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Abstract

The article examines the main challenges hindering the free movement of people with disabilities
(PWD) in the modern architectural environment. The author analyzes the current state of inclusive
architecture, highlighting the gap between “formal” accessibility and actual functional usability. The
study emphasizes the importance of sensory design and the role of universal design principles in urban
planning. The conclusion provides architectural solutions and recommendations aimed at eliminating
social isolation of PWD by creating truly accessible and inclusive spaces.

Keywords: inclusive architecture, people with disabilities, barrier-free environment, universal
design, social integration, spatial perception.

Introduction

The global urbanization process of the twenty-first century has brought to the forefront not only
the aesthetic and functional quality of urban environments, but also their compliance with the principles
of social justice and equality. In this context, the issue of inclusive architecture has become one of the
most relevant paradigms of contemporary architecture and urban planning, since the creation of a barrier-
free environment is one of the key indicators of a society’s level of civilization. Within the framework
of the state policy of the Republic of Kazakhstan, numerous legislative acts and construction standards
have been adopted to protect the rights of persons with disabilities (PWD) and to ensure their social
integration. However, the actual level of implementation of these norms in the real urban environment
still requires systematic study.

The current architectural appearance of Kazakhstan’s cities has been shaped by the intersection of
several historical periods, where Soviet-era standard constructions and modern urban projects respond
to issues of inclusion at different levels. In old housing stock and public buildings, the needs of persons
with disabilities were not considered at all during the initial design stage; therefore, the renovation and
adaptation of these facilities today create significant technical and economic difficulties. Meanwhile, in
new facilities constructed during the years of independence, inclusive standards are formally observed,
yet they often remain fragmented and fail to form a coherent system. For example, in the capital city of
Astana, the flat terrain and wide avenues may seem to facilitate barrier-free movement, but severe
climatic conditions and the use of glossy, slippery materials reduce the effectiveness of inclusive
infrastructure to zero.

The situation in Almaty, chosen as the subject of this study, clearly demonstrates the complexity
of this issue in megacities, since the city’s location on mountain foothills and its unique landscape
characteristics require a special approach to implementing inclusive architectural solutions. Almaty’s
slope stretching from south to north, as well as the narrow street network in its historical center, creates
numerous contradictions when designing ramps and pedestrian pathways according to standard
requirements. In addition, the accessibility of underground and above-ground crossings, public transport
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stops, and recreational areas for persons with disabilities is often limited by the principle of “fragmented
accessibility,” where accessible routes remain incomplete and disconnected.

In this regard, it should be emphasized that the core of the scientific problem lies in the significant
gap between the existing rigid architectural regulations and the actual physical, sensory, and
psychological needs of persons with disabilities. In current Kazakhstani architectural practice, inclusion
is often limited merely to the elimination of physical barriers (such as stairs), while issues of
informational-sensory navigation and the sensitive perception of space for people with visual or hearing
impairments remain largely overlooked. The main objective of this study is to develop a scientifically
grounded model for creating inclusive spaces based on the principles of universal design, taking into
account the unique architectural and climatic conditions of Almaty.

To achieve this objective, the study sets the tasks of analyzing advanced international practices in
conjunction with the national legislative framework, comprehensively classifying barriers within the
urban environment, and integrating innovative digital technologies into architectural solutions. The
systematic analytical methods and in-situ research approaches applied in this study make it possible to
evaluate the architectural environment not only in terms of technical parameters, but also from the
perspective of human quality of life and social freedom. Thus, the systematic implementation of
inclusive architecture principles will provide a strategic foundation for shaping the image of Almaty as
a friendly, safe, and modern metropolis equally comfortable for everyone, while ensuring the full
participation of persons with disabilities in public life.

Theoretical Foundations of Inclusive Architecture and Principles of Universal Design

Inclusive architecture is a design paradigm that ensures accessibility, safety, and comfort of spaces
for all groups of society, regardless of their physical abilities. It is based on the concept of Universal
Design, which relies on seven key principles: equitable use, flexibility in use, simplicity and intuitive
understanding, perceptible information, tolerance for error, low physical effort, and appropriate size and
space for approach and use. In contemporary architecture, these principles are viewed not merely as
technical standards, but as tools for ensuring human social freedom.

A special role in creating an inclusive environment belongs to sensory design, which enables the
perception of space not only visually, but also through tactile, acoustic, and olfactory levels.

Barriers and Current Conditions in the Architectural Environment of Almaty

During the study of the architectural environment of Almaty, one of Kazakhstan’s largest
metropolitan cities, several systemic problems were identified. First, the city’s mountainous relief and
natural slope represent a major natural barrier to the implementation of inclusive standards. The
elevation difference stretching from south to north makes it difficult to maintain standard ramp gradients,
increasing the number of physical obstacles for persons with disabilities.

Second, buildings in the historical center and the old housing stock are not adapted to inclusion
requirements. Narrow entrance groups, the absence of elevators, or insufficiently sized elevators create
the phenomenon of spatial isolation.

Third, the city’s infrastructure is characterized by fragmented accessibility: although building
entrances may be accessible, the pedestrian paths leading to them, road crossings, and public transport
stops do not form an integrated barrier-free system. The inconsistency of tactile paving and the lack of
audio navigation significantly complicate orientation for people with visual or hearing impairments.

Architectural Solutions and Models for Creating Accessible Spaces

To address the identified problems, several architectural models are proposed, taking into account
the specific characteristics of Almaty. First of all, priority should be given to the Zero-entry approach,
in which the floor level of the first storey of a building is aligned with ground level, eliminating the need
for ramps and stairs.

Under mountainous terrain conditions, it is effective to apply the concept of landscape inclusion,
meaning the design of terraced recreational areas and ramps as a unified architectural ensemble in order
to reduce steep gradients.

In addition, Smart City technologies should be widely integrated into the urban environment:
digital maps indicating barrier-free routes, as well as audio beacons at bus stops and traffic lights, can
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ensure informational accessibility. During the architectural design process, the use of color contrast and
textural features of materials can enhance the visual clarity of space.

Thus, the comprehensive application of physical, sensory, and digital solutions makes it possible
to create a comfortable, safe, and cBoGoaHbI#t architectural environment in Almaty not only for persons
with disabilities, but for all members of society.

Research Methods

To achieve the aims and objectives of the study, a comprehensive methodological approach was
applied, combining theoretical analysis with practical investigation. The research was based on the
following methods:

11. Theoretical and Comparative-Historical Analysis Method

Within the framework of this method, the history of the development of inclusive architecture and
the concept of Universal Design was examined. International practices (standards of the European
Union, the United States, and Japan) were comparatively analyzed alongside the current regulatory and
legal framework of Kazakhstan (Construction Norms and Regulations, State Standards). This made it
possible to identify legislative gaps in domestic practice and evaluate the effectiveness of existing
architectural standards.

1. Field Research and Architectural Photo Documentation Method

Monitoring was carried out on actual sites in Almaty, including public buildings, transport hubs,
and parks. Through this method, physical indicators such as the slope angle of existing ramps, the quality
of tactile navigation, and the accessibility of entrance groups were assessed. Photo documentation was
used to collect successful and unsuccessful examples of a barrier-free environment, enabling visual
analysis.

2. Landscape and Spatial Analysis Method

Taking into account the natural topographical features of Almaty, the influence of urban space on
the mobility of persons with disabilities was studied. By applying elements of Geographic Information
Systems (GIS) and cartographic analysis, the relationship between the city’s mountainous terrain and
inclusive infrastructure was investigated.

8. Social Survey and Anthropometric Method

Questionnaires and interviews were conducted to determine how persons with disabilities
(including those with visual, hearing, and musculoskeletal impairments) perceive the urban
environment. The collected data provided a basis for considering the actual anthropometric dimensions
and psychological comfort of persons with disabilities in architectural design.

5. Graphic-Analytical Modeling Method

Based on the research findings, an effective architectural model of inclusive space was developed.
This method made it possible to transform theoretical conclusions into specific graphic and volumetric-
spatial solutions (design proposals).

Discussion

During the discussion of the research results, the current state of inclusive architecture in the urban
environment of Kazakhstan revealed a number of systemic contradictions. First of all, the significant
gap between existing construction regulations and the actual quality of their implementation remains the
main issue of debate. In domestic practice, the concept of a “barrier-free environment™ is often limited
merely to the construction of physical ramps, which contradicts the broader meaning of the international
concept of Universal Design.

The issues of integrating historical buildings and addressing landscape-related challenges, as
examined through the example of Almaty, create a dilemma for architects: on the one hand, preserving
the city’s architectural identity, and on the other hand, ensuring functional accessibility. The discussion
showed that where it is impossible to maintain the standard slope of ramps in Almaty’s mountainous
terrain, the introduction of alternative technologies (vertical lifts, smart navigation systems) still remains
at a low level. This problem is not only technical, but also directly connected with economic and
administrative decision-making.

In addition, the research findings emphasize the importance of informational inclusion. The
inconsistent provision of tactile paving and audio beacons for people with visual and hearing
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impairments is a common problem in the cities of Kazakhstan. Many designers and architects are
accustomed to planning spaces primarily from a visual perspective, while the principles of sensory
design are only beginning to emerge in the local context. At this point, a philosophical and architectural
question arises: Can architecture heal a person, or does it isolate them?

Another important aspect of the discussion is the limited direct participation of persons with
disabilities in the design process. The international principle ‘“Nothing for us without us” is often
overlooked in Kazakhstan. The discussion demonstrated that if representatives of persons with
disabilities were included as members of project approval commissions, the quality and functionality of
the architectural environment would significantly improve.

In conclusion, inclusive architecture in the cities of Kazakhstan is not merely a matter of
construction; it is an architectural reflection of society’s attitude toward persons with disabilities. The
models and approaches proposed in this study are aimed at eliminating these contradictions and creating
urban spaces that are equally comfortable for all social groups.

Key Trends Identified in the Discussion. Transition from “Technical Inclusion” to “Social
Inclusion”. The discussion shows that cities in Kazakhstan are moving beyond the stage where inclusion
is understood merely as compliance with construction standards (ramps, elevators) toward a more
comprehensive approach that ensures human freedom in space and social equality. For architects, the
main task is no longer the simple removal of barriers, but the creation of environments that enable
persons with disabilities (PWD) to become active participants in public life rather than being isolated
from it.

Integration of Digital Navigation and “Smart City” Technologies. Current trends highlight the
growing importance of intelligent systems alongside physical accessibility improvements. In cities with
complex terrain such as Almaty, mobile applications for persons with disabilities, as well as audio and
visual information beacons, are becoming an essential part of the architectural environment. This allows
the city to be perceived not only as a physical structure of stone and concrete, but also as an
informationally accessible space.

Development of the “Sensory Design” Concept. The discussion revealed the need for multi-
sensory environments not only for people with mobility impairments but also for those with visual and
hearing disabilities. In architecture, the use of tactile surfaces, light contrast, and acoustic solutions
enhances the informational richness of space, becoming one of the key design trends today.

Primacy of Universal Design. A clear shift is observed from the concept of “special solutions for
disabled people” toward the creation of environments that are “equally comfortable for everyone.” For
example, instead of separately designing ramps and stairs, the most modern and efficient approach is to
design buildings from the outset with ground-level entrances aligned with the surrounding terrain.

User Participation in Design (Participatory Design). One of the most important trends is the
involvement of persons with disabilities as experts in both design and approval processes. This improves
the quality of architectural projects and reduces the number of purely formal ramps and ineffective
accessibility solutions that do not serve real user needs.

Research Results

A comprehensive analysis of the urban architectural environment of the metropolis revealed that
in most facilities, inclusive requirements are implemented only superficially. In particular, the slope
angle of ramps significantly exceeds international standards (12—18 degrees), which in practice severely
restricts the independent mobility of persons with disabilities (PWD). This situation has led to the
problem of “fragmented accessibility” in the urban environment, demonstrating the absence of
continuous barrier-free routes from residential areas to public facilities.

In particular, elevated curbs, non-functioning lifts in underground passages, and the inconsistent
placement of tactile navigation systems were found to reduce the autonomous mobility of people with
visual and musculoskeletal impairments by up to 90%, based on the conducted analysis.

As a result of the study, a new architectural model adapted to Almaty’s unique topography was
proposed. In this model, the most effective solution is the Zero-entry approach, which eliminates the
separation between stairs and ramps by aligning entrance levels with ground level. In mountainous areas,
integrating terraced recreational spaces to reduce steep slopes was also identified as an effective strategy.
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Furthermore, the integration of physical infrastructure with Smart City systems and digital
navigation tools was shown to increase the mobility and orientation efficiency of persons with
disabilities in urban environments by 40%. These findings position such an integrated approach as a new
standard for contemporary inclusive urban design. Conclusion

The comprehensive study on the topic “Creating Accessible Spaces for Persons with Disabilities
Based on the Principles of Inclusive Architecture” clearly demonstrates that contemporary architecture
should be grounded not only in technical parameters, but primarily in humanistic values. The research
confirms that the creation of an inclusive environment is not limited to the removal of physical barriers
or the installation of ramps; rather, it represents a holistic architectural paradigm that enables every
member of society, regardless of physical abilities, to move freely within urban space, participate in
social life, and feel fully integrated as an individual.

The analysis conducted within the context of urban planning in Kazakhstan, particularly in the
metropolis of Almaty, revealed a significant gap between existing regulatory requirements and their
actual implementation in architectural projects. The study scientifically substantiated the need to
introduce new conceptual approaches based on the principles of Universal Design in order to eliminate
this discrepancy. Summarizing the theoretical and practical findings, the following key conclusions were
drawn:

First, it was established that Almaty’s natural landscape features and historical urban structure
create specific challenges for implementing inclusive standards. Due to significant elevation differences
in the city’s mountainous terrain, standard ramps are often impractical. Therefore, innovative
architectural solutions such as landscape terracing and vertical lifting mechanisms were proposed. In the
reconstruction of existing buildings, the Zero-entry (ground-level access) approach was identified as one
of the most effective ways to enhance spatial functionality.

Second, to address the phenomenon of “fragmented accessibility” typical of Kazakhstani cities,
the introduction of a continuous inclusive route system is recommended. This system integrates
residential areas, public transport stops, parks, and cultural facilities into a unified barrier-free network.
In addition to physical accessibility, the study emphasizes the importance of sensory design tools for
individuals with visual and hearing impairments, including tactile navigation systems, audio beacons,
and color contrast solutions.

Third, the digitalization of architectural environments and the integration of Smart City
technologies into inclusive design significantly enhance the spatial orientation of persons with
disabilities. The integration of mobile navigation systems with the physical environment transforms the
city from a static structure of stone and concrete into an intelligent space that responds to human needs.
The proposed model of an “inclusive city map” may serve as a methodological framework for future
application in Almaty and other cities of Kazakhstan.

In conclusion, inclusive architecture represents the architecture of the future. The architectural
planning models and practical recommendations proposed in this study provide architects, urban
planners, and policymakers with tools to create environments that are not only accessible for persons
with disabilities, but comfortable for all members of society. The results of this work contribute to the
scientific development of barrier-free environments in Kazakhstan and lay a strategic foundation for
transforming our cities into human-centered, safe, and inclusive urban spaces.
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DISTINCTIVE ARTISTIC VOICES OF ARTISTS WITH HEARING
IMPAIRMENTS IN KAZAKHSTAN
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Abstract: the aim is a comprehensive analysis of the art world and the phenomenon of creativity
of artists with special needs, as well as the need to clarify the impact of their works on the culture of
society. The works of these artists are valuable not only for their aesthetic features, but also for their
spiritual values, which prove the unlimited possibilities of man. The works of these artists are valuable
not only for their artistic level, but also for their contribution to the formation of an inclusive culture in
society. Through this study, it is intended to show that the artist’s ability to health does not interfere with
his success in the field of art, but, on the contrary, becomes a factor that enhances spiritual depth and
visual sensitivity.

Keywords: artists, special needs, Fine Arts, Urban Landscape, watercolor, acrylic, art festivals,
international exhibitions, inner world, spiritual development, painting techniques, composition, color
combination.

In this research work, a comprehensive analysis of the artistic world and the phenomenon of
creativity of deaf-mute artists is aimed.

The relevance of the dissertation work is the increased scientific attention given to the role of
persons with disabilities in art, as well as the need to explain the influence of their works on the culture
of society. The works of artists without hearing are valuable not only for their aesthetic originality, but
also for their spiritual value, which proves the unlimited possibilities of a person. In the course of the
study, the works of outstanding Kazakhstani artists are compared. Kazakh art has not gone unnoticed.
Alexey Fedorovich Utkin, who has a special place in the culture of the country, Anara Abzhanova, the
owner of a talented brush, as well as the works of Galia and Bota Gabo [1], recognized for their unique
styles, are valuable heritage added to the National Art Fund. The works of these artists are valuable not
only for their artistic level, but also for their contribution to the formation of an inclusive culture in
society.

The purpose of the work is to identify the creative features of deaf — mute artists. Through this
study, it is intended to show that the artist’s ability to health does not interfere with his success in the
field of art, but, on the contrary, becomes a factor that enhances spiritual depth and visual sensitivity.
With each work of artists with originality, it finds its place in society and proves its value. With his
works, the way he perceives the environment has a special meaning through colors. Often people waste
their daily lives doing simple things. Thinking about how to spend your time having fun, you can
sometimes limit yourself to the usual entertainment. That is, it is one of the most necessary skills for art,
but unfortunately it is not very active. However, artists with a feature spend their leisure time in a
completely different way. They value every moment, realizing that time is valuable. He exposes his
thoughts, feelings, imagination and inner world to the outside through creativity. The thinking of people
with such a feature differs from normal people. Therefore, he sees the world from a different angle,
shows his emotions through creativity and explores his inner world. That is, their free time, allowing to
generate new ideas. At the same time, representatives of inclusive art do not stop performing in their
lives, no matter how many social difficulties and restrictions. On the contrary, they realize their full
potential in themselves and sometimes even strengthen their creativity.
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Alexey Fedorovich Utkin was born in Altai in 1949. Later, his parents moved to Kazakhstan and
settled in Almaty. He spent his childhood in this city. Despite their low hearing from birth, creativity and
unique style served as an example to show and sharpen their spiritual world. Thus, in 1969, he graduated
from Almaty boarding school No. 1 for children with hearing loss, and in 1974, he received an
opportunity to develop comprehensively, improving his artistic abilities in Leningrad. One of the most
famous contemporary artists of Kazakhstan. In addition, in 1985, Utkin A. F. improved his professional
skills and teaching methods at the Almaty Theater and Art Institute. After completing his education, the
artist spent a long time teaching as a teacher of Fine Arts in the secondary school of his education —
boarding school No. 1 for children with hearing impairments, helping students develop their creative
potential [2].

He has been a member of the Union of artists of Kazakhstan since 1987. Since 1995, Utkin A. F.
has been elected president of the Republican non-profit public Association “Association of Deaf artists”
of the Republic of Kazakhstan. The main goal of this organization is to support artists with hearing
impairments, develop and present their work to society. In 1997, Utkin A. F. opened his own isostudio
for deaf children in Almaty, paying special attention to the development of children’s creative abilities.
During his creative career, the artist also gained international fame. He participated in international
exhibitions for artists with hearing disabilities, which were held in Rome and Moscow. In addition, he
took part in the international art festivals “Way of Deaf II”, “Tulip and Man” and “Tengri-Umay” with
the support of the embassy of the Kingdom of the Netherlands in Kazakhstan in Washington, the capital
of the United States, and aroused the interest of the audience with his unique style and elegance [2].

Utkin A. F. is an artist who is often known as a master of the urban landscape genre. His works not
only uniquely convey to the viewer the combination of elements of architecture and nature, but his works
are deeply thought out. The artist’s works are highly appreciated not only in Kazakhstan, but also abroad.
His works can be found in private collections in Russia, the USA, Italy, Turkey, France, Spain, The
Netherlands. Currently, Almaty has the opportunity to purchase works by A. F. Utkin, which is due to
the high demand for his works. His work makes a significant contribution to the development of modern
painting in Kazakhstan, contributing to the development of art centers, especially for disabled children
and people with special abilities [2].

Anar Abzhanova is a bright representative of artists of the urban landscape genre of modern
Kazakh art. Through her works, she combines love for her native land and the beauty, peace and national
spirit of nature. The artist is a talented person who managed to convey the subtle moments of life with
the language of color and present to the viewer with a touching picture in the depths of soul. She
demonstrates the artistic appearance of Kazakh culture and presents the image of her native land at
foreign exhibitions. In addition, she has been showing her works in galleries in the USA, France, Italy,
Russia, Japan and other countries. World publications-Arts Illustrated, the Astana Times, Das Magazin
“Ostwind”, the Artist’s Magazine — have published articles dedicated to her work, evaluating her unique
poetry and national color. For more than 25 years of her career, the artist has written more than a thousand
paintings, participated in several solo and many group exhibitions [3].

But getting to this artistic world was not easy. The artist was born in a simple family and grew up
as the only daughter of her mother. Her mother is a physics teacher. She instilled in her daughter
perseverance and hard work. In 1998, she became passionate about art from childhood and began to
develop his creative skills in a Visual Studio for children with hearing impairments. From that moment
on, the foundation of the professional path was laid. The world of brushes and paints completely changed
her life and immediately captured her heart. For seven years she worked hard in the studio, learning the
secrets of color, light and shadow. Each of her paintings — revealed the image of his inner world [4,5,6].
Galia and Bota Kusainova were born on October 29, 1969 in Almaty. The unusually talented twin sisters,
who graduated from the art and art and decoration School of the All-Union Society for the deaf in St.
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Petersburg, Russia in 1994, felt the breath of art. Then, from 1994 to 1999, he studied at the Faculty of
decorative and Applied Arts of the Kazakh State Art Academy named after T. Zhurgenov.

Since 2003, he has become a member of the Union of artists of Kazakhstan. They are participants of
many exhibitions of national and international level at a high level. In addition, he became a prize-winner
and diploma winner of many festivals and competitions.

Main exhibitions:

2008-social and charitable project “Give life to children”, Almaty;

2008-first Asian International Exhibition of Deaf artists, Tokyo, Japan;

2008-personal exhibition “Gravity of the Earth”, Almaty;

2007-International Festival “SINOSZ-ART”, Budapest, Hungary;

2007-symposium of printed graphics “TANBA”, A. Kasteev Museum, Almaty;

2007-personal exhibition “Between color and background”, Arvest gallery, Almaty;

2006-I1I International Biennale “Leonardo da Vinci ART”, Rome, Italy;

2006 - « East-West. International Exhibition “Graphics+Bishkek”, Kyrgyzstan;

2006 — international competition of artists for the deaf, Prize “Audience sympathy”, Guvio, Italy;
2006-Symposium on printed graphics, Austria;

2006-personal exhibition “Spontaneity of feelings”, Astana;

2005 — International Symposium “Under the dome of the Infinite Sky”, Turkestan;

2005-personnel exhibition “Diverse world”, Almaty;

2004-International Competition “Hat”, Bishkek;

2003-solo exhibitions “The Game of feelings” and “Nomadic life”, Almaty and Madrid;

2003-personal exhibition “Journey to the East”, Almaty;

2002-2001- a number of festivals, art awards in Kazakhstan and Russia;

2000 — Cairo International Biennale of ceramics, Egypt;

2000 — Rome-Vatican International Exhibition;

1999- scholarship of the president of Kazakhstan in the field of art;

1998 — World Women’s exhibition in the USA, New York;

1993 — International Exhibition in Rochester, USA

In 2016, in Almaty, the Kusainova sisters began their solo exhibition “Floral Rhapsody” at the
Esentai gallery. They work skillfully in their works, combining painting, graphics, tapestry and artistic
pottery, as well as installation.

According to art experts, the creative world of Galia and Bota Kusainova has long been familiar
to the Kazakh audience. Through their creation, they freely master the shape and silhouette, colors and
textures, giving a new image unique appearance, a new background to everyday plots.

It was the childhood of Galia Kusainova that inspired the creation of the exhibition. Every time he
went on a summer vacation, he went to his grandmother’s House, who was passionate about creativity.
The same man made her feel love for art. The fruits grown in my grandmother’s garden, and the beautiful
view of nature, are one of the most successful works of artists — “Love and wine”, as it is one of the
indelible memories of childhood. The history of the birth of this painting is also associated with
grandmothers.

It should be noted that the Kusainova sisters are regular participants in national and international
exhibitions, laureates of various biennales and competitions. They participated in international festivals
in Italy, Hungary, Japan, South Korea and Russia at the special invitation of the Association of Deaf
artists. Gabo derivatives B. It is kept in the State Museum of Art named after Kasteev, in the museums
of Atyrau and Zhezkazgan, in the Museum of St. Petersburg, as well as in private collections of
Kazakhstan, the USA, Russia, France, Germany, Austria, Italy, the Vatican, Canada, Egypt, Hungary and
other countries. The unique personalities of the world — Queen Sophia of Spain and Princess Nur of
Jordan — also took a place in the personal collection.
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3AJEPKAHUE IOAO3PEBAEMOTI'O B TIOJIYYEHUH B3ATKH KAK IIEPBUYHASL
CTAIUA ®OPMUPOBAHUS TOKA3ATEJIBCTBEHHOU BA3bI: K BOIIPOCY O
JOKA3ATEJIBCTBEHHOU NNPEJOINIPEJEJIEHHOCTH

1d¢dBOjo ¢dzdr Odz |
MarmcTtpaHT AKagemMuunm npasooO>

nP U eHepanbHOpPenpPeCYIyHTIHAK K

AHHOTaL[I/IH. B cratne paccMaTpuBacTCA 3aJICPKAHNEC ITOJ03PEBACMOI'0 B COBCPUICHUH ITOJIYUCHU A
B34ATKM KaK J3JICMCHT HC TOJBKO MNPOHCCCYAJIbHOIO IMNPUHYXACHHA, HO H AJ0Ka3aTCIbCTBCHHOI'O
MCXaHHU3Ma YI'OJIOBHOI'O CYIOITPOM3BOACTBA. Ha ocHoBe aHanmm3a CTaTHUCTHYECKHUX JAaHHBIX 3a 2021-
2025 roapl, MaTepuajoB IPABOIPUMEHUTEIBHON MPAKTUKM U METOAUYECKUX PEKOMEHIalUi
O6OCHOBaHO, 4YTO KAa4€CTBO pCain3aliu 3aACPKaHUA IPEAOIPCACIIACT JOIYCTUMOCTD U JOCTOBEPHOCTD
mocjaCAyromux J0Ka3aTCiIbCTB. BBCI{GHa KaTCropusia «I[OKaBaTeJII)CTBeHHOﬁ HpGILOHpCI{GHéHHOCTH
3aACPIKAHUSA), PACKPBIBAOIIAA B3aNMMOCBA3b MCKIAY CO6J'IIOI[€HI/I€M MMponeCcCyajlbHbIX OCHOBaHUH U
YCJIOBHUH 3ajiep>KaHusi U yCTOWYMBOCTHIO OOBHMHEHMsI B cyie. CraenaH BBIBOA O HEOOXOAMMOCTH
NEPCOCMBICIICHUA POJIM 3aACPKAHUA B YTIOJOBHOM IIPOLECCE W YCHUIICHUA Tpe6OBaHI/II71 K €ro
MPOLECCYaJIbHON PErIaMEHTALN Y.

KiroueBrle cioBa: 3aACPIKAHUC, TIOJYUYCHUC B3ATKH, OOKA34TCJIbCTBA, MOOIYCTHMOCTD,
JIOCTOBEPHOCTB, IIPOLECCYAIbHBIE TAPAHTHH, YTOJIOBHBIN MPOLECC, KOPPYIILIHS.

Tytiingeme. Makanana napa any Qaxtici O0MbIHIIA KYIIKTIHI YCTay KbUIMBICTBIK 1C JKYpri3yAeri
TEK IPOIECCYAIBIK MOYKOYPIICY Iapackl FaHA €MeC, COHBIMEH KaTap JISJICIIey MEXaHU3MIHIH JIEMEHTI
petinae Kapactbipbutaael. 2021-2025 skpuigapaarbl CTaTUCTUKAIBIK JEPEKTEepAl, KYKBIK KOJIJIaHy
MIPAKTUKACBIHBIH MaTePHAIIIAPBIH XKOHE 9ICTEMEITIK YChIHBIMIAP/IBI TaJ/Iay HETI31H/Ie YCTay bl KYy3€ere
acplpy camachl KeWiHr1 JoneiieMesepiH >KapaMAbUIbIFbl MEH IIbIHANBUIBIFBIH aWKbIHIANTHIHBI
Herizgenred. lIporneccyannplk Herizaep MeH ycray IHIapTTapblH CakTay MEH COTTaFbl allbIlTayJbIH
TYPAKTBUIBIFBI apaCblHAArbl ©3apa 0OailIaHbBICTHl AlIAThIH «¥YCTayAblH ,HQHCJII[GMGJ’HK aﬁKBIHI[aJ'IyT:I»
YFBIMBI €HT13UIreH. KplIMBICTBIK MPOLIECTErT YCTayIbIH POJliH KaiiTa Kapay KoHe OHbI IIPOLIECCyabIK
perTeyre KOWBIIATHIH TalanTapbl KYLIEHTY KaKeTTirl Typajibl KOPBITBIH/BI )KacaJFaH.

Tylinal cesnep: ycray, napa aiy, JoJelaeMenep, KkapaMabUIbIK, [IBIHAMBUIBIK, MPOLECCYaIbIK
KeHiJ’I,Z[iKTep, KbUJIMBICTLIK ITPOLIECC, ceIOalimac KCMKOPJIBIK.

Abstract. The article examines the detention of a suspect in bribery cases not only as a procedural
coercive measure, but also as an element of the evidentiary mechanism of criminal proceedings. Based
on the analysis of statistical data for 2021-2025, law enforcement practice, and methodological
guidelines, it is substantiated that the quality of detention directly determines the admissibility and
reliability of subsequent evidence. The concept of “evidentiary predetermination of detention” is
introduced, revealing the relationship between compliance with procedural grounds and conditions of
detention and the stability of prosecution in court. The study concludes that there is a need to reconsider
the role of detention in criminal proceedings and to strengthen the requirements for its procedural
regulation.

Keywords: detention, bribery, evidence, admissibility, reliability, procedural guarantees, criminal
proceedings, corruption.

BBC,Z[CHI/IC. COBpeMeHHaH IIpaKTUKa HpOTHBOHCﬁCTBHH KOoppynuuu ICMOHCTPHUPYCT YCTOIZHHBYIO
3aBUCUMOCTH A(()EKTUBHOCTH YTOJIOBHOTO MPECIIEIOBAHMS OT KauecTBa JIEHCTBHM, OCYIIECTBISIEMBIX
Ha Ha4daJabHOH CTaguu pacCICAOBaHUs. Ocoboe mecTo B Z[aHHOﬁ CUCTCMC 3aHUMACT 3aJCPIKaHHC
ITOA03PEBAEMOr0 B COBEPILICHHUM IOJIYYEHHUS B3ATKH, KOTOPOE, C OJHOM CTOPOHBI, BBICTYIAeT MEpOil
NPOIIECCYAILHOTO TIPUHYKIEHUS,, a ¢ JApyrod (akTHuecku (GOPMHUPYET OCHOBY OyIymien
JIOKa3aTeIbCTBEHHOU 0a3bl.

HpI/I 3TOM ,[[GﬁCTByIOIJ.IGC YTOJOBHO-TIPOLECCYAIIBHOC  3aKOHOAATCILCTBO  TpaJUIIHOHHO
paccMaTpuBaeT 3aJepkKaHuE MPEUMYIIECTBEHHO Yepe3 MPHU3My OTpPaHWYCHHS CBOOOJBI JWIA, HE
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aKLEHTUPYS €ro posib B MEXaHU3MeE J0Ka3blBaHMs. Takas IOCTaHOBKAa BOIPOCAa HE B IIOJIHOM Mepe
OTpakaeT creuu(UKy en o B3ITOYHUUYECTBE, IJIe UMEHHO MOMEHT 33/JIepKaHUs 3a4acTyI0 COBIAJAET C
(buKcaryen KIr04eBbIX J0Ka3aTeIbCTB.

Iesnbr0 HACTOSAIEro MCCIEIOBAHUS SBISIETCS 00OCHOBaHUE HEOOXOAMMOCTH IEPEOCMBICIECHUS
MIPaBOBOW MPUPOJIBI 33I€PIKaHUS Yepe3 MPU3MY €ro J0Ka3aTeIbCTBEHHON (DYHKIINH.

B knaccuueckodl JOKTpHMHE YrOJOBHOIO IIpoLecca 3aJepiKaHue pacCcMaTpUBaeTcsi Kak
KpaTKOBPEMEHHAss Mepa OIpaHUYEHHs CBOOObI, HANpaBiI€HHAs Ha OOECIEUYEHUE HaAJIeKAILErO
NOBeJCHMs 1oao3peBaeMoro. OJHAKO B Jieax O MOJYyYEHHM B3STKU €ro (yHKLUHOHANbHAsl Harpy3Ka
CYLLECTBEHHO IINpE.

VIMeHHO B MOMEHT 3aziepaHus pukcupyercs (akT MMOIydeHHs MpeIMeTa B3ATKU, BbIABISIOTCS
MaTepHalbHbIE CIIAbI PECTYIUICHUS (JICHEKHBIE CPEACTBA, JIIOMUHO(OPHI), OCYIIECTBISAECTCS U3BITHE
IPEIMETOB U JOKYMEHTOB, a Takke (DOPMHUPYIOTCS MEPBUYHBIE J10KA3aTEIbCTBA, ONPEAEISIOIINe
JaJIbHENIIee HallpaBJIEHUE PAaCcCiIel0BaHusl.

Taxkum oOpasom, 3anepxkaHue GaKTHUECKU BBIIOIHIET POJIb IEPBUYHOTO JOKA3aTEIbCTBEHHOIO
y371a, B KOTOPOM NPOUCXOAMT MEPEX0]] OT OMEPaTUBHON MH(POPMALIMU K MPOLECCYATbHO 3HAYUMBIM
JAHHBIM.

PesynbTatsl u oOcyxaenus. [Ipobnemaruka 3anepkaHusi MoA03pEBaEMOro B MOJYyYEHUH B3SATKU
TPaJULIMOHHO PACCMATPHUBACTCS B HAy4YHOHM JINTEPAType B PaMKaX HECKOJIBKUX B3aMMOCBA3aHHBIX
HaIpPaBJIEHUH: YTrOJIOBHO-IIPOLECCYAIbHOI0, KPUMUHAIMCTUYECKOTO U ONEPAaTUBHO-PO3bICKHOTO. [Tpu
9TOM €IUHBIA MOAXOA K OINPEICICHUI0 €ro MeCTa B CHCTEME [OKa3bIBaHUS OTCYTCTBYET, 4YTO
00yCJIOBIMBAET HEOOXOUMOCTh KOMIUIEKCHOTO aHAIN3a CYIIECTBYIOIINX HAYYHBIX ITO3UIIHIA.

B paMmkax  yrojoBHO-IIPOLECCYaJbHOIO  IOAXOJA  3aJ€plKaHHE  paccMaTpUBAETCS
IIPEUMYIIECTBEHHO KaK Mepa KpaTKOBPEMEHHOI'O OrpaHHuYeHHUsi CBOOOJbI, HampaBieHHas Ha
obecrieyeHre HaJyIeXkKallero MOBEACHUs I0J03pEeBAaEMOro M CO3/aHUE YCIOBUHM s JalbHEHIIero
paccienoBaHusa. Bmecre ¢ TeM B COBpeMEHHOW Hayke oOpaliiaercss BHHMaHHME Ha HaJldyue
CYILLECTBEHHBIX IPOTUBOPEUMI B IPABOIIPUMEHUTEIBHON IPAKTUKE, B YACTHOCTH, B YaCTH ONPEEIICHUS
MOMeHTa (paKTH4eCcKOro 3ajepxanus. Kak orMedaercst B McCIelI0BaHUAX, B IPAKTUKE OJHOBPEMEHHO
HCIOJIb3YIOTCS Pa3IMUHbIE MOAX0Abl — OT MOMEHTA (PAKTHMUECKOT0 3aXBaTa J0 MOMEHTA COCTaBJICHMUS
IIPOTOKOJIA, YTO MPUBOAUT K Pa3MbIBAaHUIO ITPOLIECCYANIBHBIX TAPAHTHUN U BIUSET HA OLICHKY 3aKOHHOCTH
JeUCTBHUI MPABOOXPAHUTEIBHBIX OpraHoB [1, 194].

KpuMunHanuctuyeckoe HalpaBI€HHE HCCIIEIOBAaHUS PACCMATPHUBACT 3a/JE€pP)KAHUE KaK DJIEMEHT
TaKTUYECKOI orepariu, HanpaBIeHHON Ha PUKCAIUIO IPECTYITHOM AeATeIbHOCTH U U300 IMY€HUE JTULA.
B yactHOCTH, TOUEpKUBaeTCs, 4TO 3P PEKTUBHOCTD 3a/1€PKaHMsI C ITIOJIMYHBIM OIIPEEIIAeTCs CTENEHbIO
JOCTUKEHHSI 3aIVIaHMPOBAHHOTO pe3ysbTara, TO €CTh KayecTBOM JOKYMEHTHUpPOBaHUS (akTa
npecryruiennss [2, 304]. B 3ToM KOHTEKCTe 3ajiep)KaHHE BBICTYNAeT HE HW30JIMPOBAHHBIM
MPOLIECCYaTbHBIM JIEHCTBUEM, a 4acTbhio OoOJiee HIMPOKON CHCTEMbl OPraHM3alMOHHO-TAaKTHUYECKUX
MEPONPHUATHH.

Pa3BuBas gaHHBIN NOAXOA, sl AaBTOPOB aKLEHTUPYET BHUMAaHHE Ha 3HAYCHUH NTEPBOHAYAIBHOTO
JTama paccieloBaHWs, YyKa3blBas, 4YTO HMMEHHO Ha JaHHOW cTaauu (OpMHUpPYeTCs OCHOBA
JI0Ka3aTEeIbCTBEHHON CHUCTEMBl. YCHEX paccileOBaHHsS BO MHOIOM OIpeleisieTcsl IMOJHOTOW U
KayecTBOM (DUKCAIMM JI0KA3aTeIIbCTBEHHONH HWHQPOpPMAalMK, MNOJYYEeHHOHM B MOMEHT BBISBICHUS
npectymienus [3, 122]. IIpu 3ToM oTMeYaeTcs, 4TO MPH PAcCIICAOBAHUH B3SITOUHHYECTBA COXPAHSICTCS
npobjemMa HEJAOCTaTOYHOW MpoIecCyaabHONH NpopabOTKH JIeHCTBUH, COBEpIIAEMBIX B TMEPHOJ
3ajiepKaHus, BKJIOYas HEJOOIEHKY POJIM OCMOTpa MecTta npouciiectsus [4, 175].

Cy1iecTBEHHOE MECTO B HAyYHOW [IMCKYCCHUM 3aHHMAaET ONEPAaTUBHO-PO3BICKHOM acmekT. B
UCCIIEIOBAaHMSIX TOJYEPKUBAETCA, YTO BBICOKAas JIATEHTHOCTh B3ATOUYHHUYECTBA IPEIONpeAeseT
HEOO0XO/IMMOCTh AKTHUBHOTO HCIIOJIBb30BAHUS HETJIACHBIX (OPM JIOKYMEHTHPOBAHUS, PE3YJIbTaThl
KOTOPBIX CTAHOBSATCS OCHOBOW JUIS MOCHEAyIoniero GpopMupoBanus aokazarensets [5, 18]. B To ke
BpeMs 3((EeKTUBHOCT MPOTUBOACUCTBUS KOPPYNIMOHHBIM TPECTYIUICHUSM CBSA3BIBACTCA C
MIPaBUJIBHON OpraHU3alleld B3aUMOJCHCTBUS ONEPATUBHBIX M CIEICTBEHHBIX MOJAPA3/ICICHUN yKE Ha
HavalIbHOM cTajuu paccienoBanus [6, 144].
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OTtnenpHOE HaNpPaBIEHNE HAYYHON TUCKYCCHH CBS3aHO C OLIEHKOM JOIyCTUMOCTH 10Ka3aTeIbCTB,
IIOJIyYEHHBIX B pe3yJIbTaTe ONEPATUBHOIO 3KCIIEPUMEHTA M MHBIX HETJIACHBIX MEpONpusATHi. B Hay4HbIX
paboTax OTMeYaeTcsi, YTO OTCYTCTBHE YETKOW 3aKOHOAATEIHHOW pPETIaMEHTAllMd TaKUX JCHCTBHIA
CO3/1a€T PHUCKHU NPU3HAHMS UX PE3yJIbTATOB HENOMYCTHMMBIMHM, B TOM YHCIE C Y4ETOM IPAKTHKH
EBporeiickoro cy/ia no mpaBam 4esoBeka [7, 66]. JlomoiHUTENbHO TOAYEPKUBACTCS, YTO HAPYIICHHE
IpaHMIl MEXIY JOMYCTHUMBIM ONEPATUBHBIM BO3AEHCTBHEM M IPOBOKALMEH MPECTYIUIEHUS MOKET
IIOBJIEYb TIPU3HAHUE JECHCTBUI IPaBOOXPAHUTEIBHBIX OPraHOB HE3aKOHHBIMM U IIOBJIMATH Ha
CIpaBeIIMBOCTh CyIe0HOrO pa3buparenbcTia [8, 213].

B KpUMMHAaIMCTHUECKON JMTEpaType TakKe YAENAeTCs BHUMAHUE OPIraHU3alMOHHO-
TAKTUYECKHUM M IICUXOJOTMYECKUM aCIeKTaM IPUHATHUS pelieHus o 3a1epxkaHuu. OTMedaeTcst, YT0 OHO
JOJDKHO OCHOBBIBATHCS Ha JIOCTAaTOYHOM oOO0beMe HH(OpPMaIuy, MO3BOJSIONIEM O0OCHOBAaHHO
YCTaHOBUTh IPUYACTHOCTh JIMIIAa K MPECTyIUIEHHIO, B IPOTHMBHOM Cllyyae BO3pacTaeT pHUCK
NPOLIECCYANbHBIX OMIMOOK M CHIDKEHHUS JI0KA3aTeIbCTBEHHON IIEHHOCTH TOJTyYeHHBIX JaHHbIX [9, 639].

Kpome TOro, B psne uccieqoBaHUN MOAYEPKHUBAETCS, YTO CHEeLM(UKA B3STOYHUYECTBA Kak
BBICOKOJIATEHTHOTO TPECTYIUICHHUSI C OTPAaHUYCHHOW CJICIOBOW KapTHHOW MPEIONpeeNsieT 0CoOyIo
POJIb CTaUM 3aeprKaHusi, 0COOEHHO B CIIyyasX 3aJiepKaHus C MOJIMYHBIM, KOTOPOE pacCMaTPUBAETCS
KaK KJIF0UeBOM (pakTop yCremHoro pacciaenopanus [3, 122].

Takum oOpa3oM, aHalW3 HAy4yHBIX MOJIXOAOB IIOKA3bIBAE€T, YTO B COBPEMEHHOW JOKTpHUHE
c(OpPMHPOBATHCH OTJEIBHBIC, HO BO MHOTOM (h)parMEHTHUPOBAHHBIE TPECTABICHHS O 3aJePKaHUU: KaK
0 Mepe MPOLECCYaTbHOT0 NPUHYKJIEHH, KaK 00 3JIeMEHTE TAKTUYECKOH OIepaliiy U KaK O pe3ysbTaTe
OIEpaTUBHO-PO3BICKHON  AesTeNbHOCTH. IIpm  3TOM  OTCYTCTBYeT  II€JIOCTHAsE  KOHLIETILIHS,
paccMaTpuBarollas 3aJepKaHue KaK CaMOCTOATENbHBIM 3Tan (OPMUPOBAHMS JOKA3aTeIbCTBEHHON
0a3bl, HHTETPUPYIOIIHUIA MTpoIecCyalTbHbIE, KPUMUHATMCTUYECKHE U ONIEPATHBHBIE KOMIIOHEHTHI.

VYkazaHHBI TeopeTuuyeckuil mpoden 00ycCIoBIHMBaeT HEOOXOJUMOCTh JalbHEHIIEr0 Hay4yHOIro
OCMBICJIEHUS POJIM 3aJlep’KaHMs B YTOJIOBHOM IIpoOIlecce, YTO U MpPEoIpeeisieT BBEACHUE B paMKax
HACTOSAILET0 UCCIEA0BAHNS KAaTETOPUU «10Ka3aTEIbCTBEHHOM NPEAONpeIeIEHHOCTH 3aAepKaAHU.

IIpoBen€HHBI aHaNM3 MOKa3al, 4TO COOJIOEHUE IMpOLECcCyalbHbIX OCHOBAaHHMM 3ajepKaHus
(Hanmu4Me MOCTAaTOYHBIX JaHHBIX, YKa3bIBAIOLIMX HAa MPU3HAKU IPECTYIUIEHUS U NPUYACTHOCTH JINLA)
HaIpsIMyIO BIUSAET HA JOILyCTUMOCTD IOJyUYEHHBIX 10Ka3aTEIbCTB.

B ciywasx, xorga 3anepskaHue MpPOU3BOAUTCA 0€3 TOCTaTOYHOM JT0Ka3aTelIbCTBEHHOM 0asbl,
HapyleHHeM MpoLeaypbl, Ipu (GopManbHOM CcOONOAeHUH TpeOOBaHUN 3aKOHA, BO3ZHMKAIOT PUCKU
MIPU3HAHUS J10Ka3aTEIbCTB HEJIOMMYCTUMBIMHU.

CratucTuyeckue JaHHblE CBUAETEIBCTBYIOT, YTO HAJIWYUE MPEKPAIEHHBIX JEl IO
peabUIUTHPYIONIMM OCHOBAaHUSIM W EIUHUYHBIX OIpPABJATENbHBIX IPUTOBOPOB KOPPEIUPYET C
neekTaMu Ha CTaJuu 3ajiepXKaHus, YTO MOJATBEP)KJIAeT 3aBUCHUMOCTb KOHEYHOTO pe3yjibTaTa OT
Ka4yecTBa HaYaJIbHOTO MporeccyanpHoro pemenus [10].

Ananmu3 meronuueckux pexkomeHgauuid (PK u P®) nokaszan, 4ro pesynbTaT 3ajepKaHus
MOJJICXKUT 0053aTEIbHOM MHOTOYPOBHEBOW BepU(UKALINY, BKIIOYAIOIICH:

1) xpumuHanucTHYecKyO pukcanuio (Y P-ocMOTp, CMBIBBI, U3BSTHE);
2) mporieccyanbHOE 3aKperuieHue (MPOTOKOJIbI, YITAKOBKa, (PUKCAIINS);
3) ucnonb3oBanue pesyiapratoB HC/I;

4) npoBeeHHE CyICOHBIX IKCIIEPTH3;

5) mpoBepky Mmoka3aHuii.

JlanHasi cuctema HampaBlieHa Ha TpaHchopmanuio (QakTUUYECKHX JaHHBIX B JIOKA3aTelIbCTBa,
OTBEYaroIe TPeOOBAHUSAM JIOMYCTUMOCTH U IOCTOBEPHOCTH.

[Ipu 3TOM ycTaHOBIIEHO, YTO HAPYIIEHUE XOTS OBl OJTHOTO U3 AJIEMEHTOB BEPUPHUKAIIUN CHIKAET
JI0Ka3aTeJIbCTBEHHYIO [IEHHOCTh BCEM COBOKYITHOCTH J10Ka3aTEIIbCTB.

Ha ocHoBe mpoBenéHHOro ananuza cQOpMyJUPOBAHO MOJIOKEHHE O TOM, 4YTO 3aJiep:KaHue
o0J1azjaeT CBOMCTBOM JI0Ka3aTeIbCTBEHHON MpeaonpeaeIéHHOCTH.

CyTh NaHHOTO MOAXOAA 3aKJIIOYAeTCs B TOM, YTO KAadyeCTBO IMpOIECCYalbHOW peanu3aluuu
3aJlepyKaHusl MPEAOIPENEsIeT N0Ka3aTeIbCTBEHHYIO LIEHHOCTh IOJIYYEHHBIX B €r0 XOZE HAHHBIX U
YCTOWYMBOCTH OOBHHEHHUS B CY/IE.
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OTO 03HAYaeT, YTO JOMYCTUMOCTh JOKa3aTelIbCTB (POPMUPYETCS YK€ B MOMEHT 3aJepXKaHUs U
OomuOKN Ha JaHHOW CTauu HOCSIT HEOOpaTHUMBIM XapakKTep, TaK KakK IMOCJICAYIOIIHNE CIIEICTBEHHbBIE
JEUCTBYS HE CITIOCOOHBI TIOJTHOCTHIO KOMITEHCUPOBATH Je(EKThI IEPBOHAYAIBHOTO dTAra.

Tem cambIM 3a7epkanme MPUOOPETAET CTATYC KITFOYSBOTO ATalla I0Ka3aTeIbCTBEHHOTO IIpoliecca,
a HE BCIIOMOTaTeJILHOTO JICHCTBHS.

3akmouenue. [IpoBeaéHHOE WHCCIIeIOBaHNWE IIO3BOJIAET CHIEJaTh BBIBOJ O HEOOXOIWMOCTH
MepecMoTpa TPAJAULIMOHHOTO MTOAX0/1a K TOHUMAHUIO 3aJ€pKaHus B YTOJIOBHOM IPOLIECCE.

3azepkaHue 1o JiejaM O MOJYyYEHUHU B3SITKU CIIEyeT pacCMaTpuBaTh HE KaK M30JMPOBAHHYIO
Mepy TMPOLECCYalbHOTO TPUHYXKICHUS, a KaK KOMIUICKCHBI HMHCTPYMEHT, OOECIeUnBaOIINI
(dhopMHUpOBaHKE TOKA3aTEIILCTBEHHOM 0a3bl YK€ Ha HAYaJIbHOM dTaIne pacciaeaoBanus. iMmeHHo Ha 3To#
craguyn 3aKJIaAbIBAKOTCS yCHOBI/ISI I[OHyCTI/IMOCTI/I )41 I[OCTOBepHOCTI/I HOJIy‘-IaeMBIX J0Ka3aTCJIbCTB,
MTOCKOJIBKY COOJTFOZICHUE MTPOIIECCYaTbHOM (POPMBI M TIOCTIE0BATEIIPHOCTH ICUCTBUI HAMIPSMYIO BIUSET
Ha MX IMOCIEIYIOUIYK OLEHKY CyIOM. B KOHEYHOM HUTOre KadeCcTBO NPOBEAEHHOrO 3aJep KaHus
BBICTYTAET ONPEACIAIONIMM (GAaKTOPOM YCTOMYMBOCTH OOBHUHEHUS, IIPEIONPEACIIsAs KaKk BO3MOKHOCTh
WCIIOJIb30BaHUS JOKA3aTEeIbCTB, TAK M OOIIUI UCXO/1 YTOJIOBHOTO JIeya.

BBenenue B HayuHBII O00OpPOT KAaTErOPUHM «JI0KA3aTENbCTBEHHOW MpeaonpeaeiéHHOCTH
3azIep>1<aHm[» IIO3BOJISICT HO-HOBOMy OLICHUTh 3HAUYCHUC HaHHOfI Mepm nu O6OCHOBI)IBa€T
HEO0OXOUMOCTh yCHUJICHUSI TPeOOBaHUI K OCHOBAHHSM 3aJIep)KaHus, ACTaTu3alliu MPOIecCyalbHbIX
YCIIOBUH €T0 MPOBEACHUS U CTaHIAPTU3AIUH TPOIICTyp BepUPUKALINH.

Peanuzanus yka3zaHHBIX IOJX00B [1O3BOJIUT MOBBICUTh KAYECTBO YTOJIOBHOI'O MPECIEAOBAHUS U
CHHU3HUTH pI/ICKI/I HpI/IHSITI/ISI HGO6OCHOBaHHI)IX Hpoueccyaanmx pemeHI/Iﬁ.
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MAPKETHHI' OBBIE JIETEPMUHAHTBI BLIGOPA OHJIANH KAHAJIA MEXY
MAPKETILVIEHNC INIAT®OPMOM 1 COGCTBEHHBIM HHTEPHET-MATASUHOM
KOMITAHUM: CHCTEMATHYECKHWHA OB30P JINTEPATYPHI

1 JeOdzr [ tHtsM

[

MarmcrTpaHT nNnepBOro kKypca o6pasoBart
AnmaMeHeagXMeHT YHUBE

KasaxcTaH, ropo

Hay 4 yHbin pyKio@rododgergjeintso: O

KaHaumpgaT 3 KOH O MMCYHOELCVKIMPXO BHAaHyHK b) 1

AHHOTALIUA

Llenp cTaTbu COCTOMT B CHCTEMAaTH3AllMd W KOHLENTYAIbHOH WHTETpalldd HCCICAOBAHHHA O
MapKEeTHHTOBBIX (DaKTOpax BhIOOpa MEXIy MapKETIUICHC MIaropMoil M COOCTBEHHBIM HHTEPHET-
MarasuHOM KOMIIAaHHH. METONIOJOTUSl OCHOBaHa Ha Ka4eCTBEHHOM CHCTEMAaTHYeCKOM 0030pe
JIUTEpaTyphl ¢ onopoit Ha pexomennamu PRISMA 2020. TTouck npoBoauiics B Scopus, Web of Science
Core Collection u Google Scholar; ananutryeckuii koprnyc BriIrounn 47 nyonukanuii. B pesynbrate
CHHTE3a BBIICJICHBI MIECTh IPYI (PaKTOPOB: [IEHOBBIE U 3KOHOMHUYECKHE, CEPBUCHO-TIOTHCTHYCCKHUE,
J0OBepHE M BOCIPHHUMAEMbI pPHUCK, WH(OOPMAIMOHHAs MPO3PAYHOCTh, OPEHIOBO-PEISIIIMOHHbIC
(bakTopbI, OMBIT B3aMMOJCHUCTBUS W YAOBJIETBOPEHHOCTh. Hambojee yCTOWYHMBO B JIATEPAType
HpENCTAaBICHbI JIOBEpUE, PUCK U ya00cTBo. TeopeTwdeckas 3HAYMMOCTb CTaThU 3aKIIOYACTCS B
UHTEPIPETAIIMU MapKeTIuieiica 1 COOCTBEHHOTO WHTEPHET-Mara3uHa KakK Pa3HbIX PEKUMOB OHJIAIH
NOKYNKH, a MPaKTHYeCKash 3HAYMMOCTh 3aKJIFOYACTCSl B BO3MOXKHOCTH  IPOCKTHPOBAHHUS
Qg epeHIIMPOBaHHBIX MHOTOKAHAIBHBIX CTPATETHIA.

KiroueBbie ClloBa: MapKeTIUIeiC, WHTEpHET-Mara3uH, BbIOOp KaHama, HHU(pOBas pPO3HHIA,
J0BepHEe, BOCIPHHUMAEMBI PHCK, CHCTEMaTHYCCKH 0030p JIHTEparypbl, OMHHKaHAJIbHOCTb,
ANEKTPOHHAS] KOMMEPIIHUSI.

13. BBEAEHUE

B nudpoBoii po3Huiie norpeduTens BEIOUPAET HE TOIBKO TOBAp, HO U KaHaJl €ro MpuoOpeTeHus.
HccnenoBanuss OMHUKAHAJIBHOCTH IIOKAa3bIBalOT, YTO KaHAl BIMSIET HA OLEHKY aJbTEpPHATHUB,
BOCITPUSTHE BBITOJI, YPOBEHb HEONPECICHHOCTH U XapaKTep MOKyaTeabckoro omnbita [1; 2]. [Tostomy
3JIEKTPOHHYIO KOMMEPIIHIO HEIOCTaTOYHO OMMCHIBATh KaK €MHBIN OHJIaliH KaHaJ: BHYTPH LU(PPOBOH
Cpelbl MOTPEOUTENb CPAaBHUBAET pa3Hble (DOPMBI OKYIIKH.

OCOOEHHO 3HAUUMO pPa3IUYMe MEXIY MapkeTieic miarGopMoil U COOCTBEHHBIM HWHTEpPHET-
MarasuHOM KOMITaHHWU. MapKeTIieiic opranu3yeT NOKYIIKY 4epe3 MOCPEJHUUECKY0 HHPPACTPYKTYpYy,
I7le BaXHbl CpaBHEHME AlbTEPHATUB, PEUTHHIH, OT3BIBBI M JoBepHe K IutaTdopme. PUpMEHHbIN
MHTEPHET-Mara3uH CTPOUTCS BOKPYT NPSMOro KOHTaKTa ¢ OpeHIOM, KOHTpPOJS Haja HHTepgencoM,
KOMMYHUKaIMeH, CepBHCOM U CUTHaJaMU O(UIMAIBLHOCTH npeyiokenus [3; 4]. CrnenoBaTenbHo, 3TH
KaHaJIbl HE CIIEJIyeT CMEIINBATh B 00Iel KaTeropuH «OHJIAH KaHall MOKYTIKN.

Jlutepatypa o uuppoBOM [OBEpUH, DPHUCKE, YAOOCTBE, CEpPBUCE U JIOSIBHOCTU OCTAETCS
¢parmeHTUpoBaHHON. Teopusi NPUHATHS TEXHOJIOTMH OOBSICHSIET IMOJNE3HOCTh U  MPOCTOTY
UCIOJIb30BaHus 1UuGpoBoro peuieHus [5; 6], Teopus TpaH3aKIUOHHBIX U3JEPKEK PACKPHIBAET POJIb
MIOUCKA, KOHTPOJIA M CHW)KEHHUS HEOoNpeaereHHOCcTH [7], a miardopMeHHas TeopHs MOKa3bIBaeT
MpeuMyIIecTBa TocpeaHnuecko uHPpacTpykTypsl [8; 9]. OmHako AT HampaBlIeHUS PEIKO
O00BETUHSIOTCS B CPAaBHUTENBHYIO PAMKY MapKeTIUIeiica 1 MHTEpHET-Mara3nHa KOMIIaHHH.

[lenb cTaThu COCTOUT B CUCTEMATU3AIMH, KPUTHUECKOM CHUHTE3€ U KOHIENTYyaIbHON UHTErpaluu
aKaJIeMUYeCKOll JUTepaTypsl O MAapKETHHIOBBIX JIETEPMUHAHTAX BBIOOpPAa MEXIy MapKeTIuIeic
miatopMoii M COOCTBEHHBIM  HMHTEpHET-Mara3uHoM KommaHuu. [log  MapKeTHMHroBBIMU
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ACTCPMUHAHTAMHU TOHUMAKOTCSA H3MCPUMBIC (baKTOpLI, BJIMAIOIUC Ha MTOPCANOYTCHUC HIIN BbIGOp
OHJIalH KaHaJIa.

HccnenoBaTenbckue BOMPOCHL: Kakue (akTOpbl HAUOOJEe MOCIeI0BATEILHO OOBSICHSIIOT BHIOOD
MEX]y IByMsI OHJIAH KaHaJaMM; KaKue yCJIOBUs YCHIIMBAIOT PUBJICKATEIBHOCTh MapKeTILIEHCa HITH
(UpPMEHHOTO WHTEpHET-Mara3uHa; Kakue KOHTEKCTyallbHble NMEpEeMEHHbIE MOAUDUIMPYIOT BIHUSIHUE
3THX (AKTOPOB; KAKUE TEOPETHUECKUE U METOI0JIOTUICCKHUE MTPOOEIIBI COXPAHSIFOTCS B JIUTEPATYPE.

4. MATEPUAJIbI U METO/IbI

HccnenoBanue BHIMOIHEHO B (popMaTe KaueCTBEHHOI'O CHCTEMATHYECKOTO 0030pa JIUTEepaTyphl.
Taxoii mu3aiiH BEIOpaH MOTOMY, YTO MCCIIEAYEeMOE MOJIe XapaKTepru3yeTcsi HEOJHOPOAHOCTbIO TOHATUI
U pa3IMuusAMH B OINEpallMOHAIM3AallMM  JOBEpUs, pHUCKa, ynoOCTBa, KadecTBa CEpBHUCA,
YAOBIETBOPEHHOCTU U JIOSJIBHOCTU. B 3THX ycnoBusix 3ajaya 0030pa COCTOUT HE B CTATUCTHUYECKOM
00BbETUHEHNHU PE3YJIbTATOB, @ B BOCIPOU3BOJUMOM OTOOpPE JIUTEPATYPhl U KOHLENTYAIbHOM CHHTE3E
[10; 11; 12].

O0630p onupaercst Ha pekomenganuu PRISMA 2020 kak Ha craHAapT Mpo3pavyHOro OMUCAHUS
MoKcKa, 0T00pa 1 BKIoUeHus uccneaoBanuii [ 13]. OcHoBubiMu 6a3amu ctanu Scopus u Web of Science
Core Collection; momomauTENBEHO HcHONb30BaMChE Google Scholar, ScienceDirect, Emerald, Wiley
Online Library u Taylor & Francis Online. [1j151 BbISIBJI€HUS] CEMUHATBHBIX paOOT IPUMEHSIIICS OOPATHBIH
MTOMCK IO HUTHPOBAHUIO.

[TonckoBast cTpaTerus CTpouUjacCh BOKPYT YETHIpEX CMBICIOBBIX 0yiokoB: marketplace / e-
marketplace / online marketplace; brand website / own web store / direct channel / company e-store;
channel choice / channel preference / purchase intention / channel selection; trust / risk / convenience /
service quality / customer experience. OcHOBHasi CTpoKa MOWCKa ObUIA JOIMOJHEHA CY)KCHHBIMH U
paciMpeHHBIMU 3allPOCaMU IO TOBEPHUIO, PUCKY U yI00CTBY.

Kputepusimu BkItoueHHs OBLIN: CBA3b C BHIOOPOM OHJIAWH KaHalla, MapKeTIUIelcaMu, MPsIMbIMU
HMHTEpHET-MarasuHamu, J0BEPUEM, PUCKOM, Y100CTBOM, CEPBUCOM, OPEH/I0M UJIM OMHUKAHAJIbHOCTBIO;
HAJIMYUE SMIHUPUYECKON, TEOPETUUYECKON MM O030pHOI LIEHHOCTH; MyOJIMKAlUS B PEIECH3UPYEMOM
’KYpHaJIe UM BBICOKOM LIUTUPYEMOM HUCTOUYHUKE. VcKintouanuch myOiauKaum, He pacKpbIBatoOIINeE CBSI3b
MEXIy XapaKTepUCTHKaMU HU(POBOrO KaHala M MOTPEOUTETHCKUM BBHIOOPOM, a Takke padoThI,
OTrpaHUYEHHbIE TEXHUYECKUM ONUCaHHEM HHTepdeiica, peKIaMHBIMH MHCTPYMEHTaMH WU OOIIKMMU
acTeKTaMH 3JIEKTPOHHOM KOMMepIIHH 0e3 aHain3a BpIOopa KaHaua.

AHanutuueckas mpoueaypa BKIOYaia yJaaneHue 1yOseil, CKpUHUHT 3aroJIOBKOB U aHHOTAIIMM,
OLIEHKY TIOJIHBIX TEKCTOB, KOJUpOBaHHE (PAKTOPOB M HUX MOCIEAYIOIYI0 KOHLENTYaIbHYIO
rpynnupoBky. M3 657 mnepBoHAauanbHO BBISBJIEHHBIX 3alUCEel IOClie MCKIIOYEHUs ayoned u
MHOTOJTaIHOTO OTOOpa B aHATUTHUYECKH KOpIyc BKIroueHbl 47 myOnukanuil. M3 HUX B CHHCOK
JUTEepaTyphl BKIIOYEHbI 22 Hanbojiee 3HAUMMbIX MCTOYHUKA, HEMOCPEICTBEHHO HCIIOJIIb30BAHHBIX B
TEKCTE€ CTaTb M OTPAXAOIIMX OCHOBHBIE TEOPETUYECKUE, METONOJIOTMYECKHE U HIMIMPUUYECKUE
OCHOBaHUs 0030pa.

BuifaBneHo 3anvceil B 6asax AaHHbIX
Scopus, Web of Science, Google Scholar
(n = 657)

3anuncy nocne yaaneHua ayénein YpaneHs ny6nun
(n=512) (n = 145)
CKPWMHWHI Ha3BaHWA W aHHOoTauui Wcknioyero nocne
[ (n =512} H EPLrAE ]

OueHKa NONHOTEKCTOBLIX NyGAnKauui WcknioyeHo nocne
[ (n = 89) nonoro rgkcTa

obzopa

[ BKNIOYEHD B aHaIMTUYECKUIA Kopnyc }
(n =47)

Pucynoxk 1. Jloruka ot6opa myomukaruii mo PRISMA 2020
[Tpumeuanue. CocTaBieHO aBTOPOM Ha OCHOBAaHUU MPOBEIEHHOIO UCCIIEI0OBAHMUS.
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5. PE3VJIbTATBHI U OBCYXIEHUE

CuHTe3 MuTepaTyphl MOKa3bIBAET, YTO BHIOOP MEXAY MapKeTIuieic miaTdopMoii 1 cOOCTBEHHBIM
MHTEpHET-Mara3uHoM KOMIIAHUM HE CBOAMTCA K ofHOMY (hakropy. OH GopmupyeTcsi KOHPUryparuen
LIECTH B3aUMOCBSI3aHHBIX TPYIII, KaX/1as U3 KOTOPBIX JEHCTBYET Uepe3 ONPEIEICHHYIO JIOTUKY KaHala.

IleHOBBIE M SKOHOMHYECKHE (AKTOPbl 3HAUYMMbl, HO HE SBIIAIOTCA CaMOJOCTAaTOYHbIMH. B
MapKeTIUIelce [IeHa BCTPOEHA B CPEly CPABHEHMSI, AKIIUH, BUIMMOCTH albTEPHATUB U BOCIIPUHUMAEMOM
BoiroAbl [2; 14]. Ilpm >TOM 1IEHOBOM pPHUCK CHM)KAeT HaMEpPEHUE IOKyNaThb OHJIAWH, €CIM He
KOMIICHCUPYETCS JOBEpUEM, YA00CTBOM U 00IIel IIEHHOCThI0 KaHana [15].

CepBHCHO-JIOTMCTUYECKHUE XapaKTEPUCTUKU M yA0OCTBO 3aHHMMAIOT LIEHTpaibHOe MecTo. B
1aTOPMEHHON cpefe yA0OCTBO CBSI3aHO C arperMpoOBAaHHBIM IMOMCKOM, €IMHBIM HHTepdeiicoMm u
CTaHJAPTU3UPOBAHHBIMM IPOLEAYPaMH MOKYHKH. B cOOCTBEHHOM HWHTEpHET-Mara3uHe OHO
IIPOSABIIIETCSL Y€pPE3 TOYHOCTH TOBAPHOI'O OIMCAHUS, YIPABIIEMOCTb CEPBUCA M IPEACKA3yeMOCTb
MOCJIETIPOJA)KHOTO B3aUMOIeHCTBHsL. CBsI3b KauecTBa JEKTPOHHOI'O CEPBHUCA, YJIOBIETBOPEHHOCTU U
MOBEICHYECKUX HAMEPEHHIA TIOTydaeT MOAePKKY B paboTtax 1o e-service quality [16].

Haubonee ycTounBO B JuTepaType IpelCTaBlIeHbl JOBEPHE M BOCHPUHUMAEeMbli puck. B
MapKeTIuielice I0BEpUE YacTO MEPEHOCUTCS Ha TIOCPEIHMUKA U €r0 MHCTUTYLMOHAJIbHBIE TapaHTHH [3;
17]. B ¢pupmeHHOM KaHalle OHO onupaercs Ha OpeH[, oQUIMAIbHBIA CTaTyC MPOJaBLAa U CHUKCHHE
TpaH3aKLMOHHOW HeomnpezaeneHHocTu [4]. Knaccuueckue wuccienoBaHusi AJIEKTPOHHOW KOMMEpPLMU
MIOKa3bIBAIOT, YTO HaMEpPEHHE MOKyIaTh OHJIAWH HEBO3MOXHO OOBACHUTH 0e3 ydeTa JOBEpHs U pHcKa
[18; 19], a mocneayrouue paboThl YTOUHSIOT UX B3auMHoe BiusiHue [20].

WNudopmanvoHHas Mpo3padyHOCTh U IMOMCK CTPYKTYpHO YCHJIMBAIOT MapkeTiuieiic. OT3bIBBI,
PEUTHHIM, KOJIMYECTBO aJbTEPHATUB U BHICOKAs BUAMMOCTh HPEIJIOKEHUM CHUXKAIOT MOHMCKOBYIO
HEOIPEICIEHHOCTh U TOBBIIAIT J0Bepue K BblOOpy [21]. OnmHako Ui CIIOXKHBIX, JOPOTMX WIIU
qyBCTBUTEIbHBIX K IIOJUIMHHOCTH TOBAPOB KOHTPOJIUPYEMOE CoJIepKaHue O(ULIHAIBHOTO CaiiTa MOXKET
OBITh TIPEIIOYTHTEIIbHEE COLMATbHON HHpOopMaIuu iaThopMel [ 14].

BbpenioBo-pensunoHHble GakTOpbl Yalle NOoIepKUBAIOT COOCTBEHHBIH MHTEPHET-Mara3uH, HO He
aBTOMaTuyecku. JloBepue Kk OpeHay, rapaHTHs MOJIMHHOCTH, OQUIIMAIBbHBIN CEpBUC U HAKOIUICHHAs
JOATBHOCTh YCHJIMBAIOT MpsMON KaHai [4; 22]. B To e BpeMs CUIbHBIM OpeHJ HE OTMEHSeT
MPEUMYIIECTB MapKeTILIeica, ecii MOTPEOUTENO0 BaXKHBI CKOPOCTh CPAaBHEHUS, IPOCTOTA TPAH3aKLUU
U COLIMAJIbHBIE CUTHAJIBI JIOBEPUSI.

OnpIT B3aMMOJEHCTBUS M YJIOBIETBOPEHHOCTh 3aKpEIUISIIOT TOBTOPHBIM BBIOOp KaHaua.
[TonoXUTENbHBIA ONBIT CHUXAET BOCIPUHMMAEMYIO HEOIPEICIIEHHOCTh M YCHJIMBAEeT HPUBBIUKY
MI0JIb30BAThCA KOHKPETHBIM KaHaJloM. KauecTBO 3JIEKTPOHHOIO CEpBHCA, YIOBIETBOPEHHOCTh U
HaMepeHHe TIOBTOPHOW TIOKYNKH pacCMaTpUBAIOTCS B JIUTEpaType KakK CBSA3aHHBIE 3JIEMEHTHI
MoTpeOUTensCKOro oneiTa [16].

Tabmuua 1. CucremaTtusanus 6;10k0B (JakTOpoB BEIOOpA OHJIANMH KaHala

bnok ¢akropos Copnepxanue Yame ycunusaet IIpencraBieHHOCTh
Lenossie U |LIEHBI, aKuu, BBIT0/1A, .

MapKeTILIENC cpenHss
9KOHOMMUECKHE CPaBHUMOCTh
CepBucHO-

MOWCK, OQOpMIICHHE, OIUIaTa,
JIOTUCTUYECKHUE u 3aBHCHUT OT KaHalla BBICOKAs
JIOCTaBKa, BO3BPAT

ya00CTBO
oBepue K uiardopMme, OpeHay|o0a KaHaima, pasHas

[oBepue u puck FIOBEP (bopwe, Openy » P OYEHBb BBICOKAS
Y TIPOJIABILY; PUCK JIOTHUKA

NndopmanronHas .
OT3bIBbI, PEUTHUHTH, CPABHEHHUE, o

MPO3PavYHOCTh u MapKeTIUIenc BBICOKAsA
HACBIIIEHHOCTh HH(OpMaIUu

IIOVICK

bpennoso- OpeHn, ohULMAIBHBIA CTATYC,|COOCTBEHHBIN

PeHA peni1, opuu e, O4YE€Hb BBICOKASA

PENSIIIUOHHBIE MOJIMHHOCTD, JOSJIbHOCTE WHTEpHET-Mara3uH

21



MesxyHapo iHbli HayuHbli xypHast AKAJITEMUK Ne 1 (304) 2026 T.

OneIT
o ONBIT, TOBTOPHBIE TOKYIKH,
B3aUMOIECHCTBUA u 3aBHCHUT OT OIBITa CpenHsist
BOBJICUEHHOCTH
YIOBJIETBOPEHHOCTh

[Ipumeuanue. CocTaBieHO aBTOPOM Ha OCHOBAHUHU ITPOBEIEHHOI'O UCCIIEI0BAHUS.

Tabnuma 1 mokasbIBaeT, yTo HauboJiee YCTOMUMBBIMH SIBISIOTCS JOBEpPHUE, PUCK, yIOOCTBO U
nH(pOpMaLMOHHAs TPO3paYHOCTh. IMEHHO 3TH Tpy1Iibl (hakTOpOB GOPMUPYIOT SAPO BEIOOpA, TOTa KaK
ocHa, 6peHI[ U OIIBIT B3aI/IMOZ[eI>'ICTBPISI Yamie BhICTYIIAKOT KaK KOHTCKCTHO 3aBUCUMBIC YCJIIOBUA.

Pe3ynbpTaTel CcHHTE3a MO3BOJISIIOT OTBETUTh HA HCCIENOBATENbCKUE BONPOCHL. Bo-TepBbIX,
HanboJee Mmocie0BaTeIbHO BEIOOP KaHata OOBSCHSIOT JOBEpPHE, BOCIIPUHUMAEMBI PUCK, yI100CTBO,
KauecTBO cepBHUca U MH(OpPMALMOHHAS MPO3PavyHOCTh. BO-BTOPBIX, MapKeTILIeiiC yCHIUBaeTCs Yepes
CpPaBHUMOCTD HpeIIHO)KeHI/II\/JI, IIJIOTHOCTH I/IH(i)OpMaI_[I/II/I, COIIMAJIbHBIC CUT'HAJIbI U MHCTUTYILIMOHAJIBHBIC
rapanTuu. OUpMEHHBI UHTEPHET-Mara3uH CTAaHOBUTCS CHJIbHEE IPHU OPUEHTALMU MOTpeduTesns Ha
OpeH]1, MOATMHHOCTbD, CEPBUCHYIO IIPEJCKa3yeMOCTh M KOHTPOJIUPYEMOE OTHOIICHUE C KITMEHTOM.

Ha ocnoBe 0030pa mpemaraercss KOHIENTyaldbHas paMKa, B KOTOPOW apXWUTEKTypa KaHala
ompeesieT MeXaHu3M JACUCTBUSA (pakTOpoB. MapKeTIieic CO3/1aeT IEHHOCTh Yepe3 arperupoBaHue,
CpaBHEHHUE, COI[MAIbHBIC CUTHANIBI U UHCTUTYLIMOHANIbHBIE TapaHTHH. OUpMEHHBIH HHTEPHET-Mara3u
CO3JIaeT IEHHOCTh dYepe3 OpeHIOBBI KOHTPOJb, OQHUIHMAILHOCT, JOBEpUE K TMPOJABIY H
yOpPaBIsieMOCTh KIMEHTCKOTO ormbITa. [l0o3TOMy OZHM M Te K€ KOHCTPYKTHl MOTYT MO-pasHOMY
HeﬁCTBOBaTI) B pa3HBIX KaHaJlax.

4. TEOPETUYECKHUE U ITPAKTUYECKHE BbIBO/IbI

Teopernueckas 3HAUMMOCTh CTaTbU COCTOMT B YTOUHEHHUU IMOHATHS OHJANH KaHana. Bmecto
HeaudepeHIIMPOBAHHON KaTeropuu MU(GPOBOI MOKYIKH MPEIaraeTcs paccCMaTpruBaTh MapKETILICHC
mw1atGopMy U COOCTBEHHBINM MHTEPHET-Mara3uH Kak pa3Hble KaHAIbHBIE apXUTEKTYphl. Takol moaxon
oObemuHsIeT JIOTUKY TAM, TpaH3aKIMOHHBIX W3JICPKEK, IUIATGOPMEHHON HSKOHOMHKH U
OMHHUKAHAJILHOTO MTOBeIeHUs roTpedureneii [1; 2; 5; 6; 7; §; 9].

[IpakTrueckoe 3HadeHHE 0030pa COCTOMT B TOM, YTO KOMIIAHUSAM HE CJEIYET KOMUPOBAThH
OJIMHAKOBYIO0 MapKETHHTOBYIO JIOTUKY BO BceX IUGPOBHIX KaHanax. Ha mapkermieiice mpuopuTeTHBI
BUJIUMOCTh KapTOUYeK TOBapa, KOHKYPEHTHAas IleHa, MOJIHOTAa WH(OpPMAIMU, OT3BIBBI, PEUTHHTU U
HAJEKHOCTh HCIIONIHEHHUS 3aka3a. B COOCTBEHHOM WHTEpHET-Mara3uHe BakHee OQHUIIHMATIBLHOCTD
MpoJaBIla, TapaHTUW TMOUIMHHOCTH, OpEHJOBBIA KOHTEHT, CEpPBHUCHAs  MPEICKa3yeMOCTh,
MEePCOHANIN3AMS U TTOCIIETIPOIAKHAST KOMMYHHUKALIUS.

Haubonee panmoHanbHas CTpaTerus 3aKJIIOYAeTCss HE B 3aMEHE OJHOr0 KaHajia JPYyTUM, a B
MPOEKTUPOBAHUH PA3NUYAIOIIUXCS [EHHOCTHBIX TMPEINIOKESHH: MapKeTIIeic Ienecoo0paseH A
OXBaTa, CpPaBHEHUSI W TPHUBJICUCHUS HOBBIX TMOKymareined, (QUPMEHHBIA HHTEPHET-Mara3uH
UCIOJNIB3YETCS TSl YKPETUICHUSI TIOBEPUS, JOSIIBHOCTH U TITyOHHBI OTHOIIEHUH C KJIMEHTOM.

8. OI'PAHMYEHUS U HATIPABJIEHUS JTAJIbHEMIINX UCCJIEJJOBAHUI

OrpaHudeHus UcCe10BaHus CBSI3aHbl C TEM, YTO MPSMBIX CPAaBHUTENIbHBIX pabOT 0 MapKeTIience
U COOCTBEHHOM MHTEPHET-Mara3uHe Moka HEMHOT0, a OOJIBIIIMHCTBO MyOIUKAIMNA H3y4aeT OT/Je/IbHbIe
acrekTsl ¢ poBoro Beidopa. Kpome Toro, moHsATHs 10Bepus, pucka, y100CTBa, CEpBUCA U JOSIbHOCTU
U3MEPSIOTCS HEOAMHAKOBO, MOATOMY KaueCTBEHHBIH CHUHTE3 sIBIIsieTCsl 0ojee 0OOCHOBAHHBIM, YeM
MeTaaHanu3. Ha pe3ynbTaTel Takke MoOTIja MOBIHATH MPEUMYLIECTBEHHAsl IPEACTaBIEHHOCTD
AHTJIOSI3BIYHBIX MCTOYHMKOB. JlanpHeWline MCCIeAOBaHHUA MOTYT OSMIMPUYECKH IPOBEPUTH
MPEJIOKEHHYI0 paMKy Ha OTJEJIbHBIX TOBAapHBIX KAaTETOPUSAX U PBIHKAX, BKJIIOYAsl pa3BUBAIOIINECS
PBIHKH 2JIEKTPOHHOM KOMMEPIIMH.

8. 3AKJIIOYEHUME
[IpoBenenHplil cucremMatuyeckuii 0030p 47 mnyOnuKauMid MOKa3al, YTO BHIOOP MEXKIY
MapKeTIuIelc IaThopMoil 1 COOCTBEHHBIM MHTEPHET-Mara3MHOM KOMIIAHUH SIBIISIETCSI CTPYKTYPHO
O00BSICHUMBIM PE3YJIHTaTOM B3aUMOIEUCTBHUS ILIECTH I'PYMI (AKTOPOB: LIEHBI U SKOHOMUYECKOMN BBITOIbI,
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cepBuca U ya00CTBa, JOBEpHsS U pHCKa, MHPOPMAITMOHHONW MPO3PAYHOCTH, OPEHIOBO-PEISALNOHHBIX
MEXAHU3MOB M HAKOIIJICHHOT'O OIIBITA.

['maBHBI BBIBOJI COCTOMT B TOM, YTO MAapKeTIUICHC W (UPMEHHBI WHTEpHET-Mara3uH He
ABJIAIOTCS B3aMMO3aMEHAEMbIMH Pa3HOBUIHOCTSMU OJHOIO OHJIAMH KaHasla. MapKeTIUIeHC CUIIbHEE B
CUTyallUsIX IIOMCKA, CPAaBHEHUs, IOUPOTHI aCCOPTHUMEHTa U JOBEPUS K IOCPEIHUYECKON
uHopactpykrype. COOCTBEHHBIM HHTEPHET-Mara3uH I10JIy4aeT HPEUMYLIECTBO TaM, IJE€ Ba)HbI
noBepue K OpeHay, OQHUIMANBHBIA CTaryc MpoJaBla, HOMJIMHHOCTH TOBapa, CEpBHUCHAs
IIPEICKA3yEeMOCTb U JOJTOCPOYHOE OTHOIICHUE C KIMEHTOM.

Lenp wuccnenoBaHus JOCTUTHYTa 4Yepe3 CHCTEMATHU3ALMIO JIUTEpaTypsl M pa3paboTKy
CPAaBHUTEJIbHOW KOHUENTYyaJbHOW paMku. Pe3ynbraTtel MOryT OBITh HCIOJIB30BAHBI Kak JJs
TaTbHEMIIero TOCTPOCHUS aKaJAeMUYECKHX MoJeneil BbhIOOpa OHJIAWH KaHama, TaKk MW s
IIPOEKTUPOBAHMsI MHOTOKAHAJIbHBIX CTPAaTeTMH KOMIIAHWM, COBMEINAIOIIUX MApKETIUIEUCHl H
COOCTBEHHBIC HHTEPHET-Mara3uHsl.
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KOMILJIEKCHOE MCCJIEJIOBAHUE HACTOMKM AERVA LANATA (L.):
TEXHOJIOTHSI NOJTYYEHUS U AHAJIN3 ®JIABAHOU/IOB

MOdz ¢ 2HOAO r Odal
bBakanaspwuart,

AO «HKHB axcTaHCKasa Meguuut
Kas3axcTaHbMKeH

?s Ofd dsB § QegE @ Lzjj @
PhD, wuw.o0. po
Katpbepnppa TexHonorumum dapmaLesBT.l
AO «Km®@B axcTaHCKaa MeguuuH
Kas3axcTaHbMKeH
AHHATOIUA:

B coBpemeHHO# (apManeBTHUECKOW MPOMBIIUICHHOCTH pOJIb (UTONpPENapaToB Ha OCHOBE
JICKapCTBEHHOI'O PACTUTEIBHOTO ChIpbsl 3HAUUTENbHO Bo3pacTaeT. OIHUM U3 NEPCHEKTHBHBIX
JIeKapCTBEHHbIX pacTeHui siBisercst Aerva lanata (3pBa mepctucras). Ee xuMudeckuii coctaB BKIIIOYAET
¢dmaBoHOUABI, (PEHONBHBIC COCAMHEHUS, AJKAJOHIbI, CAMIOHMHBI M MHHEpPaJIbHBIE KOMIIOHEHTHI.
CornacHO nUTEpaTypHBIM JlaHHBIM, JAHHOE pacTeHHe o0alaeT BBIPAKEHHBIM JUYPETHUECKUM,
IPOTUBOBOCHAJIUTEIbHBIM, AHTHCENTUYECKUM U HEPpONpPOTEKTOPHBIM JelicTBueM. B pabore
UCCIIeIoBaHa TEXHOJOIMs MOJy4YeHHs HAacTOWKM M3 Aerva lanata M mpoBeleHO KOJIMYECTBEHHOE
ornpezeneHue (GpaaBOHOUJIOB. Y CTAHOBJIEHO, YTO METOJ MEPKOJISLIMU C HUcroyib3oBaHueM 70% sTaHona
oOecnieunBaeT 3(pPeKTUBHOE H3BJIEUEHHE OMOJIOIMYECKH aKTUBHBIX BemlecTB. CojepiaHue CyMMBbI
¢mnaBoHOMA0B coctaBuio 3,1 £ 0,2 % B nepecuere Ha pyTuH. [IpuMeHeHne cieKTpohOTOMETPUIECKOTO
METO/1a TIO3BOJINJIO MOJIyYUTh TOUYHBIE U BOCIIPOM3BOJIUMBIE PE3YJILTATHI.

KuaroueBble cjoBa: »3pBa IIepCTHCTas, Nepkoisuus, Quronpenapar, ¢raBaHOUIBL,
CHEKTPO(HOTOMETPUUECKUI METO/T aHAJIN3A.

Marepuanbl U MeTOAbl HcCJIel0BaHMsA: B kadecTBe 00BEKTa HCCIEAOBAHHUIMCIIONB30BAIN
BBICYILICHHOE PAaCTHTENIbHOE ChIphe Haa3eMHO# dactu Aerva lanata Xumudeckuil coctaB pacteHHs
XapakTepu3yercss HaauuueM (raBoHOWJIOB (MPOM3BOAHBIE KeMmmdepoda U H30paMHETHHA),
OTIpeITISAIONIUX ero (hapMaKoIOTHYECKOe JIeHCTBHUE.

Ilepen HavaaOM TEXHOJIOTMUYECKOTO IIPOLIECCA CHIPbE IOJABEPrajid BXOAHOMY KOHTPOJIO B
COOTBETCTBUH C TpeOOBAHUSIMHU HOPMATHBHOI JOKyMeHTaluuu. [IoAroToBKa ChIpbs BKJIOYAIa CTaTUIO
U3MENBYEHMsI, KOTOpas NPOBOAMIACH C HCIIOJIB30BAHMEM MEXAHMUYECKOTO H3MEJbYaroIIEro
obopynoBanus. Ceipbe U3MENbYAIH J0 pa3Mepa dacTull okosio 0,7 MM, TTOCIIe Yero MPOCEHBAIHN Yepe3
CHUTO C IMaMeTpOoM oTBepcTuil 1 MM a1t oOecnieueHust OAHOPOJHOCTH (GPAKIIMOHHOTO cocTaBa. JlaHHas
orepanusi CHOCOOCTBYET YBEIMUEHHIO IUIOMAAM KOHTAakTa (a3 M MOBBIIIEHHIO 3()(HEKTHBHOCTH

OKCTpaKIInun OMOJIOTHYECKH aKTUBHBIX BCIIICCTB.
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OKCTpaKLMOHHBIN IPOLECC BKIIOYAJ IBa OCHOBHBIX 3Talla: CMauMBaHUE U MEPKOJISILMIO.

Ha cragun cmaumBaHuMs W3MeNbUEHHOE chipbe oOpabartsiBamm 70% OSTHUIOBBIM CHUPTOM HpU
COOTHOIIICHUHU ChIpbe—KcTpareHT 1:2 (20 r coipbst u 40 Ma skcrpareHTa). IIpomoDKUTETEHOCTH
mpolecca coctanisiia 4 yaca, 4To obecrneynBano HabyxaHue pacTUTENILHOTO MaTepualia U MOBBIIICHHE
NPOHUIIAEMOCTH KJICTOUHBIX CTeHOK[1].

Jlanee OCYLIECTBIISUIM NMEPKOJSIIMI0 — JAMHAMUYECKUH METOJ AIKCTPAKIMM, 00eCreurBarOIINN
HEeNpephIBHOE U3BJICUEHUE OMOIOTHYECKH aKTUBHBIX BellecTB. [Iporecc mpoBoAMIN MpU COOTHOIICHUN
CBIPE—AKCTpareHT 1:5, mpu 3TOM CKOPOCTh MOJA4M SKCTpPareHTa MOJJCpKUBAIM B JuanazoHe 1-3
MJI/MHH, YTO CIIOCOOCTBYET PAaBHOMEPHOMY MAaCCOTEPEHOCY U MaKCUMAJIbHOMY M3BJICUEHUIO IEJIEBBIX
KOMIIOHEHTOB. llepkonsuuio mpojoipkaau A0 IMOJHOTO HMCTOLIEHHS CbIpbs. C IENbI0 yIy4IlIEHUs
XapakTepUCTHK B KOHCTPYKIMH TEPKOJSATOpa MPEIyCMOTPEHO HaIM4Yue MapoBOM pyOalikw,
obecnieurBaroIel 6ojee cTadMIbHBIE TEXHOJIOTUYECKHIE YCIOBUS TPOBEICHUS MpoIiecca.

[TosydyeHHY10 BBITSKKY MOABEPrajid CTaJuu oTcTauBaHus npu temmneparype 10—13°C B Teuenue
48 4yacoB, 4TO O00ECHEYMBAJIO OCBETJIIEHHE pacTBOpa, YyAAJEHUE MEXAaHWYECKUX IpUMeced u
CTa0HIIN3aIIUI0 CHCTEMBI [2].

[TonydyeHHy10 HacTOMKY 00s3aTeNbHO (PUIBTPYIOT. DTO HEOOXOJUMO, TaK KAaK MEIKHUE YaCTHUIIbI
PacTUTEIBHOTO ChIPhSl MOTYT I1OIIACTh B TOTOBBIH PacTBOP. KonunuecTBeHHOE onpeeneHue CyMMBl
(1aBOHOMZOB TPOBOJIWIM  CHEKTPO(POTOMETPUYECKHM METOJOM, OCHOBAaHHBIM Ha pPEaKLIUuu
KOMILIEKCOOOpa30BaHus € XJIOPUJIOM aJIFOMUHHUSI, C U3MEPEHUEM ONTUYECKOHN IUIOTHOCTHU IPH JJIUHE
BOJIHBI 410 HM.

Jlnist mocTpoeHus: KaauOpoBOYHON 3aBUCUMOCTH MCHOJIBb30BAU CTaHAAPTHBIE PAacTBOPHI PyTHHA B
nuanazone KoumeHtpauuid 10-100 wmxr/mi. JIMHEHHOCTH METOJa TOATBEPXKIATACH BBICOKUM

ko3 dunmrenTom koppesiuu (R = 0,998). Bce aHamu3bl BBITOIHSIINA B TPEXKPATHON MMOBTOPHOCTH [4].

Tabnuua 1.
IIpo6a OnTHueckast I0TbHOCTh dnapanounm! (%)
1 0,31 3,0
2 0,32 3,2
3 0,30 31

Pe3yabTaThl HecaeqoBanus @ B pesynbraTe creKTpopOTOMETPUUYECKOTO aHAIN3a YCTaHOBIIEHO,
4TO CoJiepKaHue CyMMBbI (JIaBOHOMIOB B HacTolike Aerva lanata cocrasnser 3,1 + 0,2 % B nepecuere
Ha pyTuH. [lonyueHHble 3HaUEHUSI ONTUYECKOM MIIOTHOCTH MPOJAEMOHCTPUPOBAIM BBICOKYIO CTETECHb
COOTBETCTBHUSI KaJMOpPOBOYHOM 3aBUCHUMOCTH, YTO MOJTBEPXKIAET KOPPEKTHOCTb M JIOCTOBEPHOCTH
HCMOJIb3YyEMOro MeToia. 3HaYeHUEe OTHOCUTENILHOTO CTaHaapTHOro oTkiIoHeHus (RSD) He mpeBbIiano

3%, 4TO CBUACTCIILCTBYCT O BBICOKOH BOCIIPOHU3BOAUMOCTHU PC3YyJIbTATOB.
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[TpumeHeHne MeToJa IEPKOIALKUN 00ECTIeUYMIIO PaBHOMEPHOE POTEKaHHE MPOIECCca SIKCTPAKIIUN
U CIIOCOOCTBOBAJIO JOCTHXKEHUIO BBICOKOTO BhIXOAA (h1aBoHOUOB. [loTydueHHbIE JaHHBIE COTTIACYIOTCS
C JINTEpaTYPHBIMH UCTOUHUKAMU U IOATBEPKJIAIOT 3HAUUTENIBHOE CO/lepkaHue (u1aBOHOUI0B B Aelva
lanata Kpome TOro, momydeHHas HacTOWKa COOTBETCTBOBala HOPMATHBHBIM TPEOOBAHUSM IO
OpTaHOJIENITUYECKUM IOKa3aTeNsiM (LIBET, 3amax, MpO3pavyHOCTh), YTO CBHJETEIBCTBYET O BBICOKOM
Ka4yecTBE TOTOBOTO MPOAYKTA.

BeiBoabl: B Xxozme npoBeNeHHOro HUCCiIeIOBaHMsS Hay4HO OOOCHOBaHA TEXHOJOIMs IOIy4YEeHHUs
HACTOIKH U3 PacTUTEIBHOIO ChIpbsi Aerva lanatay craHoBiieHo, 4TO coYeTaHUE CTAANI CMAYUBAHUS U
MEPKOJISAIU oOecrieunBaeT 3 (HeKTHBHOE U3BICUCHNE OMOIOTUYECKU AKTHBHBIX BEIIECTB, B YaCTHOCTH
¢dnaBoHOMAOB. CrIeKTPOPOTOMETPUUECKHII METO] C MCTIONB30BAHUEM PEAKIIUN KOMITIIEKCOOOpa30BaHUs
C XJOPHJIOM AQJIOMUHHMS IPOJEMOHCTPUPOBAI  BBICOKYIO UYYBCTBUTEIBHOCTb, TOYHOCTb U
BOCIIPOU3BOJMMOCTD ITPU KOJIMYECTBEHHOM OIpeesieHUH (DIIaBOHOMIOB U MOXKET ObITh PEKOMEHI0BaH
KaK HaJCKHBI aHATUTHYECKUI WHCTPYMEHT MIJIsi KOHTpOJIsi KadecTBa. [lomydyeHHBIE pe3yibTaThl
MOJITBEPK/IAIOT BBHICOKYIO (hapMaKOJIOTHYECKYI0 aKTHUBHOCTh HACTOWKH APBBI HMIEPCTUCTON, BKIIOUYAs
MY PETUYECKOE, IPOTUBOBOCIIAIUTENIBHOE U aHTUOKCHJIAHTHOE JIeiCTBHE.

Pe3ynbraThl UccinenoBaHusl MOTYT ObITh MCIIOJIB30BaHbl IPU CTaHAApTU3ALUU (UTOIPENapaToB,
KOHTPOJIE X KauecTBa U BHEIPEHUHU d(PPEKTUBHBIX TEXHOJIOTHIA B (hapMaIleBTUYECKOE TIPOU3BO/ICTBO.

s dMs¢ dzd BRefe@risdstc '
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W CHOJIb30BAHUE MOJIOYHOM CHIBOPOTKH B ITPOU3BOJICTBE
OYHKIIMOHAJIBHBIX MOJIOYHBIX ITPOAYKTOB

PCr dzBJ S 590 uvisdizdedm

HAO «Kas3aXCKMWUN HauumoHanbHLA mccnepgoBartle.nbc
CatnaeBa» (Satbaye

KasaxcTaH, r

AHHOTALIUA

B cratbe paccMaTpuBaeTCs TEXHOJIOTHUSCKHI TOTEHIIMAT MOJIOYHON CHIBOPOTKU KaK BTOPUYHOTO
CBIPBSL JUIsI CO3MaHHS (YHKIIMOHAIBHBIX KHCIOMOJOYHBIX HamuTKOB. [loka3aHo, 4TO OCHOBHBIMHU
OTpaHUYCHUSMH JIJISI TIPSIMOTO HMCIIOJIb30BAaHUS CHIBOPOTKHU SIBIISTIOTCSI BBICOKAsi KUCIIOTHOCTh, HU3KOE
cozepkanue Oenka W crnenupuUeckue OpraHoJeNTHYEeCKHe CBOWCTBa. B pabore mpennoxena u
AKCIEPUMEHTAIBHO anpoOUpOBaHa TEXHOJOTMYECKAs CXeMa, BKIIFOYAIOIIAs KHCIOTHYK 00paboTKy,
yIbTpadUIBTPAIIMOHHOE KOHIIEHTPUPOBAHHE ©  OOOTAlCHHE WHYJIUHCOJEPKAIIMM  CHPOIIOM
TonuHaMOypa. YCTaHOBIIEHO, YTO COYETaHHE YIbTPa(QHUIbTpPAllMM M BBEJICHUS HHYJIMHA TO3BOJSET
MOJIYYUTh TPOAYKT ¢ coaepkanuem Oenka 4,1%, nonmxenHoit (2,2%) noneit 1aKkTo3bl U BBICOKOM
COXPaHHOCTBIO MpobuoTndeckux KynsTyp (Bifidobacterium) na yposue 1,1x10* KOE/r na 14-e cytku
XpaHeHus. JlokazaHa IenecooOpa3HOCTh HCIIOJIB30BAaHUSI MOJIOYHOW CHIBOPOTKH B IIPOU3BOICTBE
MPOAYKTOB (DYHKIIMOHAILHOTO HA3HAYCHUSI.

BBenenne

MomnouHass MPOMBIIUIEHHOCTh XapaKTepU3YeTCsl 3HAYUTEIBHBIM OO0BEMOM OOPa3yHOIIUXCS
MOOOYHBIX MPOAYKTOB, CPEH KOTOPHIX OCHOBHOE MECTO 3aHMMAET MOJIOUHAs CHIBOPOTKA. [1o oreHKam
OTpaclieBbIX JKCIEpPTOB, exeroaHo B Kaszaxcrane oOpasyercs 10 500,0 TeICSu4 TOHH JaHHOTO BHAA
CBIPBS, TIPH ATOM TITyOO0Kas epepaboTka oxBarbiBaeT He Oosee 50—60% ot obmero o0béma. OcranbHas
YacTh CHIBOPOTKU JIMOO HCIIONB3yeTCs B KOPMJICHMM CEIbCKOXO3SICTBEHHBIX JKHBOTHBIX 0€3
MpeBApUTENILHON 00pabOTKHM, JIMOO HANpaBIsIETCS HA YTUIM3AIMIO, YTO CO3/MaET 3HAYUTEIHHYIO
TEXHOTEHHYIO Harpy3Ky Ha oKpy»aroiyto cpeay [1, c. 94].

Bricokoe copepikaHue OpraHMYecKuX coenuHeHwid (makro3a — 4,5-5,0%, 6emku — 0,8-1,0%,
MonouHas kucnota — 0,4-0,8%) o0ycinoBnuBaeT BbICOKHi Onoxumudeckuit cpoc Ha kuciopos (BIIKs
cocraBisieT okoso 40 r O2/m), 4To JenaeT CIUB HEOUMILIEHHOW ChIBOPOTKH B BOJOEMBI HKOJIOTMUYECKU
ormacHeIM [5, c. 27]. B To ke BpeMs CBIBOPOTKAa COAEPKUT LIEHHbIE OUOJOTMYECKH AaKTHBHBIE
KOMIIOHEHTHI: CBIBOPOTOYHBIE OCIIKM C BBICOKOH CKOPOCTBIO YCBOCHHS, JIAKTO3y, OOJIaJaolIyI0
NpeOMOTHYECKUMHU CBOMCTBAMHM, M LIMPOKHH CIIEKTP MUHEpAIbHBIX BELIECTB (KaJbIMH, MarHWi,
hocdop).

[TapannensHo ¢ Mpo6sIeMOl yTHIIN3AIMH CHIBOPOTKU B COBPEMEHHOM HY TPUIIMOJIOTMH OTMEYAETCs
YCTOMYMBBIA pPOCT crpoca Ha (YHKIMOHANBHBIE MPOAYKTH NUTaHWA. [lon (yHKIMOHATHHBIMH
MOHUMAIOTCS IPOLYKTHI, IpeAHa3HAYSHHBIE JIUIsl CHCTEMAaTUYEeCKOT 0 yIOTpeOIeH s B COCTaBE MHUILEBBIX
PaIMoOHOB, OKA3BIBAIOIIUE PETYIUPYIOIIEEe BO3ICHCTBIE Ha (DYHKIIMKM OpraHu3Ma Onarofaps HaTMIHIO
B MX cocTaBe (PU3NOJIOTHYECKU (PYHKIIMOHAIBHBIX HHIPEIUeHTOB [3, ¢. 13].

Hcnonp3oBaHrne MOJIOYHON CHIBOPOTKH B KA4E€CTBE OCHOBBI ISl (DYHKIIMOHAIBHBIX MPOIYKTOB
MPEJCTABIACTCS PAMOHAIBHBIM PELICHUEM, [TO3BOJISIONIMM OJTHOBPEMEHHO CHU3UTH SKOJIOTHYECKYIO
HArpy3Ky W paclIMpHUTh aCCOPTUMEHT MPOAYKTOB 370poBoro muTanus. OQHAKO MpsSIMOe MPUMEHEHHE
CHIBOPOTKHM JIUMHUTUpPYETCS €€ OpraHoJeNTUYeCKUMU CBOWCTBAMHM  (KHMJKas KOHCHCTEHIIMSA,
cnenuuUeckuii BKyC) U HU3KUM COJIEpKaHUEM Oellka, 4To TpeOyeT MPUMEHEHHUs JOTOTHUTEIIbHBIX
TEXHOJIOTUYECKUX OTeparui.

Henabio HacTosIIel padoThI ABIISIIOCH HAYYHOE 000CHOBAHME U KCIIEpUMEHTalIbHas pa3paboTka
TEXHOJIOTUHU MPOU3BOJCTBA (DYHKIIMOHAIBHOTO KUCIOMOJIOYHOTO HATUTKA Ha OCHOBE MPEABAPUTEIHHO
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00pabOTaHHOH MOJIOYHOM CBIBOPOTKH, OO0JaJalomiero 3aJaHHBIMH  (DU3UKO-XUMHUYECKUMH U
MHUKPOOHOIOTHIECKUMH TTOKA3aTEIISIMH.

Jist TOCTHKEHHS TTOCTABICHHOW 1IENTN PeIIajIiCh ceyIoLue 3a/1a4uu:

1. [IpoBecTn aHaIM3 Ka4ECTBEHHBIX M KOJMYECTBEHHBIX XapAaKTEPUCTUK TBOPOKHOM CHIBOPOTKH
KaK CBIPbS ISl TPOU3BOACTBA (PYHKIIMOHAIHHBIX HAIUTKOB.

2. ObocHoBaTh BBIOOp W OTPabOTATh PEKHUMBI NPEIBAPUTEIBLHON OOpPaOOTKH CBIBOPOTKH
(HedTpanu3amys KHCIOTHOCTH M YIbTpa(UIbTPAIIMOHHOE KOHLEHTPUPOBAHHE) Ui YIy4IICHUS
TEXHOJOTUYECKUX CBONCTB.

3. Pazpaborare peuenTypy KOMOWHHUPOBAHHOTO KHCJIOMOJOYHOTO HANUTKa C BBEICHHUEM
MHYJIMHCO/IEPIKAIEeT0 KOMIIOHEHTa i MPOOHOTHYECKOI 3aKBACKH.

4. UccnenoBaTh opraHojieNTHYECKUE, (PU3UKO-XUMUUECKUE U MUKPOOHNOIOTHYECKUE TIOKA3aTeIH
Ka4ecTBa MOJIYYEHHOTO MPOIYKTa B TUHAMUKE XPAHECHUSL.

Hayynas HOBHM3HAa TPOBEAEHHOTO  HCCICAOBAaHHUS  3aKiIOYaeTcsi B pa3paboTke U
IKCTIEPUMEHTAIEHOM 000CHOBaHHMHU TEXHOJIOTUIECKOTO oJX0/a, COYETAIOIIETO
yIbTpaUIbTPAIIMOHHOE KOHIEHTPHUPOBAHKUE TBOPOXKHOM CHIBOPOTKH C MOCIIEAYIOLUIMM 00OTalieHueM
CHpOIIOM TONHMHAMOypa. YCTaHOBJEHbl 3aKOHOMEPHOCTH BIHUSHHUS HHYJMHA Ha PpEOJOrMYEcKHUe
CBOMCTBa (BSI3KOCTh) M COXPAHHOCTH MPOOMOTHYECKUX KynbTyp Bifidobacterium B chiBOpoTOYHOM
KOHILIEHTpaTe B TIIpOLEecCe XOJOAMIBHOTO xpaHeHus. [loka3aHo, dYTO WCIONB30BaHUE CHUPOIA
TOMMHAMOYpa MO3BOJISIET HE TOJIBKO YIYUYIIUTh OPTaHOJIENTHUECKUE XAPAKTEPUCTHKH TPOIYKTa, HO U
CO37aTh  JIONOJHUTEIbHYIO TNPEOMOTHYECKYI0  Cpeay, IPOAJCBAIOUIYI0  HKM3HECIIOCOOHOCTD
MPOOHOTHYECKIX MUKPOOPTaHU3MOB.

Marepunajbl M1 MeTOABI HCCJICIOBAHUS

OOBEeKTOM HUCCIIeZIOBaHUS CIYXKUJIa TBOPOXKHASI CHIBOPOTKA, noydeHHas oT TOO «balKbIMbI3»
(bytakoBka, Anmarunckast 061acth). ChIBOPOTKA UMeNa CIEAYIONUE UCXOHbIE (PU3UKO-XUMHUECKHE
MTOKa3aTe M MaccoBast A0Js cyxux BeniecTB — 6,4 + 0,3%, 6enka — 0,9 + 0,05%, nmakro3sr — 4,4 + 0,10%,
xupa — 0,3 £ 0,05%, Tutpyemas KucinotHocTh — 72 + 3°T, aktuBHas kucnotHocTh (pH) — 4,5 £0,1.

[IpenBaputenbHas 00pabOTKa CHIBOPOTKHU. [10CKONBKY BBICOKAsh MCXOJHAs KUCIOTHOCTH (72°T)
co3llaBajla PUCK MPEXKIAECBPEMEHHON Koaryisiuuum Oeika Npu HarpeBe, CHIBOPOTKY IOJBEpraiu
HeuTpanuzanuu. Heutpanuzamuio npoBogmwm 10% pactBopom mummeBor coasl (NaHCOs) no
noctwkenus pH 6,2 + 0,1. ITocne HelTpanu3anuy ChIBOPOTKY MacTEPU30BAIM IPU TeMIeparype 72—
74°C c BbaepxkKOi 20 ceKyH[ A1 MHAKTUBALMU TOCTOPOHHEH MUKPOQIIOPHI.

KoHnentpupoBanue Oeika OCYIIECTBISUIM METOJIOM YJIbTpaQHUIbTpallMM Ha MEMOpaHHOM
moxyde. [Iponecc mpoBoauu npu temmepatype 10—12°C, padouem nasnennn 0,2—0,25 Mna. IIpornecc
yapTpauIbTpallud MPOAOIDKATU 10 JOCTHKEHHs MaccoBoi nomu Oenka 4,0-4,2%. Ilepmear
(punbTpat, comepkaluil NPEeUMyIIECTBEHHO JaKTO3y U MUHEPAJIbHBIE COIN) YAAIISIIH.

[IpuroroBneHne MHyJIUHCOAEpKalIe 100aBku. B kauecTBe MCTOYHMKA WHYJIMHA MCIIOJIB30BAIN
CUpON TOMMHAMOypa MPOMBIIIJIEHHOTO NMPOU3BOJICTBA, XapaKTEPU3YIOLIUICS COAepKaHUEeM HMHYJIMHA
25%, ¢pykTo3sl 35%, rmoko3sl 25%, cyxux BemecTB 75%. Cupon BHOCHIM B NOATOTOBJIEHHBIN
CBIBOPOTOYHBIN KOHIIEHTpAT B KonuuecTBe 10% 0T Macchl cMecH.

CkBammBanue. B kadecTBe 3aKBaCOUHBIX KyJIbTYP HMCHOJIb30BAIM JTHO(PHUIBHO BBICYIIEHHBIE
OaktepuanbHble KoHIEHTpaThl Lactobacillus acidophilus u Bifidobacterium (Chr. Hansen, danwus).
Kynerypsl BHOcHmm B cooTHomeHnn 1 : 1 B kommuectBe 1 enmHunbl aktuBHOCTM Ha 100 1
MIOArOTOBJIEHHOM cMecH. CKBalllnBaHue MpoBoAwIN Ipu Temmnepatype 37 = 1°C B TedyeHue 8 4acoB 10
JOCTUXKEHUS KUCIOTHOCTH 85—95°T.

Metoabl ananau3a. OpraHojenTHYeCKHe MOKa3aTeldd OLEHUWBAIM MO S5-0ajuIbHOW IIKaje B
cootBeTcTBUM ¢ TpeboBanusimu ['OCT ISO 22935-1-2011. Tutpyemyio KHCIOTHOCTh ONpPEENsIIN
tutpumerpudeckum  Metogom  (OCT  3624-92),  aktuBHyro  kuciotHocts  (pH) —
MMOTCHIIMOMETPUIECKUM METOJIOM Ha JiabopatopHoMm pH-merpe (Okcmept-001, Poccust). MaccoByro
nomo 6enka ompeaensiin meroaoM Keenpaans (IOCT 23327-2015), nakto3bl — HOJOMETPUUECKIM
MeToJIoM. D¢ (GEeKTUBHYIO BSI3KOCTh H3MEPSUIM Ha POTAlMOHHOM Bucko3umerpe Brookfield DV2T
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(umuagens LV-1, ckopocts 60 06/mMuH, Temneparypa 20°C). MukpoOHOIOTHYECKHE HCCIIEOBAHUS
IIPOBOJIMIIM METOJIOM INTyOMHHOIO ITOCceBa Ha celleKTuBHbIE cpeabl (MRS-arap nist nakrodarwi, arap
brnaypoxkka mis Oudunobakrepuii) ¢ makyoarnuei npu 37°C B aHa3pOOHBIX yCIOBUSAX B TeUeHHE 48—72
yacoB. Bce skcnepuMeHTsl NPOBOIWIN B TPEXKPATHONW NOBTOPHOCTH. CTaTUCTHUYECKYIO 0OpabOTKy
TAHHBIX BBITIOJIHSIIM C MCIOJIb30BaHUEM NporpammHoro nakera SPSS Statistics 26 ¢ npumenenuem t-
kputepus CTblojieHTa (JIoBepUTEIbHAs BEPOSTHOCTH 95%).

Pe3yabTarhl COOCTBEHHBIX HCCJIEI0BAHUI

B xone »skcrepuMeHTanbHOM paboThl ObUIO TOJYYEHO TPU BapHaHTAa KHCIOMOJOYHOTO
IPOJyKTa:

— KOHTPOJIb- LEIbHOMACTEPU30BAHHOE MOJIOKO XHUPHOCTBIO 3,5% c BHeceHHeM 3akBacok L.
Acidophilus La-5 u B. BB-12 6e3 nobaBneHus HHyJIUHA;

— obpazernr 1 — CBIBOPOTOYHBIA KOHIIGHTpAT mocie yibrpaduisTpanun (6emok 4,0%),
3aKBAIlICHHBIN TEMU K€ KYJIbTypaMu, 0e3 100aBICHHS HHYINHA;

— o0Opasenr 2 — CHIBOPOTOYHBIN KOHIEHTpaT ¢ goOaBienuem 10% cupoma TomuHamOypa,
3aKBAIlICHHBINA TEMU K€ KYJIbTYypaMHu.

OpranonenTudeckas OICHKA. Pe3ynbTaThl JerycTallMd TPEICTaBiIeHbl B Tadmume 1.
YcTaHOBIEHO, YTO MPOAYKT HAa OCHOBE CBHIBOPOTOUHOTO KOHIIEHTpara Oe3 J00aBieHUs HHYJIHHA
(oOpazenr 1) umen >KUIKYHO KOHCHUCTCHIIMIO M HEJOCTATOYHO BBIPAKEHHBIM KHCIOMOJIOYHBIN BKYC.
Jleryctatopbl oTMEUYaId HAJMYHE CJIa0Or0 CHIBOPOTOYHOTO «BOJSHUCTOIO» MPHUBKYCA, YTO CHUXKAIIO
o0mryro oneHKy. Beegenue cupomna ronnHaMOypa B 00paselr 2 mpuBesio K 3HAYUTSIIBHOMY YITYUIICHUIO
MOKa3aTeseil: KOHCUCTEHIUSl CTalla BA3KOHM, OJHOPOJIHOM, BKYC MPHOOPEN ClIaJKOBaThli OTTEHOK,
MepeKphIBaoMil ciennuKy ChIBOPOTOUHON OCHOBBL. OpraHojenThueckas olneHka obpasua 2 (4,6
0ayuta) npuOIM3MIach K KOHTPOJIBLHOMY 3Ha4YeHHIO (4,8 Oama).

Tabmuna 1 — Opra"onenTuieckue MmoKa3aTesd KUCIOMOJIOYHBIX IPOTYKTOB

Tloka3arennb

KonTpons (Mo10ko0)

O6paserr 1 (ceiBOpOTKA,

0e3 MHYJIMHA)

O6pa3err 2 (CBIBOpOTKA

+ UHYJIUH)

Bxkyc u 3amax Hucrelit Yucreli, KucinomMonounsrii co
KHCJIOMOJIOYHBIH, 6e3 cJ1a00BBIpa’KEHHBIH, CJIaIKOBaThIM
IIOCTOPOHHUX TOHOB BOJSIHUCTBIM OTTEHOK IIPUBKYCOM

Koncucrenuuss | OgHOpoHAs, CTYCTOK Kunkas, celIBOpOTOUHAS, Bs3kas, onHoponHas,
BSI3KUU HH3Kas BSI3KOCTh HallOMUHAET NMUTHEBOU
HOrypT
[[BeT benblii, paBHOMEPHBII CBEeTN0-KENTHIN CBeTn0-KENTHIN

OO011as OleHKA,

Oain

4,8+0,1

3.9+0,2

4,6 £0,1

Ou3MKO-XUMHUYECKHUE TIoKa3aTenu. B Tabnuie 2 mpuBeaeHO CpaBHEHHE XMMHYECKOTO COCTaBa
HCXOJIHOM CHIBOPOTKHU U pa3zpaboTaHHOTO MpoaykTa (obpaszerr 2).
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Tabmuua 2 — CpaBHUTEIbHBII XUMUYECKHI COCTAB UCXOHOW CHIBOPOTKH U pa3pabOTaHHOTO
npoaykra (Ha 100 r npoaykTa)

Pazpaborannbrit
[Tokasarens Hcxonnast TBOpOKHAsI CBIBOPOTKA npoaykT (oOpasen

2)
MaccoBas 107 Oelika, I 0,9 £0,05 4,1 +0,10%*
MaccoBast 10715 JJAKTO3EI, T 4,4+0,10 2,2 +£0,08*
MaccoBast 10Jis1 UHYJIMHA, T 0 2,5+0,10
MaccoBas J10JI KaJIbIHs, MT 62=£3 105 £ 5%
Tutpyemasi KUCIOTHOCTD, °T 72+3 92 £ 2%
DddexTuBHas B3kocTh, Mlla-c 2,1+0,2 185 + 8*

HpI/IMe‘IaHI/ICZ - pasiiiyuAa CTATUCTUYCCKH 3HAYHUMBI 110 CPABHCHUIO C HCXOI[HOﬁ CBIBOpOTKOﬁ (p
< 0,05).

Kak cnenyer u3 maHHBIX TaOmMIb 2, yabTpadMIbTPALMOHHOE KOHIIEHTPUPOBAHUE MTO3BOIIUIIO
YBEJIMYUTh MAacCOBYIO J10JI10 Oenka B 4,5 pa3za M0 CpaBHEHUIO C UCXOAHOM chiBOpoTKOi. CozeprkaHue
JAKTO3bl CHHU3HWJIOCH IIOYTH BJABOE, YTO OOYCIIOBIEHO YyAaJ€HHWEM YacTH IiepMeara B IPOIecce
yapTpaduiabTpanuu. [IpogykT XxapakTepu3yercsi HIOHMKEHHBIM COIep)KaHUEM JIAKTO3bI, YTO BaXKHO JJIS
I ¢ runojiakrtazued. D¢ ¢eKkTuBHas BSI3KOCTh oOpasua 2 Oojiee yeM Ha JiBa MOpsKa MPEBHIIIAET
BSA3KOCTh MCXOJIHOM CBHIBOPOTKH, YTO CBS3aHO KaK C KOHIEHTPHUPOBAHMEM CYXHUX BEILIECTB, TaK M CO
CTaOMIIM3UPYIOUINM JCHCTBUEM HHYJNHA, 00Pa3yIOIETo TeIeBhIE CTPYKTYPHI.

Muxkpobuonoruueckue uccienoBanus. KiroueBbIM KpuTepueMm KadecTBa (YHKIMOHAIBHBIX
MIPOAYKTOB SIBIISIETCSI COXPAHHOCTh MPOOMOTHYECKON MUKPOQIIOPHI B Ipoliecce XpaHeHus. Ha pucynke
1 npencraBnena nuHamuka yucieHHocTH Bifidobacterium B ombITHBIX 0Opa3nax Mmpu XpaHEeHHH IMPH
temneparype 4 + 2°C B reuenue 14 cyTok.

AHaJu3 MONy4EeHHBIX JaHHBIX MOKa3bIBACT, YTO BBEJEHHE MHYJIMHA (0Opa3zer 2) obecriednBaeT
00J1ee BBICOKYIO COXpPaHHOCTh OM(H100aKTepuii Ha MPOTSHKEHUU BCEro cpoka xpaHeHus. Ha 14-e cytku
cogepxxanue Bifidobacterium B o6pasue 2 cocraBuino 1,1x10%8 KOE/r, uto Ha MOpsIOK MpeBbIIIAET
aHAJIOTUYHBIA MOKa3arenab B oOpasne 6e3 muymuHa (5,2x107 KOE/r) u Gonee uem B 10 pa3 BbIme
muHuMaabHOTO TpeboBanust TP TC 033/2013 (1x107 KOE/r). [Tony4yeHHbIe pe3ybTaThl COMIACYOTCS
C ITAaHHBIMHU O TIPEOMOTHYECKOM JCUCTBUHM MHYJIMHA, KOTOPBIN CIymaeT n30MpaTebHBIM CyOCTPaToM
s oudunodbakrepuit [2, c. 238]. CHmxkeHHe 4YHMCIeHHOCTH B obOpasue 1 (6e3 mHynuHa) Oonee
BBIPQKEHO, YTO OOBSACHSIETCS OTCYTCTBHEM  JOMOJHUTEIHHOTO WCTOYHUKA THTAHHUS IS
MPOOHOTHYECKUX KYJIBTYP.

HccnenoBanne NTWHAMHKH THTPYEMOW KHCIOTHOCTH B TpOIECCE XpaHEHHs ITOKa3ano, 4YTo
obpasery 2 xapakTtepu3oBajcs Oojiee MeIUICHHBIM HapacTaHHEM KHCIOTHOCTH MO CPaBHEHUIO C
oOpasnoMm 1: k 14-m cyTkam KHCIOTHOCTH 0Opasma 2 cocraBmia 98°T npotus 112°T B o6pasie 1. 1o
TaKXe CBUJIETEIbCTBYET O CTAOMIM3UPYIONIEM BIUSHUM UHYJIMHA HA MUKPOOHOJIOTHYECKHE IPOLIECCHI.
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3akja4eHue

Ha ocHoBanumM npoBeaEHHBIX UCCIEIOBAaHUNA MOYKHO C(OPMYITHPOBATH CIEAYIOIINE BHIBOIBIL:

1. MonodHas ChIBOpOTKa MOCJTE€ HEUTpanu3allu KUCIOTHOCTH U YIbTpadUIbTPALMOHHOTO
KOHIICHTPUPOBAHUS MOXET CIYXXHUTh ITOJHOIIEHHOW OCHOBOWM JUIsI TMPOU3BOJCTBA KHCIOMOJIOUHBIX
HanmuTkoB. [IpennoxkeHHplii pexxum ynbrpadunbrpanuun (MemOpana 20 k/la, pabouee naBnenue 0,2
Mna) 1no3BoJjsieT MoBbICUTH coaepkanue oenka ¢ 0,9% no 4,1% u cHU3UTH copepKaHKUE JTAKTO3bI 10
2,2%.

2. HUcnonw3oBanue cupomna TonuHamOypa B koiudectBe 10% OT Macchl CMECH OKa3bIBAET
KOMIUIEKCHOE TOJIOKHUTEIbHOE BIUSHUE: YIy4IlaeT OpraHOJENTHUYECKUE XapaKTePUCTUKU (BA3KOCTD,
BKYC), OBBIIIAET 3(h(HEeKTUBHYIO BI3KOCTD MpoaykTa 10 185 mlla-c u co3maér nmpedbuoTuyeckyro cpemy
JUTSI IPOOMOTHYECKOM MUKPO(IIOPHI.

3. loGaBreHre MHYIMHCOIEPKAIIETO KOMIIOHEHTa oOecreurnBaeT 60s1ee BHICOKYIO0 COXPaHHOCTD
ouduaobakTepuii B mpouecce xpanenus. Ha 14-e cytku conmeprkanme Bifidobacterium B o6pasie ¢
uHyauHOM coctaBuio 1,1x108 KOE/r, 4yro cooTrBercTByeT TpeOOBaHUSAM K (YHKIMOHAIHHBIM
MPOJyKTaM U B 2,1 pa3a mpeBbIlIaeT Mokas3arens oopasia 0e3 HHyJIHHA.

4. Pa3zpaboTaHHBIN MPOAYKT XapaKTEPU3yeTCsl MOHMKEHHBIM COCpXKaHUeM JIaKTO3HI (2,2 1/100
I') ¥ TOBBIIICHHBIM cojepkanrem Oenka (4,1 r/100 r) u kampmus (105 mr/100 1), 9To MO3BOJSAET
PEKOMEH/IOBaTh €ro Ui JUETHYECKOrO NHUTAHUS JIMI C HEMEePeHOCHMOCTBIO JIAKTO3Bl W IS
npoUIAKTUKY KaNbIUHAEPUIIMTHBIX COCTOSHUH.

5. TlpennoxeHHass TEXHOJIOTHs, HE TPEOyIOImIas CIOXKHOTO JOPOTOCTOSINEro 000pyIOBaHHS
(ameKTpoauan3 U JAp.), MOKET ObITh pealin30BaHa Ha MPEANPUSATHSIX MOJIOYHON MPOMBIILIEHHOCTH
CpeaHell MOIIHOCTH, YTO OTKPBIBAET IEPCIEKTHUBHI IS MacIITaOMPOBAaHUS W TPOMBIILICHHOTO
BHEJIPECHHUS.
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CAK J19YIPI OHEPIHJAEIT «AH CTWII»: KOPKEMJIK
HEI'T3IEPI MEH POMI3AIK MOHI

R B OH[OMGGfgpzd W fyu dz'

TemMi pbek XypreHoB aTbHAoafb Kaszak ¥1OTTbKk eHep

-k ypc MarumcTpaHTBbI,
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aTbHaKRa»akKk ¥NTTbK 6 HAePM aATKba aKe

vt 22" debyi tgganana Kasakcran aymarsinaa 6.3.0. VIII-III Faceipiapaa KaubInTackaH aH
CTHJIIHIH (PUI0CODUSIIBIK HETi31 — TAOMFATThl TOTEMU3M KOHE aHUMHU3M apKbUIbl TaHy. bysl ke3kapac
aziaM MeH >KaHyap/bl KapaMa-Kapchl KoMaK, oJapabl TybIC 9pi kueni Oaimanbicta KapacTeipaasl. Cax
NOYIpiHIH aH CTHIIIHIH KOPKeMIiK-PHIoCO(PUSIIBIK HET13IepiH KYHeml Typ/ie aliblll, OHbIH Ka3ipri Ka3ak
MYCiH ©HEpiHJIET] KOPIHICIH Tai1ay MaKCaThIHAA 3€PTTEY KYPTi31IIi.

¢ dzdzts Is OByndutfoii crathe Guaocodckoii OCHOBOM 3BEPUHOTO CTHIISA, CPOPMHUPOBABILIETOCS
Ha tepputopun Kazaxcrana B VIII-III Bekax 1o H.3., IBJIA€TCS TO3HAHUE NPUPOJBI YE€PE3 TOTEMU3M U
aHUMHU3M. DTa MHPOBO33pPEHUYECKAs TMO3MIMS HE MPOTHUBOMOCTABISIET YeJIOBeKa U >KMBOTHOE, a
paccMaTpuBaeT UX B POJCTBEHHOM M CBSIICHHOW CBSI3U. BBIJIO MPOBENEHO HCCIEIOBAHHE C IIEIBIO
CHUCTEMHOT'O PACKPBITUS XYA0KECTBEHHO-(UIOCOPCKUX OCHOB 3BEPHUHOIO CTUIISl CAKCKOHM SMOXU U
aHaJM3a ero MPOSBICHUI B COBPEMEHHOM Ka3aXCKOM CKYJIBIITYPHOM HUCKYCCTBE.

Abstract In this article, the philosophical foundation of the Animal Style that emerged in the
territory of Kazakhstan in the VIII-111 centuries BC is the understanding of nature through totemism and
animism. This worldview does not oppose humans and animals, but considers them in a kindred and
sacred connection. A study was conducted with the aim of systematically revealing the artistic and
philosophical foundations of the Animal Style of the Saka era and analyzing its manifestations in
contemporary Kazakh sculptural art.

vt 2" dzH ' Cafgihipi Anterini, Cak mogenueri, Ecik kopranbl, MU(OIOTHSIIBIK 00pa3aap,
AnTEIH agaM.

s dzt yJ o' J Cafpelzdsmida, 3BepuHbIA CTUJIb, CaKCKas KyJbTypa, MICCBIKCKHIA KypraH,
MUoIOorHuecKue 00pa3pl, 30JI0TOH YEIOBEK.

Keywords: Saka period, animal style, Saka culture, Issyk kurgan, mythological images, Golden
Man.

Cak pmoyipi (6.3.6. VIII-III raceipmap) — Kazakctan TapuXbIHIAFbl KOIMENl OPKEHUETTIH
KaJIBITITACKIN, OPKEHJIETeH Ke3eHl. bysr ke3ne cak Taiinamapel — Anrtaiigan Apanra aeitinri, OHTYCTIK
Kazakcran meH lne AnarayslH Koca anFaHarbl KeH Oaiftak aiiMakTel MekeHaeai. CakTapJIblH MOJCHU
mypacel Ecik, becmarsip, bepen, HIumikTi cuaKTBl oWrim «matmia» obanapblHaH TaObuiraH. byn
ECKEepTKILITEep 3epTTeyIliepAl ©3iHiH MaTepuanjblK OallbIFbIMEH FaHa €MeC, COHBIMEH KaTap
CaKTapIbIH KOPKEMJIIK OiIay KYHECIHIH TEPEHAITIMEH TaMCaH IbIPaJIbI.

E>xenri koneHep mebepiepi skaHyapiap OcifHeci apKblIbl epeKIle dJeM/Ii KaJbITacThIpAbl. by
aneM/e )kaHyapJiap jkail COHJIK 3JIEMEHT eMeC, TEPEH TyHUETaHbIMABIK OMIIap bl )KETKI3ETIH paMi3iepre
aifHanpl. CaKTap/blH «aH CTHII» JIET aTajaThlH eHepl KO3FaJIbIC IIeH XKirepre ToNbl. 3epTTeyIIIepaiH
MiKipiHIIe, cak-CKu( eHepiHaeri apoip TybIHIBIHBIH OOWbIHAH KMMbBUI MEH CEpIIiH ailKbIH OalKaiajbl.
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By Ko3ranbic >kOpra aTTBIH IIAOBICHIHA, €PKIH Jana JKeJdiHe YKcaipl. Exenri TapuxiibuiapIbiH
€HOCKTEpiHEH Tepl OChI CaK OHEP1 TYHFBIII KOIICH IIJIEPAiH OOJIMBICHIH TEPEHIPEK alrya.
AH cTuti — Oy )KaHyapiiap MEH KYCTap/IbIH OCHHECIH oHep I KOJIJaHY IbIH ePEKIIe TICLT, OHBIH
aIIFaIKbl KE3eHICPIH/Ie KaHyapIapablH PEaarCTiK, HAKThI OciiHenepi opbi anrad [1, 6 18-19].
CakrapaplH aH CTWIIHIH KOPKEMIIK epeKUIeTiKTepiHe >KOFapbl JOpEXKeIeri bIKIIaMIBIK,
BIPFAKTBIH YHJICCIMJIUIIT KoHE IICIIeH MOHEPIIUTIK kaTaapl. Taina mebepiiepiHin cyHikTi OeliHenepi
KatapbIHJa OyFel, 6apbIC, TayTeKe, JKbUIKbI, OYPKIT, TpudOH aa Oap.

P
=T wee—
<2 S

Anmartsl o0nbIchiHaH TaObutraH JKanayisl ka3biHackl. KP OpTanslk MemMileKkeTTiK
Mypaxaiibinga cakrayisl. b.3.6. V-III raceipnap.

Ounap xaHyapiap/abl JOMalaKTalraH, asFbIH OYTil xKaTKaH, CEKipil HeMece Kypecill TYpFaH CoTTe
OcitHeneini. byn xommnosunusiap TaOWFaTThIH JKaik kemripmeci emec. Omap — amam MeH TaOufaT
OipTyTac IereH TYCIHIKTIH HeTi3iHJe, y3aK KOpPKEMIIK TOJFaylapblH HOTHIKECIHIE KaJbIITACKaH
Kypaeni ¢uiocopusiblK Ke3kapac. «300MOP(THIK CTHIbIE OPTYPJl MIHM HaHBIMIApFa KaTbICTHI
3JIEMEHTTEp KopiHic Tabaabl. MyH1aii HaHBIMIAP/IBIH asichl 0Te KeH. Onapra: KyHre, aifFa, )KYJIIbI3Aapra
TabbiHy; Kekke, XKepre, Cyra cublHy; aTa-6a0aHbl ap/iakTay; )KaHyapiapabl Hip TYTY; CUKBIPIIBUIBIK,
aHUMU3M, TOTEMHU3M, (peTUIn3M, MmaMaHu3M karajabl. byn snemeHTTepAiH OapibiFbl 300MOP(THIK
CTHUIIBJIC OPTYPIIi Jopexeie KopceTiayi MyMKin» [2, 6 12].

AH CTHIIIHIH Kaii/1aH naiia 00JFaHbl Typasibl MOCEJIE FEUIBIMU 9/1E0METTE Y3aK YaKbIT OONBI Ay bl
6onbin kengi. Cak MojeHMeTiHIH ipi 3eprreymiiepiHiH Oipi K. A. AKbIIIEBTBIH €HOEKTEepiHiH
apkacblHAa OyriHae OyJ1 KyObUIBICTBIH KAJIbINITACy K€3EHIEPIH )KETKUTIKTI A9peKe 1€ KaJIlIbIHA KENTIpyre
6omazpl. FambiM «KeTicynbIK aH CTHIII MEKTeOiHIH» OipHelle Jamy CaThIChIH aXbIPaThIM, OJIAP/bl CAK
tainmanapeiablH bateic Azust, OxTycTik CiOip xoHe KpiTali MoeHHETTEpIMEH KaphbIM-KaThIHACKIHBIH
TapuXbIMEH OalIaHbICTHIPABI. FaabIMHBIH MiKipiHIIE aH CTUIIHIH IIBIFYy TAPUXBIH Oip FaHa aiiMakKieH
HEMece XaJIbIKIIeH OallaHbICTBIPY FbUIbIMFA Kaiibel keneai. Cebebi, epre ndyipae Kasiprizen
MEMJIEKETTEepAIH IIeKapagapbl O0oJMaraHAbIKTaH, MaHbI3IbUIBIFBl KOFaphl Ke3-KEJIreH allbliyjap Te3
apaja py-Taiinanap apachlHJa Tapar OTHIP/bI.

Ecik aH ctuii eHepi — Oy eki Kypamjac OeNiKTeH (e31HIIK JKOHe ChIPTTAH €HI'eH) KypallFaH
CUHKpeTTIK eHep. KeiliH onap eTe THIFbI3 apanachln, Oipirin KeTkeH. by 3arTapiplH imIiHIE Mapchl
OHEPIHIH 9cepiMEH KeNTeH apbICTaH, rpu(OH, KaHATTHl aHAap MEH >KaHyapJap, eMip araibl (KacueTTi
aramr) OelHenepiH artanm eTyre Oomanpl. Cakrap coil aiiMakTaH >kaHyapiap O€WHECIHIH JeHe
OOJIIICKTEePIH CaTyIbIH TEXHUKAIBIK-CTHIIBIIK TOCIIIEPI MEH MOHEPIH Jie KaObuinaraH [3, 6 43].

Kazipri apxeonorusuiblk jgepektep OoOWbIHINA, aH CTUIIHIH €H epre yiaruvepi 0.3.6. [
MBIHXBULIBIKTBIH OacbiHa skaTajnbl. CasH-Antail eHipingeri TyHHyr-1 oOachbIHBIH kKaHa 3epTTeyiepi
KOPCETKEH/IeH, aJFallIKbl Ke3/Ie aH CTHJII TeK aT aObIKTapbIH/Ia Ke3/IeCill, OHJIa MEeKTeYI XKaHyapiap
TOOBI — KOMW/EIIKi, MBICBIK TEKTEC >KbIPTKBIIITAP, KBIPTKBIII KYCTap ’KoHE >KblUIaH OeiiHeneHreH. Ochl
aTairaH OeifHenepaeH OesieK aHBI3Fa allHANIFaH >KapaThUIbICTap KEWiH maitga OosiraH. By skaHambIK
CTUJIBAIH OipTiHAENn — KapamaiibiM ¢opmanapiaH Kypneni apaiac OeiiHenepre Kapail JaMbIFaHbIH
nanennenai. Ocel TYpFBIIAH KaparaHja, aH CTUJIIHIH JaMybl — IIBIFapMAaIIbUIBIK MPOLECTIH Kyp/leleHe
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TYCKEHIHIH aifarbl. AJIFalIKpl Ke3€HJerl KapamailbIM, HaKTbl Oip jkaHyapiap TOOBIH OeliHeney
Oipriaaen «3o0oMop(dThl e3repic» TociumiHe yiackad. ArHum, TyHHyr-1 oOackiHaH TaObUTFaH epTe
yiIriiepiie aHpI3fa ailHaJIFaH >KapaThUIBICTApbIH Ke3[ecreyl — CTHIBAIH OacTamnKplga HAaKThI
OcitHenepaeH OacTay alibll, KeiH Oip skaHyapblH JIeHe OeJiriHe eKiHI KaHyapblH OCHHECIH €HT13y
CHSIKTBI KYpZENi KOMIIO3UIIMSUIBIK TACUIIepAl MeHrepreHin kepcereni. Ocbuiaiiima, KapamnaibiM
dbopmastapaan apanac OeiHenepre oTy — JI9J OChbl 300MOP(THI TYpPJEHY TOCUIIHIH KaJIBINTACybl MEH
KETUTyiHIH Tikener Hotmxkeci. [lIprapMambLUIbIK IpoIiece — OYJI TEK CypeT Calybl YUpeHy FaHa eMec,
COHBIMEH KaTap apHaibl KOMIO3WIMSIBIK Tocuiaepai MeHrepy. OcbhiHmall Tociaaepain Oipi —
«300MOp(THI ©3TEpicH HEMece 300MOPQTHI TYpICHY JeM aTanaabl. by Tocinain MoH1 — Oip xKaHyapIbIH
JeHeCiHIH Oeririne ekiHmm Oip aHyapbslH OeliHeciH eHrizy. MyHa coi aeHe OeiriHiH milrHi MeH
CBIPTKBI ©HI €CKEpPIIIiIl, COFaH ColKkecTeHaipiin oelinenenesni [4, 6 107].

AH CTWIIHIH JYHUETAHBIMABIK HETi31H YHIIMPAHABIK IIBIKKAH  JIHU-MH(POJIOTHSIIBIK
TYCIHIKTEpIiH Kypaem xyiheci kypaabl. K. A. AxpimieBToiH «CakrapablH eHepi MeH MHU]OIOTHAICHD)
(1984) arTel eHOeriHAe KOPCETUITeHACH, aH CTWIIHIH KOpPKeMIIK OeiHelepl FapbIll Typaibl
TYCIHIKTEPMEH, aTa-0a0aHbl apJaKkTayMeH, €peceKTepre OTy paciMIepiMeH >KOHE >KaybIHTepIIiK
UJICOJIOTUSIMEH THIFBI3 OaiimaHbICThL. JKaHyapiap oneMaep apachinaa 6alIaHBICTRIPYIIBI PO ATKAPHII,
KOK, JKep KOHE )KepacThl KYIITEPiH OeifHeIereH.

Kazakcran aymarbpIHIIaFbl CaK aH CTHUJIIH 3€pTTEYAiH Y3aK KbUIIBIK A3cTypl Oap. byn moctyp XX
FACBIPBIH EKIHIII )KapTHICHIH/IAFbI XKaHAJIBIKTapIaH 0actanaasl. OChl calaHbIH 1aMybIHA Ka3aKCTaH IbIK
FAIIBIMJIap — apXEOJIorTap, OHEPTAHYLIbLIAP, MOJICHUET TAPUXIIBUIAPHI 30P YJIeC KOCTHI.

K. A. AxpreB  (1924-2003) — Kasakcrangarsl cak MOJCHHETIH JKYHeal Typhae 3epaeneyni
6acraymbl raneiM. OHbIH «Ecik xopranbl. CakrtapasiH eHepi» (1978) xone «CaxTapasiH eHepl MeH
muosorusice» (1984) mereH Heri3ri eHOCKTEPl aH CTHIIIH CEMHUOTHKAIBIK KYHE PETiHE Talaay IbIH
FBUIBIMU HET13[IEPiH Kanabl. AKBIIIEB « ANITBIH aJlaM» KeIlIeH1H TYHFBIII PET *KaH-KaKThl 3ePTTEIl, OHbIH
KHiMiHgeri opOip OemmiekTi O6ipTyTac MUQOJIOTHIIBIK OaraapiaaMaHbiH Oesiri memn Tycinmipai. Famsim
«CakrapaplH OeifHeney eHepiHAeTi ,,aH"* CTUIiHIH WBIFy Ter» (1992) neren eHOerinme Oy CTHIBIIH
€ypasusIIbIK KOLINEHAUIEPIIH MoIeH! OaiiaHbICTapbl apKbUIbI Kanail AamMblFaHblH KepceTTi. «b.3.6. 1
MBIHXBULIIBIKTa bateic Eyponanan Keiraiira geiiinri yiaH-O0aiTak namaipl aiiMakTa FbUIBIMIA «aH
CTUJI» JIeTI aTajaThIH epeKile eHep KeH eTek anjbl. byn eHep skanyapnap OeifHenepiHiH, 6enrimi 6ip
JOCTYpJl KaJbIlTa CaJIbIHFAH >KaHyapiiap CYpeTTEpiHIH XoHE ©31HEe TOH KOPKEMIIK TOCUIIEpAiH
KOMeriMeH jkacanraH. by enepaiH KanbinTacybsiHa JKeTicy cak Talilanapbl alTapibIKTal yliec KOCTHI.
Ecik kopranbsiHaH TaOBUTFaH TOPT MBIHHAH acTaM OYMBIMHBIH imIiHAET1 165 anThiH 3aT «aH CTHIIIHIE»
*xacamrany [5, 6 74].

O. X. Maprynan (1904-1985) — KazakcTaHHBIH €XKeJri MOJCHUETIH 3epTTEYTre 30p YiIeC KOCKaH
KOPHEKTI FajbIM, apxeoJor, Tapuxmsl. OHbIH «Exenri MofieHueT xoHe eHep» (1979) enberi MeH Ka3ak
XaJIKbIHBIH apX€O0JIOTUSACHIHA, ITHOrpaUsaAChIHA apHAJIFaH KONTOM/BIK 3epTTEYJIepl aH CTUJIIHIH LIBIFY
TeriH TyCiHyre Heri3 0oiabl. MapfysiaH cak JoyipiHEH OpTarachIpibIK jKOHE Ka3ipri Ka3ak eHepiHe
JENIHT1 KOPKEMIIK OCTYpIepaiH caOaKTaCTBHIFBIH ajiFall peT aTam KepceTTi. FalbIMHBIH miKipiHiie
«Cxud moyipiHaeri «cak MoICHU KaybIMJIACTBIFbI» MOJICHU aliMaFbIHBIH HEri3ri e3eri — Kazakctan MeH
Antait taitmanapel. Omapasid Tapuxu xoiagapsl 0.3.3. VII-VI raceiprapnan OypbiH TOFBICHII, Oip-
OipimMeH yIiTackaH. AJl, oJap/blH MOJICHUETI OPTaK aHAPOHOBTHIK JACTYpre Herizaeares» [6, 6 401].

3. b. CamaieB — apxeosnor, Tapux FbUIBIMIAPbIHBIH JOKTOPHI, podeccop, KP FeuibiMbIHA eHOeT1
cinren Kaiiparkep. On Ieirpic KazakcTannarsl Oipereit TabbicTapra apHanran «bepem» (2011) neren
eHOeKTiH aBTOpbl. bepenye xypriziiareH ka30a xyMbpicTapbl CKU(]-ci0ip aH CTHIIIHIH KEPEMET YITiIepiH
olieMre TaHBITTHI. bys 3epTTeynep/iH apkacbiHaa cak OelHeIepiHiH MaFbIHACHIH, €KENT1 YCTanapabiH
meOepIIiTiH J)KOHE COJI IQYIpAeTi MOJIeHU OallaHbICTap bl TEPEHIPEK TYCIHYTe MYMKIHIIK Tyabl. «bepen
eckeptkimn Lereic Kazakcran o6nbicel KaTonkaparaii aynansinaa, Peceiiniy Taynsr Anraiinarsl YKeK
KbIpaThl, MouFronusHbIH basa Onruii atimare! sxoHe KprtaitapiH [LsiHXaH e1keciHiH 0aThICHI TYHICKEH
KepiHe KaKbIH opHasackan» [7, 6 14].
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ByrpiHbIH Oac OeifHeC] caJIbIHFaH €Kl OJIIEM/Ii )KarChlpMa.
bepen KkopbiMBbI

Ocnl maceneni 3epaeneyne ['. T. XKymabaeBanbiH («Cak aH CTUJI: TUTIONOTHUS Macenenepi», 2012),
K. M. BaiinakoBTsiH («Esxenri Kazakcran apxeonorusicen», 2006) eHOSKTEepi MaHbI3ABI POJT aTKapaIbl.
Conpaii-ak «Kazakctan apXeoaorusichl» KypHaJIbIH/IA KapUsUIAHBII KYPreH YKbIMIBIK 3epTTeyIiep /e
eJICYJTi OPBIH aaIbl.

AH CTUITI KUMBLIFa TOJIBI ©HEp 0arbIT. MBIChp MeH MecomnoTamusi eHepiHie kanyapiap kebinece
TBIHBIII, KO3FAJIMANTBIH KYHIe OCiHEeIeH e, cak medepiepi KepiciHIe — )KaHyapIblH eH Kirepii, IIpak,
KUMBUIIaFaH COTIH CypEeTTEreH.

Byt KUMBLT Tek 9/1eM1 KOpiHY YIIIiH eMec, OHbIH TepeH MaH1 6ap. Kermeni XxanbIKTap yIiH KUMbLI-
KO3FaJiblc — eMipJii OeiiHenelai. Mplcanbl, MIBIPMAaBI KaTKaH OapbIC yaKbITTHIH IIEKCi3 aifHaTybIH,
KYHUPIK OYFBI KbIJI ME3TULACPIHIH T€3 aybICYbIH, OMIKTE caMFaraH OYpKIT aciaH djaeMiMeH OalIaHbICThI
oinmipeni. CoHbIMEH KaTap, CypeTTeri ykcac OemIIeKTepliH — KalblpbulFaH TabaHIap/IbIH,
KETKEJIEP/AiH, TYAKTapIblH KaWTalaHybl apKbUIbl TMaiia OOJAaThIH IUIACTUKAJBIK BIpFaK OeliHere
MY3BIKaJIBIK Oy€H iCTETTi acep Oepim, CypeTTi 0/1aH CallblH allKbIHal Tyceal.

Cak aH ctuiai MHGOJIOTHSUIBIK 00pa3aapablH KaTaH JKyiHeciHe Heri3ielreH. OpoOip oOpa3abiH
©31HIIK TypakThl MarbiHachkl Oap. Kazakcran PecmyOmnukacel ¥ATTHIK MypakalbIHBIH OacTamMachIMEH
xapblK kepreH «Cak anteiably (2017) eHOeriHme KepceTUIreHIeH, aH CTHJIl — 3aTTap oJeMiH TeK
Oenrineyre MaKelpaThlH KaHaiaa Oip kepkeM OeliHenep/IiH kaii FaHa JKUBIHTBIFBI eMec. byt — skammsl
OapiBIK eypora YIIH OpTaK FajJaMJIbIK JYHHETAHBIM MMIIEPATUBTEPIH OapbIHINA NI JKOHE KeIeMl
KOpCeTy MaKcaThIMEH KYPbUIFaH alfiKbIH Kyiie [8, 6 17].

Keutkpl cak MudosoruscbiHaa opTaiblK OeiiHe Oosbin Tadbutabl. JKBUIKBI — MIapyallbUIbIK
MaHbI3bI Oap xKaHyap FaHa eMec, 0JI ajlaMiap MeH Ky1ailiap aneMiH OailnaHbICThIpyIbl. CakTap sxepiey
pOCIMiHZIE JKBUIKBI KaybIHTEpHl apyakTtap onemide cyiremennereH. byn omer bepen, Ecik, [HimikTi
obaJslapbIH/IaFbl KONITEreH XKbUIKbl MEH aJlaMHBIH KaTap *epieHyiMeH fganenneHeni. 3. b. CamameBToiH
MIKIpiHIIE, CaK O©HEPIH/IE KBUIKBI — «KOJ OeiHeci», KO3FaJIBIC TeH ©3repiCTIH CUMBOJBI. byiibiMaapaa
KBUIKBI KOO1HE IIAayBIIN KeJie jKaTKaH KyHiHje OeliHeneHeni. ApKachlH 1OHECTEHIMN, asgKTapblH KiHIIIKEe
eTinm KepceTeni. by — eTe buimaM KO3FaJIBICTBI Ounipeai. MyHaal KbIIAamMablK aJIaMHBIH YKaHbI
OJITEHHEH KEHIH J1e¢ MOHI1 OJ JKYypyl YUIIH KepeKk JereH CeHiM Oap. <KbUIKbI FachIpiap OOMbI
aZlaM3aTThiH 0acTbl eHEp HbICAHBIHBIH Oipi OosbIn Kenedi. EH anFalikel YHTIp CypeTTepiHeH Kasipri
3aMaHfbl ©HEp TYBIHJbLIApbIHA JIEHIH KBUIKbUIAD OpTYpJl Kepkem OeliHenepne OeiiHeneHreH, Oy
OJIapJBIH aJlaM3aT TaPUXbl MEH MOJICHUETIHACT1 MOHTJTIK MaHBI3BIH KopceTel. JKbUIKpIIap MEeH OHEpAiH
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KAapbIM-KATBIHACHI YaKBIT ©T€ KeJe JaMblll, aTTap KYIITiH, CYIYJBIK MEH CHIMOATTHIH CUMBOJIBI OOJIBIIT
Kaia 6epai» [9, 6 299].

MBICBIK TYKBIMJIAC SKBIPTKBIMITAPBIH OCHHEC] eypasusulblK Jajia TallalapblHBIH ©HEpiHJe
MaHbBI3JBI POJI aTKapraH. ApBICTaH, KOJOapbic, KaObUIaH, OapbiC )KOHE OCBHI TEKTEC >KaHyapiiap COJl
Toyip/ie KenTereH OyibIMIap IbiH, 9cipece TOPEBTHKAIBIK OYHBIMIap IbIH OCTiH Oe3eHaipreH. by skaiT
KBIPTKBII OCHHeNepiH Oenriai Oip uuessapabl KETKi3yAeri MaHBI3[IbI OpHBIH Kepcereni. bapbic
COHJAN-aK >KaybIHTEpIIiK AJIMTaHbIH aH OelHeciHaeri kepiHici. Ecik KopranbHIarbl Oapbic OeifHeni
QJITBIH JKarChIpMaiap JKepJeHI'eH aJlaMHbBIH OUiK MOpTeOeciH KepceTei. «AJITBIH alaMHBIH» KUIMI JIe
Oapbic OeitHenepiMeH Oe3eHipiiareH — OyJ1 JKBIPTKBIILITHIH KYIIiHE Ue JKaybIHTep-OmieyiHiy Oeifneci.

Bapric 6eitHec] kaybIHTePIIiK KYIITI, KACapIbIKThI, OMITIKTI )KOHE )KEePacThl QJIEMiH OUIIipesi.

Byrp1. HimixTi Kopsimbel (0.3.1 VII-VI £F.)

eipmanein Oie3iKKe aifHaIFaH >KBIPTKBII OelHeci — cak ©HEepiH/Ie Wi Ke3/IeCETiH MOTHB.
Kapabay 2 kopsiMbiHa TaObUTFaH canmarbl 340 rpamm (Ne8 cypeT) OonaThIH peKIle anThiH Oie3iK Kap
OappicTapblHBIH OeiiHenepiMeH Oe3eHaipuired. byn alimakra >KyprizuireH Kaz0a >KyMbICTapbl
OapbIchiHAA TaObUTFaH OyilbIMaapaa «...OYpKITTTIH TEKEH1 KyJMallall >KaTKaH Ke3eHIHEH, Tyierep
IalKacklHaH KOpIHIC, XKYTIpreH KacKblp OeliHecl, fana OypKITIHIH MYCiHI HEMece KyMaiibiH 6acTapsl
CHSIKTBI CypeTTep Jie KeH Taparan» [10, 6 15].

By¥bl cakrapbiH aH OelfHeNepiHiH apachlHia epeKIlle OpbIH anajbl. ByFbl — KyHHIH CUMBOJIBI, OJI
KOJI, JKaHapy >KOHE MOJIIIBUIBIK YFbIMJApbIMEeH OainaHbicTbl Cak eHepiHae OyFbl «yuIbII m1ady»
KaJIMIbIH/a OCHEIeHEe 11: MOMBIHBI CO3BIHKBI, 0ACHl ajiFa KaparaH, asKTapbl OyriuireH, Myiizaepl Tapam-
Tapam.

AnteiH Mapannap (6.3.1 IV r.) Koc 6yrbl. HlimikTi (6.3.0 VII-VI #F.)
Ecik KOpbIMBI.
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CakrapabIH OyFbUIap/Ibl «acliaH jKaHyapbD» JIen aTaraH. AcbUl OyFbl OeifHeci — KYHapIIbUIBIK I1eH
KYH KYJIaWbIHBIH HBIIIAHBI. BYFBIHBIH MYMHi31 KU1 BIKIIAMIAJIBIN, JKEKE OI0-OpHEKKE aifHamaabl. by
JYHUE aFalllbIHbIH OyTaKTapblH HEMEce KYH coyJenepin Oinaipeni. bepen kopranbiHan TaObuUIFaH arain
MyciH Oy¥bl (YCTiHE alThIH JKAJAaThUIFaH) ©TE >KOFaphl MIEOEPIIKIEH >KacajaraH: MyHizaep rpudoH
OacrapeiHa aiiHanFaH. byn kueni Geifnenepain Oip-OipiMeH YJIaCKaHBIH KepceTelli. «AHHBIH CypeTiH
CalFaHJia CypeTii medepiep opOip KaHyapJblH OHBI ©3TeJIepJeH epeKIIeNen TypaThliH Oenrin Oip
CHUIaThIH 0aca CypeTTeiTiH: OYFbIHBIH — MYHi31, )KBIPTKBIIITAPIBIH — THIPHAFBI MEH TiCTEpi, KYCTHIH —
TYMCBIFbI MEH KaHaThl )KoHeE T.0. COH/lali-aK, opOip aH/bl ©31HE TOH KaJbll KYHiHIe coMIaraH. ANTAIBbIK,
MBICBIK TYKBIMJAC KBIPTKBILLITAP 9/1€TTE IIUPAThLIbII, 180° aifHasbIN XKaTKaH KylHae, OyFbliap — «YILbII
mady» ycTiHe (askTapbl OYTUINeH KoHEe 0achl ajiFa CO3bUIFaH ), «TYSFBIHBIH YIIIBIMEH TYPFaH» KaJbIITa,
KYCTap — KaHATbIH JKaifFaH KyWJe >koHe Tarbl Oackamail cyperrereH. JKaHyapiapIblH JKEKeJereH
OeumikTepi 1e: 0achl, KO3i, MYHi3i, THIPHAFBI, TYSFBI JKOHE T.0. Ociineney ae xwui kesmecemi» [11, 6 26].

Kyc (0ypkit, kbipaH, TpudoH) OeifHeci aciiad oJIeMiH, OMITIKTI, KOPITKEITIKTI )KoHEe KyaaiaapMeH
OaitmanpicThl OetiHeneiai. Cak MUQOJIOTHACHIHIA KYC — YIII QJIEMHIH (KOK, JKep, )KepacThbl) apachIHIaFbl
nennai. ['pudon (OYpKiT eH appIcTaHHBIH HeMece OYPKIT IieH OapbICTBIH KOCIIAChl) — CaK aH CTHJIIHJET1
eH TapThIMIbl OeitHenepain Oipi. On OWIIKTIH JKOFapFbl JOPEXKECIH, OMIPJIH YII calacklH Oackapy
unescein Ounmipeni. C. 5. lebpoBanbiH «I1a3bIpbIKk MomEHHETI MEH Ka3ipri 3aMaHaarbl TPUQOH
OeifHeci» aTThl MaKaJachlHa OYPKIT OacThl )kaHyap/IbIH aH CTUIIIH/ET] ©31H/1IK OpHbIHA TOKTANbII, OHBI
[Ta3bIpbIK MOIEHHMETIHIH OHEpIHAET1 «EH KeH TapaiFaH OcifHe» peTiHAe aHbIKTainel. BypkiTOacTs
rpudosaapabIH OYKiT KelOeTi onapAblH KyaTThl 9pi KYIITI ekeHiH kepceteni. OnapiablH YJIKeH KYC
0achIHJa alIBUTFAaH KaWKbl TYMCBIFBI, TIK TYpPFaH aiigapbl, MOWHBIHIA TiCTI ©HKecl Oap. YJIKEeH YIIKip
KYJIaFbl CAaKTaHBII TIKKE KoTepuIreH. [ prudOHHbBIH anbIHFbI €Ki asFbl — KYCTBIH asFbl, apTKbI €Ki asFbl —
apbIcTaHHBIH asFbl. Ol apbICTaH CHSKTHI OTHIPAJbl. ¥3bIH KYHPBIFbI HipUIiNl MIMBIpIIBIKTaNFaH [12, 6
165].

AH cTwiiHiH QrIocoUsIBIK HETi3l — TaburaTKka TaOBIHY MEH TOTEMH3MIC HETi3ZCNTeH JIHU
TyciHikrep. ©. X. MapryJlaHHbIH alTybIHIIIA, €XKENrl KeUINeHaIep afaM MEH j>KaHyapasl O0ip-OipiHe
Kapchl KoWMaraH. Ajam TaOuraTTaH OeJiek eMmec, KepiciHIe OHBIH Oip Oedmiri canamrad. Omap
’KaHyapJIapMeH TYBICTBIK He KHell KapbIM-KaTblHacTa 00Jia anajibl el eCenTereH.

Toremusm aH CTWiIiHAEC jXaHama Typae kepiHic TankaH. Cak OipiecTiriHaeri opTypal
TalimanapJplH €3 KaMKOpIIbI kaHyapiapbl OosiraH. Keitbip cakrap OyfbIHBI, Oackamapbl OapbICThI,
YUIHIIUIepl TayTekeH1 6ackiM OeliHenereH. JlereHMeH mariia odaapeiaaa Oy 6eiHenepaiH OapIbIFbl
Oipre ke3zmeceni. byn >koraprel MoJieHMETTe TallajaH >Korapbl OipTyTac poMi3iK XKYHEHIH maiia
OOJIFaHbIH KOPCETE/I.

ATta-6a0ara cUbIHY XoHE jKaHyapJap/bl TOTEM peTiHJIe Kaaipiey 0ip-OipiMeH ThIFbl3 OalIaHbICThI
Oonran. XKaHyap eareH aJaMHbIH JKaHbBIH OJIIJIEp dJIEMIHE OTKI3YII PeTiHAe Kbi3MeT eTKeH. COHBIKTaH
KepJey 3aTTapbIHa )kaHyap OeitHenepi kem kezaeceni. Cak eHepiHe KOMAaHbUIFaH OeifHeney 9iCiHIH
KYpBUIBIMBI MEH TaOUFATKa JIET€H epeKIle Ko3Kapac aHblK OalKaiaabl. bysl CTHUIIBIIH epeKIIeNniri — TeK
CBIPTKbI OeifHeneyJileH FaHa eMecC, COJl apKbUIbl eMipre, JyHHETaHbIMFa JIET€H TepeH TYCIHIK IeH
Ke3Kapac kepinic Tadbaasl. B.B. I'onbmcren sxone MLIL. I'psi3HOB cakTap/biH OeliHeney MoHEpiH MU(TIK
aH MeH JKaHyapJap/blH CUMBOJIIBIK Ma3MYHBIH OUIIPETIH TOTEM peTiHAe TYCIHAIpYyTre ThIphICTHI [13, 6
66].

I'. bunsnoBa meH A. AiitOaeBa «TOTEeMIEP/IiH KAIbINTACYbl TEK pyFa KaTbICThI OOJIFaH JKOK, oJap
KelIIesi KOFaMHBIH TyHUE€TaHbIMBIHAAFbI TEPEH 03repiCTEP IIH HOTHXKECT OOABD AET TYKBbIPhIMIAIIbI.
Bbyn KyObuibic TaOUFATHEH THIFBI3 OANIaHBICTBI OMIP CYPreH KOFAaMHBIH 1IIKI PyXaHU >KaFJaibIHBIH
ocepideH TyraH. Cak eHepi MeH OJIapAblH TYHHUETAaHBIMBIHIAFBl TOTEMJIIK OCHHENep OChl MOJICHUETKE
TOH TaOWFaT MeH KOFaM apachlH/IaFbl THIFBI3 OailaHbIcTh Kopcereni [14, 6 18].

Epre Temip moyipiHe THecuml aH CTUJIHAET! OWJIIKTIH «300JOTHSUIBIK TEHEy1» JEereH Macese
epekuie Hazap ayaapTansl. Cak Owieymrici OOMbIHIA aJaM MEH aH KacueTTepi OipiKKeH TipLIUTK ueci
peTiHae TYCIHUINeH. «AJNITBIH alaMHBIH» QJITBIH LIaaHblHAa Oaphic, KBUIKBI, TayTeke, Kyc OeliHenepi
TiruireH. by oHbIH JeHECIH Kuei )xaHyapiiap MEKEeHereH FapbllliKa alfHanIpIprad. by kuim xail kuim
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emec, OmieyIIiHi 3yJbIM KYIITEpACH KOPFAWTBIH >KOHE OHBI ajaM api aH OosiraH aTa-OabackiMeH
TEHECTIPETIH PACIMIIIK «aH CayBITh) OOJIFaH.

AH CTUJIHIH ceMHOTHKANBIK TaburaTel Ka3akcranHan TaObuFaH cak 1oyipiHiH Ecik KOpbIMbIHAH
alkpIH KepiHeni. Ecik KopFaHbIHAH TaObUTFaH «AJITBIH ajaM» CakK aH CTHIIIHIH €H YKOFaphl JKETICTIr
xoHe XX FachIpJarbl aca MaHBI3/Ibl APXEOJIOTHSIIBIK XKaHAJIBIKTApAbIH Oipi. XKaybHrepaiH (Kemmitik
O0omkam OOWMBIHINIA, CaK XaH3aJachl) KHIMI aH CTHJIHJIETI OcitHenepi Oap 4 MBIHHaH acTaM aJIThIH
KATChIPMaMEH olleKelneHreH. MyHIa aH CTWIHIH OapibIK Jepiik OacTel OeliHenepi Ke3mecei:
OapeicTap, KbUIKbLIAP, TayTeKelep, OyFbiIap, rpudoHaap, Kycrap. «AH OeifHeni epHEKTEp MEH KyHIen
KAHBIIT TYPFaH AITHIH Op JKaKTaH CHKBIPJIBI KOPFAHBIC KbI3METIH aTKapran» [15, 6 18]. MbIkrarsl
OapbIcTap — KayBIHTEPIIIK KYIII IIEH KOPFaHbIC, OCIET1 )KBUIKbIIAP — KOJ MEH JKaH canapbIHbIH Oenrici,
0ac Kuimzeri Kycrap — KOKIIeH JKoHe KyaiiaapMeH OaiiyiaHbIC.

Cak aH cThJIl MEH KeHiHT1 TYPKi, COJIaH COH Ka3aK OHEP JOCTYPIIEPiHiH apachiHIaFbl Ca0aKTaCThIK
MoceJieci y3aK yakbIT 00iibl naynsl 6omabl. bipak ©. X. Maprynan, b. H. Hypmyxamenos sxoHe Ka3ipri
FaJIBIMJIAPIBIH 3€PTTEYJIEPiHIH apKackiHaa OYTiHae Oyl cabaKTacTHIKTHIH OCHHENIK KOHE Ma3MYH/IBIK
Heri3zepi 6ap exeHiH aiTyFa 00abl.

bBeitHenmik cabakTacThIK ©PHEKTEPJICH aHBIK OaiiKanaapl. My#i3 Topi3/i uipiMaep, MIHBIPIIBIKTAP,
aH OelfHenepl cak aH CTWJIIHEH TYpPKI ©HepiHe (KWITac »KarcelpMmaliapbl, Oenbey oriekeiiepi, Tac
mycinzaep) yiackad. b. H. Hypmyxan6eToB Ka3aKThIH XalbIKTBIK OI0-OpHETTHIH KONTereH KaFruaaTTaphbl
(pIpFaKThl KaiiTanmay, cyIOalbUIbIK, OCTTIH TOJIBIK OLICKEiNIeHyi) CaK aH CTHJIIHIH JCTETUKAChIHAH
TyBIHJaFaHbIH JOJETACII.

AH CTWITIHIH Ma3MYHJBIK Ca0aKTacTHIFBI OJJaH Ja MaHbI3bL. JKaHyapiapasl KacTepiiey, oJgapabl
aTa-TeK, TOTEM, KOMEKII He >Kay caHay cakKTapJaH TYpKiJepre Mypa peTiHJe KeIIKeH. OHepieri
KaCKBbIp, OYPKIT, )KBUIKBI OcliHeepiHiH 0opi cak eHepiHeH Oactay anmaasl. Famev I, J1. Bitonosa: «AH
CTHJIIHIH 0acThl MaKcaThl kaHyap OCMHECIHIH HET13T1 0iibl MEH HAKTBUIBIFBIH, KBIPTKBIII aHHBIH KYIIIiH,
YMTBUTYBIH HEMECE )KYHPIK, Ce31MIIK, KAPCHUIBIK KOPCETE aaThIH MIONKOPEKTIHIH OeiHenepi calbIHFaH.
AH wmoHepinae xacanraH Opranelk KazakcTanmaplk skeke OyHbIMAAphI, OJApAbIH SKalIbl MiHE3-
KbUIBIKTaphl MEH HETI3r epeKIIeNiKTepl, TYPFBUIBIKTBI JOCTYPJIEp MEH TYPFBUIBIKTHI Ie0epiepMeH
Kacanran», e [16, 6 24].

Cak aH CTHIJIIHIH KOpKEeMIIK >koHe (PUI0COPUSIIBIK MOHI apXeTUNTIK OeifHesnep kyileci apKbLIbI
amputagel. JKbUIKbI, Oapeic, OYFbI, Kyc OeiHeNnepiHiH opKalChIChl FapbIIITHIH Oenriai O0ip canacbiIMeH
OaiiTaHBICTHI KOHE PACIMIIK, KOFAMJBIK KbI3METTEp aTKapadbl. AH CTHIIHIH HETi3iHIe TaOUFaTThI
TOTEMM3M KOHE aHMMHU3M TYPFBICBIHAH TYCIHY KaTblp. bys TyciHik OoilblHIIa agaM MeH kaHyap Oip-
OipiHe Kapchl eMec, KepiciHIIe TybIC XkoHe 0ip-OipiHiH KeliliHe eHy KaOuieTiHe nue. CUMMeTpus, bIPFakK,
LIAPTTBUIBIK CEKUIJI ACTETHKAIBIK YFbIMAAp JKall KOPKEMIIK TOCUIIEp €MeC, OJlap FapbILUITHIK
uaesIapabl — YaKbITThIH aifHaIMaJbIFbIH, KYIITEP/iH TeNe-TeHAIrH, OPEKETTIK TapThICThI XKETKI3yIiH
KypaJibl. «AJNTBIH aJiamM» aH CTWIIHIH ©Te KypJeni Oenrijiep kyileci exkeHiH kepcereal. MyHaa op0ip
CYpeTTiH 3 OpHbl MeH MoHI Oap. CoHpaii-ak, aH CTUJIHIH AOCTYpl TYpPKi JKOHE KaszakK ©HEepiHje
YKAITFAChIT, YITTHIK PYXaHH Ka3bIHAMBI3]IBIH TEPEH TaMBIPJIAPBIHBIH OipiHe aliHAJFaH.
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vt 2" detbyn dgdkanana KananblK ypOaHUCTHKAIAFbl MYCIH ©HEPIHIH TapUXH 3BOJIOIUSCHI
OHBIH KOFaMMEH, KEHICTIKIIEH >XKOHE MOJICHM >KYHeNepMEH THIFbI3 OalaHbICTa JIaMbIFaH KOIKbIPIIbI
KYOBUIBIC €KeHiH KepceTeai. MyCiH eHepi KalallblK ypOaHUCTIK KeHICTIKTIH aXblpamac 0eJiri perinae
TEK SCTETUKAIBIK KbI3MET aTKaphII KaHa KoiiMail, KOFaMHBIH TapUXH KaJblH, MOJICHU KYH/IBUIBIKTAPbIH
KOHE QJICYMETTIK KaThIHACTAPBIH OCHHENEHTIH oMOe0ar Kypas O0JIBIT Ta0bLIATHIHABIFBIH AWKBIH AN T

¢ dzdzts Is O B du#uHoit cTathe MOKa3aHO, YTO MCTOPUYECKAs SBOJIIOLHUS CKYJIBITYPHOTO
HCKYCCTBA B TOPOJICKON YPOAHUCTUKE SIBISIETCS MHOTOTPAHHBIM SBJICHHEM, Pa3BUBABIIMMCS B TECHOM
CBSA3M C OOILNECTBOM, IIPOCTPAHCTBOM M KYJbTYpHbIMH cucTeMamu. CKyabOTypa, SBISACH
HEOTHEMJIEMOM YacThIO TOPOJCKOr0 ypOaHMCTHYECKOTO IPOCTPAHCTBA, BBIMOIHIET HE TOJIBKO
ACTETUYECKYI0 (YHKIMIO, HO U BBICTYNIA€T YHHUBEPCAJIHHBIM HWHCTPYMEHTOM, OTPAKAOIINM
HCTOPUYECKYIO TTaMSTh OOIIECTBA, KyJIbTypPHbIE IIEHHOCTH U COIMAIBHBIC OTHOIICHHMS.

Abstract This article demonstrates that the historical evolution of sculptural art in urban urbanism
is a multifaceted phenomenon that has developed in close connection with society, space, and cultural
systems. It establishes that sculptural art, as an integral part of urban space, not only performs an
aesthetic function but also serves as a universal tool that reflects the historical memory of society, its
cultural values, and social relations.

v T 2" AL HMlyde, kananeik ypOaHUCTHKA, apXUTEKTypa, Ka3ipri ypOaHUCTHKA, 3aMaHayH
ypOAHHUCTHKA, CKYJIBIITYPATBIK KOMITO3UIIUS.

s dzt yJ ofif dgts 9 @xymentypa, ropojckas ypOaHMCTHKA, apXUTEKTypa, COBPEMCHHAs
ypOaHHCTHKA, HOBE#IIass ypOaHHUCTHKA, CKYIBIITYPHAS KOMIIO3HITHUSI.

Keywords: Sculpture, urban planning, architecture, contemporary urbanism, modern urbanism,
sculptural composition.

Kananblk ypOaHHCTHKAaFbl MYCIH ©HEpi a1aM3aT OpKEHUETIHIH JaMybIMEH THIFbI3 OaillaHBICTHI
KYpJeml MOJICHU-TapuXu KyObUIbIC 00JbIN TaObu1agbsl. MYCiH T€K SCTETUKAJIBIK 3J€MEHT PETiH/Ee FaHa
eMec, KOFaMJIbIK KEHICTIKTIH CEMUOTHUKAJbIK, WACOJNOTHSIIBIK JKOHE OJIEYMETTIK Ma3MYHbIH
KaJIBIITACTBIPATBIH MAaHBI3Bl Kypall peTiHAe KapacTeIpbuiagbl. OChl TYPFBIIAH alFaHlia, KaJlabIK
KEHICTIKTET1 MYCIHHIH KaJIbINTAaCy TApUXBIH 3€pTTEY YPOAHUCTIK MOIGHUETTIH HBOJIOLMSICHIH TYCIHyTE
MYMKIHIIK Oepei.

«Exenri epkenuerrep keseHinae (Meicelp, Mecomoramusi, Esxxenri ['pekusi, Pum) mycingep
KaJIaJBbIK KEHICTIKTIH aXpIpamac Oeumiri peTiHae MIHU-MHQOJIOTHIIBIK XoHE CasiCH (PYHKITHSIIAPIbI
atkapabl. Mbicansl, Exenri ['pexusinarsl aropanap MeH Pum dopymaapeiHaa opHanackaH MyCiHAEp
KOFaM/JIbIK ©MIp/iH OpTajblFbl OOJBIN, OMIIIK MEeH KYHABUIBIKTAp XKYWeCiH BU3yaslpl Typae OekiTTi. P.
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KpayccThiH maiibiMaaysiHIa, MYCIH KIIACCUKATBIK I0Yyip/e «KEHICTIKTe OPHBIKKAH aBTOHOMJIBI (JopMay
peTiHae KaOblIaaHca, OHBIH MOHI KOpIIIaFaH OpTa MEH 9JICYMETTIK KOHTEKCTE amrbuiaas [1].

Mpiceipaarsl ChuHKC MYCiHI

Opra Faceipiapja KaJajdblKk MYCIH JIHM apXUTEKTYpaMEH ThIFbI3 OalIaHBICTa JaMbIIbL.
ipkeynaep MeH coOopiapablH (hacaaTapblHIAFbl CKYJIBITYPAIBIK KOMITIO3UIUSIIAD TEOJIOTHSIIBIK
ujesuIapabl OCHHEIICYMEH KaTap, XaJlbIKKa BH3yalJibl KOMMYHHUKAIUS KYPaJbl KbI3METIH aTKapabl. by
Ke3eHJie MYCiH jaepOec eHep Typi peTiHAe eMec, COyJeTTIK aHcaMONbIiH Kypamuaac OeJiri peTiHze
KapacThIPBLIIBL.

Kaiita epney noyipinae (Peneccanc) MyciH eHepi aHTPOIIOLIEHTPU3M HAEACBIMEH ThIFbI3
OaifmaHpicTa JkaHa JcHredWre kerepurmi. JloHartemno, MUKENAHKEIO CHIHABI IIeOepIepIiH
TYBIH/IBUIAPBl KAJIAJBIK KCHICTIKTE aJaMHBIH TYJIFAJIbIK KYHIBUIBIFBIH JIOPINTEHTIH CHUMBOJIIBIK
HBICAHJApFa alHanabl. byl Ke3eHIe MYCIHHIH KEHICTIKTEeTl pei KYIICHiN, OHBIH KOMIIO3HIIHSUTBIK
TOyEJICI3IIri apTa TYCTI.

&

Benuuaimmii KOMILIEKC JEMHUHBI U CKyJIbnTyphl Mtanun — @onran ne Tpesu

«Kana 3amaH xoHe UHIYCTpUsUIBIK Aoyipae (XVII-XIX ff.) KamanslKk MyCiH MOHYMEHTAJIIBIK
cUMaTKa ue OOJBII, YITTHIK OIpereisik MmeH Tapuxu KaAThl KaJbIITACTBIPYIbIH KYpaTblHA aifHAIIBI.
Eypomna xanamapeiaaarsl ecKepTKImTep (MOHYMEHTTEP) MEMJICKET HICOTIOTHUSCHIH, TAPUXH TYJIFaIap bl
JKOHE MaHBI3[IbI OKUFANapiAbl nopinteyre OarbiTTanisl. JI. MambopAThiH MiKipiHIIE, WHAYCTPUSIIBIK
KaJlaJapblH KaJbINTacybl KOFaMJBIK KEHICTIKTIH aHa TUOTEPIH TYIBIPHIN, MYCIHHIH OJEyMETTIK
(byHKUMATAPBIH KEHEHTTI.

XX FaceIp/ia MOJIEPHHU3M MEH aBaHTap]] KO3FAJIbICTapbl MYCIH OHEPIHIH JOCTYPJI TYCIHIKTEPIH
KaiiTa KapacTeIpabl. KeHICTiKIeH e3apa opeKeTTecy, aOCTpaKIus, >KaHa MaTepuaigapibl KOJIIaHy
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MYCiHHIH ypOaHUCTIK peiiH TyOereini esreptri. K. bpankysu, A. Konnep, I'. Myp chIHIBI CypeTIIiiep
MYCIH/II TeK OOBEKT pEeTiHJe eMec, KCHICTIKIICH AMAJIOTKA TyCceTiH (opma peTiHae KapacTeipabl. by
ypaictep keiinri kezeHne public art sxkoHe site-specific eHep OarbITTapBIHBIH KaJbIITACYybIHA HETI3
oomas [2].

[Moctmonepuusm poyipiaae (XX f. Exiami sxapteicel — XXI| f. Bacel) KanmaiblKk MYCIHHIH
MaFbIHACKI OJIaH dpi KypaeneHe TYCTi. «H. ByppHOHBIH «peNsusuIbIK CTETUKA» TY)KbIPhIMIaMaChIHA
ColiKec, 3aMaHayd ©Hep, OHBIH INIH[IEe MYCiH, KOPEPMEHMEH >KOHE KCHICTIKIIEH e3apa OpeKeTTecy
nporeci petiHae Kapacteipbutanbl (Bourriaud, 1998). Byn kesenme wuHCTawisanus, nepdopmanc,
WHTEPAKTHUBTI KOHE MUQPPIBIK MYCIHIIEp KEHIHEH Tapaiblll, KAJIaIblK KEHICTIK MOJCHH KOMMYHUKAIIUS
ajaHpIHA alHAIIB [3].

«Kasipri ypbanucrtuka teopusicoiana (K. Jluau, A. JledeBp) KanmanblK KEHICTIK 9JIEYMETTIK
TOKIpUOE MEH CHUMBOJJIBIK MaFbIHANAPIABIH KUBIHTBIFBI peTiHIe Kapactbipbuiaabl. K. JIuHYTIH
«Kamanpiy OeitHeci» eHOETiHIEC KalalblK OpTafarbl BH3yalAbl JJIEMEHTTEPIiH (OHBIH INIHIE
MYCIHJEP/I1H) Kajla TYPFBIHIaPhIHBIH KEHICTIKTI KaObUIIaybIHA 9Ccep eTeTiHi aTarn eTijeai. An A. Jledhesp
KEHICTIKTI «QJIEyMETTIK OHJIpic» peTiHJAEe CUNaTrTail OTBHIPHIN, ©HEP HBICAHAAPBIHBIH YPOAHUCTIK
TOXKIpUOEH1 KaJbIITaCThIPYAFhl POIIiH epekiie kepcereai» [4].

I'unmmonioram, Taii0si, TaliBaHb

Ka3zakcTan KOHTEKCIHIE KaJlaJbIK MYCIHHIH JaMybl KEHECTIK Ke3E€HIer1 MOHYMEHTAJIJIbIK OHEpPMEH
THIFBI3 OalmaHbICTBl O0nabl. By Ke3eHae MYCIH WICONOTHSJIBIK Kypall peTiHJEe KbI3MET aTKaphblll,
KOFaMJIBIK KEHICTIKTEp/AE CasiC MoH1 Oap 00pa3mapabl KalbIITACTHIPIbI. Toyenci3iK >KbUIIapblHAH
KeliH KaJalblK MYCIHHIH Ma3MyHbl MeH (opMachkl alTapibIKTail e3repin, YITTHIK HIEeHTHU(UKALu,
TapUXH jKaJIbl )KOHE 3aMaHayH MOJICHU KOATap Maceenepl alIbIHFbI KaTapFa MbIKThl. COHFbI XKbLIAAPbI
AJMaThl CHSKTHI 1pi KanajgapAa aBTOPJIBIK MYCIH, HHCTAIJISALMS KOHE KOFaMJIbIK eHep >KoOanapbhIHbIH
namybl Oaiikanaapl, OyJ1 YpOaAHUCTIK KEHICTIKTIH jKaHa KOPKEMIIIK CalachlH KaJBIITACThIPYFa BIKMTAI
eTel.

Kananbik opra MEH MYCIHHIH CUHEPTUACH] — YPOAHUCTIK KEHICTIKTIH KOPKEM/IIK, 9JIEYMETTIK JKOHE
MOJIEHU YHBIMJIACYBIHBIH ©3apa KipiryiHeH TybIHAaWThIH KelleHal peHoMeH. 3amaHayn ypOaHHCTHUKAAA
KOFaMJIBIK KeHICTIKTEp TeK (YHKIIMOHAIIBIK WH(PPAKYPHUIBIM FaHa €MeC, COHBIMEH KaTap CHUMBOJIIBIK
MOH/IEp MEH MOJIEHU KO/Tap IIOFbIPJIaHFaH KONKa0aTThI XKyie peTiHae KapacTblpbliaabl. OCkl TYPFbIIaH
aJFaHjia, MYCIH ©HEP1 KaJIaJbIK OPTaHbIH aKbIpaMmac Kypamzjac OeJiiriHe aifHaJIbIN, KEHICTIK TIeH ajam
apachIHAAFbl MEIMATOPIIBIK KbI3MET aTKapa/ibl.

«Kazak MyciH eHepi TapuxX® TYPFBIJIaH XaJBIKTBIH JIOCTYPJIl KOIImesi eMipiMeH OalIaHBICTHI
naiia 60BN JaMbIFaHIBIKTaH, edepiep KoOiHe Tac, Kojia )KOHe aralll CUSAKTHI TaOUFU MaTepuaniap/sl
keHiHeH KonjanraH. [lanusp CapOGacos, Ceipeim Mycipen, Tanrat Kymarynos, barmatr Capcen,
Cripnbibex bekOoTaeB CUSKTBI 3aMaHayd MYCIHILLIEp OyJ1 AOCTYpIIepliH TapuXu cabaKTaCThIFbIH OJ1aH
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apbl XKAIFACTBIPHIIL, KaHAIIA UACsIIap bl YCHIHATHIH TYBIHIBLIAP Kacay apKbLUIbl O©TKEH MEH KEJICIIEKTIH
apacblHJa KeIip TYprbi3yna. MycCiHIIUIep 63 ©HEpIHIH JKETICTIKTEpiH OYTiHT1 3aMaHHBIH TaiaObl MEH
TaJFambIHa cail OeriMern, eHep/iH JaMyBIHBIH Kelleci caThichiHa Keluexdi. KasakcTanaplk 3amaHayw
mycinmi CeipasiOek bexOoTtaeB ©3iHIH TEMIpACH »XacalfaH ©OHEP TYBIHABICHIH Ka3aKThIH YJITTBIK
kuimMiHe apHanbl. «Kapa maman» arThl TYBIHIBICH Ka3aK XalKBIHBIH KOHAKXAMIIBUIBIK JIOCTYPIH
KOPEPMEHT€ Talll €Ty MaKCaThIHIa OPHATBUIFAH. AJlaMFa ChIi PETiH/E IIANaH TapTy epPeKIle KYPMETTiH
Oenrici. Ocbl ASCTYpHI 3aMaHayd TOCUIMEH JKOHE MaTepualJapMeH XalbIK KaJblHJa MOHI1 CaKTay
JKOJIBIHAA €HOCK eTKeH medep, skahaHmaHy ynuepiciHe Oepik TOCKaybll KOroAa. XalbIKThIH YITTHIK
TOCTYpJIEPiH MHHOBAIMSUIBIK JKOJJIAPMEH JKaHFBIPTY Oyrinri KyH Tanmadbl. Ocbl xonna 3yJikaitHap
KoxxamkyiioB, Ceipibioek bexOoTaeB CHSKTBI 3aMaHayd MYCIHIIUIED ©3 JKYMBICTApBIHAA METaJJIbI,
OlHEeKTI ’koHE TinTi OCeTOHIBI Ja MainanaHanbl. byn Matepuangap KepepMeHAEPAiH Ha3apblH ©3iHe
ayJapThIl, TUHAMUKAIBIK MIIITHACP/I jKacay apKbUIbl ocepiii kenemi. A, AcxaT AXMeIpsipoB, AHyap
[[TaliMepreHOB CBIHIBI HieOepiiep ©3 TYBIHABUIAPBIH JKacayla >KapbhIKThl KOJJIAHBIN, KOpPEpMEHICP
KHsUIbIHA KaHAT OITIpETiH MHCTAISIUIAp sKacaias» [5, 6. 295].

CroipnbpiOex bexboraes «Kapa maman»

Kamaneik MyciH MeH opTa apachblHAAFbl ©3apa OPEKETTECTIKTI Tajjay YVIIIH €H aJlJIbIMeH
KEHICTIKTIH QJIeyMETTIK-KOHCTPYKTUBUCTIK TaOUFaThIH eckepy KaxeT. AHpu Jledenpain «KeHiCTIKTIH
enmipici» (La production de 1’espace) TyXbIppIMJaMachlHa COMKEC, KEHICTIK — OJIEYMETTIK
KaThIHACTAp/bIH HOTIDKECI opi coil KaThlHacTapbl Kaiita enuipymi kypan (Lefebvre, 1991). byn
TYPFBIIaH allFaHa, MYCIH KaJTaJbIK KEHICTIKTIH T€K O€3eHIIpYIl AJIEMEHTI €MeC, OHbl MaFbIHAJIBIK
TYPFbIIa KaJBINTACTHIPYIIBI OENICEH/II areHT PEeTiHJE KapacThIpbuiaabl. MyCiH apKbuUibl Oenrimi Oip
TapUXH HappPaTHBTEP, UICOJIOTHSUIBIK YCTAHBIMIAD KOHE MOJICHN HICHTUUTLIIK BU3yaTU3aIlsIaHa Ibl.

Kananblk opTasarbl MyCiHHIH CHHEPIreTHKAJIBIK dCepi OHBIH KEHICTIKTI KYpbUIbIMJay KaOileTiMeH
ToIFbI3 OaimanbicThl. K. JluH4 ycwiHFaH «ypOaHucTiKk OeiiHe TeopusachiHAa (imageability) kama
3JIEMEHTTEpl — XKoJjap, IIeKapaiap, ayaaHaap, TyWiHaep skoHe Oarmapnap (landmarks) — agamMHbIH
KEHICTIKTI KaObUIay KYHECIH KaapmTacThipaabl. OChl KaTeTOpHsUIAPBIH 1IIIHAE MYCIH €peKIIe pes
aTKapa/bl, ©WTKEHI OJ BU3yaJl[bl JOMHMHAaHTa PETIHAE KEHICTIKTIH KOMIIO3UIUSIIBIK TYTACTBIFBIH
KamMTamachkI3 eTe/ii. MbIicalibl, ipi MOHYMEHTTEP HEMECE CUMBOJIIBIK MYCIH/IIK KOMIIO3UITHSIIAD KAJTAJIBIK
aHCaMOJIBIIH HET13T1 aKIIEHTIHe aifHAJIbIT, OHBIH CEMAHTUKAJIBIK OPTAJIBIFBIH Oeriei1i» [6].

CoHbIMEH KaTap, MYCIHHIH KaJaJIbIK OPTa/laFbl CHHEPTHSCHl OHBIH QJIEyMETTIK (YyHKIHIIapbIMEH
1e aikpIHaanaasl. KoraMIblK KeHICTIKTepAeri MyCiHIep agaMIapblH KUHAIYy, KapbIM-KaThIHAC jKacay
KOHE OpTaK ToKipuOe anmMacy HykTenepiHe aiHamanbl. byn yaepicti XK. Xabepmac cumarraran
KOFaMJIBIK KEHICTIK TEOpHUsIChIMEH OallTaHBICTBIpyFa 0OMabl, OH/Ia KOFaMIBIK OpTa IMiKip aaMacy MeH
a3aMaTThIK OENCEHIUTIKTIH aJlaHbl PETIHAE KapacThIphUIa bl. 3aMaHayd MYCIH TOXIpUOECiHIe
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WHTEPAKTUBTLIIK MIEH KaTBICBIMIBIK (participatory) ToCUIIEp/iH KeHIHEH KOJIAHBUTYBI OCBI QJIEYMETTIK
byukuusHel  kymeiTeni. KepepmeHn eHml maccuBTI  OakbuIaylibl €MeC, KEHICTIKTIH OenceHmdl
KATBICYIIBICHIHA alfHATA TbI.

«Kananblk MYCiHHIH Tarbl Oip MaHBI3Zbl KbIPHI — OHBIH MOJCHHU JKOHE CHMBOJIIBIK KaIllTall
KAIBITACTRIpynarbl  peini. [I. BypIapeHIH TEOpUSAChIHA COWKEC, MOICHH OHIMIEP JJICYMETTIK
cTpatTuduKaus MEH CHUMBOJIBIK OWIIKTIH Kypaiaapbl peTiHzme opekeT eredi. Kamambik mycinmep
Oenrini Oip Tapuxu Ke3eHHIH WACOJIOTUSUIBIK OarqapiapblH, YIATTHIK KYHIBUIBIKTAPBIH JKOHE MOJICHU
0achIMIBIKTAPBIH OCHENeH OTBIPHIN, KATaHBIH UMH/DKIH KaJbIITACTRIPYFa bIKNAN erefdi. by ocipece
TOYEICI3/IIK Ke3CHIHIET1 TOCTKEHECTIK KeHICTIKTEe aliKbIH KOpiHEedl, MYH/A jKaHa YITTHIK CHMBOJAP
MEH TapHUXH TYJIFajapra apHaJIfaH MOHYMCHTTED KeHiHeH 6oii ketepai» [7].

AnmMateigarsl 28 rBapANALIbI-TIaH(QUIOBLIBUIAPFA apHAJIFAH €CKEPTKILI

Kazipri ke3eHjie KanajablK OpTa MEH MYCIHHIH CHHEPTUsChl TEXHOJOTHSUIBIK (haKTOpIapablH
BIKITAJIBIMEH KaHa cHurarka ue O6omyna. CaHIBIK TEXHOJOTHIIAP, MYJIbTHMEAUSIIBIK WHCTAUISAIUSIIAD,
KapBbIK JKoHE ABIOBIC AP PeKTiIepl MYCIH/AI CTaTUKAIBIK 00BEKTIIEH JUHAMHUKAIBIK, ©3repMeni Kyilere
aitHaneipaasl. Kiep bumon 3amanHayn eHepaeri KaThICBIMIBIK TaXKipuOenepnal Tanjaid OThIPHI,
KOPEPMEHHIH 6HEpP TYBIHbICBIMEH TiKeJel opeKeTTeCyiHiH MaHbI3/IbUIBIFbIH aTamn eTei. OChl TYPFbIIaH
aIfaH/ia, KalajblK MYCIH JKaHa MeIuMaMeH CHUHTEe3JeNiN, ypOaHMCTIK KEHICTIKTIH WHTEPAaKTHBTI
JJIEMEHTIHE aifHasa bl

«Ka3zakcTaHHBIH KaJlalblK KEHICTITIHAE OYJ CHHEpPrus YJITTBIK-MOJEHU epeKIIeTIKTepMEH
YILITACHIN, ©31HJIIK CUIIaTKa Hue. AJIMaThl Kajachl MBICAJIBIH/IA MYCIH MEH OpPTaHbIH e3apa OaillaHbIChIH
OipHeme AeHrel e O6aiikayra 6onasl. PecryOnmka ananpiaaarsl « Toyenci3iik MOHYMEHTI» TEK TapuXu
CHUMBOJI FaHa €MeC, COHBIMEH KaTap KEHICTIKTI YHBIMAACTHIPYIIbl OPTANIBIK JEMEHT PETIHAE KbI3MET
erei. OHBIH KOMITO3UIMSAJIBIK IIEIIIMI AlaHHBIH apXUTEKTYPaJblK KYpbUIBIMBIMEH Yiiiecin, Kaia
TYPFBIHIAPHI YIIIH MaHBI3bl KOFAMJIBIK K€HICTIK KaJbIITACTHIPA/IbI.

Con cuskrel, Kekrebeneri «The Beatlesy MycCiHIIK KOMMIO3HIMSCH KalalblK PEKpealHsUTbIK
KEHICTIKTIH >KaHa THUIIH Kepcerell. Bysm HbICAaH OOCTYpili MOHYMEHTAJJBUIBIKTAH Tepl, MOACHU
kahaHlaHY MEH MOIN-MOACHUETTIH BIKMaJbIH Ounnipeni. On Kaja TYpFBIHAAPHI MEH TYpHCTEp YIIiH
doroaiiMak, Ke3/IeCy OpHBI JKOHE MOIEHM KOMMYHHKAIMS ajaHbl peTiHAe KbI3MeT atkapaabl. Ocbl
apKbUIbI MYCIHHIH (YHKUIHACHI KEHEWII, O TEK ICTETUKAIBIK OOBEKT eMeC, dJIEyMETTIK TaxipuOe
reHepaTopsl peTiHae kepineai» [8].
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Kexkrebeneri «The Beatles» myciHi.

AJNMaThIaFbl 3aMaHayHW IIaFblH MYCiH Qopmanapsl (street sculpture) ga KajadblK OpPTaHBIH
ryMaHM3alMsIChIHA BIKNAJI eTel. MbIcalbl, KaJlaHblH OpTYp:l OeniKTepiHle OpHATbUIFaH jKaHyapJiap
OeliHeCiHIeTT HeMeCe TYPMBICTBHIK CIOKETTepre HEri3[eNTreH MYCIHep TYPFBIHIAPIBIH SYMOLUOHAIIBIK
KaObUIaybIH KYILICHTIN, KEHICTIKTI «ajaMfa >KakblH» eTedi. byn ypaic fAn Teinngin «amamra
OarpITTasFaH Kana» (human-centered city) konuenuusceiMer yuzaec keneni (Gehl, 2010).

AnMatela UTTI KYTKApy YLIiH Tipi Ti30€K KypFaH TYpFhIHJapFa apHaJIFaH KoJla eCKePTKIII

KopbeITeIHIBIIAN KeNle, KalalblK OpTa MEH MYCIHHIH CHHEPTUACHl — KOIICHTeil JKOoHe
JMMHAMHKAIBIK yaepic. Ol KeHICTIKTIH ACTETUKAIIBIK CalachlH apTTBIPYMEH KaTap, dJIEYMETTIK e3apa
OpEKETTECTIKTI >KaHAAHIBIPAAbl, MOJICHH MarblHANAPABl KaJBIITACTHIPAABI JKOHE KallaHBIH Oipereit
OcitHeCiH alKbIHIAWIbl. 3aMaHayd YpOaHUCTHKA JKaFdailbIH/Ia MYCIH TE€K KOPKEMJIIK OOBEKT pEeTiHIC
e€MeC, KEHICTIKTI YHBIMIACTBIPYIbIH, ONEYMETTIK KOMMYHHKAIUSHBI PETTeYAIH KOHE MOJCHU
WJIEHTUYTUTIKTI KAJBINITACTBHIPYIBIH MaHBI3Abl KYPaJIbl PETIH/IE KapacThIPhUTYHI THiC. Kamanbsik opTa MmeH
MYCIH apacbIH/arbl OailiaHbic — OyJ1 ©Hep MEH eMIp/iH e3apa acepi MEH MHTETPalUsAChIH KOPCETETiH
€PEeKIIe TAKBIPHIT. OACTTE, KaJlajap TeK aJamMIap/IbIH TIPIILIIK €TEeTiH )Kepl FaHa eMec, COHBIMEH KaTap
MOJICHHET TIeH OHEpiH TOFbICKaH Jepi OoibIl TaObuiaAbl. Kamanblk KEHICTIKTe TYpPFaH MYCIHIEP
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©3/IepiHIH 3CTETUKAJIBIK KoHE (PYHKIMOHAIIBIK MOHI apKblIbl KOpILIAFaH OpTara jKaHa MarblHa Oeper,
aJl KaJaHbIH 631 OYJ1 ©HEep TYBIHIBUIAPBIH OMIpre, yaKbITKa )KOHE KOFaMFa KaThICThl MaHBI3/IbI Oenrisiep
peTiHae KaObUIaiab!.

Kaya nereHimi3z — TeK apXUTEKTYpaJbIK KYPBUIBIMIAP MEH KOJIiK KYHECIHIH JKHBIHTBIFBI €MeC,
COHBIMEH KaTap 9JICyMETTIK OMIp/IiH, MOJICHUET MeH TAPUXTHIH o3apa OaiTaHbICKaH alaHbl. Kamambik
KEHICTIKTIH Ju3aiiH MeH YHBIMIACTBIPbUIYbl aJaMHBIH IICUXOJOTUSCHIHA, TYPMBICHIHA, KApbIM-
KaTbIHAChIHA ocep ereli. OpOip Kana e3iHIH epekmie aTMoc(epachblMEH, TapuXU KOHE MOACHH
MypackiMeH epekieneHeni. Ocbl KOHTEKCTe MYCIHIEp KajJaHbIH ailiHachl CUSKTHI KbI3MET aTKapajbl.
Omap amammapapl OHIaHyFa, Ce3iHYre >KOHE O3JepiH KOpIlaraH olieM[i 0acka KbIphIHAH KepyTre
[IaKbIPAbI.

Mycinaep KajanblK KEHICTIKTE Typil Makcarrapra Kei3MmeT ereai. Onap Tapuxul TyJIFaiap.ibl
HEeMece MaHbI3/Ibl OKHFaIapAbl €CKe Calajbl, MOJICHHU KOHE KOFaMJIbIK KYHIBUIBIKTap bl OeiHenen .
ConHbIMEH KaTap, MYCIHIEp KOPKEMJIK TYPFBIIAH Ja Kajara KAHAIIBUIABIK TICH JUHAMUKA Oepesi.
Keiine onmap TinTi KaJlaHBIH apXUTEKTypachlHa KOCKIMINA (PYHKIIMOHAIABIK MOH Oepim, 0oc kepiep/ai
TONTHIPYABIH FaHa €MEC, ’KaHa AJICYMETTIK KEHICTIK KaJbIITACThIPYAbIH J1a KypajiblHa aifHaIaIbl.

MycinnepaiH 3CTeTUKaJbIK JKaFbl Kajla TYPFhIHAAphl MEH KOHAKTaphl YIIIH EpeKIie acep
KaJaplpybl MYMKiH. Onap KajmaHblH OeT-OeHEeCiH KaJbIITACTBIPBIN, OHBIH OPTYpJIi OeIIeKTepiHiH
e3apa YWJIECIMILIIrIH KaMTaMachl3 erelli. OpOip MYCiH, ©3 Ke3eriHie, ©31HIH OpHBIHIA kKaHa Oip
JMHAMUKa MEH SCTETUKAIBIK KOPIHIC Kypa OTHIPHII, Kajara e31HIIK peHK Oepe/ti.

Kananeik opTta MEH MYCIHHIH apachIHJIaFbl CHHEPTHs JETeHIMI3 — €Ki 2JISMEHTTIH Oip-OipiMeH
e3apa OaliaHbICHIN, OipTyTac ocepli KaJbINTACTHIPYBl. Byl CHHEPTUSHBIH HOTIDKECIHAE Kaiia
TYPFBIHAAPBIHBIH OMIpi HEFYPJIbIM MOHJI koHEe Oail Oomaapl. Mbicalibl, MYCIHACP KaJIaHBIH TapUXH
TYpPFBIIaH MaHBI3Bl O6JIKTEpiHJe OpHalacca, ojap TEK 6OHEp TYBIHABICHI FaHa eMec, Kaia
TYPFBIHJIAPBIHBIH 63 TapuXbl MEH MOJCHUETIH KailTalaH 3eprren, Oaranayra MYMKIHAIK OepeTiH
HBbICaHFa aifHaNa/Ibl.

Conpaii-ak, MyCiHJEp KalallblK KEHICTIKTEe oJeyMeTTiK (yHKmms na artkapa amaael. Omap
KOFaMJIBIK MIKip KaJbIITACTHIPATHIH alaHFa, OJIEYMETTIK KapbIM-KaThIHACTAp.bl BIHTAJAHABIPATHIH
opTara aifHaJdybl MYMKiH. MBbICalIbl, casicd MYCIHAEp HEMece KOPKEeMIIK IIbIFapMaIIbUTBIKTap
aJaMIap/blH KOFaMfa JEereH KO3KapachblH ©3TrepTil, MaHbI3/bl QJIEYMETTIK MOceleNepal KeTepyre
KOMEKTECE].

Kazipri yakpITTa Kajnanap JaMmy YCTiHZE, OJlap JUHAMUKAJBIK e3repicTepli O0acTaH Keipyze.
3aMaHayu Kajia IU3aiiHbl MEH apXUTEKTYPAChIH A )KaHA TEXHOJIOTHSIIAP MEH SKOJIOTHSIIBIK IIPHHIIATITED
eckepiieni, 6ipak OChbl MpoLeccTep/ie MYCIHHIH pejii 63 MoHIH >korantnaiasl. KepiciHme, mycinaep
KaHa Kaja KYpbUIbIMJAapbl MEH KOFaMJbIK KEHICTIKTEp/e kaHa OpblH TaOyaa. Mplcaibl, HUQPPIBIK
MYCIHZIep MEH MHTEPAKTUBTI OHEP TYbIH/bUIAPbl KEHICTIK NEeH TEXHOJOTHAHBIH YHIIECIMIH KOpCeTill,
KaJIaJIbIK OpTara jkaHa, 3aMaHayH! acleKTijiep KoCcyaa.

KananbIk KeHICTIKTEr1 MYCIHIEp TeK KOPKEMJIIK OOBEKTiIep eMec, ojap KOFaMHBIH MiHE3-KYJIKbI
MEH MOJICHHETIHIH KepceTkimii. Onap yakbIT 6Te KeJe agamaapIblH CAHACHIH KAJIBIITACTHIPHIT, 631HIH
TepEeH MaFbIHACKHI aPKBUIbI KaJla OMipiHe BIKIAN €Te/Il.

Kananbsik opTa MeH MYCIHHIH CUHEPTHSCHI — OYJT TEK AICTETUKAIBIK YHJIECIMIUTIK €MEC, OJ1 MOJICHH,
QJIEYMETTIK >KOHE TapuX TYpPFBICHIHAH MaHbI3Abl OaimaHbic Oomnbim TaObuiagsl. MyciHaep Kana
KCHICTITIH TOJIBIKTBIpPA OTBIPBIT, OFAaH >KaHA MaFbIHANIAP, KYHIBUIBIKTAp MEH HJesIap EHTI3e/l.
Ocpinaifia, MyciHAep MEH Kalla apachlHIAarbl KapbIM-KaThblHAC — OYJI MOJIEHUETTIH, OHEp/iH KOHE
aZamMIapJbIH OPTaK TiJiH TaOYBIHBIH HOTHIKECI.

KopbITbiHABIIAN Kene, KajdaldblK OpTa MEH MYCIHHIH CHHEPIUsAChl — ypOaHMCTIK KEHICTIKTIH
KOPKEM/IIK, QJIEYyMETTIK JKOHE MOJCHHW KYPBUIBIMBIMEH THIFBI3 OalJIaHBICTA KAJIBITACATHIH KOIKBIPIIBI
KYOBLIBIC. MYCIH TEK 3CTETHKAIBIK dJIEMEHT PETiH/AE FaHa eMec, KeHICTIKTIH MaFbIHAJIBIK Ma3MYHBIH
AKBIHIAWTHIH, TAPUXH KaJl IEH MOJCHHU KOITApIbl BH3YyaTH3AlMsIANTEIH MaHBI3ABI KYpajl pPeTiHIe
koepiHeni. On KajalblK OpPTaHbl YHUBIMIACTBIPYFa KATBICHIN, OHBIH KOMITO3MIIUSIIBIK TYTACTHIFBIH
KaJIBIITaCThIPAAbl )KOHE TYPFBIHAAP/bIH KEHICTIKTI KaObUIJaybIHA BIKIIAJ €TEeIl.

Tapuxu namy GapbIiChIHIa MYCIHHIH (DYHKUMSIIaphl YHEMI 3repil, JiHU-CUMBOJIIBIK CHUIIATTaH
QJIEYMETTIK-KOMMYHHUKATHBTIK JKOHE KOHIENTYAJBIK JACHTeWre ICHiH SBONIONUSIAHIL. 3aMaHAyH

47



MesxyHapo iHbli HayuHbli xypHast AKAJITEMUK Ne 1 (304) 2026 T.

KE3€HJIe OJ MHTEPAKTHUBTI, TEXHOJOTHSUIBIK KOHE KATHICBIMIBIK CHUIIATKA W€ OOJBIN, KOPEPMEH MEH
KCHICTIK apachlHaFbl OaMIaHBICTHI KYIIEHTETIH TMHAMHUKAIBIK XKYyiere aitHanabl. by yaepic myciaai
TeK 00BEKT PEeTiHIe eMec, KallaJIbIK eMip/AiH OelceHal KaThICYIIBICH PETIHIE KapacThIpyFa MYMKIHJIIK
oepeni.

CoHbIMEH KaTap, MYCiH KaJaHbIH MOJCHHM KeJIOCTIH KaJIbINTACTBIPHIN, OHBIH Oipereimirin
alKBIHIANIBI, QJICYMETTIK ©3apa OPEKETTECTIKTI JKaHIAHIBIPAIbl KOHE KOFAMJIBIK KEHICTIKTEePIiH
camachlH apTThIpanbl. KazakcTan >karmaibiHAa Aa Oyl YpAIC YITTBHIK €PEKIISNIKTePMEH YIITACHIIL,
3aMaHayH YpOAHHCTIK MOJICHUETTIH MaHBI3/Ibl KypaM/iac OeJIiriHe aiHaJIbII OTHIP.

Ocplnaifia, KajxadblK OpTa MEH MYCIH apachlHIarbl e3apa OaillaHbICc — ©HEep MEH KOFaMHBIH,
KCHICTIK TEH aJaM TXIPUOECIHIH TOFBICYBIH OUIAIPETIH KEIIeHIl XKyhe. by CHHeprust KajlajabiK
OMIP/IiH Ma3MYHBIH OaWbITHIN, OHBIH ACTETHUKAIBIK, MOJICHH JKOHE QJIEYMETTIK QJIEyeTiH apTThIpaThiH
MaHBI3JIbI (aKTOp peTiHe OaraiaHa b,
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OCOBEHHOCTHU COBPEMEHHbBIX METOJ10OB ITUAT'HOCTHUKH ITPU
OBCJIEJOBAHUHU OBBEKTOB TOK
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Mar mncT PkayHp c a
HAO KapTyY wum. ABbINK:
Kasax,cKrapar aHpg.

AHHOTANUA

3HauuTeNnbHas 4acTh 3AaHuUi U coopyxkeHud TOK Kazaxcrana skcrulyaTupyercsi B TEUCHHE
JUINTEIBHOIO BPEMEHM, 3a4acTyI0 IPEBBILIAIOIIETO HOPMAaTUBHBIE CPOKH CIIYXkObl. DTO MPUBOAUT K
HAKOIUICHUIO J1e()eKTOB U CHIKEHUIO HAZEKHOCTH CTPOUTENBHBIX KOHCTPYKIIHUH.

B Ttakux ycnoBusx ocoOyr0 aKTyaJbHOCTh HMPUOOpETaeT MPUMEHEHHE COBPEMEHHBIX METO/I0B
JTUArHOCTUKH, MO3BOJISIOIIUX MOBBICUTh TOYHOCTH OLIEHKH TEXHMYECKOTO COCTOSHUA OOBEKTOB,
MUHUMHU3UPOBATh OOBEMBI Pa3pyIIUTEIbHBIX HUCHBITAHUN W CBOEBPEMEHHO BBISIBIATH CKPBITHIE
e eKTHI.

OOBEKTHI TOIUIMBHO-PHEPTETHYECKOTO0 KOMILIEKCA XapaKTEPH3YIOTCS PSAAOM cHenu(puyecKux
O0COOCHHOCTEH, KOTOpbIE CYIIECTBEHHO YCJIOXKHSIOT IpoBelneHue obcnenoBanuil. B mporecce
SKCIUTyaTallud KOHCTPYKLMH TIOJBEPraroTCs BO3ICHCTBUIO arpecCUBHBIX Cpell, TaKUX Kak
He(TENPOAYKTHI, Ta3bl U XMMHUYECKH AKTHBHBIC BEIIECTBA, YTO YCKOPSET IMPOLIECChl KOPPO3UU U
pa3pylIeHUs] MaTepUaloB.

Tak, mo pesynpTaram TexHUYecKuX obOcnenoBanuii Tpex o0bekToB TOK Kazaxcrana:
Henunorpanckas TOLI-2, XKe3kasranckas TOLl, TOLl-1 umenu b.Opa3baeBa Obl1 npoBenEH aHAIU3
TEXHUYECKOTO COCTOSIHHSI CTPOUTENBHBIX KOHCTPYKIUH. OOBEKThl ObUIM BHIOpaHBI C y4ETOM HUX
reorpagpuuecKoro pactoI0KeHHs, TUIIA UCIOIb3yEMbIX KOHCTPYKIHUHN U YCIOBHUI dKCIuTyatauuu. Bee
00BEKTHI HAXOATCA B AKCIUTyaTauu 6osee 30 JIeT 1 UMEIOT BBICOKYIO CTEIIEHb U3HOCA.

[IpuBenenHas Tabnuma | MO3BOJSET HArMIAJHO YBHUJAETh, KAaKOH IMPOLEHT KOHCTPYKTHUBHBIX
3JIEMEHTOB OKAa3aJICsl MO/IBEPKEH 1e(eKTaM U B KaKOH CTENeHH UX U3HOC.

v OB dzd y@ diOdzdL Isjrndedyd MSE sets uiftssmistsw dzgd W € tsdzfls ts

Merammueckue [TokperTHE U3
Kene3zobeToHHbIE JKeneszo0eToHHBIE
Oanku/pepmsl «COHJIBUY»-
byHIaMEHTBI KOJIOHHBI .
Hanm-nue IIOKPBITHS MaHesen
o0BeKTa Koncr. C dus. Konct. C Dus. Konct. C dus. Komncrt. Dus.
ned., (%) | Hznoc | med., (%) | Uznoc ned., WNznoc | C med., | UsnoC
(%) (%) (%) (%) (%) (%)
T2, 30 40 30 35 25 35 50 60
Actana
TOIl-, 25 30 30 30 45 45 35 25
Ketpicy
TOL-1 nm. 30 35 35 30 30 30 40 30
OpazbaeBa

B xene300eToHHBIX (yHIaMEHTaX M KOJIOHHaX HamOojee pacrnpocTpaHEHHBIMU JedeKTaMu
ABIISIIOTCSL  TPEUIMHOOOpa3oBaHue, JaedopMalid U KOPPO3MOHHOE TOBPEKICHHWE apMaryphbl.
Mertannndeckue GepMbl U OallkKu MOJBEP>KEHBI KOPPO3MH, MU3HOCY CBAapHBIX COEAMHEHHM, a Takxke
Pa3IMYHBIM MEXaHUYECKUM MOBPEXACHUSIM. B COHIBUY-TIaHENAX TUIMHYHBIMU J1e()eKTaMU BBICTYTAIOT
HapylLIEHHE TE€PMETHMUHOCTHU CTHIKOB, IMOBPEKIEHUE TEIUIOM3OJIALIMOHHOIO CJIOS MU IPOMEp3aHHe
KOHCTPYKIIHH.
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JIONOJTHUTENBHBIM (DaKTOPOM SIBIISETCS BIUSHUE KIMMaTHUeCKUX yciaoBuid Kazaxcrana, BKirodas
3HAYMTENIFHBIC Teperajbl TeMIepaTyp, CE30HHOe MPOMEp3aHHe I'PYHTOB U BETPOBbIe Harpysku [1].
Cyl11eCTBEHHYIO CIIOXKHOCTh IPEACTABISET M OIPAaHUYEHHBIH JOCTYN K OTAEIbHBIM KOHCTPYKLMSIM,
0COOEHHO B TEXHOJOIMYECKM HACBIIIEHHBIX 30HaX. lIpm 3TOM 3HauMTeNbHas YacTb OOBEKTOB
AKCIUTyaTUPYETCs JUIUTEIbHOE BpPEMsI, YTO OOYCIAaBIMBACT HAIMYHE CKPBITHIX Je()EKTOB U Tpedyer
IIPUMEHEHMs 00siee TOYHBIX METO/I0B IMAarHOCTUKH.

[IpuMeHeHne Hepa3pylIAOIMIEero KOHTPOJS OCOOEHHO akTyanbHO it o0bekToB TOK, rame
IIPOBEICHUE  PA3PYLIUTEIbHBIX  MCIBITAHUM  3a4acTyl0  HEBO3MOXXHO WM  SKOHOMHYECKH
Herenecoo0pa3Ho. BMecte ¢ TeM cienyer yu4uThIBaTh, YTO HAIMYHME arpEeCCHBHBIX CPEXl U CIOXKHBIE
YCIOBMSI 3KCITyaTallud MOTYT BIUSATb Ha TOYHOCTb IIOJIy4aeMbIX pe3yJbTaToB, 4YTO TpeOyer
KOPPEKTUPOBKH METOJIMK M y4YeTa JOMOIHUTEIbHBIX (haKTOpoB [2].

Hapsny c¢ HepaspylIalomMMU METOJaMHU IIUPOKO HCIOJBb3YIHOTCS MHCTPYMEHTAJIbHBIE METOIbI
o0cieIoBaHMs, MO3BOJISIONIME MOMY4YaTh KOJIMYECTBEHHBIC TMOKA3aTeIM COCTOSIHHUS KOHCTPYKIHiA. B
nporecce 00CIeI0BaHUS BBIIOJIHIIOTCS HM3MepeHHs aedopMaiuii, ocaloK, IIWPUHBI PACKPBITUS
TPELINH, a TaKXe OMpPEIENAIOTCS MPOYHOCTHBIE XapaKTEpUCTHKH MarepuaioB. Ocoboe 3HadeHHE
puoOpeTaeT BO3MOXKHOCTb OTCJICKHMBAHUS U3MEHEHHUH 3TUX MapaMeTpoB BO BPEMEHH, YTO MO3BOJISET
BBISIBJISITH TEHJECHIIMH Pa3BUTHA JE€(PEKTOB U IPOTHO3UPOBATH JAJIbHENIIEE COCTOSIHUE 00BEKTA.

CyliecTBeHHBIH BKJIaJ B Pa3BUTHE JUATHOCTHKH BHOCAT LU(POBBIE TEXHOJOI'MH, KOTOPHIE B
MOCJIEAHUE TOJbl MOJYUMIM HIMPOKOE pacrpocTpaHeHue. lcnonab3oBaHue 1a3epHOro CKaHUPOBAHUS
MIO3BOJISIET CO3/1aBaTh BBICOKOTOYHBIC TPEXMEpPHBbIE MOJEIH 3/aHUN U COOpYKEHHH, OTpakaroliue
(hakTHUECKOE COCTOSTHNE KOHCTPYKIHA. Takre MOAen JaroT BO3MOKHOCTD BBISIBIISITh TEOMETPHUECKHUE
OTKJIOHEHUS, IeOopMaLu U Jpyrue 1eeKThl C BHICOKOH CTENEHbIO TOUHOCTH.

[Tpumenenne GoTorpaMMeTprn 1 OCCHIIOTHBIX JICTATEIBHBIX allapaToB 00eCIIeYNBACT JOCTYI
K TPYIHOJOCTYIHBIM y4acTKaM OOBEKTOB, YTO OCOOEHHO Ba)KHO INpPH OOCIEI0BaHMM BBICOTHBIX U
CJIO’KHBIX MPOMBIIUIEHHBIX COOPYKE€HHH. DTO MO3BOJIAET CHU3UTh TPYAOEMKOCTh pabOT U MOBBICUTh
0€30macHOCTh TPOBENEHHsT O0O0CIeAOBaHUMA. JIOMOIHUTENHPHO HCHOIB30BaHNE WH(GOPMAIMOHHOTO
MOJICJIMPOBAHUS 3[JaHUH aeT BO3MOXKHOCTb MHTEIPUPOBATH pE3yJbTaTbl OOCIIEAOBAaHUS B EIUHYIO
U(POBYIO CPEy, UTO YIPOILIAET aHATN3 JAHHBIX U IPUHATHE WH)XCHEPHBIX PEIICHHH.

MOHUTOPUHT TO3BOJISIET KOHTPOJIUPOBAaTh JAeQOpMaluu, TEeMIEpaTypHbIE BO3JIEHCTBHS,
BUOpALIMOHHBIE XapPaKTEPUCTUKU M Jpyrue MapaMeTpbl, BIMSIOUIME Ha HAJeKHOCTh OOBEKTa.
[TonmyuyeHHble naHHBIE 00palaTHIBAIOTCS M AHATU3UPYIOTCS, YTO JAeT BO3MOXHOCTb CBOEBPEMEHHO
BBISIBJISITH OTKJIOHEHHSI OT HOPMaJIbHOI'O COCTOSIHUS M MPUHUMATh MEPHI 10 MPEAOTBPAILEHUIO aBapuil.
Oco6eHHO BayK€H MOHUTOPUHT U1 00BEKTOB, HAXOJAIINXCS B JUINTEIILHON SKCIUTyaTalluy, TaKk Kak OH
o0OecrnieurBaeT HEMpepbIBHOE HAOMIOACHHUE 32 UX COCTOSIHUEM M MO3BOJIAET MEPEHTH K YIPABIICHUIO
TEXHUYECKUM COCTOSIHUEM Ha OCHOBE (DaKTUYECKHX JTaHHBIX.

Hecmotps Ha oueBUAHBIE TPEUMYIIECTBA COBPEMEHHBIX METO/I0B AMATHOCTUKH, UX IPUMEHEHUE
CBSI3aHO C pAAOM orpaHuyeHMd. OJHMM M3 OCHOBHBIX (DAKTOPOB SBISETCS BBICOKAs CTOMMOCTb
000pyI0BaHUs U MPOTPAMMHOT0 00€CIIeYeHHUs], YTO 3aTPyAHSET UX MHUpoKoe BHenpeHue. Kpome toro,
HCMOJIb30BAHUE TAKUX METO/0B TpeOyeT BBHICOKON KBaJU(HUKAIMM CIEHUAINCTOB M HAJIMYMS OIBITA
paboThl ¢ COBPEMEHHBIMU TEXHOJIOTHSIMHU.

B ycnoBusx amutenbHOM okcmryatanuu o0bekToB TOK ocoboe 3HaueHue mnpuobperaer
KOMIUIEKCHBIA TMOJXOJ, OCHOBaHHBIM Ha COYETAHHHM TPAJWLIUOHHBIX M WHHOBAIMOHHBIX METOOB
o0clie1oBaHMsl, a TAK)Ke BHEJIPEHUU CUCTEM MOHUTOPHUHTA.

JlanbHeiiee pa3BUTHE METOAOB JTMAarHOCTUKU JIOJKHO OBITh HANpaBiIeHO Ha X aJaNTaluio K
ycnoBusaM sKcrutyatanun oobektoB TOK Kazaxcrana, a Taxke Ha pa3paOOTKy YHHU(MUIIMPOBAHHBIX
METOAMK, OOECIEUYHBAIONIUX TMOBBIIEHHE A((PEKTUBHOCTH OOCIENOBaHUM ¥  JOCTOBEPHOCTH
[I0JIy4aE€MBbIX PE3YyJIbTaTOB.
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THE USE OF AUTHENTIC MATERIALS IN THE EFL CLASSROOM:
CHALLENGES AND OPPORTUNITIES

Bexultanova Saulet
English Teacher, Zaman Elite Kazakh School
Almaty, Kazakhstan

Abstract
This article examines the use of authentic materials — real-world texts, videos, and audio
recordings not originally created for language-teaching purposes — in EFL (English as a Foreign

Language) classrooms at the primary school level. Drawing on an 8-week quasi-experimental study
conducted at Zaman Elite Kazakh School in Almaty with two groups of Grade 4 learners (n = 20), the
paper analyses motivational benefits and linguistic challenges that authentic input introduces. Statistical
analysis (independent-samples t-test and Mann-Whitney U test) confirmed significant between-group
differences (p < .001). The findings indicate that, when supported by adequate scaffolding, authentic
materials produce measurably higher reading comprehension and learner motivation compared to
exclusive coursebook use.

Key words: authentic materials, EFL classroom, reading comprehension, learner motivation,
scaffolding, quasi-experimental design.

14. Introduction

Authentic materials have been a subject of considerable debate in second language acquisition
(SLA) research since the communicative language teaching movement of the 1970s. Unlike
pedagogically adapted texts, authentic materials preserve the natural complexity of the target language
— its collocations, discourse markers, pragmatic conventions, and cultural allusions, thereby exposing
learners to input that closely mirrors real-world communication [Guariento & Morley, 2001; Tomlinson,
2012].

The theoretical underpinning of the present study draws on three frameworks: Krashen’s Input
Hypothesis, which holds that acquisition occurs when learners encounter comprehensible input slightly
above their current level (i+1) [Krashen, 1982]; Vygotsky’s Zone of Proximal Development (ZPD),
which supports scaffolded instruction to mediate challenging input [Vygotsky, 1978]; and Nation’s
extensive reading principles, which link high-volume L2 exposure to vocabulary depth [Nation, 2001].

While research in high-resource EFL contexts has repeatedly demonstrated the potential of
authentic materials [Martinez, 2002; Peacock, 1997], evidence from Central Asian school settings
remains sparse. Teachers at schools such as Zaman Elite Kazakh School face the dual challenge of
meeting state curriculum standards while preparing students for international proficiency examinations.
The present study was designed to address this gap.

2. Methodology

2.1 Research Design

A quasi-experimental pre-test / post-test design was employed over eight consecutive school
weeks [Creswell, 2014]. Two existing Grade 4 classes at Zaman Elite Kazakh School were assigned as
the experimental group (EG) and the control group (CG). The EG received instruction integrating
authentic materials alongside the standard curriculum; the CG used only the prescribed coursebook
throughout.

2.2 Participants

Twenty students aged 9-10 participated (EG: n = 10; CG: n = 10). Pre-test scores confirmed no
significant baseline difference between groups (t(18) = 0.31, p = .76), establishing pre-experimental
equivalence.

2.3 Instruments

—Reading Comprehension Test (RCT) — adapted from the Cambridge Young Learners Movers
sample papers; 20 items covering literal comprehension, vocabulary in context, and inferencing.
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—Vocabulary Recognition Task (VRT) — 25 target words drawn from authentic texts used in the
EG; both groups tested on the same items.

—Learner Motivation Questionnaire (LMQ) — 10-item Likert scale (1-5) adapted from
[Dornyei, 2001], measuring interest, perceived challenge, and willingness to engage.

2.4 Materials Used in the Experimental Group

Authentic materials were selected on three criteria: (a) topical relevance to the Grade 4 curriculum
themes; (b) linguistic accessibility (CEFR A2-B1); and (c) multimodal variety. Sources included BBC
Learning English clips, graded reader extracts (Oxford Bookworms Stage 1-2), and articles from the
Kazakhstani children’s magazine Uly Dala Balasyavailable in English, in line with the culturally
responsive materials selection framework advocated by [Richards, 2001; Willis, 1996].

3. Results

3.1 Descriptive Statistics

Table 1 presents the post-test descriptive statistics for both groups across all three instruments. All
scores are expressed as percentages (0-100).

Table 1. Post-Test Descriptive Statistics by Group

Vocabulary 82.0 4.22 66.0 3.50 +16.0
Recognition

Reading 74.0 4.35 61.0 3.65 +13.0
Comprehension

Inferencing Sub-score 68.0 5.10 49.0 4.80 +19.0
Motivation Index (%) 80.0 6.32 40.0 5.94 +40.0

Note. EG = Experimental Group; CG = Control Group; M = Mean; SD = Standard Deviation; A =
difference (EG - CG).

Figure 1. Comparative Performance: Experimental vs. Control Group
100 -
mmm Experimental (authentic materials)
B Control (coursebook only)

80%
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60

40 4
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Vocabulary Reading Inferencing Motivation
Recognition Comprehension Questions Index

Figure 1. Comparative post-test performance: Experimental vs.
Control Group across four measures (%).

3.2 Inferential Statistics
To test whether post-test differences were statistically significant, two complementary analyses were

conducted: an independent-samples t-test (parametric) and the Mann—-Whitney U test (non-parametric),
given the small sample size (n = 10 per group).

Table 2 reports results for the Reading Comprehension Test, the primary outcome measure.
Table 2. Inferential Statistic§ Reading Comprkension Test

Test Statistic df/n p-value Effect | Decision
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Independent t-test t=8.356 df =18 p <.001 d= Reject
3.74 Ho
Mann-Whitney U U =100.0 ni=n>=10 p <.001 r=.89 Reject
Ho
Not e. Ef fect -tse ste)s; (Ma&mduwhihéy)sBtdndi¢ate a large effect (d > 0.8;
r>0.5).

Both tests confirm a statistically significant difference (p < .001). Cohen’s d = 3.74 and r = .89 both
denote a very large practical effect, consistent with effect-size benchmarks established in educational
research [Creswell, 2014].

Figure 2. Reading Comprehension Growth Over 8 Weeks
75.0 q
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Figure 2. Reading comprehension growth trajectories over the 8-week intervention period (weekly %
scores).
15. Discussion

The statistically significant and practically large differences observed between groups corroborate
earlier research by [Peacock, 1997], who reported that EFL learners rated authentic materials
significantly more motivating than artificial texts. The present study extends this finding to younger
learners (ages 9-10) in a Central Asian school context.

The strongest between-group gap appeared on inferencing sub-scores (A = +19%), consistent with
[Nation, 2001]’s argument that extensive reading in context strengthens meaning inference from
surrounding text. Vygotsky’s ZPD framework [Vygotsky, 1978] explains this outcome: authentic
materials situated at the upper boundary of learners’ competence, when scaffolded, push learners into
productive struggle and accelerate conceptual development.

The motivation gap (A = +40%) was the most striking finding. Post-study interviews (n = 8,
qualitative subsample) revealed that students specifically cited BBC video clips and locally-sourced
Kazakhstani articles as the most engaging elements, suggesting cultural relevance amplifies the novelty
effect of authentic input [Martinez, 2002].

A critical caveat must be stated. Students entering the study with below-average pre-test scores (<
50%) showed the smallest gains and highest frustration in weeks 1-2, directly reflecting Krashen’s i+1
threshold [Krashen, 1982]: when the gap between authentic input and learner proficiency is too wide,
affective filters rise and acquisition stalls. Structured vocabulary pre-teaching and tiered texts, consistent
with recommendations by [Widdowson, 1990; Willis, 1996], mitigated this effect from week 3 onward.

16. Conclusion

This study provides empirical evidence that authentic materials, when integrated with deliberate
scaffolding, produce significantly better outcomes in vocabulary recognition, reading comprehension,
inferencing ability, and learner motivation than exclusive reliance on coursebook instruction among
Grade 4 EFL learners in Kazakhstan. Key recommendations for practitioners include:

— Select materials at CEFR A2-B1 for Grade 4; systematically pre-teach high-frequency
unknown vocabulary before text exposure.

— Prioritise locally relevant authentic sources (regional magazines, local news in English) to
maximise cultural resonance.
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— Monitor lower-proficiency learners weekly; provide tiered versions of authentic texts if
frustration is observed.

— Replicate this study with larger samples (n > 30 per group) to permit parametric analysis with
greater statistical power.
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Abstract

In this research, three commonly utilized digital forensic tools — FTK Imager, KAPE and Autopsy,
were compared based on their abilities to acquire and analyse Windows related forensic artifacts (on
disk). The aim of the study is to measure each tool's adequacy, efficiency and ease of use when
conducting practical incident response procedures. The analysis was based on an actual case study
dealing with the recovery and assessment of forensic related evidence that points toward alleged criminal
activities involving Windows operating systems. FTK Imager was evaluated for its ability to perform
disk acquisition and validate the integrity of evidence recovered from the disk. KAPE was evaluated on
its rapid (or near real-time) and selective ability to retrieve evidence associated with log files, Prefetch
Files and registry entries and Autopsy provided an automated means of conducting an exhaustive
analysis of this forensic evidence and producing reports as needed. The findings of this study indicate
that FTK Imager provides reliable means to acquire evidence from a disk, while KAPE performs rapid
and targeted collection of Windows operating system related forensic evidence. Additionally, while
Autopsy provides a complete and automated means of conducting an extensive examination of Windows
operating system related forensic evidence and producing reports, there is an interrelationship between
these tool's strengths which can contribute to more effective cyber investigations. The study provides
recommendations to assist practitioners with incorporating each of these forensic tools into a developed
forensic workflow process.

Keywords: digital forensics, FTK Imager, KAPE, Autopsy, forensic artifacts, evidence
acquisition, forensic workflow, incident response, cyber investigation

17. Introduction

Digital forensic investigations are becoming increasingly important in today’s cyber environment
due to the growing complexity and frequency of digital crimes. Digital forensics plays a critical part in
digital crimes through the careful examination of computers and other electronic devices to provide
Digital Investigators with evidence to identify potential suspects [1]. Through their examinations, Digital
Forensic Investigators have an opportunity to find significant evidence regarding the criminal activity
that was committed with the use of digital technology. Digital Forensic Investigators are typically faced
with sophisticated cyber-attacks that have left evidence at various locations within a computer system
such as files, log files, registry entries and network traffic logs. Thus, the task of Digital Forensic
Investigators is twofold: they must not only locate and collect digital evidence but they must also
properly process and analyze it, so as to recreate the sequence(s) of actions that resulted in the event.
Due to the rapid development of new types of malware and new methods of attacking computer systems,
and also due to the wide variety of Windows operating systems, digital forensics can be extremely
difficult. Likewise, although there are many digital forensics tools available for Forensic Analysis, each
of these tools has its strengths and weaknesses and no single tool has received general acceptance as the
best or only way to conduct digital forensics, leaving it necessary to evaluate and compare commonly
used digital forensic tools to develop evidence-based conclusions to provide guidance and ensure quality
investigation outcome(s).
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This study addresses the need for practical guidance in digital forensics by examining three widely
used tools: FTK Imager, KAPE, and Autopsy. FTK Imager is a free and reliable disk imaging tool that
allows the investigator to create exact duplicates of digital evidence in a manner consistent with the
principles of forensic science. The duplicating process does not alter the original source, ensuring that
the evidence has been preserved in its original condition. The FTK Imager supports forensic imaging of
all types of physical and removable media, including local hard drives, compact disks, digital video disks
(DVDs), USB flash drives, and other forms of removable media. Furthermore, FTK Imager provides a
means for the investigator to preview the contents of forensic images, either locally or remotely, prior
to conducting more extensive forensic analyses of them [2].

KAPE is a tool that enables an investigator to perform targeted and expedited collection of
significant forensic artifacts (e.g., logs, prefetch files, registry entries) from systems, thus shortening the
time necessary for evidence collection. KAPE can support the collection of valuable artifacts for later
analysis during disk imaging, enabling preliminary analysis to be performed while subsequent imaging
takes place. KAPE’s primary functions include ensuring rapid collection of key artifacts, concentrating
on the acquisition of critical items, and gathering artifacts prior to disc imaging [3].

The Autopsy forensic software provides a multidimensional platform to analyze and manage
digital evidence; the software automatically parses and indexes data and produces reports from the
collected data by automating the creation of these reports[4].

Unlike prior studies that primarily provide descriptive comparisons of digital forensic tools such
as FTK Imager, KAPE, and Autopsy, this research introduces a quantitative evaluation model for
forensic tool assessment. The proposed model incorporates measurable metrics including artifact
completeness rate, processing time, and automation level, enabling a reproducible and standardized
comparison of digital forensic tools. This approach contributes to improving the objectivity and
scientific rigor of forensic tool evaluation in Windows environments[27].

. RELATED WORK

Digital forensic investigation of Windows systems has produced a substantial body of work that
addresses three tightly related topics: [5] the nature and forensic value of Windows artifacts (Registry
hives, Prefetch, Amcache, event logs, browser caches), [6] methods and tools for data acquisition
(disk/image acquisition, live vs. offline collection), and [7] frameworks and toolchains for parsing,
extracting and triaging artifacts at scale. Several studies provided detailed mappings and taxonomies of
Windows execution and system artifacts and demonstrated how these artifacts support timeline
reconstruction and attribution [5], [6], [7]. These foundational artifact studies underpin evaluations of
parsing/collection tools because they define what an investigator should expect to recover and why
certain artifact categories (e.g., Amcache, ShimCache, Prefetch) are particularly valuable for proving
program execution and timelines.

A second strand of research focuses on acquisition and imaging tools. Comparative assessments
and empirical evaluations of disk-imaging and acquisition utilities have highlighted differences in
feature sets, forensic soundness, performance, and metadata preservation across popular products
(including FTK Imager and other imagers) [8], [9]. Such evaluations typically measure integrity (hash
preservation), speed, supported formats, and the ability to create forensically sound images for
downstream analysis. These metrics are directly relevant when comparing FTK Imager (commonly used
for bit-for-bit imaging and logical previews) with other acquisition and triage approaches such as
KAPE’s targeted artifact collection.
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A third body of work evaluates analysis and triage tools. Autopsy (with The Sleuth Kit) has been
the subject of multiple usability and capability assessments that consider parsing coverage, timeline
construction, extensibility via modules, and applicability in case workflows [10], [11]. More recent
research and practical reports examine faster, targeted collection/processing approaches (epitomized by
KAPE) that prioritize artifact extraction and immediate parsing over full-image processing; proponents
argue that KAPE shortens time-to-intelligence by collecting only high-value artifacts and running
processing modules against them [12], [13]. Empirical comparisons of full-image analysis workflows
versus targeted collection indicate trade-offs: full-image analysis (Autopsy / FTK workflows) yields
exhaustive coverage but is slower and resource-intensive, while targeted processing (KAPE-style) can
accelerate incident response but relies on correctly selecting artifact targets.

Several comparative studies benchmark combinations of disk acquisition plus analysis tools (for
example, FTK Imager + Autopsy; or image acquisition followed by breadth parsing tools). These works
evaluate detection/recovery of deleted files, timeline completeness, ease of use, and processing
throughput in realistic experiments or case-like datasets [14], [15]. They highlight common practical
issues — tool-specific parsers that miss newer artifact formats, version-dependent parsing gaps, and the
need to keep parsing modules updated as Windows evolves (e.g., Windows 10/11 changes). These
findings motivate hybrid workflows in which fast triage with KAPE identifies priority systems and
artifacts, and full-image analysis with Autopsy/FTK is reserved for deeper examination.

Finally, a more recent trend integrates curated datasets and automation (datasets of Windows
artifact-bearing images, and pipelines for large-scale artifact extraction) and examines how these
datasets can be used to evaluate and train artifact parsers or even forensic ML tools [16], [17]. This
movement toward reproducible evaluation sets and pipeline-oriented comparisons helps to standardize
tool assessments and makes head-to-head comparisons (FTK Imager vs KAPE vs Autopsy) more
rigorous: experiments use the same images, the same evaluation metrics (recall/precision for artifact
recovery), and quantify processing time and analyst effort. Overall, the literature suggests clear
complementarities rather than a single “best” tool: FTK Imager remains standard for reliable imaging,
Autopsy provides a broad analysis environment and reporting, and KAPE offers extremely fast targeted
collection and module-driven parsing suitable for triage and incident response.

While many scholars have reported on Windows Artifact Analysis and Tool Evaluation in general,
there still exist numerous gaps in the literature. The existing studies are limited primarily to evaluation
of individual tools, with no real-world comparison of the effectiveness of FTK Imager versus KAPE and
Autopsy. The lack of empirical evidence comparing these tools to assess how much more of an artifact
each tool captures than another tool exists, how fast each tool operates and how much effort goes into
using each tool (e.g. number of clicks required to process each image). There are also few studies that
look at how new versions of Windows (10 & 11) as well as new formats for artifacts may introduce
potential issues with accuracy and completeness for researchers. Even fewer have produced reproducible
benchmark datasets for systematically comparing each tool against each other which is needed to be able
to establish a basis on which to evaluate tools consistently across all areas of digital forensics [23][26].

I1. RESEARCH METHODOLOGY
In this part, a comparative analysis of three widely used digital forensic tools—FTK Imager,

KAPE, and Autopsy—was conducted to evaluate their effectiveness in extracting and analyzing
Windows artifacts. The primary goal was to assess how these tools perform in the collection, processing,
and visualization of critical forensic data, including event logs, browser history, temporary files, and
registry entries.

18. Research Objective

58



MexnyHapoaubiil HayuHbld xypHan AKAJIEMUK Ne 1 (304) 2026 r.

The objective of this research was to systematically compare the functionalities of FTK Imager,
KAPE, and Autopsy, focusing on their capabilities to efficiently collect and analyze key artifacts from
a Windows environment. Specifically, the study aimed to determine which tool is most suitable for:

1. Extracting Event Logs to track system and security events.
2. Collecting Browser History to reconstruct user activity.
3. Analyzing Temporary Files for residual user actions.
4. Examining Registry Artifacts for system configuration and application traces.
The key Windows artifacts targeted in this study are summarized in Table I.
KEY WINDOWS ARTIFACTS FOR ANALYSIS

Avrtifact Type Example Data Research Relevance

Event Logs System, Security, Application Track system events and detect
Logs attacks

Browser History Chrome, Edge, Firefox Reconstruct user activity

Temporary Files Application cache, temp files Residual traces of actions

Registry User, System, Software Keys System configuration and settings

Artifacts

B. Test Environment
All testing was performed under identical conditions to ensure reproducibility and fairness in the
comparison. The experimental environment consisted of a desktop PC equipped with an Intel i7 CPU,
16 GB RAM, and a 512 GB SSD, running Windows 10 Pro (version 22H2). The versions of the tools
used were FTK Imager v4.7.1.2, KAPE v1.1.0.0, and Autopsy v4.19.1.Figure 1 illustrates the test
environment, highlighting the setup where the Windows system, forensic tools, and target data were
connected for analysis.

Figure 1. The test environment.
C. Test Scenario

A structured test scenario was implemented to ensure consistent evaluation across all tools. The
scenario involved three main stages:

Data Preparation: A Windows disk image containing realistic user data was created to simulate
an operational system. As shown in Figure 2, FTK Imager displays the creation of a disk image.
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Figure 2. FTK Imager displaying the creation of a disk image
I.Artifact Extraction: Each tool was used to collect Event Logs, Browser History, Temporary

Files, and Registry Artifacts according to its workflow and capabilities. Figure 3 illustrates the use of
KAPE for this process.

Flguresbge ‘o‘fv KAPE for artifact extraction. o

The GUI version of KAPE provides analysts with an intuitive method to construct a triage
collection by selecting the forensic artifacts to include in the triage image. Figure 4 highlights the Target
section (the collection) on the left-hand side of the interface. The right-hand side, partially shown,
represents the Module (processing) section of KAPE.

L PR Y S Op s

—b|

Figure 4. KAPE GUI highlighing theTarget (collection) section and partially showing the Module
(processing) section.

Autopsy allows acquisition of data from both live systems and disk images. After adding a data
source, the analyst navigates to the desired file location and selects the Extract File(s) option. Figure 5
illustrates this process.
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....

Figure 5. Extracting files in Autopsy from a live systém or disk image.
Result Comparison: The tools were evaluated based on several metrics, including extraction time,
completeness of collected data, usability, and automation capabilities.
The step-by-step procedures for each tool are summarized in Table I1.

TABLE II. STEP-BY-STEP TESTING SCENARIO

Step FTK Imager KAPE Autopsy

Disk image | Yes, manual Yes, automated Import via GUI

preparation export

Event log extraction Yes, built-in Yes, via Target Lists Yes, Timeline module
viewer

Browser history | Limited (Chrome, Yes, multiple browsers | Yes, built-in module

extraction IE) supported

Temporary file | Yes, file explorer Yes, automated collection | Yes, File Analysis

extraction module

Registry data | Yes, manual | Yes, automated Yes, Registry module

extraction export

This scenario ensured that each tool was tested under comparable conditions and allowed a quantitative
and qualitative assessment of performance.

D. Quantitative Evaluation Model

To address the limitations of subjective comparison, this study introduces a quantitative evaluation
framework based on measurable performance indicators.The primary metric used is the Artifact
Completeness Rate (ACR), defined as:

5

00 =
0

pnimtb

where 0 represents the number of correctly extracted artifacts, and 0 is the total
number of known artifacts present in the test dataset.
In addition to ACR, the following metrics were used:
* Processing Time (T): measured in minutes for extraction and analysis
 Automation Level (A): calculated based on the ratio of automated steps to total required actions
» Usability Score (U): derived from task completion complexity and interface interaction effort
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Each experiment was conducted five times under identical conditions to ensure repeatability. The
final values were calculated as the average of all runs[30].

IV RESULTS & DISCUSSION
This section presents the results of the comparative evaluation of FTK Imager, KAPE, and
Autopsy. The analysis focused on the completeness of extracted artifacts, processing speed, ease of use,
and automation capabilities [20].
All three tools successfully extracted core Windows artifacts, but the depth, completeness,
structure, and automation levels varied significantly:
1 FTK Imager provided stable disk imaging and transparent file structure viewing but required
extensive manual work.
1 KAPE delivered the most complete and automated collection of artifacts due to its Target and
Module system.
1 Autopsy offered the best visual analysis, correlation of events, timeline reconstruction, and
keyword searching.

Table Ill. Average Processing Time (minutes)

Metric FTK Imager | KAPE | Autopsy
Extraction Time | 14 6 12
Analysis Time 20 5 15
Total Time 34 11 27

The processing time results highlight significant differences in how each tool manages workflow
efficiency:

KAPE is the fastest tool overall, completing both extraction and minimal analysis in just 11
minutes.

This performance advantage comes from its modular system of Targets and Modules, which allows
the tool to skip unnecessary data and collect only forensic-relevant artifacts. Since KAPE does not
attempt to index or visually interpret data, it avoids the overhead seen in Autopsy.

In large-scale incident response environments, this efficiency reduces bottlenecks and
allowsresponders to triage multiple systems rapidly.

Autopsy requires more time due to its heavy focus on analysis rather than extraction alone.The
timeline construction, index generation, keyword search preparation, and hash database matching all add
to the processing time.

19. CONCLUSION

This study presented a quantitative comparative analysis of three widely used digital forensic tools:
FTK Imager, KAPE, and Autopsy. Unlike previous works that rely on descriptive comparisons, this
research introduced a measurable evaluation model based on artifact completeness rate, processing time,
and automation level.

The results demonstrate that KAPE achieves the highest efficiency and artifact coverage, making
it suitable for rapid incident response. Autopsy provides a balanced approach with strong analytical
capabilities, while FTK Imager remains essential for ensuring forensic integrity during acquisition.

The proposed quantitative framework enhances the objectivity and reproducibility of forensic tool
evaluation and can be applied in future studies. Further research may extend this model to additional
tools, larger datasets, and modern environments such as Windows 11 and cloud-based systems.
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HUHTETPAIIMA ABTOMATU3NPOBAHHbBIX CUCTEM YUETA JUIA
INOBBINEHUSA DOPEKTUBHOCTHU YITPABJIEHUA MAT'NCTPAJIBHBIMH
HE®TEINIPOAYKTOINIPOBOJAMHU

1 02Mmdde ¢.
Cee&Km@BaxcTaHCKWUIN yHuUBepcurtTe

Anparma: Makana MarucTpaibIblK KYOBIp KOJiri Ke3iHJIe MyHall eHIMACpIH €CelKe alxyblH
CEHIMIIITT MEH JKEeACNIIriH apTThIpy MoceleciHe apHanraH. Kaszipri 3amMaHfbl CaH MEH cara
kepcetkimrepin enmey xyhenepinid (CUKH/CUKHIT) HopMaTUBTIK-TEXHUKAIBIK MYMKIHIIKTEpP1 MCH
6ackapy miardopmanapbIMeH UHTETpalHsIaFbl alIIaKThIK MeH alaMu (hakTopra OalIaHBICThI Oapbl
KOJIJIaHYABIH HAKTHI THIMJIUIITT apacklHaa KaHmIbUTBIK aHBIKTAIARl. SICN-1i kocimopsiHHBIH mes/ERP
KylenepiMeH TepeH MHTerpanusiay ABTOMATTHI aFbIHIbI TY3€TY JKOHE CTaTUCTUKAJIBIK KalTaaaHybl
0akpuIay Heri3iHae KOMMEpUHUsUIBIK TeHrepiMci3aikTi 0,15% - Fa neifin ToMenaeTyre MyMKiHZIIK Oepeni
JlereH rumnores3a TyxbipbiMAanrad.. CaHnplKk O6ackapy TizoOeriHiH asnemenTi petinae CHUKH/CUKHII
CTPATETHSUIBIK MAaHBI3ABUIBIFBl TYpasibl KOPBITBIHIABI JKacaiabl skoHe future research (MammHambik
OKBITY, OJIOKUEIH, akayJapra Te31M/Ii XaTTaMmanap) OarbITTapbl YCHIHBUIIBI.

Ty#inai ce3nep: MyHail ©HIMIEPIHIH MaruCTPaibAbIK Kejiri, MyHal >koHe MyHail eHIMIEpiH
ecenke any, CUKH, CUKHII, enmeyni aBroMaTTaHablpy, HUGPIAHABIPY, METPOJIOTHUSIIBIK IOIIIK,
caranbl OaKpLIay, HIBIFBIHAAP/IBI A3aUTY, TEXHOIOTUSIIBIK TIPOIIECTEPi OacKapy.

Annotanus: Ctarbs MocBsiieHa npo0aemMe MOBbIIIEHUS JOCTOBEPHOCTH U ONIEPAaTUBHOCTH y4eTa
HE(PTENPOIYKTOB IPH MAaruCTPaJbHOM TPYOOIIPOBOIHOM TpAaHCIOPTE. BBIABICHO NPOTHBOpEUNE
MEX/1y HOPMAaTUBHO-TEXHUYECKUMH BO3MOYKHOCTSMHU COBPEMEHHBIX CHCTEM M3MEpPEHHUsl KOJUYECTBA U
nokazarenei kauectsa (CMKH/CUKHII) u peansHO 3()(heKTUBHOCTHIO MX TPUMEHEHHS H3-32 Pa3phIBa
B HMHTETpAllUd C YMpaBISOMMMH IuiatrGopmamMu U denmoBeueckoro ¢akropa. CdopmynupoBaHa
runore3a o Tom, uro riayoOokas unrerpauus CUKH ¢ xopnopatuBaeiMu MES/ERP-cuctemamu Ha
OCHOBE aBTOMAaTHYECKON KOPPEKIIUHU PACX0/1a U CTATUCTUYECKOTO KOHTPOJIS IOBTOPSIEMOCTH MTO3BOJISIET
CHU3UTh KomMmepueckuit HeOamanc 1o 0,15 %.. Chenan BbIBOI O CTpaTerM4ecKod 3HAYMMOCTU
CUKH/CHUKHII kak >nemeHTa 1iu(poBOro KOHTypa yrnpaBlIeHHUS U TMPEJIoKEeHbl HampaBieHus future
research (MammHHOE 00y4eHUE, OJIOKYEHH, 0TKAa30yCTOMYUBBIE TPOTOKOJIBI).

KnroueBbie  ciioBa: MarucTpalbHBI  TpaHCIOPT HEPTEOPOAYKTOB, Yy4eT HePTH U
Heprenpoaykro, CUKH, CUKHII, aBromaTtuzanus u3MepeHuil, uudpoBusanus, METpoOIOruyecKas
TOYHOCTb, KOHTPOJIb KaU€CTBa, CHUJKEHHE MOTEPh, YIIPABICHNUE TEXHOJOTMUECKUMU IIPOLIECCaMU

Annotation: The paper addresses the challenge of improving the reliability and timeliness of
petroleum product accounting in trunk pipeline transport. A contradiction is revealed between the
technical capabilities of modern automated measuring systems (SIKN/SIKNP) and their actual
efficiency due to weak integration with corporate management platforms and human factors. The
hypothesis is that deep integration of SIKN with MES/ERP systems, employing automatic flow
correction and statistical repeatability control, can reduce commercial unbalance to 0.15 %. The study
concludes that SIKN/SIKNP systems are of strategic importance for improving reliability, efficiency,
and economic sustainability in the industry.

Keywords: trunk pipeline transportation of petroleum products, oil and petroleum product
accounting, SIKN, SIKNP, measurement automation, digitalization, metrological accuracy, quality
control, loss reduction, process management

BBenenue

MaructpanbHplii TPaHCTIOPT HEPTEHPOIYKTOB SBISECTCA HEOTHEMJIEMON YacThiO TOTUITMBHO-
HHEPTeTHYECKOT0 KOMIUIEKCA M UTPAeT KIIOUEBYIO pOJIb B OOECIEUEHHH CTaOMIBLHOTO CHAOKEHUS
oTpacjeil PKOHOMHUKH B3Hepropecypcamu. B ycioBusx pocta o0BeMOB A00bIYM, MEepepabOTKH |
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TPAHCHIOPTHPOBKH HE(PTENPOAYKTOB BO3pPACTAIOT TpeOOBaHMA K TOYHOCTH, HAACKHOCTH M
ONEPATUBHOCTU MX ydeTa Ha BCEX dTamax ABWXKEHHS — OT IyHKTa OTIPABIEHHS JO KOHEYHOIO
norpeodurens [3].

Kputnueckn  BaKHBIM = 3J€MEHTOM  3(()EKTUBHOIO  YNPABIEHUS  MarucTpajlbHbIMU
HE(PTENPOIYKTONPOBOJAMUA CTAHOBHUTCS OpraHU3alMs JJOCTOBEPHOTO HW3MEPEHHS KOJIMYeCTBA U
KayecTBa TpaHCHOpTHpyeMol mnpoxykiuu. OJHAKO B pealbHOM NpakTUKE TPyOOIPOBOJHOIO
TPaHCIOPTa JIO CUX IHOpP HCIOJB3YIOTCS YCTapEeBIINE METOJbI y4eTa — C BBICOKOH JIOJIeH pYy4YHBIX
olepalui, HECOBEPLUIEHHbIMU CPEICTBAMH U3MEPEHUS U OTPAaHUYEHHBIM YPOBHEM aBTOMATU3ALUH. DTO
OPUBOAUT K PpHUCKAM TMOTPEIIHOCTEl B yueTe, 3a7epkKKkaM B IiepeAade JaHHBIX, IMOTepsSM
He(TeNPOTYKTOB M CHHKEHHIO TIPO3PaYHOCTH KOMMEPUYECKUX oreparuii [4].

Ha ¢one akTuBHOW mU(pPOBU3ANMN OTPACTH M YKECTOUCHHS TpeOOBaHWU K 0€30MacHOCTH U
HKOJIOTUYHOCTH, CTAHOBUTCSI HEOOXOAMMBIM Iepexoj OT (parMEHTapHbIX M MOPAJIBHO yCTapeBIIMX
IIOJIXOJI0OB K M3MEPEHUSAM K KOMIUIEKCHBIM, aBToMaTu3upoBaHHbIM cuctemMam — CHUKH u CHUKHII
(cucTeMbl M3MEpPEHHS KOJHYECTBA M IMOKa3aTeleil kadecTBa Hedtu U Hedrempomykros) [1,2]. Dtu
CHCTEMBbI TIO3BOJISIIOT B pEaIbHOM BPEMEHU KOHTPOJIMPOBATH MapaMeTphl MPOAYKLNHU, 00€CIECUNBAIOT
METPOJIOTHUECKYIO IPOCIEKUBAEMOCTh U TOYHOCTb, COOTBETCTBYIOT COBPEMEHHBIM HOPMATHUBHBIM
TpeOOBAHUAM H MOJICPKUBAIOT BHICOKYIO CTETICHb aBTOMATH3AIMH yUETa.

Nurerpamus CUKH/CUKHII B TexHONMOrnYeckuii nporecc TpaHCIOPTUPOBKHU HE(DTEIPOAYKTOB
MO3BOJISIET HE TOJIBKO YCTPAHUTh HEI(P(HEKTUBHOCTH TPAJUIIMOHHBIX METOJIOB, HO U CO3aTh OCHOBY IS
nanpHeimel udpoBoit TpaHchopMaLUy OTpacId. DTO aKTyallbHO KakK JUIsl TOBBILICHNS KOMMEPYECKOM
TOYHOCTH PacueTOB, TaK U JJIsl 00ECTICYECHHUS HA/IC)KHOTO MPOU3BOACTBEHHOT'O KOHTPOJIS.

Takum oOpa3zom, mpobiaema ucciaeq0BaHUA GOPMYyJIUpYyeTCsT Kak MPOTUBOPEUYHE MEXKAY
noreHanbHON Bo3MoxHOCThI0O CUKH/CUKHII obecnieunts morpemuocts yuera menee 0,2 % u
bakTuuecku HaOM01aeMbIM KOMMepueckuM HebanmancoMm Ha yposHe 0,4-0,6 % Ha MHOrMX y4yacTkax
MarucTpaibHbIX HedTenpoaykromnposoaos [10].

I'unore3a uccienoBanus: riryookas uarerpanuss CUKH/CUKHII B enunblil UQpOoBOi KOHTYD
ynpasiieHus (c nepeaayeil 1aHHBIX B pealbHOM BPEMEHH, aBTOMAaTHUYECKOW KOppeKIHel pacxoja 1o
TEeMIIepaType/qaBIeHUI0 M CTAaTHCTUYECKAM KOHTPOJIEM IIOBTOPSIEMOCTH PE3yJbTaTOB) IO3BOJISET
CHM3UTh CHUCTEMAaTHYECKYI0 COCTaBIIAIOLIYI0 mnorpemHoct ydera ¢ +0,5 % po +0,15 % (B
OTHOCHTEIIEHOM BBIPQ)KEHUH ) U 00ECIICUNTh BO3BPAT MHBECTHIIMY B TEUCHHUE OJJTHOTO KBapTaJa.

Ieanb pa6oTbl — 000CHOBaTh TEXHUKO-3KOHOMHYECKYIO 3¢ ¢dexktuBHOCTh nHTerpauuu CUKH B
CHCTEMY YIIPaBIICHHUS MarucCTpajbHBIM HE(TEIPOTyKTOMPOBOIOM M TMPEIUIOKHUTh METOAMKY OLECHKH
3TOM 3¢ pekTuBHOCTH.

3agaum ucciie 0BaHuUs:

1. BbIsIBUTH THUMOBbIE HWCTOYHUKM HEONPEIECNCHHOCTH HW3MEPEeHUH B TPAJUIMOHHBIX U
(bparMeHTapHO aBTOMAaTU3WPOBAHHBIX CXEMaX ydeTa.

2. Pazpaborate  KpuUTepuM  OIEHKM O3((HEKTUBHOCTH  HMHTErpanuu  (METPOJOTHYECKHE,
OTepalMOHHBIEC, S)KOHOMUYECKHE).

3. OUeHUTh CPOK OKYMaeMOCTH W SKOHOMHYECKUH 3(PQEeKT Ha MpuMepe yCIOBHOTO THIIOBOTO
ydacTKa.

4. NnentudunupoBaTh pUCKU U OTPaHUYCHUS BHEJPEHHUS.

MeTtonoJiorus UcCCae10BAHUSA

O0beKT uccje0BAHUS — MAaruCTPAIbHBIN He(QTENPOAYKTONPOBO C Y3JIlaMU y4eTa Ha BXOJe U
BBIX0/I€, OcHaIeHHbIH TunoBbiMU cuctemMamu CUKH (TypOuHHBIE WM yIbTpa3ByKOBbIE PacX010MEPHI,
MIJIOTHOMEPHI, TEPMOTIPEOOPA30BATEHN, MAHOMETPHI).

Cuctema u3MepeHuii koinuuyecTa U nokasareneit kauectsa Hetu (CKH) — 370 cOBOKYNHOCTB
CPEICTB M3MEPEHUU, CcHCTeMbl 00pabOTKM HH(GOpPMALMK, TEXHOJOTHYECKOro OOOpyAOBaHUA U
TpyOONPOBOJHON apMaTypbl, (DYHKIHOHUPYIOIIMX KaK €IMHOE IIeJ0e, OCHOBAaHHAas Ha MeEToJle
JUHAMHYECKUX U3MEpEeHU Macchl He(TH (HEPTENpOIyKTOB), U IpeJHA3HAUCHHAS JUIS:

- U3MepeHus: 00beMa U/MIIM MacChl, TEMIIEPATYpPhl, 1aBJICHUS U IFIOTHOCTH HE(PTENPOTyKTOB;

- aBTOMaTHYECKON U py4YHOH 00pabOTKHU pe3ynbTaTOB U3MEPEHHUI;
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- HHIMKAIMKA U PETUCTPAIMU Pe3yJbTaTOB U3MEPEHUI M pe3yibTaToB MX o0pabotku (mo MU
3275) [1].

CUKH npennazHadeHa A aBTOMAaTU3MPOBAaHHBIX H3MEPEHUI NpU MPAMOM METOAE U
BBIUUCIICHUM, IpU KOCBEHHOM METOJ€ H3MEPEHHs, Macchl He(TEenpoayKTOB, Macchl OpyTTO M
BBIYMCIICHU MacChl HETTO He(TH, HM3MEpPEHU TmMokKa3aTeled KadecTBa HEPTH/HEPTEIPOIYKTOB,
OTOOpa)KeHHMsI W PErucTpaldd pe3ysbTaTOB HU3MEPEHUH B COOTBETCTBUM C JEHCTBYIOIIMMU
HOPMAaTUBHBIMH JOKYMEHTaMU IIPU IIPOBEJEHUH YUETHBIX OIEpauil.

CHKH obecnieunBaeT BBIMOJHEHUE CIEIYIOMNX OCHOBHBIX (DyHKIIHAMN:

1) aBTOMaTHYECKOE M3MEPEHHUE TPHU MPSIMOM METOJEC U BBIYMCICHHUS, IPU KOCBEHHOM METO/IC
U3MepeHuss Macchl HepTH/HEePTENPOayKTOB, OpYyTTO HEeDTU/HEPTEIPOIYKTOB U BBIUMCICHUE MAaCChI
HETTO He()TU/HEPTEPOAYKTOB;

2) aBTOMaTHYECKOE M3MEPEHUE TEXHOJIIOIMYECKHX MTapaMeTPOB (TEeMIEPATyPhl U TaBICHUS);

3) aBTOMaTHYECKOE U3MEPEHHE TT0Ka3aTelel KauecTBa HeTH/HeTenpoyKTOB;

4) oroOpaxeHne (MHIMKAIHIO), PETUCTPALMIO H apXUBHUPOBAHUE PE3yJIbTATOB U3MEPCHUIA;

5) noBepky pabounx W KOHTpoJbHbIX CH Ha Mecre sKcIuTyaTanuu 0e3 HapylICHHUs Mpoliecca
M3MEpEeHuH (eciu 3TO MpeyCMOTPEHO B METOIMKE IOBEPKHU Ha ucnoib3zyemoe CH);

6) KOHTPOJb MeTposioThdeckux xapakrepuctuk CH Ha MecTe dKCIuTyaTanuu 0e3 HapylIeHUs
nporecca U3MepeHHi.

CHKH obecnieunBaet yrpaBicHHUE:

1) u3MepUTEIbHBIME JIMHUSAMH OJIOKAa HW3MEPHUTEIbHBIX JIMHUA (BKJIIOYCHHE, BBIKIFOUCHHUE,
NEepEKIIIUYCHUE );

2) pacxoJioM MOTOKA Yepe3 U3MEPHUTEIIbHbIC TMHUM;

3) pacxomom noroka HedTH/HeHTEPOAYKTOB;

4) pacxo[0M IOTOKa Yepe3 JMHUI0 U3MEPEHHH MMoKa3aTeneil kauecTBa HeT/He(TePOIyKTOB.

CHKH o6ecneunBaet u3smMepeHre B aBTOMaTHUECKOM PEKUME:

1) oObeMa (BBIYMCIICHHE MPH MPSIMOM METOJe M3MEpeHUi) HeTH/HePTEIPOAYKTOB MO KaKIOMH
M3MEPUTENIbHOM JIMHUU U CYMMAapHO 110 010Ky u3mepurenbHbix auHuil CUKH;

2) 00beMHOr0 (IIpU KOCBEHHOM METOJC W3MEPEHMH) WM MaccoBOro (TMpU IMPSIMOM METOIC
M3MepeHui) pacxona HePTH/HEPTENPOLYKTOB MO KAXJIOW M3MEPUTEIHHOM JMHUU U CYMMapHO IO
650Ky usmepurenbHbix TuHUE CUKH;

3) o6beMHOrO pacxona HeTH/HeTEPOAYKTOB Uepe3 JINHHUI0 U3MEPEHUsI TIoKa3aTenell KadecTa
He(TH/HeTENPOAYKTOB OJI0Ka U3MEPEHHS KaueCTBa;

4) mnotHoCcTH HeTH/HEDTEPOIYKTOB PH pabOUYHX TABICHUH U TEMIIEPAType B TMHUN H3MEPCHUSI
MokazaTeseit kauecTBa HeTH/HEPTEMPOIYKTOB OJIOKA U3MEPEHUS KaueCTBa;

5) oObeMHOI 0K BOAbI B He)TH B JIMHUM M3MEPEHHs IMOKasaTeneil kadectBa HeTu OoKa
U3MEpEHUs KauecTBa;

6) AMHAMUYECKOH BSI3KOCTH He(TH B JIMHMM W3MEpeHHs IoKa3aTelell kadectBa HeTH Oioka
U3MEpeHUs KauecTBa MpH paboynX JaBICHUU U TEMIIEPATYpE;

7) MaccoBoi j0mH cepbl B HeTH (PU HAIWMYWK) JABICHUS B U3MEPUTEIBHON JTMHUH, B JIUMHUU
U3MepeHus Moka3aTesiell KadecTBa He(pTH/HE(PTENPOIyKTOB, BXOJHOM M BBIXOJHOM TPYyOONpoBOAax
CTaLlMOHAPHOI MOBEPOYHON YCTAaHOBKHM (J11 KOMIIAKT-TIPYBEpa TOJIBKO HAa BXOJHOM TPyOOIPOBOJE);

8) naByieHHs Ha BXOJHOM U BBIXOJHOM KOJUIEKTOpPAxX C MOCIEAYIOUIMM BbIUMCICHUEM Ha OCHOBE
MOJTyYCHHBIX JIaHHBIX Mepernaja JaBIeHHs;

9) temnepaTypsl HedTH/HEPTENPOAYKTOB B H3MEPHUTENbHBIX JIMHUAX, B JMHUM H3MEpPEHUs
nokasaresieil kauecTBa HeTH/He(TENPOIYKTOB, BXOJTHOM U BBIXOAHOM TPYOOIPOBOIaX

10) mepemaia gaBieHUs Ha Hacocax 0JIOKAa U3MEPEHUS KaueCTBa.

Metoant:

 Cucremubiii ananuz HopmatuBHoi 6a3sl ('OCT P 8.595, API MPMS, ISO 4267) u rTexuuueckoi
nokyMmeHraiuu [6,7,9].

1 CpaBHUTENBHBIN aHanu3 IBYX CLIEHAPHUEB:
— Cuenapuii A (0a30Bblii): epuoaUUYECKUi (pa3 B 4yac) pyyHOU BBOJ] KOPPEKTUPOBOK IO JABJICHUIO U
TeMmIepaType, Iepenada JaHHBIX B JUCIETYEPCKYHO ¢ 3ajepkkoit 15  muH.  [4]
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— Cuenapuii b (MHTerpamMOHHBIN): aBTOMaTHUYeCKUe M3MepeHus Kaxaple 10 cekyHf,
AITOPUTMHUYECKAS] KOPPEKIIMS pacxoja Mo TeKyIIeH MIIOTHOCTH U BA3KOCTH, TpsiMasi iepenada B MES u
ERP Ge3 ywactus omeparopa, CTaTUCTHUYECKUI KOHTPOJIb MOBTOPSEMOCTH MO KOHTPOJIBHBIM KapTam
[Iyxapra [5,10].

 OKoHOMHYECKasl  OLEHKA:  pacy€éT  CHUKEHMS  KOMMEPYECKMX  IIOTE€pPb,  YUCTOIO
JMCKOHTHPOBAHHOTO JI0X0J1a U cpoka okymaemoctu (hopmyinst NPV, DPP).

1 Ananu3 puckoB merongom FMEA (Failure Mode and Effects Analysis).

Hcxonnble aaHHbIE A8 MOJEJMPOBAHMS IPUHATHI HAa OCHOBE THUIIOBBIX MapaMETPOB
MarucTpajibHOTO HEPTENPOIYKTONPOBOJa (IAaHHBIE U3 OTKPBITBIX OTPACIEBBIX OTYETOB U
KOpropaTuBHbIX cTanAaapToB «Ka3zTpancOiny:

T I[IporsxenHocTs yuactka — 400 kM;

1 'otoBO#t 00BEM MTPOKAYKH — 5 MJITH TOHH HEPTETIPOIYKTOB,

1 Aunamazon pabouux Temmeparyp — ot —10 no +30 °C;

1 Konnebanus nasieHusa — ot 3 10 6 Mia;

1 bazoBslii kacc TouHOCTH pacxoaoMepoB — 0,25 % (o macnopry);

 ®akTuyeckas CyMMapHasi MOTPEIIHOCTh B ClieHApUU A (C y4eTOM PYYHOTO BBOJIA U 33/IEPIKEK)
— 40,50 %:;

1 LeneBas norpemnocTs cueHapus b —+0,15 %.

OcHoBHble pyHkunoHanbHbIe BO3MOkHOCTH CUKH/CUKHII 1 X orpannyeHus

Cornacno MU 3275, CUKH npencraBiser co0oli COBOKYIHOCTb CPEACTB U3MEPEHUI, CUCTEMBbI
00paboTKK MHPOPMAITUHN U TPYOOIIPOBOTHOM apMATYPhI, 00ECIICYNBAIONTYO:

 mpsiMOe WJIM KOCBEHHOE U3MepEeHue Macchl/o0bemMa He(PTEPOIyKTOB;

| u3MepeHue TeMIIepaTypbl, 1aBJIEHUS, INIOTHOCTH, BI3KOCTH, MaCCOBOW JIOJIU CEPHI;

 aBTOMaTHUYECKYIO HHMKAIIMIO, PETHCTPAIMIO U apXUBUPOBaHKE pe3ynbTatoB [1,2].

OpHako MPOBENEHHBIM KPUTHUECKUN aHAJIW3 BBISBUJ CIEAYIOIIUE OIPAHMYEHHs], KOTOPhIE HE
MIO3BOJISIIOT IOCTUYb HOMUHAJIBHONW TOYHOCTHU 0€3 riy00KOM MHTerpaluu:

1. Merpoaornyeckuii apeii — yIpTpa3ByKOBbIE pPACXOJOMEpPHI TEPSIIOT TOYHOCTh TPHU
W3MCHEHHH BS3KOCTH ITOTOKA U HAJIMYMHU IyJIbcaluii (0COOCHHO Ha MepexoIHbIX pexnumax [8] );

2. YenoBeueckmii (pakTop — npu pyduHoM BBOJe KOoppekTupoBok B ERP Bo3HuHKaroT ommOku
eIMHUI] U3MEPEHUS U BPEMEHHBIX METOK [3];

3. IIpob;1ema coBMeCTMMOCTH MPOTOKOJIOB — ycrapesuire KoHTposuiepsl Ha MHorux HIIC ne
MOJIEPKUBAIOT MPSAMYIO Iepeiady MaKeTOB JaHHbIX C EPUOJIUYHOCTHIO MeHEe | MUHYTHI;

4. Kubepysi3BUMOCTD — YJaJIeHHBIH qocTyn K HacTpoiikam CUKH uepes He3amuIeHHbIe KaHaIbI
CO3/1a€T PUCK MPEIHAMEPEHHOTO UCKAKCHHUS YUCTHBIX JIaHHBIX [5].

CpaBHeHHMe  aJbTEPHATHB: TYpOMHHBIE  PACXOAOMEpHl  JEelIeBle, HO  MOJBEPKEHbI
MEXaHMYECKOMY H3HOCY; YJbTPa3ByKOBbIE — JOpPO’KE, HO HE HMMEIOT MABWXKYIIMXCA 4YacTed Hu
obecrieunBaloT Oojiee BBICOKYIO MoBTOpsieMocTh. Ilpm wunTterpanuu ¢ ERP mpennoururenshee
yIbTPa3BYKOBbIE ¢ (PyHKIMEH camoiauarHocTuku. Hampumep, Ha OJHOM U3 y4YacTKOB (IO JaHHBIM
otpacieBoro gokiuana 2023 r.) pacxoxnaenue mexay CKH Ha Bxoze u BbIXoJie 3a MeCsI[ JOCTUTAI0
0,45 % npu HOMHUHaIBHOU MacniopTHOM norpewHocty 0,2 %. [lpuunHa — HakoruIeHHe pa3bl MyJIbCalHi,
HE YUYUTBHIBAEMOE B CTaHAApTHOW MpoueAaype Koppekuuu. MHTerpauus ¢ 4acTOTHBIM PETyJISITOPOM
HACOCOB W 3aMbIKaHHE KOHTYpa yrpasieHus yepe3 MES mo3sonmino causuts Hebananc 1o 0,17 % [10].

IKoOHOMHYeCKasA 3P PEeKTUBHOCTH HHTErpaluu (MOAeJIbHbIH pacyer)

[To nanubIM Ha anpenb—maii 2026 roga, CTOUMOCTb AU3E€IbHOTO TOIUIMBA HA BHYTPEHHEM PBIHKE
Kasaxcrana cocraBnseT, Tabmuma 1:
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Ta6numa 1 — JlaHHBIE CTOMMOCTH JU3EIIBHOTO TOILINBA

IHoka3zarennb 3HaveHue
CpenHsist onToBast IEHA JIETHETO JU3TOILTUBA, THIC. TCHIE/T 261,9
MaxkcumanbHast posHndHas 1ieHa Ha A3C, Tenre/n 337
Iena nns pacyera SKOoHOMHH (KOHCEPBATHUBHAS), THIC. TCHI'S/T 265

Haubonee peneBanTHON 6a30if /1 pacyeTa SKOHOMHYECKOro 3¢ @deKkTa OT CHIKEHHUS IMOTephb
sBisieTcst ontoBast 1ieHa. [lo mannbiM Ha amnpens 2026 roja, 1eHa JIETHETO AU3EIbHOTO TOIUIMBA MPU
nocraBkax ¢ HII3 mgocturna 261,9 teic. TeHre 3a ToHHy. [IpumeM s pacdyera KOHCEPBATUBHYIO
BennurHy B 265 000 TeHre 3a TOHHY.

PaccuntaeM cHUXEHHE KOMMEPUECKHX MOTEPh B HATYypaJbHOM U JCHEKHOM BBIPAKEHUH IS
roJIOBOTO 00beMa MPOKAYKHU 5 MITH TOHH.

AM = 5000 000%(0,5%—0,15%)=5 000 000%0,35%=17 500 ToHH/TO.
Dkonomus =17 500x265 000=4 637 500 000 teure/rox.

Bonee TouHBII pacder ¢ UCIOJIb30BAHUEM BEPXHEW I'PaHUIlbI IICHOBOTO KOPUIAOpa (ONTOBAs IIEHA
~300 000 Tenre/T) naer:

Oxkonomuss=17 500x300 000=5 250 000 000 Ttenre/rox

3arpatel Ha wuHTerpauuto (Momepumzanus CUKH, Buenpenne MES-monyns, oOydeHue
MePCOHAJIa) COCTABJISIIOT OPUEHTUPOBOYHO 60 MITH TeHTe. Tora Cpok OKymaeMoCTH COCTABHUT:

Cpox OKyrIaeMOCTI/I:% ~ 0,013 roga =4,7 nHs.

Jlaxxe 1Ipu UCIIOIB30BAHMM MUHHUMAJIBHOM OLIEHKH 3aTPaThl HA IIPOEKT MOJIHOCTBIO OKYHNAIOTCS B
TeYeHue 5 JHel paboThl MarucTpajbHOrO He(PTenpoBOoAa. IDTO YKa3blBaeT Ha CBEPXBBICOKYIO
SKOHOMMYECKYI0 3()(PEKTUBHOCTh MHTEIPALIMOHHBIX pelleHni. bosee Toro, peanbHbIi roJJOBOKH 00beM
TpancnopTupoBkH 1o cucreMe AO «Ka3zMymnaiil'a3» npessimaer 70 MIIH TOHH, O3TOMY 3((dEKT oT
MacIITaOUpOBaHUs TaKOM MPAKTUKU Ha BCIO CETh OY/ET elle Ha NOPSAIKHU BhILIE.

JlonoJiHuTeIbHbIE BBITOAbLI (HE YUYTeHbl B (OpMyJie): CHHKEHHE aIMMHUCTPATHUBHBIX H
CYJIE€OHBIX U3JIEP’KEK IMPU KOMMEPUYECKUX CHOpax, ONTHMHU3ALMS 3arpy3KH MOIIHOCTEH, MOBBIIICHNE
ONEPALIMOHHON IIPO3PAYHOCTH.

Taxxxe B xoze uccienoBaHus Obljla MPOBEIEHA OLEHKA PUCKOB W OrpaHUYEHHI BHEIPEHHS,
pe3yJIbTaThl KOTOPOH Mpe/ICTaBIeHbl B Ta0nuIe 2

Tabnuna 2 — OrnieHKa pUCKOB U OrpaHUYEHHI BHEAPEHHUS

Puck BeposiTHOCTH MexaHu3M yCTPpaHEHUSs
HecoBmecTUMOCTh MPOTOKOJIOB Hcnons3oBanue MPOMBIIIICHHBIX
yCTapeBIIETO CUKH c Cpennsis uuito308 (OPC UA, Modbus TCP) u
coBpeMeHHbIME MES MO3TaIHasl 3aMeHa KOHTPOILJIEPOB
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Puck BeposiTHOCTH MexaHHU3M yCTpaHEeHUA
. Huzkas, HO CermeHTanus ceTd, amnmapaTHbIC

Kubeparaka Ha yaaneHHbIN y3el

wera MOCIIEACTBUS KPUIITOLIUTIO3bI, PE3ePBHOE PYUYHOE
Y BBICOKH nyOnupoBaHue

CornpoTuBieHue nepcoHana Cpenmss OO0yueHne, MOTHBAIUS 32 CHUKCHHE
HOBBIM TIPOIIEAYPaM P HebanaHca

JnmuTenpHast moBepKa — MPOCTOU Huzkas (pu [IpoexkTupoBanue c pe3epBHOM
KOMMEPUYECKOTO yueTa Hanuuuu Oainaca) W3MEpUTENbHON JINHUEH

Taxxe cneayeT y4yuTbIBaTh, 4TO 3(PGEKT HHTErpaly JOCTHTaeTCs JIMIIb NpU HAIUYUU
CTa0MJIBHOTO JHEProcHaOXeHHs ¢ KBATM(OUIIMPOBAHHOTO METPOJOTHUYECKOTO COMPOBOKICHUS
(mepuonuyeckasi HOBEpKa TATIOHHBIMU YCTAaHOBKAMHU ).

HanpagJsienusi Oyaymux uccjie10BaHuil
B xoze paGoThI BBISIBIEHBI BOIPOCHI, TpeOYIOLINE qabHeeil mpopaboTKu:

2. MamuHHOe 00yueHue I IPEeAUKTUBHON KOPPEKIIUU PacXoa — UCTIOIb30BaHUE HEMPOCETEBBIX
MoJeNe il KOMIIEHCAllMd HEeCTAal[MOHAPHBIX PEKUMOB (IMyJbCAllMM, TEPeXOoJpl MO copTaM
He(TEPOIYKTA).

3. Otka3oycToifunBble MPOTOKONBI mepenayn maHHbIX — uHTerpauus CUKH ¢ MES uepes
3alIMIICHHBIE KaHalbl C OJNOKYEHH-pEruCTpanyeil y4eTHBIX TPaH3aKIUA JUIS  HMCKIIOYCHUS
danscudukanuu.

4. CpaBHUTEIIbHBIA aHAIU3 TMPSAMBIX M KOCBEHHBIX METOJOB HW3MEPEHMs] MacChl s
MHOTOMPOAYKTOBBIX TPYOOIIPOBOAOB C PA3IMYHON BA3ZKOCTHIO.

BrpiBOabI

1. IIpobnema nHu3koit 3¢pdexktuBHocTH CUKH Ha MaructpanbHbIX HedTEnpoayKTOIPOBOAAX
CBSI3aHAa HE CTOJIBKO C KauyeCTBOM CaMHUX H3MEPUTENBHBIX CHUCTEM, CKOJIBKO C HEIOCTATOYHOM MX
WHTEerpamuei B udpoBoil KOHTYP YNpaBICHUS.

2. IlpemynoxxeHHas: METOOJOTHSI MMHUTALMOHHOTO MOJEIMPOBAHUS IMOJTBEPKAAET THUIOTE3Y:
nepexo/ oT 0a30BOT0 clieHapust (py4Has KOppPEeKIus, 3a/1ep>KKH ) K MHTETPalluOHHOMY (aBTOMaTH4eCcKas
nepeaaya JaHHbIX Kaxable 10 ceKyH/, CTATUCTUYECKHI KOHTPOJIb) TO3BOJISIET CHU3UTh OTHOCUTEIIBHYIO
norpeurHocts yueta ¢ 0,5 % m0 0,15 %.

3. DxoHOMHYECKHH (P EKT sl TUIIOBOrO y4acTKa MPOKAUYKH 5 MIIH T/TOJI COCTABISAET MOPSIKa
5,25 mipa Tr/Toj, CpOK OKYIaeMOCTH MHTETPAIMOHHBIX 3aTpaT — MEHee OJHOTr0 Mecsla (Iaxe mpu
KOHcepBaTHBHOM onerke) [10].

4. BpISBIEHbI PUCKU (METPOJIOTUYECKUH Jpeild, kubepOe30macHOCTh, YeIoBEUECKUN (akTop),
KOTOpbIE€ HEOOXOAMMO YUUTHIBATH IPU MPOESKTUPOBAHUH CUCTEM.

5. JlanbHeiilue uccieqoBaHus 11€J1ecO00pa3HO HaIllpaBUTh Ha aJanTalldi0 METOAO0B MAIIMHHOTO
o0y4YeHMs U pacCHpe/eiCHHBIX PEecTPOB IS TOBBILICHUS HAJIEKHOCTH U TNPO3PAYHOCTH YUYETHBIX
onepanuu.

Takum o6pazom, wunterpamuss CUKH/CUKHII sBasiercs cTpaTerMmyecKUM HHCTPYMEHTOM
uudpoBoit TpaHchopmanuu HePTETPAaHCTIOPTHOM HHPPACTPYKTYpPHI, OOECHEUUBAIOIIMM HE TOJIBKO
TOYHOCTb Y4€Ta, HO U POCT YIIPABJIIEMOCTH U YKOHOMUUYECKON YCTOWUYMBOCTH OTPACIIH.

[Ipexxne Bcero, MOBBIMIEHHE TOYHOCTH Y4eTa CTAHOBHUTCS 0a3ol A BceX MOCIeIyIONINX
yiyumieHuil. [IpuMeHeHne cCOBpEMEHHBIX PacxOoAOMEPOB, aBTOMAaTHYECKash KOPPEKLHUs IapaMeTpoB
MOTOKA W HEMNpPEpBIBHBII MOHUTOPUHI MO3BOJISIOT CHU3HUTH MOTPEIIHOCTh W3MEpPEeHUH 10 JoJsel
npoueHTa [1,9]. 310 He ToabKO 0OecIeunBaeT MPO3PaYHOCTh KOMMEPYECKUX OIEpaliii, HO U CO3JaeT
JIOCTOBEPHYIO0 MH(GOPMAIIMOHHYIO OCHOBY JUIsl aHaiu3a paboThl CUCTEMBbI. B ycioBusX, Korga gaxe
HeOOoJIbIIINE OTKJIOHEHUS B ydeTe NPHUBOJAT K 3HAUUTEIbHBIM (PMHAHCOBBIM IOTEPSIM, MEPEXo] K
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BBICOKOTOYHBIM H3MEPEHUSIM CTAHOBUTCS KPUTHUYECKH BAKHBIM (DAKTOPOM yCTOHYHMBOCTH OW3HEca
[3,7].

Ha »51Oli OCHOBE HmOCTHUraeTcsi CyLIECTBEHHOE CHMKEHHME IOTepb. J[OCTOBEpHBIE JaHHBIC
MO3BOJISIIOT TIEPENUTH OT MPUOIUZUTEIBHBIX OATAHCOB K TOUHOMY KOHTPOJIIO ABUKEHUSI HETH HA BCEX
ydacTKax TPaHCIOPTHOM 1enu [4]. DTo genaeT BO3MOMKHBIM OIEPATUBHOE BBISBICHUE YTEYEK,
MUHUMU3ALKI0 KOMMEPYECKUX MOTEPh U O0JIee TOYHOE pa3rpaHuyeHHE TEXHOIOTUYECKUX U aBAPUIHBIX
OTKJIOHEHHH. [[OMOoTHUTENbHBINA BKIIA]] BHOCHT KOHTPOJIb KadecTBa He(DTH, KOTOPBIA MPEAOTBpAIacT
CKPBITBIC [TOTEPH, CBI3aHHBIC C U3MEHCHHEM e¢ U3UKO-XUMHUCSCKHUX XapakTepucTuk [2]. B pesynbrare
y4eT mepectaeT ObITh MacCHMBHOW (pyHKIMeW (UKCAlMA U CTAHOBHUTCS AKTHBHBIM WHCTPYMEHTOM
CHUKEHUS NIOTEPb.

KitoueBbiM uHTETpUpYIOMIM 3((HEKTOM BBICTYNAET IOBBIIICHUE YIPABISEMOCTH CHCTEMBI.
Hanuumne [0CTOBEpHBIX JAHHBIX B pPEATbHOM BPEMEHHM, WX MHTErpanus B JUCIETYEPCKHE U
aHAJTMTUYECKHE IIAaT(GOPMbI MIPEBPALIAIOT TPAHCIIOPTHYIO CUCTEMY B YIPABIIEMYIO IIU(PPOBYIO Cpery
[5]. Omepatopsl MmoMy4arOT BO3MOXKHOCTH HE TOJNBKO (UKCHPOBATh TEKYIIEE COCTOSIHHE, HO |
MPOTHO3UPOBATh MOBEACHUE CHUCTEMBI, ONITUMU3UPOBATh PEKUMBI MEPEKAYKH, YIPABIATH 3arpy3KOon
MOIIIHOCTEH U OIEpaTMBHO pearupoBaTh Ha OTKJIOHEHUS. TakuMm 00pa3oM, y4YeTHBIE CHUCTEMbI
CTaHOBSITCS DJIEMEHTOM IIU(PPOBOTO KOHTYpa YIPABJICHHUs, COKpaIIast BIUSIHUAE YEIIOBEUECKOro (hakTopa
Y TIOBBIIIAsl YCTOWYUBOCTh UH(PPACTPYKTYPHI.

Coenunenue 3tux 3QPeKToB GOPMHUPYET BHIPAKEHHBIN YKOHOMHUYECKUH pe3yibTar. [loBbienne
TOYHOCTH yuyeTa CHUKAaeT ()MHAHCOBbIE PUCKH U UCKIIOYAET CIIOPHBIE CUTYAllMH, COKpAIIEHHE MOTePh
HaIpsIMyl0 yBEJIIMYMBAET 00BEM pealn3yeMOro MpoAYyKTa, a YJIy4IEHUE YIPABIIEMOCTH IO3BOJISIET
ONTUMHU3HPOBATH IKCILTYyaTAIMOHHBIE PACXOAbl U TOBBICUTH () (PEKTUBHOCTH HCIIONb30BAHHS AKTHBOB
[10]. B coBokynmHOCTH 3TO 0OECIEYMBACT OTHOCUTEIBHO KOPOTKUE CPOKH OKYIIAeMOCTH BHEAPCHUS U
CO3/1aeT OCHOBY JUIsl ajibHeel udpoBoit TpaHchopMauu OTpaciu.

Takum ob6pazom, BHenpenue CHKH u CHUKHII cnemyer paccMaTpuBaTh HE KakK JOKAJIBHYIO
MOJECPHM3ALMIO Y3JIOB y4eTa, a KaK CTPAaTeTMYEeCKUM HHCTPYMEHT IIOBBILIEHUS IIPO3PAYHOCTH,
HAJEKHOCTH U 2PPEKTUBHOCTH HEPTETPAHCTIOPTHBIX cucTeM. VX HCIOIb30BaHUE MTO3BOISIET MEPEHTH
OT (parMeHTapHOTO0 KOHTPOJS K KOMIUIEKCHOMY VYIPABJICHUIO TOTOKAMHU YTJIEBOJOPOJIOB, HYTO
O0COOCHHO aKTyallbHO B YCIOBHSX YKECTOUEHHUs TPeOOBaHWN K TOYHOCTH Y4eTa MU SKOHOMHYECKOH
3¢ (HEeKTUBHOCTH UHPPACTPYKTYPHBIX TPOEKTOB.
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CPABHUTEJIbHBIN AHAJIA3 AJITOPUTMOB KJIACCUPUKAIIAU 15
PAHHETI'O BBISIBJIEHUSA PUCKA OTCEBA CTYAEHTOB

S Odetso O | zdz dzOL [
Kaszaxckunim HauuMmoHaNbHBIA MccnepgpoBaTeNnbcCK Bk BTag X
Anmart bl, Kasa»

HayuyHbin pyckPheh,gagepwdgeds Oj o [tthodd |k

AHHoOTanus: B cTtaThe npencTaBieH cpaBHUTENBHBIN aHATN3 AITOPUTMOB MAIIIMHHOTO O0y4YeHUS
— JIOTHCTHYECKOM perpeccun, Merona k Ommwxkaiimux cocenedt (KNN), MeToma omopHbIX BEKTOPOB
(SVM), cnyuaiinoro neca (Random Forest), rpaguentnoro 6yctunra (XGBoost) 1 MHOTOCIIOIHOTO
neprentpona (MLP) — mpuMeHHTENBHO K 3a/laue PAaHHETrO BBISBICHHS CTYJCHTOB C PUCKOM OTCEBA.
HccnenoBanue BBIIOJIHEHO Ha OCHOBE CHUHTETHYECKOro Jaracera, Bkiroydaromero 300 cTyIeHTOB C
PEATMCTUYHBIMU aKaJIEMUYECKUMHU, TIOBEICHYECKIMU U COI[UAIbHO-1eMOrpaduIeCKUMH TPU3HAKAMHU.
Onenka anropuTMOB mpoBoawiack mo wmerpukam Recall, Precision, Fl-score m ROC-AUC c¢
MIPUMEHEHHUEM S-KpaTHOM cTpatuduuupoBaHHoi kpocc-Banuaanuu. [lokazano, uto anroputm Random
Forest nmocturaer Hammydmero OamaHca Mexay monHoToi oOHapyxenus (Recall = 0,88) u
HMHTEPIPETUPYEMOCTBIO MPU UCIOJIb30BaHUU MeTo/10B 00bsicHuMoro M (SHAP). B kauectse MVP
MpeAJIoKEHa JKCIEpPTHAs CKOPUHrOBas Mojelb, obecrneunBaromias Recall = 0,83 mpu oTcyTcTBUU
pa3MedyeHHbIX OOyyaromux JaHHbIX. OOOCHOBaHA MO3TallHAs CTPATETUsl DBOJIOLUU OT SKCIEPTHBIX
MpaBUJI K aHCaMOJIEBBIM METOJIaM U, B nepcrekTuBe, K LSTM-MoaensM BpeMeHHBIX PSIIOB.

KiawueBbie cioBa: Educati onal Dat a Mi ni ng, oTCceB
npeagynpresKagek naccunobmkaymsa, Randonmn THhurkeas tk,a YR\EM,B
AUC.

BBenenne

[Tpobnema akageMHUECKOTO OTCEBA CTYJCHTOB SIBIISIETCS OJJHOW W3 KIIFOYEBBIX B COBPEMEHHOM
BbiclieM oOpa3oBaHuu. OHa 3aTparuBaeT MHTEpPEChl MHIMBHIyyMa, YHHBEPCHTETa M TOCYyJapcTBa
OJTHOBPEMEHHO: CTYICHT TepseT KBATM(UKAMIO M HecéT (UHAHCOBBIE TOTEPU, BY3 CHIDKAET
nokasaren 3()(HEeKTUBHOCTH, a TOCYIapCTBO HEPALMOHAIBHO UCIOJIb3YyeT OrJpKeTHBIE cpeacTsa. [lo
JTaHHBIM psiJla MCCIEIOBAHUN, KPUTHUECKUI TEepPHO MPUXOIAUTCS Ha TMEpPBBIM Kypc OakamaBpuaTta —
MOMEHT MaKCHMaJIbHOM COLMaNbHOM U aKkaJeMU4ecKoil ajanTanuu.

TpaaumoHHBIE METOJBI MOHUTOPHHTA YCIIEBAEMOCTH HOCST PEAKTHBHBIN XapakTep: JeKaHAThI
GUKCUPYIOT MpoOJIeMBbl YK€ TMOcie TMOSBICHUS aKaJeMUYEeCKUX 3a/J0JDKEHHOCTEH, Torjga Kak
MIPEBEHTHUBHOE BMEIIATENIHCTBO, OCYIIECTBIEHHOE HA 3—5 HEAEINSIX CeMecTpa, CTATHCTUIECKHA 3HAYMMO
CHMIKAeT BEPOSITHOCTh OTUHCIIeHus. [lepexos oT peakiiuy K MPOAKTUBHOM CTpaTeruu TpedyeT Co31aHus
cucreM panHero npeaynpexaenus (EWS — Early Warning Systems), onuparonmxcs Ha MeTOIbI
HHTEJUICKTYaIbHOTO aHamu3a obpazoBarenbhbix qanHbiX (EDM — Educational Data Mining).

Hacrosimasi cTaTbs TMOCBSIEHa CHUCTEMAaTHYeCKOMY CpPaBHEHHIO alTOPUTMOB OWHApHOU
KJ1accu(pUKaLMU IPUMEHUTENIBHO K 3a]1aue BBIABICHHS CTYJIEHTOB I'pYIIbl pucka. Llens — onpenenutsb
ATOPUTM, HAWIYYIIUM O0pa3oM YIOBIETBOPSIOMINK TpeOOBaHUSAM 00pa30BATEIHHOTO KOHTEKCTA!
BbIcoKu# Recall (MuHMMM3anMs NpONyIIEHHBIX ClTydaeB), JocTarouHas Precision (KOHTPOJIb JTOXKHBIX
TPEBOT) ¥ HHTEPIIPETUPYEMOCTh PE3YIIbTATOB ISl KypaTOPOB.

Hayunas HoBu3HA paOOThI COCTOUT B cieaytomeM: (1) yuuTeIBatoTCs pa3HOPOIHBIE MIPU3HAKH —
aKaJIeMUYeCKHe, TOBEICHUYECKUE U COIMATHbHO-3KOHOMUYECKHE; (2) CpaBHEHHE aJTOPUTMOB ITPOBEICHO
C y4éToM cHemM(pHUKN Ka3aXCTaHCKOro 00pa3oBaTeNbHOr0 KOHTEKCTa; (3) oOOCHOBaHa MOATaIHAs
HBOJTIOIUS MOJIEIIH OT JIETEPMUHUPOBAHHOTO CKOPHHTA K aHCAMOJIEBBIM METOIAM.

DaxkTOopbI pUCKA 0TCEBA

UccnenoBanust B obmactt EDM BBIIENSIOT MATH OCHOBHBIX TPyMIT (PaKTOPOB, CBS3aHHBIX C
puckoM oTceBa: akagemuueckue (GPA, Konmn4uecTBO HECTaHHBIX 9K3aMEHOB, HAKOIIJICHHBIE KPEIUTHI),
MOBe/IeHYeCKUe (IOocenaeMocTb, akTUBHOCTh B LMS), nemorpaduueckue (mos, Bo3pacT, pervoH),
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conuagbHO-9KOHOMUYecKrue (popma 0OydeHHs, 3aHATOCTh) M HHCTUTYLIHOHAIbHBIE (Ka4ecTBO
npenoaaBaHusi, nHGpacTpykrypa). Corimacho Vaarma et al. (2024), B KOHTEKCTE MacCOBOTO BBICIIIETO
00pa3oBaHMsl HAMOOJBIIYIO MPEIUKTHBHYIO CHITy JEMOHCTPHUPYIOT IMOBEACHYECKHE U aKaJleMUYECKue
(akTOpbI B ©X COBMECTHOM PAaCCMOTPEHUHU.

KiroueBoil BbIBOJ JuTeparypHoro o63opa: EWS-cucremsl, omnwupatomyecss TOJIbKO Ha
ycrneBaeMocTh, ymyckatoT 20-30% cTylneHTOB IpynImbl PUCKA, MOCKOJIbKY HUTHOPHPYIOT JATEHTHBIC
MOBEJICHUECKUE CUTHAIBI (CHID)KEHHE akTuBHOCTH B LMS, mpomycku 3anstuii 6e3 ¢dopmanbHON
3aJI0JDKEHHOCTH). BKitoueHue colnuaibHO-3KOHOMUYECKHX (PAKTOPOB JIOMOJIHUTEIHHO MOBBIIIACT
Recall Ha 5—8 MPOIEHTHBIX MYHKTOB.

IBOJIOIUS CHCTEM PAHHEr0 NpeaynpesKaeHus

EWS B o0pa3oBanuu nponuty Tpu ucropuueckux dtana. Crarucruueckuit atam (19802000 rr.)
XapaKkTepU30BaJICd MPUMEHEHUEM PETrPEeCCHOHHOrO aHalu3a K TOJOBBIM arperupoBaHHBIM JIAHHBIM.
Oran ynpasieHdeckux nHpopmanuoHHbx cucteM (2000-2010 rr.) o3HaMmeHoBascs naTerpanueii LMS
u ERP-cuctem, nosiBnenreM namoop10B Ha OCHOBE MPOCTHIX MOPOTroBbIX MpaBuil. COBpeMEHHBIN dTar
npenukTuBHONW aHamuTHKU (2010 r. — H.B.) OTIMYaeTCs NPUMEHEHUEM aHCaMOJIEBBIX METOOB,
HelpoceTeil u nHCTpyMeHTOB 00bsacHuMoro MU (XAI). Jlannas paboTa OTHOCUTCS K TPETbEMY JTally.

Cuctemsl Purdue Signals (LMS-niearpuunas), EAB Navigate (MynpTHrCTOUHUKOBas) 1 Starfish
JEMOHCTPUPYIOT, 4TO HpoMbllnuieHHbIe pemeHus npocturaror AUC 0,85-0,92 Ha noctatouyHbIX
oOyyaromux BBIOOpKaX. OTKPBITHIE PEHICHHS MPH ATOM YCTYMAIOT IO KAa4eCTBY, HO COXPAHSIOT
MIPEUMYIIECTBA HHTEPIPETUPYEMOCTH U HYJIEBOW CTOUMOCTH JIMIIEH3UPOBAHHUS.

MeTpuKH OLIEHKH

Jliga 3amad ¢ HecOallaHCHPOBAHHBIMHM KilaccaMu ([OJi1 CTYICHTOB TPYIIBI PUCKA TUIIUYHO
coctasisieT 10-30% BbIOOpKH) MeTprKa Accuracy TepsieT nHpopMaTuBHOCTE. [IpropurteTHoii 11st EWS
sBisiercst Metpuka Recall (mosnnoTa): mpomyck cryaenta rpynmbel pucka (FN — False Negative)
3HAYUTENBHO omnacHee JoxHoro cpabareiBanus (FP — False Positive), mockonbKy ymylIeHHBIN ciiydai
03Ha4aeT HECBOEBPEMEHHOE BMEILIATENbCTBO U BO3MOXKHOE oTuHciaeHre. COalaHCHPOBAHHYIO OLIEHKY
obOecnieunBaeT Metpuka F1, a MHTerpanbHyl0 OLIEHKY pa3Aelisioulell CioCOOHOCTH — IJIOAAb MOJ
ROC-kpuBoii (AUC).

JlaTaceT ¥ NpU3HAKOBOE NPOCTPAHCTBO

DKcrepuMeHTAIbHOE HCCIIeI0BaHUE MPOBEICHO Ha CHHTETHYECKOM JaraceTe, BKitrovaromeM 300
CTYICHTOB, CT€HEPUPOBAHHBIX C PEAIUCTHYHBIMU paclpe/ieIeHusIMH Ha OCHOBE Hpoduiied Matu
apXEeTHUIOB, BBISIBICHHBIX B XOJ€ aHaiu3a NpeAMETHON obmactu. [lons CTyIEHTOB IpyHIbl pUCKa
(ueneBoit kmacc «1») cocraBuna 28% (84 cryneHTa), yTo OJU3KO K pEANbHOMY pacHpeAeieHUIO B
Ka3aXCTaHCKHUX TEXHUYECKHUX By3ax.

s OB dZdyoO 1. J1tedL zOCtsots] ftosMistcOdzmlso s dBtsH J dzd

I'pynna IIpusnak Tun Bec
NPU3HAKOB (3xkcnepTHan
MO/I€JIb)
AKkageMu4eckue Cpennuii 6amn (GPA, | Yucnosoit 0,35
mkana 0—100)
AxageMadecKue KommuectBo [TopsiakoBBIiA 0,25

HECIaHHBIX 5K3aMCHOB

AxageMadecKue Jlons  BeIMOJNIHEHHBIX | YmCI0BOM 0,10
3aJ1aHUI B CPOK

[ToBeneHueckue ITocemaemocTts YucnoBoit 0,20
3ansTuii (%)

[ToBeneHueckue AxtuBHocth B LMS | Yucnosoit 0,05
(ceccwmii/uen.)
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I'pynna Ipu3znak Tun Bec
NPU3HAKOB (3xcnepTHasn
MO/1eJIb)
Hemorpaduueckue | Gopma 0o0yueHnust | bunapHsrii 0,03
(OrOKET/KOHTPAKT)

Hemorpaduueckue | I[Ton, Bo3pact, peruvon | Kareropuanensiii | 0,02

Corr.- 3aHATOCTSH (1a/HeT) bunaphbIii BXOJIUT B CKOP
SKOHOMUYECKHE

Corr.- AkaneMuyeckas bunaphbIii BXOJIUT B CKOP
SKOHOMUYECKHUE 3a10JDKEHHOCTD

IIpenodpadoTKa TaHHBIX

[IpenobpaboTka BrIrOYana cienywomue mmard: (1) 3amonHeHHWe MPOMYIICHHBIX 3HAYeHUH
MeIuaHON (YHMCIIOBBIE TIPU3HAKKM) W Mojaod (kareropuanbHbie); (2) one-hot komupoBaHue
KaTEeropuaJIbHbIX MEepeMEHHBIX; (3) cTaHAapTH3alus YUCIOBBIX MPU3HAKOB MeTonoM Z-score (u=0,
o=1), neooxomumast s SVM u KNN; (4) GanancupoBka kiaccoB metogqom SMOTE (Synthetic
Minority Over-sampling Technique) anst 10BeeHUs] COOTHOLICHUS KIaccoB o 1:2 Ha oOyuaroreit
BbIOOpKE. banmaHcupoBka MpUMEHSANIAch TOJBKO K OOyd4arolleil 4acTu; TeCcToBas BbIOOpKa COXpaHsia
OpPUTHMHAIILHOE pacIpeieliCHHE.

IIpoToxkoa Banmpanmumn

Hannbie pasgensnuck B cooTHomeHnn 80:20 (240 crynmenToB obydvaromas / 60 tecroBasi) ¢
cTpaTuduKanuei mno neneBoMy kiaccy. OueHka runeprapamMeTpoB U BEIOOP MOJENH OCYIIECTBISUIUCH
METOJIOM 5-KpaTHOW CTpaTH(GUIIMPOBAHHONW KpPOCC-BATUAANMHA HA OOydaromiei BeIOOpke. MTOoroBbie
METPUKHU PACCUMTHIBAIIUCH HA OTJIOKEHHOW TECTOBOM BhIOOpKE. [Ji1 BpeMEHHBIX JaHHBIX B PEaTbHOM
pa3BEPTHIBAHUU PEKOMEHIYETCSl BpeMEHHAsl Kpocc-Banuaanus (o0y4yenue Ha N MpoIUIbIX ceMecTpax,
npoBepka Ha N+1).

Onucanue uccjieyeMbIX aJIrOPUTMOB

B skcnepuMenTe ObUIM pacCMOTPEHBI LIECTh KJIACCOB aNropuTMoB. Jlorucrtuueckas perpeccus
ciyxut 6a3oBoit nuHeitHoN mozenbro. KNN (k=5, Mmerpuka MUHKOBCKOT0) — HemapaMeTpUyecKui
MeTo]1 Ha ocHoBe MeTpuku 6mu3oct. SVM ¢ RBF-snpom (C=10, y='scale') — MeToa OnOpHBIX BEKTOPOB
¢ HelMHENWHbIM pasnenenreM. Random Forest (n=200 nepeBneB, max_features='sqrt') — ancamOieBbIit
meron 6arrunra. XGBoost (n=0,1, max_depth=5, n_estimators=200) — ancamOsieBbIii METOT OyCTHHTA.
MLP (2 ckpwiThix cnosi 64—32 neiipona, Dropout=0,3) — HelipocereBass moznenb. [lomumo ML-
QIITOPUTMOB, paccMaTpUBaiach JKCIEPTHAs CKOPUHTOBas MOJENbh KaK MPAKTUYECKH MPUMEHHMBIN
0a30BbII BapHAHT.

Pe3ysbTaThl 3KCIIEPHMEHTA

Aaroputm | Accur | Precisi | Recall 1 | F1- ROC- | UuTtepnpe | JAucodananc
acy on score AUC T.

Okcneptasr | 0,81 0,68 0,83 0,75 0,79 Bricokas He 3aBucur
U CKOpPUHT

(MVP)

Jloructnue | 0,79 0,71 0,72 0,71 0,81 Bricokas Cpenusis
CKast
perpeccust

KNN (k=5) | 0,84 0,75 0,80 0,77 0,84 Huskas Cnabas
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SVM 0,83 0,77 0,78 0,77 0,83 Huskas Cnabas
(RBF)

Random 0,87 0,79 0,88 0,83 0,91 Cpenusis Xopomas
Forest (SHAP)

XGBoost 0,88 0,80 0,89 0,84 0,92 Huskas Xopomas
(Gradient (SHAP)

Boosting)

MLP 0,85 0,74 0,86 0,80 0 | Huskas Xoporas
(HefipoHHast ,89 (black-box)

CeTh)

Tabmuna 2. CpaBHEHHE alTOPUTMOB KiacCH(HKAIMM TIO METPUKAM KadecTBa (TECTOBas
BbIOOpKa, n=60, 5-kpaTHas CV Ha 00ydaroIiei)

I'Ipl/lmeanVle: 3 HadyeHNnHs Monyu4demHhbl Ha CMHTeEeT nye
KpaTHONW cTpaTunduumpoBaHHW.A RODITIKHbLE 3JIRTBEHEN AV
nogneyaauyHeHWIXHAWAAGRHBIT O pa3BEépTbiBaHMSA.

Anajm3 meTpuku Recall kak npuopuTeTHOr0 KpUTEPHS

B xontekcre EWS wmerpuka Recall (momHoTa) sBIsSIeTCS TPHUOPUTETHOM, ITOCKOJBKY
JIO)KHOOTPHIIATETIbHAS OIMIMOKa (IMPOMYIIEHHBIH CTYyAEHT TIPYNIbl PUCKA) OOXOJUTCS 3HAYUTEIHHO
JOpOXKE, YeM JIOKHOIIOJIOKUTENbHAsT (JIMIIHAS TMPOBepKa). M3ydeHne UTOroB MO3BOJISET YCTAaHOBHUTH
TaKylo HepapXxHio B 3aBUCUMOCTHU OT kpurtepus Recall:

XGBoost (0,89) > Random Forest (0,88) > MLP (0,86) > Dxcneptaas mozens (0,83) > KNN
(0,80) > SVM (0,78) > Jloructuueckas perpeccus (0,72).

Tot pa3psiB Mexay skcrnepTHoil Monenbio (Recall=0,83) n 6a30BbIM MOPOTOBBIM MOIX0A0M
(cpemnmii 6amn < 55, Recall=<0,61) B 22 mpoUEHTHBIX MyHKTa MOMYEPKUBAET BHITOJHOCTH JaXKe
JIETePMUHUPOBAHHOTO CKOPHHTA 110 CPABHEHHUIO C PEAKTHBHBIM MOHHUTOPUHTOM

I[OHO.]IHI/ITCJIBHLIﬁ aHAJIU3: TOYHOCTHL—II0JIHOTA H CTOMMOCTD OIIHMOOK

v OB dzd yo 3. lyj dz¢ O Missd i3 Mmis d sh dets¢ (1
fMsfcsotsyHjdedd 300 MmlskHjdzlstse/ c8H)
AJroputm FN FP Croumocts | CrommocTh CymmMmapHble
(mpomyck | (1oxknast | FN FP NnoTepH
pucka) TpPeBOra)
be3 EWS | 30-35 0 ~4500000T |OT ~4 500 000
(baseline) T
OKCHEPTHBIN 14-15 22-24 ~2100000 T | ~264 000 T ~2 364 000
CKOpUHT T
Random Forest 9-10 14-16 ~1400000T | ~180 000 T ~1 580 000
T
XGBoost 8-9 13-15 ~1250000T | ~168 000 T ~1 418 000
T
LLleHFN= noTepda wwoHTOmaikaTw0 ( ~/1ST0y AOeO0H T ) npu ycr
nponyuweHHbBXUWCEKYMaAPOOEBRONNmocTtb FP = ~0,5 4 Kyp
NOXHbIX TOFeMMEBaOKPMI € HT N P DBJ/OYHKEEED 6 P &XEKHMH O MUN Y e C KON |

AHaJM3 Ba)KHOCTH NPU3HAKOB

[Tpumenenne metonoB oobsichumoro MM (SHAP — Shapley Additive exPlanations) k Moxenu
Random Forest mo3BomsieT KOMMYECTBEHHO OIEHUTH BKJIAJ KaXXOTO MPU3HAKa B IPOrHO3 oTceBa. [1o
pesyabTatam SHAP-ananu3a npu3zHaky paHKHUPYIOTCS CIEAYIOIINUM 00pa3oMm:
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Tabnuua 4. PamxupoBanue npusHakoB 1o 3HaunMoctd (SHAP mean |¢|, Random Forest)

Panr | Ilpusnak SHAP mean |¢| | HanpaBienue Bausinust

1 Cpennuii 6amn (GPA) 0,42 | mpu cHMKEHUH

2 [Tocemaemocts 3anstuii (%) 0,31 | pu cHMXEeHUN

3 KonuuectBo Hecnanubix | 0,28 1 mpu pocre
9K3aMEHOB

4 Jlons 3agaHuil, CIaHHBIX B CPOK 0,19 | mpu cHMKEHUH
Axanemudeckas  3amgoipkeHHocts | 0,17 1 IpU HATMYUH
(¢prar)

6 AxTtuBHOCTH B LMS 0,12 | ipu cHIKEeHUH

7 3aHATOCTH BO BpeMsl YUEOBI 0,09 1 IpU HATMYUH

8 ®dopma 00yueHHs (KOHTPAKT) 0,06 1 M1 KOHTPAKTHUKOB

9 Jemorpaduueckue npu3HaKu 0,04 Pa3nonanpaBiieHHO

Wnrepnperauust SHAP-pe3ynbTaToB INOKa3bIBaeT, 4To TpU KiroueBbiX npenukropa (GPA,
IIOCEIIaeMOCTh, HECAAHHbIE IK3aMEHbl) B COBOKYITHOCTH OOBACHSIOT OK0JI0 60% IpOrHoCTHYEeCKOH
CWJIBI MOJIENH. DTO COOTBETCTBYET JAaHHBIM JIMTEPATYpbl U IMOATBEPKJIaeT 0OOCHOBAHHOCTb BECOB,
3aJI0’KEHHBIX B 9KCIEPTHYIO CKOPUHIOBYIO MO/iesb. COolManbHO-3KOHOMUYECKUE TPU3HAKH (3aHATOCTb,
dbopMa oOydYeHHUs) WMEIOT YMEPCHHBIH, HO CTATUCTHUYCCKH 3HAYUMBIM BKJIAJ — OCOOCHHO B
MOTPAaHUYHBIX CIy4asX, KOrjJa akaJIeMHUYecKHe M MOBEJeHUYECKUe MOKa3zaTeNu OJIM3KH K MOPOrOBBIM
3HAYEHUSIM.

Oo6ocHoBanmne BoiOOpa Random Forest qiis ®a3bi 2

Hecmotpst Ha 1O yto XGBoOOSt AEMOHCTpUPYET HE3HAUUTENIBHO 00Jiee BHICOKHME 3HAYCHUS
metpuk (Recall=0,89 vs 0,88, AUC=0,92 vs 0,91), Random Forest 611 BEIOpaH B KauecTBE LEIEBOTO
aJIropuTMa Jij1sl BTOpoit (pa3bl BHEAPEHNUS O CIAEAYIOLUUM IMPUYHHAM.

Bo-nepBbixX, unTepnperupyemocts yepe3 SHAP ocTaérest nmpakTHyecku SKBUBAJIEHTHOW JUIS
000MX aJIrOpUTMOB, 0/1Hak0 Random Forest MeHee uyBcTBUTENEH K TEPEOOYUEHUIO IPU MAJIOM 00bEME
JAHHBIX M He TpeOyeT TIIAaTeNbHOM HAcTpoWKM ckopocTH o0ydeHus. Bo-Bropbix, Random Forest
ycToiuMBee K BbIOpocaM M He TpeOyeT MaclITabupoBaHUs MPU3HAKOB, YTO YIIpOLIaeT naimniaiiH. B-
TpeTbux, pa3Huua B 1 m.m. no Recall He sBisieTcs craTHCTHYECKH 3HAYMMOM MPH TECTOBOM BHIOOpKE
n=60 1 MOXET UCUE3HYTh NPU PEATbHBIX TaHHBIX.

AnroputMm SVM, HecMOTps Ha TEOPETHUYECKYIO CTPOrOCTb, JEMOHCTPUPYET HAMUXYIUINH
MoKaszareiab  ycroMumBocTM K  aucOamancy  kmaccoB  (Recall=0,78) wu  MuHuUManbHyIO
uHTepnperupyemocts. KNN  gocturaer mnpuemnemslx 3HaueHuil (Recall=0,80), HO Kkpaiine
YYBCTBUTEJIEH K Pa3MEPHOCTH MPOCTPAHCTBA MPU3HAKOB M MacliTaby MAHHBIX, YTO KPUTHYHO MpHU
MIOSIBJICHUH HOBBIX IIPU3HAKOB.

JloposkHasi KapTa 3BOJIIOLMU MOJeTH

Tabnuua 5. IlosTanHas cTpaterus pa3BUTHs Iporuoctudeckoi mogenu EWS

®da3a Ilepuon AJropurm O:xupaemblil | YciaoBue nepexona
Recall
MVP 0-1 cemectp | DkcrepTHBIN 0,83 Het oOyuatomux gaHHbIX
(Daza 1) CKOPHUHT
daza 2 2-3 cemecTp Random Forest + | 0,88-0,91 >1 cemecTpa pa3MEUYCHHBIX
SHAP TAHHBIX
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®a3a Ilepuon AJIropuT™m Oxupaemblii | YcioBue nepexoaa
Recall
daza 3 4-6 cemectp | XGBoost/ 0,90-0,93 >2 CEMECTpPOB;
LightGBM ONTUMM3ALUS
THIepIapaMeTpoB
®daza 4 7+ cemecTp LSTM + ancambas | 0,92-0,95 Bpemennbie psager (>4
ceMecTpa JIaHHbIX )

[lepexon ot skcriepTHOM Moienu k Random Forest minanupyertcs o ucredeHnu nepBoro cemecTpa
peanbHON SKCIUTyaTally, Koraa OyIyT HAaKOIUICHBI JaHHBIE O CTYAEHTAaX C M3BECTHBIMU HCXOJIAMH
(otuucned / He oruucieH). Ha srane ®aspl 4 npennosnaraercs npumenenue LSTM-apXxutekTypsl 1ist
MOJICTTUPOBaHKsI BPDEMEHHOTO PsiJia PUCKa C TOPU30HTOM NPOTHO3a 4 HEJCIH, YYUTHIBAIOIICH Ce30HHBIC
MaTTepHBI (IK3aMEHALIMOHHBIE CECCUM, TTEPHO/IbI JeITTaitHOB).

3ak/ro4yeHue

[IpoBen€HHBIN CpaBHUTEIbHBIA aHAIM3 IMIECTH aJTOPUTMOB KIACCH(PHUKAIUU H SKCIEPTHOU
MOJIENIM TPUMEHUTENFHO K 3aJade pAaHHEro BBISBICHUS pPHCKAa OTCEBA CTYACHTOB TI0O3BOJISIET
chopMyIIMPOBATH CIEIYIOIINE OCHOBHBIE BBIBOIBI.

1. Anroputm Random Forest oOecnieumBaer Hamimyymuii OajlaHC KIIFOYEBBIX TpeOOBaHMIA
oOpa3oBatensHOro KoHTekcTa: Bbicokuii Recall (0,88), ymepennas Precision (0,79), xopomas
YCTOMYMBOCTH K AUCOATIAHCY KJIACCOB M MPAKTHYECKHU MPUMEHUMAsI UHTEpIpeTHpyeMocTh uepe3 SHAP.
OT0 J1enaer ero NpUOPUTETHBIM aJITOPUTMOM JJIS TIepexo/ia OT MPOTOTUIIA K TPOMBIIIJICHHON CHCTEME.

2. DKcmepTHash CKOPWHTOBas MOJENb, HecMOTps Ha Oosiee Hu3kume Merpuku (Recall=0,83,
AUC=0,79), siBnsieTcsi €eTUHCTBEHHON MPAKTUYECKH MPUMEHUMOU cTpareruei ans daspl 1 BHeapeHus
IpU OTCYTCTBHHM pPa3MEUYEHHBIX oOydwarommx naHHbIX. E€ Recall mpespimaer 6a30BbIii MOPOTOBBIN
HOOXOX Ha 22 I.II.

3. Auroputmbel SVM u Jloructuueckast perpeccus AEMOHCTPUPYIOT HauXyALIUE IOKa3aTelu
Recall (0,78 u 0,72 cOOTBETCTBEHHO) M HaWMEHEE MPUTOJIHBI JJIS 3a7ad ¢ HecOamaHCHPOBAHHBIMU
KJIaccaMu 0e3 CTIeIHAIbHBIX Mep.

4. Tpu Bemymmx npuszHaka — GPA, mocenaeMocTs ¥ KOJTMUYECTBO HECAAHHBIX IK3aMEHOB —
COBMECTHO OOBACHAIOT 0K0JI0 60% MPOrHOCTHYECKOM CHUIIBI MOJENH, YTO COOTBETCTBYET BECOBOM
CTPYKTYpe IKCIEPTHOTO CKOPUHTA U TIOJITBEPKIAET COTTTACOBAHHOCTH JIBYX MOAXO/IOB.

5. [losTanHas cTpaTerus BOIONUHN OT IETEPMUHHPOBAHHOTO CKOPHHTA K aHCAMOJIEBBIM METO/1aM
u nanee Kk LSTM-monensm BpeMEHHBIX pSIOB MO3BOisieT BHeApsATs EWS nemennenHo, coxpanss
YETKUI TUIaH HAPAITUBAaHHUS aHATUTHYECKUX BO3MOXKHOCTEH 10 Mepe HAKOIIJICHHUS JTAHHBIX.
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Abstract

This article examines the multifaceted influence of social media platforms on the public’s interest
in art, encompassing visual arts, music, theatre, film, and design. Drawing on a primary survey
conducted among eight students and professionals of arts-related specialties at the Kazakh National
Academy of Arts, as well as a broad range of international academic and empirical sources, the study
investigates how platforms such as Instagram, TikTok, and Threads shape artistic discovery, creative
inspiration, and trust in digitally presented artworks. The article argues that social media has
fundamentally democratized access to art by dismantling traditional gatekeeping structures, while
simultaneously introducing new challenges related to algorithmic pressure, superficial engagement, and
intellectual property. The findings suggest that social media plays an overwhelmingly positive, though
nuanced, role in cultivating and sustaining interest in art among young and professional audiences. The
article concludes with implications for artists, educators, cultural institutions, and policymakers
navigating the digital cultural landscape.

Keywords: social media, art, Instagram, TikTok, democratization, creative inspiration, digital
culture, art consumption, algorithm, art interest

11. Introduction

The twenty-first century has witnessed an unprecedented convergence of art and digital
technology. Social media platforms—from early networks such as MySpace and Facebook to the
visually dominant Instagram and the algorithmically powerful TikTok—have irrevocably altered the
way art is created, discovered, consumed, and critiqued. Art, once confined to galleries, auction houses,
and elite cultural circles, is now a daily presence in the feeds of billions of users worldwide. As of
October 2023, there are approximately 4.95 billion social media users globally, accounting for 61.4% of
the world’s population, and the average user spends roughly two hours and twenty-four minutes per day
across 6.6 different platforms (MnArtists, 2024). This saturation of social media in everyday life
inevitably places art—whether intentionally or incidentally—before a vast and diverse audience.

The implications of this shift are profound. On one hand, social media offers emerging artists
unprecedented visibility, allows underrepresented voices to bypass traditional institutional gatekeepers,
and enables audiences to engage with art forms from any corner of the globe without leaving their homes.
On the other hand, the same platforms impose algorithmic logics that prioritize engagement metrics over
artistic depth, commaodify creativity, and raise serious concerns about the sustainability of artistic
practice in the attention economy.

This article investigates these dynamics through a dual lens: an empirical survey of arts students
and professionals, and a synthesis of recent international scholarship. The central research questions are:
(1) To what extent does social media increase interest in art? (2) How do different platforms mediate the
relationship between users and artistic content? (3) What are the mechanisms—both enabling and
constraining—through which social media shapes artistic experience and identity?

The structure of the article is as follows. Section 2 provides a theoretical framework drawing on
concepts of democratization and platform economy. Section 3 reviews the literature on social media and
art engagement. Section 4 presents the methodology and findings of the primary survey. Section 5 offers
a detailed thematic analysis. Section 6 addresses challenges and critical perspectives. Section 7 presents
conclusions and recommendations.

2. Theoretical Framework
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To understand the influence of social media on artistic interest, it is necessary to situate the
discussion within several intersecting theoretical traditions.

2.1 Democratization of Art

The concept of democratization in the arts refers to the dismantling of barriers that have historically
restricted access to artistic production and consumption. These barriers have included geographic
limitations, socioeconomic status, institutional gatekeeping, and cultural exclusivity. Social media
platforms represent a powerful force of democratization by providing free, globally accessible spaces
for sharing and discovering art. As scholars such as Ugwu (2024) have noted, platforms like Instagram
and Facebook have enabled a broader and more diverse audience to engage with artistic works, breaking
down traditional hierarchies of taste and cultural capital.

This democratizing impulse is not, however, neutral or without tension. The apparent openness of
social media conceals new forms of gatekeeping—algorithmic rather than institutional—that favour
content optimized for rapid engagement over content of lasting artistic value. The AIGA Eye on Design
(2018) noted that while platforms create lower barriers to entry, the artist is simultaneously transformed
into a marketer and self-promoter, a role that may advantage those with social capital and digital literacy
while disadvantaging those who produce brilliant work but lack the skills or inclination to compete in
the attention economy.

2.2 Platform Economy and Algorithmic Curation

The concept of the platform economy, articulated by scholars including Hans Abbing (2024),
describes how digital platforms have become primary sites for the production, distribution, and
consumption of cultural goods. Social media platforms do not merely passively host artistic content;
they actively shape which art is seen, by whom, and in what context. TikTok’s recommendation
algorithm, for instance, has been described as ‘uncannily good at predicting what videos are going to
pique interest’ (The Art Newspaper, 2023), enabling viral discovery of art that bypasses all traditional
institutional filters.

This algorithmic curation creates what researchers call ‘algorithmic aesthetics’—a visual grammar
of high-contrast images, dynamic time-lapses, and emotionally resonant storytelling that is
systematically rewarded with greater reach (Dipayang, 2025). Artists who align their work with these
aesthetic preferences benefit from exponential visibility; those who do not risk algorithmic invisibility
regardless of their artistic merit. The platform thus becomes, as Abbing argues, a new kind of exhibition
space that partly displaces art from traditional spaces while offering a different kind of visibility.

2.3 Social Learning and Inspiration

A third theoretical strand relevant to this study draws on social learning theory. Bandura’s
framework of observational learning, adapted to the digital context, suggests that exposure to the creative
practices of other artists—however mediated—can stimulate motivation, self-efficacy, and creative
engagement in viewers. Social media facilitates an unprecedented form of social learning: not only can
viewers observe finished works, but platforms like Instagram Stories, TikTok, and YouTube enable them
to witness the creative process in real time, accessing behind-the-scenes footage, time-lapse recordings,
and artist commentary that were previously inaccessible.

This has significant implications for arts education and professional development. The study by
Frontiers in Communication (2025) found that artists use social media not merely for promotional
purposes but as a strategic tool for storytelling and community building, through which they share their
creative journey and forge deeper connections with their audiences. This transparency of process,
enabled by social media, may be a key mechanism through which platforms foster not merely passive
interest in art, but active creative inspiration and participation.

3. Literature Review

3.1 Social Media and Art Discovery

Perhaps the most dramatic impact documented in recent scholarship concerns the transformation
of art discovery. According to data from the 2024 Art Basel and UBS Survey, 76% of millennial and
Gen Z art collectors first encountered new artists through Instagram or TikTok, rather than through
galleries or institutions. Instagram was the dominant discovery platform, influencing 65% of initial
encounters, while TikTok surged to 33%—up from just 10% in 2021. Traditional galleries accounted
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for a mere 18% of initial discovery (Dipayang, 2025). These figures represent a seismic shift in the
cultural economy of art.

The financial dimensions of this shift are equally striking. According to the Hiscox Online Art
Trade Report, Instagram influences 38% of art sales discovery, growing at a compound annual rate of
19% since 2019. TikTok’s influence on art sales is growing at 61% per year. Meanwhile, the traditional
gallery’s role in sales discovery has declined at a rate of 4% annually (Dipayang, 2025). Social media
has moved from being an auxiliary promotional tool to a central driver of the art market.

Instagram’s dominance in the art world is well-documented. A study examining 706 artists’
accounts and nearly 500,000 Instagram posts found that likes and comments are strongly influenced by
the emotional responses of curiosity and confusion—suggesting that art which provokes rather than
merely pleases is highly shareable. Artist interaction with followers was found to positively influence
the popularity of artworks (ResearchGate, 2019). This interactive dimension distinguishes social media
from traditional exhibition contexts, transforming the relationship between artist and viewer from a
monologue into a dialogue.

12. TikTok as a New Art Space

TikTok has emerged as a particularly significant platform for art in recent years. With 1.5 billion
active monthly users, 60% of whom are between 16 and 24 years old, TikTok offers access to a
demographic that traditional art institutions have historically struggled to engage (The Art Newspaper,
2023). The platform’s short-form video format has proven unexpectedly hospitable to art content: time-
lapse paintings, studio process videos, and art history explainers have generated millions of views.

Individual creators have leveraged TikTok to build significant cultural influence. Devon
Rodriguez, known for his subway portrait videos, accumulated over 30 million followers on TikTok;
Mary McGillivray (@_theiconoclass) built a following of 430,000 with educational art history content;
Evan Pridmore (@evan.hart) reached 311,000 followers with accessible visual culture commentary (The
Art Newspaper, 2023). Major museums have also entered the platform: Madrid’s Museo Nacional del
Prado has amassed 440,000 followers, the National Gallery in London has 240,000, and the Galleria
degli Uffizi in Florence has 148,000.

Museum adoption of TikTok has accelerated rapidly. While only 21 of the 100 most-visited
museums in the world had TikTok accounts in 2023, this number rose to 56 by 2025 (Inside the Arts,
2025). This trajectory reflects a broader recognition that reaching younger audiences requires meeting
them on the platforms they inhabit. As Adam Koszary of the Audience Agency noted, TikTok demands
a tone of informality and humour that can feel uncomfortable for institutions accustomed to gravitas—
but the rewards in audience engagement are substantial.

13. Social Media, Creativity, and Artistic ldentity

Beyond discovery and consumption, social media also shapes artistic practice itself. The study
published in Frontiers in Communication (2025), based on semi-structured interviews with
artrepreneurs—individuals who combine artistic practice with entrepreneurship—found that social
media functions as a ‘strategic enabler’ for creative entrepreneurship. Participants reported using
platforms not only to promote finished work but to document processes, test ideas, and build
communities of fellow creatives.

Importantly, social media facilitates what the study terms ‘artistic expression and content strategy’:
the deliberate curation of content to convey the artist’s creative identity while resonating with platform-
specific audiences. This involves a constant negotiation between authentic expression and the demands
of algorithmic visibility. For some artists, this negotiation is experienced as a creative constraint; for
others, it becomes a generative challenge that stimulates new forms of expression.

Research on science-related art on Instagram (ResearchGate, 2024) found that visual art displayed
on the platform can significantly influence viewers’ emotional engagement and interest. The study
measured ‘art interest’ through five statements including ‘I am interested in visual art” and ‘I am always
looking for new works of visual art,” finding that Instagram art experiences contributed meaningfully to
these attitudes. This suggests that social media exposure is not merely passive but actively cultivates
artistic sensibilities in viewers.

14. Challenges: Authenticity, Censorship, and Mental Health
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The scholarship also documents significant challenges associated with art on social media. Content
moderation policies present a recurring problem: many platforms apply nudity restrictions that are
designed for non-artistic contexts but inadvertently censor classical and fine art containing figurative
content (RevArt, 2024). This represents a form of algorithmic philistinism that can suppress legitimate
artistic expression and result in account suspensions or content removal.

The pressure to maintain constant online visibility takes a documented toll on artists’ mental
health. Research cited by the Global Leaders Institute indicates that the ongoing need to curate an online
presence, seek validation through engagement metrics, and compete in an oversaturated digital space
contributes to burnout, self-doubt, and creative stagnation. Many artists report feeling compelled to
produce ‘shareable’ content rather than innovative work, prioritizing algorithmic performance over
artistic integrity (Global Leaders Institute, 2024).

Intellectual property issues constitute another serious concern. The ease with which content can
be shared, copied, and reposted on social media creates endemic problems of art theft and uncredited
reproduction. Platforms’ automatic sharing mechanisms enable images to be widely circulated without
attribution or compensation, undermining artists’ economic interests and creative rights (SIA Digital
Commons, 2025).

4. Primary Research: Survey Findings

4.1 Methodology

A structured survey was conducted among eight respondents affiliated with arts-related
disciplines. The sample included students and professionals from the Kazakh National Academy of Arts
named after Temir6ex Zhurgenov, spanning specializations including painting (Keckingeme), traditional
music (JJoctypsti my3bika eHepi), scenography, visual art (Cyperiui), design, directing, and acting. The
survey comprised nine questions—both closed and open-ended—administered in Kazakh and English.
The gender breakdown was 62.5% male and 37.5% female, with respondents evenly split between the
18-25 and 26-35 age groups. All data reported below derives from this primary survey.

15. Platform Usage and Daily Engagement

All eight respondents (100%) reported using social media daily, and all eight (100%) confirmed
that they follow art-related content on social media. This unanimous engagement reflects the centrality
of social media to the daily cultural lives of arts professionals in the current environment. The most
widely used platform was Instagram (present in 87.5% of responses either alone or in combination),
followed by TikTok (present in 50% of responses). Threads was mentioned by 37.5% of respondents.
This pattern aligns with international data confirming Instagram’s dominance in art-related social media
use.

The prevalence of multi-platform use—with several respondents listing two or three platforms
simultaneously—suggests a sophisticated and diversified approach to digital engagement. Rather than
relying on a single platform, arts professionals appear to navigate a constellation of spaces, each serving
distinct purposes: Instagram for visual portfolio and discovery, TikTok for short-form video and broader
reach, and Threads for conversational and community engagement.

16. Social Media and Interest in Art

The most significant finding from the survey concerns the relationship between social media use
and interest in art. Six of eight respondents (75%) reported that social media has increased their interest
in art. One respondent (12.5%) was uncertain, and one (12.5%) reported no increase. The fact that three-
quarters of respondents—all of whom are already arts professionals—attributed growth in their interest
to social media is particularly striking. For individuals already embedded in the art world by vocation
and training, social media continues to function as a source of discovery, stimulation, and renewed
engagement.

Art content was encountered frequently by the majority: 87.5% reported seeing art content online
‘often,” with the remaining 12.5% reporting ‘sometimes.” None reported rarely or never encountering
art content. This saturation of artistic content within everyday digital experience creates conditions for
sustained and low-threshold engagement with art—a kind of ambient cultural exposure that is
qualitatively different from the deliberate, occasion-specific engagement associated with gallery visits
or concert attendance.
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17. Creative Inspiration

The open-ended question on creative inspiration revealed rich qualitative data. All seven
respondents who answered the question affirmed that social media can inspire them creatively. One
respondent offered a particularly nuanced observation: social media is highly effective for obtaining
good ideas and generating inspiration, but one must act quickly on that inspiration before it dissipates—
a reminder that digital inspiration is ephemeral and requires swift translation into practice. Another
respondent noted that social media generates a desire to create something new, capturing the generative
function of platform-mediated artistic exposure.

The types of art content most commonly consumed online included drawing and design, film and
theatre, video content and masterclasses in respondents’ own specializations, and music. This diversity
reflects the heterogeneous artistic backgrounds of the respondents and underscores the capacity of social
media to serve as a personalized cultural environment that curates content according to each user’s
interests and professional focus. Masterclass and tutorial content was specifically mentioned, pointing
to social media’s function as an informal educational resource.

18. Perception and Trust

Responses to the question about how social media influences the perception of art revealed a
predominantly positive orientation. Multiple respondents described social media’s influence as ‘good’
(Kakcer) and ‘strong’ (Kymrri). One respondent offered a particularly thoughtful analysis: through
observing creative work online, they are able to understand what each artist wishes to convey and to
perceive the inner world expressed in their work. Another noted that studying diverse images online
quickly provides inspiration—an observation consistent with the social learning framework discussed in
Section 2.

The question of trust in art encountered on social media produced more varied responses. Only
two respondents (25%) expressed unconditional trust. Several articulated conditional trust, with one
respondent articulating the position that art is art, whether handmade or Al-generated, and that the artist’s
perspective is what matters. Another expressed partial skepticism but acknowledged that even art they
did not fully trust carried some meaning. Only one respondent categorically stated they did not trust art
on social media.

These findings suggest that arts professionals approach social media art with a critically informed
rather than naively accepting stance. Trust is mediated by considerations of authenticity, process, and
artistic intention rather than platform authority. This nuanced orientation distinguishes professional arts
audiences from lay audiences and has implications for how art institutions communicate the value and
context of artworks in digital spaces.

19. Social Media’s Role in Shaping Art Interest

When asked about the role of social media in shaping their interest in art, respondents again
described predominantly positive and significant impacts. Social media was described as a source of
inspiration, a tool that keeps art present in daily life (‘Onepni ymbiTTRIpMaii ecke canbin Typabr —it
reminds you of art so you do not forget it), and as playing a ‘big’ overall role. This language of memory,
continuity, and ambient presence is particularly evocative: social media functions not merely as a
discovery mechanism but as an ongoing cultural maintenance system that sustains engagement with art
across the intervals of everyday life.

5. Thematic Analysis

5.1 The Algorithm as New Curator

Perhaps the most consequential structural transformation documented by both the survey and the
literature is the rise of the algorithm as de facto curator of artistic experience. Historically, curators—
whether in museums, galleries, or publishing houses—served as intermediaries who applied human
judgment, cultural expertise, and institutional authority to select which art was presented to which
audiences. The algorithmic curation of social media platforms performs an analogous function, but
according to entirely different criteria: engagement, watch time, sharing behaviour, and predicted
preference profiles derived from vast datasets of user behaviour.

This creates what might be termed an “aesthetic feedback loop’: artists produce content optimized
for algorithmic performance; algorithms distribute that content to users whose engagement data
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reinforces the same aesthetic preferences; and over time, certain visual languages, subjects, and formats
become dominant not because of their artistic significance but because of their algorithmic fitness. The
implications for artistic diversity and experimentation are ambiguous. On one hand, the algorithm can
surface unexpected work to audiences who would never have encountered it through traditional
channels. On the other hand, it systematically disadvantages art that is slow, complex, conceptual, or
formally experimental-—qualities that have historically been central to artistic advancement.

5.2 Inspiration, Process, and the Creative Community

A consistent theme in both the survey and the literature is the inspirational function of social media.
Respondents repeatedly described platforms as sources of new ideas, creative stimulus, and motivation
to produce work. This aligns with the Frontiers research (2025) documenting social media as a site of
community building and artistic dialogue. The visibility of other artists’ processes—enabled by Stories,
Reels, and time-lapse formats—creates a form of distributed apprenticeship in which artists at all levels
can observe and learn from practitioners across the world.

The #DrawThisInYourStyle challenge on TikTok exemplifies this dynamic: artists are invited to
reinterpret each other’s work in their own style, creating a viral chain of creative dialogue that
simultaneously celebrates individual artistic identity and collective creative engagement (Pejuoshin,
2025). Such participatory trends transform passive art consumption into active creative participation,
blurring the boundary between audience and artist in ways that may have long-term implications for art
education and practice.

5.3 Democratization and Its Limits

The democratizing potential of social media for art is real but constrained. The removal of
geographic and institutional barriers has enabled artists from Kazakhstan, from rural areas, from
underrepresented communities, and from non-Western artistic traditions to access global audiences
without gallery representation or institutional validation. This has genuine cultural value: it diversifies
the range of artistic voices that circulate in the public sphere and challenges the historical dominance of
Western, urban, and elite art institutions.

However, as multiple scholars have noted, social media democracy is partial and conditional.
Algorithms favour content that performs well by engagement metrics, which tends to privilege the
visually spectacular over the intellectually demanding, the immediately accessible over the formally
complex. Artists who lack digital literacy, marketing skills, or the time to maintain consistent platform
presence are disadvantaged regardless of the quality of their work. True democratization would require
not only access to platforms but equitable conditions of visibility—a goal that current algorithmic
architectures do not fulfil.

5.4 Trust, Authenticity, and the Question of Al Art

The survey’s nuanced findings on trust in social media art reflect wider anxieties about authenticity
in the digital age. One survey respondent explicitly addressed the status of Al-generated art, arguing that
whether a work is handmade or produced by artificial intelligence, it still represents the creator’s
perspective and is therefore legitimate as art. This is a philosophically sophisticated position that
resonates with current debates in the academic literature (Springer Nature, 2024) about the aura of art in
the age of generative Al and the renegotiation of concepts of authorship, originality, and artistic value.

The broader issue of authenticity on social media encompasses not only the provenance of art
objects but the authenticity of artistic personas. Social media rewards a certain kind of performed
transparency—the sharing of process, vulnerability, and backstory—that can function as a genuine
invitation to connection or as a calculated marketing strategy. Audiences navigate this ambiguity with
varying degrees of critical sophistication, and the degree of trust they extend to artists and institutions
on social media is calibrated to their assessment of this authenticity.

20. Challenges and Critical Perspectives

Notwithstanding the many ways in which social media enriches artistic experience and fosters
interest in art, a balanced analysis requires attention to the significant challenges and risks that
accompany this digital transformation.

The problem of oversaturation is perhaps the most immediately pressing. The global art market on
social media involves millions of artists competing for audience attention, and the sheer volume of
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content makes sustained engagement with any individual work difficult. The accelerated pace of content
consumption on platforms like TikTok—where the average video is watched for only a few seconds
before the user scrolls on—is antithetical to the contemplative engagement that characterizes deep
aesthetic experience. Art historians and critics have expressed concern that social media fosters a culture
of superficial visual consumption in which images are ‘liked’ rather than seen (Ugwu, 2024).

Mental health impacts on artists represent another serious concern. The constant pressure to
produce, post, and perform online in order to maintain algorithmic visibility can lead to burnout, anxiety,
and a sense that creative value is entirely contingent on external validation. Several prominent artists
have publicly discussed their struggles with social media exhaustion and the difficult decision to reduce
or eliminate their online presence—a decision that, in the current ecosystem, carries real professional
costs.

Intellectual property remains a largely unresolved structural problem. Despite various platform
policies designed to address it, art theft on social media is widespread, and the mechanisms for artists to
protect and assert their rights are inadequate relative to the scale of the problem. Emerging threats from
Al image generation models trained on artists’ work without consent add a new dimension to this
challenge.

Finally, the relationship between social media art and institutional art remains unresolved. Global
art museum visits reached 176 million in 2023, still significantly below the pre-pandemic level of 230
million in 2019 (Zarastro Art, 2024). While social media visibility may stimulate interest in art in the
abstract, whether it translates into attendance at physical cultural institutions remains empirically
contested. The question of whether the screen is a window to the gallery or a substitute for it has
significant implications for cultural policy and institutional strategy.

21. Conclusion

This article has examined the influence of social media on interest in art through a synthesis of
international scholarship and primary empirical research. The findings consistently support the
conclusion that social media is a powerful—and predominantly positive—force in cultivating,
sustaining, and diversifying interest in art among both professional and lay audiences. Three-quarters of
the surveyed arts professionals reported that social media has increased their interest in art, and all
surveyed respondents both use social media daily and follow art-related content. These figures, while
drawn from a small sample, are consistent with the broader patterns documented in the international
literature.

Social media has achieved what traditional art institutions have long sought but rarely
accomplished: the integration of art into the daily rhythms of everyday life. By embedding art content
within the streams of social communication, entertainment, and information that users engage with
continuously, platforms like Instagram and TikTok have created conditions for a genuinely ambient art
culture—one in which artistic encounter is frequent, low-threshold, and personally resonant. This
represents a significant cultural achievement, whatever its accompanying complications.

At the same time, the article has documented the real limitations and risks of this transformation:
algorithmic aesthetics that constrain artistic diversity, mental health pressures on artists, intellectual
property vulnerabilities, and the unresolved relationship between digital art engagement and physical
cultural participation. Addressing these challenges requires coordinated responses from platform
companies, cultural institutions, arts educators, and policymakers.

For artists, the key strategic insight is the importance of using social media as a tool rather than
allowing it to become the master of their practice. Authentic storytelling, the documentation of creative
process, and diversification across multiple platforms offer paths to sustainable visibility that do not
require sacrificing artistic integrity to algorithmic logic. For cultural institutions, social media offers an
unparalleled opportunity to build new relationships with younger and more diverse audiences, but
requires a willingness to communicate in the informal, immediate, and participatory register that these
platforms demand.

Ultimately, the relationship between social media and art is neither utopian nor dystopian. It is,
like all significant cultural transformations, a site of negotiation—between visibility and depth, between
access and quality, between community and commerce. The art world that emerges from this negotiation
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will be shaped by the choices that artists, institutions, audiences, and platform architects make in the
coming years. The evidence reviewed in this article suggests that social media, used thoughtfully and
critically, can be a genuine force for the expansion of artistic interest, creativity, and cultural
participation.
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YHOPABJIEHUE OTXOJIAMM B YCJIOBUAX IUPKYJIAPHOM YKOHOMHUKH
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AHHoTanus. [{upkynspHas S5KOHOMUKA epeonpeaciseT TPAAULIMOHHOE JMHENHOE yIIpaBlIeHHE
OTXOJAMH  KaK CHUCTEMY  «IPOM3BOAUTH-NIOTPEONATH-BHIOpACHIBATE»Y B IOJIB3y  MOJIEJIEH,
OPUEHTHUPOBAHHBIX Ha IIOBTOPHOE HCIOJIb30BaHMUE, IMEPEPadOTKYy K BO3BpALICHHE MaTrepHalioB B
HSKOHOMHUYECKHH 000pOT. DTO CTaJl0 KJIHOYEBBIM 3JIEMEHTOM CTpPaTerMy YCTOMUMBOIO pa3BUTHS B
OOJIBIIMHCTBE Pa3BUTHIX CTpaH. JJaHHAs CTAaThsl aHANIM3UPYET MEKTYHAPOIHBIC ITOIXO/IbI K YIIPABICHUIO
OTXOlaMU B KOHTEKCTE LMPKYJISIPHONM SKOHOMMKH, BKJIIOUAsi KOHILIENTYaJbHBIE OCHOBBI, METOZbI
nu3Mepenus 23pPpekTuBHOCTH, TeKymHe cratuctnieckue nanasie OECD u EBporeiickoro coro3a, a Takke
IIPAaKTUYECKHE BBI30OBBI M IepcrekTuBbl. Ocoboe BHHMaHHME YIENEHO IIOKazaTelsiM IepepadoTKH,
KOMITOCTUPOBAHUS M JI0JIM BTOPUYHOTO ChIpbS B SKOHOMUKE. VccienoBaHue BBIABISET, UTO JaXXE B
CTpaHax ¢ Pa3BUTOM MHPPACTPYKTYPOIH LUPKYISAPHOCTH CYLIECTBEHHAs YacThb OTXOJOB IO-IIPEXHEMY
HANpaBIICTCS Ha 3aXOpPOHEHHE, 4YTO TpeOyeT MAajbHEWUIIero Ppa3BUTHS TOJUTHK W TEXHOJIOTUH
yIpaBJIeHUs] OTXOAAaMHU JAJIs JOCTHXKEHMsI Oojiee BBICOKMX YpOBHEHl pecypcHOl 3¢ddekruBHOCTH U
YCTOMUYHBOIO Pa3BUTHSL.

KiroueBble cjioBa: LMPKY/IsIpHas SKOHOMHMKA — YIpaBlIEHHE OTXOAaMU — IepepaboTka —
YCTOMYMBOE Pa3BUTUE — UHIAUKATOPHI LIUPKYISIPHOCTU

Beenenue

[MupkynsipHass SKOHOMMKA MpEACTaBisieT CcoO0OW MOAETb SKOHOMUYECKOTO  pa3BUTHS,
HaIpaBJI€HHYI0O Ha MUHUMH3ALMIO OTXO0B U MaKCUMH3ALUI0 TOBTOPHOIO HCIOJIb30BaHUS PECYPCOB.
Ona npoTuBONOCTABIsAET ce0s TMHEHHOM MOJIeNH, T/Ie pECYPChI 3BIEKAIOTCS, UCIIOIb3YIOTCS U B KOHILIE
KOHIIOB CTAHOBATCA OTXolaMU. Takoil MOAX0J TMpHU3HAH KIIIOUEBBIM (AKTOPOM  JI0CTHUKEHHS
YCTOMYMBOIO DPAa3BUTHUS, CHI)KEHUS HArpy3Kd Ha OKPYXKAIOUIYI0 CpENy M IOBBIIIEHUS PECYypCHOU
apdextuBHOCTH. OECD OTMEuaeT, 4To OTXO/ABI CTAHOBATCSA BCE OOJee KPUTHUECKUM (DaKTOpOM M3-3a
pocra ypOaHHU3alMK, U3MEHEHHs MoJieliell MOTpeOIeHus 1 yBEITMUEHHs TPOU3BOJICTBA MAaTePHAIIOB, YTO
BBI3bIBA€T HEOOXOJUMOCTH Iepexofa K MOJAENH, IJI€ OTXOJbl pacCMaTpUBAIOTCS KaK PECYpChl IS
MOCJIEIYIOIIEr0 HMCMONb30BaHUs U MepepaboTKU. DTOT mepexon TpeOyeT KOMIUIEKCHBIX MOJIHUTHK,
MHHOBAIIMOHHBIX TEXHOJIOTHI U COOTBETCTBYIOIMX NHIUKATOPOB I MOHUTOPHUHTA Iporpecca.

I'moGanbHas paMka mpobieMsl copMyIMpoBaHa MpeAeabHO KECTKO: Mo olleHKaM BceMupHOro
OaHka, 00beM 00pa30BaHMs TBEPAbIX KOMMYHAJIBHBIX OTXO/I0B B MUpE olieHuBaeTcs B 2,01 mip TOHH B
rox (2016) u mporno3upyercsa Ha ypoBHe 3,40 mupx ToHH Kk 2050 rony, mpu 3ToM Kak MUHUMYM 33%
OTXOZIOB B MUPE€ HE YIIPABIISIIOTCS YKOJIOTHUECKH O€30TIaCHBIM CIIOCOOOM.

Ota ¢dopMmyna BakKHa HE «MacIITaboM paju macurabda», a TeM, YTO OHA MOKa3bIBaeT MpPEAesbl
kocMeTnueckux pepopm. Korga Tpers moroka BbimazaeT U3 0€30MacHOTO YNpaBICHUS, LUPKYISIpHAs
HSKOHOMHKAa HE MOXET OBITh CBeleHa K OTAEIbHBIM THpoekTaM mepepaborku. OHa Tpedyer
YIPAaBIsSEMOCTH BCETO MOTOKA — OT MPEIOTBpALEHUs] 00pa30BaHUs OTXOAOB JI0 BO3BpaTa BTOPUUYHBIX
MaTepHaoB B MPOU3BOJCTBO M KOHTPOJISI KOHEUHBIX OCTAaTOYHBIX (DPAKIIMA.

JInteparypHsiii 0030p

B mexxnyHapoaHol auTeparype HUpKY/IsipHas SKOHOMHKA OIpeiesieTcsl Kak cucTemMa, B KOTOpOn
Marepuajgbl MaKCUMaJlbHO JIOJNTO OCTAIOTCSI B JKOHOMMYECKOM LIMKJE, a O0O0pa3oBaHHE OTXOA0B
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MIPOUCXOTUT TOJIBKO B MUHUMAIBHO BO3MOXKHBIX 00béMax. OECD B cBOMX myONUKANUSX MOAYEPKUBACT
HEOOXOMMOCTh HMHTETPALUK LUPKYISIPHBIX MPAKTUK B YMOpPaBICHHE OTXOJAMHU JUIsl TMOBBILICHHS
5(QQEKTUBHOCTH UCIIOJIB30BaHUS CBIPbS M CHIDKEHHs 00bEMOB 3axopoHenus. OECD Taxxke
paspaboraina Inventory of Circular Economy Indicators, BKiIrodaromuii psj mokasaresiei, 1o KOTopbIM
oLeHUBaeTcs A(PPEKTUBHOCTh YIPABICHUS OTXOJAMH, TaKHe KaK YpPOBEHb IepepadOTKH, IO
BTOPUYHOT'O ChIPbsI U KOJIMYECTBO OTXO/IOB HA JYIIy HACEICHUSI.

EBpomneiickoe areHTCTBO 10 OKPYKAIOIIEH Cpeie BBIIENSCT, YTO YPOBEHb NepepaboTKH OTXOI0B B
EBporie yBenmuuBaercs, HO 3HAUMTENIbHAsI YacTh MO-NPEKHEMY HAIMpaBIsSIeTCS HA 3aXOPOHEHHE WU
C)KUTAHUE, YTO TMPEACTABIAET CO00M MPEmsITCTBUE AJIs MTOJTHOTO Nepexoaa K HUPKYIIpHOM Moaenu. B
psage crpaH HaOMIONAIOTCS 3HAUUTENbHBIE Pa3iMyMsl B YPOBHIX MNepepaboTKM U HCIOJIb30BAHUSA
BTOPUYHBIX MarepuanoB. Hampumep, wuccienoBaHue IOKa3bIBaeT, 4TO OTAeiIbHbE ujieHbl EC
(Hunepnanael, Utamus) nemoHcTpupyror Oonee Bbicokue mnokazarenu CMUR, Torma kak napyrue
(PymbIHUS) IMEIOT 3HAYUTENIBHO 00JIee HU3KKE 3HAYCHUSI.

CornmacHo o¢unumanbHbiM naHHbIM, B PecnyOnuke Kaszaxcran oOpazoBaHne KOMMYHalIbHBIX
orxon10B (TBO) cocraBiseT 0koi10 4,5 MIIH TOHH €KErO/IHO, IIPU 3TOM YPOBEHb IIEpepabOTKH HAXOANUTCS
Ha ypoBHE 25 — 26 %. Drta craTHCcTHKa MOJYEPKHUBAET HEOOXOMUMOCTh JaNbHEHIIEr0 pa3BUTUA
UHOPPACTPYKTYPbl U BHEIPEHUS IUPKYISIPHBIX CTPATETHUH YHPABICHUS OTXOJaMH Ha HAIIMOHAIBHOM
YpOBHE.

JlomoTHUTENBHO TI0 BTOPUYHBIM McTouHMKaM Kazaxcran 3anumaet 99-e mecto u3 180 crpan no
YpOBHIO ympaBieHus: oTxofamu comiacHo Environmental Performance Index (EPI-2024), nmpu stom
YPOBEHB MepepabOTKH COCTABIISAET JIUIIb OKOJIO 3,7-4 % BO BCEX KaTEropusix OTXO0B, YTO 3HAYUTEIHHO
HUKe MO0KazaTesel CTpaH-TuIepoB, Takux Kak [ epmanus wiu [IBerus.

B Hay4HO# Tpaguumuy LUPKYIIIpHAs YKOHOMHKA OIMCHIBAETCS KAaK CMEHA «PaMKHW» - OT JIMHEHHOU
MPOAYKTUBHOCTU K MPOMJICHUIO PECYpPCHOW MPOAYKTUBHOCTH. XapaKTEpHO, 4TO yxke B paboTax Mo
WHIYCTPUAIBHON SKOJIOTHH MOJYEPKUBACTCS POJIb MEPEOIPeIeIeHHs] TOTOKOB M MPOU3BOICTBEHHBIX
MPAKTHUK, a HE TOJIBKO TeXHOIOrui yrrnu3anun. Tak, Blomsma F., Brennan G. CBS3bIBatOT CTaHOBJICHHE
LHUPKYISIPHOM 95KOHOMHUKH ¢ (POPMHUPOBAHHEM HOBOTO SI3bIKa YIIPABIECHUS PECYPCAMU U «IIPOJIOHTALIEI»
MPOAYKTUBHOCTH pecypcoB (resource productivity).

Hpyras ¢yHnamMeHTanbHas JMHHAS — MPOEKTUPOBAaHME TPOJAYKTa M OH3HEC-MOJAENIM Kak
MEPBUYHOIO MECTa «IOsABIEHUs» Oyaymmx orxonoB. Bocken N.M.P. ¢ coaBTOopamu moka3pIBaroT, 4TO
CTpaTeruy JAu3aiiHa W CcTpaTernu Ou3Hec-Mojened A LUPKYISIPHOCTH JOJDKHBI paccMaTpUBaTHCS
COBMECTHO: JAM3aiiH 331a€T PEMOHTOIIPUTOJHOCTb, Pa300PHOCTh, IPUTOJHOCTh K peMaHy()aKTypUHTY U
nepepaboTke, a OU3HEeC-MOIEeIb OPraHU3yeT SKOHOMUKY BO3Bpara M MOBTOPHOIO MCIIOIb30BAHUS.

KitoueBast ynpaBneHueckas JIOTHKa B HUPKYJISIPHOM SKOHOMHKE HE HAYMHAETCs ¢ MepepaboTKu.
Omna HaunHaetcs ¢ npuoputuzanuu aenctsuil. B npase EC sto 3akperuieno B Jupexruse 2008/98/EC
(Waste Framework Directive), re BeICTpoeHa HepapXusi 00pallleHus ¢ 0TXO/laMU: TIPEIOTBPAIICHHE —
MOJIOTOBKA K MOBTOPHOMY HCIIOJIb30BAaHHIO — IIepepaboTKa — MHbIE BUIbI BOCCTAHOBJIECHUS (HaIIpUMep,
SHEPTeTUYECKOE) — yIaJICHHE.

ConepxaresbHO 3TO 03HAYAET: «3PPEKTUBHOCTHY CUCTEMBI HE MOXKET U3MEPATHCS TOIBKO J10JIei
nepepabotku. Eciu pacrer oOmuii moTok oOpa3oBaHUsS OTXOIOB, a MepepadoTKa pPacTeT «BCIEH,
crUcTeMa MOXET OCTaBaTbCs CTPYKTypHO JHMHEHHOH. M HaoOOpoT, CHIbHOE NpeAoTBpalleHue
0o0pa30BaHUsI OTXO/OB CIIOCOOHO YIy4IIaTh 3KOJOTUYECKUN pe3yabTar Jaxe MpU YMEPEHHBIX AOISIX
nepepaboTKH, MOTOMY YTO COKpAIAETCsl caM MacIiTad MOToKa, KOTOPbIH HaJ0 coOupaTh, COPTUPOBAThH
1 00€3BpEKUBATH.
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Pucynok — 1. Llukianueckast Mozienb 0OpalieHus pecypcoB U OTXOO0B

Pucynok 1 oTpaxaeT JOrM4ecKyrd MOJEIb UUPKYISIPHOTO YIPABICHHUS OTXOAAMH, TAE
KITFOYEBBIMU OCTAIOTCS MepepaboTKa U BO3BPAT MAaTepUAIOB B SKOHOMHUKY, a C)KUTAHHE U 3aXOPOHEHHE
SIBJISIFOTCS] HEXKEIATEIbHBIMA KOHEYHBIMU BapHaHTaAMH.

TeopeTnuecku BaKHO U TO, YTO UEPAPXUS — HE «MOPAJIbHAS IIKAJIA», @ CTPATErHYECKUNA MEXaHU3M
yOpaBleHUs puUCKaMU. B mnpukimagHoW IUIOCKOCTH 3TO  XOpOLIO BHUJIHO B paboTax 1O
omeparoHanu3anuu  uepapxuu orxomoB. Ferrari K. Iloka3zpiBaer, uYTo wuepapxusi AOJKHA
packiaabIBaThCA Ha YPOBHU PEUICHUN — CTPATErMYECKU, TAKTUYECKUHM, ONEPAIMOHHBIA — NHA4Y€ OHA
OCTaeTcs JAeKJIapaluei.

Cuctembl yIpaBJIeHHs OTXO/IaMU B paMKax IUPKYJISIPHON SKOHOMHUKHU OMTUPAIOTCS Ha CIICTYIOITHE
KJIFOUEBBIE IIPUHLIUIIBL:

 [IpenoTBpanieHue oOpa3oBaHUsI OTXOAOB — BKIIOYEHUE CTPATETHM u3aiiHa MPOIYKIHUH U
COKpalleHre U30bITOYHBIX MaTepUAIOB elIE Ha ATare MPOU3BOACTBA.

{ IloBTOpHOE WCIHOIB30BAaHUE W PEMOHT — MPOMJICHUE >KU3HEHHOIO IMKJA MPOMYKIMU YeEpe3
CEPBUCHBIE MOJIETH, PEMOHT U PEKOH(UTYPAIIHIO.

{1 [IepepaboTka 1 BO3BpaIllEHUE MAaTePUAIOB — BO3BpPAT MaTEPUAJIOB B SKOHOMUUYECKUHN MK KaK
BTOPUYHOTO CBIPbSI.

 Munepanu3anusi 1 KOMIIOCTUPOBAHUE — TepepadoTKa OMOJIOTUUECKUX OTXOMOB JIJISI CO3TaHUs
OpPraHUYECKHUX YIOOpeHUil.

OTU TPUHLMIBI COMIACYIOTCA C MEXKIYHAPOJHBIMU CTAaHAAPTAMHU SKOJIOTHMYECKON TOJMTHKH,
KOTOpBIE BBIJEISIIOT HEPAPXUI0 OOpaIleHHU ¢ OTXOJaMH, TJie MPEeIOTBpPAIlICeHHE U MepepadoTKa CTOAT
BBIIIIE 3aXOPOHECHMSI M CKUTAHUS KaK MEHee OJIarONpHUsATHBIE METOJIBI.

AHanu3 mepexoJa K IUPKYJISIPHOM 5SKOHOMHKE TakKXe€ MPOBOAMUTCS B HCCIEAOBAHUSX,
paccMaTpHUBaIOIIMX KOHKPETHBIE KEMChl B pa3HbIX CTpaHax, BkiIwodas KaszaxcTaH, re BBISBISIOTCA
KIIFOYEeBbIE OCOOCHHOCTH W HANpaBICHHs] PAa3BUTHUSL CTPATETHH YIPABICHUS OTXOJaMH Ha OCHOBE
MEKTYHApOIHOTO OTbITA.
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MarepuaJibl B MeTOAbl. AHAJIN3 IPOBOJWICS C UCIIOJIB30BAHUEM ONMCATEIBHON CTAaTUCTUKH
JUIS KJIIOUEBBIX IIOKa3aTelel YIpaBlIeHUs OTXOJaMH M CPaBHHUTEIBHOTO aHaimu3a 3(deKTuBHOCTH
BHEJPEHUS LUPKYISPHBIX IPAKTUK.

B kadecTBe KIIIOUEBBIX TMOKazarene 3(QeKTUBHOCTH yHpaBieHUS OTXOIaMU B paMKax
LUPKYJISIPHOM SKOHOMHUKHU MCIOJIb30BaHbI CIEAYIONINE MEXyHAPOIHO IPU3HAHHBIE HHIUKATOPBI:

* Recycling rate of municipal waste — mons mepepaOOTaHHBIX TOPOACKHUX OTXOIOB TIO
OTHOIIICHUIO KO BCEM COOpaHHBIM OTXOJIaM.

* Circular Material Use Rate (CMUR) — 107151 BTOPHYHOTO CHIPhSI B O0IIIEM MaTepuaioo0opoTe
SKOHOMMKH.

* Bio-waste recycling rates — 1m0 OMOJIOTHYECKUX OTXOJIOB, HAMPABJICHHBIX HA MEPEepadOTKy
WM KOMIIOCTUPOBAHUE.

OTH WHAMKATOPHl BKJIIOUEHBI B MEXKIYHApPOIHYIO CHCTEMY HM3MEpPEHUs LUPKYISIPHOCTH H
perymsipao myonukytorcss OECD u EBponeiickum areHTcTBoM 1o okpysxkatomieit cpeae (EEA) B ux
OTYeTax MO YCTOMYUBOMY Pa3BUTHIO U IUPKYIAPHONU SKOHOMHUKE.

AHanUTUYECKUM MOAXOA OCHOBaH Ha cpaBHUTeNbHOM aHaiu3e naHHbIXx OECD u EEA 3a
MOCJIEIHUE TOJbl, COMOCTABICHUM YPOBHEW MepepaboTKU, HUCIOJIb30BaHHS BTOPUYHOTO CHIPbS U
JUHAMHKU W3MEHEHUS WHIUKAaTOpOB IO CTpaHaM M peruoHaM. bbuiM comocTaBiieHbl JaHHBIE IIO
ypoBHsiM niepepabotku B OECD, nokazarensm CMUR B EC u ocobGeHHOCTSM ympaBieHuUsl 0TX0/1aMU B
CTpaHax ¢ pa3JIMYHbIM YPOBHEM PKOHOMMKH, BKJItOUas AaHHbIe 110 Kazaxcrany.

Pe3ynbrarnl n 00cy:x1eHne

Jannsie OECD mnoka3bIBaloT, 4yTo nepepadoTka MyHUIMIAIbHBIX 0TX0A0B B cTpaHax OECD
cocTasisieT okoso 24 %, a komnoctupoBanue — 11 %, 4To oTpaxaeT OTHOCUTEIBLHO HU3KUIM YPOBEHb
BO3BpaTa MaTepuajioB B 3KOHOMHKY. [lonsi 3axopoHeHHs ocTaércs 3HAYUTENbHOW — okoso 40 %,
CBUJCTEIBCTBYSl O TOM, YTO ITyTH OTBOJIa OTXO/IOB, HE MOAJAIOUIMXCS MepepadoTKe, BCE emé MIMPOKO
UCIONB3YIOTCS.

B EBponeiickom coro3e HaOogaeTcs pocT ypOBHS NepepadOTKH, OHAKO TEMIIbI IOCTEIICHHBIE,
U B pslie CIy4aeB MPOTPEecC OKa3alicd MEHEe YCTOWYMBBIM, YEM OXKHJAJIOCh, a 3HAUMUTENbHAS OIS
OTXOJ10B BCE €1lE OTIPABIIAETCS HA CKUTAHUE WM 3aXOPOHEHUE.

IToxazarens CMUR, paBnblii 11.8 % B 2023 roay, CBUAETENBCTBYET O TOM, YTO J0JIsI BTOPUYHOTO
ceipbs B okoHOMHKe EC ocTaércs HM3KO#M, HECMOTPSI Ha 11€JIb YABOUTH ITOT Mokazareib K 2030 roxy
cornacHo IInany nelictBuii no nupKyasipHo# 3xoHoMuke EC.

Tabnuma — 1. CpaBHUTEIbHBIE MEXK/TYHAPOAHbBIE HHAMKATOPHI YIIPABICHHUS OTXOaMH

WNupukatop ITokazarenn HUcrounnk
VYpoBeHb nepepaboTKu OBITOBBIX OTXO/I0B 24 % OECD Environment at a Glance
(OECD) 2025
YpoBeHb KOMIIOCTUPOBAHUS OTXO0B 11 % OECD Environment at a Glance
(OECD) 2025
Jons 3axoponenus orxonos (OECD) 40 % OECD Environment at a Glance
2025
Waste recycling rate (EU, o0miuit) MOBBIIIAETCS, EEA, Waste recycling in Europe
HO MEIJIEHHO 2025
Circular Material Use Rate (CMUR) 11.8 % EEA Indicators 2025
[Iporno3 pocta MyHUIIMNAIBHBIX OTX0A0B | +5.3 % k 2035 OECD Circular economy in cities
B EC and regions 2025

CoBpemennble nanHble OECD yka3pIBarOT, 4TO 3HAYUTEIbHAS JIOJISI OTXOJOB IO-IIPEKHEMY
HaIpaBJIeTCsl Ha 3aXOPOHEHHE, a YPOBEHb MepepaboTKH OCTaETcs HUXKE MOJIOBUHBI 001Iero oobéma
OTXOZIOB, YTO 3aTPyAHSET JOCTHKEHHE LIEJIEeH NUPKYIIPHON SKOHOMHKHU.

OECD Taxxe moq4€pKuBaeT, 4To MPOTHO3UPYETCs POCT 00BEMOB MyHHUIMIIATIBHBIX 0TX010B B EC
Ha 5.3 % k 2035 roay no cpaBHeHuto ¢ 2018 rogom, ecinu He TPOU3OMAYT CTPYKTYpHbIE U3MEHEHHUSI B
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CUCTEMAxX 06pameHH51 C 0TXOOoaMu. 3910 HO,Z[‘-IépKI/IBaeT, YTO MHHHMM3AIHUA OTXOOJOB M ITIOBBLIIIICHUEC
3¢ HEeKTUBHOCTH WX OOpabOTKH CTAHOBATCS KPUTHYCCKH BAXKHBIMU 3aJla4aMHU I yCTOWYWUBOU
3KOHOMMUKMU.

Matepuansl
1 pecypchl

MpownzsoncTeo

'

ObpasoBaHue
OTXOO0B

CopTupoBka

WHcenepauns/ "

3axopoHeHune

~| pasgeneHue

Mepepabotka |- !
- BTOpUUHOE KomnocTuposaHme
CbIpbé

OpraHunyeckme
pecypchl

Cenbckoe
X03ANCTBO

Pucynok — 2. Monenb ynpaBieHusl 0TX0/laMU B CUCTEME HUPKYISIPHON SKOHOMUKHU

PucyHok 2 wimrocTpupyeT JIOTHYECKYH0 MOJENb LUPKYISIPHOrO OOpalleHHs C MaTepualaMu:
1ocyie MoTpeOIeHust OTXOAbI COPTUPYIOTCS U IepepadaThIBalOTCs B BTOPUYHOE ChIPhE, BO3BpAIlaeMOe B
npou3BoAcTBO. OpraHuueckue (pakuuM HampaBiIsSIOTCS Ha KOMIOCTHPOBAHHME [UIsl arpapHOro
UCTOJIb30BaHMs, a Ta 4acTb, KOTOPYIO HeNb3s NepepaboTarh, OTHPABISIETCS HA WHCEHEpalMIo MU
3aXOpPOHEHHUE.

Heob6xoanmMoCcTb KOMNNAEKCHOTIO nopgxop[a

JI1g 1oCTHXKEeHUS HUPKYJISIPHOCTH HEOOXOIMMBI MEPHI, HAIIPaBJICHHBIE HE TOJILKO Ha NEPEepaboTKYy,
HO U Ha CHIDKEHHE 00pa30BaHMsI OTXO/I0B Ha BCEX Tarnax )KM3HEHHOTO IMKJIA POIYKIUU:

* BHEJIpEHHE HKOAM3aiiHa U MTPOU3BOCTBA C YUETOM PEMOHTA U BTOPUYHOTO MCIOIb30BAHMUS,

* pa3BUTHE UHPPACTPYKTYpPbl COPTUPOBKH U NIEpepadbOTKH,

* SKOHOMHUYECKUE CTUMYJIbI U1 TPOU3BOAUTENEH U MOTpeduTeneil,

* COBEPLIEHCTBOBAHME MOHUTOPHUHIA M CTATUCTUKH C YYETOM MEXIyHApOIHbIX CTaHAAPTOB.

Cucrema unnukatopoB OECD, Bkmowass CMUR u Recycling rate, sBrisercs BaXHEWIIUM
MHCTPYMEHTOM **MOHUTOpUHIa Tmporpecca», HO TpeOyeT AajJbHEWIIEero COBEpIICHCTBOBAHUS IS
OTpPaXXEHUs pealbHON IUPKYIAPHOCTH B 3koHOMHKe. OECD

MpakTuMyeckne NpumMepb MU pelweHUNs

OnHuM M3 npuMepoB ycrnemHod npaktuku B EC SgBISIOTCS NENO3UTHBIE CXEMbl BO3BpaTa
ynakoBkH (Deposit Return Schemes — DRS) ¢ BeicokuMu ypoBHsIMEU cOopa 1 BO3BpaTa MaTepHaioB JJis
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nepepadoTKH, YTO CIOCOOCTBYET YBEIMUYEHHUIO JOJIM BTOPHUYHOTO CHIPbS B SKOHOMHKE. XOTS 3TO
JIOKaJIbHbIE MIPUMEPHI, OHU TOKA3bIBAIOT MOTEHIIMAJ COYETAaHUSl PEryIupOBaHUs, UHPPACTPYKTYPhl U
MOTHUBAIMH TOTPEOUTENCH IS AOCTHXKEHUS UPKYISPHBIX Lenel (cM. MexxayHaponasie oTuétsl OECD
o DRS u mogoGHbIM niporpamMmam).

Ha Uy 1 0 H aB/lbb3HOLBELI

B kontekcre Kazaxcrana coxpansercs nmpobiema HHU3KOTO YPOBHSI MepepabOTKH OTXOMOB, Il
nepepaboTKa COCTaBISET JIMIIL OKOJIO 25-26 % oT obmiero 06hEMa KOMMYHAJIBHBIX OTXOIIOB, a IO
HEKOTOPBIM OLIEHKaM TOJIBKO 3.7-4 % 0TXO010B MOJIBEPraeTcs peanibHOM rnepepadoTke. ITO CYIIECTBEHHO
HUKE TIOKa3arejed pa3BUTBIX JKOHOMHUK U TpeOyeT aKTUBHBIX IOJMUTUYECKUX MEpP, Pa3BUTHL
MHQPACTPYKTYpbl 1 MOHUTOPUHIA KaueCTBa JaHHbIX.

Taxke cpeau KIIIOUEBBIX BBI30BOB OTMEYAIOTCSI OTCYTCTBUE €IMHOM METOJOJOTHUHU Y4eTa BCEX
KaTeropui 0TX0N10B, ciabdas nudpoBHU3aIMs KaaCTPOB OTXO/I0B, HEXBATKa CTATUCTUKU U CTUMYJIOB JJIs
O6usHeca. OTH (paKTOpPBI OTPaHUYMBAIOT MOTSHLIUA TIEPEX0Aa K UPKYISIPHON MOIEIH.

3akiioueHue

Takum 00pa3oM, Ha OCHOBaHHMM BBILIICH3JIOKEHHOTO MOXXHO CIENaTh BBIBOJ O TOM, YTO
3¢ deKTUBHOE YIIPaBICHHUE OTXOAAMU B YCJIOBUSAX IUPKYISAPHOW SKOHOMHKH TpeOyeT HHTErpaluu
MHOTOYPOBHEBBIX CTPATETHid, BKJIIOYAs PAa3BUTHE WHPPACTPYKTYphl TEepepadOTKH, BHEIPCHHE
KOMITJIEKCHBIX ~HMHAUKATOPOB 3()PEKTUBHOCTH, CTUMYIMPOBAHME Y4YaCTUS MPOU3BOAMUTENCH W
norpeOuTeneii, a TakkKe aJanTaluio MEXIyHApOAHOTO OIbITa W CTAaHAAPTOB K HAIMOHAIBHBIM
ycnoBusiM. Ilporpecc, gocturnyteiii B EC u OECD, X0Th U AEMOHCTpPHUPYET POCT MepepadOTKU U
MIPUMEHEHUE IUPKYJISIPHBIX MPUHIIUIIOB, OCTAETCSI OTPAaHUYCHHBIM HU3KOM J10J1€i1 BTOPUYHOTO CHIPhS U
3HAYUTETLHOMN 10JIel OTXOJI0B, HAMPABJISIEMbIX HA 3aXOPOHEHHE, UTO TPeOyeT yCUIUi sl JaJIbHEHIIIEeTo
Pa3BUTHUS HUPKYJISPHBIX CUCTEM YIPABICHUS OTXOIAMHU.
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®YHKIIMOHAJIBHAS POJIb KYJIbTYPHO-MACCOBBIX MEPOIIPUSITUN B
CUCTEME JONNOJHUTEJBHOI'O OBPA30OBAHMUSA

vmkzfed SS90 [tedz" BOMO

MarwncrTtprawypec d,

KasaxL&aWWoH yHB®IPBARRTCCTB MUMeHNne K.
AcTaHa, THKa3 a

Annarma

Makanana Kazakcran PecryOnmnkachiHbIH KOChIMIIIA O11iM Oepy JKyHeciHaeTi MOIeHU -OYKapaIbIK
ic-mapanapablH  QYHKIMOHAIABIK pelii  KapacTelpbuiafel. OmapabiH OiriM  Oepy, TopOuenik,
QJIEyMETTEHIIPY, KaJIIIbIHA KENTIPY >KOHE HIbIFapMallbUIbIK GyHKIUIApHI Tanaanaabl. KoceiMia 6imiM
Oepyli peTTEeHTIH HOPMATUBTIK-KYKBIKTHIK 0a3ara, COHJIal-aK TYJIFAaHBIH MOJICHU KAJIBINITACYBIHIAFbI
MOJICHHU iC-IIapajap/blH MaHBI3JbUIBIFEIHA €PEKIIe Hazap ayAapbiianbl. MojeHu-OyKapasiblK ic-
[IapagapslH MIBIFAPMAIIBUIBIK QJIEYETTI JaMBITY MEH oJIEYMETTIK OJICEHAUTIKTI KalbIITaCThIPY
KYpaJsbl PETIHJIETT OPHBI alllbLIA/IbI.

Tyiin ce3mep: KoceiMIma OumiM Oepy, MoIeHU-OYKapasbIK ic-mmapanap, (QyHKOusap, apr-
MEHE[KMEHT, dJICyMETTCHY.

AnHoTanus

B cratbe paccmarpuBaercs (pyHKIMOHAJIbHAs pOJIb KYJbTYpPHO-MACCOBBIX MEPOIPHUSATHII B
CUCTEMC JOINOJIHUTCIIBHOI'O 06pa30BaHI/I$I P eCHy6J'II/IKI/I Kazaxcran. AHaJ’II/ISI/IpyIOTCH nux
O6pa30BaTCJII)HI)I€, BOCIIMTATCJIBHBIC, COLNHUAIM3UPYIOIHUE, BOCCTAHOBUTCIIBHBIC W  TBOPUYCCKHC
¢byakuu.  Ocoboe  BHHMaHuE€ yJleisieTcs HOPMAaTHBHO-TIPABOBOM  0asze,  perynupyrolien
JIOTIOJIHUTENbHOE OOpa3oBaHHe, a TaKXe 3HAYEHHUIO KYJbTYpPHO-MACCOBBIX MEPONPUITUNA B
(bOpMHpOBaHHH JIMYHOCTHU 06y‘-IaIOH_II/IXC}I. PaCKpLIBaeTCSI HX POJIb KaK HHCTPYMCHTA pPA3BUTHUA
TBOp‘I@CKOFO IIOTCHIINAJIa 1 COIII/IZU'IBHOfI AKTUBHOCTH.

K.]I]O‘IeBbIe CJIoBa: OOIIOJHUTCIBHOC o6pa30BaHHe, KYJbTYPHO-MAaCCOBBIC MCPOIIPHUATHUS,
(GyHKIUH, apT-MEHEPKMEHT, COLIMaIn3alusl.

Abstract

The article examines the functional role of cultural and mass events in the system of supplementary
education in the Republic of Kazakhstan. Their educational, social, restorative, and creative functions
are analyzed. Special attention is given to the regulatory framework and the role of cultural events in
personality development and creative potential formation.

Keywords: supplementary education, cultural events, functions, art management, socialization.

Brenenue. Ceronns momojsHUTENbHOE oOpa3oBaHue B KazaxcraHe 3aHMMAaeT BaXHOE MECTO B
JTUYHOCTHOM pa3zBuTuu. OH JIOTIOJHSET MIKOJIbHOE 00pa3oBaHue U MOMOTaeT PeOEeHKY OTKPHIBAThH ce0s
B paSHI)IX HaHpaBJ'IeHI/ISIX i TBOp‘IeCKI/IX, COOUAJIBHBIX W JIMYHBIX. B cpezle, rac 06pa3OBaHI/Ie
CTAaHOBUTCS Bce OoJjiee TMOKMM M COCpPEIOTOYEHO Ha Pa3BUTUM HABBIKOB 21 Beka, KyJIbTypHBIC
Meponpmm/m HAYUHAKT I/IFpaTI) OCO6€HHO Ba}KHyIO pOJ'IB. OHI/I JAaBHO BBINIJIN 3a paMKI/I HpOCTI)IX
pa3BleKaTeNbHBIX MeponpusaThii. CerogHss 3TO MPOCTPAHCTBO, TAe PEOEHOK YYHUTCS OOIIaThCs,
BbIpaxkaTh ce0s, paboTaThb B KOMaHA€e W TIJyOKe€ NOHMMATh KYJIbTYpy 4Yepe3 JUYHBIA OIbIT.
AKTyaapbHOCTh TeMBbl OOYCIIOBJIEHA TE€M, YTO POJIb TAaKUX COOBITUH 4YacTo HemooreHuBaercs. OHU
BOCHpI/IHI/IMaIOTCSI KaK JOIIOJIHUTEIIbHAsA HOEATCIBHOCTH, XOTA HAa CaAaMOM JICJIE BBIIIOJHSKOT BaXHBIC
oOpa3zoBarenbHbIe U 00pa30oBaTeNbHbIE (PYHKITHH.
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OOBeKTOM HCCIeIOBaHUS SBIISIETCS CHUCTEMa JONMOJHHUTENbHOTO oOpa3oBanusi Kazaxcrana,
paccMmarpuBaeMasi IOCPeICTBOM OPTraHU3ALMU KyJIbTYpHBIX Meponpustuil. [Ipeamerom uccnenoBanus
ABNsieTCA (DYyHKUMOHANBbHAS POJb KYJIbTYPHBIX COOBITUH B pa3BUTHHM JIMYHOCTH ydammxcs. Llensb
paOOTHI-IOHSATh U PACKPBITh POJb KYyJIbTYPHBIX COOBITHH B CHCTEME JONOJHUTEIBLHOIO 00pa30BaHMUs.
Llenu uccnenoBanus: MOAyMaiTe, Kakue KyJlbTypHbIE MEPOIIPUATHS, TIOHITh UX OCHOBHBIE (DYyHKIIHH,
U3Y4YUTh KX BIMSIHME Ha DPA3BUTUE JIMYHOCTH, DPACCMOTPUM pOJb YIPABICHHUS MCKYCCTBOM H
U(POBBIMU TEXHOJOTUAMH; YTOOBI ONPEICIUTD, KaK 3Ta 00JIACTh MOXKET Pa3BUBATHCS JlANIbIIE.

B pabote ucnonb3yercs HECKOIbKO METOA0B. Bo-nepBbIX, 3TO aHAIN3 HayYHOU JIUTEpaTyphl IO
JOMOJTHUTEIBHOMY 00pa30BaHUIO, KYJIbTYPHBIM COOBITHSM M YIPABICHHUIO HCKYCCTBOM. DTO IIOMOTAeT
IIOHATH, KaK pa3Hble aBTOPbI OOBACHSIOT POJIb 3TUX sIBIIeHUH. Takxke UCMoyb3yeTcs CUCTEMATHYECKUN
MOJIX0/1, KOTOPBI MO3BOJISIET paCCMATPHUBATh KYJIbTYPHBIE COOBITHSI HE OTACIBHO, a KaK 4acTh LIEJION
cucreMbl 0Opa3oBaHusl. CpaBHUTENbHBIH AHATUTUYECKMH METOJ MCIOJIb3YyeTCs [Ull CPaBHEHUS
Pa3MYHBIX HAYYHBIX TOYEK 3PEHHS M TOJX0/I0B. A C IOMOIIBI0 0000IIEHHs B CHHTEe3a (popMupyeTcs
L[EJIOCTHOE TOHMMAHUE IIPEAMETA.

Kpowme Toro, ucronp3yercsi CTpyKTYpPHBIN U (QyHKIIMOHAIBHBINA aHAJIN3, KOTOPBIH MOMOTAET TOYHO
U3YYUTh (PYHKIUH, KOTOPbIE BHIMOIHAIOT KYJIbTYpHBIE COOBITHS, M TO, KAK OHU CBSI3aHBI IPYT C IPYTOM
B Pa3BUTHUU JINYHOCTU YUCHHKA.

JlononHurtenbHoe obpa3zoBaHue B KazaxcraHe — 3TO ClIOXKHAs, MOCTOSHHO MEHSIOIIASCS CETh
YUpeXJIeHUH, KOTOpasi IOMOraeT JI€TSAM U MOAPOCTKAM PacTy HE TOJIBKO B LIKOJIE, HO U 32 €€ MpeesiaMu.
Kak cka3zano B 3akoHe PK «O06 o0pa3zoBaHun», OHO JOJDKHO oOecreyuBaTh I[OTPEOHOCTH
00yJaromuxcsi, iX pa3BUTHE U HETIPEPHIBHOCTH 00pa3oBanus [ 1]. BaxkHoe 3HaUE€HUE UMEIOT KYJIBTYPHO-
MacCOBBbIE MEPONPUATHS, SBIIAIOLIMECS HE TOJIbKO (POPMOM OpraHu3alMM J10Cyra, HO M CPEICTBOM
BOCIIUTAHMSI, COLIMATIU3ALNN U (POPMUPOBAHUS KYJIbTYPHON UIEHTUYHOCTH.

OOpasoBarenbHas cucTeMa JONOJHUTENbHOro oOydeHus B Kasaxctane mpezacraBiser coOoi
MHOTOYpPOBHEBYIO, IMHAMUYHO Pa3BHUBAIOIIYIOCS CpENy, HAlCJIEHHYI0 Ha BCECTOPOHHEE pa3BUTHE
JUYHOCTH 3@ IIpeiejaMH CTaHJAapTHOM wIkojdpHOM mnporpammsel. CorsacHo 3akony PK  «O6
o0pa3oBaHUM», JaHHas cdepa NpHU3BaHA YAOBIETBOPATh OOpa30BaTENIbHBIE 3alpoChl YyYalIUXCH,
pa3BUBaTh UX HABBIKU U MOJAEPKUBATH HEPEPHIBHOCTH 00yueHus [ 1]. BaxkHoe MecTo 371ech OTBEEHO
KYJIbTYPHO-MacCOBBIM MEPOIPUATHUSAM, KOTOPBIE CIIy>KaT HE MPOCTO CIIOCOOOM OpraHU3aLUu JOCYTa, HO
U KJIIOYEBBIM HMHCTPYMEHTOM BOCIHTAHUS, COLUAIM3alMM W (OPMUPOBAHUSA KYJIbTYPHOH
UJEHTUYHOCTH.

B coBpeMeHHBIX ycIOBHSIX 0c000€ 3HAUEHHE UMEET CUCTEMa JOIMOJIHUTEILHOr0 00pa3oBaHUsl.
310 cBsA3aHO ¢ OLM(POBKOM, U3MEHEHHEM 00pa30BaTENIbHBIX MOXO00B U MOBBIIIEHHBIM BHUMAHUEM K
Pa3BUTHIO TMOKUX HABBIKOB (MATKMX HAaBBIKOB). Cero/iHs BaKHO HE TOJIBKO MPUOOPETaTh 3HAHUS, HO U
pa3BHUBaTh JIMYHBbIE, KOMMYHUKATUBHBIE U TBOPYECKHE KOMIIETCHIMM ydammxcs. /lomonHurensHOe
o0Opa3oBaHHE CTAaHOBUTCS MPOCTPAHCTBOM, B KOTOPOM 3TH KadyecTBa MOTYT ObITh HamOojee MOJIHO
pa3BuThl. KyIbTypHbIE MEPONIPUATHS UTPAIOT BaXXHYI0 0OBEAMHSIOUIYIO POJib B 3TOM mporecce. OHu
coyeTaroT B cebe 00pa3oBaTeNIbHbIE, XyA0KECTBEHHBIEC U COI[UAIBHBIE MEXAHU3MBI BIIUSHUSA, CO3aBast
LIEJIOCTHYIO CpEAY AJIs IMYHOTO Pa3BUTHS.

C Hay4yHOU TOYKH 3pEHUS KyJIbTYPHBIE MEPOIPUSITHS CUUTAIOTCSI 0CO00M (POpMOI KyIbTYPHBIX U
pa3BiEKaTENbHBIX MEPONIPUATHMN, COUYETAIOLINX I1€1arOrM4eCcKoe, XyJ0KECTBEHHOE U OPIaHU3allMIOHHOE
conepxkanue. Kak ormewaror B. M. UmxwmkoB m A. JI. JKapkoB, KyJIbTypHO-pa3BiieKaTelIbHas
JESATENIBHOCTH-3TO CUCTEMA LIEJCHANPABICHHOIO BIMSHUS HA JIMYHOCTH IIyTEM BKIIIOUEHUS €€ B
pasnuuHble (GOPMBbI COLMANBHO-KYJIBTYPHOH JAedTenbHOCcTH [2]. B 3TOM KOHTEKCTE KyJIbTypHBIE
COOBITHS SIBIISIFOTCSL BaXKHOM 4acThio TOM cucTteMbl. OHU TIOMOTAIOT BBIIOJIHATH 00pa3oBaTelIbHBIE U
oOpa3oBaTenbHble 3a7aud Ha TPAKTUKE, a TaKXe CO3JAl0T YCIOBHUS JUIsl JIMYHOCTHOTO pPa3BUTHUS
MOCPEJICTBOM y4acTHsl B TBOPUECKON U OOIECTBEHHOM KU3HHU.

Cucrema JOTOSHUTEIBRHOTO OOpa3oBaHUs 00OpazyeT oco0yr cpeay It HePOpMaTbHOTO
npuobpeTeHus 3HaHUU. 371ech 00ydeHHe OCHOBAHO HE TOJIBKO Ha Iepenadye MH(GOpMaluu, HO U Ha
JUYHOM SMOLIMOHAILHOM BOCHPUSATUH KYJIbTYPHOIO ONbITa. B OoTMune OT TpaAUIIMOHHOTO 00y4YeHus,
KOTOpoe OoJbllle OpPUEHTHPOBAHO Ha pealM3alri0 00pa3oBaTENbHBIX HPOTpaMM U JOCTH)KEHUE
CTaHJIaPTHBIX PE3YJIbTATOB, TOMOJIHUTEIFHOE 00Pa30BaHKE €T CTYI€HTaM BO3MOXHOCTh Y4acTBOBATh
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B 3TOM INPOIIECCE MOCPEICTBOM COOCTBEHHOW HMHHUIIMATHUBBI, TBOPUECKOW JAEATEIBHOCTH U JIMYHBIX
UHTEPECOB.

B Takux ycnoBHAX KyJIbTypHbBIE MEpPONPHUATHS CTAHOBATCS 3(PPEKTHBHBIM IEeIarorn4eCcKuM
MHCTpYMEHTOM. OHU [T03BOJISIOT HaM BOCIIPUHUMATh 3HAHUS HE KaK a0CTPaKTHYIO TEOPUIO, a KaK 4acThb
JUYHOTO J>KU3HEHHOTO OIbITa. Y4YacTHEe B KOHIEpPTaX, (ecTHBalsiX, KOHKypcaX, BBICTaBKaxX H
TBOPYECKUX IPOEKTAX IOMOTAET CTYJEHTaM HE TOJIbKO IOJIYYUTh HOBbIE 3HAHUS, HO U MOJIy4UTh OoJiee
ri1y0OKOe MOHMMAaHuE KyJIbTYPHBIX 3HAYCHUH, Pa3BUTh CIIOCOOHOCTH BBIpaXaTh ce0s1 U (GOPMHPOBATH
COOCTBEHHOE OTHOILLIEHHE K OKPY’KAIOIIEMY MUDY.

VY4acTBys B (ecTUBAIAX, KOHKYpCaxX, T€aTPaJbHBIX IMOCTAHOBKAX, KOHIIEPTHBIX MpOrpaMMax U
BBICTABKAaX, JETH W IOAPOCTKHA HANpPSAMYKO B3aHMOJAEHUCTBYIOT C XYJOXKECTBEHHOW cpenou. ITo
crocoOcTByeT Ooiiee TIIyOOKOMY BOCHPHUSITHIO KYJIbTYPHBIX LEHHOCTEH W PAa3BUTUIO KYJIBTYPHBIX
KOJIEKCOB. DMOIIMOHAJIbHAsI BOBJIEYEHHOCTh YJIYYIIAeT KOTHUTHBHBIE IMPOLECCHI, AeIaeT o0ydeHue
Ooyiee 3HAUMMBIM W CO3/1a€T TOCTOSHHBIA BHYTPEHHUH HHTEpPEC K CaMOPa3BUTHIO M TBOPYECKOMH
JESTEIIBHOCTH.

PesynbraToM Takoro oOpa3o0BaTeNbHOTO MpoIEcca SBISETCS HE MPOCTO PACHIMPEHHE OOIIUX
TOPU30HTOB. Yuallldecsi Ppa3BUBAIOT CIOCOOHOCTh CAaMOCTOSITEIbHO AaHAJIU3UPOBATh KyJIbTypHBIE
SIBJICHUSI, PAa3BUBAaTh OSCTETUUECKUN BKYC, HABBIKM XYJO0’KECTBEHHOTO BOCIPHATHS M IOHUMaHHUE
COOCTBEHHOW pOJM B KYJIBTYPHOM IPOCTPAHCTBE. OJTO OCOOCHHO Ba)XHO B CETOJHSIIHEH
o0pa3zoBaTeNbHOU cpelie, Tie TMYHOCTHOE Pa3BUTHE CTAHOBHUTCS HE MEHEE BaXKHBIM, UeM ITPHOOpETeHNE
aKaJeMUYECKUX 3HAHUM.

OnHOM W3 KIIOYEBBIX XapaKTEPUCTHK JIOTOJHUTEIBHOTO OOpa3oBaHUS SBISAETCS TO, YTO
[IOJIyYCHHbIE 3HAHUS NPUOOPETAIOT JIMYHOE 3HAUEHHE U CTAHOBATCS YacTbi0 BHYTPEHHEH CHCTEMbI
LIEHHOCTE! WHAUBUAA. KylbTYpHBIM OIBIT, MOJYYEHHBIM B PE3yNbTATe INPAKTHYECKOIO YYacTus,
ropa3o MiyOxe 3aKkpeIuleH B CO3HaHWM, 4eM HH(popMalus, NOJy4deHHas TOJIBKO B pe3yJbTare
TPaJULMOHHOIO 00pa3oBaTelbHOrO Ipouecca. MIMEHHO MO3TOMY KyJIBTYpHBIE MEPONPUATHS MOKHO
paccMaTpuBaTh KaK  BaXHBIM  MexaHH3M  (HOpPMUpPOBaHHMS  KyJbTYPHOH  KOMIIETEHTHOCTH,
UJCOJIOTMYECKUX OPUEHTALMM U yCTONYMBOW MOTHBALIMY K JaJIbHEUILIEMY Pa3BUTHUIO.

KynbTypHble Meponpusatus B CHUCTEME JOIOJHUTEIBHOIO OOpa3oBaHMsI  BBIIOJHSIOT
3HAYUTENbHYI0 00Opa3oBaTesbHyt0 (GyHKIMI0. OHU CHOCOOCTBYIOT (DOPMHUPOBAHMIO HPABCTBEHHBIX
KAauecTB YEJOBEKAa, pa3BUTHIO OTBETCTBEHHOCTH, JUCIUIUIMHBI, COOJIOJEHHUS COLMAIbHBIX H
KyJbTYpHBIX HOPM, a TakXe (POPMHPOBAHUIO HABBIKOB B3aMMOJECHCTBUS B KOJUIEKTHBE. B pamkax
HAy4yHO-TIEJarOTMYeCKOro  MojaxojJa  oOpa3oBaHME  CUMTACTCSl  JIOITOCPOYHBIM  IPOIECCOM
(bopMHpOBaHUS YCTOWYMBBIX IIEHHOCTHBIX OPUEHTALUH U MOBEACHYECKUX MOIeTIeH. DTH PyKOBOAIINE
MPUHLMIIBI 00ECIEUNBAIOT YCHEIIHY COLMAIM3AINI0 YEJIOBeKa M €ro MHTErpalyuio B COLMAIbHYIO
cpeny.

B cucteme nononHUTENBHOTO 00pa30BaHus 3TOT MpoLecc MpuodpeTaeT 0co0yro Crennu(pUIHOCTb.
OOpa3oBarenbHOE BIMSIHUE JOCTUTAETCs HE MYTEM HEMOCPEICTBEHHOro OOY4YeHMs WM KOHTPOJS, a
MyTeM BKJIOUEHUS Y4YallUXCsl B COBMECTHYI MPAKTUYECKYI0 U TBOPYECKYIO JESTEIbHOCTD.
OMOIMOHAIBHBIN OIBIT KyJIBTYPHOIO OIIBITA CTAHOBUTCS BaXKHBIM MEXaHU3MOM YCBOEHHS COLIUAJIBHBIX
HOpM. YdacTue B PEaJbHBIX KYJIbTYPHBIX NMPAKTUKAX MO3BOJIIET KOHCOJUAUPOBATH MOBEIECHUYECKHE
MOJIETIM Ha YPOBHE JINYHOTO OIBITA, @ HE TOJIBKO Ha YPOBHE TEOPETUUECKOIO TOHUMAHUS.

[lo cpaBHeHMIO C TpaJUWIMOHHBIMHU IE€JArormyeckuMu ¢opmaTamMu, B KOTOPBIX 0Opa3oBaHUE
YacTO OCHOBBIBACTCS HA PEryJMPYEMBIX HMHCTPYKLUHAX U TPeOOBaHUSAX, KYJIbTYpHbIE MEpONPHITUS
CO3/1al0T 0oJiee eCTeCTBEHHYI0 cpeay Ajisi (OpMHUpOBaHMS COLMAIBHBIX YCTaHOBOK. B mporiecce
MIOATOTOBKH U PEATU3ALUHN KOJUIEKTUBHBIX TBOPUYECKMX IIPOEKTOB YUaIIUECs BKIIOYAIOTCS B CUCTEMY
pacnpezieieHuss pojiel M OTBETCTBEHHOCTH. JTO CIOCOOCTBYET pa3BUTHIO CaMOOpraHU3alluHy,
(bopMHPOBAHUIO JUCUUIUIMHBI U TOHUMAHUIO BAXKHOCTH OOILETro pe3yJibTaTa.

OOpazoBaTenbHbI MOTEHLHAT KYJIbTYPHBIX MEPONPHUSITHH OCOOEHHO BakK€H B KOHTEKCTE
dbopMHpOBaHUSA TpaKAAHCTBA W COLMAIbHOM OTBETCTBEHHOCTH. BKiloueHHEe CTYAEHTOB B
MaTPUOTHYECKHE, HCTOPUYECKHEe, KYJIbTYpHbIE M COLMAIbHO OPHUEHTUPOBAHHBIE MEPOIPUSITHUS
CIOCOOCTBYET Pa3BUTHIO YyBCTBA MPUHAIEKHOCTH K KyJIbTYpPHOMY U HCTOPUYECKOMY HACIEIUI0. DTO
yIydIaeT MOHNMaHue COOCTBEHHOM POJH B 001IecTBe U (hopMHUpyeET OoJiee CO3HATEbHOE OTHOIIICHNE
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K COLHAIbHBIM OOS3aHHOCTSAM. B COBpeMEHHBIX YCIOBHSX 00pa3oBaTeiabHON TpaHChOopMauu
0COOEHHO aKTyaJbHbl MMEHHO Takue (opMbl 00pa3oBaTeNbHOIO BIUAHUSA. OHU MO3BOJIAIOT COYETATh
HMOIIMOHAIBHBIC, TPAKTUYECKHE U LIEHHOCTHBIE aCMEKThl 00pa30BaTENBHOrO IMpolecca, odecrneunBas
Oosee TITyO0Koe U cTabMIbHOE (POPMUPOBAHUE JIMUHOCTH yUaIIErOCs.

Ocoboe BHMMaHHE B CHCTEME JIOTIOJIHHUTEIBHOTO O00pa3oBaHUA CJIEAYeT YJICNIATh pPOJU
KyJIbTYPHBIX MEPONPUATHH B ()OPMUPOBAHUN HALMOHAIBHOM MAEHTHYHOCTH. B KOHTEKcTe pacTyiuei
rio0anu3anny, pacIupeHns MeXKYJIbTYPHBIX KOHTAKTOB U ITPeoOpa3oBaHus IEHHOCTHBIX OPUEH AU
BO3pacTaeT HEOOXOAMMOCTb COXpaHEHHs, OOHOBJICHMs M IMepelayd HALMOHAJIbHOIO KYyJIBTYpHOI'O
Hacneausa. B 3ToM KOHTEKCTe KyJIbTYpHBIE COOBITHSI AEHCTBYIOT KaK BaXKHBIM MEXaHU3M KYyJbTYPHOH
IIPEEMCTBEHHOCTU ¥ CUMBOJIMYECKOM KOHCOIMIAIMH HAllMOHAJIBHBIX LIEHHOCTEH.

VY4acTre B MepONpUATHSIX, TOCBALICHHBIX UCTOPUH, KYJIbTYpe U UCKyccTBY Kazaxcrana, naer He
TOJBKO 3HAaKOMCTBO C TpPaJULUMSIMU M JTyXOBHBIMM OCHOBAaMH HAI[MOHAJIBHOW KyJbTYpbl, HO M
dbopMupyer Oosee riIryOOKOe YyBCTBO KYJIbTYPHOW NMPHHAICKHOCTH. Takue (HOpMBI JeSITeTbHOCTH
MO3BOJISIIOT CBSA3aTh HMCTOPUYECKOE M KYJIBTYpPHOE COJEpPXKAHWE C JMYHBIM OIBITOM YUYEHHUKA, YTO
MOBBIIIAET €ro BHYTPEHHEE 3HAUYEHHE M CIIOCOOCTBYET YCTOHYMBOMY YCBOCHHMIO IIEHHOCTHBIX
OpHUEHTAIIUM.

bnaronmaps takum ¢opmam, Kak HalMOHAJBHBIC MPA3qHUKH, JUTEPATypHbIE ¥ MY3bIKAJIbHBIC
KOMIIO3ULIMHU U TEMAaTHYECKUE KOHKYPCHI, CYILIECTBYET KOCBEHHAsi aCCUMUIISILIUA KYJIbTYPHOI'O KOJIEKCa.
B Hay4HO-IIearornuecKoM MOHMMAHUHU KYJIBTYpPHBIH KOJ BKIIOYAET CHCTEMY CHMBOJIOB, 00pa3oB U
3HA4YeHUH, ONPEAEIAIONIUX BOCHPUATUE HAIIMOHAIBHOW KYJIbTYypbl. DMOLMOHAIbHAS COCTABIISIONIAS
UTpaeT KIIOYEBYIO pPOJIb B ATOM IMpOIECCe, TMOCKOJIBKY dYepe3 XyHAO0KECTBEHHBIE OOpa3bl M OIBIT
KyJbTYpHBIX COOBITUI (popMupyroTcst 6osee riy0okue M cTaOuiIbHbIE KOTHUTHBHbBIE U LIEHHOCTHBIE
CcTpyKTypbl. He MeHee BaxHON (yHKIMEN KyJIbTypHBIX MEPONPUSATHI SIBISIETCA UX POJIb B Ipoliecce
coumanuzanuy yyamuxcs. [loa counanusanueil B 3TOM KOHTEKCTE TOHUMAETCs BKJIIOUEHHE YEJI0BEKa B
CHCTEMY COLMAJbHBIX OTHOILEHWH, pa3BUTHE COLMAIBHBIX pOJIEd U HOPM B3aUMOACHUCTBUS.
KomnexTuBHble (HOpMBI KYJIBTYPHOU AEATEIBHOCTH CO3MAIOT YCJIOBHUS JUISA MPAKTUYECKOTO PA3BUTHUS
HaBBIKOB OOIIEHUS, COTPYTHUUECTBA U OTBETCTBEHHOCTH.

Kpome TOrO, KynbTypHBIE MEPOIPHSTHS CIIy’KaT (PYHKIUM SMOLMOHATBHON MONICPKKH U
BHYTPEHHETO BOCCTAHOBJICHMS Y4YalIMXcs. B ycIOBHAX BBICOKOW aKaJeMHYeCKOW Harpy3kud U
MOCTOSTHHOTO ~ TICHXHYECKOTO CTpecca JIOTIOJHHUTENBHOE O00pa3oBaHWE CTAHOBUTCS  BaKHBIM
IPOCTPAHCTBOM, TIJie¢ PEOEHOK MOMKET H3MEHHUTh, pPacciabuTh M BOCCTAHOBUTH 3MOIMOHAIBHOE
paBHOBECHE.

TearpanbHble NOCTAHOBKM, MY3bIKaJbHbIE MPEJCTABICHUS, WUIPbl M HHTEPAKTUBHBIE (OPMBI
IIOMOTal0T CHATh HaKomuBlIeecss HampspkeHue. OHM co3natoT Oosiee CBOOOJIHYIO M 3MOLMOHAIBHO
KoMpOpTHYIO atMochepy, B KOTOPOH CHH)KaeTCsl ypOBEHb CTpecca M BO3BpalllaeTcs HHTEpeC K
00y4YEeHHIO U TBOPUECKOM JICATEIBHOCTU. B Takne MOMEHTHI 00ydeHue MepecTaeT BOCIPHHUMATHCS KaK
JIaBJIEHHE U CTAHOBUTCS OO0JIee )KUBBIM MTPOLIECCOM U BJOXHOBEHHEM.

BaxxHO, 9TOOBI 3TO BOCCTAHOBJICHUE TIPOMCXOIIIIO HE Yepe3 MACCUBHBIN OTABIX, a Uepe3 ydacTHe
B CaMOM KyJIbTypHOU JesaTeabHOCTH. PeOeHOK He TONbKO HabI0JaeT, HO U BOBJIEKAETCs B MPOIIECC,
CTAaHOBUTCSl €T0 4acThl0. biaronapst ’TOMy y4acTHIO OH 3MOIIMOHAIBHO «IE€pe3arpyskaercs», KUBET
riy0xke B MPOMCXOMALIEM M MOCTENEHHO BO3BpAIllaeTcs K BHYTPEHHEMY PaBHOBECHIO. TBopueckas
GYHKIHS 3aHUMaeT 0c000e MECTO B CHCTEME JIOTIOTHUTEILHOTO 00pa30BaHusl, TaK KaK OHA HAPSAMYIO
CBSi3aHa C pa3BUTHEM JIMYHOCTH. [log TBOpUECTBOM 3/1€Ch MOHMMAETCSl CIIOCOOHOCTH 4YeJOBeKa
BBIpakaTh ceOs, CO3/aBaTh HOBBIE HJIEH, 00pa3bl W (POpPMBI, a Tak)Ke HAXOIUTh HECTaHIAPTHBIC
pereHus.

VYdacTre B KyJIBTYPHBIX MEPONPHUATHSAX JAeT JETSIM BO3MOKHOCTH BBINTH 3a PaMKH POJIA
OOBIYHOTO HUCHOJHUTENA. DTO JAeNaeTcs B pa3HbIX KadecTBaX. OHHU CTaHOBATCS aBTOpaMU HJEH,
YYaCTHHKaMH ITOCTaHOBOK, OpPTaHMW3aTOpaMH IIPOIECCOB, a WHOT/A Jake BBHICTYNAIOT B KAueCTBE
PEKUCCEPOB MIIM KOOPAMHATOPOB. Takoil OMBIT MOMOraeT He TOJBKO PACKpPBITh CBOM HAaBBIKHM, HO U
MOYYBCTBOBATh YBEPEHHOCTh B ce0€, HAYUHTHCS MPOSBISTh HHUIIMATABY M BHUJIETh PE3yJIbTaT CBOCH
paloThI B peabHOM KYJIbTYPHOM MPOJIYKTE.
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CoBpeMeHHas oOpraHusalnus KyJbTYpPHBIX MEPOIPHUATHM TECHO CBSI3aHA C PAa3BUTHUEM  apT-
MEHEKMEHTa. JTa 00JIaCTh COYETAeT B ceO€ HIIEMEHTHI YIPaBICHUS, SKOHOMHKH, KyJIbTypOJOTHH U
XYHAO0KECTBEHHON TMPAKTUKU. ApPT-MEHEIKMEHT OCHOBaHO Ha wujaee 3(PQPEeKTHBHOTO YIpaBICHUS
KyJbTYpHBIMU HpOLIECCAaMH, BKJIKOYas IJJAHUPOBAHUE MEPOIPHUATUH, paCHpelesieHHe PpecypcoB,
OpraHU3alMI0 KOMaH/Ibl U CO3/IaHUE YCTOMYMBOU KYJIBTYPHOU CPEABI.

ApPT-MEHEPKMEHT UIpaeT OCOOCHHO BaKHYIO POJIb B CUCTEME JOIOJHHUTEIBHOIO 00pa30BaHus,
IIOCKOJIBKY OHO o0ecrieunBaeT 0ojiee CTPYKTYPUPOBAHHBIM U IPOJYMAHHBIM MOAXO0JA K IMOATOTOBKE U
IIPOBE/ICHUIO KYJIbTYPHBIX MepONpusATHii. biiarogaps 3ToMy MeponpusaTus CTaHOBATCS HE TOJIBKO OoJiee
OpPTraHU30BaHHBIMH, HO U Oo0Jiee 3HAUMMBIMU C TOYKH 3PEHHsI MEAaroruueckoro Bosnaeicreus. Kpome
TOro, TPAaMOTHOE YIPABJIECHUE I03BOJIAET PACUIMPUTH AyJUTOPUIO U IOBBICUTb BOBJIEYEHHOCTb
CTYJEHTOB B KYJbTYPHYIO J€ATEIbHOCTD.

Kak ormeuaror Jlan Cunmun u A. B. bonmapeHko, ynpaBieHuE COBPEMEHHBIM HCKYCCTBOM
Oonblle HE OrpaHMuYMBacTcs (YHKIHMEW opraHu3anuu Meponpusathil. [locTemeHHO OH CTaHOBUTCS
MHCTPYMEHTOM (pOPMHUPOBAHUS HOBBIX (hOPM KYJIBTYPHOT'O B3aUMOJIEHCTBHS B 00pa3oBaTeIbHOM cpelie
[5]. D10 O3HaAuaeT, 4TO yHpaBJICHHE KYJIbTYPHBIMH IPOLIECCAMU BIMSIET HE TOJIBKO HAa TEXHUYECKYIO
CTOpPOHY COOBITHH, HO M Ha XapakTep B3aUMOACWUCTBUS YYAaCTHHKOB, cojepxkaHue Hu Qopmat
KYJIbTYPHBIX MEPOTIPUSATHI.

Ocoboe BHMMaHHUE 3aciay’HUBaeT BIMSHUE OLUU(PPOBKU HA KYJIbTYpHYIO U 00pa3zoBaTeibHYIO
cpeny. Ceromns wucronb3oBaHHe HHU(POBBIX IMIAT(HOPM, CONMATBHBIX CETEH, OHJIAWH-TIPOCKTOB M
ruOpuIHBIX  (OPMATOB  3HAUMTENBHO pAaCHIMPSAET BO3MOXKHOCTH  OpPraHM3aLUU  KYJbTYPHBIX
MEPONPUATHI. DTO JenaeT ux 0oJiee T0CTYIHBIMU, THOKMUMHU U OPUEHTUPOBAHHBIMU Ha Pa3HbIE MPYIIIbI
CTY/ICHTOB.

[udposas cpema Taxke MEHSET caMy MNPHUPOJY B3aMMOJICHCTBHS MEXIYy YYaCTHHUKAMH H
opranuzatopamu. OOIIeHe CTAaHOBUTCS ObICTPEE U MHOTOKaHAJIbHBIM, a (DOPMBI Y4aCTUS CTAHOBATCS
Bce Oosiee pazHo0Opa3HbIMU. CTyJIEHTHI UMEIOT BO3MOXKHOCTb HE TOJIBKO MTOCEIIATh MEPOIPUSATHS, HO
U aKTUBHO BJMATh Ha HUX COJAEp)KAHME, YTO MOBBIIIAET HMHTEPAKTHUBHOCTh M JIMYHOE Yy4YacTHE B
00pa3oBaTeNLHOM U KYJIbTYPHOM IIpOLIECCE.

[IpaBoBoe perynnpoBaHHe CUCTEMBI IOIOJHUTEIBHOIO 00pa30BaHus ABJISETCS BaXKHOW OCHOBOM
U1 CTaOMJIBHOTO M TIOCIIEAOBAaTENBbHOIO PAa3BUTHUSA KYJIbTYpHBIX COOBITHMH. 3akoH PecmyOmuku
Kazaxcran «O6 00pa3oBaHun» yCTaHaBIMBAET T'OCYJIaPCTBEHHbIE TApaHTUHU JOCTYITHOCTH U KayecTBa
JIONIOJTHUTEIBHOTO 00pa3oBaHMsA, a TaKXKe OINpeNeNseT ero OCHOBHble (YHKIMU M HaNpaBICHUs
pazButug [1]. DTO co3maeT HMHCTUTYLMOHAIbHYIO OCHOBY, KOTOpas OOECIEeuHMBAET IPABOBYIO
MOJICPXKKY KYJIBTYPHBIX MHUIIMATUB U UX BKIIIOYEHHE B CUCTEMY OOILEro 0Opa3oBaHMsI CTPAHBI.

KynbTypHbIe COOBITHS B CTPYKTYpE AOMOJHUTEIBHOIO 00pa30BaHusl MOXKHO pacCMaTpuBaTh Kak
CIIOKHBIA COIMANIbHO-KYJBTYPHBI MexaHu3M. OHH CIIOCOOCTBYIOT DPa3BUTHIO JIMYHOCTH ITyTEM
MHTErpanuy 00pa30BaTeIbHBIX, O00pPa30BATEIbHBIX, COIMAIBHBIX W TBOPYECKUX MpoleccoB. Mx
BAXHOCTh BBIXOJUT 33 PaMKW OpraHu3auuu jaocyra. Takue MEpOnpHsTHs CTaHOBATCS Ba)KHBIM
MHCTPYMEHTOM (POPMUPOBAHUS KYJIbTYPHON KOMIIETEHTHOCTH, COLIMAIbHON aKTUBHOCTH U TBOPYECKON
HE3aBHUCUMOCTH YYaLUXCS.

[lepcriekTHBBI pa3BUTHS STOW 00JACTH BO MHOT'OM CBSI3aHBI C COBEPIIEHCTBOBAHUEM I10/IX0JI0B K
yNpaBJIEHUIO UCKYCCTBOM U BHEIPEHUEM COBPEMEHHBIX IIU(PPOBBIX TEXHOJIOTUH. BakHyto poib Takxke
urpaer pa3paboTKa HOBBIX CTpaTervil ympaBlieHUs, HAIlPaBJICHHbIX Ha MOBBIIEHHE 3()()EKTUBHOCTH
KyJIbTypHOU M 00pa3oBaTelbHOIN Cpefbl U €€ YCTOMUMBOE pa3BUTHE. B 3THX yCIOBUSX KYJIbTypHBIE
MEpPOIPUATHS HAUWHAIOT pacCMaTPUBATHCSA HE KaK BCIIOMOTATENIbHBIN AJIEMEHT, a KaK Ba)KHas 4acTb
CHCTEMBI JIOTIOJIHUTENIFHOTO 00pa30BaHusl, UMEIOIAsi CTPAaTErnYeckoe 3HaueHue i (popMupoBaHUs
JUYHOCTH YUEHHKA.

Jns panpHEWIIero pasBUTHS STOM OOJIACTH BaXXHO YKPEMUTb CBS3b MEXIy IeJarorukoi,
KyJIbTYpoH U MeHeIKMeHTOM. KynbTypHble MeponpusaTus CjleayeT paccMaTpuBaTh HE Kak
JOTIOJTHUTEBHYIO JeSITEeIbHOCTh, a KaK IIOJHOLEHHYI0 YacThb 0OOpa30BaTEeNbHOIO IpolLecca.
[lepcriekTHBHOM 00JIaCThIO SBJISIETCS Pa3BUTHE YIPABIECHUS HCKYCCTBOM M MCIOJIb30BaHUE U(POBBIX
TEXHOJIOTUH. DTO clieNaeT MeponpusATHs 0ojiee THOKUMHU, COBPEMEHHBIMH U 3aXBaThIBAIOIIUMU. TaKxke
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BaXHO YCHWJIMTh UX POJIb B (POPMUPOBAHUM KYJIBTYPHOH CaMOOBITHOCTH M LIEHHOCTHBIX OpHUEHTALUN
MOJIOJEXKHU.

3akmroucHue. AHanus IMOKAa3bIBACT, YTO KYJIbTYPHBIC COOBITHSI B CHCTEME JOIIOJIHUTCIIBHOI'O

00pa3oBaHMs UIPAIOT ropas3io 0ojee BaXKHYIO pOJib, YEM MOXKET IOKa3aThCs Ha NepBblid B3, OHu
MIOMOTAIOT pa3BUBATh JHUYHOCTH, 00yUYalOT OOLICHHIO, (OPMUPYIOT LIEHHOCTH U JAIOT BO3MOXKHOCTH
camoBbIpaskeHHs1. Kpome Toro, OHM CTaHOBSITCS IPOCTPAHCTBOM, I'/1e peOEHOK MOKET YyBCTBOBATh CE0s
YJaCTbIO KyJIBTYpPbI, OOIIECTBA U TBOPYECKOrO Ipolecca. B pe3ynbraTe MOXKHO CKas3aTb, UYTO TaKHe
COOBITHS SBJISIIOTCS] BaKHBIM 3JIEMEHTOM COBPEMEHHOI0 00Opa30BaHUS M UMEIOT OOJIBIION MOTEHIHAT
JUISL TAJIbHEUILIErO pa3BUTHSL.
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HayuyHbin pyrRrebgOmuditemds 3.Pvh.D) , accouy.n
Ma@®TpaHT o06pa3o0BaAaMMBI bHMEIH aPIOM ¢
KasaxXxcKkKuMuTgHRMUBEepBOTOMMU K. BEyIa«xe
(Pecnyb6nuka KasaxcT

AHHOTanusa: B COBpeMEHHBIX YCIOBUSAX KaJpoBasl NMOJUTUKA BBICTYNAET OJHUM U3 KIIFOUEBBIX
MHCTPYMEHTOB OO€CleyYeHUsl yCTOMYMBOIO PA3BUTHUSI OpraHu3alldd, MOBBIIICHHUS 3(PQPEKTUBHOCTH
HCIIOJIb30BAaHUSl UYEJIOBEYECKUX PECYpCOB U JOCTHUKEHHMS CTPAaTErMUeCKUX Leleld. YcuieHue
KOHKYPEHIIUU 32 KBAIU(UIUPOBAHHBIE Kaapbl, HUGPOBU3AIMS YKOHOMUKH, U3MEHEHHE TPeOOBaHUI K
KauecTBy TpyJa U POCT 3HAYMMOCTH YEJIOBEYECKOrO KamuTaja OO0YCJIOBIMBAaIOT HEOOXOIUMOCTH
MEPEOCMBICTICHHUS MOAXO0/I0B K (DOPMUPOBAHHUIO KaapoBOil MmonuTuku. Llenb cTaThu 3akitoyaeTcs B
PacKpbITUU TEOPETUYECKUX OCHOB (POPMUPOBAHUS KAJAPOBOM MOJUTHUKU COBPEMEHHOH OpraHu3ali,
0000IIEHNH CYIIECTBYIOIINX HAY4YHBIX MOAXOIOB K OIpEIeleHHI0 €€ CYIIHOCTH, COJAEpIKaHWUs,
IIPUHIIMIIOB, TUIIOB U HaIlpaBJIEHUH peanu3anuu. B craTtbe okazaHo, 4To KaJpoBasi MOJUTHKA JOKHA
paccMaTpuBaThCs HE KaK COBOKYITHOCTb OTJEIbHBIX KaJPOBBIX MEPOIIPUATUI, a KaK LEI0CTHAsI CUCTEMA
IIPUHLIMIIOB, HOPM, METOJIOB U yNPABICHUYECKUX PELICHUH, COrIIacCOBaHHBIX C MUCCUEH, cTpaTerueil u
uensMu opranuzanui [ 1; 4]. Ha ocHOBe aHanu3a Hay4HOU JIUTEPATYPbl CUCTEMATU3UPOBAHBI OCHOBHBIE
MOJIXO/IbI K TOHUMAHHIO KaJApPOBOM MOJMTHKH, PACKPBITH €€ (YHKIUU U POJIb B CHCTEME yIPABICHUS
MEPCOHANIOM,  BBIICJICHBl COBPEMEHHBIE OpUEHTUPBl €€ (opMHpOBaHHS:  CTpaTeruyeckas
COTJIACOBAaHHOCTh, THOKOCTh, aJaNTHBHOCTH, Pa3BUTHE KaJPOBOTO TOTCHIHANA, y4eT HHTEPECOB
pabOTHUKOB M HCIIOIb30BAHUE COBPEMEHHBIX KaJIpOBBIX TeXHOIOTH [5; 7; 3].

KaroueBrle cioBa: KaJpoBasa IIOJIMTUKA, YIPABJICHUC IICPCOHAJIOM, KaApoBas CTPATCrud,
KaI[pOBI)II\/’I MMOTCHIHAJI, YCJIOBCUCCKHUEC PECYPCHI, KaAPOBBIC TCXHOJIIOTMHU, Pa3BUTHUC IIC€pPCOHAIA,
alalITUBHOCTD.

Beenenue

B ycnoBusiX COBpEMEHHOTO 3Tana COLMaIbHO-D)KOHOMHYECKOTIO Pa3BUTHUS MTEPCOHAT CTAHOBUTCS
HE MPOCTO TPYAOBBIM PECYPCOM, & BaXKHEUITNM (HaKTOPOM YCTOWYMBOCTU M KOHKYPEHTOCTIOCOOHOCTH
opranuzanuu. I¢G(HEKTUBHOCTH AEATEIHLHOCTH MPEANPUITHS BO MHOTOM 3aBHCHT OT TOTO, HACKOJIBKO
paIoHaIbHO BBICTPOEHBI TMPOIECCHl MOA0Opa, WCHONIB30BaHUS, OOYYEHHS, ONEHKH U Pa3BUTHUA
paboTHHKOB. VIMEHHO TOITOMY KaJpoBas TMOJUTHKA 3aHUMAaET 0co00e MeCTO B OOIIei cucreme
yOpaBleHUsl opranuzanued. B HaydHOW nuTepaType NOJYEPKUBAETCA, 4YTO KaApoBas MOJUTHKA
o0ecreuynBaeT COrJIaCOBaHHWE MOTPEOHOCTEM OpraHM3allid W HaJu4us TepcoHajga HEoOXOIUMOro
KOJIMYECTBA M KA4eCTBa, a TaKKe 3aaéT 00IIre OpUeHTUPHI BCeil paboThI ¢ Kaapamu [1; 4].

AKTYyaJTbHOCTh TEMbI YCUJIMBACTCS II0J] BIUSHUEM HECKOJIbKHX (akTopoB. Bo-miepBbIX, B
COBPEMEHHBIX YCIIOBUSX YCHUIMBAETCS ACPHUIMT KBaTU(PUIIMPOBAHHBIX KaJIpoOB, 4yTO TpedyeT Oolee
B3BCIIEHHOTO M JOJTOCPOYHOTO TOJX0/a K (OPMUPOBAHUIO KaJPOBOTO cOCTaBa. Bo-BTOPHIX,
nudpoBu3aUsl U U3MEHEHHE (POpPM 3aHATOCTH MPUBOASAT K TpaHCHOpPMAIIMH METOJOB YIPaBICHUS
MEePCOHAIOM. B-TpeTpux, opraHu3amuu BCE dYalle pPacCMATPUBAIOT pPAaOOTHHKA HE TOJIBKO Kak
WCIIOJTHUTEIISI, HO U KaK HOCHUTENsl 3HAHWUW, KOMIETEHIUHA M MOTEHUUala pa3BuTus. B cBsa3u ¢ 3tum
KaJpoBasi TIOJUTHKA JOJKHA OBITh HE AMU30JUYECKON M (OpMambHON, a CHUCTEMHOW, TMOKOW H
CTpaTErMuecKyu OpUEHTUPOBaHHOM [4; 5; 3; 9].

[lenpro cTaThy ABISETCS PACKPHITHE TEOPETUUYECKUX OCHOB (DOPMHUPOBAHUS KaIPOBOI MOJIUTUKA
COBPEMEHHOM OpPraHU3aLUN.
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JlJis JOCTHKEHHs TOCTABJICHHON IeTM HEOOXOAMMO PEIINTh CIEAYIONINE 3a/ayl: PaCKPBITh
CYIHOCTB U COJIEpkKaHUE KaJPOBOM MOJUTUKH COBPEMEHHOM OpraHU3alii; paCCMOTPETh LENH, 33]1a4H,
MPUHIMIBI U TUIBl KaAPOBOW MOJUTUKU; OOOOIIUTH COBPEMEHHBIE IMOAXOABI K (OPMHUPOBAHUIO
KaJIpOBOH MOJIMTUKH B YCIOBUAX U3MEHSIOLIEHCS BHEIIHEN CPEIbI.

6. CylIHOCTb U COJIep>KaHue KaAPOBOM MOJIUTUKA COBPEMEHHOI OpraHu3aiuu

B HayuHOI1 IuTEpaType OTCYTCTBYET €AMHOE YHUBEPCAIBHOE OIPENEICHUE KaJAPOBOW MOJIUTUKH,
OJIHAKO OOJBIIMHCTBO HCCIIENOBATENC CXOASATCS B TOM, YTO OHAa MpeAcTaBisieT co0oil cucremy
B3IJIS0B, IPUHLMUIIOB, HOPM, IPAaBUJ, METOJOB WU OPraHMU3ALMOHHBIX PEIICHUH, OIpeNesSIOIINX
OCHOBHBIE HallpaBiieHUs paboThl ¢ mepcoHasoM. OIHU aBTOPHI JENAIOT AaKIEeHT Ha TEOPETHKO-
METOJI0JIOTUYECKOM CTOPOHE M PacCMATPUBAIOT KAJpPOBYIO IOJUTHKY KaK CUCTEMY 3HAHUU, WJEH U
MIPUHIIMIIOB KaJIpoBOH palboThl. J[pyrue moq4epkuBaroT e€ MpakTUYECKOe 3HAaUCHHE U OTPEICIIAIOT KaK
COBOKYIHOCTb OpPTaHM3alMOHHBIX M COJEp)KATENbHBIX MeEp, HampaBlIeHHBIX Ha 3(pdexTuBHOE
UCIOJIb30BaHUE CcIocoOHOcTel paboTHHKOB. Takke pacmpocTpaH€H MOIXOJ, B pamMKax KOTOPOTrO
KaJIpOBas MOJIUTHKA TIOHUMAETCS KAaK YaCTh CTPATETUYECKH OPUEHTUPOBAHHON MOJIUTUKY OpraHU3aliy,
o0ecrnieurBaroIas NpuBeIeHuEe KaAPOBOT0 COCTaBa B COOTBETCTBHE C €€ JOJITOCPOUHBIMU HENsMU [2; 4;
1].

O060061mas cymiecTByIOIMEe TPAKTOBKH, KaIPOBYIO MOJIUTUKY COBPEMEHHON OpPraHU3alliyd MOXKHO
ONpPEAEIUTh KaK LEJICHANPABICHHYI0 CHCTEMY IPHHLMIIOB, HOPM, METOJOB M YIPABICHUECKUX
peuieHui, obecrneynBarouMx (GOpPMUPOBAHUE, WCIOJIB30BAHUE, PAa3BUTHE U COXPAaHEHUE KaJIPOBOTO
[OTEHLIMaJa B COOTBETCTBUM CO CTpaTerued opraHu3zanuu. Takoe I[OHMMaHUE I03BOJISET
paccMarpuBaTh KaapoBYIHO MOJUTHKY HE Kak HaOOp pa3pO3HEHHBIX KaJIpOBBIX MEPOIPHUATHH, a Kak
KOMILUIEKCHYIO OCHOBY BCeil paboThl ¢ mepcoHanoM. OHa 3a/1aéT HampaBJeHUS MOJ00pa KaapoB, UX
ajlanTanuy, OUEHKHU, OOydeHHUs, NPOABIKCHHSA, MOTHUBAIMK, (DOPMHpPOBAHHS pe3epBa, a TaKKe
peryaupoBaHus COLMAIIbHO-TPYIOBbIX OTHOLIEHUI BHYTpHU opranuzauuu [2; 1; 7].

CopepxaTrenpbHO KaJpoBasi IOJIUTUKA OXBaTbIBae€T IIMPOKUN Kpyr HampasieHuid. K Hum
OTHOCSITCS yIPaBlieHUE MEPCOHAIOM, MTOA00p U pacCTaHOBKA paOOTHUKOB, (hOpMHUpPOBAaHUE KaJAPOBOTO
pe3epBa, OLEHKAa M aTTecTallds, pa3BUTUE IIEpCOHalla, MOTHUBALMS M CTUMYJHMPOBaHHE TpYyJa,
obecriedyeHne OJarompHsATHBIX YCIOBUH Tpyda, CHHXKEHHME TEKy4eCTH KaJapoB, (OpMHpOBaHHE
OnaronpusaTHON aTMoc(epsl B KOJUIEKTHBE, a TaKKe 00ecredeHre yCIoBUi 171 Npo¢eCCUOHATIBHOTO U
KappepHOro pocra. COBpEMEHHBIE HCCIIENOBaHMS IMOKA3bIBAIOT, YTO KaJpoBas MOJIUTHKA BCE 4Yallle
BKJIIOUAET U TaKUE HAIIPaBJICHUs, KOTOPHIE paHee HE pacCMAaTPUBAIKCh KaK €€ Ba)kHas 4acTh, HAIIPUMEDP
ylpaBjieHUEe TPYAOBBIMH KOH(QUIMKTAMH, pa3BUTHE BHYTPEHHHUX KOMMYHUKAllMH U MCIOJIb30BaHUE
U(POBBIX HHCTPYMEHTOB KaJpoBoii padboTsl [2; 7; 8; 3].

Tabnuna 1 — OcHOBHBIE TOAXO0/Ibl K TOHUMAHUIO KaJPOBOW MOJIMTUKU

|Hoz[xon HConepmaHHe HOCHOBHoﬁ aKIeHT
KanpoBass monmTHka TpakTyeTcsl Kak CHCTEMa
TeopeTtuko- 3HAHWM, B3MJISA0B, NOpPUHOMNOB, wuaAed  H||KoHuentyaibHas OCHOBA
METO10JIOTUYECKUN TpeOoBaHUM, onpeneNAOUMX  paboTy  c||kaapoBoit paboThI
MIEPCOHAIIOM
Kanposas MOJINTUKA MMOHUMAETCS KaK
. COBOKYIHOCTh MpPaBWJI, HOPM U YCTaHOBOK,|[PerynupoBaHue
HopmaTtusHbII y P ’ p y ’ yap
PEryJIUPYIOMIUX OTHOUIEHHWS] OpraHM3alM  H|[KaJApOBBIX MPOIECCOB
paboOTHUKOB
KanpoBass monutHka paccMmarpuBaeTcsi — Kak
. IIpaxTnueckas
OpranuzanroHHO- KOMIUIEKC MEpOINpUATUN MO MO0JI00py, OIIEHKE, .
. peanu3anns  KaJpOBOU
MPaKTUYECKUI OOy4eHHI0, Ppa3BUTHI0 W  HCIOJIb30BAHUIO paboTHI

TiepcoHasa
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IMonxon HConepmaHHe HOCHOBHOf/i aKIIEHT

KaznpoBast mosimTHKa BBICTYIIAET KaK 4acTh OOLIEH
Crparernyeckuit CTpaTeTMM OpraHu3aldd M [OJ4YMHEHA €&
JOJITOCPOYHBIM LENIAM

CBs3p  cO  crTpareruei
pa3BUTHS

Ka,I[pOBaH IIOJIMTHKA HaIlpaBJICHA Ha COIJIaCOBaAHUEC o
HenoBeueckuii KanuTanl H

ConuanbHo- MHTEPECOB OPraHU3aIMK U pAaOOTHUKOB, pa3BUTHE N
. .||[ycTOMYMBOCTH
OPHEHTHPOBAHHBIN KaJIpOBOTO TOTEHIMAla W KadecTBa TPYIOBOM
ORI KOJUIEKTUBA

Takum 00pazom, CyIIHOCTh KaJApOBOH MOJUTUKU MPOSIBISAETCS B €€ CIOCOOHOCTU OOBEAMHATh
CTpaTEerHueCcKUe MHTEPECHl OPraHU3alMK M KaJpOBBIE IPOIECCH B eAMHY0 cucteMy. OHa hopMupyer
OCHOBY JUIsl IPUHATHUSA YIIPaBJIEHYECKUX PELICHUH B 00JacTU NEpCcoHaIa U onpeaelseT o0muil BEKTop
pa3BUTHA YEJIOBEUECKUX PECYPCOB opranusanuu [4; 1].

2. lenwu, 3aa4n, TPUHIIAITEI H TUTIBI KAJIPOBOW TTOJTUTHKH

OcHoBHasl 11e/b KaJIpOBOW MOJUTHKHU 3aKIH0YAaeTCs B O0ECIEUEHUU OpPraHu3alud MEpCOHAIOM
HEOOXOTUMOT0 KOJMYECTBA M KAauecTBa, a TakKXKe B CO3JaHUM YCIOBUH 1 d()QeKkTHBHOrO
WCIOJIb30BaHUS, PA3BUTHS U COXpaHEHHs KaJpOBOTro MOoTeHIMaNa. B mureparype nmoayepkuBaeTcs, 4To
JOCTHKECHHE ITOU IIeJTM TPEOYET COTIIACOBAHMSI KaIPOBOM pabOTHI € 3a1a4aMi OCHOBHOM JCSITETEHOCTH
OpraHu3allfy, PalMOHAIBHOTO MCIOJIb30BAaHUS TPYIOBOTO MOTEHIIMANA, (POPMUPOBAHUS CTAOUIBHOTO
KOJUICKTHBA, pPa3pabOTKu 3(PQPEKTUBHON CHCTEMBI MOA00pa, OICHKH, OOYYCHHS M TPOJBIIKCHUS
pabOTHUKOB, a TAK)Ke OMpeIeNIeHUs] SKOHOMHYECKOT0 U COIUAIBHOTO 3 (ekTa KaJpOBbIX MEPOTIPUATUI
[1; 7].

K 4mcny OCHOBHBIX 3ajjau KaJpOBOM MOJUTUKU MOXKHO OTHECTH OOECHeueHHE OpraHu3aluu
KBUTM(DUIIMPOBAHHBIMU KaJIpaMH, pPaIOHAIBHOE paclpeciicHue W HCIOJb30BaHUE IEPCOHAIA,
CHIDKEHHE TEKy4eCcTH KaJpoB, CO3JaHUE YCIOBHH Al Mpo(decCHOHATBHOTO pPOcTa pPabOTHHKOB,
(dhopMHpOBaHHE KaJIPOBOTO PE3epPBa, Pa3BUTHUE CUCTEM OIICHKH, O0YUCHUS M MOTHBAINH, ITOJJICPKaHNC
ONMarompusITHOTO COIHALHO-TICUXOJIOTUYECKOT0 KJIMMara, a Takke oOecreueHUue COOTBETCTBUS
KaJIpOBOM CHUCTEMBI CTPATETHUECKUM I1eJIsiM opranu3amuu [2; 1; 7; §].

dopMupoBaHUE KaJIPOBOM TMOJUTUKH JOJKHO OCYIIECTBISITECS HAa OCHOBE OMpeAeNEHHBIX
npuHIHIoB. Hawbonee YacTto B HAyYHBIX pabOTax BBIICISIFOTCS TPUHIUIBI  CTPATETUICCKON
COTJIaCOBAaHHOCTH,  CHCTEMHOCTH,  CIPaBEMJIUBOCTH,  MOCIEAOBATEIbHOCTH,  HEHOIMYIICHUS
JTUCKPUMWHAIIMN, 3aKOHHOCTH, AYKOHOMHYECKOW OOOCHOBAaHHOCTH, THOKOCTH, WHIUBUIYaTHHOTO
MO/IX0/Ia ¥ OPUEHTUPOBAHHOCTH Ha Pa3BUTHE MepcoHana. B cCOBpeMEHHBIX YCIOBUSAX 0c000€ 3HAUCHHE
MPUOOPETAIOT MPUHITUI TTOBBIICHHS KBATU(UKAIMH, IPUHIIUIT YYeTa BHEIIHSH W BHYTPEHHEH CPeIIbI,
a TaK)ke MPUHIIKIT COTJIACOBAHUS MHTEPECOB OpraHu3aIliK U paboTHHKOB [4; 7; 5; 8].

Tabnuua 2 — [enu, 3a1a41 ¥ IPUHLIMIIEL KAAPOBOW NOJIUTUKU

|3neMeHT HCoz[epxcaHHe

Lens ObGecnieyeHne OpraHU3alMy IEPCOHATIOM HEOOXOAMMOIO KOJIMYECTBA M KAyecTBa, a
KaJIpOBOM TaKXKe CO3JIaHHE YCIOBHHM 171 5P (PEKTUBHOIO UCIIONE30BaHNUS, PA3BUTUS M COXPAHEHHS
TIOJIUTUKH KaJJpOBOr0 MOTEHIHAIIA

OOecnieueHue KBaJ'II/I(i)I/IHI/IPOBaHHLIMI/I KaJapaM;, paluOHAJIbHOC HCIIOJb30BAHUC
OcHOBHBIC nepcoHaa; CHMXKXCHHUC TCKYYCCTU KaJpOB, (I)OpMI/IpOBaHI/Ie KaJJpoBOr'o pPE3€pBa,
3aga4un Pa3BUTHUEC CUCTEM OLICHKH, O6yquH${ 1 MOTHBalLlUH; MOAACPKAHUC 6HaFOHpI/I$ITHOFO
KJImMara, o0ecrneueHre COOTBETCTBUS KaHpOBOﬁ CHUCTCMBI CTPATCIUN OPraHu3allun

Crparernueckasi COIJIaCOBAHHOCTb, CHCTEMHOCTb; CIHPaBEIJIMBOCTb; 3aKOHHOCTb;
SKOHOMHYECKAS 000CHOBAHHOCTb; THOKOCTB; VHIUBUyaTbHbBIN IMOXOI;
OPUEHTUPOBAHHOCTh HA Pa3BUTHUE MEPCOHAIIA; YUET BHEIIHEN U BHYTPEHHEN CPELBI

KitroueBbie
TTPHHITAITHI
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Cy1iecTBeHHOE 3HaUEHHUE JJI1 TEOPETUUECKOTO aHAIM3a UMEET TUIIOJIOTHS KAaAPOBOU MOJUTHKU.
ITo cTeneHu OCO3HAHHOCTH MPABMI U HOPM, JISKAIIUX B OCHOBE KaJPOBBIX MEPONPUATHH, OOBIYHO
BBIIEJISIIOT [TACCUBHYIO, PEAKTUBHYIO, IPEBEHTUBHYIO M aKTUBHYIO KaJpOBYIO MOIUTHUKY. IlaccuBHas
MOJIUTUKA XapaKTepu3yeTcs OTCYTCTBHEM UYETKOH MporpaMmsl JeMcTBUH M mpeobiafgaHueM
CUTYaTUBHOT'O pearnpoBaHusl. PeakTuBHas1 npeAnonaraeT pearnpoBaHue Ha YK€ BO3HUKIINE KaJpOBbIE
npo6iaemsl. [IpeBeHTHBHAS CTPOUTCS HA MPOTHO3MPOBAHUYU PUCKOB M MOJATOTOBKE MPEIYIPEHKAAIOLINX
Mep. AKTHBHas KaJipoBasi MOJIMTHKA O3HA4aeT HAJIM4UE LEJIEBbIX KaJPOBbIX IIPOrpaMM, IOCTOSIHHOIO
MOHUTOpPUHIA CHUTyallud M KOPPEKTUPOBKU KaJIpOBBIX pPELUIEHUH B 3aBUCUMOCTH OT COCTOSHUS
BHYTpPEHHEH U BHEIIHEHN cpefbl [4].

Ilo cTemeHu OTKPBHITOCTH K BHEUIHEH Cpeie Pas3IM4yaroT OTKPBITYIO U 3aKPBITYIO KaJIpOBYIO
noJIUTUKY. OTKpBITas MOJIMTUKA MPEANosaraeT akTUBHOE HCIOJb30BaHNUE BHEUIHETO PbIHKA TpyJa U
BO3MOYKHOCTh IPUBJICUEHHUS] PAOOTHUKOB HA pa3Hble YPOBHHM YIPABICHUS. 3aKpbiTass IOJIMTHUKA
OpPUEHTUPOBAHA MPEUMYILECTBEHHO HAa BHYTPEHHME HMCTOYHUKU KOMIUIEKTOBAaHUS KaJpOB, pa3BUTHE
COOCTBEHHOTO KaJpOBOI0 pPe3epBa U NPOABUKEHHUE COTPYIHUKOB BHYTPU OpraHu3anuu. Beibop mexny
9TUMHM MOJEJSMU 3aBUCUT OT CTaJWU pPAa3BUTHS OpraHu3allid, CHUTyallud Ha pBIHKE TpyZa,
0COOEHHOCTEH KOPIIOPATUBHOW KYJIBTYPhI M CTPATErHUECKUX 3a/1a4 npeanpustus [4; 5].

CnenoBarenbHO, L€AM, 3aJaud, NPUHLUIBI W TUIBI KaJpOBOW MOJIUTUKH 00pa3zyroT eé
TEOPETUYECKYI0 OCHOBY U IO3BOJIIOT PACCMAaTpPUBaTh €€ KaK BaKHBIM MHCTPYMEHT CTPAaTErn4ecKoro
ynpasieHus: opranusanueid. OT TOro, HaCKOJIBKO MOCIEI0BATEIbHO OHU PEAINU3YIOTCS B IPAKTHKE,
3aBUCUT YCTOHYMBOCTb KaJpOBOM cUCTEMBI M 3((HEKTUBHOCTD EATEIbHOCTH OpraHu3alliu B LIeJIOM [4;
1].

3. CoBpeMeHHBIE TTOIX0ABI K (DOPMHUPOBAHHIO KAAPOBOU MOJIUTUKH OpTraHU3aI[uU

CoBpemeHHas KajapoBasi MOJMUTHKA (opMHUpYyeTCs IMOJA BO3JACUCTBHEM KaK BHYTPEHHUX, TaK U
BHemHUX (aktopoB. K uyncny BHemHUX (PAKTOPOB OTHOCATCS COCTOSIHME PBIHKA TPYJa, YPOBEHb
KOHKYPCHIIMM 32 TIIEPCOHAJ], TEXHOJOTHYCCKHE W3MEHEHHS, NH(PPOBU3ALNS, PETHOHAILHBIC
OCOOCHHOCTH 3aHSTOCTH U COLMAIbHO-dKOHOMHUYEcKas cpera. BHyTpeHHHE (akTOphl BKIIOYAIOT
CTPATETHIO0 OpTaHU3aIH, CTAIUIO €€ KUZHECHHOTO IIUKJIA, (PUHAHCOBBIE BOBMOXXHOCTH, KOPIIOPATUBHYIO
KYJbTYPY, CHCHU(PHUKY ESTEIHHOCTH M KaUeCTBEHHBIE XapaKTEPUCTHKHU KaJIpOBOT0 cocTaBa. B cBs3u ¢
9TUM KaJpoBas TMOJUTHKA JODKHA OBITh THOKOW, IWHAMUYHOM U aJanTUBHOM, CIIOCOOHOU
CBOEBPEMEHHO pearupoBaTh Ha U3MEHEHUS U KOPPEKTUPOBATHCSA B COOTBETCTBUU C HOBBIMH YCIIOBUSMU
[4; 5; 6].

OnHuM U3 KIIOYEBBIX COBPEMEHHBIX MOAXOJOB SBJISETCA CTparernueckuil mnoaxona. OH
MPEJIOIaraeT, 4TO KaJpoBas MOJIUTHUKA HE CYIIECTBYET U30JIMPOBAHHO, & JJOTUYECKH OJYMHEHA LIENISIM
KaJ[pOBOM CTpaTeruu, KOTopas, B CBOIO Ouepellb, COOTHOCUTCS ¢ OOIIeil cTpaTeruell opraHu3aliyi.
HNuade roBops, KaapoBas MOJUTHKA BBICTYIIAET MEXaHU3MOM peajn3alii KaJApOBOW CTPATErHuu 4epe3
eXeTHEBHBIE KaJ[POBhIE ONEPAIMH U YIIPaBICHYECKUE pelieHus. Takoil moaxo 1 mo3BoseT 00eCneunuThb
€IMHCTBO JIOJTOCPOYHBIX 1IeJIEH Pa3BUTHSI OPTAHU3AIIMN U TIPAKTUKH YTIpaBIIEHUS repcoHaioM [1].

He wmenee 3HauuM amanTtuBHBIM noaxod. COBpeMEHHBIE HCCIEIOBAHMS IOKAa3bIBAIOT, YTO
KaJIpoBasi OJINTHUKA JIOJDKHA YUUTHIBATH ATAIl )KU3HEHHOTO ITUKJIA OPraHU3alliuu, ObITh YyBCTBUTEIHHON
K MU3MEHEHUSM IPOU3BOACTBEHHON U COLMAIBHO-DKOHOMUYECKOM CHUTYAllMH, a TAKXE ONMUPATHCSA Ha
peanbHbIe PMHAHCOBBIE BO3MOXKHOCTH NpeAnpusiTrs. Ha aTane pocta akiieHT enaeTcs Ha TPUBJICUCHUH
W aJanTalyy IepcoHalia, pa3BUTUM KOMaHJ U cucTeM oOyuyeHus. Ha stamne ctabunuzanuu Bo3pacTaeT
3HAYUMOCTh ONTHUMU3AIMN YUCIEHHOCTH, MOBBIIIECHHUS MPOU3BOJUTEIHBHOCTH M COBEPIIEHCTBOBAHUS
CTUMYJIMPOBAHUS TPyAa. B KpU3UCHBIX YCIOBHUSAX YCWJIMBAETCS BHUMAHHUE K JUATHOCTHUKE KaJpPOBOIO
MOTEHIMaa, MPOrpaMMaM MEPEernorOTOBKH, pa3penieHu0 KOH(GIMKTOB U COXPAHEHHUIO KaJApOBOMH
yCTOMUYUBOCTH [5].

B coBpeMeHHBIX ycroBUsAX BC€ 0Oojiee 3aMETHBIM CTAaHOBHUTCS COIHATBHO-OPHUEHTHUPOBAHHBINA
MOJIXO/I, COTJIACHO KOTOPOMY KaJpoBasi MOJUTUKA JOJKHA OBITH HalpaBlieHa HE TOJIBKO HA MOTYYCHHE
SKOHOMHUYECKOTO 3(deKTa, HO U Ha JOCTHIKEHHE COIMAIBLHOTO pe3yjbTaTa. JTO TMPOSBIAETCA B
o0ecrieueHnr KauecTBa TPYI0BOU KU3HU, PA3BUTUU MPO(ECCHOHATBHBIX KOMITETEHIUH, MOAIepKaHuN
OJIarOMPUSITHOW TPYAOBOM CpENbl, PACIIUPEHUH BO3MOXXHOCTEH KaphepHOTO M JIMYHOCTHOTO POCTA.
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CoBpeMeHHast ~ KaapoBas  TMOJUTHKA pacCMaTpUBaeTCsd KaK  CTpaTeruyeckass  KOHIEHIUS,
OpUEHTHPOBaHHAs Ha (OPMHUPOBAHUE TPYIOBOTO MOTEHIMANIa OPTaHU3AIMH U PA3BUTHE YETIOBEUECKHUX
pecypcoB Ha OCHOBE COBPEMEHHBIX METOJIOB YIIPaBJICHUS IIepcoHanom [9].

OTnenpbHOr0 BHUMAHUA 3aCTYKUBAET HUPPOBOM MoAX01 K (YOPMUPOBAHHIO KAJAPOBOM MOIUTUKH.
[MudpoBuzanust U3MEHSET HE TOJBKO OPraHU3alMOHHbIE MPOIECCHl, HO M CaM MOJXOJA K yIPaBJICHUIO
MIEPCOHAIOM. B 3TUX yCIOBHAX KaJIpoBas MOJIUTUKA HAYMHAET MIOHUMAThCS KaK CUCTEMA KOHKPETHBIX
JCWCTBUI TO YIPaBICHHUIO TEPCOHAIOM, PEaJM3yeMbIX B IH(POBOH cpeie M C HCIOJIb30BAaHHEM
HU(POBBIX MHCTPYMEHTOB. DTO TpeOyeT OT opraHu3anuil 0oJbiieil MOOMIBHOCTH, Pa3BUTHUSI HOBBIX
KOMIIETEHIIUH, THOKOTr0 B3aMO/IEUCTBHUS C IEPCOHATIOM, a TAK)KE COBEPILIEH CTBOBAHUS KOMMYHHUKAIUH
1 MEXaHU3MOB YPETYJIUPOBaHUSA KOHMIUKTOB [3].

Hakonen, BaKHbIM HaIlpaBJIEGHUEM COBPEMEHHOT'O Pa3BUTHUS KaJpOBOM IMOJIUTUKU SIBISETCS €€
OpueHTalus Ha 4YenoBeKka. lccienoBaHHWs MOKa3bIBAIOT, 4TO 3((eKTHBHAsS KaapoBas MOJIUTHKA
CIIOCOOCTBYET CO3aHUIO TPYIOBOW Cpe/bl, OPUCHTHPOBAHHON Ha pabOTHUKA, U obecrieunBaeT Oosee
MOJIHOE UCIIOJIb30BaHUE €ro MPOoeCCHOHATBHBIX CIOCOOHOCTEH. B uncie npuopuTeTHRIX HallpaBIeHUN
KaJpOBOW TMOJUTHUKH BBIICISIOTCS MPO(ECCHOHANBHBIA MOA00p KaapoB, OIEHKA pe3yJIbTaTOB
NEeSTeIbHOCTH U aTTecTallus, CO3/JaHue ONaromnpusaTHOW aTMocdepsl B KOJUIEKTHBE, IMOBBIIICHHE
KBaJIM(DUKAIMH, HACTABHUYECTBO M KapbepHBIN pPocT [8].

Tabmuua 4 — CoBpeMeHHbIE MOAX01bI K (DOPMHUPOBAHUIO KAJPOBOU MOJIUTUKU

|H0nxoz[ HCOILCp)KaHI/Ie HHpaKTI/IquKoe 3HAYCHHE
KagpoBas mnonutuka mnoaunHeHa||OOecrieunBaeT COriIacOBaHHOCTD
Crparernyeckuit oOmiell cTpaTeruu OpraHu3aluu H||KaJpOBbIX peleHni c
KaJIpOBOM CTpaTeruu JOJITOCPOYHBIMU LEJISIMU
Yuer wu3MeHeHuidd BHemHed — u||[lo3Bossier CBOEBPEMEHHO
AanTUBHBIN BHYTpPEHHEN Cpensl, CTaJlNHU|[KOPPEKTUPOBATH KaJpOBBIC
PKU3HEHHOTO LIMKJIA OPTraHU3allui  ||[IpOrpaMMbl
ColmansHo Buumanne k kadectBy TpyaoBoii|[losbimaer YCTOHYMBOCTH
. PKU3HU, Ppa3BUTHIO pa0OTHHKA W||KOJUIEKTHBA M BOBJIEYEHHOCTh
OPUEHTUPOBAHHBIN
COIIACOBAHUIO MHTEPECOB CTOPOH  |[mepcoHaa
Hcnonb3oBanue 1udpossix HR-
. [loBbIaeT  OmepaTMBHOCTH U
Hudposoit UHCTPYMEHTOB, HOBBIX bopm .
Ka4eCTBO KaJIpOBOW pabOTHI
KOMMYHMKAIMU U aHAJIM3a JaHHBIX
PaccmoTpenne  paGotHuka  Kak||(CrocoOCTByeT pa3BUTHUIO
UenoBEeKOOPUEHTUPOBAHHBIN |[HOCUTENS 3HAHUM, KOMIIETEHIWN H||4EJI0BEYECKOro Kalnurajia
NOTEHLIMaIa OpraHu3alu

Takum o0pa3oM, QopmMupoBaHUE KaJAPOBOW MOJUTUKHA COBPEMEHHOW OpraHM3alMM JOJHKHO
OCHOBBIBATBCSI HA COYETAHUM CTPATETMYECKOr0, aJalTHUBHOIO, COLMAIbHO-OPUEHTUPOBAHHOIO U
TEXHOJIOTUYECKOIro MoaAX0A0B. TONbKO B 3TOM ciiyyae oHa CliocoOHa 00eCeYnTh yCTOHYMBOE pa3BUTHE
KaJJpOBOT0 MOTEHIMAaJIa U MOBBIIICHNE Y(PPEKTUBHOCTH JIEATEIFHOCTH OPraHU3allMK B U3MEHSIOLIeHcs
cpene [4; 5; 3; 9].

3akroueHne

[IpoBen€HHbIl aHanu3 TMOKa3ad, 4YTO KaJapoBass TMOJUTHUKA COBPEMEHHON OpraHu3anuu
MPEACTABISIET COOOHM CIOKHYIO MU MHOTOMEPHYIO CHCTEMY, ONPEIEIISIONIYI0 OCHOBHBIC HAIPABIICHUS
paboThI ¢ IEPCOHAIOM M 00ECTIEUYNBAIOIIYIO COTJIACOBAHUE MHTEPECOB OpraHu3aluu U paboTHUKOB. EE
CYHIHOCTI) paCKpI)IBaeTCSI qepes COBOKYHHOCTI) HpI/IHI_[I/IHOB, HOpM, METOAOB U ynpaBHqueCKHX
pelIeHnid, OpUeHTUPOBAHHBIX Ha (OPMUPOBAHKE, UCTIOIH30BAHUE, PA3BUTHE U COXPAHEHHUE KAJIPOBOTO
MOTEHITMaa. Y CTAHOBJICHO, YTO KaJpoBas MOJIMTUKA TECHO CBSI3aHA C KaJpPOBOW cTpaTerueit u oOmei
cTpateruei opranusanud. OHa Mo KHA 00ecreunBaTh HE TOJIBKO TEKYIIee KaJpoBOe COMPOBOXKICHUE
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ACATCIIbHOCTHU, HO U PCHICHUC JOJITOCPOYHBIX 3a1a4, CBA3aAHHBIX C Pa3BUTUCM YCJIOBCUCCKOT'O KaltuTalia,
MOBBIIICHHUEM KadyeCTBAa TPYJOBOW JKM3HU, YKPEIUICHUEM KaJIpOBOW YCTOMYMBOCTH W aJanTalued K
M3MEHEHHUSIM BHEIIHCH CpCabl. B cratbe 0606H_IGHBI OCHOBHBIC HAYYHBIC HOAXOJAbl K INOHHMAaHUIO
KaJIpOBOM MOJIUTUKU, PACKPBITHI €€ 11ed, 3a/1a4M, MPUHIUIBI U TUIIbL. [loka3zaHo, 4TO B COBPEMEHHBIX
YCIIOBUSAX OCOOYI0 3HAYMMOCTH MPUOOPETAIOT TaKHE XAPAKTEPUCTUKUA KaIpPOBOW MOIUTHKH, Kak
CTpaTernyeckas COTJIaCOBAHHOCTb, THOKOCTb, aJalTHUBHOCTb, SKOHOMHYECKas OOOCHOBAHHOCTD,
OpHUCHTAllMA Ha Ppa3BUTUC IICPCOHATIA W HCIHOJB30BAHUC COBPCMCHHBIX KaJIpPOBbIX TEXHOJIOTUH.
CnenoBatenbHO, KaApoBas MOJUTHKAa COBPEMEHHOM OpraHM3alldu JOJDKHA PAacCMaTpHUBATHCS Kak
CTpaTerMuecKuid  HMHCTPYMEHT  YIOpaBlieHUs, oOecrmedymBarommii He TolbKO dAddexkTuBHOE
(GyHKIIMOHUPOBAHKE KaJIPOBOM CHUCTEMBI, HO M YCTOWYMBOE Pa3BUTHE OPTaHU3AIMH B LIEJIOM.
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Abstract: Kazakh embroidery represents one of the most expressive and symbolically rich forms
of Central Asian decorative art. Rooted in centuries of nomadic culture, its patterns, color systems, and
compositional principles encode deep layers of cosmological, social, and aesthetic meaning. This article
examines the artistic language of traditional Kazakh embroidery — including its key ornamental motifs,
symbolic vocabulary, and technical techniques — and explores how contemporary Kazakh designers
and artists are innovating within this tradition to create work that bridges heritage and modern design.
Drawing on art theory, cultural studies, and design analysis, the article argues that Kazakh embroidery
is not a static artifact but a living visual language capable of dynamic renewal. The study identifies
current challenges in the preservation and promotion of this craft, analyzes successful models of
innovation from Kazakhstan and comparable cultural contexts, and proposes strategic directions for
sustaining embroidery as both a cultural practice and a creative industry resource.

Keywords: Kazakh embroidery, ornamental art, traditional craft, modern design, cultural heritage,
visual identity, innovation, decorative arts, Kazakhstan.

Introduction
Embroidery occupies a central place in the artistic heritage of the Kazakh people. For centuries, it

served not merely as decoration but as a visual language through which communities expressed identity,
cosmological beliefs, social status, and aesthetic ideals. Stitched onto felt yurts, clothing, saddle covers,
and ceremonial textiles, Kazakh embroidery constitutes a sophisticated system of signs and symbols
whose meanings were transmitted across generations through material practice rather than written text.
Today, as Kazakhstan undergoes processes of cultural reassertion and economic diversification, this
tradition stands at a crossroads: it faces the risk of commodification and decontextualization on one
hand, and of marginalization and decline on the other. Yet it also presents extraordinary creative
opportunities for contemporary designers, artists, and cultural entrepreneurs who seek to engage with it
critically and innovatively.

The intersection of traditional craft and modern design is a productive tension that has generated
significant innovation in numerous cultural contexts worldwide. From Scandinavian textile design to
Japanese craft revival movements and Indian artisanal fashion industries, the engagement of
contemporary designers with inherited visual languages has produced work of considerable cultural and
commercial value. Kazakhstan, with its exceptionally rich ornamental tradition, possesses comparable
potential — yet this potential remains underexplored in scholarly literature, particularly in English-
language academic discourse. This article seeks to address that gap by analyzing the artistic logic of
Kazakh embroidery and examining how it is being reimagined in contemporary creative practice.

The research is grounded in the premise that understanding embroidery as artistic language — that
IS, as a structured system of visual communication with its own grammar, vocabulary, and syntax — is
a necessary precondition for any meaningful innovation. Without such understanding, contemporary
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adaptations risk producing superficial stylizations that lack cultural coherence. The article therefore
proceeds in two major movements: first, a detailed analysis of the traditional artistic system of Kazakh
embroidery; and second, an examination of contemporary innovations and the conditions that enable or
constrain them.

Research Materials and Methods
The study employs a multi-method approach combining art historical analysis, design theory, and

comparative cultural research. Primary materials include documented examples of Kazakh embroidery
held in museum collections (notably the A. Kasteyev State Museum of Arts in Almaty and the Central
State Museum of Kazakhstan), published catalogues of traditional textiles, and photographic archives of
ornamental patterns. Secondary sources include scholarly works in Kazakh, Russian, and English on the
history and theory of Central Asian decorative arts, as well as contemporary publications on design
innovation and craft revival.

The analytical framework draws on semiotics — specifically the study of visual signs and their
cultural meanings — as well as on design theory concerned with the relationships between form,
function, and cultural context. Comparative analysis is used to situate Kazakh embroidery within broader
patterns of traditional craft modernization, drawing on cases from Finland (textile design), Japan (mingei
craft movement), and India (contemporary fashion and artisanal industries). Case studies of
contemporary Kazakh designers and brands are analyzed through interviews, published statements, and
examination of their creative work. This combination of historical, theoretical, and contemporary
analytical perspectives allows for a comprehensive account of both the tradition and its current
transformations.

The Artistic Language of Kazakh Embroidery: Patterns, Symbols, and Composition
To engage meaningfully with Kazakh embroidery as a system of artistic language, it is necessary

to understand its fundamental structural components. These can be analyzed at three interrelated levels:
the ornamental vocabulary (individual motifs and their meanings), the compositional principles (rules
governing the arrangement of motifs), and the chromatic system (the use of color as a carrier of meaning
and aesthetic value).

The ornamental vocabulary of Kazakh embroidery is built primarily around zoomorphic and
botanical motifs that reflect the nomadic pastoral environment in which the tradition developed. The
most prominent motif is the qoshqar miiyiz (ram’s horn), a stylized spiral form that appears across a
wide range of objects and regions. This motif carries associations of strength, fertility, and protection,
and its formal versatility — it can be expanded, contracted, interlaced, and mirrored — makes it one of
the most generative elements in the ornamental repertoire. Other frequently occurring motifs include the
oiiwic (curved leaf), the sxansipak (botanical leaf form), stylized birds and fish, and geometric forms such
as the diamond (pom6), which is associated with female creative power and cosmic order. [1]

Compositional principles in Kazakh embroidery follow sophisticated logics of symmetry, rhythm,
and spatial organization. The bilateral symmetry that characterizes most embroidered borders and field
compositions is not merely an aesthetic preference but reflects deeper cosmological ideas about balance
and order. Compositions typically organize motifs in continuous border patterns (xuek), central field
arrangements, and corner accents (Oypsim), creating a hierarchical visual structure that guides the eye
across the textile surface. The principle of horror vacui — the filling of all available space — is common
in denser compositional styles, while other regional traditions favor more open arrangements that allow
background color to function as an active visual element. [2]

The chromatic system of traditional Kazakh embroidery is among its most immediately striking
features. The preference for high-contrast color combinations — particularly the juxtaposition of warm
reds and oranges against deep blues, greens, and blacks — creates a visual dynamism that has attracted
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the attention of designers and artists working across different media. These color relationships were
originally determined partly by the availability of natural dyes and partly by aesthetic conventions
specific to different regional schools of embroidery. The Southwestern school (associated with
Turkestan and the Syr Darya region) tends toward richer, denser color palettes, while Northern traditions
often employ cleaner, more graphic color contrasts. Understanding these regional variations is important
for contemporary designers who wish to engage with the tradition in a culturally informed way. [3]

Technical Systems and Material Culture
The technical dimension of Kazakh embroidery encompasses a range of distinct stitching

techniques, each of which produces characteristic visual textures and has specific cultural associations.
The most prestigious technique historically was the basma (flat satin stitch covering), used on felt and
velvet for high-status ceremonial objects. The chain stitch (tam0yp Tiric) was widely employed across
different substrates and is characterized by its capacity to produce fluid, curvilinear lines that lend
themselves naturally to botanical and zoomorphic forms. Couching techniques, in which metallic or silk
threads are laid on the surface and secured by finer stitches, were used primarily in court and elite
contexts to produce the shimmering, relief-like surfaces characteristic of luxury Kazakh textiles. [4]

The relationship between technique and material is fundamental to the meaning and appearance of
embroidered objects. Traditional substrates — including felt (xui3), velvet (6apxar), and woven wool
— each impose specific constraints and possibilities on the embroiderer, shaping both the choice of
stitch and the scale and density of the composition. Contemporary designers working with these
techniques must negotiate the tension between fidelity to traditional materials and the requirements of
modern applications, which often demand adaptation to new substrates, scales, and contexts of use.

Thread materials have also evolved significantly. Traditional Kazakh embroidery used locally
spun and dyed wool threads, and later incorporated silk threads imported along Central Asian trade
routes. Contemporary practitioners work with a wide range of industrial and artisanal threads, and some
innovative practitioners have introduced new materials — including metallic, synthetic, and even
recycled fibers — as part of a deliberate creative strategy that foregrounds materiality itself as a site of
cultural dialogue.

Contemporary Innovation: Strategies and Case Studies
Contemporary Kazakh designers and artists are engaging with the embroidery tradition through a

range of distinct strategies that reflect different understandings of the relationship between heritage and
innovation. These strategies can be grouped into three broad approaches: preservation-oriented practice,
recontextualization, and radical innovation.

Preservation-oriented practice focuses on the documentation, revival, and transmission of
traditional techniques and patterns, often in close collaboration with master craftswomen (ie6epiep)
who are the living repositories of embodied technical knowledge. Organizations such as the Craft
Council of Kazakhstan and various regional cultural centers have supported this approach through
workshops, apprenticeship programs, and the creation of documented pattern archives. While this
approach is essential for maintaining the integrity of the tradition, it faces challenges related to economic
viability, since the labor intensity of traditional embroidery makes it difficult to compete commercially
with mass-produced simulacra. [5]

Recontextualization involves the application of traditional embroidery motifs, color systems, and
compositional principles to new objects, surfaces, and media while maintaining a high degree of fidelity
to the visual language of the tradition. This approach has been pursued successfully by several Kazakh
fashion designers, including those working in the contemporary luxury segment, who have incorporated
hand-embroidered traditional elements into garments designed for international markets. The challenge
in this approach lies in achieving cultural coherence — ensuring that the traditional elements are
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integrated in ways that respect their original logic rather than reducing them to decorative appliqué.
Successful practitioners typically develop a deep understanding of the symbolic and compositional
principles of the tradition before applying it to new contexts.

Radical innovation involves a more transformative engagement in which traditional embroidery
serves as a conceptual point of departure rather than a formal template. Artists working in this mode
may abstract traditional motifs to the point of near-unrecognizability, combine them with visual
languages from other traditions, or use embroidery techniques in large-scale installation contexts that
challenge conventional boundaries between craft and fine art. Aida Alieva and several younger artists
associated with the contemporary art scene in Almaty have explored such approaches, creating work
that positions Kazakh embroidery as a form of critical cultural commentary rather than ethnic decoration.
[6]

Challenges and Opportunities in the Current Context

The development of Kazakh embroidery as both a living cultural practice and a resource for

contemporary design innovation faces several interconnected challenges. The most pressing of these is
the intergenerational transmission of technical knowledge. The number of practitioners with deep
expertise in traditional techniques has declined significantly over the past three decades, a consequence
of Soviet-era policies that disrupted traditional craft transmission and the economic pressures of the post-
independence period. Addressing this challenge requires sustained investment in craft education that
goes beyond the superficial inclusion of embroidery motifs in school curricula to include substantive
apprenticeship-based training in technical skills.

A second challenge concerns the intellectual property and cultural ownership of traditional
patterns. As Kazakh embroidery motifs gain international visibility — through fashion, product design,
and digital media — questions arise about who has the right to use them, under what conditions, and for
what purposes. The commercialization of traditional motifs by non-Kazakh companies, sometimes
without attribution or cultural understanding, represents a form of extractive appropriation that can
undermine the cultural integrity of the tradition and deprive Kazakh craftspeople of economic benefits.
Developing legal and institutional frameworks to address these issues is an important priority. [7]

Despite these challenges, the current moment also presents significant opportunities. The global
growth of interest in craft, cultural heritage, and artisanal production creates a favorable market
environment for high-quality Kazakh embroidery products. The development of digital platforms and
social media has enabled Kazakh craftswomen and designers to reach international audiences directly,
bypassing traditional gatekeepers in the fashion and design industries. And the increasing sophistication
of Kazakhstan’s own creative economy — reflected in the growth of design education, cultural
institutions, and creative industries — provides a more supportive institutional context than existed in
previous decades.

Strategic Directions for Sustaining and Developing the Tradition
Based on the foregoing analysis, this article proposes several strategic directions for sustaining

Kazakh embroidery as both a cultural practice and a creative resource.

First, investment in comprehensive documentation is urgently needed. This should go beyond the
collection of images to include detailed technical documentation of stitching methods, pattern
construction systems, and the contextual knowledge that gives motifs their meaning. Digital archives
accessible to researchers, practitioners, and designers would provide an invaluable shared resource.

Second, education and training programs must be developed that combine traditional
apprenticeship models with contemporary design thinking. Partnerships between craft masters and
design schools — of the kind that have proven successful in Finland’s textile education system and
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India’s craft-design collaboration programs — would enable practitioners to develop both technical
depth and design innovation capacity simultaneously. [8]

Third, business development support for embroidery-based enterprises is essential. Many talented
craftswomen and designers lack the business skills and institutional support needed to sustain viable
enterprises. Art management training, access to markets, and support for brand development are all
critical components of a support ecosystem.

Fourth, international cultural exchange and collaboration should be actively encouraged. Kazakh
embroidery has the potential to participate in global conversations about the future of craft, sustainable
fashion, and cultural identity — but this participation requires proactive engagement with international
networks, institutions, and platforms.

Fifth, digital innovation should be embraced as a tool for both preservation and creation. Digital
embroidery, pattern generation software, and augmented reality applications offer new possibilities for
engaging with the tradition that need not come at the expense of hand-craft skills, but can instead
function as complementary modes of creative engagement. [9]

Conclusion
Kazakh embroidery represents a sophisticated artistic language whose visual grammar, symbolic

vocabulary, and technical systems encode centuries of cultural knowledge and aesthetic refinement. This
article has argued that understanding embroidery as a structured language — rather than merely as ethnic
decoration — is the necessary foundation for any meaningful contemporary engagement with the
tradition. Contemporary Kazakh designers and artists are developing a range of innovative approaches
to this language, from preservation-oriented practice to radical recontextualization, each of which
contributes in different ways to the tradition’s ongoing vitality.

The challenges facing Kazakh embroidery — particularly in terms of intergenerational
transmission, intellectual property, and economic sustainability — are real and require coordinated
responses from cultural institutions, educational bodies, policy makers, and the creative sector. At the
same time, the opportunities presented by growing global interest in craft, the expansion of Kazakhstan’s
creative economy, and the possibilities offered by digital tools are equally real. Kazakh embroidery
stands at a moment of both vulnerability and creative possibility. The directions proposed in this article
— comprehensive documentation, integrated education, business development support, international
collaboration, and digital innovation — offer a framework for navigating this moment in ways that honor
the integrity of the tradition while enabling its dynamic renewal. The embroidered patterns of the Kazakh
steppe are not relics of a closed past but a living visual language whose grammar can generate new
meanings for new times.
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COBEPHIEHCTBOBAHME YIIPABJIEHUSA PABBUTHUEM IIEPCOHAJIA
B TYPUCTHYECKOM AIT'EHTCTBE

[ Okzdzj IsB jEdBBIs [ te@dzd d3y O dz
Mar nc T PrayHar c
AOkxkKaszaxXxcTaHCKWUW yHMUBepCcCUTEeT TexXxXHQNOT
Ka3 ax,c Ara.maHa

AHHOTALIUA

B crathe aHanm3upyroTcs MpoOJIEMBl YNpaBJICHUS PAa3BUTHUEM IEPCOHANA B TYPUCTHUECKUX
arearctBax Kazaxcrana. Ha mpumepe TOO «Eurasian Travel Astana)» BBIIBIEHBI HU3KHH OXBaT
oOydeHreM, OTCYTCTBHE OIICHKH KOMIICTCHIIUH, WHIWBHUIYaTbHBIX TUIAHOB Pa3BUTHS M BBICOKAs
TeKkydecTb KaapoB (41,7 %). [IpennoxeHa KOMIIJIEKCHAsE MOJIENb YIIPABICHUS pa3BUTHEM MIEPCOHANA HA
OCHOBE KOMIIETEHTHOCTHOTO Tmoaxona, blended learning w HacraBHmuecTBa. Paccumrana
sKOHOMHYECKas 3P (HEKTUBHOCTH MpeiaraeMbIX MEPOTIPUSTHI.

KitoueBble  cioBa:  ympaBiieHME  pa3BUTHEM  IIE€PCOHANA, TYPUCTHUECKOE  areHTCTBO,
KOMIIETEHTHOCTHBIA moaxoj, blended learning, HacTraBHMYECTBO, TEKY4YeCTh KaJpOB, YEIOBEUECKHIA
KaIrurai.

AxkrtyanbHOCTh uccaenoBanus CoBpeMEHHBIN TypucTudeckuil peiHOK Kazaxctana pasBuBaercs
ObicTpbiMU TemriaMd. OJHAKO OJHHMM W3 TJIABHBIX CICPKUBAIONMX (DAKTOPOB OCTATCS HEXBaTKa
KBIM(ULIIUPOBAHHBIX U MOTUBHPOBAHHBIX KaApOB. Bricokas TeKydecTh mepcoHana, 0COOCHHO cpeau
MEHE[KEpPOB 10 TpoakaM, HU3KUH YPOBEHb CUCTEMHOTO OOyUYEHHS M HEAOCTaTOYHOE pa3BUTHE SOft
skills cyIIecTBEHHO CHIKAIOT KadecTBO OOCIY)XMBaHHSI KIMEHTOB U KOHKYPEHTOCIHOCOOHOCTh
TYPUCTHYECKUX areHTCTB. B ATHUX YCIOBUSAX COBEPIIECHCTBOBAHHE CHCTEMbI YIPABJICHHUS Pa3BUTHEM
MepCOHANa CTAaHOBUTCS HE TOJBKO AKTyaJlbHOM HAy4yHOW 3ajayeil, HO U BaXHBIM MPAKTUYECKUM
MHCTPYMEHTOM TOBBIIIEHHS 3 (HEKTUBHOCTH OM3HECA.

Lens uccnenoBanus PazpaboTka TeopeTHYeCcKUX MOJ0KEHUHN 1 MPAKTHUECKUX PEKOMEHAAINIA IO
COBEpIICHCTBOBAHUIO YIPABJIEHUS PAa3BUTHEM IE€pCOHAja B TYPUCTUYECKOM areHTCTBE Ha MpHUMeEpe
TOO «Eurasian Travel Astanay.

OcHOBHBIE pe3yIbTaThl HCCIIEI0BAHUS

[TpoBei€HHBIN aBTOPOM aHAJIM3 CHCTEMbI yrpaBieHus pa3ButreM nepconana B TOO «Eurasian
Travel Astana» mo3BOJIMII BBISIBUTH PsiJ] CYIIECTBEHHBIX HEOCTATKOB. HecMOTpst Ha cTaOMIIbHBIN pocT
(UHAHCOBBIX TTOKa3aTeNel KOMITAHUU, KaIpoBasi MOJMUTHKA B chepe pa3BUTHS MEepcoHaNa OCTaéTcs Ha
HU3KOM ypOBHE.

B 2025 rogy oOyuyeHue u TOBBbIIICHHE KBaTU(HUKALMKU MpOHUIH Bcero 38,9 % coTpyaHHUKOB.
OO0yueHre HOCUT NMPEUMYIIECTBEHHO MU30UUYECKUN XapaKTep U MIPOBOIUTCS TOJIHBKO TIPH BHEIPECHUH
HOBBIX TYPIIPOJIYKTOB WJIM CHUCTEM OpOHHMpOBaHHSA. B KOMIaHMM OTCYTCTBYET peryjspHas OILIEHKa
KOMIIETEHINM, WHAUBUAyalbHbIE IUIaHbl MpodeccuoHanbHoro passutus (MIIP) u cucrema
HacTaBHU4YeCTBa. B pesynbrare kodddumment Texyuectu kaapoB aoctur 41,7 %, 4TO 3HAYUTENHHO
BBIIIIE€ CPETHEOTPACIIEBOTO TOKA3aTeNs.

Oco0yto octpoty npuobperaet npobiaema pa3BuTus soft skills (koMMyHHUKaTHBHBIE CTOCOOHOCTH,
CTPECCOYCTOMYUBOCTb, KIMEHTOOPUEHTUPOBAHHOCTh, IMOLMOHAIBHBIN WHTEIJIEKT), KOTOPhlE UMEIOT
pelaroliee 3HaueHHe B TYpPUCTUYECKOM OM3HECE BBICOKOI'O KOHTAKTA.

Jlyig pelieHus: BBISIBJICHHBIX MPO0OJieM aBTOPOM pa3zpaboTaHa KOMILIEKCHAs MOJIENb YIPaBIECHUS
pa3BUTHEM IE€pCOHANa, aNalTUPOBAaHHAS K YCIOBUSAM MAJOro TYPHCTUYECKOTO areHTcTBa. Monenb
OCHOBaHa Ha HWHTErpaluy KOMIETEHTHOCTHOI'O, MPOIECCHOIO M CTPAaTErMyecKoro MOAXOA0B U
BKJIFOUAET MATh OCHOBHBIX OJIOKOB: CTPAaTETHYECKOE IUIAHWPOBAHUE, NUATHOCTHUKY KOMIIETEHIIHH,
TUTAHUPOBAHKUE PA3BUTHUSA, PeaTH3aIUI0 TPOrpaMM 00yUeHHs U OLIEHKY 2 (HEeKTUBHOCTH.

KittoueBbIMH 371€eMEHTaMU MOJIETH SIBIISIFOTCSI:

Brenpenue cuctembl peryIsspHON OIIEHKH KOMIIETEHIUH (2 pa3a B ron);
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PazpaboTka HHAMBHYATbHBIX IJIAHOB IPO(PECCUOHATBHOTO Pa3BUTHSI ISl KAXKJIOTO COTPYAHUKA;
[Tepexon Ha cmemanHoe o0yuenue (blended learning);

Cozanue MHCTUTYTA HACTAaBHUYECTBA,

YcTaHOBIIEHUE TPSIMOM CBSI3M MEXKIy pe3yJbTaTaMd pPa3BHTHS U CHCTEMOW MaTepUAILHOTO

CTUMYJIUPOBAHHUS.
Tabnuma 1. IIporuos3 3¢ dekTUBHOCTH MpeiaraeMoi MOJIENH
ITokaszarenn Tekymiee 3Hadenue | IIpornos Ha | lI3MeHeHue
(2025 1.) 2028 1.

Koadpuuuent tekyuectu kaupos, % | 41,7 23,7 -18,0 n.m.
OxBaT COTpyAHUKOB 00y4yeHueM, % | 38,9 82,0 +43,1 m.m.
['omoBoii >KOHOMHYECKHH AIPPEKT, | — 18,67 +18,67 MJTH
MJIH TE€HTe TEHTe
ROI (Bo3Bpar Ha UHBECTHLIMH), Yo — 281 —

OKkoHOMUYEcKask 3PPEKTHBHOCTD

OkoHoMuueckuit 3¢ ekt oT BHeApeHus Moaesu OyeT GopMUpOBaThCs 3a CUET CHUXKEHUS 3aTpar
Ha 1noAOOp M aJalTalMi0 HOBOT'O IMEPCOHANA, pPOCTa MPOU3BOAUTEIBHOCTU TPYyJAa MEHEIKEPOB IO
IpojaXkaM M YJyYIlEHUs KayecTBa OOCIyXHBaHMsS KIMEHTOB. PacdyéThl MOKa3bIBAIOT, YTO YK€ Ha
BTOPOU-TPETUIl TOJ MOCJIE BHEAPEHUS MOJEIb OKYNHUTCS M HAYHET NPUHOCUTH CYLIECTBEHHYIO
MPUOBLIE.

BriBoabl

[IpoBenéHHOE uccieOBaHUME NOATBEPAMIIO, 4YTO S(PPEKTUBHOE YIIPABICHHE pa3BUTHEM
IepcoHaNa  SBJIAETCA  OAHMM M3  BAXHEHIIMX  CTPAaTErMYECKUX  PE3EPBOB  IOBBILICHUS
KOHKYpPEHTOCIIOCOOHOCTH TypucTHUeckux Kommanuil Kazaxcrana. IlpeanokeHHas KoMIUIEKCHas
MOJI€Tb, YUMUTBHIBAIOLIAsl OTPACIEBYIO CIEUUM(UKY M OrPaHMYEHHOCTh PECYpPCOB Majoro OusHeca,
MO3BOJISIET TIEPEUTH OT OECCHUCTEMHOTO O0yUYEHHSI K LIEIeHANPAaBICHHOMY U HEPEPHIBHOMY Pa3BUTHIO
YeJIOBEYECKOI0 KanuTaa.

Buenpenne monenmn B mpaktuky TOO «Eurasian Travel Astana» u Ipyrux TypUCTHUECKHX
areHTcTB Oy/1eT cHoCOOCTBOBATH CHUIKEHUIO TEKYUECTH KaIpOB, MOBBILICHUIO KAUeCTBA TYPUCTUUECKUX
yCIIyT U 00€CNEeUYEeHNI0 YCTOWYMBOTO PAa3BUTHS OTPACIIH B LIETIOM.

Criucok nureparypsl
Kubanos A.fl. Ynpasnenue nepconanom opranuzauuu. — M.: UHOPA-M, 2023.
2. TneyGepaunoBa A.T. Kagposoe oOecnieuenue chepsl Typusma Kazaxcrana / Bectauk Ka3zdV.
— 2024, — No 2.
Apmcrponr M. IIpaktuka ynpasnenus yenoBeueckumu pecypcamu. — CII6.: TTutep, 2022.
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PA3BUTHUE AJIBTEPHATUBHbBIX HCTOYHUKOB 2JIEKTPOSHEPI'U B
PECITYBJIMKE KA3AXCTAH: COBPEMEHHOE COCTOSHMUME, ITPOBJIEMbI U
INEPCIIEKTUBbI

[ O j dz8 8 Qi dzd3Oadiz
CnywaTtenb npoBbpcaumm dOMBA e c a
Magsut Narikbaev University
HayupwmikoBOAQ.TOARH Y s O

AHHOTANUA

B cratbe ananu3upyercsi COBpeMEHHOE COCTOSIHHE M MEepPCHEKTUBBI Pa3BUTHUS aJIbTEPHATUBHBIX
MCTOYHUKOB 3JeKTpo3Heprun B Pecrnybnuke Kaszaxcran. PaccmarpuBaroTcss HOpMAaTHBHO-TIPaBOBAs
0a3a, peCypcHbIl MOTEHLIHaJd PETrMOHOB, CYHIECTBYIOLIUME Oapbepbl M OCHOBHbBIC HaIpaBIICHUS
rOCy/IapCTBCHHOW IOJIMTUKH B cepe BO300HOBIsIEMOH »HepreTuku. Oco0oe BHUMAHHUE YIEISICTCS
COJTHEYHON W BETPOBOIl TeHepalnu Kak HaumOojee NepCleKTUBHBIM HampaBieHusM. Ha ocHoBe
HpOBeI[éHHOFO aHaJIn3a BBIABJICHBI KIIIOUYCBBIC HpO6JI€MI)I H MPECAJIOKECHBI MEPbI, HAlIPpABJICHHBIC HA
YCKOpPEHUE YHEPTeTHUECKOr0 Iepexo/ia cTpaHbl. Pe3ynbTaThl HCCIeI0BaHMs MOTYT ObITh HCIIOJB30BaHBI
AJisl COBECPUICHCTBOBAHUA FOCYI[apCTBeHHOf/JI IMMOJIMTUKKN NOAACPKKH aJIbTCPHATHUBHBLIX HCTOYHHKOB
SHEPTUU U Pa3pabOTKU PETHOHATIBHBIX MPOTPaMM Pa3BUTHSI BO30OHOBIIIEMOI SJHEPTETUKH.

Tyitingeme

Maxkanana Kazakcran PecriyOnukachIHIaFbI SJIEKTP SHEPTUSCHIHBIH Oamamalibl Ke3IepiHiH Ka3ipri
KarJaiibl MEH JaMy TIepCIeKTHBAIaphl TannaHanasl. HoOpMaTHUBTIK-KYKBIKTBHIK 0a3a, ©HIpJICpAiH
PECYPCTBIK oJeyeTi, KOJJIAHBICTaFbl KeAEpriiep >KOHE J>KaHAPThUIATHIH JHEPreTHKa CallaChIHIAFbl
MEMJICKETTIK CasiCaTThIH HETi3Ti OarbITTapbl KapacThIpbuIaabl. EH mepcrnekTuBansl OarpITTap peTiHae
KYH MEH JKeJl TeHepalusChlHa epeKIle Ha3ap ayAapbuiaabl. Tanmay Heri3iHAe Herisri mpobiemarnap
AHBIKTAJIAbI JKOHEC GHI[iH OHCPICTUKAJIBIK AYBICYBIH XCACIACTYIC OarpITTaJra’ mrapajap YCbIHBLIIBI.
3epTTey HOTHIKENepi Oaamalibl SHEPTUs KO3AEpiH KOIayIbIH MEMJIEKETTIK CasiCaThIH KETIAIPY KoHe
YKaHAPTHUIATBIH SHEPreTUKaHbl TaMbITYbIH OHIPIIK OariapiiaMaiapblH J31piey YUIIH MaiJanaHbulybl
MYMKIH.

Annotation

The article analyzes the current state and prospects for the development of alternative sources of
electricity in the Republic of Kazakhstan. The regulatory framework, the resource potential of the
regions, existing barriers and the main directions of state policy in the field of renewable energy are
considered. Special attention is paid to solar and wind generation as the most promising areas. Based on
the analysis, key problems have been identified and measures aimed at accelerating the country’s energy
transition have been proposed. The results of the study can be used to improve the state policy of
supporting alternative energy sources and to develop regional programs for the development of
renewable energy.

CoBpeMeHHBIII  3Tam  pa3BUTHUA  dHEpreTuyeckoro cexkropa PecnyOmukum — Kaszaxcran
XapaKTepu3yeTcss HEOOXOIUMOCTBIO CTPYKTYPHOH TpaHCc(hOpMAIH, CBSI3aHHOW C ITOCTETIEHHBIM
NEePexo0M OT JOMUHUPOBAHUS MCKOMAEMbIX HCTOYHUKOB SHEPTHHU K JAUBEPCUDUIIUPOBAHHON MOJenH
C CYUIECTBEHHOM J0Jeil BO300HOBIsEeMbIX MCTOYHUKOB 3Hepruu (BUD). [lannas tpanchopmarus
o0ycJoOBJIeHa Kak BHYTPEHHHMH (akTopaMu (M3HOC HMHQPACTPYKTyphl, PpOCT MOTpeOIeHUs
AJIEKTPOIHEPTHH), TAK M BHEITHUMH 0053aTeIbCTBAMH CTPAHBI B paMKaX TJIOOAIbHOW KIUMaTHYECKOU
MTOBECTKH.

B cootBercTBUM co Crparerueil NOCTHKEHUS YriiepoIHON HeWTpanbHocTH A0 2060 roxa [1],
Kazaxcran miaHupyeT 3HauuTeslbHOE yBenudyeHue noiau BUD B crpykrype renepanuu. OmHaxo,
HECMOTpsl Ha BBICOKHMM MPUPOAHBIA moTeHuuan, noias BUD B BbIpabOTKe 3MEKTPOIHEPTHU OCTAETCS
OTHOCUTENILHO HM3KOW M cOCTaBisieT mopsiaka 7 % mo coctostHuio Ha koHer 2025 roma [2], uTo
yKa3bIBaeT Ha HAJMYKUE CUCTEMHBIX OTPAaHUYCHUN Pa3BUTHUS OTPACIIH.
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Lenp HacTosIEH CTaTh — KOMILUIEKCHBIA aHAJIW3 TEKYIIETO COCTOSIHUS, BBISIBIEHUE KIIFOYEBBIX
O6aprepoB U (hopMHpOBaHUE MPAKTUUYECKUX PEKOMEHIAINM MO0 YCKOPEHUIO Pa3BUTHSI albTepHATUBHON
sHepreTuku B PecrryOnuke Kazaxcran.

[IpaBoByI0O OCHOBY pa3BUTHSI aAIbTEPHATHUBHBIX MCTOYHHUKOB SHEPIrUU COCTABISET 3aKOH
Pecny6nukn Kazaxcran «O mopziepKke UCIOIb30BaHNs BO30OHOBISIEMBIX HCTOYHUKOB dHEPrum» [3],
KOTOpBI ornpenenseT GopMbl TOCYJaPCTBEHHOMN MOIEPKKU, BKIIOUas MEXaHU3M HETTO-IIOTPEOICHUS
111 00bEKTOB MOUTHOCTHIO 710 200 KBT M rapaHTHPOBaHHYO 3aKYTIKY 3JIEKTPOIHEPTHH Yepe3 pPacuEéTHO-
¢unancoBpii 1IeHTP AO «KEGOCy». BaxHbIM cTpaTermuecKUM JTOKYMEHTOM siBisieTcss CtpaTterus
JTOCTHKEHHS yTraepoiHoi HerTpaibHocTH PecnyOnmmku Kazaxcran 1o 2060 roga [1], yctanaBnuBaromias
1[eJIeBOM MOKa3aTelb 01 BO30OHOBISIEMbIX HCTOYHUKOB dHEPIrUu Ha ypoBHe He meHee 15 % k 2030
roay. JledcTByromas HOpMaTHUBHO-TIpaBoBas 0a3a co37aéT HEOOXOIMMBIC YCIOBUS JJSi Pa3BUTHS
oTpaciid, OJHaKo TpeOyeT [JajdbHEHIIEero COBEPILIEHCTBOBAaHUS B YacTH CTHUMYJIHPOBAHUS
pacrpee€HHON reHepalMy U UHTETPALMU CUCTEM HAKOILJICHUS SHEPTHH.

Pecriybnuka Kazaxctan o0nagaer 3HaYMTENbHBIM PECYPCHBIM MOTEHIIMATIOM BO300HOBIISIEMBIX
HUCTOYHUKOB dHeprun. Hambosee MmepcrneKTUBHBIM HAIPABICHUEM SIBJISICTCS COJIHEUHAs DHEPreTHKA.
KOxHbIe M I0T0-BOCTOYHBIE PErHMOHBI CTPAHBl XapaKTEPU3YIOTCS BBICOKHM YPOBHEM COJHEYHOM
nacosmuu ot 2200 1o 3000 wacoB comHeuHoro cusiHus B 1011 [4]. TeXHHYECKH MTOTSHITNAT COTHEYHOM
SHEPTeTUKH orleHuBaeTcs oosee yem B 1000 mupa kBt 4 B rog.

BetpoBas sHepreTnka Tak:ke MMEET BBICOKHU MOTEHIIMAN, OCOOCHHO B 3aIla/IHbIX, CEBEPHBIX U
IO’)KHBIX PETHOHAX, TJE CPEIHEroJ0Basi CKOPOCTh BeTpa JOCTHraeT 95-9 m/c. ['maposHepreTHdecKuii
MOTEHIIMAT COCPEJOTOYECH IMPEUMYIIECTBEHHO B BOCTOYHBIX M IOTO-BOCTOYHBIX pETrHOHAX U
orieHuBaetcsa B 166 mupa kBt 4 B rog [5].

Tabmua 1
Bun nucrounuka Texunueckuit | Hambomee mepcniektuBHbie | CpeaHmii
HOTEeHIINAT PETHOHBI KH1YM, %
(Mpa
kBT1-4/ron)
ConHeyHas HepreTuka > 1000 TypkecraHckas, 18-22
JKamObuICcKass, AIMaTHHCKAs
BerpoBas suepreTuka 920 3amagnple,  ceBepHble  u | 25-35
F0’)KHBIE PETUOHBI
I'unposnepreTuka 166 Bocrouno-Ka3zaxcranckas, 35-45
AnmatuHCcKas
buosnepreruka Bricokuit CeBepHble u 1oxHble | 40-60
3€pHOCEIONINE PETHOHBI

Ucrounuk: coctaBiaeHo aBTopom Ha ocHOoBe naHHBIX IRENA [2] u Global Solar Atlas [4]

Hecmotps Ha chopMupoBaHHYIO HOpMaTHBHO-TIpaBoOBYyIo 0a3y, pazsurue BUD B Kazaxcrane
CHIEpP)KUBACTCA PSAIOM CTPYKTYpHbIX (hakTopoB. [Ipexkae Bcero, 3TO OrpaHHYeHHas MPOIMYCKHas
CHOCOOHOCTh AJIEKTPUYECKUX CETeH, CIPOEKTHPOBAHHBIX MOJ LEHTPAIU30BAaHHYIO TI'€HEpallio, 4To
3aTpyAHAET HMHTErPaIMI0 paclpeieiEHHbIX HCTOYHUKOB OSHEpruu. JlomomHUTENbHBIM (aKTOpOM
BBICTyIaeT Tapu(Has MOJUTHKA, IPU KOTOPOH OTHOCUTEIHHO HU3Kasi CTOMMOCTb AJIEKTPOIHEPTHH OT
TpaJIMLINOHHBIX UCTOYHHUKOB CHMUKAET NHBECTULIMOHHYIO IIPUBJIEKATEIBLHOCT IPOEKTOB BUD.

Cy111ecTBEHHBIM OTpaHMUYEHUEM SIBIISIETCS HEJJOCTATOYHOE Pa3BUTHE CUCTEM HAKOTIICHUS SHEPTUU
(BESS), 6e3 KOTOphIX HEBO3MOXHO O0OECIICUUTh YCTOHYMBYIO PabOTy 3HEPrOCUCTEMBI TIPU BBICOKOM
JI0JIe IEPEMEHHON reHepauu. B MexxayHapoIHON NpakTUKe MMEeHHO cuHeprusa BUD m nakonureneit
ABJIAETCS KJIIOYEBBIM AJIEMEHTOM SHEPIreTUYECKOTrO MEPEX0/1a.

Kpome toro, aHann3 MHBECTUIIMOHHOTO KJIMMAaTa MOKa3bIBaeT, 4To npoekTtsl BUD B Ka3zaxcrane
CTAJIKUBAIOTCSI C OTPAaHUYEHHBIM JOCTYNOM K JOJITOCPOYHOMY (DMHAHCUPOBAHHIO U BBICOKOM
CTOMMOCTBIO KaluTalla, YTO YBEIMUYMBAET CPOK OKYIAEMOCTH MPOEKTOB MO CPAaBHEHHUIO C Pa3BUTHIMHU
PBIHKaMH.
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[lepcnexkTBbl  pa3BUTHUS ~ aldbTEPHATHUBHOM sHepretukn B  KazaxcraHe cBsi3aHbl ¢
MOCTE0BATENbHON peaNn3aiell rocy1apCTBEHHOW IMOJIUTUKHM, HAMPABICHHONW HA CTUMYJIHUPOBAHHE
pacrpeeIEHHON reHEepallMy U IPUBJICYEHHE YaCTHBIX MHBECTULINI. Ba)KHBIM HaNIpaBJICHUEM SIBJIACTCS
NalbHENIee  COBEPILIEHCTBOBAHME MEXaHHW3Ma HETTO-MOTPEOJ]CHUs, paCIIUpPeHHE MPAKTUKU
KOPIOPATUBHBIX JIOTOBOPOB HA 3aKYNKY «3€JIEHON» SHEPTHH U BHEIPEHHE COBPEMEHHBIX TEXHOJIOTUMN
HakoIUIeHHus sHeprur. OcoOble MepCreKTUBbl OTKPHIBAIOTCA B I0KHBIX M IOTO-BOCTOYHBIX PErHOHAX
CTpaHbl, IJ1¢ BBICOKHI COJIHEUHBINM IMOTEHIIMAJT COYETAETCS C PACTYIIUM CIPOCOM HA 3JIEKTPOIHEPTUIO
CO CTOPOHBI HaceleHuss U Mayoro OusHeca. Pa3BuTme ManoMacmITaOHBIX COJIHEYHBIX YCTAaHOBOK
MO3BOJISIET HE TOJBKO CHU3UTh HArPy3Ky Ha €JUHYIO SJHEPTOCUCTEMY, HO U TTOBBICUTH S3HEPTETHUECKYIO
HE3aBHUCUMOCTH MOTPEOUTENEH.

Tabmuia 2
[Tokazarenn 2025 (dakr) 2030 (uenp) 2060 (uenp)
Hons BUD B BbIpaboTKE | ~7 >15 >50
ANEKTPOIHEPrHn, %
VcraHoBieHHAas MOIIHOCTE BUD, I'Bt 3,5 >10 —
CHmxenne  BoiopocoB COF B | — 15 % ot 1990 HeitrpansHocTh
SHEPTeTUKE

Wctounuk: CrpaTerus JOCTUKEHUS yIIIepoJHONW HelTpaabHOCTH [1].

PazButue anprepHatuBHOM sHepreTuku B Kaszaxcrane TpeOyeT mepexoia OT JACKIapaTUBHOU
HNOJIEP)KKH K CHUCTEMHOW TpaHC(hOpMalMM phIHKA 3JIEKTpo3HEpruu. B 3Toil cBs3uM 1enecooOpa3Ho
BBIIETIUTH CJIEAYIOLINE IPUOPUTETHBIE HAIIPABICHUS:

flctumynupoBanue pacupeieI€HHON FreHepaluy Yepe3 paclIMpeHue MEXaHU3MOB HETTO-yuéTa U
BHE/IpEHHE AMHAMUYECKUX Tapu(doB;

fpasBuTHe pblHKa KopmopaTuBHBIX PPA  (10OMrOCpoYHBIX JOrOBOPOB  KYIUIH-NPOJAXKU
AJIEKTPOIHEPIUHN);

fluHTerpanys cuCTEM HaKOIUJICHUS SHEPTUU B HOPMATUBHYIO M TapU(PHYIO MOJIEIb;

IMonepHuzanus cereBoil WHOPACTPYKTYphl C Y4€TOM TpeOOBaHMM JIELIEHTPATU30BaHHON
reHepanuuy;

{pa3BuTHE JTOKaNM3aLMK TPOU3BOACTBA 000pyoBaHus BUD.

Peanuzanus yka3zaHHBIX Mep IO3BOJUT HE TOJIBKO YBENIMUYUTH aomo BUD, HO M mOBBICUTH
YCTOMYMBOCTh HAIlMOHAIBHON 3HEPrOCUCTEMBI, CHU3UTH YIJIEPOAHBIN CIEN M CO3[aTh HOBBIE TOUKH
SKOHOMMYECKOTO POCTA.

CnHcok uCnoIb30BaHHBIX HCTOYHHKOB

1. Va3 [Ipesunenra PecniyOnuku Kazaxcran ot 2 geBpans 2023 rona Ne 121 «O6 yTBepkaeHUN
Crparerun JIOCTHXEHHUs YriepoaHo HelTpanbHocTH PecnyOnuku Kazaxcran go 2060 romay,
ucrounuk: adilet.zan.kz

2. Craructuka 1o Bo300HOBIsIeMbIM HcTouHuKaM sHeprun 2025. International Renewable Energy
Agency (IRENA), 2025, uctounuk: irena.org

3. 3akoH Pecny6nuku Kazaxcran ot 4 uronst 2009 roga Ne 165-1V «O nognepkke UCIIOIb30BaHUs
BO300HOBIISIEMbBIX HCTOYHUKOB SHEPTUU» (C M3MEHEHUSIMH U JIOTIOJHEHUSIMH ), ncTouHuk: adilet.zan.kz

4. Global Solar Atlas 2.0. World Bank Group, 2024: ucrounuk: globalsolaratlas.info

5. Renewables 2025. International Energy Agency (IEA), 2025, ucrounuk: iea.org
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HUPPOBBIE UHCTPYMEHTDI IIPOABNXEHUA ®PUTHEC-YCJIYT HA
IHOTPEBUTEJBbCKOM PBIHKE: OIIBIT FOOTLAB ALMATY

HayuyHbiA pykKoO
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MaruncTthphbraypp<cMapKeTNHT
AnvMa ™M@ HeagXMeHT YHUBE
Pecnyb6nmnka KasaxcT

AHHOTAIUA

B crarbe paccMmarpuBaroTcs UQPOBBIE HHCTPYMEHTHI IPOABMKEHUS (PUTHEC-YCIYT Ha MOTPEOUTEITHCKOM
peiEKe Ha mpuMepe Footlab Almaty kak rTHOpHUAHOTO CIIOPTUBHO-PA3BIEKATEIEHOTO U TPEHUPOBOYHOTO CEpBHUCA.
Lenp uccnenoBaHus 3aKJIIOYAETCA B BBIABICHUM MAapKETHHIOBBIX BO3MOXHOCTEH (UPMBI HA OCHOBE aHAIM3a
MyOMUYHBIX IU(POBBIX TOUEK KOHTAKTA, MPOAYKTOBOTO MPEIIOKEHHSI, MOOMILHOTO TPUIIOKEHUSI U BHEIIHEH
nudposoit cpeapl Kazaxcrana. Hayunast u nmpakTiuueckasi 3HaUMMOCTb PabOThI COCTOMT B aJaNTally MOAX0I0B
digital-mapkeTrnHra K cnienuduKke CepBHUCOB, B KOTOPHIX KJIMEHT MPHOOpPETaeT HE TONBKO TPEHHPOBKY, HO H
UTPOBOH OIIBIT, COPEBHOBATEIBHOCTh, COOOIIECTBO U IIU(POBOE COMPOBOXKACHHE. METO0I0r sl HCClIeI0BaHUs
BKITIouaeT case-study, KaOMHETHBIN aHalN3, CPABHUTEIBHBIN aHAIN3 HAYYHOH JIMTepaTypbl, aHaU3 MyOIHIHBIX
JaHHBIX HUQPOBBIX IIATPOPM U KapTOrpaduuecKux CEPBUCOB, a TAK)KE MHTEPIPETALIUIO TOKA3aTeNIeH 110 ATarnam
BOPOHKH MPUBJICUCHUS, KOHBEPCUU M yAEp)KaHHA. YCTaHOBIEHO, uTo Footlab Almaty oGnmamaer 3ameTHOI
TUPPOBON HKOCUCTEMOHN: OPHUIMANBHBINA CAalT M KapTOYKW B CIIPABOYHHUKAX MOAJCPKUBAIOT MOUCK U 3aIUCh,
couuanpHble ceTd (OPMUPYIOT OXBaT M JOBEpUE, a MOOMJIBHOE NMPHIOKEHUE YCHIMBACT yAEPXKaHUE 3a CUET
PEUTHHIOB, HCTOPHHM y4acTus ¥ OpoHupoBaHus. B pesynbrare npeanoxeHa Moaeab LU(GPOBOTo MIPOIBUKEHHS, B
KOTOPOH COYeTaroTCss KOPOTKHH BHICOKOHTEHT, JIOKaNbHBIN performance-mapketunr, CRM-koMMyHUKaIHH,
COOBITHMHBIA MapKeTHHI W reimudukanus. L[eHHOCTh cTaThu 3aKIIOYaeTCsl B CHCTEMAaTH3alUH ITyOJINYHO
JOCTYITHBIX MAapKETHHIOBBIX CHUTHAJIOB OpeHIa W MX IEepeBOAE B NPUKIAJHbIE PEKOMEHAALUH Ul PHIHKA
CTIOPTUBHBIX YCIIYT.

KuarwueBble cioBa: digital-mapkeTunr, (uUTHEC-yCIyrd, HOTPEOUTENLCKHH PBIHOK, CHOPTHBHBIC
cepsucel, Footlab Almaty, MoOuIBHOE IpUITOKEHHUE, COIUATHHBIE CETH.

1. Beegenue

Pa3BuTHe moTpeOUTENHCKOTO PhIHKA CIIOPTUBHBIX U (puTHec-yciyr B Kazaxcrane Bce B Oosbliei

CTETIEHH OIpeIeNsIeTcsl KaueCTBOM LM(POBBIX KOMMYHHUKaMi. KimeHT 3HakoMuTCs ¢ OpeH1oM uepes
COLIMAJIbHBIE CETH, CPAaBHUBAET NPEUIOKEHNS HAa KapTax U B CIPAaBOUYHUKAX, U3y4YaeT OT3bIBBI, ITUILIET B
MECCEH/KEphl, OpOHUPYET YCIyry, a 3aTeM JuOO BO3BpallaeTCs B CEPBHUC 4epe3 NPUIIOKEHHE U
NepCOHAIbHbIE KacaHUs, JTUOO yXOAMT K KOHKypeHTy. i xommnaHuii, paboTaromux B CHOPTUBHOM
cepBuce, MUGPOBOM MAPKETHHT YK€ HE SIBIISIETCS TOIBKO BCioMorareabHou pyHkiue. OH GakTudecku
YIIpaBISIET BOPOHKOM cripoca.

[To manueiM DataReportal, B konte 2025 roga B Kazaxcrane HacuutbiBanock 19,5 MIH UHTEpHET-
Iojp3oBarencei, 16,9 MIIH HACHTHYHOCTEH IMOJIb30BaTeIe COMAbHEIX ceTei, 13,1 MITH mop30Bareei
Instagram u 16,9 Mt nons3oBareneit TikTok 18+, uro co3naeTr OnaronpusTHYO HU(GPOBYIO Cpey s
MIPOJIBMKEHHUST BU3YyaJIbHO HACBIIIEHHBIX COpTUBHBIX yciyr (DataReportal, 2026). [ns Almaty, kak
Haubosee HUPPOBOr0O M KOHKYPEHTHOTO TOPOJCKOTO pbIHKA CTPAaHbI, 3TO O3HAYa€T BBICOKYIO
3HAYMMOCTh KOPOTKOTO BHJIEOKOHTEHTa, KapTorpauuyecKux CEpBHCOB, JIOKAIBHOIO TapreTuHra u
OMHUKaHaJIbHOW KOMMYHHUKAIHH.

O6mnexToM uccnenoBanus BoictynaeT Footlab Almaty — criopTuBHO-pa3BiekaTeNbHbIN CEPBHUC B
Anmartsl, coueTaronmii GyTOOIBHYIO aKaJeMHI0, TPEHUPOBKH, apeH 1y OIS, COOBITUIHBIE (hOpMaThl U
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MOOMIbHOE comnpoBokaeHUe. [lo MaHHBIM OQUIMANBHBIX W IMYOIUYHBIX HCTOYHHKOB, JIOKAIUS
pacrionoxxeHa 1o anpecy: ya. baizakosa, 280, stax 3; KOMMyHMKanusi OpeHOa CTPOUTCS BOKPYT
aKaJeMHUH, UHIUBUYaJbHBIX U I'PYNIOBBIX 3aHATHHI, apeHAbl I10JI, IEPCOHAIBHOIO TPEHUHIa, AHEH
poxnaenust u coowrtuii (Footlab World, 2026a; Yandex Maps, 2026).

Ilenp crarbu — oONpeAENTh, Kakue LU(PPOBbIE HHCTPYMEHTHI HPOJIBMKEHUS OOIaaroT
HauOonpmUM moTeHuuasoM A Footlab Almaty B soruke TeMbl MarucTepckod auccepTanuu
«HccnenoBanre MapKETUHIOBBIX BO3MOMKHOCTEH (MpPMBI Ha MOTPEOMTENbCKOM phIHKe». [mmnoresa
UCCIIEIOBAHUS COCTOUT B TOM, 4TO HauOoJbIINM 3GeKT i GUupMbl 00ecreunBacT He OTHEIbHBIN
pEeKJIaMHBIA KaHaJl, a COIVIaCOBaHHAs IM(POBas HSKOCHUCTEMAa, COCAMHSIONIAS OXBAT, COLMAIBHOE
JI0Ka3aTeJIbCTBO, KOHBEPCHUIO B 3aIIUCh U YIEP)KaHUE Yepe3 IIPUIIOKEHHE.

2. O0630p auTEpaTypsbl

B unccrnenoBanusx mu@poBOro MapKeTHHIa CHOPTUBHBIX M (PUTHEC-YCIYT MOJYEPKUBAETCS, YTO
pemieHre morpedutens (GOPMHUPYETCS HE TOIBKO PAIMOHAIBHOM OICHKOW LIEHBI, HO U JIOBEPHEM K
KOHTEHTY, BOCIIPUHMMAEMOH IOJIE3HOCTbIO, YAOOCTBOM LHM(GPOBOrO MapuipyTa U YyBCTBOM
BOBJIeUeHHOCTH B Openn. Yin, Huang m Zhou mokasanm, 4To XapakTEepUCTHKU (UTHEC-KOHTEHTa B
COLMAJIBbHBIX CETAX, BKJIIOYAs KaueCTBO KOHTEHTA, JIOBEpUE U SJIEKTPOHHOE capadaHHOE pajuo,
MIOJIOKHUTEIIBHO CBSI3aHBI C HAMEPEHNEM 3aHUMAaThCs pu3ndeckor akTuBHOCTHIO (Yin et al., 2024). s
IIPOJIBUKEHUS CIIOPTUBHOIO CEPBHMCA 3TO O3HAYAET, YTO BU3YaJbHBIH KOHTEHT JOJDKEH HE IPOCTO
nHPOPMHUPOBATh, a CHWXKaTh Oapbep NEPBOTO IMOCEIIEHUS ¥ JelNaTh TPEHUPOBOYHBIA OIBIT
IICUXOJIOTMYECKH JKEJIAHHBIM.

Liu Lee, uccnenys ¢puTHeC-uHAYCTPUIO B OMHUKaHANBbHOM Mojienn O20, MpHUIIUTK K BBIBOJLY, YTO
searching experience u purchasing experience SBISIOTCS KIIOUEBBIMU (haKTOpaMH MPUHSATHUS
norpedutenem kanana B3ammoneiictBus (Li & Lee, 2022). MHbpIMU crioBaMH, MapKeTHHT paboTaeT
s deKxTuBHEe TOra, KOraa myTh OT MHTEpeca 10 3alMCH WM OIIaThl MUHUMAJIbHO ()parMEeHTUPOBAH.
s Footlab Almaty 310 0COOEHHO Ba)XHO, IMOCKOJBKY YacTh CIPOCAa HOCHT MMITYJIbCHBIM XapakTep:
poAMTeNb YBHJEN KOHTEHT, IOJb30BATENb MPOYMTAT OT3bIBbI, KOMMAHUSA MIIET IUIOINAAKY JUIS
TUMOWJIJIUHTA, a pelIeHNe TPUHUMAETCS OBICTPO.

HccnenoBanue Liu, MOCBsIIEHHOE KOHTEHTY CIOPTHBHBIX OpEHIOB B COLMAJIBHBIX CETHX,
MOKa3bIBACT, YTO HWH(POPMATUBHOCTh, WHTEPAKTHBHOCTH, PpA3BJICKATEILHOCTh M ayTEHTHYHOCTh
KOHTEHTA MPsIMO M KOCBEHHO BIIMSIOT HA MOKYIATEIbCKOE HaMEpEeHHE uepe3 OTHOIIEHHE K OpeHIy U
nosneHOCTH (Liu, 2025). {ns cepBucos tuna Footlab 3To0 0cobeHHO akTyanbHO, IOTOMY YTO MPOIYKT
CTPOMTCS Ha NEepeKUBAHUHU, COPEBHOBATEILHOCTH U KOMaHIHOU nuHamuke. CienoBareabHO, KOHTEHT
JOJDKEH TPaHCIMPOBATh HE TOJBKO YCIYTY, HO U aTMOC(epy, TEXHOJIOTUIHOCTbD, SMOIIUIO Tporpecca
MPUHAIIIEKHOCTD K COOOIIECTBY.

JIOTIOJTHUTENBHYIO TIEPCIEKTUBY JaeT HccienoBaHne Zhang W COAaBTOPOB, IMOKa3aBIee, YTO
y100CTBO, YJOBOJBCTBHE OT MCIIOIb30BAHUSA M HAMEpPEHHME IMPOAOJDKATh MCIOIb30BaHHE LHU(POBBIX
¢uTHEC-TIIaTHOPM CTATUCTHUUECKH CBSI3aHBI C IJIATEKHBIM MOBEIEHHUEM MoJb3oBareneil (Zhang et al.,
2025). O1o no3BoJsSET paccMaTpuBaTh MOOMIIBHOE NMPHIIOKEHNE HEe KaK BTOPUYHBIN akceccyap OpeHaa,
a KaK caMOCTOSITEIbHBIN HHCTPYMEHT YIIEpKaHHUS U TIOBTOPHOW MOHETH3AIIH.

Hecmotps Ha Hanmuuue paboT Mo IU(PPOBOMY MapKeTHHTY cHopTa W (UTHeca, B JHUTEparype
HEJ0CTAaTOYHO M3y4YeHbl TUOPHUIHBIE CEPBUCHI, OObEAUHSIIONINE PyTOO, pa3BiIeueHue, MEPOIPUITHUS,
uppoBOE  COPEBHOBAaHHME M  TOPOJICKYIO  JIOCYroByl0  HMH(pacTpykrypy. HWMeHHO  3TOT
MCCIIEI0BATEILCKHM MPOOET U 3aIllOJIHSIET IaHHAas CTaThs Ha mpumepe Footlab Almaty.

3. MeTtonoJi0rust HCCJICAOBAHUSA

MeTonomoruueckoi OCHOBOM HCCIIEZIOBaHUSI BBICTyIaeT case-study, MO3BOJSIOMUN TTyOOKO
paccMOTpeTh KOHKPETHYIO (pupMy B peanbHOM phIHOUHOW cpere. B kauecTBe smmupuyeckoil 0a3bl
HCIIOJIb30BaHbl OTKPHITHIE JaHHbIE, aKTyalbHbIe Ha MapT 2026 roxa: opuumansHelil caiit Footlab World,
kaprouku Footlab Almaty B 2GIS u Yandex Maps, nyOnuunsiii npoduns Instagram, omucanue
npunoxenus: Footlab World B Google Play u App Store, a Taxxe ganasie DataReportal mo nudposoit
cpene Kazaxcrana (2GIS, 2026; App Store, 2026; DataReportal, 2026; Footlab World, 2026a; Google
Play, 2025; Instagram, 2026; Yandex Maps, 2026).
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B pabote ncnonp30BaHbl CAeIYIOMUE METObI: aHAIN3 JINTEPaTyphl, KOHTEHT-aHAINU3 IIU(PPOBHIX
TOYEK KOHTAKTa, CPABHUTEJbHBIN aHaIN3 MyOIUYHBIX IIATPOPMEHHBIX METPUK, KAOMHETHBIN aHaIu3
IICHOBBIX U CEPBUCHBIX SIKOPEH, a TaK)Ke MHTEPHpETaIHsi COOpaHHBIX JaHHBIX Yepe3 KIACCHUECKYIO
MapKeTUHIOBYI0 BOPOHKY: IpHUBIIEUCHHE, KOHBEpPCHS, YyIep)KaHue M aJBoKanus. BaXHbiM
OrpaHUYEHUEM HCCIEOBAHUS SBISIETCSA TO, YTO aHAJIN3 CTPOHUTCA TOJHKO Ha BHEIIHE HAOIIFOIaeMBIX
nokazatenax. CrenoBarenbHO, OHM PACCMAaTPUBAIOTCS HE Kak 3aMeHa BHYTPEHHEH aHaTUTUKU
KOMITaHUH, a KaK MapKETUHIOBBIE CUTHAJIbl, 3HAUUMBIE JUISl MOTEHIMAIBHOTO KJIMEHTAa U BHEILIHETO
UCCIIEIOBATES.

[IpenmyniecTBO BRIOpaHHON METOIMKHU COCTOHT B €€ MPUKIIAJAHOM Xapakrepe. [l Maructepckoi
TEMbI, CBS3aHHOM C MCCIEIOBAaHUEM MAPKETHHIOBBIX BO3MOXKHOCTEH (UPMBI, BaXXHO HE TOJIBKO
TeopeTHyecKoe 00bsICHEHNE KaHAJIOB IPOJBMKEHUS, HO M IEMOHCTPALIUS TOTO, KAK KOHKPETHBIN CEPBUC
y>Ke MpeicTaBeH B LU poBOIi cpesie, kKakue Oapbepbl U TOUYKU POCTa BUIHBI CHAPYKU, U KAKHE PELICHHS
MOXHO TPEATIOKHUTH 0€3 JOCTyIa K 3aKPBITHIM TaHHBIM KOMITAHUH.

30 LUmndpoeas cpepa KasaxcTaHa, akTyanbHas ANna npoasukeHnsa Footlab Almaty

27.3

MobuneHble WHTepHeT- CouceTn Instagram TikTok 18+
NOAKOYEHNS nons3oBaTenu

Pucynok 1 — Hudposas cpena Kazaxcrana, peneBanTtHast 1yt nponsmxenus Footlab Almaty
ITpumeuanne — cocTaBiIeHO aBTOPOM Ha ocHOBe JaHHbIX DataReportal (2026).

7. Pe3yabTarbl M 00Cy:KICHHE

C ToukM 3peHus MapkeTUHroBou auarHoctuku Footlab Almaty unTepecen Tem, 4To coBMeIIaeT
HECKOJIBKO MOTPEOMTENbCKUX CLIEHApUEB: peryjspHas akaJeMus, pa3oBble BHU3UTHI, CEMEWHBbIE
(dbopmartsl, apeHaa HHOPACTPYKTYPHI U COOBITHITHBIE YCITyTH. Takast MOJIENb pacIupseT NOTEHIIHATBHBIN
PBIHOK, HO OTHOBPEMEHHO TpelyeT 6oJiee CI0KHOM CerMEeHTAIlu! U COOOLIEHNUS [T pa3HBIX ayAUTOPHIA:
poauTeNel, MOAPOCTKOB, B3POCIIBIX T0OUTeNel (hyTOoia, KOPIOPATUBHEIX KIIMEHTOB M OPTaHU3aTOPOB
MIPa3IHUKOB.

OTKpBITBIE KaTaJOXKHBIE U KapTorpauyecKkue CEepPBUCHI MOATBEpkKIaloT, uTo Footlab Almaty
BOCIIPMHUMAETCS] PHIHKOM HE TOJIBKO KaK CIIOPTHBHAS IIKOJIA, HO M KaK IJIOIIAIKa ISl MEPOIIPUITUI U
nocyra. B Yandex Maps kaprouka 00beKTa CONEPKHUT MPU3HAKH CIIOPTUBHOTO Kiy0a, OpraHu3anuu
MEPONPUATHIA U CHOPTUBHO-PA3BIEKATENLHOTO LIEHTPA, a TaKKe OTMEYaeT HaJluuue MepCOHAILHOrO
TpeHepa, KOPIOPATUBHBIX MEPONPUSITHH, NMPOBEACHUS COPEBHOBaHMI, MOJAPOYHBIX CEPTU(UKATOB,
MApKOBKM M YaCTUYHOM JOCTYNMHOCTH ais Jitoaed ¢ mHBaimuaHocThio (Yandex Maps, 2026). Oto
pacmupsieT Habop MapKETUHTOBBIX COOOIIEHUI U MO3BOJISIET KOMIIAHUHM PaboTaTh cpa3y B HECKOJIBKUX
MPOYKTOBBIX KaTETOPHSIX.

Takum o6Opaszom, Footlab Almaty mpomsuraer He OAHY yChyry, a HMOpTdenb pemreHuid. J{ns
MOTPEOUTENS 3TO O3HAUaeT OoJiee MUPOKHU BEIOOP BXO/a B OpeH/I: depe3 JETCKYI0 aKaJleMHIo, Yepes
pPa3oByl0 aKTHUBHOCTb, 4Uepe3 IOoJje, 4Yepe3 JeHb POXKICHUS, uYepe3 KOPIOPAaTUBHYIO KOMaHIHYIO

117



MesxyHapo iHbli HayuHbli xypHast AKAJITEMUK Ne 1 (304) 2026 T.

aKTMBHOCTh WJIM dYepe3 Lu(ppoBOEe CpaBHEHHE pe3ylnbTaroB. [Jis MapKeTHHra Takas apXUTEKTypa
ABJISIETCA IPEUMYLIECTBOM, €CJIM KaKJblil CETMEHT MOJIy4aeT CBOM OTIENbHBIN JICHIWHI, MOHSITHBINA
oddep 1 COOTBETCTBYIOIIHI KOHTEHT.

Oco0yto LEHHOCTh JUId aHalu3a MapKETUHIOBBIX BO3MOXKHOCTEH (UPMBI IPEICTABISAIOT
nyOnuuHble eHoBbIe siKops. B mapte 2026 roma kaprouka Footlab Almaty B 2GIS copepkana nare
IIEHOBBIX KaTeropuii: ¢pyToosbHbIe cTaHuu — OT 10 000 Tr, opranu3arus JeTCKOTO JTHS POXKICHHUS —
ot 20 000 1T, xopnioparusbl u TUMOMIIUHTE — OT 30 000 T, apenma nmonst — ot 60 000 Tr, akameMus
npodeccuonanbHoro pyrdona — ot 85 000 tr (2GIS, 2026). DTH 3HaAUCHUS HE PACKPHIBAIOT MOJHBIN
Mpaic, HO AT BXKHYIO OPHEHTUPOBKY 10 BXOJHOMY YEKY B pa3HbIE CIICHAPHH MOTPEOICHUSI.

Jl1si MapKeTUHIOBOM MPAKTUKK HAJIMYKE TaKOH JIECTHHUIBI LIEH BaXKHO IO JABYM IpUYMHaM. Bo-
NEepPBbIX, OPEH]] MOIy4aeT HECKOJIBKO BXOJHBIX TOYEK IO IIEHE, a 3HAYUT MOXKET MCIOJIb30BaTh Ooiee
rMOKyH0 KOMMYHHUKAIMIO: HU3KUHN TOPOT JUIs MPOOHOI0 WIIK MPa3HUYHOIO OIIbITA U O0siee BBICOKHIM ek
UL peryisipHOoro oOy4yeHus. Bo-BTOpBIX, MyOJHUYHBIE MpalC-sIKOPS MOMOTAlOT MPaBHIBHO CTPOUTH
pexiaMHble odepsl: TPOIBUTaTh aKaJIEeMHIO IO JIOTUKE JAOJITOCPOUYHON LIEHHOCTH, a JTHU POXKIEHUS,
CTaHLUU U apPEHIY TOJIsI — IO JIOTUKE SMOIIMHU, YI0OCTBA U OBICTPOTO pEeIICHUSI.

ConepxarenbHo 3T0 noaTeepkaaet, uto Footlab Almaty paGoraeT He kak y3kas CEKIMs, a Kak
MYJIBTHIIPOAYKTOBBIA cepBUC. sl TeMbl MCCIETOBaHUS MAPKETUHTOBBIX BO3MOXKHOCTEH (PHPMBI 3TO
O3HAYaeT, YTO MOTEHIIUAJI POCTa MOXKET JIeXKATh HE TOJILKO B HA0OpE HOBBIX YUEHUKOB aKaJeMHUHU, HO U B
pasButHH cross-sell u up-sell mexxny pasabivu popmaramu moTpedICHHUS.

Crnenyrommii 3HauMMBIH OJIOK PE3yJIbTaTOB CBSI3aH C aHAJIM30M BHEIIHEro Lu(poBOro ciuena
openna. Ha momenT nmonrotoBku crarsi B kKaprouke 2GIS Footlab Almaty umen pefitunr 4,8 Ha ocHOBE
903 onenok u 198 or3wiBOB, a Takxke 122 dororpadun. B Yandex Maps kapTouka AeMOHCTpUpOBaia
peiitunr 5,0 Ha ocHoBe 118 onenok u 43 or3piBoB (2GIS, 2026; Yandex Maps, 2026). Pa3zauma mexy
w1atopMaMu okKuaeMa U 00bSICHACTCS Pa3INUUsIMU ayJUTOPUI U IPUHIUIIOB cOOpa OT3bIBOB, OIHAKO
caM (aKkT IPUCYTCTBUS CHIIBHOTO COLIMATIBHOTO JIOKA3aTeNbCTBA HA IByX HE3aBUCUMBIX IUIOIIA/IKAX yKe
SBIISICTCS BKHBIM (DaKTOPOM JTOBEpHSI.

[Ty6muunsnii npoduns Instagram @footlab _almaty oroOGpaskan 21 Teic. moanmucyukoB U 529
myOMUKaIHiA, 9TO yKa3bIBaeT Ha C(POPMUPOBAHHYIO KOHTCHTHYIO MCTOPHUIO M 3aMETHYIO ayJJUTOPHUIO B
IVIaBHOM BU3yaJIbHOM CeTH KazaxcTaHcKoro pbiHka (Instagram, 2026). s ciOpTUBHOTO cepBUCa TaKOH
MOKa3aresb UMEET 3HaueHHEe HE TOJBKO KaK MMH/DKEBAsh METPHKA, HO W KaK MPAKTUYCCKUH aKTHB:
KOJIMUYECTBO MyOnuKanuili noayepxuBaer 3(h(eKkT MmoCTOSIHHOTo MPUCYTCTBUA, a ayIUTOPHs MPOQUIIsL
MOBBIIIAET BEPOSATHOCTH OPraHUYECKOTO PACIPOCTPAHEHHS KOHTEHTAa H  IOJIb30BATEIbCKUX
PEKOMEH Taluil.

B coBokymHOCTH KapTorpaduyecKkue CepBUCHI M COIMAbHBIE CETH BBHIMONMHSIOT as Footlab
Almaty pasHble, HO B3auMononoyHsoUMe ¢GyHKUMHU. Instagram co3maeT oxBaT M AMOLMOHAIBHOE
BoBiieueHue, torna kak 2GIS u Yandex Maps paboraioT Kak MHCTPYMEHTBHI NOCIEAHEW MWIIH, I
M0JIb30BAaTElNb MPOBEPSIET PEMyTAIUIO, aIPEC, CIIOCOOBI OIJIaThl, BpeMs paboThl U (popMar yciayru nepexn
nocemeaneM. CreoBaTeIbHO, MApPKETHHTOBAasl CHUCTeMa JOJDKHA TPOEKTUPOBATHCS TaK, YTOOBI
KOHTEHTHBIM HHTEpPEC B COLMATIBHBIX CETSIX ObICTPO MEPEBOJMIICS B BU3UT, 3BOHOK MJIM OPOHHUPOBAHHUE.

Onnum w3 HamOosee 3HAYMMBIX PE3YJIbTaTOB MCCIENOBAHUS CTAJIO MOATBEPIKIEHHE TOTO, YTO
Footlab Almaty BcTpoeH B Gosiee mmpokyro 1mudposyto miaardpopmy Footlab World. B Google Play
MPUJIOKEHUE ONKCHIBACTCS KaK HHCTPYMEHT, NPEAOCTABISIONINA WHGOPMALUIO O MPOCTPAHCTBE,
MO3UIIMK TIOJIb30BaTeNsi B PEUTHMHraXx M pEeUTHUHrax Jpy3ed, a Takxke 30HYy OpOHHpPOBAaHUS IS
TUTAHUPOBAHMS JTHEH POXKACHHUS U BCTped. B kapTouke Takke yKa3aHo, YTO MPHIOKEHHE OOHOBIISIIOCH
22 oxkTs10ps 2025 roga (Google Play, 2025).

App Store maet OoJsiee A€TAIBHYIO KapTUHY ITU(POBOI IBOIIONMN MPOAYKTa. B McTOpuu Bepcui
oTpaxkeHo, uto emie B 2019 romy mnpuiokKeHHWE BKIIOUANIO JAETAIM3HPOBAHHbIE PEHUTHHTH 110
aKTHBHOCTSIM, HCTOPHIO WHAWBHYaJIbHOTO M TPYIIIIOBOTO y4acTHs, rpaduKu mporpecca 1 HOBOCTHON
6nok. B Bepcum ot 19 saBapst 2024 rona ObUTO OTJIENBHO YKa3aHO MOSIBICHHE WH(POPMALIUU TI0 HOBOMY
Footlab Almaty, a oonoBneHus 2025 roga MOKa3bIBaIOT MOCTOSHHYIO MOAIEPKKY mpoaykra (App Store,

2026).
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C MapKeTHHTOBOM TOUKH 3pEHUs 3TO KpUTHYHO. [Ipuioxenue aenaer B3auMoAeHCTBIE ¢ OpeHI0M
HenpepbIBHBIM. KIIMEHT mosydaeT He TOJbKO TOYKY OpOHUpPOBAHMSA, HO W JIMYHBIM IUPPOBON crlen:
pe3yJIbTaThl, UCTOPUIO, CPABHEHHE C PYTUMHU U MOTHBHPYIOIIYIO OOpaTHyIO CBs3b. Takas MexXaHHKa
yCcUJIMBaeT retention, MOBBIIIAET YACTOTY IMOBTOPHBIX NOCELIEHUH M NEPEeBOAUT OpeHAa U3 pas3psaaa
odnaitH-momanky B pa3psa nudpoBo moaaep:kuBaeMoit s3kocuctemsl. J{iist cepBuca Footlab Almaty
3TO OAHO U3 KJIFOUEBBIX KOHKYPEHTHBIX IIPEUMYILIECTB, IOCKOJIBKY TPaJULIMOHHBIE CIOPTUBHBIE CEKLINU
4acTO OrPaHUYMBAIOTCS TOJIBKO PACIIMCAHUEM U MECCEHKEPOM.

WHTepecHo W TO, 4YTO MyOIWYHBIE OLEHKM MOOMJIBHOIO NPUIOKEHHUS II0KAa BBINIAIAT
HeogHopoaHO: B Google Play orobpaxkaercs mopor 100+ ckaumBanuii, a B App Store ykaszaHo, 4ToO
IIPUJIIOKEHUE TI0Ka HEe HaOpaslo JIOCTAaTOYHOIO KOJMYECTBA OT3bIBOB JUIS BbIBOZA OOIIEro peHTHHra
(Google Play, 2025; App Store, 2026). [lns mapkeTHHTra 3TO O3HAYAeT, YTO HU(POBOU MPOMYKT
CylIecTBYeT U (DyHKIIMOHAJIBHO Pa3BUT, HO MOXKET HYXJATbCs B JONOJHUTEIbHOM CTHUMYJIMPOBAHUU
YCTaHOBKH, OHOOPMHIA U TI0JIb30BaTEIbCKOM OLIEHKH.

[Tony4yeHHble AaHHBIE MO3BOJIAIOT Pa3IOKUTh HUppoByro cucteMy Footlab Almaty mo stanam
BOpOHKU. Ha aTare npusieyeHus KIOYEBYIO pOJib UTPArOT Instagram, BU3yallbHbIN KOHTEHT U BBICOKUI
obwmuit 06veM 1udpoBoro norpediaeHus Ha poiHke Kazaxcrana. Ha stame paccMOTpeHMs U IPOBEPKU
pemenust HanbOomnee 3HauuMBbl KapTouku 2GIS n Yandex Maps, MoCKoibKy HMEHHO TaM I10JIb30BaTEb
MOJIy4aeT aJipec, 4ackl paboThl, LIEHY, OT3bIBBI U HA0Op XapakTepucTuK. Ha sTarne KOHBEpCHUU BayKHBI
CallT, MECCEHJIKEepHas CBs3b, OPOHUPOBAHUE Yepe3 MPUIIOKEHUE U SICHAS apXUTEKTypa IPOIyKTOBOIO
npeiokeHnd. Ha srane ynepskaHus DIaBHYIO LEHHOCTb CO3JAIOT PEUTHHIH, UCTOPUS Y4acTHS H
MTOBTOPHBIE BU3UTBI, OJ/IEP)KUBAEMBbIE MPUITOKEHUEM.

[IpuHuunuanbHO BaXkHO, 4YTO B Keiice Footlab Almaty mponBmkeHue He JOIKHO CTPOUTHCS
UCKJTIOYUTEIIHFHO Ha Mposaxe akagemMu. [1yOnndaHbIe IeHBI U CepBUCHAS apXUTEKTYpa MOKA3bIBAIOT, YTO
KOMIIaHHsI MOXKET UCII0JIb30BaTh 0oJjiee MHUPOKYIO CTPATErHio BX0/a B OpEeH/]: HU3KOYEKOBbIE (hOpMaThl
U1l 3HAKOMCTBA, COOBITHIHBIE (JopMaThl JUId reHepaluu Tpaduka u 6osee JoporocTosIne IpoLyKThl
JUIsl goAarocpodyHoro yuaepxkaHuss U pocta LTV. C MapkeTHHroBoW TOYKH 3pEHHUS 3TO O3HAYaeT
BO3MOJKHOCTb CETMEHTHPOBATH BOPOHKY IIO MOTHBAaM: DPAa3BUTHUE HABbIKA, CEMEWHBIM JIOCYT,
KOpIIOpaTUBHAs! aKTUBHOCTb, IPA3IHUYHOE COOBITHE, UTPOBOM BBI3OB.

Takum o0pazoM, KJItOYeBOE HAOMIOAECHHE 3aKJIIOYAETCsl B TOM, YTO HHU(POBBIE MHCTPYMEHTHI
Footlab Almaty yxe ¢opmupyror 6a3uc MHTErpUpPOBAHHOW MapKETHMHIOBOM cucTeMbl. OfHaKo ee
3 PeKTUBHOCTH Oy/eT BhIIE MpU Oosiee KECTKOU yBSI3KE€ KOHTEHTA, OT3BIBOB, JIOKAJBHBIX KapTOUYEK,
npuioxkeHuss 1 CRM-koMMyHuKanuil B €AMHBIN CLIEHApUA: YBUIET KOHTEHT — MPOBEPUI OT3BIBBI —
BbIOpas popMaT — 3amucaics — MoIydus1 HUPPOBON pe3yabTaT — BEpHYJICS — MPUBEI Apyra.

Ha ocHoBe mnpoBeneHHOrO aHaau3a MOXKHO MpPEIJIOKHUTh MATh MPHUKIAJHBIX HallpaBIeHUN
ycusieHus: npozasikeHus. Ileppoe — ycunenne kopotkoro Buneo u UGC-konTteHTa B Instagram wu
TikTok ¢ ¢hoxycom He TOJIBKO Ha TPEHUPOBKAX, HO U Ha CIOXKETAX «IIE€PBBIA BU3UTY, «JIE€Hb POXKICHUSI»,
«KOPIOPAaTUBHBIA MaTd», «Iporpecc peOeHKa 3a Mecsl» M «PeUTHHTr Henenw». Bropoe —
HCIIOJIb30BaHUE T'€0JIOKaIbHOrO performance-MapKkeTHHTa, I7e 0ObSABICHHS BEIYT HE HAa aOCTPaKTHYIO
ITIaBHYIO CTPaHMILY, @ Ha KOHKPETHBIM IPOAYKT: aKaJJIEMHI0, apEHAY, CTAHLIUU, IPa3AHUK.

TpeTbe HanpaBieHHe — CUCTEMHOE yIpaBjeHHe OT3bIBaMU U KapToukamu B 2GIS u Yandex Maps.
JUIs CHOPTUBHOIO CEepBHCAa KAapTOUKa B KapTax YXKe SIBISETCS MHMHH-IEeHAUHroM. [losTomy BaxHO
PEryasipHO aKTyaJlu3upoBaTh (OTO, OTBEYATh Ha OT3bIBBI, OOHOBIATH OIKCAaHUE, CTUMYJIHUPOBATh
JIOBOJIBHBIX KJIMEHTOB OCTaBIATh OLIGHKM W JeJlaTh AaKLUEHT Ha CWIbHBIX arpulyTax cepBuca:
TEXHOJIOTMYHOCTh, pa3HO00pa3re aKTUBHOCTEH, Y100CTBO JJIsl pOUTENEH, COOBITUIHBIE (POPMATHI.

YeTBepToe HampaBIeHUE — POCT AKTUBAIIMM MOOMIIBHOTO MPUIIOKEHUS. [ 3TOro npuioxxeHue
JOJDKHO CTaTh 00s3aTelbHOM YacThIO OIbITa: YCTAaHOBKAa B JIEHb IMEPBOrO BU3HUTA, JAEMOHCTpPALUA
peiTuHra cpasy mociie aKTMBHOCTH, NepcOHaibHble push- MM messenger-HalmOMUHAHUS, CLEHAPHH
«BEPHUCH U YIIYUILHU Pe3ylbTaT», a TAK)Ke UTPOBbIE YEIICH/KU MEXAY Ipy3bsMH U rpynnamu. [1stoe
HanpaBJIeHUe — MPOAYKTOBas YINAaKOBKa M TepeKpecTHble Mpojaku. [lyOnudHble LEHOBBIE SKOPS
MO3BOJISAIOT pa3pabarbiBaTh bundle-oddeprl: 1eHb poXkaeHHS + TOBTOPHOE CEMENHOE MOCEIIeHNE, 1oJIe
+ KOpPIOPaTUBHBIN TypHHUP, CTAHIIMH + MPOOHBIN MaKeT akaJeMuH.
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B coBokymHOCTH 5TH MEpPHI TO3BOJISIOT IepeBecTH MapkeTHHT Footlab Almaty u3 Momesnu pa3oBbIx
KOMMYHHKAIIUA B MOJEIb YIpaBiIsieMOll MU(PPOBONW AKOCHCTEMBI, TAC KaKIbIii KOHTAKTHBIA ITyHKT
YCUJIUBAET CJIEAYIOLIUH.

8. 3akJuoueHme

Lenb nccenoBaHus COCTOSIA B ONIPESIIEHUN MApKETUHTOBBIX BO3MOKHOCTeH Footlab Almaty na
MOTPEOUTENHCKOM PhIHKE Yepe3 aHaINU3 €ro IU(PPOBBIX UHCTPYMEHTOB NPOABMKEHUS. [t JOoCTHKEHHS
nenu ObUIM KCIIONIb30BaHbI case-study, aHalu3 HAydHOUW JIMTEpaTyphl M HCCIEAOBAHUE OTKPBITBIX
M(pPOBBIX TaHHBIX KOMIAHUH U OKpYy>karolel udpooit cpeasl Kazaxcrana.

[TonydenHnble pe3ysbTaTbl TOATBEPKAAIOT 3asBJIICHHYIO TMIIOTE3Y. YCTOMYMBBIA MAPKETUHIOBBII
addext mis Footlab Almaty hopmupyeTcst He OTAeIbHBIM KaHAJIOM, a KOMOMHAIMEH TU(POBBIX TOUEK
koHTakTa. CollMaabHbIC CETH 00CCIICUNBAIOT OXBAT U AMOIIMOHAIILHOE BOBJICUECHUE, KapTorpaduueckue
CEPBUCHI U CITPABOYHUKH JAAIOT COLMATBHOE TOKA3aTeIbLCTBO M 00JIeryaroT BEIOOD, CalT 1 OpOHUpOBaHHE
MOBBIIIAIOT KOHBEPCHIO, a MPUIIOKEHUE CO3/IAE€T YCIOBUS ISl YICPKAHUS 3a CUET PEUTUHIOB, UCTOPUHU
y4acTus u reiMuduKaiuu.

[IpakTudeckas 1meHHOCTh pabOThI 3aKiroyaercs B ToM, 4to ais Footlab Almaty mpemnoxxena
MpUKJIaaHAs MOJEIb MPOABIKECHHUS, OCHOBAaHHAs Ha peaibHO HAONIOJAEMbIX PHIHOYHBIX CHUTHAJaX:
LICHOBBIX SIKOPSX, KapTOYKax B KapTax, COLMAJIbHOM KOHTEHTE, MPUJIOKEHUU W TOJIb30BaTEIbCKON
OLIEHKE. DT BBIBOABI MOTYT OBITh MCIOJIB30BaHbI KaK CaMOIl KOMIIaHHEH, TaKk U APYTUMHU OllepaTopaMu
CIIOPTHBHBIX CEPBUCOB, PAOOTAIOIIUMHU B JIOTUKE THOPUTHOTO MPOAYKTA «TPEHUPOBKA + pa3BiieueHHE +
coObITHE + U(POBOE COMPOBOKICHUEY.

[TepcniekTrBOM TAIBHEHIIETO UCCIAEAOBAHUS SIBISIETCS COMOCTABIEHNE BHEITHUX MAPKETUHIOBBIX
CUTHAJIOB ¢ BHyTpeHHuMMHU mokazatensmu kommnanuu: CPL, CAC, conversion to booking, retention,
repeat visit rate, LTV u okynaemocth KOHTeHTa. IMEHHO Takoe COIOCTABJICHHE TO3BOJIUT MEPEUTH OT
aHAJIUTUYECKON OLIEHKH BO3MOXKHOCTEH (DUPMBI K KOJTMUECTBEHHON MOJIEH YIPaBICHHUS MApKETUHTOM.
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INPUMEHEHME CLEAN ARCHITECTURE U TATTEPHA CQRS JJIsA
OBECIIEYEHUS MACIITABUPYEMOCTHU HH®OPMAIIMOHHOMN CUCTEMBI
IKOJBbHbBIX ITIPEJJMETHbBIX OJIMMIINA L

Zpbd3j dz ¢ BOdzy tsdz [ b

CtrygmmvarumcrTpaHT 2

AO «Kaszaxckuih yHuBepcunuTteTrT KegxaxaeoBa
AtaHa, Kasax

AHHoTanus: B naHHOl craThe paccmarpuBaeTcs podiemMa o0ecrieueHus: 0TKa30yCTONYMBOCTU
U MaclITabupyeMoCTH 00pa3oBaTeIbHbIX HH(OPMALIMOHHBIX CUCTEM B IIEPHOJ MPOBEICHHUS MAaCCOBBIX
IIKOJIBHBIX HpeAMETHBIX osuMmnualn B PecnyOnuke Kaszaxcran. B cBsi3um ¢ pe3kuM pocToM dumciia
yuacTHUKOB (710 150 000 oHOBpeMEHHBIX MOJIb30BaTeNel) TPaJUIMOHHbBIE MOHOJIUTHBIE PELICHUS U
CRUD-cucrembl CTaIKUBAIOTCS C KPUTUYECKON MPOOIIEMO «B3pBIBHOI HAarpy3Ku», KOTOpasi IpUBOAUT
K JeTpajanuy MPOU3BOJUTEIHLHOCTH U OTKa3aM CEpPBHUCOB. [IJIs MPEOI0ICHUST STUX TEXHOJIOTHUECKUX
OappepoB ObLTa TPEUIOKEHA AapXUTEKTYpHas MOJeNb, Oaszupyromascs Ha Mertomgosiorun Clean
Architecture n marrepae CQRS (Command Query Responsibility Segregation). [Ipumenenue Clean
Architecture o0ecniednBaeT CTPOTYIO H3OJSIUI0 OM3HEC-JIOTHMKU OT MH(MPACTPYKTYPHBIX ACTaleH, a
BHeapeHrne CQRS mno3Bossier snoruyecku M (U3UUECKU Pa3[CNIUTh PECYpPCOEMKHE IMOTOKH YTEHUs
(3ampochl ycnoBMi 3ajjau) U TPaH3aKLMOHHBIE OIEpallUy 3alUCU (COXpAaHEHUE OTBETOB YUACTHHUKOB),
IpefoTBpalas  B3auMHble  OJIOKMpOBKU. IlporpammHas  peanu3anusi  CIPOEKTHpPOBaHA  Ha
texHojoruueckoM cteke .NET 9 u CYB]] PostgreSQL ¢ ucnons3oBanunem Oubmuorexku MediatR s
ACUHXPOHHOM  MapIIpyTH3allik  3ampocoB.  Pe3ynpTaTbl  TEOPETHYECKOTO  MOJEIMPOBAHUS
MOJITBEPKIAIOT, YTO MHTETPAIUS JAHHBIX apXUTEKTYPHBIX ITOIX0/I0B TAPAHTUPYET CTAOMILHYIO PaboOTy
mwiardopmsl, 100% COXpaHHOCTH JaHHBIX U BBICOKYIO MPOMYCKHYIO CIIOCOOHOCTh IIPU 3KCTPEMAIIbHBIX
MUKOBBIX HAarpyskax, oOecreumBas MpO3pauyHOCTh M PaBHBIA JOCTYH K HWHTEIUIEKTYaJIbHBIM
COPEBHOBAHHSIM.

KmoueBbie cioBa: Clean Architecture, CQRS, wmacmrabupyemoctb, HH(GOPMAIHMOHHbBIC
o0pa3oBaTeNbHbIE CUCTEMBI, IIKOJIbHbIE OJIMMIINA/IbI, MTUKOBBIE HAPY3KH, 0TKa30ycToHYnBOCTh, .NET,
PostgreSQL.

Beenenue

CoBpeMeHHBII ATan pa3BUTHs cucTeMbl oOpa3oBanus B PeciyOnuke Kazaxcran xapakTepusyercs
aKTUBHOM 1u(poBOi TpaHCPopMaIueil 1 BHEIPEHUEM BbICOKOTEXHOJIOTMYHBIX MJIATHOPM B yUEOHBIH
nporiecc. OgHUM U3 Hambolee MAcHITa0HBIX M COLMAIbHO 3HAYMMBIX HAIPABICHUN SBIISIETCS
OJIUMITUAIHOE JBUKEHHE, KOTOPOE €KETr0HO MPUBJIEKAET OTPOMHOE KOJIM4ecTBO ydyacTHUKOB [1]. Tlo
JTaHHBIM WH(OPMAIMOHHOTO areHTcTBa 24.kz, Tonbko B 2025 roay Ais y4acTHsl B peciyOIMKaHCKON
OJINMITHAJIE 3apETUCTPUPOBATIOCH Oosiee 125 THICSY CeMbCKUX MIKOJHPHUKOB, UTO Ha 12 ThICSY OOBIIIE
nokasarened npounuioro roga [2]. Croib CTpPEMUTENBHBI POCT YMCIA IOJb30BAaTENEH CO34AcT
OecrpeleIeHTHYI0 Harpy3kKy Ha HHU(POBBIE PECypchl, TpeOys oOecreueHus PaBHOTO JOCTyma K
KayeCTBEHHOMY 00Pa30BaHUIO U MPO3PAYHOCTH OLICHUBAHUS [T KaXKJI0T0 peOeHKa U3 10000 peruoHa
ctpanbl. OHaKko, HecMOTps Ha Hanuuue cucteM Tuna Kundelik kz, nx ¢pyHKImoHaIbHOCT 3a4acTyio
OrpaHHY€Ha aJAMMHHMCTPUPOBAHUEM IIOBCEJIHEBHOIO IpoIlecca, a HE MPOBEACHHEM MAacCOBBIX
MHTEJUICKTYaIbHBIX COpEeBHOBaHMIA [1].
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Kputndeckum (aktopoM TMpu MPOBENACHUU HAIMOHAIBHBIX OHJIAWH-OJUMITHA]] SIBJISCTCS
npoOJyieMa Tak Ha3bIBAEMOW «B3pBIBHOW Harpy3km» (burst load), korma mecsTKu ThICSY yYaCTHHUKOB
OJHOBPEMEHHO BXOJAT B CUCTEMYy /s ToOJy4yeHHs 3aaaHuil. TpamumnuoHHble 00pa3oBaTelbHBIC
mwiatrGopmMbl U yHHUBEpcajbHble CUCTeMbl yrpaBieHus oOydeHueM (LMS) wacto ommparorcs Ha
CHHXPOHHYIO 00pabOTKy 3alpOCOB, YTO B MOMEHTHI NMMKOBOW aKTHMBHOCTH NMPHUBOJIUT K JETpajalluu
MIPOU3BOJUTENBHOCTH UJIU MIOJTHOMY OTKa3y CEPBUCOB. B yCIIOBUSIX HKECTKUX BPEMEHHBIX OTPaHUYEHUN
OJMMIIMAIHOTO Typa Jiro0as 3alep)KKa HIM cOOW CHCTEMBbl CTAHOBSITCS KPUTHUYECKUMH, YTO
MoAYepKUBAET HEI(PPEKTUBHOCTh CTAHAAPTHBIX APXUTEKTYPHBIX pemieHui. /st mpeomoneHus >TuX
TEXHOJIOTUYECKUX OapbepoB TpedyeTcs pa3padoTKa CreHaIn3upOBaHHON HHPOPMAITMOHHOW CUCTEMBI,
CHOCOOHOM MOJAepKUBATh MHOTOSTANIHYIO CTPYKTYPY COPEBHOBaHUI M 0OecreynBaTh CTA0MIBHOCTh
IPY 3KCTPEMAILHOM HAIUIbIBE MoJib30Bareneit [1].

Pemenue 3anaun obecrieyeHuss MacITabUupyeMOCTH BUAUTCS B MpuMeHeHuu metoaoioruu Clean
Architecture B coueranuu ¢ mnarrepuom Command Query Responsibility Segregation (CQRS).
Ucnons3oBanue Clean Architecture mo3BoJsiieT H30JMPOBATH JTOMEHHYIO JIOTUKY OJIMMIIMAHOTO
nporecca OT MHPPACTPYKTYPHBIX JeTayed, oOecreuyuBas MOAYJIBHOCTh M YIpoulas JajbHEnIIee
corpoBoxaeHue cucteMbl. Boibop Texnonoruyeckoro creka .NET 9 u PostgreSQL obocHoBan ux
CIIOCOOHOCTBIO 00pabaThIBaTh NECATKU THICSY OJHOBPEMEHHBIX COCIWHEHWH M TapaHTHPOBATh
L[EJIOCTHOCTh JaHHBIX NPU MaccoBoil 3ammcu pe3yiabTaToB. CepBepnas yacte Ha 0aze .NET Core
JIEMOHCTPHPYET BHICOKYIO IIPOU3BOIUTEIHLHOCTh B MHOTOTIOTOYHOM CpEJIE, UTO SBISIETCS (PyHAaMEHTOM
JUISl TIOCTPOCHHSI OTKA30yCTOWYMBBIX PACIPEICICHHBIX CHCTEM TOCYAapCcTBEHHOro Maciutaba [1].
[TomoOHBI TOIXOA TO3BOJISIET MHHUMHU3UPOBATh PUCKH, CBSA3aHHBIE C HUPPOBBIM HEPABEHCTBOM
PETrUOHOB, 3a cyeT 3(H(PEKTUBHOTO YIPABIECHUS peCypcaMu CUCTEMBI.

Llenbto 1aHHOTO HCCIENOBAHUS SIBISIETCS TEOPETHMUECKOE OOOCHOBaHME WU MpPaKTUYECKas
amanrtanus apxutektypHoro mnarrepua CQRS B pamkax meromonorun Clean Architecture ans
oOecriedueHrs BBICOKOM MacmTabupyeMocTH WHGOPMAIMOHHOW CHCTEMBbI MIKOJIBHBIX MPEAMETHBIX
OJIUMIINAJ B YCJIOBUSX MUKOBBIX HAarpy30kK A0 150 000 oqHOBpEMEHHBIX N0JIb30BaTENEH.

Jlis TOCTHIKEHUSl TOCTABJICHHOM IENM HEOOXOAMMO PEIIUTh KOMILIEKC HCCIEeN0BATeNbCKUX
3aja4:

1. TIpoananu3upoBaTh MpoOJEMy IMUKOBBIX HArpy3ok B 0Opa30BaTENIbHBIX HH(OPMAIIMOHHBIX
cCUCTEMax

2. O6ocHoBatb BbIOOp Clean Architecture kKak OCHOBBI apXHTEKTYPHOT'O PELICHUS

3. Omnucarp amanTanuio marrepaa CQRS nmpuMeHUTETHHO K 3a/1a4aM OJTMMITHATHOW CHCTEMBI

4. TlpeacraBuTh cTpyKTypy peanusanuu Ha cteke .NET + PostgreSQL

5. ONeHUTh TEOPETHYECKYI0 OTKa30yCTOMYMBOCTh pemeHuss npu Harpyske g0 100 000
M0JIb30BaTENEN

O030p JuTEpaTYpHI

OO630p nuTepaTyppl MO TEME HCCIEAOBAaHUS OXBaThIBAET KaK IPHUKIAJHbIE AaCHEKThI
uugpposuzanun obpazoBanus B PecnyOnuke Kazaxcran, Tak v ¢yHIaMEHTaJIbHbIE apXUTEKTypHBIE
IIPUHLIMIIBI IOCTPOEHUS BBICOKOHATPYKEHHBIX CUCTEM. TeKyllee COCTOSIHUE OJIMMITNAHOTO JBUKCHHUS
B CTpaHe, COrJIacHO AaHHBIM WH(OpMaIMOHHOTO areHTcTBa 24.kz [2], XapakTepusyercs MaciITaOHbIM
OXBaTOM, MPEBBIMIAOLINM 125 ThICAY YYaCTHUKOB TOJIBKO M3 CEIbCKUX IIKOI. OuInanbHble pecypchbl
MunuctepctBa npocsemienus PK [3] moarsep:knator nepexos K 31eKTPOHHBIM (opMaTaM MPOBEACHUS
COpPEBHOBaHMI Ha 0a3e ClenUalM3UPOBAaHHBIX IUIATPOPM, HCIIOJIB3YIOUIMX CUCTEMbI MPOKTOPHHTA U
npsMoi TpaHcisuuu. B cBoeit pabore [llomen Amamkon [1] yka3blBaeT Ha TO, YTO, HECMOTpPS Ha
UGPOBU3AIMIO, CYIIECTBYIOLIME PELICHUs 4YacTo He 00JalaloT JOCTaTOYHOW TMOKOCTBIO IS
MOAJEPKKM MHOTO3TAaHOW CTPYKTYPBl OJNMMIHAJL. DTO TMOTYEPKHUBAET AKTYaJbHOCTh pPa3pabOTKH
CINELUAIN3UPOBAHHBIX APXUTEKTYPHBIX MOJENei, CIOCOOHBIX O00eCneunTh paBHbBIM JOCTYyHn U
MIPO3PaYHOCTh OLIEHWBAHHUS B YCIOBUSAX HALIMOHAJIILHOTO MacITaba.

Jnst obecriedeHns: yCTOMYMBOCTH TaKUX CUCTEM KITIOYEBYIO POJIb UTPAET BHIOOP apXUTEKTYpPHOTO
MOJX0/1a, CPEAM KOTOPBIX JIUAUPYIOLINE MO3ULINH 3aHUMAET «HucTtas apxutektypa». Kamamnankos H.A.
[4] oTMeuaeT, 4TO pa3zielieHue CUCTeMbI Ha He3aBucuMbie ciion (Domain, Application, Infrastructure)
MO3BOJISIET U30JIMPOBATh OU3HEC-IIOTMKY OT BHEIIHUX CHUCTEM M 0a3 JaHHBIX, YTO KPUTHUECKU BaXKHO
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IUIg JIOJITOCPOYHOM mojaepkku. Pynomerkun B.A. [5] nomonHseT 3TOT Te3HC, yKas3blBas, YTO
joruyeckoe M (hu3nueckoe pasesieHre KOMIOHEHTOB M0 MPUHIUIAM MPeIMETHO-OPUEHTHPOBAHHOTO
npoektupoBanus (DDD) sBasiercs ¢yHIaMEHTOM JJsi MacIITaOMPOBAaHUS BBICOKOHArPYKEHHBIX
cucrem. [llomen Amanxkon [1] B cBOeM HCCIEIOBAaHUHM aJaNTUPYET ATHU MPUHIMUIIBI, Ipeiiaras
MHOTOYPOBHEBYIO MOJIENIb BeO-UH(POPMAIIMOHHOW CHCTEMBI, IJie YpoBeHb mpuiokeHus (Application)
KOOPJIMHHUPYET BBHIMOJIHEHUE 3a/ay, HEe 3aBUCA OT KOHKPETHOW pealn3allid IOJIb30BATEIbCKOTO
untepdeiica. Takum oOpa3om, TeopeTnyeckass Oa3a MNOATBEPXKIACT, YTO YHCTas aApPXUTEKTypa
MUHUMU3HUPYET BIMSHHE TEXHOJIOTMUYECKUX M3MEHEHUI Ha PO cUCTeMBbI, o0ecrieunBasi €€ BHICOKYIO
a/JlalITUBHOCTb.

[IpoGnema 06pabOTKKM MUKOBBIX HArpy30K, XapaKTEPHBIX JJII MACCOBBIX OJUMIIUAJHBIX TYPOB,
TpeOyeT BHEAPEHUS MATTEPHOB, ONTUMHU3HPYIOMUX padoTy ¢ naHHbIMH, Takux kak CQRS. [TuBoBapos
B.B. u coaBTopsI [6] mOAYEpKUBAIOT, YTO pa3jeiCHUE ONEpaldid YTEHUS W 3alliCH JaHHBIX B paMKax
mabnona CQRS mo3Bonsier co3gaBath THOKME W MacmITaOUpyemble CHCTEMBI, OTBEYAIOIINE
TpeOboBanusiM OusHeca. Ilkpsioua ['.JI. [7] B cBoeMm aHanmm3e BBICOKOHATPY>KCHHBIX PEIICHUM
nokasbiBaet, 4ro npumenenne CQRS cymiecTBeHHO MOBBIMIAET ACHHXPOHHYIO MACHITA0MPyeMOCTh U
0TKa30yCTOMYMBOCTH, MPENOTBpaIasi BO3HUKHOBEHHE «y3KHX MECT» IPU MACCOBBIX OOpaIICHHSIX.
[Mumvkua JI.1O. u HukyneueB E.B. [8] Takxke moarBepkaaroT 3p(GEKTUBHOCTh JAHHOTO MOAXO0MAA IS
pacmpeieieHHbIX CEpPBUCOB, Iie KPUTUUYECKH Ba)KHO FapaHTHPOBAHHOE KaueCTBO JOCTABKHU JIaHHBIX B
YCIOBHSIX ~ KOHKYpeHTHoro  goctyna. COBOKYHHOCTh O3THUX  HCCIEAOBAaHMH  OOOCHOBBIBAET
HEO0OXOUMOCTh BBIHOCA PECYpCOEMKHUX 3alPOCOB Ha YTEHHUE YCIOBHIl 3ajad B OTIEIbHBIA IMOTOK,
HE3aBHCHUMBII OT TPaH3aKLMOHHOM JIOTUKU COXPaHEHHs] OTBETOB YYaCTHUKOB.

Texnonornueckuit crek, BEIOPaAHHBIHN JIJIsl peaii3allii CUCTEMbI, HAXOAUT CBOE MOJITBEPKICHUE B
CPaBHUTEJIbHBIX HCCIIEIOBAaHUSAX IPOU3BOJUTEILHOCTH COBpEeMEHHBIX (pelimBopkoB. [llomen
Awmanxon [1] aprymentupyer BoiOop mmardopmbl .NET Core u CYBJ[ PostgreSQL ux BbIcOKO#
3¢ (HEeKTUBHOCTHIO B MHOTOIIOTOYHBIX CpelaX U MOJAEPKKOM COBPEMEHHBIX CTaHIaPTOB OE30MaCHOCTH.
B nayunoit nuteparype [1, 5, 7] PostgreSQL yacTo paccMarpuBaercst Kak ONTUMAIBHOE pelIeHUe JIs
BBICOKOHATrPY>KEHHBIX CHUCTEM Onarojaps pa3BUTHIM MEXaHU3MaM PEIUIMKAMM U TapaHTUPOBAHHOM
uenoctHoctd JaHHbIX. Mcnonb3oBanue ASP.NET Core mo3BojisieT peanu30oBbIBaTb PEAKTHUBHBIE
uHTepdeiicel, uto B couetanuu ¢ Clean Architecture u CQRS co3gaer mogHOLEHHYIO SKOCUCTEMY AJIS
YIOpPaBJIEHUSI OJUMIIMAJHBIMHU TpolieccaMd. Ha ocHOBE mpoaHATU3UPOBAHHBIX HMCTOUYHHUKOB MOXKHO
CIENaTh BBIBOJ, YTO MHTErpallis YKa3aHHBIX APXUTEKTYPHBIX MATTEPHOB M TEXHOJIOTMH SIBIISETCS
HanboJsiee 0OOCHOBAHHBIM IyTEM PEIICHUS MPOOJIEMBI MMKOBBIX HATPY30K B 00pa30BaTEIHLHOU cpejie
Kazaxcrana.

AHaJM3 cylIecTBYIOIIMX IOJAX0/10B

[Ipu ananu3e apXUTEKTYpHBIX pEIIEHHH I MaclITaOHbIX 00pa3oBaTelIbHBIX WHUIMATUB B
PecniyOnuke KazaxcraH Kir04eBBIM BOIPOCOM OCTA€TCS BHIOOP MEXAYy MOHOJUTHBIM IOAXOA0M U
MHUKPOCEPBUCHON apXUTEKTypoil. B ycnoBusx mudpoBusanuy, Korjga HalMOHaJIbHBbIE IUIATHOPMBI
JOJKHBI 00CITy)XHuBaTh Oojiee 125 ThICAY y4acTHUKOB OJHOBPEMEHHO, TPaJWULIMOHHBIE MOHOJIMTHBIE
CHCTeMBI, yOMsHyThIe B pabotax [llomen Amanxoun [1], 1eMOHCTPUPYIOT KPUTHUECKYIO YSI3BUMOCTb
M3-32 BBICOKOW CBSI3HOCTHM KoMIoHeHTOB. CornacHo wuccinenoBanusm Pynomerkuna B.A. [5],
MOHOJIUTHAsI apXUTEKTypa 3aTpylIHseT H30upaTeabHOe MaclTaOupoBaHHE Haumbosee Harpy>KeHHbBIX
y37I0B, TAKUX KaK MOJYJIM FeHepalliy TECTOBBIX 3a/laHUi WM MpUeMa OTBETOB, TPeOysl N30BITOYHOIO
BBIJIEJIEHUS PECYPCOB JUIsl BCEH cUCTEMBI LIeNUKOM. [lepexon kK MukpocepBHcaM MO3BOJISET U30JIMPOBATH
KpuTHueckre QyHKUUHU, ogHako, kak otmeuaeT lkpsoun I'.J1. [7], 3TO conpsiKeHO ¢ pe3KUM POCTOM
CIIO)KHOCTH HWH(PACTPYKTYPHOTO YIpaBJIEHUS M MECCEPBHCHOTO B3auMojeicTBusi. B koHTekcTe
Ka3aXCTAaHCKUX OJMMIIMAJHBIX CHCTeM Hambosee 0OOCHOBAHHBIM BUIUTCS NMPUMEHEHHE MPUHIIUIIOB
YUCTOM apXHUTEKTypbl, KoTopas, no mMHeHuto KamamuukoBa H.A. [4], obecnieunBaeT HEOOXOAUMYIO
MOJIYJIbHOCTh U TMOKOCTB, TIO3BOJISASE CUCTEME HBOJIIOIIMOHUPOBATH OT MOHOJIUTA K paclpeeleHHbIM
cepBucam 0e3 ri1y0oKkoi nepepaboTki OU3HEC-TIOTHKH.

[TapaniensHo ¢ BHIOOPOM IIOOANBHOM apXUTEKTYPhl CTOUT BONPOC ONTUMHU3ALMU 00pabOTKU
naHHBIX, rae cranaapTHeii moaxon CRUD (Create, Read, Update, Delete) BcTymaer B mpoTUBOpeUHe ¢
TpeOOBaHUSAMU SKCTpEMANIbHOHN Mpou3BoauTeNbHOCTH. [Ipu ucnonb3zoBanuu oosryHOoro CRUD onHa u
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Ta e MOJIeNIb JaHHBIX OOCIYXMBAeT M 3alHCh OTBETOB, U YTCHHE YCIOBHH 3a7ay, 4YTO B MOMEHTHI
MUKOBBIX Harpy3ok g0 150 000 mosp3oBaTesneii HEM30€KHO BEACT K OJOKMpOBKaM B 0a3e JTaHHBIX
PostgreSQL u nerpamauuu Bpemenu otkiauka. [luBoBapoB B.B. u coaBTopsl [6] MOIYEpKUBAIOT, YTO
paznenenue 3Tux noTokoB uepe3 narrepH CQRS mo3BosiseT oNTUMU3MPOBATH CTOPOHY UTEHUS IS
MTHOBEHHOH OTJaud KOHTEHTa M CTOPOHY 3alHCHU [UId HAACKHOW (DUKCAIMH Pe3yJIbTaToB.
Uccnenosanusa Ilumkuna J.FO. u HukyneueBa E.B. [8] moarBepkaar0T, 4TO Takas ACMHXpPOHHAs
NeKYIUIM3alus — olepauuii  sSBisgercs  (QYHIAMEHTOM  OTKAa30yCTOMUMBOCTH  pacHpeAesICHHBIX
MH(OPMALIMOHHBIX ~ CEPBHUCOB, pPA0OTAIOIIMX B  YCIOBUSAX KOHKYypeHTHOro jaoctyma. Jlus
obpazoBarensHOM cpenbl Kazaxcrana BHenpenue CQRS Ha creke .NET cTaHOBUTCS TEXHOJIOTHYECKUM
OTBETOM Ha MPOOJIEMY «B3pPBIBHBIX» HArpy30K, 0OecreunBas CTaOMIbHYIO0 pabOTy CUCTEMBI JaXkKe B T
MOMEHTBHI, KOT/Ia BCE YYaCTHUKH OJIMMITUAJbI OJTHOBPEMEHHO MHULIMHPYIOT HayaJlo Typa.

Oob6ocHoBanue BoiOopa Clean Architecture

Beibop wmeromomormu  Clean  Architecture B KkauecTBe CTPYKTypHOTO (yHAaMeHTa
MH(OPMALIMOHHON CUCTEMBI HIKOJIBHBIX OJIMMITAA]] TPOUKTOBAH HEOOXOAUMOCTHIO CTPOTOM N30ISILIUU
JIOTHKH MPEIMETHOI 00J1aCTH OT BOJATHIIBHON HHPPACTPYKTYPHI i BHEIIHUX (hpeiiMBOpKOB. CoryiacHO
uccnenoanusm Kanamnukosa H.A. [4], s1poM HaHHOTO MOAX0/Aa SBJISETCS OpraHU3aIUs CUCTEMBI B
BUJI€ KOHLEHTPUYECKUX CJIOEB, IJE€ 3aBUCHUMOCTH HaIlpaBJI€Hbl CTPOrO0 OT BHEIIHUX KPYroB K
BHYTPEHHUM. B KOHTEKCTE Ka3aXCTaHCKON 00pa3oBaTENbHON CpeAbl 3TO O3HAYaeT, YTO OCHOBHbBIE
[paBWjia MPOBEACHUS OJUMIHNAA — OT aIrOPUTMOB PETUCTPALUU 10 (POPMHPOBAHUS PEUTUHIOB —
OCTal0TCA HETPOHYTHIMU IMPH 3aMeHe 0a3bl TaHHBIX UM OOHOBIIEHUHU BeO-¢peiimBopka. Cnoit Domain
BBICTYIIAET «CEPJLIEM» CHCTEMBI, COJEpKaLIUM OH3HEC-CYIIHOCTH U JIOTHKY, B TO BpeMsl Kak CIIOH
Application KOOpIUHHpPYET MOTOKH IAHHBIX, HE 3HAs TEXHUUYECKUX NeTalled MX XpaHeHus. Takas
apXUTEKTypHasl JEKyIUIM3alus OOECIeYnBaeT BBICOKYIO PEMOHTOIPUIOJHOCTb M MPEJOTBpAIlacT
3¢ (deKT «crmareTTu-KoAa», YTo0 KPUTUUYECKH BaXKHO ISl JOJTOCPOYHBIX TOCYJapCTBEHHBIX MPOEKTOB.
[Tono6Hast cTpyKTypa MO3BOJISIET BECTH HE3aBUCUMYIO Pa3pabOTKy KOMIIOHEHTOB, MPU KOTOPOl ciou
Infrastructure (PostgreSQL, moutoBsie cepBuch) u Presentation (Vue.js) MOT'yT MOJEPHU3UPOBATHCS 1O
Mepe U3MEeHEHUs TeXHoJoruueckoro ganamadra Pecybnuku Kasaxcran.

Bricokass tectupyemocth, uMMaHeHTHO mpucymas Clean  Architecture, BbeIcTymaer
(GyHIaMEHTaIbHBIM TpeOOBaHHEM JJISl CUCTEM, pabOTaIOMIMX B YCIOBUSAX IKCTPEMANbHBIX MHKOBBIX
Harpy3ok 710 150 000 onHoBpemeHHbIX mojb3oBaTeneil. [lockonbky cimou Application 1 Domain He
UMEIOT NpSAMBIX 3aBHCHMOCTeH OT 0a3 maHHBIX WiM BHemwHUX API, pa3paboTunmku mnomydaror
BO3MO>KHOCTB IMOKPBITh IpakTuuecku 100% Ou3Hec-10ruku MOyJIbHBIMU TECTaMU 0€3 HE0OX0IUMOCTH
pa3BepThIBAHUS CIIOKHOW HHQPACTPYKTYpHOH cpeabl. OTa U30JALUS  TO3BOJISET MPOBOJUTH
THIATEJbHYIO MPOBEPKY MOBEACHHS CHUCTEMbI B PA3JIMUHBIX CLEHApUAX, TAKMX KAaK OJHOBPEMEHHOE
3aBepIleHHE 3aJJaHUN THICSTYaMU YYaIIUXCsl, FapaHTUPYs CTAOMIIBHOCTD PEIICHHUS elle 10 €ro BhIX0a B
skcrutyaTaiuto. bonee Toro, kak ormeuaer [llomen Amankon [ 1], 4eTkoe pas3aesieHue CjIoeB ooieryaet
MOUCK Y3KHX MECT B IPOM3BOJUTEIBLHOCTH, YTO OCOOEHHO aKTyalbHO Ul IJIATGOPM HAMOHATIBHOTO
Macmraba. He3aBucMMOCTh OT BHEIIHMX MHCTPYMEHTOB IO3BOJISIET MCIIOJIB30BaTh WMUTAIMOHHBIE
O0BEKTHl (MOKHM) U 3ariylIKH, YCKOpsisi LHMKJI HENpepbIBHOM WHTETpallul U CHMXKAs PHUCKU
BO3HUKHOBEHHUS KPUTHYECKHX OIIMOOK BO BPEMs MPOBEACHMS PEANbHOIO PECITyOJIMKAHCKOTO TYypa.
Taxum o6pazom, Clean Architecture He TOJIBKO CTPYKTYpUPYET KO/, HO U BBICTYIAeT CTPATErHUECKUM
WHCTPYMEHTOM OOECTICYCHHSI HAJSKHOCTH M MacmTadupyemMoctd udpoBoi oOpa3oBaTeabHOM
skocucteMbl Kazaxcrana.

Anantanusa CQRS nox ommMnuagHyro cucremy

Ananranst natrrepHa CQRS B pamkax MH(POPMALMOHHOM CHCTEMBI IIKOJBHBIX OJMMIINA]
PecniyOnmukn Kaszaxcran HauMHaeTcss ¢ 4YeTKOM WAGHTU(UKALMM ONepaluii 4YTEeHUs, KOTOphIe
(bopMHpYIOT OCHOBHOM MOTOK 3ampocoB (Queries) B MOMEHTBHI NMUKOBOW akTUBHOCTH. K naHHOM
KaTeropuu OTHOCSTCS MPOLIECCHI MOTYUYESHHS! YCIOBUI OJIMMITUAIHBIX 33]1a4, IPOCMOTP JINYHBIX JaHHBIX
YYaCTHUKOB M MOHUTOPHMHI OCTaBIIETOCS BPEMEHHU [0 3aBEpPLICHUS Typa, YTO TPeOyeT OT CHUCTEMBI
MaKCHMaJbHO OBICTPOrO OTKJIMKa 0O€3 BBINOJHEHHS CIIOKHOM OusHec-moruku. Kak otrmeuaer Hlomen
Awmamnxon [1], nmpu ogHOBpeMeHHOM oOpatieHuu 6osee 125 ThICSY CeNbCKUX IIKOIBHUKOB, O KOTOPBIX
coobOmaer areHTCTBO 24.kz [2], KpUTHYECKH BaXKHO OOCCIICYUTH HE3aBUCHMOE MACIITa0UPOBAaHHE
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CTOPOHBI YTCHHS JUIsi TMpeNoTBpamieHus nerpafganuu uHTepdeiica. CorimacHo MNpeaCcTaBICHHOMY
PUCYHKY 1, mpemsio)KeHHas apXWUTEKTypHas MOJENb YETKO pasrpaHMYMBAET MYTHU MPOXOKICHUS
JTAHHBIX, TJE 3alPOCHI TIOJIB30BaTeNCH 00padaTHIBAIOTCS Yepe3 CIEUATH3UPOBAHHYIO IIIMHY 3aIPOCOB
(Query Bus), obecnieunBaronlyo OpsMol JOCTYIl K ONTHUMH3UPOBAHHBIM IPE/ICTABICHUSM JIaHHBIX.
DTOT MEXaHW3M MO3BOJSIET CYIIECTBEHHO CHU3HUTH 3aJCPKKH NPH IMOJTYYEHWH KOHTEHTAa, TaK Kak
mozenb uteHus (Read Model) moiaHoCThIO H30/1MpPOBaHA OT TSAXKEIBIX TPAH3AKIIMOHHBIX MPOILIECCOB, YTO
KPUTHYECKH BAXXHO JUISI YYaCTHHKOB U3 PETHMOHOB C HECTaOWIBHBIM HMHTEPHET-KaHAJIOM.
Hcnonp30Banue IeHOPMAIU30BaHHbBIX IPEACTaBIcHN B Oa3e manubix PostgreSQL mo3Bossier Queries
BO3Bpalath MWHPOPMAIMIO HANPSIMYIO, MHHYS TsDKENble JOMEHHble cymHocTH. CoriacHo
uccienoanusiMm IluBoBapoBa B.B. [6], Takas aekymum3anusi rapaHTUPYET, YTO MacCOBOE UYTEHUE
KOHTEHTa He Oy/1eT OJIOKUPOBATHCS TPAH3AKIIMOHHBIMHU OTIEPAIUSMU, COXPaHSIS BBICOKYIO IOCTYITHOCTh
CUCTEMBI B YCIOBHSIX AKCTPEMAaIbHON KOHKYPEHTHOCTH.

OlympiadSystem.Infrastructure
Email

Commands
W] tions

SubmitAnswerCommand C rticipantResult:

tCommand

Pucynok 1. Ctpyktypa npoekta LMS cuctems! Ha ocHoBe Clean Architecture

Bropass cocraBnsiromiasi  apxutektypel — Komanael (Commands) — Oeper Ha ce0s
UCKJIIOUUTENIbHYI0O OTBETCTBEHHOCTb 3a JIIOOBbIE JEHCTBMS, MPUBOASIIME K M3MEHEHHUIO COCTOSIHUSA
CHCTEMBI, TAKHE KaK PETUCTPAIHsl YIaCTHUKOB, (DUKCAIHs BpEMEHH Hadaia COPEBHOBAHHUM U OTIIpaBKa
OTBETOB Ha MPOBEPKY. B oTinume ot 3anpocoB, kax/1as KOMaHAa MPOXOIUT Yepe3 CTPOTYIO BATHIALIUIO
B nomeHHOM cioe Clean Architecture, 4To TapaHTHpyeT COOJIOJICHHE pErjlaMeHTa OJIMMITHAABI U
NpeJOTBpalllaeT HECAHKIMOHUPOBaHHbIE W3MeHeHMs JaHHbIX. Ha Pucynke 1 HarmsaHo
MPOJIEMOHCTPUPOBAH Tporiecc 00pabOTKM KOMaHJ, KOTOpPbIE IOCTYMAal0T B KOMAaHAHYIO INHHY
(Command Bus) u mpoxonsaT uepe3 JAOMEHHYIO MOJENb I aKTyaJu3allMd COCTOSIHUS CHCTEMBI C
MOCTIe Ty OIIEeH aCHHXPOHHON CHHXPOHU3AINEH ¢ MOAEIBIO YTeHHUs. Takasi CTpyKTypa rapaHTHPYeT, 4TO
Ja’ke TPU SKCTPEMaJIbHOM HaIlJIbIBE OTBETOB B IMOCJIEAHUE MUHYTHI OJTMMITMAHOTO Typa, LEIOCTHOCTh
TAHHBIX COXpAHSETCS 3a CYET CTPOTOW MOCIEeNOBATEIHHOCTH OOpPaOOTKH M WCKIFOUYEHHUS B3aUMHBIX
6710kMpOBOK ¢ 3anpocamu Ha yTeHue. Ulkpsdun I'.Jl. [7] moguepkuBaer, 4To pasjeneHue ornepanui
3anucy no3BoJisieT 3G (PEKTUBHO yNPaBIATh TPAH3aKIIMOHHON Harpy3koi Ha PostgreSQL, uro ocoGeHHO
KPUTHYHO B MOCIIEHUE MUHYTHI Typa, KOT/1a THICSYM YYaCTHUKOB OJHOBPEMEHHO 3aBEPILAIOT PadoTy.
Peanuzarus komanabx 06padoTunkoB Ha matdopme .NET obecniednBaeT aCHHXPOHHYIO (PUKCAITUIO
pe3yJabTaToOB, MHHUMHU3UPYS BpeMsl yJepXKaHWS COEAMHEHUH M MOBbIMAs OOLIYI0 IPOITYyCKHYIO
cnocoOHocTh O3keHpa. Ilmmkun [[.}FO. m Hukynpuer E.B. [8] ormedaror, 4To Takas H30JIAIHS
KOMaHJHOW JIOTMKHM TII03BOJII€T CHCTEME COXpaHATh YCTOMYMBOCTb Jak€ NpPHU BO3HUKHOBEHUU
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«B3pPBIBHBIX» OYepelel Ha 3amuch, oOecredynBas HAJEKHOCTh HAIMOHAIBHOTO 00pa3oBaTEILHOTIO
cepBuca.

Pac4yér 1 o0ocHOBaHME 0TKA30yCTOHYNBOCTH

Teopernueckas oleHKa 0TKa30yCTOWYMBOCTH HH(OPMALIMOHHON CUCTEMBI IIKOJIbHBIX OJMMITHA/
B Pecnybnuke Kaszaxcran Oasupyercss Ha HEOOXOOMMOCTH OOCITY)KMBAaHUSI TNHKOBBIX Harpysok,
nocturaommx 150 000 omHOBpeMeHHBIX ToJsib3oBaTenei. CormacHo gaHHbIM areHTcTBa 24.kz [2] u
MunucreperBa npocsenienns PK [3], macmta® HalmoHaNIbHBIX WHTEIUIEKTYaJbHBIX COPEBHOBAHUN
TpeOyeT apXUTEKTYPHbIX TapaHTHH CTaOMJIBHOCTH B MOMEHTBI «B3PBIBHOI'O» BXOAA YYAaCTHHUKOB.
[Ipumenenne narrepHa CQRS mo3BosisieT M30IMpOBaTh MOTOKM JaHHBIX, 1€ 3alpoChl Ha YTEHUE
yCIIOBMH 3aJjau 00pabaThIBatOTCs HE3aBUCHMMO OT KOMAaHJ] Ha COXpaHEHHE OTBETOB, YTO MUHUMHU3UPYET
PUCK BO3HUKHOBEHHUSI KpUTHUYECKHX 3ajepkek. Pynmomerkun B.A. [5] B cBoMX WHCCIEIOBaHUSIIX
BBICOKOHAIPY>KEHHBIX CHCTEM IIOJYEPKHUBAET, 4YTO HMEHHO (PU3MYEeCKoe pasjereHne oobaacTei
OTBETCTBEHHOCTH TIO3BOJISIET ~ OCYIIECTBIIATH TOPU3OHTAJbHOE MacmTaOupoBaHue Hamboiee
3arpy’K€HHbIX KOMIIOHEHTOB CHCTeMBI. B ycinoBusx pacnpeneneHHOM reorpaguu y4acTHUKOB M3 BCEX
obnacreii Kazaxcrana Takoi monaxon oOecnedyrBaeT PaBHOMEPHYIO JOCTYIHOCTh CEpPBHCA,
IpeJoTBpalas KackaJHble cOOM MpHU JOCTHKEHUH TEOPETHYECKOro mpezaena Harpy3ku B 150 Teicsau
ceccuil. OnTUMM3aLUs MOJAEIU YTEHHs 4epe3 JACHOpMallM30BaHHbIE IpencTaBieHus B PostgreSQL
MIO3BOJISIET CHCTEME BbI1aBaTh KOHTEHT C MHUHUMAJbHOW Harpy3koil Ha LIEHTpalbHbIN Ipoleccop,
COXpaHssl pe3epB MOLIHOCTHU JJI1 KPUTUUECKH Ba)KHBIX TPAH3aKLUHN 3aIIUCH.

Texnonornueckuit ¢ynmnament, mnpenctaBiennblii miatgpopmoit .NET Core 9 u CYBJ
PostgreSQL, BbICTymaeT TapaHTOM OTKa30yCTOMYMBOCTH 3a cueT 3((EKTHBHOTO YHpaBICHUS
pecypcaMy Ha ypoOBHE ONEpallMOHHOM cucTeMbl. Mcronb30BaHHe aCHHXPOHHBIX MOjeneil 00paboTku
3arpocoB B .NET mo3BoisieT cepBepHOI 4acTW MOJIEPKUBATh THICSYM AKTUBHBIX COCAMHEHHWH 0e3
OJIOKMPOBKHM MOTOKOB, YTO SIBJSIETCS KJIIOUEBBIM (PAKTOPOM JUI CHCTEM HallMOHAIBHOIO MaciuTala.
[ITomen Amanxkon [1] B cBoelt paboTe apryMeHTHPYET, YTO BBIOOp JaHHOTO cTeka B couetanuu ¢ Clean
Architecture oOecriedrBaeT BBICOKYIO MPOIMYCKHYI) CIHOCOOHOCTh M TPEACKa3yeMoe IOBEICHHE
cucteMbl moj JAaBieHueM. baza nanHbix PostgreSQL, ob6naparomias pa3BUTBIMH MEXaHH3MaMHU
perukaiMu U crporuMm coOmrogenreM npuHuunoB ACID, rapanTtupyer cOXpaHHOCTb Ka)J10To
OJIMMIIMAJHOTO OTBETa JaXX€ B YCJIOBHAX JKCTPEMAJIbHOM KOHKYPEHTHOCTH JaHHbIX. Kak oTMmeuaroT
[Mumkun [1.}O. u Huxyneues E.B. [8], acuaxponnas aexymim3zanus oneparuii uepe3 CQRS ycrpansier
npobjeMy B3aUMHBIX OJIOKHPOBOK, KOTOpas 4acTO CTAaHOBHUTCS MPUYMHON OTKa3za TpPaaullMOHHBIX
CRUD-cucrem tuna Kundelik.kz npu maccoBom ngoctyne. Takum 06pazom, HHTETpaIs MPOBEPEHHBIX
ApPXUTEKTYPHBIX IAaTTEPHOB M BBICOKOIIPOU3BOJAUTENIBHBIX TEXHOJOTMH CO3JA€T YCTOMYMBYIO
uu(ppoByr0  cpedy, CIOCOOHYIO YCIEUIHO TPOWTH  HCHBITAHWE THKOBBIMH  Harpy3kamu
pecyOIMKaHCKOTO YPOBHS.

Peanusauusa na .NET

Texnudeckass peanuzanusi NPEIJIOKEHHONW apxuTekTyphl Ha 0aze minatdhopmer NET 9
obecrieyrBaeT HEOOXOAMMYIO THOKOCTh M TPOU3BOAMTENBHOCTh JUIsi 00paOOTKH 3ampocoB B
HalMoHaIbHOM MaciTade. KiroueBbiM MHCTpYMeHTOM i peanusanuu narrepua CQRS B mpoekre
BbIcTynaeT oubnuoreka MediatR, kotopas 6eper Ha ceOs poib MOCPEIHUKA MEXAYy KOHTPOJIEpaMHu U
oOpaboTunkamu OusHec-noruku. Ha Pucynke 2 mpencraBieHa mporpaMMHasi CTPYKTypa pelIeHHs,
oTpakarolas pasjiefieHHue Ha He3aBUcHMble ciou Domain, Application, Infrastructure m Api, 4to
rapanTupyet cobmonenue npuHuunos Clean Architecture n ynpomiaer ynpaBiieHue 3aBUCUMOCTSIMH.
Hcnonb3oBanne MediatR mo3Bonser u3onupoBath 00paOOTKY KakJoW KOMaHABI M 3ampoca B
OTJENbHBIE KJIAcChl, CYIIECTBEHHO IOBBIIIAs YUTAEMOCTh KOJAa MU YIpoUIas MpOoIecC MOAYJIbHOIO
TECTUPOBaHUsA. ACHHXpOHHas Mojenb nporpammupoBaHus B .NET B coderaHum c
ONTUMU3UPOBAHHBIMU JpaiiBepamu 11st PostgreSQL mo3BomsieT cucreme 3G(HEKTUBHO YTUIM3UPOBATh
pecypchl cepBepa Ipy OJJHOBPEMEHHOW paboTe ThICAY YUYACTHUKOB U3 pa3HbIX pernoHoB KazaxcraHa.
Takum 006pazom, BEIOpaHHBIN TEXHOJIOTHUECKHUH CTEK B COBOKYITHOCTH C COBPEMEHHBIMU OMOINOTEKaMH
dbopmupyeT HaleXHbIM (QyHIAMEHT AN pa3BUTHS YCTOHYMBOM LM(pPOBOl 00pa30BaTENbHON Cpeabl
CTpaHBbI.
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0lympiadSystem/
}— 0lympiadSystem.API/
| |— controllers/
| | |— OlympiadsContreller.cs
| | |— ParticipantsController.cs
| | L— ResultsController.cs
| |— middleware/
| | — ExceptionHandlingMiddleware.cs
| L— Program.cs
|
OlympiadSystem.Application/
}— Commands/
| |— Create0lympiad/
| | }— Create0lympiadCommand.cs
| | L— CreateOlympiadHandler.cs
| L— SubmitAnswer/
| }— SubmitAnswerCommand.cs
| — SubmitAnswerHandler.cs
[— queries/
|— GetOlympiadById/
| }— GetDlympiadByIdQuery.cs
| L— GetOlympiadByIdHandler.cs
— GetLeaderboard/
}— GetLeaderboardQuery.cs
— GetlLeaderboardHandler.cs

L— Interfaces/

OlympiadSystem.Domain/
}— Entities/

| |— Olympiad.cs

| |— Participant.cs
| |— Question.cs

| L— Result.cs

}— valueObjects/

L— Events/

I_
|
|
|
I
|
|
|
|
|
I
|
|
|
|
I
|
|
l_
|
|
|
|
|
|
|
|

0lympiadSystem.Infrastructure/

|— Persistence/

| |— AppDbContext.cs € PostgreSQL uepez EF Core
| “— Repositories/

}— Identity/

| L— JwtTokenService.cs

L— DependencyInjection.cs

Pucynok 2. CTpykTypa MOJIyJIel CEpBEpHOTO MPOCKTa HHPOPMAITMOHHON CHCTEMBI

PesyabTarsl

OCHOBHBIM pPe3yJIbTaTOM TPOBEICHHOTO HCCIENOBAHUS CTajia pa3padoTKa W TporpamMmHas
peanu3anusi ~ OTKAa30yCTOMYMBOW  apXUTEKTypHOH  Moaenu  WHPOPMAIMOHHOW  CHCTEMBI,
aJanTUPOBAHHOW JUIsl YCJIOBHM MacCOBOTO TMPOBEACHHUS IIKOJBHBIX OJuUMIUAL B PecmyOnuke
Kazaxcran. CropoekTupoBaHHas cuctema, Oasupyromasics Ha wmeromoioruu Clean Architecture,
MO3BOJIWJIA JOCTUYh TOJHOM HE3aBUCUMOCTH OHW3HEC-IOTUKU COPEBHOBATEIILHOTO TIpoliecca OT
UH(PACTPYKTYPHBIX KOMIIOHEHTOB M BHENIHMX HHTepdeiicoB. B xome peanmzamuu ObUT yCHENTHO
BHenpeH nattepH CQRS, uro obecneunsio moruueckoe u hu3ndeckoe pa3aeieHue MOTOKOB JaHHBIX Ha
onepaluy YTeHHs YCIOBHH 3a/1ay U 3alKCH OTBETOB YYaCTHUKOB. VICOIb30BaHNE TEXHOIOTMYECKOTO
creka .NET 9 B coueranun c¢ Oubmmuorexkoit MediatR mno3Bonuiao 3¢Q¢eKTHBHO OpraHu3oBaTh
ACHHXPOHHYIO 00pabOTKY 3allpOCOB, MUHUMU3HPYSI BpEMs OTKIMKA CUCTEMBI MPU MUKOBBIX Harpy3Kax.
Teopernueckre pacdeTsl W MOJEIUPOBAHKE TMOATBEPAUIN CIHOCOOHOCTh CHUCTEMBI TOJJIEPKHBATH
CTaOUIIBbHYIO paboTy MpU OJHOBpeMeHHOH akTuBHOCTU 70 150 000 monp3oBaTenel, rapaHTUpys mpu
ATOM CTOIPOIICHTHYIO COXPAaHHOCTh JIAaHHBIX M IIETOCTHOCTh TPaH3akIuid B 6aze manHbix PostgreSQL.

Oo6cyxaenne

OOcyxeHre MOoTyYeHHBIX TaHHBIX MOJIYEPKUBAET CYIIECTBEHHOE MPEUMYIIIECTBO BHIOPAHHOTO
apXUTEKTYpHOTO mojaxona Haja TpaauluoHHbIMU CRUD-opueHTUpOBaHHBIMU CHUCTEMaMHU, KOTOPHIE
4aCcTO IEMOHCTPUPYIOT JIETPaIalliio0 MPOU3BOIUTEIHFHOCTH B MOMEHTBI «B3PBIBHOTO» pocTa Tpaduka. B
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KOHTEKCTE Ka3aXCTaHCKUX 00pa30BaTENbHBIX peanii, KOTJla B OJTHOBPEMEHHO aBTOPU3YIOTCS JCCATKH
TBICSY IIKOJBHUKOB CO Bcei crpanbl, BHeapenue CQRS pemaer dyHmaMeHTAIBHYIO TpoOIeMy
OMOKMPOBOK 0a3bl JMaHHBIX. Pa3neneHue Mojeneidl YTeHHUS W 3alUCH TO3BOJIICT ONTHMH3UPOBATH
ctopoHy Queries AJii MTHOBEHHOH OTAAauu TSDKEJIOTO KOHTEHTAa, TaKOro KakK YCJIOBMS 3a/ay, 4yTo
KPUTHUYECKH BAXXHO Ui YYaCTHUKOB M3 OTJAJICHHBIX PETHMOHOB C HECTAOWJIBHBIM WHTEPHETOM.
[Tpumenenue Clean Architecture B JaHHOM ciTydae yIpoOIIaeT POLEcC JOITOCPOYHOIO COPOBOXKICHUS
CUCTEMBI, TIO3BOJIsII OOHOBISATH OTJAEIBHBIC CIOM O€3 pUCKAa HapylieHUs oOmeld CcTabuiIbHOCTH
mwiargopmbl. CpaBHEHHE C CYIIECTBYIOIIMMHU MOHOJMTHBIMH PELICHUSMU IOKa3bIBaeT, 4YTO
npemnoxenHas cBszka NET u PostgreSQL Ha 0a3e cOBpeMEHHBIX NATTEPHOB OOECIICUMBACT
HEO0OXOUMBIH YpOBEHb MAcIITAOHMPYyEMOCTH JJIsi IPOEKTOB HAIIMOHAIBHOTO MacITada.

3akioueHune

B 3axmouenue ciemyer ormeruthb, uro uHTerpanus Clean Architecture m marrepua CQRS
mpescTaBiIser coboil Hambonee 3PPEKTUBHYIO CTpATEeTHIO I 00ECIeYeHHs] MacIITa0upyeMOCTH
MH(OPMALIMOHHBIX CUCTEM UIKOJIbHBIX oNMMIKaj. HayuHas HOBHM3Ha HcCieIOBaHUS 3aKIOYaeTcs B
000CHOBAaHUHU W aJalTallMd apXUTEKTYPHOTO MIabJIOHA pa3JeieHus KOMaH] U 3alpPOCOB CIEIUAIEHO
UIg  crieuu(UYECKUX YCIOBUM MacCOBOTO INKOJBHOTO TECTHUPOBAHUS, YTO TO3BOJSET JOCTHYb
OCCIIPEIeICHTHOTO YPOBHSI OTKAa30yCTOWYMBOCTH B 0Opa3zoBaTeNbHOM cpene. [lpaktuueckas
3HAYUMOCTb PabOThI MOATBEPKAAECTCS CO3JaHIEM TOTOBOT'O TEXHOJIOTHYECKOT0 PEIIeHHUs, CIOCOOHOTO
YCHEIHO crpaBisThesi ¢ Harpy3koi B 100 000 monp3oBaTelieli ¥ HUBEIHPOBATH PUCKHA CHCTEMHBIX
cOoeB Ipu OTHOBPEMEHHBIX BX0/1ax B cucteMy. [Ipemioxxennsrit moaxoxa Ha cteke .NET u PostgreSQL
CO3JIaeT HAACKHBIN (QyHAAMEHT JUIA JalbHEeHeH nuppoBU3aii HHTEIUIEKTYJIbHBIX COPEBHOBAHUH B
Pecnybnuke Kazaxcran, obecrnieunBas mpo3padHOCTh U paBHbIE BOZMOXKHOCTH I KaXI0T0 YYacTHHKA.
Pesynbrarel uccnenoBaHus MOTyT OBITh MacIITAOMPOBAHBI HA JIPYrHE€ TOCYJAPCTBEHHBIEC CEPBUCHI,
TpeOyIolIe BHICOKOM MPOU3BOIUTEIBHOCTH B YCIOBUAX OTPAaHUYCHHBIX BPEMEHHBIX HHTEPBAJIOB.
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OLIEHKA SIIEPHO U PAIMALIMOHHOM BE30OITACHOCTHU TPAHCIIOPTHO-
YHAKOBOYHOI'O KOMILJIEKTA C OTPABOTAHHBIM SIIEPHBIM TOILJIMBOM
PEAKTOPA UBI.1M B IIPOTPAMME MCNP5
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AHHOTANus

B Hacrosiel crarbe NPUBEIEHBI PE3yJbTaTbl PaCYETHOW OLICHKU SACPHOM M pagualiOHHOU
0€301acHOCTH TpaHCIOPTHO-ynakoBoyHoro komiiekra (TYK) ans monroBpeMeHHOro XpaHeHUs
BBICOKOOOOTAIIEHHOTO OTpadoTtanHoro siepHoro tommBa (BOY-OST) peakropa MBILIM. Illens
pacueta — omnpenenauTb d3PPeKTUBHbIN K03DPUIMEHT pasMHOKEHUS HEUTPOHOB (Kopgp) ¥ MOIIHOCTH
10361 s TYK mpu paznuusbeix KOHGUTYparusix pa3MenieHus TemioBsiaensonmx coopok (TBC), a
TaK)Ke TUIAX BHYTPEHHEH Cpeibl JUIsl MOATBEPXKIEHUS €ro HMOAKPUTHYECKOrO COCTOSHHS U OLICHKH
paavalnoHHONW 00CTaHOBKU BO BpPEMsI €r0 TPAHCIOPTUPOBKU U XpaHEHMs. [[J1sl OLleHKH MCIOJIb30BaH
METOJl HEUTPOHHO-()U3MUYECKOTO MOJICIMPOBAHUS ¢ TPUMEHEHHEM ITporpaMMHoro komiiekca MCNPS.
Paccmotpensl koHpurypanun TYK ¢ pasmemenuem nByx, tpex u uerbipex OTBC, a taxxke naBa
CLIeHapHs BHYTpPEHHEH cpelbl: BO3IyX M Boja (KOHCEpPBATUBHBIN ciaydail 3aromieHust). PaccuntanHble
3HAYEeHUS Kopgp MOKa3alM, YTO MPHU BCEX KOHPUIypalusx U CLEHApUSAX XpaHEHUs CHCTEMa OCTaeTcs
n1yOoko nojakputudeckoil. Pesyneratel monrBepxaatot, yro TYK ¢ BOY-OAT peakropa MBI.1M
oOecreurBaeT 0O€30MaCHOE XPAHEHHWE U COOTBETCTBYET TPEOOBAaHUSAM SACPHOM M pajHallMOHHOU
0€30MacHOCTH.

KuroueBbie cioBa: peaktop MBI.1M, xoHBepcusi, BbICOKOOOOTaIlIEHHOE $JI€PHOE TOIJIUBO,
TPAHCHOPTHO-YMAKOBOYHBIM KOMIUIEKT, sifiepHas Oe30MacHOCTh, paJHalMOHHAs O0e30IMacHOCTb,
HeUTpoHHO-(pu3nueckue pacuetsl, MCNPS.

BBenenue

Peakrop UBI.1M — wuccienoBarenbckuii BOJO-BOISHON T€TEPOr€HHbIN KOPIMYCHOM SAEpHBIN
pEeaKkTop Ha TEIUIOBBIX HEHUTPOHAaX C JIETKOBOASHBIMH TEIUIOHOCUTENEM U 3aMEUINTENEM, H
OepHITUEBBIM OTpaXkaresieM HeUTpoHOB. Peakrop skcrutyarupyercs ¢ 1990 roga nocne MoaepHU3aluu
CUCTEMBI Ta300XJIa/1aeMOTro Ha BogooxJaxaaemoe peakropa MBI.1 [1-2].

Jo 2023 roma B peakrope HWBI.IM B kauecTBe AIEpHOrO TOIUIMBA IPUMEHSUIOCH
BBICOKOOOOTaleHHOe ypaHoBoe TomuBo (BOY) ¢ o6oramenuem 10 90% no uzorony 2°U. AkTuBHas
30Ha peakTopa cpopmupoBaHa u3 30 BOJOOXJIAKIAEMbIX TEXHOJOTHYECKHUX KaHAJIOB, COJAEpKaIIUX
TBC, kax/as u3 KOTOpbIX BKitoyana 468 Teanos. CymmapHnas mMacca >°U B akTUBHOM 30He peakTopa
cocraBnsiia 4,6 kr. bonee mompoOGHOe omucaHMe KOHCTPYKIIMM W TEXHUYECKUE XapaKTepUCTHUKU
peakropa MBI 1M npusenens B [3].

B nepuon ¢ 2010 roga o 2023 rox npoBefieHa KOHBEpCUS aKTUBHOM 30HbI peakTopa BI.1M ¢
BOY TtonnuBa Ha Hu3zkooOoraménHoe ypaHooe tormnuBo (HOY). Takum oOpa3oM, Ha CerogHSAIIHUMA
JleHb peakTop sKcrutyarupyerca Ha HOY Ttommse ¢ oboramenuem menee 20% mo uzoromy U, 4o
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COOTBETCTBYET MEXIYHAPOIHBIM TPEOOBaHHUSIM B 00JIaCTH HEPACIIPOCTPAHEHUS SICPHBIX MaTEpUAIOB
[4-5].

B cBs3u ¢ 3aBepmieHneM koHBepcuu peaktopa MBI.IM 0ObUIO NPHUHATO pelIeHHE O
tpancnoptupoBke BOY-OST Ha goaroBpeMeHHOE XpaHEHHE A0 €ro OKOHYATEIbHOW YTUJIM3AlWH.
[Tockonpky BOVY-OAT 3akmrouenst B TBC, oOpamieHue ¢ OTpaOOTaHHBIMH TETUIOBBIICISIONIMMHE
coopkamu (OTBC) tpeGyeT 0co60ro OTHOIIEHHS B BOIIPOCAX TPAHCHOPTUPOBKHU U XPaHEHHs ¢ TOUKHU
3peHHS AJCPHON U paJIUaIIMOHHON 0€30IacCHOCTH.

B pesynbrare npoBeNeHHBIX MCCIEJOBaHUI Obula 00OCHOBaHA sAJepHAs U paAMALMOHHAS
0€30MacHOCTh TpPAHCHOPTHO-TeXHOJornyeckux omnepamuii ¢ OTBC Ha »3Tame mpoMeXyTOYHOTrO
XPpaHEHUs M10CJIE BBITPY3KU U3 aKTUBHOM 30HBI U 10 TPAHCIIOPTHUPOBKHU K MECTY JUIMTEIBHOTO XPaHCHHUS.
beuto ycranosieno, uro tpancnoptuposka OTBC peakropa MBI.1M B konteiinepe TYK-19 moxer
OBITh YCIIELIHO OCYILIECTBJICHA IPU YCIOBUU COONIOACHUS YCTAaHOBJIEHHBIX TpeOOBaHMH M OOIIMX
IIpaBWJI IEPEBO3KU PAaJUOAKTUBHBIX BELIECTB U PaJUOAKTUBHBIX OTXOOB [6].

Ha cnenyroniem s3tane HE0OXOAUMO NMPOBECTHU OLIEHKY SIEPHON U paAuallMOHHON 0€3011acHOCTH
npu mrensHoM xpaneHnn OTBC. DT1o BakHO, Tak Kak NpU JUIMTEIEHOM XPAaHEHHH JIOJDKHA OBITh
UCKJIIOYEHA BEPOATHOCTh HEKOHTPOJIUPYEMOM SIEPHOM LIETTHOM PEAKIIMY B HOPMaJIbHBIX U aBapUMHBIX
pexuMax. AHAJIOTUYHO, C TOYKH 3pEHUs PaJuallMOHHON Oe3omacHocTu juymrtenbHoe Xxpanenue OTBC
HE JI0JDKHO NPUBOAMTH K IOBBIMIEHUIO paguanunoHHoro ¢ona Bokpyr TYK u, kak ciencrsue, K
MOTEHLMAJIbHOMY 00y4YeHHI0 repcoHana. Kpome Toro, mpu aHanuse cucTeM XpaHeHHs 0TpabOTaBIIEro
SJICPHOTO TOIUIMBA OCOOCHHO BAa)KHO YUYMTHIBATh KOHCEpBATHUBHBbIEC cleHapuu. OIHUM M3 TaKUX
CLICHApUEB SIBJISIETCSI CUTYallUsl, KOTJIa MPOCTPAHCTBO BHYTPU KOHTEIHEpa 3al10JHAETCS BOAOH B cllydae
BO3MOXKHOTO C€30HHOTro0 3arorieHus. IlockonabKy Bona siBisieTcst cpenoi, 3pdekTuBHO 3aMenssonien
HEUTPOHBI, €€ MPUCYTCTBUE MOXKET MOBJIUSTH HAa XapaKTep HEUTPOHHHBIX MPOLIECCOB B CUCTEME.

Lenpto uccaenoBaHust sABIseTcs ompeneneHue 3PpQPeKTuBHOro KodpPUIUEHTa Pa3MHOXKEHUS
HEUTPOHOB Ky ¢t MOIIHOCTHU J03bI JUIS TPAHCIOPTHO-YIAKOBOYHOTO KOMILICKTA, [TPEAHA3HAYCHHOTO
IUIsL pa3MeIeHnst OTPadOoTaBIIMX TETIOBbLIEIomuX coopok peakropa MUBI.1M ¢ BOY -tommsom. B
JAHHOM CTaThe NPUBEACHBI Pe3ysIbTaThl IPOBEACHHON OLICHKH SAEPHOM U palualiMOHHON 6e3011acHOCTH
TYK ¢ OTBC uccnenosarenbckoro peakropa MBI 1M npu anutenbHOM XpaHEHUN.

O0BbeKT 1 MeTOo/ HcCIe0BaHUS

O6mwexroM uccnenoBanus apusercs TYK-19, nucnonb3yemsiil st TPaHCIIOPTUPOBKH U XpaHEHUS
OTBC peaxropa UBI.1M. TYK npexacraBnser u3 ce0s TOICTOCTEHHBINH LMIMHAPUYECKUNA COCYA U3
craniu 08X18HI10T ¢ kppllIkoid, yIJIOTHEHHOM NByMsI repMeTHYHBIMH YIUIoTHeHHsMH. Macca TYK
cocrasisieT 5 ToHH. Koprnyc nmeer auamerp 86 cm u BeicoTy 217 cM [7]. KonctpykTusHas cxema TYK-
19 npencrasnena Ha pucyHke 1.

1 — xopmyc; 2 — kpbIlka; 7 — nanda; 8 — aMopTu3aTopsl; 9 — GOATHI KPEIUIEHUs KPBIIIKY KOHTEHHEpa;
10 — 3anmopHOE yCTpOKCTBO; 11 — KpBIIIKa 3aOPHOTO YCTPOMCTBA; 12 — 3amIyKa KPBIIIKH 3allOPHOTO
YCTPOWCTBA;

13 — HanpaBasitolee yCTPOHCTBO; 14 — ycTaHOBOYHBIN MITU(RT

Pucynoxk 1. O6mmii Bun TYK
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B kauecTBe MeToAa MCCleAOBaHMs BHIOpaH HEHTPOHHO-(PHU3MUECKUI pacueT ¢ UCIOJIb30BaHHEM
nporpammHoro komiuiekca MCNPS, ocHOBaHHOTO Ha UCHOJIb30BaHMM MeTon0B MouTte-Kapno. On
IIO3BOJISIET C BBICOKOM TOYHOCTBIO MOZEIMPOBATH IIPOLECCH] IIEPEHOCA HEUTPOHOB U B3aUMOACUCTBUSA
W3JIy4YEHHUS C BEIIECTBOM [8].

[Ipy HEHTPOHHO-DU3NYECKOM aHAJIU3€ ONHOW M3 KIIOUEBBIX 3a/au SIBISETCS KOPPEKTHOE
MOJIETUPOBAHKUE IPOCTPAHCTBEHHOM CTPYKTYpbI TOILUIMBA. B ycinoBusX, Korja 1enbto paboThl SBISETCS
OLIEHKA Qg X MOLIHOCTHU JI03bI OOJTyYeHHs, JAeTalbHOE BOCIIPOM3BENeHHE MUKPOCTPyKTypsl TBC He
Bceraa spisercss HeoOXxoauMbIM. [IpsiMoe MonenupoBaHHE BCeX KOHCTPYKTHUBHBIX 3JIEMEHTOB C
COXPAaHEHUEM HX PEAIbHOM I€OMETPUU IIPUBOAUT K YBEIMYCHMIO YMCIIA AYEEK B PACYETHOU MOJEIHU U
CYIIECTBEHHO yBEJIMUMBAET BpeMsl pacueTa. B cBs3u ¢ 3TUM, B UCCIIEI0BAaHUU ObLT UCIIOIB30BAaH METOJ
TOMOT€HU3allul, IpU KOTOPOM CJIOXHAs TETEpOreHHas CTPyKTypa (TOIUIMBO, 000JIOuKa, 3a30p,
KOHCTPYKL[MOHHBIE 3JIEMEHTHI) 3aMEHSETCS] SKBUBAJICHTHOW OJHOPOIHON Cpenol ¢ yCpeaHEHHBIMHU
bu3NIeCKIMH U HEUTPOHHO-(PU3NIECKIUMHU XapAKTEPUCTUKAMH.

B Toxe BpeMmsl, pacdeT BBIIOJIIHEH C UCIIOIb30BaHUEM KOHCEPBATUBHOI'O ITOIX0/1a, OCHOBAHHOI'O Ha
BBIOOpE TAKUX TEOMETPUUECKHX, MAaTEPUATBHBIX U SKCIUTYyaTaIlIHOHHBIX TAPAMETPOB, KOTOPBIE IPUBOISAT
K BO3MOXXHOMY YBEIMUYEHMIO Kopg. JlaHHBINA MOAXOM MO3BOMISAET (POPMUPOBATh pacyeTHbIE CLIEHAPUU C
3aracomM 0e30I1acCHOCTH, 00eCTIeUNBAIOIIUM COXPAaHEHHE MOAKPUTUYECKOTO COCTOSIHUS CUCTEMBI KaK Ipu
HOpPMaJIbHBIX, TaK W IHpu HauOojee HeOIArompuUATHBIX YCIOBUSAX OJKCIUTyatanuu. B pamkax
UCCIIEIOBAHUS K 4YMCIy KOHCEpBAaTHBHBIX JOMyLIeHUH oTHeceHbl: pasMenieHue B TYK TBC
MakcuMasibHOW BbICOTHI (800 MM), a Taxke BboIOOp TBC mepBoro psga peakropa HBILIM,
XapaKTepU3YIOLIUXCs HAauOOIbIIMMHU 3HAUEHUSIMU BBITOPAHUS U OCTaTOUYHON aKTUBHOCTH.

B pamkax uccnenoBanus 0111 pazpadotansl Mojenu TYK ¢ pa3nuuHbIMYE BApHaHTaMU 3arpy3Ku
OTBC u yciioBusiIMU BHYTPEHHEW CPEeJIbl, BKJIIOYast HOpMaJibHbBIE YCIOBHS U ciieHapuit 3arorieHust TYK
BOIOIA.

IIpu ¢dopmupoBannn HEUTpOHHO-PU3MUeckoir Moxenn TYK yuuTBIBAIMCH TeOMETpUYECKHE
IapaMeTpspl KOHCTPYKLMH, MaT€pHaJIbHBIM COCTaB KOpIlyca M BHYTPEHHUX D3JIEMEHTOB, a TaKXKe
xapakrepuctuku OTBC, Bkitoyasi X BBICOTY M M30TOIHBIA cocTaB TomjiuBa. B kauecTBe 0a30BOro
BapUaHTa pPacCMATPUBAJIOCh JIOJTOBpeMeHHOe XpaHeHue ¢ pasmemennem Tpéx TBC B TYK.
JIOTIOJIHUTENBHO, C LENbI0 CPAaBHEHUS U BO3MOXKHOM ONTHUMHU3ALMU, ObUIM HPOAHATU3UPOBAHBI
KOH(uUrypauuu ¢ pa3menienuem 1Byx 1 4eteipéx OTBC.

Ji1g BbIOOpa ONTUMAJIBHOTO XPaHEHUSI CIIEIYEeT PACCMOTPETh BApUAHThI pa3MEIeHUs Pa3INYHOTO
xommyectBa OTBC B TVYK: or nByx no uersipex. [lna BapumantoB ¢ naBymss u Ttpemsa OTBC
HCIIOJIB30BAIMNCh OJMHAKOBBIE reoMmerpuueckue mapamerpel TYK. B ciydae pa3smemieHuss 4eTbIpEX
OTBC reomerpus KoHTelHepa OblUIa U3MEHEHA: YBEIUYEeHbI pa3Mepbl BHYTPEHHEHN MOJIOCTH MO YEXOJI,
a Taxke panumyc 3ammrHoro yexia OTBC. Ha pucynke 2 mpuBeneHsl pa3paboTaHHBIE pacueTHBIE
mozenu TYK ¢ pasnuuHbiMH KOH(UTypauusiMu romorenuszupoBaHHoit stueiiku OTBC. [lns pacuera
KPUTHYECKOTO COCTOSIHUSL MapaMeTpbl MOAEIUPOBAaHUS 3aJaBWINCh ciefyromuMu: 50 HEaKTHBHBIX
ukIoB, 1250 akruBHbIX nMkII0B, 2000000 HeliTpoHOB Ha 1K, mode N, P.
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B

1 — BHyTpeHHsIs cpena; 2 — cTanb; 3 — romorenusupoBanHas OTBC; 4 — o6oitma OTBC
Pucynok 2. Pacuetnsie mogenu TYK ¢ paznuuHbiMU KOH(GUTYpaISIMI TOMOTEHU3UPOBAHHOM sYEHKH
OTBC B ropuzonTtansaoM ceuennn (a — st AByX OTBC; 6 — mist tpex OTBC; B — amnst ueTsipex
OTBC)

B Tabnuue 1 u 2 npuBeeHb OCHOBHBIE T€OMETPUUYECKUE TapaMeTpbl pacueTHbIX Mozeneit TYK
U MaTepHuallbHbII cocTaB romoreHn3upoBaHHon sueitku OTBC cooTBeTCTBEHHO.

Tabmuia 1. OCHOBHBIE T€OMETPHUYECKHUE MapaMeTpbl pacyeTHbIX Mozenerd TYK

[Tapametp 3HayeHue

2 OTBC 3 OTBC 4 OTBC
Panunyc TYK, MM 340 340 340
Panuyc yexna, Mm 105 105 120
Tonmuna crenok Mexay TBC, MM 2 2 2

Tabnuua 2. MarepuanbHbli cocTaB roMmoreHu3upoBaHHoi stueriku OTBC

Cocrasn Macca, r Maccosas gons, %
U-235 (TB21) 165,43 1,77
U-238 (TBoM) 18,381 0,197
Zr (TBAIT) 8314,013 89,19
Zr (3a10JTHUTEIIN) 599,850 6,44
Zr (IeHTpaJIbHBIN CTEPIKEHb) 223,637 2,40

Jlns pacueta MONIIHOCTH »KBHBaleHTHOW 1036l MOJl ot uexnma ¢ TBC (momenupoBanue
nepemenienus yexia ¢ TBC B TYK) B pacueTrHbIx Mozensx ¢ BapuantoMm pasmemienus 3, 4 OTBC B
TVYK 3anaBancs nerektop ramma-u3nydenus tumna Nal ¢ paauycom cdepsl 2 cM Ha pacctosHusx 10, 50
n 100 cMm oT moBepXHOCTH yexyia Ha cepenuHe BoicoThl TBC.

Pacuer M3/ npoBonuics o ¢popmyne (1):

MDO]I [P/a] =F4 tally -A- vy (1)
rie  F4 tally — pacueTHOe 3HaueHHe MIIOTHOCTH MOTOKA POTOHOB B AeTekTope, hoToH cM2'¢cl;

A — aKTUBHOCTb PAJIMOHYKJIUA B UCTOUHUKE, BK;
Y — BBIXOJl TaMMa-KBaHTOB, TaMMa-KBaHT/pacma.
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C yuerom ponroBpeMenHoro xpanenuss TYK B manHoii paGote paccmarpuBaercsi HanOomee
JOJITO’KUBYILIAA M1 OCHOBHOM PaMOHYKIUL 137Cs ¢ nepuoaoM noisypacnana 30,17 yer, raMmma BBIXOJ
0,8499 + 0,0020, mis ognoro BOTK axruBHocts *’Cs mHa 01.01.2026 t cocrasiser 1,48-10!! Bk.
[TorpemHocTe ompeneneHuss akTUBHOCTU cocTtaBiuseT 10%. Bxuag apyrux paavuoHYyKIMIOB HeE
YUUTHIBAJICS.

[TapameTpsl pacuera M3J] B MCNPS 3anaBaiuch ciaeayrOUMHU:

1. KomaecTBo ucropuii — 2-10° ns pacaera MDJ] ot uexna, 30-10° nnst pacuera MIJ] ot TYK;

2. Pacuernpiii ¢pyHkuuonan — F4 ¢ kapramu s mepecueTa IIOTHOCTH TOTOKA YaCcTHI] B 103y
DE u DF. [laanble 0 ko3 dunnenTax nepecyera B3sThl U3 CIIPABOYHBIX JTAHHBIX;

3. Pexxum — hotonsl (mode P);

4. PacripesiesieHre UCTOYHUKA — U30TPOITHOE;

5. Dueprus uznydenus 0,662 M»B.

Ha pucynke 3 npuBenena reomerpust onpenenenus M3J] gerekropom Nal BIIIOTHYIO K LIEHTPY
BbicOThl TYK g BapuanToB pasmemnenus ¢ 3 u 4 OTBC.

T ‘ /’x\\
y/ \\\
| ® )
\‘\ / i /
\\ ',/
Pasmemenne 3 OTBC B TYK Pasmemenne 4 OTBC B TYK

Pucynok 3. I'eomerpus onpenenenuss MOJ[ 1eTeKTOpoM BILIOTHYIO

Pesyabrarhl u 00cyx1eHue

B pesynbrate mMpoBeNEHHBIX HEUTPOHHO-PU3UUECKUX PACYETOB ObUIM OMpeAeNieHbl 3HAYCHUS
Kopgp s paznuunbix koH@urypauuit OTBC, pasmemiénnbix B TYK. C nenbro KOMIIJIEKCHONW OLEHKU
0€30MacCHOCTH CUCTEMBI PACCMOTPEHBI BAPUAHTHI 3aMIOJIHEHUSI BHYTPEHHETO MPOCTPAHCTBA KOHTEIHEepa
B HOPMaJIbHOM PEXHMME dKCIUTyaTaliu (BO3AyIHAS cpeqa) U aBapuitHOM (BofHas cpena). B tabmuie 3
IIpPEJICTaBICHbI Pe3yNbTaThl pacuéra Kopp A TYK npu BapuanTax pasMmenieHus AByX, TPEX U UEThIPEX
OTBC B ycloBHSIX CyXOro M MOKpPOro (3aToIIeHHOro) XpaHeHusa. CrarhucThyecKkass MOTPEUIHOCTh
pacdeToB cocTapisieT MeHee 2%.

Ta6muua 3. PesynsraTs pacuera Qpgp

Pexm 2 ssiueek ¢ TBC 3 gueex ¢ TBC 4 gueex ¢ TBC HlomycTimbli
XpaHeHus npenen Kypp [9]
Qg (cyxoe 0,006530,00005 | 0,00807+0,00009 | 0,00906:£0,00007
XpaHeHHe) 0,95
Qpp (MoxpOE 0,13939+0,00001 | 0,14252+0,00002 | 0,16052+0,00001
XpaHeHue)

Pesynbrarel pacu€ToB nokasaiu, 4ro ¢ ysenudenuem uncina OTBC, pazmeménnbix BHyTpu TYK,
BO3pAcTaeT 3HAYCHHE Qpp, OMHAKO UX 3HAYEHMS JIEKAT B JOMYCTUMBIX Mpefenax. PocT sHauenHnit 'Qpgp
OOBSACHSETCS yBEIMYEHUEM MacChl JEIAIIErocss Marepuana M, Kak CIEACTBUE, POCTOM BEPOSTHOCTH
B3auMojieiicTBHs HEeHTpoHOB. B Toke Bpems, B chydae 3amomHenus TYK Bomoil 3HaueHHS Qpgp
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CYIIECTBEHHO yBennuuBaeTcs. OCHOBHas MpUYMHA 3aKIIOYaeTCs B TOM, 4TO Boaa 3((EeKTUBHO
3aMeIJIsieT HEUTPOHBI 0 TEIUIOBBIX JHEPIHil, TEM CaMbIM IOBBIIIAS BEPOSTHOCTh MX Y4YacTus B
peakuusax AeIeHUs.

Tem He MeHee, pe3yabpTaThl IPOBEAEHHBIX PACUETOB TOKA3bIBAIOT, YTO JJII BCEX PACCMOTPEHHBIX
KOH(UTypaluii 3HAYEHNUS Qp¢ OCTAIOTCS HIDKE YCTAHOBJIEHHBIX HAIIMOHAILHBIM 3aKOHOIATENHCTBOM
Pecny6muku Kazaxcran HOpMAaTHBHBIX TpeAENiOB Mo saepHoi Oe3omacHoctu [9]. Ha ocHoBanuu
BBIIIIEN3JI0)KEHHOTO MO’KHO c/enarhb BbI-
BOJ, YTO JaK€ IPU BO3HUKHOBEHUM AaBAapUMHOW CHUTYyallMd, BBI3BAHHOM IIOJHBIM 3aTOILJICHUEM
3amuTHOro yexsua ¢ OTBC Bopoit, xpanenue OAT peakropa VBI. 1M sBisrorcst 6€300aCHBIMU C TOUKH
3peHus SAepHOM 0e30MacHOCTH.

B rtabmuiie 4 mpuBeneHsl pe3ynbTarbl onpenenenus MOJ] merekropom Nal Ha pa3nmmuHBIX
pacCTOSIHUSX OT MOBEPXHOCTH uexJa st pazmernenus tpex u uetbipex OTBC B TYK.

Tabnuua 4. Pesynprarsl pacuera MOJ]

No A (Cs-137), bk MO/I, M3B/4

1 UYexon ¢ 3 OTBC na paccrosinuu 10 cm ot 4.44-1011 387.7
yexJyia

) UYexon ¢ 4 OTBC na paccrosinuu 10 cm ot 5.92-1011 408.8
yexJyia

3 UYexon ¢ 3 OTBC na paccrosinuu 50 cm ot 4.44-1011 131,0
yexJyia

4 UYexon ¢ 4 OTBC na paccrosinuu 50 cm oT 5.92-10"! 158.4
gyexJsa

5 UYexon ¢ 3 OTBC na pacctosinuu 100 cm oT 4.44-101" 23.6
gyexJsa

6 UYexon ¢ 4 OTBC na pacctosinuu 100 cm ot 5.92-10"! 263
gyexJsa

7 | TYK ¢ 3 OTBC Ha noBepxHOCTH 4.44-10" 0,0054

8 | TYK ¢ 4 OTBC Ha MOBEpXHOCTH 5,92-10" 0,0079

Pesynbrarel pacuéroB MD]I, mpenctaBieHHble B Tabnuie 4 MOKa3bIBalOT, YTO JAJS CIydas
TpancnoptupoBku yexiia ¢ OTBC nabmromgaercs cHmkenne 3HadeHuit MOJ] ¢ yBenmnueHueM pacCTOsTHUS
OT IMOBEPXHOCTH Y€XJIA 10 TOYKH U3MEPEHMS U 3a CUET JOTIOJIHUTEIBHOIO SKPAaHUPYIOLIETO BO3AEHCTBUS
KOHCTPYKIIMOHHBIX MarepuaioB 1pu ero pasmemiennu B TYK. Ilpu yBenuuenun xonmuuectsa OTBC ¢
Tpex J0 YeThIpex HaOoaeTcsl He3HauuTeabHoe noBsienne MO/, uto 00ycaoBiIeHO pocToM o01Ien
aKTUBHOCTH MCTOYHHMKA BCIIEICTBUE YBEINUEHUS KOJIMYECTBa Aessiierocst Matepuaia B cocrae OTBC.

Tem He MeHee, pe3yabTaThl PacueTOB MOKA3bIBAIOT YTO JUISI PACCMOTPEHHBIX KOH(UTyparuii
yexya ¢ OTBC pasmemennbix B TYK 3nauenust MOJI ocTaroTcst HU>Ke yCTAaHOBIICHHBIX HAIIMOHATBHBIM
3akoHonaTeabcTBOM PecyOnmku KazaxctaH HOpMaTUBHBIX IIPEAEIIOB MO palallMOHHON 6e3011acHOCTH
[10]. Ha ocHOBaHUM BBILIEU3I0)KEHHOTO MOYKHO C/ieNIaTh BBIBOJ, uTo XpaHeHue OSAT peakropa MBI 1M
ABJISIIOTCSL 0€30MacHBIM C TOYKM 3pEHMS PAJUAllMOHHOM 0O€30MacHOCTH M JIOKa3bIBAa€T BO3MOXKHOCTH
Oe3omacHoro pasmemnieHus gonoiaHutenbHo OTBC B ymakoBOYHBIX KOMIUIEKTaX MpU  €ro
JOJITOBPEMEHHOM XPaHEHUHU.

3akJiroueHue

B pesynbrare NpoBENEHHOIO HCCIENOBaHMS BBINOJIHEHA pacueTHas OLCHKa SACpHOW H
paaunannonHoi 6e3onacHoctu TYK-19 ¢ OTBC uccnenosarensckoro peakropa UBI. 1M npu ycrnoBusix
JOJIFOBPEMEHHOI'O XpPAHECHHSL.

[To pe3ynpraraM HEUTPOHHO-(PU3HUECKUX PACUETOB YCTAHOBIIEHO, UTO BO BCEX PACCMOTPEHHBIX
KOH(pUrypauusx 3Ha4eHus Kopgp Kak JUIsi HOpMAJIbHBIX YCIIOBHM SKCIUTyaTallMu (CyXoe XpaHeHue), TaKk U
JUIsL aBapUMHOIO CLEHAapUs C 3aTOIUICHHMEM KOHTEHHEepa BOJOM OCTAOTCS 3HAUYNUTEIBHO HUKE
HOPMATUBHOTO TIpezesia, YCTaHOBJICHHOIO JEHCTBYIOIIMMHU TpPeOOBaHUSAMM sJIEpHOM Oe30macHoCTH
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Pecny6onuku Kazaxcran. Ilpu stom yBenumuenue uncina OTBC mpuBomuT K pocTy Kspp, OAHAKO HE
OKa3bIBAECT BIUSHUS HA JOCTHKECHUE KPUTUIHOCTH CHCTEMBI.

[lo pe3ynabraram pacy€ToB pagUAllMOHHBIX XapaKTEPUCTUK YCTaHOBIEHO, 4YTo MDO]]
3aKOHOMEPHO YMEHBIIAETCS C YBEIMYEHHEM PACCTOSHUSA OT MOBEPXHOCTH 3aIMTHOIO 4YeXJia, 4TO
COOTBETCTBYET 3aKOHAM OCHAOICHUs Y-M3JIydeHUs] W OOYCJIOBICHO SKPaHHPYIOUIMM JeHCTBUEM
koHcTpykiuu TYK. YBennuenne uncina OTBC B TYK ¢ Tpex 10 4eTbipex MPUBOIUT K HE3HAYUTEIILHOMY
pocty MDJI, CBSI3aHHOTO C YBEJIMYEHUEM CYMMAapHOM AaKTMBHOCTHM HCTOYHUKA. YCTAaHOBIJIEHO, YTO
3HaueHuss MOJ| Ha MOBEpXHOCTH KOHTEHHEpa OCTAOTCS Ha HECKOJBKO MOPSIAKOB HUKE 3HAUCHUM IS
BHEIIIHEH MOBEPXHOCTH 3AIUTHOTO YEXJIA, YTO MOATBEPKAAET 3PPEKTUBHOCTH OMOIOTHYECKOM 3aIIUTHI
TYK.

Takum 00pazom, Ha OCHOBaHUH MPOBENEHHBIX UCCICTOBAHUA MOXHO 3aKITIO4UTh, yTo TYK-19
o0ecreunBaeT SACPHYI0 M PaJUAlMOHHYIO 0€30MacHOCTh mpu goiaroBpeMeHHoM xpaneHuun OTBC
peaktopa BI.1M kak B HOpMasbHBIX yCIOBUSX 3KCILIyaTallK, TaK U IIPU KOHCEPBAaTHBHOM aBapUIHOM
CLICHApHHM 3aTOIUICHMS, a TakKe Mpu pazmeiennu nononHuteasnoro OTBC B TYK. Cucrema xpanenust
COXpaHseT MOJKPUTUYECKOE COCTOSIHHE U 00ECHeunBaeT CHU)KEHUE PAJMAIMOHHOTO BO3CHCTBUS 10
JOMYCTUMBIX YPOBHEH, YCTAaHOBIIEHHBIX HOPMATUBHBIMHU TPEOOBAHUSIMU.

BnaappgocTwn

PaborTa BbIMO/MHEHa npwu dbnHaHcoOBOIW noapnepxk

o6bpasoBaHWMUA Pecny 6 nuckBMR2HODSNIPBanko namb OTCEHMEB a H U K

panuns3ayuunumnm TexHoNorumum nepepaboTKuMm TBepAbIX papgwu
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HOBASA 3AHATOCTD B YCJIOBUAX HU®POBU3AILIUU B KUTAE

1] O [ 22 O

Kas3axCcKoOWMW HauMOHAaANbHLBWN nNnepagar or.UnAYIEMAKTbINA,
Ka3ax,dM04181-OK O H O MU K

AHHOTauUuwnA

B craTtbe paccMmaTpuBaioTcsi 0COOEHHOCTH (POPMUPOBAHUS M PA3BUTHUS HOBBIX ()OPM 3aHATOCTH B
YCIOBMSIX U(PPOBU3ALMH SKOHOMUKH Ha npuMepe Kuras. AKTyanbHOCTb HccieoBaHus 00yCIOBIEHA
CTPEMHTEIBHBIM PACIPOCTPAaHEHHEM LHU(POBBIX TEXHOJOTHH, TpaHchopMaued TpaauLUOHHBIX
TPYAOBBIX OTHOLIEHUH M POCTOM IUIAT(POPMEHHON 3KOHOMUKH. Llenbio paboThl sBIsAETCS aHaAIN3
KITIOYEBBIX (PAKTOPOB, BIHIOMINX Ha Pa3BUTHE HOBOM 3aHATOCTH, a TAKXKE BBISBICHHUE €€ COIIMAIBHO-
HKOHOMHYECKUX MOCIIEICTBUH.

B uccienoBaHuu packpbIBarOTCS TEOPETUUYECKHME OCHOBBI HOBOWM 3aHSTOCTH, BKJIIOYas TakKue
¢dopmbl, Kak MIaT@opMeHHas 3aHATOCTb, TUI-PKOHOMMKA, yJAaleHHas pabora U 1HdpoBoe
npeanpuHuMarenbetBo. Ocoboe BHUMAHWE YAENSIETCS PONIH HMUQPPOBBIX IIATPOPM M KPYITHBIX
TEXHOJIOTUYECKUX KOMIMAHUHM, (GOPMUPYIOIMIUX HHPPACTPYKTYPY PhIHKA TpyJa U CO3JAIOIIUX HOBBIE
BO3MOKHOCTH JUIS 3aHSTOCTH HaceleHHs. PaccMarpuBaercsi BIUSHHE MUPPOBU3AIMH HA CTPYKTYPY
3aHATOCTH, YPOBEHb 0€3pabOTHIIBI U KaYeCTBO pabOUnX MECT.

B pabote Tarke aHamM3Upyercs rocylapcTBeHHas noiutuka Kutas B cdepe perynupoBaHHs
uGpPOBON 3aHATOCTH, BKJIOYAs MEpPbl 10 PAa3BUTHIO LUQPPOBONH HMHEOPACTPYKTYpHI, IMOAAEPIKKE
WHHOBAIMHA ¥ 00ECTICYCHUIO COLMATBHOMN 3aIUThI pAOOTHUKOB. BBISBICHBI KaK MPEUMYIIECTBA HOBOU
3aHATOCTH — I'MOKOCTh, JOCTYITHOCTh M PacIIMPEHUE BO3MOXKHOCTEH TPYA0YCTPONCTBA, TaK U €€ PUCKH,
BKJIIOYass HECTAOMJIBHOCTH JOXO/OB, OTCYTCTBHE COLMAIBHBIX TapaHTHH M YCHIICHHE HU(PPOBOTO
HEpPaBEHCTBA.

Ha ocHoBe mpoBeneHHOro aHanm3a cHOPMYyJIUPOBAaHBI BBIBOJBI O 3HAUYCHHH UPPOBOU
TpaHchopMalMK Ui Pa3BUTUS PbIHKA TPyAa U MPEATIONKEHbl PEKOMEHJAIMM IO afanTally OIbITa
Kuras B npyrux crpanax, B ToMm uucie B Kazaxcrane.

KiroueBble ciioBa: mudpoBu3anys, pelHOK TpyAa, MIaTGopMeHHas 3aHATOCTb, TUT-9KOHOMHUKA,
Kwurait.

[MudpoBuzanyss SKOHOMUKHM B COBPEMEHHBIX YCJIOBUSAX BBICTYMAaeT OJHMM U3 KJIFOYEBBIX
(dakTopoB riy0oKol TpaHC(hOpMalMU phIHKA TpyZJa, OKa3blBask CUCTEMHOE BIMSIHME Ha CTPYKTYpYy
3aHATOCTH, XapaKTep TPYAOBBIX OTHOIIEHUH M TpeOOBaHUS K NMPO(ecCHOHANBbHBIM KOMIIETEHIUSAM
paboTHuKoB. Pa3zButne MHPOPMALIMOHHO-KOMMYHHUKAIMOHHBIX TEXHOJIOTUH, IIMPOKOE BHEIPEHHE
HCKYCCTBEHHOT'O MHTEIUIEKTa, OOJBIINX JaHHBIX M O0JaYHbIX MIATGOPM MPUBOIUT K (POPMUPOBAHUIO
MPUHIMITHAIBLHO HOBBIX MOJIeNIel OpraHu3aluu Tpya. B pesynbrare TpaguiiioHHbIe OPMBI 3aHATOCTH
MIOCTENIEHHO JIOMOJHSIOTCS M YaCTHYHO 3aMeHsAIoTCs Oojee THOKUMH, MOOWIBHBIMH U
JEIeHTPAIN30BaHHBIMU  (hOpMaTaMu, XapaKTEPU3YIOLIMMHUCS BBICOKOW CTENEHbIO aBTOHOMUU
paOOTHUKOB, TPOEKTHBIM XapaKTepOM JEATEIbHOCTH M LU(POBBIM B3aHMMOACUCTBHEM MEXIY
YYaCTHHKAMH PBIHKA TPY/a.

B ycnoBuax uudpoBoil Tpanchopmanmu ocoboe 3HaUeHHE TPUOOPETAOT MIaTGOpMEHHBIE
SKOCHCTEMBI, KOTOpbIe OO0ECHeunBalOT NpPSIMOE B3aUMOJCIHCTBHE MeEXay paldoTojaTensiMu W
UCTIOJHUTENISIMU, MUHUMM3HUPYS TPaH3aKLMOHHBIE M3ACPKKH U paciiupss AOCTYN K TII0OaTbHOMY
PBIHKY TpyJia. ITO CIOCOOCTBYET aKTUBHOMY Pa3BUTHIO TaKuX (GOPM 3aHITOCTH, KaK yJajleHHas paboTa,
¢bpunaHc, rur-’KOHOMHKA U IU(POBOE MPEATPUHIUMATENCTBO. OTHOBPEMEHHO YCHIIUBACTCA THOKOCTh
3aHSTOCTH, OJHAKO BO3PACTAET U YPOBEHb HECTAOMIBHOCTU JOXOJOB, a TaKXKe (POPMUPYIOTCS HOBBIE
BBI30BHI B c(hepe COLMANbHOM 3alUThl pAOOTHUKOB.

Kuraii B 1aHHOM KOHTEKCTE 3aHUMAeT OJHY W3 BEAyIIUX IMO3UIMHA B MHUPOBOW LU(POBOIL
HSKOHOMHUKE, JIEMOHCTPUPYS MacIITaOHble M CHCTEMHble MpeoOpa3oBaHUs pbIHKA Tpyna. braromaps
rOCYJapCTBEHHON CTpaTeruud LU(POBOTrO pPa3BUTHSA, AKTUBHBIM HMHBECTUIMSM B HMHHOBAIIMOHHYIO
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UHPPACTPYKTYPY U CTPEMHUTEITHLHOMY POCTY TEXHOJIOTHYECKUX KOMIaHU (GopMUpyroTcs 3 heKTuBHBIC
Mozenu nudpoBoi 3aHATOCTH. KUTalCKUI OMBIT MOKA3bIBAET, YTO MHTETPAlIUsl IUPPOBHIX TEXHOJIOTUI
B DKOHOMHUKY CIIOCOOCTBYET HE TOJBKO POCTY MPOU3BOAUTENBHOCTH TPYJa, HO U CO3AAHMIO HOBBIX
pabouux MecT B BBICOKOTEXHOJOTHUHBIX U CEPBUCHBIX CEKTOPAX, YTO JEJIAET €ro BaKHBIM OPUEHTHPOM
ISl APYTHX CTPaH, HaXOIAIIMXCS Ha My TH HU(POBOM TpaHCHOPMAIIHH.

Hogas 3ansTOCTB NpEsicTaBIIsAeT cOO0I COBOKYIHOCTh HECTAHJAPTHBIX U THOKUX ()OPM TPYAOBOH
NeSTeIbHOCTH, KOTOPbIE (OPMHUPYIOTCS MO BIMSHUEM U(PPOBU3ALMHA SKOHOMUKH, PACIIPOCTPAHECHHUS
MH(GOPMALIMOHHO-KOMMYHUKALIMOHHBIX TEXHOJIOTUH M TpaHchopManuu TPaJULMOHHBIX MoJesel
pBIHKA Tpynaa. B oTianume OT KIacCHYeCKO 3aHATOCTH, OCHOBAHHOM Ha (PMKCUPOBAHHOM paboueM
MecTe, MOCTOSIHHOM TIpaduKe M JOJTOCPOYHBIX TPYAOBBIX JOrOBOpax, HOBbIE ()OPMBI 3aHATOCTH
XapaKTEepPU3yIOTCS BBICOKOM CTENEHBIO aBTOHOMHUH PaOOTHHUKA, IPOEKTHBIM XapaKTEPOM JAESTEIIbHOCTH,
a TakkKe IIUPOKUM HMCIIOJIb30BaHUEM LU(PPOBBIX IMIaTGOpPM U OHJIAHH-CpEeAbl JUIsl OpraHU3aluu
TPYZAOBOIO IpoLECCa.

Taomauua 1 — OcHOBHBIE (

OpPMBI HOBOM 3aHATOCTH B Kutae

Dopma 3aHATOCTH

XapakTepucTuKa

ITpuMephl eI TEIbHOCTH

[TnardopmenHas 3aHATOCTh

Pa6ora gyepes nudpossie
1T OPMBI

Kyprepsl, Bogurenu,
(dbpunaHcepbl

T'ur-nkoHomMuka

KpaTkocpouyHble TPOEKThI

Jn3aitHepsl, IpOrpaMMUCTBI

YV naneHHas 3aHITOCTb

Pabota BHe oduca

Omnnaitn-npenogasarenu, IT-
CIIECLIMATUCTHI

Hudposoe

CamMocTosTenbHas OHJIaH-

I/IHTepHeT'MaFa3I/IHLI, OJOTHHT

MpCAPUHUMATCILCTBO JACATCIIBHOCTD

W3 nanHbIX Tabmuib! 1 creayer, 4To Hanbosee pacpoCcTpaHEHHBIMU (HOpMaMU HOBOM 3aHATOCTH
SIBJISIFOTCSA CIEAYIOIINE BUABI TPYIOBOM JESTEIBHOCTH:

U mmardopMeHHas 3aHATOCTh, KOTOpas MPEIoJiaraeT BHIMIOJHEHHE padoT depe3 IudpoBbIe
mwiatopmbl, obecreunBaronue B3auMOJICHCTBUE MEXIY 3aKa3dyMKaMd M HUCIONHUTENsIMH. JlaHHas
dbopma oOXBaThIBAaCT TaKHE€ BHJBI JIEATEIBHOCTH, KaK JIOCTaBKa TOBApOB M YCIYT, TPAHCIOPTHHIE
CEpPBHUCHI, a TAK)KE BBIIIOJIHEHUE MUKPO-33/1a4 Yepe3 OHJIANH-TIIaT(OPMBI;

U THUr-skoHOMHKa, OCHOBaHHAs Ha KPAaTKOCPOYHBIX, PA30BbIX HJIM MPOEKTHBIX 3aJaHusX. B
pamKax JaHHOW MOJeNu paOOTHUKU HE MPHUBSI3aHBI K OJJHOMY pabOTOIATENI0 U MOTYT OJHOBPEMEHHO
y4acTBOBATh B HECKOJIBKUX MPOEKTAX, YTO MOBBIIIAET THOKOCTh, HO CHUKAET CTA0OUIIbHOCTh JOXOJIOB;

U ynanmenHas paboTa, KOTOpas MpearoiaraeT BoITOIHEHNE TPO(HEeCCHOHATBFHBIX 003aHHOCTEH
BHE (uU3M4ecKoro oduca ¢ HCMIOIb30BaHHEM IU(PPOBBIX TexHOoJoruid. Hambonee akTUBHO MaHHBIN
¢dbopmar pazBuBaetcs B cepax [T, oOpa3oBaHus, MapKETHHTa U KOHCANTHHTA;

U uudpoBoe mnpeANpPUHUMATENBCTBO, BKJIIOYAIOIIEE CAMOCTOSATEIbHYI0O 3KOHOMHUYECKYIO
JesTeNbHOCTh B IUGPOBOI cpele, Takyl0 KaK CO3JaHHEe WHTEPHET-Mara3MHoB, BeJe€HHE OJOTOB,
CTPUMHHIOBAsI JIE€ATEIIbHOCTh, & TAKXKE MPOJBHKEHUE YCIYyT W TOBAPOB YEpPE3 COLHMAIBHBIE CETH U
OHJIAaNH-TIIaT)OPMBI.

Takum oOpa3om, nepeuncieHHbie (OpPMbI HOBOM 3aHATOCTH OTPAKAIOT CTPYKTYPHBIE U3MEHEHUS
COBPEMEHHOTO pBIHKa Tpyna, oO0ycloBleHHbIe 1UdpoBol TpaHchopmanmeid HSKOHOMHUKH, U
CIOCOOCTBYIOT PACIIUPEHUIO BO3MOXKHOCTEH TPYAOYCTPOMCTBA MPH OJJTHOBPEMEHHOM BO3HUKHOBEHHH
HOBBIX COLMAJIBHBIX U SKOHOMUYECKHX BBI30BOB.

PazButne mmdpoBoit sxoHoMukM Kurtas sBIseTCS OIHUM U3 KIIOUEBBIX HAMpPaBICHUM
HALIMOHAJILHOM CTpPaTeruyd COLUAIBHO-3KOHOMUYECKOrO pocTa. ['ocygapcTBeHHas IMOJUTHUKA CTPaHbI
OPHUEHTHpPOBAaHA Ha YCKOPEHHOE BHEApeHHE NU(PPOBBIX TEXHOJOTHH BO BCe C(hEpbl IKOHOMHKH,
BKJIIOUAsi TPOMBIIIJIEHHOCTh, TOPTOBIIO, (PMHAHCHI, TPAHCIIOPT U chepy yciuyr. CylecTBEHHYIO POJib B
9TOM IIPOILIECCE MIPAaeT KOMIUIEKCHAs TMOJAEpPKKA CO CTOPOHBI TOCYJIAapCTBAa, BbIpAXKAKOWAsics B
WHBECTUIUAX B IU(MPOBYIO HHPPACTPYKTYpPY, Pa3BUTHH ceTel 5G, HCKYCCTBEHHOTO WHTEIICKTA,
00JTaYHBIX TEXHOJIOTUH M OOJIBIINX JTAHHBIX, & TAK)KE B CO3/TaHUH OJIarONpHUsATHON HHCTUTYIIMOHATBEHOMN
Cpeasbl Il THHOBAIMOHHOW JIESATENBHOCTH.
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Ocoboe 3HaueHue B (HOPMHUPOBAHUU IUPPOBONH HKOHOMHKM KuTas HMEIOT KpyIHbIE
TEXHOJIOTHYECKHE KOPIOpalHH, KOTOpbIe BBICTYHAIOT JApaiiBepaMu WHHOBAIIMOHHOTO Pa3BUTUS U
TpancopmaIu peiHKa Tpyaa. Cpeau HUX BBIACISAIOTCS Takue KomnaHuu, kak Alibaba Group, Tencent
u Meituan. JlaHapie KOMITaHUK (OPMUPYIOT MacIITaOHbIE MU(PPOBBIC IKOCUCTEMBI, 00bEAMHSIONINE
AJIEKTPOHHYIO KOMMEPLUIO, (PMHAHCOBBIE TEXHOJOTHH, JIOTUCTHKY, COLMAIBHBIE CETH M CEPBUCHI
nocraBku. WX gedarenbHOCTh CIOCOOCTBYET CO3/IaHHI0O HOBBIX pabO4MX MECT, pPa3BUTHUIO
1aT(OPMEHHOH 3aHATOCTH M PACIIUPEHUIO BO3MOXKHOCTEH JIJIs1 CAMO3aHATOCTH HACEJICHUS.

Taxum oOpazom, uudposas sxonHomuka Kuras pazBuBaercs Ha OCHOBE TECHOTO B3aUMOJICHCTBUS
rocygapcTBa M Ou3Heca, T€ TOCYNapCTBEHHOE pEryJHpoBaHHE OOECIeUMBACT CTPATErHYECKOE
HampaBlieHUE U HMHPPACTPYKTYPHYIO TMOJJAEPKKY, a YaCTHBIM CEKTOp BBICTYNAE€T OCHOBHBIM
MCTOYHUKOM MHHOBAIUN U MPAKTUYECKON pean3anuu HU(QPOBBIX PEIICHUN.

Ta6muma 2 — [IpeumMy1iecTBa U pUCKHA HOBOM 3aHATOCTH.

IIpenmymecTBa Puckn
I'ubkuii rpaduk HectaOuipHbIN 10X01
JIOCTYIIHOCTb 3aHSITOCTH OTcyTcTBHE COLrapaHTUi

Bo3moxHocTh camopeanuzaiyu | Beicokas KOHKYpeHLHsI
Pa3Butne nudpossix HaBblkOB | [ludpoBoe HepaBEeHCTBO

Ha ocHoBe naHHBIX TaOIHUIIBI 2 MOKHO CIIeNIaTh BEIBOJ] O TOM, YTO HOBAsl 3aHATOCTH 00JIaaeT KaK
3HAYUTEJIBHBIMM IIPEUMYIIECTBAMHU, TaK M PAIOM CYLIECTBEHHBIX PUCKOB. C OIHOM CTOpPOHBI, OHA
pacmmpsieT BO3MOXXHOCTH YYacTHsI HACEIICHUS B TPYJOBOW JEATEIBHOCTH 3a CYeT THOKuX (opm
3aHATOCTH, YTO MO3BOJISIET paOOTHUKAM CAMOCTOSITEIILHO PEryJinpoBaTh paboyee BpeMsi U COBMEILATh
npoECCHOHATIBHYIO JESTeIBHOCTh C JIMYHBIMH TMOTpeOHOCTAMU. Kpome Toro, HOBas 3aHATOCTh
CIIOCOOCTBYET POCTY JOCTYITHOCTH Pa0OYMX MECT, CHIDKEHHIO 0apbepoB BXOa Ha PHIHOK TpyJAa U
Pa3BUTHIO CAMO3aHITOCTH, YTO OCOOEHHO BaXKHO B YCJIOBHSIX LIM(PPOBOI TpaHCcHOpMaIIK SKOHOMHUKH.

C npyroil CTOpPOHBI, aHAJIM3 MOKA3bIBACT HAJMYME OINPEAEIECHHBIX PUCKOB U OrpaHuueHuil. B
YaCTHOCTH, OTHOM U3 KJIFOUEBBIX MPOOJIEM SIBJIETCS HECTAOMIIBHOCTD J0XO0/10B pAOOTHUKOB, 3aHSATHIX B
ruOkux u miatpopMeHHbIX popmax Tpyaa. Taxxke oTMedaeTcs HEIOCTATOYHBIN YPOBEHb COIIMAIbHBIX
rapaHTui, BKJIIOYas IEHCHOHHOE 00ecreyeHne, MeTUIIMHCKOE CTPAXOBAaHUE U 3aLIUTY TPYJOBbIX IpaB.
JIOTOJIHUTENBHO yCUIIMBAETCs MpodiemMa Hu(poBOro HEPABEHCTBA, CBSI3aHHAS C Pa3IMYHBIM YPOBHEM
JOCTyNa HacesleHUs K LUGPOBBIM TEXHOJOTMAM M HaBbIKaM HUX MCIOJIb30BaHus. B 1erom,
Ipe/CTaBlIeHHble B Talnuie 2 JaHHbIE CBUIETEIBCTBYIOT O HEOOXOAUMOCTH (OPMHUPOBAHUS
cOaaHCUPOBAaHHOM MMOJIMTUKH, HAIIPaBJIEHHON Ha MAKCHUMU3ALIUIO IPEUMYILECTB HOBOM 3aHATOCTH NPU
OJIHOBPEMEHHOM CHMKEHUU COITyTCTBYIOLUX PUCKOB.

dakTtopsl pazBuTHs LU(pPoBoii 3aHATOCTH B KuTae popmupyrorcs moJ Bo3aeicTBUEM KOMIUIEKCa
B3alMOCBS3aHHBIX YCIIOBUM, BKIIOYAIOIINUX TEXHOJIOTMUYECKUE, SJKOHOMUYECKUE U MHCTUTYLIMOHAJIbHBIE
acreKkTbl. B COBOKYIMHOCTHM OHM OIpPENEINSAIOT BBICOKME TEMIIbl TpaHC(OpPMAallMU phIHKA Tpylda M
paciMpeHe HOBbIX (OpM 3aHSATOCTH.

K ducny kimo4eBbIX (aKTOPOB OTHOCATCS, MPEXJE BCEro, TEXHOJOTHMUECKHUE HW3MEHEHMS,
CBSI3aHHBIE C AKTUBHBIM BHEApPEHUEM HH(DOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUH, pa3BUTHEM
HCKYCCTBEHHOT'O MHTEJUIEKTa, OOJIBIIMX JaHHBIX, 00JauyHBIX CEPBHCOB U ceTedl SG. DTH TEXHOJIOTUU
CO3/1al0T TEXHUYECKYI0O OCHOBY s (DYHKIIMOHHMPOBAaHHSA HHUQPPOBBIX IIaTGopM U 00eCredrBaIOT
BO3MO>XHOCTb YJJQJIEHHOTO B3aMOJEUCTBUS MEXYy YUaCTHUKAMH PhIHKA TPY/a.

Baxnyio ponb wurpamT SKOHOMHYECKHE (AKTOpPbI, CpeAr KOTOPbIX MOKHO BBIICIUTH
CTPEMHTENbHBII POCT AIEKTPOHHOW KOMMEpIMH, paclIMpeHHe CEeKTopa YCIyr, ypOaHU3aluio |
yBeIWYEHUE cripoca Ha ruOkue (opmbl 3aHATOCTH. Pa3Buthe 1udpoBbIX miIatGopMm CrocoOCTByeT
CHIDKEHHIO TPAaH3aKIIMOHHBIX U3JIEPKEK U YCKOPSET MPOollecChl HaiiMa U pacipe/eneH s paboyei CHIIbI,
YTO JIeNIaeT PhIHOK TpyJa Oosiee AMHAMUYHBIM U Al THBHBIM.

He wMeHee 3HauMMbBIMM  SIBJISIIOTCS ~ MHCTUTYLMOHAJbHbIE  (DAKTOPbHI,  BKIIOYAIOIINE
roCy/IapCTBEHHYIO MOAJEPKKY IM(PPOBOMl SKOHOMHKH, peaM3allMi0 HAalUHWOHAJIBHBIX CTpaTeru
MHHOBAIIMOHHOTO Pa3BUTHs, MHBECTUIIMU B IU(PPOBYIO MHPPACTPYKTYPY U MPOrpaMMbl MOBBIIICHUS
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¢ poBoil rpaMOTHOCTH HaceneHus. ['ocynapcTBeHHas monuTHka KuTas HampaBieHa Ha CO3JaHue
OnaronpusATHON cpedpl U1 pa3sBUTHS LUQPPOBOro MNPEANPUHUMATENBCTBA U IUIAT(HOPMEHHOMN
HKOHOMHUKH.

Takum o00pa3zoMm, coueTaHME TEXHOJIOTMYECKUX, SKOHOMHUYECKMX U HWHCTUTYLHMOHAIbHBIX
(akxTopoB obecrieunBaeT ycToiiunBoe pazButue nuppoBoii 3ausToct B Kurae u hopMupoBaHne HOBBIX
MOJIeJIeH TPYIOBOH AesTeNbHOCTH (Tadimia 3).

Tabmuua 3 — @akTops! pazButus nudpooii 3ansaroctu B Kurae

I'pynna ¢pakropos Coaepxanue
TexHonoruyeckue NU, Big Data, MOOMJIBHBIM HHTEPHET
OKOHOMHYECKHE Poct e-commerce, ypbanuzauus
Wuctutyunonaneuelie | ['ocygapcTBeHHas HoaAepxKa, U(PPOBbIe MPOrpaMMbl

IIpencraBnenHas mMozenb HU(POBOI 3aHATOCTU OTPaKaeT KOMIUIEKCHYIO B3aHMMOCBSI3b MEXKAY
nporeccaMu MU(pPOBU3ALNUN YIKOHOMHKH, Pa3BUTHEM IHQPPOBHIX MmIaTdhopM, GOPMHUPOBAHUEM HOBBIX
BUJIOB 3aHATOCTH M COLIMATIbHO-3KOHOMUYECKUMU pe3ysbTaTaMU. B 0OCHOBE MOJIeNN JIEKUT MPUHLIUAI
MO3TAITHOTO MPe0Opa30BaHMs PHIHKA TPY/a MO/ BO3ACHCTBHEM HU(PPOBBIX TEXHOJIOTHH.

IlepBbIM 37€MEHTOM MOJIENIM BBICTYNAeT LU(PPOBHU3ALMS FKOHOMHUKH, BKJIIOYAIOIIAs Pa3BUTHE
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTUH, BHEAPEHHE WCKYCCTBEHHOTO MHTEIIICKTA,
OONBIIMX JAHHBIX, OOJAUYHBIX peIIeHHH, a TaKke (OPMHUPOBAHHE COBPEMEHHON LHU(POBOIL
UHOPACTPYKTYphl, BKIodas cetn S5G. JlaHHBIA 3Tam CcO34ae€T TEXHOJOTHMYECKYIO OCHOBY ISt
TpaHc(hopMalMK 3aHATOCTH.

CrenyromuM  3BEHOM  SABISIOTCS  IUQPOBBIE  IUIATHOPMBI, KOTOPhIE  00ECHEUNBAIOT
OpPraHU3alMOHHYI0 U KOMMYHUKALMOHHYIO Cpey AJIS B3aUMOAEHCTBUS paOOTHUKOB U paboToaaTene.
K HUM OTHOCATCSI OHJIAH-CEPBUCHI, MAPKETIUICHCHI YCIYT, COIUAIBHBIE CETH U MPOpECCHOHATLHBIE
udpossle coodecTsa. [1nardopmpl BEICTYNAIOT KIFOUEBBIM MEXAHU3MOM paclpeaeIeHus TPYAOBbIX
pecypcoB B u(ppoOBOIi IKOHOMHUKE.

Ha ux ocHoBe Qopmupyrorcs HOBBIE (DOPMBI 3aHATOCTH, BKJIIOYAIOIIME IUIAT(HOPMEHHYIO
3aHATOCTb, TMI-DKOHOMUKY, YyJaJeHHYI0 paboTy, Lu(poBOE MNpEeANPUHUMATENBCTBO, (PHIIAHC U
MPOEKTHYIO AEATENbHOCTb. J[aHHbIE (OPMBI XapaKTEPU3YyIOTCS THOKOCTBIO, BBICOKOW MOOMIIBHOCTBIO U
OTCYTCTBHEM KECTKOM NMPUBA3KU K pabOTOJATEITIO.

PesynbraToM TpaHchopMalM CTaHOBUTCS HM3MEHEHHE CTPYKTYpPhl JIOXOJIOB HAaCEJCHMS,
BBIp@XAIOIIEEeCs] B POCTE CAMO3AHATOCTH, TOSBICHUM MHOXECTBEHHBIX MCTOYHHUKOB J0XO0Ja MU
MOBBIIIEHUN (UHAHCOBOW HE3aBUCUMOCTH PAOOTHUKOB. OJIHOBPEMEHHO NPOMCXOJUT Ppa3BUTHE
YeJI0BEYECKOIo Kanurasa 3a cyeT NpuoOpeTeHusl HU(POBBIX HABBIKOB.

B nonrocpouHoil nepcrnekTuBe yKa3aHHbIE H3MEHEHHs CIOCOOCTBYIOT SKOHOMHUYECKOMY POCTY,
BKJIIOYAs TIOBBIIIEHUE IPOU3BOUTENLHOCTH TPYAQA, PACIIMPEHUE PhIHKA YCIIYT, Pa3BUTHE HHHOBALUH 1
YCTOMYHMBOE PA3BUTUE SKOHOMHKH B IIEJIOM.

OTnenpHBIM 3JIEMEHTOM MOJIETH BBICTYNAET TOCYJapCTBEHHAs MOJJEp)KKa M PEryJIHupOBaHUE,
KOTOpO€ BKJIOYaeT pa3paboTKy HHU(POBBIX CTpaTeruid, MpaBOBOE PETYJIMPOBAHUE IUIATGOPMEHHON
3aHATOCTH, WHBECTULMU B HUHQPACTPYKTYpY, a TaKKe MEphl COIMAIbHOM 3aIlMThl paOOTHUKOB.
I'ocynapcTBO  BBINOJHSET KOOPAMHUPYIOUIYIO M CTAaOMIU3UPYIONIYI0 (YHKIMIO B  YCIOBHUSX
TpaHcpopMaIK pbIHKA Tpy/ia (PUCYHOK 1).
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Mopenb undpoBo 3aHATOCTU

‘ d@g UMOPOBU3ALIUA UM®DPOBBIE HOBBLIE ®OPMbI ®¢ noxoasl . IKOHOMMYECKMWIA
22
[ o 3KOHOMUKM NAT®OPMbI 3AHATOCTU @E) HAceneHus T | POCT
« Passutne UKT « MnaTopmsl 3aHATOCTH « MnaTdhopMerHan 3aHATOCTL + MM6KME UCTOUHMKN AOX0Aa + POCT NPON3BOANTENBHOCTH
- Breapenve W, Big Data + OHnaiiH-cepeucs! « TMr-3koHOMMKa « POCT camo3aHaTocTn TPyAa
« O6nauHbie TexHONOrMN + MapkeTnneiics! ycnyr - YpanenHas pa6ota - MoBbileHne GUHaHCOBOM + MHHOBaUMOHHOE pasBuTHe
« 5G u undposasn + CoumanbHbie cetu « Undpposoe He3aBuCUMOCTH « Paclumpenue pbiHka ycnyr
nHdpacTpykTypa + 1 npodeccuoHanbHbie NPeANPUHUMATENLCTBO - Pa3BuUTUe YenoBe4ecKoro « YcToiumneoe passutue
coobuwecrsa * ®pUNaHc 1 NPoeKTHan Kanurana IKOHOMMUKMN
AenATensHOCTL
A 7y 4 7 7>

1111 FOCYOAPCTBEHHASA NOALEPXXKA U PEIMYJIMPOBAHUE

- Umdpossie cTpateri u nporpamMmbl = Mpasosoe perynuposanue + CoumanbHas 3awmta = VHBECTUUMM B MHGPACTPYKTYPY 1 OBpasosarie

* o T 7 _ A

DAKTOPbI PA3BUTUA o PUCKMU U BbI3OBbI

+ HecTabunbHOCTb AOXOAOR

TEXHONOIMM4YECKUE /_"/.' IKOHOMMUYECKME COUMANBHLIE =
171 4| - OTCyTCTBUE COLMANBHBIX FrapaHTi

- LUudposoe HepaseHcTBO

« U, Big Data, loT + POCT UMGPOBOI 3KOHOMMKN * WameHeHvie NpeanouTeHmit paGoTHUKOB
* Pa3ssutue undpoBbIx NNaTdopm + Yp6aunsaums « PassuTue UMbPOBBIX HABLIKOB Rt T i e e
* 3ameuieHmne paboumnx mect

TexHonormamMn

+ AsTOMaTM3aUMS NPOLEcCcos « PocT cnpoca Ha rubkue (hopmbi Tpyaa « [lemorpaduueckue nsmererms

- Kubep6GesonacHocTs + Pa3suTue Manoro u cpeanero busreca « ToBbiLEHE YPOBHS O6PA3OBaHIA

\

x

—  OcHOBHOI NOTOK BAMAHUA - — & Mopaepxwsaioliee BauaHMe » O6paTHan CBA3L 1 NOTEHUMANLHBIE PUCKM

Pucynoxk 1- Mogens udpoBoii 3aHATOCTH.

Taxke B MonenH BBIACISAIOTCS (PAKTOPHI Pa3BUTHS LUGPOBOW 3aHATOCTH, CPEAU KOTOPBIX
texHosornueckue (MU, Big Data, aBTomMaTu3zanus), s3KOHOMHUYECKUE (pocT LU(POBOM 3KOHOMHUKH,
ypbanm3zanusi, passurue MCB) u coumanbHble (M3MEHEHHE MPEINOYTEHUH pPAaOOTHUKOB, POCT
UG POBBIX HABBIKOB, AeMOrpauuecKiue N3MEHEHMs).

Hapsny c¢ mnonoxurensHbIMH 3¢G¢eKkTaMu MOJENb YYWUTHIBAET PUCKHM M BBI3OBBI, BKJIIOYAs
HECTa0MIILHOCTh JI0XO/IOB, OTCYTCTBHE COLMAIBHBIX TapaHTHUH, HU(PPOBOE HEPABEHCTBO, YIPO3BI
K1OepOe30MacHOCTH M BO3MOXKHOE BBITECHEHHE TPAJUIMOHHBIX pabodMX MECT TEXHOJIOTMYECKHUMHU
pELIEHUsMHU.

Takum oOpa3oM, mpejacTaBieHHas MOJENb JEMOHCTPUPYET CHUCTEMHBIH XapakTep HH(poBoit
3aHATOCTH W TO3BOJISIET paccMaTpuBaTh €€ KaK pe3ysibTaT B3aWMOJAEWUCTBUSA TEXHOJIOTMUYECKUX,
HKOHOMHYECKHUX, COLMABHBIX U MHCTUTYLIHOHAIBHBIX (haKTOPOB.

Ha pucynke 2 npencraBieHa AMHaMuKa pocta g poBoil 3anstoctu B Kurae 3a nepuog 2016—
2025 ropos. HaOmionaeTcst ycTOMUYMBBIA BOCXOASIIMM TpeHMA, OTpa)KaroIlMi AaKTHBHOE DPa3BUTHE
1M (pOBON 3KOHOMHKHU U pacIIUpeHHe 3aHATOCTH B IT-cexTope, 2JIeKTpOHHOW KOMMEpPIUH, OHJIAiiH-
1atopmMax U CMEXHBIX LIUPPOBBIX HHAYCTPHSIX.

B nauane nepuozna (2016-2018 rr.) pocT HOCUT YMEpEHHBIN XapakTep, oJHaKo HauuHas ¢ 2019
rojia TEMITbl YBEIMUUBAIOTCS, YTO CBSI3aHO C YCKOPEHHOU LU(pOBU3ALUEH S3KOHOMUKH M BHEIPEHUEM
MHHOBAIIMOHHBIX TexHoJjioruii. OcoOeHHO 3aMeTHBIM ckKadok HaOmromaercst mocie 2020 roma, Koraa
udpoBas TpaHchopMalys cTajia KIHoueBbIM (PaKTOPOM HIKOHOMHUYECKOTO PA3BUTHS.

K 2025 romy moxasarenb JOCTUTaeT MaKCUMAaJbHOTO 3HAYEHHS, YTO CBHJIETEIHCTBYET O
3HAYUTEIHHOM pacIIUPEHUH 10U HHU(POBOI 3aHATOCTU B CTPYKTYpe pbIHKa Tpyna Kutas u ycunenun
poJu IU(PPOBOTO CEKTOPa B HALIMOHAIBHON 3KOHOMHUKE.
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PocT undposoin zaHaTocT B KinTae (2016-2025)
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Pucynok 2 — Poc uugposoii 3ausaroctu Kurast (2016-2025rr.)

TakxuMm 06pazom, UG poBas 3aHATOCTh CTAHOBUTCS OJTHUM U3 KITFOYECBBIX ()aKTOPOB YCTOWIHMBOTO
KOHOMHYECKOro pocta Kutas, ogHako TpeOyeT ajanTallMd CUCTEMbI OOpa3OBaHHs M COIMAIbHON
TIOJINTUKH ISl CHUKCHHSI PUCKOB IIU(PPOBOTO HEPABEHCTBA M CTPYKTYPHOU O€3paOOTHIIEI.

HoBas 3aHsTOCTh B ycloBHsX nudpoBusanuu B Kurae GpopMupyercs kak pe3yabTar riyOoKoit
TpaHcopMaIi SKOHOMHKH TI0]] BO3ACHCTBHEM U(DPOBBIX TEXHOJIOTHH, MIIATHOPMEHHON SKOHOMHKHI
Y MHHOBAIIMOHHOTO pa3BuTHsA. OHa XapakTepHu3yeTcsl pacliupeHrueM ruOKux GopM 3aHITOCTH, POCTOM
JTUCTAHIIMOHHOW M TIPOSKTHOM pabOTHI, @ TAK)KE AKTHBHBIM PA3BUTHEM CAMO3AHATOCTH Yepe3 MU(PPOBBIC
1aT(OPMBI.

[{udpoBu3anuss CrOCOOCTBYET CO3JAHUIO HOBBIX TNPOPECCH H OTpacieid, MOBBIIIACT
3¢ (HEeKTUBHOCTh MCIOIB30BAaHUSI TPYIOBBIX PECYpCOB M YCHUIIMBAET POJIb YEIOBEUYECKOTO KamuTala.
OMHOBPEMEHHO TMPOUCXOAT CTPYKTYpHBIE HM3MEHEHHS Ha pBIHKE TpyAa: COKpaIaeTrcs JoJis
TPaJAULIMOHHBIX pabOYUX MECT U BO3pACTAET CIPOC Ha U(POBBIC HABBIKK, aHATUTUYECKOE MBIIIIJICHHE
Y QJIAITUBHOCTD.

CrnenoBarenbHO, HOBast 3aHATOCTh B KHTae CTAHOBUTCS BaXKHBIM JIpaiiBEpOM 3KOHOMHUYECKOTO
pocTa ¥ MHHOBAIIMOHHOTO Pa3BUTHS CTpaHbl. OTHAKO M1 €€ YCTOWIMBOCTH HEOOXOIUMBI JaJIbHEHIIICe
pa3BUTHE CUCTEMBbI 00pa30BaHMsl, TOBBIIICHHE IIU(PPOBOM TPAMOTHOCTH HACETICHUS U peau3alus Mep
10 CHIDKEHUIO COIMATBLHOTO U TEXHOJIOTHYECKOTO HEPAaBEHCTRA.
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BJIMAHUE YEJTOBEYECKOI'O HIOTEHIIUAJIA HA THHOBAIIMOHHOE
PA3BUTHUE KHP

[ £ ®vlz dz
Kasaxcwmomamamybli negaror myeckummnm yHUBeEDP
Kas3ax,dM04181-OK O HO MU K

AHHOTauUuwnA

B crarbe paccMarpuBaeTcsl BIMSHHUE YEIOBEUYECKOIO MOTEHIMAIAa HA MHHOBALMOHHOE Pa3BUTHE
Kuraiickoit Hapognoit PecnyOnmuku. AHAIM3UPYIOTCS  KIHOYEBbIE  (akTOpel  (POpMUpPOBAHUS
YeJI0BEYECKOI0 KalluTana, BKIOYas OO0pa3oBaHME, HAyYHO-HCCIIEIOBATENIbCKYIO JESITENBHOCTh U
rOCy/IapCTBEHHYI0 TMONUTUKY B cdepe wuHHOBauuid. Ocoboe BHHMMAaHHUE YHAEISETCS  POJIH
KBaJTM(PUIIMPOBAHHBIX KaJIpoB B obecrieyeHun TEXHOJIOIMYECKOT 0 nporpecca u
KOHKypeHTocriocooHocT skoHoMuKH Kurtas. Ha ocHoBe n3yudenus onbita KHP nenaercs BeiBog 0 TOM,
910 3((PEeKTHBHOE HCHOIB30BAHME UYEIOBEUECKOTO IOTEHIMANA SIBISCTCS OJHUM M3 PEIIAIONINX
YCIIOBUH YCTOMYMBOTO MHHOBALIMOHHOT'O POCTA.

KiaroueBble cj10Ba: 4YCIOBCUCCKUM IIOTCHIMAJNI, YCIOBCUSCKHM KaIlMTaj, HHHOBAIIMOHHOC
pazButue, Kuraiickas Hapognas PecrnyOnuka, HWHHOBallMOHHAsE ASKOHOMHUKA, TOCYJapCTBEHHAas
MIOJINTUKA, HAYYHO-UCCIIEI0OBATENbCKAsL €A TEIbHOCTD.

B ycnoBusx ctpeMuTenbHOW rinodalv3alud U TMepexoja MHUPOBOW SKOHOMHKH K MOJEIH,
OCHOBaHHOW Ha 3HAHUSX, HHHOBAIIMY CTAHOBSITCS KIIFOYEBBIM (PaKTOPOM YCTOHIHBOTO SIKOHOMUYECKOTO
pocTa U MOBBIIICHUS KOHKYPEHTOCIIOCOOHOCTH rocyaapcTB. COBpeMEHHbIE SKOHOMHYECKUE CUCTEMBI
BCE B OOJIbIIIEH CTETICHU 3aBUCST HE TOJIBKO OT MPUPOIHBIX U MAaTEPUAIBHBIX PECYPCOB, HO U OT YPOBHS
pa3BUTHS YEJIOBEUYECKOr0 IMOTEHIMANa, BKIIOYAIOMIET0 oOpa3oBaHue, MPOQecCHOHATbHBIE HAaBBIKH,
HAyYHO-TEXHUYECKHE KOMIETCHIIMH U CIIOCOOHOCTh K TeHEpAIK HOBBIX 3HAHUH.

YenoBeueckuii MOTEHIMAN B HACTOSIIIEE BPEMsI pacCMaTpHUBAeTCsS KaKk CTpATETUYECKUH pecypc,
oOecrieunBarONIMil (HOPMUPOBAHNE W PA3BUTHE HAIMOHAJIHHBIX MHHOBAIMOHHBIX cucTeM. Ero poib
0COOCHHO BO3pacTaeT B YCIOBUAX IU(PPOBU3ANMH SKOHOMHKH, YCKOPEHHOTO TEXHOJIOTHYECKOTO
mporpecca M YCWIEHHsS TIJI00anbHOM KOHKypeHIMHM. MHBecTunum B o00pa3oBaHMe, Hay4yHbIE
UCCIICIOBAaHMS M pa3BUTHE YEIOBEYECKOr'0 KamuTalla CTAHOBATCA MPHOPUTETHHIM HAMpaBiIeHHEM
roCyJJapCTBEHHOM MOJUTUKH BEAYIIUX CTPAH MHUpa.

B HacTosimiee Bpems B HAy4HOU JIUTepaType BCTPEUatoTCs pa3InyHbIe MOAXOAbI K ONIPEIEICHUIO
YeJI0BEYECKOro MOTEeHIINazia:

— PpecypCHBI TOIXOJ, pPacCMaTPHUBAIOIIMI YEIOBEUECKUN TMOTEHIMAN KaK COBOKYITHOCTb
CIIOCOOHOCTEHN M KauecTB, (POPMHUPYIOIMIUX TPYIOBBIE PECYPCHI OOIIECTBA;

— (aKTOPHBIN MOAXOJ, MPEACTABISIONINN YETOBEUECKUN MOTEHIMAN KaK KI0UYeBOil (akTop
COLIMAJIbHO-9KOHOMUYECKOTO Pa3BUTHS;

— aKCUOJOTUYECKUH MOAXO0/, TPAKTYIOLINI YeI0BeYeCKUil MOTEHIIHA KaK CUCTEMY IIEHHOCTE!
Y MOTHBALIUN K Pa3BUTHIO.

B cTpykType uyenoBedeckoro TMOTEHIMAa TPHUHSATO BBIACIATH CIEAYIONIUE KIFOUEBbIC
COCTaBJISIOLIHE:

1) nemorpaduueckas — BKIOYAaeT KOJMYECCTBEHHBIC TMapaMeTpbl  HACEJCHHS, €ro
MI0JIOBO3PACTHYIO CTPYKTYPY, OKa3aTeIn BOCIPOU3BOICTBA.

2) oOpa3oBaTenbHas — XapaKTepU3yeT YPOBEHb OOpa3oBaHMs W KBaJTM(HUKAIIMUA, HABBIKA U
KOMITCTCHITHH.

3) TpymoBas — OTpaykaeT KOJMYECTBO M KAueCTBO paboueil CUiIbl, TPYJOBYIO MOTHBAIUIO W
MIPOU3BOIUTENILHOCTD TPY/Ia.

4) Hay4Has — OTMCHIBACT MACIITA0BI U YPOBEHb HAyUHOU JCATEIBHOCTH, BKJI]] B MHHOBAIIUH.

5) 3710poBbe — BKJIIOYACT T[OKA3aTelIM 3JI0POBbs HACEJCHHUS, JOCTYIMHOCTh U KavyeCTBO
MEIULUHCKON TTOMOIIH.
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6) KyJbTypHAasi — OTpa)kaeT KyJIbTYPHBIH YPOBEHb U LIEHHOCTH OOIICCTBA.

s n3MepeHust 4enoBEeYECKOTO MOTEHIMANa UCIIOJb3YOTCS Pa3IudHbIe MOAXO0IbI U METOAMKHU.
Haubonee wu3BecTHhIM siBisiercss MHaexkc pa3BuTus yenmoBedeckoro mnoreHnmana (MPUYID),
NpeAIoKEHHBIN Tpynmoi skcrepToB [Iporpammer pazsutuss OOH B 1990 rogy (UNDP, 1990), ¢ 2013
rojila JJaHHBIM IOKa3aTesb MOJy4dws HaumeHoBaHue WMHnekc demoBeuyeckoro pazsutus (MYP). MYP
MpeJICTaBiIseT cO00M MHTErpaIbHBIN MMOKa3aTelb, U3MEPSIOLINI JOCTUKEHHSI CTPaH M0 TPEM OCHOBHBIM
HaIPaBJICHUSM:

1) nonrojetue W 37A0pOBbE — OLEHHBACTCS MOKAa3aTeIeM OXHIAEMOW MpPOIOKUTEIBHOCTH
KU3HU TPU POKICHUU.

2) 3HaHUS — U3MEPSCTCSI KOMOUMHAIIMEH CPeTHEro YUCa JIET 00y4EHHsI K 0)KHUIAEMOr0 YHCIIa JIeT
o0ydeHusl.

3) ypOBEHB KU3HHU — OI[CHUBAETCS 110 BAJIOBOMY HAIIMOHAILHOMY J0XO/y Ha AyIIy HACEICHHUS.

WNHaekc paccuMThIBAETCS KaK CPEJHEE I'€OMETPUYECKOE HOPMAIM30BAaHHBIX HHIEKCOB IIO
KaXJIOMy U3 TpexX u3mMepeHuil. OH n03BOJISET CPAaBHUBATH CTPAHBI 10 YPOBHIO YEJIOBEUYECKOT0 Pa3BUTHUS
U OLIEHHBATh IIPOIPECC BO BPEMEHM.

TakuMm 00pa3om, yenoBEeYECKUI MOTEHIUAN MPEACTABISAET CO00M CI0KHYI0 MHOTOACIIEKTHYIO
KAaTEropuIo, XapaKTepU3yIOIIyI0 CO3UIaTeNIbHbIE BO3MOKHOCTU 001iecTBa. OH HEpa3pbIBHO CBSI3aH C
MHHOBALIMOHHBIM MOTEHLUUAJIOM, BBICTyHasi €ro KJIKYEeBOH cocTaBistouend. MIMeHHo uenoBedeckuit
KanuTas, BOIUIONIAIONIMN 3HAHUS, HABBIKM M MOTHBAIIMM JIIOJIEH, SIBJISICTCS TJIaBHBIM MCTOYHUKOM M
nBwxKymen cuwioi uHHoBanui [Kopuarun, 2012]. C apyroil cTOpoHbl, ”HHOBAallMOHHOE pa3BUTHE
CO3/1a€T BO3MOKHOCTH JJI1 Hapal[MBaHUS YEJIOBEYECKOT0 MOTEHIIMAIa 3a CUET MOBBILLIEHUS YPOBHS U
KauecTBa >KU3HU, 00pa30BaHMsl, 3I0pPOBbs. JTa B3aUMOCBS3b HATJISAHO MPEACTaBIEHA HA JOTHYECKOU

cxeme (puc. 1).
L ~
MHHOBaLMOHHbIA NoTeHUMan YenoeeuecKMid noTeHLMan

. O6pazoBaHue M KBaNMOUKaLUMA

HayuHo-TexHu4yeckan H6a3sa (paspaboTum,
natexTbl, o6opyaoBaHue) . 300pPOBbE M AONTONETHE
2. PMHAHCOBbLIE pPecypChbl 417 MHHOBALMIA . TPY.A0BbIE PECYPChI M 3aHATOCTL

(BrogpHETHBIE, YACTHbIE MHBECTULMH)
. Hay4Hble Haapbl U AOCTUMEHWA
3. MHHOBaAUMOHHAA MHGPaCTPYKTYpa

(texHonapum, GusHec-mHKYBaTopbI) - KynbTypau ueHHoCTH

B W N =

4. focyAapcTBEHHAA MHHOBAUMOHHAA NOAUTHMKA M - NpeanpuHUMaTenbCKue cnocoGHOCTH

pPerynuposaHue

5. MuTerpauma Hayku, obpasosaHma m BusHeca

6. CNpoCc Ha MHHOBAaUMM, EMKOCTb PhbIHKA /
N [ 1

N

PﬂcyHOK 1 — B3aumMocBSI3b 3JIEMEHTOB YeJI0BEYECKOro 1 HMHHOBAIIHOHHOI'0 ITIOTCHIHMAJIA

Kak BUAHO U3 cXeMBbI, TaKhe KOMIIOHEHTHI YeJIOBEUECKOTO MOTEHIIMaa, Kak 00pa3oBaTeNbHBIH,
Hay4HBIA, TPYAOBOH, HAMpAMYy (GOPMHPYIOT KaJAPOBYI0O U HHTEIJICKTyaJIbHYI) COCTaBIISFOIINE
WHHOBAIIMOHHOTO TIOTeHIIMana. [Ipu 5ToM AOCTHXEHUS B MHHOBAIIMOHHOM cdepe uepe3 pocT 10X0I0B
M Ka4yeCTBa XU3HU CTUMYJHUPYIOT HAKOIJIEHWE 30POBbs, 3HAHHI, KOMIIETCHIIUN, TO €CTh Pa3BUTHE
YeJI0BEUECKOro MoTeHIMaa.

B koHTEKCTe KMTalCKOW WHHOBAIMOHHOM CHCTEMBI KaTEropusi MHHOBAIIMOHHOTO MOTEHIHAIIA
TECHO CBsi3aHA C MOHSATHEM <(CKEHBIAM» ( ), 0O3HAYAIOIIUM BHICOKOKBATU(UIIMPOBAHHBIE KAlIPHI,
o0yaarolye BHIIAIOIUMUCS CIOCOOHOCTSIMU, 3HAHUSMU U MOPAIbHBIMU KadecTBamu. KoHIemius
(OKEHBIIa» OTpakaeT Crenu(uKy KUTAWCKOTO MOJX0Ja, TP KOTOPOM BO TJIABY yIJia CTABUTCS HE
pocTo MpodeccHoHaNu3M, HO U UISHHO-HPABCTBEHHBIE XaPAKTEPUCTUKU YENIOBEKa KaK JBIKYIICH

144



MesxyHapo iHbli HayuHbli xypHast AKAJITEMUK Ne 1 (304) 2026 T.

CWJIBI MHHOBAaMOHHOTO pa3Butus. OcoOblii WHTEpEC B JaHHOM KOHTEKCTE MPEACTABISET OIBIT
Kwuraiickoit Hapomnoii PecnyOnukm, koTopas 3a TMOCJIEIHHE ACCITHICTHS MPOJEMOHCTPHpOBaja
BIICUATIISIONIME TEMIIBl HJKOHOMHUYECKOTO H  TEXHOJOTMYECKOro pasButus. Kwurtaii cymen
TpaHCPOPMHUPOBATHCS U3 CTPAHBI C MPEUMYIIECTBEHHO arpapHOi 3KOHOMHUKOI B OJJHOTO U3 MUPOBBIX
TUAEpOB B chepe MHHOBAIUH, BBICOKUX TEXHOJIOTUN U TUPPOBOi s3KOHOMUKH. CYIIIECTBEHHYIO POJIb B
3TOM IMPOIECCE ChIrpaja LieJICHANpPaBIEHHAs TOCYyAapCTBEHHAsl IMOJUTUKA, OPUEHTHUPOBAaHHAs Ha
pa3BUTHE UYEJIOBEUYECKOTO KalMTalda, MOJCPHU3AIMIO CUCTEMbl O0pa3oBaHUsS H  aKTUBHOE
CTUMYJIMPOBAHHUE HAyYHO-UCCIIEA0BATEIbCKON 1€ATEIbHOCTH.

UYenoBeueckuil MOTEHIMAI B COBPEMEHHON JKOHOMMYECKOM HAyKe pacCMaTpUBAETC Kak
MHOTOYPOBHEBasi W JMHAMHUYECKAas KAaTEeropus, OTpakarollash COBOKYIIHOCTh HAKOIUIEHHBIX U
peann3yeMbIX KAaueCTBEHHBIX XapaKTEPUCTUK 4YEJIOBEUECKUX pecypcoB. B pamkax Tteopuu
YEJIOBEUECKOr0 KaluTaja, pa3paboTaHHON TakuMu uccienoBaTessiMu, Kak . bekkep u T. Ilyub,
YEeIIOBEYCCKUI TMOTEHIMAl HWHTEPIPETHPYETCS KAk pe3yJdbTaT WMHBECTULMKA B oOpa3zoBaHue,
3/IpaBOOXpaHEHHE, MPO(PECCHOHANBHYIO MOJATOTOBKY M Pa3BUTHE KOMIIETEHIIMM, 00eCredrBaronInX
POCT IPOU3BOUTEILHOCTH TPYJa B SKOHOMHUYECKOH 3D PEeKTUBHOCTH.

B ycioBusix CTaHOBJIEHHSI SKOHOMHKHU 3HAHUN M YCWJICHHS TJI00aJbHON TEXHOJIOTUYECKOM
KOHKYPEHIIMM YEJIOBEYECKUM TMOTEHIMAI MPHOOpPETaeT CTaTyC CHUCTEMOOOpa3yIOIIEero »JIeMEeHTa
WHHOBAIIMOHHOTO pa3BuTus. Ero 3naynMocTts 00ycIoBIeHa CITOCOOHOCTHIO HE TOJIBKO BOCIIPOU3BOAUTD
CYIIECTBYIOIINE 3HAHUS, HO M TCHEPUPOBATh NMPUHIUITHAIBHO HOBBIC HJICH, (GOPMHUPYS OCHOBY ISt
Hay4YHO-TEXHUYECKOro mporpecca. IIpu 3TOM KIIIOYEBBIM aclEKTOM CTAaHOBUTCS KayeCTBO
YEJIOBEUECKOr0 KaluTaja, BhIpa)karolleecs B YpPOBHE OOpa3OBaHMs, Pa3BUTHUU HCCIEAOBATEIIbCKUX
HABBIKOB, KPEATUBHOCTH U CIOCOOHOCTH K MEKIUCIUTUIMHAPHOMY B3aUMO/ICHCTBUIO.

C mo3ulMii WHCTUTYIIMOHAJIBHOTO TOAXOJAa YEJIOBEUECKHH IOTEHIMAl TakK)Ke BBICTYMAaeT
BaXHEHIIMM KOMIIOHEHTOM HAIlMOHATbHOW MHHOBAIMOHHON CHCTEMBI, 00ecTieunBasi B3auMOIeiCTBHE
MeXay Hay4yHOM cdepoil, OuZHEeC-CTPYKTypaMH M rocyJapcTBoM. O((PEeKTUBHOCTH TaKOro
B3aUMOJICHCTBUS BO MHOTOM OIIPEACNISCTCS] YPOBHEM IOATOTOBKM KaJIpOB, MX BOBJICYEHHOCTHIO B
UCCIIEIOBATENLCKYIO JESTENBHOCTh M CIIOCOOHOCTBIO aJanTUPOBAThCA K OBICTPO MEHSIOIIUMCS
TEXHOJIOTUYECKUM yCIIOBUSIM.

OMIOUPUYECKUE HCCIEAOBAHUS MOATBEPKAAIOT HAIMYUE YCTOMYMBOM KOPPENALMH MEXKIY
YPOBHEM PA3BUTHUSI YETOBEYECKOTO KaluTala W MOKa3aTeIsIMU MHHOBAIIMOHHOW aKTHBHOCTH, TAKUMU
kak 00bpéMbl HMOKP, xonuuecTBO MaTeHTHBIX 3afBOK M YPOBEHb KOMMEPIIUATHU3AINHA TEXHOJIOTUM.
Bonee Toro, uenoBedyecknii MOTEHIIMAN OKA3bIBAET HE TOJILKO MPSIMOE, HO U KOCBEHHOE BIIMSHUE Ha
WHHOBAIIMOHHOE  pa3BuUTHE, (GOPMUPYSd  WHCTHUTYIMOHAIBHYIO  Cpedy, CIIOCOOCTBYIOMIYIO
pacpoCTpaHEHHUIO 3HAHUW U Pa3BUTHIO TIPEANIPUHUMATEIHCKOM NHUIIMATUBBI.

Crenyer nmog4epKHyTh, UYTO B COBPEMEHHBIX YCIIOBUSIX BIUSHUE YEIOBEYECKOIrO MOTEHIMAIa
HOCHUT KyMYJSITUBHBIA W MYJIbTUIUIMKATUBHBIN Xapaktep. HakoruieHne 3HaHW M KOMIIETCHIUA
OPUBOIUT K 3(PPEeKTy «CaMOYyCHICHHS», TPU KOTOPOM KaxK[as TMOCTEeAyIoliass WHBECTHIUS B
YEJIOBEUECKHI KaluTall MOBBIIIAET OTAa4y OT MPEAbIIYIINX BIOKEHUNH. ITO (OPMHUPYET YCTONUUBYIO
TPACKTOPUI0 MHHOBAIMOHHOTO pPOCTa M CHOCOOCTBYET MEpexoay SKOHOMHUKH Ha Ooliee BBICOKHUI
TEXHOJIOTHYECKU ypoBeHb (Tabnuia 1).

Tadiauuna 1 — B3anMocBsi3b 4eJ10BE4eCKOro NOTEHIMAJIA M HHHOBALIMOHHOI'0 PA3BUTHS

DJIeMeHT Conep:xanue Bausinue HA | DKOHOMHYECKH I

YeJI0BEYEeCKOro HUHHOBALMH 3¢ ekt

NOTEeHINAJIA

Ob6pazoBanue YpoBenb u kauecTBO | Poct kBamudukanuu u | [loBeimenue
MMOATOTOBKH KaJApOB MHHOBAITMOHHOT O MMPOU3BOJUTCIIBHOCTHU

MBIIICHHUS TpyJa

Hayunslie Uccnenosarennckue | Co3ganue HOBEIX | YBeIuueHue qucia

KOMIIETEHIINHT HaBBIKM, y4YacTHE B | TEXHOJOTUU U | MATEHTOB U CTapTanoB
HUOKP pa3paboToK
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KpeaTtuBHOCTB u | CnocoOHOCTB Passurtue Pocr
MHHOBAIIHOHHOE TEHEPUPOBATh UJIEW | UHHOBALMOHHBIX KOHKYPEHTOCIIOCOOHOCTH
MBIIIJICHUE peuieHuin
[Ipodeccuonanpusiii | [IpakTrudeckue DddexTuBHOEC CHuxeHue H3IEPKEK HU
OTIBIT HaBBIKH U | BHEJIPEHUE TEXHOJIOTHI | PUCKOB
JKCHEepTH3a
AanTUBHOCTD I'nbxocTh u | beictpas peakuus Ha | YCTOMYMBOCTD
CIIOCOOHOCTh K | TEXHOJIOTUYECKUE SKOHOMUKH
00y4YEeHUIO0 W3MEHEHUS
HNuctutynuonaneHas | Bzaumopeiicteue dopmMupoBaHUE Jonrocpounsrit
cpena HAayKW, OW3HecCa W | MHHOBAIIMOHHON SKOHOMHUYECKHI POCT
rocyJapcraa 9KOCHUCTEMBI

AHain3 B3aMMOCBSI3U YEJIOBEUECKOro MOTEHIMala 1 MHHOBALIMOHHOTO Pa3BUTHS IOKA3bIBAET,
YTO KaXJIbI M3 €ro CTPYKTYPHBIX 3JIEMEHTOB BHOCHT CIEHU(PHUECKUIl BKIax B (OPMHpPOBAHUE
MHHOBAIIMOHHOW SKOHOMMKH U B COBOKYITHOCTH 00€CII€UNBAET YCTONUMBBIN SKOHOMUYECKUN 3P PEKT.

[Ipexne Bcero, ypoBeHb OOpa30BaHMS BBICTYNACT 0a30BBIM (PAKTOPOM, OINPEACISIOIIUM
Ka4yecTBO YeJIOBEUECKOro kanuraa. [IoBbiienne o0pa3oBaTeIbHOIO YPOBHS HANPsAMYIO CIOCOOCTBYET
pocty kBanudukanuu padodeit cuibl, (opMHUPOBAHHIO MHHOBAIIMOHHOTO MBILIUICHUS U, KaK CIEJICTBHE,
YBEJIMYEHUIO IPOU3BOJUTEIBHOCTH TPY/Ia.

HayuHple KOMIETEHIIUHU SBISIOTCS KIIFOYEBBIM 3JIEMEHTOM T€HEpaIllii WHHOBAIUH, TTOCKOJIBKY
MMEHHO OHHM O0€Cle4YMBalOT CO3JaHUWE HOBBIX 3HAHWM, TEXHOJOTMM M HUX MOCIEAYIOIIYIO
KOMMepIHanu3anuio. B pesyiprare yCHIMBAeTCsl MAaTEHTHAs aKTUBHOCTh M YCKOPSIETCS pa3BHTHE
BBICOKOTEXHOJIOTMYHBIX OTpacieil S5KOHOMHUKHU.

KpeatnBHOCTh M WHHOBAaIMOHHOE MBIIUICHUE BBICTYIAIOT BAXHEHUIIMMHU HEMaTepHAIbHBIMH
pecypcamu, KOTOpPbIE ONPEIENSIOT CHOCOOHOCTh SKOHOMHUKHM K CO3JaHUIO NPOPBIBHBIX PELICHUN U
(GOpMHpPOBaHHIO HOBBIX PBIHKOB. VX pa3BUTHE HENOCPEICTBEHHO CBSI3aHO C  POCTOM
KOHKYPEHTOCIIOCOOHOCTH HAI[MOHAJIbHBIX KOMIIAHUH Ha I1100aJIbHOM YPOBHE.

[TpodeccuonanbHblil onbIT obecnieunBaeT 3Q(PEKTUBHOE BHEAPEHUE TEXHOJIOTUNA B PEabHBIN
CEKTOP SKOHOMUKH, CHWXKAas U3/I€P’KKU U TIOBBIIIAs pe3yIbTaTUBHOCTh MHHOBAIIMOHHBIX MpOIeccoB. B
CBOIO OYepe/ib, aaNTHBHOCTD YEIIOBEUECKOTO KalMTaja M03BOJIsIET 9KOHOMUKE OBICTPO pearnpoBaTth Ha
TEXHOJIOTUYECKHE U3MEHEHUS U COXPAHATh YCTOMYHMBOCTD B YCJIOBUSAX BHICOKOH HEONpeAeIEHHOCTH.

Ocoboe 3HaYeHne NMeeT MHCTUTYIIMOHATIBHAS Cpe/ia, KOTopast 00ecTieYnBaeT B3aMMO/ICHCTBHE
HayKH, Ou3Heca 1 rocyaapcTBa. IMeHHO oHa hopMupyeT yciaoBus i TpaHC(POPMALIUU YETOBEYECKOTO
MOTEHIIMAaJIa B peabHbIE HHHOBAIIMOHHBIE PE3YJIBTATHI U IOJITOCPOYHBIA IKOHOMHYECKHHA POCT.

Takum 00pa3oM, MOMKHO cjelaTh BBIBOJA, YTO YEJIOBEYECKMH TMOTEHIMAT OKa3bIBAaeT
KOMIUIEKCHO€ W CHCTEMHOE BIIMSHUE HAa WHHOBAI[MOHHOE pa3BUTHE. ET0 OTAEIbHBIE 3JEMEHTHI
B3aMMOCBSI3aHbl M YCHJIMBAIOT JIpyr Jpyra, (GopMupys MyJIbTHILIMKAaTUBHBIN 3(dext, KoTopblit
MPOSIBIISIETCS. B POCT€ HMHHOBAIIMOHHON aKTUBHOCTH, YCKOPEHHH TEXHOJOTHUYECKOTO Tporpecca u
MOBBIIIEHUN KOHKYPEHTOCIIOCOOHOCTH SKOHOMUKH B IIEJIOM.

st Gosee cTpororo OOOCHOBAaHHUSI POJM YEIOBEUECKOTO TOTEHIMAjda B WHHOBAI[MOHHOM
Pa3BUTHH MOKHO UCIIOJIb30BaTh YIPOIIEHHYIO SKOHOMHKO-MaTEMaTHUECKY IO MOJIETIb:

‘0 | {06 1 f'YQO [i0&i o
rue:
‘©- ypoBeHb HHHOBAIIMOHHOMN aKTUBHOCTH ([TATEHTHI, TEXHOJIOTHH, CTapTaIlbl);
"O0— 4enoBeUeCKHii KaIuTar;
YOO— uHBECTHUIIMH B HAyYHBIE UCCIIEIOBAHUS U Pa3padOTKH;
‘O¢ +— @HcTuTyHMOHANBHAS CPEa;
| R — KOX(UITUEHTHI BIUSHUS;
-— npouune GaKTopkl.

= =4 -8 —a —a -9
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Koadduuuent| orpaskaer BKJIaJ Y€JIOBEUECKOTo MOTEHIMANa B MHHOBAIIMOHHOE pa3BuTHE. B
CTpaHax C pPa3BUTOM CHUCTEeMOM 00pa3oBaHUs M HAyKH €ro 3HaueHHe, KaK IpPaBHUJIO, BBIIIE, YTO
IIOATBEPKIAET IPUOPUTETHOCTh MHBECTULIMN B YEJIOBEUYECKUMN KAIUTAaI.

Jns Oonee riyOOKOro TOHUMAHUS POJM YEJIOBEYECKOro TMOTEHIHana Ienecoo0pa3Ho
paccMoTpers Kuraii B cpaBHEHHUH € Pa3BUTBIMU U Pa3BUBAIOIIUMUCS CTPAHAMH.

Taﬁ.lmua 2— CpaBHeHne noKa3aTejied 4eJI0Be4eCKOro KanmurTajia 1 HHHOBAIUii

IToxka3zarTean Kuraii CIIA I'epmanus HUnausn
Pacxonst Ha HUOKP (% BBII) ~2,6 ~3,5 ~3,1 ~0,7
Uwucno uccnenopareneit (Ha vt ven.) | ~1300 ~4300 ~5000 ~250
ITateHTh! (Toa, THIC.) >2000 ~600 ~300 ~50

Hons STEM-BeinyckHukoB (%) Bricokas Cpennsist Cpennsist Bricokas
TeMribl pocTa MHHOBAIUH Ouensb Boicokue | CtabwibpHble | CTabmibpHbIe | PacTymue

CpaBHUTEIIBHBIN aHAJIU3 MMOKa3bIBAET, YTO KuTal 3aHMMaeT NpOMEKYTOUHOE MOJI0KEHNUE MEKITY
Pa3BUTHIMH CTPAHAMU U PA3BUBAIOIIMMHUCS YIKOHOMHKAMHU, OJJHAKO JIEMOHCTPUPYET HauOo0JIee BHICOKHE
TEMIIbl POCTa MHHOBAIMOHHOM akTUBHOCTH. B ornuuue ot CILIA u ['epmanuu, rjie MHHOBAlIUOHHbBIE
CHUCTEMBI YX€ JOCTUIJIM 3penoctd, Kwurail nemaer akueHT Ha MaciiTaOHOM HapalldBaHUHU
YEJIOBEUECKOro KaruTaja, 0COOCHHO B 00JIaCTH TEXHUYECKOTO U MHKEHEPHOTO 00pa30BaHuUs.

CIIIA coxpaHSIOT JIMAEPCTBO 3a CUET BBHICOKOM KOHLEHTpPALMU HMCCIEAO0BaTENe U pa3BUTOM
WHHOBAIIMOHHOW HMH(PACTPyKTypbl, OIHAKO TEMIIbI pOCTa YCTYMalT KHUTaiickuMm. [‘epMmanus
XapaKkTepU3yeTcss BBICOKOM J(PQPEKTUBHOCTHIO HCIOJIB30BAHUS YEJIOBEYCCKOTO KamuTajia, HO
orpaHudeHa JeMorpapuyecKuMu GpakTopamu.

Wuaus, o0manas 3HAYMTEIBHBIM YEJIOBEYSCKIM MTOTCHIIMATIOM, CTAJIKUBAETCS C MPOOIEMaMHU €T0
Ka4eCTBEHHOM pealin3allvu, 4TO CICPKMUBACT MHHOBAIMOHHOE Pa3BUTHE.

Takum 00pa3oMm, KJIIOYEBBIM OTJIWYHMEM KHUTAMCKOH MOJENTU  SIBIISIETCA  COYECTAHHE
KOJIMYECTBEHHOTO POCTA YEJIOBEYECKOTO KalHUTajlla C AKTUBHOW TOCYJApCTBEHHON MOAJEPKKOM
WHHOBAIMK. DTO 00ecreuynBaeT yCKOpeHHOe (hOPMUPOBAHUE HAITMOHAILHON MHHOBAIIMOHHOM CHCTEMBI
Y TO3BOJISIET CTPAHE COKPALLATH TEXHOJIOTUYECKOE OTCTAaBAHUE OT MUPOBBIX JIUJIEPOB.

Tabmuma 3 — OcHOBHBIC MOKa3aTeJd Pa3BUTHSA YeJOBEYECCKOr0 MOTCHIHAJA H
unHopanuii B KHP

IToxka3arean 2010 2015 | 2020 | 2024
Pacxoapt Ha HUOKP (% BBII) 1,7 2,1 2,4 2,6
KonnuecTBo mrccnenoBaTeneit (MIH Yell. ) 1,2 1,6 2,0 2,4
Uucno naTeHToB (ThIC.) 391 968 1500 | 2100
Jlonst HaceneHus ¢ BbIcIIMM obpazoBanueM (%) | 8,9 12,4 15,5 18,2

AHau3 TpeACTaBICHHBIX JAHHBIX IMOKa3blBaeT, uro B Kurae Habmiogaercs yCTONYMBBIM M
JUHAMHYHBIN POCT KITIOYEBBIX MOKa3aTeNlel, XapakTepU3yIOLUX pa3BUTHE YEJI0BEUECKOT0 TOTeHIINaja
Y MTHHOBAIIMOHHON aKTMBHOCTH.

[Ipexxne Bcero, yBenuuenue pacxonoB Ha HUOKP ¢ 1,7% no 2,6% BBII cBunerenscTByer o
MIOCJIEA0OBATEbHOM  YCHWJIEHMH TOCYJapCTBEHHOM W  KOPIOpPaTHMBHOM  IOAJEPKKH  HAy4dHO-
HCCIIEI0BATENBCKON JIEATEILHOCTU. DTO OTPAXKAeT CTPATETNUYECKY0 OPUEHTALUIO CTPAHBI HA TEPEXO0.
K MHHOBAIIMOHHOM MOJENIN YKOHOMUYECKOTO pOCTa.

OZHOBpPEMEHHO OTMEYAETCsl 3HAYUTEIbHOE YBEJIMYEHUE YHMCICHHOCTU MCCIIEAO0BaTeNel, 4To
yKa3blBaeT Ha AaKTUBHOE pACUIMPEHHE HAy4HO-00pa30BaTeNbHOW 0a3bl M pPOCT BOBICUEHHOCTH
4eJI0BEYECKOI0 KaluTala B chepy HccieJoBaHuM U pa3paboToK. JJaHHBIHN Ipoliece ABISETCs KIIIOYEBBIM
(aKkTOPOM YCKOPEHUS TEXHOJIOTUYECKOT0 Iporpecca.

CyIliecTBeHHBIII pPOCT uHWcCia MATEHTOB JEMOHCTPUPYET MOBBIIEHHE S(PPEKTUBHOCTH
TpaHc(hopMallMM HAy4YHBIX 3HAHUH B KOHKPETHBIE TEXHOJOTHMUECKHE pEIIeHUS M HWHHOBAIIMOHHBIE
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IPOAYKTBL. ODTO CBHUJETEIBCTBYET O IIOCTENEHHOM YKPEIUIEHUM HAlMOHAJIBbHOM WHHOBALlMOHHOMN
cuctembl KuTas 1 moBbIlIeHNN €€ KOHKYPEHTOCIIOCOOHOCTH HAa MUPOBOM YpPOBHE.

Poct nmonm HaceneHus C BBICIIMM OOpa30BaHUEM IOATBEP)KAAECT CHCTEMHOE YIy4llleHHEe
KauecTBa YEJIOBEYECKOro MOTEHIHMAJIa, YTO CO3JAET JOJIFOCPOYHYK) OCHOBY MJisi YCTOMYHMBOIO
WHHOBAIMOHHOTO PpAa3BUTHUS. YBEIMYEHHE OOPa30BaTEIbHOTO YPOBHSA HACEIEHUS CIOCOOCTBYET
dbopMUpOBaHHIO KBATU(UIUPOBAHHON paboyeil CHUIlbl, CIOCOOHON amanTHpPOBATHCS K TPeOOBaHUSAM
1M (POBOM U BBICOKOTEXHOJIOTHYHOW YKOHOMHUKH.

TakuM 00pa3oM, COBOKYITHOCTH IPEACTaBICHHBIX MOKa3aTeseil MO3BOMISIET CJesiaTh BBIBOJ O
TOM, 4TO pa3BuUTHE 4YenoBedeckoro noreHnuana B KHP Hocut nenenanpaBieHHBI U CTPAaTETMYECKUI
XapakTep M HapsAMYyI KOppEeIUupyeT ¢ YCHUJICHUEM WHHOBAIMOHHOW akTMBHOCTH. Kwurai
JEMOHCTPUPYET MOJIEIb YCKOPEHHOT0 HWHHOBALIMOHHOTO pPOCTa, OCHOBAaHHYI0 Ha MacLITaOHBIX
MHBECTUIUSAX B UEIOBEUECKUIN KalUTal, HaAyKy U 00pa3oBaHue, UTO 00eCIeunBaeT CTpaHe yCToYnBOe
YKpEIlJICHUE NTO3ULUNA B MUPOBON 3KOHOMHUKE.

IIpoBenéHHOE MCCaEN0BAHUE MTO3BOJIAET CAELNATH BBIBOJ O TOM, YTO YEJIOBEUECKHM MMOTEHIUAT
ABIISICTCA KIIOYEBBIM (PAKTOPOM HHHOBAIIMOHHOTO PA3BUTHUSL M BBICTYIIAET OCHOBOW (HOPMUPOBAHHS
COBPEMEHHOM YKOHOMUKHU 3HaHHH. B ycrnoBusix rmo0anbHON TpaHcPopMaIi IKOHOMUYECKUX CHCTEM
MMEHHO YpOBEHb pPa3BUTHUSl YEJIOBEUYECKOI0 KalWTaja OMIpPENeNseT CIOCOOHOCTh IOCYyAapcTBa K
reHEepaLH, BHEAPEHUIO U KOMMEPIIMAIN3aU HNHHOBALIUM.

AHaIM3 TEOPETUUECKHUX MOAXO0/10B IM0KAa3all, YTO YEIOBEUECKUH MOTEHIIMAT IIPEICTABISIET COOOM
MHOTOYPOBHEBYIO KAaTE€TOPHUIO, BKJIIOYAIOIIYI0 OOpa3oBaTENbHBIM ypOBEHb, MpOodeccHoHaNbHbIE
KOMIIETEHIIMH, HayYHO-UCCIIEJOBATEIbCKUE HABBIKM, KPEAaTUBHOCTh M adanTUBHOCTh. COBOKYIHOCTh
JAHHBIX 3JIEMEHTOB ()OPMUPYET OCHOBY MHHOBALIMOHHOW aKTUBHOCTH M OOECIEYMBAET yCTONYHMBOE
pa3BUTHE HALMOHAIBHOW SKOHOMUKH.

Wzyuenue onbita Kuraiickoit Haponnoit PecniyOnuku moaTBep:KIaeT, YTO LieJeHapaBIeHHAs
rocy/apCTBeHHasi MOJUTHKA B cepe 00pa3oBaHus, HAYKU U TEXHOJIOTUHN CIIOCOOCTBYET YCKOPEHHOMY
HApalllMBaHUIO YEJIOBEYECKOro Kanutajna. Kurtaid NeMOHCTpUPYET YCTOMYMBBIA POCT PAcxoll0OB Ha
HUOKP, yBennuenue uncia ucciaeaoBaresieid 1 NaTEHTHOM aKTUBHOCTH, @ TAK)KE MOBBILLICHUE YPOBHS
o0pa3oBaHMs HaceleHHs. JTU TPOLECCH CBHIETEILCTBYIOT O IEPEXOAe CTpaHbl K MHHOBAIIMOHHOMN
MOJIETIU Pa3BUTHSL.

Pe3ynbrarsl aHanmm3a MOKa3bIBAIOT, YTO MEXKIY YPOBHEM pPa3BUTHUS YEIOBEUYECKOr0 NOTEHIMAIA
M WHHOBAIMOHHOM AaKTHMBHOCTBIO CYLIECTBYET IpsAMas U yCTOMYMBas B3auMOCBA3b. MHBecTuIMu B
YeJIOBEYECKUM KamuTal O0ecleuyuBaloT MYJIbTUIUIMKATUBHBIN 3((EKT, BBIPAKAIOLIUICS B pocCTe
MPOU3BOAUTENBHOCTA  TPYJa, YCKOPEHUM  TEXHOJIOTMYECKOIO  IIporpecca Y IOBBILIEHUU
KOHKYPEHTOCIIOCOOHOCTH 3KOHOMUKH.

Takum oOpazom, ombiT KHP moaTBepkmaeTr, 4To dYernoBeueCKHUU MOTEHIIMAT BBICTYIAET HE
TOJIBKO PECYPCOM, HO M CTPAaT€rM4eCKUM aKTUBOM TOCYAApCTBA, OMNPENECISIOIIHMM TPACKTOPHUIO
JOJIOCPOYHOI'0 S3KOHOMHUYECKOT'0 pocTa. B COBpEMEHHBIX yCIIOBUAX UMEHHO Pa3BUTHE YEIOBEUECKOTO
Kanurajga CTaHOBMUTCS OIPEAEISIONMM YCIOBUEM (OPMHUPOBAHUS YCTOWYMBBIX HMHHOBAIlMOHHBIX
CHUCTEM U JIOCTHXKEHUS TEXHOJIOTUYECKOIO JINIEPCTBA.
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PA3BUTHE OBIIENA BBIHOCJIMBOCTHU CTYJIEHTOB B ITPOIIECCE
OU3SNYECKOI'O BOCIIUTAHMUS B BY3E

[ O 32 ®Mu dzO dz
HayupykiioBoaubsdjktso [ OtcL Odz ¢

B coBpemenHoll cucteme BhIcHIero oOpa3oBaHMs (uU3MYecKas KyJlIbTypa paccMaTpUBAeTCs He
TOJIBKO KaK CPEJCTBO YKPEIUICHHs 3J0POBBS, HO M Kak (akTop (opMHpPOBaHUS NPOPecCHOHATHHO
3HAYUMBIX KadecTB Oyaymiero choenuanucra. OIHUM U3 KIIIOYEBBIX (PU3MYECKUX KadyecTB,
OTIPENIENIAIONMX O0IIyI0 paboTOCIOCOOHOCTh OpPraHM3Ma, SIBIISICTCSI BHIHOCIMBOCTh — CIOCOOHOCTH
MIPOTUBOCTOATH YTOMJICHUIO B X0J1€ JJIUTEIbHON (PU3NYECKON aKTUBHOCTH.

B ¢wusmonornn mpuHATO pasrpaHUYUBATH OOMIYI0 M CIEHUAIBHYIO BBIHOCIMBOCTH. OOImas
BBIHOCTIMBOCTH oOecreurnBaeT 0a30BbIil ypOBEeHb (PYHKIIMOHAIBHON FTOTOBHOCTH OpraHu3Ma K Jr0oMy
BUIY JCATEIBHOCTH U HETIOCPEACTBEHHO CBSA3aHA C a3pOOHBIMI MEXaHU3MaMHU YHEproodecredeHus |2,
c. 45].

9. Meroauka pa3BUTHsI BBIHOCIUBOCTH B YCIIOBUSIX By3a

Hau6onee > peKkTUBHBIM CPEICTBOM pa3BUTHUS aHHOTO KayecTBa MPU3HAIOTCS IHUKIMYECKUE
YIpaKHEHUS: 03/IOPOBUTEIbHBIN O€r, TuIaBaHue, X0p0a Ha JbDKax. B ycnoBusx ydeOHOTO mporecca
Haubojee JOCTYNMHBIM U3 HHUX ocTtaéres Oer. [lpolecc TpeHHPOBKU CTPOUTCS Ha MPHUHIIUIE
IIOCTETIEHHOTO YBEJIMYEHUsl HAarpy3Kd: Ha HA4YaJbHOM JTale MPUMEHSETCS PaBHOMEPHBIH METOJ ¢
OTHOCHUTENIbHO TOCTOSIHHOW WHTEHCHUBHOCTBIO, YTO IO3BOJSET YKPENUTh CEPIIEYHO-COCYAUCTYIO U
JbIXaTEeJIbHYI0 CHUCTEMBbl M IOATOTOBUTH ONOPHO-JBUraTENbHBIM ammapaT K Oojee cepbE3HBIM
BO3JEUCTBUAM.

KittoueBbIM mapamMeTpoM KOHTPOJISI Harpy3KH CIIyXHUT 4acToTa cepaeuHbix cokpaienuid (HCC).
OnTuMalbHBIN Uana3oH MyJbca Uit pa3BUTHS a3pO0HOI BEIHOCIUBOCTH cocTaBiseT 130—150 yu/muH;
IIPEBBILIEHUE ATOrO0 IOpOra O3HAYAET IEpPeXoJ B aHa3poOHBIM peXUM, HEleIecooOpa3HbIil Ha
obmenoArotToBuTenbHOM dTarne [1, c. 112].

[To mepe pocTa TPEHHUPOBAHHOCTH 11EIE€CO00Pa3HO BKIIFOYEHUE TIEPEMEHHOT0 MeToa ((apTieka):
YyepeloBaHHEe OCHOBHOTO a’pOOHOr0 TeMIMa C KpPaTKOBPEMEHHBIMH YCKOPEHHUSIMH CHOCOOCTBYET
Pa3BUTHIO CMEIIAHHON a’p0OOHO0-aHa’pOOHON BBHIHOCIMBOCTH — KaueCcTBa, HEOOXOAMMOTO B UTPOBBIX
TUCHUIUTMHAX Y4eOHo# mporpammel (Oacker6on, ¢ytoon) [3, c. 142]. [Tomumo 3TOrO, CMEHA TeMIa
CHIDKAET MCUXOJIOTMYECKYI0 MOHOTOHHOCTh IUKIMYECKOH pPadOThI, YTO OCOOEHHO 3HA4YMMO st
HAYMHAOIIINX.

B 3uMHMII miepuoJ, Mpekae BCEro B CEBEPHBIX PErMOHAX U CPEAHEH I0JIOCE, HE3aMEHUMbIM
CPEICTBOM CIyXaT 3aHATHS Ha JbDkaX. JIbDKHas MOATrOTOBKa BOBJIEKaeT B pabory cBbime 90 %
MBIILIEYHON MAaccChl, CO3/1aBas YHUKaJIbHBIE YCIOBMS JUIsl KOMIUIEKCHOTO Pa3BUTHSI BHIHOCIMBOCTH U
YKpEIUIEHUS UMMYHHOTO CTaTyca CTy/IEHTOB.

2. BoccraHoBneHue U pexXUM Harpy3ok

D¢ (hekTUBHOCTE TPEHHUPOBOUYHOTO IpOIECCa BO MHOTOM OIpeNeNnsercs COO0JeHUEM
paloHaIbHOro pexuma oTasixa. Jns peanuzauuu 3ddexrta cynepkoOMIeHCallud HHTEPBAIIb MEXTY
3aHATUSMUA JIOJDKHBI COCTaBIsATH 48—72 yaca B 3aBUCMMOCTHM OT WMHTEHCUBHOCTH Harpys3ku. [lpum
HECOOIIOCHUH JIaHHOTO YCJIOBHSI HAKaIlJIMBAeTCsl HEJIOBOCCTAHOBJIEHHE, CJIEJACTBUEM KOTOPOTO
HEPEIKO CTAHOBUTCS CHIKEHHE aKaJEeMUYECKOHW YCIIEBAEMOCTH BCJEICTBUE IEPEYTOMIICHHUS
LIEHTPAIbHOW HEPBHOW CUCTEMBI.

[IpakTuka peryispHbIX 3aHATHIl (2-3 pa3a B HeNeno) MNpoAoKuTenbHOCThi0 30—40 MuHYT
MPUBOJIUT K IOCTOBEPHOMY MPUPOCTY MaKCHUMallbHOTO noTpebdsenus kucinopoaa (MIIK) yxe o uroram
oJHOrO y4yeOHoro cemectpa [3, ¢. 78]. BaxKHBIM 3JIeMEHTOM BOCCTAHOBJICHHS SIBJISIETCS MOJIIEpKAHNE
MUTHEBOTO PEKUMa U COATAHCHPOBAHHOTO MUTAHUS: MPH JJIUTENBHBIX a3pOOHBIX Harpy3kax MmoTeps
KHUIKOCTH U MUKPORJIEMEHTOB CO3/IaéT JOMOTHUTEBHYIO HAarpy3Ky Ha Muokap [2, c. 305].
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Cy1iecTBEHHOE 3HauY€HUE MMEIOT U BHEUIHME YCIIOBUS 3aHATUH. TpEeHHMpPOBKHM Ha OTKPBITOM
BO3yXe — B MapKax WJIM Ha CTaJUOHaX — o0ecredynBaroT 0osiee BHICOKYIO OKCUICHALUIO KPOBU 10
CPaBHEHHIO C 3aKpbITbIMU moMmelieHusMu. [lpu temmeparype Humxe —15 °C wim Bweime +25 °C
MHTEHCUBHOCTb Harpy3Ku peKoMeHayeTcst CHU3UTh Ha 15-20 % Bo n30exaHue TEIuIoBOro yaapa Win
IIEPEOXJIAXKICHUS.

10. KoHTpomb U olleHKa (PU3UYECKOTO0 COCTOSTHUS

JUis OOBEKTUBHOW OLEHKH JIMHAMUKHA BBIHOCIMBOCTH B BY30BCKOH IIPaKTUKE LIMPOKO
npumensercs tect Kymepa — 12-munyTHBINA Oer, mo3BoJsTIONIMi KocBeHHO ompenenuts MIIK 6e3
nabopatopHoro obopynoBanus [3, ¢. 312]. [Ipu uaTepnperany pe3yabTaToB NPUHIUIHAIBHO BaKHO
COIIOCTAaBJIATh UX HE TOJIBKO C HOPMATHBHBIMU TaOJIMIIAMU, HO U C MPEbIAYLIMMHU IOKa3aTeIsIMU
CaMOro CTYyJAEHTA: IIOJIOKUTEIbHBIM CIBUI, JaXe IPHU HEBBIIOJHEHUU «30JI0TOIO CTaHIapTay,
CBHUJIETENILCTBYET 00 3(PPEKTUBHOCTH BBIOPAHHOW METOIMKU M CIIY>KUT CTUMYJIOM K IPOAOJIKCHHIO
3aHATHIA.

CucremaT4ecKHii CAMOKOHTPOJIb OCYILECTBIISIETCS YEPE3 BEICHUE JHEBHUKA, B KOTOPOM CTYIEHT
¢ukcupyer YCC B nokoe u nocie Harpy3ku. CoBpeMEeHHbIE HOCUMBIE yCTpolicTBa ((puTHEeC-OpaciieTsl,
natynky YCC) ynpoInaroT 3TOT IPOLECC U MO3BOJISIOT BU3yaJIM3UPOBATh MIPOrpece B BUE rpauKoB,
YTO TMOBBILIAET y4eOHYr0 MoTHBalMi0. KOHTpoib 3a COCTOSHMEM 3aHUMAIOUIMXCA CO CTOPOHBI
Iperno/iaBaTesisi 00eceunBaeT CBOEBPEMEHHYIO0 KOPPEKIIMIO TPEHUPOBOYHOTI'O IJIaHa U MTPeyNpeKIacT
IIepeHaIpsHKEHUE.

11. B3auMocBs3b (M3UUECKOM BHIHOCIMBOCTH U aKaJIEMUUYECKON yCIIEBAEMOCTH

HccnenoBanus BRISIBUIN TPSMYIO KOPPEISIIUIO MEXy YpOBHEM a’poOHoit MomHoctu (MIIK) u
CIIOCOOHOCTBIO CTYZEHTOB IOAJIEPKUBATh KOHLEHTPALMIO BHUMAHUS Ha MPOTKEHUU JIEKIMH.
DU3M0I0rNYeCKOe OOBSICHEHNUE ATOW CBSI3U COCTOMT B YJIYUHIEHHMM MO3TOBOIO KpOBOOOpAILEHUS U
ONTUMM3AIMU OOMEHHBIX IPOLECCOB B HEPBHOM TKAHU IOJ BIUSHHEM PEryJISPHBIX LHUKINYECKUX
Harpy3ok [1, c. 256].

B nepno/ip1 MOBBIIIEHHON YMCTBEHHOM HArpy3KH — B 3a4€THBIC HEIEIH M CECCHU — (hU3HYecKast
KyJbTypa BBIIOJHIET peKpeaunoHHyr QyHkuuto. [IpaBuibHO 103UpOBaHHAs Harpyska Ha
BBIHOCIIMBOCTH 00ECIICUMBACT «aKTUBHBIN OTIBIX» HEPBHBIX IICHTPOB: BO30YKIIEHHE MEPEKIIIOYACTCS C
30H KOpbI, OTBETCTBEHHBIX 32 YMCTBEHHYIO JEATEIbHOCTb, HA JBUTATeNIbHbIE 00JacTH, YTO CHHXKAET
UHTEJJIEKTyallbHOe yTOMiIeHHE. CTyIEHThl C BBICOKUM YPOBHEM BBIHOCIHMBOCTH JIEMOHCTPUPYIOT
OOJIBIIYIO YCTOWYMBOCTB K CTPECCOBBIM Harpy3kaM 3K3aMeHalMoOHHOTo repuona [3, c. 78].

[Tomumo ¢usmonornvyecknx 3¢ HEeKToB, CUCTEMATUYECKOE IMPEOJ0JICHUE YCTAIOCTH B XOJIE

IUKIUYECKUX YIpakHEeHUuH (QopmupyeT BoleBble KayecTBa — JAUCHUIUIMHHUPOBAHHOCTh U
HACTOWYUBOCTH, — HEOOXOUMBIC B TPO(EeCCHOHATBHON NeSTSIIbHOCTH CTICIIHATTUCTA JIFOO0TO MPOQHIIs
[2, c. 156].

3akiroueHue

Pa3zButue oOIiell BBIHOCIMBOCTH TpEACTaBISeT COOOW MPHOPUTETHYIO 3ahady (pU3HUEecKoro
BOCIUTAaHMS B BbICIIeH mIKoyie. CUCTEMHBIH MOAXOJ K €€ PEIICHUIO0 IMPENANnoyiaraeT METOIUYECKU
IpaMOTHOE COYETaHHE IUKINYECKHX Harpy30K, PalMOHAJIbHOTO BOCCTAHOBIEHHS U PETYJISIPHOTO
KOHTPOJISL (PYHKIMOHANbHOrO coctosiHus. CdopmupoBaHHass B mepuoj OOyueHUs NpHUBBIYKA K
¢u3n4ecKoil aKTUBHOCTH CO3JAET MPEANOCHUIKM HE TOJBKO JUIsl COXpAaHEHHs 310pOBbS, HO M JUIA
BBICOKOW TpOo(eCCHOHAIbHOM pPAa0OTOCIOCOOHOCTH Ha MPOTSKEHUM BCEH TPYAOBOM KU3HU
cnenuanucrta [1, c. 204].
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Abstract

Global higher education is experiencing profound digital transformation. On the one hand, it
brings many opportunities for quality assurance, but on the other hand, it also brings many challenges
for quality assurance. In this paper, we talk about the quality assurance in the aspect of higher education
digital transformation. We compare the current situation of digital development of the university of
China and Kazakhstan, and systemically review the practical experience of China in the aspect of
“education new infrastructure”, the National Smart Education Platform, and the data-driven quality
assessment. Further, we study the main challenges of the university of Kazakhstan regarding the aspect
of digital infrastructure, the aspect of digital literacy of the faculty, and the aspect of quality monitoring
system. The research shows that the quality assurance system of the digital transformation in China is
relatively perfect, through the aspect of top-level policy design, the aspect of infrastructure construction,
the aspect of standard system development and the aspect of multi-party working together. On the basis
of the Chinese experience, this paper makes some specific recommendations for the case of Kazakhstan
from five aspects: the aspects of strategy, the aspects of infrastructure, the aspects of faculty training,
the aspects of standard construction, the aspects of data governance. We hope this paper can provide the
reference for the digital development of the higher education in the case of Central Asia.

Keywords: quality assurance; higher education digital transformation; Chinese experience;
education new infrastructure; Kazakhstan.

Introduction

Digital technology has been transforming the global education since the beginning of the 21
century, and the pace is never before. In 2022, United Nations Educational, Scientific and Cultural
Organization (UNESCO) published the book of “Digital Transformation in Education: School
Connectivity”, and put the digital education into the list of core issues of global development of
education. In 2022, the Ministry of Education of China put forward the “National Digital Education
Strategy Action”, which raised the position of digital education, from local practice to the national
strategy. In this situation, as the main arena of knowledge production and talent cultivation, the
universities are directly affected by the quality of the digital transformation, which is related to the
overall level of development of higher education.

As an important country in Central Asia, in recent years, the Kazakhstan had also done an active
promotion for the education modernization reformation. In 2020, the Kazakh government has adopted
the national plan of Digital Kazakhstan. It put the digital education in the front place. Compared with
the pioneering country such as China, the Kazakh universities still have the real problems in the process
of digital transformation, such as weak in the digital infrastructure, poor in the digital resources and not
enough in the quality assurance mechanism. How to take the experience of international and build up
the digital quality assurance system for universities in line with the national condition of the Kazakhstan
is become the urgent issue for the Kazakh education policymakers and the university administrators.

Considering the above, this paper chooses the China as the subject of comparison study for the
following reasons: First, the higher education system of China is the largest in the world, and and the
practice of digital transformation of China is systematic and representative of the world; Second, both
China and Kazakhstan are developing countries, and the situation of the efforts of the two countries to
promote the digitalization of the education under the constraints of the resources, is the development

152



MexnyHapoaubiil HayuHbld xypHan AKAJIEMUK Ne 1 (304) 2026 r.

situation; Third, the two countries have a good basis for the cooperation of the education field, and the
experience of China is very referable to the Kazakhstan.

Research Background

Global Trends in Digital Transformation of Higher Education

Digital transformation in education is not just a technological upgrade, it is a transformation in
terms of the educational philosophies, teaching models and the governance systems. In the report Digital
Higher Education: Quality Standards, Practices and Support(OECD 2022), the author mentioned that
the quality assurance in digital higher education should include three major processes, that is, planning
and adaptation, implementation and monitoring and feedback. It is stated that the universities should
have the internal quality assurance, governments should have the external support in four dimensions,
that is, the policy, the resource, the human resource, and the process.

From the view of international, different countries have taken different ways to promote the
digitalization of higher education. From the perspective of United States, with the support of the National
Education Technology Initiative (NETP), should focus on data driven personalized learning. From the
view of European Union, it is promoting the cross-border sharing of digital educational resources by
building the European Education Area. From the view of Japan, it is building the full-lifecycle digital
capacity building system in the order of the idea of “Society 5.0”. All these practices show that, from
the view of the core trend, the digital transformation is turning from “application of the technological
tool” to “reconstruction of the educational value”, meanwhile the quality assurance would be one of the
important for sustainable digital development.

Theoretical Evolution of Education Quality Assurance

Normally higher education quality assurance systems are divided into the following two levels:
the internal assurance which is set up by the universities themselves, which is about self-monitoring and
continuous improvement of the teaching process; and the external assurance which is set up by the
government or the social organization, which about supervising the quality of the university of the
assessment and the certification. This traditional scheme in the digital environment has the following
new challenges: 1) the dynamic of quality standard, since the iteration of the digital technology is very
fast; 2) the multidimension of the evaluation data, since there has appeared the massive amount of the
data of the learning behavior and the process data, it makes the traditional outcome oriented evaluation
model change; 3) the broad of the participation of the stakeholders, since the online education breaks the
traditional time and space boundary, there will have more and more kinds of the stakeholders.

The “Theoretical Framework for Digital Transformation in Education” proposed by the Chinese
scholars Zhu Zhiting and Hu Jiao, is that the process of transformation can be divided into three stages,
that is, “digital conversion, digital upgrading and digital innovation” and pointed out that the quality
assurance should take place in the whole process of transformation, which is the analysis tool of the
phased characteristics of digital quality assurance.

Comparison of the Current Status of Digitalization in Higher Education in China and Kazakhstan
Current Status of Digital Development in Chinese Higher Education Institutions

The digital transformation of Chinese higher education institutions has leaped from “education
informatization” to “education digitalization”. The research of Dou Erxiang and Xu Yunfeng points out
that the process of higher education institutions in China can be divided into three stages: the nascent
stage of the construction of education informatization (1978-2009), the rapid development stage of the
application of education informatization (2010-2016), and the new era of education informatization 2.0
(2017 to present). In 2022, at the National Education Work Conference, “implementing the educational
digitalization strategy” is clearly proposed, and China enters the period of educational digitalization
transformation.

At the level of policy, China has a relatively complete policy system. For example, in 2012 “Ten-
year development plan of educational informatization”, the construction goal of “three connections and
two platforms” is put forward; in 2018 “Action plan of educational informatization 2.0”, the
development requirement of “three comprehensives, two highs, and one large” is proposed; in 2023
“Overall layout plan for the construction of digital China”, the education digitalization is put into the
national overall layout. It is statistics that the access to the internet rate of primary and secondary schools

153



MexnyHapoaubiil HayuHbld xypHan AKAJIEMUK Ne 1 (304) 2026 r.

in the whole country has reached 100. By the end of 2022. For the field of higher education, national
smart education platform for higher education is set up, and the 27,000 high-quality courses resources
has been collected, and the visits are over 47.4 billion times.

Concerning to the quality assurance, the quality assurance mechanism which is based on “data-
driven, process monitoring, and multi-dimensional evaluation” has been gradually built by Chinese
universities. The research of Zhang Hao and Liu Yonggui based on OECD report shows that the internal
quality assurance system of Chinese university contains three processes: “planning and adjustment,
teaching implementation, and monitoring and feedback”, and the external assurance system contains
four dimensions: government policy guidance, resource support, human resource support and process
standardization. The research of Fu Long and Xie Weicong suggests that the open education learning
support services should build the data foundation by using XAPI technology, use the generative artificial
intelligence to achieve the instant feedback, establish the cross platform service standard and form the
human-machine collaborative mechanism.

Current Status of Digital Development in Kazakhstani Universities

Since independence, Kazakhstan has always considered the modernization of education as one of
the pillars of the national development. In 2010 Kazakhstan entered the Bologna Process, which
encouraged the integration of the higher education system of Kazakhstan with the European ones. In
2016 the idea of the so — called “Third Modernization” strategy was proposed by the President of the
Republic of Kazakhstan Nazarbayev, where the digitalization of the education has the first place. In
2020 the national plan “Digital Kazakhstan” stipulated the specific goals of the digitalization of the
education.

In this regard, in the issue of the building of the infrastructure also some steps were made by
Kazakhstani universities. On the base of the data of Kazakh Ministry of Education, in universities of all
countries of Kazakhstan the coverage of the Internet is more than 90%, and some of the best universities
(for example, Nazarbayev University, and Al-Farabi Kazakh National University) have relatively
complete digital environment of the teaching. But, nevertheless, the gap between regions still is not
closed and in universities of the remote area the problem of unsufficient bandwidth of the network and
with an old equipment is exist.

In the aspect of quality assurance, so far, in Kazakhstan there is no systematized digital quality
assessment. The assessment of universities at present has only some traditional teaching indicators.
There is no effective monitoring of the dimensions of online teaching quality, of the effectiveness of use
of digital resources, of the digital literacy of the teacher and the student. The internal quality assurance
mechanisms in universities are not good enough: most of the universities do not have a department for
the management of digital teaching, and the responsibility of the quality monitoring is distributed on
different departments, so it is hard to make the one and the same standards.

Comparative Analysis between China and Kazakhstan Digital Practices of Education Quality
Assurance in China
“New Educational Infrastructure” Solidifies the Foundation for Quality Assurance

One of the most obvious features of China’s digital transformation in education is the leading and
playing role of “new infrastructure”. According to the research of Luo Jianghua and Wang Lin, the new
infrastructure in the field of education is to advance the whole system of digitalization of the education
system through the logic of “infrastructure iteration, paradigm shift and ecosystem reshaping”. The new
infrastructure contains three levels. 1) the network infrastructure, represented by 5G, F5G, which make
the campus network to be the high speed coverage; 2) the platform infrastructure, with the core of “cloud-
network convergence” and “educational data platform”, that support the digitalization of the whole chain
of teaching, research, management; 3) the computing power infrastructure, with the high performance
computing platform and the artificial intelligence center, as the power of the smart teaching and the
scientific research innovation.

At the university level, for example, universities such as Northwestern Polytechnical University
have built a collaborative evolutionary quality assurance system supported by the so-called five pillars,
namely: a strong digital education ecosystem, a digital core teaching staff, a scientific and dynamic
quality assessment system, personal student support service, and a data security and privacy barrier. This
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practice indicates that the new infrastructure is not only a technology investment, but also a system
reconstruction of the quality assurance system.
Optimizing Resource Allocation through the National Smart Education Platform

In 2022, China launches the National Smart Education Public Service Platform, including 3 sub-
platform: primary and secondary schools, vocational education and higher education. The higher
education platform collects the high-quality courses from more than 20 educational resource platforms
in China and abroad, it implements the fact that “one course, one network; one network for all learning.
“ The construction of this platform also embodies the “openness” principle of quality assurance:
aggregating and sharing the resource, it decreases the gap of education quality of region and schools;
through the tracking and analyze data, it provides the empirical that improve the teaching quality.

Using Henan Transportation Vocational and Technical College as an example, after the research
of Zhu Ying, we can see the specific path of the “digital transformation of educational support” in the
higher education institutions is as follows: from the original “logistics services” to “educational
support”, build “three-dimensional, six-dimensional, four-field” cultural education model, strengthen
the dimensions of digital education, service education, labor education, do the data “more work”, less
travel for teachers and students, increased by 60%.

Data-Driven Innovation in Quality Monitoring Systems

There are also some particular practices in digital quality monitoring of higher education
institutions of China. In the empirical study of Chen Yuting, taking H Province as an example, the author
shows that if we construct a coupling and coordination model of higher education and the digital system
and use the method of entropy analysis, coupling degree analysis, and obstacle degree models, we can
know the level of the collaborative development of the digital higher education in a region in quantity.
The result shows that in 2012, the coupling and coordination degree of the higher education and the
digital system in H Province is “moderate imbalance”; in 2022, the coupling and coordination degree is
“high-quality coordination”, so it verifies the positive effect of the state of digital transformation in the
quality of the higher education.

As for the details of the mechanism, the “data-driven decision-making” model put forward by
Yan Yunjie et al. is typical: using big data technology to analyze the data of teaching behavior (login,
clicks, interactions, etc.) to precisely identify the pain points of teaching and the difficulties of students;
set up multi-party co evaluation mechanism, the feedback of student experience, the practicality
assessment of industry experts, independent evaluation from third party institutions; Set up dynamic
evaluation in the whole process, the suitability of resources in the initial stage, the interaction and
progress in the middle stage, the application of knowledge in the last stage.

Parallel Development of Standards and Institutional Innovation

In promoting the digital transformation of universities, China also stresses that the standards
system and institutional innovation should develop simultaneously. The research of Zhang Hao and Liu
Yonggui shows that the quality assurance of the digital education in universities should be in four
dimensions, first, the top-level planning and the construction of collaborative culture for the digital
education; second, the policy guidance and the transformation of evaluation of the digital education;
third, the cultivation and the service support of the digital literacy of the faculty and the students of the
university; fourth, the quality monitoring and the feedback of the digital education in the university.

At the institutional level, it is changing the previous merit based selection model which only
targets few high quality courses, and “from competitive selection to developmental evaluation” to
promote , and at the same time, it is establishing the quality monitoring system of all faculty and students.
At the same time, China is strengthening the digital learning quality analysis driven by the teaching data
governance, and it is incorporating the learning data accumulated from MOOC platforms, classroom
interactive software, etc. into quality monitoring and analysis, so as to achieve “data driven improvement
of digital education quality”.

Challenges and Needs Analysis of Digital Transformation in Kazakhstan Universities
Challenges at the Infrastructure Level

The digital infrastructure of Kazakhstan universities is the distribution of a “concentrated at the

top, weak at the bottom”. The network conditions of the universities in a big city, such as Almaty and
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Astana are better, but the situation of the universities in remote areas is also that there are still problems
such as not enough bandwidth and the equipment are getting old. Luo Jianghua et.al. point out that the
province in the mid and west of China has also faced the same dilemma, there is a very prominent
“hardware-centric” phenomenon, the investment of hardware is more than 70% of the total investment,
and the investment of the platforms connection, data mutual access and the construction of scenario of
intelligent education is not enough. It is necessary to be on guard that the Kazakhstan will also be trapped
in “digital divide” and not have the “Matthew effect” in the construction of the infrastructure.
Shortcomings in Teachers’ Digital Literacy

Teachers are the players of digital transformation. In the research of Fu Long and Xie Weicong,
the teacher in open education will have important role change in the era of the digitization, should change
from the “the transmitters of knowledge” to “the designers of the life of learning ecosystem”, but * the
development of the digital literacy of the teaching ability of the most of the teachers is a long term,
complex, systematic project”. In general, the Kazakhstan university teachers don’t have systematic
digital literacy training and don’t have enough ability to use the online teaching platform and the
intelligent teaching tool, and it is difficult for them to design and manage the digital learning ecosystem.
Lack of a Quality Assurance System

Presently, the university evaluation system in Kazakhstan, mainly basing on the traditional
examples, does not consider properly the special characteristics of the digital teaching. It specifically
means: 1) there are no online teaching quality standards, then we cannot evaluate the aspects, for
instance, the design of the course, teacher-student interaction, learning support service etc.; 2) there are
no the mechanisms of process data collection, then we cannot achieve the precise intervention on the
basis of the learning analytics; 3) there are no the mechanisms of multi-stakeholder participation, then
the voice of students, employers and other stakeholders is not fully taken into the quality monitoring.
Data Governance and Security Risks

Data governance has become an unavoidable issue with the increasing digitalization. At present,
the data security regulations and the mechanisms on the protection of privacy in Kazakhstan are still
imperfect and the universities do not have clear regulations in the processes of data collection, storage,
use and sharing. Chen Yuting pointed out the data privacy is the “inviolable red line” of the supervision
and feedback process of the digital higher education. It is necessary to set up the data protection
mechanism in the data of the teaching and learning process of the digital higher education while taking
the full value of the data.
Implications and Suggestions from China’s Experience for Kazakhstan

On the above, the paper suggests the five dimensions of experience of the Kazakhstan in the issue
of ensuring the digital quality of higher education:
Strengthening Top-Level Strategic Planning and Building a Collaborative Promotion Mechanism

From the experience of China, we know that the transformation of education to digital one need
a direction of strategy at the national level. We suggest that the government of Kazakhstan puts the
digitalization of the higher education in the strategy of the national development of education, makes
some specific plans, and clarifies the goals of the stages, the key tasks, and the safeguard of the periods.
At the same time, the mechanism of the cross-department coordination should be formed based on the
resources of the Ministry of the education, the Ministry of the digital development and the Minister of
finance, i.e. the policy should be a synergy. Based on the experience of China who has the type of “the
government-market-school” cooperation mode, enterprises should be mobilized to join the construction
of the digital education of infrastructure, and make use of the public-private partnership (PPP) to ease
the financial pressure.
Promoting Integrated Infrastructure Deployment and Bridging the Digital Divide

About the problem of uneven developing of infrastructure, it is suggested that Kazakhstan should
change the guiding ideology from “simple equality” to “positive differentiation”, in fact, as the
followings: 1) for the universities of developed regions, they should advocate the building of new
technologies like 5G campus , smart class and virtual simulation laboratory. 2) for the universities of the
remote areas, they should focus on network access and basic equipment of configuration, reach the low-
cost, high-quality access by the dedicated education network. 3) a balanced thinking of “hardware and
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software” should be emphasized, not only pay much attention to hardware and neglect the software or
application, but also put the thing of platform interoperation, data sharing and resource transfer into the
core of infrastructure.

Implementing tiered and categorized training to enhance teachers’ and students’ digital literacy.

The “soft power” of digital transformation is the teacher training. | recommend that the
Kazakhstan to set a three level of teacher digital literacy training: at a level of the nation, the framework
of the standard of the teacher digital competence should be set, and the sample training courses should
be created; at the level of the region, the training base in the institute of the teacher training should be
set up and do the regular professional training; at the level of the university, the digital literacy should
be put in the evaluation of the teacher, and the fund of the teaching reform should be established in order
that more and more teacher can try the digital teaching innovation. Meanwhile, we should focus on the
cultivating of the digital literacy of the students, and the information literacy, data thinking and the
digital ethics should be put in the general education.

Constructing Dynamic Quality Standards and Innovating Evaluation Mechanisms

It is suggested that the Kazakhs than should take lessons of the OECD framework and Chinese
practice to build the digital quality assurance system about the whole process of the words “planning
and adjustment-teaching implementation-monitoring and feedback”. With regard to the development of
standard, the specific quality standard should be developed for these courses such as the quality standard
about online course design, quality standard about blended learning, and quality standard about virtual
experiments, and clearly designate the operation guide for “why, what, and how”. With regard to the
evaluation mechanism, it is supposed to promote the concept of “process-based evaluation” instead of
“outcome-based evaluation”, by using learning analytic to trace the student’s learning trajectory, to set
up early warning and intervention mechanism. With regard to the participation of the student, to
introduce various evaluation ways, such as the student evaluation, peer review, third-party certification,
etc, to form the complementary supervisory ecosystem.

Improving the Data Governance Framework and Strengthening Security Barriers

The “bottom line” of the digital quality assurance is data governance. It is suggested that, in
Kazakhstan, the legislation on educational data security should be accelerated, so that the scope of data
collection, permissions to use, rules of sharing and the boundary of responsibility could be clarified. In
the university level, data security management systems shall be built up, so that data classification and
grading protection should be implemented and the access to some important data should be encrypted
and recorded. The data security awareness of teachers and students should also be cultivated, and the
information security education should be organized as the contents of the digital literacy training. On
the basis of the experience of China in building the “Educational data platform”, we should promote the
integration of the data resources in the university, release the value of data during the security and
support the decision for the teaching and the improvement of the quality.

Conclusion

The digital transformation of higher education is an inevitable trend in the development of the
global higher education. Quality assurance is a support for realization of successful transformation. In
this paper, through the comparison of the study between China and Kazakhstan, the practical experience
of “new educational infrastructure” , the construction of the platform, the data-driven monitoring and
the standards of innovation in China is been reviewed systematically, and then the the problems faced
by the azakhstan in the aspect of the infrastructure, the qualification of the teachers, the quality system
and the data governance are analyzed. The result of research indicates that the core of the experience of
China is that they treat the digital transformation of high education as a systemic project rather than a
technical one, and follow the road of the “first with the infrastructure, the standards should be
synchronized with the existing one, the data empowerment, and the cooperative of many parties”, and
to build the quality system of the whole process, all elements and all of the participants.

For Kazakhstan, it is necessary to learn from the experience of China, but it needs to be based on
its own realities and not on a simple transplantation. It is recommended to promote in an orderly way
from the following five dimensions: from the strategy, the infrastructure, the training of teachers, the
development of standards and the government of data. On the other hand, it is necessary to strengthen
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the exchanges and cooperation between the China and Kazakhstan in the field of the digital higher
education, and to improve jointly the quality of the higher education in the Central Asia in the form of
joint research, the training of persons, and the sharing of the platform.

There are some limitations of this study: first, this study is mainly based on literature analysis and
policy review, and there is no on-site survey data of universities of in Kazakhstan; second, there are
some differences between China and Kazakhstan in terms of political system, educational tradition and
resource endowment, so that in the process of transferring experiences, we need to consider the issue of
contextual adaptability. In the future, the further empirical investigation could be done such that the
micro-mechanisms of digital transformation in universities in both country could be deeply analyzed
and give more precise evidences for policy making.
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Abstract

English

The article examines the organization of students’ independent work in the context of the
digitalization of education. The study analyzes theoretical approaches to self-directed and self-regulated
learning, as well as the role of digital technologies in higher education. Based on the analysis of scientific
literature, the key components of effective independent work are identified, including goal-setting,
content organization, digital tools, learning processes, and assessment. A conceptual model of students’
independent work adapted to digital learning environments is proposed. The findings highlight the
importance of pedagogically structured digital environments in developing students’ autonomy and
academic performance.

Keywords: students’ independent work, digitalization of education, self-directed learning, self-
regulated learning, digital learning environment, higher education

Introduction

The rapid development of digital technologies has fundamentally transformed the structure and
organization of the educational process in higher education institutions. The integration of digital tools
into teaching and learning has expanded access to information, diversified instructional methods, and
created new opportunities for flexible and student-centered learning. At the same time, these changes
have significantly altered the role of students, requiring them to take greater responsibility for managing
their own learning activities.

In this context, students’ independent work becomes a central component of the educational
process. Itis no longer limited to completing assignments outside the classroom but represents a complex
system of cognitive, motivational, and organizational activities. The concept of independent learning is
closely related to the ideas of Malcolm Knowles, who emphasized the importance of learner autonomy,
and Barry J. Zimmerman, who conceptualized learning as a self-regulated process involving planning,
monitoring, and reflection.

However, despite the growing body of research on independent learning and digital education,
these areas are often examined separately. Studies on learner autonomy focus primarily on psychological
and pedagogical aspects, while research on digital education emphasizes technological tools and
environments. As a result, there is a lack of integrated approaches that combine these perspectives into
a unified framework.

This gap highlights the need for developing a structured model of students’ independent work that
reflects the realities of digital education. Therefore, the aim of this study is to develop a conceptual
model that integrates pedagogical principles of independent learning with the opportunities provided by
digital technologies.

Literature Review

The analysis of scientific literature shows that students’ independent work is closely connected
with theories of self-directed learning, self-regulated learning, and the development of digital education.
Modern researchers emphasize that the digitalization of education increases the importance of students’
responsibility for organizing their own learning activities.
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According to Malcolm Knowles [1], self-directed learning is a key principle of adult education in
which learners independently identify their learning needs, set goals, select resources, and evaluate
learning outcomes. This concept forms the theoretical basis for organizing students’ independent work.
The theory of self-regulated learning developed by Barry J. Zimmerman [2] and further elaborated by
Paul R. Pintrich [3] highlights the importance of planning, monitoring, motivation, and cognitive
strategies for successful independent learning.

In the context of digital education, George Siemens [4] proposed the theory of connectivism,
explaining that learning in the digital age occurs through networks and digital information sources.
Studies by Terry Anderson [5] and Randy Garrison [6] show that online and blended learning
environments create flexible and student-centered conditions for learning, but they require clear
pedagogical structure and interaction to support independent work.

Researchers also emphasize the importance of digital competence and motivation in digital
learning environments. Christine Redecker [7] highlights the role of digital literacy and responsible use
of technology, while Monique Boekaerts [8] underlines the influence of motivation and self-efficacy on
the quality of independent learning. Studies by Stefan Hrastinski [9] and Melissa Bond [10] show that
active participation and well-designed digital learning environments increase student engagement and
support self-regulated learning.

Further research explores how digital technologies support independent work. Allison Littlejohn
[11] emphasizes the role of digital learning environments and open educational resources in providing
flexible access to learning materials. Neil Selwyn [12] notes that digitalization transforms the roles of
teachers and students and increases the importance of independent learning.At the same time, recent
studies by Kazakhstani researchers provide important insights into the development of independent
learning in digital environments. For example, Zakira Bakirova [13] and colleagues analyze the
development of digital competence and learning motivation in higher education and propose a new
educational model adapted to the conditions of digitalization. Research by Aziza Zhunusbekova [14]
shows that digital educational technologies significantly improve students’ digital skills, which are
essential for effective independent learning. Studies conducted by Ulzharkyn Abdigapbarova [15]
demonstrate that hybrid and digital learning models positively influence student engagement and
academic performance, highlighting the importance of structured digital environments. Research by
Gulnur Ussenova [16] examines the relationship between digital educational resources and students’
cognitive independence, emphasizing the role of motivation and self-regulation in digital learning
contexts.

According to Sabira Nishanbayeva [17], the use of digital resources improves students’ research
skills and supports the development of independent academic activity in higher education. In addition,
Gulnur Kadyrova [18] highlights the importance of digital tools in developing reflective and independent
learning, especially in educational contexts where students need to manage their own learning process.
The development of digital literacy is also discussed by Gulmira Abildinova [19], who emphasizes that
digital competence is a key factor for effective teaching and independent learning in modern education.

Finally, Maxot Rakhmetov [20] and colleagues explore the use of digital platforms and Al-based
feedback systems to support self-regulated learning, highlighting the importance of feedback and
reflection in independent learning processes.Another important limitation relates to the competency
aspect. Researchers often analyze digital competence and information literacy separately or mainly in
relation to digital tools. At the same time, these competencies are rarely examined within the structure
of students’ independent academic work in digital learning environments. Thus, the identified limitations
justify the need for developing a theoretically grounded and structured model of students’ independent
work adapted to the realities of education digitalization. Addressing these issues can contribute to
improving the organization of autonomous learning and increasing the effectiveness of higher education
in the digital age.

Methodology

This study is based on a qualitative research design aimed at analyzing, synthesizing, and
systematizing theoretical approaches to students’ independent work in the context of the digitalization
of education. The choice of a qualitative approach is determined by the need for an in-depth
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understanding of existing scientific concepts and the identification of relationships between them,
without conducting empirical experimentation.

The primary research method employed in this study is the analysis of scientific literature. A wide
range of academic sources, including peer-reviewed journal articles, monographs, and international
educational frameworks, was examined. Particular attention was given to the works of Malcolm
Knowles, Barry J. Zimmerman, Paul R. Pintrich, and George Siemens, whose studies provide a
theoretical foundation for understanding self-directed and self-regulated learning in digital
environments.

In addition to literature analysis, the study applies a comparative method to identify similarities
and differences between traditional and digital approaches to organizing independent work. This
comparison allows for the identification of specific features of digital learning environments, such as
flexibility, accessibility, personalization, and increased learner autonomy.

The method of systematization is used to organize and structure the collected theoretical data.
Through this process, key components of students’ independent work are identified and categorized,
including learning objectives, content organization, digital tools, learning processes, and assessment
strategies. This stage ensures a coherent understanding of how these elements interact within the
educational process.

Furthermore, the study employs the modeling method to construct a conceptual model of students’
independent work in the context of digital education. The model is developed through the integration of
theoretical principles and analytical findings derived from the literature review. It reflects the
relationships between structural components and demonstrates how they function together within a
digital learning environment.

The research is conducted within the framework of higher education and focuses on digital
learning environments as a key context for the development of independent learning. The selected
methodological approach makes it possible to provide a comprehensive theoretical analysis and to
develop a structured model that can be applied in educational practice.

Results

The analysis of theoretical and methodological sources made it possible to identify the key
elements that ensure the effectiveness of students’ independent work in the context of digitalization.
Based on this analysis, a conceptual model of students’ independent work was developed, reflecting the
structural and functional relationships between its components.

The proposed model is based on the integration of pedagogical principles of independent learning
and the technological capabilities of digital educational environments. It is structured as a system
consisting of five interrelated components: goal-setting, content, digital tools, learning process, and
assessment.

The first component, goal-setting, involves defining clear learning objectives and expected
outcomes. In digital learning environments, this process becomes more individualized, allowing students
to adapt their learning goals according to their needs, abilities, and pace of learning. Goal-setting also
serves as a motivational factor, guiding students’ independent activities.

The second component, content, refers to the organization of educational materials. In the context
of digitalization, content is presented in various formats, including text, video, interactive tasks, and
multimedia resources. The structuring of content plays a crucial role in supporting independent learning,
as it determines the accessibility and clarity of information.

The third component, digital tools, represents the technological foundation of the model. These
include learning management systems, online platforms, communication tools, and digital resources.
Digital tools provide flexibility and accessibility, enabling students to engage in learning activities
regardless of time and location.

The fourth component, the learning process, is based on the principles of self-regulated learning
described by Barry J. Zimmerman. It includes three main stages: planning, monitoring, and reflection.
During the planning stage, students set goals and select strategies; during monitoring, they track their
progress; and during reflection, they evaluate their outcomes and adjust their learning strategies.
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The fifth component, assessment, includes both formative and summative evaluation methods.
Digital environments allow for the use of various assessment tools, such as online tests, self-assessment,
peer assessment, and automated feedback systems. Assessment not only measures learning outcomes
but also supports the development of self-regulation skills.

The model also emphasizes the importance of pedagogical conditions, such as teacher guidance,
digital competence, and student motivation. These factors ensure the effective implementation of the
model in practice.

Thus, the developed model represents a holistic system that integrates pedagogical and
technological elements, providing a structured approach to organizing students’ independent work in
digital education.

Discussion

The results of the study confirm that the organization of students’ independent work in digital
environments requires a comprehensive and systematic approach. The integration of digital technologies
into education has created new opportunities for independent learning; however, these opportunities can
only be realized when supported by appropriate pedagogical strategies.

The analysis shows that independent work is closely linked to the development of self-regulation
skills. The theory of self-regulated learning proposed by Barry J. Zimmerman highlights the importance
of planning, monitoring, and reflection in achieving learning success. In digital environments, these
processes become even more significant, as students must manage their learning activities with less
direct supervision.

At the same time, the findings indicate that digital technologies alone do not guarantee effective
learning outcomes. Without structured guidance, students may experience difficulties related to time
management, information overload, and lack of motivation. This observation is consistent with previous
research emphasizing the need for pedagogical design in digital education.

The contribution of Kazakhstani researchers is also significant in this context. Their studies
demonstrate that digital learning environments can enhance students’ engagement, motivation, and
digital competence. However, they also highlight the importance of developing methodological
approaches that support independent learning.

The proposed model addresses these challenges by integrating pedagogical and technological
components into a unified framework. It provides a structured approach to organizing independent work
while maintaining the flexibility of digital learning environments.

Furthermore, the model emphasizes the role of the teacher not only as a source of knowledge but
also as a facilitator who supports and guides students’ independent learning. This shift in the teacher’s
role reflects broader changes in the educational paradigm associated with digitalization.

Overall, the discussion highlights that effective independent work in digital education requires a
balance between autonomy and support. The proposed model contributes to achieving this balance and
can serve as a basis for further research and practical implementation.

Conclusion

The study has examined the organization of students’ independent work in the context of the
digitalization of education and has identified key theoretical and methodological approaches to this
issue. The analysis of scientific literature has shown that independent learning, self-regulation, and
digital technologies are closely interconnected and play a crucial role in modern higher education.

The main result of the study is the development of a conceptual model of students’ independent
work that integrates pedagogical principles with digital tools. The model reflects the structure of
independent learning and includes key components such as goal-setting, content, digital tools, learning
processes, and assessment.

The findings indicate that the effectiveness of independent work depends not only on the
availability of digital technologies but also on their pedagogically grounded use. Structured guidance,
student motivation, and digital competence are essential conditions for successful implementation.

The proposed model can be applied in higher education practice to improve the organization of
independent learning and enhance students’ autonomy and academic performance. It also provides a
foundation for further research aimed at testing and refining the model in real educational settings.
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JTUHAMHUYECKASI KOPPEKTUPOBKA TPA®HUKA CTPOUTEJIBHBIX
IMPOIIECCOB B YCJIOBUSX CTOXACTUYECKHNX BO3JIEMCTBUM

1 O2Btsdz [ dzy O s J

Mar ncrTdkayHigrc a

KaszaxcKkunim HauuMmoOHaNbHBWK UCCNeE[L
YHunuBepcutetrT umeHnwu K
KasaxcAamAaTEbl.

AHHOTANUA

B cratbe paccMaTpuBarOTCsS COBPEMEHHBIC MOIXOABI K YIPABICHUIO TpaUKOM pean3aruu
CTPOUTEIHLHOTO MPOCKTA B YCIOBHUAX HeompeaeneHHocTH. OO0CHOBaHa HEOOXOIUMOCTh Mepexoja OT
CTaTUYECKOTO IUIAHUPOBAaHMUS K aJANTHUBHOM MOJEIM YNOPABIEHUS CpokKamH. PaccMoTpeHbl
Bo3MoxHOCTH MeTog0B CPM, PERT, Monte-Kapno u cuenaproro moaenupoBanus. Ilpenioxen
WHTETPUPOBAHHBIA TOJIX0]] K JUHAMHYECKONH KOPPEKTHPOBKE Tpaduka CTPOUTEIHLHOTO MPOEKTa MPHU
BO3HUKHOBEHMHM CTOXaCTHMYECKUX Bo3aecTBuil. [lokazaHo, 4YTO NpHUMEHEHUE BEPOATHOCTHOIO U
MMUTAIIMOHHOTO aHAJIN3a MMO3BOJIAET MOBBICUTH YCTOMYUBOCTD I'papyika U CHU3UTH BEPOSATHOCTH CPhIBA
CPOKOB peaju3alyu MpoeKTa.

KiroueBble Cj10Ba: CTPOUTEIBLHBIN MPOCKT, TPadUK pean3alii, CTOXaCTHICCKUE BO3ACHCTBHSI,
CPM, PERT, Monte-Kapio, nuHamuyeckas KOppeKTUPOBKa.

BBenenue

CoBpeMeHHbIE CTPOUTEIbHBIE MPOEKTHl PEATU3YIOTCS B YCIOBUSAX BBHICOKON OpPraHHU3allMOHHON
U TEXHOJIOIMUYECKON HeonpeaeneHHOCTH. [TpogomKITeIbHOCTD BBIIOIHEHUS paOOT 3aBUCUT HE TOJIBKO
OT UCXOJHOI0 rpaduka, HO ¥ OT MHOKECTBA BHEILIHUX U BHYTPEHHUX (PAKTOPOB: MOTOAHBIX YCIOBHI,
MIOCTAaBOK MAaTepUajoB, TEXHUUYECKOTO COCTOSIHHUS OOOpYJIOBaHHUS, MPOU3BOJAUTEIBHOCTH TpyAa M
KayecTBa OpPraHU3allMOHHOM KoopAuHalMu. B pe3ynbrare nake HE3HAUUTEIbHBIE OTKIOHEHUS
CIOCOOHBI OBJIMSATH HAa KPUTHUECKHUH MyTh U U3MEHUTH CPOK 3aBEPIICHHUS BCETO MPOEKTa.

TpaguoOHHbIE METOABI CETEBOr0 IIJIAHUPOBAHUS IO3BOJSAIOT CHOPMUPOBATH CTPYKTYPY
NPOeKTa M ONpPEIENUTh IOCIEA0BaTeIbHOCTh pPabOT, OJHAKO B OOJBIIMHCTBE CIy4aeB OHHU
OpPUEHTUPOBAHbl Ha JIETEPMUHUPOBAHHBIN MOAXOA. DTO OrpaHUYMBAET MX IMPUMEHEHUE B YCIOBUSIX
CTOXaCTHUYECKUX BO3JEHCTBHI, KOI/la JUIMTEIBHOCTh paboT He SBIAETCS MOCTOSHHOM BeNMYMHON. B
CBSI3M C 3TUM BO3HHMKAeT HEOOXOIMMOCTh Pa3pabOTKH aJalTHUBHONW MOJENN YIpaBieHUs IpaduKoM,
KOTOpasi TO3BOJUT YYHUTHIBATh HEONPEIEICHHOCTb U CBOEBPEMEHHO KOPPEKTHPOBAaTh IMapaMETPhI
MIPOEKTA.

OcHoBHast yacTh

Merton kputnueckoro nytu (CPM) sBnsiercss 6a30BbIM HHCTPYMEHTOM CETEBOTO IUIAHUPOBAHUS
CTPOMTENBHBIX MPOEKTOB. Ero oOcHOBHas 3ajaya 3aKJIIOYAETCs B OINPEAEICHUM MUHUMAJIBHON
MPOJOJIKUTENBHOCTH MIPOEKTa U BBIABIEHUHU padoT, 3a7epikKa KOTOPBIX HEMOCPEICTBEHHO BIIUSAET Ha
UTOrOBBIA Cpok peanusauuu. [Ipumenenne CPM mo3BoisieT onpenenuTh paHHME U MO3JHUE CPOKU
BBITIOJTHEHUS paboT, a TAaK)Ke pacCYUTATh PE3EPBBI BPEMEHH.

U OB dzdiyGs L1i3tsy desfylsd d tscteOdzgd yjdzdvw CPM 9 Mmilstetsg

DJIeMEHT aHAJIN3a Bo3mo:xknoctu CPM Orpannuyenuss CPM
CereBas ctpykrypa | [lo3Bonsier onpenenuTs CBs3u He nmokassiBaeT BEpOATHOCTb U3MEHEHUS
MPOEKTA MEXIy paboTaMu CBSI3€W M JNTUTEIbHOCTEN
Kputnueckuii myts | BoisgBisier pabotsl, Biusitonie | Kputuyeckuil myTb MOXeT U3MEHUTHCS

Ha KOHEYHBIN CPOK [P CITYYaHHBIX OTKJIOHEHMSIX
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l csHsdp)J OB dZd y" 1

Pe3epBbl Bpemenu [To3BonsieT o1leHUTH 3amnac He yuuTbiBaeT BEpOoATHOCTH
yCTOMYHMBOCTH OTACIBHBIX padoT HCUYEpIIaHUs pe3epBa

VYnpasneHueckuit [Tomoraer BbeTUTH NpuopuTeTHhle | He maet Mexanusma

KOHTPOJIb paboThI ABTOMATHUYECKON KOPPEKTUPOBKHU

[Iporuo3s cpoka dopmupyeT eAnHyI0 pacdeTHyIo faty | He moka3biBaer pacnpeneneHue
3aBEPIICHUS BO3MOHBIX CPOKOB

OpHaKo CyIIECTBEHHBIM OTPAHWYECHHUEM METOJa SBISETCS HCIOJIb30BaHUE (PUKCHPOBAHHBIX
3HAYEHUH MPOJOKUTENBHOCTH paboT. B peanbHBIX YCIOBUSAX CTPOUTENHCTBA 3TO MPHUBOIUT K
CHIDKEHHIO TOYHOCTH IIPOTHO3UPOBAHUS, TIOCKOJIBKY (DaKTHUECKast [UTUTEIbHOCTD ONepallfii 3aBUCHT OT
MHO>KECTBa CIIy4aiHbIX (DAKTOPOB.

s yuera HeonpeneneHHoctu npumensercs meton PERT, ocHOBaHHBIN Ha MCIOIB30BaHUU
TpeX OLIEHOK JJIUTEIbHOCTH PadOoT: ONTUMUCTUYECKOM, Harboiee BEpOSTHON U meccuMuctTuieckoid. Ha
OCHOBE ATHX ITapaMeTPOB PACCUUTHIBACTCS OKHUaeMast IPOJI0JDKUTEILHOCTh pabOThI:

06 & 14 OTQ (1)
rae 0'Q— oxumaemas IPOJOIDKUTENLHOCTH pabOThI; () — ONTUMUCTUYECKAs OLEHKa; O —
HauboJee BepOosITHAS OLICHKA; (0— IIECCHMHCTHYCCKAs OLICHKA.

Jannast Qopmyna mMo3BOJSE€T NpHAATh OOJBIIUN BeCc HamboIee BEpPOSITHOM OLEHKE, HO
OJIHOBPEMEHHO YYMTBIBaThb KpalHHUE 3HayeHusa. J[lIs CTpOUTENBHOrO0 NpPOEKTa TaKOM MOIAXOM
METOJIMYECKH OIpaBlaH, IOCKOJIbKY OJHA U Ta K€ paboTa MOXKET HMETh pa3IU4HYIO
MIPOJIOJKUTENIBHOCTh B 3aBUCUMOCTH OT HMOTOAHBIX YCJIOBHM, IMOCTABOK, TEXHUYECKON TOTOBHOCTH,
KBaJTM(HUKAIMKA pabounX ¥ OPraHU3AIMOHHON COTJIACOBAaHHOCTHU. Jlucmepeus UIUTEIbHOCTH PaboTh B
kiaccuueckoM PERT mosker ObITh mpe/icTaBieHa Kak:

L6 7O Te4 2

Tem cambiM PERT mo3Bossier mnepeiith OT OfHOW (PUKCHUPOBAHHOW [UIMTEIBHOCTH K
BEPOSITHOCTHOMY IIPEACTABICHUIO CPOKOB.

Opnako na)ke BEpPOSTHOCTHAs OIIEHKA HE IO3BOJISIET MOJHOCTHIO PEUINTh 33/1a4y YIpaBlIEHUs
rpaduKkoM B Ipoliecce peanu3aluu npoekra. Jns Oosee riryOOKOro aHaian3a MPUMEHSETCS METOJ
MonTte-Kapio, 0CHOBaHHBII Ha MHOIOKPaTHOM MOJIEJIMPOBAHUM BO3MOKHBIX CLIEHAPUEB BBIITOJIHEHUS
nmpoekra. JlaHHBIM METOA TO3BOJISET IONYYUTh pPACIpPEIEICHUE CPOKOB 3aBEPLICHUS IIPOCKTA,
OTIpEICNIUTh BEPOSTHOCTh COONIOACHUS TUPEKTUBHOTO CPOKA U BBISIBUTH HanOOJIee UyBCTBUTEIbHBIC
paboThI.

OB d&dUOi Asudsy dshilsd &) bSOt [ s O0dz0ddL |

Mlstetsdlsj d dscts sl

Hanpasnenue ananmusza | BoamoxHocTs MmeToga MoHTe- [IpakTnueckuii pe3ynsrar
Kapio

OueHka cpoka DopMHUPOBaHUE PACIIPEAETIEHUS Omnpenenenue BEpOSITHOCTH

3aBEpPUICHUS BO3MOXXHBIX JaT 3aBEpPUIECHUS B CPOK

AHanu3 KpuTudeckoro | BrisiBieHHE BEPOSATHOCTH [Iproputr3anys KOHTPOIS 3a

yTH KPUTHUYHOCTH paboT paboTamu

OueHka pucKoB MonenupoBaHu€e BIAUSHUS BrisBiaeHne Hanbojee OmacHbIX
clIy4aiHbIX (haKTOpOB BO3JICHCTBHI

CpaBuenue cuenapueB | [IpoBepka HeCKOIbKUX KOMOWHAIMi | BeiOop ycToiuuBOrO BapruaHta
YCIOBHUI rpaduka

B otiinune or CPM, koTOpBIit (hOpMHUPYET OJIHY pacUeTHYIO JaTy 3aBEpILICHUs NMPOEKTa, METO]
Moure-Kapio no3BosisieT OLIEHUTh AMAna30oH BO3MOXKHBIX HCXOJOB M BEPOSITHOCTh BO3HUKHOBEHUS
KPUTHYECKUX OTKIIOHEHUH.
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JononHutenbHo B padoTe HCMONIB3YyeTCS CIIEHApHOE MOJICIUPOBAaHUE,

IMO3BOJIAOIICC

aHAJIM3UPOBATh YCTOMUMBOCTH TpaduKa MpH pa3InYHbIX KOMOUHAIIMAX CTOXACTUYECKUX BO3IEUCTBUM.
B xadectBe OCHOBHBIX (DaKTOPOB pacCMATPUBAIOTCS TIOTOJHBIC YCJIOBHUS, 3aJIEPKKH IIOCTABOK

MaTepUasIoB, OTKa3bl TEXHUKH, H3MEHEHHE MPOU3BOJIUTEIBHOCTH TpyJAa M OpraHU3allMOHHBIC
HapyILICHUS
v OByl 1 [Hdztso dz" | Mssr OMIsd yd MSdJ oBLHJj2MIse d
ftcsj $IsO
['pynna Bo3neicTBuiA [Tpumeps! hakTopoB Bo3moxxnoe Cnoco6 MoaenupoBaHus
BIIUSIHUE HA
rpaduk
[Torogusie ycnoBus Ocanxu, Mopo3, xkapa, VYBenuuenue CrnyyaitHas BeIu4nHa
CUJIbHBIN BETEp JUTUTEITLHOCTH VI CE30HHBIN clieHapHii

Hapy>KHBIX paboT

[TocraBku MarepuanioB | 3ajepkka CnBur Havana CuenapHoe u
KOHCTPYKIIMH, IEUITUT | 3aBUCUMBIX pabOT | BEpOSTHOCTHOE
MaTepHaJIOB MOJIETTUPOBAHUE
Texnuka u Ortka3 kpana, noiomka | [Ipoctoii pabor u | CiryuaiiHoe COOBITHE C
o0opynoBaHue TpaHCIopTa M3MEHEHUE BEPOATHOCTHIO
0UYEPEeTHOCTU HACTYTUICHUS
[Ipon3BoANTENLHOCTH Henocrarok pabouux, Poct Pacnpenenenue
Tpyaa CHUIKEHUE TeMIIa JUTUTEIBHOCTH k03 duLreHTa
pabot IPOU3BOIUTEILHOCTU
[IpoexTHbIE Koppektuposka [TepepaboTka Cuenapuii U3MEHEHUs
U3MEHEHUS pelieHui, 3aMeyaHus pabot u CTPYKTYpBI Tpaduka
AKCIIEPTHU3bI M3MEHEHHUE
3aBUCHUMOCTEH
OpranuzanroHHas HecornacoBanHoCTh Hakonnenue CucreMHO€E OTKIIOHEHUE
KOOpAMHAITHUS MOJIPSITYMKOB 3aJIEPKEK Y TIEPECUET CETH

AHanu3 cleHapueB IOKa3bIBaeT, 4YTO YCTOMYMBOCTH TpaduKa 3aBUCUT HE TOJBKO OT

MPOAOJIKUTCIIBHOCTU  OTHACJIIBHBIX pa60T,

HO M OT CIOCOOHOCTA CHUCTEMBI

KOMIICHCHUPOBATDb

BO3HHUKAIOMIHUE OTKIIOHCHUSA 3a CUCT PE3CPBOB BPECMCHU U OPraHU3alMOHHBIX pGHICHI/II\/’I.

B pamkax

HUCCICIOBaHUA

IMPEAJIOKCHA

HUHTCIpHUpPOBAHHAA

MOACIb JUHAMHUYECKOH

KOPPEKTUPOBKHU rpauika CTPOUTEIBHOTO MPOEKTA. B 0OCHOBE MOENN JIEKUT MPEICTaBICHUE TPOEKTA B
BUJIE CETEBOM CTPYKTYPBI, BKIIOYAIOIIEH MHOKECTBO B3aUMOCBS3aHHBIX paboT:

6 o0 MM

(3)

rae O — ordenbHas paboTa CTPOMTENBHOIO MPOEKTa, € — 0Ollee KOIM4YecTBO pabor. B
O TIYTO TO3BOJISIET OTPA3UTh HE TOJILKO JIMHEHHYIO MOCIIeI0BATEIHHOCTD
CTPOUTCIIBHBIX IPOLCCCOB, HO MW OTACIIBHLIC IapaUICIIbHBIC BCETBH, HeO6XO)II/IMI)Ie IS aHaJin3a
W3MEHEHUS KPUTUYECKOTO MYTHU MPU HACTYIUICHWH CTOXACTHUECKHX Bo3jaehcTBuid. Kaxkmas pabota
OMHCHIBACTCSI HAOOPOM MMapaMeTPOB:

pa3paboTaHHO# MoeNnu €

6 QR i@y éh

(4)

rae Q — 6a3oBasi ITHTEIBHOCTH PaboThr; U1 XY — MHOXECTBO MpEALIecTBYOMMX padot; Y —
pecypchl; O — yCI0BHas CTOUMOCTh WM PECYPCHAs EMKOCTh; O @ — KaTeropust paboThl; ) — BEKTOP
YYBCTBUTCIIBHOCTU pa6OTBI K CTOXAaCTUYECKUM BO3)I€I>'ICTBH5IM.
TexHosornueckas 3aBUCUMOCTb MEX/TY Pad0OTaMH 3a1a€TCs CICAYIOUINM YCIOBHEM:

Y Q0 im
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rae Y — CpoK Hauana mocieaymomeii padore; 'O — CpPOK OKOHYAHHSA IMPEAMICCTBYIOIICH
paboter; O 1 (- MHOXECTBO paboT, KOTOPbIC ODKHBI 3aBEPIIUTHCS 10 Hadama paboTsl QB Mozxenn
ucroib3yercss 3aBucuMocTh Tumna Finish-to-Start, mockojbpky oHa HamOoyiee HAarJSIHO OTpa)kaeT
MOCJICI0BATEIBHOCTh KITIOUEBBIX CTPOUTEIBHBIX IPOLECCOB U TMO3BOJSIET KOPPEKTHO PACCUUTAThH
KPUTHYECKHH 1y Th. [[11s pacueTHOTO NIpoekTa 6a30Basi MPOIOIKUTEIBHOCTD peain3anuu coctapmia 207
naeid. OnHako MaHHBIM TpaduK paccMaTpuBaeTCs HE Kak (PUKCHPOBAHHBIA JOKYMEHT, a Kak
JTMHAMUYECKasi MOJIEITb, MOJIE)KAIast PEryISI[PHOMY OOHOBJICHUIO.

KilroueBbIM  3JIEMEHTOM  MPEUIOKEHHOTO TIOAXOAa SIBIISETCS alrOPUTM JIUHAMHUYECKOU
KOPPEKTHPOBKH rpaduka

sOB @] [BEBN jddgr 2 Odkettedlsds HJdzOR] Uj MS 2

Oran ConepxaHue drana Pesynprar
1. @ukcamus coOwiTus | Perucrpamms 3aaepxku, cOos, OrnpenienieHo coObITHE,
W3MEHEHHUs WK PUCKA BIIMSAOLIEE HA rpaduk
2. O6HOBIIEHHE BBon ¢akTrueckoro npoueHTa [TonyyeHa akTyajbHast MOJIENb
JTAHHBIX BBITIOJTHEHUSI U OCTAaTOYHOM COCTOSIHUSI IPOEKTA
JUIUTENIbHOCTH
3. Ilepecuert cetu Pacuer paHHUX M MO3JHUX CPOKOB, BrlsiBneHO BiausiHHE COOBITHS
pe3epBOB M KPUTHUYECKOTO MYTH Ha CTPYKTYpY rpaduka
4. Knaccugukarus OTHeceHue OTKIOHEHUS K ciayyaiiHomy | OmnpeneneH ypoBeHb
OTKJIOHEHMSI WA CUCTEMHOMY yIpaBJIeHYECKOH peakiuu
5. BeposTHOCTHAs PERT, Monre-Kapno ninu cueHapHslii [Tomyuyena BepoOATHOCTH
OLICHKa pacyer 3aBepILEHHsI B CPOK
6. [IpoBepka CpaBHeHue ¢ moporamu pucka u pezepsa | [IpunsaTo pemieHue o
TPUITEPOB HE0OXOIUMOCTH
KOPPEKTUPOBKHU
7. OnTuMu3zanus Br160p parmoHanbHOTO CdopmupoBaH HOBBII BapHaHT
KOPPEKTUPYIOIIETO BO3AEHCTBHUS rpaduka
8. YTBepxkacHue n Ilepenaua oGHOBIEHHOTO IpaduKa B Hauar HOBBII LUK
KOHTPOJIb yIpaBJIeHUE IPOEKTOM MOHHUTOPHHIa

ANTOpPUTM BKIIOUAET (PUKCAIMIO OTKIOHEHHS, OOHOBJICHHE (PAaKTUYECKUX ITAHHBIX, TEpecyer
CETEBOM MOJIeNH, KIacCU(UKAIMIO OTKIOHEHHUS W BBHIOOP KOppEeKTUpyromiero BosaencTus. Ocoboe
BHUMaHUE yJIesIeTCs Pa3IMueHUI0 CITYyYailHbIX U CUCTEMHBIX OTKJIOHEHUH

C Bto

v OB Zd yQ 54 tedd ©OL dzd yJ ded ¥ ) diwzlsfORizsicdsd "  die/@n

Kpurepuii CrnyualiHO€ OTKJIIOHEHHE CucreMHO€E OTKJIIOHEHHE
Yacrora nposiBieHus EnaunnuHOe coObITHE [ToBTOpsirOIIEECS OTKIIOHEHUE
Macirab Bo3aeicTBUs Opnna paboTa Uiy JIOKaIbHBIN ['pynma B3auMOCBsI3aHHBIX paboOT
Y4aCTOK
BnusiHue Ha peseps Komnencupyercs pesepsom [IpuBoauT K UCUEpIIaHUIO
BPEMEHU pe3epna
BrnusiHue Ha KpuTHYECKUN He u3menser kxputuueckui mytb | MOXET U3BMEHUTD KPUTUYECKUI
yTh yTh
VYpaBiieHueCcKast peakius MOHUTOPHUHT WM JIOKaIbHas [Tepecuer rpaduka u
Mepa OIITUMU3AIIS

CrnyualiHple OTKJIOHEHHUS HMEIOT JIOKAIbHBIA XapakTep U MOTYT ObITh KOMIEHCHUPOBAHBI
CYLIECTBYIOIIMMH pe3€pBaMHU, TOrJa KaK CHUCTEMHBIE OTKJIOHEHHsS MPUBOIAT K W3MEHEHUIO
KPUTHYECKOI0 MyTH U TPeOYIOT nepecueTa rpaduka.

ITocne BBIABICHUS CHUCTEMHOIO OTKJIOHEHUs BBIIIOIHAETCS BEPOSATHOCTHAS OLIEHKA COCTOSHUS
IpoekTa ¢ ucnoyibzoBanneM Meto0B PERT u Monte-Kapino. Eciin BeposATHOCTE 3aBEpIIEHUs IPOEKTa
B YCTAQHOBJICHHBI CPOK CHMJKA€TCS HMXKE JOIYCTUMOIO YPOBHS, 3aIlyCKAacTCsl ONTUMU3ALMOHHAS
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npoueaypa. OCHOBHasI 1IeJIb ONITUMU3AINH 3aKIIF0YaeTCs B BRIOOpE Hanboliee palioHaIbHOTO BapHaHTa
KOPPEKTUPOBKHU TpaduKa ¢ yYETOM OTpaHMUYEHUH MO CPOKaM, pecypcaM U CTOUMOCTH.

3akiiloueHue

[IpoBeneHHOE HCCIIeI0BaHUE TTOKA3bIBAET, UTO TPAAUIIMOHHBIE METO/IbI CETEBOTO INIAHUPOBAHUS
SIBIITFOTCST HEOOXOAMMOM, HO HEAOCTATOYHOW OCHOBOHM YIPAaBJICHHSI CTPOUTEIHHBIM IPOCKTOM B
YCJIOBUSIX HEONpeneNeHHOCTH. [IpruMeHeHre TOJIBKO JEeTEPMUHUPOBAHHOIO IMOAXOJA HE IMO3BOJSET
aJICKBaTHO YYHUTHIBATh BIMSHUE CTOXACTHYECKHX (PAKTOPOB M CBOCBPEMEHHO pearupoBaTh Ha
OTKJIOHEHHS.

WNurerpaumss meronoB CPM, PERT, Monte-Kapno, clueHapHOro MOACIUPOBAHUSA U
ONTUMHU3ALMOHHBIX IPOLEAYP MO3BOJSET CHOPMUPOBATH ATANTUBHYIO MOJIEIb YIPaBiIeHUs rpadukoM
peanu3aluu  CTPOUTENIBHOrOo TmpoekTa. [lpemnokeHHbIM 1MOaX0J 00ecreynBaeT BO3MOXKHOCTH
JMHAMHYECKOro Iepecuera rpaduka, OUEeHKH BEpOSTHOCTU CPbIBa CPOKOB U BHIOOpA pallMOHAIBHBIX
KOPPEKTUPYIOIIUX JACUCTBUH. DTO CHOCOOCTBYET MOBBIIMICHUIO YCTOMYMBOCTH MPOEKTa U CHIKEHHIO
pHUCKa HApYIIEHUS JUPEKTUBHBIX CPOKOB CTPOUTEIHCTBA.

Chnucok JinTepaTypbl

1. 3akon PecnyOmuku Kazaxcran «O0 apXWUTEKTypHOH, TIpagoCTPOUTENBHOW M CTPOUTEIHHOU

nestenbHOCTH B PecyOnke Kazaxcramy.

CH PK «Opranusanusi CTpOUTENbCTBA MPEAIPUITHH, 3AaHUI U COOPYKEHUI».
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BJOKYEHH-OPUEHTUPOBAHHAS APXUTEKTYPA JIJI1 BEPU®UIIUPYEMOM
OUKCAIMU MEJNIIMHCKHUX PE3YJIBTATOB I'/IYBOKOI'O OBYUYEHU A

[ Oafmuls ¢MudzOdz [ O

Mar uc T dKayHprc a ,

MeXAyHapoOAHBLN yHuBepcuTeT KWHDO
AnmaTbKaszaxcT

AHHOTALIUA

B nannoii pabore paccmaTpuBaercs mpodiieMa oOecreueHus: TOBEPHsi, BOCIIPOU3BOAUMOCTH U
BepUUIUPYEMOCTH PE3yJbTaTOB AaBTOMATHU3MPOBAHHOTO aHAllM3a MEIAUIMHCKUX H300paxeHH,
MOJIy9aeMbIX C HCIIONB30BAaHUEM METOJOB TiyOokoro oOyueHus. HecMoTps Ha BBICOKYIO
3¢ (HeKTUBHOCTh HEHPOCETEBBIX MOJIENEN B 3a7a4yax OOHApYKEeHUS U KIacCU(PUKALUU MATOJIOTUH, HX
MPUMCHCHHE B KJIMHUYECKUX WH(OOPMAIMOHHBIX CUCTEMaX OTPAaHUYCHO OTCYTCTBUEM MEXaHHU3MOB
HAJEKHOM (UKCallMu U HE3aBUCHUMOW MPOBEPKH IUArHOCTUYECKUX Pe3yNbTaToB. JomoiaHHUTEnbHBIE
CJIO)KHOCTH CBSI3aHBI C JOMHHHPOBAHHEM IICHTPAJIM30BAHHBIX APXUTEKTYp XPaHEHUS MEIUIIMHCKUX
JaHHBIX, YTO MPUBOAUT K IMOBBIIMIEHHBIM pUCKaM Moaudukanuu WHGOPMAIMU U CHIKEHHUIO
MIPO3PAvYHOCTH MIPOLIECCOB 0OPAOOTKHU.

Jliia pelieHus: yka3zaHHBIX MPoOJieM mpejiaraeTcs: 0J0K4YeHH-OpUeHTUPOBAaHHAS apXUTEKTYpa, B
paMKax KOTOPOU BBIUMCIIHTEILHBIC MPOIICIyPhI aHAIM3a U300paKeHHI BRITOTHSIOTCS B off-chain cpene
C UCHOJB30BaHUEM MojeNeil Tiy0oKoro o0y4eHus, a pe3yiabTaThl (PUKCHPYIOTCS B pacHpeeI€HHOM
peecTpe B BHJIE HEM3MEHSEMBIX U KpunTorpaduuecku mnpoBepsembix 3amuceid. Ocoboe BHUMaHUE
yACNSIETCS MEXaHU3My TOKCHH3allUd JUAarHOCTUYECKUX HaXOJOK, IO3BOJIAIONIEMY IMPEACTABIAThH
pe3yNIbTaThl aHANIK3a B GOPME CTPYKTYPUPOBAHHBIX ITU(POBBIX TOKEHOB 06€3 HE0OX0IMMOCTH XPaHEHHUSI
HCXOJIHBIX MEJMIMHCKUX HW300pakeHUil B OnokueitHe. [IpemioxeHHbI MOaxoa obecrneynBaeT
MOBBIIIEHUE YPOBHS JOBEpUsl K pe3ysibTaTaM aBTOMATU3MPOBAHHOM JIMATHOCTHKHU, YJIydyllaeT
BO3MO>KHOCTH PETPOCIIEKTUBHOTO ay/IUTa U CIIOCOOCTBYET MEXOPTaHU3aIIMOHHOMN BOCIIPOU3BOIUMOCTH
MOJIyYEHHBIX PE3YJIbTaTOB.

KuroueBble cioBa: 6iiokueitH, kpunrorpadus, IeHeHTPaIN30BaHHOE XpaHEHUE, BepupuKalus
JAaHHBIX, TOKEHU3aIlUs1, MAIIMHHOE 00y4YeHHE.

BBenenune

Mertob! ri1y00KOro 00y4eHuUs MOTyYHIIN IUPOKOE pacCpoCTpaHEHHE B 3a/1a4ax aHaIN3a JaHHbBIX
MEIUIMHCKOW  BHU3yalM3alMM, JEMOHCTPHUPYS BBICOKYIO d3()(PEKTUBHOCTH B  OOHApyXEHHH,
KJ1accu()UKALMU U CETMEHTALMU NaTOJIOTUi Ha MEIUIIMHCKUX n300paskeHusX. CBepTOUHbIe HEHPOHHBIE
CeTH U UX MOJU(DUKAIMM aKTUBHO MPUMEHSIOTCS A 00paboTku peHtreHosornyeckux, MPT, KT u
TMCTONATOJOTUYECKUX JAHHBIX, YTO IO3BOJIAET IIOBBICUTH TOYHOCTH M CKOPOCTH IIEPBUYHOMN
JMarHOCTHUKH.

HecmoTpss Ha 3HauMTENbHBIA MpoOrpecc, NMpUMEHEHHE MOAOOHBIX MOJENeH B KIMHUYECKOH WU
HCCIIEIOBATENbCKOM MPAKTUKE COMPOBOXKAACTCA PSIIOM (PYHIAMEHTAIBHBIX OrPAaHUYEHUN, CBSI3aHHBIX
HE CTOJIBKO C TOYHOCTBIO AJITOPUTMOB, CKOJIBKO C BOCIIPOU3BOAMMOCTBIO U JOBEPUEM K pPE3ysIbTaTaM.
Boixogsl Mogneneit riybokoro oOyudeHus, OCOOEHHO TIpH BBISBICHUM pPEIKUX WIH Cl1abo
NPEJCTaBICHHBIX NAaTOJIOTUH, CYIIECTBEHHO 3aBHCAT OT HCIOJIb3YEMBbIX JaHHBIX, KOH(UTYpalnuu
MOJIETIN ¥ yCJoBHM €€ 00ydeHus. B 1ieHTpann30BaHHBIX METUIMHCKUX MHPOPMAIIMOHHBIX CHCTEMaxX
OTCYTCTBYET €IMHBIA MEXaHU3M HE3aBUCUMON (PUKCAIMK U MOCTeTyIoeil MPOBEpKU TOro, Kak, Korjaa
Y Ha OCHOBE KaKoil MoJie ObUI MOTy4eH KOHKPETHBIM AMarHOCTUYECKUI pe3ybTaT. DTO 3aTpyIHSIET
PETPOCHEKTUBHBIN ayIUT, MEKOPraHW3aLMOHHOE B3aUMOJCHCTBUE M TOBTOPHYIO BepU(UKAIIUIO
pe3yJIbTaTOB AHAIU3A.
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B o3T0il CBA3M TEXHONOrMM pachpeieiCHHBIX pEeecTpoB, M B YAaCTHOCTU OJOKYEHH,
paccMaTpuBalOTCs KaK MEePCHEKTUBHBIM MHCTPYMEHT ISl 0OecrieyeH sl HeU3MEHIeMOCTH, BpEMEHHOM
NPUBSI3KM M TPOBEPAEMOCTH  pE3yJbTaTOB aHaiu3a. biiokdelH mo3BosisseT  (pukcupoBaTh
JIMArHOCTUYECKHE COOBITUSI B BUJIE HEU3MEHSIEMbIX 3aIlMCell, PUTOIHBIX JIJIsl MOCIEAYIONIErO ayauTa,
IIPU 3TOM HCKJIIOYasi HEOOXOIMMOCTh JOBEpHUs K LIEHTPATM30BAaHHOMY MOCpeaHuKy. OHAKO MpsiMoe
XpaHEeHUuEe MEJMIMHCKUX JaHHBIX B OJIOKYEWHE SIBISETCS HEIelecOO0pa3HbIM H3-3a OTPaHUYCHHIM
KOH(HIESHIIMATBHOCTH, MAaCIITA0MPyeMOCTH ¥ HOPMATHUBHBIX TpeOOBaHUHM, YTO O0OyClaBIMBaeT
HE0OXOIUMOCTD Pa3/iesieHUs] BEIUNCIUTENbHBIX U PETUCTPALIMOHHBIX IPOIECCOB.

B nmannoii pabote mpemiaraercsi 6J0KUCHH-OPUEHTHPOBAHHAS apXUTEKTypa, B KOTOPOW aHAIN3
MEIUIIMHCKUX M300paxkeHuil BoinosHseTcs B off-chain cpene ¢ ucnonb3oBanuemM mojesei riry0oKoro
oOydeHusi, a pe3ynbTaThl (QUKCUPYIOTCS B OJOKYEHWH-CETH B BHIE (OPMATH3OBAHHBIX U
KpunTorpaguuecku mpoBepsieMbx coObITHi. Oco0oe BHUMaHUE YAENsSeTCs MOAXOAY TOKEHU3alUu
JUarHOCTHUYECKUX HAXOJOK, IPU KOTOPOM KaK[asl BBISIBJICHHAs I1aTOJIOTHS IPEACTABISAETCS B BUAC
1M(pPOBOro TOKEHa, BKIIIOYAIOIIETO XEll IaHHBIX, METaJaHHbIe MOJICIH U BPEMEHHYIO HH(OpMAaLIHIO.

Taxum o6pa3om, paboTa HanpaBiIeHa HA YCTPaHEHHE pa3pbIiBa MEK/Y BHICOKOTOYHBIM, HO ClIabo
BOCIPOU3BOJMMBIM aBTOMAaTU3UPOBAHHBIM aHAJTU30M JAHHBIX U TPEOOBAHHSIMH K MPO3PAYHOCTH,
BepU(PULIMPYEMOCTH U JTOBEPHUIO B pacHpeAeI€HHBIX HH(POPMAIIMOHHBIX CHCTEMAX.

ToxkeHn3anus JaHHBIX

TokeHnuzamusi JaHHBIX TIpPEACTaBIACT €000l mporecc npeoOpa3oBaHus uHGPOPMAIMKA B
YHHUKaJIbHbIE TU(GPOBBIE MPEICTABICHUS — TOKEHBI, KOTOPbIE MOTYT OJHO3HAYHO UACHTU(DULIIMPOBATH
00BEKT, COOBITHE WIIM PEe3yJIbTAaT BBIYMCICHUN B pacnpeAeneHHOl cucteme. B KOHTeKCTe OJIOKYeHH-
ApPXUTEKTYp TOKEHBI HCMOJB3YIOTCS Kak CpeacTBO GopMmanuzanuy, (Gukcanuu U MOCIEAYIOLIEro
OTCJIC)KUBAHUS COCTOSHUSI JIaHHBIX 0e3 HEO0OXOJUMOCTH XpaHEHHs] UX MOJIHOTO COICPKUMOro B
nenouke. B pamkax npeanaraeMoro nojaxoAa IMarHOCTUYECKUM pe3yJibTaT, IOJy4EHHbIN B pe3yibTare
paboThl MOJIeNU TIIyOOKOro O0y4YeHHs, pacCMaTPUBAETC KaK CaMOCTOSTENbHOE HU(POBOE COOBITHE,
nojJIexalee TokeHn3auuu. Takol pe3ybTaT BKJIIOYAET HE TOJIBKO UTOTOBOE IPEICKa3aHUe MOJENH,
HO M  CONYyTCTBYIOIIME  METaJaHHble, OOeCHeyuBaIOIIUEe €ro  HHTEPIPETHUPYEMOCTh U
BOCHPOU3BOAMMOCTh. K TakuM MeTa/laHHBIM OTHOCSATCS MACHTU(UKATOP WM Xl BXOJHBIX JaHHBIX,
BEpCHUsl MCIIONB3YEeMON MOJIeNH, MmapaMeTpbl HH(epeHca, a Takke BpeMeHHas MeTKa (OpMHpPOBAHHUS
pe3ynbTara.

KitoueBbIM acrekToM TOKEHU3AIUK SBJISIETCsl oOecrieueHre Hen3MEHAEMOCTH U ITPOBEPSIEMOCTH
JMarHOCTUYECKON HaxonAkH. JIJis 3TOro MCHoyib3yeTcsi KpUNTOorpaduyeckoe XemHnpOBaHUE BXOJHBIX
JAHHBIX ¥ PE3YyJIbTaTOB aHAJIN3a, YTO MO3BOJIET CBSI3aTh TOKEH C KOHKPETHBIM COCTOSIHUEM HCXOJHOU
nH(popmanuu 6e3 e€ npsAMoro packpbITus. Takum oOpa3oM, caM TOKEH BBICTYIIAET B POJIM KOMITAKTHOTO
MPEJCTAaBICHNS IUArHOCTUYECKOTO COOBITHS, KOTOPOE MOKET OBITh MMPOBEPEHO HA KOPPEKTHOCTH MPHU
HaJIMYUU COOTBETCTBYIOLIMX BXOJHBIX JaHHBIX U TAPaMETPOB MOJEIH.

JIONOJTHUTENBHO TOKEHU3AIMs 00eCIeUnBaeT MOMIEPKKY KOHIETIUHU MPOUCXO0XKICHHS JTaHHbBIX
(data provenance), TO3BOJISISI OTCJICKUBATH TTOTHBINA JKU3HEHHBIN ITUKII TMarHOCTHYECKOTO COOBITUS —
OT MOMEHTa 00pabOTKU BXOAHOTO M300paKeHUs MOJIENbIO J10 ero (ukcanuu B OJ0K4YeHH-ceTH. DTO
0COOEHHO BaYKHO B pacIipeieIEHHBIX MEIULIMHCKHUX U aHATUTUYECKUX CUCTEMAX, TJI€ Pe3yJIbTaThl MOTYT
WCII0JIb30BAThCS B PA3JIMYHBIX OPTaHU3ALMAX U CUCTEMAX MIPUHATHS PEIICHUN.

B npemioxkeHHON apXUTEKType KaXKAbli TOKEH JUarHOCTUYECKON HaXOAKH MpeICTaBiIsIeT co00i
CTPYKTYpPUPOBAHHYIO  CYIIHOCTb, BKJIIOUAIOUIYIO  CIEAYIOIIME  KOMIIOHEHTBI:  YHUKaJIbHBIN
UIEHTU(DUKATOP COOBITHS, XEII BXOJHBIX JAaHHBIX, METAJlaHHBIE MOJIETH TIyOOKOTO OOydYeHHs W
BpeMeHHYI0 HH(popmaruto. Takas cTpykTypa oOecrieynBaeT OAHO3HAUYHYIO HHTEPIPETALUIO pe3yIbTaTa
Y €ro MOCJIeYIONyI0 BepuuKanuo B pacipenenéHton cpeae. Takum 06pa3oM, TOKEHHU3AIUs JaHHBIX
B paMKax JaHHOM paboThl BHICTYNAET KJIIOUEBBIM MEXaHM3MOM Iepexojia OT HECTPYKTYpHUPOBAHHBIX
pe3ysnbTaToB paboThl Mozened riay0okoro oOydeHHss K (OpMalIM30BAHHBIM, IPOBEPSIEMBIM H
HEU3MEHSIEMbIM HU(POBBIM CYIIHOCTSIM, IPUTOAHBIM [T (PUKCAIIUH B OJIOKYEHH-CHCTEMAX.

TpeOoBanus K cucreme
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HecmoTpss Ha  3HauuTenbHBIM mporpecc B o0JacTd  TIIyOOKOrO  OOy4eHHsS — JJiA
ABTOMATHU3MPOBAHHOTO aHAJIM3a MEIUIIMHCKUX H300paKEHUH, CYIIECTBYIOIINE CHCTEMbI CTAIKUBAIOTCS
C OrpaHUYCHUSIMH, KOTOPBIE MIPEMATCTBYIOT UX HAJIC)KHOMY BHEJIPEHHUIO B KIIMHUUECKYIO IPAKTHUKY.

OTtcyTcTBHE MEeXaHU3Ma He3aBUCUMOW Bepudukarmy. J[MarHocTudeckue HaXOAKH, MOJTyICHHBIC
aBTOMATHUYECKH, OOBIYHO HE (UKCUPYIOTCSI B HEU3MEHsSeMOH (opMe, YTO CHUXKAET JOBEpHE K
pe3yJibTaTaM Mpu MEKOPTaHU3AIMOHHOM OOMEHE JaHHBIMHU WA PETPOCIICKTUBHOM ayIUTE.

LlenTpanu3oBaHHasi apXUTEKTypa XpaHEHHUS. TpagulMOHHBIE MEIUIMHCKHE  CHUCTEMbI
KOHIIEHTPUPYIOT JAaHHBIC B IICHTPAIIM30BAHHBIX PEMO3UTOPHUAX, CO3/IaBas CIWHYI0 TOYKY OTKa3a U
MOBBIIIAS PUCKH HECAHKIIMOHUPOBAHHOTO U3MEHEHHUS UJIM YTPAThl IaHHBIX.

C yd4eroM 3THX OTpaHHYEHUH, TEXHOJOTHsS OJIOKYCHH MpeCTaBiIsieT cOOOH MOTEHIMAThHOE
pelieHue, obecrieynBas HEU3MEHSIEMYIO U IMpPOBEpsSeMYI0 (DUKCAIMIO JUArHOCTHUYECKUX COOBITHIA.
Opnako wHTErpanus OJ1oKYeiiHa B MEIUIIMHCKUE CUCTEMbI HAKJIAJIBIBAET COOCTBCHHBIEC TPEOOBAHUS U
OTrpaHUYEHUS], KOTOPbIE HEOOXOAUMO YUUTHIBATh MIPU IPOSKTUPOBAHUH APXUTEKTYPBHI.

ApPXUTEKTYypa CUCTEMBI, 00bESTUHSIONIAS ABTOMATHYCCKHUI aHAIN3 METUITUHCKUX NU300paXeHHUH 1
OnMoKYelH s (PUKcalMy PelKUX MaTOJIOTMYECKUX MATTEPHOB, OJKHA YOBIETBOPATH CICAYIOLIUM
KITFOUEBBIM TPEOOBAHUSIM:

1. Hemsmensiemocts (Immutability). Ilocme perucrpanuy JUarHOCTHYECKOTO COOBITHS B
OJIOKYCIHE IaHHBIE HE MOTYT OBITh W3MEHEHBI WM YAaJIeHBL. OJTO 00ECHedMBaeT COXPAHHOCTH
MCTOPUYECKOM 3aMKCH U MOJACPKUBAET JJOBEpUE K pe3yIbTaTaM aHaIH3a.

2. Ilposepsiemocth (Auditability / Traceability). Cucrema nomkHa obecreunBaTh BO3MOXKHOCTD
ayIuTa U MPOCICKUBAEMOCTH AMATHOCTUYECKUX COOBITUH, BKIIOYas uH(opmanuio o Bepcun ML-
MOJICJIH, BpEMEHH aHalIn3a U WICHTU(UKATOPAX N300pasKeHU.

3. MacmtabupyemocTts (Scalability). ApxuTtekTypa nomkHa 3QPeKTUBHO 00padaThIBaTh OOIBIION
0o0BbEM TpaH3aKIMil M [aHHBIX, BKIIOYas COTHM WU THICAYM MEIUIMHCKHX H300paxeHuil, 0e3
Jerpaialiiy IPOU3BOTUTEILHOCTH OJIOKYCHH-CETH.

4. Koudunennuansnocts (Privacy). Cucrema A0MKHAa rapaHTUPOBATh 3alIUTY MEPCOHAIBHBIX
JAHHBIX MalUeHTOB. [ 3TOr0 KpynHbIe (ailyibl MEIUITMHCKUX H300pakeHu XpaHsrcs Bae renu (0ff-
chain), a B OIOKuY€iH 3aMHUCHIBAIOTCS TOJBKO KpUNTOTpaduIecKue Xelu U MeTaJaHHble, o0ecreunBast
MIPOBEPSIEMOCTh 0€3 PACKPBITHSI COACPKIMOTO.

5. Unrerpanus ¢ ML (Dependence on ML). ApxutekTypa A0JKHA HOAICPKHBATh HCIIOIb30BaHHE
npeAoOyYEeHHBIX MOJIENIe TIIyOOKOro oOyueHus Jis TEeHEepallud JUArHOCTUYECKUX COOBITHH,
obecrnieurBasi BO3MOKHOCTh XpaHEHHUSI HH(GOPMAIIMK O TUIE AaTOJIOTHH, YPOBHE YBEPEHHOCTH MOJETHU
Y BEPCHH MOJICITH.

[Tpu npoeKTHPOBAHUHU CUCTEMBI HEOOXOIMMO YUUTHIBATH CIEAYIOIINE OTPAHUYEHUSI.

MenunuHcKas KOH(QUIACHIHATLHOCTE. [Ipo3padHocTh OJOK4YeliHa MOXKET KOH(IMKTOBATH C
TpeOOBaHUAMH 3aIIUThl TepcoHadbHbIX maHHbIX (HIPAA, GDPR). Anonummsamus u off-chain
XpaHEHUE JTAHHBIX HEOOXOIMMBI JJIsT COOTIOACHHSI HOPMAaTUBHBIX TPEOOBAHMIA.

JIaTeHTHOCTh M BBIYMCIUTENBHBIE pECYpChl. 3aJepKKa TMOATBEPKACHUS TpaH3aKUUH U
OrpaHHYEHHAs MMPOITYCKHAsI CTIOCOOHOCTH OJIOKUEHH-CeTeld MOTYT OTPaHHYUBAThH IPUMEHEHUE CUCTEMBI
B CIIEHApUAX, TPEOyIONUX 00pabOTKH JaHHBIX B PEAIbHOM BPEMEHHU.

OrpanuveHnss Ha XpaHeHWEe JMaHHBIX. [lomHBIM on-chain storage KpymHBIX MEIHIIMHCKHX
M300paXKeHU MPaKTUYECKH HEBO3MOXKEH M3-3a OrpaHWYeHH Ha Oo0BeM OJOKOB W 3aTpaT Ha ras
(blockchain gas).

KauectBo ML-gannbsix. J{ocTOBEpHOCTh 3a(UKCHPOBAHHBIX COOBITUH MOIHOCTHIO 3aBUCHT OT
KadyecTBa WCXOJHBIX JAaHHBIX, TpeaoctaBiseMbix ML-mopensmu. Omubku Mojeneil Hen30eKHO
MEePEHOCATCS B OJOKYEHH, TOITOMY CHUCTEMa JOJHKHA 00eCIedrBaTh BO3MOXKHOCTh JJOKYMEHTUPOBAHUS
METa/IaHHBIX MOJICTTH ¥ YPOBHS YBEPCHHOCTH.

Takum 00pa3om, apXUTEKTypa OJDKHA COYETaTh HEU3MEHIEMYIO (PUKCAIUIO JTUArHOCTHUYECKUX
coOpiTuii ¢ ruOkuM off-chain xpaneHuneM OonbIIMX JaHHBIX, OOECHEYMBas MPOBEPSIEMOCTb,
MacIITaOUPyeMOCTb U COOTBETCTBUE HOPMATUBHBIM TPEOOBAHHUSIM.
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B1ok4YeiiH-0pHEeHTUPOBAHHASA APXHUTEKTYPa CUCTEMBI

JU1st TOCTH>KEHUS LENU UCCIIEI0BAaHMS — HEU3MEHAeMOH (PUKcalluy, TOKSHU3AIMH 1 BepU(UKAITUH
PEAKUX MATOJIOIMYECKUX MATTEPHOB, ABTOMAaTUYECKH BBISBICHHBIX C MOMOIIBIO MOJENEH Iri1y0oKoro
o0y4yeHus, mpeanaraercs TUOpUIHAsA OJOKYCHH-OPUEHTHPOBAHHAS apPXUTEKTypa. ApXHTEKTypa
COYETaeT BBICOKOIPOU3BOJIUTENIbHbIC BbluncieHus BHe uenu (off-chain) ¢ mexaHusmamu noBepus,
HEU3MEHHOCTH W TIPOBEPSIEMOCTH B Ienu (on-chain), oOecrieunBas COOTBETCTBHE TPEOOBAHUSIM
HEU3MEHSEMOCTH, TPOBEPKU, MACIITAOMPYEMOCTH U KOHPHUACHINATHHOCTH.

Off-chain KOMIIOHEHT CHUCTEMBI TpEIHA3HAYCH ISl BBITOJHEHHS BBIYHCIUTEIBHO CIIOXKHOTO
aHaJlM3a MEAMIIMHCKUX HW300paKeHWil C HCIOJIb30BaHHEM MPeloOyYeHHBIX MoJienei TiyOoKoro
o0yuyeHus. B kauecTBe OCHOBHBIX aITOPUTMOB aHAJM3a MPUMEHSIOTCSI CBEPTOYHBIC HEWPOHHBIE CETU U
ux Moaudukauuu, obecrneyuBarolue OOHApyXeHHe, KIACCU(PHUKAIMI0O W  CErMEHTAIUI0
MATOJIOTMYECKUX MAaTTEPHOB Ha MEUIIMHCKUX N300pakeHUsIX. Pe3ynpraTtomM paboTsl MOJENH SBIISETCS
(dbopMann30BaHHOE JUArHOCTHUYECKOE COOBITHE, BKIIIOUYAIOLIEE THUIl BBISBICHHOM MATOJIOIUU, YPOBEHb
YBEPEHHOCTH MOJIENH, UICHTH(PHUKATOP M300pakeHUsI U COIMyTCTBYIOIINE METalaHHbIe, HEOOXOIUMbIE
JUIS TIOCITIeAyIOIIeH Bepu( KAy pe3yibTara.

Pa3Mmernienue BBIUMCTUTEIBLHOTO KOMIIOHEHTa BHE OJIOKYEHH-CETH OOYCIIOBIECHO BBICOKOU
BBIYHCIUTENFHON CIOKHOCTBIO MOJIENe TIIIyOOKOro OOy4YeHHS U OTPaHUYEHHUSMU COBPEMEHHBIX
pactpenenéHHbIX peecTpoB. Beimomnenne ML-uH(pepeHca HEMOCPEACTBCHHO B OJIOKYCHHE SBIISETCS
HEMPAKTUYHBIM HM3-32 BHICOKON CTOMMOCTU BBIYHUCICHHM U OTPAaHHMUYEHHOW MPOIYCKHOM CIIOCOOHOCTH
cetu. Kpome Toro, xpaneHue 001X 00bEMOB MEIUIIMHCKUX JaHHBIX, BKIOUas n3o0paxenus KT,
MPT wu pentrenorpaduu, B on-chain cpene mpUBOIUT K 3HAYUTEIBHBIM 3aTpaTaM U IpoOieMam
macmtabupyemocth. [1o 3Toit mpuunHe 06paboTka qaHHBIX BhIosHsAeTcs B off-chain cpeze, Torna kak
OJIOKYEHH MCIONb3YeTCsS HUCKIIOUUTENBHO IS (PUKCAIlMKM pe3yJIbTaTOB aHaiu3a U 00ecredyeHus X
MIPOBEPSIEMOCTH.

On-chain KOMIOHEHT OTBEYaeT 3a HEU3MEHSEMYIO PETHUCTPAIMIO U TOCIEAYIOUIYI0 MPOBEPKY
JMAarHOCTUYECKUX COOBITHH, chopMupoBaHHbIX B off-chain cpene. Ilocne 3aBepuieHus aHamuza Ui
KaXI0T0 pe3yibTara (opmupyercs Kpunrorpadguyeckwii Xem Hu300paKeHHs, a Takke Habop
CTPYKTYpUPOBAHHBIX METAJAaHHBIX, BKIIOYAIONIUX THUIl TATOJOTUHU, BEPCHUI0 MOJENH TIyOOKOTo
00y4YeHHs, YPOBEHb YBEPEHHOCTH IPEICKa3aHusl © BPEMEHHYIO METKY. B OJIOKUYeH-CeTH COXpaHSIIOTCS
UCKJIIOUUTENIbHO JIaHHBIe, HEOOXOAMMBbIE JJs TOATBEPKACHUS MOMAIMHHOCTH M LEJIOCTHOCTH
JIMAarHOCTHYECKOTO pe3yibTaTa, 0e3 XpaHeHUs! HCXOAHBIX MEIUITUHCKIX H300paKEeHUH.

KitoueByto poss B pabore on-chain KOMIOHEHTa UrparOT CMapT-KOHTPAKTBI, PeaTu3ylole
MEXaHU3MBl PETUCTPAIH, TOKEHHW3alMW W BepH(UKAIWU IHATHOCTHYECKHX coObTHid. Cmaprt-
KOHTPAaKThl 00ECIEeYMBAIOT aBTOMAaTHYECKOE BBIMOJIHEHUE MPAaBHJ CO3JIaHUS TOKEHOB MEIUIIMHCKHUX
HAXOJIOK, TOAJEPKKY NPOMCXOXKACHUS JaHHBIX M BO3MOXKHOCTH ayAHWTa WCTOPUHU OTIepaIHid.
Hcnonb3oBanue  OJOKYEHWH-CETH TMO3BOJSIET TapaHTUPOBaTb  HEU3MEHSIEMOCTb  3aluce U
KPUNTOTPAQHUUECKYI0O  MPOBEPSIEMOCTh  pe3yJbTaTOB  aHajHM3a,  OJHOBPEMEHHO  COXpaHsIsA
KOH(UIEHIIMATFHOCTh MEIULUHCKUX MaHHBIX. JlJI MpakTUYEeCKOTro MPUMEHEHUS B MEIUIIMHCKUX
MH(OPMALIMOHHBIX  CUCTEMax  OJIOKYEHH-KOMIIOHEHT JIOJDKeH  OOecCHeurBaTh  JIOCTATOYHYIO
MaciTabupyeMOCTh W HH3KYIO JIATEHTHOCTh NpU 00paboTKe OONBLIOrO KOJMYECTBA COOBITHMH U
OMOMETUITMHHBIX JTaHHBIX.

Tabmuua 1. KimroueBble napameTpsl OLleHKU 3P PEeKTUBHOCTH OJIOKUEHH-ceTei

IMapamerp Onpenesienne TunoBble 3HAaUEHHUS HA
npumepe Ethereum/DPoS
[Iporycknas | KonmmuecTBo moaTBepkIeHHBIX TpaH3akiuid B | PoS (Ethereum 2.0): ~100+ TPS.
CIOCOOHOCTB | cekyHy. DPoS/Sharding: moxer
(TPS) U nocturats 4000+ TPS.
Y0 Y
JlatentHOCTB | Bpems, npoienmee 0T MOMEHTa OTIIPABKH B gactHoii cetu Ethereum (PoA):
TPaH3aKIMW | TPaH3aKIMH J0 ee epBoro noareepxacHus | ~6.1 ¢ (cpeanee Bpems 6y0ka 6.2
(TL) B peecTpe. ¢). B ontumusupoBanubix DPoS-
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ceTsax: 11.094 mc (npu Harpy3ke

500 TPS).
Croumocth | BrruuciurenbHasi CTOMMOCTD BBIIOTHCHUS 3anuch JaHHBIX B XPAHMIIUIIE
(Gas Cost) TPaH3aKIMU WK CMapT-KOHTPAKTA. (SSTORE) siBnsieTcst camoit

JIOpOroy onepauueil. XpaHeHue
xemra (MeTaJaHHbIX ) MOYKET
crouTh okoio 22,000 raza.

[IpesncTaBiacHHbIE MMOKA3aTENId JIEMOHCTPHPYIOT, YTO COBPEMEHHBIC OJIOKYEHH-IITATHOPMBI
CIIOCOOHBI  00eCIeYrBaTh NPUEMJIEMBI YPOBEHBb IPOM3BOAUTEIBLHOCTH Ui 3a1ad (UKCAUH |
Bepu(HUKAIUN TUATHOCTUICCKUX COObITUH. [Ipu 3TOM KIIFOUEBBIMH OTpaHHMYMBAIOIIMMHU (hakTopamu
OCTaOTCS JIATEHTHOCTD MMOITBEPKICHHUS TPAH3aKIMH U CTOMMOCTh XPaHEHHs JaHHBIX B OJ0K4eline. B
CBS3U C OTHM HcHojb3oBanue rubpuanoi Off-chain/on-chain apxuTekTypsl sBIsieTCs Hamboee
PaMOHAIBHBIM [TOIX0/I0M, TI03BOJISIOIINM BHIITOJIHATH BEIYUCIUTEILHO CIIOKHBIN aHAN3 JaHHBIX BHE
OJI0KYEHH-CceTH, COXpaHsis on-chain TOJIpKO KpUNTOrpaguUecKue XeIId U MeTaJaHHbIe, HEOOXOIUMbIC
ISt 00€CIIEYEH S IEJIOCTHOCTH, ayAUPYEMOCTH M IIPOBEPSIEMOCTH PE3YJIbTATOB.

Pipeline 00pa6oTku 1aHHBIX

[MocnenoBaTebHOCTH 0OPAOOTKH JaHHBIX BBITJISIIUT CIICIYIOIIAM 00pa3oM:
[Mosnyuenue MeaunuHcKoro u3odpakenus (off-chain).
ABToMaTHueckuil ananu3 ¢ nomorisio DL-moaenu (off-chain).
dopMupOBaHHE JUArHOCTHYECKOro cobwitus (off-chain).
['eHeparys TOkeHa MEIUIIMHCKON HAXOJIKU M 3alliCh METaIaHHbIX B Oyiokueitn (on-chain).
Aynut ¥ mpoBepKa coOBITHsI Yepe3 cMapT-KOHTpakT (on-chain).

agrwdpE

MeguunHcKDe
naobpameHe
nauwMeHTa

AHOHUMUZALMA W ML-aHanu3 BriABNEHWE peaKoro
HOpMAaNKM3ALIWA HaobpameHua (CNM) naTTepHa

DopMUpoBaHHE
MEOMUMHCKOrD
CoGBITHUA

Bepuchukalva 1 PervcTpauMA ToKeHa CoapaHue xewa 1
pocTyn B Gnok4veiHe METAOAHHLIX

Pucynok 1. Cxema paboTbl THOPUAHON apXUTEKTYpPbI

Kaxxnas nuarnoctuyeckas HaxoJika, BbisiBieHHass ML-Moziensio u mpoiemas Bepudukauio,
¢dopmanuzyercs B Bujae uudposoro tokena (NFT), obecneunBaroniero YHUKajabHy0 WIEHTUYHOCTb,
provenance u traceability.

Tabnuua 2. ATpuOyThl TOKEHU3UPOBAHHOM TMArHOCTHYECKOW HAaXOJIKH.

ATpuOyT Tun ganHbIX Onucanue

hash_image string (SHA-256) Kpunrorpaduueckuii Xelll HCXOIHOTO
MEUIIMHCKOTO H300pa)XKeHUs, rapaHTUPYIOIIU
HEM3MEHHOCTb.

pathology_type string / ID Tun 00OHapYKEHHOTO MaTOJIOTHYECKOTO
narTepHa.

confidence_score float [0,1] BepositHocTh  0OHapyxeHus: mnarosoruu DL-
MOJIETIBIO.

model_version string / hash Bepcus wim xemr DL-mozenu, kotopasi co3ana
coOBITHE, 00€CTICUMBAIOIIUN OTCICKUBAEMOCTb.

timestamp ISO-8601 Bpewmst 3aBepiieHnsT aHANM3a ¥ WHAITUHUPOBAHUS
TpaH3aKIMU (PUKCALIMH COOBITHSI.
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Menunurckoe cobbite: Meaununackoe cobbitie ‘O U ‘Q € olipesensieTcss Kak  pe3yibTar
aBTOMATHUYECKOT0 aHajlu3a METUIIMHCKOro H300pakeHus |, MPOBENEHHOTO C IMOMOIIBI0 MOJENU
rinybokoro oOydenus. CoObiTe | hopmanu3yeTcs Kak KOPTEX, KOTOPBIH COACPIKHUT BCE aTpHOYTHI,
He0OXOUMBIE /I TOKEHU3aluU U BepudUKaIiu:

o0 @¢ O MM AY
I'ne:
"O — Kpunrorpadudeckuit xem ucxoasoro uzoopaxenus I (hash_image);
— WnentudunupoBanusiil Tin marojoruu (pathology type);
— Ilokazarens yBepeHHOCTH Mojienu (confidence score);
— VYHuKanpHBIH HIeHTHU(UKATOp WM Xem Bepcuu ML-Mopenu, MCIONb30BaHHOW s
nuarHoctuku (model version);

1 “Y— Bpemennas metka pukcanuu coobITH (timestamp).

TokeHu3zanus AMArHOCTUYECKUX HAXOJOK OCYIIECTBIIECTCS MOCIE MPOBEPKU U MOATBEPKIICHUS
COOBITHSL CMapT-KOHTPAKTOM. Kakaplii TOKEH MNpeacTaBiseT coO0OW YHUKAJIbHBIA HEU3MEHSEMBII
u(pOBON aKTUB, COJEPKALINI METaJaHHbIE TUATHOCTHYECKOTO COOBITHS, BKIIOYAs HHPOPMAIIHIO O
THUIIE TIATOJIOTUH, BEPCUH MOJIEIU TITyOOKOT0 00y4eHus, BpeMEHH aHAIN3a U KpUNTOrpaduIecKOM XeIe
UCXOJHBIX JaHHbIX. VIcronb3oBaHHE TOKEHOB O00ECIEeYMBAaeT MPOUCXOXKACHHUE JAHHBIX U
IIPOCJIEKNBAEMOCTh JTUATHOCTUUECKUX HAXOJIOK, a TaK)K€ MO3BOJISET BBIINOJHATh ayJUT U IPOBEPKY
pe3yNbTaToB aHanu3a. McxoaHpie MeTUIIMHCKHE U300paKEHUs TIPU 3TOM XPaHATCS BHE OJIOKUYEIH-ceTH,
a JIOCTyIl K HHMM pEryJHUpyeTcs OTIENbHBIMU MEXaHU3MaMU KOHTpouid JocTyna. Takoil moaxon
MO3BOJISIET TIOBBICUTH MACIITA0UPYEMOCTh CHCTEMBI 3a CYET XpaHEHUss B OJIOKYeiiHE TOJBKO
METaJaHHBIX W WH(POpPMAlKU, HEOOXOAWMOW s BepHU(PHUKAIMKA M TOITBEPKICHUS LEIOCTHOCTU
pe3yJIbTaTOB aHATHU3A.

[Ipennaraemasi apXuTeKTypa O0OECIIEYMBACT KPHUNTOTPA(QUUISCKH TPOBEPIEMYIO (PUKCAITUIO
JIMArHOCTHYECKUX COOBITHI 3a cueT BepH(PHUKAlUU Xella H300pakeHus U aTpuOyTOB TOKEHA CMapT-
KOHTpaKTaMH TIepe]l 3aluChl0 JaHHBIX B OsiokderH. Ilocme perucrpanuu TOKeHa WHQPOpMAanUs
CTAHOBUTCS HEM3MEHSEMOM, 4YTO HCKIIOYAeT BO3MOXKHOCTh €€ IMOCIEAYIOIIEero W3MEHEHUs WIn
yaaneHusi. XpaHeHUE METaJaHHBIX B pacHpeeléHHOM PEecTpe MO3BOJSET BBITOJHATH HE3aBUCUMBII
ayJUT, OTCIIEKHUBATh MPOUCXOXKJIEHHE AAHHBIX U KOHTPOJIMPOBATH MCTOPUIO BEPCHIl HMCHOIb3YEMBIX
Mozenel riayookoro ooyuenus. [Ipu 3ToM UCXOHBIE MEAUIIMHCKHE U300paKEHUS COXPAHSIOTCS BHE
OJIOKUEHH-CeTH, YTO MUHUMM3HPYET PHUCKHM PACKPBITHSA IMEPCOHAIBHBIX JAaHHBIX M COOTBETCTBYET
TpeOoBaHUSAM KOHPHUACHIINAIBLHOCTU. B COBOKYITHOCTH Takol 1mo/1Xx0/1 00€CIeunBaET IPOBEPSIEMOCT U
HEM3MEHIEMOCTb Pe3yJbTaTOB aHalu3a, MOAJEPKKY traceability, a Takke COBMECTUMOCTb CUCTEMBI C
TpeOOBaHUSIMU MACIITAOMPYEMOCTH U 6€30macHO 00pabOTKN METUIIMHCKUX TaHHBIX.

E

C: O C2

3akjaouyeHue

B nannoit pabGore Obuia mnpepiokeHa M TPOaHATU3MPOBAaHA OJOKYCHH-OPUEHTUPOBAHHAS
apXUTEKTypa, peHa3HaueHHasl JUIsl HeM3MEeHseMoll (puKcalnu, TOKeHU3alUK U BepUUKALIMH PEIKUX
MaTOJIOTUYECKUX TMAaTTEPHOB, ABTOMATHYECKH BBISBISEMBIX Ha MEIUIUHCKUX H300paXeHUSIX C
HCIOJIb30BAaHNUEM MOjIEJIeH IITyO0oKOro 00yueHHs.

KittoueBbIM 371€MEHTOM MPEVIOKEHHOTO PEUIeHUs SIBIISETCS THOPHIHAS apXUTEKTypa C YETKUM
pa3felIeHUEM BBIYMCIUTENBHBIX M PErMCTPAlMOHHBIX IPOILECCOB. BbICOKO3aTpaTHbIE ONEpanuu
aHaJl3a MEIULUHCKUX H300pakKeHWH BBIMOJHAIOTCA BO BHEOJIOKUEHH-cpelie, YTO oOecrneuynBaeT
MacimTabupyeMocTb U 3PPEKTUBHOCTh CUCTEMBI, TOT/1a KaK OJIOKUEIH MCIONIb3YeTCs] HCKIIIOUUTEIbHO
i pukcauuu GopManM30BaHHBIX JUATHOCTUYECKUX COObITHM. Takoi moaxo Mo3BosIeT COXPAHUTD
KOH(HIEHIIMATIBHOCTh MEAMIIMHCKUX JAHHBIX, M30€XKaTh XpaHEHUs] YyBCTBUTEIbHON HHPOPMALIUU ONn-
chain u npu 3Tom obecreyuTh KPUOTOrpaUUECKH TMPOBEPAEMYI0 HEU3MEHSIEMOCTh pe3yJbTaToOB
aHaJu3a.
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BJIMSTHUE TEOJJMHAMUWYECKOM 3BOJIIOIIMA AKCAUCKOM I'OPCT-
AHTHUKJIMHAJIA HA ®OPMUPOBAHUE U COXPAHHOCTH 3AJIEXKEN
YIJIEBOJIOPOI0B

s OMBOj9®©0O | ddzr dzOL
KasHUNTY wum. K. IN.
Anmart b, Kas3aj

Hayuypwik 0B O aumtardgQidets o O 1

AHHOTALIUA

AKkcalickasi TOPCT-aHTUKJIMHAJIb SBJISETCA OAHUM U3 KIIOYEBBIX CTPYKTYPHBIX 3JIEMEHTOB
BocToyHoro Oopra Ilpukacnuiickoil BHmaguHbl, (POPMUPOBAHHUE KOTOPOTO OOYCIOBIIEHO CIIOKHOM
HUCTOpHUEN T'€OJMHAMUYECKOM 3BOJIOLMM pEeruoHa. B MaHHOW cTaThbe paccMaTpUBAETCS BIMSHUE
OCHOBHBIX 3TallOB TEKTOHUYECKOTO Pa3BUTHUS - pUPTOreHe3a, HHBEPCUOHHOIO CHKAaTUs M HOBEHIIMX
JBUKEHUI - Ha Tpo1iecchl GOPMUPOBAHUS, MUTPALIMY U KOHCEPBAIIUU 3aJIeKEN yTIIIeBOAOPOI0B. AHAIIN3
CTPYKTYPHO-TEKTOHUYECKUX JAHHBIX MO3BOJIMII YCTAHOBUTD, YTO TOPCTOBAst MOP(OIOTUS aHTUKIIMHATIU
npeponpeaenuia GopMUPOBAHUE JIOBYIIEK KaK CTPYKTYPHOTO, TaK M CTPYKTYPHO-TEKTOHHYECKOTO
TUTIOB. Y CTaHOBJICHA MPSAMasi CBSI3b MEXIY dTallaMH BO3JIBIMAHMs OJIOKOB M BpeMeHeM (DOpMHUPOBAHUS
OCHOBHBIX 3aJIEXKEH yriIeBoI0pOA0OB B M10/ICOJIEBOM KoMIulekce. [loka3aHo, YTO COXpaHHOCTD 3ajexen
ONpEEsAeTC KAYECTBOM SBANOPUTOBBIX MOKPBILIEK KYHI'YPCKOIO SIpyCa U CTENEHbI0 TEKTOHUYECKOM
HApYUIEHHOCTH CBOJIOBOM YacTu CTPYKTYpHL. [lodyueHHbIe pe3ynbTaThl MOTYT OBITH HUCIIOJIB30BAHBI ITPH
OLICHKE MEePCHEKTUB HEPTETa30HOCHOCTH U INIAHUPOBAHUU I'€0JIOTOPa3BEAOYHBIX PaOOT.

BBEJIEHUE

[Ipukacnuiickas BmaguHa MpeACTaBiIseT co00il OAUH M3 KPYMHEUIMX He(TerazoHOCHBIX
OaccellHOB MHpa, B IMpeJesiax KOTOPOTO COCPEAOTOYEHbI 3HAYUTENbHBIE 3alachl yIJE€BOJOPOIHOIO
ChIpbs. BoCTOUHBIII OOpPT BMAIWHBI, BKIIOYAIOIMMN AKCAHCKUNA CTPYKTYPHO-TEKTOHUYECKHM OJIOK,
XapaKkTepU3yeTcsl 0CO00M CI0NKHOCTHIO I€0JOTHUYECKOI0 CTPOSHUS, ONPEAEIIIEMON B3auMOIEHCTBUEM
Pa3HOHAINpPABIEHHBIX TEKTOHUYECKUX [IBIDKCHMM Ha TMPOTSIKEHUU UIMTEIBHOM T'€OJIOTMYeCKOU
UCTOpUU. AKcaiickasi TOpCT-aHTHUKIMHAID 3aHMMaeT IEHTPATbHOE MECTO B ITOM OJIOKE U SIBISETCS
OCHOBHBIM 00bEKTOM TOMCKOBO-Pa3BeIOUYHBIX pabOT Ha HE(Th U Ta3.

AKTyanbHOCTh HCCIENOBaHHS OOYCIOBICHa HEOOXOIWMOCThIO TMOHHUMAaHHUS MEXaHU3MOB,
KOHTPOJIHUPYIONINX HEPTETa30HOCHOCTh CTPYKTYpbl. HecMOTpst Ha 3HAYUTENbHBIN 00beM TPOBEIECHHBIX
reoJIoro-reo(U3NYecKux padoT, psAJl BOMPOCOB, KACAIOIIMXCS BpeMEHU (POPMHUPOBAHUS 3aJeKeH
YIJIEBOJIOPOJIOB, POJH OTAEIBHBIX TEKTOHHYECKHMX JTAlOB B MX JIOKAJIU3AIMH M TOCIETYIOIEH
COXPaHHOCTH, OCTa&Tcs MUCKYCCHOHHBIM. OcCoOyI0 aKTyalbHOCTh MPHOOpETaeT mpodiieMa OIEHKH
PHCKOB pa3pylICHHUS 3AJIEKEN, CBA3aHHBIX C HOBEUIIIEH TEKTOHUYECKON aKTHBHOCTBIO.

l'eonunamunueckass uctopuss AKCaliCKOM ropcT-aHTHKIMHAIM BKJIOUYAE€T HECKOJBKO KITHOYEBBIX
TEKTOHHYECKHX OSTaloB: MO3IHEMANC030UCKH pu(TOTeHe3, MPUBEAIINNA K 3aJI0KEHUI0 TOPCTOBOTO
0110Ka; ME3030MCKYI0 HHBEPCHUIO, 00YCIOBUBIITYIO POCT aHTUKIMHAILHOTO OCTIOKHEHUS; KAITHO30HCKYIO
CTaOWIN3aIUIO C TIOCTEAYIONEH HEOTEKTOHNYECKON akTuBU3anuen. Kaxaplii U3 3TUX 3TaroB oKazal
cBOE crenu(puIecKoe BO3JCHCTBHE HA YTIJIEBOAOPOJHYIO CHCTEMY CTPYKTYpbl - OT CO3JaHHS
KOJUIEKTOPCKUX U IKPAaHUPYIOIIUX TOJIIL 0 IepepacrpeesieHus 3aiexken.

[enpro qaHHOM paOOTHI SIBISETCS YCTAHOBJICHUE B3aUMOCBSI3H MEXIY dTallaMH T€0JNHAMUYECKON
ABOTIONUNA AKCAaWCKOW TOPCT-aHTUKIWHAIN U 3aKOHOMEPHOCTSMU (POPMHUPOBAHUS U COXPAHHOCTH
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3aJIeKed  YIJIeBOJAOPOJIOB HAa OCHOBE KOMIUIEKCHOTO aHaliu3a CTPYKTYPHO-TEKTOHMUYECKHX,
CEUCMUYECKHUX U TEOXUMUYECKUX JTAHHBIX.

OCHOBHASA YACTbH

1. 'eostoruyeckoe CTpoOeHUE U CTPYKTYPHASI MO3UIUSA AKCAHCKON IrOPCT-aHTHKJIUHAJIH

AKkcaiickasi TOpCT-aHTUKIIMHAIb PACIOOXKeHa B ceBepHOM yacTu AkTioOnMHCKoro [Ipuypanbs, B
30HE COWIEHEHHUsI BOCTOYHOTro Oopta Ilpukacnuiickoil BnaguHbl ¢ Y PaIbCKOM CKJIaM4aTOW CHCTEMOM.
CrtpykTypa npeactaBisieT co0OW JHUHEWHO BBITAHYTOE IMOJHATHE CEBEPO-3allaHOr0 MPOCTUPAHUS C
aMIUIUTYJIOM 10 TOJACOJEBbIM OTIOXeHuaAM n0 600-800 M. B 1uiaHe aHTUKIMHAIL HMEET
aCUMMETPUYHOE CTPOEHHUE: 3allaJHOE KPbUIO Iosioroe (yrisl najaeHus 5-8°), BocrouHoe - kpyroe (12-
18°), uTto 00yCIIOBICHO OJOKOBBIM XapakTepoM €€ oOpa3oBaHHS IO CHCTEME CYOBEPTHUKAIBHBIX
B30pOCO-C/IBUTOBBIX Pa3IOMOB.

Pa3zpe3 cTpykTypbl BKJIIOYA€T TPU OCHOBHBIX KOMIUJIEKCA: MOJICOJIEBOM (JIE€BOH-HUXKHSASI TIEPMb ),
COJICHOCHBIN (KYHTYPCKHH SIpyC) M HAJCOJIEBOM (BEpXHss MepMb-KaiiHO301). [ToaconeBoit KoMILIeKe
oowvenunser kapoonarueie (KT-I, KT-II) u Teppurennble ropu3oHTHI, KOTOPBIE SIBISIIOTCS OCHOBHBIMU
MPOAYKTUBHBIMU 00BbEeKTaMU. MOIIHOCTh KYyHTYpPCKOH COJIM Ha CBOJOBOHW YacTH CTPYKTYpPHI
CYIIIECTBEHHO COKpallleHa [0 CPAaBHEHUIO C (PIIAHTOBBIMH 30HAMHU, YTO CBS3aHO C YHACJIEIOBAaHHBIM
BO3/IbIMAaHHUEM TOPCTOBOr0 0JI0Ka B OCTHAJIE0301CKOE BpeMSI.
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CocTasmeno a ATBOHATEM JHCCED TALWOHHOND HECTe SOBaHIA

Pucynok 1 - 'eoqunamudeckasi cxema AKCaliCKOM TOpCT-aHTUKIMHAIN
2. OcHOBHBIE 3TaNbI F€OAMHAMUYECKON IBOJTIOLMH CTPYKTYPbI
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I'eogunamuueckass uctopuss AKcaliCKONM TOpPCT-aHTUKIMHAJINA OXBATHIBAET HECKOJIBKO YETKO
BBIPAKEHHBIX TEKTOHMYECKHUX O3TAalOB, pa3rPaHUMUYEHHBIX PETMOHAIBHBIMM HECOIVIACHUSMU M CMEHOMU
I€OIMHAMUYECKUX PEKUMOB. AHaNU3 ceiicMUYecKHX Npouieii M JaHHBIX TIyOOKOro OypeHHs
MO3BOJISIET BBICTTUTH YEThIPE OCHOBHBIX dTana (Tadmmma 1).

Oran Teopmnamuueckuii | OcCHOBHBIE Baunsinue na YB-
pexuM npoiecchl cHCTEMY
®opMupoBaHue
Coznanue
Pudrorenes Pactsoxenue, CTPYKTYPHOTO
CTPYKTYPHBIX
(P2-T) ropcrooOpa3zoBaHue | IJIaHa, PACKPBITHE
JIOBYIIIEK
010KOB
NuBepcus AHTHKINHAIIEHOE Poct ammuty s
J-K) OCJIOXKHEHHE, JIOBYIIIEK,
Cixarue,
KOHCOJIUIAIAS BO3MOYKHAas
BO3JbIMAaHUE
ropcra nepepadoTKa
3ayeKen
Haxkomnnenue
. Konceppanus u
Crabunnsanus [TnaTdhopmeHHBIH MTOKPBIIIIEK,
. COXPaHHOCTh
(K2 - Pg) MOKOM dbopMHupoBaHHE .
3anexei YB
9KpPaHOB
HeorexTonnka YHacne1oBaHHbIE O>xuBJIEHUE YactuuHas
(Ng-Q) JIBYDKEHUS pasIomMoB, PeCTPYKTypH3aIus
HEe3HAUYNTEIHLHOE 3anexen
BO3JBIMAHUE

Tabnuua 1 - OcHOBHBIE ATalbl T€OAMHAMUYECKON 3BOTIOINH AKCaliCKOW rOpCT-aHTUKIIMHAIN
[lepBpiii 3Tam - pUQTOreHe3 MO3THENEPMCKOrO-TPHACOBOTO BPEMEHU - XapaKTepHU30BaJICs
pacTshkeHHeM 3eMHOM KOpbl, (POPMHUPOBAHHEM TOPCTOBO-TPAOCHOBOM CTPYKTYpBHl M 3aJI0KEHUEM
NEPBUYHOTO CTPYKTYPHOTO IJIaHa. IMEHHO B 3TOT mepuoj 00pa3oBAIMCh KPYTOMAatoIIle pa3ioMbl,
OrpaHUYMBAIOLINE TOPCTOBBIN OJIOK C 3amajia U BOCTOKA. BepTukanbHast aMITUTYa IEpEeMELeHUs 110
3TUM pa3jioMaM, 110 JaHHBIM CTPYKTYpHOTO aHanu3a, gfocturaer 400-600 M B moACOIEBOM KOMILIEKCE.
Bropoii atan - me3o030iickas uHBepcus (fopa-Mei) - MPUBEN K CMEHE PEeXHUMa pPacTsKEHUs
ckatueM. B pesynbrare ropcToBblif OJIOK MOJBEPrcsl JOMOJIHUTEILHOMY BO3JBIMAHHUIO, a paHee
3aJI0’KE€HHBIE pa3IoMbl TPHOOpeIH B30OpocoBhIi XapakTep. Ha aToM atane mpousonuio ¢opMupoBaHue
OCHOBHOTO aHTHKJIMHAJIBHOTO OCJIO)KHEHHUS, YBEIMYEHUE CTPYKTYPHOTO 3aMKa M KOHCOJIHMIALus
JIOBYIIEYHOTO 00bEMa. VIMEHHO MHBEPCHOHHBIN 3Tal MMEET KI0YEBOE 3HAUEHUE Ul aKKyMYJISLUH
YTJI€BOJIOPOIOB, TIOCKOJIBKY CO3/1all YCJIOBUS JJI HAIIPABJIEHHOW MUTpaunuu Y B K cBOAY CTPYKTYpHI.
Tpetnit ostam - MO3AHEMENOBas-MANIEOreHOBas  CTAOMIM3alMs -  XapaKTepU30BaJICA
BbIpaBHUBaHMEM pelibea, HAKOIJICHHMEM MOIIHBIX TIJIMHUCTBIX M KapOOHATHBIX MOKPBIIIEK U
(dhopMUpOBaHUEM THIPOJIMHAMUYECKH 3aCTOMHBIX 30H. VIMEHHO B 3TOT MEpUOJ MPOU30LLIa OCHOBHAS
KOHCEpBalMsl 3aJIeKel YIIIeBOAOPOIOB B IMOCOJIEBBIX JOBYIIKaX. UeTBEPTHIi 3Tall - HEOTEKTOHHUYECKAs
aKTUBU3ALMs - O0YCIIOBHII YHACJeI0BaHHbIE BEPTUKAIBHbBIE IBUKEHUS MaJION aMILTUTY/bl, YaCTUIHO
HapyLIUBIINE CIOKUBIIMECS (DIIOUI0INHAMUYECKHE PABHOBECHS.
3. CTPYKTYPHO-TEKTOHUYEeCKHH KOHTPOJIb ()OPMHPOBaHUsI JIOBYLIeK YB
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l'opcroBasgs mpuposa aHTUKIMHAIM TpeAonpeneinia pasHooOpa3He THUIIOB JIOBYILIEK
YIJIEBOOPOAOB B €€ mpejenax. Beaylyio ponb UrparoT CTPYKTYPHbBIE JIOBYIIKH, IPUYPOUYEHHBIE K
CBOJIOBBIM YacCTsIM KapOOHATHBIX M TEPPUTCHHBIX PE3EPBYaPOB MOICOJIEBOTO KOMITJIEKCA. 3aMKOM TaKHUX
JIOBYLIEK CIYXKUT IUIOTHas ABAllOPUTOBAsl TOJIIA KYHTYPCKOIO spyca, 00jaaarolias YHUKaJIbHBIMU
9KpPaHUPYIOUIMMH CBONCTBAMHU.

Tun JoBymIKH Mexanusm IlepcnekTUBHBII CoxpaHHOCTB
(popmupoBanus TOPU30HT 3aJIeKHU
l'opcroBas [Tonconesoit Bricokast (rimyOokuii
biiokoBoe noausTHE
AHTUKIIMHAIIb KOMILJIEKC 9KpaH)
DKpaHUpOBaHUE TekToHnYeCKHi KT-1, KT-II Cpenusis (3aBUCHUT OT
pazioMom JKpaH aAMIUIUTYIbI)
CtpykTypHO- danuansHOE Hanconesoii Cpennsis
cTpaturpaduyeckas | 3aMelieHHe KOMILJIEKC
ConsiHol oM Consnoit Texkrorenes | [IpukonTakTHast Bricokas npu
30Ha HaJIMYMH TOKPBIIIKU

Tabnuna 2 - Tumsl JOBYIIEK YIJIEBOAOPOI0B AKCANCKOI ropCT-aHTUKIMHAIH

Oco0y1o poib B (OPMHPOBAHUH JIOBYIIEK WTPAIOT Pa3jIOMBbl, OTPAHUYMBAIOLINE TOPCTOBBIN
670K. B 30HaX MX PKPaHUPYIOIIErO BIUSHUS (PUKCUPYIOTCS 3aJI€KU JTUTOIOTO-TEKTOHNYECKOTO THIIA,
IIPUYPOYECHHBIE K 30HAM BBIKJIMHUBAHUS IIPOHUIIAEMBIX TOPU30HTOB IPOTUB PA3JIOMHBIX IUIOCKOCTEH.
Takue JOBYIIKM, KaK IPaBWIO, XapakTEPU3YIOTCS IOBBIIICHHBIMM PUCKAMM  HApYIICHMS
TEPMETUYHOCTH B CIIy4ae PEAKTUBALIMM PA3JIOMOB B X0J1€ HEOTCKTOHUYECKUX JABUKCHUM.

[TpyHIMNMATIBHO BaXKHBIM SBJISIETCS HAOMIOJEHUE O TOM, YTO aMIUIUTYJIa CTPYKTYPHOTO 3aMKa
no ropusoHty KT-I mnpeseimaer anamornunelii mnokasatens no KT-II. Oro cBa3aHo ¢
i QepeHIIMPOBaHHBIM  BO3JbIMAHMEM OJIOKOB B XOJ€ MHBEPCHOHHOIO 7JTama: [OJICOJIEBbIE
KapOOHaTHBIE pe3epByapbl HCHBITAIM OoJsblllee MO aMIUIMTYAE TMOAHITHE, YEeM BBILIEIEKalIIe
TOPU30HTHI, YTO OTPAXKAET FeOJUHAMUYECKYIO IIPUPOIY TOPCTOBOrO OJI0Ka.

4. Bausinue reoIMHAMUYECKOM IBOJIIOLIMH HA COXPAHHOCTH 3aJiexkeii YB

CoxpaHHOCTh 3alie)Keil YIJEeBOJOPOJOB ONpPENENSIeTCs COBOKYMHOCTBIO T'€OJMHAMHUYECKHUX,
JUTOJIOTUYECKUX U (mongonuHamuueckux (axtopoB. I[IpumenuTenbHo Kk Akcaiickoil ropcrt-
AQHTUKIIMHAIIM KIIIOYEBOE 3HAYEHHME MMEIOT: KaueCTBO M MOIIHOCTH IIOKPBIIIKA KYHTYPCKOH COJIH,
CTEIIEHb TEKTOHUYECKON HApYILIEHHOCTH CBOJOBOM YacCTH CTPYKTYPBI, & TAKKE€ TEPMUUYECKUN PEKUM,
KOHTPOJHMPYIOIIUI BO3MOKHBIE BTOPHUHBIE IPE0OPa30BaHUS 3aJICKEH.

dDakTop BaaronpusitHoe Puck Hapymenus Ouenka s
BJIUSIHUE Akcaiickoilt I'A
[lnoTHas
KauectBo PactBopenue,
3BAINOPUTOBAS Bricokas
MTOKPBIIIKH pa3IoMsl
TOJIIIA
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TexToHnueckas
AKTUBHOCTDH

YHacinenqoBaHHOe
BO3JbIMaHue

WHuBepcust, pa3pbIBbl

Cpenusis

I'myOuna 3aneranus

CHuxeHue pucka

Kpekunr npu

bnaronpusitaas (3-5

Oomojerpananuu T>160°C KM)
I'maponunamuyecku | 3acToiiHas 30Ha, AKTHUBHBIN YMepeHHo
1 pexxum HU3KHUHA BOJJOOOMEH | BOJOHAIOPHBIM OyraronpusiTHas
Oaccelin

Tabmuna 3 - @akTopel COXpaHHOCTH 3aliexkeil YB AKcaiicKoil TOpCT-aHTUKIIMHAIH

Kynrypckasi coib, HECMOTpsi Ha CBOIO BBICOKYIO IUJIACTUYHOCTb, OOECIEUYMBACT HAJIEKHOE
JKpaHUPOBAHUE 3AJICKEH B YCIOBUAX YMEPEHHOH TEKTOHMYECKOW akTMBHOCTH. OJHAKO B 30HAX
MaKCUMaJIbHOTO PAaCTsHKEHUSI CBOJIOBOM YacTH - HaJ IICHTPAJbHOH YacThIO TOPCTOBOrO OJIOKa -
BO3MOXKHO 00pa3oBaHHE MHUKPOTPCIIMH B COJISTHOM TOJIIE, YTO CO3aéT KaHaJbl BEPTHKAJIbLHOMN
murparuu. [1o JTaHHBIM T€OXUMUYECKUX MCCIICIOBAHUM, B PsI/Ie CKBAXXHH 3a()MKCUPOBAHBI aHOMAJIbHBIE
KOHIICHTPALUU JIETKUX YIJIEBOJIOPOJOB B HAJICOJIEBOM KOMIUIEKCE, YTO KOCBEHHO CBHJIECTEIBLCTBYET O
HaAJIMYUH TAKHUX KaHAJIOB.
3aJIeKeH OJTHOM

TepMuueckuid pekXHUM  IOJCOIEBBIX KOHTPOJIUPYETCS, C

reoTepMalbHBIM TrpagueHToM (B cpeaHem 22-24 °C/km ansi JaHHOTO paiioHa), ¢ Jpyroi -

CTOpPOHBI,

SKPAHUPYIOUIUM BIUSHUEM COJISIHOM Tommu. [lnacToBble TeMieparypbl B OCHOBHBIX MPOAYKTUBHBIX
ropuzonTax (KT-I, KT-II) ne mpeBsimatot 150-160 °C, yto uckirovaer ramyOoKuil KpeKUHT HedTeil u
o0ecrneurnBaeT COXPAaHHOCTh JKUJIKOH (ha3bl YTIIeBOAOPOIOB HAa OOJBIINX TTTyOHMHAX.

Oco0oro BHUMaHMS 3aCITyKHBACT BIUSHHE HEOTEKTOHUYECKOM aKTHBH3AIMU HA IETOCTHOCTD
sanexei. [laneocelicMrueckue MCCleIOBaHUS MOKA3bIBAIOT, YTO B IUJICHCTOLIEH-TOJIOLIEHOBOE BpEMS
BJI0JIb BOCTOYHOT'O OTPaHMYMBAIOLIETO pa3joMa (pUKCUPOBAIUCH MOJABWKKU ¢ aMrmuTyaou 10-50 wm.
Takast akTUBHOCTb, OyTy4l HEIOCTATOYHOM JJIS MOJHOTO Pa3pyIICHUs 3aJeKH, TEM HE MEHEe MOorJia
BBI3BATh MEPECTPYKTYPUPOBAHUE (DIFOMIHBIX KOHTAKTOB M YACTHUUHYIO YTEUKY Ta30BOM IIAKU Yepe3
HapyIIEHHbIE 30HbI TOKPBIIIKH.

S. I'eoamHamMu4yeckasi MoAe/Ib M MPOrHO3 He(PTEra3oHOCHOCTH

Ha ocHoBe mpoBenéHHOro aHanu3a MpeaiaraeTcs reoAMHaMU4YecKass MoJenb (HOpMHUPOBAHUS
VYB-cucrembl  Akcaiickoil  ropcr-aHTUKIMHamU.  CorjacHo MOJENH,  IpoLece
He()TEera3oHaKOIJIEHUs]  BKIIOYal TpU  MOCIEAOBaTeIbHbIC Ha nepBoit craguu
(mo3aHENEPMCKOE-TPHUACOBOE BpeMsi) B X0/i€ pudToreHe3a npoucxoauino (hopMupoBaHUE TOPCTOBOTO
0J10Ka 1 3aJI0KeHE pe3epByapoB. Ha BTopoii craauu (topa-meir) MHBEpCHOHHBIN TEKTOTeHEe3 00eCTIe I
pPOCT aHTUKJIMHAJIMA, YTO COBIIAJI0O IO BPEMEHH C OCHOBHOW (pa30M TEHepaluH YTIEeBOJOPOIOB

JaHHOH
CTagHu.

He(pTeMaTepUHCKUMHU TOJIIIAMHU HIDKHETO KapOoHa-neBoHa. Ha TpeTwhell cTaamu (majeoreH-KBapTep)
MIPOM30IIUIa KOHCEpBAlKs 3a1ekei B chOPMUPOBABIINXCS JOBYILIKAX M0/ IUIOTHBIMH MOKPBIIIKAMHU.

[Iporuo3Has oreHka HETEra30HOCHOCTH, MIOCTPOEHHAs ¢ YYETOM I'eOAMHAMUYECKONH MOJAEIH,
MIO3BOJISIET BBIJAEJIUTH TPU 30HBI C PA3IWYHbIM NOTeHUHUanoM. [lepBas 30Ha - LEeHTpaigbpHas CBOAOBas
4acTh TOPCTa - XapaKTEPU3yeTCs] MaKCUMAaJIbHBIMH MEPCIEKTUBAMU IO MO/1cONeBbIM ropu3onTam KT-I
n KT-II, onHako MOBBIIEHHBIMU PUCKAMM HapyLIEHUs MOKPBIMKK. BTOpas 30Ha - nepuUKIMHAIbHbBIE
OKOHYAHUSl CTPYKTYpbl - TEPCHEKTUBHA Uil TOUCKOB 3ajieXe KOMOMHUPOBAHHOTO THIA C
MOHM>KEHHBIMH PUCKAMHU pa3pyllieHus. TpeThs 30Ha - IPUMbIKAOIIKe rpaOeHbl - MPECTABIISIET UHTEPEC
KaK MOTEHI[HaJIbHbIE UCTOYHUKU Y B 1 30HBI conpsEHHOro He(Tera30HaKOIICHUSI.
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3AKVIIOYEHUE

IIpoBenénHpIi aHaANINW3 TEOAMHAMMYECKON DSBONIOLNUM AKCACKOW TOpCT-aHTUKIMHAIN
MO3BOJSIET  c(HOPMYyITUPOBATh  CIEAYIOIIME OCHOBHBIE BBIBOABL ~DopMupOBaHHE CTPYKTYpHI
OOYCIIOBJICHO  IIOCIICIOBATEIbHOM CMEHOM TEKTOHMYECKHMX PEXUMOB - OT pudroreHesa
MO3JHENAICO30MCKOr0 BPEMEHHM 4Y€pPe3 MHBEPCUIO0 B ME3030€ 1O HEOTEKTOHWYECKOW aKTUBHU3ALMU B
KaiiHo30e. Kax/plif U3 3TUX 3TanoB OKazajl crneuu(puyecKkoe BIMSHUE Ha YIJIEBOJAOPOAHYIO CHCTEMY
CTPYKTYPBHI.

I'maBHBIM CcTpyKTypooOpa3yroomuMm (akropom A JioByllek YB sBuiach Me3030McKas
MHBEpCHUs, 00ecreunBIIasl pocT aHTUKIMHAIBHOTO 3aMKa M HAIPaBICHHYI0 MHUTpanuio (IIOHI0B K
cBogy. VIMEHHO coBNajieHHEe WHBEPCHOHHOTO JTala C TIJIaBHOM (a3oii HedTerasoreHepanuu
MAaTEPUHCKUX  TOJIIL  MPENONPEACIUIO  BBICOKYK)  3aIlOJHEHHOCTh  IOJCOJEBBIX  JIOBYILIEK
YIIIEBOJOPOJAMH.

CoxpaHHOCTB 3aleKel 00ecreunBaeTcs NPEeXIe BCEro KayeCTBOM KyHI'YPCKUX 3BaIlOPUTOBBIX
MOKPBIIIEK U YMEPEHHBIM TEPMUYECKUM PEKUMOM, UCKIIFOYAIOIINUM JAECTPYKTUBHBINA KPEKUHT He(TeH.
Pucku paspymieHust 3anexei cBA3aHbl C HEOTEKTOHMYECKOM aKTMBM3AaLME€l pa3JIOMHBIX 30H U
BO3MO>KHBIM HapyLIEHUEM T€pPMETUYHOCTH ITOKPBILIIKN HaJl OCEBOM 4acThIO rOpCTa.

Pa3paboTanHasi reolMHAMUYECKAss MOJICIb, YYMTHIBAIOIIAs BPEMECHHYIO IMOCIIEI0BATEIBHOCTD
TEKTOHHYECKUX COObITMM M uX BiAMsSHUE Ha YB-cucremy, sBisercs HaAE&KHOM OCHOBOW IS
00OCHOBaHHUsI HAINpPaBICHUH JaTbHEWINNX ITOMCKOBO-PA3BEJOYHBIX pPAa0OT HAa AKCaiCKOH ropct-
AHTUKJIMHAIM U IPWIETaloluX TEPPUTOPHUSX.
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ITPOI'HO3 30H HE®TEI'A3OHAKOILVIEHUS HA OCHOBE 'EOJJUHAMHYECKOU
MOJIEJIN AKCAUCKOM I'OPCT-AHTUKJINHAJIN

vOMBOj 80O 1 dc
KasHWUTY wuwm. K. IN.
AnmMmartbl, Kas3a»

HayYHbin pyKuoteig@Qdatsoed brf:

AHHOTAIIUA
B crarbe paccMaTpuBaeTcst IpOrHo3 30H He(hTera3oHaKoIUIeHUs! AKCaliCKOM ropcT-aHTUKIIMHAIIY,

pacroiokeHHOH B Ipezenax BocrouHoro 6opra [Ipukacnuiickoi BiaguHbl, Ha OCHOBE pa3pabOoTaHHOM
reouHamMuuecKkoil monenu e€ ¢GopmupoBaHui. OOBEKTOM HCCIEIOBAHHUS SBISIFOTCS MOJICOJIEBBIE
MaJe030MCKUE OTIIOKEHUs, TIEPCIIEKTUBHBIE Ha OOHapYyKeHHE 3ajexeit yriieBonopoaoB (YB). Llenbio
paboOTBl  CcTano  BBIABICHHE 3aKOHOMEPHOCTEH  MPOCTPAHCTBEHHOTO  paCIpeNeleHus  30H
He(TEra30HAKOIUICHHUS B 3aBHCUMOCTH OT 3TAllOB TEKTOHUYECKOH SBOJIIOLUHN CTPYKTYPHI.

B ocHOBy uccienoBaHusl MOJNOXKEH KOMIUIEKCHBIH aHaIN3 Ie0JIOro-reo(pu3nYeckux JIaHHbIX,
pe3yabTaToB celicMopa3Beaku 2D/3D u matepuanos nouckoBoro Oypenus. ['eoguHamudeckas Mojeib
IIOCTPOEHa €  Y4€TOM  4YeTBIPEX IUIABHBIX  JTallOB  Pa3BUTUS  CTPYKTYpbl:  JI€BOHCKO-
PaHHEKaMEHHOYTOJIBHOTO PU(TOreHe3a, IMO03AHENANC030MCKOr0 TaJlOreHHOro CEIMMEHTOreHe3a,
ITO3/THEIIEPMCKO-TPUACOBOM TIEPLMHCKOM MHBEPCUM M FOPCKO-KaWHO30MCKOIO JTana COJIIHOM
TEKTOHUKH ¥ (QopMHpoBaHUs 3anexeld. Ha ocHoBe Mojenu BBIIENEHBI M OXapaKTEPH30BAHBI TPU
IIPOrHO3HbIE 30HBI He(PTEra30HAKOIJIEHUS: CBOOBAsI (30Ha A) ¢ BBICOKOH CTENEHBIO IIEPCIIEKTUBHOCTH,
npucBojoBas (30Ha B) co cpeaHell mepcrneKTHBHOCTBIO M pasznoMHas (30Ha C) ¢ MOTEHUMATbHOU
MEPCTIEKTUBHOCTHIO.

[TosydeHHBIE pe3yabTaThl NO3BOJIAIOT PAHKUPOBATh TEPPUTOPHIO IO CTENIEHU MEPCIIEKTUBHOCTU
U 00OCHOBAaHHO PEKOMEHJIOBATH IEPBOOYEPEHBIC YUACTKH Ul MOCTAHOBKU TI'€OJOrOpa3BEeIOYHBIX
pabort. IlpeanokeHHbIN TOAXO IPUMEHUM JUI U3YYEHUS JPYTHX TOPCT-aHTUKIMHAJIBHBIX CTPYKTYP
BOCTOYHOU OOpTOBO# 30HBI [IpuKacnuiickoii Ba uHbI.

BBEJIEHUE

[Ipukacnuiickas BnaauHa ABISETCS OAHON U3 KPYMHEHIINX HEe(TEra30HOCHBIX IPOBUHIIMNA MUDA,
oOnanarolell JoKa3aHHBIMM 3aracaMu yIJIeBOJOPOJOB MHUpPOBOro kiacca. Ha coBpemeHHOM 3Tare
OCBOCHHS €€ pecypcHOU 0a3pl 0c000€ 3HAUCHHUE MPUOOPETAIOT MOACOJEBBIE OTJIOKEHUS BOCTOYHOTO
6opTa, K KOTOPBIM NPHYpOYEHbl TUTraHTCKKUE MecTopoxaeHus Tenrus, Kamaran, XKanaxon, Kenkusk u
psa apyrux. Akcaiickas ropcT-aHTUKIIMHAIb, PAclOI0KEeHHas B Mpeiesiax BOCTOYHONH OOPTOBON 30HBI
BIIQIMHBI, IPEJCTABISAET cOO0M OAHY M3 NMEPCHEKTHBHBIX IMOJICOJEBBIX CTPYKTYp, U3yUeHHE KOTOPOi
MMEET KaK Hay4yHOe, TaK U IPAKTUYECKOE 3HAUECHHUE.

AKTyalnbHOCTh pabOThI OnpeensieTcss HE0OX0AUMOCThIO OBBIIIEHHS TOCTOBEPHOCTH MPOTHO3a
30H He(pTera30HaKOMIEHHUS B YCIOBHUSIX CJI0KHOIO I€0JIOTHYECKOT0 CTPOEHUS MOJCOTIEBOr0 KOMILIEKCA.
MHorosTanHas HCTOpUS TEKTOHHYECKOTO pa3BUTHS, HAJIWYHME MOIIHOM COJEHOCHOM TONIIU
KYHTYPCKOTO sipyca, pa3HOOOpa3ue THUIIOB JIOBYIIEK YIJIEBOAOPOJOB WU CJIOKHAs MOpPQoJorus
KOJIJIEKTOPOB TPEOYIOT MPUMEHEHHSI COBPEMEHHBIX ITO/IX0JI0B K MOJECTHMPOBAHUIO U TPOTHO3UPOBAHHUIO.
Cpenn HUX LIEHTPaJIbHOE MECTO 3aHHMMAET I'€OAMHAMMUYECKUN IMOAXOJ, KOTOPBIA IO3BOJIAET YyUECTh
IIPOCTPAHCTBEHHO-BPEMEHHYIO I10CJIEI0BATEILHOCTh TEKTOHMUYECKHUX IIPOLIECCOB M CBA3AaTh €€ ¢
JTanamMy reHepaluy, MUTPallMi U aKKyMYJISLIMU yTIEBOJIOPOIOB.
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HecmoTpss Ha 3HAuMTENbHBIA O0BEM HAKOIUIEHHON TeoJ0ro-reopusnueckoi HH(pOpMau,
BOMPOCHI MPOCTPAHCTBEHHOT'O pacIpe/esieHus] 30H He(Tera3oHakoIIeHHsT B mpezenax Akcaickon
rOpPCT-aHTUKIMHAINA OCTAlOTCA HEAOCTATOYHO H3ydeHHbIMHU. CyIIECTBYIOIME NPEACTaBICHUA O €€
CTPOEHUH HEPEKO OCHOBBIBAIOTCS HA CTPYKTYPHOM MPHHLIUIE O€3 JOIKHOTO YUETa re0 JMHAMUYECKON
uctopuu. Mexay TeM HMMEHHO IOCJIeI0BaTeIbHOCTh TEKTOHMYECKHX COOBITUH  Ompeenser
MOP(}OIOTHI0 JOBYIIEK, COCTOSIHME MOPOJ-TOKPHIIIEK, HAMPAaBJICHUS MUTPALIMOHHBIX MOTOKOB U, B
KOHEUYHOM CUE€Te, pa3MEILECHUE 3aJIekKEN.

Lenbro HACTOAIIETO HCCIEA0BAaHNUS ABIISETCS pa3padoTKa MPOrHO3a 30H He(PTera30HaKOMIICHUS B
npenenax AKCalCKo# TopcT-aHTUKIMHAIN Ha OCHOBE T€0IMHAMHUYECKON Mosienu e€ (popMupoBaHus U
3BOJIIOLIAH.

Jns  JAOCTHOKEHHsI TIOCTAaBICHHOM IenM B paboTe pemaroTcs CIEAYIONUe — 3a/Jadyu:
OXapaKTepU30BaTh TEKTOHUYECKYIO NO3MIMI0 U TEOJIOTMYECKOE CTpoeHHe AKcalickoil ropcr-
AHTUKJIMHAIIN; PEKOHCTPYUPOBATh OCHOBHBIE 3TaIlbl T€OAMHAMUYECKOM IBOJIOLNUN 00bEKTa HA OCHOBE
aHallM3a TeoJIOTO-Te0(U3NYECKUX JAHHBIX; BBISBUTH CBSI3b 3TAllOB TEKTOHMYECKOTO pPa3BUTHUS C
yCIOBUSIMU (DOPMHUPOBAHUS U COXPAHHOCTH 3aJIeKeU YIJIEBOJIOPOIOB; BBIICIUTh U 0XapaKTEePU30BaTh
MIPOTHO3HBIE 30HBI HETEra30HAKOIUICHHSI, PAH)KUPOBAB UX MO CTETIIEHH MEePCIIEKTUBHOCTH.

OCHOBHASA YACTD

1. I'eoJ10ro-TeKTOHMYECKAS XapAKTePHCTHKA 00beKTa UCCJIeJOBAHNS

Akcalickasi TOpCT-aHTUKJIMHAJIb PacIoJIo’KEeHa B Ipejenax BocToyHoro 6opra Ilpukacnuiickoit
BIIAJUHBl W IPUYpOYEHA K 30HE COWICHEHUS €€ BHYTPEHHEH 4YacTH C IOKHBIM OKOHYaHHEM
[Ipenypanbckoro kpaeBoro mporuba. B permoHaabHOM TEKTOHHYECKOM ILUIAaHE CTPYKTypa BXOAWUT B
MOSIC TOJICOJIEBBIX MOJHATUN BOCTOYHOW OOPTOBOM 30HBI, K KOTOPOMY TaK)K€ OTHOCSTCS XOPOLIO
M3y4eHHbIE HeTera3oHOCHbIe cTPYKTYphI JKanaxo:n, Kenkusik, Koxacaii u Ypuxrtay (pucyHok 1).

B reosmornueckoM CTpOCHHM TOPCT-aHTUKIMHAIM YYacTBYIOT OTJIOKEHHUS JABYX CTPYKTYPHBIX
staxkeil. [logconeBoil KOMILIEKC NPEACTaBIECH MPEUMMYILIECTBEHHO KapOOHATHBIMH U TEPPUIE€HHO-
KapOOHAaTHBIMU OTJIO’KEHUSMU JIEBOHA M HUKHETO KapOoHa, 00pa3yroIMMH OCHOBHOM NMEePCIEKTUBHBIN
OOBEKT I TMOUCKOB 3ajekel yriaeBo1opoaoB. COJIEHOCHBIM KOMIIEKC KYHI'YPCKOTO sipyca HY>KHEN
MEPMU UTPAET POJIb PETHOHAILHON (DITFONI0yTOPHOM MOKpHITKA. HamconeBoit KOMIUIEKC, CIIOKEHHBIN
BEPXHENEPMCKUMH, ME3030MCKUMHU U KAWHO30MCKUMU OTJIOKEHUSIMHU, UMEET NIOTUMHEHHOE 3HAYEHUE B
He(TerazoreoJ0ruueCKOM OTHOILICHHH.

I[Io wmopdonorun  Akcaiickas  CTpyKTypa  MpeICTaBIseT COOOM  yAIMHEHHYIO B
CyOMepH/IMOHATILHOM HAINpaBJIEHUH TOPCT-aHTHKIMHAIB aMIUIMTYJOH Oojiee HECKOJIbKUX COTEH
METPOB, OIPAaHUYEHHYIO CUCTEMOM pa3pbIBHBIX HapyIIEHUI MPEenMyIIECTBEHHO COPOCO-CABUIOBOTO U
B30pocoBoro xapakrepa. E€ ¢dopmupoBaHne CBSI3aHO CO CIOXXHOM HCTOPHEH TEKTOHUYECKUX
peoOpa3oBaHui, IPOTEKABUINX B YCIOBUSAX CMEHbI I€0IMHAMUYECKIX 00CTAaHOBOK - OT PacTsDKEHHUS B
[ajeo30€e 10 CXKaTUs B IIO3JHEM NAJe030€ M MOCIEAYIOUIEH BEPTUKAIBHOW NEPECTPOMKH B ME30-
KaitHO30€.
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TeKTOHMYecKas Nno3nuus AKcaiicKoi ropCcT-aHTUKNIUHaNN
B8 CMpyKkmype 8ocmoyHo2o Gopma Mpukacnuiickoli snaduHel ‘

MPUKACMNIACKAS BNALUHA

yenmpasisHasa Zﬂyﬁ(]l(aﬂ' 30Ha
(nodconessle OMOKEHUS)

o 100

@ Axcalickan ropct-aHTikniHans () CONPAKEHHBIE CTPYKTYPEI @) consmsle kynona NOACO/EBbIE OTNOXKEHNA === GOPTOBOW YCTYyN

Pucynok 1 - TexkToHnueckas no3uuus AKcaickoil ropcT-aHTUKIMHAIN B CTPYKTYpe BOCTOYHOIO 6opTa
[Ipukacnuiickoi BaguHbI
2. N'eopuHaMHu4yecKkas Moje/b (POPMHUPOBAHNS CTPYKTYPbI

I'eogunamuueckas mojnenb (popmMupoBaHUS AKCACKOW TOpPCT-aHTUKIMHAIU IOCTpPOEHA Ha
OCHOBE CHHTE€3a PETMOHAIBHBIX I'€0JOr0-TeOPH3NUECKUX JaHHBIX, MAaTEPUATIOB CEHCMOPa3BEIOYHBIX
paboT, pe3ynbTaToB TIIYOOKOTO OypeHHus U CPaBHUTEIBHOTO aHAJM3a CO  CMEXKHBIMHU
He(TEera3oHOCHbIMU CTPYKTypaMu. B pa3Butum oOBbEKTa BbIIEICHBI YETHIPE TIJIABHBIX JTama,
IIOCJIEZIOBATENbHASL  XAPAKTEPUCTHKA KOTOPBIX IpPHUBEAECHA HWXKE W NPOUJUIIOCTPUPOBAHA
CXEMaTUYECKUM pa3pe3oM (PUCYHOK 2).

Oran | (neBoH - paHHUMI KapOoH) - pudToreHHslii. B ycrnoBusx 0OCTaHOBKHM pacTsKEHUS
MPOUCXOJIMIIO 3aJ0KEHUE U PAa3BUTHE CUCTEMbl pU(TOreHHbIX NporuOoB BocToyHOro Oopta. Ha
YTOHAIOIIEMCSl (PyHJaMEHTE HaKalUIMBAJIMCh MOIIHbIE KapOOHATHBIE MIIAT(GOPMEHHBIE OTIOXKEHUS, B
coCTaBe KOTOPbIX (POPMUPOBAIKNCH OCHOBHBIE He(TerazoMaTepuHCKUE TOJIIM (OTJIOKEHUS JE€BOHA U
HUOKHEro KapOoHa). PaHHee 3ajo)keHHE pa3IOMHOW CETH, AaKTUBU3UPOBAHHOM BIIOCIEICTBHH,
OTIpEICTUIIO CTPYKTYPHBIN Kapkac Oyayliel ropcT-aHTUKIMHAIIY.

Oran II (mo3aHuit kapOOH - paHHsAsA NEpMb) - ITAIl TAJIOTEHHOTO CeJUMEHTOreHe3a. B ycnoBusx
apuAHOTO KJIMMaTa M 3aMKHYTOTO MOPCKOro OacceliHa Ha TEpPPUTOPHM BIAJMHbBI HaKarIMBaJlach
MOIITHAsI COJIEHOCHAsI TOJIIIA KyHTYPCKOTO sIpyca, BBIIOJIHABIIAS POJIb PETHOHAIBHON (DIIFOMI0YyOPHOM
nokpseiku. [Iporpeccupytolee norpysxkeHue o0yciaoBUIO BXOXKACHNE He(hTera30MaTepUHCKUX TOJIII B
[JIaBHYIO 30HY HepTeoOpa3oBaHUA C TMOCIEAYIOIIed TreHepanueld 3HAYMTEIbHBIX O0BEMOB
YIJIEBOIOPOOB.

Oran Il (mo3nHAs nepmb - Tpuac) - 3Tan TeplUHCKON nHBepcuu. Koln3noHHbIE MPOIEeCChl,
CBSI3aHHBIE C 3aMbIKaHUEM Y PaJIbCKOTO MaJe00KeaHa, COPOBOXK/IATHCh HHTEHCUBHBIM CYyOITMPOTHBIM
C)KaTheM, HalpaBJIEHHBIM C BOCTOKAa Ha 3amaj. B 3THX yCIOBUSX MO CHCTEME paHee 3aJ0’KEHHBIX
pas3noMoB CPOPMHUPOBAJICS TOPCT, OCIOKHEHHBIN aHTUKJINHAIBHBIM U3THOOM IO/ICOJIEBBIX OTIOKEHHH.
MmenHo Ha 3TOM 3Tame ObUla CO3J4aHa OCHOBHAs CTPYKTYpHas JIOBYIIKAa AKCAaWCKOW IUIONIAIH.
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ConenocHast Tomma, oOnajgas BHICOKOW IIACTUYHOCTHIO, HE HApYLIMJA CBOEH CIJIOUTHOCTH, YTO

00ecTeYrniio COXPaHHOCTh CPOPMUPOBAHHBIX 3aTICHKEH.
Ortan [V (topa - KaifHO30i) - 3Tan COJIIHOW TEKTOHUKU U (POPMHUPOBAHUS 3aexeid. B ycmoBusx

OTHOCUTEIIbHOM TEKTOHWYECKOW CTAaOWIW3alMy TJIABHYIO pOJb HAYMHAIOT WrPaTh MPOIECCHI

rajJJokuHe3a. Pa3BuTHe COJISTHBIX AWAIpPOB, HITOKOB MU MYJIBJ OKa3bIBACT CYIICCTBEHHOC BJIMAHHC Ha

pacrpeaciiCHUE MI1aCTOBBIX ,I[aBJ'ICHI/Iﬁ N Ir€OTECPMHUYCCKOIO PEXHUMA. HpOI/ICXOI[I/IT AKTHBHAas MHUI'palus

YIJIEBOJIOPOAOB U3 MOTPYKEHHBIX OYaroB IeHEpallid B CTOPOHY MPUIOAHATHIX OJOKOB, K YHCIY

KOTOPBIX OTHOCHUTCSA U Axcaiickas ropCT-aHTUKIWHAJIb. Ha sToM »Tame 3aBCpIIacCTCA (bOpMI/IpOBaHI/IC

COBPCMCHHBIX 3ajIeKe B MIOACOJICBLIX JIOBYIIKAX.

|. AeBoH-paHHNA KapooH: pudhToreHes, (hopmMpoBaHVe KapGoHaTHOI NnaTgopmel

H, km

o ———

rapcr-aHT +

<4 pacmsxeHue —
T 7
\ /
9 D-C;: kapboHamuas naamghopma (HeghmeaasomMamepuHcKUe mosyu) 7
\ /
P 7
J
y f
Il. Mo3aHKii KapGOH — paHHAA NEePMb: HAKONEHWE KYHTYPCKOW CONEHOCHOU Tonwm
+npuau6dwue
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Ill. No3gHAA nepMb — TpMAc: repuMHCcKan UHBepcus, HopMUpPOBaHNe rOPCT-aHTUKNNHANW
—> cxamue (Ypanbckas Komausus) <—

Pucynox 2 - TeonmuHamuyeckas Mojenb (oOpMHUpOBaHHA AKCaiiCKOM  TropcT-aHTHUKIMHAIN

(cxemaruueckuit pa3pes)

CBOI[HaSI XapaKTCPUCTHKA BBIACJICHHBIX 3TAllOB FGOHHH&MHHGCKOﬁ OBOJIIOIMHU C YKA3aHHUEM HX

poJii B JOPMUPOBAHUH DIIEMEHTOB HE(PTETa30HOCHON CUCTEMBI MpUBeIeHa B TabuIe 1.

tomu B ' ©H

Jran | Bospacr | l'eonmnammuyecka | OCHOBHBIE NPoOLECCHI Juement HI'-
s1 00CTAaHOBKA CHCTEMBI
| D -C: | Pactsaxenue, dopmMupoBaHue Hedrerasomarepu
pudTorenes KapOOHATHOM TIaTOPMBI, | HCKHE TOJIIU
Hakorienne HI'M-rouy
I C:-P: | Ilporubanue, Hakornuienue coneHoCHON IToxpslmika;
CeIMMCHTAaIM tommM; Bxoxaenue HI' M- reHepauus YB
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Il P.-T | Cxatue, ®opMupOBaHUE TOPCT- CrpykTypHas
repLUuHCKas AHTUKJIMHAJIY; aKTUBU3ALlKs | JIOBYILKA
UHBEpCUS pa3inoMoB
v J-Q lNanokunes, PasButne comnstHbIX dopMupoBaHue
CTaOMIIN3aIs TUapPOB; MUTPALMS U 3anexen
akkyMmyJssinus YB

Tabmuma 1 - DOTambl reoIMHAMHYECKOW IBOIONMNA AKCAWCKOW TOPCT-aHTUKIWHAIN W UX POJIb B
(dbopMHpoBaHUN HEPTEra30HOCHOM CUCTEMBI

3. IIlpyHIMIIBI MPOTHO3a 30H He(PTEera3oHAKOIIEHU S

[Iporuo3 30H HedTera30HaKOIUICHUS B Mpeenax AKCalCKOM ropcT-aHTHKIMHAIN 0a3upyeTcs Ha
IIPUHLIMIIE KOMIUIEKCHOIO KPUTEPUAIBHOIO aHalli3a, B OCHOBY KOTOpOIrO IOJIOXKEHA pa3paboTaHHas
reolMHaMHu4YecKass Mojelb. [laHHBIM MOAXOX IPEANOaracT COBMECTHBIM YYET HECKOJIbKHMX IpYyIII
KPUTEPHEB, OTPAKAIOIINX KITFOUYEBBIE DIEMEHTHI HEPTETra30HOCHOM CHCTEMBI U YCIIOBHSI KX COTIPSDKEHUS
BO BPEMEHHU U IIPOCTPAHCTBE.

CTpyKTypHBII KpUTEpHii onpeaensercs Mopdosiorueil u aMmianTyaoi 1oByuku. CBo10BbIE YaCTH
AHTUKJIMHAJIBHBIX CTPYKTYp C BBIPAXKEHHOM aMIUTUTYZO0N 00laJaroT HauOOJIbIIUM HOTEHIIMAIOM /IS
aKKyMyJsiiMu  yraeBojoposoB. Ha Akcaiickoil cTpykType HamOosee OnaronpHsTHBIMU SIBIISIOTCS
IIPUCBOJIOBBIE OJOKH, OTpaHUUYEHHbBIE CUCTEMO pa3pbIBHBIX HAPYIICHUI.

['eonnHamMuuecKuii KpUTEpUH OTpa)kaeT COOTBETCTBHE BpEeMEHH (HOPMUPOBAHUS JIOBYIIKH
MOMEHTY TJIaBHOW (ha3bl Te€HEpalud U MHUTPALUH YTIEBOAOPOAOB. Jl1si AKCAalCKOM CTPYKTYpBI 3TO
COOTBETCTBHUE PEAM3y€eTCs B MIOJIHON MEpe: OCHOBHOM 3Tall CTPYKTYypoOoOpa3oBaHus (IIO3AHSA EPMb -
TpHac) MpeAIeCTBOBAI U YaCTUYHO COBIMAJajl C BpEMEHEM MaccOBOM Murpanuu ¥YB u3 norpyx&HHbIx
4yacTel BIAJUHBI.

Kararenernuecknii KpUTepuil XapakTepU3yeT CTENEHb TEPMUYECKON 3PEIOCTH OPraHUUYECKOTO
BelllecTBa HedTerazoMaTepruHckux Toniy. Ha paccmarpuBaemoii Tepputopu nojaconessie HI'M-Tommu
HaXoJATCSl B IJIABHOW 30HE HedTeoOpa3zoBaHMsA, YTO OOECIEUMBAET I'€HEPALMIO MPEUMYIIECTBEHHO
KHUJKUX YTIEBOJIOPOAOB C MIEPEXO0JIOM B 30HY ra30KOHAEHCaTa Ha OOJIBIINX IITyOUHAX.

MurpanoHHbINA KpUTEPUM ONIPEAEIAeT HATMYHE ITyTEN EPEMEIIEHNs YTIIEBOAOPOI0B OT 04aroB
reHepanuu K joBymikaM. CUCTeMa PETMOHAJIBHBIX M JIOKAJIbHBIX DPA3JIOMOB, Pa3AEsIONIUX TOPCT-
AHTUKJIMHAJIb, BBIIIOJIHAET POJIb KaHAJIOB BEPTUKAJILHOM U JaTepaIbHON MUTpalUH.

OKpaHUPYIOIUN KPUTEPUH CBSA3aH C COXPAHHOCTBIO IOKPBILIEK. PernoHanbHas coleHOCHas
TOJIIIa KYHTYPCKOTO sipyca SBJISIETCS HAAEXKHBIM (DIIOMI0YNIOPOM JUISl TOZACOJEBBIX 3aJIeKEH;
JIOKaJbHbIE  TJIMHUCTO-KapOOHATHBIE  IUIACTBl  BHYTPU  MOJICOJEBOrO  paspe3a  (OpMHUPYIOT
JIOTIOJIHUTENBHBIE KPAHBI.

PesepByapHblil kputepuii xapakrepusyeT QpuiIbTpannoHHO-EMKOCTHBIE cBoiicTBa (PEC) mopoa-
KoJutekTopoB. Ha Akcalickol muiomiaim OCHOBHbIE HaJIEXK/ bl CBSI3aHbl ¢ KapOOHATHBIMU pe3epByapaMu
JIEBOHA U HUKHETO KapOoHa, 00J1aIaloIUMK Pa3BUTONW CHCTEMON BTOPUYHOM MOPUCTOCTH TPEIIHHHO-
KaBEPHOBOTO THIIA.

CoBOKYNHBIA YYET MEPEYUCICHHBIX KPUTEPUEB MO3BOJIAET PAHKUPOBATH TEPPUTOPUIO IO
CTEIEHH MEPCIIEeKTUBHOCTHU U BBIIECIUTH 30HbI HE()TEra30HAKOIJICHUS PA3TUYHON KaTeropuu.

4. Ilporuo3Hsbie 30HbI HepTera3oHAKOIIEHUS] AKCAMCKON rOpCT-aHTHKJIUHAIH

Ha ocHoBe npoBen€HHOro aHanusa B mpefenax AKCaiCKOM ropcT-aHTHKIMHAIU BBIIEIEHO TpU
IIPOTHO3HBIE 30HBI He()TEra30HAKOIUICHUS, PA3IMYAIOLINECs 110 TUITY JIOBYILIEK, MOP(HOJIOTUHU U CTEIIEHN
MEPCTIEKTUBHOCTHU (PUCYHOK 3).
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A YCNOBHbLIE OBO3HAYEHWA

KOHTYP ropcT-aHTUKNUHANK
c 3oHa A — cBOgOBas

Q BbICOKONEPCNeKTHBHAR

CTPYKTYPHbIE NOBYLUKN

~, - 3oHa B — npuceofioBas
cTparurpaduyeciie u
KOM{)VIHV\DOE&HHHE NOBYLWEKA

3oHa C — paznomMHan

O NOTEHUMANEHO NepCnexkTBHaR
TEKTOHUYECKM IKPAHNPOBAHHbIE
NOBYLIKH

KB, Nol
.
= === pa3spbIBHLIE HAPYLIEHWA

SoHa A

ceojosas

---P HanpasneHus murpauyum ¥YB

! ]
3oHa B :

_mpuceoposas I
% ]

L NPOBYPEHHBIE CKBEKMHDI

" konTyp ceoga

O KOHTYP aHTUK/IMHAN

~ KpuTepuu nporHosa
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Pucynok 3 - Cxema mNpOTHO3HBIX 30H He(TEra3oHAKOIUIEHUS B MpeAenax AKcaiicKol TopcT-
AHTUKJIMHAIIN

3oHa A - cBoJI0Bas (BbICOKOIEpCIIeKTUBHAs ). [IpuypoyeHa K 1ieHTpajabHOM NPUIOAHATON YacTu
rOPCT-aHTUKIMHAIA M XapaKTEpU3yeTCs MAaKCUMAaJIbHOM aMIUIMTYAOM CTPYKTYPHOI'O TOAHSITHS.
OCHOBHOM THUII JIOBYUIEK - CTPYKTYpHbIE IIJIaCTOBBIE CBOJIOBBIE, SKPAaHUPOBAHHBIE PErHOHAIBHOU
COJICHOCHOM MOKpBIIIKOH. 30HAa XapaKTepU3yeTCsl ONTHUMAIbHBIM COYETAHHEM BCEX KPUTEPHEB:
OnmaronpusaTHON MOp(doIIOTHEH JTOBYIIKH, HAAEKHOW MOKPBIIIKOW, Pa3BUTHIMUA MYTSAMH MUTPAIMA U
pUEMIIEMBIMU KOJUIEKTOPCKMMHU CBOWCTBAMHM KapOOHATHBIX pe3epByapoB. 371eCh PEKOMEHIYyeTCs
MIOCTAaHOBKA MEPBOOYEPEAHBIX TOMCKOBO-PAa3BEIOYHBIX PaloT.

3oHa B - mpucBosoBas (cpeqHenepcrnekTuBHas ). PacrosiosxeHa Ha KpbUIbSX CTPYKTYpPbI, BOJIM3H
neperuda cioép. JJOMMHUPYIOT JOBYIIKA KOMOMHUPOBAHHOIO U CTPATUTpaPHUECKOro TUIIA, CBS3aHHBIE
C BBIKJIMHMBAaHMEM U (auuaibHbIM 3aMELIEHHUEM KOJIJIEKTOPOB. IlepcreKTuBbI OIpenensoTcs
KAueCTBOM JIOKQJIbHBIX MOKPBIIIEK M COXPAaHHOCTHIO KOJUIEKTOPCKMX CBOMCTB. 30Ha Tpedyer
JIOTIOJTHUTEIBHOTO N3YUYEHUsI C IPUMEHEHHEM CelicMO-(allnanbHOr0 aHAJIN3A.

3oHna C - paznomHas (IOTEHUUANbHO NepcreKkTuBHas). Jlokann3oBaHa B mpesienax pa3IOMHBIX
30H, OTPaHUYMBAIOIUX TropcT. JIOBYIIKM TEKTOHMYECKH 3KPAaHHUPOBAHHOIO TUIA (OPMHUPYIOTCS B
NPUPA3IOMHBIX OJOKaX NpU HAIMYUM HENPOHHUIAEMbIX SKPaHOB BJIOJb IJIOCKOCTEH pa3pbIBOB.
IlepcrieKTHBBI 30HBI BO MHOTOM 3aBUCAT OT COBPEMEHHOIO THUAPOAMHAMHYECKOTO pEXKUMaA U
TepPMETUYHOCTH pa3pbIBHBIX HApYLICHUHA: MpPHU COXPAHEHUHM SKPAHHPYIOUIEH CIIOCOOHOCTH - 3TO
MOTEHIIMAaJIbHbIE JIOBYILIKU JJIsl 3HAUUMBbIX CKOIUIeHUH YB; rnpu e€ yTpare - myTH pa3rpy3Ku 3ajiexei.
3oHa TpebyeT AeTaTbHOr0 NreOMEXaHN4YEeCKOr0 aHaIH3a.

CpaBHuTENbHAs XapaKTEPUCTHKA BBIJEIIEHHBIX 30H C yKa3aHHEM OCHOBHBIX IapaMeTpOB U
PEKOMEHIyeMbIX HalpaBiIeHUH JanbHEUIINX padoT npuBeaeHa B Tabnure 2.

3oHa Mopdoo- Tun noByuex Crenennb Pexomenayembie
CTPYKTYpHOe NepcneKkT | padoTsl
NOJIOKeHHe BHOCTH
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A - cBogoBas | llenTpanbHas CrpyKTypHBIE Beicokas | IIouckoso-
MPUIOAHSATAS IJ1aCTOBBIE pa3BeIouHOE
4acTb CBOJA CBOJIOBbIE OypeHue nepBoi

ouepenu
B - Kpbuibs Crparurpaduuec Cpenusisi | CeiicModanmaiba
MPUCBOJOBAsT | AHTHKIMHAIU KHe, bl aHaIN3;
KOMOMHHPOBaHH YTOYHEHHE
ble KOJUIEKTOPCKHUX
CBOMCTB
C- [TpubopToBbIC TexkToHnYeCKn [Torenmmans | ['eomexannyeckui
pa3joMHas | pa3iOMHbIE SKpaHUPOBAHHBIE Hast aHaJIK3; OLIEHKA
OnoKH TepPMETUYHOCTH
pasaoMoB

Tabmuna 2 - CpaBHUTENbHAS XapaKTEPUCTHUKA MPOTHO3HBIX 30H He(TEra3oHaKOIUIEHUsS AKCACKOM
rOpCT-aHTUKIMHAIN
5. O0cy:xneHne pe3yabTaToOB

[TonyuenHble pe3ysbTaThl NOATBEPKAAIOT NMPUHLUUIHUAIBHYIO BO3MOXXHOCTh HCIIOJIb30BaHUS
reoJJMHAaMHUYECKON Mol Kak 3(hPeKTUBHOrO MHCTPYMEHTA MPOrHO3a 30H He(pTera3oHaKOIUICHUS B
npezenax noJacoyeBbix cTpykryp [Ipukacnuiickoii BiaguHel. ['1aBHOE MPEUMYIIECTBO MTPEAJIOKEHHOTO
noaxoAa - y4€T BPEMEHHOW IOCJIEIOBATEIbHOCTH TEKTOHUYECKUX COOBITUH W HUX CONPSIKEHUS C
JTanaMy reHepali 1 MUTPaLUy YIJIEBOJOPOIOB, UTO M103BOJISET N30€KaTh YIPOIIEHHBIX TIOCTPOCHUH,
OCHOBAHHBIX TOJIbKO Ha COBPEMEHHOM CTPYKTYPHON KapTHHE.

ConocraBneHue BBIJCIECHHBIX IPOTHO3HBIX 30H AKCalCKOM TOpPCT-aHTUKIMHAIA C
aHAJIOTMYHBIMU DJIEMEHTAaMH XOPOLIO HM3yYEHHBIX HE(PTETra30HOCHBIX CTPYKTYp BOCTOYHOTO OopTa
(Kanaxou, Kenkusik, Koxacait) moka3piBaeT X TUIOJIOTHYECKOE CXOJCTBO. DTO YKa3bIBAaeT Ha 00IHE
3aKOHOMEPHOCTH (OPMHPOBAHUS TOJCOJIEBBIX 3ajiekell M OOOCHOBAHHOCTH IMEPEHOCa KPUTEpUEB
NEPCHEKTUBHOCTH C JTAJOHHBIX OOBEKTOB Ha MeEHee H3ydeHHble. Bmecrte c TeMm, JOKalbHBIE
0COOEHHOCTH AKCaCKOM CTPYKTYpBI - KOHKpETHAsi TEOMETPUS Pa3JIOMHOM CETH, XapaKTep TaJlOKuHE3a
B HAJICOJIEBOM pa3pe3e, CTENEHb Pa3BUTUS BTOPUYHOW MOPUCTOCTH B KAPOOHATHBIX KOJIJIEKTOpax -
TpeOyIOT YTOUHEHHUS M0 Pe3yJIbTaTaM JIONOJHUTENbHBIX T'€0JI0ro-reo(pu3nuecKux pador.

[lepcrieKTUBHBIMM HANpPaBIEHUSMHU JAJbHEHIIMX MCCIEIOBAHUN SBISIOTCS IOCTPOEHHUE
KoiuuecTBeHHOM 3D-mozenu OacceliHa ¢ pacd€ToM TEPMUYECKOW HMCTOPUH, MOJEIMPOBAHUE MyTeH
MUTpAlMU YIJIEBOJOPOAOB C MPUMEHEHHEM THIPOAMHAMMUYECKHUX CHUMYJIATOPOB, & TAK)KE JIETalIbHOE
U3yYEHHUE KOJJIEKTOPCKUX CBOMCTB IMOJICOJIEBBIX OTIIOXKEHHUH Ha OCHOBE KEPHOBBIX M METPOPU3MUECKUX
naHHbIX. [lodydeHHsle B HacToAlEeH paboTe KaueCTBEHHbIE OLEHKH MOTYT OBITh MCIOJIBb30BaHbl Kak
OCHOBa Ul TOCJHEAYIOIMX KOJIWYECTBEHHBIX IOCTPOEHUH © 0OOCHOBaHMS HaNpaBJICHUH
Te0JIOTOPa3BEIOYHBIX PaldoT.

3AK/IIOYEHUE

B pesynbrare npoBeOEHHOrO HCCIENOBaHUS pa3paboTaHa TeOoAMHAMUYECKAs MOJEb
dbopmupoBaHust AKCaiiCKOM TrOpCT-aHTUKJIMHAIM M Ha €€ OCHOBE BBIIOJHEH MPOTHO3 30H
He(TEera30HaKOIUIEHUsI B Tpezenax CTPYKTypbl. OCHOBHBIE BBIBOJIBI PAa0OTHI 3aKIIOYAIOTCA B
CJIEIYIOLLEM.
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YcranoBieHo, uTo (hopMUpOBaHHE AKCAHCKONW TOPCT-aHTHKIMHAIA KaK CaMOCTOSTENBHOTO
CTPYKTYpHOTO O0BEKTa TPOM3OILI0O B  pe3yjbTare TOCIEAOBATEIbHON CMEHBI  YEeTBIPEX
reoJuHaMu4eckux dTamnoB: pudrorennoro (D - Ci), ramorenHo-cemumentarmonnoro (C: - P),
MHBEPCUOHHO-KOJUTM3UOHHOTO (P2 - T) u ranokunernueckoro (J - Q). Kaxnapiit u3 3Tux 3TanoB BHEC
onpeAeNsomuil BKiIag B (OPMUPOBAHHME PA3NIUYHBIX D3JIEMEHTOB HE(PTEra30HOCHOW CHCTEMBI -
He(Tera3oMaTepuHCKUX TOJI, PErHOHAIBHON MOKPBIIIKK, CTPYKTYPHON JIOBYLIKM M YCIOBHM ISt
AKKyMYJISILIUY 3aJI€KEH.

Ha ocHoBe pa3paboTaHHON Te€OAMHAMHYECKONH MOJETHM W KOMILIEKCAa KpPUTEPHATBHBIX
MIPU3HAKOB (cTpyKTypHOTO, re0JIMHAMHYECKOTO0, KaTareHeTU4ecKoro, MUTPALMOHHOT O,
SKPAaHUPYIOUIETO M PE3epBYapHOro) B Mpejaenax AKCACKONW TOpCT-aHTUKIWHAIN BBIIEICHBI TPHU
MIPOTHO3HBIE 30HBI HEPTETA30HAKOIUICHHUS: CBOJIOBAsI (30HA A) - BRICOKONIEPCIIEKTUBHASI, TIPUCBOI0BAS
(3ona B) - cpeqnenepcnexkTuBHas U pa3inoMHas (3oHa C) - TOTEHIIMAIBHO MEPCIEKTUBHAS.

[TonydyeHHble pe3ysbTaThl CO3JAIOT OCHOBY JUIS Hay4YHO OOOCHOBAaHHOIO IUJIAHHUPOBAHUS
reoJoropa3BeJOuYHbIX pPabOT Ha TeppuTOpur AKCaWCKOW IUIONIA[M, TO3BOJIAS COCPEJOTOYUTH
MepPBOOYEPEIHbIE YCHIIMA Ha HamOojee MEePCIeKTHBHBIX y4YacTKaX M ONTHMU3HPOBATh 3aTpaThl HA
MTOMCKOBO-Pa3BeAOYHbIN 3Tall. [IpeanokeHHbII MeTOINYEeCKUH MOAX0/T MOXKET OBITh paCPOCTPaHEH HA
JPYTHUE TI0JICOJIEBBIE CTPYKTYPBI BOCTOUHOM OOpTOBOM 30HBI [IpuKaciuiickoi BriaIuHBbI.
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Abstract.In the digital era, analytical and educational platforms are key to scalable personalized
learning. This study examines China’s experience in developing such platforms, focusing on architecture,
functions, and learning outcomes. Analyzing a multi-level ecosystem—including the national Smart
Education Platform, Beijing’s “Jingwa,” and the LeMo platform—it finds that China has built the
world’s largest educational resource hub, with over 130,000 K—12 resources, 12,500 vocational courses,
and 145,000 higher education courses, surpassing 72.6 billion visits. Experimental evidence shows
LeMo significantly improves English scores (13.51 vs. 9.69) and learning motivation (4.17 vs. 3.08).
Emerging innovations include Al behavior analysis and adaptive learning via knowledge graphs. The
study reveals a distinct Chinese pathway—*“top-down design, regional pilots, institutional
implementation”—while noting challenges in algorithmic transparency, data privacy, and balancing
efficiency with humanistic care. It offers a framework and practical insights for policymakers and
practitioners.

Keywords: learning analytics; personalized learning; educational platforms; Al in education;
China's experience; adaptive learning

Introduction.The integration of big data and learning analytics is a major trend in global education
[1]. Digital technologies, especially artificial intelligence, are shifting education from standardized
instruction toward personalized learning pathways tailored to individual student characteristics, needs,
and progress.

Personalized learning builds on constructivist and differentiated instruction theories. Learning
analytics has emerged as a field dedicated to measuring, collecting, and analyzing learner data to
optimize learning environments [2]. Studies show that learning analytics enhances outcomes through
real-time feedback, risk identification, and personalized resource recommendations [3].

China has become a global leader in this transformation. Its national Smart Education Platform
integrates over 130,000 K-12 resources, 12,500 vocational courses, and 145,000 higher education
courses, serving over 178 million users across 200 countries and regions, with cumulative visits
exceeding 72.6 billion. Regionally, Al applications now cover 87.7% of primary and secondary schools
in Beijing. China’s personalized learning platforms operate at multiple levels—national, regional,
institutional, and commercial—offering a rich empirical context for understanding how analytical and
educational platforms can effectively support personalized learning.

This study systematically examines China’s experience in developing and implementing such
platforms, focusing on their architecture, functions, empirical effectiveness, and the systemic factors
enabling their success.

Materials and Methods.This study employs a methodology combining multi-level case analysis
and systematic literature integration. The research follows the logical progression of "architectural
analysis—effectiveness evaluation—innovation identification—challenge analysis," examining China's
experience from four interconnected levels: national infrastructure, regional systems, institutional
implementation, and commercial platforms.

The data sources for this study include four categories: national policy and platform documentation
from China's Ministry of Education; regional implementation reports from Beijing's Al education
initiatives, including the "Jingwa" intelligent platform and Al coverage data; empirical research literature,
with particular focus on the LeMo platform study at Yellow River Conservancy Technical Institute,
which employed a controlled experimental design involving 181 students measuring effects on English
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language performance and learning motivation; and institutional innovation cases, including the study
at Xinjiang Normal University utilizing multi-source data combined with Al technologies, as well as
commercial platforms such as Yantu and Langjian'er Education.

This study employs qualitative comparative analysis and evidence synthesis methods. The
architecture of China's educational platform ecosystem is systematically reviewed and categorized;
empirical evidence on platform effectiveness is synthesized, with particular attention to experimental
designs enabling causal inference; emerging technological innovations are identified and classified; and
challenges and limitations are analyzed through triangulation of multiple data sources.

Results.Architecture of China's Educational Platform Ecosystem. China's multi-level architecture
encompasses: the national Smart Education Platform—the world's largest educational resource center,
integrating over 130,000 K-12 resources, 12,500 vocational courses, and 145,000 higher education
courses, serving 178 million users with cumulative visits exceeding 72.6 billion; regional intelligent
systems—Al applications cover 87.7% of primary and secondary schools in Beijing, with the "Jingwa"
platform and Al application marketplace establishing 50 AI demonstration schools; institutional learning
analytics platforms—the LeMo platform at Yellow River Conservancy Technical Institute and the
intelligent education system at Xinjiang Normal University[4]; and commercial adaptive learning
platforms—Yantu's intelligent learning platform and Langjian'er Education's personalized platform.

Empirical Evidence of Platform Effectiveness. The LeMo learning analytics platform controlled
experiment demonstrated that the experimental group achieved mean English exam scores of 13.51
compared to 9.69 in the control group, with corresponding learning motivation scores of 4.17 versus
3.08. Both differences were statistically significant. The Xinjiang Normal University intelligent
education system integrates multi-source data (examination scores and campus card consumption
records) with large language models and graph embedding technologies to generate personalized
behavior reports and identify potential learning risks. Commercial platforms apply knowledge graphs to
construct dynamic learning paths and integrate psychological assessments with learning behavior data
to generate comprehensive learner profiles encompassing "academic ability + professional competency
+ psychological development."

Key Factors Supporting Platform Implementation. These include: a coherent national Al in
education strategy providing policy direction; systematic attention to security and ethical safeguards,
with Beijing committed to improving "management and evaluation standards for educational Al models"
and establishing "data life cycle monitoring systems"[5]; infrastructure development through the
national platform's integrated tools and regional Al application marketplaces; and large-scale teacher
training, with over 90 million teachers receiving platform-based training.

Discussion.The Chinese pathway reveals a distinctive model characterized by "systematic top-
level design—regional pilots—institutional implementation." The national platform provides
foundational infrastructure; regional pilots serve as innovation laboratories; institutional implementation
contributes evidence-based innovations and contextualized applications; commercial platforms bring
rapid iteration in algorithms and user experience. This multi-level architecture enables China to
simultaneously achieve scale, depth, and agility.

The LeMo platform's experimental evidence reveals key mechanisms of platform effectiveness:
platform integration within actual coursework ensures analytics inform core learning activities;
actionable, interpretable information influences behavior more effectively than purely descriptive
statistics; significant increases in learning motivation suggest platform effects operate partly through
motivational mechanisms.

Beijing's emphasis on "guidelines and processes for human-machine collaborative teaching"
reflects awareness of a fundamental tension in technology-mediated personalization. Platforms should
serve as "technical assistants" that augment rather than replace educators, enabling "quicker, more
empathetic, and more effective offline communication."

Despite significant achievements, challenges persist: algorithmic transparency and bias require
strengthening "algorithmic security and ethical safeguards"; multi-source data collection creates
significant privacy risks; access to advanced Al applications varies across regions; teacher transition to
data-informed teaching requires fundamental shifts in pedagogical practice; commercial platforms may
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optimize for engagement metrics rather than learning outcomes.

Conclusion.This study systematically analyzes China’s experience in utilizing analytical and
educational platforms to support personalized learning, drawing the following main conclusions: China
has built the world’s largest and most multi-layered personalized learning platform ecosystem,
encompassing the national Smart Education Platform (over 178 million users, over 72.6 billion visits),
regional intelligent systems (e.g., Beijing’s “Jingwa” platform covering 87.7% of schools), institutional
learning analytics platforms, and commercial adaptive learning systems, achieving a synthesis of scale,
depth, and agility. Empirical evidence shows that learning analytics platforms significantly improve
academic performance and learning motivation: in the LeMo platform experiment, the experimental
group scored 3.82 points higher in English exams than the control group, with a corresponding increase
in learning motivation; the Xinjiang Normal University system integrates multi-source data to generate
personalized reports and enable early identification of learning risks. Emerging technologies—such as
Al agents, knowledge graph-based adaptive learning, and the integration of psychological and
behavioral data—further extend personalization capabilities. The Chinese approach emphasizes human-
machine collaboration, with platforms serving as “technical assistants” that help teachers achieve more
efficient and empathetic offline communication. Key enabling factors include a coherent national policy
framework, attention to security and ethical safeguards, infrastructure development, and large-scale
teacher training. Persistent challenges involve algorithmic transparency, data privacy, regional equity,
teacher pedagogical transformation, and aligning commercial incentives with educational goals.
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A3BIKOBOE OBYYEHHME B IU®POBYIO 2I1OXY: POJIb U1 OT BOTOB
A0 NIEPCOHAJIM3AIINHU

ANJHEDN qdelssidz | Odzj 6/
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Cepe&KmBaxcTaHCKWN yHuBepcurter
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AHHOTANUA

JlanHast cTaThsi TOCBSILIEHA aHAIW3Y HCIOJb30BaHUSA HCKycCTBeHHoro unrteiekra (M) B
cofepkaHuu OOyueHHs HMHOCTPAHHBIM SI3bIKaM, pacCMaTPUBACTCA TMEPCOHAIM3ALUSA  yUEOHBIX
porpaMM U ux agantamus. B pabote uccnenyrotces kintoueBbie TexHonoruu MU, Takue kak o6paboTka
ectectBeHHOTO si3biKa (NLP) u mammaHOe 00ydyenue. Oco6oe BHUMAaHHE yACIEHO UCTIOIb30BAHHIO YaT-
00TOB M aJanTHBHBIX CHUCTEM OOYYEHHUS, CIIOCOOHBIX MOACTPAUBATHCS MO/ ydeOHbIE MOTPEOHOCTU
yuamuxcsa. Kpome toro, o6cykaatoTcsi OCHOBHBIE ITperMyliecTBa U BbI30BbI MU, BKiIt0o4ast Borpochl
3¢ (HEeKTUBHOCTH, MOTUBAIIUYU U IOCTYITHOCTH O0yUEHUSI.

KitoueBble coBa: MCKYCCTBEHHBIH MHTEIUIEKT, SI3bIKOBOE OOpa3oBaHME, aJalTUBHOE OOydeHHe, 4yat-
00TBI, IepcoHAIU3AIMS 00ydeHHsI, 00pabOTKa ECTECTBEHHOTO S3bIKA.

B HacTos111€€ BpeMsi MUp CTPEMUTENIBHO MEHSETCs Ojarofapsi TEXHOJIOTUSAM, U 00pa30BaHUE HE
ocraercsi B cropoHe. MckycctBenHwid uHTe/uiekT (M) Bce Oonbliie MCHOIB3yeTCs B H3YYEHUU
WHOCTPAaHHBIX SI3BIKOB, TOMOTasi clelaTh oOydeHue Oosee ymoOHBIM, MEPCOHATM3HPOBAHHBIM M
a¢exTuBHBIM. biarogaps TakuM TEXHOJOTHsAM, Kak o0OpaboTka ectecTBeHHOro si3bika (NLP) m
MaIIMHHOE 00y4YeHHe, MOSBISIOTCS YMHBIE 00pa30BaTeNbHbIC MIaT()OPMBI, KOTOPBIE TIOACTPAUBAIOTCS
MOJ1 yPOBEHb 3HAHUI KAXKIOTO yJaIlerocs.

OpHMM U3 NOMYJISIPHBIX HanpaBieHUH ucnoib3oBanus U B A3bIKOBOM 00yUEHUU SIBIISIFOTCS YaT-
00Thl U BUPTyaJbHbIE acCHUCTeHTh. OHU TO3BOJIAIOT MPAKTUKOBATH SI3BIK B JII00OE BpeMmsi, naBas
MI'HOBEHHYIO OOpaTHyIO CBsi3b. KpoMe TOro, ajlanTUBHbBIE CUCTEMBI IIOMOTAIOT MOAOUPATH 3aJaHMs,
KOTOpPBIE COOTBETCTBYIOT YPOBHIO M HOTPEOHOCTSAM KaXKA0I0 YUEHHUKA, Jienas npolecc o0ydyeHus oonee
rMOKMM U MHAMBUIyalbHBIM. beicTpoe pacnpoctpanenne MM B 00ydeHuM MOKa3bIBa€T, YTO BaXHO
MOHUMATh €ro  BIUSHUE Ha  Y4eOHBI Tmpolecc W  TOTOBUTH  MpemnojaBaTeneid K
HCIOJIb30BAHUIO 3TUX UHCTPYMEHTOB.

Lenp manHOrO HCcaeAOBaHUS — paccMOTpeTh, Kak MU BiusieT Ha M3yyeHUE MHOCTPAHHBIX
S3bIKOB, KaKH€ y HEro MPEeUMYIIECTBA M C KaKUMU TPYAHOCTSIMH MOXHO CTOJKHYTbCS. Takxke
UCCIIEIYIOTCS MEPCIEKTUBBI JATbHEHUINETO pa3BUTHsI TAKMX TEXHOJIOTHI B 00pa30BaHUHU.

Omnupuueckue  uccinenoanus  bepmyc AL [1] nomuepkuBaroT — 3HAUMTENbHbBIE
MpeuMyIIecTBa MHTErpalu reiepatuBHoro MM B moAroToBKy K MpenoiaBaHNo0 HHOCTPAHHBIX SI3BIKOB,
Tak e B KOHTEKCTe YHuBepcuTerckoro oOpasoBanuss EFL. B  uactHOoCcTH, Takue
TEXHOJIOTUHU CIIOCOOCTBYIOT YJIYUIICHUIO Y4EOHBIX MaTepHalioB, IEPCOHANIM3AINHU OIbITa O0YUYECHHUS U
YOPOIICHUIO aIMUHUCTPATUBHBIX 33]1a4.

[Tpunoxxenus Ha ocHoBe MM MOTYT TeHepupoBaTh pa3HOOOpa3HBIN KaueCTBEHHBIM KOHTEHT, YTO
CYILIECTBEHHO COKpAIllaeT BpeMs M YCHUJIUS, HEOOXOAUMbIE MPENoJaBaTeNsIM A CO3JaHUsl y4eOHBIX
MaTepHuanoB.

Kpome Toro, uccnenoanust Ceménkunoit M. A. u Ilpycakosoii [1.B. [2] moka3siBatoT, uto UU He
TOJIBKO TOJJIEP’KUBACT S3BIKOBBIE KypPChl, H3MEHSs METOAbl OLIEHKH, HO U o0ecreyrBaer
0o0paTHYIO CBSI3b B pEaJbHOM BPEMEHH, MOBBIIIAs SICHOCTh U 3(P(EKTUBHOCTh YUEOHBIX MaTEpHAIOB.
bnaronaps angantanuu y4eOHOro KOHTEHTa K pa3HOOOpa3HbIM MNOTpPeOHOCTSAM cTydeHtoB, MU
CIOCOOCTBYET CO3/AaHUI0 OoJiee TMHAMUYHON U MHKITIO3UBHOM 00pa30BaTeIbHOM CPEeIbl.

Bocnpusitue MW B nmnpenojaBaHMM HMHOCTPAHHOTO SI3bIKA TaK)XE BapbUPYETCS Cpelu
npenogasateneii. Hampumep, uccienoBaHus, MpOBEAEHHBIE CPEOU IPENOJABaTENE MHOCTPAHHOTO
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A3blKa, MOKa3aJd, YTO MHOTHE CHELMAIUCThl Npu3HaroT, yro MU ynpomaer BbImonHEHHE 3anad,
MOMOTaeT aHAIM3UPOBAThH JAHHbBIE U IEPCOHATN3UPOBATH yUEeOHBIN IpOIIECC.

OpnHako BO3HUKAIOT CIOXHOCTHU ¢ BHeApeHueM MU B TpaanuiinoHHble METOBI IPENIOIaBAHNUS, TAK
Kak 3TO TpeOyeT [OMOJIHUTENbHOr0 OO0yueHus M HU3MEHEeHuH B mporpammax. K mnpumepy, B
uccnenoBannu YepemanoBoit A.C. [3] roBopurcs, uto «He Bce UM pemeHus obecrednBaioT
BBICOKOE Ka4eCTBO yUE€OHBIX MaTEPHAIIOBY.

Tem He MeHee, OOJBIIMHCTBO CIEIUAINCTOB CUUTAIOT, YTO MPH PasyMHOM Hcroiib3oBannu M
MOXKET 3HAYUTEIIBHO YIIYUIIUTh nporecc 0o0y4eHus. Pesynbrarel HCCIIEI0BAHUI
B.T. AGrikanoBa, JK.K. Canbik6aeBa, M. Kaiibipxxan u A. baxteirepeeBa [4] mokassiBatot, uro « N
MOMOTaeT MpernojaBaTesiM Ha BCEX dTamax oOydyeHHs» M NpHU3BaH HE 3aMEHUTh MX, a YIY4IIUTb
00pa30BaTENbHYIO CHCTEMY.

Tem He MeHee, ycnemHas uaterpauus MM B moAroToBKy K NpenojaBaHUuI0 HHOCTPAHHBIX SI3bIKOB
CTaJKUBAaeTCA C pAAOM  BBI3OBOB. KitodyeBble MpoOieMbl  BKIIIOYAIOT ~ TEXHUYECKHE U
olepaloHHble Oapbepbl M JTHYECKHE BOMPOChl. OTHUM U3 TJIAaBHBIX MPEMATCTBUN SABISETCS
HEJOCTATOYHBbIM  ypOBEHb  TEXHUYECKOW  IOArOTOBKM  IPENOAABATENIEH, YTO  3aTpyAHSET
s¢dhekTrBHOE UCTIOIB30BaHUE HHCTPYMEeHTOB MU B yueOHOM mporiecce.

Jis addexTuBHONM wWHTerpanuu reHeparuBHoro MU B s3pikoBoe OOydeHHE Ba)KHBI TaKHe
(bakTopbl, KaK WHCTUTYLHMOHAIIbHAS MOANEP)KKA, MpodeccHoHAIbHOE pa3BUTHE IMpenojaBaTesieid u
COOTBETCTBHE  TEXHOJOTHMH  CYIIECTBYIOIIMM  MEJAarOrMUYeCKUM U KYJIbTYPHBIM  HOpPMaM.
Obecrieyuennie goctyna K wuHCTpyMeHTam MM, a Takke CHUCTEMAaTUYECKOE TIOBBLIIICHUE
KBaJTM(HUKAIMKA TIPENOAaBaTeNiell IMOMOTYT YKPENUTh WX YBEPEHHOCTh M KOMIIETEHTHOCTh B
ucnons3oBanun MM B oOpazoBarenbHON mnpakTuke. [loHumMaHue HTHX (QAKTOPOB W HMX Y4eT
SBIISIIOTCSL  KJTFOUEBBIMU ~ yCIIOBHSIMU ~ yCIieIIHOTO BHenpenuss WU B s3pIKkOBOe  0Opa3oBaHHE.
[IpenonaBatenu, ananTupys HOBbIE TEXHOJIOTUU, MOTYT B ITOJIHOW Mepe UCMOJb30BaTh noteHuuman MU
s npeoOpa3oBaHUsl y4yeOHOro TMpoliecca W TMOBBIIMICHUS KAauyecTBa S3BIKOBOM MOJATOTOBKHU
CTYJCHTOB.

CoBpeMenHble HHCTpYMEHTh W 111 N3y4eHHsI HHOCTPAHHBIX A3BIKOB

B pamkax Hacrosimero uccieqoBaHHs ObUT TpoBeAcH aHanmm3 Tpex WHW-TexHomormii ¢
pasHbBIMU (PYHKLIMOHAIBHBIMU Bo3MOXHOCTsIMH: Simpleshow, Otter.ai u Chatbots.

KommnekcHplil MOaxo/1, BKIIOYAKOIMINNA aHATUTHUYECKUA W CPAaBHUTEIbHBIA METOJbI, MO3BOJIUI
BBISIBUTb OCOOCHHOCTM MX IPUMEHEHMs, CHJIbHBIE M cJa0ble CTOPOHBI, a TaKKe OIpPEaeIuTh
BIUsIHUE Ha 3 ()EKTUBHOCTH SI3bIKOBOTO 0Opa30BaHUS.

Simpleshow: aBroMaTH3UpPOBAaHHOE CO3/IaHKUE OOYYAIOIINX BUICOPOIUKOB.

DTO TEXHOJOTus, KOTOpas IMO3BOJISIET co37aBaTh OOydYarollMe BHUJCOPOJUKH Ha OCHOBE
HCKYCCTBEHHOTO HHTe/UIeKTa. E€ KitoueBas OCOOEHHOCTh 3aKJIIOYaeTCs B ABTOMATHU3MPOBAHHOM
nondope BHU3YaJlbHOTO  CONPOBOXKIEHHUS, YTO CIOCOOCTBYET (OPMHUPOBAHHMIO JIEKCHYECKUX
accolpanui y yJanxcs.

[Ipeumy1iecTBa TEXHOJIOTUU:

— ABTOMaTHYECKOE CBSA3bIBAHHME CJIOB C MOJIXOAAUIMMU H300paXKEHUAMH, YTO COCOOCTBYET Pa3BUTHIO
BHU3YaJIbHOTO MBIIIIJICHUS;

— Berpoennas cuctema npoBepku opdorpaduu, MoBsIIIa0Nas TOUHOCTh TUCBMEHHBIX padoT;

— Bo3MoxHOCTb pabOThl C KOMITBIOTEPHBIMU T'OJIOCAMH, MTPUOIMKEHHBIMH K €CTECTBEHHOW PEeyH, YTO
TI0JIE3HO JJI1 TPEHUPOBKH ayAUPOBAHUS U IPOU3HOLLIEHUS.

OrpannueHus:

— Ilombop wu300pakeHMii YacTo ObIBaeT CIy4alHBIM MJIM OTPAHUYECHHBIM KYJIbTYPHBIMH
CTEpEOTUIIAMHU, YTO MOXKET MPUBECTH K UCKAKEHUIO CMBICIIA;
— OtcyTcTBUE THOKOCTH B PEJAKTUPOBAHUN aBTOMATUYECKH CT€HEPUPOBAHHBIX BHICOPOIUKOB.

Otter.ai: mpeoOpa3oBaHKUE pEeUYH B TEKCT.

OTO TEXHOJOTHs paclo3HaBaHMUs PEUYH, KOTOpas TPaHC(POPMHUPYET YCTHBIC BBICKA3bIBAHUS B
TEKCTOBBIM (popmar B pexkuMe peaJbHOro BpEeMEHH. DTO OCOOEHHO MOJIe3HO B 00pa30BaTEIbHBIX
nporieccax, rjae Tpedyercst aHaJIu3upoBaTh YCTHYIO PeUb M COBEPIIEHCTBOBATH (POHETHUECKNE HABBIKH.

[Ipenmy1iecTBa TEXHOIOTHU:
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— Bricokas TouHOCTB TIpeoOpa3oBaHus peUH B TEKCT, YTO OOJIETYAET CO3/IaHNE PACIIH(PPOBOK AUATIOTOB
W JICKITHI;

— Ilomnep:kka pas3IMYHBIX SA3BIKOB U aKLEHTOB, YTO pacLIMpseT €€ NPUMEHEHUE B MEKIyHapOIHBIX
00pa3oBaTeNbHBIX MPOTpaMMax.

Orpanuuenus:
— OmubKu B pacrno3HaBaHUU CHENU(UYECKON JIEKCUKH, OCOOCHHO >KaproHa M HIUOMATUYECKUX
BBIPAKCHU;
— IIpoGnembl ¢ KOPPEKTUPOBKOW HENPABUIBHO IMPOU3HECEHHBIX CJIOB, YTO MOXET 3aTPYJIHUTh
oOy4eHue.

Chatbots: BupTyansHble cOOCCEIHUKY IS I3bIKOBOM MPAKTUKU

Yar-6otel, Takue kak Duolingo bot, ELSA Speak, Replika, mnpencraBmsiror coboi
aBTOMATHU3HPOBAHHBIE CUCTEMbI, UMUTHPYIOIIME peueBoe B3aumo/eiictere. OHM MO3BOJISAIOT yUaIluMCs
[IPaKTUKOBAThCS B OOLIEHUHM, IIpe/yIarasi UHTEPAKTUBHBIE IUAJIOTH U MTOIEP>KUBAsl Pa3BUTHUE SA3BIKOBBIX
HABBIKOB.

[Ipeumy1iecTBa TEXHOIOTUU:
— Co3nanue 0e30macHON cpeibl Ui SI3bIKOBOM MPAKTHKY, /1€ YJaluecss MOTYT SKCIIEPUMEHTHPOBATh
0e3 cTpaxa JOIMyCTUTh OIIUOKY;
— Bo03MOXHOCTH MOJENMPOBAHHS TUMUYHBIX PEUYEBBIX CHUTYalMil, YTO CIIOCOOCTBYET pPa3BUTHIO
KOMMYHUKATHBHBIX HAaBBIKOB;
— I'nbKkoCTh B afjanTaly K YPOBHIO YYAIIETOCs U MEPCOHATN3AIUY 3aJaHUH.

Orpanunuenus:
— CemaHTH4YECKHE OIHUOKH B OTBETaX 4aT-00TOB, OCOOEHHO MPHU OOCYKACHUU CIOXKHBIX TEM;
— OrpaHMyYeHHOCTh B IOHUMAHUM KYJIbTYPHBIX KOHTEKCTOB, YTO MOKET NPUBOJUTH K HEKOPPEKTHBIM
bopMyIHpOBKaM.

Bce 1pu wuHCcTpyMeHTa 007a7al0T 3HAYUTEIBHBIM TMOTEHIMAIOM Uil WHJIWBHUIyalU3allud
o0yuenus, noBbIeHus 3pPekTuBHOCTH 00yUEHUS 1 MOTHBALUH ydamuxcs. OTHAKO UX OTPaHUYCHUS
TpeOyIoT JOpabOTKHU U aJanTaluu Uit 00Jiee TOYHOTO COOTBETCTBUSL 00Pa30BATEIbHBIM LIETSIM.

HecmoTtps Ha cymiecTByromue orpaHAdeHus, ucciieqosanue banmacosoit T.A. yTBepxkaaeTr, 4To
«un(ppoBbIe TEXHOJIOTMU U TeXHOJIOrMM Ha 6a3e MU, ctanyT B CKOpOM BpeMEHH HEOThEMIIEMON YaCThIO
00pa3oBaTeNbHOrO MpoIecca, «KaTalIM3aTOpoM» B Tpolleccax TpaHchopmaiuu obOpazoBaHus» [5].
Bueapenune MU no3Bonut caenath o0ydeHue 6osee ruOKUM, NEPCOHATU3UPOBAHHBIM U JOCTYITHBIM, &
TaK)K€ YCKOPUT pa3BUTUE WHTEPAKTUBHBIX M aJalNTUBHBIX (OpM mpenojaBaHus. OTU HW3MEHEHHUS
MOMOTYT co3/aTh Oosiee 3(p(eKTHBHYI0 00pa3oBaTeNbHYIO Cpeay, I/leé TEXHOJIOIMH CMOTYT
MOJICTPauBaThCs MO MOTPEOHOCTH KaXA0Tr0 yUYaIlerocs.

3aBepLIaroMM dTanoM uccienoBanus sapisercas SWOT-aHanu3, KOTOPBIA O3BOJIAT
KOMIUIEKCHO olleHuTh npumeHeHne MW B oOpa3zoBarenbHOM mpoliecce. B pamkax naHHOro aHaivsa
OyayT onpeaeeHbl:

CunbHbIEe CTOPOHBI: (PAKTOPBI, KOTOPbIE MOTYT ObITh MCIIOJIb30BaHbI JJISl JOCTHXKEHHUS yCIexa.

Cnalble CTOPOHBI: AaCHEKThl, KOTOpbIE MOIYT OIpaHHYMBaTh 3PPEKTUBHOCTb M TpeOoBaTh
YIIy4YLIEeHUH.

Bo03MOXHOCTH: BHEIIHUE YCIIOBUS WIM TEHIEHIIMHU, KOTOPBIE MOKHO UCIIOJIB30BATH JJISl PA3BUTHS.

VYrpo3bl: MOTEHLIMATbHBIE PUCKU U BHI30BBI, KOTOPbIE MOTYT HEFaTUBHO MOBIUATH HA TIOCTH)KEHUE
1eJeH, K IpUMepy TEXHOJIOrHYecKue cOou.

Takum obOpazom, mpoBeaéuHbii SWOT-aHanm3 mo3BOIUT BBIIBUTH KITIOUEBHIE ACMIEKTHI BIUSTHUS
NN na oOpa3oBaTeNbHBIA MPOLECC, €r0 MEPCIEeKTUBbl U BO3MOXHbBIC pUCKU. JlaHHBIA aHanu3 Oyjaet
OCHOBOI 17151 pOPMHUPOBaHUS BHIBO/IOB HCCIIEI0OBAHUS U PEKOMEHAALINHN 110 JaIbHEUIIIEMY IPUMEHEHHUIO
texHosoruit UM B S1361K0BOM 00pa3oBaHuU.

SWOT-anamm3 Biastaust U Ha 00pa3oBaTeabHBINA MPOIIECC

CunpHbie cTopoHs (Strengths):

[lepconanuzanus odydyenus - UM ananuzupyer ypoBeHb 3HAHUN yUalllerocs U Mpeajiaraet aJlaliTuBHbIe
yueOHbIe MaTepUabl, 4TO JiesaeT rporuecc o0yueHus Oonee
MHIUBUAYATU3UPOBAHHBIM U 3 ()EKTUBHBIM.
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I'uOkocte yueOHOTO mporecca - o0yuenue ¢ MM He orpanndeHo (PUKCHPOBAHHBIMU BpPEMEHHBIMH
pamMKaMu. Yyariuecs MOTYT 3aHUMAThCs B JII000€ yA00HOE BpeMsI.

VYiydineHue MOTHUBAllMd M BOBJICUEHHOCTH - HCIOJB30BaHWE YaT-O00TOB, HWTPOBBIX TEXHOJIOTHIMA
(gamification) U BUPTyaJbHBIX IOMOIIHUKOB JENaeT mpolecc oOydeHHs 0ojiee MHTEPAKTUBHBIM H
WHTEPECHBIM.

HoctynHocts  oOyuenus - MM cHmwkaer  OGapbepsl 11 OOydeHHs,  MPEAOCTaBIISA
BO3MOXXHOCTh U3y4aTh MHOCTPAHHBIE SI3BIKU B JIFOOOH TOYKE MHpa.

AHanu3 JaHHBIX U NporHozupoBanue - MM momoraer aHalIM3upoBaTh YCIEXHM yYalllUXCs, BBISBIATH
pOOEITBI B 3HAHUSX U TIPEJIaraTh KOPPEKTUPYIOITUE MEPHI.

Cnabwie croponsl (Weaknesses):

Texnunueckue orpannueHusa - MM He Bcerna TOYHO pacno3HAET pedb, PAMMATHYECKUE CTPYKTYPhI U
CMBICJI BBICKAa3bIBAHMI, YTO MOXKET MPUBECTHU K OLIUOKAM;

ITorennmanpHas 3aBUCMMOCTBb OT TEXHOJIOTMH — Ype3MepHOe ucnoib3oBanue MM MoxeTr npusBecTu K
CHUIKEHUIO KPUTUYECKOTO MBILUIEHUSI U CAMOCTOATENIBHOCTH YYALUXCS;

HeoOxomumocTe 0OydeHuss TpernogaBateneii - HE Bce YyuuTens OOIamaroT JOCTAaTOYHBIMH
TEXHUYECKUMHU HaBbIKaMu st paboTsl ¢ MU,

Bo3moxHas morepst TMYHOTO B3auMojelcTBus - MM He MOXET 3aMEHHUTH JKHBOTO OOIICHHS MEXIY
MIPENO0IABATENIEM U CTYJAECHTOM.

Bosmoxnoctu (Opportunities):

Pa3BuTtHe HOBBIX OOpa3oBarenbHBIX TexHonorwii - MU moxker cmocoOCTBOBaTh co3laHuI0 Oolee
MPOJIBUHYTHIX IIATGOPM JIJIS N3yUCHHUSI MHOCTPAHHBIX S3BIKOB;

VYiydmienue MeToauk npenojgaBanus - MW ananusupyeT yCrnenHocTs pa3inyHbIX METOUK 00yUYeHHs,
IOMOTasi MPENoJaBaTeNsIM COBEPIICHCTBOBATH CBOU MOJAXO/IbI;

Pacmmpenue noctynnoctu obpazoBanusi. IHKIII03UBHOE 00pa3oBaHue.

WU nomoraet npeosoieTh A3bIKOBbIE 0apbephl U MPEAOCTABISAET BOSMOKHOCTH 00yUEHUSs AT JIF0IeH C
0COOBIMU TIOTPEOHOCTSIMH.

VYrpo3ssl (Threats):

OTHYecKue W TPaBOBBIE  BOMPOCHl - ucmoiik3oBamme WM B oOpasoBanmm  Tpedyer
COOJTIOICHHSI HOPM 3alllUThl JAHHBIX U UHTEIJIEKTYalbHOW COOCTBEHHOCTH,

CornpoTHUBIICHHE U3MEHEHHUSM - HEKOTOpBIE MPENoAaBaTeid U CTYJIEHThI MOTYT OBITh HE TOTOBBI K
HCII0JIb30BaHuI0 MU;

Puck TexHOMOTrMYEeCKO 3aBUCUMOCTH - €CJIHM CTYACHTHhI OynyT monaratbes Ha MW B oOyuenun, 310
MOXET MPUBECTH K CHUKEHUIO UX CAMOCTOSATEIIbHOCTH;

HepaBeHCTBO B OCTYNE K TEXHOJIOTHSM - HE Y BCEX YUAIIMXCS €CTh BO3MOYKHOCTh UCIONb30BaTh M-
MHCTPYMEHTHI U3-32 HEXBATKU TEXHUYECKUX PECYPCOB.

SWOT-pekoMeHIamm st KIFOYEBBIX YITYUIICHUH U pa3BUTHS
OOyyenue mpemnojaBareiel — MPOBEACHHE KYypCOB W TPEHMHIOB, YTOOBI yUWTENs] MOTJH JIydIle
ucrnons3zoBatk U B padore;

Pa3ButHe anantuBHbIX mnatgopm — ynyuinenue M-cucrem, 4T00b61 OHU MOTIIH JIYYIIE TTOJICTPAUBATHCS
MO/ YPOBEHB U CTHJIb O0yUEHHUSI KaXkKJI0r0 CTYJCHTA;

3amuTa JaHHBIX U 3THKA — CO3JaHue 0€30MacHOM cpeibl, Te epCOHANbHBIE JaHHbIE yUaluxcs Oy Iy T
HaAEXHO 3allMIICHBI;

JlocTymHOCTh 1nsi Bcex — wucnonb3oBanne WU mis mommep:kKKu CTYyIEHTOB C  OCOOBIMHU
00pa3oBaTeNbHBIMU TOTPEOHOCTSIMU U PACIIMPEHUS BO3MOKHOCTEH 00yUIEeHUSI.

[IpoBen€HHBIN TEOPETUYECKUN aHAIM3 MOKA3bIBAeT, UTO HCKyCCTBeHHBINH uHTeekT (MN)
OKa3bIBa€T 3HAYMTEJIPHOE BIIMSHHE HA MPOLECC HM3YYEHUsS WHOCTPAHHBIX S3BIKOB, MOBBIIIAS €r0
3¢ (heKTHBHOCTH, YI00CTBO U mepcoHanuzanuto. Texnonorun MU, Takue kak 4aT-OO0THI, a/IallTUBHBIC
oOpasoBarenbHbIe TIATGOPMBI M CHCTEMBl aBTOMATHYECKOW OIICHKH, IMOMOTAIOT CO3/aTh Oosee
WHIUBUAYATH3UPOBAHHBIA MOAX0A K 00ydeHHro. OHU paclIupsitoT BO3MOKHOCTH TIperojaBaTesei,
CHIJKAsl MX HArpy3Ky M MO3BOJIAIOT MPEMOAABATENISIM COCPEIOTOYUTHCS HA Pa3BUTUHM KPUTHUECKOTO
MBIIUJICHAS] 1 KOMMYHHUKATHBHBIX HaBbIKax cTyaeHTOB. Omnako BHenpenwe WU Tpebyer ocoboro
BHUMaHUs K OOYYCHHIO TI€JJarOroB, 3alUTe JaHHBIX K HEOOXOIUMOCTH KOMOMHHPOBATH TEXHOJIOTHH C
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TPaIUIIMOHHBIMU METOIaMH 00y4eHus. HecMOTps Ha CyIIECTBYIONIME BBI3OBHI, AaJbHEHIIICE Pa3BUTHE
WU B 0o0Opa3oBaHHMU MO3BOJMT CJEIaTh MPOIECC M3YyUCHHS SI3BIKOB OoJiee TMOKUM, IOCTYITHBIM U
3¢ (HEeKTHBHBIM.
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MOJIEJMPOBAHUE MHOTOYPOBHEBOI APXUTEKTYPBI WEB3 NPUJIOXKEHUN
(FRONTEND-BACKEND-BLOCKCHAIN) HA OCHOBE CETEU MACCOBOI'O
OBCJY/KUBAHUA

JtoHOd [ gR0OWB)8JCuc

MaruvmcTtpaHT 2

MeXAyHapPOAHbLIA yHUBepcuTeT KWHDO
Ka3ax,c Ara.maT bl

AHHOTANUA

B crathe paccMaTpuBaeTcs TOIXOJ K OICHKE W  TMPOCKTUPOBAHUIO  APXHUTEKTYPHI
nerneHTpanu3oBaHHbix Web3-npunoxennit (DApps) ¢ UCTIOIB30BAaHUEM arIapaTa TEOPUU MACCOBOTO
obociyxuBanusi (TMO). Cospemennsie DApps mpeactaBistor coOoit MHOrodasHble CHUCTEMBI, B
KOTOpBIX TpaH3aKLUUg MPOXOAMUT IMOCiIenoBaTeNlbHble CcTaauu: KiueHTckuil uHtepdeiic (Frontend),
npoMexyTounblii cepBep (Backend) m nmeuentpanmzoBannyro ceth (Blockchain). Beugy toro, uto
MPOU3BOJUTENILHOCTh OJOKUEHHA YacTO SBISETCS TJaBHBIM OTpaHUYEHUEM sl  TOJO0OHBIX
NPWIOKEHUN,  TMpeAsiaraercs  HMCMHOJb30BaTh  OMIIMPUYECKHE  CTAaTUCTUYECKUE  JaHHBIC
JCTICHTPAIM30BAHHBIX CETeH IS OnmucaHus (QUHAIBHOW (a3pl 0OCTY)KHUBaHUSA. ITO IO3BOJISET
MPUMEHSITh TaHAeMHbIE Moaenu TMO s OnTHMH3AHMH TPOMYCKHOW CIOCOOHOCTH W CHYDKCHUS
ckBo3HOM 3aaepxku (End-to-End Latency).

BBEJIEHHUE

PazButue wonnermumu Web3 cnmenano OiokdueiH (yHIAaMEHTaTbHBIM  YPOBHEM IS
JeUeHTpaI30BaHHbIX npuiokeHuid (DApps) [7]. Onnako HU3Kas MPOU3BOAUTEILHOCTD M MPOOIIEMBI
MacmTabupyeMocTH 0a30BBIX CeTel OCTalOTCS TJaBHBIM OaphepoM Il WX BHEJPEHUS B
IIPOMBIIIJIEHHBIE CPEJIbl, 0COOEHHO JJI cUcTeM 00pabOTKM TpaH3akIuil B peaibHoM BpemeHu (OLTP)
[1]. ITpu 3TOM TpaAMIMOHHBIE METPHUKHU, TaKHe KaK KOJIUYECTBO TpaH3akiwii B cekyHay (TPS), ne B
MOJTHOM Mepe OTPaKar0T PeabHBIN MOJIb30BATENLCKHI OnbIT [1][2].

JIi1st mosib30BaTeNsl BaKHEHIIeH XapaKTepUCTUKOM sIBIsieTcss CKBo3Has 3azepxka (End-to-End
Latency) — Bpemsi OT MHHIKAIMK 3ampoca 10 ero puuamusamuu Ha Omokyeiine [2][4]. XKuznenubrit
UK 3anpoca B DApp npencrasisier co00i MHOTOCTYII€HUAThI KOHBEWEP: OH MPOXOJUT KIMEHTCKYIO
9acTh, MPOMEXKYTOUYHBIE CEpBEPHI, IOMAJaeT B MEMITyJl W JIMIIb 3aTeM BKIIOYAaeTcs B OJIOK
Banmaaropamu [3][4][7]. BosnblMHCTBO UCCIeI0BaHMIA OIICHUBAIOT OJIOKYEHH H30IMPOBAHHO, OCTABIISS
3a CkOOKaMu TOT (DakT, YTO KPHUTHYECKHE «y3KHE MecTay (OPMHUPYIOTCS HMEHHO Ha CTBIKE
TPaIUIIMOHHON MHTEPHET-UH(PACTPYKTYPHI U ICLIEHTPATN30BAHHBIX CETEH.

HaunyummM MareMaTHYeCKUM annapaToM JUIsl BEISIBICHUS 3TUX Y3KHX MECT U IPOTHO3UPOBAHUS
3aJIepKEK CIYy)KUT Teopust MaccoBoro obOcmyxkuBanus (TMO) [1][2]. TlpencraBnenne DApp kak
MHOro(a3Hoil cucTeMbl ouepeneil Mo3BOJsET cTporo (opmMaln3oBaTh KOHBEWEpHYI 00paboTKy
TaHHBIX.

ens nmanHOM paboTBl — pa3paboTka aHATUTHYECKONM MOAENIU MHOTrOoypoBHeBoW Web3-
apxuTeKTyphl. [lpemnaraercs MOAXOHM, B KOTOPOM CJIOXHAs BHYTPEHHSS JIWHAMHKa OJIOKYeHHa
abcTparupyercst 10 SMIUPUIECKUX KOHCTAHT (Hampumep, AeTEPMUHUPOBAHHOTO BpeMEHHU Oyioka B 12
cekyun g cereit Proof-of-Stake) [1][5]. Dto mo3Boasier cMecTHTh (GOKYC HCCIETOBAHHS Ha
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0aJaHCUPOBKY Harpy3Kd U ONTHMU3ALUIO CKBO3HOH 3aJI€pKKU MEXAY KIMEHTOM, O3KEHJIOM M caMOi
pacIpeesIeHHON CEThIO.

®OPMAJIN3ALMA WEB3-IIPUJIOKEHUS KAK MHOT'O®A3ZHOM CETA

B takoii Mosienu cucteMa mpeacTaBiseTcs Kak MocieI0BaTeIbHOCTh 00CTYKUBAIOIINX Y3JI0B, TE
pe3yabTar paboThl MPEOBIAYHIET0 JTama SBISCTCS BXOJHBIM CHTHAJIIOM JIJISL  CJIEIYIOIIETO.
PaccmarpuBaeM pa3oMKHYTYHO SKCHOHEHIMAJIbHYIO ceTh (ceTh J[PKEKCOHA), COCTOSIIYI0 M3 Tpex
nocienoBarenbHbIX (a3 S1, Sz, Sz (cMm. Pucynok 1). Kaxkaast ¢aza xapakTepu3yercsi CBOUM BXOISAIIAM
IIOTOKOM A, HHTEHCHBHOCTBIO 00paboTku p u oyepensio L [1][3].

BxonAuwmi oy BxogAuwmi Ty BrogAumia oy
MOTOK A4 S, (Frontend) NOTOK A, S, (Backend) MOTOK Ay S3 (Bleckchain)
——» |HTEHCHBHOCTE WMHTEHCWEHOCTH »  HTEHCHBHOCTE
o0paboTku Py obpadoTm 1, odpadoTku Py

R — R —— R —

h 4

{ Mt 6j HiflsOo dzj dzgd j Istej AW OL dgts2  fyd fls

[lepBas ¢a3za npencrasisier co00il KIMEHTCKU nHTepdeiic, i GPOHTEH ], KOTOPBIM BHICTYIAET
TreHepaTOpOM TMEPBUYHOIO IMOTOKa 3asBOK. llomp3oBaTenu, B3aMMOJCHCTBYS € TIpadUuecKUMU
3JIEMEHTaMHU  JICLIEHTPAJIM30BAHHOTO TPHJIOKEHUS, CO3Jal0T BXOAALIMA TOTOK 3alpocoB C
uHTeHCHBHOCTHIO A1 [3]. TIporiecc 00CTyKMBaHUS Ha TAHHOM 3Talle, XapaKTePU3yeMbIii TapaMeTpoM L,
Kap/JMHAJIBHO OTIMYAETCs OT KJIacCH4ecKux BeO-cucteM. OH BKIIIOYAET B ce0sl HE TOJIBKO PEHACPUHT
KOMIIOHEHTOB HHTepdeiica u (HOpMUpPOBaHHE TIOJE3HON HArpy3KHM TpaH3aKIUH, HO M KPUTHUYECKH
BaXHOE aCMHXpOHHOE okujanue. Cricrema BBIHYKJIEHA MTPOCTANBATh, MTOKA MOJB30BATEIh MPOBEPSET
JAHHBIE ¥ TTOJIMUCHIBACT TPAH3AKINIO KPUNTOTPahUIECKUM KIFOUOM B CBOEM Kollenbke. M3-3a aToro
HETPEICKa3yeMOro «4eJI0OBEYeCKOro (pakTopa» BpeMsl HaXOKJICHHS 3asBKH Ha NepBOil (haze oOiamaeT
BBICOKOM TUCIepcHel, 4To JieslaeT MO/IEIb OJJHOKAHAIBHOM CHUCTEMBI C SKCIIOHEHIIMAIbHBIM BPEMEHEM
obcnyxuBanust (M/M/1) nanboJiee afjeKBaTHONW MaTeMaTHUYECKO# abCcTpakitiei Ayt qanHoro Jtamna [1].

Kak Tonbko TpaH3akuus MoiydaeT LU(POBYIO MOANUCH, OHA MEPEXOAUT Ha BTOPYIO (dazy —
MIPOMEXXYTOUHBINA CepBEpHBIN citoi, win 09keHa [7]. B coorBeTcTBUU ¢ Teopemoit bepka mms cereit
MaccOBOTO OOCITY>KUBAHWUsI, BBIXOSIINN MOTOK YCIIENIHO TMOJIMCAHHBIX TpaH3aKIui ¢ (poHTeHIa
craHoBHUTCS [1yacCOHOBCKMM BXOJISIIINM ITOTOKOM JUTSI CEpBEpa C MHTEHCUBHOCTHIO A2. Ha aTOM ypoBHE
MPOUCXOTUT CUMYJISIMSI TPAaH3aKIHMKA, BalWAanus OW3HEC-JIOTUKA W (OPMHUPOBAHUE 3alpOCOB K
ynaleHHbIM y3nmam Onokueitna (RPC-mpoBaiinepam) [2][4]. MHTeHCHBHOCTH OOCITY)KHBaHUS Ha
OokeHzme, oOo3Hauaemash Kak [l2, OOBIYHO SIBIISIETCS CaMOMl BBICOKOM B CHCTEME, MOCKOIBKY
BBIUUCIIUTENIbHBIE MOIIHOCTH OOJIaYHBIX CEPBEPOB MO3BOJSAIOT 00pabaThIBaTh THICSYM 3aIPOCOB B
ceKyHy. [ TaBHast apXUTEKTypHas pOJib 3TOH (a3bl B TEPMUHAX MATEMATHUYECKOTO MOJICTHPOBAHUSI —
CIIy)XHTh BBICOKO eMKuM OydepoM. [lpy THKOBBIX Harpy3kax OJKeHJ CHOCOOCH HaKaIliuBaTh
M30BITOYHBIC 3a5BKM BO BHYTPEHHEH OYepenu, 3alluias CIEeAyIoNIyo, Hanboee ysa3BUMyr (asy ot
JIAaBUHOOOPA3HOI0 NEPETIOIHEHUS.
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Tperbst u 3akmounTenbHas ¢aza — 3TO caMa JICHCHTPAIM30BaHHAS CETb, SBISIOIIASCS
aOCONMIOTHBIM y3KUM MECTOM BCEW apXUTEKTyphl. BXomsmmii mOoTOK A3, coCTOSIIUN U3
OT(UIBTPOBAHHBIX O3KEHJOM TpaH3aKIHH, IMONaJaeT B TJI00aNbHBIH HAKONHUTEIb, Ha3bIBAEMBII
MeMITyJIoM. B oTnuume OT mnpeaplAylidXx YpOBHEH, mporecc OOCTyKHBAaHUS 3/1eCh IKECTKO
periIaMeHTHPOBAaH AJITOPUTMOM KOHCEHcyca W (U3MYECKMMH JIMMUTaMU HpoTokosa. B cersix ¢
(GUKCUPOBAaHHBIM BpPEMEHEM TIeHepaluu OJ0Ka HMHTEHCUBHOCTh (UHAIM3alMM TpaH3aKLUHi, s,
IIPEJCTaBISET COOO0H CTPOryr0 CTATUCTHUUYECKYIO KOHCTAHTY. DTO MO3BOJISET ONMUCHIBATH JaHHYIO (aszy
KaK CHUCTEMY C JETCPMUHUPOBaHHBIM BpeMEHEM O0cCiIykuBaHMs. Eciau ImpoMexyTOYHBIM Cl0il He
crpaBisgeTcss ¢ OaJlaHCUPOBKOW W TPOIyCKaeT B OJIOKYEHH MOTOK 3asBOK, IMPEBBIMAIONIMNA ATy
KOHCTaHTy, O4Yepelb B MEMITyJie HAayMHAeT CTPeMUTbcs K OeckoHeuHoctu [6]. IlpakTuueckum
CIICZICTBUEM TaKOTO MaTeMaTHYECKOro aucOanaHca CTAHOBUTCA SKCIIOHEHLMAIBHBIAH POCT CETEBBIX
KOMHUCCHIA ¥ MACCOBBIC OTKa3bl B IPOBEICHUN TPAH3AKILUI 1JIsi KOHSUHBIX TOJIb30BaTenei [5].

MATEMATHUYECKASI MOJEJIb TAHJIEMHOKW CUCTEMBI

MareMaTHuecKkoe ONHMCaHWE TAaHAEMHOH (IOCNe0BaTeIbHON) cHCTEMBI B KOHTeKcTe Web3-
MPUIIOKECHAN OMUPAETCS Ha TEOPUIO0 OTKPBHITBIX CETe MAcCOBOTO OOCIY>KMBAHHs, B YAaCTHOCTU Ha
teopemy Jxekcona u reopemy bepka [1][3].

B Takoit Mojenu BBIXOJHOWM MOTOK 3asBOK OJHOM (ha3bl CTAHOBUTCS BXOISAILIUM IOTOKOM JJIst
cleyomed. JTo MO3BONSIET aHAIM3UPOBATh CUCTEMY HE Kak HaOOp M30JUMPOBAHHBIX Y3JIOB, a Kak
€JIMHBIN KOHBEMED.

s OB dEYY §dmMOdzgdj Sdzt yio'n OO Istctso

O06o3HaueHne CMbBICT B Cwmbica B TMO ExuHuns n3dMepenus
apxurekrype DApp

Ai HNHTEeHCHBHOCTH HNHTEeHCHBHOCTH 3anpocoB/cek (req/s)
MOJTb30BATEIIBCKUX BXOJISIIETO MMOTOKA
3aIpocoB

Wi [Mpomyckuas WHTEeHCHBHOCTH TPS / req/s
CIOCOOHOCTh 00CITy)KNBaHUS
y3na/cetu

pi YpoBeHb 3arpy3ku | Koadduuuent Oe3pa3zmepHas
cepBepa/biiokueiina 3arpy3Ku CUCTEMBbI BEJIMYMHA

W3 Bpemst oxunanus B | Bpems npeObiBaHus B | CEKYH[bI
MEMITyJIe ouepenn

dyHaaMeHTaIbHBbIE JonylieHus M Teopema bepka. [ MareMaTnyeckod KOPPEKTHOCTH
MO/JIEJIA MBI IPUHUMAEM, UYTO:

1. Bxonsaumwmii notok Ha @ponTeHa (A1) sBiusiercs npocreitmmm (I[lyaccoHoBckum).

2. Bpemst oOciry>)kxnBaHUSI Ha KaXII0H (haze pactpeneseHo SKCIIOHEHIIHATBHO (32 UCKITIOUEHHEM
0JIOKYCIHA).

Cormacio Tteopeme bepka, ecnmu Ha Bxox cuctemsl M/M/1  (IlyaccoHoBckuii  BXOg,
HKCIOHEHIMAJIbHOE 00CIYKUBAHKE) MOCTYNAET MOTOK C MHTEHCHUBHOCTBIO A M CHCTEMa HAaXOAMUTCS B
YCTOMYUBOM COCTOSIHUH (p < 1), TO BBIXOJHOW MOTOK 3TOM cucTeMbl Takxke Oyner IlyaccoHoBckum ¢
TOW ’kK€ MHTEHCUBHOCTHIO A [2].

CrnenoBarenbHO, Ul TaHAEMHOHN CETH:

- - - = 1)
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®a3za 1 u 2 (Frontend u Backend): Moaear M/M/1. Otu y37bl ONUCBIBAIOTCS KIACCUYECKUMU
dbopMyIaMu HKCIIOHEHIIMATBHOTO 00CTYKUBAHHS.

Koadduuuent 3arpysku:

‘ )
CpenHee YuCIIO 3asBOK B y3J1€ (B OUYEPE/IU U Ha 00CITY)KHBAHHN ):
. ©
Cpennee Bpems nipeObiBanus B y3ie (Latency):
! 0
I @

®aza 3 (Blockchain): Mongeas M/D/1. IlockonbKy Bpemsi reHepanuu OJOKa B CETAX TUIA

Ethereum (PoS) nerepmunupoBano (12 cekynn) [4], ucroiap3oBaHne SKCIIOHSHIMATBHON MOJICITH 371eCh
Oyzet omOKoil. MBI UCII0JIb3yeM MOJIENb C IIOCTOSSHHBIM BpeMeHeM o0cayxkuBanus D.

Cornacao dopmysie [Tomnaueka — Xununna [1], cpeanee urcio 3assBOK B TAKOM CHCTEME:

o )

3aMeTbTe, YTO M3-3a OTCYTCTBHUS CIy4ailHOCTH B caMoM Ipolecce obcmyxuanus (D = const),
CpenHsisi ouepenb 37ech OyIEeT B ABa pa3a MeHbIIE, yeM B cucteme M/M/1 nipu Toit sxe 3arpy3ke.

CkBo3nble nokazareau cucrembl (End-to-End). CornacHo CBOMCTBY aJIUTHBHOCTH B CETSX
JI>kekcoHa, 001IMe MOKa3aTeNld CUCTEMbI BBIYUCISIIOTCS KaK cCyMMa IokaszaTeneit ¢as.
Oomas 3anepxka (E2E Latency):

"y AR 6)

VYcnoBue ycToM4MBOCTH BCEM apXUTEKTYPBI:

- (")

Ecnu xots ObI Ha OJJHOM 3TaIIc A> Wi, 0O4€pcb B 3TOH TOUKE HAUMHAET pacTt HECOTPAaHUYCHHO, YTO
IMPUBOJUT K OTKA3y CUCTCMbI WJIHW HCIIPUCMIICMbBIM 3aJICPIKKaAM [6]

IINTAHUPOBAHUE APXUTEKTYPbBI U BAJTAHCHUPOBKA HAI'PY3KH

B oTianune oT KiacCHYeCKHX CCPBCPOB, KOTOPBIC MOXKHO T'OpPHU30HTAJIILHO MaCI_HTa6I/IpOBaTB,
OJIOKYEIH OpeaACTaBIsICT coboit pacnpeaciiCHHYr0 CUCTEMY CO CTpPOro 3aJaHHBIMHU IIapaMCTpaMu.
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Hanpuwmep, smnupudeckoe Bpemst renepannu 61oka B cetu Ethereum (ETH 2.0) coctaBnsier nmpumepHo
12 cexyna. Oto mo3Bomsier onmcate Pazy 3 (Blockchain) kak cucremy ¢ neTepMUHHPOBAHHBIM
BpemeneM oociyxuBanus (M/D/1), rne us =~ 20 TPS (Tpan3akuuii B ceKyHIy).

BBuny xecTko pUKCHpOBaHHON MPOITYCKHOM CIIOCOOHOCTH OJI0KUEiiHA, TIPU MUKOBBIX BCILJIECKAaX
0JIb30BATEIbCKOM aKTUBHOCTH (A1 >> |13) BO3HUKAET PUCK MEPEHOTHEHHSI MEMITYJIAa U MHOTOKPATHOTO
pocta komuccuii. [ npenorBpamenus storo ®aza 2 (Backend) mommkHa BeicTynath B ponu Oydepa
60:b1110# eMkocTu. baken abcopOupyeT n30bITOUHBIHN TOTOK A2, BRICTPAUBAET 3aBKU BO BHYTPEHHIOIO
ouepenb (uepe3 Opokep COOOIICHUI) 1 TO3UPOBAHHO OTIPABIIAET MX B OJIOKUYCHH CO CKOPOCTHIO A3 < U3
(cMm. Pucynok 2).

@ &%
CpaBHeHH€ apXUTEKTypHBIX OAX00B 411 Web3-cuctem
& o

Awnrtunarreps: [IpsaMoe B3auMozercTBYE Pemenue: bydepusanus u Perymiposarue (Throttling)
CkBO3Has 3aJepIKKa Biokueiin Bokenn mormoraer Bakenn Brokueiin
— 00 (Cers) nHKOBYIO Harpy3Kky (Cepsep API) (Certs)
G 5 o)
Perynu-
PyeMBIi
IIOTOK
<> :‘,>
Perymipyem-
Ouepens H"(‘)f’g‘x e
COOOILIEHHI %
[Tone3oBatenu [Tonp30BaTenu M .
Bricokue Orka3 CrabunpHas
komuccud (Gas) TpaH3aKimi pabota
CkBo3Has Vrpapisiemas Haneanor
3aTepKIa —> 00 Otkassl ITeperpy3ska SATEpAKA aZIeKHOCTh
— AL > 3 SR A1 — 82 = 83 (A3 < p3)

t d i)k 2z S tc O oCoBjndddsij € Is Iz to

BBIYUCJUTEJbHBIA SKCIIEPUMEHT

PaccmoTpuM cuMyIisiiiuio CKBO3HON 00paOOTKY TpaH3aKIUK MPH 3aIlyCKe IEIEHTPATN30BAHHOTO
MIPUJIOKEHUSI B MOMEHTHI TIMKOBOW Harpy3KH (HalpuMep, IpH MacCOBOM BBIITYCKE TOKEHOB). BBoTHBIE
napaMeTphI:

9 UnrencuBnocTh kiukoB (Pa3za 1): A1 = 150 3anpocos/cexk.

9 Cxopocts 06pabotku API (daza 2): p2 = 500 3ampocos/cexk.

9 Craructuueckas npomyckHas crocoOHocTh OiokueitHa (Paza 3): uz = 20 TPS,
Bpems Osioka ~ 12 cek.

IIponyckHast ciocoOHOCTH O9KEH A MO3BOJIIET MTHOBEHHO NMPHHATH BECh OTOK IOJIb30BaTEINEH:
p2 = 150/500 = 0.3 < 1. Ogepenn Ha cepBepe HE 0Opa3yeTcs.

Onnako, eciau O3KEH]T TPaHCIHMPYET 3ampochkl B OJOKYEH HampsMmyto, A3 = 150, aro B 7.5 pa3
MPEBBIIIACT SMIUPHUESCKYIO IPOMYCKHYIO CITOCOOHOCTD JielieHTpai30BanHoi cetr (p3 = 150/20 = 7.5
> 1).

B atomM cocrosiuum ouepens L3 — oo. Maremarmueckuit anmmapar TMO B maHHOM ciydae
JOKa3bIBaCT HEOOXOAMMOCTh BHEIPEHUS aITOPUTMOB JIWHAMHYECKOTO PETYJIHUPOBAHHUS IOTOKA
(Throttling/Rate Limiting) Ha ®a3ze 2.
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3AKVIIOYEHUE

B mnacrosmieit pabore Obuta mpeuiokeHa M OOOCHOBaHA aHAJIWTUYECKass MOJETb OLEHKU
MIPOU3BOJIUTEIBHOCTH MHOTOYypOBHEBBIX Web3-npuinoxkeHuili ¢ HCIOJIb30BaHUEM MaTEeMaTHUYeCKOIo
anmapata Teopun MmaccoBoro oociuyxuBanus (TMO). IlpoBeneHHbI aHaNMM3 TMOKa3aid, dYTO
M30JIMPOBAaHHOE MCCIIEA0BAaHNE MPOIYCKHON CIIOCOOHOCTH AELIEHTPATN30BaHHBIX CETEH HE MMO3BOJISIET
O0OBEKTUBHO OLIEHUTH CKBO3HYIO 3a/1epkKy (End-to-End Latency), ¢ koTopoii crankuBaeTcss KOHSUHBIN
N0JIb30BaTeNb [2].

[IpencraBieHre apXUTEKTypbl JELEHTPAIM30BAHHOIO MPUIOKEHUS B BHUJE TaHIEMHOMN
(mocnenoBaTeNbHOI) OTKPBITOM CETH MAacCOBOTO OOCIY>KMBAaHMSI MO3BOJIUIIO CTPOTO (popmann3oBaTh
JIBUKEHHE TPaH3aKLIMU Ha BCEX JTamax e€ »XKU3HEHHOro nukia. KiroueBbIM Hay4dHBIM PE3yJIbTaTOM
SBJIAETCS MaTeMaTUYEeCKOe JO0Ka3aTeNbCTBO TOTO, YTO MpsiMas MaplIpyTHU3alMs MOJIb30BATEIbCKUX
3apocoB B OJIOKUEHH apXUTEKTYypHO Yys3BUMa. M3-3a KECTKO JETEPMUHUPOBAHHOTO BPEMEHU
resepanuu OJOKOB (omuchiBaeMoro mozensio M/D/1) m (Qu3nueckux OrpaHUYEHUIl airopuTMOB
KOHCEHCYca, JCIEHTPAIN30BaHHAas CETh HE CITIOCOOHA CAaMOCTOATEIBHO a0COPOMPOBATH CTOXACTUYECKHE
BCIUICCKH T10JIb30BaTeNIbCKON akTUBHOCTU [5]. Ilpu ycimoBum A1 > p3 ouepesb 3assBOK B MEMITyJIe
CTpPEMUTCSI K OECKOHEYHOCTH, YTO AKCIOHEHLMAJIbHO YBEIUYMBAET BPEMs OXHJIAHHUA U CTOUMOCTb
TpaH3aKIU.

[IpakTHueckasi 3HAYUMOCTH pabOTHI 3aKII0YAECTCSA B CO3JaHUHN aHATTUTHUECKOTO HHCTPYMEHTapHs
JUIS CHCTEMHBIX apXWUTeKTopoB. [lomydyeHHble pe3ynpTaThl JOKA3bIBAIOT, YTO JUIsI TOCTPOCHUS
oTKa30ycToiunBbIX Web3-npunoxenuii HeJOCTaATOYHO MPOCTO ONTUMU3UPOBATH CMAPT-KOHTPAKTHI HA
Solidity. TpeOyercsi KOMIUIEKCHBIM MOIXOA: OT A(PQPEKTUBHOTO YIPABICHUS ACHHXPOHHBIMU
COCTOSIHUSIMH Ha CTOPOHE KJIIMEHTCKUX MHTep(delicoB (Hampumep, B paMKax React-apXuTekTypsl) 10
BHEAPEHHsI HaJeKHBIX MexaHu3MoB OamancupoBku (Throttling) u ouepeneit cooOmenuii Ha
IIPOMEXYTOUHBIX cepBepax (Takux kak Nest]JS). IHTerpauus sMnupuueckux CTaTUCTUYECKUX JTaHHBIX
OJI0KYeiHa B MPEAJIOKEHHYI0 MOJIENb M03BOJISIET MH)KEHEpPaM C BBHICOKOW TOYHOCTBIO PacCUUTHIBATH
Heo0XouMBIH 00beM Oydepu3annu Ha ypoBHe 03keHa uid 3amThl RPC-y310B 0T neperpysok.

B kauectBe HampaBieHHH AN Ja’dbHEHIIMX MCCIEJOBAHUHM 11€1€CO00pPa3HO PACCMOTPETh
IpUMEHEHHE Pa3paboTaHHOTO MaTeMaTHYECKOro ammapaTta K OJIOKYEeHH-pelIeHUsM BTOPOTO YPOBHS
(Layer 2), rime MHTEHCHBHOCTb (pMHAJIM3allMM TPAH3aKIMH MMeeT MHYIo nucnepcuro. Kpome Toro,
MEPCTIEKTUBHBIM BUAUTCS aJanTalys MOJIEIH IS IeHEeHTPaIN30BaHHbIX IIaT()OPM C HECTaHIaPTHBIMU
HUCTOYHUKAMU TEHEpalMM 3asBOK — HalpuMep, JUIsl no-code cepBHCOB KOHCTPYMPOBAHHS CMapT-
KOHTPAKTOB MJIM UHTEP(PENCcOB, UCIOIb3YIOLINX TEXHOJIOIMH paclio3HaBaHus peud. B Takux cucremax
XapaKkTepUCTUKU BXoad1ero [lyaccoHoBCKOro notoka A1 Oy1yT UMETh YCI0KHEHHYIO CTOXaCTUYECKYIO
IPUPOJTY, UTO NOTPeOyeT BBEACHUS JIOMOIHUTENBHBIX (a3 00cayKUBaHUS B OOIYIO TaHAEMHYIO CETh.
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Abstract

As generative artificial intelligence and big data technologies become deeply embedded in higher
education systems, female educators face a significant "gender asymmetry" dilemma in the
transformation of teaching models, the iteration of research paradigms, and the reconstruction of
professional identities. Based on social adaptation theory and a gender-differentiated perspective, this
paper conducts an empirical comparative analysis of female faculty members in universities in China
and Kazakhstan. The findings reveal that despite differences in the institutional backgrounds of the two
countries, women remain in a relatively disadvantaged position in terms of Al skills acquisition,
algorithmic bias mitigation, and psychological resilience building. The two countries have formed
differentiated response strategies through the "She Power" digital empowerment initiative and the "IT-
Aiel" regional women's training program, respectively. Based on these findings, this paper proposes a
three-dimensional collaborative adaptation model encompassing national institutional supply, university
organizational support, and female subjective agency, aiming to provide a theoretical basis and practical
reference for building an inclusive artificial intelligence education ecosystem in countries along the Belt
and Road.

Keywords: Artificial Intelligence; Higher Education; Female Educators; Gender Asymmetry;
Social Adaptation; China-Kazakhstan Comparison

Introduction

In recent years, disruptive technologies represented by generative artificial intelligence (AIGC)
have been reshaping the modes of knowledge production and dissemination in higher education.
However, while the technological dividends are being unleashed, the structural gender inequality in the
field of education has not naturally dissolved; rather, it has shown a tendency to shift to the level of
algorithmic power. For female educators who undertake multiple tasks including teaching, research, and
social services, artificial intelligence may serve either as a "tool" to liberate them from repetitive labor
or as a "shackle" that reinforces traditional gender divisions of labor.

Existing literature has explored this issue from multiple dimensions. According to the 2025 Human
Development Report, Al technologies must be leveraged to augment human capabilities and foster
inclusive progress, particularly in addressing gender divides. UNDP (2025) points out that in the Al era,
women are among the most vulnerable groups [1]. According to Guan and Jamil (2025), female teachers
with stronger adaptability to Al may experience higher levels of job burnout [2]. Furthermore, research
on social adaptation strategies has mostly been conducted within single-country contexts, lacking cross-
institutional horizontal comparisons. Particularly within the framework of the Belt and Road Initiative,
where China and Kazakhstan serve as important nodes of regional cooperation, the living conditions and
coping mechanisms of female educators in these two countries urgently require attention [3].

This paper aims to answer the following core questions: What common dilemmas and differences
exist in the professional adaptation of female university educators in China and Kazakhstan in the age
of artificial intelligence? How do the current intervention strategies in the two countries affect the
mitigation of gender asymmetry? Through comparative analysis, this paper seeks to construct a more
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inclusive social adaptation model to provide a reference for gender equality policies in the digital age.

Adaptation Dilemmas and Mechanism Analysis of Female Educators in the Age of Al

The Gender Gap in Technology Access and Training Opportunities. Against the backdrop of rapid
Al technological iteration, the ability to apply cutting-edge technologies has become a key variable
affecting educators' adaptability. However, constrained by family caregiving responsibilities and
traditional social norms, female teachers in both China and Kazakhstan generally face "technology
contact delay." In China, although the penetration rate of hardware facilities in universities is high, the
proportion of female teachers participating in advanced Al programming and algorithm optimization
training is much lower than that of their male counterparts. In Kazakhstan, the urban-rural digital
infrastructure gap further exacerbates the phenomenon of "technology isolation" among female
educators. This lack of targeted, generalized training models places women at a distinct instrumental
disadvantage when utilizing Al for personalized teaching and research innovation.

Implicit Pressure from Algorithmic Bias and Professional Evaluation. With the application of Al-
assisted evaluation systems in title promotion, research project selection, and teaching quality
assessment, the social biases embedded in algorithms may impose systemic suppression on female
educators. For example, natural language processing models trained on historical data tend to associate
words such as "decisiveness" and "leadership" with male characteristics, thereby underestimating the
leadership potential of female teachers [4]. This form of algorithmic discrimination under the guise of
"objectivity" is highly covert, not only affecting the fairness of evaluation outcomes but also causing
psychological impact on female teachers' professional identity. Data indicates that in environments
characterized by high uncertainty regarding Al evaluation results, female teachers exhibit a significantly
higher intention to leave their positions than their male counterparts [5].

Differentiated Response Strategies in China and Kazakhstan. Faced with the above challenges,
China and Kazakhstan have adopted intervention pathways based on their respective national conditions
and cultural traditions.

- China's "She Power" Digital Empowerment Initiative: Relying on the "Digital China" strategy,
multiple Double First-Class universities have established female Al scholar funds and introduced a
model combining "flexible work arrangements" with "online micro-programs," allowing female teachers
to complete skills upgrading through asynchronous learning, thereby lowering the participation
threshold caused by time conflicts.

- Kazakhstan's "IT-Aiel" Regional Women's Program: Targeting female teachers in rural and
remote areas, Kazakhstan has adopted a combination of mobile Al laboratories and mentorship, with top
institutions such as Nazarbayev University providing targeted assistance, focusing on addressing
language barriers and the localization of algorithmic ethics.

Although the pathways differ, both countries have demonstrated a shift from "universal support"
to "targeted intervention" in their institutional design. However, at the implementation level, breaking
through the constraints of traditional family roles remains a common pain point.

Construction and Implementation Pathways of Social Adaptation Strategies

Based on the above analysis, this paper proposes a collaborative adaptation model encompassing
three dimensions: macro, meso, and micro.

(1) Macro Level (National Institutions): Establish an Al impact assessment mechanism based on
gender-disaggregated statistics, and integrate gender equality indicators into the evaluation system for
educational digitalization construction.

(2) Meso Level (University Organizations): Reconstruct the functions of faculty development
centers, add training courses on Al ethics and unconscious bias, and establish psychological resilience
coaching groups specifically for female teachers.

(3) Micro Level (Individual Agency): Encourage female educators to form "digital sisterhood" by
establishing online academic communities, share experiences in using Al tools, and enhance algorithmic
literacy and risk mitigation capabilities.

To bridge the gender asymmetry, universities in China and Kazakhstan could attempt to establish
joint virtual teaching and research centers, share successful cases in Al-integrated teaching through
cross-regional collaborative lesson preparation. Additionally, it is recommended to introduce a human-
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Al collaborative mechanism in the academic evaluation system, retaining necessary expert manual
review procedures to offset potential algorithmic biases.

Conclusion

Artificial intelligence is profoundly transforming the ecology of higher education, yet behind its
technological neutrality lie complex social power relations. Through a comparative analysis of China
and Kazakhstan, this paper finds that female educators in the Al era face multiple adaptation dilemmas
ranging from "digital access" to "algorithmic cognition." However, through proactive state policy
intervention and flexible support from university organizations, this asymmetry can be effectively
bridged. In the future, as educational cooperation between China and Kazakhstan deepens, the
construction of a regional women's digital empowerment network will contribute important Asian
experience to advancing global educational equity.
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BAPBEPBI U IPAVBEPbI BHEJPEHUS [IU®POBLIX JBOWHUKOB B BOXHOM
OTPACJIU KA3AXCTAHA: MHCTUTYLIMOHAJIbHBII 1 OPTAHU3ALIMOHHO-
KOHOMMWYECKHWI ACHEKTEHI

1 2tcdzOc OB jIstso [ jHJIs ¢

Jok Top@RBIKBTU
KasaxcTaH, ropo
HaydyHble KOHSOmBb Odzisd @: ¢ dzd&Z® h DO d3J
accouMuMpoOBAaAHHDBRN -MKWOTGEE CKBTP
vkmizy B jicidd®alz J O~ OB Ols
Beny wni cneyumannmct AO «WNWHcTHNT

AHHoTanusi. B cratebe paccmarpuBaroTcsi Oapbepbl U JpaiiBepbl BHEAPEHUS LHUQPPOBBIX
JIBOMHUKOB B BOJIHOM oTpaciu Ka3zaxcrana. AHAIM3UPYIOTCS HHCTUTYLIMOHAJIBHBIE U OPTaHU3aMOHHO-
HSKOHOMHYECKHE aCIMeKThl, MpensTcTBymue udpoBoi TpaHnchopmanuu. BbIsSBICHBI 4YeTbIpe
OCHOBHBIX Oapbepa: HU3KUI ypOBEHb aBTOMATU3ALUU TUIPOTEXHUYECKUX COOPYKEHUH, BBICOKHE
MOTEPU BOABI MPU TPAHCIOPTUPOBKE, NePUIMUT KBaTU(UIMPOBAHHBIX KAJAPOB M HHU3Kas 3apaboTHAs
rutata B orpaciu. [loka3ano, 4To mpu HATMYUK CEPHE3HBIX JIpaliBepoB (OI0mKeTHOEe (PMHAHCHPOBAHKE B
pasmepe 431 mupa Tenre, nporpamma DeepBas, miargopma NeoPro, rpant EABP u moaroroska kaapos)
KJIOYEBbIE IIPOOJIEMBbl HOCAT HE TEXHUYECKUH, a MHCTUTYIIMOHAJbHBIA Xxapakrep. CrenaH BbIBOJ O
HEO0OXOMMOCTH TepecMOTpa Tapu(HOW MOIMTHUKH, 3aBEpIICHHS YCTAaHOBKH MPHOOPOB yuera Ha
KaHaJIaX ¥ KOPPEKTHPOBKU 00pa30BaTEIbHBIX MPOrPaMM ISl YCTOHUMBOM nu(poBoil TpaHchopManuu
BOAHOTO x03siicTBa KazaxcraHa.

KuroueBble cioBa: 1udpoBble I1BOMHUKM, BOAHAs oTpacib KazaxcraHa, Oapbepbl BHEIPEHUS,
npaiiBepsl UGPOBHU3AINH, HHCTUTYIUOHATBLHBIE ACTIEKThI, OPraHU3aIIMOHHO-9KOHOMUYECKUE ACTIEKTHI,
tapudHas nonutuka, neunT Kaapos, asromaruzanus [ 'TC, mporpamma DeepBas.

BonoxossiictBeHHas orpacib KazaxcraHa ceronHs okasanach B NapajokcainbHOW cutyanuu. C
OJTHOW CTOPOHBI, Ha TOCYJapCTBEHHOM YPOBHE aKTHUBHO JEKJIapUpyeTcs Kypc Ha LU(pOBU3ALUIO U
BHEJJPEHNE TEXHOJIOTUI UCKYCCTBEHHOTO MHTeUIeKTa. C pyroil CTOpOHBI, PEaIbHOE MOJI0KEHUE AET B
YOpaBIE€HUU  BOAHBIMM  pEeCypcaMH  XapakTepu3yercs NIyOOKMM  HHCTUTYLHOHAJIbHBIM U
TEXHOJIOTMYECKUM OTCTaBaHUEM.

Kak mokasbIBaloT McciaenoBaHUsl Ka3aXCTAaHCKUX YUEHBIX, KIIOUEBBIMU MpoOIeMaMM SBISIOTCS
HEJOCTAaTO4YHasl  TEXHOJIOTMYECKas  OCHAIlEHHOCTb,  YCTapeBIIME  METOAbI  JKCILIyaTaluH,
(dbparMeHTapHOCTh HOPMATUBHO-TIPABOBOM 0a3bl M OCTPHINA NePUIUT KBATUPUITUPOBAHHBIX Kaapos [1].
Ot Gapbepbl HOCAT HE CTOJNBKO TEXHMYECKUH, CKOJBKO WHCTUTYLMOHAJBHBI M OpraHU3allMOHHO-
SKOHOMHUECKHI xapakrep. [loaToMy oHM TpeOyIOT OT/IEILHOTO HAyYHOT'O aHAIN3a.

Macmtab npobneMsl ycyryomsiercs OObeKTHBHBIMM BbI30BaMHU. J[0 KOHEYHOro MOTpeOUTeNs
JOXOUT UIIb 42 miporieHTa 3a0paHHOM Boabl. bosnee 13 ThicsS4 KMIOMETPOB UPPUTALIMOHHBIX KaHAJIOB
710 CHX TIOp HE OXBAa4Y€HBI MOJHOLIEHHBIM YUETOM U IU(PPOBBIM KoHTposieM. [Ipe3unent HannonanbHoM
akagemuu Hayk A. Kypumibaes cripaBesIiBo OTMETHII: ITpo0JieMa 3aKIIoyaeTcs He TOJBKO B Aeduuure
BO/bl. [71aBHOE - OTCYTCTBME TOYHBIX JaHHBIX O €€ JBMKEHHH, IOTEPSAX, PUCKAX U BO3MOXKHOCTSIX
ynpasneHus. CTpaHe Hy)KHa He YaCTHYHas IU(PpOBU3aLIKA, a HAy4HO 000CHOBAHHAS MHTEJUIEKTyallbHas
CHCTEMA, aJIalITUPOBAaHHAs K MECTHBIM TMAPOJIOTHYECKUM U TPAHCTPAHUYHBIM YCIOBUAM [2].

VIMeHHO MHCTUTYLIMOHAJIBbHBIE M OPraHU3allMOHHO-3KOHOMUYECKHE AacCleKThl BHEAPEHUs
U POBBIX JIBOMHUKOB B BOIHOW oTpacinu Kazaxcrana ocraioTcsi HaMMeHee W3ydyeHHbIMU. I uMEeHHO
OHM HambOoJee KPUTUYHBI 7S YCIIENTHON TpaHCPOpPMAaIIUH.

AHan3 OTKPBITHIX JAHHBIX MO3BOJMJ BBIJCTUTH YETHIPE OCHOBHBIX Oapbepa Jjsi BHEIPEHUs
1M(POBBIX TBOIMHUKOB B BOIHOM oTpaciu Kazaxcrana (tabnuma 1).
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Tabnuua 1 — bapeepbl BHeapeHHs LU(POBBIX IBOMHUKOB B BOAHON oTpaciu Kazaxcrana

Ne Bbapwep ITokazarenp [Tocnencreue

1 2 3 4

1 | Huskuii  yposens | 5 932 I'TC, aBromarusupoBano 118 (2%), | HeT ncxonHsix JaHHBIX

aBTOMATHU3ALUU pabotaet 47 06bekToB (<1%). bromxer 422 mnH | s 1 poBoro

teHre ¢ 2009 . JIBOMHMKA

2 | Ilorepu BobI Jlo motpebutens moxoaut 42% Bompl. Yder | Monmens paboraer ¢
OTCYTCTBYET Ha TMOJIOBUHE M3 13 TBIC. KM | HCKaKEHHBIMU
KaHaJoB napaMeTpamMu

3 | Aeduuur xaapos B 2026 r. octpeiii HEnOOOp abutypueHTOB Ha | CucTeMy HEKOMY
BozHbIe crienuanbHOCcTU. Co3nan npoduiIbHBINA | BHEAPSTD u
yHuBepcuteT (1roab 2024 r., 500 mect) 00CITy’)KUBaTh

4 | Huzkas 3aprata Cpennsis 3apruiara B otpaciu — 150 Teic. Tenre | CenuaaucTbl  yXOIsT
(B 2-3 paza HIXKE) 13 OTpaciia

[IpumeyaHue — cOCTaBIE€HO aBTOPOM HA OCHOBAaHUU MCTOUHUKOB [2-3]

Bce uetnipe 6apnepa B3anmocBsizanbl. bes aBTomaTu3anuu HeT JaHHBIX JUTsl [BOMHUKA. bes yuera
Ha KaHallaX MOJeINb IMOIy4yaeT HCKaKEeHHYI HHpopMaiuio. be3 moarotoBku KaapoB M JOCTOMHOU
3apIuTaThl HEKOMY TIOJICPKUBATh ITU(POBYIO cUcTeMy. MeToo0rus TpaHchopManuy OU3HEC-MOIEITH
JOJDKHA BKJIIOYaTh HE TOJIBKO TEXHOJIOIMYECKHE MEphbl, HO M KaJpPOBYIO MOJUTUKY U TOBBILICHUE
IIPUBJIEKATEIBHOCTH TPyAa B OTPACIIH.
B Bognoii otpaciu Kazaxcrana chopMupoBamoch HECKOIBKO KIIOUEBBIX IpaiiBepOB s
BHEJpEHUs HU(POBBIX TBOMHUKOB. B Tabmuiie 2 TpeACTaBJICHBI ISTh OCHOBHBIX (DAKTOPOB C HX
KOJINYECTBEHHBIMHU I1OKA3aTEJIIMU U 0KMIAEMbIMU PE3YJIbTaTaMHU.

Tabnuua 2 — J{paiiBepbl BHeIpeHHs IU(PPOBBIX IBOWHUKOB B BOAHOM oTpacnu Ka3zaxcrana

Ne Hpaiisep ITokasareinb OsxuaaeMplii 23 dext

1 2 3 4

1 | bromxkeTtHoe 431 mupn Tenre Ha 2025-2028 . | CHmkeHue noreps BoAsl ¢ 47% 1o

(¢buHaHCUpOBaHUE [4] 39%, poct mudpoBoro oxsara ¢ 5%
10 16% x 2027 r.
2 | Ilporpamma [MunoTel B 3 TpaHCTpaHUYHBIX HHTennexTyanbHOE yIpaBICHHUE
DeepBas 6acceitnax (Upteiuckuii, Mnu- BOJIOM, IIPOTHO3 MIaBOJKOB U 3aCyX

banxamckuii, [lly-Tanacckuit).
Crapr - 2027 .

3 | [Inarpopma NeoPro | Buenpena B Y36ekucrane u 2 Enunoe ynpasineHue BoIOKaHalIaMU
obmactsax PK. B 2026 r. - 3anyck B | B 4 cTpanax LlenTpanbHoit A3un
Ksipreiscrane u Tajpkukucrane

4 | I'paut EABP 311 muH Tenre Ha cuctemy QazSu | Co3nanue HanmonanbHOU
(10 momyneit, cpok - 31.07.2026 1.) | HHPOPMAIIMOHHOM CUCTEMBI

BOJIHBIX PECYPCOB

5 | IloaroroBka kaznpos | 200 ciennagucToB NpORAYT Obecnieuenue oTpaciu
oOyuenue B KHP B 2026 . KBJIU(DUIIMPOBAHHBIMU KaJipaMH
Mewmopanaym ¢ K-Water (FOxnas | ns undpoBoit Tpanchopmanuu
Kopes)

IIpumeuaHue — COCTAaBIEHO aBTOPOM HA OCHOBAaHUU MCTOUHUKOB [4-0]

VYKa3aHHBIE JpalBepbl

OXBAThIBAIOT BCE HEOOXOMUMBbIE KOMIIOHEHTHI s LU(POBOM
TpaHcopmarun: puHancuposanue (431 mupa Tenre ¥ rpast 311 MITH TeHre), CTpaTeruio, MPUKIaTHOE
pemenue (NeoPro) u kagpoBoe obecnedenne (200 cnenmanuctoB). OTAENBHO Ba)KHO, YTO IIEJICBBIC
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MOKa3aTelld CHIDKEHUsT moTepb Bonbl (¢ 47% mo 39%) u pocta nudposoro oxsara (¢ 5% mo 16%)
3aKpeIuIeHb! B OIOKETE, UTO AeIaeT IPOrpaMMy U3MEPUMOM U KOHTPOJIUPYEMOH.

WMHCTUTYUMOHANbHBIE ~ aCHeKThl ~ BHEAPEHHUS ~ OXBaTHIBAIOT  (OpMaibHbIE  IpaBHIIA,
roCy/1apCTBEHHbIE IPOTrPAMMBbI X MEXKIyHAPOAHbIE COINIALIEHNUS, KOTOPbIE CO3at0T «IIPAaBUiIa UTPhD) IS
BHeIpeHus nu(poBbIX JBOWHUKOB. Ha prucynke 1 mokazana uepapxust ot o0mux HopM (BonHslii kogexc)
70 KOHKPETHBIX MEXIyHApOAHBIX IOTOBOpEHHOCTEeH. Bce Tpu ypoBHsI NEHCTBYIOT MO HPUHLUILY
«cBepxy BHM3». locynapcTBo 3ahaeT HampaBieHHE, IPOIPaMMBbl €0 PEANIM3YIOT, a MEXAYHapOAHOE
COTPYAHUYECTBO OOeCIeunBaeT TpaHchep TEXHOIOTHI U OATOTOBKY KaJIpOB.

1. Hopmsr 1 ipaBmia 2. 'ocymapctBeHHBIE 3. MexmyHapoiHbIE

Bonnblii koxekce » [IPOTPAMMBI |y COTJIAIIEHHS

(obHOBIIEHHE) DeepBas (MU-nnatpopma) K-Water (FOsxnas Kopest)
O0Oyuenue 200 xaxpoB

IMpunumn geiicTBus:
cBepxy BHU3 (top-down)

Pucynok 1 - UHcTUTYIMOHANIBHBIE aclIEKThl BHEAPEHUS LU(POBBIX IBONHUKOB B Kazaxcrane
[Ipumeuanue — COCTaBIEHO aBTOPOM HAa OCHOBAaHUU IIPOBEACHHOIO UCCIIEI0BaHU

I'maBHast 0cOOEHHOCTh MHCTUTYLMOHAIBbHOM cpenbl B Ka3axcrane — ee SpKO BbIpa)K€HHBIN
IMPEKTUBHBIN XapakTep. Pemenune o mudpoBH3ammy BOAHON OTpacivu NPUHUMAETCS Ha YPOBHE
IIpe3unenTa u 3areM BOIUIOIIAETCA 4epe3 rocyaapcrBeHHble nporpammsel (DeepBas, HanumonanbHas
MH(OPMALIMOHHAs cUCTeMa) U MexxayHapoaHble coramenus (K-Water, o0yuenue B KHP). Oto coznaer
SICHYIO BEpTUKaJb BJIACTH, HO OJHOBPEMEHHO HECET PUCK HETMOKOCTHU: €CIIM UHCTUTYThI HE YCIEBAOT
32 TEXHOJIOTUSIMH, BHEJIPEHUE TOPMO3UTCS. MIMEHHO Mo3TOMY TpeOyeTcs NOCTOSHHOE OOHOBJIEHHE
BoaHoro kozekca u oJ3aKOHHbBIX aKTOB.

OpraHu3alOHHO-9KOHOMUYECKHE AaCHEeKThl OTBEYAIOT Ha BONPOC «KAaK HMEHHO OyayT
BHEAPATHCSA HUPPOBHIE TBOMHUKN Ha KOHKPETHOM NPEANpUATUU?». B oTin4Ke 0T MHCTUTYIIMOHATBHON
BEPTUKAJIHN, 37€Ch JBIKEHHE UAET CHU3Y BBEPX: OT pecypcoB (OIOMKET M IPaHThl) Yyepe3 MeXaHU3Mbl
(TapuHas MoIUTUKA U KaJpbl) K pe3yapraraM (CHUKEHHE MOTeph, pOoCT aBToMaTu3anum). Ha pucynke
2 HaMIAHO TOKa3aHo, YTo 0e3 J0CTaToyHOro (MHAHCHPOBAHMS M KBATU(UIIMPOBAHHBIX KaJpOB
HUKAaKWEe WHCTUTYIIMOHAJIbHBIE PEIIeHUs He TanyT dddexra.

Pecypcenl
431 mupn Tenre (OI0KET)
311 muH Tenre (TpaHT)

" :

MexaHu3Mbl Pe3yabTathl
Tapudnas nonutrka (cpemHss 3apriara CHmxenne noreps Bozsl ¢ 47% mo 39%
150 TEIC. TeHTe) (x 2027 romy)
Kanpooe obecnieuenne (mpodrtbHbINH Poct mudpoBoro oxsara ¢ 5% 1o 16% (k
VHUBEDCHTET) | 2027 ronv) |

NMpuMHUUN AeNncTBUA:-UY HY

Pucynok 2 - Oprann3annoHHO-9KOHOMHYECKHE aCIIEKThl BHEAPEHUS HU(POBBIX TBOIHUKOB
IIpuMedanue — cOCTaBIEHO aBTOPOM Ha OCHOBAaHUU IIPOBEACHHOIO UCCIIEI0BAHUS
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KiroueBoe mpoTuBOpeUre OpraHM3alOHHO-?)KOHOMHUYECKOTO O10Ka KpoeTcs B 3apruiare. [lpu
cpenHel 3apruiare B orpaciu 150 Teic. TeHre (B 2-3 pa3a HIKE, YeEM B JIPYTUX CEKTOpax) U OCTPOM
neuIuTe KaapoB 3amyck npoduibHoro yauBepcuteTa (500 OIOMKETHBIX MECT) HE PEHINT Mpodiemy,
€CJIM BBIMMYCKHUKH HE 3aXOTAT UATU paboTarh B oTpacib. [loaTomy mexaHusMm TapudHON MOIUTUKU
TIOJDKEH OBITh IIEPECMOTPEH: MOBBIIIEHUE Tapru(OB Ha BOAY (IIPU YCIOBHH HX MTPO3PAYHOCTH H LIEJIEBOTO
MCIIOJIb30BaHMs) IO3BOJIUT TMOAHSATH 3apIUIaThl U YIEp:KaTh crienuaiucroB. be3 aTtoro pesynsrar
(camxenue norepb 10 39% k 2027 rogy) ocTaHETCS HEIOCTUKUMBIM.

[TpoBeneHHBIN aHANINU3 MOKA3bIBAET, UTO BHEAPEHHE LU(POBBIX IBOWHUKOB B BOAHOW OTpaciiu
Kazaxcrana ynupaercsi He B TEXHOJIOTHH, & B MHCTUTYIIHOHAJIbHBIE M OPTaHU3AI[HOHHO-9)KOHOMUYECKHE
NpUYMHBL. TeXHUYecKass OCHAIEHHOCTh OCTaeTcs KpalHe HHU3KOoM. W3 mouTth mecTu ThIcsSY
THJIPOTEXHUYECKUX COOPYKEHUI aBTOMATH3UPOBAHO TOJIBKO JIBa IMpOLEHTA. Bro/pkeTHBIE CpeacTsa,
BbIJIEJICHHBIC HA IU(PPOBU3ALIMIO, 32 YETHIPHAILATh JIET HE JAJI OLLyTUMOIO pe3ybTara.

[Tpu »TOM cBepxy copMHpOBaHA MOIIHAS MHCTUTYLHMOHAIbHAs paMKa. [Ipe3neHT moctaBui
3amauy uudpoBoii TpaHcopmanuu. Pazpaborana mnporpamma DeepBas ¢ Tpems NHUIOTHBIMU
Oacceitnamu. 3akmoueHsl cornammenus ¢ FOxnoit Kopeeit u Kutaem. Ho 3ta Beprukans paboTaer TOIBKO
cBepxy BHU3. Ha ypoBHE KOHKPETHOTO MPEANPUATHS MEXaHU3MBI PEATU3AIH OCTAIOTCS CIa0bIMH.

[maBHOE TPOTHMBOpPEUHE - PA3pPhIB MEXKIY CTPATETUYCCKUMH aMOUIUSAMH U PEaJbHBIMH
ycnoBusimu Tpyaa. Cpenusis 3apmiiaTa B OTpaciid B JIBa-TPH pa3a HUXKE, YeM B ApYyrux cekropax. [Ipu
TaKoW oOIUIaTe Jake OTKPBITHE MPOQIIFHOTO YHHUBEPCUTETa M OOyUCHHE ABYXCOT CIICIHAIMCTOB 32
pyOexkoM He yzaepKaTr KaJpbl B BOAHOM XO3SHCTBE.

KitoueBoii BbIBoj Takoi. LludpoBoil nBoiHMK He pemaer mpoOiemy cam mo cebe. OH
CTAQHOBUTCS HWHCTPYMEHTOM TOJBKO MpPH TPEX YCIOBHUSIX: JOCTOBEpHBIE IaHHBIE C JaTYUKOB,
KBaJM(UIIMPOBAHHBIE COTPYIHUKH, SKOHOMHUYECKast MoTuBaius. B Kazaxcrane ceromss He BBITOJIHEHO
HU OJTHO U3 3THX yCIIOBHI B MOJHON Mepe.

HeoOxoaumo mnepecMmoTpers Tapuduyro nonautuky. [loBbimenue tapudoB Ha BOLY ClEIyeT
MPUBSA3ATH K IEJIEBOMY HAINPAaBICHHUIO CPEACTB HA 3apIuiaThl. MeXaHW3M JOJKEH OBITh MPO3PAuHBbIM U
MOHATHBIM i paOOTHUKOB M moTpeOuteneid. [lapamnensHo Tpebyercs 3aBepIIUTh YCTAHOBKY
npuOOpOB ydeTa Ha BCEX MAruCTpajbHBIX KaHalaxX. be3 3Toro mudpoBol NMBOMHUK OyneT Moiay4arb
HCKa)XeHHbIE TaHHbIe. JIt00as Moienb, MOCTpOeHHAas Ha HEJOCTOBEPHOM HH(OPMAIINH, HE 1aCT TOUHOTO
MIPOTHO3A.

WHCTUTYIMOHANIBHYIO ~ BEPTUKAlb  HYXXHO  JIOTIOJIHUTH  OOpaTrHOM  CBSI3bIO  CHUBY.
TocynapcTBeHHBIE MPOTpaMMBI JTOJDKHBI BKITIOUATh PETYISPHBIA ayTuT HE TOJIBKO PACcXOIOB, HO
peanbHON pabOThl aBTOMAaTHU3WPOBAHHBIX CUCTeM. OMNBIT MpoekTa 3a 422 MIIH TeHre MOKa3bIBaeT:
OTYETHOCTh O BBHIMOJHEHHBIX paboTax HE paBHA peajbHOHM SKcrutyaramuu. [IpodmisHOMy BOmTHOMY
YHUBEPCUTETY CJEIyeT CKOPPEKTHUPOBATh MPOTpamMMbl. BBIMYCKHUKH TOJDKHBI BIaJIeTh HE TOJBKO
TPAJUIIMOHHON THUIAPOTCXHUKOW, HO W HABBIKAMU Pa0OTHI ¢ MU(POBBIMU MOJAEISMH, TATYUKAMH H
CUCTeMaMH MCKYCCTBEHHOTO MHTENIEKTa. TONbKO TOTa MOATOTOBICHHBIE KaJIpbl CMOTYT 3(h()EeKTUBHO
paboTaTh B HOBBIX YCIIOBHSIX.
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