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Abstract. The rapid development of information technologies and the widespread penetration
of the internet in Kazakhstan have led to new forms of social identity and digital interaction, which
have dramatically transformed the country's sociocultural environment. Virtual communities have
become an integral part of Kazakhstani culture, influencing social processes and shaping national
cultural trends. This article explores how IT technologies contribute to the development of social and
cultural identity among Kazakhstani people in online spaces, where traditions, cultural heritage, and
current social issues are discussed. Virtual communities offer Kazakhstani citizens unique
opportunities for self-expression, strengthening national values, and exchanging ideas amid
globalization.

The article also examines the specifics of interaction within virtual communities, their role in
creating new subcultures, and the spread of Kazakhstani internet folklore. The impact of these
communities on cultural processes is illustrated by examples of Kazakhstani bloggers on TikTok and
YouTube, who create and share unique content formats tailored to the interests of local audiences.
These platforms not only promote national cultural content but also play a crucial role in shaping
collective identity.

Despite the positive aspects, virtual communities face certain challenges, such as
cyberbullying, cybersecurity issues, and limitations on freedom of speech. The article highlights the
need for further digital literacy development and legal regulation to ensure the safe and effective
functioning of these communities.

Keywords: virtual communities, social identity, IT technologies, cultural heritage, national
identity, online environment, civic engagement, cybersecurity, globalization, digital transformation.

Introduction

In recent years, Kazakhstan has been rapidly advancing in digital transformation, affecting all
areas of social life. The development of information and communication technologies (ICT) has had
a profound impact on social and cultural processes in the country. According to the Ministry of Digital
Development, Innovations, and Aerospace Industry of the Republic of Kazakhstan, internet
penetration in the country has exceeded 80%, providing a large portion of Kazakhstani citizens with
access to the network and the opportunity to participate in virtual communities. Virtual platforms
have become not only a means of communication but also a powerful tool for shaping public opinion
and supporting civic engagement.

Digital communities offer unique opportunities for exchanging ideas, discussing relevant social
issues, and creating new forms of interaction that were previously impossible in offline environments.
Virtual spaces have become an essential part of Kazakhstani daily life, enabling people to easily find
like-minded individuals, regardless of geographical location, and participate in discussions on various
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topics-ranging from culture and history to politics and economics. Economist D.Kulmukhametova
notes, "Digital platforms and virtual communities are key factors in maintaining social connections
and providing opportunities for self-expression™ [1].

However, the rapid development of virtual communities is accompanied by a number of
challenges, such as cybersecurity, cyberbullying, and data privacy issues. Human rights advocate
Arman Toksynov points out that restrictions on freedom of speech and content control on the internet
can pose a serious obstacle to the formation of independent virtual communities and open discussion
of important social topics [2]. For the sustainable development of virtual communities in Kazakhstan,
both legislative initiatives and the enhancement of digital literacy among users are needed to ensure
safe and effective online interaction.

Early Forms of Online Communication

The formation of virtual communities in Kazakhstan began in the late 1990s with the
penetration of the internet into daily life. The first internet forums and chat rooms became popular
platforms for communication, offering users unique opportunities to exchange views on relevant
topics. Among the first well-known internet platforms were "Kazakhstan Online™ and "Center of
Gravity," which attracted users looking for a new format of communication. These platforms enabled
Kazakhstani citizens to find like-minded people and discuss a wide range of issues, from news and
culture to politics and personal interests. Researcher A. Kairatov notes that the emergence of the first
forums and chat rooms was a real breakthrough, as it was the first experience for Kazakhstani people
to create their own digital communities, fostering cultural exchange and strengthening social ties [3].
These early forms of communication played an important role in shaping Kazakhstani digital culture,
laying the foundation for future internet communities. They allowed not only information exchange
but also the formation of specialized and more structured virtual communities.

Development of Social Networks and Virtual Worlds

The evolution of virtual communities in Kazakhstan continued with the development of social
networks and virtual worlds, such as online games. In the early 2000s, social networks began to
integrate actively into the daily lives of Kazakhstani people. Alongside popular international
platforms like Facebook and Instagram, local social networks targeting Kazakhstani audiences, such
as "My World" on the Mail.ru platform and the domestic "ON.kz," emerged. These local platforms
allowed discussions on topics relevant to Kazakhstan and the sharing of content related to national
culture. Sociologist G. Seisembayeva believes that the development of social networks, such as
'ON.kz," contributed to the creation of a Kazakhstani online identity, allowing users to share local
news and cultural events [4]. These networks became communication platforms, as well as venues
for promoting local businesses and cultural events.

Online games also gained significant popularity, especially among young people who are
actively involved in virtual gaming communities. Kazakhstani gamers create clans, participate in
esports tournaments like Dota 2 and Counter-Strike, which have become part of youth subculture. In
2018, the Kazakhstan Federation of Esports was officially recognized, confirming the importance of
virtual gaming communities and the development of esports as an industry. Virtual gaming worlds
foster teamwork, strategic thinking, and leadership skills. Esports analyst Erlan Sadykov notes,
"Kazakhstan's youth actively embrace virtual gaming spaces, and the official recognition of esports
opens up new opportunities for them™ [5]. Online games are not only entertainment but also an
opportunity for young people to develop valuable skills and build a career in the rapidly growing field
of esports.

Thus, the development of virtual communities in Kazakhstan has gone through several stages:
from early social networks that helped form a national online identity to esports, which unites users
around common interests and creates new forms of virtual identity.

The Concept of Social Identity in the Kazakhstan Context

In Kazakhstan, a country with a diverse population of various ethnic groups, the question of
social identity holds particular significance. The multicultural composition of the population creates
unique conditions for the formation of social identity, which emerges from the interaction of different
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cultures, languages, and traditions. Virtual communities play a vital role in this process, offering users
the opportunity to discuss and support their national values, customs, and cultural heritage, bringing
together representatives of different groups in a unified digital space. These communities become
platforms where Kazakhstan people can reflect upon and reinterpret their cultural roots, reinforcing
their sense of national belonging. Cultural scholar A.T. Esimkhanov highlights that in the context of
globalization, the internet and virtual communities have become important tools for strengthening
national identity, allowing Kazakhstani people to share cultural information and maintain their native
language [6]. Indeed, virtual communities provide participants with opportunities to exchange
knowledge about Kazakhstani culture, history, and traditions, which helps preserve national identity
in an era of active globalization. This is particularly important for young people, who can connect
with their cultural roots and values through the internet, helping them understand their role and place
within Kazakhstan’s multiethnic society.

Creation of Avatars and Virtual Personalities

Platforms that allow users to create avatars and virtual personas have gained popularity among
Kazakhstani youth, offering unique opportunities for self-expression. Virtual worlds, such as “Second
Life”, as well as local Kazakhstani online games, become spaces where users can experiment with
their identity, try different social roles, and express themselves in ways that may not be accessible in
real life. These platforms attract users through their anonymity and the chance to explore various
aspects of their personalities.

Youth, in particular, are interested in these digital spaces, as creating virtual personas allows
them to interact with people from different cultures, participate in global communities, and exchange
experiences. Sociologist A. Nurmagambetova states that creating virtual avatars has become an
integral part of digital culture development among Kazakhstani youth, as it enables them not only to
experiment with their image but also to gain a better understanding of themselves and their values in
the context of global changes [7]. Virtual worlds promote self-expression and help users understand
their place in society, while also providing opportunities to connect with people from other countries
who share similar interests.

Thus, virtual spaces allow youth not only to broaden their horizons but also to deepen their
understanding of their cultural and social identity, participating in international communities and
supporting Kazakhstani culture and traditions in the context of digitalization.

Communication Tools

Kazakhstani users actively use messengers, such as Telegram and WhatsApp, which have
become an essential part of everyday communication and a convenient tool for creating and managing
online communities. These platforms allow for quick message exchange, multimedia sharing, and
organizing interest-based groups, making them popular across various age groups in Kazakhstan.
Communities based on common interests or professional connections use messengers for
coordination, discussion, and event planning.

During the COVID-19 pandemic, when social distancing became necessary, video
conferencing services like Zoom gained widespread use. In Kazakhstan, these platforms became
essential for maintaining interaction, holding meetings, education, and project work. Kazakhstani
people also began using local alternatives adapted to local needs. Video conferencing tools helped
sustain social activity from home, supporting morale and encouraging new forms of communication.
Information technology researcher Aisultan Amangeldi notes that “video conferencing tools not only
helped maintain communication during periods of isolation but also demonstrated how effectively
virtual communities can organize events, share experiences, and maintain social connections even in
times of crisis” [8]. Amangeldi emphasizes that online communication has spurred the development
of hybrid interaction forms, combining virtual and offline spaces, opening up new opportunities for
Kazakhstani society.

Collective Creativity and Civic Initiatives

Virtual communities play a significant role in organizing collective projects and supporting
civic initiatives in Kazakhstan. One example is the “Open Data Kazakhstan” portal, which provides
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users with access to open data and a platform for analysis. Users participate in collective projects,
develop useful services, and propose ideas aimed at solving social and environmental problems. The
portal unites enthusiasts and professionals eager to contribute to public welfare.
Online platforms give users the opportunity to join forces in addressing pressing issues and supporting
projects focused on improving quality of life and sustainable development. For example, through
“Open Data Kazakhstan,” services have been created to analyze the environmental situation in major
cities, drawing public attention and supporting environmental initiatives. Such projects bring together
users of different ages and professions, fostering creative and civic awareness. Sociologist Aiym
Zhumabekova emphasizes that “collective creativity and civic participation in virtual communities
strengthen social bonds and develop a sense of responsibility among users, forming a more cohesive
and informed society”’[9]. Virtual communities create favorable conditions for social activity,
providing users with a platform to exchange ideas, support civic projects, and inspire other
participants.

Formation of New Subcultures

Virtual communities in Kazakhstan have become platforms for the emergence and development
of new subcultures, whose popularity grows thanks to Kazakhstani bloggers on platforms such as
TikTok and YouTube. These content creators significantly influence the youth, shaping modern
trends in fashion, art, and music. Virtual platforms allow Kazakhstani bloggers to quickly convey
their ideas to a wide audience, promoting unique styles and forms of self-expression.
Through TikTok and YouTube, Kazakhstani bloggers inspire followers to experiment with personal
style, develop an interest in music and fashion, and draw attention to contemporary art and cultural
projects. As a result, unique virtual communities are formed, uniting participants around common
interests and values. Some of these communities focus on music, others on visual arts, but all
contribute to expanding cultural boundaries and offering new forms of expression for Kazakhstani
culture.

According to cultural analyst Daniyar Suleimenov, virtual communities play a role not only in
developing new subcultures but also in supporting local talents who gain popularity through their
online activities, thereby strengthening Kazakhstan's cultural diversity and integrating traditional and
modern forms of self-expression[10].

Spread of Memes and Internet Folklore

Social networks in Kazakhstan have become active platforms for creating and sharing internet
folklore, including memes, humorous videos, and images popular among users in Kazakh and Russian
languages. Kazakhstani internet folklore is an important part of virtual culture, as it not only entertains
users but also reflects national humor traits, cultural stereotypes, and everyday realities. Memes and
other forms of folklore act as symbols that unite users and contribute to the formation of collective
identity in the digital environment.

The spread of memes strengthens social bonds, as users can share, discuss, and find common
ground through these images. Memes often reflect Kazakh values, folk humor, and cultural realities,
making them particularly relatable for Kazakhstani people, who can identify with these images and
feel connected to their national roots. Linguist and cultural researcher Gulnaz Aitbayeva notes that
Kazakhstani internet folklore, including memes, has become an essential part of the national cultural
space. Due to their universality, memes and other forms of internet humor support national
consciousness and unite users despite language and cultural differences [11]. G.Aitbayeva believes
that internet folklore maintains a link to traditions while offering a modern view on culture, creating
opportunities for cultural exchange and mutual understanding among various user groups.

Cyberbullying and Online Threats

One of the serious issues facing virtual communities in Kazakhstan is cyberbullying. This
problem is particularly prevalent among youth who actively use social networks and the internet for
communication and self-expression. Cyberbullying, or digital harassment, includes various forms of
aggression: insults, threats, humiliation, stalking, and spreading false information. These actions can

0 “MexayHapo/HbI Hay4YHO-UccaefoBaTebCKUH LeHTp “Endless Light in Science”



TEXHUYECKHE HAYKH
Impact Factor: SJIF 2021 - 5.81 TECHNICAL SCIENCES
2022 - 5.94

negatively impact victims' mental health, causing serious consequences for their emotional well-
being.

The lack of effective mechanisms to protect against cyberbullying and insufficient legal
regulation complicates the problem, as victims often cannot protect themselves or hold perpetrators
accountable. Sociologist Zhanna Asylova notes that combating cyberbullying requires not only
legislative measures but also educational initiatives aimed at raising youth awareness about digital
safety and respectful online communication [12]. In light of the rise in cyberbullying in Kazakhstan,
the need for programs to prevent online threats and create safe conditions for all participants in virtual
communities is becoming evident. This requires the involvement of government bodies and
educational institutions to provide youth with protection from the negative effects of the internet.

Privacy and Data Security Issues

Privacy and data security are pressing concerns for virtual communities in Kazakhstan. In recent
years, incidents of cyberattacks and personal data breaches have increased, causing serious concerns
among users vulnerable to cybercriminals. These threats highlight the need for cybersecurity, as users
are forced to be more cautious when sharing personal information.

Recent data breaches and cyberattacks have demonstrated the inadequacy of current
cybersecurity measures. Cybersecurity expert Bakhtiyar Sadykov notes that "issues of privacy and
personal data protection have become crucial in the context of the rapidly growing number of internet
users. The lack of reliable security measures creates conditions for data theft and other threats,
undermining users' trust in virtual communities"[13]. B.Sadykov emphasizes the importance of a
comprehensive approach to data security, which includes both technical measures and enhancing
digital literacy. With the popularity of virtual communities and social networks where users actively
share personal data, strengthening cybersecurity measures is essential to maintaining trust and
protecting against threats.

Conclusion

Virtual communities in Kazakhstan have become an integral part of modern culture and social
interactions, actively influencing the formation of social identity and the preservation of cultural ties.
The development of information and communication technologies (ICT) has opened up new
opportunities for Kazakhstani people to communicate, express themselves, and strengthen civic
engagement and social bonds. Virtual communities help Kazakhstani citizens connect with their
cultural roots and national values, despite the influence of globalization and global cultural trends.

However, the growth of virtual communities is accompanied by serious challenges. Issues of
cybersecurity, data protection, and privacy are becoming increasingly relevant and require special
attention. Cybersecurity expert Bakhtiyar Sadykov notes that the lack of reliable data protection
measures undermines users' trust in virtual platforms [14]. Enhancing cybersecurity measures and
raising users' awareness about online safety are becoming priority tasks for the further development
of virtual communities in Kazakhstan.

Another important issue is the limitations on freedom of speech and the need for content
regulation on the internet. Human rights advocate Arman Toktasynov asserts that open discussions
and freedom of expression are fundamental to the development of civil society and democratic
processes in Kazakhstan [15]. Creating a legal framework that ensures a balance between user
protection and freedom of speech will be a significant step toward the sustainable development of
virtual communities.

Government support and the implementation of educational programs to improve digital
literacy, as highlighted by legal expert A. Nurzhanova “will help foster a responsible attitude toward
the internet and safe online behavior” [16]. This will form the foundation for the sustainable growth
of virtual communities, enabling them to positively impact social and cultural processes in
Kazakhstan and contribute to the country’s harmonious development in the digital age.
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Abstract: In the digital age, artificial intelligence (Al) has become an important yet frequently
unacknowledged factor influencing the formation of cultural norms. The impact of Al algorithms
integrated into social media platforms, including TikTok, Instagram and YouTube, on the cultural
preferences and social norms of Kazakhstani youth is considerable. In Kazakhstan, where traditional
values are combined with a growing interest in global culture, these “silent shapers” create both
opportunities for cultural exchange and risks of limiting cultural horizons. The study employs a mixed
methodology, comprising statistical analyses of social media data and qualitative analyses of
influencer content. The findings indicate that Kazakhstani youth, exposed to a blend of local and
global influences, shape a multifaceted cultural identity, one that is largely shaped by algorithmic
preferences. In the context of a globalised digital environment, Kazakhstan is confronted with
distinctive challenges in maintaining cultural identity while adapting to global trends. This article
underscores the necessity for the responsible utilisation of Al and digital literacy, proposing
recommendations to foster youth autonomy and cultural diversity in the face of accelerated
technological influence.

Keywords: “silent shapers”, echo chambers, artificial intelligence algorithms, information
bubbles, influencers, digital space, algorithm regulation.

Introduction

In recent decades, the world has undergone a rapid transition into the digital age, where the
internet and social media have become integral components of daily life for millions of people.
Among these technologies, artificial intelligence (Al) is particularly noteworthy, as it is embedded in
the algorithms of popular social media platforms such as TikTok, Instagram and YouTube. The
influence of Al algorithms on young people, who dedicate a considerable amount of time to digital
activities, is particularly evident. In Kazakhstan, research indicates that social media plays a
significant role in shaping the culture and social norms of teenagers and young adults. According to
Simon Kemp statistics, in January 2024, the number of social media users in Kazakhstan reached
14.1 million, which is about 71.5% of the total population [1]. These figures highlight the necessity
for an in-depth examination of the impact of social media on the everyday preferences of users, and
in particular on the cultural norms of young people.

One of the principal instruments through which users may be influenced is the application of
Al algorithms. At first glance, the objective of such algorithms is relatively straightforward: to
provide users with content that is both engaging and pertinent, thereby encouraging them to remain
on the platform for longer. However, the personalised feed generated by these algorithms functions
as a “silent shaper” of preferences and worldviews, actively influencing the culture of content
consumption. Consequently, users, and particularly adolescents, develop a specific perception of the
cultural norms and images they receive from streams of peer-to-peer content. Such algorithms not
only reflect users' existing interests, but also act as a conduit for the shaping of those interests through
the selection of new content based on previous interactions. Adolescents are increasingly situated
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within so-called “information bubbles” that serve to reinforce particular views and values, thereby
limiting access to alternative ideas.

The objective of this study is to examine the extent and ethical implications of the impact of Al
algorithms on the cultural preferences of young people in Kazakhstan. The issue demands a
comprehensive approach, as its ramifications have the potential to impact the development of
personality, worldview, and, subsequently, young people's perception of their surrounding
environment. In practice, this is reflected in the consumption of content created or popularised by
Western and local influencers by many Kazakhstani teenagers, which influences their lifestyles,
values and attitudes. The influence of these algorithms is corroborated by statistical evidence. TikTok
and Instagram have become the most popular social media platforms in Kazakhstan, with a significant
number of users. Videos of a prominent Kazakhstan blogger can garner millions of views [2].

Furthermore, the significance of this subject is underscored by the notable advancement in the
sophistication and precision of Al algorithms. While algorithms previously relied on basic metrics
such as view and like counts, they now consider a multitude of variables, including user behaviour,
preferences, engagement, time of day, and even psychological aspects of information perception. This
enables platforms to present content that will optimise user interest, but simultaneously reinforces the
“echo chamber” effect, whereby users encounter only a restricted range of opinions and ideas. This
gives rise to a number of ethical questions, including the extent to which adolescents themselves
select the content they consume. The question thus arises as to how algorithms shape new social and
cultural norms. What measures might be taken to ensure that their influence is more positive and
safer?

Furthermore, the role of influencers in shaping cultural norms for young people through their
social networks is a crucial aspect to consider. Notable Kazakhstani and international bloggers
frequently establish new trends and influence perceptions of lifestyles and worldviews. Such activism
frequently results in the globalisation of cultural norms and the formation of a phenomenon known
as “global teenagers”, who think, look and behave in a similar way regardless of their country of
residence. In Kazakhstan, the most popular social platforms, as evidenced by research data, are
Instagram, TikTok and YouTube. Content on these platforms is primarily of an entertainment and
educational nature, which contributes to the reinforcement of Western values and images.
Consequently, the study of these processes allows us to gain insight into how algorithms shape not
only the personalised newsfeed, but also the cultural consciousness of young people.

Research methodology

The methodology employed in this article is based on an interdisciplinary approach that
integrates sociology, psychology, computer science and cultural studies. This combination of
methodologies permits a comprehensive analysis of the impact of Al and social media on youth in
Kazakhstan. The methodology employs both quantitative and qualitative methods, as well as a range
of data sources, thereby offering a multi-faceted perspective on the topic.

The following section outlines the data sources and collection approaches employed in the
study:

1. Statistical Data and Analytical Reports

The principal sources of quantitative data are statistical reports that estimate the number of
social media users in Kazakhstan and the demographic composition of the audience. The following
key resources were consulted: reports by NapoleonCat [3], DigitalBusiness.kz [4], and DataReportal
[5]. These provide details on the age, gender, and other characteristics of TikTok and Instagram users.
Furthermore, World Population Review [6] provides data on Kazakhstan's population, while Oberlo
[7] and Exploding Topics [8] offer insights into the global usage trends of TikTok, facilitating a
comparison between Kazakhstan and other countries.

2. Content and Algorithm Analysis

Qualitative data on the functioning of social media algorithms were sourced from analyses
published on various online platforms, including Medium [9], Postium.ru [10], and Hootsuite Blog
[11]. The aforementioned resources discuss the ways in which TikTok and YouTube utilise algorithms
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to curate personalised content, analyse user engagement mechanisms and raise ethical questions
regarding the potential limitations of information diversity.

3. User Experience Analysis

A significant aspect of this research is the utilisation of data derived from the observation of the
behaviours of Kazakhstani teenagers who are active social media users. Insights into their preferences
and interaction patterns reveal how they engage with content and which topics are of greatest interest
to them. Additionally, resources such as Esquire.kz [12] and TGStat.com [13] provide current
information on popular Kazakhstan Telegram channels, thus enabling an investigation of the channels
selected by young people and an assessment of the alignment between these preferences and
algorithmic recommendations.

The following data analysis methods were employed:

1. Statistical Data Visualisation

Statistical analysis methods were applied to data from public sources to create charts and graphs
illustrating the rise of social platforms' popularity among Kazakhstani youth. NapoleonCat [9] offers
insights into user activity, while Brand Analytics [14] examines the influence of Kazakhstan's social
media landscape in summer 2024. The aforementioned data points assist in the identification of trends
in the interests and engagement of young people on TikTok and Instagram, which is of particular
relevance when analysing the impact of algorithms on content consumption.

2. A Demographic Analysis

To gain insights into the age and gender distribution of users of TikTok and Instagram, data
from Start.io [5] and Statista [15] were employed. Additionally, World Population Review [16]
provides data on the gender distribution of Instagram users. The data facilitate an understanding of
the ways in which target groups differ with regard to gender, age and other parameters, and of the
impact of these differences on their perception of social media content.

3. Influencer Popularity Analysis

The research encompasses an examination of both Kazakhstani and international influencers
who influence youth cultural preferences. A number of resources, including StarNgage [17], Heepsy
[18], and Modash.io [19], assess the reach of TikTok and Instagram influencers and their influence
on the formation of lifestyle and social norms among Kazakhstani teenagers. Additionally, the
websites Zakon.kz [20] and Kazpravda.kz [21] investigate the influence of prominent Kazakhstani
TikTok influencers and international bloggers who disseminate diverse cultural practices, which is
vital for grasping the globalisation of cultural trends.

4. An Ethical Analysis of Algorithms

In order to conduct an ethical evaluation, data from Medium [9], Postium.ru [10], and
Trends.rbe.ru [22] were employed, with a particular focus on the issues of user autonomy and the
potential risks associated with the concept of “information bubbles”. This analysis provides a
foundation for examining how algorithms may constrain youth perspectives and contribute to a
narrowing of worldviews.

The following tools and approaches may be employed for the interpretation of data:

1. The Impact of Al Algorithms on Cultural and Social Norms among Teenagers

In order to assess the influence of Al algorithms on cultural and social norms among teenagers,
data from Esquire.kz [12] is employed, which illustrates examples of how Kazakhstani youth
consume content that promotes Western values and ideals. Similar findings are presented in studies
by TASS.ru [23], NapoleonCat [3], and Kazpravda.kz [21], which illustrate how national
characteristics manifest within global cultural trends.

2. An analysis of user engagement and activity was conducted to evaluate the levels of
engagement and time spent on TikTok. Data from TikTok Newsroom [24] and StatCounter [25] were
employed for this purpose. The calculation of average time spent on the platform and daily views
enables the evaluation of the efficacy of algorithms in capturing the attention of teenagers, as well as
the identification of content types that elicit the greatest engagement. Additional sources, including
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Photutorial.com [26] and DemandSage [27], demonstrate how disparate content categories contribute
to augmented social media usage time.

3. A comparison with international trends was conducted to ascertain the relative popularity and
influence of TikTok and YouTube among Kazakhstani youth in comparison to other countries.
Resources such as Oberlo [7], NapoleonCat [3], and StatCounter [25] were consulted for this purpose.
The data thus facilitate the identification of distinctive characteristics of the Kazakhstani audience
and an evaluation of the extent to which their behaviour is aligned with global practices.

4. Statistics on Popular Social Networks

In order to gain a comprehensive understanding of the popularity of various social platforms in
Kazakhstan, data from NapoleonCat [3] and TikTok Newsroom [24] was employed, providing
detailed insights into users' demographic profiles and preferences. Furthermore, TGStat.com [13] and
Medium [28] provide data on Telegram channels and YouTube, demonstrating how young people
utilise these platforms for educational and recreational purposes.

Consequently, the research methodology is founded upon a comprehensive examination of
social media user data in Kazakhstan and an in-depth investigation of the Al algorithms that influence
youth perspectives and cultural preferences.

Algorithms and youth culture: mechanism of functioning and impact on content
consumption

The mechanisms of Al algorithms in social media:

The objective of Al algorithms on social media platforms such as TikTok, Instagram, and
YouTube is to capture the attention of users and enhance engagement. These algorithms analyse user
behaviours, including the content that is liked, the videos that are watched to completion, and the time
spent on the platform. In light of these insights, individualised profiles are constructed with the
objective of predicting user interests, thereby generating a content feed that is tailored to the specific
interests of each user.

On TikTok, the "For You" algorithm curates videos based on a user's viewing history,
comments, likes, shares, and even time spent watching specific types of content. This approach results
in the generation of a distinctive feed for each user, comprising content that the algorithm anticipates
will capture their interest [1]. Similar algorithms are also employed on Instagram and YouTube, where
recommendations are influenced by user activity and social network interactions, including
engagement with friends and followers.

The impact of algorithms on youth cultural preferences:

The formation of personalised feeds by algorithms has a significant impact on the cultural
preferences and interests of adolescents. This influence is particularly notable in Kazakhstan, where
social media plays a significant role in shaping the cultural preferences and interests of the younger
generation. As reported by NapoleonCat, TikTok has over 14 million registered users in the country,
representing a significant portion of the population [3]. TikTok data indicates that approximately 90%
of users perceive the platform as a conduit for discovering new content, thereby underscoring its role
in shaping cultural interests [16].

The use of algorithms results in the formation of "information bubbles," wherein users are
presented with a restricted range of content that aligns with their interests and preferences. Such a
narrowing of perspectives may consequently result in a lack of exposure to diverse viewpoints and
cultural experiences amongst the younger generation. A study conducted by Medium [9] revealed that
the isolation of individuals within the confines of their own personalised content can serve to reinforce
existing stereotypes and biases, which in turn can affect their worldviews and social norms over time.

The echo chamber effect and its consequences:

The phenomenon of the echo chamber effect, whereby individuals are exposed only to
information that aligns with their existing beliefs and preferences, is particularly prevalent among
teenagers who are active on social media [22]. This phenomenon is characterised by a situation in
which users are presented with opinions and ideas that align with their existing beliefs, thereby
reinforcing their existing worldviews and making it more challenging for them to encounter
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alternative viewpoints. For example, research conducted by Postium.ru [10] indicated that the TikTok
platform has a considerable impact on the perceptions of fashion, music, and lifestyle among
Kazakhstani adolescents, who tend to adopt Western cultural norms and trends.

A comparison of the past and the present: how youth cultural preferences have changed

Shift from traditional media to social networks:

Previously, the primary sources of influence on youth culture were television, books, and film.
However, with the advent of the internet and social media, young people in Kazakhstan now consume
a significant proportion of their information from these platforms. Statistical evidence suggests that
TikTok, Instagram, and YouTube are the most popular platforms among Kazakhstani teenagers. As
indicated by Statista [15], TikTok has attained the highest level of popularity among social media
platforms in the country, with Instagram and YouTube also ranking highly in terms of user
engagement.

The impact of algorithms on changes in cultural consumption:

Over time, the algorithms utilised by social media platforms have become increasingly
sophisticated, capable of processing and analysing data with greater complexity and precision. In the
early 2010s, these algorithms were based on relatively simple metrics, such as the chronological order
of posts and the number of likes. In the present era, algorithms take into account a multitude of
variables, including engagement depth, past views, interaction frequency, and user preferences. This
development enables social media algorithms to provide more accurate and tailored content, yet it
also exacerbates the impact of informational isolation.

In the present day, Kazakhstani teenagers tend to favour platforms such as TikTok and
Instagram, where algorithms are capable of rapidly adapting to their specific interests. In contrast to
traditional media, which was constrained by national or cultural boundaries, modern platforms
provide access to a global range of content. This shift gives rise to concerns that cultural identity may
be eclipsed by global trends, with the result that Kazakhstani culture and traditions may become less
visible. This process, reinforced by the concept of "information bubbles," underscores the necessity
for educational initiatives that promote cultural diversity.

The popularity of TikTok and YouTube influencers as cultural icons for youth

Kazakhstani influencers:

The influence of Kazakhstan social media personalities on the cultural preferences of teenagers
is considerable. As evidenced by data from StarNgage [17] and Modash.io [19], prominent
Kazakhstani influencers include personalities such as @asmr blogger, @kyran talapbek, and
@erke esmahan, whose fashion and lifestyle videos have amassed millions of views. Such
influencers serve as role models, disseminating particular lifestyles and values.

Similarly, comedy bloggers and TikTok personalities, such as @i_am_doshik and Hamster,
exert a considerable influence on the younger generation. The data from Zakon.kz [20] indicates that
these influencers assist in defining the "ideal" lifestyle choices and behaviours, which in turn impact
self-esteem and worldview among teenagers.

The influence of international influencers:

In Kazakhstan, both local and international influencers exert considerable influence over the
cultural preferences of the younger generation. A significant proportion of Kazakhstan teenagers
adhere to the practices and norms espoused by international bloggers, thereby facilitating the
globalisation of cultural norms. To illustrate, prominent international TikTokers and YouTubers
influence perceptions of fashion, beauty standards, and even moral values. As reported by
Kazpravda.kz [21] and Trends.rbc.ru [22], influencers such as Wang Jianing and Charli D'Amelio are
held in high regard by Kazakhstani audiences.

The influence of Western bloggers has the effect of creating a "global teen" phenomenon,
whereby adolescents in disparate countries adopt analogous habits and interests, which may
ultimately result in cultural homogenisation. However, there is also a risk of a decline in local
traditions and values if national content is underrepresented in algorithmic recommendations.

0 “MexayHapo/HbI Hay4YHO-UccaefoBaTebCKUH LeHTp “Endless Light in Science”



TEXHUYECKHE HAYKH
Impact Factor: SJIF 2021 - 5.81 TECHNICAL SCIENCES
2022 - 5.94

Statistical analysis of content consumption

The popularity of social networks among young people in Kazakhstan:

As reported by DataReportal [1] and DigitalBusiness.kz [4], Kazakhstan exhibits a high rate of
social media penetration among its youth population. As of 2024, the number of users of the social
media platform TikTok in the country had reached 14 million, representing a significant proportion
of the population [7, 29, 30]. Furthermore, Instagram also retains a considerable user base, with over
12 million users, 58.6% of whom are female and 41.4% male [16].

These figures indicate that a significant proportion of Kazakhstani youth utilise social media
on a daily basis, with an average duration of two hours per day spent online, which aligns with global
trends. TikTok is the most engaging social media platform, with users frequently spending up to an
hour per day viewing recommended content [25].

A demographic profile of users:

The majority of TikTok and Instagram users in Kazakhstan are teenagers and young adults aged
between 13 and 24 years old[8]. This demographic profile is corroborated by studies from
NapoleonCat [3], Start.io [5], and Heepsy [18]. These demographic profiles demonstrate that the
majority of social media users are young people, and it is this group that is most influenced by the
algorithms and influencers that shape the content they consume.

Furthermore, demographic data assist in the identification of behavioural patterns amongst
disparate user groups, thereby illuminating the cultural and social norms that resonate with
adolescents. It can be observed that social media platforms such as TikTok and Instagram are not only
popular for their entertainment value, but also for the way in which they facilitate access to global
trends, thereby contributing to a sense of cultural unification.

The content types and levels of engagement observed on these platforms:

Amongst the youth population in Kazakhstan, there is a notable preference for comedy videos,
music clips, motivational and educational content. TikTok Newsroom [24] and Hootsuite Blog [11]
observe that these content types elicit high engagement levels due to their accessibility and perceived
connection with creators.

The data from LiveDune.com [31] and DemandSage [27] indicate that Kazakhstani youth are
particularly engaged with lifestyle and fashion content, which is influenced by both local and
international influencers. The presented data substantiate the assertion that social media algorithms
not only align content with user interests but also actively influence those interests by offering similar
videos and posts that capture attention.

Ethical issues and challenges

The restriction of user autonomy:

A significant ethical issue is the extent to which adolescents are able to exercise autonomy over
the content they consume. The curation of social media algorithms results in the presentation of users
with a feed comprising content with which they are already familiar. This can have the effect of
limiting their opportunities to engage with diverse cultural phenomena. This is of particular
consequence for young people who are in the process of developing their identity and worldview.

The dissemination of misinformation and its associated psychological risks:

The dissemination of misinformation represents another concern associated with the use of Al
algorithms. There is a risk that Kazakhstani youth may be exposed to false information, which could
potentially impact their worldviews and social attitudes. The data presented by TASS.ru [23] and
Medium [28] highlight the necessity for the implementation of content filtering measures in order to
reduce the potential risks associated with the dissemination of misinformation.

Furthermore, algorithms can exert psychological pressure, prompting users to compare
themselves to the idealised portrayals of influencers. Such experiences may result in a lowering of
self-esteem and an increased risk of depression and other psychological challenges, which are
particularly pertinent for teenagers.

The potential reinforcement of stereotypes is a further ethical concern:
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The issue of stereotyping represents a further ethical challenge associated with the use of social
media algorithms. The presentation of content aligned with existing user preferences by algorithms
may serve to reinforce social and cultural stereotypes, thereby limiting alternative viewpoints. This
approach may serve to reinforce existing biases and impede the development of critical thinking and
cultural openness among adolescents.

Regulation and Mindful Consumption

Regulating algorithms and protecting users:

The need for algorithm regulation and user protection is increasingly relevant in Kazakhstan.
Laws to ensure algorithm transparency and safeguard user interests may reduce the risks of social
media's excessive influence on youth. Mechanisms that enable users to control their feeds and access
diverse content beyond personalized recommendations are also essential.

Increasing digital literacy:

One solution to mitigate the influence of Al algorithms on youth cultural preferences is to
enhance digital literacy. Educational programs that promote critical thinking and mindful content
consumption can help teenagers better understand how social media functions and avoid potential
risks. These initiatives can support a more mindful approach to social media use and preserve cultural
diversity in Kazakhstan.

Kazakhstan in the context of global changes

The impact of Al algorithms on youth and the formation of cultural norms in Kazakhstan must
be considered within the context of global trends, as similar processes are observed in other countries.
As members of the global digital community, Kazakhstani youth are subject to the same algorithmic
mechanisms that affect teenagers in other countries. However, there are distinctive factors at play in
Kazakhstan that differentiate the situation there from other contexts, underscoring the importance of
considering local cultural and social elements.

Unique characteristics of Kazakhstani youth:

The blend of Eastern and Western cultural traditions that characterises Kazakhstani youth
provides a fertile ground for diverse interests and viewpoints. Furthermore, Kazakhstan's
multicultural population gives rise to a rich cultural diversity, which in turn affects content
consumption and perception. As evidenced by data from NapoleonCat [3] and Statista [15], the
majority of TikTok and Instagram users in Kazakhstan are young people who actively engage with
content in Kazakh, Russian, and English. Such linguistic flexibility enables the absorption of both
local and international trends, thus further globalising their cultural consumption. There is a notable
interest among Kazakhstani youth in content that reflects national traditions, while also exhibiting a
keen interest in Western fashion and trends.

The globalisation of cultural preferences:

The growth of social media and the expansion of global information access have provided
Kazakhstani youth, like their counterparts around the world, with a vast array of cultural trends.
Western influencers, including prominent TikTok stars and YouTube bloggers, exert a considerable
influence on the cultural preferences of teenagers, influencing their perceptions of style, music, and
lifestyle. This process results in the globalisation of cultural norms and values, whereby Kazakhstani
teenagers begin to adopt habits and interests that are similar to those of their Western counterparts.

However, this process of cultural unification may result in the erosion of local traditions and
the unique aspects of Kazakhstani culture. As observed by Forbes.kz [32], prominent Kazakhstani
influencers endeavour to integrate elements of national culture into their content, yet their materials
remain shaped by global trends. This indicates that, despite the considerable impact of global cultural
norms, Kazakhstani youth demonstrate a continued interest in their cultural roots and national
identity. This is further evidenced by the popularity of Kazakhstani Telegram channels, which serve
as a platform for discussing a range of cultural and social issues related to life in Kazakhstan [13].

The Role of Kazakhstan in the promotion of responsible consumption:

It would be beneficial for Kazakhstan to adopt an active role in the development of ethical and
educational initiatives with the objective of assisting young people in consuming digital content in a
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conscious and safe manner. The implementation of digital literacy and critical thinking programmes
represents a potentially invaluable tool in this process. In the context of cultural globalisation,
Kazakhstani educational institutions and public organisations have the potential to assume a
pioneering role in promoting the consumption of digital content in a mindful manner.

In addition to educational initiatives, it is imperative that Kazakhstan develops a regulatory
framework for social platforms. The data presented by TASS.ru [23] and StatCounter [25] emphasise
the necessity for the implementation of transparent control mechanisms over the algorithms that shape
news feeds and recommendations. Such a control system is already being developed in Kazakhstan
with the objective of minimising the negative impact of social media on youth and preserving cultural
diversity.

Supporting local content:

In order to maintain cultural diversity, it is of the utmost importance for Kazakhstan to develop
and support local content that accurately reflects the country's national characteristics and public
interests. The promotion of Kazakhstani content creators may facilitate the dissemination of national
culture to a global audience. For example, prominent Kazakhstani TikTok and YouTube content
creators are already disseminating elements of Kazakhstani culture on a global scale through the
incorporation of national themes, the Kazakh language, and traditional practices.

Local content support initiatives could also include the formation of partnerships with
international digital platforms such as TikTok and YouTube, with the objective of promoting content
created by authors based in Kazakhstan. This approach would not only serve to preserve the country's
cultural heritage, but would also facilitate the showcasing of its unique cultural characteristics to a
global audience. According to Modash.io [19], influencers based in Kazakhstan are gaining
popularity not only among local users, but also among international audiences.

Conclusion

The findings of this research demonstrate that artificial intelligence algorithms employed on
social media platforms not only adapt information to align with the interests of young people, but also
actively influence the formation of their cultural preferences and social norms. As a consequence of
the algorithms employed on social media platforms such as TikTok, Instagram and YouTube, the
impact of the so-called “silent influence” on young people in Kazakhstan is intensified, resulting in
alterations to their perceptions of values, cultural symbols and lifestyles. These algorithms, which
learn from user behaviour, provide personalised content, which in turn leads to the formation of
enclosed "information bubbles" where teenagers are exposed only to content that aligns with their
existing views. Such isolation from alternative perspectives constrains their capacity to appreciate
cultural diversity and develop a more expansive understanding of the world.

Global algorithmic trends are of particular significance for Kazakhstan, where young people
are situated at the nexus of multiple cultural layers. The increasing popularity of Western influencers
and their content among Kazakhstani teenagers contributes to the dissemination of international
cultural images and standards, which at times supersede or diminish interest in local cultural heritage.
While some Kazakhstani influencers adapt their content to promote national identity by highlighting
traditions, language, and values, they are also subject to global influences, often balancing between
local cultural elements and international trends. Consequently, there is a growing tendency among
young people in Kazakhstan to align themselves with global cultural trends, which can potentially
lead to a narrowing of their sense of national identity.

Furthermore, the research has identified ethical challenges associated with social media
algorithms, which have the potential to impact the level of autonomy among Kazakhstani teenagers.
In practice, these algorithms not only perpetuate existing user preferences but also actively influence
the formation of new ones, directing interests and imposing certain themes. Given their age and a
paucity of critical perspective, teenagers are particularly susceptible to this influence. Such users may
accept recommended content uncritically, perceiving it as the only valid viewpoint or approach to
certain topics. This results in a simplified understanding of the world, constrained by the themes and
perspectives selected by the algorithmic process. Such influence exerts considerable pressure on
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teenagers' psychological well-being, particularly with regard to their self-esteem, their perception of
idealised images promoted by social media, and their capacity to independently choose interests and
values.

The findings of this research further emphasise that the impact of Al algorithms in social media
on Kazakhstani youth should be understood as a multi-layered and complex phenomenon. On the one
hand, algorithms facilitate access to international cultural content, thereby promoting cultural
globalisation and broadening information horizons. Conversely, the selectivity of algorithms and the
limited range of content may narrow young people's view of the world, confining them within
predictable and repetitive interests. The Kazakhstani youth, with access to a multitude of cultural and
social trends, become bearers of a unique cultural synthesis. However, there remains a risk that the
influence of Al algorithms could result in the loss of certain aspects of local identity and cultural
heritage.

Consequently, there is an increasing necessity for the implementation of regulatory measures
and a deliberate methodology with regard to the utilisation of algorithms. Given its position at the
crossroads of global cultural trends, Kazakhstan is well-placed to set an example of a responsible
approach to interacting with digital technologies. It is crucial that educational policies and cultural
initiatives incorporate measures to enhance digital literacy, critical thinking, and the discernment of
information consumption among young people. This will facilitate their ability to maintain local
cultural traditions while simultaneously capitalising on digital globalisation.

The impact of Al algorithms on the cultural preferences of Kazakhstani youth is a complex and
multifaceted phenomenon that necessitates a comprehensive understanding. In the context of
accelerated globalisation, it is of paramount importance to comprehend these processes and their
ramifications in order to safeguard cultural diversity, uphold local values and promote informed
information consumption among the youth of Kazakhstan.

Notes:

e Silent shapers — a term describing the subtle yet significant influence that social media
algorithms exert on users’ behaviour, preferences, and views, shaping their worldview and cultural
norms.

o Artificial Intelligence Algorithms — mathematical models and programs designed for data
analysis, prediction, or task automation. In social media, they are used to personalize content and
retain user attention, often shaping preferences and interests.

e Information bubbles — closed environments where users are exposed only to ideas and
information that align with their existing views and preferences. Social media algorithms create these
bubbles, limiting access to alternative perspectives and reinforcing cognitive biases.

e Influencers — social media users with large followings who impact the opinions, behaviors,
and tastes of others. Their content often sets trends and shapes cultural norms among youth.

¢ Content personalization — the process by which social media algorithms adjust news feeds and
recommendations according to a user’s individual interests and preferences, based on their behaviour
and past interactions.

e Digital space — a virtual environment where users interact, share information, and create
content. It includes social networks, forums, online games, and other platforms that form virtual
communities and cultural connections.

e Echo chambers — closed online communities where users interact only with those who share
their views and beliefs. This results in strengthened homogenous opinions and restricted diversity,
creating an effect of social and cognitive isolation.
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IMAMXCJAM ACBLI)KAH MYPATYJIbI
«6B01511 - T'eorpadus-Tapux» bb 3 kypc crynenTi, akagemuk E.A. bexeToB aTbiHaaFsI
Kaparanns! yauBepcuteTi, Kazakcran

KEHKNHA KYJIBIIALII JAKEHOBHA
['eorpadus kadeapacsiHbIH aFa OKBITYIIBICH, AkageMuk E.A. bokeToB aThIiHIaFbI
Kaparanns! yauBepcuteTi, Kazakcran

Anoamna. Maxanada Kazaxcmanoagvl Oinim bGepy dacyliecine 3aMaHayy mexHoaio2usiapobsl
eHei3y Kadxcemminiei maaKblianaosl. A6mop Oiim MeH blIbIMHbIY eN10iH 00IaUabl YUiH MAHbL3bIH
aman emin, OKbIMYOad HCACAHObL UHMENLNEeKM KOJIOAHY apKblibl  OiliM  anyubliapobly
KbI3bIYUIBLIbIEbIH apmmblpy J#conoapvin yevinaovl. COVID-19 nandemusicovl 6inim canacvina xepi
acep emKeHOIKMeH, HCaHa MexXHON02USLIAD MeH UHHOBAYUSLILIK 20icmepOil eH2I3iyi epeKule 63eKmi
den Kapacmuipwvliaovl. Jacanovi unmeniekmmiy KomeciMeH mapuxu myngaiapovt "mipinmin”,
01apobl 63 OMIpOAAHLL APKLLILI MAHLICMbIPY 20ICi OKYUBIIAPObIY MAMeEPUanobl GU3VaIU3aAYUsL
apxblIvl ecme cakmayvina viknan emeoi. Mynoai Kypanoap 6inim bepy yoepicin dcana Oeneetice
wbleapvin, OKbImMyOblH MUIMOLIICIH apmmblpy2a KOMeKmeceol.

3aMaH e3repreH cailblH OuTiM Oepy omicTemMeci e3repeni, ©WTKEHI jKaHa TEXHOJIOTHsIIAp,
FBUIBIMM JKETICTIKTEp JKOHE QJIEYMETTIK TaJlanTap OKbITY MEH YilpeHy TocuiaepiH KalTa Kapayra
uTepMmeneiai. BypblHFBI TOCTYpiIl 9MiCTep 3aMaHayH TajanTapra CoWKec KelMeH Kalybl MYMKIiH,
COHJIBIKTaH TeNarorrap MEH OKYIIbUIApAbIH OuliM any mpoleciHe OeJCeHIi KATbICYhl YVIIiH,
WHHOBAIMSUIBIK SICTep MEH Kypajmapisl maifanaHy KakeTTumiri TyeiHpainel. KP IIpesumenti
K.K.TokaeB PecnyOnukanbik menarortap cbesinae: «biliM MeH FBUIBIM —TaOBICTBIH OacThl KUNITI.
bi3nin eH 6acThl MiHIETIMI3 — OCKEJICH YPIAKThI O3BIK CTaHAAPTTApFa Cail OKBITHIN, TopOueney», -
nen naiieivaarad [1]. By ce3nepnin 0acTbl OarbITHIHBIH MoHI, Ka3aKcTaHHBIH XKapKbIH OoJalaFbiHa
TeK OUIIM oHE FBUIBIMMEH FaHa jKeTyre OOJIaThIHBIH TYCIHAIPYMEH Karap, MeJarortapblH YT
aJIIBIHAAFBI JKayalKepIIUTIKTepiH KYLIeWTyre Heri3aenreH. JlereHMeH, OKylIbUIapAbH OiliM amyFa
KbI3bIFYIIBUIBIFBI MEH 13[CHICTEpPIH apTThIPy, Op 3aMaHHBIH ©3€KTI MaceseNepiHiH Oipi GOJbL.
Amnaiifa, erep Je Kei0ip MEKTel IMeaarortapbiHblH OyTiHri Ou1iM Oepy axicTemMeci MeH Oip FachIp
OYPBIHFBI 9IICTEMEHI CAJIBICTBIPCAK, YJIKEH ©3TepICTEepAiH CHTI31JIMETCHIH aHbIK aHFapambi3. XXI
FacelpJla azam Oanachl aTa-0abanapbpIMbl3 apMaHAald ajaMaraH TEXHOJIOTHSIApAbI jKacayMeH
alHAJIBICHITI, OMIPIMI3IIH Op KbIPBIHA 9CEP €TIll )KaTKaHa, Ka3aKCTaHIBIK O11iM Oepy canacsl Aa, Oy
BIKIAJIAP/AbI CE31HY Kepek Jen caHailMblH. Erep ae Oy skarnaiira Hazap ayqapMai, 1ocTypii Outim
0epy (opmaThiH KaFacThipa Oepcek, OHJa OLTIM alyIIbUIAPbIH FHUIBIMFA KbI3BIFYIIBUIBIFEI MEH
13/IeHICTepiHIH KeMYiHE aJIbIIl KeJleIi.

IOHUCE® wmamannapweiablH 3epTTeyiepine coiikec, COVID-19 mnanmemusichl Ke3eHIHIE
Ka3aKCTaJbIK MEKTENl OKYIIbUIAPBIHBIH OUIIMIH XoranTy opra ecenmneH 30-man 50%-ra neifin
aybITKbIFaH [2]. byHbiH ce0ebiH, emiMizaeri gocTypiai Oimim  Oepy dopmaThiHa  O3BIK
TEXHOJIOTHSUIAPIBIH TOJIBIK €HT131JIMETeHIMEH OaliIaHbICTBIPAMBIH.

[legarorukanarbl ”HHOBAIIMSIIBIK TEXHOJIOTHSIIAP JAETEHIMI3 - OUTiM Oepy 1CiHJIe aKmapaTTapIbl
Jasipiar, OHbl O11IM anyiibiFa 6epy nporeci. bys nmporecTi icke acklpya Heri3ri Kypaia KOMIbIOTEp
6o TabbuTaABRl. KoMmbroTep - OiiM Oepy iciHaeri OypbIH MISIIMIH Tanmai KeJIreH aHa, ThIH
JUIAKTUKAIBIK MYMKIHAIKTEp/Al MIemyre MYMKIHIIK OepeTiH 30p Kypaji. 3amMaHayW aKmapaTThIK
KYypajllapMeH >KOHE HMHHOBALMAJIBIK OICTEPMEH MKYMBIC ICT€y CTYICHTTEpIl YKBIITHUIBIKKA,
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HAKTBUIBIKKA, OEPUITEeH TarchIpMaIapAblH HOTHKEII OpBIHIATybIHa, 0aCThI MOceJiere Ha3zap ayaapa
Oiyre, AypbIC IEIIiM KaObu1ail aimyra TopOueneii.

MekTenTepie OKbITYJa JKacaHIbl MHTEJVICKTTI MalgadaHy[blH ©3€KTUIIr1, OHBIH OKBITY/bI
MHTEPAKTHUBTI )KOHE TapThIM/bI €Ty Kabinetinae xatblp. CoHbIMEH KaTap, Al TeXHONOTHUsATIaphI OKYFa
JleTeH KBI3BIFYIIBUIBIKTBI OSITHIN, OKYIIBUIAPIBIH 3aMaHayd MUMPIBIK KypaagapMeH KYMBIC iCTey
JaFIbUTAPBIH 1aMbBITAIbL.

3amaHayn Mocesesiep 3aMaHayH ety KoJaapbiH KaxeT ere/i. CoraH opaid, OyJI TAaKbIPBIITHIH
MakcaThl 3aMaHJaC TeJarortTapra AOCTYpJli OKBITY oJiCHAMAchlHA >KacaHabl WHTEIEKT (Al)
TEXHOJIOTUSUTAPBIH KOJIIaHyFa YChIHYMEH Heri3zene]i.

JKacaHpl MHTEIUIEKT KapKBIHABI JaMBII KeJle ’KaTKaH caia. OJaeMJIe 9pTYpIli TarchlpMaiap/ibl
OpBIH/IAM anaThiH OaFaapiaMaap keoeiin kenemi. JKubipma xbl1 OYphIH a1aMFa MYMKIH eMeC OOJIBII
KOpPIHI'eH Hopce Kasip IIbIHABIKKA aifHamyaa. OckiFaH OalIaHbICThI jKacaH/Ibl MHTEIEKT apKbLIbI
OoJyamakka apHaJFaH WASsAIapIbl TEeHepalusiay MYMKIHIIT J>KOFapbl JKOHE OJlap KEHIHCH
KOJIJaHBLTY/IA.

AtanMbiin TakpIpbiliTa Al TexHoorHsap apKbUIbl TapUXU TYJIFalaplAbl >KacaHAbl TYpIe
«TIpUITINY, ©3/epiHiH eMipOassHIapbIMEH TAHBICTHIPY SJiCi KapacThIpbuIalbl. Byn omicTi xky3ere
aceipy yuriH Midjourney >xone D-ID cekinai Al 6arnapnamanapbl KOIIaHbUTYbI KaskeT. MbicaameH
TYCIHAIpY VIIiH, Ka3akThlH TYHFBIII Teonorsl, Kazak KCP FreuibiM AkaneMUsICHIHBIH TYHFBIII
npesunenTti Kanpim MimanTtaiiynel CoT0aeBTHIH TYJIFACHI AJTBIH/IBI.

Al TexHONMOTHSANIAp — WHTEIUICKTYAIJIBI KOMITBIOTEPIIK OaFmapMmaliap MEH MaIliHa Kacay
TEXHOJIOTHUSICHI 9P1 FHUTBIM

Midjourney — 3epTTey KOMIAHUSCHI )KOHE OHBIH MOTIHJIIK CHIIaTTaMaliap HeTi3iH/ae KeCKIHIep
YKacalThIH aTTac kacaH/bl MHTEIJIEKT OaFaapiaaManblK Kypaibl.

D-ID — mrpiHaiibl yakbIT peKUMiHAE OST-oNIIET aHUMAIMSICHIH KOHE MMMEPCHUBTI JKOHE aJjamMra
ykcac Al jkacay yIIiH KEHEHTUITeH MOTIHAI JBIOBICKA ayBICTHIPY >KYHeciH maiiganaHaThiH BeO-
KOCBIMIII.

ABTOpABIH OeliHeCiH KoJNJaHa OTBIPBIN, >KAacaHIbl MHTEIUIEKT OaFaapiaMachl Ky3ere
ACBIPBUIFAH KYMBIC YIII KE3€HHEH TYP/BI.

1. Keiiinkepimi3aiH OeiHECIH KaJIbIHA KENTIPY

2. Keitinkepain eMipOastHbI KaiIbl IepeK JailbIHIaY

3. Keitinkepi 6argapiaamMa apKbUTbl «TipiATy», MOTIHAI ABIOBICTAY

bipinmrinen, Midjourney Oaraapiamachl apkpiibl KaHbI aTamMbI3IbIH HOPTPETIH CaTybIMbI3
KaxeT. Fynama ranpIMHBIH OeiHeCiH *KacaHAbl MHTEUIEKT apKbUIbl JKETKI3YAETl MaKCaTbIMbI3 —
OKYIIBUIAPJIBIH BU3YaTH3aIMsACHIHA BIKIAJl €Ty apKbUIbl OCpUIreH aKMmaparThl XKaJblHAAa CaKTayFa
BIKNAN eTy. barmapnamara Tapuxu TYIFaHBIH CYpPETiH YCHIHBIN, Oarmapiamara «byn amamuabl
reoJiorusi KaOWHETIHIIE KOCTIOMJE OeiHene» JereH cayal TacTalMbl3, HOTIIKECIHAe Oarmapiiama
6i3re Kanbimr Cor6aeBThIH emilip jkeple *OK IMOPTPETiH YChIHAAbl. ATanmblil Oarnapiamaja
©31HI3[IH cayalbIHbI3/Ibl Ke€3 KEJNreH TUIAe TacTal, JalblH CypeTTl >KYKTed anacki3. by
OarmapiamMaHblH OKY YIepiciHae, Ke3-KelIreH MoH OOMBIHIIA aKMapaTThl aBTOpJapAblH OeliHeciH
KOJIZIaHA OTBIPBIN KETKI3y/e, ©Te bIHFaWiIbl Ooyibin TaObUIaabl. Cebebl oKymIbLIapra OeplieTiH
cabaKThIH MaTepUabl HEFYPIIBIM KOPHEKI, opi HU(PIIBIK TEXHOIOTHSHBIH KOMETIMEH JaibIHAAIFaH
0oJica, Kac ypIiaKkKa COFYPIIbIM MEHIepy THIMII 00:1bI Ta0bu1anbl. Ce6ed1 03bIK TEXHOIOTHSIIAPIbI
MEHrepyze, KacTap[blH JaFaplIapbl MEH eNTUIIKTEpl oJjeKaia >KOFapbl OOJbIN TaObLIABL.
ABtopabsiH Midjourney OarmapiaMachl apKbUIbl JaWbIHAAIFAH, BUIACOMATEPHAIABIH HETI31H/IE
asibIHFaH (poToCcypeT TeMeH e CypeT 1 KepceTiireH.

0 “MexayHapo/HbI Hay4YHO-UccaefoBaTebCKUH LeHTp “Endless Light in Science”



TEXHUYECKHE HAYKH
Impact Factor: SJIF 2021 - 5.81 TECHNICAL SCIENCES
2022 - 5.94

Cyper 1. Midjourney Al a3ipneren Kanbi MiManTaitysIbIHBIH OPTPETI

ExiHnriaen, JaiiblH MOPTPETTI JKyKTen OosFaH coH, KaHbI ataMbI3 ©3iHIH 6MipOasHbIH, €re
CiHipreH eHOeriH OasHIam, OKyIIbIIapFa TAaHBICTHIPY YIIIH MOTIH JaiibiHaaybIiMb3 kepek. ChatGPT
HEUPOKeIiCl apKbUIbI TAPUXH TYJIFA Typajbl MOTIHII 93ipiieyre 0oJasl, Oipak OYJ1 )KYMBICTHI Kazy
Oapeiceinaa Kanpim CoTOaeB xailsibl MOTIHII ©31M 93ipIeaiM.

YuriHmn Ke3eHae — 9MICIMI3IIH eH Menryini 0eiMi, SFHA FAIBIMBIMBI3IBIH CYPETIH JKacaH bl
TYPAE «TipiaTim», MOTIHAI ABIObICTAay mpolecciH OacTaiiMbi3. byHbl xy3ere acelpy ymin D-ID
HEUPOKeIICIHE JabIHAIFaH CYPETT1 KYKTEI, TYJIFAHBIH MOTIHIH IBIOBICTayFa OYHBIPYBIMBI3 KAKET.
Apbl Kapaif, 013 YChIHFaH MOTIH/I AbIOBICTaY YIIiH, Ka3aK TUIIHAETI ep anaMHbIH “Voice 17 Hemece
“Voice 2” naypICTapblH TaHJIaMMBI3 14, )KacaHIbl MHTEJUICKT KaHbI aTaMbI3IbIH JaiibIH CYXOaThIH
D-ID Garnmapnamaceinna ceitneremi. byn Oarnmapnama onmemuiH 119 Timi OolbIHINIA aKmapaTThl
ceilyieTe anajabl, OHBIH IMIHAEC Ka3aK TUIl /I KaMThUlFaH. barmapiamana amyan Typil TULAEpIiH
YCBHIHBUTYBl JKQHE J€ Ci3 o3ipJereH Ke3-KelIreH MOTIHHIH JAbIObICTAIybl — OCBI TaKbIPBIITa
KapacThIPBUIBII JKaTKaH kKaHa 3aMaHayd WHHOBAIUSIIBIK TEXHOJIOTHsIapaAbIH THiMA1 Oeriri. Ce6eoi,
Oip Hemece OJaH Ja Kell Fachlp OYpbIH eMip CypreH aJaMHBIH eMipOasHbIH, >kahaHra TUTi3reH
BIKIAJIBIH, 51 00JIMaca XUKasIChIH 63 ay3blHaH ecTy — 0i3iH OyTriHiMi3re JeliH MYMKIH eMeC CEeKiIIi
KepiHi. Anaiifa, FRUIBIMH-TEXHUKAJBIK PEBOJIONMAHBIH KapKBIHABI JaMYBIHBIH Herizinge, XXI
FACBIP/IBIH O3BIK TEXHOJIOTHSIIAPBIHBIH 1IaMYbl, MTEarorukaibK yAepicTe OUTIM alylibliapFra OKbITY
MaTepHUAJIbIH KaHAIIIA TOCUT apKbUTBI YCHIHYFa MYMKIHJIIKTEp Oepim OTHIp.

3amaHayd TEXHOJOTHUSHBI OKYy YJAEpiCiHIH OapbIChIHIA KOJIIAHYIbIH HETi3iHze, 013 Oipmama
KOPBITBIHBLIAP Kacail anambi3. Al TexHonorusnapasiH Ou1iM 6epy 6apbIChIHAA KOJIIaHbUTYbI, O111M
aNyIIbUIApABIH  KBI3BIFYIIBUIBIFBIH  OATaJbl, OKY MaTe€pHalblHa JEreH TAaHBIMBIH apTTHIPHII,
aKMapaTThIH €CTe Y3aK CaKTaJIyblHA CETTIT1H TUTI13€1I1.

Heiiposxeninepaiy negarorrap YUIiH THIMJII aCTIEKTUIEPiH Keyeciield kepceTyre 00abl:

1) oKy MaTepHalibIH JaiibIHIAYAa KO YaKbIT aIMaiIbl;

2) ci3re TeK CyXOaTThIH CLICHAPHIIH JalbIHIAY, all KallFaH TajanTap HeMpoKemire *KyKTeneii;

3) cyx0aTBIHBI3IBI K€3 KEJTEH TiIAe JalbIHIay MYMKIH/IIT1;
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4) OKyWmIbUIApABIH TapUXW TYJIFAaHBIH ©3 ay3blHAaH OMIpOasHbIH €CTy  apKbUIbI
BU3YyaTH3aIUsUIAPBIMEH, OKyFa KYIITapIbIKTAPbIH aPTTHIPYHIL.

ApHaiibl OarmapiaMa apKbUIbl JaibIHAAIFAH BHICOMBI3IBI TEHEpPAIUsIaH OTKI3TeH COH,
QJIIEYMETTIK JKemnijepre kykren Hemece QR KoaplH jkacar, e3re agamaapra KOJDKETIMII eTyre
Oomanel. byt okbITY yaepicinae, OepisieTiH aknapaTThl OKYIIbUIApFa Yiiie BICHIKTayFa, KalTajaayra
JKOHE eCTe KaJIBIPyFa CEMTIriH TUri3ei. barnapiama apKbuibl JaibiHAaIFad MaTepuanibiH QR KobI
TOMEH/IE CypeT 2 KOpPCeTIITeH.

Cyper 2. Kanbir Cot0aeBThIH BUICOCHIHBIH QR KOIBI

Bonamakra OV TaKBIPBINTHI, SFHU JKacaHJbl HMHTEIUICKTIHI KOJJaHA OTBIPHIN, OKY
OarmapiamMaliapblHBIH ~HETI31HIE, OPTYpii TMOHIEpP HEMece TaKbIphINTap OOWBIHIIA 3epTTey
JKYMBICTApPBIHBIH JTHANIa30HBIH KEHEUTY/II JKOCTIapiian OoThIpMbI3. HakThIpak alTKaHa, OyII o/icTeH
Oenek, 0acka J1a >KacaH/Ibl MHTEJUIEKTiHI KOJIJTaHATHIH KOMITBIOTEPITIK OaFapiaManapAblH HeTi3iHae,
Oipmama SKCIIepUMEHTAIBIK JKYMBICTApIbI KY3€Te aChIPY/IbI dKOCIAPJIaIl OTHIPMEI3.

9/IEBUETTEP
1. https://www.akorda.kz/ru/glava-gosudarstva-prinyal-uchastie-v-respublikanskom-sezde-
pedagogov-594513

2. D.Ywuucon, nokrop B.Konnommm, A.Koneepa. [Torepu B 00y4eHHN B pe3yiIbTaTe 3aKPBITHS IIKOJI
B Kazaxcrane u3-3a COVID-19. Uccnenosanue / KOHUCE®, 2023 — 58 6.
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C++ BATJAPJTIAMAJIAY TUUIIHIH HEI'IBI'I OBBEKTIVIEPIMEH KBISMET

MAJAJIMEBA I'YJIBHAP YPA3ZAJIMEBHA
Afa OKBITYHIBI, XK.F.M., AkaneMuk ©.KyaTOekoB aTbiH1arbl XaablKTap JlOCTHIFBI
VYuusepcureri, HIpiMkeHT Kanacel, Kazakctan

KOPOKBAEB ABAYMAXHUJl YPUHBACAPOBUY
AFa OKBITYIIBL, K.F.M., Akagemuk O.KyatoekoB ateiagarsl X/{VY, IlIsiMkeHT

HAKAW AHHATYJT AUMAXAHOBHA
Ara OKBITYIIBI, I1.F.M., Akagemuk O.KyarOekos arbiagarsl XY, [lIsiMkeHT

XAMJIAPOB A3U3XOJKA CABBIPXAHOBHUY
Ara OKBITYIIBL, T.F.M., AkanemMuk O.KyaToekxoB arbiHaarel XV, [IIpiMKkeHT

Annomauyun: B cmamve paccmampugaromces a3vlk npoepammuposanus Cu+-+-c 6oecamoim
HAOOpOM onepamopos U KOMHAKMHbLIM CHOCOOOM 3anucu evlpadxceHuti. bnacodaps eubxocmu,
eblpasumejlbHocmu. U KOMRAKNMHOCmMu  C60UX KOHcmpyKlﬂllZ Cu++ 3zasoesan Hau60ﬂbmy10
NONYIAPHOCIb 8 cpede NPOPECCUOHANLHBIX NPOSPAMMUCIO8 U WUPOKO UCHONb3Yemcs npu
paspabomke CUCMEMHBIX U NPUKTIAOHBIX NPOSPAMM.

Knrwoueevie cnoea: obOvekmini - 0agoapiavi npocpammanay, Kiacc, o00Ovekm, oKuea,
Kacuemmep,20icmep, KOMRUIAYUAILAY. KOHCIMPYKMOP, 0eCmpyKmop

Keywords: object-oriented programming, class, object, event, properties, methods,
compilation. constructor, destructor.

OnepanusiiplK  Kyhenepae OarmapiaMaiblK TUITE KbUIAaM OpPbIHAANATHIH JKEKe OUTTepMEH
orepaus >kacalThiH onepaTopiapra TuiMal C++ nporpamma. Onap apKbuibl OaliIaHbIC TOPTTAPBIH,
MarHUTTIK JUCKUIEp/e )KMHAKTAYBIIITAPIbI )KOHE amNMapaTThIK Kypangapsl 0ackapyra MYMKIHIIK
xKacanael. AT, ajdFamKel Ke3lep/ae jKeKe THUITI KOMIBIOTEPIEP/IiH anmapaTThlK KypanaapbiHa KOJ
KETKI3€ ajaThlH MAlllMHAIBIK KOMaHAaJIapMEH *KYMBbIC 1CTEHTIH TOMEHT1 JIEHIeilsll accemOiep Tii
raHa OonateiH [1].

Cu Timi Oipre-0ipTe MAaMBITBUIBIN, Ka3ipri Ke3je HaiaamaHbpUIb Keite jkaTtkaH, 1983 skbutbt
ayHue xkysi emaepi Oacmbiibikka asFaH ANSI C Hyckachl ga skapbikka I1ibIKTI (ANSI -
CTaHIapTTapAbIH AMEepUKaIBIK YITTHIK HHCTUTYTHI). ANSI C TiniHiH TYpili HyCKanapbIiHa eHri31UIreH
CTaHJApPTTHI KiTanxaHanap jna 6ap. TUIIIH KeMIIUIIT] Jie &KOK eMec, O KYHeliK jkoHe KOJIJaHOaIbl
IporpaMMainap/sl AaiibiHaayra Oeiim, Olpak alHbIMajblIapra pyKcaT €TUIMETeH KOJ KETKIZY
MEXaHU3MIH KaMTaMachl3 €THeH Il )KoHEe KYpbUIaThIH KJIaCcThl 0acKa KJIACThIH 11IKI KJIackl (Myparep)
peTiHe Kapusiiilay MyMKiH emec. MyHaii o0beKTil - 6armapisl nporpammanay (OBII) timaepine
eHeTiH epekenikrepi eckepin, Borland International Inc ¢pupmacs! C TiniHiH JaMBITBUIFaH KaHA
Turbo C (Typ6o Cu) myckacein 1980 xpurmapasiH OackiHaa KapbIKKa Iibrapasl. Kewinnen Turbo
C++ 2.0, Turbo C++ 3.0 xone onapasiy KeHeiwrinren Borland C++ Hyckanapsl na maiiga O0Jisl:
Borland C++ 2.0, Borland C++ 3.0, Borland C++ 3.1, Borland C++ 4.0 sx0He KypbUIBIMIBIK JKOHE
anropuTMAEpAl 0acIIBUIBIKKA aJIbIN JaHbIHIAIFAH MPOIIETyPANIBIK KOFAPhI IEHI €I Til.

C++ Tim nme mpouenypasblk Tiia, Oipak onma OBIl TuUTiHIH epekmenikrepi KeH Typie
KapactelppitFad. OBII TidiHIe KOJaHBLIATHIH HET13T1 YibIMAap: Kiacc, 0ObEKT, OKUFa, KAaCHETTep
MeH djictep. by yreiMaap:

Tinme *xaarneH KyMbIC iCTeyre apHaJIFaH apHaiibl KOHCTPYKTOP, ACCTPYKTOP QYHKIUSIAPHI 1a
O6ap. KoHCTpyKTOp Kiacc THUINTI alWHBIMaNbl YIIIH JKaJTaH apHAibl OpbIH Oeiseni, ASCTPYKTOP
OOJIIHTEH KaIThl Ta3aJIaiibl.
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AnFamkel peT AaiiblHIanFaH nporpamMma MoTiHI Cu TuUTiHAE OacTamkbl KO JET aTajajbl.
[IporpaMma KOMIUIIALMSIIAHFAH COH, CHHTAKCUCTIK KaTeJiep CAHbIH KOPCETIM, KOCHIMILIA CYXOaTTHIK
Tepese mbiFas. [2].

Basic, Pascal, CH cusxThl AocTypili mporpammanay TUIAEpiHAE Kyplenli, YJKEH
IporpaMManap/ sl JaibIHAayAbIH KEMIIUIITT — O YIIIH HporpaMManaymibuiap TOOBIHBIH KOl KYIII
&KymMmcaybl KaxeT 6omateiH. [IporpamMmManaynbl xeHinaery ymin 80 — KbU1gapsl ’kKaHa 00BEKT, Kace
(object, class) yreiMmapsl eHrizimin, oO0bekTii — Oarmapasl mporpammanay (OBIT) Tocimi Herisre
aneiaabl. OBIT — CU-ne KongaHbIIaThIH TPOIEAYPATBIK JKOHE KYPBUTBIMIIBIK MpOTrpaMMaayabiH
YKOHE MOIYJIb KYPYABIH JaMbIThUIFaH TYpi. O Gepinrenaepai 6enri 6ip abcTpakMsUTBIK TSHTeiIe
KepCeTil, MOAYJIb/IIK MporpaMMaay sl naaananael. Meicansl, Visual C++ nmporpammanay xyieci
00BEKTLTI TTporpamMMaray HeriziHae Bu3yainbasl Typae KypburraH. C-mig OBII Tocimia naiganaHsim
KYpbUIFaH xaHa Hyckacbl C++ gen atanazasl. Borland C++ Builder (BCB) ockl Tinain Heri3inae aa-
vpmHaaFad.  OOBEKTIII TporpaMMaayJblH BIHFAHCBHI3BIFEI — OHJA JOCTYPJ MporpaMmaliay
Tociaepi maiganana Gepiameriai, Oipak OHJAFbl KON KUBIHIBIKTAp apHAWbl TOCUIAEp/l Maiganany
ApKBUIBI T€3 MICTIJITEH.

OBII TinmiHiH [OoCTYpili mporpaMMmanay TUIIEpiHEH e3TenIuiri — TUNTe epicTepre Koca,
KAacHeTTep JKOHE 9JIICTEP /€ CUIMAaTTaIa Ibl:

epicrep — CU-neri KypbutbIM (struct) TUMIHIH epicTepi CUSKTHI,

KacHeTTep — OOBEKT CUIMlaTTaMalaphbl;

oicTep — KIIACTBIH OPICTEPI MEH KACHETTEPiH OHJICHUTIH TpoIeaypaiap MeH (QyHKIUsIap.

Kiace — xorapbiia KepceTireH KYpbUIBIMIBI (epicTep, KACUETTEP KOHE 9/1ICTEP/IeH TYPATHIH)
tun. SIrHu, knacce oaerreri C THIIHIH KeHeHTITeH Typi. Kitace Tumi apKbUTBI CUITATTalFaH allHbIMAJTbI
00BEKT (HBICAH) JIeT aTaJlajIbl.

Xyiie 00BEKT YIIiH JKaATHIH JUHAMHUKAIBIK OOJBICEIHAH apHAibl OPBIH KaJAbIpaabl. SIFHU,
IIBIH MOHIH/E, OOBEKT JKail ailHbIMaJbl €EMEC, O - JKaAThIH JUHAMUKAIBIK OOJBICHIHBIH KE3AeHCOK
aJipeciH CaKTaWTBIH KepceTKiml. bipak mporpamMmmana oran C-1e malgaHbBUIATEIH KOPCETKIM Oenrici
() eHri3inMei xa3blIaIbl.

OOBEKT KYpBUIFaH Ke3/Ie aBTOMATTHI TYPZE KOHCTPYKTOP (constructor) Jem aramaThlH 9JIiC IIa-
KBIPBUIBIT, OJ1 00bEKTIHI JUHAMHUKAIBIK 00JIBICTa OpPHAIACTHIPAbI, TMHAMUKAIBIK JKaTaH 00bEKTiHI
apHaiibl necTpykTop (destructor) omici XKOSIbI.

ConpiMer, OBII - na malimanaHpulaThIH OOBEKT CO31HIH €Ki MarblHACKl Oap: aifHbIMAabI
(aOcTpakTThl, 1epeKci3 00BEKT) jK9HE HAKThl OOBEKT (MbICabl, (hopmMana OpHATHUIFAH KOMIIOHEHT,
TEOMETPUSIIIBIK JIeHe, T.c.C.). BCB — na OipiHin 0ObeKT HaKThI KJIacc JaHACHIH aHBIKTAMIbI.

Kinacka wnepapxusuiblk (OaFbIHBIITHI, YKOFApbIJaH TOMEH) KJIAacTapAblH €Hyl A€ MYMKIH.
Mpicanel, reoMeTpUSIIBIK (PUTypajap KJIachl Ka3blK (GUrypanap xoHe KeHICTIK (purypanapsl 00JaThIH
€Kl 1K1 KJIacThIK (urypanapra Gesnineni. An »xa3blK (urypanap kiacel Tedenepi Oap (ymoypsi,
KOMOYpHIIT) koHEe Tebenepci3 (meHOep, syumrc) Oonbim ekl imki kimacka OemiHemi. OO0BEeKTiM
nporpammaiaynaa OapiblK KiacTap HepapXwsuiblk Typae Herisri TObject kiackiHaH Tapaisl
(TObject — TPersistent — TComponent — ...). ofeTTe HETi3ri KJIacThl aTalbIK, OaFbIHBIHKBI KJIAC-
TapAbl TYBIHIBI HEe cOOWIiK kiactap nen ataiiael (TObject — OapnbIK KiacTapIblH apFbl aTachl,
TComponent — GapibIK HEPapPXHUSITBIK KOMIIOHEHTTEP/IiH KOFaprbIchl (kommoHeHT aen TComponent
KJIACBIHBIH Myparepi OoNaThIH KIJIacC JaHACHIH aTailibl)). op YpHaK ©3iHIH aTalbIK KIACHIHBIH
MYMKIHJIKTEpIH (OpiCTepiHIH, KacHUEeTTEepiHIH, OMICTEPIHIH CHUNATTaMajapblH) KaObUIAAaIbI.
Mgicansl, TObject knaceiubiH Create (6acTamkpl MOH MEHIIIKTEY (MHHUIMANIAY)) dJici OapibIK
TysIHIBI KJacTapra TuicTi (TObject kimaceiaaa koHcTpykTOp Create nmem atanaabl). 9p ypriak e3iHe
KOCBIMIIIA )kKaHa MYMKIHJIKTep (cunmaTraManap) KOChII, KeJieci yprakrapra 6epyli MyMKiH.

BCB — na xmacc atayein T opmineH Oacrtay kenmicuireH. dopmara €HTI3UIT€H KOMIIOHEHT
JTaHACHI CaH/IBIK MHIEKC KOCBUIFAH KJIacC aTaybIH alabl.

TyBIHIBI KITACTBIH CHITATTATY TYPI:

type <TybIHZBI KJIacC aTaybl>=class (<Heri3ri Kiacc aTaybr>);

<KJ1acc MyIlEeJIepiHiH Ti31MI>
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end;

var <o0beKT> : <KJlacc aTaybl>;

MYHJaFbl KJIacC MYIIEJEpI - epicTep, KACUETTEP JKOHE dJIiCTep.

Mpvicanwr,

TForm1 = class (TForm)

Buttonl : TButton;

Labell : TLabel,

Procedure Button1Click ( Sender : TObject);

Forml : TFormi;

TForml = class (TForm) >xa3ysl TForm KiachIHBIH YATiCIMEH KYPBUIATBHIH jKaHa (TYBIH/IbI)
TForm! xmacein agpiktaael. Forml : TForm1 »xoneiagarsl Form1 aliHBIMAIIBICE - KIacC JaHACHL.

[Iporpammansl naiteianay OapeicbiHna BCB wmonynsain Interface Oemimine ¢opmara
EHTI3UITeH KOMIIOHEHTTEp MEH OKHFAchl TaHJAJFaH OICTEP/l CUIATTayAbl aBTOMATThl TYpPAE CH-
ri3ei, oicTep/i icKe acklpy HyCKaynapbl MOAYAbAIH implementation GenimMiHe KOJIaH JKa3blIa/bl.

Kamme, BCB — ma kmacce menm  e3iHe yKcac JaHajapbl JalbIHAAy VIIIH YAT1 TYpiHIE
QJIBIHATBIH, TOJIBIK TYP/IE JaiibIHAaIFaH MporpaMMa Y3iHAICiH Je aTaiinsl. [Iporpammanayiist OypeiH
JalbIHIFaH KJIACC JIaHACBHIHBIH KOIIIPMECIH TYpJi mporpammaliapra €HTi3il, MporpaMMalayibl
YKOHE OHBIH KOJIEMIH KOII )KCHUIJETyiHe O0IaIbl.

BCB KkypaMbiHa XY3lIeTeH JaiblH KJIACTap €Hri3UITeH, Op KOMIIOHEHT KaTaH Typle TeK Oip
KJIacKa FaHa THiCTi. MBICabl,

BCB — na dopma (TForm) kommoneHnTi — Forma kiacbiHa THICTi, OCBI THIITI aiHBIMAJIbI
(Form1) — kiacc oowekrici. Kimace Gesiri peTiHae cunaTTaibli, KaxeT 0osica, MOy ibaiH Implemen-
tation (icke acbIpy) OemiriHe Ka3blIAThIH COMKEC TIPoLIeypa - 9Jic.

Mpicanet, procedure TForm1->Button1Click — aic.

dopwma imrire opHagacteipbiiFad TEdit komnonentiniy Editl qanacein (o0bekTicin) eki per
IIEPTKEH Ke3/1¢ Maiiia 00JaThlH OKUFaHbI OHaeYIT oiciHe (porie1ypachiHa) MbICaT:

procedure TForm1->Edit1Click(Sender : TObject);

begin

Editl->Text = “Ci3 penakuusiiay epicid exi pet mepTriHi3”;

end;

IMporpammansl icke KOCY KOMaHAAchl OepijreH COH KOMIWJISATOP aBTOMATThl TYpJe HeEri3ri
MOJTyJIbI'€ CHTI3IITeH ToMeH Ierl ekl oiCcTi OpBIHIaN b

Application->CreateForm(TForm1, Forml);

Application->Run;

Bynapneix Oipinmiici xxanra Forml oobekricin Kypaasl (00bEKTIHI HHUIIMAIANBI), SKIHIIICI
Application o0bekriciHe KOCBHIMIIAHBIH Heri3ri (opMachklH icke Kocyra Hyckay Oepeni (Run).
JXoraphbiza jka3bpUFaH MpoIeIypaHblH OpbIHAaTy HoTHXReciHae popmanbiH Editl epicine onbiH Text
KacueTiHe MEHIIIKTEIreH MITIH sKa3bUIabl.

OBIl — nma kmacc ymiH Myparepiik, MHKAINCYJSIMS JXKOHE MOJUMOP(PHU3M MPUHIHUITEPI
CHTI3IJIreH.

Myparepiik - mporpammaja HEri3ri Kjacc TUIIHIH TYBIHABI UEPApXUSIIBIK KiacTapiaa 1a
CaKTaIyHbl.

Mpicanvl, aBTOMOOHIIB KEHIJ JK9HE JKYK MalnHachl 0060 Oeineai. OnapabIH )KYMBIC icTey
JKarIaiibiHa OaiJIaHBICTBI, CHIAaTTaMalapblHa OPTaK XoHE O6JIeK epicTep, KaCHEeTTep MEH OIICTep
eHri3iTyl MyMKiH. bipak, op KalChIChIHA KEKe — JKEKEe THIMTI TOJIBIK aHBIKTay YHEM/1 emec. bipiHix
TUIH aTajJbIK €Til KaOBbUIJAI, €KIHIIICIHE KOCBIMINIA KAaCHETTEep/l eHTri3y keTkurikTi. BCB-HbIH
6apunbIK knactapel TObject kiaceiHa Mparep.

WNukancynsuus (imriHae, 01pTyTac) — Kiace epicTepiH, KaCHETTEPIH kKoHE 9/IICTepiH OIpIKTIpit,
OipTyrac TYpiHIE KapacTelpy MyMKiHAiri. MWHKamcymsumuss KiIacTbl NpOTrpaMMaHbIH —KaliFaH
OeJIiKTepiHEeH O6JTiN aJIbIl, HAKTHI €CETTI eIt

y YIIH Maigananyra MyMKiHAIK TYFbI3aThIH IPUHIUII.
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Mbicanwi, TForm xnacel o3 Ooiibinaa Windows — TepeseHi AailbiHaay YIIiH OapiblK KaxeT-
TINEp/Ii iImHIe caKTaiabl (631H1e MHKATICYIIIAMIb).

[Tonmumopdusm (Kem TYpIiIiK) — Myparep KiacTapAblH aTalbIK KJIacKa €HTI31ITeH 9JIiC aTaysl
OoiibIHIIa 0acKa KaCHETTep EHI13UINeH YKcac eCcenTi Hienryine O00aaThbIHBIFbL, SFHH TYPJIl KJacTapaa
op TYpJIl 9peKeTTep il OpbIHAANUTHIH dicTepre Oipaeit atay Oepy MYMKIHJIII.

KopeiteiHapmait kene C++ TimiHAEr! KIaccTap KONTETeH Oleparysuiapibl KOJJIaHYIIbI
TUNITEPIH OOBEKTUIEPIMEH JKYMBIC ICTEHII KoHE KaiTa >KYKTey MYMKIiHIIUTITiHE ue. MyHmai
MYMKIHJIKTep 00beKT-Ki1acTap yuriH 0omaael. OnepanusHblH KaiTa KYKTENyi, KJIacTbIH ()yHKIHS-
orepanusIchl KOMEriMeH JKYy3ere achIpblIajibl, OHBI KJIACC MYIIECi Hemece AOCTBHIK (YHKIHACHIHA
alfHanIbIpyFa HeMece Xail QyHKuusara aiiHanasIpyFa 6o1aael. Onepanusiapabl Kaita sKyKTey TUITI
0epy, QyHKIUsIIApABI XKoHE OipHEIIe KOHCTPYKTOPIap bl KypyFa 0omaibl.

Knacc 00beKTICIH KypFaH Ke3lle OJI YIIIH COMKeC KeleTiH KOHCTPYKTOP aBTOMATThI TYpIE
maKkeIppiiagbl. OObEKTTIK alfHBIMANBUIAPBIHBIH MHULUAIN3AUSACH KOHCTPYKTOPBIH OpPBIHAATYbI
CHSIKTBI MHUIMATN3AIMSICH Ke31HIe JIe OPbIHIaIa bl )KOHE JKa/Ibl/1a TUHAMHKAIIBIK 5KaIbIMEH YKYMBIC
OpbIHJQJIMAaca oHE KOHCTPYKTOp KakeT Oojmaca, OHAa YHCI3MIK OOHMBIHINA KOIIpIlm aiy
KOHCTPYKTOPBIH KOJIJIaHY KOMETIMEH KOIipiN aly KOHCTPYKTOPBIH aHBIKTay Kepek emec. OchiHaan
KJIacTap/ia KOJIJaHbLIaThIH OaFAapiaaManap AYPhIC AKYMBIC 1CTEH/I.
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Anoamna: IDEF(0 moodenvoey a0icnamacsl HeziziH0e KOHOUmMepIiK 6HiMOepOiy Komepme
JHCOHe DONUEK CayOdChiH JHCy3e2e aACblPamvlH KICINOPLIHHLIY OAlblH OHIMIH camyobl 6acKapyoulH
aKnapammulix HCyueciniy hyHKYUOHANObL MOOEII HCACANObL.

Tyiiinoi ce3oep: 6ackapyovly aknapammolk Jicyieci, @QYHKYUOHANObIK MoOeli, Kipic
aknapamol, 0atiblH OHIM, HCOHENMY HCOCHAPDI.

Kipicne. Onnipic meH caTyzbl, OHBIH 1IIIHJE ©31HIH cayAa Xellici, KOHTUTEPIIK eHIMep,
KapTbulail (haOpUKaTTap apKbUIbl XKY3€re achlpaThlH KOCIOPBIHABI KapacThIpbIHbI3. KeTepme caty
OeiMi JalbIH OHIMJII TOJIBIK KOJEeMJE OHE THICTI CamaHblH OepilIreH acCOPTUMEHTIHAE CaTy.Ibl
KaMTaMachI3 eTel.

BenimHIH Keneci MiHAETTEpl MEH PYHKIHUSIAPHI O6ap:

- TaWbIH OHIMI OTKI3Y JKOCIAPBIHBIH JKETKI31J1IM JKOCTapapblHa JKOHE jKacalFaH IapTTapra
COMKeC OpBIHJATYbIH KAMTaMachI3 €Ty,

- KOiiMaja 1aiiblH ©HIMHIH HOPMATHUBTIK KOPBIH CaKTay;

- TaINCHIPBICTApBl OHIM TypJepi OOMBIHIIA TONTACTBIPYFa, NEPEKTEpHl >KHHAKTayFa KOHE
OH/IIPIC JKOCTIApbIHA aTaybl MEH CaHbl OOMBIHINIA €HT13YTE;

- ITaBIH OHIM/II KETKI3Y JKOHE )KOHENTY JKOCTapiapblH jkacay;

- )KETKI3Y ’KOCTIapJIapbIHBIH OPBIHIATYBI TYpaJibl XKUBIHTBIK €CEII JKacay;

- KYH caiiblH KoiimMara Oip TOYIiK iIIH/Ie TYCKEH AaibIH OHIMHIH HOMEHKJIATYpachl MEH CaHbI
TypaJibl aKIapaTThIH O0JIYHI.

TanceipMaHbl TY:KbIpbIMAAY. OHAIPICTIH OHTAWIbl KOJIEMIH >KOHE OHIM aCCOPTUMEHTIH
aHBIKTay JKOHE HKOHOMMKAJIBIK-MAaTEMAaTUKAJIBIK MOJeNb KypyAaH Oactanaabl. OHEpPKICINTIK
KOCIMOPBIHHBIH OHAIPICTIK-CATy KYPBUIBIMBIHBIH 3KOHOMMKAJIBIK-MaTEMAaTUKAIBIK MOJAEIIH KYpY
YILiH MiHJIET KO0 Kepek. Tamceipma: eHAIpicTIK OaraapiaMaHblH KipiCTiiK, 0ocekere KaOlIeTTiIiK
KOHE KOFaMJbIK MYJIeJIep TalanTapblHa COMKECTINHIH MaKCUMaJIAbl MHTETPaIbl KOPCETKIILIH aTy
YILIiH OHJIPICTIK KOCIMOPBIHHBIH OHIPICTIK-CaTy KYPBUIBIMBIH MOJIE/b/ICY MPOLIECTEPIHIH aFbIHBIK
CXeMachl MEH JIOUEKTUTITIH d3ipIiey.

MapkeTuHrreri Mozenbaey Oip-OipiMeH OailaHbICTBI OipKaTap Ke3eHJAepleH TYpaThlH eTe
KYPZEi MPOIECTi YChIHAIBI.

Bipinmi ke3eH. TanceipMa Koro. 3epTTey MakcaThiH a3ipiaeyai KaMTuabl. bi3ain karnaiina-0yin
KOCIMOPBIH IIBIFAPATHIH ©HIM aCCOPTUMEHTIHIH KYPBUIBIMBIH OHTAUJIAHBIPY MOJISIIIH Kacay.

Exinmi ke3eH-3epTTey OOBEKTICI YIIIH MOJAENBAI TaHAay. byi Ke3eHae MapKeTHHITIK
JKaF Al peciMey, TeHIeYJIep TYPiHAe MaTeMaTUKAIBIK TOYSIUTIKTEPAl KYPY, ailHbIMAJIbLIap MCH
HIeKTeynepi 6oy Ky3ere achbIpblIaibl.

YuriHmn ke3eH. Mojenbii Kypy/ibl Tajaay Heri3iH1e OHTalIbI meniM Kaosiiaay. Mojaenbaey
Mpoleci HaKThl NPAKTHKAIBIK JKarnaiinapia o3IpJIeHreH MOJENbIiH THIMIUIIIH Oaramayra
MYMKiHAIK Oepeni. Erep oHTaimaHmppyAaslH OYI Mozeni THIMCi3 0ojca, ON TY3eTyre jkKaTajbl.
TepTiHmI Ke3eH acCOPTUMEHT KYPBUIBIMBIH OHTAWIaHIBIPYABIH THIMAUITIH Keleci KpuTepuisiep
OoiipIHIIIa Oarayayabl KaMTHIbI: KOCIMOPBIHHBIH MaKCHUMaJIbl KIpPICIH aHBIKTAy; CTPAaTETHSUIBIK
OargapiamMaHbl TAaHAY.
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OKOHOMUKAJIBIK-MATEMAaTHKAIBIK ~ MOJICNBJIIH  aKNapaTTBIK-HOPMATHUBTIK  0a3aChIHBIH
HETi3/1eMeCi KACIOPBIHHBIH OHAIPICTIK JKOHE CaTy KYpPBUIBIMBIH OHTAaMIaHABIPYIaH Typaibl.
Kocnapipl-oOKOHOMHUKAIBIK MIHACTTEPIIH TOH EPEKIIENiri-Kem ©3reprilliTiK, OJIApJbI IKy3ere
aCBIPYIBIH KONTETeH Tocnaepiniy 6omysl [1].

OHAIPICTIK KYPBUIBIMIIBI OHTAMIAHIBIPY MIHAETI-KOCIMOPBIHHBIH SKOHOMUKAIIBIK dJ€YeTiH
naigananyabH €H THIMJII HYCKAchiH Herizaey. KocimOphbIHHBIH OHAIPICTIK KYPBUIBIMBIH HETi37CY
YIIIiH OHJIIpic KOJIEMIH ocTapJiiay YJIKeH MaHbI3Fa ue.

KocinmopelHHBIH ~ ©HJIPICTIK-CATy  KYPBUIBIMBIH  OHTAWJIAHIBIPYABIH  AKOHOMHKAJIBIK-
MaTeMaTHKaJIbIK MOJIEII:

I. tanceipma kor. Konmma 6ap eHHipiCTIK pecypcTapabl MaianiaHa OTBIPHIN, MaKCHMAaJIbI
aKIajgal KipicTi 3epTTey YIIiH OHEPKICINTIK KOCIMOPBIH OHIMAEPIHIH HET13T1 TYPJIEpiH OHIIpYy MEH
OTKI3Y/IiH OHTAMIIBI KOJIEMIH aHBIKTAHBI3.

II. TexHUKANBIK-9KOHOMHUKAJIBIK KOI(PGUIIMEHTTEP/II KOJIJIaHa OTBHIPHIN, alHBIMANbLIAp MEH
HIEKTeYJIEP/iH Ti3IMiH KacaHbI3.

I1. Kipicti onTainanablpy GYHKIIUSACHIH TYXKBIPBIMIAY.

IV. OHAOIpicTIK-OTKI3yi OHTAHIAHIBIPYIBIH SKOHOMHKAIBIK-MATEMATHKAIBIK MOJICIIHIH
OHTAMIIBI IICNIMIHE TaJlIay JKacay

O3ipJeHIN KaTKaH aKNmapaTThIK-0acKapy KyHEeCiHIH HeTi3ri MakcaThl KeJell KOHE CEHIMJII
aKMapaTIieH KaMTaMachI3 €Ty Heri3iHae O0acKapyablH KEJSIITIH apTThIpy eceOiHEH KoTepMe caTy
0eIiMi KBI3METIHIH THIMJIUTITIH apTThIPY OOJIBIT TaObLIA b

AKnapaTThIK Xyiie KaMTaMachl3 €Tyl kepek [2]:

1. MomimetTep 0a3achlHIa aKMapaTThl KUHAKTAY: KIMEHTTEP TYypalbl, TAICHIPBIC OepiireH
OHIMI OHJIIpy OOWMBIHINA KIUEHTTEP aJbIHJa KaOBUITaHFAH MIHJETTEMENEP Typajbl, KIUSHTTEP
QNJIBIHIAFBl  MIHIETTEMENIEPIl OpBIHAAY Typanbl. byJl KOCIMOPBIHHBIH KJIMCHTIICH —©3apa
opekeTTecyiHe TiKeleld KaThICThl akmapar (KIUEHTTIH aTaybl, KIMEHT OpHATacKaH aiMak, KyKaT
HBICAHBI JKOHE MOMIiJIC JKacaJFaH KYKaTTBIH HOMIpi, TalChIPbIC OEpiIreH TayapHblH Oarachl MEH
CaHbl, HAKThl KJIMEHTKE >KOHENTUINeH OHIMHIH CaHbl MEH aTaybl koHe T.0.). byn akmapatthiq
OapIbIFbl  KOCITOPBIHHBIH JKOHE OCHI KIMEHTTIH opOip jkaHa MOMIJIECIHAE, COHJai-aK eHIMII
KITMEHTKE )KOHENTY Ke31H/Ie )KaHaPThUIATHIH IEPEKKOPFa SHI131Ie].

2. Bepinren kputepuiinepre colikec ajJbIHFaH aKIapaTThl CaKTay KOHE CYPHINTAY.

3. [MaitnananyuisIHBIH TanaObl OOMBIHINA aKMAPATTHI BIHFAUIIBI TYpAE (TYpIli ecenTep TYpiHAe),
COHJIali-aK IIBIFY KY)KaTTaphbl TYPiHJIC YCHIHY.

XKyiiene cakranaTbH MaTIMETTEp OOIIMHIH op TYPJIi KbI3METKEpJIepiHiH KaXKETTUIIKTEpl YIIiH
KOHE Op TYpal TypAe Tajam eTulyl MyMKiH. MoceneH, MbIcalibl, KIWEHTTEp OOMbIHIIA
MIHJETTeMEeNEePIiH OPBIHAATYBl Typajbl €cell KOCIMOPHIH OONIMIIENepiHiH KIUEHTTED alJAblHAAFbI
MIAPTTHIK MIHAETTEMEJICPAIH OPBIHAATYBIH OaKpUIayIbl KAMTaMaChI3 €Ty YIIIH Tep caTy OeiMiHIH
OacTHIFbIHA KAXKET.

Konautepiik KocimOpbIHHBIH JaibIH OHIMIH OTKI3yll OacKapyiblH o31pJIEHIeH aKmapaTThIK
XKyHeci MbIHaall MiHAETTepl ey i KaMTaMachl3 eTei:

- KJIMEHTTEP/IiH TaINChIPhICTapbl OOMBIHIIIA MIHACTTEMENEPIiH eceOiH XKYPri3y;

- IAPTTHIK MIHIETTEMENEp HET131H1e OHIIPICTIH al/IbIH aJia )KOCHaPhIH KaIBIITACTHIPY;

- IAPTTHIK MIHJETTEMENEp HET131H/1€ allJIbIH aja KOHEeJTY KOCHapblH KaJbIITaCTHIPY;

- €CeNTep/Il ATy MaKCaThIH/A TYTHIHYIIBLIAP MEH Tayapiap Typasibl aKIapaTThl TAAY.

Knuentrepain TanceipbicTapbl OOKWBIHIIIA MIHAETTEMENEP/Il €CETIKE ATy bl )KYPri3yre apHajIFaH
OacTankpl KyKaT-OyJl KIMEHTTIH TalChIPBICBIH OpBIHAAYFa MiHAECTTEMEHI KaObU1iay YIIiH OapIbIK
Ka)KETTI aKkmapar, COHIai-aK JailblH oHIMI1 Oerun Oip KIMEHTKE KOHENTY Typasibl aKlaparT, SsFHH
COJI KJIMEHT allIbIHAFbl MiHJETTeMeNepi opbiHaay. KineHTneH kaHa mapT xacacy Ke3iHje xyiere
KOCIMOPBIHHBIH KJIMEHT aJIJIbIHIAFbl OFaH TayapJIbIK OHIMII JKETKi3yre j»MaHa MIHJIETTEMECIH
CUIATTANTHIH Kipic akmapatsl Tyceni [3].

Kenminm TyckeH akmapaTThlH HETi31HJE TaIlChIpbIC OOWBIHIIA MIHJIETTEMEHI TIPKEY XKy3ere
achIPbUIAbI, SIFHU JKOCTIApJIAHFAH OHIM HIBIFapy KeJieMi apTajbl. JlaiiblH eHIM/II KITMEHTKE KOHENTY
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Ke3lHAe Kylere >xeHenTy (axTici OoibIHIIA aKmapaT KEJil TYcell, OJ1 3 Ke3eriHIe TIpKeyenl.
Knuentrep angplHOarbl MiHAETTEMENEPAl OpPBIHIAY JKOCMApIApbl JXKOHE HAKTHI OpBIHAANFaH
MIHJIETTEMEJIEp Typalibl Kojiga Oap AepekTep OOWBbIHINA KIUEHTTEP alAbIHIAFbl MIHIETTEMENEP
OOMBIHINA KaJIFaH OHIMHIH OHJipiCc KeJIEMIH €CenTey Ky3ere achlpblUiaibl.

Minnerremernep OOWBIHINIA OHIIPIC KOJIEMI, KaJIFaH OHIM Typajbl aKmapaT HETi31HIe eHIpic
KOCIIAPBI, )KOHENTY KOCIMAPhl, TYTHIHYIIBUIAP MEH TayapJiap Typasibl aKapaTThl Taluay *KacallaJbl,
COHai-aK Oenriyi Oip yakbIT Ke3€HIHIE KIMEHTTEp alJbIHAaFbl MIHIAETTEMEJCPIH OPBIHIATYbI
Typajibl €cenTep jkKacalajbl >KoHe KeTepMme caTy OeniMiHiH OacThiFbIHA kiOepijeni. OHIIpicTiH
aJJIBIH aJia )KOCTIAPBIH KAJBINTACTBIPY MIAPTTHIK MiHAETTEMENEp HETi3iHIe opOip Tayap MO3UIUACH
YILIiH KaXETTi OHIpic KeJIeMiH CHUIaTTaiThIH Tayapiap OOHBIHINA aKIapaTThIH KOMETiMEeH, COHa -
aK OKOCTapJlaHFaH Ke3eHHIH OachIHAAFbl KOWMMaaarbl JaliblH OHIMHIH KaJJBIKTapbl Typabl
aKmapaTThIH KOMETIMEH jKy3ere achlpbliajabl. by MiHAET ail caiiblH aifjIbIK >Kocmap jkacay YIIiH,
COHJTai-aK >KbUJI CAlbIH KBUIBIK JKOCTIAp Kacay YIIiH meniesi [4].

AJNIBIH aa aljIbIK OHIIpic )KOCTIaphl aJIJIBIHFBI Al JIBIH OpTachIH/Ia xKacaaabl. JKbUIIbIK eHIipic
XKocmapbl TeK Ooipkamabl OONBIN TaObLIAAbl KOHE OTKEH >KbUIJBIH JKEJITOKCAHBIHIA >Kacajalbl.
AWMIIBIK KOHE JKBUIIBIK JKOCIIAp SKOHOMHKAIBIK JKOCTapiay jKOHe Tanjay OeliMiHe kibepineni.
Confbpl OHAIPIC JKOCHAphl alJbIH-aa JKOCHapJAbl OHJIpiC O6eJiMIMEH J>XKOHE HKOHOMHUKAJIBIK
Kocrapray JkoHe Tanjay OesiMiMeH KeJliCKeHHEH KeiiH FaHa maiijga 0osaibl.

Tanceipma yiniH OacTankel akmapaT KIMEHTTEp OOMBIHINA oHE Tayapiap OOWBIHINIA KIUEHT
TanceIpbic Oepred apOip Tayap MO3UIMACH! YIIIH opOip KIMEHT alJIbIHIAFbl MIAPTTHIK MiHIETTEME
OOMBIHIIIA JAWBIH OHIM/II YKOHENTY/IIH KaXETTI KOJEMIH CHUIATTANTBIH aKmapaT OOJIbIT TaObLIaIbl.
MinzeT aii calfbIH - aJIJIbIH ajla alJIbIK KOHEINTY )KOCTIApPBIH JKacay YIIIiH KOHE Kb CAalbIH - )KBUIIBIK
YKOHEJITY JKOCTIAphIH Kacay YIIH Menrieni. AJJIbIH ana >KeHeNTy Kochapbl TYMKUTIKTI )Kacayra
KBI3MET eTe/li. OHIIPICTIH alIbIH-aj1a aiJIbIK )KOCIAPBIH OFaH ©3repTyliep eHri30ecTeH KaObuIIaran
Ke37ie, COJl aiifa apHaJIFaH ajJIbIH-ajia ailIbIK >KOCTIap bl KapaM/Ibl IeN caHayra 00Jaabl.

AWl CallbIHFBI JKOHEJITY JKOCTIAphl aJIIBIHFBI alJIbIH OpTachIHAA Kacaiaabl. JKbUIIBIK KOHEITY
KOCTapbl TeK OoJDKamAbl OONBIN TaOBLIAIbI KOHE OTKEH >KBUIABIH JKEITOKCAHBIHAA KAcalalbl.
KypacTeippuiraHHaH KeiiH eKkeyi e SKOHOMUKAJIBIK KOocapiay skoHe Tanaay OeliMine xkidepineni.
Tancelpma yiIiH OacTankel akmapaT KIMEHTTep MEH Tayapiap Typasbl aKknapaTr OoJbIl TaObLIaIbl,
oJIap TAICHIPBIC OEpPreH Tayap MO3UIHUSIIAPHI, OJApABIH OpHATACKAH aiiMarsl OOMBIHINA KIHEHTTEPAI
CUIIaTTaNUIbI.

benrini Gip ecentep YIIIH HaKThl JAEPEKTEpAl KOPCETY KaKeT: TajlJlaHAaThIH YaKbIT KE3€Hi,
Tayapiap ToObI, KIHEHT, aiiMak, Tayap. MoceneHi IIeHIy[iH MaKcaThl-)KapHaMaHbI >Kocmapiay
TypaJibl memiM KaOblgayFa Heri3 00JIaThIH JKaJIbllaMa aHAIMTUKANIBIK ecenTepi Kypy. Ecen 6epy
KMUIIT1 )KapHaMaHbl JKocTapiay Kuilirine 0aiIaHbICTHI.

2. OyHKIMOHAIABI MOACNB1 33ipiey skone cunarray. IDEF0 moaem opkarran sxyiieH1 61piik
peTiHae ychiHynaH 6acranasl (cyper 1).
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Cypert 1- bBactsl koMmnoneHT «Tayaprnapibl ecenke aimy» Auarpammacsl (6eiaceHainiri) 0ombim
TaOBUIAIEL.

TayapnapablH KelyiH JKOHE CaThUIYBIH €CElKe ajly, COHbIMEH KaTap OapiblK ecenTepii
KAJIBINTACTRIPY («Oackapy») OENTUIEHTeH epekeNiep HETI3iHIe KOHE OyxranTep, KacCHp apKbUIBI
(«mexaHu3MY) Ky3ere acbipasl. Kipic akmapaThl — ©TiHIM koHe 0ara Typaubl ManiMeTTep. JKyleHiH
HOTIKEC] MOT-(PaKTypaHbl CaTy Typajibl TYOIPTEKTI KAIBITACTHIPY OOJBIT TaOBLIA B

- Kipicreri aknapart - «baHk aHbIKTamMachbl», «OTiHIM», KaccaHblH Kipic 6araMbD».

- backapy peTiHAe KOJIaHBUIATBIH MOTIMET - «OTiHIMAepai pacimuey», «lIpaiic mmcTy,
KpI3MeTKE TUIICH3USY.

- Mexanusm petinge «byxrantepy, «Meremkepy», «Kaccup» KonmaHbUIaabL.

- IlewrpicTarel akmapar - «Tesem Typanbl mot», «Keminmik Ttamons», «CaTbUlFaH
Tayapiapy.

KapacTblppuiblll OTBIpFaH OeJimMaep COWKECIHIIe KOMIIAHUSHBIH 1IIKI JKaFJalblH TOJBIK
KaMTH/IBI.

JexoMmno3uuusa (QyHKIUsIApAsl KOMIOHEHTTepre Oeidy YIUIIH aKmapaTThlK Kyienepni
MoJIeNIey Ke3iHIe KOJIaHbUIanbl. JIeKoMImo3umus auarpaMmanapbl (yHKIUSIIapAbl HaKThUIAYFa
apHaJiFaH oHe opOip Killl >XKYHeHI >KoHe KOHTEKCTIK JuarpaMMaHbl Kyilenepre Oeiy Ke3iHze
OJIapJBIH ©3apa OPEKEeTTeCYlH cumaTTaiifpl. JKOFapFbl JCHTEWIIH KOHTEKCTIK IuarpamMMachiHJIa
OepiireH JKaiFbl3  (YHKIUS EHINIeC JauarpaMMara OemiHeni. ©3 Ke3eriHge, OChl  1IIKi
GyHKUMSIIApABIH OPKANCBHICHI KeJiecl TOMEHT1 JCHIeWie EeHIIJIeC auarpamMma acad OTBIPHIIL,
KOMIIOHEHTTepre OeiiHel, oHAa KeiOip (yHKUusIap KOMIIOHEHTTepre OeiiHyl MYMKiH. Opbip
EHIIIIeC JuarpaMma 6ac GJI0KTHIH KOCHIMINIA ACTAIM3AIUSACHIH KAMTaMachI3 €TETIH eHIIiIec OJ0KTap
MEH KOPCETKUIEPl KaMTU/IbI.

Kemeci 2 cyperre Tayapibl €celKe ajly IMPOLECIHIH JICKOMIO3MIHMSIIBIK JJTHArpaMMachl
OepinreH:
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Cypet 2 — JIeKOMIO3UIUSIIBIK JHarpaMma

Kymbic GapbIchiHIa, OacTankbl Olp KOMIIOHEHT OesieKk TOpT O6JiKTI KaMTBUIBII Kacalbl.
AJNBIHFaH JMarpaMMaHbIH OapiiblK OJIOKTapbIH KYHeml TypAe ACKOMIO3MLHMs skacanazsl. JKyiiere
Kipy JAeHreliH aHbIKTay/bIH OlpiHINI Ke3€eH1 MaiJalaHylIbl CaHATBhIH aHBIKTay OOJIBIN TaObLIaIbI.
KnueHtTiH aThl OOMBIHIIA OHBIH CaHATHIH aHBIKTAYMEH MaiJananynbuiap 6a3acbiHaa i37ey Ky3ere
acelpplIabl. benrimi Olp caHaTka colikec >KyieH1 naiiajaHyIIblFa YCHIHBUIATBHIH OKUIETTIKTEP
aHbIKTaNabl. By1aH opi Tayap TEXHHKACHIMEH TaHBICTHIPY JKOHE Tayapbl TaHAAy MYMKIHIIUTIKTEPI
AKY3€ere achlpbLIajbl.

Cyubara colikec OM3HEC poIeCTepIi Keneciaei cumarrayra 601a b

1. Cary GesimiHIH MEHEKEpl KYHACHTIKTI Mpaic-apakka COWKEC TYPMBICTHIK TEXHHUKAHBI
CaThIIN ajJyFa KIMEHTTePAIH OTIHIMIEPIH peciMaeni. OTIHIM eTiHIMIep )KypHAJIbIH/A TipKeTeIi.

2. OTiHIMII peciMIIeTeHHEH KeWiH caTy OesiMiHIH MEHEIKepl KIueHTKe moT Kosael. Lot
HIOTTAp Ti3UTIMIHAE TipKeJesi.

3. Ecenmi kyH caliblH anaapl )KOHE OHJCH I, KipiC KaccalblK oplepiep koHe OaHKTIH Y31HIi
KeIllipMeci Typasibl MAIIMETTep KEeJiN TYCKeH aklla KapakaThlH Kaccara HEMEece €cell aibIpbicy
HIOTBhIHA YHBIMAACTIpy. OChl KY’KaTTapblH HeTi3iHAe OyXraiarep TeJIeHI'eH IOTTapbl aHBIKTaH1bl
’KOHE IIOTTAp Ti3UTIMIH/E IOTTHIH TOJICHICHI TypaJibl OENTi XKacanbl.

4. Cary OemiMiHIH MEHEIKEpl KYH CalblH KIMEHTTEPACH TOJIEMICPAIH TYCyiH OaKbUIaIbI.
Erep etiHiM OoifpIHIIA TeseM Mep3iMi ©TII KeTce, all TeJeMaep Tyclece, OHAa MEHeIKep OTiHIM
JKYpHAJIBIH/IA OTIHIMHIH JKapaMChI3JIbIFbI Typasbl OCNT1 KOSIIbI.

5. MeHemxkep caThIl ally Typajbl IIOT TYPiHAE AEPEKTEepl caTyIIblFa KeHecrire xidepei.

6. CaTyIbl KOHCYJIBTAHT IIOT HET131He TOJIEHI'€H TayapFa Tayap )KyKKY KaTbIH Ka3blIl Oepei,
COJaH KeHiH Tayapnabl camachl MEH XHBIHTHIFBIHA TEKCEPE[i, CAThIl aJbIHFAaH Tayapra KemuImiK
TaJIOHBIH Ka3bIN Oepei (TONTHIPAIbl) XKoHE Tayap bl CaThII alyIIbiFa Oepe/ii.
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7. Op ailIbIH COHBIHJIA MEHE/KEP OTIHIM KYPHAJBbIHbIH HET131H/I€ TYPMBICTHIK TEXHUKAHBIH
opOip MoJeIiHe KeJill TYCKEH OTIHIMIEPiH CaHbl MAIIMETTEP/11 KaJbIITaCThIPA/IbI.

CoHbIMEH KaTap, MYHJaFbl OTIHIMIEPAl TIPKEYy JETreHIMi3 — KEJIreH KIMCHTTePIH
aHBIKTAMAaChIH JKOHE TayapJiap Ti3iMiH 06a3ara Tipkey. Erep kiauent 6enriui 6ip Tayap sl TaH1all ajlFaH
OoJica, TayapIbIH JKapaMIbUIBIK MEP3iMiH HeMece 0acKa Jia Tayapra KaThICThl MAIMETTEP/II TipKeI
pacimaey KaxeT. KimmeHt Tayapzsl Hecuere anaTbiH 00Jica, OHAa TayapAbl XKbUIFa HeMece aiira Oerin
TeJIey KePEKTIT1H paciMIIey KaxeT.

An erepne, KOJIMa-KOJI ©TEeMaKbIHBl KaJJIbIpaThiH 0Oosica OyxrainTepiik OejiM Tayap.bIH
OarachlH PACIMJIET JKAJIITBl COMAChIH KIIMEHTKE YChIHAABL. TayapabslH OapJiblK Ky>KaTTapblH pacimMaeT
OoFaHHAH KeHiH, MEHEKep CaTbUIFaH TayapJblH Ky’KaTTaMachlH pacTaiel. KimeHT TayapabiH
TOJIEMiH OTel, Kaccara 0aphIl €CenTeceIi.

OJIICTEMEHIH HETI131H]Ie TOPT HETI3T1 YFBIM XKaThIP:

- rpadUKaIBIK TYp/ie TIKTOPTOYPHINI TypiHAe OCHHENCHIeH XOHE KapacThIPBUIBIIT OTBIPFaH
Kyie menOepineri 6enriii 0ip GpyHKIMAHBI OUIIpeTiH (YHKIMOHAIIBI OJIOK YFBIMBI;

- (yHKIIMOHANILI OJOKNEH OHIENTeH JKYWEeHIH DSJIEMEHTIH KOpPCETeTIH HEeMece OCHI
(byHKIMOHANIBI OJIOKIIEH KopceTiireH (GpyHKImsFa 6ackalia acep eTeTiH nHTepeiic JOFachl Typabl
TYCIHIK;

- KYpAeJi mpouecTi OHbIH KypaMmaac (GyHKIMsIapbiHa 06y Ke3iH/e KOJNaHbIIAThIH BIABIpAY
YVFBIMBI, aJT MPOIIECTIH erKEH-TErKEWITI IEHTeiiH MOJIeIThb Kacaylibl TIKEJICH aHbIKTaIblI.

blnpipay >kyiieHiH MOJEINiH >KeKe auarpamMMmaliapAblH HEpapXUsIbIK KYPBUIBIMBI pPETiH/E
OipTIHAC KoHE KYPBUIBIMIIBIK TYP/E YChIHYFa MYMKIH/IIK Oepei, OyJ1 OHBI a3 )KYKTEJTeH KOHE OHal
cigimzai ereni. blnpipay mporecinae KOHTEKCTIK auarpaMMaza KyieHi OipiiK peTiHae KepceTeTiH
dbyHKIMOHAIABI OJOK Oacka auarpamMmaja erKer-TerKehial KapacThIpbUIaibl. AJIBIHFAH EKiHIII
JeHreisli  auarpaMMa KOHTEKCTIK JuarpaMMaHblH —(DYHKIIMOHAJABI OJOTBIHBIH HETi3ri  1mIKi
GYHKIMSTApBIH KOpCeTeTiH (YHKIMOHAABI OJOKTapJaH Typalbl OHE OFaH CHIIiiec OO
Ta0bLIabI.

KnuenTrepain TanceipbicTapbl OOMBIHIIA MiHIETTEMENEP/l €CenKe alyAbl )KYprizy MiHICTIH
eHrizyre TarceIppic OepyIIiHIH TaNCBHIPBICHIH OPBIHIAYFa MIHACTTEMEHI KaObUIIay YIIiH OapiibiK
KQKeTT1 aKmapat, COHAai-aK AaiiblH eHIMI1 Oenriii Oip KIMEHTKE JKOHENTY Typaibl aKnapar, siFHU
OCHl KJIMEHT aJBIHAAFbl MiHAETTEMENepi OpBIHAAYy OpHAJIACKAH TAaICBHIPBICTBIH HETi3/IeMEINTiK
KyXaTbl (IIapThl) Kenin TyceAl. MIHAETTIH MakKcaThl KIMEHTTEP albIHIAFbl MiHIETTeMeNepIiH
OPBIHAATYBl TYpalbl €CeNTeplli KaJbINTaCThIPY, COHAANW-aK TaibIH OHIMII aBTOMATTaHABIPHUIFaH
Kocmapiay MEH OTKI3y[IH aKMapaTThIK jKYMeCIHIH KaJFaH MIHAETTEpiH ey YIIH Heri3 0oJbln
TaOBLIATBHIH KIIMEHTTEP aJIJbIHA KaObUIJaHFaH MIHAETTEMENEp Typabl aKIapaTThl KYPrizy OOJIbII
TaObLIaIbI.

OHpipic >KOCHapbhlH Kypy MIHAETIH EHTI3yre KIWEHTTEp aJAbIHIAFhl MIHIETTEMEICPIiH
OpPBIHAATYBIH KaMTaMachl3 €Ty YIIIH op Tayap MO3UIMACH YIIIH KaXeTTI OHIIpIC KeJleMiH
CHUITATTANTHIH Tayapiiap Typajibl aKnapaT, COHJai-aK KocmapiaHFraH Ke3eHHIH 0achlHaa KOWMaIarsl
JaibIH OHIMHIH KaJIbIKTaphl TYpajbl aKmapaT KeJeui.

MiHzeTTiH MaKcaThl KaObUIIaHFaH MiHIETTEMeJIep HeT131H/1€ OHIPICTIH allAbIH-aJla )KOCTIapbIH
KYpy OOJIbIN TaObLIAIBL.

Ochbl TanchIpMaHbIH HIBIFYBIHIAA 013 OHIIPICTIH aljbIH-ajla YXOCTapblH ajambl3. JKeHenrty
KOCHApBhIH KAJIBINITACTHIPY MIHAETIH EHIi3yre KIMEHT TarchIpblc OepreH opOip Tayap MO3HIUACHI
YIIiH opOip KJIMEHT aJIIBIHAAFbI APTTHIK MIHAETTEME OOMBIHINA JabIH OHIM/I1 dKOHEITYI1H KaXKETTI
KOJIEMIH CHUIATTaMThIH KIMEHTTEp OOMBIHINA KOHE Tayapiap OOMbIHIIA akKmapar KeNlil TYCEel.
MiHneTTiH MakcaThl KaObUIIaHFAaH MIHJETTEMEJIEP HETI31H/AE >KOHENTY JKOCIAphIH KYpy OOJIbII
TaOBLIAbI.

Knuentrep Typanbl koHE Tayapiap Typasbl akmapaTTbl Tajjay MIHAETTEpPIH €HTi3y YIIiH
KIMEHTTEp MEH Tayapiap Typallbl MAJIMETTep Kelil Tyceli, ojap TalChIpbic OepreH Tayap
MO3UIIMSUIAPHI, OJIApPJBIH OpHAJIACKaH aiiMarbl OOWBIHINA KIMEHTTEPJl CHUIATTaibl. MoceneHi
HICIITY/AiH MaKcaTbl-KapHaMaHbI )KOCTIapJiay Typajbl HISNIiM KaObu1ayra Heri3 00JIaThIH jKajbuiaMa
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AHAIUTUKAJIBIK ecenTepl Kypy. TamncelpbicTap/ibl OpbIHIayFa OachIMIBIK Oepy MIHAETIH €Hri3yre
KJIMEHTTIH TalChIpbIC KeJieMi Typalibl aKnapaT, KJIMEeHT TypaJlbl aKnapaT, COHJai-aK TarnchbIpbICThIH
OpBIHAQTY MEp3iMi Typalibl akmapar Keneal. AJBIHFaH aknmapaT TajlJaHajbl, COoAaH KeHiH
TanCBIPBICTBI  OPBIHAAYABIH €H THIMAL IIapTTapbl Kacajajapl. TanchlpMaHbIH MaKCaThl-
TaTICBHIPBICTAP/IBIH OPBIHIATY PETiH KAJIBIITACTHIPY.

O3ipJIEHT€H MO/JIeIIb HETi31HEH 3epTTEeTIH IKOHOMUKAIIBIK O0BEKTLIEP Il JaMBITYIbIH MYMKIH
HYCKaJIapblH aHBIKTay KaXKeT OOJIFaH Ke3/le MEepCNEeKTUBANBIK Taljay MIHAETTepiHAe KOJIaHyFa
OarpiTTanFad. CoHaii-ak, YChIHBUIFAH MOJIENb, €rep OHBIH THiCcTI MoaudUKanusacel Ooica, Oomxay
YIIIiH FaHa eMec, COHBIMEH KaTap IIaFbIH KOCIMMOPBIHHBIH KBI3METIH aFbIMIAFbl OacKapy YIIiH e
Kapam/ibl 00JTybl MYMKIH.

[[TaFrbIH KOCIMOPBIHHBIH JKYMBIC 1CT€Y MPOIECIH MOAENBICY aJTOPUTMI Keleci KaJaamaapibl
KaMTH/IbI:

1-xanam. Hecuenep MeH KapbI31ap/bIH TYCY YaKbITBIHBIH KOJIEMI MEH BEKTOPBIH MOJIENIb/ELY.

2-xagam. CaTbIll aJIbIHFaH MaTEpUAIap/IbIH KOJIEMiH €CenTey.

3-Kajiam. OHIM HIBIFapy KOJIEMiH eCcernTey.

4-kanam. Y3[ikci3 Hemece OYTiH Ke3/IeHCOK [IaMa peTiHAe OHIMII caTy KeJieMiHe eIiKTey.

5-kagam. KaccasblK KoIMa-KoJI aKIIaHbIH MOHIH €cenTey.

6-xamaM. CanbIKTapAbIH Kbl HIBIFBIHIAPBIH €CENTeY KOHE MalbI3apabl TOley.

7-kanmawm. [Talimanb ecenTey.

8-xamam. EcentiH oHTainel TpaekropusickiMeH MII KbI3METiHIH mapaMeTpiepi MOHJEPiHIH
dbopMynanapbl OOMBIHIIIA aJbIHFAH COUKECTITIH Talaay.

9-xagam. JIMCKOHTTAyJbIH >KUBIHTHIK KOX((HUIMEHTIHIH HAKThl MOHJIEPIH JKOHE OTIMILIIK
napaMeTpiH KOpCeTy/IeH aHbIKTay.

10-xkagam. HlaptTap OGOMBIHIIA MIAFBIH KOCITOPBIH KI3METIHIH HOTHIKEJIEPIH Taj1ay.
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Cyper 3 - lllaFbIH KSCIMOPBIHHBIH KYMBIC 1CTEY MPOLIECIH MOJIEbICY aJTOPUTMI

KoMmanusi Ky)KaTTapblH €HT13y BIHFAUIBUIBIFBI YIIIH OIpHEINe aHBIKTAaMaJIBIKTap >Kacajbl:
«bemimmienepy, «KpmeTkeprepy, « TanceipeicTapy xxoHe «PekBu3uTTepY, «TipKey AepeKkTeMenepi»
CUSKTHI OipHeINe aHBIKTaMasiap jkacaibl. TeMeHIe €Ki aHBIKTAMAIBIKTHI KYPYy CHITATTajlaThiH
0omapl, aTtamn ailTKaHaa: «OemiMILIeIepy» KoHEe «KbI3METKepIep».

Hepekremenepre coiikec, OeJIMINEIEPIIH aTayjaapbl, KbI3METKEpJIepre TaralbIHIaIFaH
Jaya3bIM TYpJepi, KbI3METKEpJep aThl-KOHi, KbI3METKEpIEep/IiH OpbIHIayFa THUIC MiHIETTeMelepi,
aTKApBUIFaH KYMBICTHI TIPKEY JepeKTeMeNepi, KbI3METKepJIep Typaibl aHbIKTaMajiap HI 131111,

[larblH  KOCIMOPBIHHBIH KACIMKEPIIK KbI3METIHIH THIMIUIMH OaranayJblH YCHIHBUIFaH
aJITOPUTMI OHBIH THIMIUTITIHE OOBEKTUBTI, KYPBUIBIMJIBIK SKOHOMHUKANBIK O0ara Oepyre MyMKIHIIK
Oepeni. O3ipJeHreH ajIropuTM OaciibUiapFa KOCIIKEPIiK KbI3METTI YHWBIMIACTBIPY NpoOIeciHe
SKOHOMHUKAIIBIK TYPFbIIaH OJIIICHIeH KO3KapacleH KapayFa, 0acKapyUIbUIbIK MIEHIIMAEpAl Keaeln
KaObL1/1ayFa, COHIal-aK YKOHOMHKAJIBIK OpTa (DaKTOpIapblH €CKEpe OTHIPBIN, OHBIH JKYMBIC iCTEY
THIMJIUIITIHE Tajjay >KYPri3y HETi3iHAe TYyTacTall ajFfaHaa WIaFblH KOCIMOPBIH KBhI3METIHIH
OaFpITTapBIH TY3€Tyre MYMKiHIIIK Oepei. KapacThIpbuiran SKOHOMHKAIIBIK-MaTEMaTHKAIIBIK MOJIENb
HETI31H/1e UMUTAITUSIIBIK MOJICIIBICY/Il OPTYPJIl OHIIPICTIK O0BEKTIIEPIiH OJap/IbIH Tayapiaapbl MEH
KBI3METTEPIHE CYPAHBIC TIEH YCHIHBICTBIH TYPAKCHI3IBIFBI MEH KE3CHCOKTHIFbI JKaFIalibIH I )KYMBIC
icTeyiH 3epTTey ImeHOepiHe OomKaMIbl CUTIATTAFbl OPTYPJII MOCEIIeTeP Il STy YIIiH Makiaganyra
00a b

KopbIThbIHABI. O3ipieHreH (YHKIMOHANIBIK MOJAENb TEXHHKAIBIK Kypanaap KelmeHIHIH
napaMeTpiepiH ecenTey YIIiH MaiJalaHbUIIBL: KipiC aKmapaThIHBIH KejeMi; opOip Tamceipma
OOMBIHIIIA JEPEKTEep/ll OHJCY AaITOPUTMJEpPI; IMIKI >KYHENepiH XYMBIC ICTEY PEeKUMICPIHIH
ANTOPUTMCPI; CaKTaJFaH aKMapaTThIH KOJIEMIIK-YaKbITTBIK cUnarramanapel. KepcerinareHn
aManap/bly e3apa OaillaHbICHIH KepceTeTiH Oapabap Mojaemb KaOABIKTHIH TYpl MEH OHBIH CaHbI
€CeNTENICTIH KYMBIC TapaMeTpJICPiHIH MOHICPIH, COHJAW-aK aKmapar Ke3AepiHiH KEHICTIKTIK
OpHANACYbIH >KOHE OHBIH TYTHIHYIIBUIAPHI apachIHAaFbl KaJbIITACKAH OailaHbICTApIbl €CKEPETiH
TEXHHUKAIBIK KypaJiap KeIeHIHIH aKMapaTThIK-JIOTHKAIBIK OAiJIaHBICHIH aHBIKTayFa KbI3MET €TTi.

KocinopslHHBIH JaliblH OHIMIH caTy MpOIECTepiH MOJENbAey OHAIPICTIH THIMAUIITH
apTThIpyFa MYMKIHTIK Oepemi. IMUTAIMSITBIK MOJCIBICY/II KYPri3y KYpajJapblH, IMapyaniblUIbIK
KBbI3METTI KeWIeHl Talgaydbl J>KOHE OHBI KY3ere achlpy oMICTEeMECIH MEHIepy MaHbI3IbI
(akTopaapabIH KapKbl-3KOHOMHUKAJIBIK KOPCETKILITEPre dCEpiH 3epTTeyre, OHAIPICTIK pe3epBTEp/Il
KYMBUIIBIPY IIAPTTapbl MEH (aKTOpJapblH aHBIKTayFa JKOHE HETi3[eyre, ©HEPKICINTIK
KOCIMIOPBIHHBIH Kap)KbUIBIK KAFJAHbIH JKOHE OHBIH KYHBIH apTTBIPYIBIH HETI3T1 KypaaaapbiH
aHBIKTayFa MYMKiHIiK Oepeni. Ocblnaiiiia, 60mKay JKoHe aHATMTUKAIBIK-IMATAIIUSITBIK MOIETIBACY
omicTepl HETI3IHAEC YCHIHBUIFAH TOCUI HWHBECTUIMSIIBIK-UHHOBAIMSUIBIK JKOOAHBI JKOCIapiay
CaTBICHIHJIA J1a, OHBI ICKE achIPy CaTBICHIH/IA J1a IIAFbIH KOCIMOPBIHAAPIBIH Kocimkepiik KbI3METIHIH
TUIMJUTITIH HEFYPIIBIM YTHIM/IbI OarajiayFa bIKIajl €Tyl MYMKIH.
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3KOJIOTMYECKHUE BbI3OBbI M MTEPCHEKTUBBI YCTOMYHUBOI'O PA3BBUTUA
B HE®TEI'A30BOM OTPACJIA

KAPAI'Y3UHA KAPUHA KAPAMAHOBHA
CryneHTKka TEXHHYECKOTO (pakyabTeTa
AKTIOOMHCKOTO perruoHaibHoro ynusepcuteta uM. K.2KybaHnosa

Hayunsriii pykosogurens — K. TYJIEIT'EHOBHA
AkTo0e, KazaxcTan

Annomayun: Cmamvs NOC8AWEHA AHATU3Y KIIOUEBbIX NPOOIeM YCMOUYUBO2O PA3ZGUMUS 8
Heghmezazo60il ompaciu, 6KIOYAs IKOI02UYECKUe NOCIeOCMBUsL OesmelbHOCMU KOMNAHUL,
nepepabomKy 0mxo008 U NepcneKmusbl HeopeHusi Oojee dKoa02uuHblx mexuonoeut. Ocoboe
BHUMAHUE YOensaemcs 0eUCmeUIM KOMIAHUL NO CHUNCEHUIO 8030€liCNBUsL HA OKPYHCAIOWYI0 cpedy U
PACCMOMPEHUIO 2100ATbHBIX MEeHOeHYUll, GIUAIWuUX Ha 0yoywee ompaciu. Paccmompenst kak
poccuiickue, max u 3apyoedxcHvie UCCIe008aHUs, NPedoCmasisiouue KOMNIEKCHbIU 632140 Ha
meKyujue 8bi308bl U NYMU UX PEUCHUSL.

Knwoueevie cnoea: ycmoiiuugoe passumue, Heghme2azo8das ompaciv, 9KOJIO2UYECKUE
nocieocmasust, nepepabomra omxo0o08, yeiepoousvlii Ceo.

Annotation: The article is devoted to analyzing key issues of sustainable development in the oil
and gas industry, including the environmental impacts of company activities, waste processing, and
the prospects for implementing more eco-friendly technologies. Particular attention is given to the
actions taken by companies to reduce their environmental impact and to the global trends affecting
the industry's future. Both Russian and international studies are considered, providing a
comprehensive view of current challenges and solutions.

Keywords: sustainable development, oil and gas industry, environmental impact, waste
processing, carbon footprint.

Anoamna: Maxkana myuaii-eaz canacvlnoaebl MYpaKmvl 0amy Maceneiepin manoayea
apHanean, OHuIY TWiHOe KOMIAHUANLAPObIY Kbl3MEeMiHiH IKOJIOSUANLIK Canoapaapbl, KaioblKmapobl
OHOeY JICIHe IKONOUANLIK MA3A MEXHONOUANAPObl eH2i3y NepCneKmueanapvl Kapacmulipbliaobi.
Epexwie nazap xomnanusnapoely kKopwiazam opmaza acepin memenoemy OOUbIHUA Kabblioan
AHCAMKAH WAPATIAPLIHA ICIHE CANANBIH DONAUIARBIHA d2Cep ememiH JHcahanOblK ypoicmepee OoniHzeH.
Kaszipei ke30eci Kubinovikmap meH 01apobl weuty Hcor0apvlH KeueHoi Kapacmulpamvit peceiiiK
Jkcone wemenoix 3epmmeynep Kapacmulpbli2aH.

Tyitinoi co3oep: mypaxmoi 0amy, MYHa-2a3 canidcsl, IKOA0LUAIBIK CANOaApAap, KAI0bIKMapobl
OHOey, KoMIpmex [3iH azaumy.

HedrerazoBass oTpacib ocTtaeTcsi OJHON M3 CaMbIX 3HAYMMBIX JJII MHPOBON KOHOMHKH,
obecrieynBasl 3HAYUTENBHYIO JOMI0O NOTpelsasieMoil »Hepruu. OAHAKO HMHTEHCHBHAs J0ObBIYa U
nepepaboTka HEPTH M Taza CONMPSHKEHBI C CEPHhE3HBIMU DKOJIOTMYECKUMHU pHucKaMu. [IpoOiembr
YCTOMYHMBOTO Pa3BUTHUS CTAHOBSTCS BCe 0OJIee aKTyaIbHBIMH Ha (JOHE KITMMATHUECKUX H3MEHEHUH 1
rJ100aIbHBIX YCWJIMKA IO CHM)KEHHIO BBIOPOCOB YIVIEPOJHBIX Ta30B. JledATeabHOCTh HePTerazoBbIX
KOMITAaHUHM TPHUBOJUT K BhIOpOCAM MAPHUKOBBIX T'a30B, 3arps3HEHUIO BOJOEMOB U Pa3pyLICHUIO
HKOCUCTEM, OCOOCHHO B UYBCTBUTEJIbHBIX PETHOHAX, TAKUX KaK ApPKTUKA. ITO TpeOyeT BHEAPEHUS
HOBBIX TIOJIXO/IOB ¥ TEXHOJIOTUH JIJIsi MUHMMH3AIIUU 3KOJIoruueckoro yiiepoa [1, c. 45-56].

CoBpeMeHHbIE HCCJIEIOBAaHUS  MOATBEPXKIAIOT HEOOXOJUMOCTh Iepexoja K Ooiee
HKOJIOTUYHBIM MeEToJaM paboThl B OTpacid. TEeXHOJOTWHM HU3KOYITIEPOJAHOW N10O0bIUM U
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HCIOJIb30BaHNE BO30OHOBIISIEMBIX HCTOUHUKOB 3HEPTUU MOTYT CYIIECTBEHHO CHU3UTh HETaTHBHOE
BO3JICMCTBUE HA OKpYyXarollyto cpeay [2, c¢.23-34]. B To ke BpeMsi KOMIIAHUU CTAJIKUBAIOTCS C
BbI30BaMH, CBSI3aHHBIMU C HEOOXOJAMMOCTBbIO O0ECIEUUTh PEHTA0EIbHOCTh CBOMX OIEpaluii B
yCIOBUSAX Ti00albHOrO mepexona K "3emeHoi" suepretuke [3, c. 101-118]. Ognako ycmeurHoe
BHEJPEHHE YCTOWYMBBIX TEXHOJOTUH TIO3BOJIUT HE(PTEra3oBHIM KOMIIAHHMSIM  OCTaBaThCA
KOHKYPEHTOCTIOCOOHBIMH U COOTBETCTBOBATh MUPOBBIM CTaHIAPTaM B 00JIACTH IKOJIOTHH.

OnHOI W3 BaXXHBIX SKOJOTHYECKHX MpoOJieM HedTera3oBOM OTpaciu SBISETCS OOJBIIOE
KOJMYECTBO OTXOJIOB, OOpasylomMxXcs B Mporecce JO0bMU W TMepepabOoTKH YTIeBOIOPOIOB.
CoBpeMeHHbIE METO/bl YTHIIM3AIMU OTXOJI0B, TAaKUE KaK TepMUUYecKas o0padoTKa, peKyIbTHBAIISI
3arps3HEHHBIX TEPPUTOPHIA U TIOBTOPHOE MCIOIb30BaHUE OYPOBBIX HIJIAMOB, O3BOJISIOT COKPATUTh
HEraTMBHOE BIIMSHUE Ha OKpYyXarwolyto cpeny. IlpumepoM >¢dexTuBHOI nepepaboTku sSBISETCS
HCII0JIb30BaHUE OTXO/0B JIJIs1 BOCCTAHOBJIEHUS HAPYIIEHHBIX 3KOCHCTEM MJIM B KAUE€CTBE MaTEpHAJIOB
nst crpoutenbetBa [4, ¢.78-89]. B Poccum u apyrux cTpaHax pa3BUBAIOTCS TEXHOJOTHH,
HampaBJICHHbIE HA MUHUMHU3ALMIO OTXOJIOB U MOBTOPHOE UX MCIOJIB30BaHUE B MPOU3BOJICTBEHHBIX
npoueccax. [lepepaboTka OypoBBIX IUIAMOB U JPYTMX OTXOJIOB B CTPOUTEIbHBIE MaTepHallbl WU
WCIOJIb30BaHNE WX B arpOTEXHUYECKUX MPOEKTaX OTKPHIBAIOT HOBBIC MEPCIICKTUBBI JIJIsi CHIDKEHUS
9KOJIOTUYECKON Harpy3ku [5, ¢.15-28]. DTo Takke CrocoOCTBYET YMEHBIIEHUIO 00BEMOB OTXO/IOB,
MOJIeKAIUX 3aXOPOHEHHIO, U COKpAIIAET TUIOIAAH, 3aHAThIE TTO/1 TOJIUTOHBI 11 OTXOA0B [6, c. 12-
25].

OrpoMHBI JKOJOTHUYECKUI yIIep0 HAHOCHTCS OJKOCHCTEMaM B TMpOLEcce JOOBIYM U
nepepaboTku HeTH U ra3za. BeIOpOCHl MapHUKOBBIX Ta30B, TAKHE KaK METAaH U YIIIEKHUCIBIN ras, B
3HAYUTENBHBIX 00BEMax IOCTYMAIOT B arMocdepy, CHOCOOCTBYs TII0O0ATBHOMY IOTEIICHHUIO.
Hapsiny ¢ aTuM, pa3nuBbl HEPTH U YTEUKHU 3arpsI3HAIONIMX BEIIECTB OKa3bIBAIOT KaTacTpoduueckoe
BO3JICHCTBUE HA BOJOEMBI W TOYBBL. DKOJOTMYECKHE MOCIEACTBHUS 3TUX HHIHUJIECHTOB MOIYT
MPOSBISATHCS TOAAMH, YTO TPEOYET OTPOMHBIX YCHIIMA MO BOCCTAHOBICHHUIO MPHUPOJIHBIX PECYPCOB
[7,¢.77-92].

Hedrera3zoBrsie KOMINaHUM CTAIKUBAIOTCS C JABICHHEM CO CTOPOHBI KaK TOCYAapCTBEHHBIX
PETyIATOPOB, TaK U 00IIeCTBa, TPeOyIOMETro 0oiee CTPOroro KOHTPOJISE BEIOPOCOB U COOITIOICHHS
HKOJIOTHYECKUX HOpM. MHOTHE KOMIaHUH BHEAPSIOT CHUCTEMbI KOHTPOJSI BHIOPOCOB, UCIOIB3YIOT
TEXHOJIOTUM OYMCTKM CTOYHBIX BOJ W pa3palaThIBAIOT MPOTPaMMbl PEKYIBTUBAIIUN 3EMEb.
Hanpumep, cucrema ynaBnuanus u Xxpanenus yriepoja (CCS) mo3BosnsieT 3Ha4UTENFHO COKPATUTD
00BEeMBI BEIOPOCOB YIJIEKUCIIOTO Ta3a B atMocdepy [8, ¢.34-46]. B nmepcniekTrBe 3TH MEPHI MIOMOTYT
3HAYUTENILHO CHU3UTh HETaTHBHOE BO3JIEHCTBUE HA OKPYKAIOIIYIO CPEy U YIYUIIUTh PEIyTaIHUIO
OTpaciIu.

JloOGblya  yriieBOIOPOIOB  OKa3bIBAa€T CEpPhE3HOE BO3JEHCTBME Ha JaHAWapTHl U
6uopazHooOpazue. OcCOOEHHO YSI3BUMBIMH OCTAIOTCS PAaliOHBI C YHUKAJIBHBIMH YKOCHCTEMaMU, TAKHE
Kak ApKTHKa W TPONMHUYECKUE DPETHOHBI, TIEe ACATEeIHbHOCTh HE(PTEra3oBBIX KOMIIAHUH MOXKET
MIPUBOJUTH K HEOOpaTUMbIM U3MEHEHMSIM B mpupoiHou cpezae [9, ¢.50-62]. Hanpumep, paznussl
He()TH MOTYT YHHUTOKUTH IIE€NbIE IKOCHCTEMBI, YTO TPEOyeT IUTENbHBIX U JOPOTOCTOSIIUX
MEpPOIPUATHI 10 OYUCTKE U BOccTaHOBJIeHHIO. Oco0oe BHMMAaHUE YIESETCS HCIOIb30BaHUIO
TEXHOJIOTHH, MUHUMHU3UPYIOIIMX PHUCKH s dKocucTeM. HedreraszoBble KOMMaHMU OOs3aHbBI
BHEJPSITh CUCTEMbl KOHTPOJISI U MOHHTOPHHIA, KOTOpbIE MO3BOJIAT ONEPATHBHO pearupoBaTh Ha
MO0BIC DKOJIOTMYECKUE WHIMICHTHL. BaXHBIM HampaBlIeHUEM SBISCTCS PAa3BUTHE MPOrPaMM
BOCCTaHOBJICHHS IKOCHCTEM, TaKUX KaK pPeKyJIbTUBAlLIUA HAPYIIECHHBIX 3€MeJIb U OUUCTKA BOJOEMOB
nocie pasiuBoB Hedtu [10, ¢.88-100].

['mo0anpHbIe U3MEHEHUS B YHEPreTHYecKOil mojuTuke, Takue kak Ilapukckoe cornamenue,
HaIpaBJICHbI Ha COKpAIEHNUE BHIOPOCOB YIIIEKHCIOro ra3a U 60pb0y ¢ M3MEHEHHEM KiInMaTa. DTH
TEHJCHIIMHM OKa3bIBaIOT 3HAYUTEIHHOE JaBlieHWEe Ha He(TerazoByro OoTpacib, TpeOys OT KOMIAHUI
COKpAIIaTh YIJICPOIHBIN CIIC/] U MIEPEXOIUTh Ha BO30OHOBIISIEMbIC UCTOUHUKH dHepruu [11, ¢.60-72].
B oTBeT Ha 3TO KOMNAHUM BBIHYXKIEHBI BKJIAJbIBaTh 3HAUMUTEIbHBIC CPEJCTBA B HAay4YHbBIC
WCCIIEZIOBAaHUSI M Pa3pabdOTKy HOBBIX TEXHOJIOTWH, KOTOpPBIE MO3BOJAT adalTUPOBATHCS K HOBBIM
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YCIIOBUSIM pbIHKA. [lepcrieKTHBBI yCTOMUMBOIO pa3BUTHSI B OTPACIU BKIIOYAIOT aKTUBHOE BHEJIPEHHE
TEXHOJIOTUH yNaBIMBAaHUS YIVIEKHCIOIO Ta3a, a TaKkKe HCIOIb30BaHUE BO30OHOBIIEMBIX
HUCTOYHUKOB DHEPIMM B IPOU3BOJCTBEHHBIX Ipoueccax. KoMmaHum, KOTOpBIE CYMEIOT
aZanTUpPOBAaTbC K OTUM H3MEHEHMSIM, CMOTYT COXPaHHUTb CBOM IIO3MIMM Ha pPBIHKE U
COOTBETCTBOBaTh MHUPOBBIM JKOJOTHYECKHM cTaHmaptam [12, c. 22-35]. B monrocpouHnoit
MEPCIIEKTUBE ITO MO3BOJIUT HE(PTETra30BOM OTPACIIU CTaTh 00Jiee YCTOHYMBOM U MEHEe 3aBUCUMOM OT
TPaAULIMOHHBIX HCTOYHUKOB YHEPIUH.

HedTterazoBast oTpacip HaxoAUTCA HA TMOPOTE 3HAYMTENBHBIX W3MEHEHHMH, CBS3aHHBIX C
HE0O0XOAMMOCTBIO IIEpeX0/1a K yCTOMUYMBOMY PAa3BUTHIO U CHUXKEHHUIO SKOJIOTHYECKOT0 BO3/ICHCTBHUS.
BHenpeHre HOBBIX TEXHOJIOTHN MEpepabOTKU OTXO0B, MUHMUMHU3ALIUs BEIOPOCOB YIIIEKUCIIOTO ra3a
U BOCCTAHOBJIGHHE HAPYIIEHHBIX HKOCHCTEM SBISIOTCS BaXKHBIMM IIaraMM Ha IyTH K Ooiee
HKOJIOTUYECKH 0e30MacHOi M yCTOWYMBOM oTpaciu. [[ns MoCcTHXKEeHus 3THX Iiefiell HeoOXO0IUMO
aKTUBHOE COTPYJHMUYECTBO KOMIIAHUH € TOCYIapCTBEHHBIMU OpraHaMH M Hay4YHBIM COOOIIECTBOM,
YTO T[O3BOJIMT HE TOJBKO CHU3UTH YyIIepO OKpykKaromeW cpeiae, HO U  COXpPaHHTh
KOHKYPEHTOCTIOCOOHOCTh Ha II100aJIbHOM PBIHKE.
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Abstract: The article covers the method of parallel distribution of energy between diesel
generators, torque and angle control. For this, the system of automatic connection of the reserve and
the elimination of possible non-static errors in the system were studied. The main goal of the research
work was the realization of an autonomous mode for AMF panels. In modern diesel-generator
automatic control systems, AMF panels (Automatic Grid Fault panels) are sometimes called ATS
panels. Like ATS systems, AMF panels monitor the incoming power supply from the mains, while also
paralleling power distribution between grid-connected generators and automating switching to a
backup generator source in the event of a fault. Having an AMF panel in the circuit means that users
can manually switch to a standby generator in an emergency. they won't have to manage, which could
lead to data loss or a major breach.

Keywords: Parallel power distribution, automatic grid fault panels, automatic backup
connection system, ATS circuit, Hall effect

DIZEL GENERATORLARI ARASINDA ENERJI PARALEL PAYLANMASI
METODLARI

Xiitlasa: Maqals dizel generatorlar: arasinda enerji paralel paylanmasi metodunu, firlanma ani
va bucaq nazaratini ahata edir. Bunun iigiin asas olaraq ehtiyyatin avtomatik qosulmasi sisteminin va
sistemdaki yarana bilacak qeyri-statik xatalarin aradan qaldirilmasi sistemlari tadqiq olunacagq.
Taodgiqat isinda asas magsad AMF panellaori iiciin avtonom rejimin realizasiya olmusdur. Miiasir
dizel-generatorunun avtomatik idaraetma sistemlorinds AMF panellorina (Avtomatik Sabaka Xota
panellari) bazon ATS panellari deyilir. ATS sistemlaori kimi, AMF panellori da elektrik sabakasindan
daxil olan enerji tochizatina nazarat edir,eyni zamanda sabakaya qosulmus generatorlar arasinda
enerjinin paralel paylanmasi va nasazlig zamani ehtiyyat generator monbayina kegidi
avtomatlasdirir. Dovrada AMF panelinin olmasi o demakdir ki, istifadagilor fovqalada vaziyyatda
gozloma generatoruna kegidi al ila idara etmak macburiyyatinda qalmayacaglar ki, bu da malumat
itkisina va ya boyiik pozuntuya sabab ola bilar.

Acgar sozlar: Paralel enerji paylanmasi, avtomatik sabaka nasazliq panellari, avtomatik ehtiyat
qgosulma sistemi, ATS dévrasi, Hall effekti

CIIOCOBBI TAPAJVIEJIBHOI'O PACITIPEJEJEHUA DOHEPTUN MEX/Y
JAU3EJb-'EHEPATOPAMMU

Annomayun: B cmamve paccmompen memoo napaiiebHo20 pacnpeoenenus SHepeuu Mexcoy
Ou3eb-2eHepamopamu, YNpasieHuss Kpymsauwum MOMeHmom u yenom. [lna smozo 6wina npopabomana
cucmema agmoMamuyecko20 NOOKNIOUeHUs. pe3epéa U YCMPAHEeHUs 803MONCHbIX HeCmamuyecKux
ouubox 6 cucmeme. OCHOBHOIU Yeblo UCCIE008AMENLCKOU pabombl Obla peanu3ayis A6MOHOMHO20
pexcuma onsi nanenei AM®D. B cospemennvix cucmemax asmomamuiecko2o YHpasieHus Ouseilb-
eenepamopamu naneau AMF (naneau Automatic Grid Fault) unozoa naswiearom naunensimu ATS. Kax
u cucmemol ATS, nanenu AMF konmponupyrom nocmynaroujee 31eKmponumanue om cemu, a maxice
napanieibHo  pacnpeoensiom MOWHOCMb MeHcOy HNOOKNIOYEHHbIMU K Cemu 2eHepamopamu U
asmomMamusupyrom nepexiouerue Ha pe3epenblii UCOYHUK 2eHepamopa 8 ciyuae HeucnpagHoCmu.
Hanuuue nanenu AMF 6 yenu o3nauaem, 4mo nonv3o8ameny Mo2ym 6pyuHylo NePeKaouuUmvbCs Ha
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Dpe3epsHblll 2eHepamop 6 Cyude Upe3sblualiHoU CUMYayul. UM He NPUOemcst ynpasisims, Ymo MO*CEm
npugecmu K nomepe OaHHbIX UIU CePbEIHOMY B3/LOM).

Knroueewie cnosa: Ilapannenvroe pacnpedenenue 21eKkmpodHepeult, asmomamudeckue naHeiu
HeucnpasHocmeti cemu, A8MOMamMuyecKds CUucmema pe3epeHo20 nookuoueHus, cxema ABP, a¢hghexm
Xonna.

A diesel generator is a combination of a diesel engine with an electric generator (usually an
alternator) to generate electricity. The principle of operation of these engines is based on the principle
of compression and ignition, i.e. heating, and is usually designed to run on diesel fuel, although there
are some types that can run on other liquid fuels and or adapted for natural gas (CNG). The diesel
generator is mainly used for more complex applications such as grid support and export to the power
grid, such as emergency power supply in off-grid locations or when the grid fails. The size of the
diesel generator minimizes low load or power failure. very important to download. Measurements are
complicated by the characteristics of modern electronics, especially non-linear loads. Its size is
around 30 MW and above, open-loop gas turbines are more efficient than a range of diesel engines at
full load and are more compact with comparable capital costs; but for regular part-loading, even at
these power levels, diesel arrays are sometimes preferred over open-loop gas turbines due to their
superior efficiency. In modern automated grid systems, diesel power plants are preferred, which
directly affects the full satisfaction of the population's energy needs. Diesel the main advantage of the
power plant compared to gas-diesel is lower fuel costs, the ability to efficiently use gas with a standard
fuel tank that ensures long-term uninterrupted operation. Although significant, the advantages of a
gas-powered diesel engine over diesels are to run on liquid fuel, especially lower the cost of
electricity. Vibrations in the rotation of the transmission motor shaft, which is the main part of the
generator, and the speed that causes voltage fluctuations are the main factors in the parallel operation
of machines. In this case, improper selection of the main components used in electrical circuits can
lead to the maximum limit of the nominal current in the circuit, because they cause fluctuations in
exchange power. this can also happen, resulting in energy losses in the electric power network. In
case of uneven distribution of active energy in parallel generators connected to the circuit, the active
power between gas-diesel generators can reach 50% of the nominal power for the total load.
Therefore, there are strict standards for generating voltage in systems for both industrial and other

electrical power.
Governor I ref AVR Exciter 4-@4— v, ,
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Figl. Working principle of diesel generator

II. THE OBJECTIVE OF THE RESEARCH

The aim of the research is to increase the accuracy of the automatic control system of diesel
generators and to improve the control system according to modern requirements.

To achieve the set goal, the following tasks must be performed

resolved:

1. To analyze the causes of low frequency fluctuations in the AMF panels (Automatic Mains
Fault panels) of the diesel generator

2. To develop a synchronous mode for the rotation time of the generator

0 “MexayHapo/HbI Hay4YHO-UccaefoBaTebCKUH LeHTp “Endless Light in Science”



TEXHUYECKHE HAYKH
Impact Factor: SJIF 2021 - 5.81 TECHNICAL SCIENCES
2022 - 5.94

control and determination of its angular position. The main requirement for this is the selection
of sensors used in the system, the installation of the Hall-effect sensor in the system.

3. Prepare a schematic diagram for the AMF system

the total is to determine the distribution between parallel generators, the composition and
connection of sensors

4. Improving the method of parallel distribution of energy and evaluating the efficiency of this
system in order to carry out experimental tests of the system.

[I. DEVELOPMENT OF A METHOD AND TECHNICAL MEANS FOR

ACTIVE LOAD SHARING

AMF panels are integral components of power management systems and provide a smooth
transition between primary power and backup generators. These panels are equipped with advanced
functions designed to accurately and reliably monitor and control the operation of the generator. One
of the main functions of the AMF panels is the integration of the generator controller. This controller
serves as the brain of the system, controlling various aspects of the generator's operation. Among its
main functions is the ability to initiate automatic generator start-up and shutdown processes in
response to power failure or restoration. In addition, AMF panels are equipped with a number of
sensors and alarms to monitor critical generator parameters. These include gauges such as engine
speed, oil pressure, water temperature and fuel level. By continuously monitoring these variables, the
AMF panel can detect any abnormalities or deviations from normal operating conditions, allowing
timely intervention to prevent potential problems or failures. Incorporating these advanced
monitoring and control features not only increases generator reliability and efficiency, but also
contributes to overall system safety. AMF panels provide operators with real-time information on
generator performance, enabling proactive maintenance and troubleshooting to ensure uninterrupted
power supply, particularly in critical applications such as data centers, hospitals and industrial
facilities. Each AMF generator panel is different depending on the generator used, although the same
process is often performed across the range. In short, AMF panels work by monitoring the power
supply and detecting any interruptions and faults. The first role of any AMF panel for a diesel
generator is to detect any complete grid failure or loss of power. At this point, the panel will send a
signal to the standby generators for preparation. After that, the generator will begin to generate
acceptable power demands, at which point the AMF panel will automatically transfer the electrical
load to the generator - easily restoring full power. Once the power is fully restored, the same process
will occur, but in reverse. The AMF panel on the diesel generator will begin to feed the load back into
the grid, eventually allowing the generator to shut down again. During this process, the generator's
standard cooling operation will also occur, where it will continue to run until it is safely cooled down
completely.

Geansal Cantroliar

Fig2. Visualization of the automatic control panel used in the AMF system

The most basic sensors are mains fault sensors. As the figure shows, these sense anything from
a single phase of a three-phase system to failure of all three phases at the same time. Detection of
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these faults is often achieved by voltage measuring relays that will operate when the utility grid
reaches a predetermined fault point. The parameters should be adjusted along with the operating
characteristics taking into account any uninterruptible power supply. A cautionary point to note is to
be careful in the event of a mains failure outside the operating parameters of the UPS systems. The
danger is that if this is the case, your load is supported by the UPS batteries while the standby diesel
generator is idle. Regular service and maintenance will highlight problems like these and provide
options to fix them. The scheme below in a simpler form Network transmission panel consists of two
contactors with associated control sensors. A contactor will feed the utility mains source to the field
distribution board. The other contactor will provide backup diesel generator supply to the distribution
panel. In the event of a mains failure, the mains contactor will first de-energize and the Automatic
Mains Fault (AMF) Panel. Immediately after this, send a start command signal to the emergency
standby diesel generator to start and take over the building load. Once the standby diesel generator's
control sensors determine that the generator supply is at the correct frequency and voltage, a signal
will be sent to the standby diesel generator's contactor to energize it, and the generator will supply
will be transferred to the field distribution board. When the utility mains supply is restored, a timer
will start to ensure that the supply is stable. Then, after a preset time, the utility contactor will energize
and the standby generator contactor will de-energize. The standby diesel will continue to run until it
cools down. Usually after 5 minutes, the generator shuts down and is ready for further operation. In
the event of a GRID power outage (loss of utility grid supply), the standby diesel generator ups system
will provide your main power without a problem. Remember, never allow a diesel generator to run
on fuel. Is it clear? you don't believe it! Our most frequent calls are for generators that have been
allowed to run out of diesel. For timing purposes, the loss of supply can be as short as 10-30 seconds
between a utility outage and supply from a backup diesel generator. Provided that the generator is
started for the first time. It depends on your regular service and maintenance regime. When returning
to the mesh network, the transition time can be measured in milliseconds.
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Fig 3. Structural analysis of the accuracy improvement circuit of the automatic control system
of diesel generators

To increase the accuracy of the generator control system, Hall-effect sensors are widely used
mainly in circuits. These sensors are usually used to measure the strength of the magnetic field and
the amount of current. Their applications include non-contact sensing for linear movements, angular
positioning, speed and rotational speed and direction, with the advantage of long-term operation with
low wear and tear. With multiple sensing functions of motion and positioning, Hall Effect sensors in
automotive applications can be widely observed in recent years. They also became the third most

common sensor product in cars.
IV. THE RESULTS OF EXPERIMENTAL CHECK OF THE SYSTEM OPERATION

Electricity

Governor Generator
PT, CT |
Hydraulic l(ontrol signal
TN = Speed signal Pt Turbine
\\ 7 e
\

,\ / »,_ ﬁ ! 4 ;
~ Speed control . < REALPARS

Fig 4. Visualization of the establishment of feedback between sensors in the automatic control

circuit of a diesel generator

As can be seen from Figure 4, certain sensors were used to increase the accuracy of the diesel
generator control system. Basically, the establishment of a feedback system between these sensors is
one of the main conditions. connected with the control unit. That is, the non-linear errors in the system
are constantly monitored. For example, in a hydroelectric turbine, the driver automatically adjusts the
amount of water entering the turbine to allow it to spin faster or slower. By controlling the fuel
entering the turbine, governors control the speed and torque of the generators, therefore controlling
their power output.Speed governors are also very important because they add protection to the
turbine, preventing it from over-speeding.

V. Conclusions

1. As aresult of the analysis, it became clear that in order to achieve energy efficiency of modern
electric power transmission systems and ensure high-quality electric power production, it is necessary
to apply new automation hardware and software and control methods of individual electric power
systems. It is necessary to take into account their parallel operation for full load, because due to the
presence of speed instability, the uneven distribution of active power can reach 50% of the nominal
power. The main management principles should be the principles of sustainability and consistency of
processes. That is, modernized automation tools should be combined with new technologies for the
management of autonomous energy facilities and the design of automated management systems. For
this, the management reports of autonomous devices in the circuits should be properly conducted.

2. The scientific novelty of the obtained results is that the method of active energy distribution
between parallel generators is improved by monitoring the torque and angular states of the rotors of
the power units, which is its distinguishing feature. It is shown that the use of the proposed method
allows reducing the uneven distribution of active power to a value not exceeding 5% of the nominal
power of the generator.

3. To prepare a schematic diagram of the distribution of active power between generators
working in parallel according to the total load, to determine the composition of sensors and the
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connection between individual system elements for its implementation based on microprocessor
technology.

4. In order to increase the accuracy of the control system of the diesel generator, we must choose
the sensors used correctly and implement the mutual feedback system between these sensors.

5. Practical implementation
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Abstract: This research explores the growth and potential of the whey protein market in
Kazakhstan, focusing on the country’s strategic economic objectives. Kazakhstan’s emphasis on
diversifying its economy by expanding non-extractive sectors, particularly food processing, aligns
with the growing global demand for high-protein and functional foods. Whey protein, originally a
byproduct of cheese production, has become a key ingredient in sports nutrition, infant formula, and
functional foods due to its rich nutritional profile.

The study utilizes secondary data analysis, SWOT, and PEST analyses to assess the current
state and future prospects of the whey protein market. Results indicate steady market growth, driven
by increasing consumer interest in health and wellness, particularly in the sports and children’s
nutrition segments. The market's strengths include high demand for natural and protein-rich
products, while its weaknesses, such as dependence on raw materials and technological investments,
present challenges. Opportunities for export expansion and growing competition from plant-based
proteins are also explored.

Key words: whey protein, Kazakhstan market, economic diversification, functional foods,
sports nutrition, market growth

In his recent speeches, President Kassym-Jomart Tokayev emphasized the need to accelerate
Kazakhstan's economic growth and attract investments into non-extractive sectors. In his 2023
address, he stated: "Kazakhstan's development strategy is aimed at increasing investments in
processing industries and creating high value-added production clusters™ [1]. Moreover, Tokayev
highlighted the importance of expanding the food processing industry, encouraging investment in the
agricultural sector: "We must strengthen the processing of agricultural products to boost the country's
export potential”. The connection between Kazakhstan’s strategic economic goals and the study of
the whey market lies in the fact that dairy products, particularly whey, can be viewed as part of the
food industry with high growth potential. As indicated in Kazakhstan's strategic plans, the
government aims to develop the non-extractive sector, including the food industry, to enhance
competitiveness and produce high-quality goods. The development of the whey market could be an
important step in this direction, contributing to both domestic economic growth and exports.

Whey protein, derived from the liquid byproduct of cheese production, has undergone a
transformation from being a largely overlooked substance to becoming a critical ingredient in the
food and nutrition industry. Historically, whey was primarily considered waste until advancements
in food science highlighted its rich nutritional content, particularly its high concentration of essential
amino acids [2].
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The origins of whey protein trace back to ancient civilizations. Greek athletes were known to
consume whey for its potential to enhance physical performance, though its scientific benefits were
not fully understood at the time. The 19th century marked the beginning of whey’s scientific
exploration, particularly in Europe, where it was prescribed for digestive issues and other health
conditions. This era laid the foundation for the eventual recognition of whey protein as a valuable
nutritional resource.

The significant turning point for whey protein came in the mid-20th century with technological
advancements in dairy processing. Companies developed methods to isolate whey proteins, leading
to its commercialization. By the 1970s, whey protein had gained popularity in the sports nutrition
sector due to its high biological value and rapid absorption rates, making it a preferred protein source
for athletes [3].

The development of whey protein as a marketable product was facilitated by the growing
demand for dietary supplements. The health and fitness boom of the 1980s and 1990s further
accelerated the market, as whey protein became a key ingredient in protein powders, bars, and drinks,
positioning itself as a staple in the diet of health-conscious consumers.

In the 21st century, the whey protein market has expanded significantly. The global demand for
high-quality protein, especially in the sports and wellness sectors, has fueled this growth. Whey
protein is now used in a wide range of products beyond sports nutrition, including infant formulas,
clinical nutrition, and functional foods [4].

The global market for whey protein is projected to continue its growth, driven by increasing
consumer awareness of the importance of protein in the diet. Emerging markets such as Asia and
Latin America are becoming key players in the expansion of whey protein consumption, as these
regions witness growing disposable incomes and health-conscious trends.

"Advanced science and technology in the field of dairy products” In this important and
comprehensive book, Trevor Britz, Richard K. Robinson describe in detail the most important
achievements in the field of dairy technology in recent times. Topics such as heat treatment,
membrane treatment, structural hygiene, HACCP application, automation, safety and quality, modern
laboratory methods and analysis, as well as environmental aspects that affect dairy products were
extensively considered. Gorbatova K. K. In his textbook "Biochemistry of milk and dairy products™
examines the chemical composition, properties of milk, biochemical and physico-chemical changes
occurring in milk during storage and processing. Describes in detail the processes occurring in the
production of fermented dairy products, cheese, butter, spreads, canned milk, baby food and products
from recycled dairy raw materials [5].

Having fully studied the composition of milk and dairy products, we proceed to a detailed study
of milk serums. Lebedyantseva E. A., Ivantsova M. N., Selezneva I. S. wrote about this in the article
"Processing of whey". This article discusses the possibilities of waste-free processing of whey, which
is a large-tonnage by-product in dairy production. The costs of its disposal and wastewater treatment
represent a significant cost item for enterprises. It is proposed to use membrane technologies for
processing high-quality whey in order to obtain promising products used in the food and cosmetics
industry [6]. A.G. Khramtsov and P.G. Nesterenko also wrote about waste-free processing of dairy
products in their book "Waste-free technologies in the dairy industry”. This book analyzes and
summarizes the experience of using the main components of milk - fat, proteins and lactose,
characterizes intermediates, regulatory losses and possible waste [7]. The methods of recycling
secondary material resources based on the principles of waste-free technology in a complete and
closed technological cycle are presented. Let's move on to the health benefits of whey, which was
well analyzed by Charles I. Onvulata, PhD, Peter J. Huth in his book "Whey Processing, Functionality
and Health Benefits" [8]. This volume covers the topics: The history of the use of whey and progress
in the technological process, fractionation and separation in terms of health effects, whey emulsions
and stability in an acidic environment, nanoparticles in hydrogels for the delivery of biologically
active components, the role of whey protein in human health. Also in detail by Michelle Wyatt in the
book "Whey proteins: functional properties, production and health benefits" [9]. Whey proteins:
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functional properties, production and health benefits. Whey proteins are currently one of the most
important products in the food industry. The advantages of using whey proteins in the food industry
are considered. This book examined the functional properties of whey proteins, as well as the benefits
for production and health from consuming these proteins. The topic of market research on whey-
based products for therapeutic and preventive nutrition is very important to me. This was written by
Hilton C Deeth, Nidhi Bansal in the book "Whey Proteins: From Milk to Medicine"."Whey proteins:
from milk to medicines™ [10] considered the main properties of whey proteins, including chemical
composition, analysis, processing and application, quality aspects, including taste and storage
efficiency, as well as their role in nutrition. This book provides up-to-date information about whey
proteins - from dairy to medicinal. It contains a description of the production and properties of whey
protein products, provides an overview of the effect of thermal and non-thermal processes on the
characteristics of whey protein, describes the rationale and benefits of using whey proteins in
therapeutic and wellness preparations [11].

In conclusion, the study of whey protein, its historical significance, and its role in the modern
food industry reveals its transformation from a once overlooked byproduct into a key component in
nutrition and health sectors. The strategic goals set by Kazakhstan, which focus on enhancing the
processing industry and boosting the non-extractive sectors, align well with the development potential
of the whey market. Whey protein’s high nutritional value, coupled with advancements in dairy
processing technologies, offers immense potential for both domestic market growth and export
expansion. The ongoing scientific research into its functional properties and health benefits further
underscores the importance of whey in therapeutic and preventive nutrition, reinforcing its place as a
cornerstone in the food industry’s future development.

Research Methods

Secondary Data Analysis: This study utilized data from open sources such as reports from
marketing agencies, analytical publications, and statistical data from government bodies and
specialized organizations. Key information sources included reports on the volume and dynamics of
the whey protein market, covering production, consumption, and export data.

SWOT Analysis: a SWOT analysis was employed to identify the strengths, weaknesses,
opportunities, and threats of the whey protein market. This method allowed for formulating
recommendations for companies operating in the dairy product segment.

PEST Analysis: To assess the external factors influencing the market, PEST analysis was
applied. Political, economic, social, and technological aspects that could affect market development
were considered. This provided a deeper understanding of the context in which market participants
operate.

Research Materials

Statistical data on whey protein production and consumption over the past five years, provided
by marketing agencies and government statistics departments.

Reports from companies operating in the dairy product segment, including data on sales, market
share, and consumer demand trends.

Scientific publications and reviews on the use of whey protein in various industries, such as
food production, sports nutrition, and dietary supplements.

Results

Secondary data analysis revealed that the whey protein market has shown stable growth over
the past five years. The main factors contributing to this growth include the increasing demand for
health-oriented products and the active development of the sports nutrition segment. It is noteworthy
that products based on whey protein concentrates (WPC) hold the largest share of consumption due
to their high protein content and popularity among athletes and people leading active lifestyles.
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Table 1. SWOT analysis
Strengths Weaknesses Opportunities Threats
High demand for | High dependence | Expansion into | Growing competition
natural and protein- | on raw material | international from alternative
rich products supplies markets protein products
2 | Broad applications for | Need for | Increasing Changes in
whey protein across | investment in new | demand in the | regulations and
industries processing sports and | standards in the food
technologies children's industry
nutrition segments

SWOT analysis demonstrated that the key strengths of the market are the high demand for
natural and protein-rich products, as well as the broad applicability of whey protein in various
industries. However, weaknesses include high dependence on raw material supplies and the need for
investment in new processing technologies. At the same time, the market offers significant growth
opportunities through export expansion and increased demand from the sports and children’s nutrition
sectors. Among the threats, the growing competition from alternative products, such as plant-based
protein substitutes, was highlighted.

PEST analysis identified several key external factors influencing the market:

Table 2. PEST analysis

Political Regulations on food safety and government support for agriculture drive market
development but can raise costs.

Economic Rising incomes and demand for quality products boost growth; dairy price
fluctuations may impact profits.

Social Health-conscious trends and preference for natural proteins fuel demand for

whey, especially in fitness
Innovations in processing and packaging enhance product quality and market
expansion.

Technological

Discussion

The results of this study highlight the robust and growing potential of the whey protein market,
driven by several key factors. The analysis of secondary data confirms the market’s steady growth
over the past five years, largely fueled by increasing consumer demand for health and fitness-oriented
products. The dominance of whey protein concentrates (WPC) in the market is significant, as these
products are favored by athletes and health-conscious individuals due to their high protein content
and easy digestibility. This trend is consistent with global shifts towards more protein-enriched diets.

The SWOT analysis reveals that while the market has many strengths, such as high demand and
wide applicability across industries, it also faces vulnerabilities. The heavy reliance on raw material
supplies and the need for technological investment may hinder smaller companies from competing
effectively. Nonetheless, the opportunities for market expansion, especially through exports and the
growing interest in whey protein in children’s nutrition, suggest strong future growth prospects.
However, threats such as increased competition from plant-based proteins and regulatory shifts must
be carefully managed.

Lastly, the PEST analysis identifies that political, economic, social, and technological factors
will continue to shape the market. Supportive government policies, coupled with advancements in
processing technologies, offer a positive outlook for the whey protein industry, but companies must
remain agile to navigate regulatory changes and the rising competitiveness within the sector.
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Conclusion

The whey protein market in Kazakhstan is poised for notable growth, driven by both global and
local factors. Kazakhstan's strategic focus on developing its non-extractive sectors, particularly in
food production and processing, aligns well with the rising demand for high-protein and functional
foods. Domestic producers have opportunities to expand within the growing segments of sports
nutrition and children's products, leveraging the increasing consumer preference for natural and
health-oriented foods.

Major global players, such as Lactalis Group and Arla Foods, provide models for local
companies to follow in terms of innovation and production capabilities. At the same time,
Kazakhstan's whey protein market benefits from government support, particularly through policies
aimed at modernizing the agricultural and food processing sectors. These initiatives are designed to
reduce reliance on raw material imports and encourage the use of advanced technologies in
processing, which can improve the quality of domestic products.

Projections indicate that the whey protein market in Kazakhstan could experience steady
growth in the coming years, supported by government investment in the agricultural sector and
increasing consumer interest in health and wellness. With rising disposable incomes and a growing
middle class, there is significant potential for domestic companies to capture market share,
particularly by expanding their offerings in functional and sports nutrition products. The
government’s support for the dairy industry, combined with technological advancements, can help
Kazakhstan increase its production capacity, potentially even enabling exports to neighboring
regions.

In conclusion, Kazakhstan’s whey protein market is positioned for growth, with opportunities
for both local producers and international partnerships. To fully capitalize on these opportunities, the
focus should remain on improving processing technologies, addressing supply chain challenges, and
developing products that meet the evolving health and nutrition demands of the domestic population.
With the right strategies, Kazakhstan can strengthen its presence in the whey protein market,
contributing to its overall economic diversification and competitiveness.
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KOHCTPYKTOPJIBIK KY)KATTAMAHBI TY3ETY KOJIEMIH TOMEHIETY AIH
OAICTEMEJIIK ITPUHIIUIII

EJYBEABA AMUMEPEKE HACBIPJIAEBHA
TXMxC kadenpacsiHbiH MarucTpanThbl, A.CarbIHOB aThIHAaFbl KaparaHapl TEXHUKAIBIK
yauBepcuteTi, Kaparanasl, Kazakcran

BY3AYOBA TOThl MEPBEKOBHA
Fruteimu sxerexri, “TeXHOMOTHSIBIK ka0IbIK, MAIIHA jKacay KOHE CTaHaapTTay”
KadenpachlHBIH KaybIMIACTBIPBUIFaH Mpodeccopsl, A.CarbiHOB aThIHAAFbI KaparaHabl TEXHUKAJIBIK
yauBepcureti, Kaparanasl, Kazakcran

Annomayun. Makanaoa KOHCMPYKMOPALIK —KYHCammamaoaebl mysemynep KoAeMiH
asaumyovly 20icmemenik NPUHYUNMepin a3ipiey He2i3iHoe auHaly 0eHe OOIueKmepPiiy HoOaNbIK
canacwli apmmulpy Macenenepi Kapaniovl. KoncmpykmopivlK Kyscammamaoa Kameiikmepoiy namoa
bony cebenmepi manoanovl, 6y Kamenikmepoiy 6HOIPICMIK Npoyecke HcoHe MyNKiNiKmi OHIMHIY
canacvina acepi 06a2anamovl, COHOAU-AK KYHCAmmamaoaevl my3emynep KeOJlemiH azaumy YuliH
a0icmemenix npunyunmep a3ipeHoi.

Kinm ce30ep. Koncmpykmopavix Kyoicam,a0icmemenik RpUuHyun,06a3anslk Mooeib, mypaKmol
arceminoipy.

OHiMHIH canackl carma MeHepKMeHTI xyieciniH(CMK) TananrapbiHa coiikec OHBIH OHAIPICTIK
LUKJII Ke3eHIEPiH/Ie KaabITacaabl.

OHiM eHIpiCiHIH 9pOip OCHIHIAN CATBHICHIHIA CAllaHbI OAKBLIAY,0HBIH IIIIHAE TOYEKeACep/i
Tanaay OOMBIHIIA KYMBICTApP KO3IETEH.

Karenikrepain cebenrepi xo0aiay nporeciHiH MoHiHe HerizaenreH. YKobanmay mporeci-Oyr
KOHCTPYKTOPABIH KOJBIHIAAFBI 0acThl Tpolecc. TeXHUKaNbIK TalChIPMaHbIH, aKIapaTThIK
MaTepHAIIApABIH JKOHE MPAKTUKAJBIK THKIPUOCHIH AEPEKTEpiH KOJJaHa OTBIPHII, KOHCTPYKTOP
OHIMHIH Haealabl OeiHeCiH Kacalbl, 0N chi30anap apKbUIbl HAKTHI €peKIIeTKTepre ue Oomaabl.
OHIMHIH uaeanbl OCHECIHEH OHBIH HAKTHI ICKE€ acyblHA KOIly Ke3iHIe KOHCTPYKTOp OipKarap
TajanTap MeH MIEKTEeYJIEPMEH eCerTenyl Kepek.

byn ¢akropnap xui Kapama-KallIbUIBIK TYIbIPabl KOHE KOHCTPYKTOP YMTBHUIFAH ©HIMHIH
HaKThl OEMHECIH JKacayFa MYMKIHJIT a3 60Iabl.

Kobanay kareci-Oyl TeXHHMKaIBIK IIAPTTAp MEH MIEKTeYNepae OenriieHreH,Ka0buiqanFaH
HOpMajapjaH >xo0ajay >koHe >ko0anay HOTHIKECIHIH aybITKYbI,CTaHIApTTaH HeMece OOBEKTHUBTI
3aHHAH aybBITKY.

Ce130anap eHiMre, OHbIH KYPBUIBIMBbIHA, ©JIIEMJEPiHe, MaTepuaniapbl MEH apHailbl oHJIEY
JKOHE JKaHaMa TYPJE OHIIPIC TEeXHOJIOTHACHI Typajibl aKlapaT TachIMaJAaylibl OOJBIN TaObLIAbI.
Ch30a erxei-Terkeilyli HaKThl kKoHE Oip MOHII OpBIHAANYBIH KaMTamachl3 eTelll, OWTKEeH1
chI30anapra eHri3UIreH akmapaT KOHCTPYKTOP YIIIH MaHbI3bI 001k TaObU1aabl. ChI30aHbIH KaTeCi3
OpPBIHJATYBI JKapamabl O6INIKTIH OHJIPICIH KaMmMTaMmachl3 eTeli.OHIMAEpAIH aKaydbIKTapbIH
CTAaTHCTUKAJIIBIK TaJlay MoJiiMeTTepi OoWbIHINa, Oy akaymapablH 60-90% - b1 o3ipiaey MeH
eHJIipicTeri KaTeniktepre OainanbicTel. Katenmikrepnuin kem Oediri OyibIMaapibl jkacay >KoHE
aJIFaIlIKbl ChIHAY TpoIecinae ke3neceni. Keitbip Karemikrep y3aK yakbIT )KYMBIC 1CTETEH Ke3J1e FaHa
aHBIKTaJIa b1, OYJ1 OHIMHIH JKOH IeyapasbIK Ke3€HIH HEMECE OHBIH KYMBIC PECYPChIH KbICKapTasl [ 1].

KOHCTpYKTOPIIBIK JKOHE TEXHOJIOTUSIIBIK KYXKaTTaMaHbl TY3€TY/IiH TY KbIPbIMAaMAaIIbIK MOJIEN1
(cyper. 1) OyitpIMaapabsl xkoOamay >KOHE OHIIPY camachl XOFaphl JOpeKene KyKaTTamallapIblH
TY3€Ty canacbhlHa OaiJIaHbICTBI €KEHIH KOPCETEIl.
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1 cypet. KOHCTPYKTOPIIBIK oHE TEXHOJIOTHSJIBIK KYXKaTTaMaHbI TY3€TYIiH
TYKBIPBIMIAMAJTBIK MOJIEITI.

Ocpuraifia, xo0anayablH TEXHUKAJIBIK MIApTTapblHIa OCNTiJIEHreH HOpMajapAaH aybITKYBI
KOHE CTaHIapTTaH aybITKYbl OHIMHIH camachlHa 30p 9cep eTeTiHiH kepcereni. Tanmay mpouecinae
alKbIH (alIKbIH) JKOHE YKACHIPBIH KaTEIIKTEPMEH €pPEKIIeICH/I.

KoHCTpyKTOpABIK KyKaTTaMaZarbl KaTelep YII Tomka OeriHedi. Op TONMKa OChl TOMKA
YKATKBI3BUTFaH OlpHEIIe KaTenep Kipei.

1 Tom.

1.OHIMHIH OyphIC JAamMbIMayblHaH TYbIHAAFaH KaTenep. MyHnmail kaTenep Ka3ipaiH e3iHe
TEeXHHUKAJBIK K00anay TarnchlpMachlH/1a KOPCETIITeH.

2.)Kobananran eHiMIlI KOJIaHy (O YHKIIUSACHIHIAFBI KaTemep.

3.Marepuanasl TaHAayIaFbl KaTemep.

4, benmexrepain minmiHiH TaHIayaFbl KaTeep.

S. XKana eHIMHIH oJleyMeTTIK >KaKTapblH Oaranayaarbl Kartemikrep. KoHCTpykTop
IIBIFAPBUIBIN )KaTKaH OHIMHIH Mal1ajgaHy TajJalTapblH CAKTaybl KEPEK, CHIPTKBI KOPIHICIH, TATICHIPHIC
OepylIiHiH KajJayblH, KOpIIaFraH OpTaFra COMKECTITiH XoHE T. 0. eCKepyl Kepek.

6. DCTETHKAJIBIK CHUIATTaFbl KATENIKTEP JKOHE OHIMHIH KAyINCI3AIK TajlanTapblHa
CoHKecTIri.

2-TOIL.

1. BepikTikTi ecenTeyneri KaTemikTep.

2.KaTThUIBIKTHI €cenTey/eri KaTenep.

3.KunematukasbIK cxemanap/ bl eCenTeyAeri KaTeliKTep.
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3-Tom.

1. ©mmemai Ti30ektepai ecenteyxaeri karenep. Celbem: enmemiep MEH pyKcaT e€TUITeH
ayBITKYJIAPJIBIH AYPHIC €CENTEeIIMEYI.

2.MexaHU3MJEri Tap HYKTEHIH OIIIeMIH aHbIKTaylarbl Kate (MbICajbl, KOpIycTa). OHiMIl
KUHayFa OOJIMalUTBIH XKaFJal TYbIHIAybl MYMKIH.

3.KOHCTPYKTOPJBIH HEMKYPaIbUIBIFbIHA OalIaHBICTBl KaTe (MBICANIBI, TYPBIC €CEINTEeNreH
OJIIIIEM/I1 KaTe JKa3y )KOHE OFaH aybITKY).

KoHCTpYKTOpIBIK Ky’KaTTaMaHBIH camachl eJIIeMIep MEH pYKcaT eTUIreH aybITKyJap.IbIH
ChI30anapbIHAa AYPHIC OpHAJIACYBIMEH JdJISICHEI1. OnmeMIep MeH pyKcat eTuIreH aybITKyJap[2]
KYpacThIpy MPOLECIHIH ISJIIIrH, O6IMEeKTepAiH e3apa aIMacThIPbUIYBIH, OOJIIeKTepal OHIIPYIiH
YTBIMJIBI TEXHOJIOTUSICBIH KOJAHY bl AaHBIKTANIBI .

Cananviy memenoeyiniy Hezizel cebenmepin AHLIKMAAHHAH KelliH KOCIIOPBIHIBI Y3IIKCI3
KETUTIPY JKOHE JTaMbITy MPOIECIH/IE KelleCcl MiHASTTepAl KOIFa Koy Kepek. byl MiHaeT Herisri
cebenTepAl aHBIKTAYy >KOHE KO0 Ooubinm TaObutanbl. Tek acep eTeTiH mapanap THIMAL OOy
MYMKIH,0yJ1 KaTeTKTepAiH HeTi3r1 ce0enTepi, SsFHU oJIap KaTeJep/li KaiTanay MyYMKIHIITIH JKOIOFa
OarpITTanFaH. backapyaelH Ka3ipri ToxipuOeciHme cama TpoOJieMalapbiHBIH — KaTapblHA
KOHCTPYKTOPJIBIK KY’KaTTaMaChIHJaFbl TUIITIK KaTeep skaTabl [3].

XKemaMaplk TEH JONAIK  KOCIMOPBIHAAPABIH Odcekere KaOileTTUNriHAe ey pe
aTKapaThlH Ka3ipri oalemjie KOHCTPYKTOPJIBIK KYXKaTTaMaChIHAAFbl TY3ETYyJlIep KOJEeMiH a3auTyra
MYMKIHJIK OepeTiH omicTepi d3ipiey MaHb3Ibl. byl Makama keneci Ty3eTylaepiH KaXeTTUIIrH
a3alTy MakcaThbiHJa KOHCTPYKTOPJBIK KYXXAaTTaMachlH KYpy JKOHE KOJjay IpOIECiH
OHTaiaHAbIpyFa OaFbITTAIFAH 9ICTEMENIK MPUHIUOTEPAl d31pieyre apHaIFaH.

Ojic cama TYPFBICBIHAH KeJeCi KYPBUTBIMIBIK JXOHE TEXHOJIOTHSUIBIK apTHIKIIBIIBIKTAPIbI
KaMTaMachI3 €Te/l:

- KK xarenepin OoiABIpMalTBIH KOHE THUICIHIIE KYKAaTTaMaHBIH CalachblH apTThIPAThIH
KOHCTPYKTHUBTI OereTTep acay;

- OyiibIMIap/bl 931pJIey JKOHE OHJIIPY CalachlH apTThIPY;

- OipbIHFail OemeKkTepal KoJaHy apKbUIbl TUIITIK TEXHOJIOTHUSIIBIK KaOIBIKTHI 931pJiey jKoHe
KOJIJaHy JKOHE OHJIIpIiC canachlH apTThIPy MYMKIHIITI.

OpOip YCHIHBUIATBIH QMICTIH HAKTHI CUIATTAMACHl JKOHE OHBIH IMPAKTUKAJBIK KOJJIAHBLIYbI
KOHCTPYKTOPJIBIK Ky’KaTTaMara TY3eTyJep KOJeMiH a3alTyIblH THIMAL 9ICTEeMENiK MPUHIUITEPiH
Kypyra kemekrecesi [4].

1.IIpomecrepni crangapTTay: KOHCTPYKTOPIBIK KY’KaTTaMachlH KYPY, TEKCEpy >KoHE OeKiTy
IPOLECTEPIH PETTEHTIH cTaHIapTTap MEH MpoLeAypalapAbl d3ipieyAl YChbIHAaMbIH. byn
Ky)KaTTaMaHbIH Ma3MyHBIHA, camaHbl OaKpuIay MpOLEAypajapblHa XKOHE OCEKITy aaropuTMIEpiHe
HaKThI TAJIaNTap KOOIkl KAMTYbl MYMKIH.

2.Kp3MeTKepaepli  OKBITY:  KOHCTPYKTOPJIBIK  KY)KaTTaMachIMEH  JKYMBIC  ICTEUTIH
KbI3METKEpJiepre apHajfaH oKy OafjapiamManapblH  YHBIMAACTBIPYAbl YChIHAMBIH. OKBITY
Ky’KaTTaMara KOMbUIAThIH TaJaNTapMEH TaHBICY/bl FaHa €MeC, COHBIMEH KaTap OHbI Xkacay, Tajnjuay
KOHE KaTellep/li TeKCepy JaFIbIapbIH YHUPETYll KaMTYbI KEpekK.

3.3amaHayun TEXHOJOTHsUIapAbl KojijaHy: KOHCTPYKTOPIJIBIK Ky’KaTTamachblH jKacay KoHe
TEKCepy MpPOIeCTepPiH aBTOMATTaHIbIPyFa KOMEKTECETIH 3aMaHayd OarJapiaMaiblK Kypanaap MeH
TEXHOJIOTHSIIAP/IbI €HTI3Y/A1 YChIHAMBIH. byFaH HycKanapnbl Oackapy kyhenepi, carnanbl Oakpliay
OaFapiaMaliblK Kypasbl jKOHE CTaHIapTTapFa COMKECTIKTI aBTOMATThI TYypJe TeKcepy Kyihenepi
KATKBI3bLIA IbI.

4.baiinaHbICThI )KaKcapTy:9p TYp:i 0eimMaep MEH KOHCTPYKTOPIIBIK Ky’KaTTaMachbIMEH KYMBbIC
ICTETIH MaMaHJIap apachbiHAAFbl OalAHBICTHI JKaKCapTy IIapajiapblH KYprizy. MiHAETTep MEH
KayalnKepHIIIKTepAl HaKThl aHbIKTay, TYpPAKThl OKMHAJBICTAp MEH ToXipube anmacy
TYCIHICHIEYIIUTIKTEp MEH KaTeIIKTePiH aJbIH alyFa KOMEKTece .
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5. TypakTbl KEeTULAIPY:BIKTUMaJ MpoOieManap/ibl aHbIKTay KOHE OJaplblH aJblH ally
OolbIHINIA TIapanap KaObUlgay MakKcaThbIHIa KOHCTPYKTOPJBIK Ky)KaTTaMaHbl KYpy MpOIECTepiHe
TYPaKThl MOHUTOPHUHT KoHE Tajaay )KyHeciH Kypy/Abl YChIHAMbIH.

Q3ipiey Typi
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> HKadbapiKrapasl
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l
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KOMMO3HIHAIBIK THIITI LIEIIMI

v l 1 )

KoHCTPYKTHETI-TEXHOIOTHAIEIK THIITL IISIIIMI

A

-

2 cypet. OnueMIiK - mapaMeTpilik KaTapIblH MOH/epi O0ibIHIIA 6a3aJIbIK MOJIENbI1 d3ipiaey
YKOHE OHBI JAMBITY 9ICIMEH THIITI KYPY 9/IICTEMECIHIH CXeMacCHl.
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O3IpJeHTeH dAICTeMENIK MPUHIMIITEP cara MEHEI)KMEHTI MEH KOHCTPYKTOPJIBIK cajachlHa
MaHbI3BI yiiec 00mbin Tabbuiaael. Onapapl KONJaHy KOMIaHUsUIapFa KaTelenepl Ty3eTy YaKbIThl
MEH IIBIFBIHIAPBIH a3aiTyFa, OHAIPIC TUIMIUIITIH apTTHIPYFa KOHE COHFBI OHIMHIH JKOFaphl CallaChIH
KaMTaMachl3 eTyre MyMKiHJiK Oepe/t.

KopreITeIHIBIIAN Kelle, KOHCTPYKTOPJBIK KYKaTTaMaJarbl TY3eTYJIep KOJeMiH a3alTyIbIH
o/licTeMelliK MPUHLIUNTEPIH d3ipJiey alfHaly JIeHECiHIH OeJIIIeKTepiHiH K00abIK CanachiH apTThIpy
YKOJIBIHAAFBl MaHBI3/bI KaJaM OOJbIN TaObUIaabl. ¥ CHIHBUIFAH YCHIHBICTAPJIBI ICKE achIpy OHIIpIC
TUIMIUTITIH ~ JKaKcapTyFa, IIBIFBIHAAPABI a3aiTyra KOHE KIHCHTTEPAIH KaXETTUIIKTEepiH
KaHaFaTTaHIBIPYAbl KAMTaMacChI3 €Tyre MyMKIHAIK Oepei.
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MYHA YHFBIMAJIAPBIH CAJIY THIMILTITTH APTTBIPY TOCLII PETIH/IE
BYPFBLIAY KOH/IBIPFBLIAPBIH YTBIM/IbI MAMJIAJIAHY

CAMJIAYOB OPKEH FAJIBIMY.IbI
MyHaii-ra3 uHxeHepHsiChbl KaepacblHbIH MarucTpanThl, bateic - Kazakcran
MHHOBALMUIBIK-TEXHOJIOTUSUTBIK yHUBepcuTeTi, Opain, Kazakcran

EPIIAVBI3 FAJIBIMKAH BATKOHBIPY.IbI
MyHaii-ra3 uHxeHepusichl KadeapacbiHbIH MarucTpanTsl, batsic -Ka3zakcran
MHHOBAIMUIBIK-TEXHOJIOTUSUIBIK yHUBepeuTeTi, Opan, Kazakcran

KAPHIBIF'A HYPBOJI ASAMATYJIbI
MyHaii-ra3 uHxeHepuschl KadeapacbiHbIH MarucTpanTsl, batsic -Ka3zakcran
MHHOBAIMUIBIK-TEXHOJIOTUSUIBIK yHUBepeuTeTi, Opan, Kazakcran

KAJIELIEBA I'YIBMHUPA EPMYXAMBETOBHA
MyHaii-ra3 uHXeHepHsIChl KaeIpachlHbIH aFa OKbITYIIBICHL,
batbic — KazakcTaH WHHOBAIMSIIBIK-TEXHOJIOTUSIIBIK YHIBepcUTeTi, Opain, Kasakcran

Annomayun. Maxanaoa mynaii men 2a3ea yHebimManiapobl OYpevliay Ke3inoe KONOAHbLAAMbIH
OYpavinay KOHObIPELLIAPLIHGIY He2i32l MeXHUKAIblK cunammamanapvl KeamipineeH. Onapovly
HCORAPLL KYHbIH HCIHE MYHAL YHRLIMANAPbIH CANyea KememiH WbleblHOapobl asaumyovl ecKepe
OMBIPLIN, HCOAPLI PYHKYUOHANObI KAHBIKMBLIBIELL 0ap 3aMAHAyU OYpebliay KOHObIPRbLIAPbIH
Heci30eNcen manoay YiKeH Mawvl3ea ue. ¥HbIManapovl canyobll MEeXHUKANbIK-IKOHOMUKANbIK
MUIMOLNIZIH apmmulpy YWiH OYPblIay HCYMbICIAPLIH O0altiblHOAY CAMbICbIHOA YHRbIMAIAPObl
Canyobly May-Ken-2e0102UANbIK HCAROAULAPLIH ecKepe OMbIPbiN, OYPbliay KOHObIPbICLIH OHMALLIb
manoay adicmepin Ko10auy e3exmi 601bln maodbLIaAobl.

Tyuinoi ce3zdep: ynzvima, OYpabiiay KOHOLIPEIIAPYL, MHCYMbIC HPUHYUNL, MEXHUKANbIK
cunammamanapsvl, OYpeuliay Hcaboblkmapbl, OYpavliay KOHObIPEbICbIHbIH MUIMOLNICL.

Ka3zakcTaHHBIH MyHali-ra3 KeIICHIHIH aJlJ{bIH/Ia TYPFaH HET13T1 MiHACTTepAiH O1pi TEXHUKAJIBIK
Kypanaapasl — Oypreutay KoHabIpreuiapbid (BK) yTeimabl malinananyra OalaHBICTBI YHFBIMAIAp
KYPBUIBICBIHBIH THIMJILTITIH apTTHIPY OOJBIT TaObLIA b

["eonoTHusIIbIK, KYPBUIBIC, 13/1€CTIPY KYMBICTAPBIHBIH KONITETEH TYPJEPIH jKepre TepeH eHoen
OpBbIHay MYMKIH eMecC:

-maiiganel Kazoanap KeH OPBIHIAPBIH 1371CY;

-KOMIPCYTEK KEH OpBIHAAPbIH Malijanany;

-YHFBIMaJIapbIH KOMETIMEH Cy KaObUIIay Il YHBIMIACTBIPY;

-FUMapaTTap MEeH KypbUIBICTapFa Kajanap caiy;

-MHXKEHEPJIIK 137ICHICTEP; TOIBIPAKTHI OEKITY KoHE T. 0.

By sxymbIcTapIbIH OapibiFbl OYPFBUTAY KOHIBIPFBIIAPH] KOJAAHBUIATEIH SPTYPIIL JUAMETPIIl
YKOHE TePEHIIKTErl YHFBIMAJIAPIbl OPHATYABl KAMTHIBL. BypFbliay KOHIBIPFBUIAPEI: MYHAH MEH Ta3
OH/IIpYTe, FBUIBIMU YKCIIEPUMEHTTEP JKYPri3yre apHaaraH CTallMOHAPIbIK [1].

Onap myHapanaH, OyprbuUIay KaOAbIKTapbIHAH, OCpy KoHE COPY COpPFBUIApPhIHAH, OYpFbLIAY
EPITIHAICIH OHIIpyre apHajdFaH KOHIBIPFbLIApAaH, Oacka >kKaOAbIKTapJiaH Typaabl; MOOMIIbII-
KBUDKBIMAITBI YKOHE ©3IT1HEeH JKYPETiH, NIBIHXKBIP Ta0aH/Ibl HEeMece IMHEBMATHUKAJBIK JOHFATAKTHI
JKYPICKE OpPHATBLIFaH, OHBIH HETI3T1 3JIEMEHTI IIaCCH KO3FaJITKBIIIBIHAH JKeTeri 0ap HeMece ©31HIIK
KYII arperatbl O0ap alHaJIMalibl, COKKbl HEMece apajiac THUITEri Oyprbliay KOHJBIPFBICHI OOJIBII
TaObutaabl. Byprbutay ¢epma Hemece KyOBIPIBbI IIHIEKKE OpPHATBUIFAH >KaOJBIKICH JKYy3ere
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acCBIPBUIAIBI, OJ1 TACKIMAJIIay Ke31H/Ie KOIEHEeH KalbIKa KOWbLIabl. bypreutay Oypreiiay KypajiblH
OacKapaTbIH POTOP/ABIH XKYMBICHI KE31H/I€ KYpeai.

Kyxk xeteprimriri 450tH ZJ70LDB cranmonapiibik Oyprbuiay KOHIBIPFBICH, Ka31pTi 3aMaHFbI
OyprblIay KOHABIPFBUIAPBIH ILIBIFApYFa MaMaHJAHFaH ayblp >KaOABIKTBIH ipi ©HAIpYIIici OOJbINI
tabpaTeiH "HONGHUA GROUP" komnanusicel msiraprad 7000 meTp Oyprbliay TEpeHIrI.

Kasipri yakeirta "Honghua GROUP" Chruyanb MyHaii jka0abIKTapbl KOMIIAHUACKH JKep YCTi
OyprbUIay KOHABIPFBUIAPBIH OHAIPY OOWBIHIIA OYKIJI ofieMJIe eKIHIN OpbIHAA, COHBIMEH KaTap
KpITaiiga TonslK OypFbUIay KOHIBIPFBUIAPBIH SKCIIOPTTAy OOWBIHIIA OipiHII OPBIHIA TYD.

byl KOHIBIPFBIHBIH epeKIleiri-alHany >KpULAaMIBIFBI MEH POTOPIBIH aiiHady MOMEHTIH
CaHJIBIK JKUUTIKTI TYpJIEHIIpyai OacKapy, Kallayaarbl KYKTeMEHI caHIbIK OakbuiaymMeH nepOec
Oypreuiay (QYHKOMACH KapacTBIPBUIFAH, THAPABIMKAIBIK JTUCKUI TEXETIlI XOHE KOCAIKBI
AJIEKTPOMATrHUTTIK TEXETil oap.

ABTOMATTBI POTOPABI OacKapy >oHE Kallayabl aBTOMATThI TypAe Oepy XKyiueci Oyprbuiay
KOHJIBIPFBICHIHA CAHJBIK OacKapbUIATBIH JKOHE JKUUTIK TYpAeHIIprinn 0ap Oyprbuiay KOHIBIPFBICHI
CHUSKTBI CUIIaTTaMaliapra ve 00yFa MYMKIHJIIK Oepesii: OYpFbIIayIIbl OHTAMIBI TapamMeTpiiepi 6ap
CEHCOPJBIK IKpaH apKbUIbI OYpFbUTaydbl OacKapanbl, OyJ €HOEK IIBIFBIHAAPBIH alTapibIKTal
a3aTabl )KOHE KYMBIC THIMJIUTITIH apTTHIPa/Ibl.

Byn Gackapy kyiieci Oyprbuiay mpoiieci OOMBIHINA AepeKTepl KUHAyFa, CaKTayFa, Kapayra,
0aChII MIBIFapyFa )KOHE KAIIBIKTaH OacKapyFa MYMKIHJIIK Oepe/i.

ZJ70LDB apanac dJ€KTp JKOHE MEXaHWKAIBIK KETeKTI OYpPFbUIAY KOHIBIPFBICHI-DJICKTP
KETETIH OpPHATYJBIH camajibl apTHIKIIBUIBIKTAPbIHA J1a, MEXAHHUKAJIBIK JXETeKTI KOHABIPFBIHBIH
YHEMILTIriHE JIe he.

ZJ70LDB Oypreinay KoHABIPFBICH 450 TOoHHa XYK KerteprimTiri 6ap Varco TDS-11SA
xoraprbl oketerimeH, 520atm. ym 3NB1600HL Oypreuiay copreiceiven, G12V190PZL-3/0
Mapkajibl TOPT KyaT OnoreiMeH >ka0apikranraH. Kyatsl 810 kBt. Bu ym nusensai reHepatop
KoHABIpFEICBIMEH xkabapikTasFan: CAT 3512 A-1020 kBt. , C15-292 KBT. KOCaJKbl reHepaTopiap
xoHe DGR520-520 kBT. AltHanbIM KylieciHiH Maiaansl Kenemi 350m° (5 nana X70M3), an TazapTy
Kyheci MeH epiTiHai maibiHmay xyieci "Swaco'>kaOIbIFpIMEH YCHIHBUIFaH. KpIc MesrimiHme
texHoJorusuiblK Oamanran [TKH-2M ka3aHabpIK KOHABIPFBICH KapacTeipbuiraH. [lsiFrapeiaabuiapra
Kapchl ka0oapik 135/8" x 700 atm "Oye KopraHbIChl OsorbiMeH skoHe" KamepoH" ¢upMackIHBIH
eHJIIpic — 0aKplIay CTaHIMACHIMEH YChIHBUIFaH.1-kectene ZJ70LDB Oyprbinay KOHIBIPFBICHIHBIH
TEXHUKAJIBIK CUITaTTaMacChl KEJITIPIITEH.

Ixecte - ZJ70LDB Oyprpuiay KOHABIPFBICHIHBIH TEXHUKAJIBIK CUITATTaMAChl KEITIPIITCH

BK Ttypi ZJ-70LDB
I pIrapbUTFaH KbLUTHI 2011
YHFbIMaJIAPIbIH TEPEHIIT1 7000 m
Jlu3enb OThIHBIHA apHAJIFaH CHIHBIM/IBUTBIKTAPIBIH 110
KeJieMi

EpiTiHai bIIbICTAPBIHBIH KOJIEMi 350 m°

Byn Oyprbuiay HYKTECiHAE KYpacTBIPBUIFAH JKOHE OYpFbUIay KYpalbIHBIH KOMETriMeH
YHFBIMajap KYPBUIBICHI OOMBIHIIA TEXHOJOTHSJIBIK OINEpanusiIapAbl 63 OeTiHIIe OpBIHIAYIbI
KaMTaMachI3 eTeTiH OyprbUIay MallnHAIAphl, MEXaHU3MJIEP MEH 5Ka0IbIKTap KelleHi. ¥ HFbIMalap/Ibl
OyprelIayabl OYTiHT KyHI KociOu MOOWJBII Oyprbliay KOHABIPFBUIAPBIHCHI3 €1eCTETY KUbIH [2].
Kasipri ke3zeri Oyprbuiay KOHIBIPFbUIAPBIHBIH KYpaMbIHa KeJeciiell Kypamaac OesikTep Kipei:

1) OypreuIay *KaOABIKTAPHI (TOJ JKYHeC, copanTap, HILIFBIP, YPIIBIK, POTOP, KETEK, dKaHapMan
KOHJIBIPFBICHI, TU3€JIb/II JIEKTP CTaHIIMs, ITHEBMOXKYHENep);

2) Oypreiiay Herizzuepi (MyHapa, Heri3, KapKacTbl - IMaHEbJl JKMHAKTanda OeJEeKTCHETIH
*aobbLIManap, 1.0);
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3) eH Kol )KyMBICThI KaXKeT €TeTIH MeXaHu3alus Ka0IbIKTaphl (Kalnayra 0epi-JIeTiH )KYKTeMeH1
peTTeriul, KeTepin Tycipy onepanusiiapblH aBTOMATTaHABIPYFa apHAIFaH MEXaHU3MIEp, KyObIpiapra
apHaJfaH ITHEBMAaTHUKAJBIK ChIHAIbl YCTarbllll, aBTOMATTbl OYpFbulay KUITI, KOMEKIII HIBIFBIP,
ITHEBMOOYpAFBII, >KOHJCY >KYMBICTApbIHA AapHAJfaH KpaH, Oyprbulay MpoleciH OacKapaTblH
MyJAbTTEP, OacKapy OpbIHBI);

4) xyy CYWBIFBIH JaiibIH/Ay, Ta3ajay *oHE KailTa KajlmblHa KeNTipy KaOabIKTapbl (CkeHIey
0J10TBI, BUOpOETIEK, KYM, Ca3 Ta3aJaFbllITap, TIPEKTIK copar, XUMHUSJIBIK peareHTTepre apHajFaH
BIJIBIC, JKYY CYHBIFBI JKOHE CY);

5) marudons (aiiaay sxyheci 0J0ThI, IPOCCEINb/II TUEKTI KypbUIFbLIAp, T.0);

6) OyprbUIay KOHIBIPFBICHI OJIOTHIH XBUIBITYFa apHaJFaH KYPBUIFbI (KBUIBITY T€HEpaTOpHI,
KbUTY TachbIMajJlayFa apHaJFaH KOMMYHHUKALUS, KbIIBITY PaJuaTopiapsl).

MobOwibai  Oypreiiay  KOHIBIpFbUIApbl  Ka3akCTaHHBIH — OpTYypidl KEH OpBIHAApBIHAA
KOJaHbIaabl, Mbicasbl: bateic Kazakctan oOmibichiHAarbl UnHapeBCK MyHal keH opHbL OHma
MYHail YHFbIMajapbiH xkenzaeyre apHanran TW125 CA—A6 KbunKbIManbl OyprbIIay KOHABIPFBICH
OpPHATBUIBI.

TW125 CA-A6 wmoOwnbai KoHABIPFRICH 'reHeparus” [IIT OpengimeH OipikTipiireH
kocinopeiHaap ToObiHA KipeTiH "YIIET"(Pymbinus) 3aybIThiHga mbiFapbuiasl. Konasiprel Roman
75540 MPEG (12x8) aBTOMOOWJIb WIaCCHiHE OpPHATBUIFAH, THIPABIUKAIBIK OacKapbUIaTHIH
TeneckomusuTbIK JiHreri 6ap »koHe Diesel Caterpillar C 15 ACERT auszenbai KO3FanTKBIIIIBIMEH
Oackapbutabl. Byprbutay KOHABIPFBICHIHBIH KyaThl-540 JIC./2100 aifH / MUH.KOHIBIPFBI

MyHali KoHe ra3 yYHFbIMalapblHAa OYypFbUIAy, MXOHAEY XKOHE JKEepacTbl IKYMBICTapbIH
OpBIHAANIBI, MakcuMansl xykremeci 125 KC inmexTe, MOHTaXaay MYMKIHIIT1 JKOHE JKOFaphl
YTKBIPIIBIFBI Oap.

Mo6wibai Oypreutay KoHasIprbuTapbl (MBK) OypreutayasiH O6ip HYKTECIHEH EKiHITICiHe epKiH
OpBbIH aybICTBIPY MYMKIH OOJFaH OpbIHAApAarbl YHFbIMajapabl Oyprbiiayra apHainraH. MBK
YHFBUIAp MEH mIyp(TapIblH KYpbUIFBUIAPBIHAA MaMaHJAHFAH apHaibl TEXHWKAaHBIH epeKIIe Typi
O6onbin  TabbuTagpl. Onap JKYMBIC OpHBIHJA OKbUIJAM SKaWbUIAThIH IIHEK >Ka0JabIKTapbIMEH
xaOnpIKTanFaH. MyHnall ofic JalbIHABIK >KYMBICTAPbIHBIH YaKBITBIH KBICKApPTYFa KOHE apHaMbl
Opuraanbl MIAKBIPY KAKETTLUIITIH )KOIOFa MYMKIHIIK O6epeai. bapabik MOOMITBA1 KOHABIPFBLIAPABIH
HET13T1 apTHIKIIBUIBIKTAPHI OJIAPIBIH TOMEH KYHBI, )KOFapbl MAHEBPJIILIIT], IFHU €PKIH KO3FaITybl )KOHE
OHaii maiaananpUTybl 00BN Ta0bUIAABL. Bi3/iH eniMi3e eH Kol TapalfaH MeXaHU3MAeP — OTaHbIK
KOHE KbITalJIbIK MallldHanap. bysl TeXHUKaHBI KETKI3y MKEHUIIITHE )KOHE OHBIH TOMEH OarachlHa
OaiinanpicTbl. MOOMIIBA1 ©3/IriHEH KYPETIH KOHJBIPFbUIAp/ia arperarrap * YK KOTEprilTiri yiIkeH
KOJIIK KypaJIblH/Ia OpHajlaca Ibl, pama xoHe KabuHa opHaThUIa kL. JKaOabIKTHIH OCHI TYPiH KBUDKBITY
YIIiH KOCBIMIIIA KOJIKTI KaXXeT eTHeii. ArperaT WIBIHXbIP TaOaHIbl TPAKTOpJIap/a OpHATHUIAIH,
KAMa3 pamacs! kongansiiansl. Cyna Oyprbuiayaa KOHABIPFBIHBI aii1anany Ke3iHe KaTep HeMece
Oacka cy KeJiKTepi mainaaaHblIaabl.

O3iriHeH XypeTiH Oyprbuiay KOHABIPFbLIAPHl OHEPKACINTIK KYPBUIBIC K€31HJIe, MyHall KoHe
ra3 eHJAIpy Ke3iHJe, YCaK IIapyallbUIbIKTa KaJa OpHaTy YIIiH KoJJaHblIaabl. bypreuiay
KO3FaJITKBIIIBIHAH KyaT ajfaH Ke3/le THJIPaBIUKAIbIK HEMECe MEXaHHMKAJbIK Kyie, 3JeKTp
KO3FaJITKBIIIBl HEMEce THAPOMOTOp KoJjaaHbUiaabl. JKorapblia aTanFaHiaid, ©3MIriHEH XYpeTiH
arperaTrapra TUApPAaBIMKAJIbIK MallMHAIAP ChIHBIOBI JkaTaabl. [MIOpaBIMKaNbIK KYHEHIH
apTHIKIIBUIBIFBI aTPEraTThIH AIEKTPMEH KOPEKTCHIIPUTYiH KaXKeT eTneli. byprpuiay aybslpiaaTbuira
OypABIH caMarbl €Ce01HEH KYy3ere achIpbLIaIbl.

MoOwiibai KOHIBIPFBUIAPFA TOH Tarbl Olp KOHCTPYKTUBTIK O€Nrici — MOIYJbJI KHUHAKTAY.
OpOip MOIYIb TONBIK 3aybITTHIK KYPacThIPYJaH OTKEH *OHE MOHTAXKAAyFa JKoHE MaiijanaHyra
apHaIFaH 0apibIK KAXKETTI a0 IBIKTaphl (TEXHOJIOTHSIIBIK jKa0IbIK, KOMMYHHKAIIHSLIIAP, KaObIHAAD,
KBUIBITY KYPBUIFBLIAphI) Oap Keumik Oipiirin ounaipeni. byproinay KOHIBIPFbUIAPEIH MOAYIBAIK KYPY
XKaOBIKTBI MOHTAXKIAY, OOJIIIEKTEY JKOHE TachIMaliay Mep3iMaepiH eoyip KbICKapTyFa MYMKIHIIK
Oepeni[3]. Byprputay KOHABIPFBUTAPBIHBIH MOYJBACPIH TaChIMAILIAY JKAJIIIBI TTailalaHy KOJIIApPhI
OOMBIHIIA JKYy3€re achIpbUIybl MYMKIH, al MOJYJIBJIEPIIH ©31epi MOHTaXJIay Ke3iHIe KpaH
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TEXHUKACBIHChI3 OTyre MYMKIHIIK OepeTiH T'MIPOJOMKpPATTHIK KYpPbUIFbLIAPMEH Xa0JbIKTaJIFaH.
bnok — mMoxynbaep Oyprbulay HYKTECIHIE JKaNIbl ajJaHJap, MBICAIbI, HUPKYISIUAIBIK KYHCHIH
aJlaHbl )KoHE OYPFbUIAY COPFhUIAPBIHBIH alaHbl KYpbUIAThIHAN €Tl KYPacThIpbLIabl.

O311iriHeH KypeTiH OyprblIay KOHIBIPFBUIAPBIHBIH aPTHIKIIBUIBIKTapbIHA KeJIecl eamemMaepl
JKATKbI3yFa 00a bl

1) Mobunpainik Oypreiiay KOHABIPFBICH JIAWBIKTHI JKOJI TAIFAMANTHIH HEMECE KYK KOJITiHIH
IIACCUIHE OPHATHLIAJIBI;

2) CraunoHapiblK KOHIBIPFBIMEH CaJbICTBIPFaHJAa JKYMBICTBIH ©31HIIK KYHBI aHaFypIibIM
TOMEH,;

3) )KYMBICTBIH TOJBIK UK a3 YaKbIT ala/ibl;

4) Kb13MeT KopceTy MEH KOHAey/e KapanalbIMIbLUIbIFbI;

5) XKorapbl OHIMIUTITT MEH KaKChl TEXHUKAJBIK CHIIaTTaMaIapel 0ap.

3amaHayn ©3ITiHEH JXYPETiH XaOJBIKTApJbIH MYMKIHIIKTepI OYPBIH TEK CTAIlMOHAPIBIK
TEXHMKaJa FaHa KOJ KeTiMIi OonaThlH OipkKarap MIHAETTEpHAl IIeNIyre MYMKIHIIK Oepei.
AYBICBIMITBI KYpaJIMEH XKHMHAKTay O1p KOHABIPFBIFA op TYPJIl apamMeTpiiepMeH OyprblIay Kyprizyre
MYMKiHIiK 6epeni. XKanmer Moouibai Oyreutay KoHAsIpFu1apel MEMCT 16293 — 89 crangapTsinaa
OepUIreH MAPTThI PYKCAT ETIJITeH JIMEKTET1 )KyKTeMe OOMBIHINA TaHaTBIHABI.

MoGwuibai 6ypreiIay KOHIBIPFBUIAPBIHIA MYHAPAIBI-IIBIFBIP OJIOTHIH OPBIHAY/IBIH ©3IriHEH
KYPETIH HeMece XapTbulail Ti30eKTi HYcKachl O00iybl MYMKiH. KOHABIPFBIIAD €Ki CEKIUSIIBI
MauTaMeH, AaJIBIHFBI JKaFbl AallbIK, €HCI3 CO3BUIFBIIITAPMEH >KaOAbIKTanaabl. KOHIBIpFBLIAp
OYpFBUIAYIIBIHBIH MYJBTIHEH OacKapy sKyieci Oap HETi3ri MeXaHU3MICP/IIH TU3€Ib, TU3ETb-IJICKTP
HEMeCe DJIIEKTPIIK PETTENETIH >XEeTEeriMeH JalblHaanaabl. Tamcelpbic OEpyIIiHIH TalanTapblHa
OaitmaHbICTB MOOHITBTI OYPFBITAY KOHABIPFRUTApHI KosteMi 120-m1an 200 ky0.M-re qeiiHri aifHaIMaJIbI
KYHEMEH, KOCAJIKBl JKOHE Ta3anay KaOIBIKTapbIHBIH OPTYPJi KUBIHTHIKTAPBIMEH >KapaKTasaJbl.
Peceit enpipicinin MAEJIb-160 Mmobunsai Oypreutay xylieci nmaiiganany xxoHe 0apiay YHFbIMaaapbiH
OyprhUIayFa, YHFBIMAJIAPbl KYPJAENTi JKeHeyre, KOpIIaraH ayaHblH TemnepaTtypackl Munyc 450C-
taH moc 500C-ka neifin, opHanacteipy caHatel | MEMCT 15150 GoiibiHIIa opTaiia sk9He CaIKbIH
KIIMMATThl MAaKPOKIMMATTHIK ayJaHnapaa Oyiip oKmaHaapslH OypreuTayFa apHaIIFaH.

NJEJIb-160 KOHABIPFBICH Kelleci omepalusiap bl Kyprizyre MyMKiHIIK Oepeti:

1) GapabIK caHATTaFbI )KOJIJAPMEH KYPY;

2) yHFbIMaJla arperaTTbl MOHTaX1ay-0OIIeKTeY;

3) yHFBIMa KaOJBIKTaphIH MOHTAX/1Ay )KOHE JIEMOHTAX/IAY;

4) copFbl IITaHraIapbIMEH, COPFBI-KOMIIPECCOPIIBIK KoHE OYpFbUIay KYOBIpIapbIMEH KOTepil
— TYCIpy onepanusiiapsl;

5) CKK kosioHHanapblH *oHe OYpFbUIay KYObIpJIapblH MEXaHUKAJaHIbIPbUIFAH aFbITy JKOHE
Oypay;

6) MyHapa MaHHU(}OJIBbI ApKbUIBI YHFIMAJIApJ1a IIEMEHT KeIipJepiH KO,

7) KyMAbl THIFBIHIAP/AbI )KOHE LIEMEHT KOIlipJIepiH POTOPMEH HEMECE TYITIK KO3FAJITKbIIINEH
OyprhLIay;

8) amarTapapl KO OOWBIHIIIA YCTAFBIII KOHE 0acKa /1a )KYMBIC TypJiepi;

9) yHFBIManapsl POTOPMEH HEMece TYNTIK KO3FaITKBIIIIEH OypFbuIay.

2 xecre — O3xairinen xypetin maccuaeri UJIEJIb-160 cunatramanapb

[TapameTpnepi Monnepi
1JIMEKTET1 MaKCUMaJl ChIHAJIBI JKYKTEME, T 200
LJIMEKTEr1 pyKcaT eTiJIreH JKYKTeMe, T 160
mapTThl Oyproutay Tepenairi (bK 127), m 3100
mapTthl xkeuaey reperiri (bK 89), m 7200 40 7200
MyHapa OUIKTITi, M 40
POTOP acThl apKAJIBIKKA JIEHiHT1 OMIKTIK, M 4.7/6
OypFbIIay CBEYACHIHBIH Y3bIH/IBIFBI, M Tl 18-25
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TOJI ApKAHbI TUAMETPi, MM 28
TOJI )KYHECIHIH ka0 IbIKTaTybl 5x6
pPOTOP YCTeJ TECITIHIH JUAMETPl, MM 560
POTOP YCTEJ dKoHE ChIHAJIBI KBICKBIIIKA TYCETiH 1570
pPYKCaT eTINTeH CTaTHKAIBIK )KyKTeMe KH
JIM3EITbI1 JKETET1HIH KyaThl, KBT 440,810,884

Monayabaepii  TachiMajnay JKOHE —OJapIibl
TUAPOJIOMKPATTAp/AblH KeMeriMeH XKyprisuieni. KoHIBIpFBIHBIH MOIYJIbAEPl TOJIBIK 3aYBITTBIK
TAMbIHIBIKTa OPBIHAAIFAH JKOHE OapIbIK Ka)KeTTI TEeXHOJOTHSUIBIK a0 bIKTapabl, COHBIH ILIiHE

MOHTaXJay epILUiKTI

KOMMYHHKAIUUIapAbl, )KbUIBITY KYyHenepiH, 6ackapy MyJbTTEpiH KHE T. 0. KAMTHIBI.
KopsbITbiHabIIaM Kee, MOOMIIbA1 OypFbuIay KOHABIPFRICHIHBIH apameTpi 7000 M TepeHIiKTer1
OCBHI YHFBIMA YIIIIH apTHIK KOPFa COMKEC KeJe Al e auTyFa 00Jaibl.
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YOOEKTUBHOCTH CTPOUTEJILCTBA
TUJPODJIEKTPOCTAHIIMI B KABAXCTAHE

I'EJIBMAHOBA 3051 CAJINXOBHA
[Ipodeccop kadenprr Dub, Kaparanauuckuii UHAYCTpUAIbHBI YHUBEPCUTET,
Temuptay, Kazaxcran

IUIIKAHOB CEPT'EM BJIAJIAMHAPOBUY
Marwuctpant, KaparaninHckuii ”HAYCTpHAIbHBIA YHUBEPCUTET,
Temupray, Kasaxcran

Annomayun: B ycrosusx neobxooumocmu nepexooa K yCMOU4UBLIM UCMOYHUKAM dHEPSUU,
euopoanekmpocmanyuu (I'2C) 6 Kazaxcmane npedcmasnaiom 3HAUUMENbHLIL NOMEHYUANL OJs
Pazeumus IHepeemuKu, y4umuléas 602amvlil 600HII pecypc U OOCMynHble TaHOuWapmusle YCio8us
8 HEeKOMOpbIX pecUOHAX CcmpaHvl. B Oaunoll cmamve npo6edéH aHAIU3 IKOHOMUYECKOU U
mexHuyeckoul yenecoobopaznocmu cmpoumenvcmea [ IC, paccmompenvi eé npeumywecmsa u
O2panuyenus 8 meKyujem KOHmeKcme, oyeHeHd aKmyaibHOCMb U NPAKMUYECKas 3HA4UMOCmb OJisl
Kaszaxcmana. Brnmouenvl pacuémel  odxcuoaemou MOWHOCMU, 6IUAHUA HA IKOHOMUKY U
akonoeuyeckuti 6ananwc. Ocoboe e6HuUMaHue YyoeneHo cpasHenuro dggexmusnocmu I'OC ¢
ANbMePHAMUBHBIMU 80300HOBIAEMbIMU UCMOYHUKaMu dHepeuu (BHUJ) ¢ Kazaxcmane, a makaice
AHAU3Y MeAHCOYHAPOOHO20 ONbIMA, NPUMEHUMO20 K KA3AXCIMAHCKUM Y CILOBUSIM.

Knroueevte cnoea: mexcoyHapoouwviii onvlm, 2u0podieKmpocmanyuu, ananius, Kasaxcman.

KazaxcTtan akTMBHO cTpeMHUTCS K JAekapOoHM3ammu U pasButuio BHUD B pamxkax
roCyAapCTBEHHOM CTpAaTerud MO YCTOMYMBOMY pa3BUTHUIO M BBIINOJHEHHIO MEXIYHApOIHBIX
o0s3arenscTB (Hampumep, [lapmkckoro cormamenwus). '9C mpeactaBiseT co00W IKOHOMHYECKU
00OCHOBAaHHOE pEIIEHUE U1 Pa3BUTHUS JHEPreTHUYECKO WHQGPACTPYKTYPhl U IKOJOTHYECKU
0€30I1aCHOTO MPOW3BOJICTBA SHEPTHH. DTO MO3BOJIUT CHH3UTH BBHIOPOCHI CO: M yIOBIETBOPHUTH
pacTyIIye SHEPreTHYecKue MoTpeOHOCTH PETHOHOB.

Hayunasi 3HauMMOCTb HCCIIEJOBaHMs 3aKJIIOYAeTCsl B aHajau3e Cleuu(pUuKd NpPUMEHEHUs
THJIpO’HEPreTHKH B ycnoBusax Kasaxcrana. PaccmarpuBaercst moTeHIMan NpUMEHEHHUS THOPUAHBIX
texnosioruit u uarerpanuu ['3C ¢ apyrumu BUD, a taxke ucnosib3oBaHnE COBPEMEHHBIX METO/IOB
aHaJM3a JAHHBIX Uil ONTUMAJIBHOTO pacHpeneieHus: BOAHBIX pecypcoB. llpumMeHenue
MEX/1YHapOJAHOI'O OIbITAa MO3BOJISIET BBIIBUTH HOBBIE PELICHUS JIJII MUHMUMM3AIUH SKOJIOTHUYECKUX
PHUCKOB, cBsi3aHHbIX ¢ 3kcruryaTanueid ['OC B Kazaxcrane[1,2].

MexnyHapoAHbII ~ ONBIT  IOKa3blBa€T pa3HOOOpa3Hble MOJAXOAbl K IMPHUMEHEHHUIO
TUIPOHEPIreTUKU B CTPAaHAX € pPa3HbIMU NPUPOAHBIMU M SKOHOMHUYECKUMHU yciaoBUsMU. [Ipumepnl
YCHEIIHOT0 HUCIIOJIb30BAHUS TEXHOJIOTMHM U METOAMK B 00JIACTH TUAPOIHEPIETUKH, KOTOPbIE MOTYT
ObITh afanTupoBaHbl B KazaxcraHe, BKIIOYAIOT ClIEAYIOIINE:

Hopeeruss — nuaep B ruaposnepreruke: Oonee 95% Bcell 3J€KTpOIHEPrUM B CTpaHE
npousBogutcs 3a cdyer I'DOC. HopBeruss akTHBHO NPUMEHSET MHHOBALIMOHHBIE TEXHOJIOTMH IS
NOBBILICHUS 3()(PEKTUBHOCTU MaJIbIX U KPYIHBIX THAPOIEKTPOCTAHLINN, BKIIOYash HU(GPOBU3AIIIIO
U aBTOMaTu3aluio npoueccon. [Ipumenenne 3tux meronoB B Kazaxcrane, 0coOEHHO sl MasbIX
I'DC, MoxerT noMOYb CHM3WUTh OKCIUTyaTalMOHHBIC 3aTpaTbl M IOBBICUTH HAJEKHOCTH
HHEpProcHa0KEHUs B OTAAJICHHBIX PErHOHAX.

Kutaii pa3zBuBaeT THIPOIHEPreTHKY KaK YacTh CBOEW MOJIUTHUKH YCTOMYMBOrO pocrta. B
YaCTHOCTH, IPOEKT II0TUHBI « Tpu yiienss» sBasercs kpynHeiei ' 9C B Mupe u oTpakaeT oaxo.
K MaclTaOHOMY CTPOHUTENIBCTBY, CTPOrOMY OHKOJOIMUYECKOMY MOHHUTOPUHTY U YIPABICHHUIO
BOJIHBIMU pecypcaMu. DTOT ONBIT MOXKET ObITh Noje3eH KazaxcraHy s pa3paboTKH MOJIMTHKH,
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HallEJICHHON Ha KPYITHBIE MPOEKTHI, 0OCOOEHHO € aKIEHTOM Ha 3KOJOTMYECKYI OTBETCTBEHHOCTh U
ONITHMU3ALIUIO BOJHBIX PECYPCOB.

B CIIIA paccmarpuBaeTcss BO3MOXHOCTh MHTEerpamuu ['9C ¢ COMHEYHBIMU M BETPOBBIMHU
CTaHUUSAMH JJIs co3ianHusi THOpuaHbIX cucteM. ' DC ucnonb3yercs sl XpaHEHUS U HAKOIUICHHS
SHEPTUH, YTO IO3BOJISIET KOMIIEHCHUPOBATh HEPETYISPHOCTh BBIPAOOTKHU COJTHEUHON M BETPOBOM
sHepretuku. KazaxcraH, y4uThIBasg pa3HOOOpa3Hble MPHPOJHBIE PECYPCHl, TaKXKe MOXET
HCIOJIb30BaTh 3TOT OIBIT 51 KOMOMHUPOBAHUS TMIAPOIHEPreTUKH ¢ ApyruMu BUD, uto noBeicuT
YCTONYHMBOCTh U THOKOCTH SHEPTOCUCTEMBI.

B Kanane, rme Oomnbinasi 4acTh 2JIEKTPOIHEPTUH Takke mpou3BoautTcss Ha ['DC, BHenpeHbI
CTpOTHE INPHUPOAOOXPAHHBIE CTAHIAPTHI M TEXHOJOTMHU YIPaBIECHHUS BOJHBIMU pECypCcaMH. IDTO
BKJIFOYAET CUCTEMBI MOHUTOPHHTIA, II03BOJISIIONINE MUHUMU3HPOBATH BO3JEHCTBUE HA OKPY/KAOILY O
Cpelly, a TaK)Ke peryJIMpoBaTh ypOBEHb BOBI B BOJIOXPaHWINIIAX JIJIS TPEIOTBPALICHHS] HABOIHEHUI
U rnoxanepxkaHus OuopazHooOpasus. KazaxcraH MOKET HCHOJIb30BAaTh OSTH MNPAKTUKU IS
MUHHMH3ALNAN SKOJIOTHYECKHX PHCKOB TPU CTPOUTENbCTBE M AKcruryatanuu ['DC, ocobeHHO B
pErroHax ¢ HEHHBIMU YKOCHCTEMAaMH.

B IlIBeliniapuy aKTUBHO MCIOJB3YIOT T'OPHBIE PAWOHBI ISl CTPOUTENBCTBA MAJIBIX U CPEIHUX
I'DC, MUHMUMU3UPYS BO3JCUCTBHE Ha OKPYXKAIOIIYIO0 CPeAy 3a CYET PACHOJIOKEHHS CTaHIMN B
YAANEHHBIX U TPYIHOAOCTYIHBIX 30HaX. Ka3zaxcraH, MMmesl ropHble palilOHbBI Ha IOI€ M BOCTOKE
CTpaHbl, TAaKX€ MOXXET HCIHOJb30BaTh ATOT OMNBIT Ui CcTpouTenbcTBa Hebosmpumx [OC,
00eCTIeuynBaIOIINX YHEPrOCHA0KEHNE TOPHBIX HACENEHHBIX TYHKTOB U TYPUCTHUECKUX OOBEKTOB.

Bo ®paniun 605b110€ BHUMaHKUE YAEIAETCS MOJIEPHU3ALNN U ONITUMM3AIMY CYIIECTBYIOINX
I'SC nnst yBenmueHHs UX 3HEProdPPEKTUBHOCTH U MPOJICHUS CpOKa CIyXObl. [IpuMenenue Toi
cTpareruu B Ka3zaxcraHe MOKET MO3BOJINTh ONTUMHU3UPOBATE U NMPOIIIUTH CPOK IKCILTyaTalluu yKe
noctpoeHHbIX [DC, CHHM3MB HEOOXOJUMOCTh CTPOUTEILCTBA HOBBIX OOBEKTOB W COXpPaHUB
9KOJIOTHUECKUN OanmaHc. DTH TNpUMEpbl IOKa3bIBalOT, Kak KazaxcraH MOXeT HCIOJIb30BaTh
MEXTyHAPOJHBIA ONBIT IJIsi MOBBIIEHUS (P(GEKTUBHOCTH M YCTOWYHMBOCTH THAPOIHEPTETUKH, a
takxke uaTerpauuu I'9C B o0u1yro cucteMy BO30OHOBISIEMBIX HICTOUHUKOB SHEPTHH.

WuTterpanus ruapoanexrpoctanmmii ('IC) B cucreMy BO300OHOBISIEMBIX HCTOYHUKOB SHEPTHH
(BUD) no3BossieT co3naTh Oosiee yCTONUMBYIO M THOKYIO SHEpreTuueckyto cetb. Kazaxcran, obianas
3HAYUTEJIbHBIM MOTEHIMAJIOM ISl Pa3BUTHUSI TUIPOIHEPTETUKH, MOXKET MPUMEHUTh OMNBIT APYTUX
CTpaH IJIsl ONTHMMM3ALUH CBOEH YHEPrOCUCTEMBl U CHWKEHHS 3aBHCHUMOCTH OT YIJIEBOJOPOJHOIO
torunBa. KitoueBsle Bapuantsl uurerpauuu ['9C ¢ npyrumu BUD: I'ubpuansie ctanuuu: ['9C +
COJIHEYHasl WM BeTpoBasi sHepretuka. [IpuHuun paGoTbl: BETPO- U COJHEYHbIE 3JIEKTPOCTAHIIMU
O0OBIYHO PabOTAIOT C MEPEMEHHOM TeHepaluel, 3aBUCsIed OT MOroAHbIX ycioBuil. ['9C MoxeT
BBICTYINATh KaK CTAOMIU3UPYIOIIUI JIEMEHT, IPOU3BO/Isl SHEPTUIO, KOTJa COJIHEYHAsl WM BETPOBas
reHepanusi CHIKaeTcsl.

[IpenmymiecTBa: 3TO CHUXKAET HArpy3KHU Ha 3JIEKTPOCETh U MO3BOJISET UCIIOJIB30BATh Pa3HbIE
tunel BUD B 3aBucHMOCTH OT mpupoAHbIX ycinoBuid. Hampumep, B conneunsie nuu '9C Moxer
paboTaTh ¢ MUHUMAJIBHOW HArpy3KOi, a B 00JIa4HYI0 IIOr0ly KOMIIEHCUPOBATh HEJOCTATOK SHEPTUH.
IIpuMep npuMeHEeHHs: TAKKME CUCTEMBI IIIMPOKO UCIIOB3YI0TCS B KuTae, rae conHeunsle 1 BETPOBbIE
ycraHoBkH jononustores ['IC, uro obecnieunBaeT yCToiiunBOE SHEProcHa0KEeHNE Ha perMOHaTIbHOM
ypoBHE. CHCTEMBbI HAKOIUICHUSI U aKKYMYJIUPOBaHUs SHEpPruu ¢ ucnoibzoBanueMm ['IC. [Ipunuun
pabotbl: ucnonpzoBanue ['DC Kak CHUCTEMBbl HAKOIUICHUS TO3BOJISIET aKKyMYJIMPOBATH W3HUILKU
sHepruu ot apyrux BUD. B mepuonbl, kKoraa BETpO- WM COJIHEUHAs TE€HEpalysl MPEBBIIIAECT
NOoTpeOHOCTH CETH, BOJA MOXKET 3aKauMBaThCsl 0OpaTHO B BepxHUe pe3epByapsl ' DC. 3arem, npu
HEOO0XOAMMOCTH, 3Ta BOAA UCIOJIB3YyeTCs Ul BBIpaOOTKM 3Hepruu. Ilpenmymiectsa: Takoi moaxon
noBbIIaeT 3(P(PEeKTUBHOCTE U CTaOMIIBHOCTH HSHEPrOCHUCTEMBI, YCTpaHss HEOOXOAMMOCTb B
CTOPOHHMX aKKyMyJsTOpax Ooibiioil MomHoctu. [IpuMep mpumeHeHus: kpynHeimas B EBporme
ruspoakkymynupytomas cranuus «I'pann-Meson» Bo ®paHuuu npuMeHseT NOJO0OHBIM MeTo,
4TOObI UCIOJIb30BATh U3IUILKU 3Hepruu oT BUD u cHIkaTh NMUKOBBIE HAarpy3ku Ha ceTb. CeTeBas
uaTerpauus [DC mna GanaHCUpOBKM 4acToThl M HampspkeHus. [lpuHinun pabotsr: I'DC moxer

0 “MexayHapo/HbI Hay4YHO-UccaefoBaTebCKUH LeHTp “Endless Light in Science”



TEXHUYECKHE HAYKH
Impact Factor: SJIF 2021 - 5.81 TECHNICAL SCIENCES
2022 - 5.94

OTIepaTUBHO U3MEHSITH YPOBEHb BHIPAOOTKH, pearupys Ha U3BMEHEHHUsI Harpy3KH B CETH. DTO CBOHCTBO
MIOJIC3HO ISl PETYIMPOBAHUS YAaCTOTHI U TOICP)KAaHUS CTAOMIBHOTO HAPSKEHUs, 0COOCHHO KOT/Aa
MOJKIIIOYEHBI JApyrue nepeMeHHsle BUD, Takme kak Berep wunu conHue. [Ipenmyinectna:
0amaHCHPOBKA YAaCTOTHI U HANPSKEHUS MO3BOJISET YMEHBIIUTh U3HOC CETH M YIYUIIUTh Ka4eCTBO
ANEKTPOIHEPIHH, YTO KPUTUYECKH Ba)KHO MPHU BBICOKOM MpoleHTe HecTabmibHbIX BUD. [Ipumep
npumenenus: B CIIA u Kanane mmpoko ucnonszytorest ['DC i 6anaHCUPOBKM HANpSKEHUS U
YacTOThl, OCOOCHHO B paloHaX C OOJBIIUM KOJMYECTBOM BeTpoBBIX (epm. Cozmanue
pacnpenenéHHbIX 3HeproceTert (Mukpocereit) ¢ unrerpanueit ['DC. Ipunnun padotsr: [DC moryt
CTaTh YaCThIO JIOKAJIbHBIX MUKPOCETEH, OCOOCHHO B YAAJNEHHBIX paloHaX. DTH MUKPOCETH MOTYT
BKJIIOYAaTh BETPO-, COJIHEYHbIE M HEOOJBIINE THAPOITEKTPOCTAHIIMU, OOeCreurBasi aBTOHOMHOE
SHEpProcHa0KEeHUE JUIsl CENIbCKUX MOCENEeHUN WM OTHaNEHHbIX npeanpusaTuil. [lpenmyiectsa: 3To
CHIDKAeT 3aBUCHUMOCTh OT LIEHTPAJIM30BaHHOW 3HEPrOCUCTEMBI M YMEHBINAET MOTEPU HA Mepeaaue,
obecrieunBasi CcTaOWIILHOE SHEpProcHadxkeHue pernoHoB. [Ipumep mpumenenus: B IlIBedmapun
MHUKpOCETH, BKJItodatome Maible ['DC, MO3BONAIOT TOPHBIM JEPEeBHSIM U KypopTaM OBbIThH
HE3aBUCUMBIMH OT LIEHTPAJIbHOM ceTH, o0ecrieunBasi HafEKHOE IHEPrOCHAOKEHHE.

Ce3oHHOE perynupoBaHue sHepromoTpednenus ¢ momomeio ['DC. TlpuHiun paboTh: B
Kaszaxcrane M0OkHO ucrionb30Bath ['DC u1sl CrilaKMBaHUS CE30HHBIX MMUKOBBIX HArpy30K, KOTOPbIE
BO3HUKAIOT H3-3a MEPEMEHHBIX MNPHUPOAHBIX yciaoBuil. 3umol ['DC MOXET KOMIIEHCHPOBATh
HEXBAaTKy COJIHEYHOM DHEPIHH, TOrJa Kak JIETOM OCHOBHOE BHHMMAHHE YHAEISAETCS COJIHEYHBIM
cranuusiM. [IpenmymiecTBa: 3TOT MeETOA MO3BOJNSET A(PPEKTHBHO paclpeneisiTb pPecypchl,
COOTBETCTBYsl CE30HHBIM H3MEHEHHUSM B IOTpeOJEeHMH M TPOU3BOJACTBE H3Hepruu. Illpumep
npuMeHeHus: B HopBeruu, ¢ XxapakTepHbIMU Ce30HHBIMU KoseOaHusiMu, [ DC ucnonb3yroTes s
YIPaBIEHUS NMUKOBOM HArpy3KOM M CE30HHOI'O HAKOIUIEHHs BOJBI, CO37aBas pe3epB IS 3UMHUX
MecsLeB. ABTOMaTU3UpPOBAaHHbIE CUCTEMbI yrpaBieHus sHeprueil (EMS) nns nnterpanuu I'OC c
BUD. Ilpunnun paGoThl: HCHOIB30BAaHME cHcTeM ynpaieHus sHepruedt (EMS) mozBosser
o0BeHUTh AaHHBIe co Bcex BUD u I'DC m onTUMU3MpOBaTh WX padOTy HA OCHOBE IMPOTHO3a
NOTOJIbl, MOTPEOJICHUS PHEPrUM M TeKylled Harpy3ku cetd. [IpenmyiectBa: ymHas cucrema
VIIpaBJICHUSI TIO3BOJIIET MAaKCHUMAalbHO J(PQPEKTHBHO pPaCHpEIeNsiTh pEeCypchl M yIy4IIUTh
HaJEXKHOCTh Beel 3Heprocuctemsl. Ilpumep nmpumenenus: B I'epmanuu EMS ncnons3yrores s
uaTerpanmd ['9C C CONHEYHBIMH WM BETPOBBIMH YCTAaHOBKAMH, YTO IIO3BOJISIET A(PPEKTHBHO
YIIpaBIISATh IEPEMEHHO reHepalell 1 MUHUMH3UPOBATh 3aTPaThl HA PE3€PBHOE SHEPrOCHAOKEHHE.
OTU NOAXO0Abl MOTYT OBbITh aJaNTUPOBAHBI JAJISl SHEpreTuueckoi cuctembl KaszaxcraHa, 4ToObI
noJiepxKath €€ rHOKOCTh U YCTOMUMBOCTD NPHU BBICOKOM ypoBHE MHTerpanuu BUD, ontumusupys
UCIIOJIb30BaHUE BOJIHBIX U IPYTUX BO30OHOBIISIEMBIX PECYPCOB.

CoBpeMeHHbBIE METOJbI CTPOUTEIBCTBA M JKCIUTyaTaluu ruapodnexrpoctaniuii (I'DC) Bcé
0oJbIlle OPUEHTHPOBAHbl HA MHUHUMH3ALUIO HKOJOTMYECKOTO BO3JAEHCTBUS U 3(PPEKTHBHOE
yIpaBji€HUE BOAHBIMU pecypcaMu. OCHOBHBIE MOAXOABI M TEXHOJOTMH, KOTOPBIE IO3BOJISIOT
JIIOCTHUTATh TUX IIeEH:

UcnonszoBanue mansix 1 MUkpo-I'9C. Mansie u Mukpo-I'9C (¢ momHuocthio 10 10 MBT)
MOTYT OBITh IOCTPOEHBI HAa HEOOJIBIINX PEKAX U AAKE PYUbIX, IPAKTUUECKHU HE BIIMSASI HA IPUPOIHBINA
naHamadT ¥ BOAHBIA pexuM. MUHUMAIbHOE BMELIATEIbCTBO B IKOCHCTEMY CHID)KAET BO3/ICHCTBHE
Ha pbIOy U Ipyrue BUJbl, HE TpeOyeT KPYIHBIX BOJOXPAaHWINILL, @ TAKXKE IIOMOTaeT COKPATUTh IIOTEPU
Ha ucnapenue Bozwl. llpumep: B EBpone um Kanape mansie u mukpo-I'DOC ucnonbssdyrorcs ans
obecrieueHMs HHeprueil HeOOJBIIMX IOCEIEHMH, YacTOo C MPUMEHEHHEM AaBTOHOMHBIX U
pacnpenen€HHBIX cHCTeM. PhIOONpOMYCKHBIE COOpPYXEHHS U PbIO03AIIUTHBIC KOHCTPYKIMH. Jlis
MUHMMM3ALMK BIUSHUS Ha pbIOHbIE nonyasnuu Ha IwiotmHax ['OC  ycraHaBimMBaroTcs
PBIOOIIPOIYCKHBIE COOPYKEHUsI (PBHIOHBIE JIECTHHUIIBI, PHIOOXO/IBI) M CUCTEMBI JUIs 3aIIUTHI PHIO OT
HonajaHus B TYpOUHBL. DTH COOPYKEHHUS IOMOTal0T COXPAHUTh OMOpa3HOOOpa3ye U NOJAEPKUBATh
MUTPAIHIO PbIO, YTO KPUTHYECKH BAXKHO I SKOCUCTEMBI BOJOEMOB. [Ipumep: ppIOHBIC JIECTHUIIBI
mupoko npumensitores Ha ['DC B CILIA u Kanazne, oco6eHHO Ha pekax, Iie BOAUTCS JOCOCh U APYTHE
MUTPHUPYIOIINE BHUIBL. TEXHOJIOTUS <«IIEPEKII0YaeMbIX» TYpOMH C pPEryJIHMpOBaHHEM CKOPOCTH
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notoka. CoBpeMeHHbIE TYpOMHBI MOTYT OBITh HACTPOEHBI ISl PEryJIMpPOBaHMsI CKOPOCTH MOTOKa
BOJIbI, YTO TIIO3BOJIAET YYUTHIBATh CE30HHBIE M3MEHEHUS W TPeOOBaHUS K MHHUMAIBHOMY
9KOJIOTHYECKOMY CTOKY. DTa TEXHOJOTHS MO3BOJISIET KOHTPOJIUPOBATh 00BEM BOJIbI, BBIITYCKaeMOil
yepe3 TypOuHbI, yMEHbIIIas BO3ACHCTBHE Ha PYCIIO PEKH U MOIEPKUBasi CTAOMIIbHBIN YPOBEHb BOIBI,
YTO Ba)KHO ISl HKOCHCTEMBI pekH. [lpumep: nepekiatogaemble TypOUHBI BHEAPEHbI HA HEKOTOPBIX
cranuusix B Hopserun u llIBennu 1 MMHMMH3ALMM HETaTUBHOTO BO3JEHCTBUSA HA HIKOCHUCTEMY
pekn.  CTpOHUTENBCTBO MOIINOPHBIX IJIOTMH WM MCIHOJIB30BAaHUME TPYHTOBBIX IUIOTHH. Bwmecto
MAaCCHBHBIX OCTOHHBIX IUIOTUH HCIIOJIB3YIOTCS OoJiee NErkue KOHCTPYKLUH, TaKue KaK TPYHTOBBIE
IJIOTUHBI ¥ TIOJANIOPHBIE KOHCTPYKLNH, KOTOPHIE YMEHBIIIAIOT BO3JEHCTBUE HA OKPYKAIOIIYIO CPENY.
['pyHTOBBIE TJIOTHUHBI Jy4YIEe MHTETPUPYIOTCS B OKpYXKAlOMMK JaHAmadT U TpeOYIOT MEHBLINX
3aTpaT Ha MaTepuajd U CTPOUTENIbCTBO, YTO CHI)KA€T YPOBEHb BBIOPOCOB M MHUHUMHU3UPYET
n3MeHEeHHUs B 3kocucteMe peku. [Ipumep: B IlIBeiinapun u ABCTpuM NpeIOYTEHHE OTAAETCSI UMEHHO
TaKuM KOHCTPYKIUAM st ManbiXx U cpeaaux ['9C. IludpoBoe ynpaBieHne BOIHBIMH pecypcamu
(Smart Water Management). Cuctemsr ymuoro ympaeienusi (IoT u umdpobie rmiaTdopmsr)
MTO3BOJISIFOT MOHUTOPUTH U PETYJIUPOBATh YPOBEHb BOJBI B P€aJIbHOM BPEMEHH, YUUTHIBATH IPOTrHO3bI
OCaJIKOB U MOJIEIMPOBaTh MOTPEOHOCTH B BOJE A pa3HbIX MoJsib3oBareneil. bonee TouHOe
yIOpaBieHUE BOJHBIMH peCcypcamMH TIOMOTaeT CHH3UTh MOTpeOJieHne BOABI, MOJAIEPKHUBATH
ONITUMAJIbHBI YPOBEHb B BOJOXPAHWIMINAX M IPEIOTBpPAINAaTh H30BITOYHOE HCIIOIB30BaHHE.
[Tpumep: B Hoperuu u ['epManny akTUBHO MPUMEHSIIOT IU(DPOBBIE CUCTEMBI YIIPABICHUS BOJHBIMU
pecypcamu it yBenu4yeHHs S(PPEKTHBHOCTH HCIIONB30BAHMA BOJABI M IPEJOTBPAICHHS
MepenoaHeHuss BoaoXpaHwuil. [HOpuaHbIE CHUCTEMBI ¢ HCHOJb30BaHHMEM apyrux BUD.
Kombunuposannoe ncnonp3oBanue ['9C u apyrux BUD, Takux Kak coTHEUHas U BETPOBasi SHEPIUs,
MO3BOJIIET CHHU3UTh MNOTPEOHOCTh B HAKOIUIEHWH BOABI B BOAOXPAaHWIMILNAX, MOJICPKUBAsS
CTaOWIbHYIO TEHEpAlMI0 JaXe MpHU TMEPEMEHHOW MOIIHOCTH BETpa W COJIHIA. YMEHbIIAET
HEOOXOIMMOCTh PETYJIUPOBAaHUS YPOBHS BOJBI B BOJOXPAHWIWIIE U CHIKAET HArpy3Ky Ha
SKOCUCTEMY B MEpUOAbl 3acyxu uiauM naBoakoB. IIpumep: B Kutae m HWHaum axTuBHO
pa3pabatbiBatoTcst TuOpuaHble BUD-crucTeMbl, KOTOpble CHUXAIOT HArpy3Ky Ha BOJHBIC PECYpPCHI U
ONTUMH3UPYIOT PpabOTy THUAPOIICKTPOCTAHIMNA. DKOJOTHYECKUH CTOK . I MUHUMH3AIHUA
BO3JICHCTBUSI Ha BOJOEMBI BHEIPSIIOTCS 00s3aTeNbHbIE MHHUMAIbHBIE 00BEMBI CTOKA BOABI Yepe3
TypOUHBI, 00ecTieurBasi HEOOXOIUMBIA 00BEM IS IOACPIKAHUSI )KU3HH B PEKe. DTO MOICPKHUBACT
MIPUPOJIHBIE SKOCUCTEMBI, OCOOEHHO B 3aCyIUIMBBIX PETHOHAX, TJE€ BOJAA HMMEET KPUTHUECKOE
3HaueHue A MecTHOU iopel u paynsbl. [Ipumep: Bo @pannuu u Mcnanun ycTaHOBIEHBI ITpaBUiia
00513aTEJIBHOTO 3KOJOIMYECKOI'0 CTOKA, KOTOPbIE NMOMOIal0T MOAJICPKHUBATH PEUHYIO IKOCHUCTEMY.
CucreMbl TpeNOTBpALIeHUs] U KOHTpOJdsl 3a 3po3ueil. COBpeMEHHbIE METONbl CTPOUTENILCTBA
BKJIIOYAIOT CTAOMIIM3AIMIO OEperoB U JHOYIIIyOUTeNbHbIE padoThl, MPeI0TBpAILAIOLINE SPO3UI0 U
CMEIIEHHUE pycia PEeKH, a TakkKe 3allUTy OT HAKOIUIEHUS OCAAKOB. DPO3Hsl pyciia PEeKH MOXKET
pa3pyluTh MECTOOOUTAHHS U MOBIUATH HAa OuopazHooOpasue. KoHTposns 3a 3po3uel U ocajkamu
[IOMOTaeT COXPAaHUTh €CTECTBEHHbIN BOJHBIA OanaHC U MOAJEPKUBATh YUCTOTY Boabl. [Ipumep:
noo0Hble TexHonoruu npumenstorcs Ha I'9C B CLIA, rae ucnonbs3yercsi crabuin3anus 6eperon
JUISL 3alIMThl BOJHBIX SKOcuUCTeM. llpuMeHeHue 3KOJIIOTHYECKH O€30MacHbIX MaTepHalioB IpU
CTpPOUTENBLCTBE. MCoab30BaHNe SIKOIOrHYHBIX U HU3KOYTJIEPOAHBIX MATEPUAIIOB ISl CTPOUTEILCTBA
IJIOTUH M JPYTHX COOPYKEHUW CHUKAET BO3JEHUCTBUE Ha OKpyXkarwlnyr cpeny. CHHKEHHE
BbIOpocoB CO2 1 MUHUMU3ALUS 3arPsA3HAIONINX BEIIECTB BO BpeMs cTpouteiabcTBa ['DC nmomoraior
YIYYIIMTh O3KOJOTMYECKYH cHUTyaluuro. llpuMep: Ha HEKOTOPBIX €BPOINEHCKUX IPOEKTax
NPUMEHSIOTCS TaKhe MaTepuajbl, KaKk T€OCHHTETHKAa M BO30OHOBIISIEMBIE PECYpPChl, KOTOPBIE
[IO3BOJISIFOT  CHU3WUTh  YIJIEPOJHBIA CJ€J CTPOUTENbCTBA. bHOTEXHMYECKas peKyIbTHUBALUA
teppuropuii Bokpyr ['DC. [Tocne 3aBepiieHns CTpoUTENbCTBA TEPPUTOPHH, TOCTPATABIINE OT padoT,
BOCCTAHABIIMBAIOTCSI C MOMOUIbI0 OMOTEXHUYECKOM pPEKyJIbTHUBALMK, BKJIIOYAIOMICH MOCAJKY
MECTHBIX PpAaCTEHUII M BOCCTAHOBJIEHHE IIOYBBI. OTO IIO3BOJIIET BOCCTAHOBUTH HApYILLEHHBIE
HKOCUCTEMBbl U TMOJJAEpPKHUBATh OHOpa3HOOOpa3ue, BOCCTAHABIMBAS MPHUPOAHBIC JaHAIIAQTHL
[Mpumep: OuoTexHHYECKass PEKYIbTUBALMS AKTHBHO IpHMeHseTcs Ha eBponeiickux ['9C, rme
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MECTHBIE SKOCHUCTEMBI MMEIOT BBICOKHM YpPOBEHb 3alllUThl. DTH METOJbI M MOJIXOJbI MO3BOJISIOT
cHM3UTh Bo3xeicTBre ['DC Ha mpupoay M cAenaTh HKCIUIyaTallHI0 THIPOAIEKTPOCTaHLU Oojee
YCTOWYMBOW M 3KOJOTHYECKH O€30MacHOM, 4TO OCOOEHHO Ba)KHO JJIsi COXPAHEHHs YHUKAJIbHBIX
BOJHBIX U HA3€MHBIX IKOCUCTEM.

DKOHOMHYECKas 11e1ecOo00pa3HOCTh CTPOUTEILCTBA M AKCIUIyaTallud TUAPOAIEKTPOCTAHIUN
(I'SC) B ycrmoBusix mepexoaa Ha BO30OHOBIsieMble UCTOYHHMKHU 3Heprun (BUD) monreepikmaercs
BBICOKOW pEeHTa0elIbHOCThIO, KOTOpasi 00YCIOBIIEHA 3HAUUTEIBHBIM CHIKEHHEM 3aTpaT Ha Yroyib U
Ipyrue uckonaemslie pecypcbl. OCHOBHBIE (haKTOPBI, MOATBEPKIAIOIINE SKOHOMUYECKYIO BBIroay[3]:

Camwxkenne 3atpaT Ha TommBo. [ DC He TpeOyeT 3aKyINKH TOTUIMBA, TTOCKOJIBKY HCIOJIb3yeT
BO300HOBIISIEMYIO YHEPTHUIO BOJBI. B oTinuume ot TemnoBsix dnektpocTtanmmii (TOC), padboTaroniux
Ha yrie, HeTH WIK IPUPOTHOM Ta3e, SKCIUTyaTaliMoHHbIe 3aTpaThl | DC 3HaUUTEIHHO HIKE, TaK KaK
TOILTUBO SIBJISIETCSI camMod 3arpaTHOM dacThio mist TOC. DxoHomuueckuid 3 EKT: yMEHBIICHHE
MOTPEOHOCTH B yIiie U He()TU HE TOIBKO COKPAIAET 3aTPaThl Ha UX MOKYIKY, HO M CHUYKAET PacX0/Ibl
Ha TPAHCIOPTUPOBKY W XpaHeHHe, uTo jAenaeT ['DC BBITOJHBIM BIIO)KEHHEM Ha JOJITOCPOYHYIO
MEPCIIEKTUBY.

MuHUMalIbHBIE OMEpalMOHHBIE PACXOAbl M JUIMTENBbHBIA Cpok ciyxObl.. ['DC Tpelytor
OTHOCHUTENILHO HEOOJBIINX PACXOJ0B Ha JKCIUIyaTallUI0 U TEXHUYECKOe OOCTyKMBaHHE, TaK Kak
OCHOBHBIE MEXaHU3MBI (TYpOUHBI, TeHEPATOPhI) pabOTAIOT C HU3KUM YPOBHEM M3HOCA I10 CPABHEHUIO
¢ obopynoBanrem TOC. Dxonomudeckuii 3gdext: Cpok ciryx0b1 ' DC vacto qocturaer S0—100 ner,
4TO JeJ1aeT €€ AOATOCPOYHON MHBECTUIIMEN ¢ HU3KUMHU OINEpallMOHHBIMU pacXoiaMH U CTaOUIbHON
JNO0XOMHOCThI0. CHMKEHHE 3aBUCUMOCTH OT KoJieOaHMi 1IeH Ha McKomaemoe ToruinBo. LleHwl Ha
yroib, He(Th ¥ TPHPOJHBIA Ta3 MOTYT CYIIECTBEHHO KOJeOAaThCs B 3aBHCUMOCTH OT
TEONOJUTUYECKON CUTYAIIMU U PHIHOYHOTO CIIpoca. B ycioBUsAX BBICOKHX LIEH Ha yroyb U ra3, [9C
CTaHOBSITCSI KOHKYPEHTOCIIOCOOHBIM MCTOYHUKOM dHEprur. DKoHOMUUecKkni 3¢ dext: CtabunbHas
1eHa TreHepanuu saekTposHeprun Ha ['DC cHmkaeT (UHAHCOBBIE PUCKH M TOAJEPKHUBAET
MpeICKa3yeMoCTh  3aTpaT, 4YTO JellaeT WX TNPEANOYTHTEIBHBIMH Ui OOECIeYeHUs
9HEproOe30MmacHOCTH.

Hwuskue 3atpatsl Ha BEIOpockl CO:2. B cTpanax, rie BBeIEHBI CUCTEMBI HAJIOTOOOJIOKECHUS WITH
KBOTHUPOBaHHUS Ha BBIOPOCHI yriieKucioro raza, ' 9C uUMET MpeuMyllnecTBO, Tak Kak Ux padora
MPAaKTUYECKH HE CBs3aHa C BRIOPOCAMH MAPHUKOBBIX T'a30B. DKOHOMHUUYECKUH ¢ dexT: Huskue nmm
OTCYTCTBYIOILIME 3aTPaThl HA YIIEPOIHBII Hajor no3BoJisioT I'2C cHUKATh 3aTpaThl IO CPABHEHUIO
C YrOJbHBIMU M Ta30BBIMU CTaHIMSIMH, KOTOpPBIE BBIHYXJIECHBI IOKPHIBATH PACXOAbl Ha SMHUCCHUIO
yrnekucioro raza. Ilogmepxkka u cybcuauu s BUD. B pamkax rocynapcTBeHHOW H
MEXIYHApOAHON IMOJIUTUKUA IO TMOAJNEPIKKE HKOJIOTMYECKH YUCTOM DSHEPreTUKH, IMPOEKTHI I10
ctpoutenbeTBY ['DC MOTYT MOJTyYUTh CYOCHIIMU M JIBTOTHBIE KPEIUTHI, YTO CYILECTBEHHO CHIDKACT
NepBOHaYaIbHbIE MHBECTUIINHN. DKOHOMUYECKHH 3P dexT: CyOCHuIuN U HaJOTOBBIE JIIOThI CHIKAIOT
CTapTOBBIE 3aTpaThl HA CTPOUTENHCTBO ' C M MOBBIIAIOT UX SKOHOMUYECKYIO PEHTA0EIBbHOCTh 1O
CPaBHEHHMIO C YTOJIbHBIMU CTAaHIIUSIMHU.

BnusHue Ha CTOMMOCTH 3J€KTpO3HEpruu. B ycioBusAX pocTa MHUPOBOro crpoca Ha
9KOJIOTUYECKH YHCTYI0 dHepruto, [DC MOryr TOCTaBISITH JJICKTPOIHEPrui0 1o Oosee
KOHKYPEHTOCIIOCOOHOM 1IeHE Ha PHIHOK, YEM YroJIbHbIE CTAHIIMHU, YTO JIENaeT MX SKOHOMHUYECKU
MIPUBJIEKATEILHBIMU JIJI1 TIOTpeduTeneil. DxoHoMmuueckuii pdext: bonee HU3Kass ceGECTOMMOCTD
MIPOM3BOJICTBA TIO3BOJIAET YCTAHABIMBATh KOHKYPEHTHbIE Tapu(bl, MPUBIEKATh KpPYIHbIC
MIPOMBIIIIEHHbIE PEIPUATHS U, COOTBETCTBEHHO, CTA0MIIBHO MOIYyYaTh JOXO/I.

OkoHOMHUYeckas uenecoodpasHocTh: CHmwkenue sHeprozaBucumoctu: [DC  moxer
CYIIECTBEHHO CHHU3UTh HHEPreTUYECKYI0 3aBHCHUMOCTh CTPaHbl OT HCKOINAEMBIX pPECYPCOB M
MOBBICUTBH JIOJII0O BO300HOBISIEMON 3HepreTHkH. OKyNnaeMocTh M JOITOCPOYHAst MPUOBUIBHOCTD:
I'DC, HecMOTpsi Ha BBICOKME HayallbHbIC KallUTAJbHBIE BIIOKEHHS, 00JIaJalOT JOJITUM CPOKOM
CJIY’)KOBI 1 MUHUMAJIBHBIMU SKCIUTYaTallMOHHBIMU 3aTpaTaMu. DKOHOMHUYECKas 1eIeco00pa3HOCTh
MOJKET OBITh MOATBEPIK/ICHA BBICOKOI PEHTa0eIbHOCTBIO Uepe3 CHIKEHHUE 3aTpaT Ha Yrojb U APyrue
uckornaeMble UCTOYHMKH. Co3maHue pabouymx MECT M JIOKalbHas mozepkka: CTpOUTENbCTBO U
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JKCIUTyaTalusl TUAPOIHEPreTUYECKUX OOBEKTOB CIIOCOOCTBYIOT CO3JaHHIO paboyumx MecT u
Pa3BUTHIO PETUOHATIBHON UHPPACTPYKTYPHI[4].

Texauueckas 1enecoodpasHocTh: Hamnune BogHbIX pecypcoB: KazaxcTaH mMeeT IOCTym K
peKaM, OAXOISAIINM JIJIsl pa3MelieHus: Manbix u cpeanx [ 9C, 0cOOEHHO B TOPHBIX M MPEATOPHBIX
paitonax. CtaGuibHOCTB S3HEpronocTaBok: I'IC obecrneuynBaroT MOCTOSIHHYIO T'€HEPaluIo YHEPTUH, B
OTJINYUE OT COJTHEHYHOW WIJIM BETPOBOU IHEPre€TUKH, KOTOPBIE 3aBUCAT OT KJIMMATUYECKUX YCIOBUM.
NunoBannonuble TexHonorun: COBPEMEHHBIE METOIbl CTPOUTENbCTBA M AKcmyatanuu ['DC
MO3BOJISIFOT MUHUMU3UPOBATH HKOJIOTUYECKOE BO3IEHCTBHE.

['uapossiekTpocTaHuM ~ O0JAAal0T  BBICOKOW  PEHTAa0EIbHOCTHIO  Ojlarojapss HU3KUM
HKCIUTYaTAalMOHHBIM pacxojlaM, OTCYTCTBUIO HEOOXOAMMOCTH B TOIUIMBE, @ TAKXKE MOJIACPKKE CO
CTOPOHBI TOCYIapCTBa W MEXAYHApOAHBIX oOpraHuzanuidl. Bce 3TH ¢akTopbl crnocoOCTBYIOT
skoHOMHYecKOoi dddextuBHocT ['DC, nenmas WX BHITOJAHBIM M SKOJIOTHYECKHA YCTOWYHMBBIM
HMCTOYHUKOM PHEPTUU B CPABHEHHUH C YTOJBHBIMU U APYTUMHU UCKOIIAEMBIMU CTAHIIUSIMHU.
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PYTHON OPTACBHIHJIA CYPETTEH TEKCTI BOJIIIT AJTY )KYWUECIH 93IPJIEY

YHUITAJIAKOBA TUHAPA MYKAHOBHA
Cenbop-nexTop kadenps! MHpopMamoHHbIE CUCTEMBI, AJTMATUHCKUM TEXHOJIOTHYECKUN
yHuBepcut, Anmarsl, Kazakctan

TOJIEYILIOBA AMHYP TOJEHIKbI3bI
Cenpop-nextop kadenps! MHpopMaimoHHbIE CUCTEMBI, AJTMATUHCKUM TEXHOJIOTHYECKUN
yHuBepcut, Anmarsl, Kazakctan

AJIMJIBBEKOBA AMKAH KAPBLIKACBIHOBHA
accucTeHT Kadeapsl MHPOpMalnOHHbBIE CUCTEMBI, ATTMATUHCKUN TEXHOJIOTMUECKUU
yHuBepcut, Anmarsl, Kazakctan

Annomauusn: Kazipei anemoe mexnonocust Heovlioam KapKbiHMeH oamwin Keneodi. bipinwui 6yvin
KoMnviomepiepi MeH Kaszipei KoMnblomepiep apacblHOagbl OHIMOINIK — alblpMAULbLIbIEbIHbIY
KaHWAnblKmol YaKeH eKeHiH Kepyee 0onaovl. Komnwvromepnepoiy enimoinicinoeci npoepecc sicaHe
aknapam macelManioayubliapblibly KOJNeMiHiH YA2aiobl KOMHblomepaepoiy KoMe2iMeH CAHObIK
ManimemmepOoi 6HOeyee O6auianbicmvl ecenmepoily Key KIACblH weuty2e MyMKIHOIK 6epoi

Kinimmix ce30ep: Python, Komnviomepaix kepy, 0etinenepoi many, Ounapusayus,
ceamenmmey, OpenCV, Axvliov kamepa, keckinoepoi many, Tesseract KimanxaHacolH.

TexHUKaNbIK Kepy aKMapaTThlK TEXHOJOTHsUIapJarbl MaHbI3Ibl OaFbITKa aifHadyna >KoHe
CypeTTepACH MOTIHII OOJICKTEY KYHeIepiH d3ipiiey 03eKTi Mocelie OOBI TadbuIaabl. by mporece
Ky)KaTTapAbl ©HJEY, JKYMBIC IpPOLECTEpPiH aBTOMATTAHIBIPY XOHE CypeTTepleri MOTIHII TaHy
JOJIJIITIH )KaKCapTy CHSIKTBI OPTYPIIi cayiajap/ia maiaanbsl 601ysl MyMKiH. by Makanana 613 Python
Oarmapiamasiay TiJli MEH KOMIBIOTEPIIIK Kepy KiTallxaHajapblH KOJJIaHa OTBIPBIN, CypeTTepiacH
MOTIHJII TaHJAY KYHECIH JaMBITYIbl KApacThIPaMbI3.

KepHeki nepektep kenemi YHEMi ocil Keje >KaTKaH Kas3ipri olemje CypeTTepAeri MOTiHMIl
aBTOMATTHI TypJe OeJeKTey MXoHE TaHy JKyielepiH o3ipiey OapraH cailblH ©3€KTI Maceyere
ailHanmyna. TexXHHKaJNbIK Kepy JKOHE KOMIIBIOTEPIiK Kepy BHM3yalJabl aklnaparThl OHICYAiH
WHHOBAIMSUTBIK IIENTIMIEPIH kacayra MyMKiHAIK Oepemi. by xobana 613 Python Garmapnamanay
TUIIH OHE KOMIBIOTEPIIIK Kepy YIIiH 3aMaHayl KiTamxaHajJap[bl KOJJaHa OTBIPHIN, KECKIHHEH
MOTIHJII TAHJAY KYHECIH )KacayFa KOHLI aylapaMbl3.

3aMaHayd TEXHOJIOTHSJIBIK IPOTPECCICH CYpeTTi TaHy >Kyhenepi KojjaHbuiaabl. byn
KYHZEJIKTI TanchlpMaJlap/blH KOITereH MIEHIIMAEPIH KbUIJaMIaTyFa, MEXaHUKaIaHIbIpyFa JKOHE
KEHUIIeTyre Kemekrecedi. FwuibIMu canmasa Oyl TeXHOJOTHSJIAp JONIPeK MOJIIMETTEp allyFa
MYMKIHAIK Oepei, OyJT1 63 Ke3eriHje KaHa 3epTTeyiepre MYMKIHIIKTED allabl.

Kaszip komnbroTepitik KepyliH AaMybIH1a OipHele TeHAeHIusI1ap 0ap:

1) TepeH OKBITYABIH HEUPOHIBIK JKETIEPIH KYPY;

2) By TexHONOTUSIHBI POOOTOTEXHUKA/1a KOJIJIAHY;

3) MeraranamaapablH JaMybl oHE jKacallybl, OKIHIIIKE Opail, Ka3ipri karmaiiga Kenoip
MoceeNIep/iiH IenriMi TaObUTFaH KOK (KbUIAaM KO3FalaTblH OOBEKTLIEp/l TaHy, TOJIBIKTHIPHUIFAH
IIBIHJIBIK XKYHenepl xoHe T.0.)

Belineni Tany YIIiH opTYpJli 9iCTepAl KOJAaHyFa O0IaThIH cajanapbIH 0ipi - poTocyperTepai
enzey. CoHapIKTaH (POTO OHJLCY MPOLECTEPIH aBTOMATTAHABIPY FaIbIMIAP/AbIH Ha3apblH ayAapajibl.
Keckingai Tany omicrepi apTypai KoJnaHOabl cajnanapaa KoJAIaHbLIa bl

1) Buonorusnelk  00bEeKTiNEPAiH MHUKpOOeiiHenepin HHTepIpeTalysiay: SPUTPOLUTTE,
JEUKOLUTTEP, TPOMOOIMTTED, XpOMOCOMaap )K9HE COJ CUSKThUIAP;
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2) caycak i3i 6OHBIHIIA JKeKe COHKeCTeHipy;

3) aspodpoTocypeTTep i TeK a3aMaTTHIK eMec, COHBIMEH KaTap MeMJIEKETTIK MaKcaTTa oHJey
MYMKIHJIT1.

Mortinzaepi TaHy Kylesnepi, CypeTTep i TaHyFa HeTi3/1e]reH Kyheaep Il Karnmai JaMbITy KoHE
naiganany 6ombinn TaObutafbsl. COHFBI Ke3/1€pl HETI3r1 aKmapar Ke3l peTiHAe MAaIIMHAJBIK Kepyal
naianaHaThiH JKylenepre ken KeHU1 OemiHyae, Oy cypeTTep/ii OHJey MEH TaHy alrOpUTMAEpiHE
KQKeTTUIIKTIH TybIHJaybIHa OKEJIEI].

OcplraH KapaMacTaH, OeiiHenepi TaHy MiHJIETi oJ1i KyHIe JJeHiH TOJBIK KeJeM/Ie el iIMEreH.
Amnaiina 6enrini Oip mekTeynaep meHOepiHe OHbI MIENIyre JKaKbIHAayFa MYMKIHIIK OepeTiH 9aicTep
oap.

Kommbrotepiik kepy (MalIMHaIbIK KOpYy) — CAaHABIK TypJe OeiiHenepii OKy bl oJap bl OHIeYI1
KOHE HOTH)KEH1 TOXKIpuOe )Ky31HAe KOJAaHyFa Kapam bl HbICaH/Ibl KAMTaMAacChl3 €TETiH HAKTbI YaKbIT
ayKBIMBIHJIAFbl OaF/IapliaMallbIK-TeXHUKAJIBIK KYpalIapbIHbIH JKUBIHTHIFBI. KOMIBIOTEpPITIK KOpyi
3epTTe€y FBUIBIMM KACaHIbl HMHTEJUICKT JKOHE OHBIMEH OaillaHBICTBI HAKThl OOBEKTLIEpAIH
OcitHeNIepiH OKY TEXHOJIOTHSIAPHI, OJIapAbl OHJICY XKOHE KOJIIaHOAbl ecenTep/i aBTOMATThI TYP/Ie
HICTy YIIiH aJbIHFAH IepPEeKTep/i Naiiianany canacklHAaFbl OarbIT OOJBIN TaObLIAbI.

TexHUKanbIK (MalIMHAIBIK) KOPY-OYJI KOMIBIOTEPIIK KOpYi OHEPKICIN MEeH OHIIpIC YIIiH
KongaHy. KoMIploTepiik Kepy KOMIIBIOTEpIepre Kepyre MYMKIHIIK OCpeTiH SiCTEepAiH KaJIbl
YKUBIHTBIFBI OOJIFAHBIMEH, MH)KCHEPJTIK OaFbIT PETIHAC TEXHUKAIBIK KOPYAIH KbI3bIFYIIBIIBIK CaTachl
CaHIIBIK CHII3y/IIBIFapy KYpPBUIFBUIAPHI JKOHE OHMIPICTIK JKaOABIKTHI OacKapyFa apHaiFaH
KOMITHIOTEPITIK KEJIIep.

TexHUKaNBIK KOpy JKyiHesnepi KyObIpJarbl OOBEKTIIEpAl CaHay, CEpUSIIBIK HOMIpPJIEpAl OKY
Hemece OeTKl aKayJap/ibl 13[ey CHUAKTBI )KOFapbl MaMaH/IaH/bIPbUIFAH TallChIpMalapbl OpbIHIaYFa
OarmapiamMasnianFad. TeXHUKaJbIK KOPIHICKE HETI3AENreH BU3YalIbl MHCHEKIUS JKYHeCiHIH
apTHIKIIBUIBIFbI-AHHAIBIMHBIH  KOFApblIaybIMEH JKOFapbl JKYMBIC JKbUIIAMABIFBI, 24 caraTThIK
YKYMBIC MYMKIH/IIT1 )KOHE KalTaTaHaThIH oJIey qoyiri. TeXHUKaIbIK KOpy OHEPKICIITIK Nai1anany
YIIIiH KOMITBIOTEPIIIK KOPY/l KOJAaHy MPoIieci O0JFaHbIMEH, KU1 KOJITAHBUIATHIH arllapaTThIK JKOHE
OarapiaMaliblK JKacakTaMa KOMIIOHEHTTEpiH Tizimzaey nainansl. Kepy xyilieciHiH TUNTIK IIenrimi
KeJeci OipHele KOMIOHSHTTEP 11 KaMTHIbI:

Bbip Hemece OipHemie CaHIBIK HeMece aHAJOTTHIK Kamepanap (ak-Kapa HeMmece TYpPJIi-TYCTi)
KECKIHJIep YIIIH KOJanIIbL.

OHleyre apHalFaH KeCKiH acayra apHairaH MHTepdeiic. AHaIOTTHIK Kamepanap YIIiH 0y
KecKiHal nudpraanasipymbl. by uaTEpdeiic 6enek KYpbUIFbl O00JFaH Ke3[e OHBI "KECKIH TYCIpy
KYPBUIFBICHI "' IETT aTaiIbl.

[Ipoueccop (kem sAPOINIBI MpoOLECCOPbl Oap 3amMaHayd KOMIIBIOTEp HEMece KipIKTipuIreH
nporieccop, Mbicaibl — CPU).

barnapnamanelk kacakTaMaHbIH JKE€Ke KOCBHIMINAJIAPBIH JKacayFa apHaJFaH Kypanaapisl
YCBIHATHIH TEXHUKAJIBIK KOpYy OaraapiaMaiblK )KacaKTaMachl.

AJBIHFaH HOTIDKETIEP Typalibl ecem Oepy YIIiH KipiC/MIBIFbIC KaOAbIKTapbl HeMece OaiiaHbIC
apHanapbl. "AKbUIIBI" KaMepa: KOoFapblia aTalFad OapibIK 3JIEMEHTTEepPl KAMTUTBIH O1p KYpBUIFHI.
KaxeTTi kepy epiCiH KEeCKiH jkacayllblfa OaFbITTAlTBIH JIMH3amap. ApHaibl JXKapblK Ke3ziepi
(>KapBIKIMOATHI IamMAap, QIIyOpECUEHTTI kKoHe rajoreHik mamaap xoHe 1.0.). Keckinai enaeyre
KOHE THICTI KacHeTTepll aHbIKTayFa apHalfaH OarjapiaMajblK JKacaKTaMaHBIH apHaibl
KoceiMIanapel. Keckinzal Tycipy kKoHe eHJEY YIUiH aHbIKTay OeJIKTEepiH CUHXpOHJayFa apHaJlFaH
ceHcop (keOiHece ONTHKAIBIK HEMECE MarHUTTIK CEHCOP).

Onney anictepi

KomMMmepuusuiblK - TEXHUKANBIK Kepy OariapiamMalblk MakeTTepl JKOHE alllblK OacTamnkbl
OarnmapiaMaliblK TAaKeTTep OJETTE KECKIHIlI OHICYMAIH OipkKaTap OMICTEpIH KaMTHIbI MBICAJIBI:
[Tukcenp ecenTerili: albIK HEMECe KapaHFbl MUKCENbJCPAIH CaHbIH ecenTeiai. bunapuzamus: cyp

0 “MexayHapo/HbI Hay4YHO-UccaefoBaTebCKUH LeHTp “Endless Light in Science”



TEXHUYECKHE HAYKH
Impact Factor: SJIF 2021 - 5.81 TECHNICAL SCIENCES
2022 - 5.94

TYCT1 KECKIHJI eKUTIK (aK JKoHe Kapa MUKCebAep) eTin TypieHaipeni. CerMmeHrtrey: OesmeKkTepal
Ta0y HEMece caHay YIIH KOJJTaHbLIA b,

Yariai ceHiMI1 TaHy: OYpBUTYBI MYMKIH HBICAH YJITICIH 13/1€Y, 1IIHapa 6acKa HbICAH KaChIPaJIbl
HEeMece oJIIIeMi OOMBIHINA ePeKIeICHE/II.

Keckinnepti Tany ymria Python 6arnapiamacsin naiaaasabiM.

Python opTackiHna cyperTeH TeKcTi Oein any >KyleciH a3ipiiey YIIiH CypeTTepAeH MOTiHII
TaHyFa JKOHE IbIFapyFa apHaiFaH OardapiiaMa KOJBIH JalbIHaam, ykcac OeitHemepmai Tesseract
KiTalXaHachlH KOJJaHa OTBIPBII HAKThl MATIHJIEPre TY3ETyJIep €Hri3yre >KoHe Je MOTIHIlI TaHyFa
OoJIaIbl.

En angeiven 613 reader K1achIHBIH OOBEKTICIH KYPBIN ajlaMbl3, Oy skep/e reader KIIaChbIHBIH
MIHJIETTI KacHeTTepl y3aK Ti3IMMeH OepilreHAiriH Oys O1371H TaHy YIIIH KaXeT TUIASPIIH Ti3iMi,
MbIcanbl, 013 redalt aifHBIMANBICBIH JKacaliMbI3 JKOHE OKbIpMaHBIMBbI3Aa read MOTiHI OMICIH
IaKbIPaMbI3, OCHI 9JIICTI HE KAaOBUIMAWTHIHBIH JKOHE OIpIHINI >KOHE MIHACTTI MapameTp KEeCKiHTe
JEeWIHT1 JKOJ HOTWXKEHI KalWTapambl3 NaiiianaHymbigad ¢ailira Kol cypaiiMbI3 OHBI Oi3/11H
GhyHKIHUAMBI3FA XKiOepemi3

Beiineni aiipipbin Tany (Pacnosnasanue obpazos, artificial perceptions) 0enrinepai albIpbIIn
TaHy TPOIECIH/IC aJbIHATHIH HEMeCe aj/IblH ajga OepiireH >KUBIHTBHIK OOWBIHIIA KehOip OepinreH
TOIITaH OOBEKTIIEP/Il TONTACTHIPY HEMECE YKCACTRIPYABIH 3P TYPIi TOCUACPIHIH KUBIHTHIFBI

EasyOCR Kimanxanacut

* EasyOCR-Tesseract kiTanmxaHacblHa KECKIHIEPACH MOTIHJI KOFApBl JONIKIEH JKOHE KOl
TUIII OyMaMeH TaHyFa Oasajbl

* EasyOCR 80-HeH acTam Tiji KON IbI

* EasyOCR 0OipHerie ayslp TOyeIIiTiKKe ue, OpHATY KE31HIe KYTyre Typa Keiaemi

Maminoi many gyuxyusicol

* bip mapamerpai KaObUTIalThiH text recognize(path) QyHKUMsACHIH KomAaHATHIH - (aiinra
YKOJITBI KOpCeTe/i;

* Tany ke3iHAe KOJIAHBUIATBIH TUIAEPIl KOPCETETiH reader KIAChIHBIH HBICAHBIH jKacayibl
KOJIIau bl

* Readtext() omiciH reader HbICaHBIHA IAKBIPBIN, OFAH KECKIHTE KON Oepyre MYMKIiHJIK
TYIBIPAIIBL;

* Readtext () omici Ti3imMai KaliTapaibl, MYH/Ia Op 3JIEMEHT MOTIHJET1 9p 3JIEMEHT YIIIiH HIEKTeY
KOpaObIHAH, TaHY HOTIHIKEIIEPIHEH XKOHE AJIIKTCH TYPaIbl.

Tecminey xe3inoe

* Tenedon HeMipi Oap cyperTeri pyHKUHSIHBIH )KYMBICBIH TEKCEPYTE;

* AFBUIIIBIH TUTIHE TECTUIEY YIIH TIJAep Ti3IMiHE aFbUIIIBIH MOJACIIH KOCYFa;

* OYHKUMAHBIH )KYMBICHIH €K1 TUIJe apOPU3MMEH CYpPETTE TEKCEPYTE;

* MoTiHI TaHy HOTIIKENEPIH HIEKTEYCi3 jKoHE JAIIKCI3 anny yuriH readtext () omicine detail=0
napaMmeTpiH Kocyra 0oJabl.

Qaiisra:

* Hormxenepi daiinra jxa3y MyMKIHIITIH KOCyFa

* aiin artaypl mapaMeTpiH Ka3y YIIiH aiin arayblH KepceTeTiH text recognize ()
(yHKIMSICHIHA KOCYFa,;

* Ti3iMHIH op dJE€MEHTIH (hailiiFa ’Ka3blll, )KOJIIbI TACKIMAAAYAbl KOCYFa;

* HoTmxenep KOpCeTITeH aTIeH MOTIHAIK daiiFa jxa3yra 00JaIbl.

Pip install opencv-python nakeriHiH XyKTemyi
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1-cyper. Pip install easyocr maxeTiHiH KYKTeIyi 2-cypet

3-cyper 4-cypet

HMmopT KOMaHJaChIHBIH KOMETIMEeH 00BEKTIIEP/Il TaHy

5-cyper
5-cypetreri, ssirHU 13.py OMOIMOTEKACHIH KOJAaHA OTHIPHIIT KYMBICHIMBI3BI 0aCTalMBI3.

6 — cyper 7-cyper.

AnjpIMEH MalldHa HOMEpI MEH CepHsAChIHA TeCT Kyprizinm 13.py KiTamxaHachIHBIH OCBHI
MOceJieHI Kajlail IIemIeTiHIH Kopenik. Tarceipmaaa 013 OpbIC KOHE aFbUINIBIH TUTIHAE MOJIETIH
Ti3IM/Ie KOPCETKECHIMI3/l aram ©TKeH XoH. bapnbik monenpaep 0 geH 9 ra AeliHri caHmapibl
KOJIZIANIBI KOHE Op TYPJl MOJIIMETTEP/AE OKBITBLIAALI COMKECIHINE TaHy AQJITT op TYpJi OOIyBI
MYMKiH TepMuHaIFa MadduH ClEHApUNiH ICKe KOCKAH/AA CIITEHE IIBIKNaAbl Ud 013 () YHKIIUSHBIH
HOTWIKECIH OachIN MIBIFAPY/Ibl YMBITBHINT KETTIK CIICHAPU/II KaWTalaH ICKE KOCaMbI3 JKOHE ajaMbI3
MOTIHJEr1 9pOip AIeMEeHT yIIiH OipiHIII OpbIHIA IIEKTEYy jKaKTaybl Oap KopTexi Oap Ti3iM SIFHU
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OepinreH 3JIEMEHTTIH Kail epJe eKeHiH Ouliipenl cypeTTeri KOOpAUHATTapAbl Oiie OThIphIN 013
MbICAlIbI €KIHII OpBIHIA KECKIHre KaXKETTI OpbIHAapAsl Oeim any apKbUIbl HOTHXKEHI
KiTanmxaHaIapbl KOJIAAHBIN TAHU aJIbl, €H1 JAJIIIK aFbUIIIBIH TUTIHIH MOJIEIIIH OepyTe ThIPBICAUBIK
CLICHApHI/Il ICKe KOCaMbI3 oHe OyJ1 xoubl 013 6acKa JoNIIKKe KO JKeTKi3eMi3 Oipak aiii e 1yphic
HOTHD)KE YVIIIH JKQHE JIe oI CYPeTTI TaHy YIUiH AJIEMEHTTEP/l TaHy ASJAIrT MoJenbaepe 00ybl
MYMKiH 013 read text omicine detail mapameTpin KocambI3 MoHi Oipzeit nedonT OoiibIHIIA HENre TeH
OHBIH O1pJ1iri 6ap CrieHapHiiIl ICKe KOCaMbI3 )KOHE TEK HOMIP/Il )KOHE CEPHSICHIH TaHBIFAH/IBIFbIHA KO3
XKeTKizemi3. Bi3/iH Ko )KYMBIC iCTeIl Typ, €H/II MOTIH/II TaHbI Kepeiik MeH adopu3zMMeH 6-cypeTTe
KOPCETIITEH CYPeTTi )KYKTeaiM. JKYKTENTreH CypeTTeT1 MOTIH/I )KoHEe CaHap/ibl TaHyFa ThIPBICAHBIK
CleHapHiiai icke Kocambl3. Qaiinra, 7-cyper anpecin 22. png Jem eHrizemis, 7-cyperreriaen
HOTH)KEHI aJaMbl3.

Erep 6i31iH keckiHimizzae OipHerie Tii Oosca 013 Ti3iMre Tarbl 61p MOJENBAlI KOCYBIMBI3 KEpEeK
CIIEHApUHI iCKe KOCyFa ThIpbICAaMbI3 0i3 0opiMi3 OpBIC JKOHE aFBUIIIBIH TUIAEPIHJET] TaHBUIFaH
ce3nepiH Ti3iMiH Oepemi3. OnapbiH apacbiHaa aedonT naparpadsl 6ap skajgaymacklH KOJAaHYFa
Oomael. Byt )KOJIBI JKaKChl KOMBUTFAH KOHE 9/IICTEp MEH KJIACCTapblH CHIIATTaMAaChlH Kapay/IblH
TUIMJII HYCKACHI JIeN alTybIMbI3Fa 00manbl. COHIBIKTAH jKanaymackl 6ap batch says 0i31iH KOJTHI
Te3ipeK OpbIHAANIBI OipaK KaaTTa KOOipeK OPBIH aaabl.

bi3 cuMBonAap KUBIHTHIFBIH TaHY YIIIH OOBEKTUIEPIMI3Ii Oepe OTHIPBIN ClIEHAPUHIMI3II TeK
MOTIHJIETT HAKTBhl OPBIHIAPIBI i37Ieyre KOMaHJa FaHa Oepe ajaMbl3 KOHE HOTHKEre OaiIaHBICTHI
OafrmapiaMaHbIH JIOTUKAChIH KYpPY HAaKThl Mocejenepii Ienryre ere maiimansl. KiramxaHnamarsl
naianel ciiTeMenep MeH COH/Iall aKk OCWHEHIH culaTTaMachiHAa KaJIbIPaThIH TaparpadThiH MOHIH
true Jen jkasza OTBIPHII, CIICHAPUI/II 1CKE KOCTHIK.

e Y

K IYE

3686 AH |43

8-cyper. . 9cypeT.

30HA TAMOXEHHOIG
KOHTPONA
CUSTOMS CONTROL ZONE

CNoOKOIMCTBLULE
1
SABEL1
HA JOLUETY
12-cyper. 13-cyper
Exki Tin KongaHbUTFaH A alibIHFAH HTOMKENEP

Mpoxopa Her

No entrance
14-cyper. 15-cyper
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Kasipri yakpiTTa O€ifHeH1 TaHy 9/Iici FaJIbIMIap/AblH KOl Ha3apbIH aynapajbl, OUTKEeHI aKknapat
KoOEWUTreHJIKTEH, OHbl KaObUIAay O[aH J1a KUBIH KOHE OYJI MocelieH] ey »acaHAbl UHTEJUIEKT,
OcitHeH1 TaHy TEXHHMKAJBIK >KyHenepi OoybIn TaObUTaAbl JKOHE T.0. OJETTe, TaHy MIHICTI Coikec
KJIacC YVIIIH SKCIEPUMEHT HOTIDKENEpIH TaHjaayra JaeliH Kbickapaabl. Kaszipri 3amanrer [T
cayachIH/IaFbl TEHIACHIMUIAp OOBEKTIIEPl TaHy KyienepiHae HEeHpOHABIK JKeIUIepAl Kypy *KoHe
naiiianany xoJJapblH 3epTTeyre OarbITTaIFaH JIen ailTyra 0oJabl.
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MYHAM OHJEY 3AYBITBIHIA OHIIPIC IIPOILIECIH
BACKAPY/JIbI ABTOMATTAH/ABIPY

ABAYTI'YJIOBA )KAHAT KAITIAPOBHA
“XKyitenik tannay xoHe 0ackapy” kadenpacsinbig gouenti, JI.H.I'ymunes ateinnars! Eypasus
VITTBIK YHUBEpCUTETI, AcTaHa, Ka3zakcran

TOVYIII BAJI'BIHBEK BATBIPBEKYJIbI
AKmapaTThIK TeXHOJIOTrusuap ¢pakynbreTiHiH Maructpantsl, JI.H.I'ymunes arsinnarsl Eypazus
VITTBIK YHUBEpCUTETI, AcTaHa, Ka3zakcran

Annomauyun. Maxanaoa myHati 6HOIpY 3aybimulHOA 6HOIpic npoyecin backapyobl
asmomammanowipy macenenepi Kapacmvipviiean. Kasaxcman PecnyOauxacvinoagbl MYHau KeH
OPBIHOAPBIHGIY U2epPiNyi 6aAPbICLIHOA YHRLIMANAPObIY OHIMOLLI2IH APMMbIPY JHCIHE C)Y KeCiHOICIHIY
Macenenepin wewly Kaxcemminiei mybiH0ayoda. A6mop YHbIMALapObly HCYMbIC PEHCUMOEPIH JHCaHe
MEXHONI02UANLIK Napamempiepin HaKmol YaKblm pedcuMinoe 6axbliay sHcynecin a3ipaeyoi YCoiHaobl.
3epmmeyode myHati onoipy npoyecin backapy aneopummoepi, KblCblM ouiey HyKmeaepiniy cyaoacol
JHCOHE COPRLIHBIY HCYMBIC DPEHCUMOEPIH ABMOMAMMAHObIPY HCYUECIHIY KYPbLIbIMbl YCbIHLIZAH.
Homuoicecinoe, endipineen mynaii kenemi apmoin, ¢y Kecinoici memeroeoi.

Kinm ce3oep: mynail 6HOipy, asmomammanowvlpy, 6HOIpic npoyeci, KblCblM oauiey, backapy
JHCyieci, mexHONOUSAIbIK napamempiep, YHEbIMAaiapovl 6aKbliay.

Kipicne. Kazakctan PecniyOnukachiHAaFbl KONTETeH 1pi MyHal K€H OpbIHAAPBIHBIH Urepintyi 30
KBUIAH acTaM YakbIT 00iibl xanracyna. by npomecc OapbeichiHma KabaT KbICBIMBIHBIH TOMEHELYI,
CYMBIKTHIK JKUHAKTAIybl OHE YHFbIMATAPIbIH OHIMAUIITIHIH TOMEHICYl CHSKThI Macelnernep
TyBIHIAWHABI. MyHall eHIIpYAIH THIMIUIITIH apTTHIPY YIIiH 3aMaHayd TEXHOJOTHSUIAPIbI KOJIaHY
KOHE aKMapaTThIK KaMTaMachl3 €Ty KyielepiH nambITy KaxkeT. Ocbl Makajiaja YHFbIMalap.blH
TEXHOJIOTHSUTBIK TIapaMeTpliepiH Oakpulay MeH OacKapyabl aBTOMATTaHIBIPY YIHIH KaXeTTi
mienmrimMaep ycoiHbliaael. JKaHa anroputMmaep MeH Oakbulay KYpbUIBIMIAphl 931pJIEHIN, 3epTTey
HOTIOKENEpl TOXKIpUOETiK YHFbIMaIapa KoJJaHbLIFaH.

Kazakcran PecryOnukachIHbIH KeNTereH ipi MyHail keH opbiHAapbl 30 KbUIJaH aCTaM YaKbIT
Ooitpl wrepunai. KabaT KBICBIMBI TOMEHACTEH CalblH YHFBIMAHBIH OHIMIUIITIH aWTapIIbIKTai
TOMEHJIETETIH Cy KECIHJIICI >kKoHEe TYOiHAe CYHBIKTBIK *XHHAIYybl OFapbhl YHFbIMATap/blH CaHbI
aptaapl. MyHall KeH OpBIHIAPBIH MTepyJiH KeUl CAaThICHIHIA OJaH Opi WUrepy KajFaH KopJapibl
YTBIM/IbI NTAl1aJITaHYMEH JKQHE 3aMaHayH TEXHOJIOTHsIap/Abl KOJIIaHyMEH aHbIKTaJa /lbl.

YHFBIMA OKIaHBIHAAFbI )KOHE YHFBIMA MaHBIH/IAFbI KA0AT aiiMaFrbIH/IaF b T'a3 OCH CYHBIKTHIKTHIH
KO3Fally arJainapbl MyHail eHAIpyIll YHFBIMAHBIH TEXHOJIOTHSUIIBIK )KYMBIC PEXKHMIHE KOHE KEeH
OpHBIH WTIepyIiH HETI3T1 KOpCeTKIITepiHe aWTapibIKTall ocep eTedl, Oy TYNTen KeNreHje
MyHaiaplH OepiryiHe ocep ereni. COHABIKTaH YHFbIMAJapAblH JKYMBIC PEXHMIEPI MEH
TEXHOJIOTUSIIBIK TapAMETPIIEPIH JYPBIC aHBIKTAY ©3€KTI Macesie O0ubIn Ta0blIaabl. byl yHFbIMaarsl
KaXXeTTi TeXHOJOTHSUIBIK MapaMeTpiepal OaKpliay sKyHeciH a3ipiey/l Tanar eTesi.

MyHnaii eHIipy NPOIECIHIH KaHAPTHUIFAH JCPEKTEPIHIH (TEXHOJIOTHUIBIK MapaMeTpIIepiHiH)
YJIKeH KeJieMiH Oepy, cakray >KOHE OHJEY KHUbIH JKOHE SKOHOMHKAIBIK THUIMCI3 OOJBIN HIBIFAJIbL.
Hotmkecinme Kemim TyCceTiH MAIMETTEP/IIH KeJIeM1 MeH CEHIMIIIT 0acKapy KyHheciHe KeTKUTIKTI
aknmapat Oepmeiini. bactel cebenm — akmapaTTBHIK KamMTaMachl3 €Ty JKyienepi (yHKIHMOHAIJIBIK
MaHpBI3/IBl  IIemMaep KaObulay —alropuTMIepiMeH kaObuiMaraH. backamra — alTkaHza,
YHFBIMAJIapAbIH KOOAJBIK JKYMBIC PEXHUMJEpPI TEXHOJIOTHSUIBIK MapaMeTpiiep ©3repreHie MXoHe
JEepPEKTEPAiH KOJIeMi MEH CCHIMIUTITIHE KapaMacTaH )KYMBIC ICTETeH/Ie peTTEIMEN II.
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Cy 6epeTiH yHFbIMaJIApbIH K0OCr01HE OailJIaHbICTHI YHFBIMAIaFbl KbICBIMHBIH TapaJlybl HAKTHI
YaKbIT PEXHMIHJEC YHFBIMAHBIH TYOIHAEr1 KbICHIMJIbI, OHAIPUINeH OHIMHIH CyAbl KECylH HeMece
YHFBIMAa OHIMIUTITH Kypaybllll OOWBIHINIA TepeH OaKpUIayJabl OaKbUIay >KOHE OJIIIey KaXeTTLTIIr
TYBIHJA/bI. CEKIUsIIAP: KabaT — COPFbI, COPFbI KaObUIay — CAKMHAJIBI, COPFBI — YHFBI carachl (KyObIp
apKBUIBI), MBICAJIBI, IprejieC YHFBIMAaHbI ICKe KOCY HOTHIKECIH/IE, Ka0ATThIH Ka0aTThIK KacUeTTepiHe
OaiiaHbICTHI ©3TepicTepre KaparaHaa aJifeKaia *KpuiiaM Kypeai. KpIChIMHBIH, CyIbIH KeCUTyiHIH
YKOHE OHJIIPUIETIH OHIMHIH JIEOUTIHIH ©3TrepyiH €CKepe OTHIPHIN, MyHal OHMIPYII YHFbIMATap IbIH
OHTAMIIBI )KYMBIC PEXKMMIH CaKTay >KoHE OJapAbl Nai1anany THIMAUTITIH apTThIPY YIIiH HAKTHI yaKbIT
pexuMiHie OaKpUIay ic-IIapajapblH jKy3€ere acblpy KaxeT. ¥ HFbIMAaHbIH )KYMBICHIH OaKbUIayIbIH €H
THIMJII 9IICTEepi TEpeH YHFbIMA COPFBIHBIH JKYMBIC PEXHMJIEPIH ©3repTyre HETI3JENreH 9IiCTep
6071 TaObUTA B, TepeH YHFBUIBIK COPFBUIAPABIH )KYMBIC PEKUMIHIH TYPAKTBUIBIFbI CYHBIKTHIKTHIH
TUHAMUKAIBIK JCHrediMeH aHbIKTamanel, on jgenpeccusra (Prmm - P3ab) xoHe kabarTan
CYMBIKTBIKTBIH TYCyiHe OaiilaHbICThl. backamia aiTkaHma, MyHail eHJIpy YHFbIMaJIapbIHBIH
KYMBICBIH OHTAWJIAHIBIPY VIIiH JKETKUTIKTI aKMapaTThIK KaMTaMachl3 €Ty oHE (YHKIHMOHAIIBIK
Oackapy aaTOpUTMIEPIH ally YIIiH eJIey KyheaepiMeH jkaOIbIKTaarad 0ackapy >Kyhenepin Kypy
kaxer [1, 123 6.].

YHFpIMara TEXHOJIOTHSIIBIK TTapaMeTpIiep/ii eIey iH KOChIMINA KYpalJapblH €HT13y apKbLUIbI
MYHall eHIipy MpoleciH Oackapy >KyHeciH a3ipiey MyHail eHAIpy CallaChIHBIH Ke3€K KYTTIPMEHTIH
MIHIETI OOMIBIT Ta0OBLIA b

Bepinren cyiHBIKTHIKTBI OHIIPY )KBUIIAMIBIFBIH Ty XKOHE TYPAaKTaHABIPY YIIiH OpTYpJIi TUIITET]
COpFBUIApPMEH >KaOABIKTAaIFaH YHFbIMAHBIH OakbUIay HYKTEJEpiHJErl KhICHIMABI OJIIey apKbUIbI
MYHa# eHIipy MPOLIEeCiH OacKapy KyHeciH a3ipiey.

Ocpl MakcaTka >KeTy YIIiH )KYMBIC KeJlecl MIHAETTEepAl eIy apKbUIbI KYy3€Tre achIPbUI/IbI:

1. MyHaii eHIipyIi YHFpIMara KbICHIMJIBI OJIIICY YIIIH TaHJaJIFaH HYKTEIEpi OPHAJIACTHIPY
Herizaemect.

2. MyHaii eHzipy nporecin 6ackapy KyHeciHiH Kipic (TaHaalIFaH HYKTeJIep/eri KbICHIM) )KoHe
HIBIFBIC (CYHBIKTHIK IIBIFBIHBI) TTApaMeTpIiepl apachlHIarbl OalIaHbICTHl KOPCETETIH MYHAH OHIIPY
MIPOIIECi AIMEMEHTTEPiHIH JMHAMUKAIBIK YITLIEPiH TalIay )KoHE 3epTTey.

3. MyHaii eHIIipy TIpOLIECiH OacKapy aarOpUTMIH KYPY KOHE 3epTTey.

4. Mynaii eHIipy TpoIeciH 0OacKapy >XYHECiH JKOHE KYPBUIBIMBIH JKacay, TIKIpHOCIiK
YHFBIManapza 0ackapy >KyheciHe 3epTTeynep Kyprisy.

3epTTey OOBEKTICI — MyHall OHIIPYHIl YHFbIMa, OJ KypJeil TUAPOAMHAMUKAIBIK Kyile
«YHFBIMA OKIaHBIHBIH aliMaFbl — CAKMHAJIBI — COPFBI — TYTIK» OOJIBIN TaObLIabI.

3epTTey MoHI YHFbIMA OKIaHbIHBIH OaKbUIay HYKTEJIEPIHIET1 KbICBIMBI 6JIIIeY apKbLUIbl MyHail
OHJIIpy MpoLeCiH OacKapy *kyieci O0JbI TaObLIa k.

[emry ke3iHe )KYHETK Tanaay d1icTepi, eJmeMaepal OHIey 9ICTepi, ECenTey MPoIecTepiHiH
TEOPHsIApbl, AITOPUTMICP TEOPHUSIIAPHI, UMUTALMSIIBIK MOJENBACY oAicTepi, Oackapy camachlH
Oaranay oicTepl KOMAAHBLIIBL.

TepeH yHFBIMAJIBIK COPFBIHBI OacKapy MACEJIECiH IIeNTy Ke31H 1€ KOIIaHbICTaFbl YHFbIMAJIap Ibl
naianany Ke3iHje ruapocTaTikKa MEeH THIPOIMHAMHUKAHBIH TEHIepIMAl 9ICTEPiH KOJIJaHy KaKeT,
OUTKEH1 YHFBIMAHBIH OPTYpPJII Yy4YacKeJepiHIeri KbICBIMHBIH Tapailylapbl COWKeC arblHMEH
(mebutren) 6aiyIaHBICTHI OOJTYBI KePEK. )KbIDKBIMAJIBI OPTaHBIH (OHIIPIITCH OHIM) ITapaMeTpiepi, al
arpIHAAPABI COPFBI KaOBLIIayblHA KOCY COPFBIHBIH KipiCiH/IET1 )KOHE OHBIH MIBIFBICHIHIAFHI OJIIICYIIT
KbICBIM JaTUYMKTEPIHIH OpHAJACyblH >KOHE PETTEeNETIH KbICBIMIApP MEH arbIHAApAbIH OPTaHbIH
TBHIFBI3JIBIFBIMEH OalIaHBICHIH aHBIKTAW bl O1p-OipiHeH Oipaeil KaIIbIKTHIKTa COPFBIHBIH KipiC XKoHE
IIBIFBIC OOJTITIH/IE TaFbl €Kl MAHOMETP/11 OPHATY/IBI AJIJIBIH aJla AHBIKTANIBI.

MyHaii eHIipy npoLecid 6acKkapy alroOpuTMi YHFBIMaHBIH OaKblIay HYKTEJIEpiH/IeT] e1IeHETIH
KbICBIM ~ MOHJEpI MEH CYMBIKTBIH  JEOWTIHIH  JKbUIAAMJIBIFBIMEH  €CENTEeNreH  CYHBIK
TBIFBI3IBIKTAPBIHBIH apaChIHIAaFbl KaTHIHACTHI KOPCETETIH MYHAW OHJIPY MPOIECi AJIEMEHTTEPiHIH
JTUHAMUKAJBIK YIATUIEPiH €HT13yl KepeK.
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XKepneri xoHTposuiep Keneci Oackapy MIHAETTEpIH IICNIETIH JKaKcapThUIFaH Oackapy
QJITOPUTMIH KY3€re achIpybl KepeK: COPFBIHBIH TYCYIH (KOeTepilyiH) Oackapy; TypakThl KYWHAi amy
YIIIH COPFBIHBI 1CKE KOCYIbl (TOKTaTy/abl) Oakpliay; YHFBIMAHBIH TaHJQJIFaH HYKTEJIECPIHJETI
KBICBIMHBIH OY3bUTYBI JKaFAaiblHAa YHFBIMA CYHBIKTHIFBIHBIH OCpINTeH KbUINAMIBIFBIH Iy JKOHE
TYPaKTaHJbIPY YIIIH COPFBIHBIH KYMBIC PEKUMIH OaKbLIay.

OpTYpil TUNOTErl COPFBUIAPMEH >KaOABIKTANFaH MYHall eHJIIpyIll YHFbIMaHbl Haiinanany
KE31H]1€ CYHBIKTHIKTHIH OCPUITEH KbUTIaMIBIFBIH aJTy )KOHE TYPAKTaHIBIPYFa MYHAH OHIIPY MPOIECIH
Oackapy KYyWeciHIeri YHFBIMAaHBIH TaHJAIFaH HYKTEJIEPIHAET] OJIIEHIeH KBICHIMIBI EHTi3y/i
KaMTaMachl3 €TETIH KYpPbUIBIMJBI MalJalaHy apKbUIbl KOJ JKETKi3yre OoJjajabl. KaKcapThUIFaH
Oackapy aJrOpUTMi )KOHE CYHBIKTBHIK aF bIHBIHBIH JKbUIIAM/IBIFBI TYpaJibl Kepi OaiiiaHbIC.

backapy o00BekTici MyHail OHIIpylIi YHFbIMA OONBIN  TaOBUIAABI, OJ  KypAem
TUAPOJUHAMUKAIIBIK KY€ «YHFbIMa OKINaHBIHBIH aiMarbl — CAKMHAJIBI — COPFbI — KYOBIp». MyHait
OHJIIPY TMPOIIECIH OacKapy KYHECIHIH IIBIFBIC TapaMeTpi YHFBI COPFBI KOHIBIPFBICHIHBIH OHIM/IUTITIH
©3TepTY apKbLIbI PETTEICTIH CYUBIKTHIK IIBIFBIHBI OOJIBIT TAOBLIA B

CyHMBIKTBIK IIBIFBIHBIHBIH KOPCETUINEH MOHI KEH OpPHBIHBIH TYPAKThl T€OJIOTHSUIBIK-
texHonorusutblk yiricine (TI'TY) coiikec Oenrineneni. TI'TY — kemenmemai oOBEKT TYpiHJETI
OpICTIH KOMIBIOTEPJIIK MOJIeT, OJ KEH OpHBIH MaiaalaHyablH OYKUT Ke3eHiHae OoaThiH
nporectepi 6omkayra MyMKiHIiK Oepeni [2, 156 6.].

Mynaii eHaipy YHFBIMACBHIHBIH MaTEMaTHKAJIBIK MOJEIIH Kenecimeld Qopmyna TypiHzae
KepceTyre 0oaabl:

Qu 0 F(X.Y), (1)

MYHJIaFbl QH — IIBIFBIC TTapamMeTpi (CYMBIKTHIK IIBIFBIHBI); X — Oakputay nmapamerpiepi (U —
COPFBI KO3FAITKBIIIBIH KOPEKTEHAIPETIH KepHEY, []— KO3FAITKBII KepHEYIHIH JKULIIT, N — COPFBI
KBUIIaMJIBIFbI (COPFbl MAlIMHACBIHBIH OYPBUIBICTAPBIHBIH CaHbl)); Y — Kipic mapamertpiaepi (P
xoHe P3ab — KabaT neH YHFbI KbICHIMbI, HIMH — TUHAMUKAJBIK CYHBIKTHIK JCHTeH1).

TepeH mrTanragbsl COPFBI 0ap 3aMaHayH YHFbIMaJIap bl aBTOMATTaHIBIPY JKYHeepiHe Tikenen
YHFBIMAJIaFbl MapaMeTpiepAl OakblUiayFa apHalfaH TEXHUKAJBIK Kypangap koK. Kasipri yakeiTTa
MYHJail YHFbIMaJapblH MapaMeTpiiepid OaKpUIayIbIH TEXHUKAIBIK KYPalaapbl JTHHAMOMETp KOHE
BAaTTMETP MATYUKTEP, ACOUT >KENICIHAErl KbICHIM JAaTUWri, >KaHFBIPBIK 30H7 (Oap Ooica) >koHe
CYMBIKTBIK MeJIIepin emmerim (6ap Ooica) Oombim TaObuTanel. JlereHMEH, TepeH YHFBIMAJIBIK
COPFBIHBI TUIM/II OacKapy YIIH YHFBIMAHBIH CAKUHACBIHAA OPBIHAATYBI KEPEK TiKeJell YHFbIMaarbl
KBICBIMJIBI OJIIICY MIHACTI ©3€KT1 OOJIBIT TAOBLIAIBI.

DNEKTPIIiK OPTANBIKTAH TEMKIII COPFBI Oap YHFbIMANap/ibl aBTOMATTAHABIPY KYHeepi deTTe
MBIHAJIAP/IBI KAMTaMachI3 €TeTiH OacKapy >KOHEe aBTOMATTaHABIPY KypallapbIMEH >KaOIbIKTaFaH:
COpFBI KaObUIAayAarbl KabaT CYHBIKTHIFBIHBIH TapaMeTpliepiH edjmey (TeMmeparypa, KbIChIM),
CyacThl AJIEKTP KO3FaJITKBIIIBIHBIH MapaMmeTpiepl (TeMmreparypa, Aipii), OKIIayiay KeAepriciH
©JIILICY. CYacThl 3JIEKTP KO3FAITKBIIIBIHBIH - KaOeNbIIK jKei KyHeci - KyIeHTKII TpaHchopmarop.

MyHail eHIipy mpoLecli €Ki Heri3ri MocesieHl IIeNIyre Keiin Tipeseal: YHFbIMaJarbl
JTUHAMUKAJBIK JEHrel TYpaKTaHABIPhLIATHIH YHFBIMAHBI OEPIITeH TYPAKThI KYWre KeATipy Mpolecin
OarmapiaMaliblK aBTOMATThI 0Oackapy JKOHE Y3aK VYakbIT OOWBl OCHI PEXUMII aBTOMATTHI
TYpPaKTaHJBIPY. YakbIT. TypakThl KYWII TypaKTaHABIPY YILUiH YHFbIMAaHBIH OipHEIle HYKTECiHIe
OJIIIIEHTeH KBICBIMJIBI €HT13y apKbUIbl MYHal OHJIPY MPOIECIH Oakpulay koHE OaKpuUIay >KYHECiH
a3ipiey Kaxer.

YHrpIManapaplH  TEXHOJOTHSUIBIK — IapaMmeTpiepiH  OakbUIay[IblH  MaHbI3IbUIBIFBIHBIH
KOFApbUIaAYbIMEH CHUNATTANAaThIH MyHal OHAIPYII YHFBIMQJIAPIBIH JKYMBIC PEXHUMJIEPiHIH
epeKIenikTepl (CTalmOHAPIIBIK, MEP31M/Ii, CTAIIMOHAPIIBIK €MeC, KhICKa MEeP31M/Ii) KapacThIPbLIA IbI.
byn na yHfbIMazarbl TEXHOJOTHSUIBIK IapaMmerpiepii Oakpulay apKbpUIbl Oackapy >KyhenepiH
o3ipJIeyli Tajamn eTei.

YHFpIMaJarel KbBICHIMJIBI OJIIIICY HYKTEJCpPiHIH KaHa CYJIO0achlH O3ipJeydiH ©3eKTUIIrl
KOPCETUITeH, OHbIH KOHCTPYKILHMACHI TEPEH YHFBIMaHBIH COPFBICHIHBIH KipiCli MEH arbI3ybIH/AFbl,
KYOBbIpapalblK KeHICTIKTEr1 )KoHEe YHFBIMAHBIH KYBICBIHAAFBI KBICBIM/IBI ©JIIIEYre MYMKIHIIK Oepei.
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OpTYpJIl TUNTET1 COPFbUIAPMEH KAOJbIKTAIFaH YHFbIMaJIap/bIH KYObIPJIbI KyObIpiaapsl, MyHaa Oip
KaFbIHaH Ka0aTTaH CYWBIKTBIKTHIH TYCYIH jKOHE CAaKMHAJBI KeHICTIKTIH MapaMeTpiepiH, aj eKiHIIi
YKarbIHaH COPFBIHBIH KE€Pi KbICHIMBIH HEMECE KYKTeMECiH OaKpuiayra 00J1ajIbl. dKoHE OHBIH Kypam/1ac
OemikTepi (TUIPOCTaTUKA, HHEPLHUS, YHKEINIC, Ta3/IbIH 9cepi, KOTEPrillTiH TYTKBIPIBIFHI )KoHE T.0.).

byn makanana KyObIp 1IIiHAET! TUAPABINKAIBIK ApHAHBIH T€OMETPUACHIH ©3repTIel, YHFbIMA
OKIaHBIHBIH OipHenie Oakpliay HYKTEIEpiHAETi KbICHIMIBI TiKeJeH eleyre MyYMKIHIIK OepeTiH
KBICBIMIBI ©JIIIIeY HYKTEJIEpiH KyOBbIp MEH CakKuHa IiIIiHe OpHAJACTHIPYABIH aHA CXEMAachl
YCBHIHBLUIFaH.

CoprpiHbl  Oackapy MoceseciH Oefinm KepceTy apKbUIbl OHBIH MICHIIMIH KOJJAaHBICTaFbI
YHFBIMaNAp/Abl Mailanany Ke3iHJe TUAPOCTaTHKA MEH THAPOJMHAMUKAHBIH TEHIepPIMI 9ICTEPiH
KOJJIaHy apKbUIbl alTapibIkTail >KeHiaaeTryre Oonanasl. bynm peTre yHFBIMaHBIH — OpTYpIIi
y4JacKeJIepiHJeri KbICBIMHBIH Tapalybl MEH KO3FaJaThlH OpTaHbIH (OHIIpIITeH 6HIM) Ccaiikec
arbIHJIBIK (IIBIFBIC) TTApaMETPIIeP] apachIHAAFbl OaMIaHBIC TaJIaHAIbI.

Byn TocinMmeH yYHFbIMa KYHECIHIH MaTeMaTUKaJblK MOJENl TEepeH YHFbIMAa COPFBICHIHBIH
KipiciHAeT] aFbIHAapIbIH OeNriyi 0aJaHCTBIK KaThIHACKIHA HeTi3aenyl kepek (1-cypeT). AFbiHaap bl
COpFBI KaObUIIaybiHA OaimaHbICTRIPY P1 COpFBI KaOBLUIAAYBIHIAFEI )KOHE OHBIH P1° IIBIFBICHIHIAFBI
eJIIIey NaTYMKTEPIHIH OpHAJacyblH aHBIKTaWAbl. bakplIaHATBHIH KbICBIMIApP MEH aFbIHAApAbIH
OPTaHBIH THIFbI3ABIFBIMEH Oaitnansichl P1 sxoHe P1°-nen Oipieit KambIKThIKTa Kipicte P2 xone P2°
IIBIFBICBIH/IA TaFbl €Ki MAHOMETP/IIH OPHATHUTYBIH aJbIH ana aHbIKTauael [3, 354 6.]. 1-cyperte
KBICBIM JATYUKTEPIHIH OOJDKaMIbl OpPHAJIACYBIMEH MYHAall OHAIPY YHFBIMACHIHBIH JHarpamMmachl
KepceTuireH. MaHoMeTpiiep/ii OpHaTy YHFBIMaHbIH KEMiHJIe TOPT OaKblUiay HYKTECIH/I€ YCHIHBIIAbI:
€Ki JaTYMK - COPFBIHBIH KipiC OHE IIBIFBICHIHIA JKOHE €Ki JaTYMK - CaKWHAJbI XKOHE KYObIp
KYOBIpJIapBIHBIH KYBICHIHIA.

Hacoc H

= |
1

& ] [ . ©
ITnacr

b

Cypet 1 — KpICbIM 1aTUMKTEpiHIH OOKaMABI OpHAJACybIMEH MYHal ©HIIpYIl YHFbIMAaHBIH
nuarpammacsl: P1 — coprbl KaObUIIaybIHAAFBI KBICHIM; P2 — YHFbIMA CaKWHACBIHIaFbI KbICKIM; P1' —
COPFBI IIBIFBICHIHAAFEI KbIChIM; P2' — TyTik immiHzmeri KpickiM; Q1 — KabaTTaH CYHBIKTBIKTBIH TYCYI;
Q2 - cakuHaMaFbl CYHBIKTHIK aFbIHBI, QH - KYOBIPIaFhl CYHBIKTHIK aFbIHBIL.

AxmapaTTel Oepy YUIIH KbICHIM JAaTYUKTEpl OpPHATBUIFAHIBIKTAH MYHail eHIIpy HpoleciH
Oackapy KyHeciH ap3aHIaTaTbIH O1p SAApOoIIbl )KYK KeTepMmeiiTiH kabenpai (BMOI'C typi - 6omaT-Mbic

0 “MexayHapo/HbI Hay4YHO-UccaefoBaTebCKUH LeHTp “Endless Light in Science”



TEXHUYECKHE HAYKH
Impact Factor: SJIF 2021 - 5.81 TECHNICAL SCIENCES

2022 - 5.94

OTKI3rimI 6ap reoU3NKaNbIK CbIM) MailadaHy YChIHBIIAAbL. TYTIK Oaybl jkoHE OYJI mIemiM KpMOaT
KYK KoTeprim reousnkaibik kabenbaeH 6ac TapTyra MyMKIHAIK Oepei.

KpIChIMBI ©111IeY KYHECiHIH CTeHITIK ChIHAKTaphI Kesecl opmysa OOMBIHIIA CYHBIKTBIKTHIH
€CeITeNreH Cy KeCYiH aHbIKTayAarbl a0COIOTTI )KOHE CcajbICThIpMalIbl KaTeH1 Oaranay yIuiH OipHere
HYKTeJIepe OpbIHIAIIIbI.

P1-P3 -p
W= — 2
Ps—Pm ( )

myHIarsl P1 , P2 — exi KpICBIM JaTYMKTEpiHIH KbIChIM MoHAEpl, MIIa; L — KalIbIKTHIK KbICHIM
JNATYMKTEPIHIH apacbiHAAFbl, M, [JM — TpaHCc(hOpMaTOp MalbIHBIH ThIFbIBALIFLI Ke3inae 2000C, 880
kr/M3; (1B — cyabIH TRIFBI3ABIFEL, 1000 Kr/M3.

Exi 6akpinay HyKTECiHAET OJIIIEHI €H KbICHIM MOHCPIHEH allbIHFAH CYHBIKTHIKTHIH €CEeNTENTeH
CYIBI KeCy MOHJIEp] TalJaHFaH eKi (ha3aibl CYWBIKTBIKTHIH KYPAMBIMEH CABICTHIPBUIIBI. CTaHIBIK
CHIHAKTApJbIH HOTIDKENEpl JKoHEe eKi Oakpulay HYKTECIHIET! OJIICHIeH KBICHIM MOHACpiHEH
CYMBIKTBIKTBIH €CETITETCH CY KeCYIH aHBIKTay KaTeJiriH Oarajiay HeT131H]1e opTalia CaJIbICTHIPMAJIbI
karenik 0,27%, oprama abcomroTTi Karemik 0,7 Kypaabl. 3epTTey HOTHXKENEpi jkKaHama OJlicIieH
CYMBIKTBIKTBIH €CENTENITeH Cy KeCylH ajy YIIH MyHal eHaipy oOBeKTUIepiHaeri Oakbuiay
HYKTeJepiHAeri KbICHIM/IbI OJIIeY/IiH YChIHBUIFAH KYHeCiHIH KOJIaHbLUTYbIH PacTai/Ibl.

blrranapIbIKTel  OaKbUIAYIBIH O31PJICHTEH OMICTepl YCBHIHBUIFAH, OJlap JKEpHAEri bUIFall
OJILIETIIITIH CEeHIMII KOepCeTKIITepiH Oakpulay VIIH YaKbIT HYKTECIH OpHATy apKbUIBI
CYMBIKTBIKTBIH Cy KECYIH aHBIKTay CEHIMIUIITIH apTThIpyFa MYMKIHIIK Oepemi, COHai-aK KyObIp
1IIiHJeT] )KOHE YHFBIMA CAKWHACHIH/IAFbl CYHBIKTBIKTBIH CY/IBI KECYI.

KabGarran CYWBIKTBIKTBIH TYCYIHIH JWHAMHKAJIBIK YJATLIEpl anmbiHabl Ql, Kim cakWHAIBI
CYUBIKTRIKTap Q2, alimaynarbl CYHBIKTHIK aFbIHBI KOMIIPECCOPIBIK KyObIpiiap QH ilIiHAe OJIIIeHIeH
KbICBIMJIapFa OaillaHbICThI YHFbIMATapAbl OaKblIay HYKTEJIEpi.

Ecenrey anroputmaepiH €Hri3y XoHE JIWHAMHKAIBIK MOJEIbICpAl Oaranay icke
KOCBUIFAaHHAH KeHiH KymbIc eTmeni pexuminge Matlab/Simulink Garmapnama-ceiHma sxysere
aceIpblIBl. MoOJIeb CYWBIKTBIK AaFbIHBIHBIH OCpUIreH KbUIIAMIBIFBI YIIIH CKEHIH aHBIKTaIbl
26M"3/Toy. KabaTTaH CYHBIKTHIKTHIH TYCyl Q 1 26M"3/Toy. MoHIHE *keTel. 6.9 yIIiH caraTka XKeTei
XKoHe TypakTaHaelpaabl. KyOblp apanblk CYHWBIKTBHIK aFblHbl Q 2 26M7"3/Toy-AeH TemeHaeu . Oip
yakbITTa HOJTE JeHiH (cypeT 2).
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Cypet 2 — Q 2 caKkWHAChIHBIH CYHBIKTBHIK aFbIHBIHBIH, Q 1 KaOaThIHAH KEJIETIH CYHBIKTHIKTHIH
KOHE COPFBI IIBIFBICHIHAAFEI Q N CYWBIKTHIKTHIH aF ybIHBIH ©3repy rpadukTepi

DJIeKTPIIIK OpTa/laH TENKIIl COPFBIHBI TaHJAAY OMICI aTapibIKTal >KCHUIIETUII1 OJIICHTeH
KBICBIMJIBI KOJIIaHybl ecenike ary P_1, P 2, P', P' GenrineHren HyKkTenepae yHFbIMaap, KeTKUTIKTI
KBICHIM MEH IIBIFRIHMEH COMKEC COPFBI OJIIIeMIH TaHAayFa MYMKIHIIK O6epeni [4, 176 6.].

kel icke KOCy — OTIIeNI PEXKUM — CTAIlMOHAPIIBIK PEXXUM — TOKTay Ke3iHJle MyHall eHaipy
MpoIieciH 0acKapy 9/1ici, THAPOAMHAMUKAIIBIK KYHeae TYPaKThl OY3bUTyJIap KE€31HAE TYPAKTHI KYMBIC
PEeXUMIH/IE CYHBIKTBIK IIBIFBIHBIHBIH O€pPUITeH MOHIH YCTAll TYPY YIIIH KaXeT. «YHFbIMa aiiMarbl —
CaKMHaJbl — COPFBI — TYTIK» KapacCThIPbLIAIbI.

YHFpIMaHbIH Oakplay HYKTENEpiHAETI KBICBIMIBI OJIIeyAl KOJNJaHy apKbUIbl Oackapy
KYHECIHIH KYpPBUIBIMIBIK Cyi10ackl (3-cypeT) YChIHBUIAAL (2-CypeT), KOHTPOJUIEpAE Ky3ere
aCBIPBLIA/IBIL.

| |  OGbekT ynpas.ienns |

Haoo}»EBC-MT-I-@I
I

Qs

| ( JlaTauKH nannean
l i | PPuPLP |

Cyper 3 — ¥uHrpIMaHbIH Oakpliay HYKTEJIEPIHIETT KBICHIMIBI OIICYAl KOJJAaHY apKbLIbI
6ackapy >KyHeciHiH KYphUIBIMABIK CYJ10achl

Toxipubenik YHFbIMaap/ sl 0acKapy KyHeciH eHri3y yebiHbUIFaH. Hpicanna — yHFbIMaiap/sl
TYPaKTHI KYHT€ KEeNTipy KOHE CYHBIKTHIK aFbIHBIH TYpaKTaHABIPY OOWBIHINA OacKapy KYMBICTAphI
Kyprizinai. CyHWbIKTBIK IIBIFBIHBIHBIH O€NTiIeHreH MOHIH e3repTy Ke3iHzae Taxipubenep
XKypriziunai. bakpuiay aaropuTMiHIH canachkiH CANBICTHIPY JKOHE Oaraliay YHFbIMaTAp/IbIH OTIICI )KOHE
TYPaKTBI )KYMBIC KaFaalbIHaa Kyprizinai. Toxipubenik yHFbIMangapaa Oakbliay jKYHECiH 3epTTey
HOTWIKECIHJIE CYHWBIKTBIH JCOUTIHIH KBIIAAMIBIFEI 28 M3/Toy. CYMBIKTHIH IEOUTIH OCpIITeH amMaaa
yCTal TYpy apKbUIBl YHFBIMAJapbl TYPAKThl KYWre KeNnTipy YakbIThl DJEKTPIIK OpTaaH TeTKill
COpPFbI 0ap yHFbIMaap YLIIH OpTa ecemneH 1,5 caraTka *oHe TepeH YHFbIMAaHbl COpaThIH ILITAHTAJIbI
coprbl Oap yHFBIMA YIIIiH 3,3 caraTka KbIcKapel [5, 136 6.].

Backapy »xyiieci yHFpIManmapibl OHAIPYAiH Cy KecyiH OaKbUIayAblH O31pJeHTeH oAicTepiH
KOJIJaHa OTBIPBII, TEPEH YHFBIMAHBI COPATHIH IITAHTAJIbl COPFRIMEH YHFBIMATapABIH CTAI[HOHAPIIBIK
eMec KYMBIC KaFAalbIH/a 3epTTeNal. 3epTTey HOTHXKeNepl 3epTTeNeTIH YHFbIMaTap/IblH KIacTepIliK
eJIIIey CTAHLMACHIHAA MyHail neOuTiHiH 3,6 M3/Toy apTKaHbIH >KOHE OHJIPUIreH OHIMJIEPAIH Cy
IIBIFBIHBIHBIH 0,1%-Fa a3aliFaHbIH KOPCETTI.

KopbIThiHABI. AnFam peT KbICBIMABI ©JIIIey HYKTEJIEPiH OpPHAIACTHIPY CXEMachl d3ipJeH],
OHBIH KOHCTPYKIMACHI KYOBIp IIIHJErl TUAPABIMKAJIBIK apHAHbIH TE€OMETPUSCHIH ©3TepTIeH,
YHFbIMa OKNaHBIHBIH OlpHelle Oackapy HYKTesepiHAer: KYOBIpAbIH CHIPTHIHIAFBI JKOHE I1LIIHAETI
KBICBIM/IBI TIKENIeH eJIIeyre MyMKiHIIK Oepe/i:

- Oackapy >xyHeciHiH Kipic (YHFbIMAaHBIH OaKbLIay HYKTEJEPIHJET! KbICHBIMHBIH OJIIIEHETIH
MOH/Iepi1) JKOHE IIBIFBIC (CYWBIKTHIK LIBIFBIHBI) MTapaMeTpliepl apachlHAarbl OaiIaHbICThl KOPCETETIH
MyHai eHAipy MpoLec IEMEHTTEPIHIH JUHAMUKAJBIK YJITUIepl YCHIHBUIFAH KOHE 3€pTTENrEH.

- Gackapy/bIH KeJeci ecenTepiH LIemyre MyMKIHAIK OepeTiH 6ackapy aJlrOpUTMI d31pJeHl:
COpPFBIHBIH TYCYIH (KeTepilyiH) Oackapy; TYpakThl KYHII ajly YIIIH COPFbIHBI I1CKE KOCYJbI
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(ToKTaTyabl) OaKplIay; YHFBIMAHBIH TaHJAJFaH HYKTEJIEPIHJErl KbICBIMHBIH Oy3bUTYBI JKaFdaiibiHaa
YHFBIMa CYWBIKTHIFBIHBIH OCPINTeH KbUTAAMIBIFBIH a1y )KOHE TYPAKTaH IBIPY YIIIH COPFBIHBIH KYMBIC
peXuMiH OaKpLIay.

- OpTYpAi THUNTErl COPFBUIAPMEH KAaOJBIKTaFaH YHFBIMAJAH CYWBIKTBIKTBI OHAIPYiH
OepinreH >KbUIIAMIBIFBIH alTyJIbl KOHE TYPaKTaHABIPYABl KaMTaMachl3 €Ty YIIIH MyHad eHIIpy
nporiecid 6ackapy KypbUIBIMBI MEH XyHeci a3ipienai. backapy xkylecin 3epTrey  CTalMOHAPIIBIK
YHFBIMA XYMBICBIHIAFBl HAKTBI OOBEKTIZE JKYPTi31Iil, HOTHIKECIH/IE CYWBIKTBHIKTBIH JeOUTIHIH 28
M3/Toymirine apTTel. Hemece 5,17%-Fa cyibIK AeOUTIHIH OEPUITeH MOH/IE CaKTaTybIHA OAIaHBICTHI
YHFBIMAJIAPbI TYPAKTHI KYHT€ KEJTIPY YaKbITHI AJIEKTPJIIK OpTaJaH TETKIIl COPFBI 0ap YHFbIMasIap
YIIiH opTa ecenmel 1,5 caraTka KbICKap/Ibl, TEPEH YHFBIMAHBI COPFBIII IITAHTachl Oap YHFbIMA YIIiH
— 3,3 caraTka nediH.  TepeH YHFBUIBIK COPFBIII IITAHTaIbl COPFRIMEH YHFBIMAJAPAbIH TYPAKCHI3
KYMBICHI Ke3iH/le OacKapy jKyHleciHe 3epTTey JKYpri3uiii, HOTHXKeCIHAe MyHall OHAIpy KOpCeTKili
3,6 M3/Toy apTThl, OHIIPUITEH OHIMHIH CY IIBIFBIHBI 0,1 %-Fa TOMEH 1€ 11. 3€PTTENICTIH YHFbIMAJIAPIbIH
KJIACTEPIH €CEMKe ay CTaHIUSACHIH/IA.
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Abstract: This study focuses on the use of mare’s milk in the development of functional dairy
products. Mare’s milk, traditionally consumed in Central Asia for its medicinal properties, offers a
unique nutritional profile compared to cow’s milk, including lower fat content and higher
concentrations of vitamins, particularly vitamin “C”. The research emphasizes the improvement of
traditional products like kurt and kumis through modern technological advancements, such as
optimized fermentation processes and advanced drying techniques. The incorporation of probiotics
and other functional ingredients enhances the health benefits and market potential of these products,
making them suitable for people with dietary sensitivities. By combining traditional methods with
contemporary science, this study highlights the opportunity to improve both the quality and the global
marketability of mare’s milk products while preserving cultural heritage.

Keywords: mare’s milk, functional dairy products, fermentation, probiotics, traditional foods,
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In his addresses to the nation, our President Kassym-Jomart Tokayev stated, «It is no longer the
time to simply sell wheat and livestock» [1]. “We should prioritize promising areas such as deep
processing of meat, dairy, and grain products, and the development of industrial greenhouse farming”
[2]. From these statements, it is clear that enhancing the technology of our national products should
be a priority. By improving our food production technologies, we can increase the value of food and
further develop this sector.

The use of mare’s milk in developing functional products and its application in therapeutic and
preventive nutrition is expanding. One such product is kumis, which is widely used in treating various
diseases. Kumis is characterized by low protein content, which reduces its nutritional value. New
food formulations, such as blends of mare's and cow's milk, are being utilized.

The relevance of improving the technology of national dairy products based on mare’s milk lies
in harnessing its unique nutritional and health benefits, which distinguish it from other dairy sources.
Mare’s milk is rich in beneficial proteins, fats, vitamins, and probiotics, making it ideal for developing
functional and specialized products like yogurt, koumiss, and sports nutrition. By refining
fermentation methods and incorporating modern scientific insights, these studies contribute to
enhancing traditional mare’s milk products, supporting health-focused innovations, and preserving
cultural heritage in a globalized market.

The use of mare’s milk has deep historical roots, especially among nomadic cultures in Central
Asia, such as the Mongols, Kazakhs, and Kyrgyz, where it has been consumed for over a thousand
years. Mare’s milk was valued not just as a food source but also for its medicinal properties, believed
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to aid digestion, boost immunity, and improve overall health. Traditional products like koumiss, a
slightly alcoholic fermented drink, were central to the diet of these communities, serving as a staple
and a symbol of hospitality.

Mare’s milk production and consumption were deeply integrated into the pastoral lifestyles,
where herding and milking mares were essential activities. The practice spread to Eastern Europe,
where koumiss gained popularity for its health benefits. The fermentation process, traditionally
involving natural lactic acid bacteria and yeast, was key to preserving the milk and enhancing its
nutritional value.

With modern scientific advancements, there has been renewed interest in mare’s milk, focusing
on its potential for creating innovative dairy products. Research has shown that mare’s milk is easier
to digest than cow’s milk, with a composition closer to human milk, making it suitable for people
with allergies and digestive issues. This unique composition, rich in vitamins, minerals, and bioactive
compounds, has led to the development of new technologies aimed at improving traditional products
and expanding their market reach.

Today, the focus on enhancing the technology of mare’s milk-based products reflects a broader
trend of reviving traditional foods with modern techniques. This blend of historical practice and
scientific innovation seeks to optimize the nutritional benefits, taste, and safety of mare’s milk
products, making them accessible to a global audience while preserving the cultural heritage of the
regions where these traditions originated.

To improve the technology of national dairy products based on mare’s milk, several strategies
can be implemented to modernize production while preserving traditional qualities. First, optimizing
fermentation with specific starter cultures and probiotics can enhance texture, flavor, and health
benefits. Adding functional ingredients like inulin, antioxidants, vitamins, and minerals boosts
nutritional value and targeted health effects. Advanced processing methods such as freeze-drying and
precise pasteurization help retain nutrients and improve sensory qualities. Research on the microbial
communities in these products supports the development of better starter cultures, enhancing safety
and probiotic properties. Testing new formulations, such as synbiotic ice creams and sports nutrition,
expands the product range.

“Development of Technology for Functional Fermented Dairy Products Based on Mare's Milk”
by E.S. Simonenko present a research study that explains how to make fermented dairy products, like
yogurt, using mare's milk. The study talks about the health benefits of these products and the special
qualities of mare's milk that make it good for health [3].

“Use of Mare's Milk for Creating Specialized Food Products” shows at how mare's milk can be
used to create special dairy products like koumiss, a traditional fermented drink. It describes the
unique qualities of mare's milk, its nutritional value, and how it can be used in healthy diets [4].

“Development of fermented milk product based on mare milk and lactic microorganisms
association” by Simonenko E.S., Begunova A.V. present developed a fermented milk product based
on mare’s milk using a yogurt starter culture and the probiotic L. rhamnosus F. Due to its unique
composition, mare’s milk is suitable for people allergic to cow’s milk. Experiments showed that
adding cow or mare milk powder improves fermentation. The final product has antimicrobial
properties and could be a new healthy alternative in the dairy market [5].

The works by Simonenko, Kochetkova, and Kanareikina focus on developing and
understanding the fermentation processes and health benefits of mare’s milk products. Simonenko
emphasizes creating functional dairy products with enhanced health properties. Kochetkova’s
research explores the microbial diversity in traditional Russian fermented milk products, providing
insights into the unique regional fermentation methods. Kanareikina examines the factors that
influence taste and texture in functional dairy products, highlighting the impact of ingredients and
processing methods. All authors contribute to advancing the application of mare’s milk in innovative
dairy products.

“Fermented Mare Milk and Its Microorganisms for Human Consumption and Health” by
Francesca Martuzzi, Piero Franceschi and Paolo Formaggioni indicate mare’s milk is consumed by
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approximately 30 million people worldwide, especially in Asia and Eastern Europe, where it is mainly
used to produce fermented beverages like koumiss, airan, or chigee, made with bacteria and lactose-
fermenting yeasts. Recent research focuses on the health benefits of mare’s milk and its fermented
products. Studies on Lactobacillus spp. and yeasts from koumiss aim to evaluate their functional
properties and potential industrial use in processing mare’s milk. This review summarizes these
findings and highlights the potential health benefits of microorganisms found in fermented mare’s
milk products [6].

“Comparison of Bacterial Microbiota in Raw Mare’s Milk and Koumiss Using PacBio Single
Molecule Real-Time Sequencing Technology” by Meng Zhang and others present examines koumiss,
a traditional fermented product made from raw mare’s milk, known for its nutritional value and health
benefits. Researchers investigated the diversity of bacteria, especially lactic acid bacteria (LAB), in
koumiss and raw mare’s milk from China using advanced sequencing technology. The study found
that raw mare’s milk had more diverse bacteria than koumiss, including beneficial LAB and some
pathogenic bacteria, while koumiss mainly contained beneficial LAB and no pathogens. This research
helps understand the bacterial communities in these dairy products, though further studies with larger
samples are needed [7].

In the article “Potential role of camel, mare milk, and their products in inflammatory rheumatic
diseases” by Emine Kocyigit, Ruslan Abdurakhmanov, and Burhan Fatih Kocyigit, the focus is on
the potential of camel and mare milk in treating inflammatory rheumatic diseases. While traditional
dairy comes from cows, goats, and sheep, there is growing interest in camel and mare milk due to
their unique health benefits and cultural appeal. Mare milk is particularly nutritious, but its anti-
inflammatory properties require further study. The article highlights how these milks may reduce
inflammation and boost the immune system, offering potential therapeutic benefits [8].

“The use of mare’s milk for yogurt ice cream and synbiotic ice cream production” by Katarzyna
Szkolnicka, Anna Mituniewicz-Matek, Izabela Dmytrow, and Elzbieta Bogustawska-Was explores
the use of mare’s milk in producing yogurt and synbiotic ice creams. The study tested four ice cream
types, including versions with and without inulin, and analyzed how inulin affected the ice cream's
quality and the viability of beneficial bacteria like Lacticaseibacillus rhamnosus and
Lactiplantibacillus plantarum. The research highlights the growing potential of mare’s milk in
innovative food products [9].

“Color Stability of Fermented Mare’s Milk and a Fermented Beverage from Cow’s Milk
Adapted to Mare’s Milk Composition” by Joanna Teichert, Dorota Cais-Sokolinska, and others
studies the color changes in mare’s milk and its fermented products during production and storage.
The research emphasizes the importance of color in consumer choices. Mare’s milk, cow’s milk, and
cow’s milk adapted to resemble mare’s milk were fermented using specific starter cultures and stored
at 5 + 1 °C for three weeks, highlighting differences in color stability during storage [10].

“Nutritional composition, fatty acids profile and immunoglobulin G concentrations of mare
milk of the Chilean Corralero horse breed” by M. Jordana Rivero, Andrew S. Cooke, Monica
Gandarillas, Roberto Leon, Veronica M. Merino, and Alejandro Velasquez (2024) analyzes the
nutritional content, fatty acid profile, and IgG levels in milk from Chilean Corralero horse mares. The
study involved 45 samples from three major breeding farms in southern Chile, each with unique
management practices [11].

“Microbial Communities of Artisanal Fermented Milk Products from Russia” by Tatiana V.
Kochetkova and others examines the microbial diversity of traditional fermented milk products
(FMPs) from various regions of Russia, including the Caucasus, Buryatia, Altai, and the Far East.
The study highlights the unique microbial communities and regional variations in the preparation of
FMPs made from cow, camel, mare, or mixed milk without commercial starter cultures. This research
provides insights into the distinct characteristics of these traditional dairy products [12].

“Effect of Different Factors on Consumer Properties of Fermented Milk Products with a
Functional Orientation” by S. Kanareikina and others investigates the factors affecting the
consistency and taste of fermented milk products, crucial for consumer appeal. The study evaluated
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texture, acidity, density, and calcium content in various milk types, finding that adding dry mare’s
milk to cow’s milk improved yogurt quality, while pumpkin seed flour boosted calcium and vitamin
C levels. The research highlights how milk type, starter cultures, and additives impact the final
product [13].

“Use of powdered mare’s milk in the production of specialized sports nutrition products” by
Kh.S. Sarsembayev, Yu.A. Sinyavskiy, and Y.S. Ibraimov highlights the high nutritional and
biological value of mare’s milk, emphasizing its unique protein, fat, vitamin, and mineral content.
The study introduces a sports nutrition recipe using dry mare’s milk, combined with antioxidants,
fucoidan polysaccharides, dry wheat germ, and dry cream, resulting in a product with excellent
nutritional and sensory qualities [14].

“Fermented Dairy Products” is a comprehensive book that delves into advanced research on
fermented milks, including indigenous dairy products, microbiological processes, and nutritional
aspects. It provides insights into the traditional and modern methods of fermentation, making it a
valuable resource for understanding the technology and health benefits of products made from mare’s
milk. The book covers the role of different microorganisms in fermentation, which is particularly
relevant for improving and innovating mare’s milk-based dairy products [15].

“Manufacturing Yogurt and Fermented Milks” provides an in-depth look at the production of
various fermented dairy products, covering both traditional and commercial methods. It offers
valuable insights into the processes, technologies, and challenges involved in making yogurt and other
fermented milks, which can be directly applied to improving fermented mare’s milk products. The
book is a useful resource for understanding how different fermentation techniques can enhance the
quality and functionality of dairy products [16].

“Fermented Milk and Dairy Products” focuses on the biology of microorganisms used in
fermented dairy products, highlighting both traditional and modern fermentation techniques. This
book emphasizes the roles of various bacteria and yeast in the fermentation process, making it a
valuable resource for understanding how these methods can be adapted for mare’s milk products. It
explores the interplay between microbiology and dairy technology, providing practical knowledge
that could be applied to enhance the production and quality of fermented mare's milk [17].

In summary, the potential of mare’s milk in developing functional dairy products is immense,
owing to its rich nutritional profile and health benefits. Historically significant in Central Asia, mare’s
milk has been recognized for its medicinal properties and is now gaining attention in modern food
technology. Research has demonstrated its suitability for creating innovative products like kumis,
yogurt, and synbiotic ice cream, which offer advantages for health-conscious consumers and those
with dietary sensitivities. By combining traditional practices with modern scientific approaches,
improving the technology of mare's milk products will not only enhance their nutritional value but
also preserve cultural heritage, making these products more accessible to global markets.

Materials

The main material for the research was mare’s milk, collected from farms in steppe regions. It
was important to keep it fresh and store it at the right temperature for accurate analysis. Various
bacterial cultures like Lactobacillus bulgaricus and Streptococcus thermophilus were used for
fermentation. The experiment required equipment for temperature control, drying, and
microbiological analysis.

Methods

Physicochemical Analysis:

We used chromatographic and titrimetric methods to study the protein, fat, and carbohydrate
content of the milk. This helped to determine the exact composition of mare’s milk (Table 1).

Table 1. Composition of mare’s milk

Component Amount per 100 g
Water 87.8¢
Proteins 2.05¢
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Fats 1lg
Carbohydrates 5¢
Organic acids 149
Calcium 94 mg
Phosphorus 60 mg
Vitamin C 9 mg

Microbiological Analysis:

We studied the effect of different bacterial cultures on fermentation by incubating mare’s milk
at different temperatures (30°C, 37°C, and 42°C). This helped identify changes in acidity and texture.

Drying:

We tested different drying methods, including freeze-drying and sun-drying. Freeze-drying
helped to keep nutrients and texture, while sun-drying gave a richer taste.

Results:

The analysis of physicochemical composition showed that mare’s milk has low fat content (1
g/100 g) and high carbohydrates (5 g/100 g), making it different from cow or sheep milk. It also
contains a higher level of vitamin C, which supports the immune system (Table 1).

Microbiological results demonstrated fermentation at 37°C with Lactobacillus bulgaricus
showed the best results in texture and lower acidity. This suggests that these bacteria efficiently
convert lactose, making the product easier to digest.

Drying methods revealed freeze-drying proved to be better for preserving the structure and
nutrients of the product. Sun-drying, though it lost some vitamins, gave the product a richer traditional
flavor.

Discussion

The study showed that mare’s milk has unique nutritional properties, making it an ideal base
for dietary products like kurt. Using modern bacterial cultures and fermentation methods greatly
improves the quality of the product, making it healthier and easier to digest. The choice of drying
method is also important in maintaining the product’s nutritional value.

Freeze-drying helped preserve vitamins like C and E, which are essential for health, especially
in dietary products. However, traditional sun-drying creates a more intense flavor, which might
appeal more to local consumers.

These results suggest that the production technology of kurt can be improved to retain the
maximum nutritional value of mare’s milk, while also offering variations in flavor and texture.

Conclusion

This study has demonstrated the unique nutritional properties of mare's milk and its potential
in the development of functional dairy products. Due to its high vitamin content, particularly vitamin
C, and low fat levels, mare's milk shows promise as a raw material for products aimed at health-
conscious consumers. The use of bacterial cultures such as “Lactobacillus bulgaricus” and
“Streptococcus thermophilus™ revealed that fermentation significantly improves the texture and
digestibility of the product, making it suitable for individuals with lactose intolerance or allergies to
cow's milk.

Modern drying methods, such as freeze-drying, have been effective in preserving the essential
nutrients of mare's milk, minimizing the losses typical of traditional methods like sun-drying. This
has allowed for the retention of high vitamin C levels while enhancing the flavor and texture of the
final product.

The findings of this study indicate that the combination of traditional production methods with
modern technologies can significantly expand the potential of mare's milk in creating new functional
products, such as “kurt” and yogurt. The introduction of such products to global markets could attract
consumers interested in healthy and functional foods. Further research in microbial fermentation and
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the use of probiotics could lead to the development of products with even higher nutritional value and
health benefits.

Overall, this study emphasizes the importance of modernizing mare's milk processing
technologies while preserving its cultural heritage and ensuring its relevance in the global healthy
food industry.
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OB30P MEJKIYHAPOJHOTI'O OITBITA B OBJIACTH HAPAIIIUBAHMS
OT'PAKIAIOIINX JAMB XBOCTOXPAHUJIHIL
IMPOMBINJIEHHBIX ITPEIITPAATHI

KY3bMMNYEB CEMEH CEMEHOBNY
NoKTOpaHT, KaparanauHckuii nonmTexHuueckuil yausepeuret, Kaparanga, Kazaxcran

I'EJIBMAHOBA 3051 CAJIUXOBHA
[Ipodeccop kadenprr Dub, Kaparananuckuit ”HAYCTpUaIbHBIA YHUBEPCUTET,
Temupray, Kazaxcran

Annomauusn. B pamxax ucciedosanus npugeder 0030p nepedo8o2o MeicOyHapoOH020 Onblmd
8 OAHHOU 001ACMU, BKIIOUASL COBPEMEHHble NPUMEPbl Peanu3ayuu Hapawueanus 0amo, u evloeieHbl
0COOEHHOCMU, CBA3AHHbIe C 6blOOPOM MAMEPUANOs, MEXHONO2UU YKPENIeHUs U UHHCEHEPHbIX
pewenuil. Taxoice paccmampusaomcesi 60NPOCsL HOPMAMUBHO2O Pe2YIUPOBAHUSL U IKOTOSUHECKO2O
MOHUMOPUH2A, KOMOPble UZparom Kiouegyio poib 8 obecnederuu 6e30nacHocmu OaHHbIX 00bEKMos.
Ilpeonooicenvt pexomeHoayuu no 6vlOOPY ONMUMATLHO2O0 Memood HAPAWUBAHUs 0amb O
PA3IUYHbIX YCIOBUL, A MAKHCe Mepbl N0 MUHUMUSAYUU IKOJOSUYECKUX DPUCKO8, CEA3AHHBIX C
IKCHIYyamayueti X60CMOXPAHUIULY.

Knroueewie cnosa: mexncoyHapoomwlil onvim, X60CMOXpAHUIUWE, NPUMEPbL HAPAWUBAHUS 0AMO

HapamuBanue orpaxaarommx AaM0 XBOCTOXPAHWIMIL TPOMBIIUIEHHBIX MPEANpUITUN
NpPEJCTaBIsAeT CcoOO0OM BaXHYIO 3agady i OOecleyeHHs HKOJOrMYecKo Oe30macHOCTH,
3¢ GEKTUBHOTO UCTIONB30BAaHUS TEPPUTOPHHA U MHUHUMHU3AIUH PUCKOB, CBSI3aHHBIX C YIIPaBICHUEM
OTXOZaMHU. YUUTBIBas BO3pacTarolee BHUIMaHUE K BOIPOCAaM YCTOMUMBOTO pa3BUTHS U TPEOOBAHUAM
K OXpaHE OKPYXKAaIoIIeH cpeapl, NMPOMBIIUICHHBIE NPEANPHUATHS BBIHYXKIEHBI HCKaTh Ooiee
Oe3omacHble M A>(QQEKTUBHbIE METOJbl OOpalleHUs] C OTXOAAMHU. YCHJICHME U YBEIUYEHHUE
OTPaXIAIONINX J1aMO CIIOCOOCTBYET IOBBIIICHHIO YCTOWYMBOCTH XBOCTOXPAHWJIHUIN K BHEIIHUM
BO3CHCTBUSAM U CHIKAeT BEPOSTHOCTh AaBAPUUHBIX CUTYAIUil, YTO OCOOCHHO aKTyaJIbHO Ha (poHe
BO3pacTalOIMX OOBEMOB OTXOJI0OB I'OPHOJOOBIBAIOIIEH M METAJUTypru4eCKOW MPOMBIIIIEHHOCTH.
BaxHOCTB 3TOr0 HampaBiIeHUs TaKXKe 00YCIIOBIEHA HEOOXOAUMOCTHIO BHEPEHUS] MHHOBAIIMOHHBIX
TEXHOJIOTUI, KOTOpPBIE CIOCOOCTBYIOT ONTUMHU3AIMU IIPOLECCa YIPABICHHUSI XBOCTOBBIMU OTXOAAMH.

HapamuBanue orpaxnaronmx 1aM0 XBOCTOXPAHWIHIL POMBIIIICHHBIX TPEANPUITUNA — 3TO
Ba)KHAs 3a/laya, KOTopasi TpeOyeT COOI0EeHUSI TEXHUUECKUX, SKOJOTUYECKUX U MPABOBBIX HOPM.
OnbIT 3apyOeXHBIX CTpaH B O3TOW 00JaCTH MOXKET MpPeIJIOKUTh IIOJE3HbIE TNPAKTUKU U
TexHoJoruu[ 1].

B CIIA ectb psif peryastopoB, Takux kak EPA (ATeHTCTBO 10 0XpaHe OKpY’KaloIien cpebl),
KOTOpbIE€  yCTAQHAaBJIMBAIOT CTPOrME€ TpPeOOBaHUS K IIPOCKTUPOBAHHUIO M 3KCILTyaTallUuu
XBOocTOXpaHWINLL. VHXKEeHephbl UCIOJIB3YIOT COBPEMEHHBIE MaTepuaibl, TAKHUE KaK I'€OTEKCTUIIb U
I€OCUHTETUYECKNE MEMOPaHBI, JUIsl TOBBILIEHUS IIPOYHOCTH U HAJIEKHOCTH AaMO.

Kananckue koMaHum NpUMEHSIOT MOAXO0/bI YIIPABIEHUSI PUCKAMU, CBS3aHHBIE C CYCIIEH3UEN
XBOCTOBBIX BOJ. YacTO UCIONIB3YIOTCS CUCTEMBI MOHUTOPUHTA, T03BOJISIOLINE B PealbHOM BPEMEHU
OTCJIEKMBATh COCTOSHHE JaM0 M IPelOoTBPaTUTh BO3MOXHBIC aBapuu. B HEKOTOPBIX Cirydasx
IIPUMEHSIOTCS] METO/Ibl BOCCTAHOBUTEIBHOI'O 3€MJIE/IENHSl, YTOOBl MUHUMU3HUPOBATh BO3/I€HCTBUE HA
OKPY’KalOLIyIO Cpeny.

ABCTpanus aKTHBHO MCIIOJIB3YeT ONBIT MOHHUTOPHHIAa M MOJEIUPOBaHMS IOBEICHUS
XBOCTOXPAHWJIUIL C TMOMOIIBIO HU(PPOBBIX TEXHOJOTUH. DTO TMO3BOJISIET TOYHO NPEICKAa3bIBATH
MOBEJICHHE IUIOTHH IIPU PA3JIMYHBIX CLIEHApUsX, yayylas 0e30MacCHOCTh HKCILUTyaTallUH.
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B crpanax EBpomnsbl, Takmx kak [lIBenmm m HopBernm, akimeHT nemaeTcs Ha yCTOMYHMBOE
pa3BUTHE U MUHUMH3AIHMIO SKOJIOTHYECKOT0 BO3AeHcTBUS. VICTONB3YyIOTCS TEXHOIOIUH, TAKUE KaK
JPEHa’KHbIE CUCTEMBI ¥ IPUPOHBIE Oapbepsl, JJIs YIPABICHUS CTOKaMH U IPEIOTBPALLEHUS PO3UHU
amoO.

CoBpeMeHHBIE METOJIbI, TaKHEe KaK TNPHUMEHEHHE OCCIMIOTHBIX JIETATeIFHBIX aIapaToB
(IIpOHOB) AJI1 MOHUTOPHUHTA U OLIEHKU COCTOSHUS J1aMO, a TaK)Ke KOMITBIOTEPHOE MOJIEIMPOBAHUE
U1l OLIEHKU TIOTEHIIMAIbHBIX PUCKOB, CTAHOBATCS BCE OoJiee MOMysipHbIMU [2].

OnbIT 3apy0eKHBIX CTpaH MOKA3bIBAET, 4TO I 3(P(PEeKTUBHOTO HapaIlMBaHUs O PasKIAFOIINX
namM0  XBOCTOXPAaHWIHII Ba)XHO  MCIIOJIb30BaThb COBPEMEHHBIE  TEXHOJIOTHUH, COOJIOAAThH
IKOJIOTHUECKHEe HOPMBI M oO0ecreunBaTh Oe30mMacHble YCIOBUs JKcrutyatamuu. OOmieHue ¢
HKCHEPTaMH U3 pa3HbIX CTPaH, a TAaKXkKe ydyacTHe B MEXIYHApOJHBIX KOH(EPEHUUAX U CeMUHapax
MOTYT IOMOYb B 0OMEHE 3HAaHUSMHU U JTyIIIUMH MTpakTUKaMu[3].

CoBpeMeHHbIE MaTepHalibl, TAKHE KaK T'€0TEKCTUIIb U T€OCUHTETUYECKHE MEMOpPaHbl, UIPAOT
KIIIOYEBYIO POJIb B TOBBIIICHUHM MPOYHOCTH W HANEKHOCTH JamMb. DTH MaTepHuaibl 00J1aIaroT
YHUKAJIbHBIMU CBOWCTBaMM, KOTOPBIE JIENIAIOT UX WJCAIbHBIMU JJISl UCIIOJIb30BAaHUS B MHKEHEPHBIX
Y CTPOUTEINILHBIX MPOEKTaX, 0COOEHHO B 00JIACTH THIPOTEXHUIECKOTO CTPOUTEIIHCTBA.

['eoTekcTib — 3TO MONMA(UPHBIE WIM IMOJUIPONUICHOBBIE TKAaHH, HCHOJIb3yeMble IS
YIy4YIIEHUS! TPOYHOCTH M YCTOWYMBOCTH TPYHTOBBIX KOHCTPYKIMH. OHHM OBIBAIOT JIBYX THUIIOB:
HECTPYKTYpUPOBaHHbIE — MPEACTABISIOT COOOM MOJIOTHA, KOTOPbIE UCIOIb3YIOTCS IS IpeHaxa u
GWIbTpauy; CTPYKTYPUPOBAaHHBIE — HMEIOT ONpEACTCHHYI0 (OpMYy M HCIOJIB3YIOTCS IS
YKpEIUIEHUs] TPYHTOBBIX Macc. [llpeumywecmea ceomexcmuiisi. T€OTEKCTUIIb I03BOJSIET BOJE
MIPOXO/NUTH Yepe3 HEro, 3a/epKUBasi YacTUIBl TPYHTA, YTO MPEAOTBPAIIAET IPO3UI0 M OCEIAHHUE;
YKpeIUIEHUE: OH yCUIMBAeT (pu3nyecKkue CBOMCTBA TPYHTOB, pacIpeess Harpy3Ku U yBEeIHMUUBas
YCTOMYUBOCTh AaMO0; YCTOMYMBOCTh K XUMHUYECKUM BO3JCHCTBHUSM: I'€OTEKCTHIIb HE TOJBEPIKECH
KOPPO3HH, YTO YBEJIUUUBAET €r0 JOITOBEYHOCTb.

I'eocuHTETHUECKHNE MEMOpPAHBI — ATO CHHTETHYECKHE IJICHKH, KOTOPbIE UCHOIB3YIOTCS IS
repMeTH3alny 1 U30JILUHN B THAPOTEXHUUECKUX KOHCTPYKIMSAX. OHM OOBIYHO M3rOTABIMBAIOTCS U3
MIOJINATUIIEHA UJTU MOJIUIIpoNIWieHa. [lpeumywecmea ceocunmemuieckux memopan. 3Tu MeEMOpPaHBI
NPEJOTBPAILAIOT YTEUKH BOJABI, YTO KPUTHYECKHU BAXKHO JUIS MOJAEP)KaHUS CTAaOMIBHOCTH Aamo;
MeMOpaHBl COXPAHSIOT CBOIO IEJIOCTHOCTh W (DYHKIIMOHAIBHBIE XapaKTEPUCTHKH Jaxe B
arpecCUBHBIX Cpefax; T€OCUHTETUYECKUEe MEMOpPaHbl JIETKO MOHTHPYIOTCS, YTO COKpAIlaeT BpeMs
CTPOUTENbHBIX Pa0OT.

[Ipy mpOEKTHPOBAHUU U CTPOMUTEIBCTBE JAaMO 3THU MaTepHajbl HCIOJB3YIOT B CIEIYIOLIUX
aCTIeKTax: TeOCHHTETHYECKHE MEMOpPaHbI UCIOIB3YIOT IS CO3JIaHHS BOJOHEIPOHHUIIAEMOTO CJIOS,
KOTOpPBIM 3amuiaer naM0y OT NPOHUIAEMOCTH; T'€OTEKCTHJIb MOXKET OBbITh HCIIOJIb30BaH IS
apMUpoOBaHMs OEperoBbIX CKJIOHOB, MpeNOTBpalias WX pa3pylleHHe [0 JeHCTBHEM BOJIBI,
TEOTeKCTUIb M T'€OCHHTETUYECKHE KOHCTPYKIMU TOMOTAalOT YIPaBIsATh MOTOKAaMH BOJBI U
MPEJOTBPAIIAIOT 3PO3HI0, YTO CYIIECTBEHHO YBEIMYMBACT CPOK CIIy:kObl mam0. Ha mpaktuke,
UCIOJIb30BAaHUE T€OTEKCTUII U T€OCHHTETHMYECKUX MEMOpaH IMO3BOJISET 3HAYUTEIbHO YIYUIIUTh
IIPOYHOCTb U HAJIEXKHOCTh Jam0, oOecrieunBas JOJArOCPOUYHYIO 3aIIUTY OT BO3MOKHBIX pa3pyIIeHU
U MOATOILUICHUH.

[IpumeHeHne NOAXOM0B YIPABICHHS PUCKAMU B OTHOIIEHUH CYCIEH3MHM XBOCTOBBIX BOJ
CBSI3aHO C HEOOXOIMMOCTHIO MUHHUMM3HPOBATH 3KOJOrMYECKHE, (PMHAHCOBBIC M OIEPAIlMOHHBIC
PHUCKH, BO3HHUKAIOUIME IIPU XpaHEHUM U IepepaboTke OTX040B XBocToxpaHwnuul. I[logxoxasr k
YIIPaBICHUIO PUCKAMH B 3TOH 00JACTH BKJIIOYAIOT B ce0s Kak MPO(QMIAKTUYECKUE MEpHl, TaK U
CTpaTerHy pearupoBaHus HA BO3MOYKHBIC HHIUICHTHI [4-6].

[lepBbIif 3Tam — 3TO BBIIBICHHE BCEX BO3MOXHBIX PHCKOB, CBS3aHHBIX C YIpPaBICHHEM
XBOCTOBOH cycnieH3ueit. K OCHOBHBIM puCKaM OTHOCATCS:

e DKxonocudeckue pucku. YTEUYKH W 3arps3HEHHE BOAOEMOB M TPYHTOBBIX BOJ TSKEIBIMHU
MeTaJUIaMU ¥ JPYTUMH TOKCUYHBIMH BEILIECTBAMU U3 XBOCTOB.
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e Texnonoeuuweckue pucku: PaspylieHne WM TIOBPEXIEHHWE JaMO XBOCTOXPAHWJIHUII B
pe3ynbTaTe BHEIIHUX (PaKTOPOB (HAIPUMED, 3EMJICTPSCEHUHN ) UITN TEXHUYECKIX HETOJIAI0K.

o Coyuanvhuvie pucku: lloTeHIIMAIIBHOE BO3JEHCTBHE HA 3[JOPOBbE HACEIEHUS, IPOKUBAIOILIETO
BOJIM3M OOBEKTOB, B CIIy4ae aBaPUUHBIX CUTYAIU.

e DKOHOMUYecKUe pucku: 3aTpaTbhl HA JMKBHIAIMIO IOCIEACTBUN aBapwii U BO3MOXKHBIC
mrpadbl 32 HAPYIMIEHUE IKOTOTUIECKUX HOPM.

e FOpuouueckue pucku: IloTeHnmanbHple cyeOHble UCKH U HapyIllIeHHE 3aKOHOJIaTeIbCTBA B
00JacTH OXpaHbl OKPYKAKOIIEH CPEIbI.

[Tocne maeHTHPUKAIIUN PUCKOB MPOBOAUTCA MX OIEHKA, KOTOpas BKJIIOYAET B ceOsl aHAIM3
BEPOSITHOCTH HACTYIJICHUSI HETATUBHBIX COOBITHI M BO3MOXXHBIX MOCIEJACTBUN I KOMMIaHUU U
OKpy:karoiieit cpeabl. OCHOBHBIE METO/IbI OLICHKHU PUCKOB:

e Kapma puckoeg: Buzyanu3zauus ypoBHEH pHUCKa, T/I€ OCU OKA3bIBAIOT BEPOSITHOCTb COOBITUS
U €T0 BO3JICUCTBHE.

e Memoo ananuza cyenapues: MoaenupoBaHue pa3IMYHbIX CUTYAIHA, HATIPUMED, YTEUEK WIH
pa3MbIBa 1aMOBbI, U OLIEHKA MOCJIEICTBUH.

o Cmamucmuyeckue Mmemoovl: llpumeHnenue meroma MonTte-Kapno wmm  apyrux
CTATUCTUYECKUX MOJIXO/I0B ISl OLIEHKU BEPOATHOCTU MHIUJEHTOB.

e Memoouxa oyenku sampam u nomeps. OlpeneneHue MOTEHIUAIBHBIX YKOHOMUYECKUX
MOTEPb, CBS3AHHBIX C KAXJABbIM TUIIOM PHCKA.

Ha srane ympaBneHust puckamu pa3padaTbIBalOTCsI MEPhI, HAMPaBJIEHHbIE HA MUHUMM3AIIUIO
pHUCKOB. B ynpaBieHuu prckaMu Jisi XBOCTOBBIX CYCIIEH3UI MPUMEHSIOTCS CIEAYIOIINE MOIXO0bI:

o CHudiceHue eeposimHocmu unHyudeHmos. ykperieHue namoO: IlpuMeHeHHe COBpEMEHHBIX
MaTepHUaIoB U TEXHOJIOTUN IS TIOBBIIICHUSI YCTOMYMBOCTH JaM0O XBocToxpaHuiuil. KoHTpons Haz
YPOBHEM XBOCTOBOM CyCTIEH3UU: PerynspHbIii MOHUTOPUHT YPOBHS KUKOCTHU JJIS TIPEIOTBPAIICHUS
MepenoyHeHusl. ABTOMaTH3alMs MOHMTOpUHra: Mcnosib30BaHHWE JAaTYMKOB U CHCTEM PAHHETO
MPEAYNPEKACHUS 1T OTCIC)KUBAHUS U3MEHEHUH TaBJICHUS U IPYTrUX MapaMeTpOB.

o CHuoicenue go3zoevicmsus unyudenmog. Co3JlaHue pe3epBHBIX 30H XpaHeHus: Opranuzanus
JOTIOJTHUTEIBHBIX MOITHOCTEH JJIs TpreMa XBOCTOB B cilydae aBapuid. Pa3zpaboTka 1miaHoB Ha cirydait
YC: Hanuume aBapWilHBIX IUTAaHOB W OOYYEHHOrO TMepcoHana [Jisi OBICTPOrO pearupoBaHMSL.
[TpumeHneHne 3amUTHBIX OapbepoB: lcmonb3oBanwe reoMeMOpaH M JPEHAKHBIX CHUCTEM IS
MPEAOTBPAILEHUS YTEUKH XBOCTOB B CIIy4ae aBapHil.

[TocTOSIHHBIIT MOHUTOPHHT CHUCTEM W PETYJSIPHAs OIEHKAa COCTOSHHS XBOCTOXPAaHWJIHUIIA
MOMOTalOT KOHTPOJIUPOBATh d(PPEKTUBHOCTH MPUHATHIX MEP U BOBPEMS BBHISBIATH Ciadble MecTa:
MoHuTOpUHT (U3HYECKUX MMapaMETPOB: M3MEPEHHE TJIOTHOCTU CYCIICH3WH, YPOBHS KHIAKOCTH U
JaBJICHHUS Ha CTEHKHU JaMmObl. [IpoBepka cOOTBETCTBHUS HOPMATHBHBIM TpeOoBaHUsIM: PerynspHbie
ayIUTHl ¥ HHCTICKIIUU 7151 COOJTIOJICHHUSI HOPM M CTAaHAApTOB B 00JIACTH YIPABICHUS OTXOIAMH.

Onenka >¢dextuBHOCTH Mep: [locTOsSSHHOE OTCIIEKMBAHWE W aHANW3 JAHHBIX JJISI OILICHKU
3¢ PEeKTUBHOCTH BHEIPEHHBIX MEP 0 YIIPABICHUIO PUCKAMH.

Hcnonb3oBaHWe HOBBIX TEXHOJIOTMHI M YCTOMYMBBIX PEUICHUH MMOMOTaeT MUHUMU3UPOBATH
PHUCKH, CBsSI3aHHBIE C XBOCTOBBIMU BoJaMu. BHelnpeHue MeToq0B MepepadOTKH M MOBTOPHOIO
WCIIONBb30BaHUsl cycrneH3ui: HampuMmep, UCMOIb30BaHHE CYXOTO CKJIAAUPOBAHMS ISl CHIKCHHS
o0BbEMa KXUAKUX XBOCTOB. Perenepanus XBOcTOBbIX BoA: llpuMeHeHHEe TEXHOJOTHUH OYMCTKH U
PELHUPKYISIIUM  BOABL Il TOBTOPHOI'O HCIOJB30BAHMS B MPOU3BOACTBEHHBIX IMPOLECCAX.
[IpumeHeHrne NCKYCCTBEHHOTO MHTEIJIEKTA M AHAJUTUKU TaHHbIX: MCnoyib30BaHUE MPEIUKTUBHOTO
aHaJIM3a JIsl MPOTHO3UPOBAHUS COCTOSTHUS 1aMO U MPUHSTHUS TIPEBEHTUBHBIX MED.

Takum 00pazom, MOJX0AbI K YIPaBIECHUIO PUCKAMU B OTHOLIEHUH CYCIIEH3UU XBOCTOBBIX BOJI
BKIIIOUYAIOT IIMPOKUI CIIEKTP CTPATETHiA, HANIPABICHHBIX HA UACHTU(DHUKAINIO, OLIEHKY, CHIDKEHUE U
KOHTPOJIb PUCKOB, a TAKXXE BHEAPEHUE NHHOBALIMOHHBIX PEIICHHI, YTO IOMOraeT MUHUMU3UPOBATH
9KOJIOTHYECKOE BO3/ICHCTBHE U YITYUIIUTh O€30MaCHOCTh Pa0OTHI MPEATPUSTHSL.

[IpuMepsl aKTHUBHOTO HCIIOJIB30BAHUA LHUQPPOBBIX TEXHOJOTMHM I MOHHUTOPHHIa U
MOJCJIMPOBAHUS TIOBEACHUS XBOCTOXPAHWIUIL WJUTIOCTPUPYIOT pACTyIllEe 3HAYEHUE TaKUX
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TEXHOJIOTUI B yNpaBieHUM U oOecrneueHuu Oe30MacHOCTH XBOCTOXpaHuiuil. Huke mpuBeneHsb
KITFOUEBbIE TIPUMEPBI HCIIOIH30BAHMS ITU(MPOBBIX TEXHOJIOTUH ISl MOHUTOPUHTA U MOJICTUPOBAHUS
XBOCTOXPAaHWJIMIILL:

HUcnonvzosanue cucmem oucmanyuonno2o monumopunea 6 komnanuu BHP Billiton[2,8]. BHP
Billiton, onHa u3 KpynmHeHWIIMX TOpPHOAOOBIBAIOIIMX KOMIAHUM B MHUpe, BHEApUIA CUCTEMBI
JUCTAaHLIMOHHOTO MOHUTOPHUHTIA JJis XBOocToXpaHWiuil. B ABctpanuu u Unuiaum KOMIaHUsT aKTUBHO
WCIIONB3YET CETH JAaTYUMKOB JUJIs U3MEPEHHs] YPOBHS [ABICHMS, TEMIEPATYpPbl, CEHCMHUUYECKOU
aKTUBHOCTH U YPOBHS BOJIBI B 1aMOax.

e TeXHOJOTUM: yCTaHOBKA NAaTYMKOB W NE€pelayda JaHHBIX B PEKUME PEAIBHOIO BPEMEHH
MIO3BOJIAIOT aBTOMATUYECKU OTCIIEKHUBATh NOKA3aTENN YCTOWYMBOCTH U BBISBISITH OTKJIIOHEHMS OT
HOpPMBI. AHaNu3 JTaHHBIX MPOBOAMUTCS C UCIOJIB30BAaHUEM IMPOrPaMMHOIO obOecrieyeHus Ha Oasze
UCKYCCTBEHHOI'O MHTEJIJIEKTA, YTO MO3BOJISIET MIPEACKAa3aTh BO3MOYKHBIE aBAPUIHBIE CUTYaIUH.

e Pe3ynpTaThl: peanuzanys CHUCTEMBl IO3BOJWIA 3HAYUTEIBHO CHHU3WUTHh BEPOSITHOCTH
aBapUMHBIX CUTyallui ¥ YBEJIIMYUTh MIPO3PAYHOCTb JAHHBIX JJISl PETYIATOPOB U HMHBECTOPOB.

Mooenuposanue cyenapues ¢ ucnonvzoganuem Al u mawunnozo ooyuenus 6 komnanuu Vale.
Bpasunbckas xommanus Vale, moctpanaBimiasi oT paspyuieHus n1amObl B bpyMaauHbiO, aKTHBHO
WHBECTUPYET B IIU(PPOBHIE TEXHOJOTHH, B TOM YHCIIe B MPOTHO3HOE MojenupoBaHue. Kommnanus
HCIIOJIb3YET CHCTEMbl Ha OCHOBE HMCKYCCTBEHHOI'O HHTEIJIEKTA JJI1 aHaju3a JAaHHBIX C LEJbI0
MIPOTrHO3UPOBAHUS TIOBEICHUS AaMO0.

o TexHOMOrMK: MOJIENIM MAITMHHOTO O0y4YeHHsI 00padaThIBAIOT TaHHBIE C CEHCOPOB M APYTHX
HMCTOYHUKOB, TAKUX KaK M300paKeHHUs C JPOHOB U CIYTHUKOBBIE CHUMKH. CrielinaabHbIe alrOPUTMBI
MO3BOJIAIOT CIIPOTHO3MPOBATh IMOTEHLMAIbHBIE TOYKM CJIA0OCTH W TNPOBECTH IPEBEHTHUBHOE
YKpEIUJICHUE.

e Pe3ynbraThl: cuCTEMa MPOTHO3HOTO MOHUTOPHHIA MOMOTAeT CHU3UTh PUCKU MOBTOPEHMS
aBapwyii, BBISBIISISA MOTEHIIMAIbHBIE TPOOJIEMHBIE 30HBI 10 BOBHUKHOBEHUS YIPO3bI pa3pyIICHUS.

Humeepayus oannwix ¢ ucnonvsosanuem opornos u LIDAR-mexnonozuti 6 komnanuu Rio Tinto.
Rio Tinto mpumeHsieT OeCIUIOTHBIE JIeTaTeNIbHBIE alMapaThl JJIsl KAPTUPOBAHUS XBOCTOXPAHUIIHII] U
co3manus 3D-mojeneid, KOTOpbIe MOMOTAIOT CICAUTH 3a aedopmarusmMu 1amM0. DTa TEXHOJIOTHS
aKTUBHO MCIIONB3yeTcsl Ha 00bekTax B Kanane n ABctpanuu.

e Texnomoruu: nponsl ocHaiieHbl LIDAR-gaTunkaMu, mo3BOJIAIONIMMHE CO3[aBaTh TOYHBIC
TpeXMEepHbIE MOJEIU MOBEPXHOCTEH. DTHU MOJIETHN PETYISIPHO OOHOBIAIOTCS, YTOOBI OTCJIEKHUBATH
T00bIe U3MEHEHUS CTPYKTYphI 1aM0 [2].

e Pesynbratel: npumenenne LIDAR-TexHomoruii mo3BossieT mpoBOAUTE 00Jiee TOUHBIHN aHAIN3
COCTOSIHUSI 1aMO M OLEHHUBAaTh IMOTEHLHUAJIbHBIE 30HBI PUCKA, YTO CIOCOOCTBYET MOBBIIICHUIO
0€30I1aCHOCTH U CHHKEHHUIO OTIEPAIIMOHHBIX PUCKOB.

Ipumenenue yughposwvix 060tiHUKO8 X60CmOXpaHunuuy 6 komnanuu Anglo American.

e Anglo American HCMONB3yeT TEXHOJOTHIO HU(POBBIX TBOMHUKOB IJISI MOJCIUPOBAHHS U
MOHHUTOpHUHTa XBocToXpaHwiuil B Yunu u OxHolt Adpuke. LluppoBbie 1BOMHUKN NPEACTABISAIOT
co0o0il BHpTyaJbHbIE KOMHH XBOCTOXPAHWIHMIL, IO3BOJSII MOIEIHUPOBATH pa3HbIe CICHAPUU
JKCIUTyaTaluu.

e Texnonoruu: U poBLIe TBOWHUKN UHTETPUPYIOT IaHHBIE C CEHCOPOB B PEKUME PEaTbHOTO
BPEMEHHU U TMPOBOJAT aHAIN3 MOTEHIMAIBHBIX W3MEHEHHH B CTpYKType aam6. Takue cuctemsl
MO3BOJISIIOT TPOBOJAUTh CUMYJIALIMM BO3MOXHBIX CLIEHAPUEB M ONEPATUBHO pearupoBaTbh Ha
W3MEHEHUS.

e Pesynbratel: Ilpumenenune 1HMQPOBBIX JBOMHUKOB IO3BOJIMIO CHH3UTH 3aTpaThl Ha
MOHHUTOPUHI W YJIYYIIUTh KOHTPOJIb O€30MACHOCTH XBOCTOXPAHWUJIMIN 32 CYET BO3MOYKHOCTH
MOJICJIMPOBAHUS U IPOTHO3UPOBAHMS TOBECHHUS OOBEKTOB.

Hcnonvzosanue cnymruxogolx OauHbix U 2eoungopmayuounvix cucmem (I'UC) Ons
monumopunea 8 komnanuu Freeport-McMoRan. Freeport-McMoRan, pa6oraromass B CILIA u
Wupone3un, npuMeHsieT CIIyTHUKOBBIM MOHUTOPUHT U T€OMH(POPMAIIMOHHbBIE CUCTEMBI ISl OLIEHKH
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crabmipHOCTH 1aM0. CIyTHUKOBBIE W300pa’keHUs] TOMOTAIOT KOHTPOJIHMPOBATH IEPEMEIICHUS
TPYHTa U ONPEAEIATh BO3MOXKHBIE 30HbI PHCKA.

e Texnonoruu: cryTHUKOBBIE JaHHbIe U [ IC ncnonb3yroTes 11 OTCIeKUBaHUS AehopMaIIHii
MOBEPXHOCTU U TMEpeMelIeHuss JamM0 C BBICOKOM TOYHOCTBIO. OTH JaHHBIE PETYISPHO
00pabaThIBAIOTCSI C TIOMOIIBIO aJrOPUTMOB MAIIMHHOTO OOYYeHHUsS Ui TPOTHO3UPOBAHUS
MOTEHIMAJIBHBIX YIPO3.

e Pe3ynbraTel. NpPUMEHEHHE CIIyTHUKOBOTO MOHMUTOPHHIA 3HAYUTENIBHO  YIYYIIWIO
OTepaTUBHOE OOHApYKEHHUE JePOopMalLIUii, UTO TO3BOJIHMIO CHU3UTh PUCKHU Pa3MBIBOB U Pa3pyLICHUH.

Cucmema HenpepvigHO20 MOHUMOPUH2A U ABMOMAMUYECKO20 ONOGeWjeHUs 6 KOMNAHUU
Glencore. Glencore ucmoyb3yeT KOMIUIEKCHBIE CHUCTEMBI MOHUTOPHHIA JUISI XBOCTOXPAHMIIHIIL,
KOTOpBIE NEPEJIAlOT JaHHbIE B PEXKUME PEAIbHOI'O BPEMEHH U BKIIFOYAIOT aBTOMAaTUYECKYIO CUCTEMY
OTIOBEILEHHSI ITPH OOHAPYKEHUH aHOMAJIHIA.

e TexHonoruu: cucrema onupaeTcsd Ha JATYMKMU JABJICHUS M HAKIOHA, a TAaKKe BKIHOYAET
MIPOTHO3HBIE AJTOPUTMBI, MO3BOJISIOUINE OMPEACTUTh U3MEHEHUS! CTPYKTYphl M MPOTHO3MPOBATH
aBapHiTHbIE CUTYAIUH.

e Pe3ynbTaTel: Takas CHUCTEMa TO3BOJIIET MPEINpPUATHIO OINEpPaTHBHO pPearnupoBaTh Ha
OTKJIOHEHUs] M TPEeAOTBpAIlaTh BO3MOXKHBIE WHIMJACHTHI, MHUHUMHU3UPYS SKOJOTHYECKHUE U
COLIMAIIbHBIE TIOCIIEICTBHSL.

OTU mpuUMepbl MOKa3bIBAIOT, KaK COBPEMEHHbIE LU(POBbIE TEXHOJOTMU U AHAIUTHYECKUE
WHCTPYMEHTHI ~ TO3BOJISIIOT — MOBBICUTH ~ 0€30MacHOCTh W 3((HEKTUBHOCTh  IKCIUTyaTalluu
XBOCTOXPAHWIIUIIL, a TAKXKE YIYUYIIUTh 3KOJOTMUECKUE NTOKA3aTeNIN POMBIIUIEHHBIX MTPEIPUATHI.

KomnnyectBenHas orneHka 0e30macHOCTH B 3((HEKTUBHOCTH SKCIUTYaTallud XBOCTOXPAHHITHIIL
IIPU UCTIOJIb30BaHUM LU(POBBIX TEXHOJIOTMH TpeOyeT aHanu3a psia KIF0YEBbIX OKa3aTeNnel, Takux
KaK CHIDKEHHE YaCTOTHI aBapHil, yITydlIeHHEe YCTOWYMBOCTH NaMO WM SKOHOMHs 3aTpaT. BoT kak
U(POBBIE TEXHOJIOIMH IOMOTAIOT BBIPA3UTh 3TH YIYYIIEHHS B KOJIMYECTBEHHBIX MTOKAa3aTeIAX:

CHudicenue yacmomovl agaputi u paszpvleos damo6. B cpemHem 1mdpoBod MOHUTOPUHT
MO3BOJIIET COKPATUTh BEPOSTHOCTH paspyuieHus AamObl xBoctoxpaHunuiia Ha 40-70% 3a cuer
pPaHHETO BBISBJICHUS TOTEHIMAJIBHBIX IPOOJIEMHBIX 30H W ONEPATHBHOTO pearupoBaHMUS.
[IpumeHeHne TaKUX TEXHOJOT UM, KaK JaTYUKHU JaBJIE€HUs, APOHBI U LU(PPOBBIE IBOMHUKH, TO3BOJISET
BBISIBIISIT MIOTCHIMAIbHBIC HapymeHus Ha 90% paHblle, 4eM MpH TPaIUIHOHHOM MOHUTOPHUHTE.

OKoHoMuUs 3ampam Ha pemMoHm u 6occmanoéieHue. B cilydasx aBapUHHBIX CUTyallud WU
pa3pymeHus 1aMObl, CTOMMOCTh BOCCTAHOBIICHUSI XBOCTOXPAHWIIHIIA U YCTPAHEHHS SKOJIOTUICCKUX
nocaeCcTBUM MoxkeT cocTaBisaTh 0T 50 no 100 mwinoHOB gostapoB u Ooinee. [Ipumenenue
MUQPPOBBIX TEXHOJOTHHA COKpAIIaeT BEPOSTHOCTh TAKWX COOBITHHA, SKOHOMS KOMIAHHHU
3Ha4YMTeNbHbIE CyMMbl. Hampumep, ucnosnb3oBaHue IHM(POBBIX JIBOWHUKOB M IMPOTHO3HBIX
QITOPUTMOB TIO3BOJISIET CHU3UTH PACXO/Ibl HA TEXHUYECKOe 00cTyxnBanue namoO B cpeaneM Ha 30-
40%, Tak KaK MEpPOIPUATHS 110 YKPEIJICHUIO ITPOBOJISATCS 1I€JICHANIPABICHHO U CBOEBPEMEHHO.

Yeenuuenue cpoxa cnyocbvr xeéocmoxpanunuwa. 3a cuer 0Oosiee TOYHOIO U JIETAIBHOTO
KOHTPOJISI COCTOSIHUS AaM0 M TPyHTa, TEXHOJOIMM MOHMTOPHHIA MO3BOJISIIOT YBEIUYUTH CPOK
ciyx0bl xBocToxpanwmiia Ha 15-20%. DTto gocturaercs 3a cdeT CBOCBPEMEHHOTO IPOBEICHUS
npopMIAKTHIECKUX paboT U YKperIeHHus cIa0bIX Y4acTKOB.

Veenuuenue mounocmu u cxopocmu oyenxku puckos. BHeapeHHe CHUCTEM HEIPEPHIBHOIO
MOHHUTOPHHTA ITO3BOJISIET YIYUIIUTh TOYHOCTh OLICHKU pucka paspymienus Ha 20-30%, uTo cHIKaeT
BEPOSATHOCTh HENPEIBHIECHHBIX CUTyallMid. ABTomMatu3anus cOopa U aHaau3a JAHHBIX [103BOJIAET
COKpAaTHUTh BpEMs Ha OLICHKY COCTOSTHUS AaM0 U npuHATue pemenuii Ha 50-60%, obecnieunBas 6oi1ee
OBICTPBIN U HAJICKHBIN KOHTPOJIb.

Okonoeuyeckasn bezonacnocmey. VIcnonb30BaHUE CIIyTHUKOBOI'O MOHUTOPHUHTA U TATYUKOB JIS
OTCJIEKUBAHUS yTEUEK I103BOJIIET COKPATUTh 00bEM 3arpsI3HEHUH, CBA3aHHBIX C YTEUKOW TOKCUUHBIX
MaTepuasioB, Ha 25-30% 3a cyer paHHero oOHapyxeHusi U yctpanenus. COKpalieHne 4nucia aBapun
U MUHMMM3ALMS YT€YEK MOMOTaloT TaK)Ke CHHU3UTh BO3JEHCTBME Ha OJIM3JIEXallde BOAOEMBbI U
MIOYBBI, YTO B CBOIO OYEPE/Ib YMEHBILIAET PUCKH JUIsI SKOJIOTUHU H 3J0POBbS JIO/ICH.
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Coxpawenue 3ampam Ha 9Kon02U4eCcKue wmpagsl U 60CCMAHOBNIEHUE OKPYHCaroujeli cpeobl.
[IpuMeHeHre TEXHOJIOTUI MOHUTOPUHIA U IPOrHO3HOIO aHAJIN3a [T03BOJISIET COKPATUTh KOJIMYECTBO
HapylIeHHH 3Kojiorndeckux HopMm Ha 35-50%, 4To, B CBOIO OYepeib, CHI)KAET PUCK TOTYyYCHHS
mrTpagoB OT KOHTPOJIHPYIOIIUX OPraHOB. DTHU TEXHOJOTHMM TaKXkKe IMO3BOJSIOT COKOHOMHUTH Ha
CTOMMOCTH MEPOIIPHATHH TI0 BOCCTAHOBIICHUIO OKpY»Karomiel cpensl Ha cymmy mo 30%, Tak kak
CHIDKAETCS CTETEHb M MACIITa0bl 3KOJIOTHYECKOro yiiepoa B Cilydyae HEIITaTHBIX CUTYAIU.

Iosviwenue  npospaunocmu  u  omuemHocmu. 32  CUET  BHEIPEHHS  CUCTEM
aBTOMATHU3MPOBAHHOIO MOHUTOPHHIA HPEINPHUITHS MOTIYT O0JIe€ TOYHO OTUMUTHIBATBHCS IEpen
KOHTPOJIMPYIOIIUMHU OpraHamMH, YTo Mo3BoJisgeT u3bexarb 10 70% 3aTpaT Ha ayAMTHl U MPOBEPKH,
MOBBILIAS PO3PAvYHOCTh U JOBEPUE K NPEAIPUATHIO CO CTOPOHBI FOCY1apCTBa U HHBECTOPOB.

OTH KOJWYECTBEHHBIE MOKA3aTeNId AEMOHCTPUPYIOT, YTO HU(POBBIE TEXHOIOTUU TO3BOJIIIOT
3HAYUTEIILHO TMOBBICUTh OE€30MaCHOCTh M JKOHOMHUYECKYIHD J(P(PEKTUBHOCTh OKCILTyaTalluu
XBOCTOXpPAHWIUI], YTO JIeJaeT UX BaXHOW MHBECTHLIMEH JJS KPYHHBIX MPOMBIIIJICHHBIX
NPEANPUATHHI, CTPEMAIIUXCS K YCTOMYMBOMY PAa3BUTHUIO M CHIKEHUIO PUCKOB. Mcrmosb3oBaHue
HCKYCCTBEHHOT'O HMHTEJUIEKTa B CHUCTeMaxX O€30MacCHOCTH W YIPAaBIEHHUS XBOCTOXPAHWIUIIAMH,
BKJIIOUasl IPUMEPHI aJITOPUTMOB JJIs aHAJIN3a JaHHBIX.
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Annotation: In the modern context of the pharmaceutical industry and medical science, the
constant search for new and effective methods of drug synthesis is an integral part of rapid
development. One of the promising directions in this field is the development of microreactor
synthesis based on chloramphenicol, a widely used antibiotic in medical practice.
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The relevance of the topic:

The development of microreactor synthesis based on chloramphenicol is relevant because of
the potential to increase efficiency, reduce environmental impact, and improve safety. Technological
progress and medical needs emphasize the importance of research in this area.

Microreactors: application and structure

Microreactors are miniature devices designed to perform chemical reactions on a microscopic
scale. These devices provide more efficient, accurate and controlled chemical processes[1].

They are used in chemistry, biotechnology and pharmaceuticals to improve the efficiency,
accuracy and control of synthesis processes, which leads to minimization of waste and more efficient
use of reagents. Microreactors are also used in catalysis research, energy and other fields.

Automated microreactor systems include microreactors, micro-mixers, heat exchangers with
thermostats and chillers, pumps, flow and pressure regulators, online analytics and a centralized
control operating system[2].

Schematic representation of the microreactor

Figure 1.
Basic principles of microreactor synthesis based on chloramphenicol:
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1. Small volumes of the reaction medium: the use of microreactors involves working with small
volumes of reaction mixtures. This reduces the reaction time, provides better heat transfer and
increases the safety of the process.

2. Improved heat transfer: microreactors allow more efficient control of heat release during the
reaction due to the increased contact surface of the reagents. This is especially important in reactions
involving the release or absorption of heat.

3. Precise parameter control: microreactors provide more precise control of temperature,
pressure and other reaction parameters. This makes it possible to achieve optimal conditions for the
synthesis of chloramphenicol and avoid adverse reactions.

4. Fast reaction rates: Due to the increased reaction surface and more intensive mixing,
microreactors often provide higher reaction rates, which can shorten the synthesis process time[1].

The choice of chloramphenicol for microreactor synthesis:

The selection of a suitable chloramphenicol for microreactor synthesis is a key step in ensuring
the success of the process. It is important to take into account not only the chemical properties of the
compound, but also its stability, safety, solubility, as well as compatibility with equipment and
economic factors. A thorough analysis of these aspects will help ensure the effectiveness, safety and
reliability of the microreactor synthesis of chloramphenicol. At the same time, it is important to focus
on the documented characteristics and requirements of a particular process, which contributes to
achieving optimal results in pharmaceutical production[3].

Chemical properties of chloramphenicol:

The structure of chloramphenicol:

2,2-dichloro-N-((1R,2R)-1,3-dihydroxy- 1-(4-nitrophenyl)propan-2-yl)acetamide
Chemical Formula: C;H ,CLN,O5
Exact Mass: 322,01
Molecular Weight: 323,13
m/z: 322.01 (100.0%), 324.01 (64.0%), 323.02 (12.2%), 326.01 (10.9%), 325.01 (8.2%), 324.02 (1.7%),
327.01 (1.3%)
Elemental Analysis: C, 40.89; H, 3.74; Cl, 21.94; N, 8.67; O, 24.76

Chloramphenicol, also known as levomycetin, is an antimicrobial drug with a wide spectrum
of action. This bacteriostatic antibiotic inhibits protein synthesis in bacterial cells, which makes it an
effective tool for fighting various bacterial infections. The stability, solubility and mechanism of
action of chloramphenicol make it an important tool in the fight against bacterial infections, despite
its limited use due to potential risks.

Chloramphenicol, whose chemical formula is C11H12CI2N20b5, is an antimicrobial drug with
interesting chemical properties:

- physical form: chloramphenicol can be presented in the form of colorless or slightly yellowish
crystals, powder or crystalline mass.

- Melting point: about 149-153 °C.

- solubility: chloramphenicol is highly soluble in organic solvents such as alcohol, dimethyl
sulfoxide, acetone. Solubility in water is limited.

- molecular weight: approximately 323.13 g/mol.

- the mechanism of action: this antibiotic inhibits the synthesis of bacterial proteins by blocking
the activity of the enzyme peptidyltransferase.

- Stability: Chloramphenicol is sensitive to heat and light, and its stability may be affected under
certain storage conditions.
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- Pharmaceutical application: Chloramphenicol is widely used in medical practice to treat
various bacterial infections.

Knowledge of these chemical properties allows for a more complete understanding of the
characteristics and use of chloramphenicol in medical and pharmaceutical applications[4].

The method of obtaining chloramphenicol derivatives in a microreactor
. Preparation of reagents: clean and measure the necessary reagents.
. Setting up the microreactor: set the microreactor and parameters (temperature, pressure).
. Reagent loading: Place the reagents into the feed system and adjust the dosing.
. Optimization of conditions: adjust the optimal temperature, pressure and flow rate.
. Conducting the reaction: start the process, monitor in real time.
. Product collection and cleaning: assemble the product, perform the initial cleaning.
. Product analysis: analyze the product for structure and purity.
. Optimization and repetition: if necessary, optimize the parameters and repeat the process.

The reaction of formation of iron (111) hydroxamate.

Reduction of the substance to a hydroxylamine derivative (heating with zinc powder in the
presence of calcium chloride) followed by acylation with benzoyl chloride and salt formation with a
solution of iron (I11) chloride in the presence of chloroform.

The water layer should be colored from light purple-red to purple.
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Conclusion:

The development of microreactor synthesis based on chloramphenicol is a promising
direction in the field of pharmaceutical research. This technological innovation promises to improve
production efficiency by providing more precise control over reaction conditions and minimizing
reagent losses. Microreactors can reduce the environmental impact by using smaller volumes of
reaction mixtures.
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The relevance of the topic:

Microreactor synthesis of metronidazole is of great importance for the production of
antimicrobial and antiprotozoal drugs, due to optimization of reaction conditions and reduction of
waste generation. This reduces reaction time, improves product purity, reduces production costs and
environmental impact.

Microreactors: application and structure

A microreactor is a device designed to perform chemical reactions on a microscopic scale. It is
a miniature version of a chemical reactor where reactions take place in channels or chambers with
dimensions usually measured in micrometers or millimeters. Microreactors are used in various fields
such as chemistry, biotechnology, pharmaceuticals and others where more accurate and efficient
reactions are needed.

Automated microreactor systems consist of microreactors and micro-mixers, heat exchangers
with thermostats and chillers, pumps, flow and pressure regulators, online analytics and a single
control operating system.

Schematic representation of the microreactor

1. Miniaturization and microscaling: microreactor synthesis is based on the principle of
significantly reducing the volume of reaction mixtures compared to traditional reactors. This allows
for better control of the reaction, ensuring a more even distribution of reagents and products.

2. High surface-volume relative area: ensures effective interaction between reagents and
increases the intensity of processes. The large contact surface makes it possible to improve mass
transfer and heat transfer between reagents and reactor walls.
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Figure 1. Basic principles of microreactor synthesis for the production of metronidazole:

3. Fast mixing and efficient heat exchange interaction: rapid mixing makes it possible to achieve
uniformity of the reaction and prevent the formation of inhomogeneous zones in the reaction mixture.
Heat transfer is also improved due to the close contact of the reaction mixture with the reactor surface.

4. Precise temperature and pressure control: microreactors provide the ability to accurately and
quickly control temperature and pressure during the reaction.

These principles together ensure the efficiency of microreactor synthesis, making it attractive
for various industrial and laboratory applications [1].

The choice of metronidazole for microreactor synthesis:

Metronidazole, an antibiotic and antiprotozoal drug, is becoming the object of increasingly
active research in the context of microreactor synthesis. This choice is justified not only by the high
medical significance of metronidazole, but also by its complexity of synthesis, which is an excellent
platform for demonstrating the effectiveness of microreactor technologies.

Microreactors allow the control of reaction parameters at the microscopic level, which is
especially important in complex syntheses such as metronidazole. Reducing the scale of the reaction
contributes to better heat management, increases the purity of the product and reduces the likelihood
of adverse reactions.

Thus, the development of microreactor synthesis of metronidazole is not only an urgent topic
in the context of modern challenges in the field of chemical technology, but also represents a
promising approach to increase the efficiency of synthesis of complex biologically active compounds
[2].

Chemical properties of metronidazole

The structure of metronidazole:

2-(2-methyl-5-nitro-1H-imidazol-1-yl)ethanol

Chemical Formula: C6HIN303

Exact Mass: 171,06

2-(2-methyl-5-nitro-1H-imidazol-1-yl)ethanol

Chemical Formula: C6H9N303

Molecular Weight: 171,15

m/z: 171.06 (100.0%), 172.07 (6.7%), 172.06 (1.1%)

Elemental Analysis: C, 42.10; H, 5.30; N, 24.55; O, 28.04

Metronidazole (CsHoN3Os) is an antimicrobial compound that includes a nitro group and a 5-
nitroimidazole ring in its structure. Its molecular structure also includes an aromatic ring and an amino
group. These structural elements are key to its biological activity and important in conducting
chemical synthesis reactions. [3].
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The method of obtaining metronidazole in a microreactor

The method of obtaining metronidazole in a microreactor includes several key steps, each of

which requires certain reaction conditions to achieve maximum efficiency.

Table 1.Steps of metronidazole synthesis in a microreactor

Reagents 1. Nitration of 5- | 2. Reduction of | 3. Acylation 4. Hydrolysis
nitroimidazole the nitro group
5-nitroimidazole, | nitrosubstituted | reduced acylated product,
nitrating agent product from the | product, solvent,
previous step, acylating agent | hydrolyzing agent
reducing agent
Temperature | 50-70 °C 80-100 °C 40-60 °C 80-100 °C
Pressure atmospheric a slight increase | atmospheric or | atmospheric

in pressure slightly elevated
Concentration | optimal optimal optimal controlled
concentration of | concentration concentration concentration
reagents

And the last step in the synthesis of metronidazole in a microreactor is the separation of the
product: after the synthesis is completed, the product undergoes purification and separation
procedures to obtain pure metronidazole [5].

Conclusion:

The development of microreactor technologies for the synthesis of metronidazole is a promising
direction in the field of chemical synthesis of biologically active substances. During the research, it
was found that the use of microreactors makes it possible to effectively control the synthesis
processes, ensuring a high degree of purity of the product and minimizing waste.

The chemical properties of metronidazole, such as its high biological activity and wide range
of applications, make this component especially important in the medical and industrial fields.
Microreactor synthesis makes it possible to improve production processes, reduce costs and improve
the quality of the final product.
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BoeHHas kapeapa HAO KapTV «umenn Abbuikaca CaruHoBay,
ropoxa Kaparanna, Peciy6nuka Kazaxcran

JENETYXWH EBTEHUI AHJIPEEBAY
HavanpHUK pagiOoTEeXHUYECKON MaCTEPCKOM
Crapumuii npenogasaTelib
BoeHHas kapeapa HAO KapTV «umenu Absuikaca CaruHoBay,
ropon Kaparanna, Peciybnuka Kazaxcran

INAKEPBEKOB JAYPEH MYXTAPXAHOBUY
Crnymarens akaJieMHUH CBSI3H,
ropon Cankr — IlerepOypr, Poccuiickast @enepanus

ABBIUIXACEHOB MAPAT JAYTOBUY
ChymaTenp akaJeMUu CBsI3H,
ropox Cankt — [letepOypr, Poccuiickas ®@enepans

AJIMIIEPOB AJINXAH TOKTAPBEKOBHUY
Crnymarens akaJeMuH CBSI3H,
ropox Cankt — [letepOypr, Poccuiickas @enepanus

Annomayun. Ha cecoOnAawHee 8pems mexHuKa C6a3u U asmoMamu3uposamnuvlie cpeocmasd
VNpAasieHusi NOCMOSHHO MOOEPHU3UPYEemcs U pa3padbamvléaiomcs Hogbvle CHnocoObl nepeoavu
ungopmayuu no pasiuyHLIM KAHALAM C6:A3U. Bwipabamvieaiomcs Hogvle cnocobvl ynpasieHus
PA3IUYHBIMU CPEOCTNBAMU C8A3U, HO YeHA HOBUHOK NOPOIO He COOMEEMCMEYem yeHe peuleHus 3a0ay
1O YNPABIeHUuio U ¢ NOCMOAHHbIM PA38UmuemM annapamypsl U 060py008anusl C8s3U HeaKmyaibHblMu
K npUMeHeHut0 0opazyemcs MHO20 UCNPABHO20 U pabOmMOCNOCOOH020 060PYO0BAHU, 8 C8A3U C IMUM
npeonazaemcsi OOUH U3 6APUAHMOE CONPANCEHU 000pPYO008aAHUS CMAPO20 NAPKA C HOBbIMU
cpeocmeamu Cesa3u.

Kniouesvie cnosa: Ynpasnenue, paouocmanyuu, 6bIHOCHOU meNepoOH CneyuarbHasl
annapamypa, ycmpoucmea, KOMNJIeKCHas paouoCmaHyusl.

Annomayusn. Byzinei manoa 6aiiiaHblc MeXHUKACLL MeH a8MOMAmmaHobIpulLiean dackapy
KYPanoapvl yHeMi HCayapmulibli OMblpadbl JHeaHe IPMypii OAUIAHbIC APHAIAPYL APKLLILL AKNAPAm
bepyodiy oicana macindepi oscacanyoqa. Op mypiai OQUIAHLIC KYpanioapulH OacKapyobly HcaHa
macinoepi oicacanyoa, OIpaK HCaHarblKMapowvly 0Oagacvl Ketioe Oackapy MiHOemmepin weuLy
bazacvina catikec Keameloi dcane Oallauvic HcadOblKmapvl MeH dHcabdObIKMAapblHbly MYPaKmol
0aMybIMeH KONMe2eH HCapamobl HCIHe HCYMbIC ICmeumin Hcaboblkmap nauoa 0oaaovl, 0CbleaH
OatlianblCmel ecKi casbakmly HabdObIKMAPbIH JHCAya OAIAHBIC KYPAIOaAPbIMeH JHCYNMAcmulpyobly
OIp HYCKACHl YCHIHBLIAODL.

Hezizzi co3dep: backapy, paduocmanyusnap, uwbl2apuliameli meiegh)on Apnaiivl annapamypa,
KYPblLI2bLIAp, KeueHOi paouoCmaHyusl.
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Onucanne TUCTAHIMOHHOTO yIIPaBJieHUs Ha npuMepe paguoctanuuu YRG1012 400BT
¢pupmbl «TADIRANY.

OaHuM U3 HEpEeLIEHHBIX BOIMPOCOB SIBISIETCSI OpraHU3alusi BBIHOCHOTO TenedoHa OT
COBPEMEHHBIX PaJMOCTAaHIIMKA HOBOI'O IapKa, CONpPSDKEHHE BBIHOCHOTO TeJIe(QOHHOIO armapara
(manee — BTA) ot TtenedonHoro ammapara BoickoBoro oOpasma TA-57 6e3 mpuoOpereHus
JIOTIOJIHUTENBHBIX YCTPOUCTB, a TAK-KE BO3MOYKHOCTHU YIIPABJICHUS PAIUOCTAHLIUEN OT CIIELIMAIbHON
anmapatypbl B CUMIUIEKCHOM pe€XHMeE, JJIsi 3TOro ObUIO pa3palOTaHO CHEIHAIbHOE YCTPOHCTBO
«BYPM-Kr» (manmee - OnoK ympaBieHHs PaJUOCTAHIIMNA MOJCPHU3UPOBAHHBIA ) KOHKPETHO K
pamuoctaniuu «VRG1012» ¢pupmer « TADIRANY. [lis 3Toro Ha paaroCTaHIIMKM BRIOUPAEM TOUYKY
MOJIKITFOUEHUs U ornpenensieM eé kak pazbeM «KRMT/DATA» B KOTOPOM HCHOJIB3yEeM CIEAYIOIIYIO
pacCTaHOBKY:

C- st opraHuzanuu npuéma.

D-nna opranuzanuu nepenauu

J-7u1s1 ynpaBieHust painoCTaHLIuN

M-nms opranu3zany Kopnyca paJiuocTaHIuen

Kpome sToro, nst opraHu3anuy yCUJIEHUSI CUTHaIA Ha puéMe ObUT UCIIONIb30BAH YCUIIUTENh
HU3KOH YacTOTHl OJIOKa TPOBOJHON CBS3W KOMIUIEKCHOW pamuoctanimu P-142H. Paccmotpum
paboTy 6510Ka yrpaBieHHs PaJUOCTAHIINK MOJIEPHU3UPOBAHHOTO 110 CXEME MPOXOXKICHHS CUTHAJIOB.
Jiis paboThl paguOCTaHLIMU OT BRIHOCHOTO TeJIe(OHHOTO amnmnapaTa U MOJKIIOUEHUS CIeIHaIbHOM
anmnapartypbl U3rOTaBIMBAETCS pa3bEM, TaK — KaK Ha PAaJMOCTAHLIMU HCIIOJIB3YIOTCS CIIELHaIbHbIE
pa3bEMBI UHOCTPAHHOTO O0pa3lla HYy)KHO OyJIeT BHECTH KOe-KaKue W3MEHEHMs BBIOpAaHHBI HaMH
pa3séM coBetckoro obpasia «2PM24KITHI9III 1 B1».

[Tpuém npoxoauT mo uenu: oT Touku «C» Ha pazbéMe paguoCTaHIMU TOUYKHU «1» Ha pazbéme
«2PM24KTIH191I1B1» nanee uepe3 xkontakt 1 Ha 3 pene «P2» mepexon 3 Ha 1 pene «Pl» Ha
KOHJIeHCaTop €MKOCThI0 2MK®D nanee kOHTAakT 4 Ha 6 pene «Pl» m Ha Touky «M» pa3zbéma
paaroCTaHIMK yepe3 TOUKy «4» Ha pazbeme «2PM24KITHI9II1B1» .

Ha 610ke nmeroTcst TymOIiepa nepeKIroueHus peXUMOB paOOThI OTKPBITHIN — 3aKpPHITHIN (Hanee
- A-B) npu HacTpolike pajMOCTAaHIIMM W BEICHHU CIIY)KEOHOTO paguooOMeHa IepeKiItoyaTelb
JIOJIKEH OBITH B TIOJIOKEHUU PEXKUMA «AY.

[Ipu HaxaTtuu TaHreHThl Ha TenedonHoM annapare TA-57 cpabateiBaet pene «P1» nmo nenu
«+» ucrtounuka nutanus Ha TA-57 nanee pene «P1» yepe3 TymOnep B MOJOKEHUH peKUMa «A» Ha
«-» UCTOYHUKA MTUTAHUSI.

[lepenaya mpoxoAuT MO LENU: OT TOUKU «J[» Ha pa3bEéM pajMOCTaHLUU TOUKU «2» pa3bEéMa
«2PM24KIIH19111B1», nanee yepe3 koHTakT 4 Ha 6 pesne «P» mepexon konTakt 1 Ha 2 pene «P1y»
Ha KoHJieHcaTop éMKocThio 2MK®D 3ateM yepes TeneonHbli annapaTt TA-57 o BTOpO# TMHUU Yepes
KoHJIeHcaTop 2 MKD nanee Ha KOHTAaKT 4 Ha 5 pene «P1» Ha Touky «M» pazbéma OT paIuOCTaHIUU
yepes TOuKy «4» pazpéma «2PM24KITHI191II1B1».

VYnpasiieHue paguocTaHIuel OCYHIECTBIIAETCA MO LENu: OT TOUKH «J» Ha pajiMOCTaHIIMIO Ha
TOuKy «3» pazbeéma «2PM24KITHI9II1B1» nanee uepe3 koHTakThl 7 Ha 9 pene «P2» nepexon Ha
KOHTakT 7 Ha & pene «Pl» m Touky «M» pazpéma paaHOCTaHUMU 4Yepe3 TOUKy «4» pazbéma
«2PM24KIIH19111B1».

Ha Onoke wnMeercss BU3yalbHBIH KOHTPOJIb COCTOSIHMSI IpuéMa IeperaTuuka KoTopas
nepexinovaercs kontakramu pene «P1» npuém 10 Ha 12 u nepenava 10 va 11.

Onucanue nmpouecca NpoucxXoAsAIIero B 0Jioke NMpHU NMepeKJIYeHUun Tym0/epa pe;KuMOoB
«A-b» B nonoxkenun «b» 11 padboThI €O cienHaJbLHON aANIapaTypoil.

[Tpu BIOOpE peskuma «by moakimrovaeTcs pene «P2y 1mo nenu «+» UCTOYHUKA MTUTaHUs Ha peJie
«P2» nepexo/1 Ha KOHTAKT «4» (BXOJ1) YCUIIUTEISI HU3KOM 4aCTOTHI Jajiee Yepe3 KOHTAKT «2» (BBIXON)
YCUJIUTEJI HU3KOM 4acTOThI HA KOHTAKT «1» BbIBOJa pazbéMa Jist CITM.

Tocka «M» pazbéma paguocTaHIMu ganee KOHTakT «7» (Bxoa) YHY uepe3 xoHTakT «9»
(Beixox) YHY Ha koHTakT «2» pazbéma juist CIIM. Tlepenaua mpoxoauT o 1enu: Touka «Dy pazpéma
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paIMOCTaHIIMU Ha TOYKY «2» pazbéMa «2PM24KITHI191II1B1» ganee yepe3 KOHTAKT 4 Ha 5 peine
«P2» na xonTakt «3» pazpéma s CIIM.

VYnpaBieHus paJuocTaHIMeN OCyIECTBISIETCA M0 LIENH TOUKa «J» pa3béMa paJuoCTaHIIUU Ha
TOuKy «3» pazpéma «2PM24KIIHI191I1B1» nanee uepe3 koHtakt 7 Ha 8 pesne «P2» Ha KOHTAKT «5»
pazbéma st CIIM.

KonTakTel «4» BTOpast IMHUA Nepenaun u «7» BTOpas JIUMHMS ynpasieHus pazbéMa uist CIIM
COEIMHSIOTCS C TOUKON «M» pazbéMa paIuoCTaHIIUHU, TO €CTh SIBJISETCS KOPITYCHBIMU.

CTpYKTYpHAs CXeMAa KOMMYTAIMM ¥ ynpasJjenus paauocranmuu VRG-1012 ¢
noMombio u3aeanii BYPM-Kru YIIV-Kr:
B CHMILJICKCHOM PeKuMe:

P
VIIV-Kr
RMT/DATA
b
BYPM-Kr CIIM CA
A
TA-57 TA-57
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1. TexHHUYECKOE ONMMCAHUE ¥ HHCTPYKIIUS O dKCIuTyatanuu paguoctanmmu VRG-1012.

CIIMCOK JIUTEPATYPbI:
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DOI 10.24412/2709-1201-2024-317-104-108
V]IK 332
WCCJIEJOBAHUE TEXHOJOT WA IEPEPABOTKH
KAMEHHOYTOJBbHO CMOJIBI

I'EJIBMAHOBA 3051 CAJINXOBHA
[Ipodeccop kadenprr Dub, Kaparanauuckuii UHAYCTpUAIbHBI YHUBEPCUTET,
Temuptay, Kazaxcran

OI'OJIb EKATEPUHA AJIEKCAHAPOBHA
Marwuctpant, KaparananHckuil HHIyCTpUaIbHBIM YyHUBEpcUTeT, Temupray, Kazaxcran

Annomayun. Paboma noceswjena uccied008aHuIo Cyuecmayowux mexHono2uti nepepadomru
KAMEHHOY20IbHOU CMOJIbL U UX NPUMEHeHUo OJisi NOLYYeHUs 21eKmpoOHO20 NeKd, Hagmanuna
MEeXHU4eCcK020, KAMEHHOY20IbHbIX MACe]l U KOMNO3ZUMHBIX NPpoJyKmos. B 0630pe paccmampusaromes
OCHOBHblE CMAadull nepepadbomKu KAMeHHOY20IbHOU CMOJIbl, MAKUe KaK OUCULIAYUSA, QUIbmpayus,
ouucmka, euopozenuzayus u sxkcmpaxyus. Ocoboe HUMaHUE YOeNeHO AHAIU3Y MEXHOI02UYECKO20
000pY006aHUs U ONMUMUZAYUU NPOYECCO8 OJiA NOBLIUEHUS NPOUBOOUMETLHOCTU U CHUINCEHUS
cebecmoumocmu  npodykyuu. Illpusedenvl OCHOBHbIE napamempwvl Kauyecmeda HNpoOYKmMo8
nepepabomKu, a maxdHce HOpMbl U CMAHOApmMyl, pe2yaupyrowue mpebosanus K Hum. Hccredosanue
BKIIOUAEM AHAIU3 AKMYATbHOU Jumepamypul u cmanoapmos, maxux kax I OCT u ASTM, ons oyenku
COBPEMEHHBIX OOCMUNCEHULL U NEPCNEeKMUE PA3UMUSL OAHHOU OMPACIU.

Knroueswie cnosa: mexnonozus, KameHHOY201bHAS CMOJA, hepepabomKa, mpebosaHus

[lepepaboTka KaMEHHOYTOJILHOW CMOJIBI 3aHMMAaeT Ba)KHOE MECTO B KOKCOXMMHYECKOM
MIPOM3BOJCTBE U SIBISIETCA KJIIOYEBBIM IPOLIECCOM I TOJIY4YEHHsS HPOAYKTOB C BBICOKOMN
N00aBJIEHHOW CTOMMOCTBIO, TaKMX KaK OAJIEKTPOAHBI MK, TEeXHUYECKUH HadTaauH u
KaMEHHOYTOJIbHBIE Macia. B ycrmoBusix pacTymux TpeOOBaHHMN K KadyecTBYy M 0€30MacHOCTH
OPOAYKIMH, a TaKKe CTPEMJICHHS K CHIDKEHHUIO 3KOJOIMYECKOW HAarpy3Ku Ha HOpenpusTHS U
OKpYKAalOIIyl0  Cpely, AaKTyaJbHOCTb  COBEPIICHCTBOBAHUS  TEXHOJOTMHM  IepepaboOTKu
KaMEHHOYTOJIbHOM CMOJIBI IpHoOpeTaeT ocoboe 3HaueHue. Bonpockl noBeimenus 3¢ dexTuBHOCTH,
ONTUMHU3ALMU YHEPTOEMKOCTH U 0€30MaCHOCTH 3TUX IMPOLIECCOB OKa3bIBAIOT BIMSHHUE HA IIUPOKUN
CIEKTp OTpacieil, BKIIOYas METAJULYpTUI0, JHEPreTUKY, XUMHUYECKYIO IPOMBIIUIEHHOCTh U
9KOJIOTHIO.

CylIecTBYIOT HECKOJBKO OCHOBHBIX METOJOB IepepabOTKM KaMEHHOYI'OJbHOM CMOJIBI,
HalpaBJICHHBIX Ha TMOJY4YEHHE OJJIEKTPOAHOrO IeKa, (pakuui, TEeXHUYecKoro HadraauHa,
KaMEHHOYTOJIBHBIX Macell 1 KOMIIO3UIIMOHHBIX MPOAYKTOB. JJUCTHILIALUA: 3TO IPOLECC pPa3iAeICHUs
KOMITOHEHTOB KaMEHHOYT'OJIbHOM CMOJIbl Ha (pakiuu 3a CUET pa3HUIIbl B TEMIEpaType KUIICHUS.
JIMCTUIUISIIMSL OCYLIECTBIIIETCS B HECKOJIBKO ITAIOB IIPU Pa3IU4HbIX TEMIIEPATYPax, UTO MO3BOJISET
BBIJICJIUTB JIETKHUE, CPEeHHE U TsoKenble ppakuuu. [ToaydeHHble IPOAYKThI BKIOYAOT TEXHUYECKUN
HadTanuH (BbLAEIACTCA IPH TeMiiepatype okoso 170-230°C), kaMeHHOYTOJIbHBIE Macia U ChIPbe IS
JaJIbHEHIIEro NPOM3BOJCTBA JIEKTPOJHOrO neka. Pektudukanus: 6onee cIoxkHbI mpouecc, 4eM
JTUCTUIUISIMS, KOTOPBIN MO3BOJISET BBACIUTh KOMIOHEHTHI C BBICOKOM TOUHOCTBIO. PekTudukarus
UCIOJb3YyeTCs Ul AajdbHENIIeH OYMCTKY (PpakLuil ocie JUCTUUIALUY U [TOJTy4eHUs 001ee YUCThIX
IIPOJAYKTOB. DTOT METOJ] YaCTO IPUMEHSIETCS ISl IPOU3BOJCTBA KAYECTBEHHOI'O 3JIEKTPOAHOIO IIEKa
U OuMILEHHOro HadTamuHa. ['maporeHmsanus: B mpolecce TI'MIpPOreHH3alud KaMEeHHOYIOJIbHas
cMoia oOpabaTbIBaeTCs BOJOPOJOM IPH BBICOKMX TEMIIEpaTypax M JAaBICHHUSIX B HPUCYTCTBUH
KaTaJn3aToOpoB. DTO TO3BOJISET YBEJIWYMTh BBIXOJ JIETKUX YIVIEBOJAOPOAOB M Macell, CHIKas
KOJIMYECTBO APOMATUUYECKUX COECANHEHUH.

Merton Taxke MoMoraer cTabMIN3upoBaTh Macia U (ppakiuu, 4To 1edaeT UX IPUTOJHBIMU JJIs
IIPOM3BOJCTBA KOMIIO3MIMOHHBIX MPOAYKTOB U YJIYYIIAeT KAadeCTBO AJIEKTPOAHOIO IeKa.
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[lexoBanue: mporecc Mpeodpa3oBaHUs OCTATKOB MOCE JTUCTUULIIIUU U PEKTU(DHUKAIIMNA CMOJIBI B
TBEPABIA MPOAYKT — BJIEKTPOAHBINA IeK. [Ipu HarpeBe W IOCTENEHHOM MOTEpe JIETYYUX BEIECTB
KaMEHHOYT0JIbHAsl CMOJIa IIPEBPAILAETCS B BSI3KUU WIM TBEPABIM MaTepral, KOTOPBIM UCIIOIb3YIOT
JUISL TIPOM3BOJACTBA JJEKTPOJOB M JIPYTUX YIJIEPOJACOAEPNKAIIMUX MPOJYKTOB. DKCTPAKIIHS
PacCTBOPHUTEIISIMU: C TIOMOIIBIO PAaCTBOPUTEIEH MOXKHO BBIOpaTh M3 KaMEHHOYTOJIBHOW CMOJIBI
ONpEJIETICHHBIEC YIIIE€BOAOPO/IbI U CMOJIUCTHIE KOMIIOHEHThI. DTOT METO/] IOMOTAET BBIICIUTh TAKUE
MPOAYKTHI, Kak HadTanuH, (PEeHONbl U KaMEHHOYrOJbHBIE Maciia, KOTOPbIE CIYXaT ChIPbeM s
Pa3IMYHBIX XUMUYECKHUX MPOILIECCOB M KOMMO3UIIMOHHBIX MaTepuanoB. [Inponus: nuponus cMosbl
UCIIONIb3YETCS NIl TOJMY4YeHHsI Tra3000pa3HbIX M JKUAKUX YIJIEBOJOPOAOB, a TakkKe IMeKa u
YTJIEPOAUCTBIX MaTepUalioB. B X01€e 3TOro npouecca Chlpbe HarpeBaeTCs 40 BBICOKUX TEMIIEPATYpP B
0E3KHUCIIOPOJIHOM cpesie, YTO MPHUBOIUT K Pa3ioXKeHHI0 Ha Oosee mpocThle MpoaykThl. [Tupomms
TaK)K€ IO3BOJISIET MOJYYUTh KOMIOHEHTHI JUIsl MPOU3BOJACTBA KOMIO3UWLMOHHBIX MaTE€pPHANOB U
YTIIEPOIHBIX aJICOPOCHTOB.

OTH TMPONLECCH MO3BOJISIIOT HCIOJIb30BaTh KAaMEHHOYTOJIBHYIO CMOJY JUIsl TIPOU3BOJCTBA
IIMPOKOTO CHEKTPa XMMHUYECKUX MPOAYKTOB, HEOOXOAMMBIX B METAJUTYPrUYECKOM, XUMHUUECKONH U
SHEPTreTHUYECKON MPOMBIIIIICHHOCTH.

[Tpornecc nepepabOTKH KaMEHHOYTOJIBHOIM CMOJIBI COCTOUT U3 HECKOJIBKUX CTaIUi U Onepalui,
KOTOpbIE HAPABJICHBI HA MOJTYYEHUE PA3IMYHBIX IIEJIEBBIX MPOAYKTOB, TAKUX KaK AJIEKTPOJIHBIH IEK,
HaTanMH, KaMEHHOYTOJbHBIE Macia M KOMIIO3UIIMOHHBIE Marepuaiibl. OCHOBHBIE JTambl U
onepanuu BKIo4atoT: [lonrotroBka ceipbsi: cOOp U TPAaHCHOPTUPOBKA CMOJBI. CMOJIa MOCTYMAET C
KOKCOBBIX OaTapeil u 3aTeM NepeKaunBaeTcs Ha YCTAaHOBKY MepepadoTku. OUibTpalus U OYHCTKA.
ChIpbe mpeBapUTEeIHLHO OYUIIIAIOT OT IPUMECEH, TBEPABIX YACTHII ¥ BOJIBI, UYTO TIO3BOJISET H30€KATh
3arpsi3HEHUN B ajbHEIIeM mpolecce nepepadoTKH.

Juctumsius: nepBuvHas neperonka. KameHHOYrosibHast CMoJia HarpeBaeTcs B CIICIMATbHBIX
anmaparax, ¥ MPOUCXOIUT MEePBUYHAS TUCTHIUISIIMS, TIPU KOTOPOU BBIAEISIOTCS Jerkue ppakuuu —
rassl, JErKue Macyia U BoJAgHOU map. ®pakiumonupoBanue. Ha 3ToM 3Tarne BBIAETAIOTCA CPEIHUE U
TsDKenble (ppakuuu, Takue Kak ¢eHonbl, HadTalWH W KaMEHHOYTOJbHBbIE Maclia. DTOT MpoIlecc
OCYIICCTBIISICTCS B KOJOHHAX IPHU OIPEACIICHHBIX TeMIIepaTypax IS TOdydeHUs Qpakiui
pas3nuyHOro cocrana [3].

Pextudukanus: ouncTka u pasaeiienue gpakmuii. Pektudukamnusi mpoBOIUTCS B KOJIOHHAX C
0oJiee TOYHBIM pa3/eNeHHEeM MPOIYKTOB. DTOT MPOIECC UCIONB3YeTCs AJS BBIACIEHUS YHCTOTO
HaTalMHAa W KaMEHHOYTOJBHBIX Maces BBICOKOW YMCTOTHL. (CTaOunu3amusi KOMIIOHEHTOB. B
mpouecce peKTU(UKAIMKM TONy4YeHHbIe (pakIuKd OUYUIIAKOTCS OT MpPUMECced, YTO IMO3BOJISET
YIIYYIIATh KAYECTBO IEJIEBBIX MPOIYKTOB.

[lexoBanue (MPOM3BOJACTBO MEKA): KOHIIGHTpAIHs TSkKeNbIX Gpakiuii. OcTaBIInecs TsKeIbie
(dbpaknuy ¥ OCTaTKHU MOCJE JUCTHIUIAIMH MOBEPraloTCs HArpeBy, B PE3yIbTaTe YeTO YMEHBIIACTCS
coJlep’KaHUe JIETy4YUX KOMIIOHEHTOB, M YBEJIMUYMBACTCS BA3KOCTh. TepMHUYECKOe 00E3BOKHMBAaHUE.
[Ipn manbHeimeM HarpeBe W OXJIAKIECHUU CMOJIa MPEBpAIIAeTCs B BSA3KYIO MAcCy WM TBEPIbIA
Marepuan — nek. [loaydeHHbII NHEeK HCHOJB3YeTCs B IPOM3BOJCTBE BJEKTPOJOB U JPYIHX
YIJIEPOJIHBIX MaTEPHUAJIOB.

lMupporenuszanus (mpu HEOOXOAUMOCTH): 00pabOTKa BOIOPOAOM. DTOT MPOIIECC MTPOBOJAUTCS
IpU BBICOKMX TeMIlepaTypax M JaBJICHUSAX JUIS YJIy4llIeHHs CTa0WIBHOCTM U KauecTBa
yIIEBOAOPOAHBIX  KOMIIOHEHTOB. Karamutuueckas ouuctka. ['maporeHusanusi MO3BOJISET
YMEHBIIUTh COJEPKAHUE CEpPbl M APOMATHUECKUX COCAMHEHUM, yJydllas CBONCTBA KOHEYHBIX
MPOJIYKTOB.

DKCTpaKIUs ¥ OYMCTKA PACTBOPUTEIISIMU . DKCTpakiusa HadTanuHa 1 peHosoB. Ha atoit cragun
MIPUMEHSIFOTCSI OpraHNYeCKUe PACTBOPUTENN IJIS BbIICICHUS HAa(TAIMHA U JPYTHMX KOMIIOHEHTOB,
Takux Kak (enonbl. Ounctka 3KCTpakToB. [lonmydyeHnsle (Gpakuuu JOMOTHUTEIBHO OYMIIAIOTCSA U
KOHILICHTPUPYIOTCS, YTOOBI TOJIYYUTh 1I€JIE€BbIE MPOAYKTHI TPEOYEMOI UMCTOTHI.

[ToctobpaboTka u ynakoBka: OuucTKa NpOAYKTOB. JJOMOTHUTENbHBIE METOIbI OUUCTKH, TAKUE
Kak (uiabTpanus W pPEeKTUPUKALUSA, HCIONB3YIOTCS IS TOJNYYCHHS KOHEYHBIX MPOIYKTOB.
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OxnaxneHne u ymakoBka. [IpoaykTbl, Takue Kak O3JIEKTPOJIHBIM MeK, Ha(TaauH, Macia u
KOMIIO3UILIMOHHBIE MaTepHuaibl, (acyloTCsi M YINAKOBBIBAIOTCA JMJIi TPAHCIOPTUPOBKU HIIU
JaIbHENUIIET0 UCTIONb30BaHMUS.

OToT mpouecc BKIOYACT (PU3MUECKUE M XHMHUYECKHE OIEpallid, HalpaBlieHHbIC Ha
s dexTuBHOE pa3zneneHne W TepepadOTKy KaMEHHOYTOJIBHOW CMOJBI, C IIEJBbI0 TOTyYEHUs
KayeCTBEHHBIX MAaTEPUAJIOB JIJIs IPOMBIIIICHHOT'O IPUMEHEHUSI.

CmononepepabaTbIBalOUil  11€X KOKCOBOTO XHMHUYECKOTO IPOU3BOJCTBA COCTOUT U3
HECKOJIBKUX OCHOBHBIX OOBEKTOB M TEXHOJIOTHYECKOTO OOOpYNOBaHMSA, HEOOXOTUMBIX IS
nepepadoTKi KaMEHHOYT0JIbHOM cMouibl. KittoueBbie 00BEKThI TAKOTO 11eXa BKIIFOYAIOT:

[Ipuemuoe otnenenue: PesepByapsl JuIsl XpaHEHHs CMOJIbl. DTH EMKOCTH IPEHA3HAUYEHbI IS
MpueMa ¥ BpEMEHHOTO XpaHeHHS TIOCTYTAIONEeH KaMEHHOYTOJIbHOM CMOJIBI TIepe]] €€ IepepadoTKOM.
Cuctema nogorpesa. Vcnonb3yeTcst Ui MOAOTPEBa CMOJIBI TIepe epepadOTKOM, YTO CHUXKAeT e€
BA3KOCTb U 00JIeryaeT TPAaHCHIOPTHPOBKY K CIIEYIOIIEH CTaIuu.

OunctHoe otaenenue. OuIbTpsl TPyOOH OYMCTKU. Y IAISIOT KPYIHbIE PUMECH U TBEPIbIC
YacTHUIIBI, YTO NPEJOTBpallaeT HMX IONaJaHhe B OCHOBHOE TEXHOJOrHYecKoe 00OpyAOBaHUE.
Cenapatopsl JUIsl y1ajdeHusl BOAbl. DTH YCTAaHOBKM OOECIIEUMBAIOT OTAEJIEHUE BOJBI OT CMOJIBI, YTO
YMEHbIIIAeT KOPPO3UI0 00OPYIOBAHUS U CHIKAET PUCKU 00pa30BaHUS IMYIIbCUH.

JIucTUIUISIMOHHOE OTAeNeHUE: JucTmsaunoHHble KOJIoHHBI. OCHOBHOE 000py/OBaHUE AJIs
MEPErOHKM KaMEHHOYTOJIbHOM CMOJIBI U pa3fieficHus e€ Ha JIeTKUe, CpeIHHe U TshKelble (ppakiuu.
Hcnapurenu U peKTHQHUKAIIMOHHBIE KOJIOHHBI. VICTIONB3yI0TCS 1Sl TOYHOTO (PpaKIIMOHUPOBAHUS U
BbIJIETICHUS 1IEJIEBBIX MTPOIYKTOB, TAKUX KaK HaTalMH, KAMEHHOYTOJIbHBIE MacJia U TekK.

[lexoBoe otnenenue: Anmaparhl A MOJIYYEHMs] NeKa. 3JE€Ch MPOUCXOAUT KOHLEHTpaLuUs
TSOKENbIX (pakiuil U TpeBpalleHne MX B BSI3KUM WIM TBEpHAbIM MpOAyKT — mek. Cucremsl
OXJIAKJCHUS U IPaHyIupoBaHus neka. [103BossoT oXnakgaTh NOJy4EHHBIN NTEK U (POPMUPOBATH €TI0
B I'PaHyIIbl UM OPUKETHI IS JadbHEHIIEro NCOIb30BaHUS.

I'maporenuzannonHoe oTAeNeHHEe (MpU HEOOXOAUMOCTH): PeakTophl M THAPOTEHHU3AIUU.
Ob6opynoBanue st 00pabOTKU CMOJIBI BOAOPOJOM IO JaBICHUEM B MPHUCYTCTBUM KaTaau3aTopa,
YTO IMO3BOJISIET YIYYIINTh KAaueCTBO KOHEUHBIX MpoAaykToB. Cuctema mnojayd BOJAOpPOAA H
perenepanuu karanuzatopa. CHOyXHT Ui TMOJAaYd BOJOPOJAa B PEAKTOP W BOCCTAHOBJICHUS
KaTaJau3aTopa, YTo MO3BOJISIET MOAIEP/KUBATh BBICOKYIO IPOU3BOAUTEILHOCTD YCTAHOBKH.

OtneneHue HKCTPAKIUU U OUYUCTKU: DKCTPAKIMOHHBIE KOJOHHBL OOopymoBaHue s
BblIeNIeHUs HaTaarHa, GEeHOJIOB U JPYTUX LIEHHBIX KOMIIOHEHTOB U3 CMOJIbl. OUHCTHBIE YCTAHOBKH.
OOecrnieunBalOT JIOMOJHUTENBHYI0 OYUCTKY M CTaOWIM3alMI0 IEJIEBBIX MPOIYKTOB, YyIass
HeXeJlaTeJIbHbIE IPUMECH.

Cuctembl 0TBOZIa U YTHIIM3ALIMU OTXOJIOB. YCTAaHOBKHU JJIs1 OYUCTKU CTOKOB. OOpabaThiBatoT
CTOYHBIE BOJBI U 3arpsi3HEHUs, KOTOpbIe 00pa3yloTcs B mpolecce nepepadoTku cMoiibl. CrucTeMsl
yTUIM3aLuu ra3oB. CxKUraoT WK YTUIM3UPYIOT HOOOYHbIE ra3bl, 0Opa3yrolrecs npu nepepadoTke,
CHUXast BEIOPOCHI B aTMOCcepy.

JlaGopaTopusi KOHTPOJIS KauecTBa: AHalIUTHUYEeCKoe obopynoBaHue. Jlaboparopusi ocHalieHa
npubopaMu ISl aHalli3a COCTaBa M KAayecTBa IMPOMEKYTOUHBIX M KOHEYHBIX HPOAYKTOB, YTO
II03BOJIIET ONIEPATUBHO KOHTPOJIMPOBATh TEXHOJOTUYECKHUI MpoLIecC.

Cuctema ynpasnenus nporeccoM (ACYTII): KommnbroTepu3npoBaHHas cHCTeMa MOHUTOPUHTA
u ynpasieHus. OOecrneyrMBaeT KOHTPOJb BCEX TEXHOJOTMYECKHX OIEpalyif, 4YTO IO3BOJIAET
ONTHMHU3HUPOBATH NapaMeTphl epepadOTKH U MPeI0TBPALLATh aBApPUHHBIE CUTYalLIUH.

OTH 00BEKTHl 00ECIeYMBAIOT KOMIUIEKCHYIO MepepaboTKy KaMEHHOYTOJIBHOM CMOJBI ¢
BBICOKOW CTENEHbIO aBTOMATH3alMM W KOHTPOJS, YTO HEOOXOAMMO [JIsi CTaOMJIBHOTO KauecTBa
IIPOJYKTOB U MUHMMU3ALIMU BO3AECHCTBHSI HA OKPYXKAIOIILYIO CPENLY.

KauecTBo npo1ykTOB nepepaboTKu KaMEHHOYTOJIbHON CMOJIBI, OIpEeesieTCsl Ha OCHOBE psiaa
nokasareneil u crangapToB. OCHOBHBIE NApaMeTpbl U CTAHAAPTHI, UCIOJB3YEMbIE Ul OLEHKU
KauyecTBa:
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DU3UKO-XMMHUYECKHE TMOKa3aTenu: TemmnepaTypa KUICHUS W IJIABJICHUSA. JTH MOKAa3aTeln
MO3BOJIAIOT ONPEJEIUTh COCTaB (PpakUMil M WX MPUTOTHOCTH AJsl JAANbHEHIIETO MCIOJIb30BaHUS.
[InotHOCTH. 3MepseTcs sl OLIEHKH COCTaBa M KOHUEHTPALUU MIPOJYKTOB, TAKUX KaK HaQTaJIUH U
Macia. Bs3kocTs. BA3KOCTh Meka U Macell BakKHA /U1 UX PUMEHEHUS B POU3BOJICTBE 3JIEKTPOIOB
W JIpyrux MarepuajoB. TemrepaTypa BocCIUIaMeHEHHsS. BakHbI MOka3aTenb JIs Macedl |
HadTanuHAa, BIUSIONINI Ha 0€30MaCHOCTh UX XPaHEHHS U TPAHCTIOPTUPOBKHU.

Xumuueckuit cocta: Conepskanue cepbl. KOHTpOJIb 32 ypOBHEM CE€pbI BaXKEH 11 CHUKECHUS
3arps3HEHUN U MOBBIIICHUS KAYeCTBAa KOHEUHBIX MPOAYKTOB. Hanmpumep, BbICOKOE co/iepKaHuE Cephbl
B [IEKE€ CHUKAET €ro Ka4eCcTBO /IS NCIIOIb30BaHUs B anekTpojaax. Coaepxanue yriaepona. Beicokas
KOHIIGHTpalls YTJIepo/a BakHa IJisl TeKa, MCIOJIb3YEMOTO B 3JIEKTPOJAHOW MPOMBIIUIEHHOCTH.
Copepxanue (heHOJIOB, a30Ta, KUCIOPOAa. ITHU MOKa3aTeN BaXKHbI JIJIsl KauecTBa (EHOJIBHBIX Maces
Y TIPOAYKTOB, KOTOPHIE OYAYT HCIOIH30BATHCS B XUMUIECKON MMPOMBIIIIICHHOCTH.

Crannmaptel 1 HOpMaTuBbl: B ctpanax CHI™ nns mpoaykToB mepepaOOTKH KaMEHHOYTOJIBHOM
CMOJTBI IPUMEHSIOTCS TOCYIapCTBeHHBIE cTaHAapThl, Takue kak [ OCT Ha mek, HadTanuH, Macia u
npyrue ¢paknuu. Hanmpumep: T'OCT 10200-83 gns wadramuua. ['OCT 10212-2013  gst
KaMmeHHoyronpHOTO Teka. 1SO. Mexaynapoansie cranaapTsl, Takue kak [SO 9001 u ISO 14001,
WCIIONB3YIOTCA JIJIs1 KOHTPOJIA KaueCcTBa MPOAYKIMHU U YIPABJICHUS BO3/IEUCTBUEM Ha OKPYKAIOIIYIO
cpeny. ASTM. B MupoBoil mpakTuke Al MPOBEPKH KayecTBa MeKa U JIPYTUX MPOIYKTOB YacTO
ucnonb3ytores ctanaaptel ASTM (Hanpumep, ASTM D2318 nnsa nadranuua u ASTM D3884 nis
neka)[4].

TOKCMYHOCTh M 9KOJOTHYECKHE MOKa3aTeNu: COJepiKaHue BPEAHBIX NMpuUMeceil (Hampumep,
MOJIMIUKINYECKUE apOMATUYECKUE YIIIEBOJIOPOAbI). Takue COeAMHEHUsT MOTyT OKa3bIBaTh
HETraTUBHOE BO3/ICIICTBUE HA OKPYXKAIOLIYIO CPENly U 3J0POBBE UETIOBEKA, IO3TOMY UX KOHLIEHTpaLUs
ctporo koHTponupyetcsi. Conepkanue yeryunx opranmdeckux coeaumHenuit (JIOC). Baxno mis
Macesl U pacTBOPUTENEH, Tak Kak Bbicokoe conaepxaHue JIOC MoxeT mpHBECTH K 3arpsi3HEHHIO
BO3AyXa W TPEACTABISIET IKOJOTHYECKYI0 omacHOCTh. KoadduumeHT BhIeneHUsT CepoBOAOPOAA.
s HeKoTOpbIX (pakuui OMpEeAeNsioT COAEpKAHME CEePOBOAOPOJA, TaK KakK €ro BBICOKAs
KOHIICHTPAIIKs MOXET OBITh OMTACHOM JIJIs1 IPOM3BOJICTBA M OKPYKAIOIICH CPeIbI.

OYHKIIMOHAIbHBIE CBOMCTBA: KOKCOBBI OCTAaTOK. DTOT MOKAa3aTellb OMpPENEsAeT KOJIUYECTBO
OCTaTOYHOTO YIJIepoJa IMOCe TEPMUYECKOIO Pa3OKEHUs] U BaKEH JUId OLEHKM KayecTBa IeKa.
TemnotBopHast cmocoOHOCTh. Mcmonmp3yeTcst Afis  OIEHKM — TOIJIMBA, IOJNYYEHHOTO W3
KaMEHHOYTOJIbHBIX MaceJI U CMOJIBI.

OprasonenTuyeckue MoKazaTeu: BET U 3anax. ITU NapaMeTpbl OLIEHUBAIOTCS BU3YaJIbHO U
MOT'YT CIIY)KUTh WHIUKATOPaMU 3arpsi3HeHU uiu npuMmecei. Hanpumep, nadranuu qomkeH ObITh
YUCTBIM U O€NbIM, a Maclia — TEMHBIMU. JTH MOKA3aTeNu U CTAaHAAPTHl HEOOXOAUMBI JIJISl OIICHKU
MIPUTOTHOCTH MPOAYKTOB MEPEPAOOTKH KAMEHHOYTOJILHON CMOJIBI JIJIs1 UICIIOJIB30BAHUS B PA3JIMUHBIX
MPOMBILUIEHHBIX MpOLIecCaX, TAKMX KaK IMPOU3BOJCTBO AJIEKTPOJIOB, XMMHUYECKHUX BEIIECTB U
SHEPTETHYECKUX MAaTEPUAJIOB.

[lepepaboTka KaMEHHOYTOJBHON CMOJIBI TIO3BOJISIET HCIOJB30BaTh MOOOYHBIE MPOTYKTHI
YTOJIbHOM MPOMBIIIJIEHHOCTH, YTO MOBBIIIAET 00111y10 3((HEKTUBHOCTH UCIIOJIb30BAHMS TPUPOIHBIX
PECYPCOB U CHIKAeT 00BbeM 0TX0710B. KaMeHHOYTrobHas CMOJIa CITY>KUT CHIPhEM ISl IIPOU3BOJICTBA
Pa3IUYHBIX XUMUYECKUX BELIECTB U MaTepUANIOB, TaKMX Kak HadTanuH, PeHos, ek u OuTym. 310
nenaeT €€ BayKHbIM KOMIIOHEHTOM JIJIsl MHOT'MX IIPOMBIIIEHHBIX ITPOLIECCOB, BKIIIOYAst TPOU3BOACTBO
JIOPOKHOTO MOKPBITUS, AHTUKOPPO3UOHHBIX TOKPBITHI U CTPOUTEILHBIX MAaTEPHAIIOB. YTI1yOJIeHHAs
nepepadoTka KAMEHHOYTOJILHON CMOJIBI TIO3BOJISIET CO3/IaTh JOTIOIHUTEIbHBIC ICTOYHHUKH JJOXO/a 32
CYET BBIYCKAa KOHKYPEHTOCIIOCOOHOM MPOAYKLMHU, BOCTPEOOBAHHOM Ha PBIHKE, U, KaK CJEICTBUE,
YBEJIMYMBACT NPUOBLUTL KOMIIAHUI B CEKTOpe yriaexuMmuu. Pa3BuTHE TEeXHONOTUi mnepepaboTku
CHOCOOCTBYET MMHUMHU3AIMKM BBHIOPOCOB TOKCHYHBIX BEIIECTB, TAKMX KaK IOJUIUKINYECKUE
apomaTtuueckue yrieoaoposs! (ITAY), uto cHMkaeT HEraTMBHOE BO3AECHCTBHE HA OKPYXKAIOLIYIO
Cpeay M yaydIlaeT dKOJIOTHYECKYI0 0OCTAaHOBKY B pailoHE mepepadaThIBAIONIUX MPEATPUATHH [5,6].
CoBpeMeHHBIE MOAXOABI K TepepadoTKe KaMEHHOYTOJIBHON CMOJIBI TPEIONaraloT UCIOIb30BaHNE
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BBICOKOBCI)(beKTI/IBHBIX TCXHOJIOFI/Iﬁ, TaKuX KaK KaTAJIMTHYECKHI KPCKUHI', JUCTUIIAIUA U MCTOABI
HKCTPAKLIMH, YTO YJIy4IIAeT Ka4yeCTBO KOHEYHOW MPOIYKIMU M PACLIMPSET BO3MOXKHOCTH IS €€
TaTbHEHIIET0 MPUMEHEHHS. B yCIOBHAX CTPEMHUTEIIFHOTO Pa3BUTHUS CTPOUTEIIFHOTO M XMMUYECKOTO
CEKTOpa MCCIEI0BAHUS B 00JIACTH ONTUMU3AIUH TEPEpabOTKH KaMEHHOYTOJIbHOM CMOJIBI aKTyaJIbHBI
" MO3BOJIAIOT p€IIATh KaK SKOHOMHUUYCCKHE, TAK U OKOJIOTHYCCKUC 3aJavu. HpO}IYKTBI nepepa60TKI/I
KaMeHHOYTOHLHOﬁ CMOJIbI HIMPOKO NPUMCHAKOTCA B MCTAJUTYPIrUU, SHECPIrETUKE U CTPOUTCIILCTBE, UYTO
JeTIaeT OTpacib NepepaboTKN CMOJIBI BAYKHBIM 3B€HOM B IIETIOYKE MPOMBIIUIEHHOTO MIPOU3BOICTBA U
obecrieuynBaeT €€ BHICOKUI CIpoc. DTU BBIBOJBI MOATBEPXKIAIOT 3HAUUMOCTh YIJIEXMMUHU KaK YacTH
HKOHOMHUKH W YKa3bIBaIOT HAa IIEPCIIEKTHBHBIC HANpaBlieHHs €€ pa3sBUTHS IS JAIbHEHIIero
noBbIIEHUS 3()(PEeKTUBHOCTH MepepadaThIBAIONIUNX MPOIIECCOB U HKOJIOTHIECKOI Oe30MacHOCTH.
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