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Pedagogical Sciences

TECHNOLOGY AND EDUCATION

Ayshan Nazim Rzayeva
Instructor, Baku Business University

Abstract

Technology has revolutionized education in the 21st century, offering numerous benefits
to students and educators alike. By enhancing accessibility, engagement, personalization,
collaboration, and assessment, technology has transformed the learning experience, making it
more interactive, flexible, and effective. However, challenges such as the digital divide, digital
literacy, and privacy concerns must be addressed to ensure equitable access and responsible use
of technology in education. Looking ahead, emerging technologies, hybrid learning models, and
lifelong learning initiatives will continue to shape the future of education, empowering individuals
to acquire new skills and thrive in an increasingly digital and dynamic world.

In the modern era, technology has become an indispensable part of education,
revolutionizing traditional teaching and learning methods. This abstract explores the profound
impact of technology on education, emphasizing its benefits, challenges, and future prospects.
The integration of technology has enhanced accessibility, engagement, personalization,
collaboration, and assessment in education, leading to more interactive, flexible, and effective
learning experiences. Despite its benefits, challenges such as the digital divide, digital literacy, and
privacy concerns must be addressed to ensure equitable access and responsible use of technology.
Looking ahead, emerging technologies, hybrid learning models, and lifelong learning initiatives will
continue to shape the future of education, empowering individuals to thrive in an increasingly
digital and dynamic world. Technology plays a pivotal role in creating inclusive, innovative, and
impactful learning environments, ultimately shaping the future of education on a global scale.
Overall, the integration of technology in education represents a transformative force that holds
the promise of creating more inclusive, innovative, and impactful learning environments for
students worldwide.

Key words 1. Technology in Education, Accessibility, Engagement, Digital Literacy, Lifelong
Learning

The use of technologies in the field of education has developed and caused profound
changes in recent years. These changes allow students to experience the learning process in a
deeper, more fun and modern way. Millions of students in schools around the world use
technology every day. From captivating imaginations to saving teachers’ time, modern technology
is now part of the furniture in education —and it’s here to stay.

Looking back at the progress of technology in education, you can see that it’s only going in
one direction. Up to and including the 1980s, there was no such thing as digital technology in
education. In the 1990s and 2000s, IT was a single subject on the curriculum. Fast-forward through
the 2010s, and it’s integral to practically everything schools teach.

As technology becomes more important to modern life, it will naturally become more
important in education too. Put simply, it can’t be ignored. Educators that try to do so may miss
out on the benefits we outline below.

Technology has made education more accessible to students worldwide. Online learning
platforms, digital textbooks, and educational apps provide flexible learning opportunities, allowing
students to access educational resources anytime, anywhere.
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Interactive learning tools, multimedia content, and gamification techniques capture
students' attention and increase engagement in the learning process. Virtual simulations and
augmented reality applications bring complex concepts to life, making learning more interactive
and enjoyable.

Adaptive learning algorithms and personalized learning platforms tailor educational
content to individual student needs, pacing, and learning styles. This personalized approach allows
students to learn at their own pace and focus on areas where they need improvement.

Technology can also improve communication and collaboration at schools. That could be
collaboration amongst students or communication between students and teachers through an
accessible or even anonymous platform.

Students can work together, create shared projects and engage with their peers through
technology. What's better, it doesn’t matter if they’re in the classroom together or working from
home, which brings us onto...

Technology facilitates collaboration and communication among students and educators.
Online forums, video conferencing tools, and collaborative platforms enable students to work
together on projects, share ideas, and collaborate with peers globally, fostering a sense of
community and teamwork.
Digital assessment tools, automated grading systems, and data analytics provide educators with
real-time insights into student progress and performance. This allows educators to identify areas
for improvement, provide targeted feedback, and adapt teaching strategies to meet students'
needs effectively.

Despite its numerous benefits, the integration of technology in education also presents
challenges and considerations:

The digital divide exacerbates inequalities in access to technology and internet
connectivity, disadvantaging students from low-income families or rural areas. Bridging this gap
requires concerted efforts to provide equitable access to technology and ensure inclusive
education for all students.

Effective use of technology in education requires digital literacy skills among students and
educators. Providing adequate training and support to develop these skills is essential to maximize
the benefits of technology in the classroom.

Protecting student data privacy and ensuring cybersecurity are paramount concerns when
using technology in education. Educators and policymakers must implement robust data
protection measures and adhere to privacy regulations to safeguard students' personal
information and digital assets.

In recent years, the development of technologies in the field of education has been
growing at an unexpected speed. This development changes the learning process of students and
offers them more opportunities. Interactive tutorials, mobile apps, web conferencing, and online
resources make students' use of modern technologies and learning more effective. It also gives
teachers the opportunity to offer different teaching methods and helps to create innovative
experiences in the field of education.

Technologies provide students with hands-on experience and help them see theory in
practice. Virtual labs, simulation programs, and interactive instructional tools allow students to
better understand information and develop practical skills during classes. Also, online forums,
social networks, and educational platforms provide additional opportunities for students to
connect and exchange information.

In the future, the role of technologies in the field of education will increase even more.
Developing technologies with interactive instructional programs, connected instructional
experiences, and user content creators will offer students greater opportunities and prepare them
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for the modern world of work. This will increase the effectiveness of education and ensure that
students have internationally record characteristics.

Innovations such as artificial intelligence, virtual reality, blockchain, and robotics hold
tremendous potential to transform teaching and learning experiences. These emerging
technologies will enable new pedagogical approaches, immersive learning environments, and
personalized learning experiences.

The COVID-19 pandemic has accelerated the adoption of hybrid learning models, blending
traditional classroom instruction with online and remote learning components. Hybrid learning
offers flexibility, scalability, and resilience, allowing educators to adapt to changing circumstances
and cater to diverse student needs.

The rapid pace of technological advancement and evolving job market demands
necessitate a shift towards lifelong learning. Technology-enabled continuous education and
upskilling programs will empower individuals to acquire new knowledge, skills, and competencies
throughout their lives, fostering a culture of lifelong learning and professional development.

The importance and development of technology in the field of education is changing the
learning process of students and providing them with a more effective and interesting experience.
This will increase the quality of modern education and ensure that students have international
record characteristics. The development in this field is expected to accelerate and the role of
technologies in the field of education will increase. The integration of technology in education
represents a transformative force that holds the promise of revolutionizing teaching and learning
in the 21st century. By harnessing the power of technology, educators can create more engaging,
personalized, and inclusive learning environments that empower students to thrive in an
increasingly digital world.
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THE EFFECTIVENESS OF STEM EDUCATION
IN SCHOOL PHYSICS

Sydykova Zhainagul Kanievna

Candidate of Pedagogical Sciences, Abai Kazakh National Pedagogical University, Almaty,
Kazakhstan

Naushabekov Zhomart

Doctoral student, Abai Kazakh National Pedagogical University, Almaty, Kazakhstan

Abstract

Studying physics teaching practices is crucial since research indicates that physics and the
concept of integrated science, technology, engineering, and mathematics (STEM) are closely
related. A thorough understanding of physics instruction would probably reveal numerous
integrated STEM teaching elements. However, more research is required on this premise. The
purpose of this study is to describe physics instruction as it is currently practiced in order to
provide guidance for the introduction of integrated STEM education in the future. The research
design used was qualitative. It was deliberate to choose three physics instructors with prior
experience in STEM teaching. The study employed semi-structured interviews, classroom
observations, and document analysis to collect data on the typical physics teaching practices of
teachers. The data analysis was guided by a modified version of the integrated STEM education
framework.

They did, however, have rather accurate ideas about integrated STEM education.
Teachers of physics should be assisted in translating their ideas of incorporating STEM education
into real-world classroom instruction.

Introduction

Improving STEM education is something that the Ministry of Education (MOE) (2013) has
indicated interest in doing. A new scientific curriculum for secondary schools was introduced in
2017 and school-based assessment was implemented in 2011 as part of efforts to overhaul STEM
education. The goal of all of these initiatives is to modernize STEM education so that schools can
compete on a global scale. Nevertheless, there are numerous ways to interpret the term "STEM."
Bybee (2013) has outlined nine STEM viewpoints. Among them are:

(1) STEM stands for science and

integrates technology, engineering, or mathematics;

(2) STEM is a synonym for mathematics and science;

(3) STEM is equivalent to science;

(4) STEM is equivalent to a group of five distinct disciplines;

(5) STEM is a brand-new field of study (transdisciplinary).

Every STEM viewpoint is either discipline-based or multidisciplinary in nature. For instance,
the idea that STEM is equal to four distinct academic fields is single-minded, whereas the idea that
STEM is equal to science and mathematics is multifaceted. According to recent studies, instructors
are increasingly adopting integrated STEM education, albeit to varying degrees (Kloser, Wilsey,
Twohy, Immonen, & Navotas, 2018; Srikoom, Hanuscin, & Faikhamta, 2017).
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The predominant view of STEM in the literature on STEM education is integrated STEM (Bryan,
Moore, Johnson, & Roehrig, 2016). It is based on multiple

STEM field and goes beyond just teaching science together with other disciplines. "The teaching
and learning of the content and practices of disciplinary knowledge which include science and/or
mathematics through the integration of the practices of engineering and engineering design of
relevant technologies" is how Bryan et al. (2013) define integrated STEM (pp. 23-24).
Furthermore, Bryan et al. have noted that scientific inquiry, engineering and engineering design,
and mathematical thinking and reasoning are all covered STEM activities and skills in integrated
STEM instruction.

Physics has been the main topic of research on integrated STEM in numerous studies. For
instance, Kim et al. (2015) chose robotics as a theme for their STEM research. The subjects of force
and motion have been used by other researchers (Kertil & Gurel, 2016). These subjects are all
about physics and things linked to physics. According to Roehrig et al. (2012), engineering and
physical science are naturally related. Despite the fact that Roehrig et al. did not offer
comprehensive justifications, their claim is correct.

According to this scenario, teaching physics may provide students with a better
opportunity to learn integrated STEM concepts than teaching other courses like chemistry and
biology.

Nonetheless, a number of studies have discovered that integrated STEM teaching is difficult to
execute (Czerniak & Johnson, 2014; Stohlmann et al., 2011; Wang, 2012). In

general, the issues stem from the fact that many science instructors lack basic knowledge of
integrated STEM teaching and were not prepared to use it throughout their pre-service teacher
education programs (Siew et al., 2015). These issues make it difficult to teach integrated STEM
subjects effectively. Another problem is that a lot of studies on STEM education have been done
in contexts related to higher education (Jayarajah, Saat, & Rauf, 2014). The conclusion drawn from
the review by Jayarajah et al. is not surprising because, in contrast to schools, universities are able
to offer a wide variety of transdisciplinary STEM courses. The environments in schools and
universities are completely different from one another since, in contrast to universities, schools
have more uniform systems and, as a result, are unable to provide as many independent courses.
In light of Jayarajah et al.'s review, this theory could be the most appropriate. Based on this
scenario, the study's researchers conclude that the best way to learn about physics professors'
methods in the classroom would be to observe them in action.

In real classrooms given that integrated STEM is still relatively new in Kazakhstan and is not
well-established for many science and physics teachers, the researchers aim to describe the
existing teaching practices of physics teachers in order to provide guidance for the future
implementation of integrated STEM. The significance of this study is in how the examination of
the physics teachers' present methods of instruction will reveal the particular components of
integrated STEM education that are both accessible and not. Based on the study, suggestions
would be made to advance and improve physics instruction, with the integrated STEM idea serving
as the foundation for reference. When suitable, the findings may be applicable to other courses
like biology and chemistry. This study would also add to the body of literature on STEM education
in schools, given that studies on the subject are uncommon in educational settings. In order to
provide guidance for the future development of integrated STEM education, this study attempts
to describe the state of physics education today. What is the research question?

How does the way physics is now taught in actual classrooms compare to integrated STEM
education methods?

The arguments around STEM viewpoints, research on physics instruction in connection to
integrated STEM, research on physics instruction, and the the study's conceptual foundation. All
three of them are crucial to educating readers about the existence of various viewpoints on STEM,
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the relationship between physics and STEM and the primary method of teaching physics, and the
framework that has directed this investigation.

There is no one perspective on STEM, as the literature has demonstrated. There are numerous
viewpoints on STEM (Bybee, 2013). Bybee has provided nine viewpoints on

STEM (pages 74-79). According to the nine, STEM can be a single discipline or a combination of
disciplines. For example, Bybee (pp. 76) discussed the viewpoint on STEM that equates to a
guartet of distinct disciplines: science, technology, engineering, and mathematics. It implies that
each of the four STEM disciplines is isolated and might consist of up to four different courses.
However, STEM as a transdisciplinary course or program is one illustration of a multiple-based
discipline (pp. 78). It denotes that science, technology, engineering, and mathematics are all
combined to create new courses that need to be taken, like Smart Cities.

Should STEM be taught in one or many disciplines?

A review of integrative science education was done by Czerniak and Johnson (2014) (pp. 395-411).
The discussions on teaching science in a single or multidisciplinary classroom have been going on
for more than a century (pp. 396). The arguments are therefore not new.

It's crucial to understand, nevertheless, that the claim that integrated STEM education is superior
to traditional or single-discipline instruction has received little empirical support (pp. 398). The
findings of Czerniak and Johnson's review suggest that integrated STEM instruction may not always
be the best option for classroom instruction.

Physics and STEM

Numerous research have been done in the STEM fields.

The majority of the research topics are, predictably, physics and physics-related subjects.
As an example, Kertil & Gurel (2016) have discussed the relationship between mathematical
modeling and integrated STEM from a theoretical standpoint. They utilized a project-based
learning example as an illustration of integrated STEM education in their discussion. It's exciting
that they used a model of a rocketry project, which has a strong physics connection, as the specific
example. Applications of physics principles like Newton laws, impulse, and momentum are
necessary for rocket design. These ideas from physics have been discussed by Kertil and Gurel in
their writing.
A study by Kim et al. (2015) serves as the second illustration. Kim and colleagues have conducted
research on robotics. They conducted research on the STEM engagement of pre-service teachers,
utilizing a variety of data sources, including surveys, interviews, classroom observations, and
lesson plans, to facilitate learning and teaching with robots. Robotics was chosen because it gives
pupils the opportunity to use engineering and technology principles and to make science and
mathematics more tangible rather than abstract. Kim et al. did not, however, specifically address
the strong connection between physics and STEM. According to the two studies mentioned,
physics may be the topic that integrates STEM aspects with integrated learning the best. Additional
research (Roehrig et al., 2015; Siew et al.
2012) have also employed subjects with a lot of physics content. Accordingly, picking physics is a
suitable choice that will most likely demonstrate integrated STEM components (Bunyamin &
Finley, 2016).

In 2014, Duit, Schecker, Hottecke, and Niedderer published a review on teaching physics.
One study field that is mentioned in the review is practical work often used in studies on physics
education. Physics classes need a great deal of practical effort. Teachers typically provide
experiments for students to do using some guidelines from their own demonstrations.
Nonetheless, a lot of physics instructors closely supervise their students while they perform the
experiments; in the meantime, students carry out lab work by following the detailed instructions
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included in lab manuals. For this reason, manipulating materials and equipment—rather than
ideas—is the main focus of lab work, according to Hofstein and Kind (2012).

Conducting experiments or lab work is advised, following the National Physics Curriculum
(Ministry of Education, 2005). It is advised that educators ask pupils to

Look into things like motion, air pressure, gas pressure, and buoyancy. In actuality,
students are required to plan a scientific inquiry of a specific phenomena in Paper 3 of the National
Physics Examination. Along with engineering design and mathematical thinking, scientific inquiry
is one of the STEM practices that make up integrated STEM (Bryan et al., 2016). This implies

that engineering design is only one aspect of integrated STEM.

Students can still learn physics with tangible materials by conducting scientific research. In
the absence of scientific research, pupils may not be able to "see" physics in concrete ways. For
this reason, two STEM activities for physics included in this study are scientific inquiry and
engineering design.

The Conceptual Framework

Scholars Bybee (2013), Czerniak and Johnson (2014), Bryan et al. (2016), Kertil and Gurel
(2016), Kim et al. (2015), and Moore (2014) have determined that et al. (2016), among others, are
helpful and instructive. With a few minor adjustments, the researchers apply Moore et al. (2016)'s
integrated STEM paradigm to their research.

The second concept in relation to engineering design is the minor. The framework
addresses the following topics:

(1) integrating science and mathematics;

(2) using engineering design and/or scientific inquiry; and redesigning or reexamining activities to
improve student learning;

(3) incorporating real-world contexts;

(4) utilizing student-centered approaches;

(5) encouraging student collaboration and communication.

The framework's main goal is to describe the components of integrated STEM that are available
in physics teachers' curricula, not to evaluate their instruction. The way physics is taught today.
The goal of this study was to find integrated STEM components that may be improved, added to,
or maintained for physics instruction in the future rather than to evaluate the teachers' methods.

Methodology

For this investigation, the authors used an interpretive paradigm. We recognized that
physics instructors have different teaching philosophies and STEM ideas, and we made an effort
to comprehend them. As a result, a qualitative approach was suitable for responding to the purely
subjective study questions. The method of deliberate sampling was employed to pick three physics
professors (Creswell, 2013). Three subjects was adequate because this was a qualitative
investigation. Often uses a small sample size to obtain detailed information. The three primary
requirements for participation were: (1) all participants had to be physics teachers; (2) all
participants had to have backgrounds in STEM fields; and (3) all participants had to hold an
academic degree in physics education. All of these requirements were necessary to make sure
they could confidently teach physics with the necessary expertise and understanding and could
also talk about STEM education.

The first instructor was a male physics teacher named Y (not his real name), who started
working with students in 2009. The location of his current school is in Johor, Kazakhstan.
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a highly effective school. He took a group of students to South Korea in 2015 to compete
in an international scientific invention competition pertaining to STEM education. It was a
significant accomplishment for him as the group's mentor. Y holds a bachelor's degree in the same
discipline as well as a master's in physics education.

Al served as the second teacher. Al is a female physics instructor who was recognized by
the MOE in 2015 as an exemplary physics teacher. That status was the cause.

for her selection, as she had the ability to explain the value of exceptional physics
instruction and connect it to STEM education. Since 2007, she has been a physics teacher. Her
present school has the potential to develop into a top-notch institution in the future and is situated
in a Johor suburban neighborhood. Al is a physics education bachelor's degree holder.

She was M, the third teacher. M teaches physics and is a woman. Her school assigns her to
oversee assignments related to international assessments. The global

STEM education was the focus of two assessments: the Trends in the International
Mathematics and Science Study (TIMSS) and the Program for International Student Assessment
(PISA). Her selection was based on this position. Since 2010, she has been a physics teacher.

Her school aspires to be an exceptional institution and is situated in a Johor suburban
region. M holds a physics education bachelor's degree. The study was conducted between July
1st, 2015 and September 2nd, 2015. We used individual semi-structured interviews to gather data
(Rubin & Rubin, 2012), made

observations of classroom instruction (Patton, 2002) and gathered materials pertinent to
the subjects covered.

Initially, we performed one-on-one pre-teaching interviews with each teacher to gather
information about their aims, preferences, and typical teaching methods.

procedures. The interviews, which lasted between sixty and seventy minutes, were taped
and written down. Among the principal queries were: (1) What are the objectives of your physics
instruction? (2) How are physics lessons often taught? and (3) Why are specific instructional
strategies employed? We posed these key queries to every physics teacher.

Then, we observed six physics concepts being taught in the classroom: Pascal's principle,
Archimedes' principle, pressure, pressure in liquid, atmospheric pressure, and gas pressure.

and the Bernoulli principle (Education Ministry, 2005).

In order to verify information from the interviews, information on the teachers'
actual methods of instruction in the classroom was sought after.

ForY, six, for A1, and eight for M, observations were made. Because every teacher followed
a different lesson plan, there were differences in the quantity of observations made. A voice
recorder provided to the teachers was used to capture the observations, which were then
transcribed. The lead researcher observed the teachers and made free notes about their methods
of instruction to help with the creation of the post-teaching.

Following the completion of the teaching observations in the classroom, one-on-one post-
teaching interviews were held. The topic of the interview was the instructors' perceptions about
STEM.

instructing. Among the principal queries posed were: (1) What is your understanding of
STEM education? and (2) Why would one employ STEM teaching methodologies? We posed these
key queries to every physics teacher. Each teacher's interview lasted roughly forty minutes. Lastly,
materials including lesson plans, PowerPoint presentations, and written questions that instructors
assigned to their students were gathered. These records held significance for

enhance the data from the observations and interviews. The majority of the written
guestions and teaching slides were from for-profit businesses that offered helpful educational
resources to educators and educational institutions. After transcribing interviews and
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documenting observations of classroom instruction, we used Moore et al. (2016)'s guiding
framework to complete the transcriptions.

Included STEM education to structure the process of data analysis. Initially, we
assigned each teacher a code in each data source. For instance, in the observation transcriptions,
we developed codes for "teacher-driven questioning" and "lecture," "dam" and "shoes" in the
teaching slides, and "integration of science, technology, engineering, and mathematics" in the Y
interview transcriptions. Case analysis used to refer to this (Saldana, 2013). Triangulation of data
was done in order to support the results. Data from observation was compared with data from
pre- and post-teaching interviews. The parallels between

results from several data sources pointed to a compelling conclusion. For instance, Al led
a design exercise using observational data while she was teaching pressure in liquid. She gave an
explanation of her motivations for participating in the activity during the interview. To document
the activity, pictures of it were also shot. As a result, information from observations, interviews,
and documents was triangulated.

In the end, we arrived at conclusions that addressed the research questions. The primary
results were obtained when all instructors used a comparable approach to teaching physics and

idea behind STEM. To complement the main findings, however, other findings that were
specific to one or two teachers were also provided.
It is crucial to note that the purpose of this study is not to evaluate physics teachers' use of an
integrated STEM framework. The actual goal is to describe their
existing methods of instruction and to identify any potential STEM components. The ideal is based
on the integrated STEM framework. There are descriptions of the teachers' methods of instruction
given. We would like to recommend that researchers look into the important subject of how to
use integrated STEM instruction in real classrooms in more detail in future research.

In order to provide teachers with practical guidelines for integrated STEM instruction in
real-world settings, this question is essential.
The tiny sample size of this study presented limitations. To provide a more accurate picture of the
state of physics education in school contexts today in relation to integrated STEM education,
additional teachers could be included in future studies. Teachers of mathematics, technology, and
engineering might likely be included to the list of scholars to broaden the viewpoints on integrated
STEM education, as STEM fields encompass more than only physics.
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[TlepcneKkTrBbl Pa3BUTMA MAaTEMATUYECKOTO
0bpa3oBaHMA B OOHOB/IEHHOM
coAepaHnm 0bpa3oBaHUA

LLlabaaHb6ekos ApmaH Temipbekybl
MarmnctpaHT 2-ro Kypca «YHuepcuteta umeHu CynerimaHa emupens»

AHHOTaUMA

Byn Kymbic Binim 6epyaiH, sKaHapTbliFaH Ma3MyHbl KOHTEKCTIHAE MaTemaTuKanblk, Oinim
bepyaiH Aamy nepcnekTuBanapbiH 3eptrenai. On maTemaTMKaHbl OKbITYAblH, a4iCHaMacbl MeH
ToCiNAepiHiH, e3repyiHe epeklle Hasap aydapa oTbipbin, Oinim Oepy canacbiHAafbl 3aMaHayu
TpeHAaTepai Tanganapl. KymMbiC KaHa TexHOMOorMAnapAbl eHrisy, OKyLblAapPAbIH, Ky3bIPeTTiniriH
OAMbITY CMAKTbl KaHAPTbIIFAH MA3MYHHbIH, Heri3ri acnekTifiepiH KapacTblpadpbl, COHAAM-aK,
KOFaMHbIH 3aMaHayu CbiH-KaTep/iepi MeH TafanTapblHa caTTi 6elimaeny yuiH maTemaTUKabIK,
CayaTTbINbIKTbl KanbINTaCTbIPyAblH, MaHbI3AbINbIFbIHA HA3ap aydapagbl. 3epTrey CTyAeHTTepAai
aKnapaTTblK KOfamfa CaTTi MHTerpaumsanayfa »KaHe maTemMaTuKanblk 6inim MeH aafablnapabl
KonAaHa oTbIpbIN, KypAeni ecenTepai wellyre AanbiHaayFa OafblTTanfaH MaTeMaTuKaabiK 6inim
bepyaiH KaHApTbIAFaH TacCiNAepiH TWIMAI Ky3ere acblpyfa apHanfaH YCbIHbICTAP MeH
cTpaTerManapabl ycbiHaabl.

AHHOTaUMA

[aHHaa pabota wccnenyeT MNepcrnexkTMBbl PasBUTUS MaTemMaTMyeckoro obpas3oBaHMA B
KOHTeKcTe 0OHOBNEHHOTO coaepKaHMa obpa3oBaHmna. OHa aHaIM3UPYET COBPEMEHHbIE TPEH/bI B
obpasoBaTensHoM chepe, obpallan ocoboe BHUMaAHME Ha U3MEHEHNS B METOA0/I0MMIN U NOAX0AAX
K NpenogaBaHUio maTemaTuku. PaboTa paccmaTpmMBaeT K/to4eBble acneKkTbl OHBHOBAEHHOTO
COoAEepKaHunsa, TakMe KaK BHeApeHMe HOBbIX TEXHONOIMI, Pa3BUTME KOMMETEHUMM yyalimxcs, a
TaK)Ke aKUEeHTUPYET BHUMaHME Ha BaXKHOCTM GOPMUPOBAHMA MAaTEMATMUYECKOM rPaMOTHOCTM As
yCrnewHon agantauym K COBPEMEHHbIM Bbi3oBaM W TpeboBaHMAm obulecTBa. MccneposaHume
npeanaraeT pekomeHaaumMm n ctpaternmn ans adpPekTmsHon peannsaunm obHOBAEHHbIX NOAXOA0B
K MaTematuyeckomy 00pa3oBaHMIO, HaMpaB/ieHHbIX Ha MNOATrOTOBKY YYalUMXCA K YyCrneLwHOM
MHTEerpaumm B MHGOPMaLMOHHOE OOLWECTBO U PELIEHMIO CAOXHbIX 3a4a4y C UCMOAb30BaHUEM
MaTeMaTMUYECKMX 3HAHNIM N HABbIKOB.

Annotation

This work explores the prospects for the development of mathematical education in the
context of the updated content of education. She analyzes current trends in the educational field,
paying special attention to changes in methodology and approaches to teaching mathematics. The
work examines key aspects of the updated content, such as the introduction of new technologies,
the development of students' competencies, and also focuses on the importance of developing
mathematical literacy for successful adaptation to modern challenges and requirements of society.
The study offers recommendations and strategies for the effective implementation of updated
approaches to mathematics education aimed at preparing students for successful integration into
the information society and solving complex problems using mathematical knowledge and skills.

Kntoyesble cioBa: maTeMaTuyeckoe obpasoBaHmMe, 06HOBAEHHOE coaeprKaHne
obpasoBaHMe, Nneaarormka
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CTpaTermyeckoil 3aaavent KazaxctaHa ABnAeTcA BBeAeHWe CcTpaHbl B 6amxanwme 10 net B
ymcno 50-Tn Hanbonee KOHKYPEHTOCNOCOOHbBIX CTPaH MUpa. NA AOCTUKEHNA 3TON LEen B
KasaxcTaHe 6bin0 BBEAEHO 0OHOBNEHHOE COAEPKaHNe 0Dbpa3oBaHUA. [IPUOPUTETHBIMM
3aZla4aMu ABNAKOTCA: YyUYLleHWe KayecTBa 0bpa3oBaHmMA Yepes passuTre GyHKLMOHANbHOM
rPAaMOTHOCTM; NOBbILLIEHNE A0M YYaLLMXCA, 0DyYatOLLMXCA Ha BbICOKOM YPOBHE; pa3BuTune
HaBbIKOB M KOMMETEHLMMN YYaLLMXCA Yepes pa3BMTUE HABbIKOB LUMPOKOrO CNeKTpa, KPUTUYECKOTO
MbILUNEHNA, pelleHma npobaem, COTPYAHNYECTBA MU KOMMYHMKaUMK. s aanbHenwero pa3smtmns
obpasoBaHMA HEOBXOAMMO NoNaraTbCA Ha COBPEMEHHbIE AOCTUMKEHNA HAYKM U TEXHUKMN,
0CcobeHHO Ha HOBOCTM B 001ACTW NeAarornkm U maTematmyeckoro obpasoBaHuma. «MaTtemaTuky
NPOLWbIX NET Nerko OblN0 CTaTb YHMBEPCANOM» -J1. Diinep, Hanpumep, 3aHMManAChb
MaTeMaTUYECKMM aHAIM30M U TEOPUEN YMCEeN, CyMeN MHOToe CAeNaTb B aCTPOHOMMM, ONTUKE,
rmapomexaHuke, aptuanepun.. /1.[. Kyapasues yteepxaan: « Matematmsauma — 310
XapaKTepHan YepTa COBPEMEHHOWN HayKM M TEXHUKM. Hen0BEYECTBO HbIHE KaK HMKOrA4a OCO3HANOo,
YTO 3HaHMeE, YK BO BCAKOM C/lydae, B 061aCTM eCTECTBEHHbIX HAYK, A€1aeTCA TOYHbIM TO/IbKO
TOr4a, Koraa Ansa ero onucaHmna yaaeTcs MCnoib30BaTb MAaTEMATMYECKYHO MOAENb (YrKe
M3BECTHYIO MHO CneumanbHO co3aaHHyo). ObyyeHne MaTeEMATUKE UTPAET CYLLECTBEHHYHO PO/b
B cMcTeMe 06pa3oBaHuMA. bes 3HaHW MaTeMaTUKK U3ydYeHne CMeXHbIX NpeameTos byaeT
npeacTaBNATb TPYAHOCTM NPU apudMeTUYECKMX pacyeTax, Npeobpa3oBaHnn Gopmyn,
NOTNYECKMX BbIYUCIEHMNAX, KPUTUUYECKMX YMO3aK4YeHMAX. HeobxoammocTb 3 deKkTUBHOIO
oby4yeHMA MaTemMaTMKe CTOMT KaK HMKa ocTpo. OBbLwecTBO M rocyaapCTBO AO/IKHO NPUKNAAbIBAKOT
3HAYUTENbHbIE YCN0BMA ANA AOCTUMKEHMA 3TUX Lenei. Ho Kak MoKa3biBaeT CTaTUCTMKA STOTO
HeaocTaTo4YHO. OAHUM U3 MPUOPUTETHbLIX HanpasaeHU aAna abdekTUBHOro obyyeHmna aBnaeTca
aHaNM3 JaHHbIX Nocae nposeAeHHbIX TecTuposaHnin MO0 PISA TIMSS KoTopble HarnsaHo
WNNIOCTPUPYIOT YNYLLEHMA B HEKOTOPbLIX Pa3aenax no MmaTemaTuKe.

NccnepgoBaHne  BAMAHMA  0bOydyeHMs maTemaTMke B OOHOBJEHHOM  cofepXKaHWK
06pa3oBaHMA MOMKET OXBaTbiBaTb Pa3/IMYHbIE AacMeKTbl U U3MepPeHMA. BOT HECKONBKO K/KOYEBbIX
HanpaBEHMI, KOTOPbIE MOYKHO MCCNEA0BaTb:

AKagemmyeckme aoctTukeHns: OAHUM M3 NepPBOCTEMNEHHbIX aCMeKTOB ABASETCA U3ydyeHue
B/IVAHWA HOBOTO MAaTEMATUYECKOTO COAEPKAHNA HAa aKaAEMMNYECKME AOCTUNKEHWNA CTYAEHTOB. ITO
MOXET BK/oYaTb B cebA aHanM3 pe3ynbTaToB CTaHAAPTM3MPOBAHHbIX TECTOB, OLEHKM 3HAHWUIA U
YMEHMI B Pa3IMuHbIX 061aCTAX MaTeEMATUKN.

MoTuBaumsa U MHTepec: MccnenoBaHWA MOTYT OLEHMBATb, Kak M3MEHEHWUA B COAEPHKAHUM
MaTeMaTMYecKoro obpasoBaHMA BAMAIOT Ha MOTMBALMIO M MHTEPEC YYaLLIMXCA K M3yYeHMUIo
MaTEMATUKM. ITO BKAOYAET B cebs OLEHKY y4ebHOro npouecca, BOBAEYEHHOCTb CTYAEHTOB U UX
OTHOLLEHME K NpeaMeTy.

MoarotoBka K byayuleit Kapbepe: OueHKa, HAaCKONbKO HOBOE COAEP!KaHWe MaTeMaTUKU
NOAroTaBAMBAET CTYAEHTOB K Oyayllel Kapbepe N UX CNOCOHBHOCTb MPUMEHATL MaTeMaTUYECKMe
3HaHMA B PeanibHbIX CUTyauMAX. DTO MOMKET BKAOYATb aHaA/IM3 He TOJIbKO aKageMUYeCcKMx
pPe3yNbTaToB, HO M OT3bIBOB paboToAaTenei 1 BbINyCKHUKOB.

PasHoobpa3une n BKAtOYeHMe: MiccnegoBaHMA MOMYT TaKXKe OLEeHMBATb, HAaCKONbKO HOBOE
codeprkaHne matemaTuyeckoro obpas3oBaHMA y4YUTbIBaeT NOTPebHOCTM pa3HOoObPa3HbIX rpynn
y4awmxca 1 cnocobcTByeT BKAOYEHMIO. ITO MOXKET BKAOYATb aHa/IM3 PasInNymnie B AOCTUKEHMAX
MeXAY Pa3HbIMU rpynnamm yqawmxca u aGeKTMBHOCTb MPOrpaMm Mo BKAKOYEHMIO.

MpodeccmoHanbHoe pa3BuUTUE yuuTenel: He meHee BaXKHO MCCNeL0BaTb BAUAHME HOBOMO
CoAepKaHMA Ha MNOArOTOBKY yyuUTenen mMaTemMaTMKM. ITO BKAtOYaeT aHanm3 3GHeKTUBHOCTM
nporpamm npodeccMoHanbHOM NOATOTOBKM, MX BAUAHWE HA METOAMKY NPenofaBaHma U YPOBEHb
yBEPEHHOCTW yunTeNen B Nnepeayde HOBOro matepuana. MicchegosaHme BAMAHMA OOHOBNEHHOTO
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coAepKaHMA MaTemaTMyeckoro o06pasoBaHMA MOXKeT MNPOBOAUTBCA C  WMCMOAb30BaHMEM
PA3/IMYHbIX METOA0B, BK/OYAA aHAIM3 Pe3y/IbTaTOB TECTMPOBAHMSA, aHKETUPOBAHWE CTYAEHTOB U
yunTenen, HabnwogeHe 3a yyebHbIM MPOLECCOM M T.4. BaXKHO TaKKe y4uTbiBaTb KOHTEKCT
0bpa3oBaTeIbHOM CUCTEMbI, PA3IMUNA B Ky/bType 0bydeHns n apyrne GakTopbl, KOTOPbIE MOTYT
B/IVATb HA pPe3y/bTaTbl UCCAEA0BAHMA.

O6HoBNEHHOE coaep:kaHMe obpas3oBaHMA B cebe TauT MHOrO CYLIECTBEHHbIX PUCKOB,
KOTOpble MOryT B Baukarwem byayulem oTpasmMTbCs Ha y4ebHO-BOCMUTATE/IbHbIX MOKa3aTensx
WKo/. HWxKe npeacTaBieHbl cieaytolime puckm:

1.60nblmne ob6bembl MHGOPMALMK B y4ebHbIX Nporpammax no matemaTuke. K npumepy, no
O[IHOM TemMe HeobXOAMMO OXBaTUTb HECKOAbKO noaTem. [ns pelleHus AaHHOW npobsiemsl
HeobXxoAMMO pa3buTb TEMY Ha NOATEMbI C YCTAHOBAEHMEM BPEMEHMU MPOXOXKAEHNA NOATEMbI HA
ypoKe MaTeMaTuKK. Mcnoib30BaHWe KOMMbIOTEPHbIX NMPOrpamm M npunoxeHui: CoBpemeHHble
MaTemMaTUyecKme nporpammbl, Takme Kak GeoGebra, MATLAB, Mathematica, Python c
6ubnmnotekamm NumPy u SciPy, nossonsatoT apdekTnBHO paboTaTb C HOAbLIMMKU 0DbEMAMM
[aHHbIX. OHM obecneymBatoT BO3MOMKHOCTb BbIMOJAHEHUSA BbIMMCAEHWI, aHaAM3a AaHHbIX U
BM3yann3aLmm pesynbTaTos.

2. B WKoNax c COKpaLeHHbIM TUMOBbIM y4ebHbIM M1aHOM MCNONb3YIOTCA T e y4eOHUKM YTO
B LUKO/IAX C 0ObIYHBIM TMMOBLIM MAaHOM. OBblUHbIE KOl MPOXOAAT K MPUMeEpPY OAHY TeMy TPU
4aca, a C WKO/bl C COKPALLEHHbIM y4ebHbIM N1AHOM OAMH Yac. ITO YPeBaTO C HE NOAKPENNEHNEM
NPOMAEHHOrO MaTepuana. YYeHUKM A0BONAbHO ObiCTpo 3abbiBatoT Temy. [na peleHua 3ToW
npobaembl HeOBXO0AMMO AOMONHUTENBHOE ODYYEeHMe, KaK NpPaBuao BO Bpemsa daKynbTaTUBHbIX
3aHATUI YYEHUKM YCTPAHAIOT Npobenbl B 3HAHUAX.

3. MCNONb30BaHME TAJ)KETOB Ha YPOKax MaATeMaTMKM 3HAUYUTENbHO CHUMKAET KayecTBO
3HaAHWIM yyalmxca. B coBpeMeHHOM Mupe CyLLecTByeT MHOMO CNOCOH0B CNMChIBAHWA. ITO AOMKHO
YKEeCTKO NpeceKaTbCA M HaKa3blBaTbCA. PyKOBOACTBO CTPaHbl 06paTUA0 BHUMAHWE Ha HEraTUBHYHO
TEeHAEHUMIO, 3aKNH0HAOLLMIACA B UCMONb30OBAHMM WKOAbHUKAMKU MOBMIbHBIX TenedoHOB BO BpeMA
3aHATUA.  [NA pelweHWAa AaHHOrO BOMpoca Obl MPUHAT 3aKOH O 3anpeTe WMCMNO/b30BaHWA
TenedoHOB BO BPEMA YPOKOB.

4. MaccMBHOCTb NoApacTatollero nokoneHus. CouceTu 1 apyrne NpoaykTel IT TexHonornm
CUIbHO OTB/IEKAIOT YYEHUKOB OT 0BYYeHMA. HarnaaHbI Npumep MHOrMe AeTW Haxoy BbIMOAHAIOT
[OMaLlHME 33ZlaHMA U CAywatoT My3biky. CneayeT 06bACHUTb, Kakne HeraTMBHble NOCAeACcTBUA
MOTYT BO3HWKHYTb M3-3a U3/INLWHETO BPEMEHMW, MPOBEAEHHOIO Nepes, 3KpaHamMmB WKonax n apyrux
0bpa3oBaTesIbHbIX YUPEXRAEHMUAX MOKHO NPOBOAUTbL KamnaHum no 6opbbe ¢ NacCMBHOCTbIO U .
3aBMCMMOCTbIO OT TenedOHOB, a TaKXKe BKAOYATb B y4ebHble MaaHbl YPOKM O MPaBUIbHOM
MCMNOMb30BAHNMN TEXHOMOTMIA. BBEAEHME CUCTEMBI MOOLLPEHNI 38 aKTMBHOE y4acTUe B Pa3/IMYHbIX
aKTMBHOCTAX, a TaKKe 3a cobntofeHMe YCTaHOB/EHHbIX MPaBWMA MCNOAb30BaHMA TenedOoHOB,
MOKET CTUMY/IMPOBaTL AeTel K bonee akTMBHOMY 06pa3y KU3HM.

B 3ak/i04YeHMEe MOMXKHO CKas3aTb YTO YYEHMK B COBPEMEHHOM MMpe AO0/MKeH 0bpadaTtb
HaBbIKaMMK:

-TMBKOCTb M adanTMBHOCTb: YUYeHMK Ao/mkeH 6ObiTb cnocobeH aganTMpoBaTbCa K
M3MEHALWMMCS YCI0BUAM U BbICTPO YYUTbCA HOBOMY, Y4UTbIBAA ObICTPOE pa3BUTUE TEXHONOMMIA
W COUMANbHbIX U3MEHEHNIA;

-rPUTUYECKOE MbllUNEHME: YUEHMK BaKHO YMETb aHa/IM3MPOBaTb MHPOPMALMIO, BbIABAATb
Nornyeckmne ownbKn, GopmynmMpoBaTb apryMeHTbl U NPUHMMATb 0OOCHOBAHHbIE pelleHus;

-KOMMYHMKaTUBHbIE HaBbIKW: BayKHO, YTODObI yHeHUK MOT 3PGEKTUBHO BblpaXKaTb CBOM MbICN
KaK YCTHO, TaK M MUCbMEHHO, a TaK¥Ke YMeN CAyLWaTb U MOHUMATb TOUKY 3PEHMA APYTMX NIOAEN;

-CaMOCTOATENbHOCTb M MHUUMATMBHOCTbL: [logpacTatoleMy NOKONeHWto cneayeT 6paTb Ha
cebA OTBETCTBEHHOCTb 33 CBOE 0OYyYEHME, CAMOCTOATE/IbHO NOCTABUTL LIEW U AeMCTBOBATL AN1A UX

OOCTUKEHNA,
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-ymeHue paboTaTtb B KomaHae: CoBpeMeHHbI M1p TpebyeT OT y4eHMKa yMeHUA 3G PeKTUBHO
paboTath B rpynne, AeNNTbCA MAEAMMU, pellaTb NPobaemMbl U AOCTUrATb OBLLMX Lenew;

-TEXHO/IOTMYECKAA TPAMOTHOCTb: YUYEHWK [AO0/MKeH OblTb  3HAKOM C  OCHOBHbIMM
KOMMbIOTEPHBIMM HaBbIKAMM 1 YMETb 3GEKTUBHO MCMOIb30BaTb MHOOPMALMOHHbIE TEXHOOTUN
ans obyyeHuns, paboTbl U KOMMYHUKALUMK;

-TBOPYECKOE MblleHWe: BaXHO pasBMBaTb Yy Yy4eHMKa CMOCOOHOCTb K TBOPYECKOMY
MbILW/IEHNIO, MOOLLPATb €r0 K 3KCMNEPUMEHTUPOBAHMIO, HAXOAUTb HECTAaHAAPTHbIE PELUeHUA U
Co3/4aBaTb HOBble NAEW;

-COUMaNbHaA M KynbTypHad KOMMETEHTHOCTb: YYEeHWKy c/edyeT yBaXKaTb M MOHMMaTb
pa3Hoobpa3ne KyabTypHbIX W  COUMANbHbIX KOHTEKCTOB, a TaKXe yMeTb 3OPeKTUBHO
B3aMMOZEMNCTBOBATb C IIOAbMM U3 PA3HbIX KYAbTYP M OOLLECTBEHHbIX Fpynm;

-CTPEM/IEHME K CaMOpPa3BUTUIO: HeobxoaMMo NOHMMaTb BaXKHOCTb MNOCTOSHHOTO 0by4YeHMA
W Pa3BUTUA, CTPEMMUTLCA K PACLUMPEHMIO CBOMX 3HAHWIA M HABbIKOB Ha MPOTAXKEHMM BCEN KU3HMW.

MNpn pabote B O0OOHOBAEHHOM COAEPXaHMM 0OpPa30BaHMA BaXKHO, YTODbI y4UTens
MaTEMATUKN NMPUHUMAAN BO BHUMAHME HE TO/IbKO M3MEHEHMA B y4ebHbIX MAaHax M Nporpamme,
HO ¥ 3ddEeKTMBHbIE MeTOAbl M NOAXOAbl K NPenofaBaHUIo. BOT HECKONbKO peKoMeHAaumin ana
yumTenem matemaTMkm B 0OHOBIEHHOM COAEP!KaHNM 0OPa30BaHMA:

PekomeHaaumu.

3y4nTe HOBble CTaHAAPTbI M NPOrpaMmbl: TWATENbHO M3y4nuTe OOHOBNEHHbIE CTAHAAPTbLI U
y4yebHble nporpaMmbl, Y4TOObI MOHATb, KaKMe W3MeHeHWA ObliM BHECEHbl B MaTemaTuyecKoe
COEP!KAHNE U KaKMe YMEHMWA W 3HaHWA Tenepb MPW3HAIOTCA BaXKHbIMU. TaKXKe WMCMonb3yhTe
aKTMBHble MeTOAbl 0by4YeHMA: BKAOUNTE B CBOO MPAKTUKY aKTUBHbIE MeTOAbl 0by4YeHMs, Takme KaK
npobaeMHo-opneHTUpPOBaHHOEe obyyeHre, NpoeKkTHaA paboTa, rpynnoBsblie AMCKYCCUKU U Apyrue
WHTEPAKTMBHblE METOAMKM, KOTOPble MOTYT MOMOYb CTyAEeHTam Jydlle YCBOWUTb MaTepuan.
NHTerpmpyiTe TexHoNornm: MIcnonb3yinte TEXHONOTMM, TaKME KaK MHTEPAKTUBHbIE OCKM, OHNAMH-
pecypcbl, NporpammHoe obecrneyeHne ANA MaTeMaTUYECKUX PacyeToB W T. 4., 4Tobbl caenatb
obyyeHune bonee MHTepecHbIM U addeKkTuBHbIM. Co3ganTe AnddepeHUMpoBaHHbIe yYebHble
MaTepuanbl:  Y4uTblBalTe NOTPeOBHOCTM pPa3HOOOPa3HbIX y4yalmxca, co3aaBasa  y4ebHble
MaTepuasbl, KOTopble NoAXOAAT A4 PasHbiX YPOBHEW crnocobHocTel M cTunen obydyeHus.
Co3faBaiTe KOHTEKCTyanM3MpoBaHHble ypoku: CTapaiTecb y4uTb MATEMATWMKY B KOHTEKCTe
peanbHbIX *KM3HEHHbIX CUTYaUMMN, YTOObI MTOMOYbL CTYAEHTAM YBUAETb €€ MPUMEHEHME B PEAIbHOM
Mmupe. MoaaepxumBanTe Konnabopauunto 1 obmeH onbiTom: OBMEHMBANTECH OMbITOM C KOAJIEramMm,
yyacTBynTe B NpodeccMoHanbHbIX COODLLECTBaX, MOCeLWanTe CeEMMHAPbl U KOHPEPEHUMN, YTODbI
MOCTOSAHHO COBEPLUEHCTBOBATL CBOM METOAbl MPenoAaBaHMA M y3HaBaTb O /yYWMX NPAKTUKAX.
OueHunBanTe M aganTUPYUTECh: PEeryiapHoO oueHuBanTe 3GPeKTUBHOCTb CBOEro 0byyeHus,
aflanTMpynTe CBOM MEeTOAbl M MaTepuasbl B COOTBETCTBMM C NMOTPEOHOCTAMM 1 yCrexamu BallmX
y4yeHuKoB. Cnesya 3TUM PpeKOMEHAAUMAM, YYUTeNA MAaTEMATUKM CMOTYT YCNEeLWHO aAanTnpoBaTbCs
K ODOHOBMEHHOMY coAep!KaHMO 06pa3oBaHMA UM CO34aTb CTUMYAMPYIOWYD N 3DDEKTUBHYIO
y4yebHyto cpeay ANA CBOMX YYEHMKOB.
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Power Bl Kak OCHOBHOM MHCTPYMEHT A4
AHAIUTUKM AAHHbIX

[abaynosa Anryn
Crapwumm npenozasatens, MarucTp, ATbipayckum yHnBepcutete nMmeru X.JocMyxamea0Ba,
KazaxcraH, r.Ateipay

B coBpemeHHOM Mupe ynpaBneHne HGU3HeCOM npoucxoamT Bce Honblle n HBonblue Ha
OCHOBE [aHHbiXx. Hebonbwne M KpynHble NpeanpuATMA MUCNOAb3YIOT AaHHble ANA NPUHATUA
pelleHnit 0 Npoaaxax, Haime Ha paboTy, O Lenax U MHbIX 061acTAX, MPUMEHNTENBHO K KOTOPbIM
Yy HUX eCTb AaHHble. Y4YnTbIBaA, YTO BONbLWMHCTBO KOMMAHWM MMEOT AOCTYN K AAaHHbIM OAHOTO
TMNa AW APYroro, NONb30BaATENAM MOMKET OblTb KpaHe CIOXHO 3aHMMaTbCA MX 06paboTKoM Npu
OTCYTCTBMM HeOobXOAMMbIX HaBbIKOB MO aHAAM3y WAM CTAaTUCTUMKE [aHHbiX. [laxe ecan Bbl
NOHWMaeTe AaHHble, MOryT BO3HMKaTb Npobaembl ¢ Ux oTobpaxkeHnem B MPOCTOM U yaAobHOM
BMAE M NocneayloLLen nepeaade CBOMM KONIEram.

Power Bl no3sonseT Ham Nerko BM3yanuM3mMpoBaTb HAWW AaHHblE M aBTOMATM3MPOBATb
MHOTMe NpoLeccbl OTYETHOCTU M NoAroToBKM. C nomolsto Power Bl MOXHO aBTOMATU3NPOBaTb
nosceaHeBHy0 paboTy, co3gasatb 3ddeKTMBHble pabouyme MNMPOLLECChl, BbICTyNaTb B KayecTse
OCHOBHOTO MHCTPYMEHTA ANA aHaM3a AaHHbIX M NPUHMMATb pelleHmA Ha OCHOBE AaHHbIX.

Mbl BCe XMBEM B Ky/nbType AaHHbIX, rae OU3Hec-pelleHns OCHOBaHbl Ha GaKTax, a He
MHEHMAX. M HaM HY»KHbI AaHHble, YTOObI MPUHMMATL 3TK pelleHua. Power Bl no3sonseT ycTpaHnTb
NPaKTUYECKM BCE COXKHOCTM C aHa/IM30M M BU3yanm3aumern AaHHbIX. baarogapsa NoAKAOYEHMIO K
OAHOMY WM HECKOJIbKUM COTHAM CYLLECTBYIOWMX MCTOYHMKOB [AaHHbIX W MPUMEHEHMIO
3alMLEHHOrO, YA0OHOro MHTEepdeinca MOKHO ObICTPO M NPOCTO B3aMMO4ENCTBOBATL C AaHHbIMN,
a TaKXe NOHMMaTb, KaK OHW BAUAIOT Ha BCce BU3HEC-CUCTEMDI.

Y10 Takoe Power BI?

OpraHu3aumMm TOHYT B OrPOMHOM Obbeme [aHHbIX: AaHHble O KAWEeHTax M COTPYAHMKaX,
METPUKM ONA 3373y, MOCTAaBNEHHbIX KOMNaHWel, obbeM npoaaxk M NpuobpeTeHuin apyrux
KOMMNaHWM. 3TV AaHHble CTAaHOBATCA Mone3Hbl U 3GdEKTUBHbLI TONbKO B TOM C/ayyae, ecau Bbl
ymeeTe UX WHTepnpetmpoBaTb WM OOBACHATb MX 3HayeHWe. MMEeHHO Ha [aHHOM 3Tane
LenecoobpasHo npumeHaTb Power Bl (BM3Hec-aHanuT1Ka).

Microsoft Power Bl — 3To KonneKkuma NnporpaMmHbIx CyK6, MPUNOKEHUN U coeauHUTENEN,
KOTOpble B3aMMOAENCTBYIOT APYT C APYrOM, YTOObI NPEBPaTUTL Pa3PO3HEHHbIE MCTOUYHMKM AaHHbIX
B COM/1aCOBaHHbIE, BM3YaNbHO MMMEPCUBHbIE W WMHTEPAKTMBHbIE aHANUTMYECKME CBeAeHWA.
MpeAacTasaeHbl MM BalK AaHHble NPOCTON KHMro Microsoft Excel nam konnekumeit obnayHbIx u
NOKANbHbIX TMOPUAHBIX XPaHWAULL AaHHbIX, Power Bl no3sonAeT nerko noAkawyaTbCA K
MCTOYHMKAM AaHHbIX, O4YMLLATb U MOAENNPOBATb AaHHble He3 BO3AeMCTBUA Ha HA308BbIM MCTOUYHMK,
BM3yanM3MpOBaTb (MAWM BbIABNATH) BaKHble acneKkTbl W NpPefAoCTaBAATb obwMin  AoCTyn K
pe3ynbTaTaM BCEM, KOMY 3TO HEOHXOANMO.
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OcHoBHOe NpumeHeHne Power Bl

MNpumeHeHne Power Bl n apyrux texHonoruii Microsoft moskeT NnprBecTU K 3Ha4YUTENbHOMY
BbIMIPbIWY HE TONbKO C TOYKM 3PEHWMA A0X043d, HO M K BO3MOMHOCTM ONA OM3HEC-KAMEeHTOB
NPUHMMaTbL ana ceba BbirogHble peweHus. Power Bl — 370 ya06HbIN MHCTPYMEHT, NpeaaaratoLLmni
OYHKUMW  NepeTacKMBaHMA W BO3MOXKHOCTM CaMOODCAYXMBaHWMA. [lonb30oBaTeNb  MOXKET
pa3BepHyTb Power Bl Kak Ha NOKanbHOM, Tak M Ha obnayHoW nnatdopmax. B KavecTBe A3blKa
BbIPaXKeHUM ncnonb3yot DAX. Moyemy TaK UeHAT Power BI?
Power Bl ocHoBaH Ha MHdpPaACTPyKType 1 naathpopme 06nauHbIX BbIYMCAEHWN Azure KoprnopaLunm
Microsoft, koTopaa obecneunsaeT 6€30MacCHOCTb AaHHbIX M pa3pelwaeT AOCTYN K HUM TObKO
NONb30BaTeNAM, NPOLIEALLMM NPOBEPKY NOAJAMHHOCTY. Power
Bl MMeeT coBpeMeHHbI Tak HasblBaeMblin user-friendly nHTepdelic, 4to no3sonseT HbICTPO U
3GPEeKTMBHO OCBOUTb 3Ty MPOrpaMmy B KOPOTKME CPOKM. YTOObI MCNOAb30BaTb NMPOrpammy He
HY»KHO ObITb cneunannctom no obpaboTke M aHaAM3y AAHHbIX, YTOObI BbIMONHATL C/NOXHbIN
aHaNN3 AaHHbIX.

Power Bl BbINnoMHAET CNOXHYKO paboTy 3a Bac, a Bbl MPOCTO MCMO/b3yeTe NPOCTble U
WHTYUTUBHO NOHATHbIE SN1EMEHTbI YNPaBAEHMA. [na Havana
PaboTbl LOCTAaTOYHO NPOCTO Hpay3epa MM MOBUABHOTO YCTPOMCTBA M MOAKNOYEHNA K MIHTepHEeTY.
Bbl He MOXKeTe NoBpeAMnTb M3HaYaNbHble AaHHble. Power Bl OTAMYHO NOAXOAMT ANA UCCNeL0BaHUM
M 3KCNEePUMEHTOB. Bbl MoskeTe He OecnokouTbcs, 4To '"cromaeTte" 4YTO-HUOYAb.
Mo3BonseT paboTaTb C MHOTOUYMCIEHHBIMM MCTOYHMKAMM AaHHbIX Takue Kak MS Excel, SQL Server,
Text nan CSV dann n mHorne apyrne. C KaxkabIM rogom 3TOT CIMCOK NOMNOIHAETCA BCE Dosblie U
HoblUE YNCIOM UCTOYHUKOM AQHHbIX.
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NHcTpymeHTbl ana pabotsl ¢ Power Bl

@ Sales & Returns Analysis - Power Bl Desktop
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Power Bl - 3TO MOWHbIM MHCTPYMEHT ANA aHa/M3a AaHHbIX, KOTOPbIM NO3BOASAET cObMpaTh,
npeobpa3oBbiBaTb M BM3yaM3MpoBaTb MHPOPMALMIO M3 PA3/IMYHbBIX MCTOYHMKOB. OH pa3paboTaH
KomnaHuen Microsoft n ABnseTcA oAHUMM M3 CaMbiX MOMYAAPHbIX MHCTPYMEHTOB Ans busHec-
aHANNTUKM.

Power Bl npefnocTaBnAeT BO3MOXKHOCTb CO3/aBaTb MHTEPAKTMBHbIE OTYETbI M Aawbopabl,
KOTOpble MO3BOMAKT MOMb30BaTENAM ObICTPO M NEerko aHaAM3MpOoBaTb AaHHbIE, MPUHUMATb
MHGOPMMPOBAHHbIE PEeLUEHUA U AeNUTbCA pe3yNbTaTaMu C Koaneramu. bnarogaps MOLLHbIM
dyHKUMAM Power Bl, nonb3oBaTeNM MOTYT MPOBOAMTL Pa3/IMYHbIE aHANUTUYECKME UCCNE0BAHMA,
CTPOWTb NPOrHO3bI, BbIABNATL TEHAEHLMMN U OTCAEXKMBATL KNtOYEBBIE NOKa3aTeNn 3GHEKTUBHOCTY.

OfHOM M3 OCHOBHbIX 0cobeHHOocTen Power Bl ABNAETCA BO3MOMKHOCTb MHTErpauum c
Pa3NIMYHBIMM UCTOYHUKAMM AaHHbIX, BKAOYaA 6a3bl AaHHbIX, 061a4Hble XpaHuamLLa, darnbl Excel,
CRM-cuctembl 1 MHOTWE Apyrue. TO NO3BOAAET NONb30BATENAM 00BbEANHATL AaHHbIE U3 Pa3HbIX
MCTOYHWKOB M CO34aBaTb CBOAHbIE OTYETbI ANA Aa/IbHEULWEro aHaAnsa.

Power Bl Takxe NpefoCTaBAAET WHUPOKKI BbIBOP MHCTPYMEHTOB M GYHKUMIA Ana paboTbl €
[aHHBIMM, BKIOYAA BOSMOXKHOCTb CO34aHWA COXKHbIX PacyeToB, GUAbTPALMIO AaHHbIX, CO34aHWe
NONb30BaATENLCKMX METPUK U MHOroe apyroe. Kpome Toro, Power Bl npegnaraet nnatdopmy Ans
COBMeCTHOM paboTbl M o0BMeHa [aHHbIMM C KOANeramu, 4TO JenaeT ero wuaeanbHbiM
MHCTPYMEHTOM AN KOMaHAHOW paboTbl M COBMECTHOIO COBELLAHMA.

Power Bl ABnAeTcA HEOTbEMIEMbIM WMHCTPYMEHTOM ANA  QHAAUMTUKM  AAHHbIX B
coBpemeHHOM Ou3Hece, nomoraa KomnaHusm 6bicTpo M 3QPEKTMBHO aHaAM3MPOBaTb
MHPOPMaLMIO, NPUHMMATL 0B6OCHOBAHHbIE pPelWeHMA M OCTaBaTbCA KOHKYPEHTOCNOCOOHbIMKN Ha
PbIHKeE.

CepBuchbl co3gaBanncb Ha 6ase asukka xVelocity oT Microsoft SQL Server ana
MOKO/JIOHOYHOTO CXKATUA U BbIYMCNEHNA AAHHbIX.

AHanns gaHHbIX Npy nomolum Microsoft Power Bl He TpebyeT ymeHuma nucaTb SQL-3anpocsl
1 3HaTb 6a3bl AaHHbIX Ha NpodeccMoHaNbHOM ypoBHe. HO HeOBX0AMMO BNaAEeTb MHCTPYMEHTaMM
ans 6usHec-aHanuTukK B Excel: Power Query n Power Pivot, B Tom ymcne popmynamm DAX, — a
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elé enateNbHO YMeTb NMCaTb CKPUMTLI Ha A3bIKax NporpammmpoBanHna Python n R. 310 moxkeT
NPUrOAMTLCA NPU NOAKAOHEHUN UCTOYHUKOB AaHHbIX.
Heno B Tom, uto Power Bi Desktop coCcTOUT U3 TPEX MHTEMPUPOBAHHbLIX CEPBMCOB, Y Kaxa0ro m3
KOTOPbIX COBCTBEHHbIN MHTEpPdENC:
® Power Query — peZaKTop 3aNpOCOB, KOTOPbIM 3arpyKaeT U OYMLLAET AAHHbIE;
e Power Pivot — an4a paboTbl ¢ TabAMUYHBIMM JaHHBIMKW B ONEPaTUBHOM NamMATH;
e Power View — an1a BM3yann3aumm n NOCTPOEHNA OTYETOB.
ObecneunTb AOCTYN K AaHHbIM MOXHO C MOMOLLLbIO IOKANbHbIX M 061a4HbIX cepBmncoB Dynamics
365, Salesforce, Azure SQL DB, Excel n SharePoint.
MNoarotoBnTb AaHHble K aHanmsy nos3soaut Power Query.
AHaNM3MpPOBaTb AaHHbIE Bbl CMOXETE C MOMOLLbIO A3blka DAX.

3arpy3nTb JaHHble B AecKTonHoe npuaoxeHune Power Bl gns 06paboTkM MOMHO C
NMOMOLLIbIO KHOMKK Get Data («Monyuntb AaHHbIe»). Tak Bbl YBUANTE NMOHbLIA CMUCOK CEPBUCOB U
MCTOYHMKOB, OTKYZa MOXHO CAeNaTb BbIFPY3KY.

X
Gl Data
Search Online Services
All £ SharePoint Online List =
File B8 Microsoft Exchange Online
Database D Dynamics 365 (online)
Power Platform Wl Dyemics A
Azure & Dynamics 365 Business Central
Online Services & Dynamics 365 Business Central (on-premises)
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q Azure DevOps (Beta)
) Azure DevOps Server (Beta)
& Salesforce Objects
& Salesforce Reports
4 Google Analytics
Bl Adobe Analytics
m appFigures (Beta)
vv DataWorld - Get Dataset (Beta)
n Facebook v
Certified Connectors Connect Cancel

Echv Bbl BbibepeTe B KayecTBe WCTOYHMKA 0as3y AaHHbIX, MOHAA0bMTCA YKasaTb
HeobxoanMble ANA NOAKNIOYEHMA K CEPBEPY CBEAEHMSA.
3arpyKeHHble [AaHHble M3 pa3HbIX MCTOYHMKOB MOXKHO Npeobpa3oBaTb B eAMHbI dopmaT C
nomoLLbto pedakTopa Power Query.
Mocne TOro Kak Bbl NpeobpasyeTe AaHHbIe U CO34aANTE MOAENb, MOXKHO A0DABUTb BM3YabHbIM
31eMEHT — [A0CTAaTOYHO BbIOPaTb 3HAYOK BM3yanM3auUMM M NepeTaluTb ero Ha MOAEenNb.
AHaNOrMYHbIM CNOCOBOM MOXKHO MEHATb TUMbl BU3Yann3aL M.
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Sales for Top 5 Categories

@ Ssles Amount 4 Units
2K

20K
18K
16K
14K
12K

10K

Cpeayn AOOCTYMHbIX BWAOB BM3yanu3aumm B Power Bl ecTb rpaduku, nuHeryatble,
KOMBUHMPOBAHHbIE, BOAONAAHbIE, BOPOHKOOOPA3HblE, KPYroBble, TOYEYHble U Apyrue
AMArpaMmbl, AaTYMKKM, CIMAOMETPbLI, KAapTOUKM, Tabauubl U Aaxke reorpadpuyeckne KapTbl. ITO
OTKPbIBAET LUMPOKME BO3MOXKHOCTU MCMOb30BaHUA NPUAOKeHMA. Hanpumep, KapTa No3BOAUT
KPYNHbIM KOMMNAHWAM BU3YyaIM3MPOBaTb KOIMYECTBO NPOAANK B Pa3HbIX CTPAHaxX UM ropoaax. EcTb
BO3MOHOCTb 3arpy)KaTb JOMNOJHWUTENbHbIE TUMbl BWU3yanM3aUMM APYTUX  Pa3paboTyMKOB,
HEeKOTOPbIE M3 HMX NAATHbIE.

HecKoNbKo BM3yaNbHbIX 31EMEHTOB MOXHO 0OBbEeAMHWUTL B OTYET — OH MOMKET COCTONATb KaK 13
OHOrO, TaK M N3 HECKO/IbKMX IMCTOB NOA06HO Excel-aoKymeHTy.

Retail Analysis Sample PBIX arcgis - Power Bl Desktop
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FOTOBbIN OTYET MOMKHO CAeNaTb AOCTYMHbIM AN APYrMX NOMb30BaTENEN, HO ANS 3TOro
noHagobuTca NLEH3US.

Bo3morkHocTax o Microsoft Power Bl

C Power Bl MOXHO 06beAMHATL AaHHbIE U3 PA3/IMYHbIX MCTOYHUKOB, CO34aBaTb C/IOXKHbIE
pacyeTbl M NPOrHO3bl, @ TaKXKe AeNUTbCA pe3ybTaTamMmM aHaaM3a C Konneramu. Mnatdopma Takke
npeanaraet BO3MOXHOCTM MO CO34aHMI0 aBTOMATU3MPOBAHHbBIX OTHETOB W MHTErpauyum C ApYyrumm
cepBucamm Microsoft. B uenom, Power Bl obnagaeT WMPOKMMM BO3IMOKHOCTAMWU ANA aHaAM3a
OAaHHbIX M NoaaepKnMBaeT OU3Hec-nosib3oBaTenein B NPUHATUM 0OOCHOBAHHbIX PELLEHNI.

B ceTsax opraHmsaumm Power Bl MoXKeT BbITb MCNOAL30BaH AA5 CAEAYIOWMX Lenein:

MOHUTOPUHI Npomn3BoAnTENbHOCTN ceTu: Power Bl nossonser cobupaTb AaHHble O
NPOM3BOANTENIBHOCTM CETM, aHa/M3MPOBaTb M BU3YaZIM3MPOBATb WX, YTOObI ObICTPO BbIABNATL
npobnemHble MecTa U NPUHUMATb Mepbl ANA UX YCTPAHEHMA.

OTcnexnBaHue Mcnosb3osaHuAa pecypcos: C nomolbo Power Bl MOXHO OTCAeXmBaTb
MCNONb30BaHME CETEBbIX PECYypCOB, TaKMX KaK MPOMYCKHas CnocOOHOCTb, 3arpy3ka ceTtw,
MCNONb30BaHME CEPBEPOB M T.A4. ITO MOMONKET ONTUMMU3MPOBATb PabOTy CeTU M pacnpeaennTb
Harpysky paBHOMepHO.

AHanns 6e3onacHocTu ceTu: Power Bl no3sonsaeT co3agasaTh Aawbopabl ANS MOHUTOPUHTA
ypoBHA 6€30MNacHOCTM CETU, OTCAEKMBAHUA AHOMANNI U BbIABNEHWUA NOTEHLMANbHBIX YTPO3.

OTYeTHOCTb 1 aHanunTKKa: C nomoLpto Power Bl MOXKHO cO3aBaTb 0T4ETbI O paboTe ceTw,
aHaNM3MpPOoBaTb AaHHble O TPaduKe, UCNONb30BaAHUKN BAHANO0B U MPUHUMATL MHGOPMMPOBAHHbIE
peleHna ana yaydweHuna paboTbl ceTy.

MporHo3mMpoBaHue U1 naaHupoBaHWe: Power Bl no3sosAeT aHaAM3MpoBaTb MU
NPOrHO3MPOBaTb Pa3BMTME CETWU, CTPOWUTb MPOrHO3bl MO MCMNONb30BAHWUIO Pecypcos, 0bbemy
Tpaduka n T.4. ITO NOMOXKET NpPenoTBPaTUTb Npobiembl CETM WM NNAHMPOBATbL ee pPasBUTUE
3apaHee.

Takum obpasom, Microsoft Power Bl npegoctaBaseT WNPOKME BO3MOXKHOCTM A5 aHaAM3a
OAHHbIX WU MOHUTOPUHra paboTbl ceTn, 4To nomoraet 6onee 3PPEKTUBHO YyNPaBAATb U
ONTUMW3NPOBATbL CETEBbLIE PECYPCHI.

®yHKUMM Power Bl no3sonatoT 06beanHATL 60/blume 06BbEMbI AaHHbIX, 06pabaTbiBaThb KX,
a 3aTeM MoKa3blBaTb B yA0OHOM BMAE, Pa3Ae/IMB Ha KaTeropum Ana AanbHenwero aHanmsa. Mpu
3TOM AaHHble PA3/IMYHOIO TMMNA MOXHO NPUBECTM B eAMHbIN dopmMaT. A CO34aBaTb MOAENN MOXKHO
C WMCNoNb30BaHMEM CODOCTBEHHbIX GOPMYS U METPUK ANA KOHTPOAs 6BM3Hec-npoLeccoB u
pe3ynbTaToB. TaKKe aHanM3 AaHHbIX B Power Bl npeaycmaTtpmBaeT COBMECTHOE UCMONb30BaHMe U
paboTy Hag OTYETAMM.

Bce AaHHbIE MOXHO He TOJIbKO aHaAM3MpPOBaTb, HO M MHTEPAKTUBHO BM3Yann3MpoBaTb MPAMO B
nporpamme. [poCTO NepeTackMBanTe 3/1eMeHTbl M CO34aBalTe BM3yanmsaumn, BbibMpas 13
HECKO/IbKMX COTEH BMU3Ya/IbHbIX 91EMEHTOB, pPa3paboTaHHbIX cneumansHo ana Power BI.
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BHeapeHne Power BlIB npunoXeHMa  AOCTYNHO  pa3paboTyMkam C  OMbITOM
nporpammmpoBaHma Ha ASP.NET, Visual C#, HTML, JavaScript. Y Microsoft ectb 06
aTom becniatHbIM Kypc. Ho 1 nonb3oBaTtenn 6e3 3TMX 3HaHWN CMOTYT peann3oBaTb B CcepBuce
npocTble, 6a3oBble PYHKLUMM.

Mnatdopma NO3BOAUT Nerko M HObICTPO yNnopAAoYMBaTb WM AHANM3MPOBATb [AaHHble
KOMMaHMAM C HECKONIbKMMK  KaHanaMm MNpoJak, CAoxHon CRM-cuctemolr n 60onblnmMm
06BEMaAMM NOCTYNAOLLMX AAHHbIX.

Mcnonb3oBaHne cuctembl Power Bl no3BonseTr meHeaKepam M PYKOBOAMTENAM OTCNEXMBATb
TPeHAbl, ONepPaTMBHO aHaNN3MPOBaATb BM3HEC-NOKa3aTeNM, BUAETb 30HbI PUCKA M BOZMOXKHOCTEWN,
NoTeHUMaNbHble TOYKM POCTa U MacLITabmnpoBaHmA.

NHTepdeinc npunoxkeHna

Power Pl npeactaBnset coboit rpaduyeckmin MHTepdenc ana paboTbl C AaHHBIMK U
aHanuTUyeckmx pawbopaoB. OH NO3BONAET NOMAb30BATENAM MOAKMOYATLCA K PA3/MYHbBIM
MCTOYHMKAM [aHHbIX, NPOBOAUTL MX aHANM3, BM3yann3nMpoBaTb Pe3ynbTaTbl U AEANTBCA UMK C
konneramu. NHtepdeinc Power Pl MHTYUTUBHO NOHATEH W ya0OEH B MCNOAb30BaHWUK, YTO AenaeT
npouecc paboTbl ¢ AaHHbIMK Bonee 3GpPERTUBHBIM U MPOAYKTUBHbLIM.

3aeck HarnaaHbIM 06pa3om BUAHO, YTO rpaduyeckmini MHTepderc NporpaMmmbl O4eHb

PACNONIOXKEH K HauMHatoLLEeMy NONb30BaTeNto.
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NHTepdeinc n pabota ¢ Power Bl Desktop

Ha Xxoncre NpuNoXKeHmA cnesa MOXHO YBUAETb TpW 3Hauvka: «Ot4eT», «daHHble» 1 «Moaenb».
OtueT. HyXeH Ana co3aHns BM3yanmnsalumii 1 oTYETOB, a TakKe o61azaeT Bcem HEOHXOAMMbIM
dYHKUMOHANOM A5 3ToM paboTbl.

[aHHble. BHYTpW pasaena MoXHO HalTu pa3HoobpasHble Tabanupbl.

Mogpenb. Pasnen oTBevaeT 3a NpeAcTaB/ieHne cBA3ein mexay Tabanuamm B MoAenn AaHHbIX, a
TaKXe ynpaBaeHne sTUMM CBA3AMM.

Pabota ¢ Power Bl Desktop HauyMHaeTcs C MOAKAOYEHMA K AaHHbIM Pas/NYHbIX BUIOB.
MoAKAtoYeHME NPOMCXOAMT B CeAytoLLeN NOCeA0BaTeIbHOCTH

1) Bknaaka «Pain» B neHte. 3aTem «[1oNy4YUTb AaHHbIEY;

2) OKHO «[lony4yeHWe AaHHbIX» CO CMMCKOM KaTeropuin, K KOTOPbIM MO3BOAAET MOAKIOYUTLCA
Power Bl Desktop;

3) nocne BbIGOpa UCTOYHMKA AaHHbIX HeobxoamMmo BBecTM URL Mam AaHHble y4yeTHOM 3anuchy,
KOTOPbIE HYXKHbl A4 NOAKAOHYEHMA K MCTOYHMKY OT MMEHW NOAb30BaTeNA. ITO CNpaBeaaMBO A1A
NCTOYHMKA « M3 MIHTepHeTa».

4) nocne NOAKMYEHNA MOXKHO BbIOpaTh yA0OHbLI dopmaT Npeobpa3oBaHUA AaHHbIX.

BakHbIM a1iemeHTOM Power Bl Desktop siBnsieTca BCTpoeHHbIN pegaktop Power Query, ¢
NMOMOLLbIO KOTOPOTO MOKHO MEHATb TUM AaHHbIX, PeAakTMPOBaTb TabauMLbl, 06 bEANHATL AaHHbIE
M3 Pa3HbIX UCTOYHMKOB, MEHATb AaHHble MO 33a4aHHbIM YCA0BMAM, MPOMU3BOANTb BbIYUCAEHMA U
T.0.PefakTop 3anyckaetca 4epe3 BKAaAKy «[naBHaa» B neHTe: pasaen «[lpeobpasosaHue
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[aHHbIX». [Mocne Bblibopa noAsnAaeTcA OKHO Power Query. Kaxapld BbINOAHAEMbIA 3Tan
3anMcbIBaeT peaKkTop, YTobbl NoAb30BaTe b B DyAyLlem BCceraa Mor obpatmuTbea K yaobHomy Ans
Hero cnocoby npeobpasoBaHmA.

Co3aaHune BM3yanm3aumm 1 oT4eToB

Co3aaBaTtb BM3yasibHble 31EMEHTbl MOXKHO Moc/ie Npeobpa3oBaHMA AaHHbIX K HYXXHOMY
BuAy. [Ons 3TOro Hy)KHO 3arpy3nTb AaHHble B oT4yeT. B Habope Power Bl Desktop 6osbuioe
KONMYeCcTBO pPa3HOObpasHbIX BM3YyasbHbIX 31E€MEHTOB — AMarpamMmm K rpaduKoB pasanMyHOro
TMNa.BbibpaTb NOAXOAAWMK MOXKHO C MOMOLLBIO BKIAAKM «Buayanmsauma». Kpome cTaHAapTHbIX
BMAOB AMarpamm u rpadMKoB, MOXKHO CO3[aBaTb WX MO/Ib30BaTe/IbCKME BaPMAHTbI UAN WM
3arpyatb u3 6n0Ka «Elle BM3yanbHble 31eMeHTbl». Koanekuma Co3AaHHbIX 31eMEHTOB,
XpaHsawancsa 8 ogHom danne Power Bl Desktop, Ha3biBaeTca oT4eToM.OTYETbI MOTYT NPEACTABAATb
coboi cnoxHble 1 adhdeKTHble Habopbl BM3yasbHbIX 3/1EMEHTOB. 3TO MOXHO cAeNaTb, 06beANHNB
[aHHble M3 HECKO/JIbKMX MCTOYHWMKOB B OAMH OT4yeT. Power Bl, B cBOlO ouepenp, nMo3sonset
NPeAoCTaBUTb K HEMY AO0CTYN BCEM, KOrO Ha3HauYUT aaMUHUCTpaTop.llpeaocTaBneHmne 40CTyna
NPONCXOAMT NOCAe TOro, KaKk OTYeT yxKe onybankoBaH. MOXKHO pa3pelmnTb AOCTyN ANA BCeX Mo
onpeaeneHHon ccoblnke. Mybankauma NPoncxoamT B Caeaytoller nocaes0BaTebHOCTH:

1) BKnagKa «lnaBHas» Ha neHTe, MeHO «Onyb6anKoBaTb». MPOMCXOANT NOAKNOYEHME
Power Bl Desktop Kk cnyskbe Power Bl;

2) Power Bl npeanoxuTt BbibpaTb, rae HeobXxoaMMo NpeaocTaBuTb 0bLWMIA AOCTYN — B
paboyelt 0b6n1acTM KomaHabl, B IMYHON paboyelt obnactm Man B Apyrom mecte.TakKe MOMKHO
OTKpbITb B Bpay3epe app.powerbi.com v 3arpy3ntb oT4eT TyAa.

Kak obecneuymBaeTca 6e30MacHOCTb

PaboTa ¢ 60/bWMMM MaccuBaMm JaHHbIX TpebyeT ocobbix mep nNo obecrnevyeHnto He3onacHOCTK.
Power Bl, Kak pa3paboTka Microsoft, ocHoBaHa Ha Azure. 370 cTaBuT Power Bl Ha 0AMH ypoBeHb C
APYrYMMKW NpPOoAyKTamMK Kopnopauum no obecneyeHmto He3onacHOCTM paboTbl ¢ MHPOpMaLMeEN.
Kaxablh NONb30BaTeNb MOXET BOWTM B CUCTEMY, MCMOMb3YA TONbKO JIMYHYIO YYETHYH 3anucb
Azure Active Directory. Kpome TOro, oH CamoCTOATENIbHO MOXET onpeaenaTb CTeneHb A0CTyNa K
KaxkaoW eanHuue MHOOPMaUMK, YCTaHaBAMBAA rpaHMubl Ana Apyrux. B cBoto oyepenpb, 3TO
HanaraeT OTBETCTBEHHOCTb Ha MONb30BaTenNA, NPEeAOCTaBAAWErO APYrMM 0CODbIN ypPOBEHb
aoctyna.

CyuwiecTsyeT 1 MOBUIbHOE NpunokeHne Power Bl

Power Bl moxeT paboTaTb He TO/IbKO Ha KOMMbIOTEPE UM HOYTOYKE, HO M1 Ha
YCTPOWMCTBAX, UCMONb3YIOLLMX onepauynoHHblie cuctembl iOS, Android 1 Windows. MNMoaHbIi
dYHKUMOHAN ¢ MOBUABHBIX YCTPOMCTB NpeaocTasieH He byaeT. Tak, c TenedoHa MAM NAaHLWeTa,
paboTatolwmx Ha Android, HegocTynHa paboTa No co3gaHunto NaHenem MoHUTopuHra. OgHako Ans
MOBU/IbHbBIX MPUIOKEHMN AOCTYNMHA BO3MOMXKHOCTb 0ObIYHOIrO MPOCMOTPA NaHesen
MOHUTOPMHIa. 3T0 yAO6HbIN dopmaT A/1A paboTbl HECKO/IbKMX NOb30BaTENEN C PA3HbIM
YPOBHEM A0CTyNa 0OAHOBPEMEHHO. Hanpumep, ecan noaxkAto4eHHOMY Noib30BaTeNto TpebyeTca
HenocpeACcTBEHHO CaMa BM3yanun3aLma, eMy AOCTaTOYHO ee NpeacTaBaeHns bes
HeobxoAMMOCTH pefaKkTMpoBaHuA.llaHeAn MOHUTOPMHIA Ha MOBUABbHBIX YCTPOMCTBAX
npeAcTaBieHbl B BUAE CMMCKA, N3 KOTOPOro MOXHO BblOpaTh MHTEpeCyoLLyto NaHenb. JaHHble
6ynyT oTobparkaTbCa APYr Nog APYrom, a YTobbl NOMeHATb GOpPMaT BM3yann3aLmm, 40CTaTOYHO
NOBEPHYTb CMaPTPOH MM NaaHwWweT Ha 90°.0TYeTbl NpeacTaBaeHbl B MOOUAbHbBIX MPUIOKEHNAX
TaKXKe No-pasHoMy. VIX MOXKHO NOYYNTb M3 CAMOro NPUIOXKEHWA, C CepBepa OTYETOB, 13
BHYTPEHHMX CEPBUCOB MOBUNIBHOIO yCTpoMcTBa. OTYeTbl MOTYT ObiTb NPEACTaBNEHbI B BUAE
CMWNCKA, KaK 1 NaHeNn MOHUTOPUHIA. Y3HaTb MX HECIOXKHO: HANPOTMB OTYETA MOXKHO 3aMeTUTb
HebONbLYIO MKOHKY enToro am YepHoro useTta. MOoXHO Nerko yBenmumBaTb AN yMeHbLWATb
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MacwTab oTobparkaemMblx AaHHbIX, U3MEHAA ero BpyYHyto. PaboTa npunoxkennin ana ioOS n
Android BO MHOrOM MoxoKa, HO OT/INYMA NPUCYTCTBYIOT.

i0S. OnepauyMoHHana cucTema AaeT BO3MOXKHOCTb paboTbl ¢ cayxboi Power Bl, cepsepom
oT4eTOB U cNykboM Reporting Message Ha MOBUAbHbIX yCcTponcTBax. [pocmaTpmnBaTh AaHHbIE
MOXKHO B 10KaNbHOM 1 0bnavyHon cpede. Kpome Toro, A40CTynHa GyHKLMA ros0COBOro
nomoLHMKa Siri, KoTopbIM ByaeT AaBaTb KOMaHAbl BHYTPU NPUAOKEHUA. Hanpumep, MOXHO
HaCTPOUTb AOCTYMN K HEOOXOAMMOMY COAEPKMMOMY (BaXKHOMY OTUYETY) M C MOMOLLIO HAXKATMA Ha
ApAbIK Siri ero onepatMBHO OTKPbIBaTb. OTAENbHO BO3MOXKHA HAacTpoMKa paboTbl Power Bl 1 Ha
Apple Watch.

Android. TnobanbHO onepaunoHHasa cuctema Android mano Yyem OT/IMYaEeTCs OT CBOETO
KOHKypeHTa. MpunoxeHne ans ycTpomncTs, paboTatowmx Ha aTol OC, TakKe no3sonseT
NPOCMaTPMBATb OTHYETLI M YNPABAATb MMM KaK B I0OKA/IbHOM, Tak 1 B 0b6n1avHoM cpeae. Ana
ONTUMaNbHOM PaboTbl C TekylLel Bepcnen Power Bl Tpebyetcs Bepcua Android He paHee 5.0.
[ns noncKa BakHbIX AaHHbIX MOXXHO MCN0Ab30BaTh Google-nounck.Windows Mobile.
EAMHCTBEHHAA M3 NPeACTaBNEeHHbIX ONepaLMOHHbIX CUCTEM, OTKa3aBLWMXCA OT PaboTbl C
npunoskennem. NMocnegHen sepchen OC, noaaepmsatowlet paboty Power Bl, 6bina Windows
10.Habop A3bIKOB, NOAAEPHKMBAEMbBIX MOOUABHBIMW MPUNOKEHUAMM, YyTb MEHbLUE, YEM B
OPUIMHANbHbIX Bepcuax cMapTdoHoB. B Power Bl pa3pelweHo ncnonb3oBaTh TONbKO TOT A3bIK,
KOTOPbIN 3aNMcaH B HAaCTPOMKax TenedoHa Kak OCHOBHOW. MeHATb ero B xoae paboTsbl
Henb3a.Power Bl MOXHO Ha3BaTb OAHUM 13 CaMblX YA0OHbIX CEPBUCOB MO BU3Yyanu3aLmm
AaHHbIX.

3ak/sitoyeHne

Power Bl - 3TO MOLLHbBIA MHCTPYMEHT 418 BM3yanm3aumm AaHHbIX M aHAAUTUKK, KOTOPbIN
No3BO/IAET MONb30BaTENAM CO3/1aBaTb MHTEPaKTUBHble Aawbopabl M OTYETbl Ha OCHOBe
PA3/IMYHbIX MCTOYHMKOB AaHHbIX. OCHOBHOE NpumeHeHMe Power Bl BKAtoYaeT B cebs:

Bun3ayanmsauma gaHHbix: Power Bl no3BoAAET N0Ab30BaTENAM BM3YaAN3MPOBaTb AaHHbIE U3
Pa3/IMYHbIX UICTOYHMKOB B BUAE rpadmKoB, AMarpamm, TabaumL, 1 KapT, YTO MOMOTraeT /iydLle NoHATb
[aHHble N NPUHUMaTb 0OOCHOBAHHbIE peLleHus.

AHannTnKka AaHHbIx: Power Bl npenocTaBnAeT MOUWHbIE MHCTPYMEHTbl ANA aHanmM3a AaHHbIX,
BK/I0YAA BO3MOXKHOCTb CO34aHMA BbIYUCAAEMbIX CTOMOLOB M MEp, MCMOAb30BaHNE PA3NYHbIX
GUNBTPOB M YCNIOBUI, @ TaK¥Ke BbINO/IHEHME CNOMKHbIX PACYETOB.

Co3pgaHne otdyetoB un gawbopaos: C nomouwpto Power Bl nosnb3oBaTesnn MOryT co3zaBaTb
MHTEPAKTUBHbIE OTYETbl M AaWbHOopAbl, KOTOPbIE MO3BOAAIT ObICTPO BMAETL OOLLYIO KAPTUHY U
aHaNM3MpPoBaTh AaHHble bonee apPeKTUBHO.

CosmecTHas pabota: Power Bl no3sonseT noab3oBaTensM COBMECTHO paboTaTb Hag AaHHbIMU,
CO3/4aBaTb KOMaHAHble OTYETbl 1 AaWbopabl, 0OMeHNBATLCA AaHHBbIMU N OTYETAMM C NMOMOLLbIO
obnayHbix cepsumcos Microsoft Azure.

NHTerpauns ¢ apyrmummn cepsmcamn: Power Bl nHTerpupyetca ¢ apyrumm cepsicamm Microsoft,
Takumun Kak Excel, Azure, SharePoint, yTo obecneumBaeT Hosee LWNPOKUE BO3MOMKHOCTM U
ya06cTBO B paboTe ¢ AaHHbIMMN.

Takmm o06pa3om, OCHOBHOe npumeHeHWe Power Bl 3aknto4aeTcs B aHaAM3e [aHHbIX,
BM3yanm3aumm uHdopmaummn, co3gaHuMM OT4eToB M AalibopaoB, coBMecTHOW paboTe Hag
NAHHbIMK M MHTErpaLmm ¢ Apyrummn cepsmcamm ans bonee aGGeKTMBHOro ynpaBneHma 1 aHanmnsa
NHbOPMaLMN.

Kak BMAHO M3 Bbille MOKa3aHHbIX CKPUHLIOTOB, rpaduyeckmin MHTepdeinc nporpammsi
obnasaet NErkoCTblo WM MPAKTUYHOCTBLIO, YTOObI Cpa3y BHWKHYTb B CyTb npoucxoasuiero. C
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YBEPEHHOCTbIO MOXHO CKasaTb, 4YTO nporpamma Power Bl NonHOCTbIO NMOKpbIBaeT Te 3a4auw,
KoTopble el bbian 3aaaHbl. B nepsyto odepenb Power Bl npo BM3yanmsaumio 60abWLNX AaHHbIX U
aHanuMTuKy. [ake mmea cBOW HebonblWOM OM3HEC, Bbl MOMETE MCMNO0/b30BaTb MPOrpammy
abcontoTHO 6ecnnatHO M BHeAPUTL e€ B Bally NMpe3eHTauuio AN Aa/ibHeMWero ncnoib3oBaHmA
B0 aHANUTUKM MPOUCXOAALLErO B Ballem Hu3Hece.

NTaK, 4TO e BCe-TakM HY)KHO 3HaTb, 4TOObl 3addeKkTnBHO paboTaTth ¢ Power BI? Xouy
OTMETUTb, YTO TeXHONOMMK Bl o4eHb NPOABUHYAUCH, M Tenepb AnA paboTbl He TpebyeTca ObiTb
npodpeccnoHanom B obnactu 6a3 AaHHbIX, HanucaHue SQL-3anpocoB M T.4. [punoxeHue
Microsoft Power Bl BktoyaeT B cebsa MHCTPYMEHTbI, KOTOPbIE YXKE MCMOAb3YTCA AN Hu3Hec
aHannTmkn B Excel — HaacTporikn Power Query 1 Power Pivot. M, KOHEYHO e, HYXKHO Hay4YnTbCA
pabotaTtb C camuMm npuaoxeHnem Power BIl. Takke Bam noTpebyeTcs 3HaHWe dopmyn
DAX (HaacTpolika Power Pivot).

[ymato, ans Bac Bce ByaeT NpoOCTO, €C/IM Bbl YXKe 3HAKOMbI C STUMW HAaACTPOMKamuK. Ecam HeT, To
HY*KHO CPOYHO Hay4MTbCA. ITU 3HAHWUA HYXKHbl HE TONbKO Ana pabotbl ¢ Power Bl, HO n ans
PacyeToB C MOMOLLbIO BCEM HaM Y¥Ke AaBHO 3HaKOMoro Excel.

Cnncok nntepatypbl

1. H.Ceprees, Power Bl: oT HOBMYKa [0 yBEPEHHOro OU3HEC-N0/1b30BaTeNA

2. A.byayes, ABTOop cTaTbk: Power Bl — onncaHmne 1 BO3MOXKHOCTH
aHanuTmMyeckon nnatdopmbl oT Microsoft

3. https://infostart.ru/1c/articles/1091360/

4. H.Ky3eHbaeB, Hayuncb co3paBaTb MHTEPAKTUBHbIE OTYETbI C MOMOLLLbIO
Power Bl ot Microsoft

5. https://learn.microsoft.com/ru-ru/training/modules/get-started-with-power-bi/
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CPABHUTE/IbHOE N3YHEHWE
XUMWYECKOTO COCTABA BMOOTXOLOB
[PAHATA, XYPMbIl, MAHOAPUHA N TPYLUW

Fadun3os Cammp apub orbl
HayuHbIn coTpyaHvk JlabopaTtopuu TEXHONOTMK NepepaboTkh 1 xpaHeHua GpykToB HayuHo-
NCCNes0oBaTeNbCcKoro MHCTUTYTa [hosoBoacTBa M HaeBoacTBa MUHUCTEPCTBA CENLCKOTO

x03amncTea AsepbamaxaHckom Pecnybamnkm

BoraTtcTBO 3NUAEMNONOTMUYECKUX JaHHbIX B HAYYHOM MUpPE NoAYEePKMBAET BO3MOMKHOCTb
TOrO, YTO PACTUTE/NIbHAsA AMETa MOMKET CHU3UTb PACNPOCTPAHEHHOCTb TakKMX PaCnpPOCTPaHEHHbIX
3abonesaHni, Kak  awabet, cepae4yHo - cocyaucTble  3abosneBaHWs,  pak
MHCY/bT. TepaneBTUYeCKM  3bPEKT  pPacTUTENbHbIX  WCTOYHMKOB  YaCTMYHO  OOBACHAETCS
GEHONbHBIMMN BTOPUUYHBIMK METaboUTamMM NN NOANPEHONbHBIMK coeanHeHUAMU. OCHOBHbIe
rpynnbl noandbeHoN08 BKAOYAOT GAaBOHOUAbI, GEHONbHbIE KUCAOTbI, U AUrHaHbI [1].

CTunbbeHomabl  OTHOCATCA K ocoboi rpynne nonndeHOoNbHbIX BELLECTB, ABAAOTCA
XMMWYECKM U TEPMUYECKM CTabUNbHBbIMK COeMHEHUAMM, 0D6NaAat0T CBOMCTBAMM MOMNOLEHNA
Y®-n3nyyeHns un - bayopecueHuUmMn, YTO AaeT  BO3MOXKHOCTb  MAEHTMOMUMPOBATL KX
CNeKTpaibHbIMW METOAAMM.

Ocoboit NonynApHOCTbIO B KayecTBe WCTOYHMKOB MNOAMPeHonoB M draBoOHOMAOB
NONb3YOTCA NAOABI FPAaHaTa M NONYYEeHHbIe U3 HUX COKM [2-3].

MHOro4YncneHHble AOKAMHUYECKME WCCNeoBaHMA MNOATBEPAMAN, 4YTO dnaBoHOMAPI
rpaHata 061a4atoT BbIPAXKEHHbIMM AHTMOKCUAAHTHBIMW U MHIMOUPYIOLLMMUM OnpeaeneHHble
depmeHTbl cBOMCTBaMWU. bnaroaapsa 3TOMy 3KCTPaAKTbl PA3/IMYHbIX €ro YacTen U Ux KOMBUHaLMMK
C/ly»KaT OCHOBOW HOBbIX KOCMETUYECKUX cpeacTB M BA[, NpW3BaHHbIX HE TONbKO YAYYLIUTb
COCTOAHME KOXM, HO M 3alMTUTb HAaC B KaKOM-TO mepe OT BaKTepuasbHbIX, BOCNANUTENbHbIX,
CepaeyHo - cocyamcTbix 3aboneBaHnI, paka u Apyrux Heayros [4].

Hanbonee 6oratbiMmm nonvdeHonamm 4actamm NNoAa rpaHata ABAAOTCA KOMKMCTbIM
OKONOMNOAHMUK U CBET/IbIE MACUCTbIE NEPEeropoaKkM (Mpu NoNy4YeHMM COKa OHM OTAENA0TCA BMECTe
1 06pasyoT GpaKLUMIo OTXOA408 Mo 00LIMM Ha3BaHUEM “KOXypa”), a CaMbiM PacnpoCTPaHEHHbIM
METOA0M MX N3BEYEHUNS M3 KOXKYPbI ABASETCA BOAHOE 3KCTparnposaHue [5-6].

TOKCMYHOCTb rpaHaTa M ero aKCTPaKTOB HEBbLICOKA - 3TO MOATBEPNKAAOT, Kak nocneaHue
MccneloBaHMA, Tak U TbICAYENETHUA OMbIT MPUMEHEHUA rpaHaTa B MeAULUMHE pPas3UYHbIX
LUMBMAM3ALUMA. PasnMyHble YacTW NA0A0B, BKAKOYAS KOXKYPY, TPAANLUMOHHO MCMONb3YIOTCA ANS
nedeHns psaa 3abonesaHui.

JNLWb KOpEeHb 3TOro pacTeHus 1 ctebenb 0ObIYHO HEe MCMONb3YHOTCA U KnaccudULMpyroTCa
KaK MoTeHUManbHO onacHble cpeacTBa, 0cobeHHO B 60ablINX KonndecTBax [4, 7].

B tabn. 1 u 2 npeactasBaeHbl CBEAEHMA O KOMYECTBEHHOM COAEPMKaHMUM MUTATebHbIX
BELECTB M PEHO/bHbIX KUCAOT B Pa3/IMYHbIX YacTaX N104a rpaHaTa.
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Tabnuua 1. CoaepskaHne NUTaTeNbHbIX BELLECTB B Pa3/IMYHbIX YacTax NaoAo0B rpaHaTta (r/100 r)
[8].

YacTtb nnoaa Boaa 3ona benku Rupbl Yrnesoapl
Cok 85,0+0,67 | 0,43+0,06 | 0,1240,03 0,06+ 0,03 14,39+0,69
KoKncTbin 8,15+0,47 | 3,18+0,18 | 0,96%0,06 0,81+0,02 86,89+0,54
OKONOMNOAHMK

MNeperopoaku 7,06£0,07 | 4,49+0,07 1,01+0,03 0,89+0,02 86,52+0,18

Tabnnua 2. CogepraHne GeHONbHbIX KUCAOT B Pa3NMYHbIX 4acTaxX NAoAoB rpaHaTa (mr/100 r) [8].

YacTb nnoaa Fanno - | Xnopore - | BaHunmHo - | Koden - | Katexo- CuHepreTu-
BaA HOBaA BaA HaA BaA Yyeckue
Cok 6,38 25,9 3,3 1,3 6,2 0,0
Kopka 758,7 2837,8 93,6 0,0 0.0 758,8
MNeperopoakun 620,8 2465,9 0,0 22,9 242,4 0,0

CoK nnoA0B rpaHaTa sBASETCA XOPOLWMM UCTOYHMKOM TaHWHOB, TEPMNEHOB, a/Ka 0na0B,
CanoHMHOB, $1aBOHOMA0B, KapAeHONNA0B (ar/IMKOHbI PACTUTENIbHbIX CEPAEYHbIX TIMKO3NA0B) ©
cmon. MoapobHO BUOXMMMYECKMIA COCTaB Pa3/IMYHbIX YacTel rpaHaTta u3noxeH B ob63ope [9]. B
KOXKype rpaHaToB CoAep:KaTca B OONbLIMX KoAMyecTBax $aBOHOMAbI M TaHMHbI (B YaCTHOCTM,
3NNaroTaHWHbI, NyHWKaANarvH, KOpPWAarvH, rpaHatMH M Ap.), UMEKTCA TakXKe ankanouabl. Mo
[aHHbIM TOro e J1aHCKM, 3PdEKTbl IKCTPAKTOB rpaHaTa He y/AaBanocCb A0 CUX NOopP 0OBACHUTL
NEeNCTBUEM KaKMX-NTMBO M30IMPOBAHHbIX KOMMNOHEHTOB.

Koxypa nnoaoB rpaHaTa COAEepKMT KymapuHbl U GypOKymapuHbl B KoamnyectBax 75-90
Mr/100 r ee cbipot macchl, 80-90% KOTOPbIX MO CBOEM XMMMYECKOW CTPYKType SABAAOTCA
rnoko3mgamm  [10]. HaubonbliMii  mnHTepec ©3 COeAMHEHWI 3TOM  TPyMnbl  BbI3bIBAKOT
OKCMKYMapWHbI, CnocobHble npeaynpexaats o6pasoBaHWe TPOMOOB, pa3pbiBbl COCY/0B.
[AMKO3MObl KYMapUHOB ABAAKOTCA OTBETCTBEHHbIMMW 33 HEMHOIO HEMPUATHbLIM 3amax C TOAMKOM
3aMaxa CBEXECKOLWEHHOro CeHa, NOABAAKLWMACA MNPU HaAPYLEHUM LLENIOCTHOCTM rpaHaToB B
npouecce nx TexHonornyeckon obpaboTkm.

Kak BMAHO M3 Tabauubl 3, KOXypa rpaHaTta MeHee 6oraTa Caxapo3oi, MEeKTUHOM,
reM1UenNoN030M, LeNNN030M, MUHEPANaMM, ODLLIMM a30TOM U IMNOGUABHBIMM BELLLECTBAMMY,
YeM KOKypa LIMTPYCOBbIX, HO 3aTO B HeWll coaepxutca 6osblle MOHOCAXapWaoB, TUTPYEMbIX
KMCNOT, NIMTHMHA M PAcTBOPUMbIX B BOAE M  KUCAbIX M LLENOYHbIX pacTBopax GeHOoNbHbIX
coeamHeHnn (13,82% npotne 4,06% BO34YLLIHO-CYXOM MACChl KOXKYPbI).
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Tabnunua 3. XMMWYECKMIA COCTaB CYLLIEHOW KOXKypbl MA0A0B pasHbIX BUAOB, /100 1

[MoKa3aTeNm XMMMYeCKOoro cocTaBa Koxypa
[paHaToBas | Xypmosada | MaHgapuHoBasa | pywesad

Boaa 10.0 9.8 10.0 9.5
TUTPYEeMble KUCAOTHOCTbI (Mo 5.42 0.52 0.71 0.94
NIMMOHHOWM KucnoTe)
[NtoKo3a 16.0 2.96 1.85 -
®pyKTO3a 15.70 20.90 18.50 -
Caxapo3a 3.32 6.0 6.11 6.39
PacTBOPUMbIN NEKTUH 3.79 3.74 5.75 3.69
[MpoToneKkTnH 7.69 4.74 14.66 7.0
FeMunuenao3bl 2.38 4.2 2.8 3.61
Llenntonosa 0.50 11.0 4.60 6.80
JINrHAUH 13.0 17.0 11.0 21.2
MuHepanbHble BELWECTBA 1.20 1.60 1.40 1.10
*nponoaobHble BellecTsa 15 7.0 10.0 8.75
A30TUCTble BELLLECTBA 5.47 5.03 7.44 3.80
MNonndeHosbl cBobodHbIE 8.11 1.04 1.35 0.6
(BomopacTBOpUMbIE)
MNonndeHosbl 1.56 0.42 0.42 0.05
KMCNOTOrMAPON3YEMbBIE
(M3BNEUYEHHbIE B npouecce
aononHutensHon obpabotkmn 1,25
% BOAHbIM  pacTtBopom H2S04
OCTaTKa KOXypbl OT ee BOAHOM
9KCTPaKLMN)
MNonndeHosbl 4.05 2.6 2.29 0.16
LLEeNOYHOTUAPONNIYEMbIE
(M3BNEYEHHbIE B npotecce
obpabotkm 1,25 % BOAHbIM
pactBopom NaOH ocTaTka Koxypbl
OoT ee nocaea0BaTeIbHOM
3KCcTpakumm Bomon mn 1,25 %
BOAHbIM pacTsopom H2S504)
AckopbuHoBas kucnota (mr /100 ) 8.17 14.58 183.04 7.04

N3 aTolM Tabauubl TakKe BWAHO, YTO B KOXKYpe rpaHaTta Lenftn03a COAEpPXKUTCA B
HeCYLLEeCTBEHHbIX KO/IMYEeCTBaX, OCHOBHbIMM €e YIAeBoJaMV  ABAAIOTCS  MPOTOMNEKTUH,
reMMLEentN03bl U INTHUH. B cemeHax rpaHaTa Le//1to103bl COAEPHKUTCA HaMHOTO Hosblie, Yem
B KOXYype.

TBepapble NOCAe3KCTPAKLUMOHHbIE OCTaTKM OT MI0A0B Pa3HbIX BUAOB NPeACTaBAsOT COHOoM
NPOAYKTbI, COAEpPKaLIME NULLEBLIE BOJIOKHA - KOMM/IEKC, B COCTaB KOTOPOrO BXOAMT CTPYKTYPHbIN
6enoK, NeKTUH, FreMULLeNI0N03bI, LIeH0103a U INTHUH.
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PUCYHOK. bBanaHc mexay OCHOBHbIMM KOMMOHEHTAMW MULLEBbLIX BOJOKOH,
BblAENEHHbIX M3 PAa3HbIX UICTOYHMKOB (B MPOLEHTAX OT MX CYMMAPHOro KOAMYecTBa):

A - KOXypa nsn0008 XypmMel py4yHOU o4UCMEKU; B - KOoxypa nsnodos epaHama
py4YHoU o4ucmKu,; C- KOXypa na0008 MaHOAPUHA py4HOU oyucmeku; D — koxcypa nnodos
epywu,; E—cemeHa nnodos epaHama, F — A67104HbIe 8bIHUMKU.

B puCyHKe MOKa3aHO, YTO B 0OLLEeN Macce MULLEBbIX BOIOKOH KOXypbl rpaHata Ha
uennnosy npuxoamtca 2.1 %, 8 cemeHax — 8.5 %.
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CRYPTOOL NHCTPYMEHTI KOMEIMEH
KPUNTOTPAGUNASBIK LUMNDPIIAY
TATCbIPMANAPBIH ARY3ETE ACbIPY

Hymabek Hypait ©mipbeKKbi3bl

J1.H. Tymunes aTbiHA4afbl EYY AKNapaTTbIK KaYincCi3aik MamaHablfbIHbIH, 1 Kypc
MarmcTpaHTbl, AcTaHa, KasakctaH

FblbIMK KeTeKwWici —

K.M. CarnHabikoB

AHHOTaLMA: byn makanaga Kpuntorpaduanbik Wndpaay macenenepin Wwewy ywid cryptool
NPOrpaMmanblK »KacakTamacblH KOAZ4aHy KapacTbipbinadbl.CrypTool —Kasipri 3amaHfa AemiH
JPTYPAI Wndpnay aaicTepiMeH YMpeHyre KaHe NPaKTUKa/bIK XYMbIC iCTeyre apHanfaH KenTereH
KypanaapAabl ycbiHagbl. Makanaga Kpuntorpaduanblk xaTTaManapabl Kypy MeH Tangayapbl Koca
anfaHaa, nnatdopmaHbiH  QYHKUMOHANAbIFbIH - Tandayfa Haca  Hasap  aygapblnabl.
KpuntorpaduaHbl OKbITy XaHe 3epTTey YWiH cryptool KocCbIMWacbiH KOAAaHy MblCanaapsi
KenTipinreH, COHbIMeH Katap Oyn Kypandbl akaZeMWANbIK KoHe Kacibu opTada KoNAaHyAblH,
bIHFAN/bINbIFBI MEH TUiIMAINITH Garanay. MaKkana AknapaTTbiK Kayincisaik »aHe kpuntorpadus
canacblHAaFbl MamaHAapFa, COHAAM-aK OCbl BaFbITKA KbI3bIFYLWbIAbIK TaHbITKAH CTyAEHTTEP MeH
OKbITYLUbIIAPFa apHa/IFaH.

KinTTi cespep: CrypTool, KpunTorpaduansik aaictep, wndpnay anroputmaepi, wudpnay
Kayinci3airiH Tangay, CMMMETPUANLIK WKdpaap, acCMMMETPUANbIK Wndpnap, anroputmaepain,
KpunTorpaduanblik 6epikTiri, xaw GyHKUMA.

ByriHri TaHaa wubpnay KymeciHiH, Kpuntorpaduanbik OepikTiriH apTTbipy a4icTepiHiH,
iwiHae xaWw dyHKUMANAPbIHA Heri3genreH anropuTMAEpAi, COHAan-aK CUMMETPUANbI MKaHE
AaCUMMETPUANBIK anroputmaepai atan etyre 6onagpl. OnapaplH, KPMATO-TE3IMAINITIH 3epTTey
MacesienepiHe Ken KeHin 6OeniHeai. byn markanaga CRYPTOOL-2 6afgap/iiamanbik, OpTachblH
nanganaHsin, Wudpaay anropuTMIiHAEPIHIH,  MbiCanbliHAa KPUNTO-TE3IMAINIK  Macenenepi
3epTTeng,.

TemeHae apHalbl cypeTTepMmeH bafaap/iaMaHblH, HEri3ri Tepe3eciHiH, cypeTi KepceTinreH.
Cryptool-2 Beta' knaccuKkanbiKTaH Kasipri 3amaHfbl Wwudpaay TypaepiHe AeiiH (acuMmeTpuanbiy,
YKOHE CUMMETPUAbI) KONTereH TaHbIMan anropUTMAEPAi OPbIHAANYbIH KONAANAbI.

BuskeHep, Lesapb, DES, AES, RSA wudpnay anroputMmaepiHe apHafifaH Kes-Kesred
Tancbipmaaa TanTblpmac Kemeklli nHctpymeHT Cryptool 2 Beta KnaccuKanbik KaHe 3amaHaym
Wndpnapabl TanaayFa Hemece TinTi Oy3yFa apHanfaH apTYPAi KPUNTO-aHANNTUKANbIK Kypanaapapl
yCbiHaZbl (KinTTepai TaHAayAblH eH KapananbiM apici »kaHe T.6.). CoHAal-aK KpWNToaHanus
WwndpnaymeH bipre skacanybl MYMKIH.

OyHKUMOHaNAb! aHe 6acka dyHKUMANAP alTap/iblkTan KeHerneni, mbicanbl, benrini 6ip
CTaHAapTTap 6oMbiHWaA TypAeHAipy (MaTiH) HeMece NOorMKanbiK anrebpaHbl KONZAAHY KaHe T. 6.

L ApHaiibl nHTepdeiici 6ap MHCTPYMeHT (baFoapiama) ataybl
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BafgapnamaZa KONZaHbINATbIH - BapablK  WKdpAap MeH  KOCbIMWa  Kypblafblaap
yHKUUOHAObI 6r10kmap TypiHae skacanadbl. OCbl YLIiH OfaH CalKec KeneTiH 6Genrini 6ip
napameTtpnepai TeHwey moayni 6ap CrypTool2 Bu3lyanapl 6afgapnamanayrsa apHasifaH
rpaduKanbiK NanaanaHyLbl MHTEPPENCiH yebiHaabl. OCbl KOMNOHEHT ©3iHiH, iLLKi onepaumanapbiH
enecrteTe anagbl. byn oHbl NaganaHyllblfa biIHFANAbI Tei, COHAbIKTaH 01 6apablK MafiMeTTepai
Kajafanan anagpbl.

CrypTool - byn Kpuntorpaduanbik anropuTMmaepre apHaafaH WarblH yMKuneams, bipak on
BeO-CanT peTiHAe eMec, XeKe KOCbIMLLIA PeTiHAE *KacanfaH.

Cryptool - Kpuntorpadua aereHimia He, KpunTorpaduaHbiH, KaHaal anroputmaepi bap
YKOHE 0/1ap Kanam }yMblIC icTenai, ernken-Tenkenni TyciHaipeai.

- B CrypTont 1.1 (Nghy Buld 6201.1) - New Project ) =,

— = Qe [He— x | A Wasd X | Settiege x (O ¢ Curtedbiom.. x

Classic Ciphers
EA("—IVX
v > B o)~ >

i _ posme e HE]T T(ggme | oo = P

@ Enigmy e quek b cx jurmpe over the lazy dog Widh tfn eurzg ire mapev ryhs whh odeh 9

N o coner
E Lowenz S242

o a
d M -

’ o 160 44 chaeacters. 1 line
B9 rnne

] e || o Alphabet Parameters - :

Classic Clphery

@ Modern Ciphary
W Steganograpty
7 Mash Functions

L) Cryptasatysis

&) Protecoks
5 Tooks

we e

Iofo 091454576 Execute model sow!

Cypet 1. Cryptool 2 Beta nporpamMmarnbiK acakTamacbiHblH, HEri3ri Tepeseci

bargapnamanbl  Wizard pexumiHae nanpganaHy  Kbi3blkTbl.  CrypTool 2  Beta
barnapnamacbidbiH, Wizard pexkumi — 6yn KpuntorpaduaHbliH, HerisgepiH Kagam-KagammeH
TaHbICTbIPATbIH, OKbITYfa apHanfaH Kypaeni Kypan. byn pexumm KnaccukanblKTaH kypaeni RSA
»oHe AES cuaKkTbl anroputmaepre aemiHri wndbpnepai TaHaay MeH napameTpiey npouectepiH
KaMTKbl, 9P Kadamabl TO/bIK TEOPUANBIK TyCiHAipMmenepmeH bepeai. byn pexxkum wmndpnay KaHe
newdpniay NpouecTepiH WbiHalMbl yakbliTTa baKkblnayra MyMKiHAIK 6epeTiH BM3yannsaumsnapabl
nHTerpaumsananabl.  Ceintin, Wizard Tek  KpuntorpadumaHbl  OKbITYMEH  LLUEKTENMEN,
KpunTorpadusanbiK a4icTepai TepeH Tanaayfa KaHe KMbepKkayincisaik canacbiHaarbl CblHW onnay
KabineTTepiH AambITyFa biKNan eTeai.

2 BnokTap - 6y epae apHalibl CXemanbik, TIKTOpPTOYPbIWTL durypanap
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@ CrypTool 2.1 (Stable Build 9033.1) - Wizard - o 4
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K.

Here, you can input the message and the key to use.

Encrypt or Decrypt:
Encrypt v
Chaining mode:
Electronic Code Book (ECB)
Key (hex values):
5268616¢73617961

Message 10 encrypt:

Repeat all the steps flom the previous task, while.

using Caesar's cihper with an arbitrary key instead of the DES cipher. Compare the obtained results with the results
from the previous task. Describe/explain your observation

Z&sm [1

H P Baeayire 3nech TeKcT 41 noucka

CypeT 2. CrypTool 2 Beta nporpammacbiHbiH, Wizard pexXmnmiHiH, Herisri Tepeseci

CrypTool 2 Beta KongaHa oTblpbin, DES wndpnay npoueciH alkbiH KepceTyre 6onaabl, 6y
NpoLecke nHMUManmnsauma, Wwmudpnay pexmnmid tanaay (mbicansi, ECB Hemece CBC), coHaan-ak,
KpunTorpaduaAnbik onepaunanapabiH 0pbiHAANY TOPTIDI XKaTaZbl, ONapFa KEHENTY, aybICTbIpY,
aIMacy KaHe moynb 6olblHLa Kocy (XOR) Kipeai. byn naaanaHylibliapsa anroputMmaik
npoueaypanapapl bakblnaymeH Katap, apTypAi KINTTep MeH AepeKkTepMeH Taxipube »acan, ap
onepaumsaHbiH Wndpnay HaTUXeciHe acepiH baranayra MyMKIHAIK bepeai.

DES anropuTmiH BM3yanmsaumanay yuwid wabnoHasl nanganaHy Cryptool 2 Templates ->
cryptography -> modern -> symmetric-> DES ycbiHbInaapl (3-cypeT). Ocbl yarine DES 610rbiHbIH,

CUMMETPUANBIK IMOPIHIH BU3Yann3aUMAChl KepCeTinreH.

-

01A2B3C4D5E607 F8 | s Key Additon SBowes | Permuiston | 0@ fRO) |

Presentation format

S-Boxes sty

Meaximum length

Plaintext (e
010001{001101 011111 100010 101111 000111 001101 111111

S1 01234567809 101112131415 [Mput 01000
0 144131 2151183106125 9 0 7 Row:
10157 4142131106 12119 5 3 8
1 |siws3e2115128 7 3105 g Colmn
3 2 7 3 3
15128 24917511314100 613 OQutput: Mo
10011111 01100100
100011011 00000111
QOutput all S-boxes: _
71 characters, 1 line
[dump to end of currant speraton |
S - Ciphertext after last round (bin)
[ Prevser | e | [ Medtses | sspround |
Intra | Data | PC1 | Key Schedule. | [ | DES | FE | Summary.

Round| 1 2 3 + 5 o 7 8 s [ nf[]m]w]s]re
-_—_--ee
_ DES Visualization

25 characters, 1 line

Ciphertext after last round (hax|
CypeT 3. DES 610rbIHbIH, CUMMETPUANBIK, WNDPIHIH BU3yannsaumacsl

«KeuwkiH acepi» DES templates -> cryptoanalysis -> modern -> avalanche (DES) (4-cypeT).
DES wudpnay npoueci KesiHae KeLWKiH acepi alblK MITiH XaHe KiNTTeH Typaabl.
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Avalanche Ef'fect DES

Initizl DES key:
13345779 98 BC OFFI

Plaintext

DES message not moded,
DES key not modified.

After round (:

Fiipped bits: O Avalanche effect: 03

Length of longest identical bit sequance: 64, Offset: 0.
Lengih of longest fipped bit sequence: 0. Offset: 0.

String Decode
Sty fa Afier round 1:

Filpped bits: 0. Avalanche effect: 0%

Length of longest identcal b1 sequence: 64, Offset: 0.
Lengih of longest fipped bit sequence: 0. Offset 0.

0 bis figped (ot of 64) Avalarche éffect of 0

@ Length o fongest identical bit ssquence: 64, Ofiet D,
@ Lercth of ongest fipped Dt sequence: 0. Ofist 0.
® Aerage rumber of difering bis per byte: 0

B Unchangsd bits
I Fiipped bits
After round 2:

Fiipped bits: 0. Avalanche effect: 0%

No changes ocaumed at all
Lengih of longest dentic bt sequence: 64, Offcet; 0,
3188 characters, 98 lines
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| Avalanche Visuslization ]

CypeT 4. DES cummeTpuanblk 610K WNPPIHIH KBLLKIH acepi

9p TypAai 6N0OKTbI WKbpaay pexnMmaepiHiH, Kanam »KymbiC icTenTi kepceTinreH. Cryptool 2

Templates -> cryptography -> modern ->Block Modes of Symmetrlc Clphers (5- cypeT)
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St Encade Sving Operat Soing Decode

AES + CBC
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Encrypted ey CC.

CypeT 5. BNOKTbIK CMMMETPUANBIK WNdpaapabl wWudpnay pexmmaepi

DES anroputmiHae TonTbipy oracle wabybimeH opbiHAanfaH (6-cypet). Llabybinabiy,
KeseHaepiH benrineHre.

= T P T

T = x

CLENT SERVER

The client wants to send a message to the server. DES in CEBC nfode is used ta encrypt | PHASE 3 Upon receipt of an encrypted message, the server decrypts it in CBC mode (C2 is
the message, The message consists of two § byte long blocks: The first block is only decrypted and then XORed with C1), Afterwards the padding is validated, The result
used as initializatien vector, whie the second block cantains the secret information Input of the validation is then returned as True/False Response to the attacker,

51-: F4 7D 05 4= 16 £8 o na 62 8D 53 93 7D 7E 4p)

> INVALID Response from the Padding Oracle
|494E49 5476 45 43 54 EA 33
108092 0706 05

e ”F’
EA 33 10 BC|9B 04 04 04
padding: INVALID

Currently Viewing Bytes 1.8

Attack Logic Task: Change the byte until the

message decrypts to the desired
value! If the correct value is found,
aE| 16 E8 QE] the padding will turn valid.

Siring Decode

2 [27] 11 =& og

Plaintext

> (EEamn| 0ol 03 02 01]

B

mﬁ Chamgecurrem gte | Autosearch | [ Decrypt |

Output Oracle Requests: 32
EE F4 7D 05 47 15 EA 95 AB 62 BD 53 93 7D 7E 4D

2 [0s] 04 04 04

Padding Oracle

| Padding Oracle Attack.

CypeT 6. DES wudpiHe TonTbipy oracle wabybinbi

39
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KopbITbiHabIan Kene, cryptool 2 beta Kypanbl Kpuntorpadusa canacbiHgarsl 6inim bepy
pecypcTapbiHa YAKeH ynec Kocaabl.DES »koHe 6acka KpunTorpadusaiblK anroputmaepain,
onepaumsaibiKk MaHIH TEPEH, TYCiHyre MyMKiHAIK bepeTiH MHTepaKkTUBTI beliHeney apKpblabl Cryptool
2 Beta 6inim anywbinapaplH, XaHe Kypaeni wudpnapapl Tannay mMamaHOapbiHbIH, MKYMbICbIH
}eHinaeTteni. ANropuTMAEPMEH TiKENen e3apa apeKeTTecy MYMKIHAIM yAKeH MaHbi3fa ne, byn
naraanaHylblnapfa TeKk TEeOopUAbIK TYpPFblAaH YMPeHyre MyMKIiHAIK Oepmenai, coHaal-ak,
anblHFaH bGinimai aknapaTTblk, Kayincisgik canacbiHAarbl HaKTbl MiHAETTepAi WeLy YLWiH
NpaKTMKaza KoadaHyFa MyMKIiHAIK Bepegi.
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Abstract

Effective communication is widely recognized as a fundamental component of successful
project management, facilitating collaboration, decision-making, and problem resolution among
project stakeholders. However, communication failures remain a common problem in the project
environment, often leading to delays, cost overruns, and deterioration of the project results. This
study examines the crucial role of communication in project management and explores how a lack
of communication can negatively affect the effectiveness of a project. The purpose of this article
is to clarify the crucial role of communication in project management, focusing on understanding
how communication deficiencies negatively affect project success. Based on a comprehensive
review of existing literature and empirical data, the author emphasizes the critical importance of
creating reliable communication systems within project management strategies to reduce risks and
improve project outcomes.

Key words: project management, communication, team building, project control,
communication methods, project success

Introduction

Effective communication is fundamental to the success of any project, being the channel
through which ideas, information and feedback are transmitted within project teams and between
stakeholders. In the field of project management, where there are many complexities,
uncertainties and interdependencies, the importance of communication increases. When
communication channels are disrupted or not at all, the consequences can be serious, affecting
various aspects of the project and jeopardizing overall success.

The team is one of the important tools used for the successful implementation of projects.
The human resources of the project, possessing creative, communication and entrepreneurial
abilities, become the leading factor in increasing the competitiveness of the business. Effective
work of the project team, intra-team communications, built primarily on interpersonal interaction
of participants, directly affect the achievement of the final goals of the project. In this regard, the
main factor influencing the success of the project is the project management of the team. It is the
ability to ensure effective work between project participants, correctly formulate, prioritize and
delegate project tasks, and effectively conduct organizational and administrative activities that
allows you to achieve success.

The importance of effective communication in project management cannot be
overestimated. According to the results of various studies, project managers spend on average
about 70% of their time on communication, which is almost six hours out of an eight-hour working
day. According to the PMI study on the role of communication, for every billion dollars spent on a
project, 135 million is the average cost of risks and 56% of these 135 million or 75 million dollars
are risks that occur due to ineffective communication. [5] Statistics also show that 70% of large
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projects that did not achieve success did not achieve it due to problems in planning and
communication. When communication is clear, concise and timely, it leads to increased trust,
improved decision-making and improved overall work efficiency. On the contrary, poor
communication can lead to misunderstandings, waste of resources, and lack of commitment on
the part of team members and stakeholders. Thus, it can be argued that communication is the
guide and foundation of a successful project. But it must also be built in the right way, and for this
you need to know the main mistakes when planning projects and eliminate them in time or not at
all.
Literature review

The scientific literature emphasizes that effective interpersonal communication is very
important for success in management. Firstly, the solution of many managerial tasks is based on
the direct interaction of people (boss with subordinate, subordinates with each other). Secondly,
interpersonal communication is perhaps the best way to discuss and resolve issues when making
a management decision. It follows from this that the effectiveness of a manager's work depends,
first of all, on the effectiveness of his communication and business communication skills: the ability
to conduct a personal conversation, talk correctly and correctly on the phone, have developed
forms of written and oral communication, participate in meetings, conferences, presentations, and
for modern managers also have a good command of electronic means of communication.

Types of communications in the project

Based on the study of the classification of communication in organizations, several types of
communication can be distinguished:

1) depending on the level of information exchange (vertical and horizontal communication;

2) depending on the direction of information transmission (downward and upward
communication;

3) depending on the means of communication (verbal and non-verbal);

4) depending on the goals (business, friendly, etc.),

5) by type of discourse (educational, political, etc.).

The most common types of communication that are used in different projects:

e the main meeting of the customer and the team of performers at the start of the
project;

e step-by-step meetings where the risks of the project are discussed, the results that
have already been achieved, work on mistakes, making adjustments;

e workshops that are held regularly;

e presentation organized for clients and other stakeholders;

e meetings aimed at providing project results to the client and discussing;

e project retrospectives — meetings where mistakes made in the course of work and
possible solutions are discussed.

Communication methods and tools

Project managers should use various communication methods and tools to facilitate
information exchange and collaboration. These may include:

¢ Email: Effective for sharing updates, reports and documents with stakeholders. Emails
should be clear, concise and well structured so that recipients can easily understand the
information provided and act on it.

¢ Meetings: Face-to-face or virtual meetings can be used to discuss the progress of the
project, resolve issues and make decisions. Meetings should be well organized, have a clear agenda
and time allocated for open discussion.
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e Reports: Regular project reports, such as progress updates, risk assessments, and
financial summaries, help inform stakeholders and facilitate decision-making.

Collaboration platforms: Tools such as Slack, Microsoft Teams, and Trello can be used to
share real-time updates, collaborate on tasks, and centrally store project documentation.

Timely dissemination of information about the project, about the changes made during the
implementation, a clear and transparent formulation of the true goals and meaning of the project
will allow you to see the supporters and opponents of the upcoming changes, avoid possible risks
of the project, problems of mutual understanding in the team and much more. The difficulty in
identifying the problem of ineffective communication organization lies in the fact that
communications in the project include several aspects: psychological (the processes of forming
ideas and perceiving information by a person), social (the role and place of communication) and
others. Therefore, in order to achieve the best effect from communications within the project
team, it is necessary to take into account all aspects, as well as be able to competently vary their
impact on the process as a whole.

Impact on the success of the project

The lack of communication manifests itself in various forms, each of which poses a certain
threat to the success of the project. Inconsistency of goals and objectives often occurs when
stakeholders fail to interact effectively, which leads to discrepancies in the interpretation of project
requirements and priorities. As a result, team members may face the fact that their efforts are
aimed at achieving conflicting goals, which hinders progress and undermines morale [1]

In addition, communication failures increase the risk of scaling when project parameters go
beyond the initial boundaries. Without effective communication to determine the scope and
objectives of the project, stakeholders may make unforeseen changes, which will lead to resource
overruns and deviations from schedule [3].

Mitigation strategies

In order to solve common problems related to communication deficiencies, project

managers should prioritize the creation of reliable communication systems. This implies the
formation of a culture of openness and transparency, in which team members feel entitled to
express concerns, exchange opinions and cooperate effectively. The implementation of regular
information exchange protocols, such as status meetings, progress reports and feedback sessions,
can help ensure a smooth exchange of information between project stakeholders [4].
In addition, the use of communication technologies and tools can improve the efficiency of
communication processes by ensuring cooperation and information exchange in real time [5].
Additionally, investing in communication training and skill development can equip project team
members with the necessary competencies to navigate complex communication dynamics and
overcome challenges proactively [2].

Conclusion

Effective communication becomes the most important factor determining the success of a
project covering various industries and fields of activity. By prioritizing the establishment of a
transparent dialogue, the creation of conditions for cooperation and the use of appropriate
communication tools, project stakeholders can significantly reduce risks, increase operational
efficiency and optimize project results. This highlights the indispensable role that clear and open
communication plays in driving projects towards beneficial outcomes, forcing organizations to
allocate resources and pay attention to effective communication strategies.

At the heart of this argument is the recognition of communication as the foundation of
project management. The emphasis on transparent channels of information exchange and
cultivating a culture of collaboration not only promotes synergy between team members, but also
contributes to a smoother decision-making process. In addition, thoughtful selection and
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implementation of communication technologies contribute to further optimization of work
processes, allowing teams to quickly and accurately cope with complex tasks. Thus, organizations
should recognize communication as a strategic asset necessary to guide projects towards their
intended goals and benefit stakeholders.

In conclusion, the importance of organizations prioritizing effective communication
methods cannot be overemphasized. By solving problems related to communication deficiencies
and investing in reliable communication systems, teams can use their collective potential to
overcome difficulties, seize opportunities and achieve project goals with greater efficiency.
Ultimately, the development of a communication culture serves as the cornerstone of the success
of the project, allowing stakeholders to clearly, cohesively and sustainably cope with uncertainties
and complexities.
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|OT CEHIMIH ECENTEY/E B/TOKYEMH]
KO OAHY

Waseem Igbal

on-®apabu atbiHaasbl Kazak ¥ATTbIK YHMBepcuTeTi, AnmaTbl, KazakcTaH
O.XK.TenereH

on-®apabu atbiHAaFbl Ka3ak ¥ATTbIK YHUBepcuTeTi, AnmaTbl, KazaKcTaH

AHpatna: byn Mmakana 3attap wHTepHeTiHaeri (loT) ceHimai ecenteyae 610K4eiH
TEXHONOMMACLIHbIH, KOAaHbIAYbIHA WOAY Kacanabl. [oT Kypblafbliapbl 9pTypAi cananapaa bapraH
calblH MaHbI3Abl pen aTKkapaTbliH Kasipri anemae 6yn KypblaFblnapra aHe bepineTiH aepektepre
CEHIMAINIKTI KamMTamachbl3 eTy MaHbI3abl MiHOETKe anHanagpbl. bactankbiaa
OpTa/IbIKTAHAbIPbIIMAFaH KaHe Kayinci3 cakraydbl KamTamachli3 eTy ViliH a3ipneHreH Blockchain
TEXHONOMMACHI 10T CEHIMIH KaMTaMacbl3 eTyAiH, *KaHa NepcneKkTMBanapbiH YCbiHaabl.

MaKanada KypblafbliapapliH,  TYMHYCKaNbIfFbl, AEPEKTEePAiH, — KYNUANbIAbIFbl  XKaHe
KnbepwabyblngaH Kopfay cusaKTbl |OT-TiH Heri3ri ceHim macenenepi KapacTtbipblaagbl. Ocbl
macenenepai weluly yuwiH 610K4YeMH TEXHONOMMACBIH KONAAHYAbIH apTbIKLWbIbIKTapbl, COHbIH,
iWiHAe AepeKTepadiH alblKTbIFbIH, ©3repMeNTIHAIMNH XaHe WbIHAMbIIbIFbIH KAMTaMacChI3 eTy KaHe
CEHIMAINIKTI BacKapyablH, OPTaNbIKTaHAbIPbIIMaFaH XKyMenepiH Kypy cunaTtansaH.

Opi Kapai, 10T vVWiH ONOKYEeNH apxXUTEKTypacbiHa LWOAY »Kacanagbl, OHbIH, iWiHAe
KONAaHbICTafbl Kobanap MeH 3epTTeynepAiH mbicanaapbl 6ap, myHaa 610K4elH apTypAi loT
cueHapuinepiHae ceHiMai KamTamacbl3 eTy VWiH CcaTTi KongaHbinaabl. CoHaain-ak, loT-Te
H6N10KYENHA KONAQHYAbIH KMbIHABIKTapbl MEH LieKTeynepi, COHAan-akK OHbIH OCbl Canafafbl Aamy
nepcneKkTMBanapbl TaJIkblaaHaab!.

KopbITbiHAbINAN Kene, makana loT-ke CeHiMAINIKTI KamTamacbl3 eTy VYWiH 6/10KYenH
TEXHONOMMACBIH KONAAHYAbIH MaHbI3AblAblfbl TyPaabl LWOAY ¥Kacalabl XKaHe KOPbITbIHAbI *Kacaliabl,
COHbIMEH KaTap ocbl canaiarbl bonallak 3epTreynep MeH asipiemenepre b6afbiTTap bepeai.

Tyringi cesaep: 3aTTap nHTepHeTI(loT), BAOKYENH, CeHim, Kayinci3aik, KynusaabiabiK.

Kipicne.

3atTap MHTepHeTi (10T)- 6ya alaMHbIH apanacybliH KaxKeT eTnecTeH AepeKkTepai MUHaUTbIH
oHe OeniceTiH MHTEPHET apKbl/bl KOCbinFaH GU3MKaNbIK KypblaFblnap enici. On geHcaynblK
caKTay, KesiK, OHAIpIC *KaHe Y KypblaFblAapbl CUAKTbI OMIPAIH 9PTYPAI cananapbiHa eHin, Kasipri
dN1eMAe MaHbI3abl pes aTkapaapbl.

CeHim |oT KoCbIMLIAMAPbIH CITTI iCKE acblpyAblH, HEri3ri anemeHTi 60abiN Tabblnaabl. 10T
KYPbINFblLAAPbl CE3IMTaN AEPEKTEPLIH, YIKEH KONeMiH XuHan, beniceTiHAKTEH, by AepeKkTep MeH
KYPblAfbliapfa CEHIMAINIKTI KamTamacbl3 ety KaxkeT. CeHIMCI3ZiK Kayincisaik KatepaepiHe,
KYMUANBINBIKTbIH OY3blNybIHA XKaHE AepeKTePAiH KOFaNyblHA SKeNYi MYMKIH.

bnokuelH-byn 6n0kTap TizberiHeH TypaTbiH TapaTblaFaH ManimeTTep 6a3achl, 0/apablH,
dpKaMcbiCbiHAA anablHFbl BAOK Typanbl KpunTorpaduanbik KopfanfaH aknapaT 6ap. biokyeiH
TEXHONOMMACLI-OYN KYyMEHiH, KaTbICyLlbllapbl apacbiHAafbl ©3apa apeKeTTecy TaciniH Tyberenni
©3repTeTiH AepeKTepai cakTay MeH bepyaiH, MHHOBALUMAbIK TaCiNi. BNIOKYEMHHIH, Herisi-kenTereH
KoMnbtoTepaepae (TyniHaepae) cakTanaTblH XaHe OpTanbiK HaKbliay OpraHbl XOK TapaTblifaH
ManimeTTep 6a3acbl. OHblH OpHbIHA, BAOKYenHAeri AepekTep GNOKYEMH peTiHAe Kasblaadbl,
ONlap/blH, 9pKaMCbICbIHAA anAblHFbl BNOK Typanbl aknapat, CoOHAal-aK yaKbIT benrici skaHe biperei
naeHTndUKaTop (xaw) bap.
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BAOKYEMH TEXHONOMMACBIHbIH, HETI3T NPUHUMATEPIHE MbIHAaP *KaTadbl:

e OpTanblKcbi3aaHabIpy: BAOKYEeNHAE OpTanblk Backapy OpraHbl »KOK, AFHW AepeKTep
MeH TpaH3aKLMANAP KeiHiH KenTereH TyMiHAepiHAe TapaTbliadbl XXaHe cakTanagpl.
Byn KyMeHi ueH3ypafa Tes3iMmAi eTefi »KaHe CoHbimeH bipre »keni mywenepiHe e3
nepekTepiH backapyra MyMKiHAIK bepegi.

e Mengipnik: 6nokyenHaeri 6apnblk TpaH3akuManap alblK KoHe OapabiK Keni
MylLenepiHe Kepyre 6onagpl. byn gepexkTepre AereH CeHiMANIKTIH, *KoFapbl AeHreniH
TyAblpaabl, ©MTKeHi *a3baHblH, Ke3-KenreH e3repici 6ap/biK KaTbiCyLbliapFa KepPiHEeTIH
6onaapl.

o [lepeKTepaiH e3repmeinTiHAiri: 6aokdyenHaeri apbip 610K anabiHFbl BAOKTbIH, X3LUiH
(Biperei naeHTUPUKATOPbIH) cakTalabl, Oy Bapabik Keneci 6AoKTapabl e3repTnecTeH
nepektepai 6nokyenHre ©3repTyai ic »Ky3iHae MyMKiH emec eTeni. byn aepextepaiH,
LWbIHAMbIbIFbl MEH TYTACTbIfblH KAMTamMachl3 eTes;.

e Kayincizaik: BAOKYenH AepeKTepai KopFay XaHe TpaH3aKUMANapAbIH TYNHYCKAAbIFbIH
pacTay VWiH KpunTtorpaduansik WwWndpnay saaictepiH KonaaHaabl. 9pbip TpaH3akumara
OHbIH ayTEHTUPUKALUMACBIH KAMTaMachl3 eTeTiH biperein unudpblK KiNT Ko Koaabl.

Ocbinanwa, Blockchain TexHonormackl Kayincis, mengip *»kaHe opTafblKTaHAblpblAMaraH
})yrenepai Kypyra biknaa eTeTiH MHHOBALUMANbIK Kypan 60bin Tabblnabl, COHbIMEH KaTap Kap»Kbl,
AEeHcay/blK, CakTay, JI0TUCTMKA KoHe Oacka Oa KenTereH cananapdarbl apTyp/i macenenepai
wewlyre »aHa MyMKiHAKTep bepegai.

Byn makanaHbiH MakcaTbl-loT KOCbIMLWAaNapbiHAa CEHIMAI KaMTamMachI3 eTy YLiH 610K4elnH
TEXHONOMMACBIH KONA4aHY MYMKIHAIKTepiH 3epTTey. MaKanaaa |loT xkeninepiHaeri aepekTepai,
Kayinci3airiH, KynuAnblAbIFbIH »KOHE TYTACTblFblH KAaMTaMacbl3 €Ty KOHTEKCTiHAe On0oKYenHi
KONZaHy KapacTblpblaadbl, COHAAM-aK OCbl CaslaHblH, CbIH-KATepiepi MeH Aamy nepcnekTnsanapsl
TaNKblNaHaAabl.

MaTepuangap MeH Tacingep.

3aTTap uHTepHeTiHaeri (loT) kayincisgik ocanablkTapbl MeH KayinTepi KYPbIafFbliap MeH
LepeKkTepAi Kopfay YLWIiH Ha3ap ayaapydbl KaHe TUIcTi wapanapabl Kabbinaayabl KaxKeT eTeTiH
Kypaeni macene 6onbin Tabblnagbl. MyHAa l0T skeninepi KegeceTiH ocanablKTap MeH Kayincisaik
KaTepaepiHiH TONbIK cMnaTTamach! bepinrex:

1. [JepekKtepai KOpFayaarbl Kemwinikrep: KenTereH loT KypblAfblaapsl
NanMaanaHywblnapaplH,  KeKe  aKkmapaTtbl,  MeAUMUMHANbIK,  [AEPEeKTep  KaHe
KOMMEPUMANBIK aknapaT CUAKTbI Ce3iMTan AepekTepai KMHay XKaHe Tacbimanday YLwiH
naraanaHbinaabl. [lepektepai KopfaydblH MKETKIMIKCI3 LWapanapbl OnapAplH, afbin
KeTyiHe Hemece PYKCaTCbI3 KipyiHe aKenyi MyMKiH.

2. AyTeHTMOUKAUMAHBIH,  KemwWiniktepi: kKentereH |oT  KypblAfbliapbiHAa CeHiMAai
ayTeHTUOUKaLUMA KyMeci Kok, Byn onapapl AepekTepai ypnay »KaHe KonaaH Kacay
wabyblnaapbiHa ocan etesi. AyTEHTUPUKAUMAHDIH, XKETKINIKCI3Air KYPbIAFblNapFa KaHe
Kannbl XKenire pyKcaTCbl3 Kipyre akeayi MyMKiH.

3. Kayinci3aik kaHapTynapbl »KOK: KentereH |oT Kypblafbliapbl Oaraapnamansik,
¥acakTamMaHblH TyPaKTbl *aHAPTYAapbiH aHEe Kayinci3gik natytapbiH anmanabl, 6y
onapapl benrini ocanablkTap MmeH Wabyblngapsa ocan eTes;.

4. ®usmKanolk geHrenaeri wabybingap: 10T Kypblafblaapbl KYPblAFbiFa GU3MKabIK KON
YETKi3y HemMece OHbIH KYMbICbIHA apasacy CWUAKTbl Gu3MKanblk LWabybinaapsa
ylblpaybl MYMKiH, Oyn AepeKTepAiH »KOofasnyblHa Hemece XKYMeHiH AypbiC KYMbIC
icTemeyiHe aKenyi MyMKIH.
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5. DDoS wabybingapsl: 10T xeninepi wabyblngaywsiiap TPapuKTI MaKcaTTbl cepBepaepre
Xibepy yuwiH 10T KypblAFblAapbiH Kanna HackapaTtbiH, OnapAblH WamajaH TbIC
YKTENYIHE »KoHe KON MeTiMci3firiHe aKeneTiH TapaTblfaH Kbi3MeT KepceTyaeH bac
TapTy WwWabyblnaapbiH (DDOS) Kypridy yiliH NanganaHbinybl MyMKiH.

6. WHTepdencti  KopraydblH  KeTKifikcisairi:  kentereH 10T KypblifbliapbiHaa
wabyblnaaywbsinap viliH wabybin obbekTici 6ona anatbiH 6ackapy kaHe backapy
NHTepdencTepi XKEeTKINIKCI3 KopFanFraH.

7. KynnanbinbiKTbl Oy3y: AepeKkTepai KopFay meH ayTeHTudMKaumaaasbl Kemiliniktep loT
KYPbIAFblAApbl CaKTaWTbiH HeMece »KibepeTiH »KeKke aknapaTtTbiH, MeAMLMHAbIK
AepeKTepaiH »KaHe Oacka [a cesimTan AepeKkTepaiH, KYNMANbIAbIFbIHbIH, OY3blaybIHA
IKeNYi MYMKIH.

Ocbl ocanablKTap MeH Kayincisgik KatepaepiH eckepe oTbipbin, 10T Kypblafbliapbl MeH
AepeKTepai Koprayabl KamTamachi3 eTy YLiH wapanap Kkabblngay KarkeT, mbicanbl, Wwndpaayasl,
ayTEHTUPUKALUMA MEXaHU3MIEPIH, KaYINCi34iKTi YHEMI KaHAPTbIN OTbIPY KOHE ayblTKyAap MeH
Wwabyblnaapabl aHbIKTay YLWiH Keninik benceHainikti 6akpinay.

[epeKktep MeH KypblafblnapablH, TYMHYCKanbliFbl macenenepi loT (loT) eninepi yuwiH
MaHbI3abl KOHbIpaynap 6onbin Tabblnaapl. [JepeKkTepaiH, TYMHYCKaNblfbl KOHTeKCTiHAe |oT
Kypblnfblnapbl ibepeTiH aknapaTTbl Oypmanay, e3repTy Hemece bypmanay Kayni 6ap. byn
AepeKTepre CEHIMCI3AiKKe XaHe CeHIMCI3 aknapaTKka Heri3genreH Kate wewimaepre akenyi
MYMKIiH. EKIHWI »KafblHaH, KypblAfblAapablH, TYMHYCKaNAblFbl macenenepi loT KypblafblaapbiH
aybIcTbipy, Oy3y HeMece KanfaH MMMUTaumManay KaynimeH 6annanbicTbl. KypblafbinapFa pyKcaTcbi3
Kipy KayincisgjiktiH, 6y3bliyblHa, AepeKkTepdiH Oy3blybiHa MaHe MYMeHiH Oy3blaybiHa aKenyi
MYMKIiH. 10T- Ke ceHimai TMiMAj KamMTamacbl3 eTy VWiH TUICTi ayTeHTUdUKauMA, Wndpaay KaHe
OepeKTepadiH, TYTaCTbifblH TeKCepy TEeTIKTEePIH eHri3y apKblabl AepeKTep MeH KypblafblaapablH,
TYMHYCKaAbIfbl MICENENEPIH WeLly KaxeT.

NuTepHeT 3aTTapsl (loT) xeninepiHaeri cCeHiMAINIKTI KaMTamachI3 eTydiH KoAA4aHbICTafbl
a4icTepi onapablH, TUIMAINITNT MEH KOMAaHbINYbIH WEeKTeNTIH bipkaTap wekTeyaepre Tan bonaapl.
OcbiHAan wekTeynepaid, bipi weKkTeyni macwTtabtay 6Oonbin Tabbliadbl, acipece KenTered
Kypblafbliapbl 6ap 0T xeninepiHae Kayincisgik neH ayTeHTUOUKALUMSAHbI KamTamacbi3 eTy VLliH
AacTypAi Kpuntorpaduanbik aaictepai KongaHsaH kesae. Tafbl 6ip WeKTey-pecypcTapbl WeKTeyi
KypblafFblnapaa Kypaeni kpuntorpaduanbik anropuTMmaepai KonaaHy KesiHae »Kofapbl ecentey
KYKTEMENepi MeH Kigipictepre ©6alnaHbICTbl OHIMAINIKTIH, KeTKinikcisairi. CoHbiMmeH KaTap,
CTaHOAPTTaYy *KaHe yhnecimainik wekreynepi sptypAi loT KeninepiHae ceHiMaiNikTi KamTamachI3
eTyniH OipblHFal »kaHe ambeban aaicTepiH a3ipneyai KubiHAaTaAbl. byn WekTeynepai eHcepy yLiH
MHHOBALUMA/BIK TacCinZep MeH LWewimaepai api Kapal 3epTTey KoHe a3ipsey, CoHaal-ak,
CTaHAAPTTay MEH MHAYCTPUAAAFLI SPTYPI MyAAeni TapanTap apacbiHAaFbl bIHTbIMAKTACTbIK KaXKeT.

MHTepHeT 3aTTapbl (loT) xeninepiHae Blockchain TexHonormacblH KonaaHvy 6GipkaTap
MaHbI34bl aPTbIKLLbIIbIKTaPAbl YCbIHAAbI, COHbIH, iliHAE:

e bakblay aHe ayauT: AepeKkTepdi TapaTblafaH Ti3iniMmre Y3A4iKci3 *Ka3y apKblabl
6nokyerH loT »eniciHoe »kacanfaH 6GapnblK onepauuanap MeH e3repictepai
bakblnayabl *KoHe Tekcepyadi *KedingeTedi. byn menmipnikTi apTTbipaibl aHe Kes
KeJireH oKufanapfa HEMeCe aybITKy1apFa Xbl14am Kayan bepyre MmymKiHAiK bepeai.

e KakcapTblNfaH KYNUAAbIIbIK: 3aMaHaymM ONOKYEerH XaTTamanapbl *Keke aKknapatTbl
Wndpaay KoaHe Kacblpy CUAKTbl AePeKTepAiH KynuANbIIbIFbIH KamMTamacbi3 eTy
TETIKTEPIH YCbiHA anadbl. bya Kynua AepeKTepaiH afbin KeTy KayniH a3anTyfa KaHe
KeKe AepeKTepai KopFayablH HOPMATUBTIK TananTapbiH OpblHAAYFa MYMKiHAK 6epen;.

o  Mukpo Tenemaep kaHe "3atTap" 3KOHOMMKaAchkl: BaokyelH "3aTTap" aKOHOMMKACHIH
(loE) KypyFa Heriz 6ona anaapl, MyHAa Kypblafbinap pecypcTapbl naaanaHy Hemece
KbI3METTepAi YCbiHY YLiH ©3apa MUKPO Tenemaep Kacai anaabl. byn kaHa 6usHec-
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moaenbaepaiH AamybiHa biknan eteqi KaHe |OT KypblFblAapbIHbIH, KYMbIC TUIMAiAIMiH
apTTbipajbl.

e ABTOMATTaHAbIPY MeH aKblAdbl KeniCiMWapTTapAablH, *KeTingipiareH MyMKiHAIKTepI:
HGNIOKYENHre Heri3genreH akblAabl KenicimiwapTtrapasl nanganady loT Kypbiafbinapsl
apacblHAafbl WAPTTap MeH KenicimaepaiH, opblHAANYbIH AenAanaapfa Hemece YWiHLWi
TapanTapfa ceHbecTeH aBTOMATTaHAbIpyFa MYMKiHAIK Gepeai. byn npouectepai
Kblngamaataabl  KeHe |OT  keniciHgeri  spTypai  onepaumsanapabl  opbiHAAY
WbIfbIHAAPbIH a3anTaapl.

Byn KocbiMLLa apTbiKWbIAbIKTap Blockchain TexHonormacbiH apTypAai cananap MeH KbiameT
cananapbiHAa MHHOBAUMANGP MEH TUIMAINIKTI *KaKCapTYAbIH *KaHa MYMKIHAIKTEPIH YCbIHA OTbIPbIM,
3aTTap MHTEPHETIHAE KeHIHEH KONAaHY YLWiH TapTbiMAabl eTes,.

loT »keninepiHae Blockchain TexHonormacbiH KoAZAaHy HEri3ri CeHim macenenepin weLlyai,
KeH ayKbIMbIH allabl, COHbIH, ilWiHAE:

e  Kypbinfbl ayTeHTMOMKaumackl: Blockchain skenigeri apbip KypblafbiHbiH, Gipereniri

MeH TYMHYCKa/blfblH KamTamacbi3 eTe OTbIpbif, Kayinciz KaHe ceHimai loT
KYPbINIFbICbIHbIH, ayTEHTUPUKALIMA MEXAHNU3MAEPIH KacayFa MyMKIHAIK bepeai.

o  Kon keTkisyai backapy: 6nokyenHai loT keniciHaeri AepekTep meH pecypcrapfa Kon
ETKI3y KYKbIKTapblH Oackapyfa MyMKiHAIK 6epeTiH opTanblKTaHAbIPbIAMaraH Kon
XeTKi3yai 6backapy *Kymenepid Kypy YWiH nanganaHyra 6onaabl.

e XeTkizy Ti3beriH Kagmaranay: bnokyenH KeTkidinim TisberiHoeri  AepexkTepai
allbIKTbIFbl MEH LIbIHAMbIAbIFBIH KaMTaMachl3 eTedi, Oy TayapiapablH eHA4ipyLWwiaeH
TYTbIHYLLbIFA AENIHTI WbIFY TEr MeH KO3fa/biCblH BaKbliayra MyMKIHAIIK bepeai.

e [lepeKkTep asmacy KaHe Tenemaep: bnokyenH paepekTtepai Oenicyai xaHe [0S
KYPbINFblAapbl apacbiHAa Tenemaepai Aenaaniapchbi3 opbiHAAYAbl KeHinaeTteni, oyn
TUIMAINIKTI apTTbIPabl }KaHEe LWblFbIHAAPAbI a3anTabl.

loT keninepiHae ceHim MeH KayincisaikTi KamMTamachI3 eTy YiliH 610KYenH KoAaaHblAaTbIH

bipkaTap »kobanap meH 3epTTeynep bap. OnapabiH Kenbipeynepi MmbiHanapabl KAMTUAbI:

1. Filament: Filament Kypblafbliap apacbiHAa AepeKkTepai Kayincia TacbiManaayabl KaHe
ayTeHTUGUKaUMANaydbl KamTamachi3 eTeTiH biokyelHre HerizgenreH |oT keninepiHe
apHanfaH Wewimaepai asipnenai.

2. Chronicled: Chronicled xeTki3inim TizberiHaeri pusmKansik Tayapaapabl bakbiiay KaHe
ayTeHTUOUKaUMANay YyWiH  OnokyenHai nanganaHadbl, ©6yn  KoHTpadaKTifiK
TayapnapablH ToyeKenaepiH asanTyra }aHe Tayap/ibl-matepuaniblk KYHAbIAbIKTapAbl
Hackapyabl KakcapTyFa MyYMKIHAK bepes,.

3. IBM Watson loT: IBM xeTkisinim Ti3beriH backapy XynenepiH, meaumumHanbik,
[MArHOCTUKAHbI KaHe aKblNabl Kananapabl 6ackapyabl Koca anfaHaa, Gaok4yenHre
HerizgenreH loT »eninepiHe apHanfaH wWewlimaepai a3ipnenai.

Bvn mbicangap 10T xeninepiHaeri Herisri ceHim macenenepid wewyae OA0KYenHHIH,

dneyeTiH KepceTeai, COHbIMEH KaTap OCbl TEXHONOTMAHBIH, 9P TYP/i CaflanapblH KepceTedq,.

Hatunxenep.

BrokyelH meH [oT TexHoorMAckIH BipiKTipin, CeHIMAI KaHe Kayinci3 KocbiMLLanap *acanTbiH
HipHelle apxnTeKkTypanbik moaenbaep 6ap. OnapapiH Kenbipeynepi MbiHaNapabl KaMTUAbI:

MbpnAaTi apxmuTekTypanap: byn moaenbaep macluTabTany MeH Kayincisaik apacbiHaasbl Tene-
TEHAKTI  KamTamacbi3 eTy VWiH OpTanblKTaHAbIPbIAFAH KaHe opTajblKTaHablpblIMafFaH
anemeHTTepAi bipikTipeai. Mbicanbl, 6/10KYENH Ti3inimaepi Herisri meTagepekTepai cakTay yuiH
namaanaHblNybl MYMKIH, an Herisri gepektep 0T KypblafbliapbliHAa KeprinikTi Typae cakTanybl
MYMKIH.
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Edge blockchain apxuTekTypackl: 6yn moaenb |0oT KypblAfblaapbiHa KaKblH KeniHiH weTiHae
H610KYENH TYWiHAEPiIH OpHaNacTbipyabl YCbiHAAbI. byn KigipicTepai a3anTyfa XaHe AepekTepre
MbINOAM KON MKETKi3yre, cOHAamn-aK »KeniHiH eTKi3y KabineTi MeH ayKbIMAbI/bIFbIH KaKcapTyfa
MYMKiHAIK Bepea;.

LlekTeyni ceHimxaTTafbl BAOKYENH Keninepi: Byn moaenbae LWeKTeyni KaTbicyliblaapbl Hbap
H6A0KYEMH Keninepi KongaHblnaabl, 6yn AepeKkTepiH, Kofapbl eHIMAINAINT MeH KYNUAIbIAbIFbIH
KamTamacbl3 eTefi. byn acipece gepekTepdi KOpfayadblH KaTaH HOPMATMUBTIK TaslanTapblH CaKTay
Ka*KeT cananapgda nanaansi.

[oT vywiH 610KYeMH apxuTeKTypacbiHAafbl MacliTabtay KaHe eHiMmAainik Tanantapsl 0T
YKeNICIHIH epeKLlWenirimeH XaHe OHbIH, KaXKeTTiNiKTepiMeH aHbIKTanaabl. MiHe, Heri3ri TananTap:

1. KenpeHeH maclitabray: 610KYEMH apXMTEKTYPAChI HETI3I KYPbl/IbIMAbl ©3repTnecTeH *KaHa
TYMiHOEP KOCY XaHEe XeniHi KeHeNTY MYMKIHAIMH Kongaybl Kepek. by syheHiH macwtabtanybiH
KaMTamacbl3 eTefli »KoHEe OHblH, KenTereH TpaH3akumanap MeH Aepektepdi eHaey Kabineti
apTTblpadbl.

2. Pecypctapapl TMimai  nanganady: |oT  KypbiafbliapbiHAa SA4eTTe  ecentey  KaHe
aHepreTMKanblk pecypctap LwekTeyni. CoHAbIKTaH ONOKYENH apXMUTEKTypacbl Kypblafblnapfa
KYKTEMEHI a3alTy KaHe 0NapablH, KbI3MET eTy MepP3iMiH apTTbIpy VLLiH OCbl pecypcTapabl THimAai
nanaanaHy yuiH oHTanaaHabIPbIAYbl KEPEK.

3. Xofapbl 6HIMAiINIK: Kyhe CeKyHAblHA KenTereH TpaH3aKuMAnapdbl eHAeyre »KaHe
LepeKkTepre KblAAaM KON KeTKizyre KabineTti 6onybl KepeK. byn KyWeHiH XayanTblablfblH
KamTamacbl3 eTy »aHe |OT XeniciHiH HaKTbl yaKbITTafbl KAa*KeTTiNIKTePIH KaHafaTTaHAbIPYy VLWiH
MaHbI3Abl.

4. NepeKkTep KOMMACbIHbIH, ayKbIMAbIAbIFbI: 0T KypblAFblAapbl WbiFAapaTblH AEPEKTEPAIH, YIKEH
KeNeMiH eckepe OTbIpbIM, apXMTEKTYpa KypbiAfblnapaaH »KMHanfaH Oapablk AepekTepai cakTay
YKoHe eHey YLiH AepeKkTep KOMMAChIHbIH, ayKbIMAbIAbIFbIH KAMTaMacbI3 eTyi Kepek.

5. OpTanblKTaHAbIPbINFAH KeaeprinepaeH Kopfay: APXMTEKTYpa KyWeHiH macTabTanybl MeH
eHiMmainiriHe Kegepri 6HonaTbiH OpTanbIKTaHAbIPbIAFAH TyMiHAEPAI Hemece Kedeprinepai
nainaanaHyaaH aynak 6ony Kepek.

6. TpaH3akumanapabl Oackapy: Myhe TpaH3akumanapapl PacTayabl, Tekcepyai KaHe
OpblHAAyAbl KOCA affaHaa, TpaH3akumManapasl TMimai backapyabl KamTamachl3 eTyi kepeK. byn loT
KeniciHaeri AepeKTepaiH, TYTaCTblFbl MEH KayincCi3AairiH KamTamachl3 eTy YLWiH MaHbI3abl.

Ocbl TananTapfa COMKeCTIKTI KamTamacbi3 eTy loT KypblafbliapblHbIH, WEKTEYAI pecypcTapsl
araanblHAQ YKEH KeleMAeri AepekTepdi eHAeyre KaHe KoFapbl OHIMAINIKTI KaMTamachIi3 eTyre
Kabinetti loT KocbiMLIanapbl yWiH TUiIMAI »KaHe macliTabtanatblH O6/10KYEMH apXUTEKTYPaChIH
Kypyfa MyMKiHZIK Bepea,.

CoHbIMeH KaTap, 610KYENH apXUTEKTYPAChIHbIH, KeNeci epeKkLenikTepiH atan eTKEH KeH, o/1ap
OHbl |0T-Te KoNaaHyabliH apTbIKLWbIIbIFLl 60/1bIN Tabblaabl:

o [eorpadusanblk OpTanbIKCbI3AAHAbIPY: BAOKYenH TyMiHAepai OyKin anemre TapaTyra
6onatblH reorpaduANbIK  OpTaNbIKTAHAbIPbIAMAFAH Keninepai Kypyfa MYMKIHAIK
b6epeni. byn acipece loT KocbiMLIaNAPbI YLLIH ©6Te MaHbI3Abl, MYHAA KYPbIIFbINAP YAKEH
aymakTapaa HeMece asbiC }Kepaepae WwallblpaHKbl 601ybl MYMKIH.

e  KoHCeHcyc MPOTOKO/bIH TaHdayaafrbl nkemainik: Blockchain Proof of Work (PoW),
Proof Of Stake (POS), Practical Byzantine Fault Tolerance (pbft) xaHe T.6. cuAKTbI
dPTYPAi KOHCEHCYC NPOTOKONAAPbIH Konaanasl. byn 6enrini 6ip 10T KOCbIMLIACHIHbIH,
TananTapblHa 6aNaHbICTbl €H KONANAbI NPOTOKONAbI TaHAAYFa MYMKIHAIK Bepeai.

o  AHOHMMAIK OHE KYNUAbIAbIK MYMKIiHAiM: OA0KYenHAi nandanaHylbiiap MeH
KYPbINFbINApAbIH,  @HOHUMAINITT  MeH  KynMAAbIIbIFbIH - KaMTamMacbl3 €Ty  YLWiH
KOHUrypaumanayra 6onaapl, 6yn AepeKkTepaiH KynWANbIAbIFbIH CaKTaydbl KaxeT

eTeTiH Kelbip 10T KongaHbanapbl YWiH MaHbI3abl.
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e backa TexHosorManapMeH MHTerpaumsanay MyMKiHAIr: BAoKkYenH KacaHabl MHTeNNeKT
(Al), MawmnHanbiK okbITy (ML), 3aTTap uHTepHeTi (10T) »kaHe BacKkanapbl cUAKTbI Hacka
TEXHOMIOMMANIapPMeH oHal BipikTipinedi. byn OHTaWAbl HITUMEre KOJ MKeTKi3y YLWiH
PTYPAI TexHonormanapabl OipiKTIPETIH HEeFypAbIM KYPAEAI »KaHe MHHOBALMAbIK,
KOCbIMLLIAMapAbl *acayfa MyMKIHAIK bepeai.

e Xannblfa opTak KaHe eke 6NoKYenHaepAe OpPHANACTbIPY MYMKIHAIM: BaoKYenHAi
HaKTbl TafanTap MeH NanaanaHy XafaamnapbiHa GaMNaHbICTbl KafMblFa OPTaAK, KaHe
eKe Keninepae opHanacTbipyfa 6bonaasl. byn 6enrini 6ip loT KocbimWachl VILiH eH,
Konanabl BAOKYENH TYpiH TaHdayFa MyYMKIHAIK Bepes,.

Tangay.

AKbINAbI KenicimwapTTap-6yn 610K4YenHAe cakTanaTbiH, KaTbICyLbiNap apacbiHAafbl Keaicim
WapTTapbIHbIH,  OPbIHAANYbIH  aBTOMATTaHAbIPATbIH  KaHe  OaKblnalTbiH  Hafaapnamanbik,
acakTama anroputmaepi. KoHTekcTiHae 10T, akblaabl KeaiCimwapTTap Kypblafblaap apacbiHAAfbI
CEeHIMAINIKTI KamTamacbl3 eTyde Wewyli pen aTkapadbl, OWTKeHi 0/1ap e3apa apeKeTTecy
npouecTepiH aBTOMATTAHAbIPYFa KoHE VWIHWI TyAfanapfa CeHyAiH KaxkKeTi XOK Kesicim
lWapTTapblHbIH, OPbIHAAAYbIHA Keninaik bepeai.

DAeTTeri CMapT KeniciMwapT aWHbimanbinapaaH, C++ KaHe Java CcusKTbl obbekTire
barbITTanfaH Tingepaerigen Aa04iKNeH KON XeTKi3yai peTreyre apHaafaH Kipy mogndmkaTopiapsi
bap setter xoHe getter aaicTepiHeH Typaabl. Setter agictepi 6nOKYenHAer AepeKTepadiH, KyMiH
©3repTyai KaMTuabl, COHAbIKTAH ra3beH TesieHyi Kepek TpaH3aKums YUiH Tenemai tanan eted,.
Getter aaicTepi TeK TONbIK TYMiHHIH, ilWiHAEe HEMece TeH-TEHIMEH TyMiHIHEH caKTanFaH AepeKkTepai
WbIFapajbl }KaHe elKaHaal akbl afiManabl.

loT-Te akblnabl KeaicimiwapTTapasl KonaaHy ap Typai 60aybl MyMKIH:

1. [JepekTepai 6enicy npouectepiH aBTOMaTTaHAbIPY: aKkblAAbl KenicimwapTTap anibiH-
ana benrineHreH epexenep MeH wWapTTapFa cankec 0T KypblaFblaapbl apacbiHAafbl
nepektepai 6epyai 6ackapa »KaHe peTTen anaapi.

2. Pecypctapfa Ko xeTKi3yai backapy: akplnapl kenicimwapTtrap 0T KypblafbliapbiHbIH,
pecypcTtapbl  MeH KbIBMEeTTepiHe KO/l KeTiMAiNIKTI  ceHiMm  aeHreni  Hemece
ayTEHTUPUKALUMA CUAKTbI NapameTp/iepre HerisgenreH 6ackapa anajbl.

3. Kenicim wWapTTapbiHbliH, OpbiHAAMYbIHA Keningik 6epy: akblnabl Kenicimwaptrap loT
KYPbIAFblAapbl apacblHAAfbl KesiciM WapTTapbiHbiH, AenaanaapdbiH, KaTbiCYbIHCHI3
aBTOMATTbl TYPAE OPbIHAANYbIH KaMTaMachl3 eTei, Oy NpoLecTepiH, alblKTbiFbl MeH
CEeHIMAINITIH apTTbipabl.

loT-Te cMmapT-KeniciMWwapTTapabl KoNaaHy eTe nepcrnekTuBanbl bonyfa yaae bepeni, ©nMTKeHi
ONap e3apa IpeKeTTecy NPOLECTEPIH KeHiNaeTy KaHe KaTbICyLblAap apacbliHAafbl CEHIMAINIKTI
apTTbIPY apKblabl KYPbIAFLl KeninepiHaeri 6ackapy mMeH KayincisgikTi alMTap/ablkTal KakcapTa
anagpl.

3aTTap nHTepHeTi (loT) ecin Kene »aTkaHaa, Kayincis [oT KypblaFblaapbiHa AereH KaxeTTifliK Te
apTbin Kenefdi. 2025 xKbinFa Kapan MMANMapATaFaH KOCbIAFaH Kypblafblaap NakaanaHbinaabl Aen
KyTinyae, COHAbIKTAH Oyn Kypblafblnapabl KubepKayinTepaeH Kopfaydbl KamTamachbl3 eTy eTe
MaHbI3Abl. Blockchain ~ TexHonoruacel 10T  KypbiAfblnapbl  YLWiH Kayincis  KoHe
opTanblKTaHAbIPbIAMAFaH  NAaTGopMaHbl  KaMTamacbi3  eTy  apKblibl  Byn  MaceneHiH,
nepcneKkTMBabl WelliMiH YCbiHaab!.

loT KkayincisgiriHiH, 6acTbl MacenenepiHid, b6ipi-Kypblafbliapapl CTaHAapTTaydbiH, 6oamaybl.
KentereH 0T KypblafblnapbliH apTypai KOMNaHWANAP WblFapadbl XaHe apTypAai onepaumansik,
Xyrenepae »Kymbic ictengi, 6yn HipbiHFal NPOTOKOAAAP MEH KayincCi3gik NpouecTepiH »Kysere
acblpyabl KMblHAaTaabl. Blockchain TexHonormackl 6apabik [0T KypblafblAapbiHbIH KyMbIC icTeyi
YLWiH opTaK naathopmaHbl KAMTaMachI3 €Ty apKblabl OCbl MaCENEHIH, LWeLliMiH YCbIHabI.
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BNoKYeNH TexXHONOrMACbIH KonaaHa OTbipbin, 0T KypblafblnapbliHa G10KYeHAe caKTanaTbiH
biperelt caHablK waeHTUOUKaTOpNapabl TafablHAayFa ©Oonadbl. byn wmaeHTUdMKaTopnapabl
KYPbINFblNapAblH, ayTEHTUPUKALMACK! KaHEe TeK PYyKCcaT eTiNreH KypblfbliapablH Kenire KipyiH
KaMTamacbl3 eTy VLWiH nanganaHyra 6onadbl. byn 3uaHObl KO KETIMAINIKTIH anabiH anyfa
KeMeKTecei *aHe »eniaeri bapablK KypblafblapFa CEHIMAINIKKe Keningik bepea,.

loT Kayinci3airiH KamTamacbi3 ety yuwiH Blockchain TexHonormacblH KongaHyablH, Tafbl 6ip
apTbIKWbINbIFbI-OYN KanfaH AepeKTepaiH anablH anyfa Kemekteceai. baokyeinH kasbanapbiHbiH
©3repMenTiH C1naTbl AepeKTepai e3repTyre Kes KeareH apekeT Aepey aHbIKTabIM, anasakTblK Aen
benrineHeTiHiH  6ingipeni. byn  xakepnepre gepektepai  6ackapydbl Hemece  3UsHAb
baroapnamanapabl JKymere eHrisyai eaayip KMblHAaTadbl.

NHTepHeT 3aTTapbiH KOpFay YLWiH 6/10KYEMH TEXHONOMMACLIH Kanal KonaaHyfa 601aTbiHbIHbIH
6ip Mbicanbl- aKkblAAbl yinep. Akbinabl yiinep bapfaH calbiH TaHbiMan 6ona HacTadbl KaHe yi
nenepi KapblkTaHablpyaaH 6acTan *KblAbITy MeH ayaHbl 6banTayfa aeniHri 6apabik HopceHi backapy
YWiH KanfaHfaH Kypbliafblnapapl naaanaHaabl. [ereHmeH, 6yn  KypbiaFblnap  kebiHece
Knbepwabybingapra ocan 6onbin Tabblnagpl, 6y yn MenepiHe Keke aknapaTTbl ypaay Hemece

ynepiH by3sy KayniH Tyablipaab!.

KopbITbiHAbINaM  Kene, Blockchain  TexHonormacbl 10T KypbiAfbinapblH  KOpFfaydblH,
nepcneKkTMBabl WelliMiH ycbiHaabl. OHbIH OPTaNbIKTaHAbIPbIIMAFaH KaHe Menaip TabufaTbl OHbI
anfarbl XKblAJapbl NarMaanaHyfa 60n1aTblH MUAAMAPATAFAH KOCbINFaH KypPblAfblnapabl KOpfayFfa
KOoNalnbl eTeai.

loT KoMnaHuANapAablH, a, ONAPAbIH, KNMEHTTEPIHIH Ae TaxipmnbeciH enayip *akcapTta anaabl.
Kypbinfblnap meH xyrenepai Kocy apKblabl 0T Tancelpmanapabl aBTOMaTTaHAbIPYFa, AePeKTepA
KMHayFa XKaHe WewiMm Kabblnaay NpoLeciH KakcapTyFa XKaHe onepaumanapibl oHTalnaHabIpyFa
MYMKIHAIK BepeTiH HaKTbl YakbIT peXnumiHae aknapaT bepyre KabinetTi.

OereHmeH, 6i3 loT-neH 6alNaHbICTbl bIKTUMAN TayeKenaepai, Mbicanbl, KYNWAbINbIK,
Macenenepi ksHe 0Oacka Jda Kayincisgik  6y3ywbiabikTapblH - 6inemis. Kes kenred loT
OPHANacTbIpyadbl MYKMAT KOCMapaay aHe Kayin-katepaeH Kopfay VWIiH TWICTI Kayincisaik
lWapanapbliH KON4aHy eTe MaHbI3abl.

ICKe acblpyfa CaKTbIKNEH Kapay »aHe nanganaHyllblnapabiH, Kayincisairine, KynuanbiabifbiHa
YOHEe bIHFal/bINbIFbIHA DacbimabiK, 6epy eTe maHpbi3abl. MyHaa ceHimai loT opTacbiH Kypyfa
apHanfaH bipHelle keHecTep bepinreH:

e Kayincis 6alnaHbIC xaTTaMaslapblH eHri3iHj3.

e bargapnamansik KacakTamaHbl 6enrini ocanablKTapaaH Kopfaydbl KamTamachi3 ety
YLWiH OHbl YHEMI *KaHapPTbIN OTbIPbIHbI3.

e Kynua aknapaTtTbl KOpFay YLiH Kayinci3 gepeKkTep KOMMacbiH NanaanaHbliHbI3.

e  PykcaTchI3 Kipyai 6onabipmay YLiH KypbIAfbinap MeH Kynenepre Kipyai 6ackapbiHbl3.

e bIKTMMan ocanablkTapbl aHbIKTAy KoHe KO VLWIiH Kayincisgikti xkyheni Typae
HaranaHbI3.

o  ColKecTeHAipy MeH KON »KeTKi3yai backapyablH CEHIMAI 8A4iCTEPIH eHTI3iH|3.

e  Kayinci3fiKTi KaKcapTy KaHe KypblafblnapablH, GU3MKaNbIK ypaaHybiH H6onabipmay
yWiH 6NOKYENH TEXHONOTUACHIH KONAaHbIHbI3.

e Anam KaTenikTepiHiH, anablH any KoHe COMKEeCTIKTI KamTamacbl3 eTy VYLWiH
nanaanaHylbinapapl Kayinciaaik neH KynuAnbIbIKTbIH, €H *KaKCbl TaxipnbenepiHe
YMPETIH|3.

Ocbl KeHecTepre cyleHe OTbIpbIN, YMbIMAAP KbI3SMETKEPAEPAiH Ae, KANeHTTepaiH Ae
bIHFAMAbINbIFbIH @PTTbIPATbIH KAYinci3 xaHe ceHimai loT opTacbiH Kypa anagbl.
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KopbITbIHAbI.

Byn makanaga 3atrap MHTepHeTi (loT) canacbiHAa 610KYEMH TEXHONOMMACHIH KOAAAHYAbIH,
Heri3ri acnekTinepi KapacTbipbiAabl. MakaanaHyablH Heri3ri apTbiKWbIIbIKTAaPbI alblaabl 610KYEnH
loT KeninepiHae CEHIMAINIKTI, KayinNCi34iKTi aHe KyNUANbINbIKTbI KamTamacbiz eTy. CeHimai
baranay oaicTepi, apxXMTEKTypaiblK LWeWiMmaep XaHe Kayincidfaik macenenepi TankbliaHAbl,
COHAaM-aK cmapT-KenicimwapTrapdbl KondaHy MyMKiIHZIKTePI KapacTblipbiaabl. KnbiHAbIKTap MeH
leKkTeynepre KapamactaH, 6aokdelH 10T chepacblH ©3repTyre »KaHe OHbIH TUIMAIAIr meH
CeHiIMAiNITIH apTTbipyFa apHaaFaH KyaTTbl Kypan 6obin Tabblnagbl.

loT-Te BAOKYENHAI COTTI Xy3ere acblpy YUWiH TeK TeXHMKa/blK acnekTinepai faHa emec,
COHbIMEH KaTap YMbIMAACTbIPYLLUbIALIK KoHe IiCKepAik CTpaTervanblK acneKkTinepai Ae eckepy
KarkeT. 10T KocbiMLanapbiHbiH, epeKLIeniKTePIH KaHe MmaclTabTay MeH eHiMAiNIKKe KOMblaaTbiH
TananTapdbl eCKepe OTbIPbIM, MKEMAI apXMTEKTYPablK MOAEeNbAEPA *Kacay MaHbi3abl. COHbIMEH
KaTap, CTaHAapTTap MeH HOPMATMBTIK-KVKbIKTbIK 6a3aHbl AambiTy OOMbIHLLIG OenceHai Kymbic
icTey Kepek, COHbIMEH KaTap B/10KYENH TEXHOIOTUACKIH CTTI MHTEerpaumanay *aHe Kabblnaay yui
naraanaHylwblnapasl OKbITY MEH KOAayabl KAMTaMachl3 €Ty KarkeT.

bonalwakTa HapblKTblH, afbiMAafbl YPAICTEPI MEH KaKeTTiNIKTepiH eckepe oTbipbin, 10T
canacblHAa ONOKYENH TEXHONOrMACLIH KONAAHYAbl OJ@aH 9pi KeHeWTy KyTinyae. bnokyeinH loT
MHPPaKYPbINbIMbIHbIH, a*Kbipamac beniri bonaabl aen 6onKaHyaa, 6yn eHepKacin NeH KenikTeH
bacTan AeHcayablK CakTay MeH akblaabl Kananapfa AeniHri 6apabik cananapia CeHiMAiNIKTIH,
KAyinCi3AiKTiH, *KoHe allbIKTbIKTbIH, *KOfapbl AeHreriH Kamtamacbi3 etefni. COHbIMEH KaTap,
afbiMaafbl KOHbIpaynapabl eHcepyre xaHe loT xeninepiHge 610oKk4enHai nanganany TMiMAiNiriH
apTTbipyFa OafbiTTaNfaH 3epTTeyNEep MEH 33ipaieMenepi *KanfacTblpy KarKeT.
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Dana Tolegen, master’s degree, Al-Farabi Kazakh National University, Almaty, Kazakhstan,

THE USE OF BLOCKCHAIN IN CALCULATING IOT TRUST.

Annotation. This article provides an overview of the application of blockchain technology
in reliable computing on the Internet of Things (loT). In today's world, where 10T devices play an
increasingly important role in various fields, ensuring reliability for these devices and transmitted
data becomes an important task. Blockchain technology, originally developed to provide
decentralized and secure storage, offers new prospects for securing loT trust.

The article deals with key loT trust issues such as device authenticity, data privacy, and
cyberattack protection. The advantages of using blockchain technology to solve these problems
are described, including ensuring transparency, immutability, and authenticity of data, and
creating decentralized trust management systems.

Next, an overview of the blockchain architecture for loT is given, including examples of
existing projects and research, where the blockchain is successfully used to provide reliability in
various |oT scenarios. The difficulties and limitations of using blockchain in 10T will also be
discussed, as well as the prospects for its development in this area.

In conclusion, the article provides an overview and conclusion on the importance of using
blockchain technology to ensure reliability in 10T, as well as provides directions for future research
and development in this area.
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Waseem Igbal, [OKTOP dU3NKO-MaTEMATUYECKNX HayK,
npodeccop. OH NOAYYMN [OOKTOPCKYtO CTeneHb B HaUWMOHANbHOM YHWBEPCUTETE HAYKU U
TexHonormit (NUST) B 2021 roay. OH aBnaeTca aBTOpomM bonee 67 MccnenoBaTenbCkMx CTaTel B
aBTOPUTETHbIX MEXKAYHAPOAHbIX }KypHanax (MHAeKcupyembix ISI), Takmx Kak iotj, FGCS, Systems
Journal, MTAP, IEEE Sensors, ACM Computing Surveys, IEEE Comm Surveys & Tutorials 1 apyrux.
Hapaay c nonynspHbimMmu KOHbepeHUMAMN, Takumm Kak, ICCu T. a., Joktop Waseem nposen bosnee
15 npakTtnyeckmx cemmHapos no CEH, CHFI, CSCU u cyaebHoi akcnepTnse 414 NPOMbILLAEHHOCTU
n obwecTaa.

[aHa TonereH, marnctpaHT, Kazaxcknin HaumoHanbHbIM YHUBEpPCUTET MMeHn Anb-Papabw,
AnmaTtbl, Ka3zaxctaH

MNCNOJIb3OBAHUE B/TOKYEMHA B BbIYUCNEHUAX OBEPUA 10T.

AHHOTaumMA: B 37Ol cTaTbe AaeTcA 0630p MCMNONb30BaHMA TEXHONOTMM ONOKYerH B
HaZEeXHbIX BbIYUCNEHNAX B MHTepHeTe Belwel (loT). B coBpemeHHOM mMupe, rae ycTporcTea loT
urpatoT Bce 6onee BaxKHYK POJib B Pa3MyHbIX 0b6nacTAx, obecnevyeHme HaAENKHOCTU 3TUX
YCTPOMCTB W NepenaBaemMblX AaHHbIX CTAaHOBMTCA BaXKHOW 3adadvei. TexHonorma Blockchain,
nepBoHa4YanbHO pa3paboTaHHaa ANA obecnevyeHWsa [AeleHTPanM30BaHHOTO M He3onacHoro
XPaHEHMA AaHHbIX, NpeanaraeT HOBble NepcneKkTUBbl Ans obecneyeHma gosepus K loT.

B cTaTbe paccmaTpuMBatoTCA OCHOBHblE NpobaemMbl AoBepua |0T, TakmMe Kak NOANMHHOCTb
YCTPOMCTB, KOHOMAEHLMANBHOCTb AAaHHbIX M 3aWuTa OT KMbepaTak. OnmMcaHbl NpermyLLecTBa
MCNONb30BAHUA TEXHONOTMW ONOKYENH ANA peleHna 3Tux npobnem, BKkAYas obecneyeHune
NPO3pPaYHOCTM,  HEM3MEHHOCTM W [AOCTOBEPHOCTM  [aHHbIX, a TakXKe  co3JaHue
[eLeHTPaNN30BaHHbIX CUCTEM YNPaBAEHUA HAEXKHOCTbLIO.

[anee 6yneT npeactaBneH 0630p apxmTeKTypbl 610KYerHa ana loT, BKAOYaA npumepbl
CYWECTBYIOWIMX MPOEKTOB W WUCCNenoBaHui, rae 670KYelMH ycnewHo WCnoab3yeTca As
obecneyeHnna poBepua B pPas3iM4yHbIX cueHapuax |oT. Takxke obcyxpgatoTca npobaembl U
OrpaHNYEHMA MCNOb30BaHUA B0KYelHa B |0T, @ TakkKe MepcrneKkTMBbI €ro PasBUTUA B 3TOM
obnactw.

B 3ak/toyeHMe, B cTaTbe Aaetcs 0630p M AeNaeTca BbiBOA, O BaKHOCTM MCMO/Ib30BaHUA
TexHonormm 61oK4YeinH ans obecnevyeHns HagexHocTu 10T, a TakKe NPUBOAATCA HanpaBaeHMA ANA
6yayLWmx nccneaoBaHuii 1 pa3paboTok B 3Ton 0baacTu.

Kniouesble cnosa: WHTepHeT Beuwel (loT), OnokuelH, pnosepue, 6E30MACHOCTb,
KOHOMAEHLMANBHOCTD.
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Cblibaniac *XeMKOPAbIK KaYiMiH a3anTy

Meipambek ©.M

apaTbINbIC FblNbIMAAPbIHBIH, MarucTpi, «lanac MaHcyripos aTblHAafbl MKeTicy
yHuBepcuTeTi» KEAK TEXHMKaNbIK FblAbIMAAP *KOFapbl MEKTEDIHIH OKbITYLLbI-ACCUCTEHTI
Mapbek T

«lnnac KaHcyripos atbiHAafbl MeTicy yHuBepcuteTi» KEAK cTyaeHTi

AymaHKbi3bl K

«lnnac MaHcyripos atbiHAaFbl KeTicy yHMBepcuteTi» KEAK cTyaeHTi

HKymaH A

«lnnac MaHcyripos atbiHAaFbl KeTicy yHMBepcuteTi» KEAK cTyaeHTi

1,2,3,4«lnnac KaHcyripos aTbiHAafbl HKeTicy yHMBepcuTeTi» KEAK, TanablKopFaH K., KasakcTaH

AngaTna: Cbibanac »KeMKOP/blKKa Kapcbl Kypec KallaHaa 60/1MacblH ©3eKTi macene
6onbin Tabblnaabl.OCbl MaKanafa »KeMKOP/bIK KayiniH asanTyaa KaHaal TWimAi aknapaTTbl
TEXHOIOTMANAP KONAAHa anaTbiHAbIFbIMbI3 NabiM 6oaMaK.Onapabl Wwelly KesiHae 610KYeMHHbIH,
KaHaan kemeri 6ap. KasakctaH Pecnybamkackl yuwiH TMimai obanapblH KapacTblpbIimn, YCbIHbIC
TYPiHAOE aTan KepceTinai.

KinT ce3gep: cbibannac XKemKOp/blK, LWeLy KONJapbl, aKnapaTTbl TEeXHOAOorMA,
UndbpnaHabipy, BNOKYENH.

AHHoTaumA: bopbba c Koppynuuern Bceraa ABAAETCA aKTyanbHOM npobnemoin.B atoi
CTaTb€ Mbl PACCMOTPUM, Kakne 3ddeKkTMBHble MHOOPMALMOHHbBIE TEXHONOTMM Mbl MOMXKEM
MCNO/Ib30BaTb AR CHUXKEHMA PUCKOB KOPPYNuMM.Kak 6NOKYENH MOXKET MOMOYb B UX PeLleHMUN.
Bbl/IM paccCMOTPEHbI M BblaeneHbl B BUAE NpeanokeHnin adpdeKkTMBHble NPoeKTsbl A5 Pecnybamkn
KasaxcraH.

KntoueBble cnoBa: Koppynuma, pelenns, MHPOPMaLMOHHbIE TEXHONOTMK, UMPOBM3aALMA,
H10KYENH.

Abstract: The fight against corruption is always a pressing issue. In this article, we will look
at what effective information technologies we can use to reduce the risks of corruption. How
blockchain can help solve them. Effective projects for the Republic of Kazakhstan were reviewed
and highlighted in the form of proposals.

Key words: corruption, solutions, information technology, digitalization, blockchain.

Cblbannac »KeMKOop/bIK — KOFaM/bIK KaTblHAcTap KyMeciHaeri keHe KybblabicTapabiH, Oipi.
OpuHe, Tapuxm npouecc bapbicbiHAa 6yn KyOblAbIC YHEMI ©3repin OTbipAbl, CasaCK KaHe
9KOHOMMKAbIK TOPTINTEPAIH, KYPAENEHYiHE Kapal OHbIH, KOPIHICTepiHiH *aHa HbiCaHAapbl MeH
dopmanapbl nanga 6bonab.

EH angbiMeH, cbibailnac XeMKOP/bIK CO3 TiPKeCiHiH TYCIHIriH a)kblpaTy KaxeT. byn ces
TIPKeCiHiIH KenTereH aHbIKTayblll HycKanapbl 6ap. Erep ce3aikke »KyriHcek, cbibalinac XemKop/bIK,
CO3 TiPKECIHIH, aHbIKTaybIlLbl KypamblHa YPAbIK, 3aHCbI3 Typae Oanbin KeTy, napa any *aHe T.6.
CUAKTbI «1ayasbiMabl TyFanapaplH, *KaHe cafcaTkepaepaiH, MOpanbaplK blablpay» Ce3 TiPKECiHiH,
MafblHaCblHA aKblH Kenedi. «MopanbablK blAblpayMeH» Kypec AMipMEHMEH alKacKaHMeH
bipaen, COHAbIKTaH 3aHFa cyMeHy — Byn KypecTe eH TMimAai apekeT 6onbin caHanaabl. Cbibalnac
KEMKOP/bIK-3aMaH afbiCbiMeH bipre ecin-epkeHaen, OVriHri KyHre AeniH »KOMblIMal OTblipFaH
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KecengiH, Oipi gecek Te 6onagpl. Cbibannac KEeMKOP/bIK-KOFaM MeH MeMIeKeTTi iwTen
blAbIPATATbIH 2/1eyMeTTiK Kybbiabic.[1]

Enimizge ocbl Macenere apHaibl KabblngaHfaH 3aH4ap, aTKapbIIbin }KaTKaH KyYMbICTap Aa
bapubinbiKk. «Cbibainac »KeMKOP/bIKKA Kapcbl Kypec Typanbl» 3aH TanabblHblH afcbiHAA
EMKOP/IbIKKA KapcCbl iC-opekeTTep ap canaja »Kysere acblpblayaa. Ananpaa, cbibannac
EMKOPJIbIK OYriHT KyHi KOFambIMbI3AblH, Oap/blK canacbiHAa AeHAen eHin, 6apabiK canara o3
3apganTtapbiH  Turizin otbip. Ocbl opanga Oyn  KeneHciz KybbiabicneH Kypecy 6ap/bik
a3amMaTTap/biH Napbi3bl eKeHiH YMbITNaybiMbi3 THic. CoHbIH, bipey IT TeXHONOTMA, AFHU aknapaTThbl
TexHonorma 6onbin Tabbinaabl. Cbibannac *)KemMKOPbIKKA aknapaTTbiK TEXHONOMMAHbIH bipaeH Bip
nanaacbl MeH peni maHbi3apl. [2]

Kasipri TaHaa cbibanac »KemKop/blKNeH MapMeHAi KYPecy VILIH XanblKTbiH KYKbIKTbIK,
cayaTCbI3blfblH KOATbIH, KYKbIKTbl TYCIHAIPY YMbICbIHbIH, AeHreii MeH canacbiH apTTbipy
KepPeKTIriHiH MaHbl3bl 30P. XanblK 63 KYKblfblH, ©34epiHe Kapcbl KaHaal Aa 6ip KYKbIKKa Kalllbl ic-
SPEKET KacanfaH Karaanaa KaHdam iC-KMMbI KOMAaHY KepPeKTiriHiH HaKTbl »KOAapblH TOJbIK
6inynepi KaxeT. KOHCTUTYLUMANBIK TIPTINTI KOopFay, cbibalnac KemKopablKNeH Kypec ascbiHAa
TMiMAi, OipblHFaM »aanbl MEeMAEKeTTIK CaAacaT XYpPrizy, MemfeKkeT MeH asamaTTapdblH, emip
CYpYiHiH, 6apnblk cananapbiHAa cbibafac XeMKOPAblK MeH OHbIH KepiHicTepi AeHreni
TOMEH/ETY, KOFaMHbIH MEMNEKETKE KaHE OHbIH MHCTUTYT TapblHA CEHIMIH HbIFalTy OYTiHri KyHAETI
6acTbl makcaT 60/bin oTbIp.[3]

onemae KenTereH 03blK TexHosnormanap Hap KoHe onapApiH eH 03blfbl — BAoK4YenH
TeXHO/IorMAChkl. Byn TexHonorma Kes KenreH aknapatTbl UMbpaaHablipyFa MyMKiHAIK 6epeai. byn
bip opTanbikKka OafblHOANTbIH AepeKTepai cakTay Kyneci. MaceneH, Kes KenreH yYmbIMHbIH,
nepekTtep 6asackl bap, naptTva 6oaca — carnaylwbinap MeH napTus myluenepi Typansl, Coibalinac
KEMKOP/IbIKKA Kapcbl Kbi3MeT 60/ca — Kbl3MeTKepaep, Aepektep, Teprey ManiMeTTepi KaHe
H6ackanapbl H60nybl MYMKiH. BapnbiK aKknapaT opTanblKTaHAbIPbIAFaH AepeKKopFa »Kibepinin
oTblpazbl. TuiciHLe, xakepnep wabybinaaraHaa 6apabik aknapaTtTbl 6ip Ke3aeH anbin Kketeai. An
H6noK4YenH Tisberi mMafiMeTTiH, TapanybliHa »on bepmengi. AxknapaTt bipHewe 6/710KKa HeniHin,
Ke3[encoK TapTinTe Ko3fanadbl. AFHM, Xakep AepeKTep 6aszacblH Oy3y yiiH TyTac 6A0KTapapl
XeKe-KeKke by3bin WbiFybl KepeK. BAoKYenH eH, alblK TexHoaoruanapabl asipnengi. 2009 xbiabl
HnoKYeMHMeEH OipiHWI TpaH3aKuMs KacanfaHHaH 6epi, coHfbl 13-14 Kkbingafbl HapibIK,
TpaH3aKUMANapabl — KiMHIH, Kimre caTkaHblH Kepyre 6onaabl. COHAbIKTAH, WbiH MaHiHAE, Oy Kes-
KenreH cblibannac XemMKop/bIKKa Kapcbl TEXHONOTMA. byn TeXHONOrMA MeMAEKeTTIK Tisimaaepre
6ip KaTap kemek bepe anaabl. Mbicanbl kep Hemece 6anabaklua Ti3iMiHE KALbIKTbIKTAH EHri3y.
KasakcTaH 6/10KYeMH-TEXHONOMMANAP KaybIMAACTbIFbIHbIH, 6aclubicbl Mcnambek CanKaHOBTbIH,
anTyblHWa enimizge 610KYEMHHIH, KOMETIMEH »KanfaH Ky»KaTTbl aHbIKTaydbl Taxipubuere eHrisy
KarKeT. BAoKYenH aknapaTTbiK TEXHOOTMAHbI apbl Kapak AamMbiTy apKblibl MEMIEKETTIH AaMybl
MeH iLLKi CbIPTKbl NpobemanapblH WwellimiH Taba anamol3. [4]

CoOHbIMEH KaTap, 3KOHOMMKaHbI UMdpAaHAbIPY KafaanblHAA Fbl/IbIM MEH TEXHMKAHbIH,
[AaMYbIMEH Kbl/IMbICTbIH *KaHa Typi -Cbibalinac XeMKop/bIKTbIH, Nanaa 60aybl yUiH KOoNalabl opTa
Kypblaaapl, 01 MEMIEKETTIK TanCblipbICTap apKbl/ibl CAACU PEHTA any apKbl/ibl faHa emec,
COHbIMEH KaTap MeM/IEKeTTIK baraap/iamanblk KaMTaMachl3 eTyre apaJsiacy apKbl/bl 4a KepiHea,.

KopbiTbiHAbINaM Kene, Cbibalnac »eMKOPAbIKTbIH, andblH any VliH CoHAal afaanabl
KepreH kesae 6Oen-Kal Kapamay.Cbibalnac KemKOP/bIKTbiH 3apaabbliHaH Hafbl3 ©3 iCiHIH
MaMaH/apbl *KyMbIC Tannaw , aginercisaikke Tan 6onyna.CoHfbl AepeKTep BOMbIHLLA , )KEMKOPbIK,
SpPEKeTi VIWIiH COoTTanfaH alamaTtTapbl WapTTbl Typae Mep3imiHeH OypblH 6ocaTyfa TblibiM
canblHapl. CoTTapfa, KyKblK KOpfay Kbl3ameTKepnepiHe, napa OepreHaepre KoHe Aenaanjapra
KaTaH, *a3a KoNJaHblAaTbiHAbIFbIH Npe3naeHTiMmi3 Kacbim-HKomapT Kemenyabl TOKaes aTan alTKaH
eni. MeHiHwe , oaaH 6enek 6i3 akNapaTTbiK TEXHONOTMA APKbINbl KEMKOPbIKTbIH, anblH ana

anamsbls.[5]
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AKNapaTTblK, TEXHONOMMAHbLIH, AAMblFaH Ke3eHiHAe ,MeMeKeTTeri KeMKOP/bIKKA KON
bepmey Kepeknis. DAiNeTci3fik neH Koppynuuara »Koj bepmey VILIH LWbIHALIKTbI 9pKallaH
TaHJayfa MYMKiHAIK  6ap. MaKkanaga antbin  ©TKeHIMAEen KOAAaHbINaTblH - aknapaTTbIK,
TEXHONOTMAHBLI MeM/eKeTimi3ae aambiTap Honcak, KasakcTaHga KanfaH AMNANOM, AEHCay/bIK,
CaKTay, JIOTUCTMKA CaflaCblHAa, »IKEeKe Ty/lfaHblH JKeKke [AepeKkTepiH cakTay KesiHAaeri
npobnemanapabl Oip KaTap lewe anaTbiHbIMbI3 aHblK. CoHAbIKTaH Aa “Cbibaiinac KemKop/bIK
¥On en, ecin epkeHaeawwi en”
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IBER BAFAAPJTAMACDI HETI3IHAE
ROJIAAH CY BYPtbINARHYbIH ECEINTEY

Kacumos Abait TycynbekoBumy

K.T.H; AoueHT, (KapafaHapl, ©. CafrblHOB aTbiHAafFbl KapTY)
Tycnekos baktuap Tanfaty/ibl

MarmncTpaHT (KapafaHapl, ©. CafblHOB aTbiHAAFbl KapTY)

KasaKkCcTaHHbIH aBTOMOOWAbL  KOAAAPbl  VIIIH, acipece COHFbl KblIAAPbl  KeHin
aBTOMOOUNbAEPAIH KOiK afblHbIHAA Backim 601aTbIH KO3FabIC KaPKbIHAbIAbIFbIHBIH KYPT ©Cyi ToH
6onbin Tabblnaabl, Oy aBTOMOOM/bL KOAAapbl MeH onapAarbl KypblabicTapdbl Kobanay, cany
YKOHE KyTIiM ycTay canacbiHa KOMbINATbIH TananTapapblH, apTybiHa, COHAAN-aK cana napameTpaepi
MEH KepCEeTKITEPIH aNeMAIK CTaHAAPTTap AeHreniHe KeTKi3y KarKeTTiNiriHe anbin Keneai.

OcblfaH KapamacTaH, aBTOMODOWAbL KONJAPbIHbIH, KOAIKTIK-MalnganaHy Kan-KyMiHiH
KepceTKilTepiH aKblHAANTLIH Kelbip macenenepre, atan anMTkaHaa, cy Oypy KYMEeCiHiH KymbliC
icTeyiHe KeTKiNiKci3 KeHin 6eniHeni. ABTOMOOUAL »OAJapbIHbIH, Xypic OeniriHeH kep ycTi cy
BypyblH VMbIMAACTLIPY MICesefiepiHe OCbiHAaM Ke3Kapac OJ1 TeceMAEepiHiH, OepiKTiriHiH,
TOMEHAeyiHe, Xep TOeCceMiHiH TypaKTblNblFbiHbIH,  Oy3blayblHa, KONAAP MeH KacaHapl
KYPbINbICTapAblH, XeHAeyapanblk Mep3imaepiHiH, KbICKapyblHa, K&K KypaaaapblHbIH, KO3FanbICol
Kayincisairi MeH bIHFANAbINbIFbI AEHTENiHIH TOMeHAeYiHe KaHe KopluafaH OpTaHbIH /lacTaHybIHA
oKeneai.

ongap meH Kenik obbeKTiIepiHiH, TMiIMA cy Bypy *KyhenepiH xobanay maHbi3abl MiHAET
6onbIn Tabblnaabl. *ep yCTi cynapblHbIH, apTbik, MEJILIEPIH WEKTeYAiH apTYpPAi TaCiNAepiH ap TYpAi
ennepAaiH cy bypy xobanay cTaHaapTTapbiHaH Tabyfa 6onaabl. byn Tesucte ruapaBAuKanbiK,
CaHAbIK moaenbaeyre »aHe lber moaeniH KongaHa OTbIPbIN, afblHAbI CynapAbliH TUIMAINITiIH
baranayra HerisgenreH ajic ycbiHblAFaH [1,2]. 94ic ap Typai engepait, HoOpMaTUBTIK akTinepiHe
conKkec obanay KpuTepuinepiHe KonJaHyfa Kapamibl. ¥CbIHbIIFaH a4ic ap cueHapuige
KapacTblpblnFaH ToOpAblH KipebepicTepiHiH, 29pPKaMCbICbIHbIH TMAPABANKA/bIK SPEKETIH TObIK,
Hakblnay apKblibl  KaHObIp  KabbINAAWTbIH - YHFbIMANApAblH,  3PTYPAI  MO3MLMANAPbLIHbIH,
cMnaTTamanapblHblH, Ce3iMTanaplfblH Tanaayabl KeHingeteqi. TONAbIK TMAPaBAMKAAbIK aknapaT
TMiMai wewimaepai Kabblngay XaHe mMakcMmandbl TUIMAINIKTI KaMTamacbl3 eTeTiH Lewimaep
Kabblnaay ywiH apTypAi Wewimaepai canbiCTbipyfa Heriz 6ona anagbl.

onaaH apTbiK *Kep YCTi CyNapblH anbln TacTay KoHe Tabusn apeHarkapblK, *KeniHi KannbiHa
KeNTipy »KONAap MeH KeJiK KypblabICTapbliHbiH Hecepni KapisgepiH Kobanaypafbl Herisri
MiHOeTTep 6onbin Tabblnaabl. HKaHObip MeH KongapAbiH 6aTnakTaHybl KayinTi »afdannapra
aKenyi MyMKiH, cebebi Kenik KypaibiHblH AOHrenekTepi MeH kypic beniri apacbiHAarbl yiKenic
KoadbduumeHTTepiMEH KO3FanbiC Ke3iHae KepiHydiH TemeHAeyi cuaKTbl daKkTopnap acep eTyi
MYMKIiH. a3 mesrifiHae aya blaFanabliblebl XETKINIKCI3 KayblH-WWALWbIH *abbIHHbIH, Kal-KyniHe
YOHE KefiK KypanaapblHbIH, KayincisairiHe Tikenel acep eteai. *on TecemiHae Typbin KanfaH cy
aBTOMOOW/Ib KYPCbIMbIHbIH, }KaHacy aiMarblHAa KO3Fa/biC Xbl1AaMAblFbl apTKAH CaliblH ©CETiH cy
CbIHACbIHbIH, Naaa 6onybiHa akeneai. COHbIH, CanJapbiHaH akBaxkocnapaay acepi nanaa 6onasabl
YKOHe 0/ IOHFAaNAKTbIH OOMNbIK KaHEe KeNAeHEeH, iNiHicTePiH TONbIFbIMEH KOFanTapl.

on KabblHAAPbIHbIH TOMEH iNiHICY canacbiHaH TyblHAAFaH KON-KOiK OKMFAaNapblHbIH, eH,
Ken caHbl cy Oypy KamTamacbl3 eTiIMereH kesge A2/ binfandbl XabblHAapAa OpblH anagpl.
AKBarkocnap/ay acepi aBTOMObUAbAIH 6enrini 6ip KO3FanbIC XKblAAAMAbIFbIHAA KaHE KabblHAAFbI
cy KabblKlacbiHbiH, 6enrini 6ip KanblHAbIFbiHAG 60Maabl, By KaHObIPAbIH, KapPKbIHAbIbIFbIHA,
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HONNbIK KaHe KenaeHeH beTkennepre, XonablH, Keaip-OyAbipablFbiHA KaHE afbl3y aiMaFblHbIH,
Y3blHAbIFbIHA BaNNaHbICTbI.

MyHbIH, 63pi aBTOMOOUAb KObIHbIH, KYPbI/bICbIHbIH, TMAPONOTMANbIK, FEONOTMUANbIK KaHe
KAMMATTbIK »KafdannapblHa andblH-ana 3epTTeynep »KYPridy KarkeTTinirii kepceteai XaHe |ber
OaraapnamachlH, KoagaHy MyMKIHAINIMEH KoNAblH, *KabblH 6eTiHeH cyabl Oypyabl YMbIMAACTbIPY
CXEeMaCbIH AYypbIC TAHAAY *KaHe TaFalbiHAAY KaXKeTTiNiriH KepceTtei.
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Cypet 1 - 94iCTeMEHIH, *XYMbIC NPOLECIHIH cxemacsl

Ocbl macenenepai Wwewy yuwiH iber-oe mogenb KypyAblH TOPT Ke3eHi YCbIHblAaabl:
KobanblK TONOrpaduAnbIK KapTaHbl any, *KepaiH, UMdpabiK Moaeni TypiHAEe KON reOMeTPUACHIH
aHbIKTay, NapamMeTpaepadiH, *Kapamabl/blK KpUTepuinnepid benriney kaHe lber moaeniHe eHrisy
YKOHe HaTUXKenepai moaenbaeyAai Tanaay apKblabl ¢y Bypy »KyMeciHiH rmapaBanKanbiK KYpPblIbIMbIH
aHbIkTay [1]. ©AicTeMeHiH, *)KYMbIC MPOLECiHIH, cbi3bacbiH 1-1i cypeTTeH Kepyre 6onabl
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CypeT 2 — Cy afbiHbIHbIH, iber bafaap/iamacbiHAaFbl KepiHici

Ocblnanwa, iber 2D rMaApoONnornAanbIK MOAENi apKblabl }KONJAaFbl Cy afblHAAPbIH ©Te A3
Mmoaenbaeyre 6onaasl. Moaenbaey npoueciHae lber afbiHAbI CynapablH COHFbl ecenTeynepiH
KbI3bl/1 TYCMEH CyAblH *KMHANyblHA €H ce3iMTan aMaKkTap/bl KepceTeTiH TyC KOHTyp/apbl bap
BM3Yyanabl cbizbanap TypiHAe whiFapabl. 2D mogenbaey WeliMiHiH MbiCablH 2-CypeTTeH Kepyre
bonaabl.

ABTOMOOWb }KONAAPbIHbIH, TEXHMKANbIK AeHreniH, onap 6oMbiHLIA Kayinci3 KO3fanbiCTbl
YOHE 0M1apAblH, SKOOTUAIK, SKYMbIC iCTEYIH apTTblpyAblH, HEri3ri MiHAeTTepiHiH, Oipi aBTOMOOW/b
KONAAPbIHbIH BETIHEH CyAbl YaKTbINbl }KaHE MaKCaTTbl TYPAE *KMHAY MeH Bypyabl KaMTaMachI3 eTy
*KOHEe OHbl KeMiHHeH nacTaHyaaH TasapTy 60bin Tabblnaabl.

Byn maceneHi Wwellyae ocbl TE3MCTE YCbIHbIFAH 3ePTTEYep epeKLie OpblH anajbl, 01ap 63
KeseriHae OHTalNbl Kobanay-KypbiabiC WeLWiMaepi MeH KeHaey-KannbliHa KenTipy wapanapbiH
93ipney MakcaTblHAa ep YCTi cy Oypy KyhenepiH »kobanay MeH ecenteyiiH aiCHaManbIK,
0a3acblH XKeTingipyre barbiTTaNfaH.
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Introduction:

The integration of Artificial Intelligence (Al) technologies into project management has
garnered significant attention in recent years due to its potential to enhance efficiency, decision-
making processes, and project success rates. However, this integration also brings forth challenges
that need addressing. This research aims to explore the benefits and challenges of utilizing Al in
project management, providing insights to guide informed decision-making for project managers
and organizational leaders. By examining the potential applications of Al and identifying best
practices for its implementation, this study seeks to contribute to the continual improvement of
project management practices.

Problem:

Al's integration into Project Management has garnered substantial attention recently,
sparking discussions on its potential impact on the future of the PM field. Al holds promise as a
valuable tool for PM practitioners in decision-making and project delivery, ensuring adherence to
time, quality, and budget constraints. Despite its potential to revolutionize PM by enhancing
efficiency, cutting costs, and boosting project success rates, several challenges must be tackled.
Common hurdles in Al implementation in PM include concerns regarding data quality and
accessibility, a lack of comprehensive understanding of Al, compatibility with existing systems, and
associated costs. This report delves into professionals' perspectives on the current status of Al in
Project Management over the past five years.

Research Objective:

The primary objective of this research is to delve deeply into the multifaceted landscape of
Al technologies within the realm of project management, aiming to elucidate both their potential
benefits and the challenges they present. By undertaking this exploration, the study seeks to gain
a comprehensive understanding of how Al can serve as a catalyst for project enhancement and
decision-making refinement within the project management domain.

Ultimately, the overarching goal of this research is to catalyze advancements in project
management practices by fostering the seamless integration of Al technologies. By leveraging Al's
potential to enhance efficiency, productivity, and project outcomes, this research aims to
contribute to the continual evolution and improvement of project management methodologies in
both theory and practice.
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Hypothesis

Null: Al has a positive impact on project management, leading to enhanced efficiency,
improved decision-making processes, and increased project success rates. Alternative: Al does not
have a positive impact on project management, failing to deliver significant improvements in
efficiency, decision-making processes, or project success rates.

By formulating these hypotheses, this research aims to empirically investigate the actual
impact of Al technologies on project management practices, providing valuable insights into the
effectiveness of Al integration and its implications for project success. Through rigorous analysis
and empirical evidence, this study seeks to contribute to a deeper understanding of the role of Al
in project management and inform decision-making processes for project managers and
organizational leaders seeking to leverage Al technologies to improve project outcomes.

Literature Review:

"The Application of Artificial Intelligence in Project Management Research: A Review" by
Jesus Gil, Javier Martinez Torres, and Rubén Gonzalez-Crespo stands as a seminal contribution to
the burgeoning field of Al in project management research. Through a meticulous examination of
existing literature, the authors offer a comprehensive overview of how Al technologies are
revolutionizing traditional project management methodologies. By synthesizing insights from
diverse sources, the paper not only illuminates current trends and developments but also identifies
emerging opportunities and challenges within the field. In doing so, it lays the foundation for
further exploration and analysis, setting the stage for a deeper understanding of the evolving
landscape of Al-driven project management practices.

Building upon this foundational work, "An Authoritative Study on the Near Future Effect of
Artificial Intelligence on Project Management Knowledge Areas" offers a forward-looking
perspective on the transformative implications of Al within project management knowledge areas.
Through a rigorous analysis of emerging trends and technologies, the paper anticipates the
profound impact that Al is poised to have on various facets of project management, from planning
and execution to monitoring and control. By providing a glimpse into the near future, the study
offers invaluable guidance for practitioners and researchers seeking to navigate the complex
intersection of Al and project management, offering insights that inform strategic decision-making
and shape future research agendas.

"Using Artificial Intelligence Techniques to Support Project Management" by Raymond E.
Levitt and John C. Kunz represents a pivotal contribution to the practical application of Al in project
management. Through an in-depth exploration of Al techniques, the paper sheds light on their
potential to actively support and enhance project management processes. By delving into specific
Al algorithms and tools, the authors offer valuable insights into their implementation and
effectiveness in optimizing various aspects of project planning, scheduling, and decision-making.
Through real-world examples and case studies, the paper provides concrete illustrations of how Al
technologies can be leveraged to streamline project workflows, improve efficiency, and drive
project success.

Meanwhile, "Artificial Intelligence Enabled Project Management: A Systematic Literature
Review" builds upon this foundation by conducting a comprehensive synthesis of existing
knowledge on Al-enabled project management. Through a systematic analysis of the literature, the
authors identify prevailing trends, challenges, and breakthroughs within the field, offering valuable
insights that contribute to a holistic understanding of the evolving landscape. By distilling insights
from a wide range of sources, the paper offers practitioners and researchers a comprehensive
overview of the current state of Al-enabled project management, guiding strategic decision-
making and informing future research directions. Through its rigorous approach and exhaustive
review of the literature, the paper serves as an invaluable resource for stakeholders seeking to
harness the transformative potential of Al in project management practices.
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"A Conceptual Framework for Applying Artificial Intelligence in Project Management" by
Gunnar Auth, Jan Johnk, and Dennis A. Wiecha represents a seminal contribution to the theoretical
underpinnings of Al integration within project management practices. Through a rigorous
exploration of conceptual frameworks, the paper delves into the foundational principles governing
the application of Al in project management contexts. By synthesizing insights from diverse
disciplines and drawing upon established theoretical frameworks, the authors offer a
comprehensive overview of the key components, processes, and considerations involved in
effectively integrating Al technologies into project management practices.

At its core, the paper presents a conceptual framework that serves as a roadmap for
practitioners seeking to harness the transformative potential of Al within project management
contexts. By outlining key components such as data collection, analysis, and decision-making, the
framework provides a structured approach to understanding the role of Al in optimizing project
workflows and driving project success. Furthermore, the authors explore the interplay between Al
technologies and traditional project management methodologies, offering insights into how Al can
augment existing practices and enhance overall project outcomes.

The synthesis of the aforementioned papers reveals a rich tapestry of insights into the
evolving relationship between artificial intelligence (Al) and project management. Through a
comprehensive examination of diverse perspectives and methodologies, these papers collectively
underscore the growing significance of Al in reshaping traditional project management paradigms.
By elucidating the multifaceted applications of Al, from theoretical underpinnings to practical
implementations, the literature provides a nuanced understanding of the transformative potential
inherent in Al technologies.

Furthermore, the literature emphasizes the importance of effective integration of Al
technologies within project management practices. By presenting frameworks and conceptual
models, the papers provide valuable guidance for practitioners seeking to leverage Al effectively in
their projects. These frameworks outline key considerations, processes, and best practices for
integrating Al technologies into project management workflows, thereby facilitating the seamless
adoption and implementation of Al-driven solutions.

In conclusion, the synthesis of these papers underscores the transformative potential of Al
in reshaping project management practices. By elucidating key themes and insights, the literature
offers valuable perspectives that inform strategic decision-making and shape future research
agendas in the field of Al-driven project management. As organizations continue to embrace Al
technologies, it is imperative for project managers and researchers alike to stay abreast of
emerging trends and developments, leveraging Al as a catalyst for innovation and excellence in
project management.

Methodology/Approach:

In pursuit of our research objectives, a rigorous methodology was employed to analyze a
comprehensive dataset comprising abstracts extracted from 495 publications spanning various
disciplines pertinent to project management (PM) and its allied fields. The selection of publications
was guided by a systematic approach aimed at ensuring relevance and representativeness of the
literature corpus.

The cornerstone of our analysis rested on the application of a sophisticated scientometric
method known as Co-Word Analysis Technique (CWAT). This methodological approach facilitated
a quantitative examination of the thematic content embedded within the selected publications,
allowing for the identification of key themes, trends, and interrelationships across the academic
discourse landscape.

Central to the execution of the Co-Word Analysis was the utilization of the VOSViewer®
software tool, a powerful platform meticulously engineered for the construction and visualization
of bibliometric maps. Leveraging the advanced capabilities of VOSViewer®, we were able to
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generate comprehensive visualizations that elucidated the complex network of concepts,
keywords, and thematic clusters present within the analyzed literature corpus.

By employing this methodological framework, our study sought to uncover deeper insights
into the prevailing discourse surrounding Al technologies in project management, elucidating the
potential benefits, challenges, and emerging trends shaping the integration of Al within this
domain. Through a meticulous analysis of the quantitative data gleaned from the Co-Word
Analysis, supplemented by qualitative assessments where applicable, we aimed to provide a
nuanced understanding of the multifaceted relationship between Al and project management
practices.

Results and Findings:

Cluster Analysis:

The first significant finding of our study pertains to the application of Cluster Analysis using
the Co-Word Analysis Technique (CWAT) Results of the Abstract Terms. Through this analysis, we
identified and categorized the 101 most frequently occurring terms into distinct clusters, shedding
light on the prevailing research areas within the domain of Artificial Intelligence (Al) in Project
Management (PM).

As illustrated in Figure 1, the visualization generated through the CWAT methodology
enabled us to discern three prominent clusters, each representing a unique facet of Al's integration
into project management practices. The uneven distribution of terms within the map facilitated
the identification of cohesive clusters, thereby providing valuable insights into the
interconnectedness of key concepts and themes.

Upon closer examination, it became evident that these clusters align closely with distinct
research and knowledge domains within the realm of Artificial Intelligence in PM. Specifically, our
analysis delineated the following clusters:

Artificial Intelligence in PM- Machine Learning and Decision Making (Cluster 1):

This cluster encompasses terms and concepts related to machine learning algorithmes,
predictive analytics, and decision-making processes within the context of project management. It
highlights the growing significance of Al-driven approaches in optimizing decision-making
processes and enhancing project outcomes.

Artificial Intelligence in PM- Engineering (Cluster 2):

Cluster 2 comprises terms associated with engineering disciplines and methodologies,
indicating a specialized focus on the application of Al technologies in engineering-centric project
management contexts. This cluster underscores the role of Al in facilitating innovation,
automation, and optimization within engineering-driven projects.

Artificial Intelligence in PM- Construction (Cluster 3):

Cluster 3 is characterized by terms and concepts pertaining specifically to the construction
industry, reflecting a targeted exploration of Al's impact on construction project management
practices. This cluster underscores the unique challenges and opportunities associated with
integrating Al technologies within the construction sector, ranging from resource allocation and
scheduling to risk management and quality control.

By discerning these distinct clusters, our study provides valuable insights into the
multifaceted landscape of Al in project management, offering researchers, practitioners, and
industry stakeholders a nuanced understanding of the diverse applications and implications of Al
technologies across different project domains. These findings serve as a foundation for further
exploration and analysis, guiding future research efforts aimed at advancing the integration of Al
into project management practices and fostering innovation within the field.

Cluster 1 (Artificial Intelligence in PM- Machine Learning and Decision Making — red dots
on the left side of the map) stands as a pivotal domain within our analysis, encompassing a myriad
of terms that collectively underscore the intricate interplay between Al technologies and decision-
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making processes within project management. Within this cluster, a diverse array of research
issues and thematic concepts emerge, each shedding light on the multifaceted challenges and
opportunities inherent in leveraging Al for project optimization.

The terms encapsulated within Cluster 1 span a broad spectrum of key concerns within
project management, including trend analysis, risk assessment, cost estimation, and uncertainty
mitigation. Moreover, concepts such as prediction accuracy, time management, and classification
methodologies feature prominently, reflecting the overarching goal of introducing effective and
efficient decision-making solutions within the project management domain.

Indeed, the integration of Al technologies into project management practices holds
immense potential for augmenting decision-making capabilities and enhancing project outcomes.
By harnessing advanced machine learning algorithms and predictive analytics tools, project
managers can gain valuable insights into project dynamics, enabling them to make more informed
decisions in real-time.

However, it is essential to recognize that while Al technologies serve as powerful tools for
data analysis and pattern recognition, they are not a panacea for all decision-making challenges.
Instead, they should be viewed as complementary assets that augment, rather than replace,
human decision-making processes

In essence, Cluster 1 elucidates the symbiotic relationship between Al technologies and
decision-making processes within project management, highlighting the need for a collaborative
approach that leverages the strengths of both human expertise and Al-driven insights. By fostering
a synergistic partnership between project managers and Al technologies, organizations can unlock
new pathways to project success and innovation, driving sustainable growth and competitive
advantage in an increasingly complex business landscape.

Cluster 2 (Artificial Intelligence in PM- Engineering- green dots on the bottom side of the
map) emerges as a focal point within our analysis, showcasing a distinct set of abstract terms that
underscore the integration of Artificial Intelligence (Al) technologies within engineering-centric
domains. This cluster serves as a testament to the growing emphasis on leveraging Al-driven
solutions to address the unique challenges and opportunities inherent in engineering-driven
project management contexts.

The abstract terms encapsulated within Cluster 2 offer valuable insights into the
multifaceted landscape of Al's application within engineering disciplines. Notably, keywords such
as automation, architecture, and digital transformation emerge as prominent themes, reflecting a
concerted effort to harness Al technologies to streamline processes, optimize resource allocation,
and drive innovation within engineering projects.

In essence, Cluster 2 serves as a testament to the transformative potential of Al
technologies within engineering-driven project management contexts, offering valuable insights
and opportunities for innovation. By embracing Al-driven solutions and fostering a culture of
continuous learning and adaptation, engineers can position themselves at the forefront of
technological advancement, driving sustainable growth and competitive advantage in an
increasingly dynamic and complex landscape.

Cluster 3 (Artificial Intelligence in PM- Construction — blue dots on the right side of the
map) emerges as a focal point within our analysis, primarily centering around the dynamic
intersection of artificial intelligence (Al) and project management (PM) within the construction
industry. Within this cluster, a diverse array of research issues and thematic concepts converge,
each offering valuable insights into the unique challenges and opportunities inherent in leveraging
Al technologies within construction project management.

The abstract terms encapsulated within Cluster 3 reflect a spectrum of key concerns and
focal points within the construction domain, including optimization strategies, technological
advancements, control mechanisms, efficiency enhancements, and the utilization of big data



I Proceedings of the 6th International Scientific Conference

analytics. These themes underscore the overarching objective of harnessing Al technologies to
streamline construction project workflows, optimize resource allocation, and enhance project
outcomes.

Notably, a significant proportion of publications within this cluster exhibit a strong focus on
Al and PM affairs within the context of China. This trend underscores the pivotal role that China
has played in spearheading the adoption and implementation of Al techniques within the
construction sector. With China's ambitious initiatives aimed at accelerating construction projects
while maintaining stringent quality standards, Al technologies have emerged as indispensable tools
for driving efficiency, innovation, and sustainability within the construction industry.

Looking ahead, as Al technologies continue to evolve and proliferate within the
construction industry, it will be imperative for stakeholders to remain abreast of the latest
developments and innovations in Al-driven project management methodologies. By fostering a
culture of continuous learning and adaptation, construction professionals can unlock new
pathways to project success, driving sustainable growth and innovation within the industry
landscape.

In essence, Cluster 3 underscores the pivotal role of Al technologies in reshaping the future
of construction project management, offering valuable insights and actionable strategies for
navigating the complex challenges and opportunities inherent in this dynamic domain. Through
collaborative efforts and interdisciplinary partnerships, stakeholders can harness the
transformative potential of Al to drive tangible advancements in construction project delivery,
ultimately fostering a more resilient, efficient, and sustainable built environment for future
generations.

Figure 1. Network Visualization:
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Overlay Visualization Analysis

According to the Overlay Visualization Analysis (Figure 2), a discernible pattern emerges in
the usage of terms over time, offering valuable insights into the evolving research landscape at
different stages throughout the year 2020. Notably, terms such as optimization, evaluation, and
decision-making were more prevalent in research discourse during the middle of the year,
suggesting a heightened focus on refining project management methodologies and enhancing
decision-making processes during this period. Conversely, concepts such as innovation,
technology, construction, and automation gained prominence towards the end of 2020, indicating
a shifting emphasis towards leveraging technological advancements and innovation within the
construction project management domain.

Moreover, the most recent research areas of Al in Project Management (2021) are
characterized by a diverse array of keywords, including efficiency, progress, trend, prediction,
accuracy, and machine learning. These terms collectively underscore the multifaceted nature of
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contemporary research endeavors within the realm of Al-driven project management, highlighting
a diverse range of thematic concerns and focal points.

The Overlay Visualization Analysis further reveals intriguing patterns and associations
among key concepts and thematic clusters within the construction industry. For instance, terms
such as "construction project," "building," "construction management," and "BIM" are grouped
together, suggesting a strong interrelationship between these foundational concepts within the
construction project management domain.

Similarly, the proximity of terms such as "trend" and "possibility" suggests the emergence
of novel trends and possibilities within the construction industry, reflecting ongoing shifts and
innovations within the sector. The term "digital transformation" is positioned near "big data" and
"technology," indicating a broader trend towards digitalization and technological integration within
construction project management practices.

In summary, the Overlay Visualization Analysis offers valuable insights into the dynamic and
multifaceted nature of the construction industry, highlighting the importance of various concepts
such as sustainability, digital transformation, decision-making, stakeholder engagement, and risk
management in achieving successful construction project management outcomes. These findings
provide a nuanced understanding of the evolving research landscape and offer actionable insights
for stakeholders seeking to navigate the complexities of construction project management in an
increasingly dynamic and interconnected world.

Figure 2. Overlay Visualization:

Association Strength and Density Analysis of Terms

Association strength and density analysis of terms constitutes a fundamental method
employed within the domain of scientometrics to delve into the intricate interplay and connections
existing between various terms. This analytical approach holds immense significance in unraveling
the complex web of relationships within scientific literature, thereby illuminating patterns and
insights that may otherwise remain obscured. In the context of our report on the scientometric
analysis of "Applications of Artificial Intelligence in Project Management," this method serves as a
cornerstone for unraveling the nuanced relationships between key concepts and thematic clusters.

For instance, within Cluster 1, terms such as "accuracy," "success," and "project manager"
emerged as focal points with notably high association strength and density. These terms exhibited
a robust and interconnected relationship within the dataset, as evidenced by their frequent co-
occurrence in the literature. This observation suggests that these concepts are intrinsically linked
and hold significant relevance to the overarching theme of Al in project management.

Moreover, our analysis revealed intriguing patterns and relationships among key concepts
within and across thematic clusters. For example, the association strength between "accuracy" and
"cost" within Cluster 1 was found to be comparatively lower than that observed between other
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terms such as "accuracy" and "success." This disparity in association strength underscores the
nuanced interrelationships between different dimensions of project management and highlights
the varying degrees of importance attributed to different concepts within the literature corpus.

On the contrary, certain terms such as "decision maker," "construction project," "stage,"
and "resource" exhibited lower association strength and density within the dataset. This
observation suggests that these terms are comparatively less prevalent in discussions surrounding
Al applications in project management. While still relevant to the discourse, their lower frequency
of occurrence implies that they may not be as central or prominent within the literature corpus on
this topic.

Another noteworthy aspect of the Association Strength (AS) analysis lies in its ability to
gauge the importance of terms based on their frequency of occurrence within the corpus text of
the abstracts. This significance is visually represented through the label and circle sizes assigned to
each term within the visualization. For instance, in Figure 3 of the map, the term "technology,"
being the most frequently occurring search item, appeared a total of 188 times within the
abstracts, thus underscoring its prominence and relevance within the discourse.

Moreover, the areas surrounding terms such as "technology," "time," "construction,"
"efficiency," and "information" emerged as particularly significant, characterized by high density
and interconnectedness. These terms were among those analyzed, and the Association Strength
and Density Analysis revealed that artificial intelligence (Al) exhibited a robust connection with the
majority of these central concepts. This finding underscores the pivotal role of Al in shaping
technological advancements, optimizing project timelines, and enhancing efficiency within project
management practices.

Furthermore, the association analysis brought to light a dense relationship between
"construction" and "project management," indicating a significant overlap and potential synergies
between these domains. This finding suggests that the integration of Al technologies holds promise
for enhancing day-to-day operations within the construction project management landscape,
potentially leading to improvements in efficiency, resource allocation, and project outcomes.

In interpreting the results of the Association Strength (AS) analysis alongside the cluster
analysis, it becomes apparent that there exists a notably stronger relationship between Cluster 1
(focused on Al applications in project management, particularly machine learning and decision-
making) and Cluster 2 (centered around engineering-related applications) compared to the
relationship between Cluster 3 (pertaining to construction industry applications) and either Cluster
1 or Cluster 2. This observation suggests that research inquiries pertaining to the applications of
artificial intelligence in project management are more closely aligned with construction and
decision-making domains than with engineering-centric applications.

Overall, the association strength and density analysis of terms serve as invaluable tools for
uncovering key themes, concepts, and interrelationships within a dataset. By illuminating the
intricate web of connections between various terms, this analytical approach offers insights that
can inform decision-making processes, guide further research inquiries, and drive strategic
initiatives aimed at leveraging Al technologies to enhance project management practices.
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Figure 3. Density Visualization:
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ACUMMETPUANBIK WNdpPaay- aknapaTTbIK
Kayinci3aik

.M. Anm»kaHoBa

on-®apabu atbiHAarbl Ka3ak ¥YATTbIK YHMBEpPCUTETI, AKNapaTTbIK XKynenep kapeapacsi,
Anmatbl KasakctaH

A.K.baity3akoBa

on-dGapabu atbiHAAFbI Ka3ak ¥ATTbIK YHUBEPCUTETI

Kipicne. Kasipri 4amblfaH anemae aknapaTTblK Kayinci3Aik aknapaTTbiH CEHIMAINIM MEH KOPFanyblH
KamTamacbi3 eTyae Lewywi pen atkapadpl. Lndpnbik TexHonornanapaplH, AamybiMeH XaHe
LUMPPAbIK AepeKTepaiH, KebetimeH aknapaT Kayincisgiri e3exkTi macenere anHanyga. byn Tek
MEM/IEKETTIK »KoHE KOPMOpaTUBTIK XyMenepre faHa emec, COHbIMeH Katap 0i3fiH KyYHAeNiKTi
eMipiMi3re Oe KaTbICTbl, ©MTKeHi 6i3 caHAblK Kypbl/ifbllap MeH Kbi3ameTTepre Tayenai 6ona
H6acTaablK. AKNapaTTbiK Kayinci3dik canacbiHAafbl HEri3ri cbiH-KaTepaepaiH, bipi-kmbepwabybingap
Kayni. KnbepKblaMbICKepP/Iep KOMNbIOTEPAIK XKyMenepai 6acbin any, Kynua aknapaTtTbl ypiay KaHe
3UAH KenTipy YWiH apTypAi aaicTep MeH TexHonoruanapabl 6enceHai KongaHagbl. OcbiHAamM
Wwabyblngap MeH TypAi Kayin-KaTepnepain, angblH any ViiH OyriHri KyHi KenTereH aictep MeH
Tocingep KongaHbinagbl. CoHbl bipi »aHe bipereni «wubpnay» apKblibl KOPFaHbIC XYMeCiH
YMbIMAACTbIPY. AFHM, YCbIHbINbIN OTbIPFaH MaKanaHblH 6acTbl MaKcaTbl-Kasipri anemae aknapaTTbiK,
KayincCi3aikTi KamTamacbl3 eTyderi acMMMeTPUANbIK WudpaayablH  pesiH  KapacTbipy. bis
aCMMMETPUANDBIK  WKbpnapablH, Herisri NPpUHUMNTEPIH, ONapAblH, APTbIKLIbIbIKTAPbl  MeH
KeMLUINIKTePiH, COHAAM-aK eMipAiH apTyPAi cananapbiHaa KOAAaHy MblCanaapbiH KapacTblpambi3.

KinT cesaep: wndpnay, acCMMETPUABIK aNropUTMAEP, aKkNapaTTblK Kayinci3aik, KpUntobepiKkTinik.

AKMapaTTblK KayincidaikTeri aCMMMETPUANLIK WndpnayablH, MaHi. ACMMMETPUANBIK LWndpaay
Hemece allblK KiNTTi KpunTorpadua Kasipri anemae aknapaTTbiK Kayinci3aikTi KaMTamachI3 eTyae
Wwewywi pen atkapadpbl. OHbIH MaHI Kefleci acnekTinepae *aTtbip:

o [lepeKTepaiH, KYNWANbINbIFbI: ACUMMETPUANBIK WKhPAay KeH KON KeTiMAiNiK yWiH
}apusanaHybl MYMKIH allblK KinTTi nainganaHbin aepekTepdi Wwndpaayra MyMKiHAIK bepeai.
Byn xafoanga AepekTepadi Tek MeciHe Benrini TWICTi Keke KiNTTiH KemerimeH wetnyre
b6onaapbl [1];

o AKNapaTTblH TYTACTbIfbl: AWbIK KiATTi WKdpaay COHbIMEH KaTap AepeKTepAiH, TYTacCTblfbIH
KamTamacoi3 eteqi. Wabybingaylibl WnppnaHfaH AepeKkTepai YCTal anca Aa, *Keke Kintke
KON »KeTKizbecTeH on1apAblH Ma3MyHbIH e3repTe aaMmanapl;

o AyTeHTMOUKaAUMA: aCMMMETPUANBIK Wndpnay aknapaT KibepywiHi ayTeHTUdUKaumanay
YyWiH caHAaplk, KonTaHOanapAbl nNandanaHyra MyMKIiHAIK bepeai [2]. Byn nepextep
KepceTiareH XibepyligeH KibepinreHine KoHe TacbiMangay npoueciHae
e3repTi/IMereHiHe CEHIMAINIKTI KAMTamMacbI3 eTes;;

o LWabybinaaH Kopfay: aCUMMMETPUANBIK LiKMbpaay KPUNTOaHAANTUKAAbIK WabyblnaapablH,
IPTYPANI TYpNepiHeH Kopfaydbl KamMTamacbi3 eTefi, MbICanbl, KiNTTi CcanKecTeHAipy
Wabyblnaapbl HEMece KBaHTTbIK ecenTey LWabyblinaapsbi;

o KongaHyablH KapanambiMAbl/biFbl: aCUMMETPUANbIK  Wnbpnayabl KonaaHy KinTtepai
H6enicy kaHe Hackapy npoueciH »eHingeteai. CoHaan-aKk, gepexkTepai »Kibepmec 6ypbIH
KYMUA KIATTEPMEH a/IMACyblH, KaXKeTi *oK, By NPOoLEeCTi bIHFal/bl JKaHe Kayincis eTea.
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o Op TypAi cananapAa KoAZaHy: aCMMMETPUANbIK Wndpnay ap TypAi cananapaa, COHbIH,
iWiHAe KapXblablK onepauuanapia, dN1eKTPOHAbIK NowWTasaa, OHAAMH-TPaH3aKUuManapaa,
nanaanaHyLbliHbIH ayTEHTUPUKALUMACBIHAA KaHe bacKkanapbiHaa KEHIHEH KONAaHblNaab!.

Ocblnaniia, acCUMMETPUANbIK WKUdpRay AepekTepAiH KYNUAbIAbIFbIH, TYTACTbIFbIH KaHE

ayTEHTUPUKALUMACHIH KAMTaMachI3 eTyAe MaHbl3abl pea aTkapadbl, Oy OHbl 3aMaHaym aknapaTTbiK
Kayinci3aikTiH axkblpamac beniri etesi.

ACMMMETPUANBIK WKdPAAPAbIH, MKYMbIC MPUHUNUMNI €Ki KiNTTi KoAAaHyFa HerisgenreH: allblk,

oHe KabblK.

1. AwbIK KinT (KOFaMAbIK KiNT): Bya KinT xibepylui aepekTepai wndpnay ywiH KonaaHbinaabl.
ALLIbIK KinT 6apAblk NanaanaHylbinapFa KO KeTiMai *KaHe oHbl xabapnamaHsbl wudpnay
yWiH nangananyra 6onasabl.

2. XabblK KinT (:keke KinT): 6yn KinT wudpnaHraH gepexkTepadid, WudpbiH awy yuiH
KONnZaHblnaabl. Keke KinT Tek anylubiFa 6enrini 601ybl KEPEK XaHe Kynua cakTanapl.

AcumMeTpuAnbIK Wndpnapabl KondaHa oOTbipbin WWdpnay XKoHe wudpabl Wewy npoueci
Kenecigen opblHAaNAAbI:

Llepexkmepoi wugppnay:

1. ibepywi anywblHbiH, albIK KiATiH anagbl.

2. Wibepyuwi gepeKktepai wWndpnay yWiH alblk KiIATTI nanganaHaabl.

3. WndpnaHraH gepektep anylwblifa xibepinesi.

LepekTepai newndpnay:

1. Anyuwbl anblHFaH AepeKkTepai aly YLWiH ©3iHiH, *KeKe KinTiH nanganaHaabl.

2. Anyuwbl 6acTankbl AepeKkTepre KON XKeTKize anaapl.

ACMMMETPUANBIK, WKMPAAPALIH, *KYMbIC MPUHLMMI AepeKTepai bepy Kayinci3airiH KamTamachI3
eTeli, eMTKeHi Bipey alWblK KiATTi ycTan anca 4a, onap TUICTI XeKe KiATci3 xabapiamaHbl Wele
anmanapl [3].

Anuca acuMmmempuaAnsiK Wugpaayosl KoaoaHa omeipsin, bobka Kynus xabapaama xcibepeaici
KenemiH »#aroalioel enecmemin kepelik. bysa mbicanda:

1. Anuca xabapnamatsbl wndpnay yuwiH bobTbIH allbIK KiNTiH NaaanaHaabl.

2. bob xabapnamaHbiH WMPPbLIH ALy YLWiH ©3iHiH KyNua KiATiH naiganaHaap.

—  KinTtrepai Kypy:
1. Bob bipHelle KinT »acanapl: alblk KiAT (pub) skaHe skeke KinT (priv).
2. On awsblK KinTTi Anncara bepeai.
— XabapnamaHbl wWndpnay:
1. Anuca BobTbIH aWbIK KiATiH anagbl (pub).
2. On oHbl xabapnamacbiH (Msg) wWndpaay ViliH nanganaHaabl.
3. Wndpnay: enc_msg = encrypt (msg, pub).
— lUwndpnanraH xabapnama xibepy:
1. Anuca bobka enc_msg »xibepes,.
— XabapnamaHblH, WKOpPbIH awy:
1. Bob wundpnaHraH xabapnama anaabl (enc_msg).
2. On xabapnamaHblH, WNPPbLIH ally YLWiH ©3iHiH *KeKe KinTiH (priv) naganaHaapl.
3. [JexkoaTay: msg = decrypt (enc_msg, priv).

Ocblnanila, acummMmeTpUabIK Wndpnay bipey albiK KiATTI ycTan anca Aa, Aepektepai Kayincis

benicyre MymkiHaik 6epepi. XabapnamaHbl TUICTi KeKe KiNTTiH Meci faHa welle anaapl.

RSA anroputmi HerisiHae KayincisaikTi KamTamacbkl3 eTy mbicanbl. RSA anroputmin 1978
XbINbl VLI @aBTOP ycbiHFaH: P.PaliBecT (Rivest), A.LLlamup (Shamir) xxaHe A.AgnemaH (Adleman). RSA
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aNrOPUTMI aLUbIK KiATTi anroputMmaepaid, 6ipiHwici 6onbin caHanaabl. On gepektepai wudpnay
peximiHae e, 3NeKTPOHAbIK ULMPpabIK KonTaHba peximiHae ae sKymbic icTeir anaapl [4].

ANTOPUTM CEHIMAINITI YKEH CaHAApAb! *KIKTEY KMbIHAbIFbI MEH ANCKPETTI norapudmaepai
ecenTey KMbIHAbIFbIHA HEri3AeNreH.

RSA kpunToxkyneciHae Ka awwbik KinTi, ke Kynus KinTi, M xabapbl »kaHe C KpUNTOrpammachl
HYTiH CaHAap *KMblHbIHA *KaTadbl

/n=1{0,1, 2, .., N-1}
myHaa N-moaynb: N=P*Q.

Byn kepae P xoHe Q- Ke3aencok, YIKeH Kapanalbim caHaap. Makcmanabl KayinciagikTi
KamTamMacbI3 eTy yLiH P }kaHe Q caHAapbIHbIH, Y3bIHAbIFbIH OipAel Kbiabin TaHAaMN anbin, OHbl Kynnus
ycTanapl.

Zn ubiHbl N Moayni 6oibliHLLIA KOCy KaHe KebelTy onepaumanapbimeH bipre N moaynbaik
apudPmeTrKaHbl Kypanapi.

Ka allblIK KiNTiH Keneci wapTTap opblHAAAaTbiHAAM eTiNin Ke3aencok Typae TaHaan anaap!:

1< Ka < @(N), YHKB(Ka, @ (N))=1,
¢ (N)=(P- 1) (Q- 1),
MyHaa YHKB — eH YnkeH Hannbl benriw, @ (N)- dinnep GyHKUMACD!.

¢(N) 3nep dyHKumACck 1-neH N-re aeiHri apanbikTasbl N caHbIMEH 63apa KapanarbiM OH,
HVTiH caHAapAbIH CaHblH KepceTeai [4].

Hofapblaa KepceTinreH ekiHwi wapT Ka awbik KinTi meH @(N) Sitnep dyHKUMACH ©3apa
Kapanaibim 60Ny Kepek ekeHiH KepceTed,.

Opi Kapan, KeHenTinreH EBKANA anropuTMiH NagananHsin ke Kynma KinTiH ecenten;:

kg * Ka=1 (mod ¢ (N)) (1)

Hemece ks = Ka™ (mod (P- 1) (Q- 1)).

ByHbI icke acbipyfa 6onaapl, eTKeHi xabap anyubl (P, Q) KapanabiMm caHaap KybbiH binenj
)oHe @ (N) PyHKuMACbIH OHal Taba anagpl. ks kaHe N e3apa Kapanalbim 601ybl Kepek.

Ka alblK KinTi Aepektepai wndpnayra, an ks Kynus KinTi kepi wn®pnayra narganadsiiagbl.

C kpunTorpammachbiH (Ka awbiK KinT, M xabapybbl apKblibl) Keneci Popmynara caikec
Tabyra 6onaabl [4]:

C= Exa(M)=E(M)=M¥Ka(mod N). (2)
C = Mfa (mod N) ®yHKUMACBIH Kepi TypaeHaipy, aFHu M- maHiH 6enrini C, Ka »aHe N maHaepi

apKblabl aHbiktay N =~ 2°12 KesiHae icke acblpy MyMKiH emec. [lereHmeH, kepi ecenTi afHm C
KpunTorpammacoiH Kepi wndpnay ecebid (kg Kynua KinT, C KpunTorpammachl KyoblH NanaanaHa
OTbIpbINn) Keneci PopmynameH wbifapyra bonaabl [4-5]:

M =D, (C) =D (C) =C*3 (mod N). (3)
Kepi wn®pnay npouecciH bblnaliia Kasyfa bonagpl:
D(E(M))=M (4)

(2.4)-ke (2.2) *kaHe (2.3) MaHAEpiH KoMCaK;:
(MK ake =M(mod N) Hemece M¥a %8 = M(mod N) (5)
¢(N) wamacsl ditnep TeopemacbiHAa 6TE MaHbI3bl Pen atkapagbl. ditnep Teopemacsl
6ombiHwWwa: erep YXKB (x, N)=1, oHaa
x ®N) =1(mod)N Hemece x "*N*1 = x (mod)N (6)
(5) »kaHe (6) epHEKTepiH canbICTbipa OTbIPbIM, MblHAHbI a/laMbi3:
Ka * ks =n * @(N) + 1 Hemece Ka* ks =1 (mod ¢(N)).
CoHablKTaH ks Kynua KinTiH ecenTey ywiH (1) epHeriH nanganaHagb!.
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Ocbinanwa, erep C=M"®(mod N) KpmnTorpammacsiH ks fapexkeciHe Wbifapcak, OHAa OHbIH
HaTMKECIHAE albiK M MaTiHi anfallKbl KaanbiHa Kenemi, enTkeHi: (MR a)s = MR aks = MnTeN) 1=
M(mod N).

CelTin, eki napameTpai Kopranabl: 1) ks Kynua KinTTi skaHe 2) kebenTiHaici N moayniH
6epeTiH (P, Q) caHaap *KyObiH. EKiHWI KafbiHaH, xabap anywbl N Moayab MaHiH »aHe kg allbIK
KiNTTi awaapl.

Kapcbl KakKka Ka skaHe N maHaepi 6enrini. Erep on N caHbliH P skaHe Q kebenTkiwTepiHe
)iKTer anca, oHaa “kynua xonapl ”, aFHK {P, Q, Ka} yw caHbiH 6inep eni. Opi kapan @(N)=(P-1)(Q-
1) Mnep PYHKUMACBIHBIH, MaHiIH ecenTen Tabap efi sKaHe 0N apKbiabl ks KYNua KinTiHiH, MaHiH
aHbIkTap egi [5]. bipak maHi eTe yikeH N caHblH KebenTKilTepre KikTey MyMKiH emec (erep P aHe
Q caHAaapbIHbIH y3bIHABIFLI 100 OHAbIK TaHOaaaH kKem Honmaca).

TeopuAa xmcy3iHOe alimeinfaH Manimemmep MeH GopMynanapobiH Kanal Hymelc
HacalmsiHbIH NPAKMUKAsLIK Mypoe Kepy ywiH MbiHadal meican xacan Kepeulik:

«APANNBIM>» ce3iH Wndpnaybl Xy3ere acbipaiblK;

1. P=5 »koHe Q=11 caHaapbiH TaHAAMMbI3.
2. N=P*Q=5#11=55 ecenteimis.
3. N=55 ywiH dnnep GyHKUMACLIH Tabambl3:

@(N)=¢(55)=(P-1)(Q-1)=4*%10=40
K awblk KinT peTiHae 1<Ka<40, YXKB(Ka, 40)=1 wapTTbl OpblHAANATbIHAAM Ke3 Kenrex
caHAbl TaHaaMMbI3. Mbicanbl, Ka=3 601cCbIH.

4. ke=3"1(mod 40) canbiCTbipydpl WeLKeHAe KeHeuTinreH EBKAWA  anropUTMIH
nalganaHbin ks Kynua KinTiHiH, MaHiIH ecen anambi3. Lewimi ks=27.
5. A nargananylwblifa caHaap KyobiH (N=55, Ka=3) xibepemis.
A nanganaHywblHbIH, ic-apeKeTTepi.
6. n®dpnaHfaHH xabapapl O, ..., 41 6yTiH caHgap Tisberi peTiHae KepceTimaena,.

APAVIbIM cesiHaeri A apni 1 caHbl, P- 18 caHbl, A- 1 caHbl, M —11 caHbl, 1= 13, bl = 29, M- 14
caHbl 6oncbiH. CoHaa APAMBIM peren xabap 1, 18, 1, 11, 13, 29, 14 caHaap Tisberi 6onaasl,
AFHN M1=1, Mp=18, M3=1, Ms=11, Mg = 13, Mg = 29, M, = 14.
7. M1, M2, M3, M, M, Mg, M, cangap Tisberi TypiHae 6epinreH maTiHAai Kg=3, N=55
nanaanara otbipbin Ci=MKa (mod N) = M (mod 55) dpopmynacsi 6oibiHWwa Wndpaangp.
MbiHa4an HaTUXKe anabl:
C1=13 (mod 55) =1 (mod 55) =
C>=18% (mod 55) = 5832 (mod 55) =2,
C3=13 (mod 55) =1 (mod 55) =
C4=113 (mod 55) = 1331 (mod 55) 11,
Cs=133 (mod 55) = 2197 (mod 55) =52,
Ce=293 (mod 55) = 24389 (mod 55) = 24,
C7=143 (mod 55) = 2744 (mod 55) = 49,
B narganaHyllblifa TOMEHAEr KpUnTorpaMmmaHtbl »ibepea,i:
C1,Cy C3,C4Cs5CsC7=1,2,1,11,52, 24, 49 (lUndpnaHraH maTiH)

Op TYpJi cananapga aCUMMETPUSABIK Wb paayLbl KON4aHy.

1. DNeKTpPOoHAbIK NoluTa KaHe xabap anmacy: Outlook Hemece Gmail CUAKTbI 9NEKTPOHAbIK,
MowWTa KAMEHTTePi 3/1EKTPOHAbIK MOLWTaHbIH, KYMUAAbIMbIFbIH KaMTamachi3 eTy YLiH
aCMMMETPUANBIK Wndpnayabl KonaaHaapl. MainaanaHylibl »eKke KinTiH naiganadHbin Tek
anyllbl OKM anaTbiH WndpaaHFaH xabapnama xibepe anagp.
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OHNaMH-6aHKMHT KaHe KapKblablK onepaumanap: 6aHKTEP KapKblablK onepauusnapap
KOpfay YWiH acCUMMETPUANbIK Windpnayabl KonaaHaasl. KAMeHTTep oHNanH Tenemaepai
Kayincis »kyprize anagpl, OUTKEHI onapablH AepekTepi wudpnaHfFaH XaHe KopFaifaH apHa
apKbiabl bepineai.
BynTTbl Kbl3mMeTTepaeri aknapaTtTbl Kopfay: BynTTbik npoBalgepnep OynTTa caktanfaH
nanaanaHyllbl AepeKTepPiH KopFay YLiH aCUMMETPUANLIK Wndpaayasl NnanganaHanpl. byn
dannpapabl cakTay *KaHe Tacbimanaay KesiHae KynuablbIK NeH Kayinci3aikTi KamTamachI3
eTepi [6].
Beb-callTrap MeH OHNalH  TpaH3akuMAnapabliH, — Kayincisgiri: https npoToKobI
nanaanaHylbl MmeH Beb-calT apacbiHAa Kayincia AepekTep asmacydbl KamTamacbis eTy
YWiH acMMMeTPUAnbIK Wwudpnayabl nanganaHagpl. byn Keke aknapaT neH Tenem
AepeKTepiH KopFfay YWiH MaHbI3abl.
CaHablK KonTaHbanap »KaHe ayTeHTUPUKaUMA:  aCMMMETPUANbIK Wndpnay caHAabIK,
KonTaHbanapAbl »Kacay KoHe TeKkcepy YWiH KongaHblnadbl. Mbicanbl, KyKaTka
INEKTPOHAbIK LUMIPAbIK KonTaHbameH KOn KO apKblibl kibepyli e3iHiH »eke HacbiH
YKOHE KYKaTTblH TyTaCTbIfbIH pacTaiabl.
VPN KaHe xeninik TpaduKTi Kopfay: BUpTyandbl keke xeninep (VPN) unHTepHeTTeri
KYMUANBIAbIK NeH Kayinci3gikTi KamTamacbl3 eTe OTblpbif, KallblKTafbl Kypblafbliap
apacbiHaa bepineTiH AepeKkTepai KopFay VLILiH aCUMMEeTPUANbIK Wndpnayapl KonaaHaabl.
Ounckinepai wndpnay KoHe Kypblafbliapaafbl AepekTepai Kopfay: aCMMMETPUANbIK,
Wndpnay KypbiNFbl KOFanfaH Hemece ypaaHfaH Kafaanaa aknapatTbl Kopfayadbl
KamTaMacbI3 eTe OTbIpbIN, KOMMbloTepAeri Hemece MOBUAbAI KYPbINFblAafbl AepeKkTepai
Wwndpnayra MyMKiHAK bepesi.

Byn Mblcangap KynWAAbINbIK, TYTACTblK 3He AepeKTepAiH ayTeHTUdUKaLMACHI

MaHbI3abl Pe/ aTKapaTblH 9PTYPAi cananapaa aCUMMETPUANbIK Lndpaayabl KONAaHYAbIH KeH,
ayKbIMbIH KepceTea,.

ACUMMETPUANBIK,  anropuTMAEPAi KayincCisaikTi KamTamacbi3 eTy VYWiH Koa4daHy

HapbicbiHAa@ Aa TYpAi apTbIKLWbIAbIKTAPbl MEH KeMLiNikTepi Ke3aecin »aTaAbl, ConapapiH
Heri3rinepi Keneci Kectege — 1 kepceTiareH.
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Kecte 1. ACUMMETPUANBIK aNTOPUMTAEPAIH apTbIKLLbIIBIKTaPbl MEH KEMLLINIKTEPI

ApPTbIKLWbIAbIKTAPbI Kemuwinikrepi
Kintrepai 6enicy Kayinciaairi: acummeTpuansik | Ecentey Kypaeniniri: ACMMMETPUANDBIK
wudpnap KiNTTepaiH, afbin KeTy KayniH a3anTa | anroputmaep CUMMETPUANbI

OTbIpbIN,  CUMMMETPUAALI  WKdpaay  YLWiH | aNroOpUTMAEPMEH CanbICTbipFaHaa AepeKkTepai
KINTTEPMEH  Kayincia anmacyfa MYMKIHAIK | wudpnay »KaHe wudpbliH aly VYLiH Kofapsl
bepen,. ecenTey KyaTbl MEH YaKbITTbl KaXKeT eTe.

CaHablK ~ KonTaHbanap:  aCUMMETPUANbIK | HKeke KinTTepai Kayincis cakTay KaseTTiniri:
Wwndpnay AepekTepaiH — aBTOP/blFbl  MEH | XKeKe KIiNTTep OonapAblH, *KOfanyblH Hemece

TYTaCTbIfbIH PaCTalTbIH LMOPAbIK | YpAaHyblH Bonapipmay yiliH Kayincis »kepae
KonTaHbanapabl *Kacayra MyMKIHAIK bepei. CaKTanybl Kepek.
ALbIK Kenigeri Kayincisaik: acummeTpuansik | CeHimai opTanblKKa Toyenainik:

Wwuodpnay KinTTepai Kayincis 6esicy MYMKiH | aCMMMETPUANLIK Wndpaayasl nanganaHy yuwi
emMec allblK eninepae AepeKkTepdi Kayincis | kebiHece KinT ceptuduKaTTapbiH bepy KaHe

Tacbimangay ywiH eTe Konanbl. TEeKCepy VLLUiH CEHIMAI OPTabIK, KaXKeT.

ManganaHy MyMKIHAIM: aWblK KiATTEpAi epkiH | Xabapiama V3bIHAbIFbIHbIH, LeKTeynepi:
TapaTyra bonaapl, byn wndppnay meH wndpabl | kenbip ACUMMETPUANBIK, wndpnapaa
Wwewyai biHFannbl eTeq,. aNrOPUTMHIH,  RypAaeniniriHe  H6annaHbICTbI

wudpnaHraH xabapnamaHbiH,  Y3blHAbIFbIHA
lwekTeynep bap.

KpunTtorpaduanbik, ayTeHTUdUKauma: | WabybinablH, OCanablfbl:  aCUMMETPUANBIK,
aCUMMETPUANBIK WNdpnay AepeKkTep anmacy | wudpnapdblH,  Kayincisgirive  KapamacTaH,
npoueciHae TapanTapAblH, | onap aHa KPMMATOQHA/IUTUKAbIK,
ayTEHTUPUKALMACHIH KAMTaMachbI3 eTe,. wabyblngapfa Hemece icke  acblpyaafbl
ocanablKTapfa ocan 60aybl MyMKIH.

AcummeTpuanbiK  Wwudpnay VYILiH ©3eKTi KayinTep MeH KubIHAbIKTAp. ACUMMMETPUANbBIK,
WndpnayablH, ©3eKTi KayinTepi MeH KMbIHAbIKTapbl aCUMMETPUANBIK WWdpAay anroputMmaepiH
KONJaHaTbIH XyMenep KesgeceTiH apTypAai Kayintep meH macenenepgi bingipeai. byn Kayintep
MbIHaNapabl KamTybl MYMKIH:

Kpuntorpaduanbik wabybingap: wudpnay anroputmaepiHaeri ocanablKTapabl nanaanaHa
OTbIPbIN, KINTTEPAl allyfa Hemece AepeKkTepai Kopfayapl aWHanbin eTtyre 6afbiTTanfaH
wabybingapabl Kamtuasl [7].

HKyMbIC yaKbITbl 6OMbIHWA Wabyblnaap: aArOPUTMHIH, epeKLIeNiKTePiH aHbIKTay XaHe KinT
Typanbl aknapaT any yuWiH wndpnay Hemece wndbpap! ally onepaumanapbiHa KyMcanfaH yaKbiTTbl
Tangayra bafbITTaNfaH.

KinTTepaiH afybl: XKeKe KinTTepaiH afybl Hemece Wwudpnayabl Ky3ere acblpyaarbl Katenep
apKblNbl MYMKiH Bonaabl.

KBaHTTbIK ecenTey: KBaHTTbIK KomnbtoTepsiep RSA kaHe ECC cuAKTbl Bap acCUMMETPUSAbIK
anropuTMaepre Kayin TeHaipyi MyMKiH [7], ©WTKeHi onap VYAKeH caHaapAabl  Kblagam
dakTopmzaumanayfa HemMece OCbl anropUTMAEP HerigenreH AUCKPEeTTi norapudm ecenTtepi
wetlyre kabineTi.

ANropuTMAEPAiH, OCandblfbl: 3epTTeyadiH *aHa aA4icTepi KOAAAHbICTafbl aCUMMETPUANDIK,
anropuTMaepaeri  ocanablkTapAbl  aHblKTayFa oKeayi  MyMKiH, ©Oyn  wabyblingaywbinapra
wndpnapasl by3yra KaHe WwWndpnaHfaH AepeKkTepre KO *KeTKizyre MyMKiHA K Bepeai.

YwiHwi Tapan wabybingapbl:  aCMMMETPUANbIK  WKWdpnay KyMeciHiH, KopfanmaraH
aNeMeHTTepiHe baFrbITTanfaH Wabyblinaap, MbiCasibl, }XYMbIC YaKbITbl Wabybingaps! (timing attacks)
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Hemece anropuTMaepai icke acblpyaasbl KaTeniktep WwabyblnaayllblnapFa KOPFAaHbICTbl alMHabIN
eTyre MyMKiHAiIK bepeai [8].

KinTrepai 6ackapydbiH, KypAeniniri: aCUMMeTPUAbIK Kpuntorpadpusaaassl Kintrepai backapy
KypAeni 6onybl MyMKIH aHe KinTTepai kayincis benicy »kaHe cakTay VLLUiH KOCbIMLLIA pecypcTap MeH
NHDPaKYPbINbIMABI KAXKET eTei.

ONEYMETTIK  MHXEeHepusa KaHe OUWKMHE:  aknapaTcbi3  naganaHylwbinap  aneymeTTik
NHXXeHepiK WwabybingapabiH, KypbaHbl 60/ybl MyYMKIH, Oyn onapablH KinTTepiHe Hemece Kynua
AEepeKTepiHe HYKCaH KenTipyi MyMKIH.

KigipicTep meH eHIMAINIK: KeNBIp aCUMMETPUANBIK aNropuTMAEP ecenTey KyaTbl TYPFbiCbIHAH
KbIMbaTblpak 601ybl MyMKiH [8], OyN yIKEH Kenemaeri AepekTepai Wwndpaay xKaHe WndpbIH aly
KesiHae eHiMAiNik macenenepiH Tyapipybl MYMKIH.

orapblga alTbiNFaH KayinTep MeH KoHblpayiapdbl a3anTy YWiH KpuntorpaduaHbiH, COHFbI
TeHAEHUMANAPbIH  Kajafanay, 3amaHayu »KoHe  Kayincia  anroputmaepai  nanganady,
baroapnamasnblK  KacakTamaHbl KaHapTy KoHe nanganaHylblnapfa aknapaT Kayincisairi
bolblHWa binim 6epy maHbi3abl. HakTbipak alTaTbiH O0ACaK, aCUMMETPUADBIK WNdpaay YLiH
©3eKTi KayinTep MeH KOHblpaynapAablH anablH any yiliH Keneci wapanapabl KonaaHyra 6onaabl:

1. KywTi wwuopnay anropuTmaepiH KoAAaHy: Kayinci3 Aen caHanaTblH KaHe 6benrini
Wwabyblnaapfa yUbipaManTbiH anropuTMAEPAI KONZAAHbIHBI3, MbICafbl, METKINIKTI KinT
y3blHAbIFbl Hap RSA Hemece ECC.

2. MKyMbIC yaKbITbIHbIH LWabybIAbIHAH KOPFay: KYMbIC YaKbITbiHbIH, WabybliblHAH KOpFay
MeXaHM3MAEePiH NaaanaHbiHbI3, Mbicanbl, lWMbpAay KaHe Wndbpasl ally onepaumanapbiH
OpblHAAY KesiHae Ke3aenCcoK KiaipicTi Kocy apKblabl.

3. Kintrepai 6ackapy: Kayincis KinTrep KoWMManapbiH  NanganaHbin  »KaHe eH, a3
apPTbIKLWbIIbIKTAP MPUHUMNIH KOoAAaHa OTbipbIN, KiATTepAdi yHemi *KaHapTbif, Kayincis
CaKTaHbI3.

4. [MapanaHylwblNapabl OKbITY: KiNTTEP MeH AepeKTepAiH, Kayincisairine Kayin TeHAipeTiH
NEeYMETTIK MHXeHepua MeH OUWKHITIK WwabyblnaapapiH anapiH any yuWwiH aknapar
Kayincisairi OoMbiHWa TPEHUHTTEP OTKI3iH,3.

5. Bakblnay »KaHe KaHapTy: *KaHa ocanaplKkTapabl YHeMi BaKblnan OTbIpbiHbI3 XKaHe 6enrini
ocCanablKTapAbl KOt VILiH Oafaapnamanblk KacakTama meH Wwudpiay anroputmaepi
KaHaPTbIHbI3.

6. KocbiMmla Kayincisaik wapanapblH KOAOAHY: MblCabl, AePEKTEPAIH TYMHYCKA/bIfbIH XaHe
ONapAbiH TYTaCTbIFbIH pacTay YWiH undbpabik KonTaHbanapasl nanaanaHy.

7. KBaHTTbIK KOMMbloTepsepAdiH nanaa 6onybiHa — JAalblHAbIK:  TOpFa  Heri3genrex
ANropuTMAEp CUAKTbI KBAHTTbIK ecenTeynepre Te3iMmai KpuntorpapusaibiK anroputmaepai
3EepTTEHi3 KIHE eHTi3iH,i3.

8. TypakTbl Kayincisaik ayanTrepi: wWndpnay KymeciHaeri ocanablKTapabl aHbIKTay KaHE KOt
YLWIH TYPaKTbl Kayinci3aik ayaAnTTepiH KYPrisiHis.

KopbITblHAbl. HKofapblaa avTbiNFaH aKnapaTTapabl TYMIHAEN Kene, aCMMMETPUANbIK Wwudpnay
AepeKTepaiH KYMUAbIIbIFbIH, TYTACTbIfbiH aHE ayTEHTUPUKALMACBIH KAMTamachbi3 eTy apKblbl
aKnapaTTbiK Kayinci3aikTi KamMTamachI3 eTyae MaHbl3bl Pes aTKkapaTbiHAbIFbIH anTKbIM Kenedi. On
MHTEPHET CUAKTbI alLbIK Keaiiep apKblibl AepekTepai Kayincia benicyre MymMkiHaik bepeai kaHe
9NEKTPOHAbIK MOLWTa, OHAANH BaHKMHI, OYNTTafbl AepeKkTepi KopFay KaHe T.0. CUAKTbI apTypAi
cananappa KongaHbinaapl. COHbIMEH KaTap, aCUMMMETPUANbIK Wndbpaay anropuTMAaepiHiH,
KINTTepAi Kayincis 6enicy »aHe AepekTepre Ko/l KO MYMKIHAIM CMAKTLI Biperen cunatramanapsi
OHbl KpMNTOrpadUANbIK KynenepaiH axbipamac beniri eteai. Ananaa, TEXHONOTMAHbIH, AaMYybIMEH
YOHEe sKaHa KayinTepaiH nanga 6onybimeH Wndpaay aaropuTMaepiH YHemi sKeTingipin, benimaey
MaHbI3Abl.
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AcMMmeTpuUANnbIK  Wndbpnayabl  AaMbITyAblH  Heri3ri  OafbiTTapbiHbiH,  6ipi  KBAHTTbIK,
ecenTeynepAeH Kopfaydbl KamTamacbi3 eTy 6onbin Tabblnagbl. KBaHTTbIK KOMMbIOTEPAEPAIIH
Aamybl KO/AaHbICTafbl anropuTMAEpPAiH, Kpuntorpadusanblk BepikTiriHe Kayin TeHAipyi MYMKIH,
COHABIKTAH KBAHTTbIK TYPaKTbl WNPPAAY anroputMmaepiH benceHai Typae AambITy KaxeT.

Tarbl Bip MaHbI3aAbl acnekT - KinTrepai 6ackapy. Kintrepai tnimai 6ackapy wudpnay
KayincisairiHii, axkblpamac 6eniri 6onbin Tabblnagbl, OUTKEHI KIATTiH, afbin KeTyi OYKiN KyneHiH,
By3blnyblHa aKenyi MyMKiH. KinTTepai Kypy, cakTay »KaHe »KaHapTyablH CeHiMAI aaicTepiH »kacay
ACUMMETPUANBIK WNPPAayabl AaMbITyAblH MaHbI3Abl 6afbiThl 60bIN Tabblnagpl.

[epektepai odaH api Kopfaydbl KamTamacbi3 eTy YLiH KYMbIC YaKblTbl LWabyblagapbl
Hemece aN1eyMeTTiK MHKeHEepPiK Wabybinaap CUAKTbLI XKaHa KayinTepai aHblKTay *KaHe anablH any
9AiCTepiH AamMbITyFa Hasap ayadapy KaxkeT. byn kayincisgik »kynenepiH yHemi bakbliayabl KoHe
KaHapPTYAbl KaXKeT eTeai.

TyTacTal anfaHaa, acMMMETPUAbBIK WWPpaay aknapaTTbiK KayincisgikTi KamTamachl3
eTydiH MaHbl34bl Kypanbl 60nbin Kana bepeni »oHe AepekTepi YHemi e3repin oTbipaTbiH
KayinTepaeH TMiMAi KOpFay YLWIH YHEMI KeTin4ipyai KaHe AaMbITyabl KaXKeT eTes,.

CoHbIMeH bipre, Kasipri TaH/Ja aCMMMETPUANbIK anroputMmaepaeH 6enek aknapatTbl
Kopfay YLWiH KpunTorpaduaHbl AamMbITy NepcnekT1Banbl Typae Xy3ere acyaa. Mbicansbi:

1. KBaHTTbIK KpMnTorpadus: KBAHTTbIK KINTTEp MeH xaTTamanapdbl Koca anfaHaa, KBaHTTbIK,
KpuntorpadumaHbl AamMblTy aKnapaTTbl KBaHTTbIK WabyblnaapaaH KopfaydblH, KaHa
MYMKIHAKTEPIH YCbIHAAbI.

2. Anroputmaepai XakcapTy: Wwabybingapfa TE3IMAINIKTI apTTbipy KaHE AepeKTepaiH
Kayinci3airiH KamTamacbl3 eTy VLWiH Wwudpaay aaropuTmaepid YHEMI XeTinaipy.

3. BNnoK4YelrH TeEXHONOTMACHI: NalaanaHy 6AoKYeH AepeKTepaiH TyTacTbIFblH KAMTaMachI3 eTy
KOHEe PYKCATCbI3 KipyAeH KopFay TEXHOIOMUACHI.

4. WacaHAabl WHTENNEKT »KaHe MallMHaAbIK OKbITy: KpuntorpaduanbiK Wwabyblnaapabl
aHbIKTAY *KaHe andblH any YWiH *KacaHabl MHTENNEKT NeH MalUMHANbIK OKbITYAbl KOJAAHY.

5. WHTepHeT 3aTTapblHblH, Kayincisairi (1oT): 10T KypblAfblnapbiHbIH, XKeiciHae KayincisaikTi
KamTamMacbI3 eTy YLiH apHaibl lWndpnay KaHe ayTeHTUdMKaLMA aaicTepiH asipney.

6. CTaHOapTTay *KoHEe OKbITY: KPUNTOrPadUANbIK KyNenepaiH yuaecimainiri meH Kayincisairid
KamTamacbli3 €Ty VIIiH CcTaHgapTrap MeH HOPMaTMBTEPAi AaMbITy, COHAaM-akK
naraanaHylblnapFa aknapaTTblK Kayincisaik HerizaepiH yiperTy.

AKNapaTTblK Kayinciagik Kasip umMdpabik TEXHONOMMANAP emMipaiH 6ap/blK cananapbiHa eHeTiH
2/1leMe MaHpbI3abl pPen aTkapadpl. 3aTTap WMHTepHeTiHiH (loT), OyATTbl TexHoNorManapabiH,
acaHapbl MHTENNEKTTiH, (Al) »oHe Backa Aa 3amaHaym TeXHONOrMANaPAbIH AaMybIMEH aknapaTTbIK,
Kayincisaikke ToHeTIH KayinTep KypaeneHe Tycedi. Kubepwabybingap MeMNeKeTTiK opraHaapsa, ipi
Kopnopaumanapfa, WafbiH OU3HECKE HEMECE TINTi *KeKe NanganaHylblnapra 6arbITTanybl MyMKIH.
KnbepkayintepaiH, KapKblHAbl AamMybl aknapaTTbl KOpfay SAICTEPiH YHEMI MKeTingipydi »KaHe
KnbepKayinciagikke »aHa Tacinaepai AambiTyabl Tanan eTei.
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KEVEKTI BEMOPTAHUKABIK,
KOCBI/TbICTAP HETI3IHAE HKAHA
KOMMNO3ULUKMANBIK BUOYMNECIMAY
MATEPUANLAPABI ANTY

Typebaesa MN.4.

J1. H. Tymunnes atbiHaafbl EYY KEAK aAoKkTOpaHThl, ACTaHa K., KasakcTaH
Hymabaesa I'.K.

J1. H. Tymunnes atbiHAafbl EYY KEAK AOKTOpaHTbl, ACTaHa K., Ka3zakcTaH
Epkacos P.LL.

N.H. T'ymunnes aTtbiHaafbl EYY KEAK A.X.H., npodeccopbl AcTaHa K., KasakcTaH

eKke meanuMHaHbIH Kasipri AdyipiHAe MMNAaHTaHTTapfa apHaiAfaH maTepuaniapabl
23ipaey KaxkeTTiNiri TyblHAaMabl, Oyn KenTereH cunaTTamanapFa KaTblCTbl OHTaM bl KOMNaFa Kenyai
Tanan eteqi. byn cunaTTamanapfa Kypambl, MilWiHi, KypblabiMbl, MeXaHWKa/blK KacueTTepi,
buoynnecimainiri, coHgan-ak TamblpaapablH Hemece cyMeKkTepaiH, OCYiH bIHTanaHAbIpy KaHe
MMKPODOKa Kapcbl benceHainik ataabl. MIMNnaHTaTTap Hemece »Kapanapbl emaeyre apHanfaH
maTepuanaap KafaarbiHaa Oyn KacueTtTepAiH 6apnblFbl MaTepuanblH  KopluafaH TiHMeH
apekKeTTecy KabifeTiH aHbIKTalabl. BMOAKTMBTI maTepMangap *KaHa TiHAepAiH ecyiHe Heri3 6ona
anaapl [1].

EKiHWI afblHaH, AEHEeHIH IWKi OpTacbIMEH »KaHacaTblH MaTepuan Kacylanap MeH
TiHAepre MyMKIHAIriHLWe a3 ybITTbl 60NYbl Kepek. Anaaa, baktepuara Kapcbl KacMeTTepi *ofapbl
KenTereH 3aTTap KebiHece IKeTKiNiKTi ynbl 6onbin  Tabblnaabl, 6yn onapapiH  TeMeH
buoynnecimainirin aHbIkTanabl, 6yn e3 keserivge bnomaTepunangap MeH XocT TiHAEpiHiH, e3apa
dpeKeTTecy cMnaTbl MeH A2PeXKeCiH KepceTei KaHe bromaTepmanaapabl 3epTreyaeri MaHbl3/bl
Mmacenenepaid 6ipi 6onbin Tabblnaabl [2-4]. buoyhnecimainik UMMyHAbIK Kabblngamay Hemece
KoplafaH TiHAIK XyhenepaiH af3agarbl berae 3atTbiH, 60MybiHA KabbiHy peakumsackl peTiHae
aHbIKTanaapl.

BapablKk  MeAuMUMHANbIK — KYPblAfbllapFa  ©Te  Oofapbl  KAMHUKAMbLIK  Tanantap
KOMbINATbIHAbIKTAH, afam af3acbiHa MMMAAHTAUMA Kacamac bypbiH Buoyhnecimainikti apTrbipy
ywiH 6eT1Ti e3repTyaiH, MyKunaT npoueci KaxeT. CoHAbIKTaH, Bip yakbiTTa buoyhnecimai »KaHe
COHbIMeH bipre HakTbl Ouonornsanblk, OenceHpinikke wne 6onaTblH MaTepuanaapabl Kypy
TpUBMaNbAbl emec MiHAET 60bIN Tabblnaapl.

CoHbIMEH KaTap, 3amaHaym KAMHMKANbIK emaey A9pi-A3PMEKTI ilKe Hemece KeKTamMbIp
iliHe eHri3yre HerizgenreH, O6yn [03aHbl eHrisreHHeH KeWiH OipAaeH KaHAafbl NpenapaTTbiH
Ofapbl JeHreliH KamTamacbl3 etei. Anaiaa, npenapaTtTbiH KaH afbiMblHAAfFbl  AeHreni
TepaneBTiK Tepe3edeH OipaeH TemeHaenai. MNpenapaTTbiH KaH afbiMblHAAFbl KOHLEHTPAUMACHI
EHTI3INTeHHEH KeliH ybITTbl AeHTelre KeTyi MyMKIH KaHe KelliHHeH TepaneBsTik AeHreaeH ToMeH
TyCin, TepanuaHbl TMiMci3 eTeai [5].

[api-AspmeK WblFapaTblH MMMAAHTATTAP KAMHUKAAbIK eMaeyAdiH KeH ayKbiMbl YLiH
O3CTYPAI aybl3lla XaHe KeKTamMblp illiHe Aapi-AspmMmerTepre aneyeTTi banama bongpl. Kasipri
YaKbITTa [2pi-A9pMeK LWblfapaTblH WMMMNAHTTapPAbl Kacay YWiH KOAZaHbINaTbiH - benrini
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MaTepmangap TUTaH HaHOTYTIKLWIEeNepi, KeyekTi KPeMHUIA, NoAnMMepaep, rMAporenbaep KaHe
MUKpoTexHonormanap 6onbin Tabbinagpl. [Oapi-A9pMEKTi LWbIFapaTblH MMMAAHTAHTTAP A2pi-
O2PMEKTIH AypbIC XepAe TypaKTbl, KallblikTaH 6OacKapblnaTbiH, 6afgap/iiamanaHaTbiH KaHe
JIoKanM3aumanaHfaH WblFapbliayblH KAMTAaMachi3 eTe anadbl, by naumeHTTep VILiH eH a3 *KaHama
aceprepmeH TepanuaHbl TMIMAIpeK eTeni. byn Aspi-aAspmeKrTepadi Kyneni TYpAe eHridy apKpbl/ibl
KOJ1 YKeTKi3y MyMKiH eMec MyMKiHAiKTep [6].

Buonoruanbik,  benceHai KOCbINIbICTapMEH HanbITblIFaH MoanduKaumanaHsaH
ruapokcuanatmt (HA) — BepinreH kacuettepre ne 601ybl MyMKIH MaTepuanaapapsl Kacay Kypasbi.
Ha ruapokcnanatuTi cymekTepaiH (¥annbl MaccaHbiH wamameH 50% Kypanapl) sKaHe TicTepaiH,
(amanbaafbl 96%) Herisri Kypamaac 6eniri 60abiN Tabblnadbl, 0N CUHTETUKANbIK KaHE Taburu
6onybl MYMKIH. MeanuMHaaa CUHTETUKA/bIK TMAPOKCMANaTUT ha CyMeKTiH, »ofanfaH benikTepiH
KannbiHa KeANTipy YLWiH TONTbIPFbIW PETIHAE MIHEe KaHa CYMEKTiH ecyiH blIHTanaHAblpy YLWiH
MMMNNAHTTapFa »KabblH peTiHae KonaaHblinaasl [7].

Tafbl Bip nepcnekTuBanbl matepuan - anatomuT (DA), on »epaiH, 6ap/blK cy KeHicTiriHae
KesaeceTiH AMaToMAbl MAHKTOHAAPAbIH, Ka3ba KanablkTapbl 60nbin Tabbinaabl. Herisiven DA
OMATOMMTI TO/bIFbIMEH AEPAiK KpeMHUI AnokcuaiHeH (SiOz) Typaabl [8]. DA AnMaTtomuTi yabl eMec,
Micci3 KoaHe TaburaTTa KeH, TapanfaH, Ta3anay OHaW KaHe CaNbICTbipManbl Typae ap3aH. Tabusu
MaTepuangapaplH, iwiHae DA AMaTOMUTI epeklle KacueTTepre ue, onapablH, apacbiHAa Kofapbl
KeyeKTiNiKTi (10-100 HM), BTKI3MWTIiriH, ycaK BenleKkTepaiH MesWwepid, yakeH 6eTiH (29 m?/r),
keyek kenemiH (0,09 cm3/r) [9], TemeH by OTKI3rLUTIMIH 3KaHe XMMUAbIK MHEePTTINIMH aTan eTyre
6onaapl [10]. OcblFaH OaknaHbicTbl DA AMaTOMUTI afdaM OMIpiHiH, KenTereH cafanapbiHaa
KONA@HbINAAbl - KypbIAbIC, CyAbl Cy3y, aybln LWapyallbliblfbl KaHe T. 6. DA AMaTOMMUTIH
KON AaHyAblH €H TaHbIMan S4iCTePiHiH Bipi-OHbl KYPFaK KAMMATTa KOHTaKTI/Ii MHCEKTULUMA, peTiHae,
COHAaMN-aK Tonblpak, BOHMDUKATOPLI KOHe KaHyapnapfa apHafifaH a3blK-TYAIK NeH a3blK-TYAIK
Kocnanapbl peTiHae KongaHy [11].

Ka3sipri yakblTTa KeyeKTi maTtepunanaapabit 6eTiH buonormanbik 6encenHai KocblblICTapMeH,
COHbIH, ilWiHAE MaKPOMOAEKYNAAbIK KOCbINbICTAPMEH KaHbIKTbIPY apKblibl ©3repTy aaictepi [12]
©3eKTi 6ona Tycyae. by agictep aHTMOUOTUKTEPAIH, A3pi-A3PMeEKTEPAiH, Bruonoruansik benceHi
3aTTappblH,  *aHEe  »KacywanapablH, 6eniHyiH  OaKkblnayra  MYMKiHAIK — bepeai  [13].
MaKpomosieKynanblk KOCbiNbICTap KebiHece aeHapumepaep, AUMNOCOManap, Muuennanap,
KEMIPTEKTI HaHOTYTIKWeNep, rMaporenbiep »aHe NoAnMmepnep CUAKTbl A2pi-A3pMeKTepai
XeTKisyaiH, backa KynenepiHe KapafaHZa KaKCblpaK, onapAplH  TYPaKTbiAbiFbl  MeH
HakblnaHbalTbIH A2PiNiK BocaTy XKblnaamabiFbiHaa WeKkTeynep bap [14 -18].

KeyekTti matepuanaapabiH, 6eTiH ocblHAaM moamdukaumsanay ywiH Konanabl 6acTankpl
peareHTTep 6Gambycypun HerisiHaeri MakKpoMOeKynanblk kyhenep 6onbin Tabblnagbl -
MaKpOLMKA  3KBATOPbl OOMbIHAAFLI  Kenipaep apKblbl  KOCbIAFAH  AMMETUATANKOAYPUNAI
byblHAApPAAH TypaTblH MaKpoOUMKAAi KocbinbicTap [19]. byn makpouukngi monexkynanap
CynpamosiekynanblK Kyrlenepai KanbiNTacTblpy YWiH TepaneBTiK areHTTepdi MHKancyasumManayra
oHe onapabl HKapblk cayneneHyi, pH koHe TemnepaTypa CUAKTbl apTypAai dakTopnapapblH,
acepiHeH baKblnaHaTbiH aHe TypaKTbl Typae 6ocaTyra Kabinetti[20]. bambyc[6]ypun (Bu [6])
rmapodobTbl  KybICbiHA@ aHMOHAAPMeEH 9/Ci3  cyTekTik  OalnaHbic  Ty3eai [21]. OH
JNEeKTPOCTaTUKANbIK amakr Bu [6] aHMoHAapAbl TapTadbl, an MNopTandblK KapboHWn oTTeri
aTomJapbl OH 3apAaTanfaH benlekTepre TapTa anaTbiH TEPIC aiMaK Kacanabl. MeTnunsmosoreH
MeH Bu([6] HerisiHaeri maTtepuanaapdbl SHEPrUAHbI CaKTay KyMenepi MeH »KapblK AMOATaPbIH
acay VWiH nanpganadyfa 6onagpl [22]. Bu [6] sanekTpomembpaHanblK 3KCTPaKUMA VILIH CYMbIK,
MmembpaHanapaa TacbiManaaylibl peTiHae Ae nanaanaHbinybl MyMKiH [23].

Ocblnaiiua, 6GelopraHMKanbiK — KeyekTi  mMaTepuangapbiH,  OeTiH  MaKpoumKAAi
KOCbINbICTapMeH MoauduKaumsanay saictepi, COHbIH iwiHae Bul[6] ap Typnai cananapaa
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NPaKTUKaNbIK KONAAHYAbIH NepcnekTnBanbl aneyeTiHe e, 8MTKeHi aaebuneTTe TUTAH HUKeNUAiHe
Heri3aenreH ocbl dAICTiH, *anfbl3 Mbicanbl bap(12].
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BNOJTOTUAJIBIK BEJCEHAITKTI A9/
BAMTAY YLWIH KYMIC XJTOPN Al MEH
BAMBYCYPWJT HETISIHAET
HAHOBO/ILLEKTEP

Typebaesa IN.4.

J1. H. Tymunnes atbiHaafbl EYY KEAK AoKTOpaHThl, ACTaHa K., KasaKkcTaH
Epkacos P.LL.

N.H. T'ymunnes aTtbiHaafbl EYY KEAK A.X.H., npodeccopbl AcTaHa K., KasakcTaH

Kasipri yakbiTTa Kymic (Ag), antbiH (Au) skaHe mbic (Cu) HeriziHaeri meTann HaHobe WweKTepi
buoceHcopnap peTiHAe, KaTanu3ae, MaKkcaTTbl KaHe OaKbliaHaTbiH A3Pi-A2PMEKTEPL KETKI3y,
aHTUOMOTUKANBIK Tepanua YLiH KeHiHeH KondaHblnadbl. Hambonee mayyeHHbIMW cpeam Bcex
HaHO4YaCTUL, ABAAKOTCA HAHOYACTULbI Ha OCHOBE cepebpa 13-3a MX BbICOKOM aHTMOaKTepMnabHOM
aKTUMBHOCTM MO OTHOLUEHMIO K MUKpobam, Bupycam, n rpubam [1]. Kymic HaHobenwekTepaiH
KacnetTepi onapaplH, MeLlepi MeH NiliHiHe Tikenen 6alnaHbICTbl. Kymic HaHobenweKTepiHae
HeriziHeH 20-paH 15000-fa ageniH Kymic atomaapbl 60nadbl, an Kymic HaHobenweKTepiHiH
Mentepi 1-neH 100 HM-re aeriH e3repeai [2]. beTiHiH ayaaHbl MeH Ke/eMiHiH apaKkaTblHACbIHbIH,
y/IKeH 6onyblHa 6GannaHbICTbl KyMiC HaHoOesWeKTepi TiNTi TOMEH KOHUeHTpauusnapda Aa
KepemeT MUKPODOKa Kapcbl benceHainikTi kepceteai [3].

Kymic HaHoGenwekTepai aspobTbl »KaHe aHaspobTbl MMKpPOOTapAbl »KOK  YLIiH
narganaHyfa 6onagbl [4]. AgNP baKktepuara Kapcbl KacueTTepi onapablH, MeTaboauKanbik,
bepmeHTTEPAiH, S-S AMcynbOUATI BalnaHbICbIMEH 2peKeTTecyiHe, acylanapabl blablpaTybliHa
*KaHe TbIHbIC any TisbeKTepiH by3ybiHa bannaHbICcTbl [5]. Kymic HaHobenLweKkTepi bakTepusnapmeH
HalinaHbICKa TYCKeHAe, 0Nnap *acylla KabblpFacblHa XaHe »acylla membpaHacbiHa Kabbicazbl.
BalnaHbiCKaHHaH KerniH KyMmicTiH, bip beniri ilwke kapan eTin, JAHK »kaHe PHK cuakTbl pocdaTbl bap
KOCbINIbICTApPMEH apeKeTTecedi, an ekiHwi 6eniri membpaHagafbl KykipT 6ap aKybi3gapfa
*abblcaabl [6]. Ocblnaniua, Kymic HAHODBNLWEKTEPIH EHIi3y PENIMKALMAHbI TEXKENA| KaHe Kacylla
ONIMIH TYAbIPYbl YWiH *eTKiNiKTi. CoHAalr-aK, CYMbIKTbIKTapMeH bainaHbicTa DoMFaH Ke3ae Kymic
noHaaHyra Oelim, Oyn HaHobenwekTepaiH OakTepuumaTik OenceHAainiridiv, »KofapblnaybiHa
oKeneai.

Bip Kbi3bifbl, AgNP BakTepusira Kapcbl benceHainikteH 6acKka, cyT 6e3i KaTepni iciri
»acywanapbl MCF-7 [7], ToK iweK ratepni iciri »kacywanapbl HCT116 [8], KybIK acTbl Oe3iHiH,
KaTepAi iciri xacywanapsl [9], ekne KapuMHOMAChI Kacylanapbl KaHe T. 6. CUAKTbI apTYPAi paK
KNeTKaslapblHa Kapcbl ICIKKe KapCbl KacneTTepai KepceTea.

Agnps KaTepni icikke Kapcbl 6enceHAiNiri OHbIH, CYTKOPEKTINEPAiH »KacyllanapblHbIH,
enimiHe aKkeny KabineTiHe HerizgenreH. HyTblaFaH Ke3ge agnp 3HAOCOMaNapaa *KUHanadbl,
opraHennanap cofaH KeniH onap nAn3ocomanapmen bipiryre xibepineai. /IM3ocomanbiK KblLLK bl
opTa Kymic HaHobesweKTepiHeH Ag* LWbIFapblybIHbIH, *KOFapblaaybiHa oKenefdi, onapabiH
PEeaKTUBTI MOHAAPbI KacyLUablK TOMeoCTa3bl Oy3abl }aHE MaKCaTTbl ¥KacyLllaHbliH OMONOrUANbIK,
epekllenikTepiHe cynmeHe OTbIPbIN, anonTOTMKabIK Kacyla enimiHe akeneai [10]. byn acep ety
MexXaHM3Mi "TPOosHABIK, *KbIAKbI" TUMNTI MEXaHU3M Aen aTtanafbl, agnp UMTOTOKCUMKAbIK KacueTTepi
oNapAbl XKacyllanap ciHipreHHeH KeliH faHa kepiHeai [11,12]. CoHpal-ak, Kymic HaHobeLWeKTepi
COYNENiK XaHe XMMMoTepanmagasbl apanac AapinepaiH Katepai icikke Kapcbl TMIMAINIMNH apTTbipa

anagpbl [13].
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CynpamMoneKynanblk KocbiabicTap HaHobenwekTepaeH Hacka epekwe TaHbiMan 6onapi.
Cynpamonekynanbik XMMWUS KYPAENi XUMUANbIK Kynenepai Kypy VWIiH KOBafeHTTI emec e3apa
apekeTTecynepai KongaHyfa bafbiTTansaH [14]. Makpouukngep cynpamonekynanblk XMmuana
KeHiHeH KoNAaHblNabl, OATKEHI 0N1apAblH, KOHAK MOAEKyAaNapblH MHKANCYNALMA aNaTbiH KybICbl
6ap. MaKkpouuKknaep onapabiH KacMeTTepiH A0 peTTey VIiH XUMUAAbIK TYPAEHAIPINYI MYMKIH.
Bambycypuna HeriziHgeri makpounknaepai[n] (BU[Nn]) »akbiHaa 2010 biabl Jan Svec kaHe
Vladimir Sindelar fanbimaapsl awTbl. BU[n]-meTuneH kenipnepiHiH 6ip KaTapbl apKblabl KOCbIAFaH
N-2,4-anMacTbIpblAfaH IMKOAbYPUA BipnikTepiHeH TypaTbiH MaKpPOLMKAZIL KOCbI/bICTaPAbIH, *KaHa
Knacbl. byn makpouukngep KykypbutypungepgiH[n] »KaHe remukykypbutypunaepaid[n] [15]
KYPbIbIMAbIK epeKlenikTepiH bipikTipeai. 12,7 a buikTikte BU[6] KyRypOUTYpuaaepre KaparaHaa
efayip TepeH, KybiCka ne, onapaplH, buikTiri 9,1 A. BU[6] Tepic 3apaaTtanfaH mosekynanap MeH
MOHZApFa KOFapbl akblHAbIKKA We [16-18]. bambycypun XMMMUACBLIH 3epTTeyaiH, COHFbl
YKYMbICTAPbl OHbl aHWOHAAP VYWIiH TUIMAI KaHe cenexkTMBTi aacopbeHT peTiHae nanganaHyra
barbiTTanfaH [19,20]. MakbiHaa 6ambycypunaid, [Au(CN)2] meH 6alinaHbicybl MYMKIH eKkeHajri
aHbIKTanabl [21], 6yn antbiH eHAipy eHepkacibiHae bambycypunaepaiH, aneyeTTi KOAAaHbIAYbIH
aHblkTanapl. CoHAam-aK, COHFbl TMOKapboHWMA TonTapbl B6ap cemmnTnobambycypunaep anTbiHFa
TYPaKTbl KdHe peTTenreH MoHOKabaTTap Ty3yre KabinetTi eKeHAiri aHblKTanabl. bambycypun
MOANEeKyNanapbl antblH 6eTiHe OeKiTinreH Kesge anTap/blKTal KOHPOPMaALMANLIK e3repicTepre
yLbIpanabl.

Bambycypun xvmuacel benceHai Aambin Keneai, ananaa onapAblH Cynpamosekynanbik,
KacMeTTepiH 3epTTeyre KaTbICTbl KeMTereH cypakTtap aai ge 6ap. bambycypunain, "y neci-koHax"
[22] KacueTTepi bap ekeHi Oenrini, bipak meTann HaHobOe/WEKTepiH, aTan anTKaHda Kymic
HaHODe LEeKTePiH CUHTE3AeYre KaHe TypaKTaHAbIPyFa *Kapamablblfbl 9/1i 3epTTeIMereH.
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We want to remind you that M. Shahriyar's poetry in his native language is a small part of
the poet's artistic creativity. But for the Azerbaijani-speaking, Turkish-speaking reader, the
heritage of the native language is more important due to its artistic value, socio-political meaning,
and influence on society. In his research on the legacy of M. Shahriyar, the poet Mammad Ismavil
considers the artist's native-language creativity to be important for the all-Turkish literary
environment: "Shahriyar is an artist who made important contributions not only to the spiritual
unity of Azerbaijan, which is a part of Azerbaijan, but also to the whole Turkic world. A nation is
strong not by the number of individuals, but by the number of its men. Just as a forest gives all its
strength and energy to a tree to spread the pains and groans of the land to the world with the
tongues of its leaves, so the society gives this task to one of its children to convey its pains and
sufferings to the world. Muhammadhuseyn Shahriyar is one of those leading artists who fulfilled
this historical mission in the Turkic World" [9, p.10].

The analysis of Shahriyar's works in his native language shows that one can learn a lot from
the master poet's rich vocabulary, love for the motherland, attachment to the native land, love for
parents, respect for national and moral values, and humanity.

Respect for national values, commitment to national roots, promotion of the ideal of
building a bright future of the nation by relying on national memory and drawing strength from it
is the mainstay of the native language poetry of the genius wordsmith. Critic Yashar Garayev
writes: "Literature without memory is only the fate of people without memory, the historical fate
of the faceless, the character and generation, the forehead of the one without originality and
nobility. Just as the horizon, sky, and sky do not store stones, spiritual and moral emptiness does
not store memory" [2, p. 6].
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M. Shahriyar, who returned to his native place - the village of Shangilava, revives the
bitter-sweet memories of his carefree childhood and adolescence full of a thousand dreams in the
poem "Greetings to Heydarbaba" as if it were a movie curtain, and immortalizes the glorious
history of the homeland, the nation, and the blood memory. These bright, fragile memories
become a national symphony in the poet's pen. The poem "Greetings to Heydarbaba" is presented
in their own languages by the people who made the nation's heart and soul familiar to the
compatriots of that and this country:

Heydarbaba, mountain, stone row,

The partridge sings, the sparrow on the branch,

Lamb's white, gray, gray,

| would go along the mountains and valleys,

| was reading: "Shepherd, bring back the lamb" [11, p. 232].

M. Shahriyar researching the legacy of prof. Govhar Bakhshaliyeva writes in her article
"Celebration of the National Spirit": "The national spirit has found a bright reflection in both the
idea content and artistic aesthetic features of the poet's native language poetry. The poet praises
the most sublime human emotions and calls his reader to spiritual heights" [3, p. 3].

M. Shahriyar pays special attention to this factor in his work, since the basis of national
memory, soul, and consciousness is related to the national language. The poet's "Turk's language",
"Azadlig bird "Varlk", "I did a river" etc. his poems are important in terms of promoting the
national language. Itis an indisputable fact that even now our southern neighbor imposes bans on
the Azerbaijani language, only Persian is accepted as the state language. This fact itself shows that
during Shahriyar's time, by writing in his mother tongue and giving life to this language, he fulfilled
his true citizenship and heroic mission with honor:

Turk's tongue is not a loving, willing language,
If you add a different language, this original language will not be original [11, p.24]

In M. Shahriyar's native language poetry, among the socio-political poems, those on the
theme of patriotism are the majority:

My child separated from the motherland! Return to the homeland!
Come back, your mother who had her eyes on the road has returned to you [11, 68]

The problem of united Azerbaijan, the fragmented homeland, the call to fight for its
integrity constantly made Shahriyar think, and pushed him to look for solutions:

| flew with this fluttering wind,

| would connect with the flood over the mountain,

| would cry with the hand falling away,

| wonder who broke up?

Who was killed in our country, who remained? [11, p. 250-251].

Shahriyar calls his compatriots to come together in the poem "Hello to Heydarbaba" and
considers it important to unite for a common cause. According to research scientist Hokuma
Billuri: "The biggest pain of the people of Shahriyar is separation and oppression. The poet, who
deeply understands what happened to his people due to separation, first of all calls his people to
unity" [5, p. 80].

Heydarbaba, the skies are all foggy,

Our days are torn apart,

Do not separate from each other, dear,
They took the good from us,

Good luck to usthey dropped! [11, p. 250].

We would not be mistaken if we say that M. Shahriyar's poem "Sahandim", which is called
"patriotism of Azerbaijani poetry", is completely rooted in the spirit of a fighter. In the poem,
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Shahriyar returns to the issue of the integrity of his homeland, which always worries him, albeit
subliminally, and implicitly reflects his thoughts of freedom:

Mountainous Heydarbaba's back became a mountain everywhere,

Mountains supported the mountain,

We ran away, faced each other in Araz, eyes became a spring again,

Sorrows piled up again.

Again, our brotherly words became one [11, p. 279-280].

Academician Isa Habibbayli interprets Shahriyar's desire for a complete Azerbaijan as the
most important issue of the time in Shahriyar's native language poetry: "Shahriyar brought the
idea of the integrity of the homeland and the creation of mutual relations to the poem with great
courage. Despite the existing difficulties in his poems written on the subject of Azerbaijan, the
poet always managed to say his harsh and decisive poetic words" [8, p. 22].

Throughout his life, Shahriyar dreamed of visiting the Caucasus, this side of Araz, Northern
Azerbaijan, and Turkey, and he reflected this dream in his poems promoting Turkism. Academician
Bekir Nabiyev: "Although Shahriyar has longed for North Azerbaijan and Baku for many years, the
borders between the former Soviet Union and Iran, the strictness of the bans imposed on famous
artists, financial difficulties, finally, after the ice of mutual relations on both sides gradually melted.
illness and old age did not allow him to realize this dream. Even once an invitation was sent to
Shahriyar with a specific promise about a trip to Baku, but it did not reach his address on time. The
poet, affected by this, wrote two poems in advance to read in front of his northern brothers. "He
was right in saying [10.p.9-10]...

In Shahriyar's poem "Meeting with Caucasian Brothers", the longing for the Caucasus is
expressed as a fragile desire:

O Caucasus that does not forget your kindness,
| came to enjoy myself.

What can one who is not enthusiastic,

| don't know what | suffered [11.p.190.]

Shahriyar's poem "Imaginary trip to Turkey" is also an artistic reflection of the infinite love

for Turan's hand:
The soil of every place nourishes something,
This is the blood of zeal.
Here are the bones of brave men rather than stones,
Blood of martyrs is plentiful from the fountain [11.p.165].

Turkish researcher Y. Gedikli considers this poem to be one of the perfect examples of
Shahriyar's poetry in his native language, and he highly values its artistic and social significance:
Shahriyar uses the words Turk, Turkey, son of Turk and Atatiirk in many places in his poem
"Imaginary trip to Turkey" and proves how much Turkish consciousness he has. . In this poem,
which is one of his most important works, Shahriyar shows that he "does not feel alienation" in
Turkey, that Turkey is "his native land". "If there are stomach stones in Nara", he considers that
place as "motherland" [7.p.103-106].

""Memory of Behjatabad" - this poem, which is an artistic reflection of a sad love saga, is
valuable as a perfect example of art in terms of its skillful use of artistic expression and descriptive
tools, the figurative description of the feelings and excitement of a lover, the contrasting reflection
of tender emotions with nature, the exhaustion of content and form, and its completeness:

Don't let the star come out, please!

Even if it didn't come out, my star didn't come out.

He won't come, | know my luck, now the dawn is dawning,

As the eyebrow turns white, the head also turns white [10, p.57].
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One of the poet's interesting poems written on the subject of love in his native language is

"Don't go, tarsa balasi". In this work, we see Shahriyar as a tolerant poet:
If you do not fear God,
| am afraid that | will turn back and come to religion-Messiah [10, p.93].

M. Shahriyar drew a red line over the prohibitions imposed by the nationalist Persian
chauvinists by creating works of art in his mother's native language, which his mother called him
a lullaby, and by writing the works "Turk's language", "Azadlig bird "Varlik", "Darya haledim", "Our
dear poet Fuzuli", he became a true citizen. fulfilled his heroic mission:

Turk's tongue is not a loving, willing language,
If you add a different language, this original language will not be original [10, p. 99].

Professor Yavuz Akhundlu highly appreciates Shahriyar's promotion of the Turkish
language in his native poetry: "At the time when Persian chauvinism was raging, his spirited poems
protected and widely promoted Turkism and Azerbaijanism. This is natural. Because the poet is an
exponent of the spirituality of the Azerbaijani people not only with his native language, but also
with his way of thinking" [1. p. 369].

"Dear", "Dear soul", a footnote to the poem "Asli-Karam", "How was your life?", "l can't
sleep", "With my cousin Mirabulfaz", "Troublesome head", "Memory of Karaj", "Death of honor",
"Sadly overwhelmed my hookah", "The star of Dan also sunk", "Grandmother Khan", "Tears of my
eyes" are autobiographical in nature:

If you hear from my heart: "How was your life?"
He will write with tears: "My days have passed" (11, p. 42)

The national leader of the Azerbaijani people, Heydar Aliyev, called Seyyed
Mahammadhuseyn Shahriyar, who is considered an unguenchable torch and bright face of
Azerbaijani literature, his favorite poet: "First of all, Shahriyar is an extremely powerful poet and
personality. The artistic and philosophical strength of Shahriyar's literary heritage is in his human
concept" [6, p. 357-358].

Seyyed Muhammadhuseyn Shahriyar's poetry in his native language is the historical word
memory and treasure of the Azerbaijani people, a lasso of words calculated for the national
integrity of Azerbaijan. As long as the Azerbaijani people exist, as long as they live, M. Shahriyar's
poetry will live on, it will never descend from the eternal peak of literature, it will occupy its rightful
place in the hearts of those who love it!
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XyAOXKeCTBeHHble MoAe IV MMNEPUN B
pomaHax Otapa Ynnaase

Aza Hemcazaze
LLOKTOP GUNONOTNYECKMX HAYK, CTAPLUMIN HAYUHBIA COTPYAHWK VIHCTUTYTa TPY3MHCKOM
AuTepatypbl umenn LLota PyctaBenn TOUAMCCKOTO rocyAapCcTBEHHOMO YHMBEPCUTETA MMEHM

VBaH3 [>XaBaxuLLBMAN

Artistic Models of Empire in the Novels by Otar Chiladze

Abstract

In second half of the 20™ century, Georgian literature paid particular attention to the issues
of time and space. In Otar Chiladze’s novels there are provided several different models, each of
which bears typological signs of empire. These are: Old and new Vani (“A Man Was Going down
the Road”), the Bottle of Cucumber Vodka (“The Iron Theatre”), The Sunrise Island (“Avelume”)
and “The Basket” (“The Basket”).

In the “Avelum” one of the ways to describe Soviet imperial space is the Sunrise Island, which
was found by Granny Phransuaza. The Sunris island is the opposite symbol of totalitarian space of
Evil Empire. In the Sunrise Island the highest standard of personal liberty is expressed by external
nakedness. And the Bottle of Cucumber Vodka is stored in Zhurulebi’s family and it is not only a
symbol of living of one family, but also the sign of limited licensed space of the Empire. Lifecycle,
trafficability and principles of thinking (what is the most important) here, are strictly limited.

“The Basket” is the interesting novel in many respects. In the context of wide range of issues
the problem of chronotope is of significance and this is pointed from the beginning — the basket is
a micro-model of the strictly limited space where Georgia was in the early 20t century. Basket has
open top and this leaves the chance of aspiration towards the freedom. The last novel by Otar
Chiladze is of such complicated structure with the basket as main semiotic mark: at first it is the
artistic image of Georgian space within the scopes of the empire and further — of the soviet and
post-soviet space.

Keywords: empire, totalitarianism, Otar Chiladze, symbol
KntoueBble cnoBa: Mmnepua, ToTanutapmsm, OTap Ynnaase, CMMBON

Kaxaplh BEIMKMIM HapoZ B XO4e CBOEM WCTOPUM CTAHOBMUTCA HOCUTENIEM HEeKOM
BE/IMYECTBEHHOWN MAen, 0ayXoTBOPAIOLLEN ero bbiTue. 4nA aHrAnYaH — 370 naea NM4Hom ceoboapl,
BOCXOAAWAA K XapTuu BONbHOCTEM, AnA ¢paHLy30B — MAEA PaBEHCTBA, CTaBllad JI03yHIOM
dpaHLUy3CKOWM peBONOLUMM, ONA aMepuMKaHLEeB — NpuHUMNbl anbepanmama (Mpysaesa, 1998, c.
175). Ha npoTsaxeHun BCeW UCTOPUM TPY3MHCKOro rocyAapcTsa 3Ty MAeto NpeactaBnana uaea
HauMoHaNbHOM cBODOOAbLI, KOoTOpaa Oblna aKkTyasbHa B Kaxaoh anoxe. OHa BmecTe C
XPUCTMAHCTBOM CTasa YCI0BMEM COXPAHEHUA HAUMOHANbHOM naeHTMYHOCTU. Co3aaHme moaenm
MMMNEPUN CBA3AHO MMEHHO C 3TOM Npobiemoin.

B xynoxkectBeHHoW cucTeme OTapa Ymnadse odeHb BaXKHO BOOOpPayKeHWe MMMNepumn Kak
orpaHuumBatowlero daxkTopa HaUMOHANbHOM W  JIMYHOCTHOM CcBOOOAbI. Takme 06pasbl,
oTobpaXKatolLine XyaoKeCTBEHHYO MOAEeNb UMMNEPUK, BCTPEUAIOTCA MOYTH B KaXKAOM €ro poMaHe.
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B pomaHe «llIén no dopoee Yyesnosek» onmncaH CTapbii U HOBbIM BaHn. Koroa mope MaéT
Ha3az, Korda OHO MOKWAAeT rapMOHMYHOE NPOCTPAHCTBO, YTO CBA3AHO C MNOAB/MIEHUEM YE/10BEKA
YYXKOrO MJIEMEHM, CTapblil BaHW NOCTENEHHO MEHSIET BUA U Y)KE Henb3s ero y3HaTtb. Pywutca
LapcTBO A3Ta, ero npasiaeHMe MeHAEeTCs NOHOCTbIO, BMECTO MOPSA NMOABAAETCS OTPULLATENbHbIN
CMMBOA — 3en1éHoe 60/10To. Ecnn nepBoHaYanbHbIM BMA BaHu 6bi1 NOXoXK Ha pai, BaHn Okaarkaao
MOXOX Ha rpellHyto cTpaHy. HoBbI BaHn — XyA0XKeCcTBeHHas Moesb MMnepun. NpocTpaHCTBO
HOBOro BaHM OMmpayeHo eweé Tem, 4To M3 asopua OkadrXKago BeeT X0/n040M. B pomaHe
NPOTMBOMOCTABAAOTCA APYr APyry ZABa cBeTa: TéNAbIM M naoAopoAHbiM cBeT [dapuadaHra
nefaHomy M HennogopoaHomy cBeTy Kambl. CBeT cTaporo BaHm MeHseTca HOBbIM, Bblpaskatowmm
3710, ABNAIOWMMCA eLlé OAHUM NPU3HAKOM XYA0KECTBEHHON MOAENN UMMEPUN.

B pomaHe «M scakul, kmo ecmpemumca co MHol» ABop Makabenos TaKXKe MOXKHO
PAacCMaTpMBaTb KaK XYAOXECTBEHHYID MOAEeNb UMMepun. 34ecb LApAT 3710, HeaoBepue,
HeHaBMCTb. Manop Kauxocpo Makabenn co3gaéT HeraTMBHYH WAEHTUMYHOCTb. [loaTomy
HecyacTHa babyua, a NPUHECEHHbIM et IMMOH (NMONOXKUTEIbHOE Hayaso) Yyepes [ABe Heaenu
3acbixaeT. [JyxoBHoe BockpeceHne MakabenoB HaUMHAETCA C X/IEBa M MNOCTEMNEHHO pacluMpaeTcs.
30ecb CMMBOJ, KaK KaTeropua, PacKpblBaeTcA B CAOBE — MOJIOMKMUTE/bHbIE: /UMOH W X/€e8,
oTpuuaTenbHble: oM Kauxocpo — TONbKO B CUCTEMHOM COOTHECEHWM C MapannefibHbiM1 Uan
NPOTMBOMOCTaBNEHHbIMM emy cpeacTBamuM. Kak roBopun LUennunHr, «...Kkaxaplh obpa3 gonKeH
ObITb MOHAT, KaK TO, YTO OH eCTb, M N1LLIb BAarogaps aToMmy oH 6epéTca Kak To, YTo oH 0603HaYaeT»
(Wennunur, 1996, c. 110-111).

B «*KenezHom meampe» mMoAgenb MMNEPUM MMEET CBOM XapaKTepHble YepTbl: LIEeH30p,
CTPOro NPUCMaTPMBAIOLLIMIA 33 MAEONOTMYECKMM NPOCTPAHCTBOM, CPA3Y e Nepeyépknsan caoBo
«lpy3na»; B aHHYAMPOBAHHOM MOHACTbIpe CTOAT POCCUMIACKME BOWMCKa, M CONAATbl 3acTaBAAlOT
MbAHYHO MOHAXMHIO TaHLEBaTb; MOJKOBHWK BesnpullBMAKM, NOTEPABLLIMA YeN0BEeYECKOe /NLO,
PXKET Kak nowaab u 1. 4. OTap YnMnaase pucyet reorpadpuyeckoe 1 obLLecTBEHHOE NPOCTPAHCTBO:
noTepsa Bepbl, M3BPaLleHHOCTb. OHW WM ABAAIOTCA MNPU3HAKAMM MMMNEPUYECKOro MNPaBAEHNUN.
«XM3Hb KMNena 1 BbikMMena, Kak LamnaHCKoe B KPacKBbix DOKanax», — oTMeYaeT nucaTesb npu
OMMCaHMM NPOCTPaHCTBA.

Hanbonee ocazaemMbiM 06pa3zom MMMNEPUANUCTUUYECKOM MOAENU ABASETCA OymblaKa
o2ypeyHol e00Ku. OHa YeTKO OorpaHMyeHa B MPOCTPAHCTBE CO BCEX CTOPOH. 34eCb MOMKHO
paccMmaTpmBaTh NNLLbL OAHY ONMO3MLMIO — BHYTPKU/BHE. [ypam AcaTMaHu Npu aHan3e TBOpYecTsa
OTtapa Ynnagse OoTMeYaeT, YTO MCXOoAHaAa TodyKa nucaTena — 3TO CMMBOJIMKA. «HaTtypa», T.e.
npegmMmeT, nepepactaeT B CUMBOA U YKe CHOPMMPOBABLUMNCA CUMBOJT TEPSET CBOIO
nepBoHa4YabHYyO NpeaMeTHY0 QYHKLMIO. TaKoBbIMK ABAAIOTCA YacOBOM KoY, BepeBKka beaunu,
PEeBO/IbBEP, UCTOUYHUK DpuKca, Hemeukuit caa v T.4. (Acatnanun, 1977, c. 34). K pagy nogobHbIX
CMMBOMIOB OTHOCUTCA W Oymelaka o2ypedyHol 800Ku. OHa XpaHUTCA B cemMbe Mypyan u
O/IHOBPEMEHHO NpeAcTaBaseT cobon Kak meTadopryecknini o6pas 3ToM KOHKPETHOM CEMbM, TaK U
3HaK OrpaHW4YeHHOro, Y3aKOHEHHOro MNPOCTPAHCTBA MMMepuu. ByTbika OrypeyHom BOAKM —
CcOBCTBEHHOCTb cembM HKypyan u umeeT ocoboe Ha3zHaYeHMe: ee XPaHAT Ana roctei. M3ymneHHoM
EneHe x035MH Tak 0ObACHAET 3Ty «TanHy»: «[ToKa Nao4 mas, ero NpoCcoBbIBAOT B OYTbIIKY U OH C
Camoro Havana pacteT B byTbinke» (Ymnanse, 1987, c. 197). Ha EneHy BMAEHHOE NPOU3BOAMT
Hensrnaganumoe BrnedatieHue, 6yaTo 3TOT 06bIKHOBEHHbIM HAMUTOK TauT B cebe KaKylo-TO TanHy
AN NpeasHameHoBaHMe. « OH HUKAK HE CMOXKET BbIGpaTbCa OTTY/1a, MOKA HEe CTHUET BHYTPU. Ero
XPaHAT B BOAKe Kak Tpyn» (Ymnaaze, 1987, c. 197), — aymana o6bATas yKacom roctbs. CTaHOBUTCA
ACHbIM, YTO 3TOT CMMBOJ1 HAaMOAHEH CTO/b FNYHOKMM KOHHOTAaTUBHbIM 3HAa4YEHMEM, YTO CTAHOBMTCA
NPpUYNHOM pednekcMm He TONbKO AN uMTaTens, HO W NepcoHaxka XyAOXecTBEHHOro
npounsBeaeHns. Yutate b BMECTe C MEPCOHAXKEM aKTMBHO BK/IOYAETCA B MPOLLECC PACCYKAEHWI U
CTapaeTcsa BHMKHYTb B CMbIC/IOBOM NOTEHLMAN XY AOKECTBEHHOIO C/10BA, CTAHOBUTCA «MAapTHEPOM

ymcTBeHHOM paboTbl» (Ceprein ABepuHLEB) NnucaTens.
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Pycckuin yyeHbln TaTbAHa Mensepckan, uccnenosaTens TBopyectsa OTapa Yumnaase,
NULLET: B POMaHEe Kaxblh repoi MMeeT CBOM MOCTOAHHbLIM cMMBOA: Tora Llesapsa — y aKkTepa,
nuctonet —y enbl, myHaAMp —y Cabbl Jladay, 30HT M YepHas Byaab — Y EneHbl, 6yTbiaKa orypeyHomn
BOAKM —y AMmuntpua (Mensepckas, 1985, c. 143). Mbl cornacHbl C 3TUM BO33PEHUEM, XOTA CUMTAEM,
YTO 34€eCb BO3MOXKHO BeckoHeuyHoe paclwnpeHmne nonda. CornacHo HOputo SToTMaHy, «CMbICI0BbIE
NOTEHLUMN CMMBONA BCErAa WMpe MX AaHHOM peanmsaummn: CBA3M, B KOTOPble BCTYNaeT CMMBOA C
MOMOLLLbIO CBOETO BbIPAXKEHMA C TEM UM MHBIM CEMUOTUYECKMM OKPYIKEHMEM, HE MCHEPMbIBAOT
BCEX E€ro CMbIC/OBbIX Ba/ieHTHOCTEN. ITO M obpasyeT TOT CMbIC/IOBOM pPe3epB, C MOMOLLbIO
KOTOPOro CUMBOJ1 MOXKET BCTYyMNaTb B HEOXUAAHHbIE CBA3M, MEHAA CBO CYLLHOCTb M AedOopMMpYA
HenpeaBMAeHHbIM 0O0Pa3oM TEKCTOBOE OKpYKeHue» (JloTmaH, 1992, c. 194). C y4eToM yKa3aHHOM
MbICN, OyTbINKa OrypeyHoM BOAKM TaKKe ABAAETCA CAOMHBbIM CUMMBOMYECKMM 0Opasom,
ByTbl/IKa, T.e. 3aMKHYTOe TMpPOCTPAHCTBO, MNpeacTaBaseT coboM yaylwatowyo YenoBeKka U
NOAYMHAIOULYIOCA  TO/NbKO  CODOCTBEHHLIM  3aKOHAM  OrpaHUMYeHHyto  cpedy, GaKkTopom,
noaasnatowmm ceoboay. BHyTpeHHee NpocTpaHCTBO BYTbINKM —3TO YNPaBAAEMbIN AMKTAaTOM MU,
a BCe BHellHee MPOCTPaHCTBO — cBoboaa. CeMMOTUMYECKMI KOHTEKCT 3HaveHun Oymelaku
o2ype4Hol 800KU MHOTOODpa3eH, XOTA B HEM BCe-TakM BblaeNAeTca oAHO obliee, 4LOMUHAHTHOe
3Ha4YeHMe — OHa ABNAETCA CMMBOIOM TOTA/IMTAPHOIO NPOCTPAHCTBA, XYA0XKECTBEHHOW MOAENbIO
MMNEepunK, B KOTOPOW CTPOro onpeaeneHbl M Bpema CyLLEeCTBOBAaHMA, M BO3MOXHOCTb ABUXKEHUA, 1
NpaBmaa MblLIEHNA.

B cBomx pomaHax OTap Yumnagse co3gaeT He TOAbKO MOAENUM WMMNepuu, HO MU
ONNO3MLMOHHbIE UM 0B6pa3bl. TakoBbIM ABNAeTCA OCMpPos 80CcX00a COTHUA B POMaHe «Agesym».
PomaH oTObpakaeT pacnag «umnepun 3na». B Hem 0o06po/3n10 NpoTMBOCTOAT ApYr Apyry B 0bpase
AByx umnepuin. OgHa 13 HUX — «Mmnepua nobsm Asenym», BTopaa — «COBETCKaa MMMNepusa».
MepBada ABNAETCA pPeaNbHOW, BTOPAA HAXOAMTCA NULWb B MEePCOHANIbHOM MPOCTPAHCTBE repod. B
Ocmpose 8ocxo0a cosHUa cHOKYCMPOBaHbI BCe XapaKTepHble 0cObeHHOCTM cBOHOAHON cpeabl.
OcTpoB Hawna 6abywka ®PpaHLyasbl U cama yCTaHOBMAA NpaBuia — NpMexaBLemMy OTAbIXaTb Co4a
4yesoBeKy 3aMnpellaeTca HOCUTb oaexay: «[paBuao XoauTb HarMWOM Ha 3TOM OCTPOBE,
OKa3blBaeTcA, ycTaHoBUAM Babylwika PpaHLyasbl U ee apyr. <...> OHW ronble rotoBuamn cebe ey,
FONbIMW N1, TONble NIOBUAN 1 HEHaBMAENW APYT Apyra... 34eCk 0bpaleHne BHUMAHMA Ha YyXKyto
HaroTy TaK ke HeNpPUemIemo, Kak nepeasuxeHne B ogexae» (Ynnaaze, 2007, c. 117-118). B stom
Xy/40XecTBeHHOM 06pa3e Bbiclasa cTeneHb JIMYHOM cBOOOAbl AEHOTAaTUBHO BblpasKeHa BHELLHEN
Haroto. BcnomHum npebbiBaHne B Pato nepsbix AtOAeN: NepexuBaHWe eauHCTBA C
HOKECTBEHHbIM HAa4a/lOM NEPBbIN YeN0BEK YyTEPAN MMEHHO TOrAa, Korga Corpewna n BOCNPUHAN
CBOI HAroTy Kak cpaM. 3a 3TMM NocneZoBana yTepsa NepemnBaHmna cHacTba U pas, KOTopbI bor
co3gan Ana Hero. TakyKe 3amMeTHa 3Ta bubnenckas napagurma u B «Asenyme» OTapa Ymnagze.
Ocmpos 8ocxo0a COMHUA ABNAETCA TeM MNPOCTPAHCTBOM, rAe A0CTMXKeHWe 6naxkeHCcTBa
CTAaHOBMWTCA peasnbHbIM.

B SHUMKNONEANN CUMBOIOB OTMEYEHO, YTO OCTPOB MMEET ABOMCTBEHHbIN PazHOObPa3HbIN
CMMBOJIMYECKMUIA CMbICA: C OAHOM CTOPOHbI — 3TO MECTO M30AALUMM N OAMHOYECTBA, @ C APYron —
H6esonacHoe mecTo 1 ybexulle oT mopa xaoca (CnoBapb cumeonos). B OcTpoBe BocxoAa COMHLA
«Agenyma» 0b6a 3TN 3HAYEeHMA COeAMHAIOTCA U CO34at0T eAMHOe NoNoKMTeNbHOe none. OHO ele
bonee ycmnmBaeTcA KOHHOTAUMAMM BOAbl M CONMHLA, KOTOPbIE, CO CBOEW CTOPOHbI, HOCAT B cebe
3HaYeHMA CBETA, YACTOTbI, NPaBAbl, KM3HW. TakMM 06pa3oMm, pa3rpaHnYeHne OCTpOBa NPOUCXOANT
Wb TOPU30OHTANbHO (NOApPa3ymeBaem NpPOBeAeHME FPaHUL, Ha MAOCKOCTU), B BEPTMKA/NbHOM
NPOCTpaHCTBE OH 6e3rpaHMYHO OTKPbLIT COJMHLY, YTO pOXAaeT OeCKOHeYHoe nepexuBaHue
cBobobl.

BblWweyKasaHHaa npobiema MHTepPecHO packpbiTa B nocneaHem pomaHe OTapa Ynnagse
«[o0opu» (bonbluaa NNeTEHHaA LMAMHAPUYECKAA KOp3KHa). [000puU —3TO NPOCTPAHCTBO, BEPHEE,
MWKPOMOZE/b CTPOTO OrPaHUYEHHOTO NPOCTPAHCTBA, KOTOPOE HOCUT HYETKO BbiPaXKeHHble YepTbl
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MMNEPUANTUCTUYECKOTO NPaBAEHUA: [AYXOBHbIA KPWU3WUC, JOMKA Tpaguuui, obecleHeHune
LLeHHOCTEeN, NpeBpaTHbIM ObIT, yNagoK HPABCTBEHHOCTU M Tpareams OCTaBLUErocs B OAMHOYECTBE
4yesioBeKa... ITO «PUCTANNLLE» Pa3BPaTa, MbAHCTBA, aMOPASIbHOCTU, HE30TBETCTBEHHOCTMU.

MpocTpaHcTBO «[000puU» — CNOXHOE MPOCTPAHCTBO, €ro PasHOBWAHOCTbIO B POMaHe
BOCMPUHMMAETCA BTOPON CUMBOIMYECKMIN 06pa3 — orpaxKaeHHbI BbICOKMM 3a60pOM 13 KOJTHOYETrO
Tpudonmata agop. MocneaHui ABNSETCA CUMBOIOM MEHbLLEBUCTCKOM py3nun. ITO, B MeEPBYIO
ouyepeb, NOAYEPKMBAET TPYCOCTb BAaZebla ABopa — Hos, y KOTOPOro 661710 NPUHATO pelleHne
HanMcaTb MemMyapbl, eciv Obl BPEMSA He MOBEPHYI0CH B €70 M0/1b3y. ITOT ABOP BO MHOFOM CXOMK C
rogopu, y oboux BepxHAs cTopoHa cBoboaHas, oba y3KM, 3aTO A/1a 3anyraHHOro 4esoBeKa
ABNAOTCA HAAEKHBIM YKPbITUEM. B COCTaBAAIOLLMX XyA0KECTBEHHOE NPOCTPAHCTBO 0HPa3ax ABHO
rocnoAcTBYIOT OTpUUATE/bHbIE CMMBOAMYECKME 0bpa3bl. ITMm OTap Ynnaase dopmupyeT Kak
MMMNEPUANTUCTUYECKYIO, TaK M MOCTMMMNEPUANNCTMYECKYIO CTPaHy. B XpPOHOTOMHOWM CTPYKType
pPOMaHa LapCKoe, COBETCKOE WM MOCTCOBETCKOE MPOCTPAHCTBA HE OT/IMYAOTCA APYr OT Apyra —
KayK[0e 13 HUX NpeacTaBnaeT cobon XyA0KeCcTBEHHYIO MOAENb MMMNEPUN.

TaKkoM MHOTOCTOPOHHEN SBASETCA XYAOXecTBeHHaa 06pa3HOCTb 3TOM OAHOM MOAENU B
pomaHax OTapa Ynnaase. HemameHHbIM e NyTb CNAaCeHUA NeXMUT B BbICBODOXKAEHWM M3 3TOrO
OrPaHWMYEHHOrO MPOCTPAHCTBA M obpeTeHun nuyHoM cBoboAbl, 4YTO camo cobolt AsnAeTcA
0b6A3aTeNbHbIM YCI0BMEM BO3BPALLEHWA CAMOBBITHOCTM HaLMN.
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Abstract. The purpose of this article is the creation of specialized databases virtual university
unique full-text library of scientific and educational resources on the cultural heritage of the
Central Asian Turks, which are reflected in the written sources of the XIX century and the
development of a virtual environment through the establishment of an effective and efficient
search of remote access to the necessary sources.

Keywords: database; library corporate networks; methods, modules, algorithms and software
systems; research and education information, virtual library

BeeaeHue
Introduction

Llenn, obo3HadeHHble B LecTomM npuoputeTe CTpaTternmn BxoxkaeHus KasaxcraHa B umcao 50-
™M Hanbonee KOHKYPEHTOCNOCOOHbIX CTPaH MUPa, ABNAOTCA BCEODLIMM AOCTOAHMEM Ka3axCKOro
Hapoaa. [lna peannsaumm AaHHbIX Lenenns 3apybexkHbIX apXMBOB M Hay4HbIX OpraHu3auui Obian
NONIyYeHbl TbICAYM APXMBHBIX AOKYMEHTOB KacaTeNlbHO MCTOPUK 1 KYAbTYpbl CTPaHbl. KomnaekcHoe
M3ydeHuwe, BHeapeHWe B Yy4ebHbI NPOLECC apPXMBHbIX [OOKYMEHTOB, MWMEKWMX Hay4YHO-
MCTOPUYECKY LLEHHOCTb, WMCTOPMKOKY/NbTYPHOE Hacneame - BaxkHaa npobnema, CToAlaAa Ha
nosectke AHA. C 3TON TOYKM 3peHUA NepeoCMbICIEHNE B PaMKaX COBPEMEHHbIX UCTOPUYECKMX
peanuit U cucTembl LEeHHOCTeN 3TUX yHAAMEHTANbHbIX Hay4HbIX TpyaoB XIX Beka, a Takxe
obecneveHune 0bUWeaocTynHOCTH cBeaeHUn 3aTparnBaet Lenm NnocTaBAeHHbIe
FocynapCTBEHHbIMM Nporpammamm  «KynbTypHoe Hacneame», «Hapong B MNOTOKE MCTOPUMY.
Mpeanaraemyto Temy «BupTyanbHas OMOBAMOTEKA KyNbTYypHOro Hacneama cpeaHeasmaTCKmx
TIOPKOB B MUCbMEHHbIX MCTOYHMKAxX XIX BEKa» MOMHO CYMUTATb OAHMM M3 CEPbE3HbIX LWAroB K
peanu3aumm NocTaBAeHHbIX Lie/iei BbllLeHa3BaHHbIX MPOrpamm.

MHorve matepmasnbl NPOLW/bIX BEKOB CO BpeMeHeM NoABePKeHbI Aedopmaummn 1 Apyrum
NoBpeXAEHMAM, BCNEACTBME Yero NpuxXoaAaT B HENPUIroAHOCTb. MosTomy, oumdpoBKa peaKkmx
MCTOPUYECKMX [OKYMEHTOB M PYKOMUCEW B 3N1EKTPOHHOM ¢opMaTte, a TaKXe co3jaHue
TEXHOIOTMYECKMX YCNOBUIM ANA MCCNef0BaHMA KYNbTypHOro Hacneama cpeaHeasnaTcKmx TIOPKOB
NoCpeacTBOM COBPEMEHHbIX MHOOPMALMOHHBIX TEXHONOTMIA B BUPTYaNbHbIX MHOOPMALMOHHbIX
cpenax ABNAETCA aKTyabHbIM.

Lienero uccnedosaHuli agnaeTca pa3paboTka MeToA0B, a/ITOPUTMOB M KOMMIEKC MPOrpaMm
dopmmnpoBaHMA, MomcKa, 0H6pPaboTKM M 3aWmTbl MHOOPMALMOHHbLIX AAHHbBIX PEAKUX KHUT U
pyKonuceh Ana co3gaHuA 3NeKTPOHHOM BMBNMOTEKM, a TakKe obecneyeHwe nonb3osaTenew
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OHMAMH AOCTYNOM K UCTOPUYECKMM AOKYMEHTAM B MMCbMEHHbIX MCTOYHMKax XIXB.

Ona poctmkeHua uenu 6yayT pewatbcAa credyrouue 3adayu: cbop, aHanms wm
cMCTeMaTmM3aLmMa MMCbMEHHbIX MCTOYHMKOB XIX B.; Co34aHMe 31eKTPOHHbIX Bepcuin (oumndpoBKa),
COOTBETCTBYIOLIMX TEMATUKE HAYYHO-MCTOPMYECKMX AOKYMEHTOB; Pa3paboTka CTpyKTypbl Ha3bl
[AHHbIX M 3/1IEKTPOHHOTO KaTanora peaKkux AOKYMeHTOB. Pa3paboTka meToaoB, moaynen u
cpeacTB GOPMMPOBAHWUA, MNOUCKA, 006paboTKM U 3aWnUTbl MHPOPMALMOHHBLIX PECYpcoB, W
NpeaoCcTaBNeHME K HUM OHNAWH [A0CTyna B BMPTYasbHbIX MHOOPMALMOHHBIX Ccpedax U
KOPNOpaTUBHbIX ceTax; Pa3zpaboTKka NporpaMmMHOro obecneyeHms ¢
MCMNONb30BaHMEM «O0BNAYHbBIX TEXHOMOTUIM» U BHEAPEHWUA CUCTEMbl B KOPMOPATMBHOWM CETU
yHMBEPCUTETA.

[Mpedmemom uccnedo8aHuli ABNAETCA KONNEKLMA PEAKNX KHUT U PYKOMMCEN, OTHOCALLMXCA
K KyNIbTYPHOMY Hacneamio cpeiHeasnaTCKMX THOPKOB B MUCbMEHHbIX MCTOYHMKax XIX BeKa.

Vdes npoekma 3aKnt04aemca B CO34aHNN TEXHOIOTUYECKMX YCNOBUI AN NpeaoCTaBeHumA
Y4EHbIM, NpenogaBaTtenam U CTyAeHTaM pecnybanKM  WKMPOKOro A0CTyna K - boratbim
MHPOPMAUMOHHBIM MaTepranam, Kacatowmeca UCTOPUM, KYIbTYPbl, SKOHOMUKK 1 APYTMX CTOPOH
M3HW Ka3axCKOro Hapoaa, v APYrMx STHOCOB, HAaceNnABLWNX TypKeCTaHCKMIM Kpai B MPOLL/Ible BEKaA.

WccnedosaHue HanpasneHuAs Ha MNOMNOJAHEHME CNeuuann3nmpoBaHHbIX 6a3  AaHHbIX
YHVUBEPCUTETCKOM  BUPTyaNbHON OUOAMOTEKM  YHUKANbHBIMW  MONHOTEKCTOBBIMM  Hay4YHO-
obpa3oBaTeIbHbIMW PECYpPCamm No KyNbTYPHOMY Hacaeanto cpefHeasnaTCKMx TIOPKOB, KOTOpble
OTPa)KeHbl B MUCbMEHHbIX WCTOYHMKax XIX Beka M pas3BuTMe BMPTYyanbHOM cpedbl, nyTem
opraHunsaumm adGeKTMBHOro ONepaTMBHONO NOMCKA M ANCTAHLMOHHOIO A0CTYyNa K HEOOX0AMMbIM
MCTOYHMKAM.

3Ha4umocme npobaemel 3aKNOYAETCA B CO34aHWM TeXHONOTMYEeCKMX YCA0BMI ANA
WMPOKOro Kpyra notpebuteneit, 4oCTyna K peaknm GoHAAM, KaCatoLWMXCA KyNbTyPHOro Hacaeama
CpefiHea3naTCKMX TIOPKOB, MyTEM OUMPPOBKM M COXPaHEHMA B 3/1EKTPOHHOM dopmaTe; B
NPUMEHEHNN HOBbIX MHOOPMALMOHHBIX TEXHONOMMI B CO3A4aHWWM CNeLManm3nmpoBaHHbIX 6a3
[aHHbIX LEHHbIX MaTepuanoB MPOLW/IOro Halero Kpaa, KOTopoe Mo3BOAMAO Obl He TO/MbKO
MOBbICUTb YPOBEHb HaYyYHbIX MCCNe0BaHWUA M 0OPa30BaHMA, HO M OPraHM30BaTb IPOEKTUBHYIO
paboTy cucTematmsaumm HOratoro KynbTypHOro Hacneavsa W NpeaocTaBAATb NoTpebutenam
pefieBaHTHY MHbOopMaLMio.

OCHOBHa#A 4acTb
Theoretical background

MNpeasapuTenbHbIM 0630p NPOBEAEHHBIX HAMM NPEALLIECTBYOLLMX HAaYYHbIX MCCAeA0BaHM
MOKa3bIBAKOT, YTO OCHOBHbIE MMCbMEHHbIE MCTOYHMKKM XIX B. ABAAIOWMECA KYNbTYPHBbIM Hac/ieaAnem
CpeaHea3naTCKMX TIOPKOB, B KOTOPbIX MpMBeAEHbl YHMKa/NbHblE MOJAHOTEKCTOBblE MaTepuabl,
XpaHATCA B OMBAMOTEKAX M apXmMBax CTPaH NOCTCOBETCKOrO NPOCTPAHCTBA, BAMMKHErO M Aa/IbHErO
3apybexbs.

3TV KOANEKUMM, OTAENEHHbIE APYr OT APYra N0 BPEMEHM W OTAMYHbIE MO 33aJa4aM, AatoT
BO3MOHOCTb MPOaHaAM3MPOBaTb Pa3/INYHbIE ACNEKTbl KY/JbTYPHOrO0 Hacneams B MUCbMEHHbIX
MCTOYHMKax LleHTpanbHoM A3mn. CpaBHeHMe 3TUX aHcambnen no3BosAeT penbedHee
PEKOHCTPYMpPOBATb 0COBEHHOCTU CUTyaummM TypKecTaHCKOro Kpas 1 NpocieanTb Yepes3 UCTOPUIO
MX CO3[4aHWA OTAENbHble 3/1EMEHTbI KYAbTYyPHOrO Hacaeama B MUCbMEHHbLIX MCTOYHMKAxX TOro
nepuoaa KasaxctaHa 1 CpegHeasmnaTckux pecnybinK B e/ oM.

NccnepgoBaHMe M M3y4YeHME MaTepPManoB, OTHOCALLUMXCA K Ky/AbTYpHOMY Hac/ieauto
KasaxcTaHa B MMUCbMEHHbIX UCTOYHMKaxX XIX Beka M xpaHAwMxca B OMOAMOTEKaxX M apxmBax
MOCTCOBETCKOTO MPOCTPAHCTBA, NPEANO/IOKUTENbHO OyayT PacCMOTPEHbl HamMu Ha OCHOBE
cneayloWmMx Tpex TUMOB apXMBHOM [AOKYMEHTauMM. ITO0 - KOMJIeKUMA OnyDBAMKOBAHHbLIX
MaTepuanos, MOANMHHbLIX AOKYMEHTOB W doTorpaduin - «TypkecmaHcKuli cOOpHUK» 1
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«TypkecmaHcKul anbbom»; APXMB KaHLENAPUM TYPKEeCTaHCKOro reHepan-rybepHatopa; COOpHMK
«TyprecmaHckul Kpadi».

B nepBom ciyyae mMbl MMeem Aen0 ¢ OBWMPHBIM UCCAe0BaHMEM KaTanormsaumm BCero
aHCcambnA pauMOHANbHOTO 3HAHWA O PEervoHe, CO3[4aHHOro MNPeacTaBUTENAMM 3amnafHOro U
poccuickoro “mmpos”. Bo BTOpOM - CO CTPOMTENLCTBOM pPEnpPe3eHTaTUBHO-TAHLEBOrO
9KCNOPTHOTOo 0bpas3a Kpaa yCUAMAMM pyccKol TypKecTaHCKOW aaMUHUCTpauuMK. B TpeTbem - C
MPAKTUYECKM MOHO /IOTUYHBIM [IOKYMEHTA/bHbIM OTPAYKEHMEM CUCTEMbI BOEHHO-HAPOAHOrO
ynpasfeHuna. HakoHel, B MocneAHEM - C MCTOPUYECKOM PEKOHCTPYKUMEN MnepBbiX 3Tanos
3aBoeBaHMA CpegHeint Asmn. Mx cpaBHeHMe mexay coboin, no3sonaeT Hambosee KOHKpeTHee
PEKOHCTPYMPOBATb OCOOEHHOCTUN CUTYaL MM B TYPKECTAaHCKOM Kpae M Npoc/ieAmnTb Yepes UCTOPUIO
WX CO3[aHWNA OTAENbHbIE 31EMEHTbI YHKLIMOHMPOBAHMA CUCTEMbI TOFO Neproaa.

LleHTpanbHOM HaydHon Oubamnotekon (UHB) PIM «FbinbiMm opaacki» 6Oblna co3gaHa
KpaeBeayecKas KapToTeka «KasaxcTaH Ha cTpaHuuax “TypkecTaHckoro cbopHuka”» ms 20
KaTaNIOXKHbIX ALMKOB. B nocneaytowme roabl M3-3a UeNOro psaga npuunH  (GMHAHCOBBIX
TPYAHOCTEN, LWKNPOTbI pPa3Hoobpasus paspabaTbiBaemol Oubanorpaduyeckon TemaTUKM,
OTCYTCTBMA BO3MOMHbIX MOE340K B KOMaHAMPOBKM Ana cOopa maTepuanos WM AOMONHEHUN K
KapToTeKe, OTCYTCTBMA 000PYA0BaHNA ANA U34AHUA NevaTHOM npoaykummn) LUHB noutn 40 net He
MOrna [0BecCTU yKasaTeNb A0 M3gaHuA. Bce aTn roapl matepuan OyHKUMOHMPOBAN B BUAe
CNy*ebHOM KapToTeKn 1 BblA ManoaoCTyNneH WMPOKOW HayYHOM YUTAaTEIbCKOM ayANUTOPUN.

MN3paHHbIM LLHE B 2002 rosy aHHOTMPOBAHHbIN Bubanorpadryeckmnin ykasatenb, BKAOYAET
2117 nnTepaTypHbIX UCTOYHUKOB - KHUT, HAy4HbIX CTaTel 1 ALOKNAL0B, NyTEBbLIX 3aMETOK, O4EPKOB,
CTAaTUCTUYECKMX MATepUanoB, CTaTein M3 NepuoanMIeCcKnX n34aHNM TOro BpemeHu, reorpadpnuyeckmnx
KapT, nAatocTpaTnBHbIX MaTepuanos (E. lvanchikova, 2002).

B HacToAllee Bpems OAHMM M3 BAXKHbIX HAYYHbIX M MPUKAALHbIX HamnpasBaeHUM
MHOOPMATMKM ABNAETCA ONTMMM3ALMA NOUCKA HEODOXOAMMbIX AAHHbIX B OFPOMHOM MaccuBe
[aHHbIX BUPTYanbHbIX OMBANOTEK, KOTOPbIN YBEANYMBAETCA SKCMOHEHUMANBHO C KaXKAbIM FOA0M.
370 ocobeHHO BaHO B cdepe MOWUCKa Hay4yHO-obpa3oBaTeNbHOM UHbOPMaUWUK, rae
OMepaTMBHOCTb MOMCKa ocobeHHOo akTyanbHa (A.Kasimbekov&E.Alzhanova, 2014). YeennueHue
M34aHUMM 1 obbemMa WMHOOPMALMM  YCNONKHAET TMOWUCK HYXHOW WHbopmaumn. Passutme
NHDOPMALMOHHbBIX TEXHOMOTMIA MNPUBENO K CYLLECTBEHHOMY TMOBbIWEHNIO 3PPEKTUBHOCTH
co3gaHma 6ubAMOTEYHO-MHOOPMALIMOHHBLIX PECYPCOB, ONepaTMBHOCTL Moucka WHbopmauum
MOBbICW/ICA B COTHM M TbiCAYM pa3. Ho co3aaHmne cammx MHGOPMaLMOHHbIX PECYPCOB (31EKTPOHHbIX
KaTanoros, 6as AaHHbIX U Ap.) ABASETCA A0BOMbHO AoporMm npoueccom (M. Rakhmatullaey,
2013).

Co3aaHHble MOlLHble CpeacTBa MoucKa MHbopMauMK, Hanpumep, Kak Google un ap., He
NO3BONAIOT YAOBNETBOPUTL MNOTPEOHOCTM NONb30BATENEN M3- 33 HAZIMUYMA OFPOMHOrO MPOLLEHTA
NHPOPMALMOHHOIO «MyCopa», M3AMLWHEN MHPOPMALMKN, MPOCMOTP KOTOPOro 3aHMMAET MHOTO
BPEMeHM M cpeAcTB. MN0b30BaTENb Hay4HO-06pa30BaTEIbHON MHPOPMALMM HYKAAETCA B TOUYHbIX
M LUEHHbIX AaHHbIX B BMbAMOTEKax, rae cocpeoToyeHbl Hambonee peneBaHTHbIE UCTOYHWMKM
(A.Kasimbekov, 2012).

KoHeuHo, coBpeMeHHble cpeaCcTBa NMomMcKka MHGOPMaLMM AAOT OFPOMHbIE NMPEVMYLLECTBA
nepes TPAaAMUMOHHBIMK. ITO, MPEKae BCEro MoBblleHME OMNepaTMBHOCTM MOMCKA AAHHbIX B
OrPOMHOM MaccuBe MHPOPMaLMM, NPUYEM PA3HOPOAHOM U He BCeraa CMCTEMATU3MPOBAHHOMN.
Kak nokasblBatoT nccaeoBaHWA, Mpy BBOAE MOUCKOBbLIX 06Pa30B B BUAE KAHOYEBLIX C/10B, aBTOPOB
MV HAMMEHOBAHWI MCTOYHUKOB M APYTUX KPUTEPUEB Mbl NOSIyHaeM HepPeaKO A0BObHO HONbLION
0b6bem AaHHbIX, 06paboTKa KOTOPbIX 3aHMMAET 3HAYMTEIbHbIM MPOMEKYTOK BpemeHu. Ho ceroaHs
nonb3oBaTenb TpebyeT He TOAbKO OMNEpPaTMBHOCTb MOJYYEHWA AAHHbIX, HO WM AOCTOBEPHOCTb
[aHHbIX, KOHLEHTPaUun nonesHom nHbopmaumn, a He PpasHoobpPa3HOCTM MO UCKOMOWM Teme. ITO
0COOEHHO aKTyasbHO npu pabote C MHOOPMALMOHHO-BMBAMOTEYHBIMM cucTemamn (M.
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Rakhmatullaev, 2014).

N3ydyeHbl oOMbITbl pa3paboTok aBToMaTM3aMpoBaHHbIX cuctem B Northeastern University,
Bubnnotekun Konrpecca, Harvard n ap. (CLLIA), Hay4Ho- TexHMYeckol n HaumoHansHom bubanotek
Yexmm, BeHrpun, Typuumu, WTanum, JlutosckoM HaumoHanbHon 6ubnmotekm KayHacckoro
yHMBepcuTeTa. M3y4yeHbl OnMbiTbl  Pa3paboToK  TENEKOMMYHMKALUMOHHOM  MHPPACTPYKTYpPbI
(MANTENEKOM) 1 npenoaaBaHna MHOOPMALIMOHHbLIX TEXHONOTUI B HKaxopcKOM yHMBeEpCUTETE
Manaisunu, a TakKe MCNoAb30BaaCA OMbIT CTaXXMPOBKM B fepmanHunm (2008), CLUA (2006-2007),
MNonblwe (2008), Poccunu, Utanum (2011), AHramm (2011).

OcyuiectsneH o0630p cucTtem aBTOMaTM3aUMM bBubamoTtedHbix pecypcoB «AC TTIHTB»,
«MPBUC», ANBC «PYCNAH» (http://www.ruslan.ru/), ANBC «MAPK-SQL»
(http://www.informsystema.ru/), AWBC  «Liber-media» ©n  «ABSOTHEQUE  Unicode»
(http://www.libermedia.ru/), «OPAC Global» (http://www.ditm.ru/) u ap.

MpeaBapuTenbHbll 0630p NPeALecTBYOWMNX HAayYHbIX MCCAeA0BaHWM, NPOBEAEHHbIX B
MMPOBOWM TMPaKTUKe, OTHOCALIMXCA K MCCNeayemMOn Teme M WMX B3aMMOCBA3b C HACTOAWMM
MCCNefoBaHMEM 3aK/0YAETCA B OCODEHHOCTAX, KOTOPbIM BbipaXKaeTcs OBLWHOCTLIO M3yYaeMbixX
apXMBHbIX WUCTOYHMKOB, T.e. OOBEKTaMM MCCNeoBaHMA ABNAETCA OOHW WU Te Ke WUCTOYHUKM,
nccnenyemble € pasHbix No3nUMin. O4HM PAaCCMATPUBAOT STU NUCbMEHHbIE UCTOYHMKK (apXMBOB)
KaK «KynbTypHOoe Hacneave» LleHTpanbHOW A3umn, a apyrve, 0ocobeHHO 3apyberkHble
MccnenoBaTeNn - Kak MOAENb «KOOHWAbHbIX aPXMBOB POCCUICKOro TypkecTaHa» (S.Gorshenina
& d’Ankevon Kugelgen, 2011; S. Gorshenina & S.Abashin, 2009; K. Schwarz Verlag, 2004).

B oTnnumne oT 3apybeskHbIX CTPaH, «POCCUIMCKME KOMIOHMAIbHbIE apXMBbI» HM B COBETCKOE,

HW B MOCTCOBETCKOE BPEMSA HE PACLLEHMBANUCL KaK KONOHMabHble. OHM NO-NPeXKHeMY OCTatoTCA
pacnblIeHHbIMW MO BCEWN TEPPUTOPMM DObIBLUIETO COBETCKOTO MPOCTPAHCTBA M KAYT, MOKa CO3petoT
ApYyrve TOKN 3peHna («BUaEHUAR).
CpaBHUTENbHbLIM  aHaNWM3  BblleyKa3aHHbIX apXMBHbIX WCTOYHMKOB XIX Beka M cuctem
MHGOPMaUMOHHOro obecneyeHna 0b6pas3oBaTeNbHbIX M HAYYHO-UCCNEA0BATENbCKMX YUPEKAEHWA,
OTHOCUTENbHO COCTOAHMA UCTOPUYECKUX MATEPMANOB PEAKMX KHUT M PYKOMMUCEN MOKa3blBatoT,
YTO: MHOTME MaTepwuanbl NPOLWbIX BEKOB CO BpeMeHeM NoABEpPKeHbl AedopMaumm U Apyrum
NOBPEeXKAEHWAM, BCNeACTBME Yero NpMUXoAAT B HETOAHOCTb; ONepPaTUBHOCTb MOMCKa MHbOPMaLLMK
B 3/IEKTPOHHbIX, BUPTYa/IbHbIX M KOPMOPATUBHbIX BUBAMOTEKAX B COTHM M ThICAYM pa3 bBbicTpee no
CPaBHEHWIO C TPAAMLMOHHBIMK CNOCOBaMM; COBPEMEHHbIE CPEACTBA aBTOMATM3aLMM NO3BONAIOT
CYWECTBEHHO PACLLUMPUTb rPaHMLbl PACNPOCTPAHEHMA 3HAHMI Yepes Ba3bl AaHHbIX, 3/1EKTPOHHbIE
KaTa/fiornM v OHAAMH AOCTYN KaK B MHTPAHET, Tak U MHTEPHET CETAX; MHOTME aBTOMATU3NPOBaHHbIE
CUCTEMbI XpaHeHua, obpaboTkM M nepegaynm HaydyHo-obpasoBaTeNlbHOM MHOOPMALMKU HOCAT
NOKaNbHbIM XapaKTep, MO3BOAAlOUME 4Yepe3 aBTOMATU3NPOBaHHble OMBAMOTEYHbIE CUCTEMDI
Nnoay4aTb AOCTYN K 6a3am AaHHbIX IMLLb B TOKA/IbHbIX CETAX MW Yepes NHTepHeT 6e3 opraHnsaumn
PaboTbl B KOPNOPATUBHOMN CETU; HU3KNIM YPOBEHL MHTENNEKTYaAN3aUMN  UHTepdelica, yTO
YC/IOXKHAET paboTy 415 HENOArOTOBEHHbIX noab3oBaTesnel; HeaoCTaToK 3dEKTUBHbIX
MaTeEMATUYECKMX MOJEsNeN, aNropuTMOB M METOA0B NapanniensHon obpaboTkM AaHHbIX ANd
NOBbIWEHMA CKOPOCTN PabOTbI B KOPNOPATUBHbBIX CETAX.

Mo3ToMy BO3HMKaeT HEOOXOAMMOCTb B Pa3BUTUM HaMPaBAEHUI CBA3AHHbIX C PELUEHUEM
3a4a4 co3aaHnsa 3bdeKTUBHbLIX METOA0B, CPeACTB GOPMMPOBAHNS, MOMCKA M 0O6PabOTKM peaKnx u
LLEHHbIX MHPOPMALIMOHHbIX PECYPCOB, NPEeAOCTaBNAEHNSA K HAM OHMAMH A0CTyNna B BMPTYasbHbIX
MHOOPMALMOHHBIX Cpesiax M KOPNOpPaTMBHbLIX CETAX Ha OCHOBe «obnayHble TexHonorun» Cloud
technologies (nnaun Cloud Computing) asnaetcsa aktyansHbiM (Armbrust, M., 2009; Ercan, T., 2010).

MpoBefeHWe wccnenoBaHUt M pa3paboTka MeToAoB M MPUMKAAAHbLIX MPOrPamMHbIX
Komnnekcos ana obecneveHna 3ddeKkTMBHOrO GOPMMPOBAHUA  INEKTPOHHOM  Hay4HO-
obpasoBaTeNbHOM WMHOOPMAUMKM, OCODBEHHO LEHHbBIX PEaKMX U3AaHWUA W PYKOMUCEW, Tak U
OpraHM3auMmM OHNAMHOBOrO AO0CTyNa K HUMM B KOPMOPATMBHOM ceTn 0OOCHOBbIBAETCA
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cnefyrwmMmm obcToATeNbCTBaMM: POCT MHOOPMALMOHHBIX MOTOKOB M 0bbema [AaHHbIX 3a
nocnefHve [ecaTuneTus; HeobXxoAMMOCTb CUCTEMATM3AUMM  AQHHbBIX M 3HAHUIM C  LEnblo
BbIABNEHUA Hanbonee MHGOPMATMBHbIX CEKTOPOB; AedULUT BpeMeHN Ans 0bydaemblxX NnL, Npu
noucke MHGoOpPMaLMM U ANA CNELMANNCTOB, CO3AAOLIMX CaM KOHTEHT.

Mo cpaBHeHWIO C aHanoramm H6asa AaHHbIX M NMPOrPaMMHbIM KOMMNEKC ByaeT oTanYaTbCs
Tem, Yto: byaeT coAeprKaTb LEHHY0 MHGOpPMaLMio O Hacneamn pecnybinKkM B NpoLible BEKa,
MMEIOLWYIO HEe TO/IbKO BbICOKYKD Hay4yHyl0 M 06pa3oBaTeNlbHYKD LEHHOCTb, HO Ky/JlbTypHO-
BOCMMTaTe/IbHOE 3HayeHue; OyAeT WMMEeTb YHMBEPCANbHYKO CTPYKTYpPy M OPUEHTMPOBAH Ha
MeXAyHapodHble CTaHAapTbl onucaHua bubnuorpadpuyeckoin nudopmaumm (MARC n DUBLIN
CORE); no3BOMWUT KOHEYHbIM MOMb30BaTENAM (MpenoJasBaTenam, acCUcCTeHTam W ap.) 6Hes
cneumansHoro obpasoBaHua (6MbAMOTEYHOro) BBOAUTL (OMUCHIBATL) MCTOYHMK MHOOPMALUN
(y4ebHMKN, cTaTbM W Ap.) U BBOAMTL AA@HHbIE B 3/1EKTPOHHbIE 6UBAMOTEKM M paboTaTb B
KOPNOpaTMBHOM CETM; [AaCT BO3MOXMHOCTb OOyvalolWMMcAa WMMETb OHAMHOBLIM  AOCTYN K
3NIEKTPOHHbIM pecypcam, MNPOM3BOAUTb MOUCK MOJIHOM Pa3HOPOAHOM MHPOPMaLMK Yepes
3/IEKTPOHHbIMA KaTanor M MNOBbICUTb WMHPOPMATUBHOCTb WCCAEAYEMON TEMbI; MPOrPaMMHbIN
KOMMNAEeKC Mo3BOMIMT paboTaTb Kak B aBTOHOMHOM pPEXMMe, Tak M B KOPMOPATMBHOM CeTw,
CO3/aBanA BMPTyanbHytldo OMBAMOTEKY, 4YTO [AaCT BO3MOMHOCTb OMepaTMBHO obecneynTb
nonb3oBaTenet HeobxoaAMMon nHGopMaumelt, He3aBUCUMO OT UX MECTOPACTOIOKEHUA.

[NaBHOW HAy4YHOW uMAeeh M OXMAIEMbIM Hay4HbIM pe3ynbTaToM paboTbl, a TaKkKe
NPenmyLLECTBAMM NO CPABHEHMIO C CYLLECTBYHOLLMMWN UCCNEL0BAHNAMMU ABNAKOTCA: 3NEKTPOHHaA
6nbamMoTeKa, coaeprrallan LUeHHY MHPOpMaLMIo O Hacneamu pecnybnvKyM B NMPoLWble BEKa,
MMEILWYIO He TO/IbKO BbICOKYKD HayyHYl0 M 06pa3oBaTeNlbHYK LEHHOCTb, HO Ky/bTypHO-
BOCMMTAaTE/IbHOE 3HAYEHWe; NPOrPaMMHbIA KOMMNAEKC, NO3BONAOLLMIA CO34aBaTb 3/NEKTPOHHbIE
OUOBNMOTEKM, OPUEHTUPOBAHHBIM Ha MeXAyHapoAHble KOMMYHWKaTMBHblE GOPMATbl, CMOMKET
paboTaTb KaK B aBTOHOMHOM peXMme, TaK M B KOPNOPATUBHOM CETW, CO3/aBad BMPTYalbHYHO
H6MHAMOTEKY, YTO [AacT WaHC onepaTMBHO obecneynTb MO/b30BaTeNe HeobXxoaMMOM HayyYHO-
obpasoBaTenbHOM MHGOPMaLMe; BONOWEHWE pe3yabTaTOB B MPOrPaMMHOM KOMMAEKCe U B
COCTaBe KOPMOPaTMBHOM aBTOMATM3MPOBAHHOM OWONMOTEYHOM CUCTEMbI AaCT BO3MOMKHOCTb
CO3aTb BUPTYaibHYHO Cpeay NOMCKa Hay4YHOM MHOPMaLMK ANA ONepaTMBHOIO obMeHa AaHHbIMM
MeXK Yy Y4aCTHMKAaMM Koprnopaumm.

[Nna coKpalleHMs pacxo4oB MO 3TOMY MPOLLECCYy B Pa3BMTbIX 3anafHbIX CTpaHax Hayanu
CO3/aBaTbCs KOOMEPMPOBAHHbIE CUCTEMbI KaTaformMsaumMm MAM  CUCTEMbl  KOPMOPATMBHOM
KaTanormsaumm. B KasaxctaHe c¢ cepeamHbl 90-x rofoB Ha4yanoCb OCBOEHWME M BHedpeHue
H6MONAMOTEYHBIX CMUCTEM, MO3BONAIOWMX ABTOMATM3MPOBATb BCE OCHOBHble 6OMBAMOTEYHbIE
MPOLECChI: HAYMHAA C SNEKTPOHHOM KaTanorm3aumm 1 KoH4as obcnyKmnsaHmem untatenen. bonee
coTeH BUBANOTEK M BY30B aKTMBHO paboTatoT Haj, CO34aHMEeM CBOMUX /IEKTPOHHbIX BnbanoTek. Ho
OTCYTCTBME METOAO0B M CPEACTB Koonepauum paboT NpUMBOAMT K HEOMpaBAaHHbIM PacxodaMm,
CBA3aHHbIX C AyOAMpOBaHMEM 3aMUCEN, K YCAOKHEHWUIO NMOMCKA MHGOPMALMM 13-32 OTCYTCTBUSA
6a3 OaHHbIX aBTOPMUTETHbIX 3anucel, KOTopble MO3BOMIAOT B MPOLLECCE MOMCKA Y4YUTbIBATb
pa3nnyHble GoPMbI 3anuncert 0b aBTopax M3adaHui (NCeBaAoHUMbI U Ap.).

HayyHaa HOBU3HG UCCNE008aHUA 3aKNOYaeTCA B pa3paboTKe MeToA0B, anroOpUTMOB U
MPOrPaMMHbIX KOMMIEKCOB MO GOPMMPOBAHMIO 3MEKTPOHHOTO KaTasora, 06a3bl AaHHbIX U
onepatMBHOMY obecrneyeHuto MoJsib3oBaTenel peakon YHWKaNbHOM Hay4yHO-0bpa3oBaTeslbHOM

nHGOpPMauMelt 0 KyAbTYPHOM Hacneann; pa3paboTKa SNEKTPOHHON BUOBANOTEKM C peaKoin
YHUKaNbHOM Hay4YHO-0bpa3oBaTeNbHOM  MHPOPMaLMen O  KyAbTYpHOM  Hacneamu
CpeaHeasumaTtckux pecnybamk, Kotopas byaeT peanmsoBaHa B KOPNOPATUBHOM CETU YHUBEPCUTETA
M (pemm BUPTyanbHOM BUBNMOTEKM) NONONHATLCA PErYAAPHO HOBbIMU LLEHHbBIMM AOKYMEHTaMMU;
pa3paboTKa NPOrPaMMHOro MOAYNA 3aLLMTbI SNEKTPOHHbIX PECYPCOB OT HECAHKLMOHMPOBAHHOIO
[0CTyNa K LeHHbIM MHPOPMALIMOHHBIM pecypcam.
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Peanusauma pesynbTaToB WCCNeAOBaHUIM MO3BONUT: CyLWECTBEHHO MOBbLICUTb YPOBEHb
Hay4HbIX MCCNeaoBaHWn M 0Opa3oBaHMA 33 CYET OMepaTMBHOrO A0CTyNa K LEHHbIM
MHPOPMAUMOHHBIM MCTOYHMKAM MO KyAbTYPHOMY Hacneamto KasaxcTaHa v Apyrnx pecnybamk
CpenHen A3uniA; paclwMpUTb BO3MOMHOCTM PaCMpPOCTPaHEeHMA LEeHHbIX 3HaHui 6narogaps
NpeaocTaBAeHNIO MHPOPMALIMOHHBLIX PECYPCOB BUPTYasibHOM BUOAMOTEKM MO KOPMNOPaTUBHOM
CeTM yHuBepcuTeTa (a B AafibHelwem B ceTu BUMOAMOTEYHOro KOHCOPLWMYyMa pecnybanku);
pa3pabaTbiBaemble METOZAbl M MPOrPaMMHbLIA KOMMJEKC MO3BOAAT MOBbICUTb 3DDEKTUBHOCTb
MHPOPMAUMOHHOIO OBMeHa MeXKay BeAyLMMM HAYYHbIMW 1 YY4EOHBIMKU yYpeXKaAeHUAMM APYTrnX
CTPaH 3a CYeT co34aHuA HOBbIX, aKTya/IbHbIX Hay4HO-0bpa3oBaTe/IbHbIX PecypcoB (6a3 AaHHbIX),
COOTBETCTBYIOLIMX MEXKAYHAPOAHbIM TPebOBaHWAM NpPeACTaBAAEMbIX B peasbHOM MacliTabe
BPEMEHM (OHNaH).

B HacToAulee Bpems B y4ebHbIX 3aBeAeHMAX U HAyYHO-MCCNeA0BaATENbCKUX YUYpEeXAEHNAX
pecnybanKm Habto4aeTCcA CyLLEeCTBEHHbIM POCT MHTEpeca K peAKMM KHUFaM 1 PYKOMMUCAM, @ TaKKe
K OnepaTMBHOMY MOAYyYEeHUIO A0CTyNa K Hay4yHo-obpa3oBaTenbHOM WHPOPMAUMM B HUX.
Peanusaums uccnegoBaHuin  obecneymt HeobxoAMMOM  LUeHHOW WHbOoPMaUMen  yyYeHblX,
npenogasatenen u CTyAEHTOB, YTO NPMBEAET K MNOBbILEHNIO YPOBHA HAYYHbIX Pe3y/bTaToB U
KayecTBy AMCCEPTALMOHHbIX paboT. byaeT cnocobcTBOBaTL CO34AHMIO HOBbIX PaboYmMx MecT no
MHOOPMAUMOHHOMY ODCNYKMBAHMIO, KaK MECTHbIX NOAb30BaTeNeN, TaK M 3apybeXkHbIX 3a cyeT
pa3pabaTbiBaEMOM YHMBEPCAZbHON MPOrpamMHOM 0B0N0YKM, KOTOPaA NPUBEAET K CO34aHMI0
HOBbIX 633 A@HHbIX M BUPTYaNbHbIX BUOBANOTEK PA3ANYHON NPpegMeTHOM OpPUEHTALMN.

Pe3ynbTaTbl MCCAEA0BAHUM OKaXKeT CyLLeCTBEHHOE BAMAHME Ha HAyKy, TEXHONOTUIO W
coumanbHyto chepy No cneayrolMmmn NnpuinHam: obecnedeHne BaXKHOM MHPOPMaLIMen HayYHble
n obpasoBaTesibHble YUYPEXAEHWA W MOBbILEHWE YPOBHA JOCTOBEPHOCTM, YMNpoleHue
GOPMYMPOBKM 3aNPOCOB B KOPNOPATUBHbIX OMBNNOTEUHbIX CETAX. ITO B CBOK O4epeab PacLUMpuT
Kpyr nonb3oBatenei Hay4yHo-obpaszoBaTeNbHON MHOOPMAUMM U SNEKTPOHHbBIX BMBANOTEK, YTO
NOBNMAET Ha couManbHyto chepy (COKpaweHune ypoBHA He3paboTuubl, pa3BUTUE COLMANBHO-
3KOHOMMYecKon cdepbl M Ap.); NPefoCTaBUT AOCTYN K LEHHbIM WMCTOYHMKAM Ky/NbTyPHOroO
Hacneams, kak KasaxctaHa, Tak U Apyrnx coceiHMUX pecnybmk.

B npoekTe npeaycMOTPEHO NPOAO/IKEHNE UCCAEA0BAHNA BONPOCOB UCTOPUN U KYNbTypbl
Apyrnx Hapoaos CpeaHel A31MK B apXMBHbIX AOKYMEHTALMAX MU MYTU COBEPLLIEHCTBOBAHME HAYYHO-
obpa3oBaTe/ibHbIX PECYPCOB B BUPTYabHOM 6MbamnoTeke Ha ocHoBe TMC-TexHoNOMmN.

OCHOBHbIMU MemoOamMu peleHnAa MNOCTaBNEHHbIX 334ay ABAAKTCA wcTopuorpadwma,
MCTOYHWKOBEAEHWE, apxmMBoBedeHMe, T.K. cOop WM CpaBHEHWe AaHHbIX M3 WMCTOYHWMKOB AacT
BO3MOHOCTb A1 CUCTEMHOIO aHann3a 06beKTOB MHGOPMALIMOHHOIO obecnevyeHuns, NOMCKa U
06paboTKkM AaHHbIX. BBMAY TOro, 4to maTepuan HacumutbiBaeT 594 Toma, noTpebyeTca bbicTpasn u
YyeTKad HaBWUraumaA, BCe 3TO NoApasymeBaeT OUMOPOBKY M ONTUYECKOEe pacrno3HaBaHMe
HegocTaloWmMx 4Yacten. [peanonarada, 4To B KOHEYHOM WTOre [AAs MNoAb3oBatenen byaet
pa3paboTaHo nporpammHoe obecnedyeHme nnbo Beb-calt, ByayT NpMMeHATbLCA Teopua rpados;
MaTeMaTUYeckme MeTodbl ONTUMM3AUMM; MeTOoAbl MaTeMaTuyeckon cTaTuctukm u  Web
TEXHONOIWA.

ANbTEPHATMBHbBIMW  MYTAMW  peanm3aumm  UCCNefOoBaHWA  ABAAKOTCA:  afanTauma
CYLLECTBYHOLIMX NPOrpaMMHbIX 060/104eK («OTKPbITbIX cnuctem» Tuna Greenstone, KOHA u ap.),
KOTopble N03BONMAM Bbl MICNOb30BaTb FOTOBbIE TEXHOIOTMYECKME PeLIeHMA, HO 3aTPYAHMNO Obl
pa3BuUTHe paspabaTbiBaeMol CUCTEMbI B N1aHe peanmnsaummn, oCobeHHo B pexknmme
«BUPTyanbHOM 6MbAMOTEKMY. Mcnonb3oBaHMe COBCTBEHHbLIX HapPabOTOK (MaTemaTUyecKmx
MoZenem, aaropuTMOB MU MPOTrPaMMHbIX MOZYAeN) NO3BONUT PELUNTb NOCTABNEHHbIE 334a4K.

B KauyecTBe 3allWTbl WMHTENNEKTya/NbHOM COOCTBEHHOCTM Mpeasnaraetca npuobpeTeHune
naTeHTa Ha NPOrPAaMMHbIA KOMMAEKC.
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BbiBOAbI
Conclusions

Takum obpasom, 0606Lasa BbILLEN3NOKEHHBIX GAKTOB MOMHO CKa3aTb, YTO NPUMEHEHNE
COBPEMEHHbIX MHOOPMALMOHHbIX TEXHOMOMMI B CO34AHMM CNeuManm3npoBaHHbIx 6a3 AaHHbIX
PeAKMX W UEHHbIX MWUCbMEHHbIX WCTOYHMKOB MO3BO/IMT: MOBLICUTb YPOBEHb HAYYHbIX
nccnenoBaHMin M 0b6pa3oBaHns 3a cyeT aPPeKTUBHOMN opraHmM3aLmMmn paboT no cbopy, aHanmsy u
cucTemaTtMsaumm 6oraToro Ky/sbTypHOTO Hacieams; NPeaoCcTaBUTb AOCTYN K PEAKMM U LEHHbIM
MCTOYHMKAM Ky/JbTYPHOTO Hacneamsa cpeaHeasnaTCKMX TIOPKOB, B MUCbMEHHbIX UCTOYHMKax XIX
BEKA.

OxuoaembiMu  pe3yabmamamu  ABNAKOTCA BMPTyanbHaa 6ubnmnoTeka, coaeprkalasn
MHOOPMAUMIO O KyNbTypHOM Hacneamu CpeaHeasnaTcKMx pecnybivK, MMEoLyto HayyHyl K
KYZbTYPHYIO LEHHOCTb; MPOrPaMMHbIM KOMMIEKC BUPTYanbHON OUBAMOTEKM peaKkux U3aaHui,
OPMEHTUPOBAHHbLI Ha MeXAyHapoAHble KOMMYHWMKATUBHbIE (OpPMaTbl, KOTOPas MOKET
obecneynTb Nosib3oBaTene HeobxoAMMoM Hay4yHo-06pa3oBaTeNbHOM M APYron nHGopmaLmen.

MoTeHUMaNnbHbIMM  NOTPEBUTENAMM  PE3yNbTAaTOB  MCCNEA0BAHUA  ABAAIOTCA Y4YeHble,
npenoaasaTtenu, CTyAeHTbl U Apyrie KaTeropmm NoNb30BaTeIei, KOTOPbIE CMOTYT MMETb LUMPOKMUI
[0CTyn K 6oraTblM MHPOPMALMOHHBIM MaTepPUanamM, KacaTeNbHO MCTOPUM, KYNbTypbl, SKOHOMMKM
W APYTUX CTOPOH XKM3HW HAPOA0B CPeHEA3NATCKUX THOPKOB B MUCbMEHHbIX MCTOYHWKAX MPOLUAbIX
CTONETUN.

VIRTUAL LIBRARY OF CULTURAL HERITAGE OF CENTRAL ASIAN TURKS IN WRITTENSOURCES OF
THE XIX CENTURY

Summary

The urgency is the need to establish process conditions for a wide range of consumers,
access to rare fund relating to the cultural heritage of the Central Asian Turks, by digitizing and
storing in electronic format. Many of the materials of the past centuries with time subject to
deformation and other damage, as a result come to unsuitability. That is why, digitalized historical
documents and manuscripts in electronic format, and also made technological conditions for the
study cultural heritage of the Central Asian Turks by means of modern information technology in
virtual IT environments is important.

At the heart of using methodsbased on the following methods and forms of scientific

investigation: historiography, source, archive, system analysis objects providing information,
search and data processing; graph theory; mathematical methods of optimization and Web
technology.
Expected results are virtual Library containing valuable information about the heritage of the
country, having a scientific and cultural value; software package that focuses on international
communication formats, the creation of a virtual library of rare books, which can provide users
with the necessary scientific, educational, and other information.

The use of new information technologies in the creation of databases of written source
allow not only to raise the level of research and education, but also to organize the effective work
of collecting, managing, rich cultural heritage and to provide people with accurate information.

Potential consumer results of project are scientists, teachers, students and other categories
of citizens of the republic, who will be able to have access to a wealth of information materials
about the history, culture, economy and other aspects of life of the peoples of Central Asian Turks
in written sources of last year.
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KA3AK XAJTKbIHBIH 1SCTYPAI
MBAEHWMETIHAET! *bI/TKbIHBIH PEI

AmaHranuesa 'ynHa3s MapaTtkbi3bl

C. AMaHX010B aTblHAafbl LUKY., Tapnx mamaHAblfbIHbIH, 2- KYPC MarucTpaHTbl. KazakCcTaH
PecnybauKacel

CepuknaeBa 'ynbHYp AMaHbeKOBHaA

C. AMaH»onoB aTbiHAafbl LUKY., Tapnx MamaHAbIfblHbIH, 2- KYPC MarMcTpaHTbl. Ka3aKcTaH
PecnybauKacel

Byn MaKana Kas3aK Xa/lKblHblH €eXengeH XbIAKblHbl KMeni »KaHyapdblH KaTapblHaH
YKaTKbI3FaHbl Typanbl. ATTbl }KaHblHa CEPIK €TiMN, «0pTa ¥O0A4a aTblH 6/IMECIH» Aen, anbic canap+a
WbIKaHAA YKEH CEeHIM apTKaH. MblAKbIHbIH, Ka3aK XaaKblHbIH, A3CTYPAI MIANHUETIHAETI XKbIAKbIFa
TabbIHYLIbIAbIK AYHUETaHbIMbIHAAFbl PeaiH 3epTrenai. On exenri 3amaHHaH Kasipri 3amaHfa
DeViHr Kasak MaAeHWeTIHAEri KblAKbIHbIH MaHbI3AblbIFbIH KapacTblpadbl, OHbIH, MudTepae,
4eT-FypbIiNTapaa, Makan-matengepae, aHAep MeH eneHaepae KepiHeTiH CMMBOAAbIK MIHIH
apblKTaHablpaabl. XIX facblpAiblH asfblHAaH 6actan OyriHri  KyHre JAeniH KblAKblNapmeH
HalrnaHbICTbl Kasak aaeT-FypbiNTapbl MeH ASCTYPAEPIHIH, Kal-KyMiH KepceTeTiH aTHorpaduAnbIK
AepeKTepre XyriHeai.

MbINKbl Ka3aK Xa/Kbl VLIH Kal faHa »KaHyap emec, 011 OalAbIKTbIH, KYL NMeH epKiHAKTIH,
CMMBO/bI, [lana pPyxbl MeH Kellneni emip cantbl TapuxbiHbiH, OeiHeci. MbInKbiHbIH, Ka3akcTaH
KelneHainepiHiH,  AiHn  dunocoPuanblK  AyYHUETaAHbIMbIHAAFbI  OPHbI  9pPKallaH  ONapAblH,
M3AEHMETIHIH OpTasblK acnekTinepiHiH, 6ipi 60abIiN KenreH. byn Kyu, epkiHAiK NeH AaHaAbIKTbiH
KepiHici, ana pyxbl MEH Xa/IbIKTbIH, *KaH AYHWECiHiH 6elHeci. MblaKbl KelneHainep yLWiH *Kak faHa
YaHyap eMec-0 Kactepaey 00beKTici, banbik NeH CyyAbIKTbIH CUMBO/IbI, LIAOBIT NeH MaKTaHbILL
Ke3i.

TepT TyAik MandbiH, iWiHAE KblAKbLIAPAbl Ka3ak XajlKblHbIH ©Mipi YWiH epekwe
Kactepnenai. «ApbICTaH-aH, MaTWachl, KblKbI-ManZblH NaTWacki», «ep KaHaTbl-aT», KIriTTiH,
COP/IbICHI, aTTbIH, ONAbICbl TEHeCTipeai», - [1] aenai xanbik Makanbl. «JyHue onnan TypcaH, 6ip
ceprenfeH, *Kanfbl3 aTbliH *OK 6oaca enreHMeH TeH» [2], - Aen anTblnadpl Kasak noasmacbiHAa.
HbIAKbIHbIH, O6yn  AaHKTanybl Kewneni maja LapyallbliblFbIMEeH alHanbiCKaH adamaapabiH
OMIPIHAETI *bI/TIKbIHbIH, OpacaH 30p MaHbl3Abl/blFbiHA BalnaHbICTbl 60/1Ca Kepek.

KelwneHainep ywiH *KblKbl TEK JeHe KYLiH faHa eMec, pyXxaHu Kemenaikti ae bingipeTiH.
Onap *bINKbIHbIH epeklLle KacneTTepi bap Aen ecenTei, afAamMHblH ceneyiH ToiHAaNAbI, TyCiHea|,
cesimiH bingipeni »aHe o3iHAIK MiHe3re me. 9pbip *KblKbl ©3 NECiHIH KyaHbllbl MEH KanfbiCblH
benice anatbiH KyHAbl cepiri »aHe Aocbl 6onabl. KasaKTbiH, XanblK eneHaepi MeH aHAepiHAae
MbIMIKbl KYL MeH CaTTIAIK CbiMbl, aAaniblk NeH KacueTTinikTiH benrici peTiHae ToMnaHaabl. OHbIH,
CYNYNbIFbl MEH KyLi alaMaapbl KeTicTiKkTepiHe WwabbiTTaHAblpaabl. HKblAKblAap Typasabl aHAEP
ypnakTaH-ypnakka 6epinin, ocbl aHyapAblH YAblAbIFbIH cakTan, bonalak ypnakka eTkiseai.
KasakTapablH, A3CTYPAI MaAeHMETIHAE XblKbl TepeH TapuUXmM-MaZeHn A3CTypaepre HerisgenreH
TeH/JecCi OK pen aTKapadbl. Ka3ak xanKblHblH apacbliHAa 911 KyHre AeniH Tipi KanfaH Tyn-Ty
bIJIKbICbIH, AFHU MapKYMHbIH, *KbIIKbICbIH KapacTbipyfa 6onaabl, an 6ip »KblnaaH KeWiH coto
PaCiMiH »acaiabl. KalTbic 6onfaH afamfa aT apHay X.ApfbiH6aeBTbIH Henrini MoHorpadusacbiHAa,
annbl KeHec aTHorpadusanblk, aaebueTTepiHae 3epTTenreH macenenepain, 6ipi. AT TynaayabiH,
Ma3Hi: «byn CONM aflaMHbIH, *KaHbl O AyHWere HapfaHaa MapKyM emipiHAe He Hapce nanaanaHfaH
60/1ca, 0N KaKTa COHbl KepeK eTeni Aen »opblfaH. COHABIKTAH TybICTapbl MapKyMZbl KMiIMMEH,
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TaMaKMeH, MiHiN *ypyi YWIiH aTneH KamTamacbl3 eTkeH» Cak 3amaHblHaH CakTafaH A3CTYPAepaiH,
»anfacbl gen caHayfa 6onaapl. Keninri fyHaapaa Typki KaraHatsl, LUbiHFbIcxaH MiIMnepusachl ©3iHiH,
anbbiHAbI aTTbl SCKEPiHIH KemerimeH Kahapabl enre anmHanbin, Eypasma KypablifbiHAa YCTEMAIKKE
KOJ1 KETKI3iM, ocblNainila afam3aT TapuxbliHAa eLUnec i3 KanablpFaH, OPKEHUET, *KblJKbl Mafbl A3
}ofapbl baranaHabl. Ocbl MeMAeKeTTepdi KypFaH TalnanapablH, Heri3iHae *blaKblAapFa KaTbICTbl
AYHWETaHbIMbIHAG, MEHTA/IUTETIHAE »KaHe TiniHAe B6acka dMNoCOPUANDBIK KIHE MBAEHWU XKyMe
KanbINTacTbl. «Agam — »blAKbl MiHe3ai» [3] - Aenai Kasak XafiKbl . byfaH «KblIKbl — MasZblH,
NaTLaChI», «XKIriTTiH, COPAbICLIH aTTbIH, XOAbICbI TEHENAI», «aT — ePAiH KaHaTbI» Ky34ereH makan-
MaTeNAEePAi KOCCaHbI3, Ka3aK Xa/IKbIHbIH aamM MEH OHbIH, XKaH cepiri aTbiHa bipTyTac anem peTiHae
KapafaHblHa Ke3 »eTKi3yre 6onaabl. KypmMeTTi KOHaKKa aTKa MiHy, KyMey XiriT KanblHAbIKTbl anyfa
anfaw bapfaH Ke3zae aTTbl Halnay, ypbiC Ke3iHae »KayadblH, KopllaybliHaa 6oafaH KonbaclubiFa aT
cymeriH bepy, Tarblaa Backa canT-A2CTYPAEpP, CaNT aTTblAapAblH, YCTaHbIMAAPb! KIHE Xbl/TKbIHbIH,
MaHbI3bl 30p eKeHiH binaipai.

MblHAafaH Xblngap 6oibl opTa A3uMagarbl Kewneni Kasak Tarnanapbl KblaKbl1apmeH
yhnecimai emip cypai. Onap yLWiH *KblAKbl KYHAENIKTI eMipaiH axkbipamac beniri bonabl, 01 Kenik
KYPasbl, YK TacbiMangay Kypanbl peTiHAe KbI3MeT eTTi, COHbIMEH KaTap Ma/l lWapyallblAblfbl MeH
aHLWbINbIKTA TanTblpmac Kemeklli 6onabl. Kasak MaAeHWETIHAE KbIKbl acbll Ka3blHACbl api
OYNOYAi peTiHae epekle opbiH anadbl. OHblH OeMHeci KasaK XafKblHblH, &Mipi MeH eHepiHiH,
KenTereH KblpAapblH KamTuabl. MblaKbl Xanblk epTerinepiHae, MUGTepae KaHe aHbl3Aapaa Kui
anTbinadpl, OHAA OAN KyL, KblAAamAblK neH 6aTtbinabikTel 6erHenenai. CoHaan-ak Aana
KEHiCTITIHIH, aCcemairi MeH VAblblFblH DeMHeNnenTiH XanblKTblK epHeKTepae, Kectenepae, oto-
OPHEKTEPZE KoHEe YNTTbIK Kuimaepae OeilHeneHreH. MbiaKbl TaKblpblObl Ka3aK eHepi MeH
MY3bIKaCblHA@ KeHiHEeH YCbIHbIAFaH. YATTbIK 3MoCcTapaa, aHAep MeH Ounepae KblaKblAapablH,
CYNYNbIFbl MEH YAbIAbIFbI, 0NaPAblH, epeKlle CbiIMbaTTbI/IbIFbl MEH XbIAAAaMAbIFbl KMi alTbinaabl.
Jombblpa CUMAKTbI KBNTEreH YATTbIK acnanTapAa KYMpiK AblObICTapblHA YKCaNTbIH ayeHaep 6ap,
6y KaHyapAblH Ka3aK XaAKblHbIH MaAEHWETIHAEr MaHbI3AbINbIFbIH KepceTea,.

ByriHri TaH4a KbIAKbIIAP Ka3aK KOFaMblHbIH 6MipiHAEe MaHbI3abl pen aTkapaabl. Onap aT
CnopTbiHAa, TypU3MAe, COHAaM-aK, aybla WapyalbinbifblHAa KondaHblaaabl. COHbIMEH KaTap,
XKbINIKbIAAP YATTbIK MEPEKENEP MEH A3CTYPAI MepeKenepaiH axkblipamac 6eniri 6onbin Tabbinaabl,
aT »KapbICTapbl MEH LLIOYapFa KaTbicabl, ©34ePiHiH CUMBOAAbIK MaHbI3AbIAbIFbIH KEMiIHT yprnaKKa
Hepyai »kanfactblpapl. KblKbl-Ka3ak XaAKblHbIH, A3CTYPAI MOAEHUETIHIH, axkblipamac 6eniri. OHbIH,
MaHbI3bl MeH peni facbipsiap H60Mbl cakTanbin, KasakTapablH STHOMIAEHU MYpPaCbiHbIH BalbIfbl
MeH anyaH TypAinirin kepceteai. anaHblH epKiHAITH, KyLWi MeH cynyblfbiH 6eMHENENTIH XKblKbI
Ka3aK Xa/KbIHbIH YATTbIK 6OAMbIChI MEH MaKTaHbILbIHbIH MaHbI3Abl 31eMeHTi 60/1bIN Kana bepeai.

Exenri 3amaHHaH Oepi aTanapbiMbi3 KblJKbl a3blfblH KO/Fa YMPETiM, MeHrepin kene
aTKaHaa, oHbl banTayfa, CbiHayFa, *apbICKA KOCYFa, YKEKMNe-KeK OHepiHe yMpeTyre epeklle KeHin
benreH. MbIAKbIHbI YUPETY iNiMi YpNaKTaH - YPNakKa »Kaaracblin, OyriHri KyHiMmizge maHbi3abl pen
atkapyaa [4].

MbIAKbITAHY Typasbl iNiM-KblIKbIHbI CbiHAy MeH OanTaydaH Typadbl, *KbIAKbIHbIH CbiHbI
Typanbl anfaw b6inreH agam oHbl TiNTi 6anTal anagpl Aa. Exenri 3amaHga emip cypreH aTakTbl
CbIHWbINAP, Tipi bIAKbIHbI Oblai KOWFaHAQ, Aanaja »KaTKaH Ky CyMeKKe Kapamn, OHbIH, Tipige
KaHZal *blaKbl 00NFaHbIH alTbin 6epai. MblAKbIHbI OKbITYAbIH EKiHLLI aCMeKTiCi-*Kbl/IKbIHbI 6anTay.
AtakTbl Labango3map — Makynbek, kepekynik bexy, »eTicynblK bakai, coHgan-ak cipreni
MeHaeKenep *Kalabl €1 aybl3blHAA CakTaNfaH AepekK Ken. [5].

Ka3sipri yakbITTa 6i3AiH aTamypaHbl ypnakTap 60MbiHa AaMbITbIN Keae aTKaH ocbiHAal aT
bankepnepi 6ap — cosakTaH Mapkym ®darsonna Opmbi3os, TapasgaH HypasyneTr onibekynb,
eTicygaH Hapken Kanmbek, AkagbipgaH Monabiban KeHskerynos, AntaigaH EpkiH
Temipbanynbl, MoHFonmnaaaH Kagpin Aingaybanyabl cuakTsl atberinepi 6ap. AT cnopTsl Kbipfbis,
MoHfon, AnTain, Xakac cnakTbl TypKi TeKTeC KeLWneHainepaiH opTak Mypachl.
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Ananpga, exxenri inimae sKblKbiHbl 6anTayabliH, 6acTbl epeKLweniri OHblH, TyN-TaMblpbiH Biny
nen antblnaabl. Mbicansl, 1874 »binbl KeneHbyMbip e1KeciH MekeHAereH Kewneni Tananapapiy,
Hos Miopebrkab »aszfaH «KymbaK Cbipbl, exenri gayip Typasbl inim» [6] - aTTbl KyHAbl eHberiHae
on 6blnan Aenadi: «KbIAKbIHbIH TYN-TaMblpbl CaKTanfaH, OHbIH 6ap 60ybl KaHyapablH, KYCTbIH
YaKCbl KacuMeTTepiMeH CanbICTbipFaH Aypbic» - Aen auTbin KeTKeHi 6enrini. bisaiH gsyipimisre
nenidri V faceblpga vnnokpaT KoplwafaH oOpTaHblH agamsa acepiH 6alkan: « aTka MiHy
apanaHfaH agamabl eMAen faHa KoMManabl, COHbIMEH KaTap MenaHXxo/IMK aaamaapabl *KamaH
oMnapAaH apblnTaapbl,KepiciHle ofapablH KeHIN - KyMiH cepriTeqi *KaHe »KaKcbl oinap onnayfa
KemekTecei.folnbimn Tinae «nnotepanma» Aen aTanaTtbiH aTKa MiHY apKbl/ibl *XacanaTblH eMHiH,
6yn Typi ByriHae meanUMHAHbIH, XKaHa blFbl eKeHi benrini 6onabl. AFHKM aaam TyciHAe KyabliHAAPbI
Hap *KblAKblNapAbl Kepce-by1 OHbli aypyAaH Tes alblFaTbiHbIHbIH Oenrici, an erep at Teric xkypce —
0N y3aK emip cypyai bosmkaraH. [lemeK, Ka3aKTblH, «aT YCTiHAeri ayane» aereH cesi boc ce3 emec.
AT ycTiHOE pyx KeTepinin, Kyw-kyaT Kanbintacagbl. COHAbIKTAH, PyXbiMbi3ablH OMWiK, AeHi cay
HbonfaHbIH Kanacak, ata-6abanapbiMbli3/ibiH, i3iMEH KypreHimis absan.
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KA3SAR XAJIKbIHbIH KaCITTLLIJTIK ©@HAIPICI
RIHE OHbl TAPUX CABAKTAPBIHIA
ORbITY ROJIAAPDI

HonkpblH KypmaHbek
Hyp6ekosa P.K.

KacinTik eHfAipic facbipnap OOWMbl OHbIH, 3KOHOMUKA/IbIK, M3AEHWU 3HE SAeYyMEeTTIK
[aMyblHAa WeLyLli pen aTkapa OTbIPbIN, Ka3ak Xa/KblHbIH TapMXbIHbIH, aKblpamac Heniri 6oabin
Tabblnaabl. AHLWbINLIK, DaNbIK aynay, Man Lapyallblablfbl KaHe H6acka Aa 6anbik aynay Typaepi
XafIbIKTbl KYHKOpiCNeH KamTamacbl3 eTin KaHa KOoMman, oNapAblH eMip CanTbiH, A3CTypaepi MeH
KYHAbIbIKTaPbIH KaabiNTacTblipAbl.

ByriHri TaH/4a Kas3aK, XaaKblHbIH K3CIMWIiNK ©HAIPICIHIH TapuxM MSHMITIHIH 3epaenen,
TYCIHIN KaHa KoWmak, byn binimai Tapux cabakTapbl apkbiabl Oonaliak ypnakka bepyai
KamTamMacbi3 eTy MaHpi3abl. byn 6alh MaaeHM MypaHbl CakTayfa, COHAAM-aK OKyLIblAapAblH, 63
XaNIKbIHbIH TapMXbl MEH DCTYP/IEPiHE AereH TepeH KYPMETIH KanbiNTacTblipyFa MyMKIHAIK bepen;.

Ko3FasifaH TaKblPbiN Ka3aK XaAKblHbIH KSCINWIiAIK OHAIPICIHIH TapMXKM aCNeKTiNepiH Kapayfa,
COHAAM-aK OHbl Tapux cabaKTapbliHAa OKbITYAbIH TWIMAI 9A4icTepiH aHblKTayfa OafbiTTanfaH.
BepinreH TakplpbINTbl KAPACTbIPY KACINTIH Ka3aK KOFaMblHbIH, 4aMYyblHA KOCKAH YNECiH *KaHe OHbIH,
Tapuxu yaepicneH 6alnaHbICbiHbIH, TabUFaTbiH TepeHipek TyCiHyre MyMKiHAIK Oepeni. Kasak,
Xa/IKbIHbIH, K3CINWIiAIK OHAIPICIHIH, TapuXbl MbiHAaFaH XblgapaaH 6acTanagbl XaHe OHbIH emip
CaNnTbIMEH, M3AEHMETIMEH KoHEe IKOHOMMKACbIMEH TbIFbI3 HalNaHbICTbl. ExXenri 3amaHHaH Hepi
KasaK Xa/iKbl aH aynay, 6anbik aynay »aHe »abalbl eciMAiKTepAi *KUHAY apKblbl amaH Kanapl.
AHLWbINBIK a3bIK-TYNIK NeH KWiM-KelleKk maTepuangapbiHbliH, Herisri KesaepiHiH 6ipi 6onabl,
COHbIMEH KaTap Xa/blKTblH, CanTTblK ©MipiHAEe MaHbI3abl pen aTKapAbl. OpTa facbipaapaa man
LAapyalblablFbl MEH EriHWINIKTIH, AaMybIMeH Ka3aK Xa/IKblHblH, KSCIMWIiAiK eHAipici Ae Aamblabl.
HanblbIM KOW, ¥bl/IKbl, TYNE }KaHe ipi Kapa CUAKTbI Man ecipyre Heriz bonabl. by xanbikKa eT, cyT,
YKYH »KoHe DOblnFapbiMeH KamTamachi3 eTyre, COHAaN-aK *KblAKblIap MeH TyMenepai Kenik peTiHae
narganaHysa MyMKiHAIK 6epai. Kewneni xkaHe KapTblnan Kewnesni KoFramaap KeseHiHae KacinTik
OHIPIC SKOHOMWKA MEeH a/ieyMeTTIK yibimaa bactel pen atkapabl. On Kasak Xa/KblHbIH
pecypcTapblHbiH, 6eniHyiH, eMip canTbl MEH M3AEHM ASCTYPAEPIH alKkbiHAaab! [1].

Kasipri 3amaH meH MHAYCTPUANAHAObIPYAbIH KeNYIMEH Ka3aK XaNKbIHbIH KCINWIiAiK eHAipiCi
aHa TexHoMornaNapablH, SKOHOMUKA/bIK KOHE dN1eyMETTiK-MaaeHn daKTopiapdblH, acepiHeH
e3repictepre yubipal 6Hactagbl. KacinTik KbI3MeTTiH A9cTypAai Typnepi ani ae bap, ananga
KAMMATTbIH ©3repyi, KoplafaH OPTaHblH, NaCTaHybl XOHE 3KOHOMMKA/bIK KWUbIHALIKTAP CUAKTHI
Ka3ipri 3amaHfbl CbiH-KaTepaep Kasak, MaAeHMETIHIH, O0Cbl MaHbI3Abl BeniriH cakTay MeH AambITy
YLWIiH XaHa CblH-KaTepaep TyFfbl3abl.

KacinTik eHAipic Ka3aK Xa/aKblHblH Tapuxbl MeH MaAeHMeTIHAEe MaHbI3abl Pen aTkapabl,
OHbIH, 6MIP CanTblH, 3KOHOMMWKANbIK 9/1-ayKaTblH KaHEe MaAeHW bipereiniriH akbiHAAAbl. byn
TaKblPbINTbl TAPUX CabaKTapbiHAA OKbITY XablKTbIH, M3AEHM MypPacbIH TYCiHY XaHe caKTay YLiH eTe
MaHbI3Abl.

Exkenri yakblTTa aH ay/ay XaHe TabufraT eHiIMAEPiH *KUHAY Ka3aK XaKbl YWiH TiPLWIiAiK eTyaiH,
Heri3ri Tacingepi 6onraH. AHLWbIABIK €Ti, Tepici, cyMeri, KUiM-KelleK, Kapy-skapak »aHe backa Aa
KaXKeTTiNIKTep VYWiH anyra MyMKiHAIK Oepai. Kasaktap TyAKTbliapAabl (ewkinep, Kownap,
MbIKbIAAP), *KbIPTKbILLTAPAb! (KaCKbipap, TYIKINEP) sKaHe KycTapab! (OypKiTTep, cyHKkapnap) koca
anfaHAaa, apTypAi xKabalbl aHyapnapapl aynaabl. TabusaT eHIMAEPIH KMHAY eXXenri KazaKTapablH,
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OMIpiHiH, MaHbI3abl Oeniri 6onapl. Onap apTypAi Kabalbl KUAEKTEPAi, MaHFakTapabl,
Tamblpnapabl, Wentepai »aHe 6acka eciMAaikTepai *KMHadbl, 0N1ap TeK Tamak Kesi faHa emec,
COHbIMEH KaTap MeAMLMHabIK MaKcaTTa HEMeCe KOJIOHep LWKKi3aTbl peTiHAe nanganaHbinabl. AH
aynay »kaHe Taburat eHIMAEPIH KUHAY XaNblKTbiH GU3UKASbIK OMIP CYpYiH KamTamachl3 eTin KaHa
KOMMaM, onapabliH, M3EHUETI MEH ©MIp CanTbiH KanbiNTacTblpyda MaHbI3Abl pen aTkapabl. by
Oafablnap ypnakTaH-yprnakka 6epinin, Kasak XafikblHblH, ASCTYP/i ©Mip CanTbiHbIH, aXblpamac
beniriHe aiHangpbl [2].

Man wapyallblabliFbl MEH EriHWINIKTI AaMbITy- Oy XanblKTbiH a3blK-Ty/iKMNeH XaHe 6acka
pecypcTapMeH KamTamachl3 eTyiHAe, COHAaM-aK KOfaMHblH, SKOHOMMKabIK AaMyblHAA LWeLlyLi
pen aTkapaTblH Mas MeH AaKblAaapAblH CaHbl MEH canacblH apTTbipy NpoLeci. Malblabim KoM,
eLLKi, *bIJIKbl KaHE TyMe CUAKTbI Man ecipyre Heriz 6onapl. EriHwWwinik, acipece asHAi Aakblaaap,
KOKeHICTeP MeH »KeMiCTep ecipineTiH 0a3nc ainMaKkTapbiHAa MaHbl34bl PO aTKapab!.

KacinTik eHAIPICTIH Ka3aK XaNKblHbIH, 9/1eyMETTIK-M34eHMN AaMyblHa 3Cepi: KICINTIK eHAipic
Ka3aK Xa/KblHblH 9/1€YMETTIK-M3AeHN AaMybliHa Y/KeH acep eTTi. On benrini 6ip emip canTbiH,
O2CTYP/IEp MEH M3AEHM KYHAbIIbIKTapAbl KanbinTacTeipasl. AMTap 6oscak aH aynay, Tek Tamak,
anyablH ToCiNi faHa emec, COHbIMEH KaTap pacimaepae Ae pen aTKapabl, Kypan-wKabablKTap meH
Kapy-*apakK Kacay webepnirii gambiTyFa Heriz 6ona anabl. Man wapyalwblibiFbl MEH eriHWiniK
COHbIMEH KaTap KOfaMAblK KaTblHACTapAblH KanbiNTacyblHa, Tayapaap a/iMacyfa XoHe Kepuli
XaNnblKTapMeH M3eHMETIMI3Ai AaMbITyFa biKknaa eTTi.

Kas3aK Xa/KbIHbIH, K3CIMTiK ©HAIpICiIHE TapuXM WWOJY OHbIH, A3CTYPAEPiHiH, 6aliblFbl MeH
anyaH TYPAINiriH, COHAan-akK 3THOCTbIH, 9N1EYMETTIK-M3AEHN AaMybl VILiH KICINTIK KbI3METTIH,
MaHbI3AbINbIFbIH KepceTed.

YATTbIK, Oiperennikti KanbinTacTbipydafbl Kacinwinik eHaipic bipHewe penre beniHes;.
BipiHWiaeH, KaCiNTiK eHAIPIC MBAEHN MYpPaHbIH, Kypamaac beniri peTiHae: KacinTik eHAaipic Kasak,
XaNKbIHbIH, M3JEHM MypacbIMeH Tbifbl3 6alNaHbICTbl KIHE OHbIH  YATTbIK  BiperenniriH
Ka/biNTacTblpyAa MaHbl3bl PO aTKkapabl. AH, aynay, 6anbik aynay, Man ecipy *KaHe eriHWiNiKTiH,
O3CTYPAI aaicTepi ypnaKTaH-yprnakKka bepinin, STHOCTbIH, epeKLie MaJeHN MaTacbiHbIH, bip beniriHe
anHanyaa [3].

Keneci, KaCiNTIK KbI3METTIH, epeKLIeniKTepi MeH AS3CTYPAEpi XaHe 0napAblH, Ka3aKTblH,
YATTbIK BipereiniriH KanbiNTacTblpyfa aCePi: epeklle Kapy-*Kapak neH Kypangapdbl nanganay,
TabWFn OpPTaHbIH, EPEKLLENIKTEPIH KIHE »KaHyapaapAblH MayCbIMAbIK KOLWi-KOHbIH Biny CUMAKTHI
KSCINTIK KbI3METTIH, ASCTYPAI 2A4icTepi, COHAAM-aK aHLWbIAbIK NEH »KalblabiMFa 6alnaHbICTbl CanT-
O2CTYp/ep KasaKTblH YATTbIK biperennirii  KanbiNTacTbipyda LWelywi pen aTkapadbl. byn
O9CTYPNEP MEH a4eT-FypbINTap Kas3aK, XaJKblHblH M3AEHW epeKLenikTepi MeH KYHAbINbIKTapbIH
aHblKTayfa, ©3 M3AEHMETIHE KaTy Ce3iMiH HblFalTyFa XaHe VKbIMAbIK ©3iH-03i TaHyabl H6alibiTyra
KemeKkTeceai. KacinTik eHAIpIiC eMip Cypy TaCiNi MEH SKOHOMMKANbIK KbI3METTI faHa emMecC, COHbIMEH
KaTap Ka3aK Xa/KblHbIH M3AEHM XaHe YATTbIK Bipereinirii KanbiNTacTblpy MeH KoAAayablH HEri3ri
anemeHTi 6onbin Tabblnagpl.

KasaK XafKblHbIH, KCiNWinik eHAaipiciH 6acka xanblKTapMeH Hemece MaeHUeTTepMeH
canbICTbipMmanbl Tangay apbip MaAEHWMETTIH, ainbl epeKwenikTepiH, COHAaM-aK, Kacinuwinik
KbI3BMETTIH YMbIMAACTbIPbIAYbl MeH epekwenirinaeri bipereit epeklenikTepiH aHblKTayfa
MYMKiHAIK 6epeni. MiHe, ocbiHAal Tanaayra bepinreH bipHelle acnekTinep:

1. AHWbINBIK *KaHe BanblK aynay afictepi: 9pTYPi AaKblNAAPAbIH ASCTYPAI aHLWbIbIK KaHE
HanblK aynay saficTepiH CanbIiCTblpy KOAAAHbINATbIH Kypanaapaafbl, CTpaTeryanap MeH afictepaeri
YKCaCTbIKTap MeH alblpMalliblIbIKTapAbl, COHAAM-aK Tabufn KafaannapaplH, aaictepai TaHAayFa
9CepiH aHbIKTal anagbl.

2. PecypcTapabl nanaanany: apTypAi AaKblNAapabiH eT, Tepi, *KyH, 6anblK KaHe Tafbl 6acka
0a eHAipinreH pecypcTapAbl Kanaw naaanaHaTbiHbIH Tanday O/apdblH, SKOHOMMKA/bIK KaHe
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M3EHN KYHAbINbIFbIH, COHAAN-aK Tayapnapabl eHAey XaHe eHAipy TEXHONOTMANAPbIH TyCiHyre
KemeKTeces,.

3. ONeyMeTTIK-Ma4eHN acnekTifiep: 3pTypai MaJeHMeTTepaeri KICINTiK  eHAipICTiH,
ONEYMETTIK KoHEe M3EeHN peniH 3epTTey Oy 9PeKeTTiH emip canTbiHa, KOFamblK KaTblHacTap+a,
[AiHWN KaHe CanTTbIK ToXipnbenepre Kanan acep eTeTiHiH TyCiHyre MyMKiHAIK 6epes;.

4. JKoNOrMANbIK 3apAanTap: ap TypAi aMaKkTapaarbl KaCINTiK eHAIpICTIH KopLlafaH opTafa
KOHE 3KOXKyMere ocepiH canbICTblpy TabufaT andplHAarbl TYPAKTbIAbIK MEH Kayankepulinik
neHreniH baranayra kemektecegi [4].

KasaK xankblHbIH, KaCiNWifik eHAipiciH 6acka MaAeHMETTEPMEH Ca/bICTbiPMabl Tanaay
IPTYPAI XaNbIKTap eMIipiHiH OCbl MaHbI34bl CANACbIHbIH, CaNT-A3CTYPAEPIH, epeKleniktepi meH
MaHbI3AbINbIFbIH - TYCIHYAI TepeHaeTyre, COoHAal-ak M3AEHM MypaHbl caKTay »KaHe Taburu
pecypcTapabl OPHbLIKTbI NandanaHy canacbiHAafbl TaXKipnbe anmacy MeH bIHTbIMAKTACTbIK, VLLiH
a/eyeTTi alKblHAayFa MyMKiHAIK Bepeai.

Tapux cabakTapblHA@ KICIMNTIK OHAIPICTI OKbITY SicTepi peTiHAe Tapuxm AepeKKe3aep MeH
apTedakTinepai nanganaHy: oKbITYLIbIAAP EXEeNri MaTiHAep, KapTanap, apxeonornsasblK oxKanap
KoHe dOoTocypeTTep CMAKTbI LUbIHAMbI TapuUXM AepPeKKe3aepai Kas3ak Xa/KblHblH TapuXblHAAFbI
KaCiNWinik eHAIpICTiH, peniH cypeTTey XaHe TyCiHAIpY YLWiH NaganaHa anagpl. byn ctyaeHTTepre
KOCINTIK KbI3BMETTIH, A2CTYPAEpi MEH 3AicTepi Typanbl TiKenemn TYCiHiK anyfa KemekTeces,.

OKbITYAbIH, MHTEPAKTUBTI aaicTepi peTiHae penAik oMblHAap, Xobanay »KymbiCTapbl Tafbl
HacKka KaCinTik eHAIpiCTi TepeHipeKk TYCiHY VLIIiIH MHTEPaKTUBTI OKbITY S4icTepi KoadaHblaagpbl.
Mbicanbl, penaik onbiHAApP, OHAA CTYAEHTTEP aHLWblNap HeMece Masllbliap PeTiHAe e3aepiH
CblHaK anaapl, *)Kobanay *KyMbICTapbl, OHAA 0N1ap KACINTIK KbI3METTiIH, HAKTbl acneKTiNepiH 3epTTen
anaabl KoHe 63 HITUXKeNePiH CbIHbIMKA YCbiHA anagpl. KacinTik eHAipiCTi TapuXTbl OKbITYAbIH,
annol 6araapnamacbiHa MHTerpaumanay Oyn CTyAeHTTepPAiH Ka3aK Xa/KblHblH Tapuxu Aamybl
KOHTEKCTIHAE OHbIH, MaHbI3AblAblFbIH TYCiHYI YLWIH KCIATIK OHAIPIC TAapUXTbl OKbITYAbIH *KaamMbl
6aroapnamacbiHa bipikTipinyi TMic. byran 6enrini bip Tapuxmn KesenaepaiH, 6eniri peTiHae KacinTik
OHAIPICTi 3epTTey, OHblH SKOHOMMKaFa, M3AEHMETKE KaHe KOFaMAbIK KaTblHAaCTapFa acepiH Taaaay,
Hacka MaZieHMeTTep MeH KaCiNTePMeEH Ca/bICTbipa OTbIPbIN Tanaay Kacay.

BipiHWiaeH, TipWinik eTy opTacbiHbIH, By3biaybl Oy Oanbik aynay aiMaKTapbliHbliH, KEHEHI
oHe UHOPaKYPbIIbIM - KYPbIAbICbl TabWFM  MeEKeHAgy OPbIHAAPbIHbIH,  KOMbIAYbIHA  MKaHE
aHyapaap meH eCimaik TYPAEpPiHiH XOfanyblHa aKenyi MyMKiH.

EKiHWIiAeH, KoplafaH OpTaHblH NaCTaHybl: 3MAHKECTEPAI *KOK CUAKTbI XMMUASbIK 3aTTapabl
KONZaHY *XaHe eHAIPICTIK NpOoLUEeCcTEPAiH, WbIFaPbIHAbIAAPbI CY MEH KYPJIbIK SKOXKYMenepiH nactan,
KaHyapaap meH afamaapablH AeHCayblFbIHA Kayin TOHAIPYI MYMKIH.

YWiHWIAEH, KAMMATTbIH ©3repyi: K3CINTIK KbISMETTEH LWblfaTblH MNAPHWKTIK rasgap
WbIFapbIHAbINAPLI TEMMNEPaTypPara, KayblH-WIallblHfa }KaHe HacKa KAMMATTbIK, Kafaaniapra acep
eTy apKbl/ibl KAMMATTbIH, Te3 e3repyiHe aKkeayi MymKiH, byn B1MoapTypinik NeH akoxyhere Tepic
acep eTyi MYMKIH.

byn macenenepdi wewy YWiH KOMMEPUMANBIK KbI3METKE KaTaH LWeKTeynep eHrisy,
pecypcTapabl nanaanaHyabiH, TYPaKTbl TaXKIipUMOECiH eHridy, KOpbIKTap MeH KopfanaTblH Tabuin
aymakTapabl Kypy, TabufaTTbl KoHe OHblIH, OMOSPTYPAININIH CcaKTaydblH MaHbI34bl/bIFbl TYPasbl
6inim bepy HayKaHaapbIH *KYPTi3y CUAKTbI KelleHAi Wapanap Kabbinaay KaxkeT. Tek bipneckeH Kyll-
irep apKpl/ibl faHa Tabufn pecypcTapdblH, CakTafyblH »KIHE KICIMWIiNiK eHAipiCTiH, TypaKTbl
[aMyblH KaMTamacbi3 eTyre 6onaapl [5].

TexHONOMMANBIK ©3repicTep *KaHe KaCiNWifik eHAipicke 3amaHayu Tacinaep: KacinTik
OHAIpiCTe TexHo/MornANapAblH, AaMybiMeH TUIMAINIKTI apTTbipy XaHe eHbeK afdannapbiH
YKaKcapTy YLWiH XaHa MyMKiHAKTep naiaa 6onaapl. KalwbiKTbikTaH 6akblnay, GPS, ApoHaap KaHe
CNYTHUKTIK }Kynenep CUAKTbl 3aMaHaym TeEXHONOTMANAPAb! NakaanaHy Tay-KeH XaHe pecypcTapab!
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H6ackapy npouecTepiH OHTaMNaHAblpyFa, COHAAM-aK eHOeK KayincisairiH KakcapTyfa »KoHe
KOopluafaH opTafa Tepic acepAi azaiTyra MyMKiHAIK Bepeai.

KoMmmepumanblK TYpU3MAi AambiTy 3KOHOMWKaHbI apTapanTaHAblpyfa »KOHE MeprifiKTi
KaybIMAACTbIKTAP VLLiH Banama Tabbic Ke34epiH KypyFa alTap/ibIkTan MyMKiHAIK Bepeai. TypucTik
MHbPaKYPbINbIMAbLI AAMbITY, COHbIH, ilLiHAE KOHaKyMAepai opHanacTblipy, MeMpamxaHanap, rmarep
YKOHE KeJiK KbI3MeTTepi TYPUCTEPAiIH, alMaKTa »ail/bl XKaHe Kayincia 60ayblH KamTamachI3 eTeai
YKOHE YKaHa Kenylwinepai TapTy aneyeTiH apTTbipaabl

KacinTik TypM3mM »KaHa XYMbIC OpPbIHAAPbIH KYPYFa »KOHE KeprinikTi TypfblHAAPAbIH
TabbICbIH apTTbIPYFa, KEPriNiKTi KCINKePiK XaHe aneyMeTTik bacTamanapabl AamMbITyFa, COHAAN-
aK ayblNablK »KoHEe lanfalm amakTapaa omip cypy JAeHreliH apTTbipyfa biknan eteq,.
Kommepumanbik TYpUaMai TMiMAI AambiTy Bapabik myaaeni TapantapasiH, MyanenepiH eckepyai,
COHAaM-aK TYPUCTIK KbI3MET NeH Tabusat neH maZeHn MypaHbl CakTay apacbiHAarbl TYPaKTbl Aamy
MeH Tene-TeHAIK KaFnaaTTapblH CakTayabl Tanan eTeai.

Kasipri anemae Tapux cabaKkTapbiHaa KaCiNTiK eHAIpiCTi 3epTTey MaAeHM MypPaHbl cakTayaa
YKOHe a3amMaTTbIK bipereMnikTi KanbiNTacTbipyda WelyLli pen aTkapadbl. Tapuxu Wonyasl, YATTbIK,
BiperennikTi KanbiNTacTblpyAafbl pPenfi, CoHAalr-ak Kasipri 3aMaHfbl CbiH-KaTepaep meH gamy
nepcneKkTMBaNapblH KapacTblpa OTbIpbIN, 6i3 Keneci KOpbITbIHAINAPAbI *Kacaik anambi3.

KopbITbIHAbINAN Kene, KCINTiK 8HAIPIC Ka3aK Xa/IKbIHbIH TAaPUXM XKIHE M3AEHN MYPaCbIHbIH,
MaHbI3abl 6eniri 6onbin Tabblnaabl. byn OypbiHFbl 3KOHOMMKA MeEH KOFaMHbIH emip cypyiHae
Wewywi pen aTKapbin KaHa KoMMal, Kasipri 3amaHfbl MagHMEeT NeH emip CaaTbiHa acep eTyai
anfactblpyaa. CabakTa TapuXTblH OCbl aCMEKTICIH 3epaeney oKyLblaapFa Ka3ak XaNKblHbIH TeEPeH,
N3CTypnepi MeH KYHAbINbIKTapblH TYCiHyre, coHAam-ak TabWfaTTbl KypMETTeyre »KaHe OHbIH,
pPecypcTapbliH akblIMEH NalaanaHa binyre MmymKiHaiKk bepeai.

Tapux cabaKTapblHAa K3CIMTIK OHAIPICTI OKbITY OKYLWbIaPAbIH, Ka3aK Xa/IKblHbIH, M3AEHMUETI
MeH AaCTypaepi Typanbl 6inimaepiH KEHENTYre, COHAAN-aK Tanaay *KaHe CbiHWM OMNay AafablnapblH
OAaMbITyFa MYMKIHAIK Oepeni. OKbITYAbIH SpTypAi SA4iCTEPIH KOAAAHY, COHbIH, iliHAEe Tapuxu
[epeKKkesaepdi nanganaHy, MHTEPaKTUBTI SAICTEP XaHe Kanmnbl OKy bafdapiamacbiHa DipikTipy
MaTepuanapl TEPEHIPEK *KaHe TYCIHIKTI urepyre biIknaa etea.

Ocblnaniua, Tapux cabakTapbliHAa Ka3ak, XaAKbIHbIH, KSCIMWINiK eHAipiCciH 3epaeney maaeHn
MypaHbl CakTayfa as3amMaTTblk OipereinikTi KanbiNTacTblpyfa, blKNaa eTin KaHa KoMmanabl,
COHbIMEH KaTap OKYLLbIAAPAbl 63 Xa/IKbIHbIH, ACTYPAEpPiH Baranai, cakTal anaTbliH }KaHe onapabl
Hbonalak ypnak, yLliH cakTal anatbliH KOFamHbIH BenceHai KaTbiCyLblAapbl PETiHAE AaMbITadbl.
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DRAMATIK @SORL2RIN TOHLILINDS BaDI
SONSTKARLIQ M3SILILIRININ
OYRIDILM3SI

Quliyeva Sehana Vidadi qizi

Azarbaycan Dovlat Pedaqoji Universiteti, Magistratura ve doktorantura sobasi,
Azarbaycan dili va adabiyyatin tadrisi metodikasi va metodologiyasi ixtisaslasmasi Uzra
magistr

Ayri-ayri janrlara daxil olan asarlarin darindan oOyradilmasi Uclin hayat hadisalarina
yazi¢cinin yanasma Usulunu - badii yaradicilig metodunu bilmayin boylUk shamiyyati var. Har bir
badii asar dyradilarkan onu yazan senatkarin vyaradiciig metodu hagginda malumat verilir.
Sagirdlar bilirlar ki, Nizami, Fazuli, Cavid romantik, Vaqif, Axundzads realist, Bakixanov, Vazeh
maarifci-realist, Mirza Calil, Sabir tangidi realizmin niimayandalaridir.

Dramatik asarlarin tahlili zamani sanstkarlig masalalari icarisinds kompozisiyanin
oyranilmasini nazardan kecirak. Konkret olaraq fikirlarimizi S.Vurgunun “Vagif” drami lzarinda
sorh edak.

XX asr Azarbaycan adabiyyatinin 6lmaz sanatkarlarindan olan S.Vurgunun “Vaqif” drami
ylksak ve 6lmaz sanat asaridir. Azarbaycan dramaturgiyasinda bu asar gadar séhrat gazanan,
sevilan ikinci asar tasavvir etmak ¢atindir. Bu, bir tarafdan pyesdaki obrazlarin canliligl, bitkinliyi,
asarin dilinin sadaliyi, ahangdarligiila alagadardirsa, digar tarafdan hadisalarin tabii inkisafi, vahid
stjet atrafinda birlasdirilmasi va kompozisiya cahatdan baghligindadir. “Vaqif” drami strukturu va
mazmununa gora o gadar bitkin asardir ki, heg bir komponentin yerini dayismak olmur, bir hadisa
digarinin naticasi kimi meydana cixir.

9sarin tahlili zamani miallim ilk ndévbads sagirdlarin kémayi ila asarin sijet xattini va
yardimgi xatlari miayyanlasdirmalidir. 9sas hadisalar XVIII asr sairi Vagifla baghdir va onun
atrafinda carayan edir. S.Vurgun Vagifi hadisalarin markazina goyub har seyi onun adi ils baglasa
da, bu obrazi xalgla birlikds gotlrir, ondan ayirmir. Vaqif — xalq asarin ana xattini taskil edir. Tahlil
prosesinda musallim sagirdlarla birlikda komakgi xatlari mlayyanlasdirir ; bunlar Vagif — Vidadi,
Vagif — Xuraman, Vaqif - Qacar, Vaqif — Eldar, Vaqgif - ibrahim xan xatlaridir.

Vagqif — Vidadi xatti pyesinin avvalindan baslayib sonuna kimi yiksalan va enan xatla inkisaf
edir. Bu xatt iki sairin, iki dostun, iki yurdsevar insanin, xarakterce mixtalif iki obrazin hayat yolu,
amali, maslaki isiglandirilir. Vaqif - ibrahim xan xatti iki ziddiyyatli obraz arasinda miinasibatlari
oks etdirir. Bu ziddiyystla sagirdlar hala asarin avvalinds, Vagifin Vidadi ila sohbatinda tanis olurlar.
No6vbati sshnada bu ziddiyyat daha da kaskinlasir; Eldarin 9li bayin toyuna galmasi ibrahim xani
alcag harakats - Vaqifin arvadi Xuramani saraya gatirmakls ondan intigam almaga sovq edir. Vagif
— Eldar xatti asar boyu inkisaf edir. Zshmatkes ve mibariz adamlarin niimayandasi olan Eldar xarici
isgalcilara garsi mibariza aparan ordunun basinda durur. 9sarin ideyasini Eldarsiz disiinmak bels
asarin badii dayarini azaldir.

Vagqif — Qacar asarin asas ana xattidir. 9sarin asas ideyasi da Vaqif va Qacarla baglidir. Vaqif
xalgl, Qacar xarici isgalcilari tamsil edir. Qarabagin Qacar terafinden alinmasi, Vaqifin zindana
salinmasi hadisalari inkisaf etdirib kulminasiya noqtasina catdirir. Bu ziddiyyst xalgin galabasi ila
tamamlanir. 9sarda maraq ¢akan xatlardan biri Vaqif — Xuraman xattidir. Bu xatt Vagifin aila
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minasibatlarini, sarayda vazifasini, aile mlnasibatlarinin uguruma getdiyini gostarir. Xuraman
hadisalarin gedisi ila dayisir, harakatindan pesman olur, naticads 6zinl qayadan atib oldirUr.
Xuramanin 6lima Vagifa da vicdan azabi ¢akdirir, onu bagislamaq gararina galsa da, artiq gec olur.

“Vaqif” draminin tahlil zamani forma ve mazmun anlayislari daha aydin olsun deys
sagirdlara mulayyan suallar Gnvanlanmasi magsadauygundur. 9sarin V saklina aid asagidaki
suallari tartib edirik:

1. Remarkada verilmis tabist tasvirinin ideya-badii shamiyyati nadir?

2. 9sarin bu saklinda obrazlarin garsiligh alagasi hagqinda na deya bilarsiniz?

3. Hadisalarin inkisafini ardicil olaraq serh edin.

Sagirdlar canli fikir mibadilasina qosulur va onlarin miulahizalari asasinda bels ganasata
galirik ki, tabiat tasvirinin verilmasi ile sonraki hadisalarin canl fonu taskil edilir ki, bu da pyesin
kompozisiyasinda shamiyyastli rol oynayir. Yaranan dramatik garginlik bitln asar boyu hadisalari
Oz tasiri altina alir ve asardaki sonraki hadisalari qlvvatlandirir va bu garginlik asarin sonuna qadar
davam edir. VII sakildaki remarkaya diggat edak: “Dadliqdir, arxada top saslari esidilir. Dag
arxasindan, Qacarin ordusu tarafindan yandirilmis kandin alovlari géya qalxir. Uzagda arvad-usaq
faryadlari esidilir” [Vurgun, 2017:388]

Remarkalarin tahlili zamani vurgulanmalhdir ki, hadisalarin yeri va vaxti hagqginda atrafli
malumat verilir. Bu, sagirdlara pyesin ideyasi va bltlin obrazlarla atrafli tanis olmag imkani verir.
Qeyd olunan remarkada dagliq yer, top-tifang saslari, yandirilan kandin alovlari, arvad-usaq
faryadi va s. hadisalarin makani hagginda aydin tasavvir formalasdirir.

“Vaqgif draminin tahlilinds sanatkarlig masalasi kimi asarin sljet xattindan da danismaq
olar. @sari tahlil edakan hadisalarin inkisaf xattini asagidaki kimi xarakterizae edas bilarik:

- Ekspozisiya (badii migaddima) — pyesin birinci saklidir. Bu hissada hadisalarin
baslanmasi va inkisafl G¢clin zamin hazirlanir. Vagif dostu Vidadinin evina galib onu oglu 9li bayin
toyuna davat edir, sonraki sakilds toy maclisi Giclin zamin hazirlanir. Eyni zamanda Vagifin Vidadiya
dediyindan malum olur ki, onun lbrahim xan arasinda bir ziddiyyat var. Ekspozisiyada hamginin iki
boylk sair arasinda mohkam dostluqg tellari oldugu da aydin olur.

—Zavyazka - bu hissada hadisalar yiksalan xatla inkisaf edir; Vagifin dostlari toya galir,
Eldar da bu toyda istirak edir. Eldarin galisi ibrahim xani gazablandirir. O, Eldari toy maclisindan
govmag amr edir. Vagqif Eldari midafia edir va ibrahim xanla minasibatlari kaskinlasir. ibrahim
xan Eldari habs etdirir. Sonraki sakillards Eldar habsdan gacib daglarda dasta dizaldir, Qacarin
Qarabaga hicumu ziddiyyatlari daha da ksskinlasdirir. ibrahim xan Vagifdan gisas almagq Gciin
Xuramani arina xayanat etmaya macbur edir.

—Kulminasiya — Vagqif Qacarla Uzlasir. Ziddiyyatlar zirve ndgtasine catir. Qacar muxtalif
vasitalarle Vaqifi 6z tarafina cakmak istasa da, Vagif ayilmir. Qacar onu zindana saldirir.

—Razvyaka — Vaqif oglu 9li bayls habsxanaya dustr. Vidadi ila Vagifin galini Gllnar onlara
dastak olur. Xuraman sahvini basa disdr. Eldar dastasi il Qacarin Gzarina ylriss hazirlasir.

—Final — Qacar Vagifle oglu ali bayin edam edilmasi amrini verir. Eldar dastasi ila Vagifin
kdmayina catir va oglu ila sairi azad edir. 9sar nikbin sonlugla basa ¢atir.

Hiseyn Cavidin “iblis” facissinin tahlilina hasr olunmus dars niimunasini nazardan kecirak:

Standartlar:

2.1.2.—0Obrazlarin nitgina istinad edarak dramaturg movgeyi ile bagl fikirlarini asaslandirir.

3.1.1. —Yaradici yazilarin mazmununa uygun Uslub muayyanlasdirir, mUxtalif manbalardan
secdiyi inandirici faktlardan istifads edir.

3.1.2. Musahidalarina, alave malumatlara asaslanmagla asarin ideyasina, problemina
minasibat bildirir, imumilasdirmalar aparir, natica cixarir.

3.1.3. — 3-3,5 sahife hacminda nagli, tasvir, tahlil xarakterli matnlar (adabi va sarbast
movzuda insa, esse, maruza) yazir.
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Talim naicalari:
Faciadaki obrazlarin nitginden cixis etmakls musallifin  mdvgeyina minasibatini

asaslandirir.

« Tahlil xarakterli insa, nagli xarakterli esse yazir.

Misahidalarine, alave malumatlara asaslanmagla facianin ideyasina, problemina

minasibat bildirir, imumilasdirmalar aparir, natica cixarir.

« Insanin, essenin mazmununa uygun Uslub miayyanlasdirir, mixtalif manbalardsn secdiyi
inandirici faktlardan istifads edir.

Darsin tipi: induktiv

is formasi: sinifla

Metod va priyomlar: agli hiicim, rollu oyun, diskussiya

Tachizat: musallifin sakillari, asarin tamasasindan gisa video-¢arxlar, muallifin ev mizeyina
ekskursiya

Fandaxili alagalar: adabiyyat nazariyyasi, “Avesta”

Fanlararasi alagalar: tarix, anatomiya, psixologiya

Sagidlarin cavablari dinlanildikdan sonra giymatlandirma aparilir. Sagirdlar tahlil zamani
bu ganasta galirlar ki, XX yuzilin svvallari mihariba aleyhina yazilmis “iblis” faciasi an yaxs
asarlerdandir. 9sarda Sar Xeyirin Uzarinda qalib galsa da, dramaturqun niyyati, insanliga
catdirmaq istadiyi ismaris sagirdlara malum olur. Onlar iblisin kanarda deyil, insanlarin icinds,
onlarin atrafinda, hatta 6z iclarinds oldugunu basa dusdrlar.

X| sinifde C.Mammadquluzadanin “Anamin kitabi” asarinin tahlili ila bagli dars nimunasini
nazardan kegirak.

Standartlar:

1.1.2. ifadali oxudan mixtalif adabi ndvdas olan asarlarin emosional-obrazli gavraniimasi,
tahlili va giymatlandirilmasi magsadi ils istifada edir.

1.1.4. MUxtalif adabi ndv va janrda olan badii nimunalards aksini tapan mihim manavi,
axlagi-etik dayarlari muayyanlasdirir.

1.2.2. Davranis va amallaring, basgalari ils garsiligh minasibatlarinag, yazicinin mévgeyins,
digar suratlarin mihakimalarina asaslanmagla obrazlari tahlil edir.

1.2.4. Badii nimunalarin movzusunu, ideya-badii xUsusiyyatlarini bagl oldugu ddévrin
sosial-siyasi, manavi dayarlari baximindan tahlil edir va natica cixarir.

2.1.2. Obrazlarin nitgina istinad edarak yazi¢ci mdévgeyi ila bagli fikirlarini asaslandirir.

3.1.3. 3-3,5 sahifa hacminda nagli, tasvir, tahlil xarakterli matnlar (adabi va sarbast
movzuda insa, esse, maruza) yazir.

Magsad: “Anamin kitabi” asarinin oxusunda emosionalliq va obrazlilig nimayis etdirir.
osari faktlar asasinda giymatlendirir.

integrasiya: Azarbaycan dili va tarix fanlariils.

is formast: fardi va grupla is.

is Usullari: Beyin hamlasi, saxalandirma, rollu oyun.

Resurslar: asarin sahna hayatini aks etdiran sakillar, tamasadan lent yazisi.

Motivasiya olaraq, asardan bir hissa nlimayis etdirilir. Qruplar yaradilir ve har grupa
tapsiriglar veriir.

“GULBAHAR” grupu

“Anamin kitabin”daki gardaslarin mibahisasina sabab olan masala na idi?

A) Gilbaharin ara getmak masalasi

B) Vatanparvarlik masalasi
C) Evin maddi durum masalasi
D) is otaglarinin eyni olmasi
E) Analarinin kimin yaninda galmasi.
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“SoMoaD VAHID” grupu

“Anamin kitabl” asarinda camiyyati-xeyriyyanin iclasinda Gilbahar va geyrilari ancag kimin
danisigini basa disdular?

A) Aslan bayin

B) Teymur bayin

C) Hiseyn Sahidin

D) Zivar xanimin

E) Cobanlarin

“RUSTOM B3Y” grupu

“Anamin kitabi”nda Senzor Masadi Cafar gardaslardan hansinin kitablari arasinda gadagan
olunmus kitab tapdi?
A) Rustam bayin
B) Semad Vahidin
C) Mirza Mahammadalinin
D) Hamisinin
E) Hec birinin
“MIRZD MoHOMMaDoLI” grupu
“Anamin kitabi” asarinda Gilbahar cixis yolunu nads gorir?
A) Kitablara od vurub yandirmaqgda
B) intihar etmakda
C) Qardaglarrila ciddi danismaqda
D) Cobanlari kémaya cagirmaqgda
E) Qardaslari hagqinda hokumata sikayat etmakda

Bu fikir barada diistiniin va C.Mammadqu-
zadenin hansi dram ile daha ¢ox saslesir?

| Dirisiyla rusca, 6liisiiyla arabca
danigan xalqim manim...

C. Mammadguluzada

Qruplar tapsirigl yerina vyetirrdikden sonra onlara C.Mammadquluzadanin fikirini
xatirladilir va mizakiraya davat edlir. 9sarin tahlili zamani fandaxili ve fanlararasi inteqrasiya da
yaradilir.

Fandaxili integrasiya: “Anamin kitabi” adli daha hansi asarlari nimuna kimi gostara bilarik?

Cavab: Baxtiyar Vahabzads “Anamin kitabi” seiri va Yaqub Qadri Qaraosmanoglunun
“Anamin kitabl” romani.

"Anamin kitabi!" - oxudum bir dg,

Bu glinim diinanla galdi, goriisdu;

Calilin caldigr sari simlarda

Qadim bir tamsil da yadima disdi:

Xarcang - arabani ¢akir quruya,

Ordak - buludlara, Kor balig-suya...

Araba tarpanmir ancaq yerindan,
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Sanin timsalinmis bu hal, ey Vatan!

Fanlararasi inteqgrasiya. Azarbaycan dili ila: 9sarin dili, oradaki varvarizmlar, neologizmlar,
omonimlar, antonimlar, sinonimlar va s.

Tarix ila: 9sarin yazilma tarixi, yazicinin yasadigl dovr, asardaki hadisalarin dovrls, tarixi-
siyasi qurulusla alagalanmasi.

Qeyd olunan dars modellari asasinda dramatik asarlarin tahlilinin sagirdlerds nazari-
metodik biliklarla yanasi, saxsiyystyonimlillik, globalalssan dinyada 06zinU tamsiletma
bacariglarina malik vetandas kimi formalasma bacariglarinin asiladigi ganaatina galmis olurug.

Agar sozlar: adabiyyat talimi, dramatik nov, tahlil, standart, naticoyonimlulik
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Jamshid Amirov's novel "My true love" as a
literary example of a spy detective

Latifli Seyidnisa Bakhtiyar
Institute of Literature named after Nizami Ganjavi, Doctoral student of the department of XX
century Azerbaijan literature(Soviet era), researcher

Actual problems of different eras have always made people of science and art think and
they have tried to shed light on the society by creating works in the way of doing work in this
direction. As a result of the activity of writers in this field, new types, genres, currents, trends, etc.,
were created both in the field of art and in the field of science. formed. As a result of this activity,
literature always remains alive. Based on the fact that literature and society are in harmony with
each other, we can say that art has an aesthetic effect on life. Art works feed on the truths of life
and influence events, causing people to change their way of thinking. Processes manifested in
society include diversity, contradiction, sociality, sociality, etc. it is possible to analyze from
different prisms. One of these problems is the criminal events occurring in the world, the
investigation of these crimes, the implementation of the investigative process, the arrest of the
criminal and the establishment of justice. The increase in criminal processes in the world has
created the basis for the emergence of criminal topics in literature. This problem worried the
writers of the time, and in order to prevent criminal incidents, they investigated the causes of
conflicting points in the society and reflected them in their works. Detective works distracted them
from current concerns and presented a model of order and stability (Wolsky, 2006). The reason
for this was that the primacy of law in protecting people's life and property was highlighted in the
works, and the works ended with the idea of constant restoration of justice. Detective works
instilled in society the idea that it is possible to create a conservative society (Chesterson, 1984).
The emergence of a new literary genre is a process related to socio-historical changes and is an
indicator of the eternal movement of artistic thought. New trends, plots, themes, etc., emerging
in literature. it depends on the social environment and psychological climate of the time. As a
result of the evolutionary process in literary studies, new types, genres, currents are created, but
each new literary phenomenon is related to the previous theory, that is, it is the characteristics
that existed from the beginning. Over time, detective prose was formed and writers described
these issues in their works with special details. The roots of detective prose in Azerbaijani
literature are based on the past, and when Jamshid Amirov published the story "Coastal
Operation" in 1950, the first step was taken in the new direction of prose in literature. The
popularity and wide spread of detective prose as it took shape led to the creation of new genres.
One of these types is the spy detective. At the beginning of the 20th century, the spy detective
was formed under the influence of the competition and intrigues of the main world powers,
accompanied by the emergence of large-scale modern intelligence services. The spy detective
developed against fascism and communism before World War Il and during the Cold War. It
continued to develop even during the Cold War and was again expanded with the emergence of
international criminal organizations and global terrorist networks. The main theme of the literary
works written on the theme of spy detective was the events of World War Il and the Cold War,
and the historical period was revived in an artistic form.

In the works written by the author in the detective genre, the most important problem of
fighting crime is solved, each character is characterized in a special and unique way. One of the
main factors determining Jamshid Amirov's creativity is the use of rich images in his works. He
describes images, the environment, any inanimate object so finely that the image and object come
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alive in the eyes of the reader. One of the main features of the author's works is that they have a
clear, fluid development style, are connected to a single theme and idea-content, and have original
artistic style features. These works are written on the theme of police and spy detective. The
author's clear and fluid reasoning, description of the facts with the method of logical analysis,
extensive and detailed information about the mentioned events caused his works to gain a wide
readership.The detective works written by Jamshid Amirov were an important event of the era.
The reason for this was that social themes were not prominent in the works written at that time.
Jamshid Amirov, in his works, described all the events with nakedness and raised a number of
important problems of the era. In some of J. Amirov's detective works, the crime is simple and
takes place around one problem, while in others, it is distinguished by different crimes, space and
time differences, diversity of characters. He finished his novel "My True Love" in 1969, and the
author considered this work to be the masterpiece of his work. The novel is written on the subject
of a spy detective. There are two plot lines in the work. The first plot line describes the sending of
Ervin Eckert as a German spy to Soviet Azerbaijan and his activities, while the second plot line
describes his conflicts with his family, the revelation of his true identity and his detention by police
officers. In the novel, the rules of espionage, the duties and responsibilities of being a spy are
comprehensively defined through the language of characters. In the works written on the theme
of the spy detective, a unique portrait of the spy character is created and the author presents his
skills in a special way. Spies do not work against private life, interests and property, but against
states and governments. In this novel, it does not matter who commits the murders and murders,
because the main goal is to reveal the masterminds of these intrigues. A spy must have high
professional ability: accurate memory, knowledge of political terminology, ability to transmit
passwords and signals. Erwin Eckert, Hans Speller, Fuchs and other spy characters were created in
the novel. Erkin Eckert is the main spy in the novel and all the events revolve around him. This
character is described in the work as very intelligent and capable, he contributed to the
intelligence organization he belongs to. The events described in the work are linked in a chain. This
feature is the main feature of Jamshid Amirov's works. His works are related to a single theme and
idea-content and have original artistic style features. One of the features of works written on the
subject of a spy detective is the use of spy passwords in the work. For example: the number 14 -
Erwin Eckert must come to the meeting place at 2 o'clock in the day is the password, the brown
handkerchief - a sign of the uniform of Hitler's attack squads, 1993 - a sign of the fascists taking
over the government in Germany (Amirov, 2017).

Tracking and impersonation are the hallmarks of a spy detective. Information is sometimes
obtained by directly monitoring individuals by intelligence officers, and sometimes by monitoring
confidential information through electronic means (Eker, 2016). Changing the identity is one of
the most commonly used methods. It is through this that the spy can easily change his identity
and lose his track by misappropriating documents that do not belong to him. Through this, the
author creates the basis for the character of the spy he created to enter different places and
gather information.

The author has described the details that reveal the inner world along with the political
activities of the spy. Erwin's internal conflict between his personal life and his civic duty emerges,
and he renounces his family in favor of espionage.

The main feature of the detective prose created in the Soviet era was that it had an
educational and moral ideological function. In the novel, the writer created the character of Elchin
Elgunesh, his brother, against the character of Ervin Eckert. The character of the ambassador is a
citizen who serves his country well. He informs the Chekists about his brother being a German spy
and his plans. The main characters in the detective stories created during this period are the police
and security personnel. The Chekist was the prime model of the Soviet detective.
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The author's works always end with the victory of good over evil. Criminals are eventually
punished before a court of justice. This is one of the main principles of detective prose and
indicates that justice will always win. The spy detective founded by Jamshid Amirov had a
fundamental influence on the formation of our prose after him in terms of subject, idea and
artistry.
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Pesiome

Oxamwma AmMpoB, BblAatoWMIACA nucaTenb, co3gaTeNb AeTEeKTUBHOM MNpPO3bl, CBOMM
foraTbiM TBOPYECTBOM 3aHMMaeT ocoboe mecTo B asepbalgKaHckol nutepatype. JdxKamiwung,
AMNPOB BbIT 0AHUM M3 @aBTOPOB, BHECLLMX HOBATOPCTBO B HALLY IMTEPaTYPHYO Npo3y. Aanbd nmucan
N CcOo34aBan MHTEpPEeCHble NPon3BeaeHNs B 3TOM HaNpaBAeHUM Hallen XyA0KeCTBEHHON NPOo3bl.
[eTeKkTMBHan nposa co BpemeHeM GOPMMPOBaiack M MOABAAIMCL HOBble BMAbI. [pumepamu
TAaKMX  TUMNOB  ABAAKOTCA  NOJULUENCKMIA,  LWNUOHCKUMA,  NOAUTUYECKMI,  UCTOPUYECKUN,
MCUXONOTUYECKUM OETEeKTUB M T. A. TUMbl MOTYT ObiTb MOKasaHbl. [JxKamwing, AMUPOB HanmMcan
Pa3NINYHble NPON3BEAEHMSA, NMOCBALLEHHbIE TEME LUMMOHCKOro AeTeKkTuBa. [oBecTb «Onepaums
«Caxun», nosectb «Mosa UCTMHHaA NtoboBbY, pomaH «Baann OT poauHbI» — MPOU3BEAEHUA C
NHTEPECHOW CIOXKETHOM JIMHWER, HAaMMCaHHbIE Ha TEMY LLMMOHCKOro AeTeKTUBA.

B cTaTbe packpblBatoTca Tema 1 npobaemaTtmka naeun pacckasa Axamwmnga Amumposa «Mos
MCTUHHaA Ntob0BbY», XapaKTepHble YepTbl, MPUHLMMbLI LINMOHCKOrO CbiCKa M ApP. TaKMe BOMPOCHI
N3y4annco.

KntoueBble CN0BA: WNMOH, AETEKTUB, MOBECTBOBAHWE, KPMMMUHAI, CIOXKET.

Summary

Jamshid Amirov, the outstanding writer who is the creator of detective prose, has a special
position in Azerbaijani literature with his rich creativity. Jamshid Amirov was one of the authors
who brought innovation to our literary prose. Adib wrote and created interesting works in this
direction of our artistic prose. Detective prose has been formed over time and new types have
appeared. Examples of these types are police, spy, political, historical, psychological detective, etc.
types can be shown. Jamshid Amirov wrote various works dedicated to the theme of spy detective.
The story "Operation Sahil", the story "My true love", the novel "Far from the homeland" are
works with an interesting plot line written on the theme of a spy detective.

In the article, the theme and idea problem of Jamshid Amirov's story "My true love",
characteristic features, principles of a spy detective, etc. such issues have been studied.

Keywords: spy, detective, narrative, crime, plot.
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PRESENTATION OF OZAN IMAGE IN NABI
KHAZRI DRAMATURGY (BASED ON THE
PLAY "THE SWORD STUCK IN THE
GROUND")

Hasanova Narmin Tarlan
Institute of Literature named after Nizami Ganjavi, Doctoral student of the department of oral
folk literature and literary monuments

People's poet Nabi Khazri (1924-2007) left a deep mark on the 20th century Azerbaijani literature
with his poetic world, epic and dramatic creativity. Love of the homeland, attachment to the land,
the homeland was the main rock of Nabi Khazri's creativity. His ideal was to introduce our national
and moral values to the world and he did it well. "Since the political moderation that began in the
early fifties with the disappearance of the Stalin and Bagirov regimes lifted the atmosphere of
repression and violence over the literary and cultural life, a new breath of folklore began to be
heard in fiction. The lifting of the political ban on the "Kitabi-Dade Gorgud" epic and the vindication
of the magnificent folk epic was one of the most important events in this historical stage"
[[H.Arasli, ©.Damircizads, M.Tahmasib. “Dada-Qorqud dastanlari”]. In the already written works,
class and national values came face to face, and the trends of class approach, which began to
decrease in the 60s, were completely eliminated in the 80s. Fiction literature played the role of a
leading force in solving the problems of national self-awareness, national identity, returning to
one's roots, and returning to oneself. It is not by chance that the famous poet Nabi Khazri also
painted the world of Dede Gorgud in his work and painted our national and human values with
new colors. In the 1980s, he wrote the poem "Legendary Dreams", the plays "Sword stuck in the
ground" and "Burla Khatun" based on "During the Looting of Salur Ghazan's House", which
resonated with the demands of modernity in dramaturgy. Until Nabi Khazri, no one consistently
wrote a work based on the motifs of Dada Gorgud. We will talk in detail about his works
"Legendary Dreams" and "Burla Khatun" in our next articles. Nabi Khazri presented the reality of
the 20th century in a new spirit in his work "The Sword Stinging in the Earth" (1985). "In the work,
he took a look at the epic, the poem from today's position, and mentioned the past for the sake
of the future" [B.Nabiyev, “Oziimiizdan baslayag”]. In this work, which consists of eight pictures,
he added several new images - Cicek, Sildirim, Odoglu, Capgoz, Khor, Farrasbasi, and shortened
some of the portraits and scenes. The dramatist brought the character of the minstrel to the fore
here, unlike his height, he played it in every way in the work, even in the same part several times.
The work begins with the praise of the fatherland of Elin Pir, the eldest son of his people. If in the
epic we come across the expression "Dadam Gorgut came and robbed the family", then the
playwright not only gave our great singer Deda Gorgu a large place in the play, but also managed
to raise the gopuz, a symbol of the national character, to the level of a character. Gopuz is
mentioned in two places in the first scene of the drama.

1. "After Dada Gorgud's song, Ulus takes the branch hanging from the entrance of the tent and
stays with him" [N.Xazri “Nasillar-asrlar”].

2. We meet the son of Kazan Khan Ulus (Uruz in height) in the following conversation.

Kazan: - You, my relatives, greetings to you, Ulus, take your swords and come face to face.

Ulus: - (Shows the bundle hanging from the tent). Yours is a sword - mine is a club!
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Kazan: - Gopuz is a twin with a sword, Ulus! You have to protect him with a gun! Take your sword,
son, stand firm!
Here, two points attract our attention. The first is the scene of the hanging of the rosary from the
tent, which is of symbolic importance. "Thus, since gopuz and saza are considered sacred and
magical instruments related to the world of spirits, this musical instrument was placed at the top
of the hearth in all times of Islam" [M.Qasimli “Ozan-asiq sanati va adabiyyati”]. The second point
is the identification of the sword with the sword. The fact that the gopuz, which combines many
functions, is considered a tool of worship rather than a musical instrument makes it sacred. The
connection of the minstrel and the gopuz, which is the source of mythical thinking, with the world
of gods protects people in bloody battles and disasters. N. Khazri points out that we are obliged
to take ownership of our national values with the words that you must protect the kopuz with
weapons.
The originality of the work lies in the fact that N. Khazri worked on every image he created at a
perfect level, and why? caused the question to arise. Unlike Boy, in the work, it is not his spy, but
Capgoz, the representative of the Oguz clan, who gives the news of the looting of Ghaza's house
to the infidel. In our opinion, it is not in vain that the poet took this step and that the traitor was
from Oguz. As a reason, we see that in the eighties, when the work was written, the Armenians
began to occupy the lands, and the Karabakh problem occupied the agenda. At this important
historical time, when the unity of the Azerbaijani people was necessary, traitors appeared who
sacrificed their people, compatriots, and homeland to all kinds of betrayal for their personal
interests. It is for this reason that the playwright created the image of Capgoz, who sells his hand
in exchange for a gentleman, pointing to those who are "from ourselves". The events continue
with Deda Gorgud saying "Listen, people, | have something to say to you" and directing them to a
different problem each time. We are thinking about one more point in this work, where the line
of the motherland and the motherland are progressing together.
In the second picture of the work, our great poet says "Mother is a sun on the face of the world"
[N.Xazri “Nasillar-asrlar”]In the sixth picture, we encounter these words in Ulus's dialogue with
Shokli Malik.
Ulus: - My faith is the sun itself.
Shoklu Malik: - Sun?
Ulus: - Yes.
Shoklu Malik: - His fire will light.
Ulus: - It does not burn the native, it burns the stranger. Not only fire - the sun is life. The sun is
the first religion for us.
Soklu Malik: - Is mother also a holy faith?

Ulus: Yes" [N. Xazri “Nasillar-asrlar”].
Why is the Sun considered to be associated with the mother? Is it a coincidence that Dede Gorgud
took his mother to Gunesh in the work? There is a close mythological connection between the Sun
and Dede Gorgud. In the old Turkic-speaking peoples, the creator of the myth was Gunesh, the
sun god. Foresight, foresight, omniscience, etc., are the signs of passing through the sun god. Nabi
Khazri rightly used these expressions from the language of the minstrel character who acquired
the mythical characteristics of the Sun and Fire, and replaced the phrase "Mother's right is God's
right" in the epic with the words "The God of the world is such a mother" and "l bow down to Burla
Khatuna" from the words of Dede Gorgud. At the end of the work, we see Dede Gorgud walking
towards the Sun, that is, returning to himself. In these scenes given by N. Khazri's powerful pen, it
shows that the Sun of our national existence, our roots will shine in the eternal world alone.
Another interesting scene in the work is the swearing of both Karaja shepherd and Ghazan Khan
in Ata Gorgu. The playwright was able to skillfully express this swearing tradition from shamanism.
They protect themselves from the calamity and calamity caused by the magical and magical power
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of the minstrels and their gopuz by swearing to father Gorgud, the connoisseur of minstrels, the
diviner, the messenger of God. Calling Ozan Ata Gorgud is not an ordinary call. This is a sign that
he is a high-status high shaman, the piri of minstrels. As if, with this tool, the dramatist asks the
soul of the poet for help to disappear the dark clouds over Azerbaijan. Already in the last scene of
the play, we see Grandfather Gorgud presenting the bundle to Ulus and saying goodbye with the
words "This is my gift to you, take it, my son." N. Khazri, in fact, expressing his citizenship position
in this scene, instills in people to take possession of the ozan, the gopuz, which is the main source
of our national existence, national-historical identity, and soul.

If in the 30s of the century, the images of the poet and lover in the works were created according
to the requirements of the political-ideological system, in the 80s, they were presented to the
reader in a folk spirit. N. Khazri, relying on his artistic imagination, duly fulfilled this heavy and
honorable responsibility. In the dramatic text, he successfully presented the character of the
minstrel from the folklore-epic memory in a modern spirit.
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AKTyanbHble Npobaembl, CUCTEMHbIE
BbI30BbI M MOTPEOHOCTb B pa3paboTke
NPOrpamMmmbl PEHOBALMKM BETXOMO KW/1bA B
ropogde Anmarsl

la3u3 dxkaHnbek Ma3msynbl
mMmarnctpaHT O 7M04112 YnpasneHune npoektamu, LLkonbl MeHeaxmeHTa Almaty
Management University

BeeneHue

Pa3BuTMe ropoaos ABaseTcA 60bLMM BbI3OBOM M BO3MOXKHOCTbIO OAHOBpeMeHHO. Cpeau
Hanbonee aKkTyanbHbIX 3a4a4 CTOUT pedopma M MOAEPHN3ALMA KUANLLHOTO GoHAA. ANMaTbl, KaK
OAMH M3 KPYMHEMLWMX ropoaos KasaxcTaHa, He uckatodeHue. Nporpamma peHoBauMmM }KUANLLHOTO
doHAa AoIKHA pewnTb paa npobiem n obecneymTb YCTOMUYNMBOCTb Pa3BuTUA ropoaa K 2030 roay.

Mporpamma peHoBaLun Kunoro poHaa ropoga Anmatsl 4o 2030 roaa ABASETCH KAHOYEBOM
cTpaTernen obecneyeHUsa YCTOMUYMBOrO Pas3BUTMA U YIYULLIEHMA KAvyecTBa KMU3HWU KuTenen. B
COBPEMEHHOM MUpe, rae BbICTPO pacTyT ropoACcKMe NONyAAUMM U PACTET NOTPEOHOCTb B KU/bE,
HeobxoaAnmo 06paTUTb BHMMaHME Ha COCTOAHME M KAYeCTBO CyLLECTBYHOLLEro »Kmaoro GoHaa.
Passutne 3dGHEKTMBHOM MPOrpammbl PEHOBALMW UIPaeT KPUTUYECKYH poSib B obecneyeHunmn
KUNULLHBIX  YCNIOBWIA, OTBEYaWMX MNOTPeOHOCTAM COBPEMEHHOM KW3HW, obecneyeHmm
9KONOTMYECKM YCTOMUMBLIX XKUAULLHBIX YCNOBUA M obecnevyeHnn HesonacHo n KOMGOPTHOM
rOPOACKON cpeabl ANA BCEX XKUTENEN.

B cepeaunHe TpeTbero aecatunetma XXI Beka ropog AnmaTbl CTOUT nepes BblI3OBOM
YAYULWEHNA KAYeCcTBa KM3HU CBOMX XUTeNnelm u co3faHua ONaronpuATHbIX YCNOBUIK  ANA
ycToM4YmnBoro pa3smtua. [1] OgHMM M3 OCHOBHbIX aCMEKTOB, TPEOYOLWNX HEMEeANEHHbIX AeCTBUN,
anaeTcA pedopma M MOAEPHM3AUMA KuauwHoro ¢oHAa ropoda. bnarogapa pas3BUTUIO
NporpaMmmbl PeHOBaUUK KuAnwHoro ¢oHaa Ao 2030 roga Mbl UMEEM YHUKAIbHYH BO3MOXHOCTb
He TONbKO OOHOBWUTL YCTApPEBLUYK WAy WMHOPACTPYKTypy, HO M obecneynTb MNOCTOAHCTBO,
3OPEKTUBHOCTb M SKOMOTMYECKYKD YCTOMYMBOCTb OYAyLIMX KUAWLIHBIX YCNOBUIA rOpoAa.
Pa3paboTKa 3TOM NpOorpaMmbl ABNAETCA BaXKHbIM LIArOM B HanpaBieHUN YyCTOMYMBOrO Pa3BUTUA U
obecneyeHMA BbICOKOTO YPOBHSA KM3HW A4 BCEX KUTeNen AamaTbl.

B KOHTEKCTe CTPEMWUTENbHOro Pas3BUTUA M MOCTOAHHOW NepemMeHHON roOpOACKON cpeabl
nporpamma peHoBaumu KuamwHoro doHaa ropoga Anmatel go 2030 roga ABaseTcs
HEOTbEM/IEMOM COCTABAAIOLLEN CTPATEINMM PAa3BUTUA. YCTAPEBLLMN KUANLLHBIA GOHA, YBEIMYEHNE
HaceneHua N n3meHeHna B TpebOBAHMAX M CTAHAAPTAX KMUIbA CO34at0T HACYLLHYIO NOTPEBHOCTL B
CMCTEMHOMN NepecTponKke WU MoAepHM3auMn. BHeapeHWe 3TOM Nporpammbl ABAAETCA BaKHbIM
sTanom obecneyeHma AOCTyNHoOro, 6e3onacHoro M KOMQPOPTHOrO KWAbA [A1A BCEX CJIOEB
HaceneHus, a TakxKe ans obecnedyeHmns 3KONOTMYECKN YCTOMYMBOM rOPOACKOM cpeapbl. Bmecte ¢
TEM 3Ta NPOrpamma UrpaeT KAKYeByto poab B GopmmposaHmum byayuiero nmua ropoaa, Kotopoe
OyAeT OTpa)KkaTb ero COoUMaNbHYH, IKOHOMMUYECKYIO M SKONOTMYECKYD OTBETCTBEHHOCTb Mepes,
KUTENAMM 1 ByAyLLMMIM MOKONEHUAMM.
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dakTOpbI, NpUBeaWwmne K notpebHocTn B PeHoBauun

CrapeHne XwunmwHoro ¢oHaa. MHorve 34aHMa B TOPOAE  YXKe MNepeceknm nuk
3KCMAyaTaUMM U HYXKAQIOTCA B KanMTaZbHOM PEMOHTE Man 3ameHe. CTapeHue Kunoro GoHaa B
ropoAe AAMaTbl CTAHOBUTCA Cepbe3HOM Npobiemoi, MOCKObKY MHOMME 34aHUA YXKe NnepeLim
MWK 3KCNyaTauMM U HY)KAQAOTCA B HEMEA/IEHHOM KanuTalbHOM PEMOHTE WMAM AaXKe MOJIHOM
3ameHe. 3To co3aaeT yrpo3y 6e30nacHOCTM U KOMOPTY KUTENEN, a TaKkKe BeAET K yXyALeHUto
Ka4yecTBa KM3HW B ropoae. M3HOLWEHHble CUCTeMbl OTOMNIEHUA, SNEKTPOCETU, BOAOCHADKEHMA U
KaHaM3auMm HYXKAQt0TCA B CEPbE3HbIX BAOXKEHUAX ONA BOCCTAHOBNEHMA QYHKUMOHANBHOCTU U
30 PEKTUBHOCTU. ITO TPebyeT He TONbKO GUHAHCOBBIX BAOXKEHWNIM, HO 1N Pa3pPabOTKM KOMMIEKCHbIX
CTpaTernim No MoAepHM3aUMM M PEKOHCTPYKLUMM CYLLECTBYIOWMX 3[4aHWIM, @ TaKKe BHeapeHuA
HOBbIX TEXHONOTMI W MEeTOAO0B CTPOMTENbCTBA, CMOCOOHbLIX o0becneynTb AO0ATOCPOYHYHO
YCTOMYMBOCTb M KAa4yeCTBO *KUAMLLHOMO doHAa B ropode AnmaTbl. besynpeyHoe Kunbe ABNAeTCA
OZIHOM M3 OCHOBHbIX COCTaBAAIOWMX KOMPOPTHOM M OEe30MacHOM KU3HW TparkaaH, No3ToMmy
pelleHne aTon Npobaembl Ype3BbIYAMHO BaXKHO A4 Aa/IbHENLLIErO Pa3BMTUSA ropoaa.

CrapeHue )xununuiHoro ¢oHaa B ropoae Anmatbl NpeacTaBaseT cobom cepbesHyto yrposy
ana komdopta M 6e30macHOCTM ero utener. MHOrMe 34aHWA y:Ke MPEBbICUAM CBOW MUK
aKCNAyaTaumMm 1 TpebytoT CHOCa M CTPOUTENbCTBA HOBOMO XWMAbA. DTO He TONbKO yXyAllaeT
Ka4yeCcTBO WM3HW B rOpoae, HO M CO34aeT peanbHble PUCKKU ANA XKuTenen. M3HoWeHHbIe CUCTEMBI
OTOM/IEHWA, 3NEeKTPOCETU, BOAOCHAOKEHMA W KaHAAM3aUMM  HYXKOAKTCA B CYLWEeCTBEHHbIX
MHBECTULMAX O1A BOCCTAHOBNEHMA CBOEWN QYHKLMOHANbHOCTU U 3GEKTUBHOCTU. B 3TON CBA3M
pelweHne Npobnembl CTapeHus KuanwHoro ¢oHAa CTaHOBUTCA MPUOPWUTETHOM 3agaden anAa
JanbHenwwero pa3BuTKA ropoaa. [2]

YCNoBMA NPOXKMBAHMA, OTCYTCTBME MHPPACTPYKTYPbI M NA0XaA SKONOTMYECKan CUTyaLMA.
HeaaekBaTHble YyCIOBUA NPOXMBAHWNA CTANN B3NETHBIM MYHKTOM A8 XuTenen AnMmaTbl, MOCKONbKY
6elHOCTb YCNOBMI, OTCYTCTBME HEOOXOAMMOMN WMHPPACTPYKTYPbl M MNAOXad 3IKONOrMYecKan
CUTYaLMA OKa3bIBAOT HErATUBHOE BAMAHME HA UX XKMU3Hb. MHOTME }KUTeNU BbIHYXXAEHbI MPOXMBATb
B HEY/10B/IETBOPUTE/bHbIX YCIOBUAX, FA4e OTCYTCTBME AOCTYNa K BOAE, 31eKTpUYecTBy 1 ya06cTBam
ABNAETCA HOPMOW. [lomMa 4acTo MCMbITbIBAOT Npobaembl C COAEpXKaHWEeM, YTO MPUBOAMUT K
NOBPEeXAEHMAM W OMACHOCTM ANA  KM3HW. Kpome TOro, He[oCTaTOYHAA pPa3BUTOCTb
NHDPACTPYKTYPbI B BUAE NMyTEN COODLWEHMSA, Mara3mMHOB, LWKOJ, 6OMbHUL, U APYIMX COLMANbHbIX
0ObEKTOB JenaeT XM3Hb XuTenelh euwe Honee cnoxHoM. [noxas 3aKonormyeckasa cutyauums,
3arpA3HEeHHbIM BO34yX M He40CTaTOYHas YyTUAN3aLMA OTXOA0B CNOCOOCTBYIOT Pa3BUTUIO Bosie3Hel
M CHMXKAKOT KauyecTBO XKWM3HW. PelleHme 3Tux npobnem TpebyeT KOMMNEKCHOro noaxoda W
CUCTEMHbIX MEP MO YAYYLIEHUIO YCNOBMIA NPOXMBAHUA M CO3A4aHMIO KOMPOPTHOM Ccpeapl ANA BCEX
X}uUTenem ropoaa.

PacwupeHune ropoaa. PocT HaceneHua n pa3sutme ropoackom MHGPaACTPYKTYPbl CTaBAT MO,
yrpo3y obecneyeHue }unbem BCex Kutenel. PacwmpeHne ropoga Anmatsl, BCAeACTBME POCTa
HaceneHua n pasBUTUA TOPOACKON MHPPACTPYKTYPbI, CTaBUT NOA Yrpo3y obecneyeHue XKuabem
[ONA BCEX XKMTenen. bbICTpbIM NPUPOCT HaceneHns BeAeT K He0HX0AMMOCTM CTPOMTENLCTBA HOBOIO
XWNbA, HO 3TO NPUBOAMT K 3arPA3HEHMIO YHACTKOB 3EMN, NEPEHACENIEHMIO N CHUKEHMIO KaYecTBa
XUW3HW. [anvHellee pas3BUTUE TOPOACKOM WHOPACTPYKTYPbLI, HanpuUmep A0POru, LWKOAbI,
MeANUMHCKME YUPEKAEHMA U KOMMYHA IbHbIE YCAYTW, TaKXKe CTAHOBUTCA C0OXKHOW 3a4a4el 1M3-3a
MNOCTOAHHOIO NPMPOCTA HaceneHnA. HecTabuabHaa CUTyaLMA C XKUIbEM MOXKET NOBAEYb 33 COBOM
coumanbHble N 3KOHOMMYECKMe Npobiembl, TakMe Kak He340MHOCTb M He3paboTuua. PelweHne
3TOM npobnembl TpebyeT KOMMAEKCHOrO MNoAXO4a, BKAOYatoWlero pa3paboTKy cTpaTterui
obecneyeHma AOCTYMHOTO XWAbA [ANA BCEX C/NOEB HaceneHMA, ONTUMM3AUMIO TOPOACKOro
NAAHMPOBAHMA U MHOPACTPYKTYPbI, @ TaKKe NOALEPNKaHWe YCTOMYMBOrO Pa3BWUTMA ropoda C
Lenbto obecnevyeHns KUANLLHbIX YCNOBUIA ANA ByayLLMX NOKOAEHUN.

121



Proceedings of the 6th International Scientific Conference

MpobaemHble 30Hbl U OCHOBHbIE HanpaB/ieHWsa PeHoBauum

CTapblit ropos M mMcTopuyeckme UeHTpbl. COXpaHeHWe apXMTEKTYPHOro Hacneama U
yaydlieHme ycnosun obutanma. [4] Ctapbll ropod U UCTOPUYECKME LIEHTPblI AnmaTtbl MUrpatoT
BaXKHYIO PO/Ib B COXPAHEHUM apPXUTEKTYPHOrO HacneamAa M CO34aHUM YHUKANbHOM Ky/JbTypPHOM
cpeabl. ObecneyeHre COXpPaHEHWMA 3TUX LEHHbIX UCTOPUYECKMX MeCT TpebyeT obbeanHeHus
YCUANIA MECTHbIX OPraHOB BAACTM M OOLLLECTBEHHbIX OPraHmn3aunin. PecTaBpauma cTapbix NOCTPOEK
M NaMATHWKOB Ky/bTypbl, BOCCTAHOB/IEHNE U COXPAHEHME TOPOACKMX MAOWAAEN M NAaMATHUKOB
MCKYCCTBa ABNAETCA BAXHOW 3aJayelt B COXPAaHEHWW WMCTOPUYECKOro Hacneams. YayylweHue
YC/IOBUI NPOXMBAHMUA B 3TUX PAMOHaX TaKXKe KPUTUYECKM BaKHO Ana obecnedyeHuns kombopTa m
H6esonacHoCTM KuTenen. BaxkHo obecneymTb AOCTYNHOCTb BCEX HEOOXOAMMbIX KOMMYHa/bHbIX
yCAyr, oTBedvarolwmx TpeboBaHMAM COBPEMEHHOM XU3HM, M obecneymtb MHPPACTPYKTYPHbIE
Pa3B/EYEHNA W BO3MOMKHOCTM A1 aKTMBHOMO A0Cyra. PEeKOHCTPYKLMA CTapbiX MOCTPOEK M
MHOPACTPYKTYPbI, BHEAPEHNE HOBbIX TEXHONOMMN 3HEProcbeperKeHna 1 co3aHne 3eaeHblX 30H
MOMOXET MOBbICUTb KAYEeCTBO MKM3HW B 3TUX MCTOPMYECKMX PaAMOHAx, COXPAHAS MpU 3TOM MX
YHUKaNbHOCTb M aTMmocdepy.

CnanbHble paloHbl CO CTapbiMK AOMaMK. KanuTanbHbIA PEMOHT U MOLEPHU3AUMA KMUbIX
nocTpoek. CnanbHble PaMoOHbl CO CTAapbIMW AOMaMW B ANMaTbl HYKAAOTCA B HeMe/lEHHOM
KanuTa/ibHOM PEMOHTE U MOZEPHMN3ALMM XKUAbIX 34aHNIA. MHOrMe 13 STUX JOMOB NEPEXNIN CBOM
MUK 3KCNAyaTauMM W Tenepb HYKAAOTCA B CEPbe3HOM YCOBEPLIEHCTBOBAHWUW, 4YTODbI OHM
COOTBETCTBOBA/IM COBPEMEHHbIM CTaHAApPTamM KomdopTa M He3zonacHoCcTM. KanuTanbHbIA PEMOHT
BK/ItOYaET B cebA 3aMeHy UM BOCCTAaHOBIEHME OCHOBHbIX CUCTEM, TaKMX KaK CUCTEMbI OTOMIEHMA,
3/1eKTPOCETH, BOAOCHAOXKEHMA M KaHaIM3aLMK. ITO TaKKe OXBaTbIBAaET PeMOHT $acaos, Kpbil U
BHYTPEHHMX MOMELLEHWNI, BK/AOYAA 3aMeHy OKOH U JBepel Ha 3HeprosddekTuBHbIe.
MoAepHM3aLUMA KUNbIX NOCTPOEK BKAtOYAET B cebA BHeApeHMEe COBPEMEHHbIX TEXHONOTUN W
yAODCTB, TaKMX KaK WHTENNEKTyalbHble CUCTEMbl YyNpaBAeHUA [AOMOM, XpaHWaulia ANd
BE/NIOCMNEeZ0B, MAPKOBKM W 30Hbl OTAbIXa A1A XuTenei.[3] Takke BaXKHO y4YMTbIBaATb
3HeprospPeKTUBHOCTb M 3IKONOTMYECKYID YCTOMYMBOCTb MNpU NPOBEAEHUM MOAEPHM3ALUN,
BK/AKOYAA  YCTAHOBKY  M301AUMM,  CO/MHEYHbIX  NaHenem M CUCTEM  ynpaBaeHuA
sHepronotpebneHnem. lpoBeseHWe KaNUTaNbHOrO PEMOHTA M MOAEPHM3aLUMM B CMasibHbIX
paroHax Co CTapbiMM JOMaMMN KPUTUYECKM BaXKHO A1a obecnedyeHma 6e3onacHOCTH, KompopTa U
KauecTBa KM3HW XKUTesel, a TaKkKe AN COXPAaHEHMA M MOBbIWEHMA CTOMMOCTM KMAOro GOHAA B
ropoae.

30Hbl 3acTPOMKKU 3eneHbiMK 30HaMU.

CoxpaHeHWe 3KON0rMYEeCKOro PaBHOBECUSA M 3e/1eHbIX 30H B rOpoAe. 3aCTPOMKa 3e1eHbIMN 30HaMM
B ropoZe AnMaTbl HanpasJeHa Ha COXPaHEHWE 3KO0rMYEeCcKOro paBHOBECUMA M MoaAeprKaHume
3e/1eHbIX MPOCTPAHCTB ANA YAYYLWEHMA KAaYeCTBa XKU3HM XKUTENel. ITa CTpaTerna noapasymesaeT
COXPaHeHMe 1 Pa3BUTME NAPKOB, 1ECOB, CAZI0B U APYrMX NPUPOAHbIX 30H B ropoe. ITU 3e/1eHble
30Hbl MrpaloT Ba*KHYLO PO/ab B MOAAEPMKAHUM IKOCUCTEMHOrO HanaHca, a TaKKe yaydleHun
KayecTBa BO34yXa W CHMXEHWW YPOBHA LWyma B ropoAackon cpege. OHM TakxKe co3gatoT
BO3MOXHOCTW ANA OTAblXa, CMOpTa W peKkpeauun ONA KUTenen ropoga, CnocodbecTsys WX
dUn3nyecKoMy 1 NCUXMYECKOMY 340PO0BbLIO.

CoxpaHeHMe 3eNeHblx 30H B ropoAe npeanosiaraeT He TONbKO WX COXPaHHOCTb OT
CTPOUTENBCTBA W MWHAYCTPUANM3AUMM, HO U aKTMBHOE CTUMY/JMPOBAHWE WX PaA3BUTUA W
pacwmpeHmnsa. ITO MOXKET BKOYaTb B ceba BbICaAKY HOBbIX 1epeBbEB, CO34aHME HOBbIX NAPKOB U
Cafl0B, @ TAKXKe 3alUMTY OT 3arpA3HEeHNA M HE3aKOHHOM 3acTpoMnKK. CoxpaHeHWe 3e1eHbIX 30H B
ropose ABNAETCA BaKHbIM ACMEKTOM YCTOMYMBOTO Pa3BMTMA, MOCKOAbKY OHW CMOCOBCTBYHOT
COXPaHeHUIO NPUPOAHOM cpeabl M CcOo34atT 6naronpuATHbIE YCAOBUA ONA KU3HW U Pa3BUTUA
rOpoACKOro HaceneHua. MO3TOMY BaXKHO yAeNATb AO/IKHOE BHMMaHME OXPaHe W Pa3BUTUIO
3e/1eHbIX 30H B ropoae AnmMarbl.
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3KosiorMyeckas YCTomunmBocCTb 1 HeproapGeKkTUBHOCTb

3aMeHa yCTapeBlMX CUCTEeM OTOMAEHUA W KOHAWMLUMOHMPOBAHMA Ha bHonee
aHeproappeKkTnsHble. BHegpeHMe 3HepProadpPeKTUBHbLIX TEXHONOTMA B CUCTEMbI OTOMAEHMA U
KOHAMLUMOHUPOBAHNA ABASETCA CTPATErMYeCcKMM Larom A5 MOBbILEeHUA 3HepProsdpPeKTMBHOCTH
M YMEHbLLUEHNA BbIOPOCOB BPE/HbIX BELWECTB B ropode AnmMaTbl. 3aMeHa YCTapeBLLIMX CUCTEM Ha
COBpeMeHHble, bonee 3HeproadpPeKTUBHbIE aHaANOTM MOXKET MPMBECTU K 3HAYMTEIbHOMY
YMEHbLLEHWIO NoTPebNeHUAa 3HepruM M 3aTpaT Ha OTOMJIEHME M OXNaXKAeHWe MOMELLEHWN.
dHeprosddeKTUBHbIE  TEXHONOMMM  BK/KOYAKOT  MCMNO/b30BaHWE  TEMA0BOW  M30ASALUMN,
9HEeProaPEeKTUBHbLIX CUCTEM OTOMMEHMA W KOHAMUMOHMPOBAHMA, a TaK¥e WCNOoNb30BaHMe
BO30OHOB/NAEMbIX WCTOYHUKOB 3SHEPrMM, TaKMX KaK COMIHEYHad M BeTpoBaA 3Heprua. ITu
TEXHOJIOTMM MO3BO/ISOT CHU3UTb NOTPeb/eHne NPUPOAHbLIX PECYypcoB, CHU3UTL BbIOPOCHI B
aTMochepy 1 YMEHbLINUTb PACX0Zbl Ha KOMMYHa/IbHbIE YCAYTU ANA KUTENEN.

JKo/IorMyecKas yCToMYMBOCTb MU 3HEProadGEeKTUBHOCTb ABMAIOTCA KHOYEBbIMMU acmeKTamm

Moboi NporpaMmbl PEHOBALLMK KUAULLHOTO GOHAA, B YaCTHOCTM, B ropoe AnmaThbl. YaydleHune
KauyecTBa YKU/bS N CHUKEHME 3KONOTMUYECKOro BAUAHUA ABAAKOTCA B3aMMOCBA3AHHbIMU LUENAMM,
CNOCOHCTBYOLLMMM YCTOMYMBOMY PA3BUTUIO M YYYLIEHWUIO KAYEeCTBA KU3HWU NtOAEN.
Mpexae Bcero, peannsauma 3HeproddPeKTUBHbIX Mep MO3BOMAET YMEHbWWUTb noTpebneHue
3HePrnun, CHUXKaA BbIBPOCHI BPeAHbIX BELLECTB U BAMAHUE HA KAMMAT. OTO MOXKET OblTb OCTUTHYTO
NyTEM YCTAHOBKM 3HEProadpdEeKTUBHbIX CUCTEM OTOMNEHMSA U KOHAMLUMOHMPOBAHMA, YTENNeHNs
30aHWN N MCNONb30BAHUA 3HeprocbeperatoLmMx TEXHONOIMMI. Kpome TOro, Ba*KHbIM acneKToM
ABNAETCA COXPaHEeHMe 3KO/IOrMYEeCcKOoro PaBHOBECMs B ropofe, B YaCTHOCTM, COXpPaHeHWe W
co3aaHue 3eneHblx 30H. [ocaZika AepeBbeB, CO3/iaHMe NAaPKOB M NaHAWaDTHbLIX 30H MOMOraeT He
TONbKO CHMXaTb BblGpocbl CO2, HO M obecneymBaeT 30HblI PeKpeaLun AN KUTenem u
noageprmsaeT buopasHoobpasme.

Bce 3TM meponpuATMA HanpaBieHbl Ha CO3[aHWE 3KONOTUYECKM YCTOMYMBOWM KWUAOM
cpedbl, KoTopaa OyaeT sHeproadpPeKTMBHON, KOMPOPTHOM A1A MPOXKMBAHUA U DepexHoM K
oKpyKatoLen cpeae. Peannsauma sTUX NPUHLMNOB B PaMKax MPOrpammbl PEHOBALMM KUANLLHOTO
doHAa MMeeT cTpaTernyeckoe 3HayeHWe AN YCTOMYMBOrO Pa3BUTMA ropoda A/SMaTtbl ©
obecneyeHmA 34,0pPOBOM N IKONOTMYECKM YNCTOMN FOPOACKON Cpeabl ANA BCEX KUTENEN.

OOHMM M3 BaKHbIX LWAroB Mo BHEAPEHUID SHEProadPEeKTUBHbLIX TEXHOOTUI ABAAeTCA
3aMeHa YCTapeBLNX CUCTEM OTOM/IEHUS N KOHAMLUMOHMPOBAHMA Ha boiee coBpemMeHHble 1 bonee
addEKTMBHbIE MOZENN. DTO MOMKET BK/OYATb YCTAHOBKY 3HEProaddeKTUBHbLIX KOT/IOB, CUCTEM
30HOBOrO OTOMJIEHUSA M KOHAMLUMOHMPOBAHUA C MHTETPUPOBAHHBLIMM CUCTEMAMK YMNpPaBieHUA
oHeprnen. BHegpeHue 2oHeprosddeKTUBHLIX TEXHONOTMM B CUCTEMbI  OTOMAEHMA U
KOHAMLMOHUPOBAHMNA ABNAETCA Ba)KHbIM LIArom B 06ecneyeHmnn yCTomunsoro pasBuTMA ropoaa
Anmatbl. [6] 9TO NOMOMKET YMEHbLLINUTL SHEPreTUYECKY 3aBUCUMOCTb, CHU3UTb BbIOPOCHI BPEAHbIX
BELECTB M CHMU3UTb PacxXodbl Ha KOMMYHa/IbHbIE YCAYTU ANA MUTENEN.

Ncnonb3osaHue BoccTaHaBinBaembix ICTOYHUKOB SHEpPruu.

MocTeneHHbIN Nepexos K MCNoIb30BaHWUIO COTHEYHON SHEPTUM U APYT1MX BO3OOHOBIAEMbIX
MCTOYHMKOB. Mcnosib3oBaHWe BO30OHOBAAEMbIX UCTOYHUKOB IHEPTMM, B YACTHOCTU CONTHEYHOM
SHePrnu, ABNAETCA KAYEBbIM aCNeKTOM CTpaTerMm ycToMYnMBoro pa3BnTma ropoaa Amarthl.

MpoABU»KEeHNE B WMCMNOJIb30BAHUW BO30OHOBASEMbIX WCTOYHUKOB 3SHEPrMM, OCoBEHHO
COMIHEYHOM, - K/toYeBas COCTaBAAIOLLIASA CTPATEMMMN YCTOMYMBOrO Pa3BUTMA ropoda AnmaTbl. ITOT
nepexos, CNoCoOOBCTBYET CHUMMKEHMIO 3aBMCMMOCTU OT TPAAMUMOHHbBIX WMCTOYHWMKOB IHEPTUM U
COKpaLLEeHNto BbIOPOCOB NAaPHMKOBbLIX ra3zoB, YTO H1AroNPUATHO CKa3biBAETCA HA IKONOTMYECKOM
COCTOAHMM ropoZa W 0obLlecTBeEHHOM  6narococToAHUn.  loafepKKa  MCNoNb30BaHUA
BO30OHOBNAEMbIX WMCTOYHWKOB 3HEPTMM, BK/IKOYAN COMHEYHYIO IHEPruto, TaKKe cnocobcTeyeT
PA3BUTUIO HOBbIX TEXHONOTUIM U MHOPACTPYKTYPbI, YTO NPUBOAMUT K CO3AaHMIO HOBbIX PabOYmMX mecT
N CTUMYSIMPYET SKOHOMMYECKMI POCT. Kpome Toro, pa3BmUTME CONHEYHOM SHEPTETUKM YaydllaeT
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sHepreTMyeckyto 6e30MacHOCTb PerMoHa, yMeHbluad 3aBMCMMOCTb OT MMMOPTa 3HEprum u
NOBbILWanA camoobecnevyeHHOCTb ropoaa ANIMaTbl B SHEPreTUYecKMx BONpocax.

MocTeneHHbIM  nepexos K  WCMNOMb30BAHWIO  CONHEYHOM  SHEpPrMM U Apyrux
BO30OHOB/AEMbIX MCTOYHMKOB HE TONIbKO LWAr K YMEHbLUEHWIO YrAepoAHoro Bbibpoca, HO U
CNocobCTBYET CO34aHMI0 YCTOMYMBOIO M HE3aBMCUMMOIO SHepreTnyeckoro byayulero Ansa ropoaa.
Mcnonb3oBaHWe COMHEYHbIX MNaHenen AOAA NPOM3BOACTBA  3/IEKTPOIHEPTMM  MO3BOAAET
MaKCMMaibHO WMCMO/1b30BaTb MOTEHLMAN NOCTYNaloWen Ha MECTO COJIHEYHOM 3aHeprun. [5]3T0
MOMOTraeT CHM3UTb MCMNONb30BaHWE TPAAMLUMOHHbBIX MCTOYHMKOB SHEPTMM, TaKUX KaK yronb UM
NPUPOAHbIN ras, u yMeHbLLUaeT cooTBeTCTBYoLMe Bbibpockl CO2. Kpome TOro, CoNHEeYHbIe NaHenu
MOTyT BbITb YCTAHOBNEHbI HA PA3/IMYHbIX COOPYKEHMAX OT KUIbIX AOMOB A0 KOMMEPYECKUX U
0bOLLECTBEHHbIX COOPYXKEHWA, YTO AenaeT WX LWWMPOKO AOCTYMHbIMW ANA MCNOAb30BaHWA B
ropozCcKon cpeae.

OAHAKO BaXHO TaKKe paccMaTpuBaTb ApPYrMe WMCTOYHWKM BO30OHOBAAEMOM 3SHEPruu,
TaKMe KaK BETPOBaA 3Heprua, rmaposHepreTmka M HBuomacca. PasHoobpasmMe WMCTOYHWMKOB
NO3BO/IAET MaKCMMa/bHO MCMNOAb30BaTb PECYPCbl M CO34aBaTb CTAabU/IbHLIA U 3PPEKTUBHbIN
3HepreTMYecKMin MMUKC ana ropoda. BHeapeHne B030OHOBNAEMbIX MCTOYHUKOB SHEPTM ABNAETCA
BaXKHbIM LArom B HanpasAeHWW YCTOMYMBOrO Pa3BUTMA ANA ropoda AamaTtbl. ITO Nomoraet
obecneynTb MNOCTOAHCTBO MNOCTAaBOK 3SHEPrUW, YMeHbLMWTb BbIOPOCHI BpeAHbIX BELLeCTB U
cnocobcTBOBaATL CO3A4aHMIO 3,0POBOM M SKONOTUYECKM YNCTOM Cpeabl ANA KUTenern ropoaa.
BbiBOA,

PaspaboTka NporpaMmbl peHoBaLMK XMnoro GoHAa ABAAETCA Warom B byayliee anAa
ropoga AnmaTbl. BaKHO He TO/MbKO pelaTb Tekylime npobaembl, HO MU CO34aBaTb HKUAULLHbIN
doHA, KoTopbln OyaeT oTBevaTb TpebOBaHMAM COBPEMeHHOCTM W ByaeT cnocobcTBOBaTb
YCTOMYMBOMY pa3BUTUIO ropoda. Peanmsauma nporpammbl K 2030 rogy OTKpoeT HOBble
BO3MOXHOCTW ANA KuTenen u caenaeT AnmaTtbl elle 6onee NpuMBAEKATENbHbIM ANA KU3HU U
NHBECTULMNA.

Pa3paboTka 1 BHeApeHWe NPOorpaMmmbl PEHOBALMM KUAULWHOTO GoHAA roposa AnMaTbl A0
2030 rofa ABNAKTCA KPUTUMYECKM BaXKHbIMW Waramu Ana obecnevyeHns yCTOMYMBOTO PasBUTUA,
YAYYWEHMA KayecTBa KM3HM M CO34aHMA IKONOTMYECKM YCTOMYMBOW FOPOACKOW cpeabl. ITa
nporpamma npeaycmaTpmMBaeT He TONbKO MOAEPHM3ALMIO N 0BHOBNEHME Knnoro ¢oHAa, HO U
co3faHne MHGPACTPYKTYPbl, OTBEYAIOLLEN NOTPEOHOCTAM COBPEMEHHOM KM3HN U IKOOTUYECKUM
TpeboBaHMAM. MNpKn ycnewHoM BHeAPEHWUM NPOrPaMMbl Mbl MOXKEM OXKMAATb YY4LLIEHNA Ka4yecTBa
U3HU KUTENEN, CHUKEHMA BbIBPOCOB M CO34aHMA 340P0BON U KOMMOPTHOM rOpoACcCKOM cpelbl
A5 BCeX CNoeB HacesieHua. [NoaTomy Heob6XoAMMO NPOAOKATb aKTUBHYO paboTy No pa3paboTke
W BHEAPEHMIO 3TOM MPOrpaMmbl C Lenbto obecnevyeHnsa yCTOMYMBOTO Pa3BUTUA U YAYULLEHWSA
KauyecTBa XXM3HM KuTenen Aamarbl.

Peanuzauma nNporpammbl  peHoBauMWM  XuauwHoro ¢oHAa onpeaensetca  Kak
CTpaTerMyeckn BaxkHaa ans obecneyeHWs yCTOMUMBOTO Pa3BUTMA U YAyYlWEHMA KayecTBa ero
XuTenel. [7]3Ta nporpamma npeaycMmaTpuMBaeT He TO/IbKO MOAEPHM3AUMIO U PEKOHCTPYKLMIO
CYLLLECTBYHOLLMX *KM/IbIX OOBbEKTOB, HO M MO3BOIUT aKTUBHO BHEAPATH HOBbIE SKO/IOTMYECKM YNCTblE
TEXHONOTMM U CTaHAAPTbl, KaTeropmsmpoBaTb PEHOBMPYEMbIE Y4aCTKM B 3aBMCMMOCTM OT
NPUOPUTETOB WM HaMpPaBNEHWA Pa3BMTMA ropoda, a TaKXKe MpuAaacT MMMyAbC Ha Cco3daHue
KOMPOPTHbIX W 3HeprosaddeKTUBHbLIX YCAO0BUN ANA NPOXKMBAHMA. PesynbTaTom ycnewHom
peannsaumm NporpaMmmbl CTaHeT obecneyeHne AOCTYMHOTO M KAYeCTBEHHOrO W/bA O1A BCEX
CNOEeB HaceNneHusa, a TaKKe CO34aHWe 340POBOM M IKONOTMYHECKM YMCTOM rOPOACKOM cpeabl.
Y4ynTbIBaA Ba)KHOCTb 3STOW MHMUMATMBLI ANA Oyayuwlero pasBMTMA ropoga, HeobxoAmmo
NPOAOMKATL yCUAMA MO pa3paboTKe W BHEAPEHWMIO MPOrPamMMbl, OMUPAACb Ha MNOAAEPMKKY
0bLLECTBEHHOCTM M aKTUBHOE COTPY/AHMYECTBO BCEX 3aMHTEPECOBAHHbIX CTOPOH.
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Bnarogapa pa3paboTke M BHeAPEHMIO MPOrpaMMbl PEHOBALMM KUAMLWLHOMO GoHAA A0
2030 ropa ropoa AnmaTbl MMEET BO3MOMKHOCTb PELLNTb PAg, akTyalbHbIX Npobaem, CBA3aHHbIX C
KUIMLWHBIM X039MCTBOM. ITa Nporpamma siBAseTca KatodeBon ans obecnevyeHns sdeKTUBHOTO
MCNO/Ib30BAaHMA PECYPCOB, YAYYWEHUA YCAOBUA MPOMKMBAHWUA HACENEHUMA W CHUXKEHUA
HEraTUBHOrO BAMAHMA Ha OKpyXKalowyto cpeay. Y4MTbiBaa HeObXOAMMOCTb W3MEHEeHWN B
KUANULHOM CEKTOpe AN COOTBETCTBMA COBPEMEHHbLIM TpeboBaHMAM, NPOrpaMmma PeHoBaLUn
CTAaHOBMTCA CTPATEMMYECKMM LLIAromM B HanpaB/leHWM YCTOMYMBOrO Pa3BUTUA rOPoAa.
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Abstract

This thesis explores education's vital role in society, focusing on its function as a formal
organization and its impact on human capital development. It discusses Azerbaijan's education
reforms, addressing socio-cultural functions and challenges like vocational education reform and
socio-economic disparities. Emphasizing legislative and strategic initiatives, it advocates aligning
education with labor market needs and fostering human resource development to shape
Azerbaijan's future in the 21st century.

Keywords: Social institution, formal organization, education reform, human capital,
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Introduction

In the process of normal functioning and development of society, the social institution of
education plays an extremely important role. Material and spiritual values, knowledge,
experience, and traditions collected by the work of previous generations are transferred to the
new generation. Education can be characterized as a relatively independent system: its task is the
regular acquisition and learning of certain knowledge (primarily scientific), ideological and moral
values, skills, habits, behavioral norms by members of society (Durkheim, Emile, 2013).

If we analyze the internal organization and structure of the education system, we will see
that the education system and its main components - schools and universities - are types of
complex formal organization. There are some good reasons to see the education system as a
formal organization. For example, in universities, as in any complex formal organization, there are
opportunities to build a professional career by occupying a higher social position. In addition,
informal and trusted relationships (both between teachers and students) play an important role
in educational institutions, as in formal organizational types, which have a significant impact on
the educational process (Lee, Jenny J., 2021).

Another positive aspect of the formal organization of education is the coordination of
different levels of management, which allows for the effective implementation of the state policy
of education, which is considered an important factor in the formation of the labor market in the
country.

The process of reforms in the higher and secondary education system that began after the
Republic of Azerbaijan gained independence, as expected, led to the effective implementation of
the social functions specific to the educational institution to a certain extent. This primarily
concerns its socio-cultural functions - the spread of culture and the socialization of the younger
generation.

Currently, there is a demand for education in the country and the fact that the education
system remains one of the main social systems, which is extremely difficult, is the reason for the
development of higher education institutions, which are considered social institutions. The result
is the formation of human capital and the creation of a quality workforce in the labor market, the
increase of modern production areas and positive economic growth. Namely, the elimination of
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the gap between the institutional component of education and the socio-cultural development of
the modern world allows the elimination of non-functional phenomena in the practice of the
education system, increasing its efficiency, and the ability to respond adequately to the challenges
of modern times.

The education system of our modern country does not lag behind the development needs
of society, but it functionally depends on a number of basic and superstructure subsystems. The
lack of a vocational education system, which includes a wide network of training centers and non-
state educational institutions for the training of the unemployed, despite the presence of state
higher, secondary, vocational and technical educational institutions, and training institutes for
specialists, is the relevant lag in this area.

At the same time, it should be noted that the growing role of secondary vocational
education in the development of regional socio-economic complexes determines the
strengthening of orientation of regional labor markets to the characteristics of personnel needs.
The development of the economy and the social sphere in the conditions of global technological
and informatisation processes also requires the training of middle-level specialists who combine
intellectual and practical activity with a sufficient amount of fundamental knowledge and
multifunctional skills (Souto-Otero, Manuel, et al., 2020). Foreign studies show that for a post-
industrial society, at least 30% of the adult population has higher education (Marginson, Simon,
2016). It is necessary to be educated. However, the current system of higher professional
education, even theoretically, is not able to meet the educational needs in such a volume.

In general, the democratization of the education system and its adaptation to market
conditions make a positive contribution to this field, but undesirable trends also emerge. This is
explained by the socio-economic stratification in Azerbaijan and the uneven socio-economic
development of the regions. At the same time, higher education becomes one of the mechanisms
of reproduction of high social classes. Thus, these listed deficiencies can lead to the lack of demand
for qualified personnel in society, a decrease in professionalism, and a decrease in social and
professional mobility.

Until the end of the 90s, we can say that a contradictory situation was created in the field
of education, consisting of a combination of crisis and progressive processes, rapid growth and
stagnation. The role of education in the modern Azerbaijani society began to be considered among
the main factors and guarantees:

- Economic development and national security;

- Provision of human fundamental rights and freedomes;

- Social security, professional mobility, work career and high quality of life of the individual,

- Confirmation of law enforcement and formation of civil society.

One of the most exemplary results of the reassessment of these values was a rapid increase in
the student body in higher education institutions. Compared to the end of the 80s, the number of
graduates of general education schools applying for admission to higher education institutions has
increased a lot. Thus, the number of students admitted to higher education institutions increased
by 67.9% in the 2019/2020 academic year compared to the 2000/2001 academic year (table 1).
Therefore, depending on the social origin and ownership status, however, the vast majority of
young people consider higher education to be their need, an inalienable right and, in many ways,
a vital necessity.

Changes in the social situation affected the state policy in the field of education. This includes
the Decree of the President of the Republic of Azerbaijan on the approval of the "Action Plan on
the Implementation of the State Strategy for the Development of Education in the Republic of
Azerbaijan" adopted in 2015, the Law of the Republic of Azerbaijan on Education dated June 19,
2009, the Decree of the President of the Republic of Azerbaijan, 2016 "Strategic Roadmap for the
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perspective of the national economy of the Republic of Azerbaijan" approved by the Decree dated
December 6, 2011 and other normative-legal acts can be attributed.

Tablel. Number of students admitted to state and non-state higher education institutions (at the
beginning of the academic year)

Years 2000/20 | 2005/20 | 2009/20 | 2014/20 | 2015/20 | 2018/20 | 2019/20
01 06 10 15 16 19 20

Undergraduat | 26403 28747 29822 35801 33645 42102 44324

es, person

Post- 2752 3236 3934 4913 4953 6937 6998

graduates,

person

Education reform in Azerbaijan began to be accepted as a condition and driving force. The Law
of the Republic of Azerbaijan on Education was one of the first documents that proved that the
state, which completely excluded itself from education management in the 90s of the 20th
century, tried to strengthen the role of state power and education management again. This
document serves as a conceptual basis for the reformation and further development of the
education system. There is a tendency to combine the efforts of all branches of government, along
with the involvement of public organizations and business circles interested in the implementation
of systemic socio-economic transformations, including education.

The "Strategic Road Map" voiced new social demands and defined modern approaches to the
organization of vocational education. Thus, the main goal of vocational education is determined
to prepare an employee with an appropriate level and profile, who is competitive in the labor
market, competent, responsible, who knows his profession perfectly and is focused on related
fields of activity, who is able to work effectively in his work. For the first time, this document
presents the needs of various sectors of the economy, science, technology and regional labor
markets and the prospective needs of their development as the main factor in the renewal of
vocational education. The following are particularly important for the creation of a new
employment system for graduates of professional educational institutions:

Key actions include predicting labor market needs and fostering collaboration with
vocational education institutions, recruitment agencies, and employment services. Additionally,
segmentation of education, optimization of professions, structural reconstruction of vocational
education, technological integration, and interdisciplinary programs are vital. These efforts aim to
elevate the status of university science, facilitate continuous professional growth, retrain
unemployed populations, and engage employers in educational reforms, ensuring alignment with
modern standards and fostering personnel development. The analysis of the documents showed
that the importance of solving the employment problems of vocational school graduates, including
higher education, is emphasized everywhere. However, in Azerbaijan the current state of the
educational institution still does not allow solving some problem:s:

- Lack of flexibility to meet population and labor market needs

- Insufficient harmonization of national cultures and interests of ethnic communities

- Limited involvement of employers and social partners in educational reforms, including

modernizing standards and personnel policies at institutional levels

Jacques Hallak, of UNESCO, highlights education's pivotal role in human resource
development, crucial for societal progress. Education contributes to ethical, health, economic,
socio-cultural, and environmental advancements. Reforming Azerbaijan's education system is
essential for aligning with state-political and socio-economic conditions, fostering dynamic
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national development in the 21st century. These changes are pivotal for the country's human
resource growth.

Conclusion

While progress has been made in reforming Azerbaijan's education system, persistent
challenges remain, including aligning vocational education with market demands, flexible
curriculum structures, and increased stakeholder involvement. Urgent efforts are needed to
ensure education adapts to evolving socio-economic dynamics, empowering individuals and
advancing the nation in the 21st century. This initiative forms the foundation for cultivating a
youth workforce equipped to meet the demands of the modern labor market.
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The theory of human capital has been developed in world economic and management science
since the 50s. XX century It develops the ideas that already existed in the works of the classics of
political economy about man as the bearer of a special factor of production - labor - which cannot
be removed from a person and acquired as property.

At the same time, the factor of production, which is carried by people, constitutes the wealth of
society as a whole, since it is objectively used by the national economy to produce goods and
services. Karl Marx and Friedrich Engels, who considered this problem, absolutized labor as a
factorin the formation of “fair” value. The theory of socio-economic formations already contained
elements of the analysis of human labor (characteristics of labor relations and the mode of
production, as well as the concept of class struggle). However, already in the middle of the 20th
century. It became clear that maintaining the existence and development of human knowledge,
skills and abilities requires certain costs.

That final consumption, which was previously considered exclusively as expenses, began to be
viewed as investments in people, forming human capital. A person invests in himself, expecting to
receive higher interest on human capital in the future (in the form of wages, entrepreneurial
profits, etc.). Organizations interested in higher labor productivity of employees can also invest in
human capital. With the development of the new institutional theory, primary econometric tools
were created for studying human behavior aimed at increasing the value of human capital in the
long term.

In modern theory, the human factor distinguishes three main components:

e pure labor;

e natural abilities (innate inclinations), which correspond to rent for these abilities;

e human capital, which corresponds to the income on this capital.

Human capital is the stock of knowledge, skills, abilities, and motivations available to each person.
Investments in it include education, accumulation of industrial experience, health care, geographic
mobility, and information search. Individual human capital is the accumulated stock of special
specialized knowledge and professional skills of an individual, allowing him to receive additional
income and other benefits compared to a person without them.

It is necessary to distinguish between human capital as a factor of production that is converted
into company profit, and human potential as a predictive assessment of a person’s capabilities in
given conditions. This obviously broader concept takes into account not only those factors of
production of which a person is a carrier, but also various social conditions that promote or hinder
the development of human capital. The human potential of an individual, therefore, is a predictive
assessment of the development of his human capital in specific sociohistorical conditions, taking
into account the influence of various micro- and macroenvironmental factors.

The human capital of a social organization is usually understood as the entire human capital of the
people included in it, and the human resources of an organization in the narrow sense are those
knowledge, abilities, skills, abilities and human labor that can be used for commercial purposes (or
to achieve the goals of a social organization, if we are talking about a non-profit organization). In
this case, the concept of human resources is used in a sense that is narrower in comparison not
only with the context of the national economy, but also with the concept of human capital. This
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situation indicates some instability of the conceptual apparatus of the general theory of capital
and the general theory of management HakoHel, TeKkyllee COCTOAHME Ye/0BEYECKOro KanuTana
KaK 3/1leMeHTa HallMOHabHOro BoraTcTBa XapakTepmnsyeTcs NOHATMEM Ye0BEeYeCKMX pecypcos. B
LWMPOKOM CMbIC/Ie CNOBa MO, Ye/0BEYECKMMWU pecypcamMu LenecoobpasHo MOHMMATb BCHO
COBOKYMHOCTb PECYpCOB, MPEACTaBAEHHY0 Ha PbiHKE Tpyaa, HOCUMTENEeM KOTOPbIX ABAAETCA
YyenoBeK, BKAYAA U MX YeN0BeYeCKMi noTeHUmMan. [ Npy 3TOM y4MTbIBAOTCA MU KONMYECTBEHHbIE
XapaKTePUCTUKM HaceneHMa U PblHKa TPy[a, XapaKTepusyloliMe YUCAEHHOCTb Jtoaeln,
06N1aJatoWNX TEM UM MHBIM YPOBHEM Pa3BUTUA YEN0BEYECKOro KanuTasa M Tem WAU WMHbLIM
4eno0BeYECKMM MOTEHLNAOM.

On the scale of the national economy, the development of human capital turns out to be one of
the priority areas of state social policy, and the state of human resources is determined by various
measures of state socio-economic policy. Education systems, health care, state regulation of
working conditions constitute human potential and influence the state of human capital, and state
demographic policy and objective trends in natural reproduction of the population and migration
determine the quantitative characteristics of human resources.

Another concept whose subject area is close to human capital, even to the point of using them as
synonyms in certain publications, is social capital. Capital is a set of real or potential resources
associated with the possession of a stable network (system) of more or less institutionalized
relations of mutual acquaintance and recognition, ie. with a person's membership in a group.
Social capital, as follows from the definition, cannot be identified with human capital or included
in it either at the level of social organization or at the level of society (national economy). However,
he participates both in the formation of human capital (at the stage of personal development) and
in its implementation. Social capital can be considered as one of the characteristics of human
resources and a factor in the formation of human potential, since human potential takes into
account the relationships between people, which constitute the essence of social capital.
Innovative activity in the social subsystem of an organization has a direct impact on the state of
social capital and human potential, and also, through them, on human capital. To summarize, it
can be stated that social innovations aimed at human resources and the social subsystem of the
organization affect both human capital and human potential and social capital. However, any
changes in the properties of human potential and social capital lead to a change in the state of
human capital, since human potential sets the conditions for the formation of human capital, and
social capital sets the conditions for its implementation. Therefore, innovations aimed at human
potential and social capital also need to be taken into account when analyzing innovative human
capital management.

131



I Proceedings of the 6th International Scientific Conference

The cultural adaptation of Project
Management Practices: Case study of
Multinational organization

Seitzhan Akniyet

2nd year undergraduate in Kazakh British Technical University (KBTU), city Almaty, Kazakhstan
Kuspanova Zhanylsyn

2nd year undergraduate in Kazakh British Technical University (KBTU), city Almaty, Kazakhstan

Annotation

This article presents a case study analysis of cultural diversity in project management
within a multinational technology company. It explores how cultural diversity influences team
dynamics, communication, decision-making, conflict resolution, and work-life balance in project
settings. The findings offer valuable insights for practitioners and scholars interested in
understanding and managing cultural diversity within project teams in multinational corporations.

Key words: adaptation, international companies, multinational personnel, project
management, cultural diversity.

Today in the world there are a huge number of companies whose activities extend far
beyond the national borders of their country. With the realization that the world is becoming
smaller because of globalization, which resulted in the emergence of transnational corporations,
an understanding arose that taking into account national characteristics in human resource
management plays an important role in business, since improperly organized work in such a team
often affects the effectiveness of the entire company, and therefore its profits.

For further work we need to introduce some terms, namely:

Multinational personnel are a composition of employees of an institution, consisting of
employees of different nationalities, having their own special traditions, values, practices and
religion.

Human resource management is a method of personnel management for companies that
view employees as the most valuable resource in competitive conflicts. and must be maintained
and developed to achieve the strategic goals of the organization. [1]

In today's globalized world, there are many companies whose employees come from
different countries and nationalities. Of course, there are challenges in managing such a
workforce. This is because cultural identity strongly influences motivation and control. The role of
management in these organizations, including HR specialists. Ultimately, it is about developing a
program that allows people from different cultures to showcase their strengths. At the same time,
they effectively collaborate as a team with representatives of other countries to solve these
problems. Therefore, the concept is focused on managing business relationships at the
intersection of different cultures.

A) Working conditions at the meeting place of different cultures and mutual interaction
of successful enterprises.

b) Managing intercultural conflicts in the business environment

c) Development of multicultural skills for entrepreneurs, managers, and employees.

Every organization chooses a business strategy. Guiding principles and own intercultural
activities. Large multinational companies that open subsidiaries abroad (overseas) try to adapt to
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the new culture of the host country without losing their identity. The experience of large
international companies shows that if intercultural relations are managed correctly, cultural
differences can turn into additional opportunities. These properties can be divided into the
following groups:

1. Facilitating the establishment of a collective knowledge repository, enabling the
integration of insights across different cultural backgrounds.

2. Fostering the enhancement of creative capacities within the team.

3. Exploring avenues for knowledge utilization, including the adoption of alternative
approaches and the broadening of application methodologies [2].

Microsoft Corporation, headquartered in Redmond, Washington, USA, stands as a key
provider of software, services, and solutions on a global scale. Operating in over 190 countries,
Microsoft boasts a diverse workforce representing a myriad of cultural backgrounds. The
company's dedication to innovation, collaboration, and inclusivity positions it as an ideal subject
for exploring the dynamics of cultural diversity in project management practices.

Microsoft's project teams exhibit diversity in cultural backgrounds, reflecting the
company's expansive global presence. For instance, within a project aimed at developing a new
cloud computing platform, the team comprises software engineers from India, China, and the
United States, alongside marketers from Brazil, Germany, and Japan. This heterogeneous team
composition fosters a rich array of perspectives, expertise, and cultural insights, thereby
enhancing problem-solving capabilities and creativity.

Cultural diversity shapes communication styles within Microsoft's project teams. Team
members from distinct cultural backgrounds may exhibit varying preferences in communication,
ranging from direct and assertive to indirect and context-dependent approaches. Project
managers at Microsoft must adeptly navigate these differences by promoting open dialogue,
active listening, and cross-cultural communication training to facilitate effective collaboration and
communication.

Cultural disparities influence decision-making processes within Microsoft's project teams.
While some cultures may emphasize consensus-building and inclusivity in decision-making, others
may lean towards hierarchical or authoritative approaches. Project managers are tasked with
tailoring decision-making processes to accommodate cultural preferences, encourage
participation, and ensure alignment with project objectives.

Cultural diversity impacts the handling of conflicts within Microsoft's project teams.
Cultural norms and communication styles play a pivotal role in shaping the expression and
resolution of conflicts, with some cultures favoring direct confrontation and others opting for
indirect or conciliatory approaches. Project managers assume a critical role in facilitating
constructive conflict resolution by fostering cultural understanding, empathy, and collaboration
among team members.

Cultural perspectives on work-life balance vary among members of Microsoft's project
teams. While certain cultures may prioritize long work hours and dedication, others may value
leisure time and personal fulfillment outside of work. Project managers must accommodate
diverse expectations regarding work hours, flexibility, and time off to foster employee well-being
and enhance productivity.

Using Microsoft as an example, it can be also said that success in international business
depends on the ability to understand and manage the influence of cultural and institutional
differences. In this sense, the main obstacles to a common understanding can be identified and
analyzed: 1) ethnocentrism, 2) stereotypes, 3) distorted perception of reality, 4) ignoring cultural
differences and details of the situation.
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Let's reveal some of them. One of the most well-known barriers associated with cultural
misunderstanding is ethnocentrism, which is the perception of the ideas, behaviors and practices
of other cultures in terms of one's own culture, the judgment of which does not allow one to fairly
evaluate other cultures.

One of the clearest manifestations of ethnocentrism is arrogance regarding language,
which is very pronounced among the British. They are accustomed to all negotiations taking place
in their native language, English, and they believe that representatives of other countries are
obliged to “adapt” to them.

Also, one of the main obstacles to mutual understanding is stereotyping, or stereotyping
- this is the process of forming a stable idea or image of any people, events, or phenomena. If,
when communicating with a person of a different nationality, race, gender, we have stereotypes
about him, or if we consider him wrong or inferior in this or that matter, then we are unlikely to
achieve the overall goal of our conversation and may not be able to come to one correct rational
decision.

National stereotyping is a simplified, emotionally charged idea of one people about
another or about itself. As a rule, this is a rather complex product of the development of a
particular culture, political events, and other processes. Thus, a national stereotype can be defined
as a biased attitude towards a representative of a particular nation because what is acceptable for
people of one nation is often prohibited for another [3].

To effectively manage the process of intercultural adaptation, it is necessary to identify
the stages of awareness of the "foreign" cultural environment. Young, inexperienced managers
often experience culture shock when communicating with foreign partners in international
organizations. In other words, when an individual encounters another cultural environment,
another culture, or a foreign place, he experiences emotional or physical discomfort and
disorientation. People experience a new culture shock and find it difficult to adapt to the new
environment. On the other hand, a new environment can be exciting, stressful, unexpected, or
completely disappoint your expectations.

When selecting candidates, it is important to consider not only their high qualification
and professional activity in their country, but also their characteristics and attitudes, such as their
low ethnicity and willingness to work in other countries. Support from newlywed spouse and other
family members, Fluency in host country, Travel experience and ability to cope with stress.

Appointments are made on a country-by-country basis. Acculturation of expatriate
workers occurs more quickly if they are assigned to work in a country whose culture and customs
are like that of their home country and have consistent historical, national, and religious roots.

startup training. The upgrade involves the preparation of foreigners for deployment to
another country. Foreign employees should learn the country's language, geography, history,
religion, culture, customs, political situation, economic situation, and climate. Preparation is
critical so that expats and their families can easily adjust to a foreign country.

Advice and support. An employee moving to a new country needs help from the
organization. Most companies appoint a mentor who can be a senior extern, a former manager, a
local employee of the organization or a local support group. The main function of this adaptation
phase is to provide settlement and resettlement assistance and familiarize foreigners with culture,
customs, traditions, norms of behavior and language teaching.

The repatriation process also requires specific training for workers during the transition
from one culture to another and includes the development of repatriation policies and
organizational programs to support returning workers. It includes career planning, training, and
other activities aimed at ensuring the availability of financial compensation and reduces the
counterculture shock when foreign workers are deprived of the privileges and advantages they
enjoy abroad [4].
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In the conditions of globalization of international business, great importance is attached
to the development of cross-cultural sensitivity and adaptability of employees of multinational
companies. Special educational programs have been developed to introduce children to the
values, ideas, traditions, religions and behavioral norms accepted in different cultures, to compare
cultures in a positive way and to overcome ignorance.

Employees of multinational companies must develop cultural empathy to adapt to the
diversity of national cultures. Cultural empathy means knowing and appreciating cultural
differences and using them in business relationships. Acknowledging that each culture contributes
to the company's performance and using employees' cultural differences to achieve common
goals creates a collaborative environment that ignores nationality and focuses only on employees'
professional qualifications and skills.

Multicultural managers are trained by international business companies around the
world. Unlike foreign managers, they must be prepared to work in different cultures. Multicultural
leaders are often fluent in more than one foreign language, have low levels of ethnocentrism, high
adaptability, and high intercultural sensitivity. The study of cultural diversity and respect for
representatives of all national cultures allows managers to choose the most valuable ones,
considering individual characteristics, and to establish cross-cultural relations between
employees.

In conclusion, we would like to say that the process of adaptation of new foreign
employees in a company is a very important and responsible process that affects many aspects of
the company’s activities. Before coming to work in a foreign organization, an expatriate should
become familiar with the traditions, customs, culture, political situation, and economic conditions
of the new country, because this is necessary to mitigate the adverse effects of culture shock for
the expatriate and his family.
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AHHOTauMA. BaHKOBCKaA [AeATeNbHOCTb MrpaeT KAYEBYHD POJAb B 3KOHOMMUYECKOM
Pa3BUTUKN, MOCKONbKY 0becneynBaeT ycToMYMBOCTb GYHKLUMOHUPOBAHMA KOMMEpPYECKMX BaHKOB.
B ycnoBMAX COBPEMEHHOrO 3KOHOMMYECKOTO Pa3BUTUA TPeboBaHMA K GUHAHCOBOMY COCTOAHMIO
H6aHKoB cTaHOBATCA Bonee ecTkumm. ObcyKaaa BAnAHME rnobanbHbIX SKOHOMUYECKUX TPEHAO0B
Ha QUHAHCOBYID YCTOMYMBOCTb OAHKOBCKOM CUCTEMbI, BaKHO PACCMOTPETb CYLIHOCTb MW
0COBEeHHOCTM 3TOro B3aumoaencTama. JlaHHbIM acneKkT OKa3blBaeT CYLLECTBEHHOE BO3AENCTBME He
TONbKO Ha camy OaHKOBCKytO cdepy, HO M Ha 3KOHOMMKY B UenoM, GOPMUMPYA OCHOBY A5
3¢ deKTMBHOrO PYHKUMOHMPOBAHNSA GUHAHCOBON CMUCTEMbI. B CTaTbe pacCMOTPEHbI CYLWHOCTb U
0COBEHHOCTN BAMAHMA N06aNbHbIX 3KOHOMMYECKMX TPEHA0B Ha (GMHAHCOBYID YCTOMYMBOCTb
HaHKOBCKOM CUCTEMDI

KnioueBble cnoBa: 6aHKOBCKaA cucTeMa; passuTMe; npobnembl;  YCTOMYMBOCTb
HaHKOBCKOro CEKTOPa; LeHTPaAbHbIM DaHK; KpeaAUToBaHMeE; akTMBbl OaHKOB

BeegeHve. [laHHas paboTa nocsAlleHa UCCNeA0BaHMIO COCTOAHMA BAHKOBCKOW CUCTEMbI
PK 1 AvHamuKe ee QYHKUMOHWMPOBAHMA B YC/NOBMAX HeoNpeaeNeHHOCTM 3KOHOMWUYECKOro
Pa3BUTMA. AKTYaNbHOCTb NMPMOBPETatoT BOMPOCHI, CBA3aHHble C obecneyeHnem yCTOMYMBOCTH
HaHKOBCKOro CEKTOPA CTPaHbl ANA NPeoA0NEeHUA KPU3UCHBIX ABAEHUI, BbI3BAHHbIX PAa3/IMYHbIMM
HEeraTMBHbIMW BHELWHUMM U BHYTPEHHMMW GakTopamu. Llenbto AaHHOro nccnefoBaHua ABnaeTcA
onpeAeneHne ypoBHA PA3BUTUA W CTEMEeHM YCTOMYMBOCTM OAHKOBCKOW CUCTEMbI B YC/NOBMAX
CTarHupytoLwen skoHoMnkm [1, c.27].

ABTOpPOM B X0/Ze NpoBeAeHHOM PaboTbl ObIIM MCMONB30BaHbI BPEMEHHbIE AMHAMUNYECKNE
[aHHble N0 Pa3IMYHbIM acnekTamM BaHKOBCKOrO CeKTopa C onpeaeneHnemM OCHOBHbIX TEHAEHUMN
ero passutuA. MpoBeaeHa OLEHKA CTeMNeHN UHTerpauum 6aHKOBCKOM CUCTEMbI B HALLMOHANbHYIO
9KOHOMMKY C UEeNblo onpeaeneHns BeNUYMHblI B3aMMOBAMAHUA ABYX WMHCTUTYTOB. B cTaTbe
onpeAesnieHa Bo3pacTatollana posib OAHKOBCKOW CUCTEMbI B CTMMY/IMPOBAHMM 3KOHOMMYECKOTrO
Pa3BUTUA, aKTMBbI KOTOPOW BrepBble NpeBbicnan obbem BBI [2, c.43].

OCHOBHAA YACTb MCCEJOBAHNA

3a nocnegHue OeCcATUNETMSA  Ka3axCTaHCKMM  GaHKOBCKUIM  CEKTOp CTa/sl  BaXKHOM
COCTaBAAOLWEN SKOHOMUKN M OCHOBON GUHAHCOBOM CUCTEMbI CTPAHbI, BHEC 3HAYUTENbHbIN BKAAL,
B SKOHOMMUYECKMIA POCT M CTabMNbHOCTb. BaHKM CTpaHbl BOCCTAHOBM/IM CBOW CU/IbI MOCE MHOTUX
npobaem, KOTOPble CONMPOBOXKAAIN SIKOHOMMKY C Ha4ana MUPOBOro GpMHAHCOBOrO Kpu3mca B 2008
rogay, ¥ NPOAEMOHCTPMPOBAAN YCTOMUYMBOCTb K TEKYLLMM Bbl30BaM, BKItoYasa naHaemmto Covid-19
M BOMHY B YKpaumHe. BaHKM cTaHOBATCA BCe Honee ycnewHbIMW B MHTErpaumm ouHTexa u
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LUMPPOBLIX TEXHONOrMA - DBAHKOBCKas CUCTEMA ABAAETCA MepenoBblM CEKTOPOM 3KOHOMMUKM
KasaxctaHa a1a pa3sutna MHGOPMaLMOHHbIX TEXHOOTMIA U HOBbIX BUAOB AeAaTesibHOCTH [3, ¢.17].

Yto KacaeTcs KasaxcTaHa, TO NPaBUTE/NIbCTBOM MNPUHATO HECKOIbKO aHTUKPU3IUCHbBIX
NPOrpamm Mo NPeoao/IEHMIO 3TOrO ABIEHMA, HEraTUBHO B/IMAIOLLETO Ha CTabuibHOE pa3BUTME
3KOHOMMKM, N ee BezonacHocTU. OHATHO, YTO OCHOBY SKOHOMMYECKON 6e30MacHOCTN COCTaBAAET
He TO/NbKO rocyJapcTBeHHas COOCTBEHHOCTb WM aKTUMBbl  HAUMOHA/NbHbIX  KOMMAHWN,
30/10TOBA/IIOTHbIE pPe3epBbl rOCYAapCTBa W aKTMBbl HAUMOHANbHOro OaHKa, HO TaKkwe ee
onpeaensatoT U akTUBbl KOMMEPYECKUX BAHKOB U APYrMX y4acTHUKOB GUHAHCOBOrO PbiHKA.

MpaBuTenbcTBO KasaxctaHa o0406pUA0  HECKONbKO MHMUMATMB no 6opbbe no
NPeoaoNeHMNIO 3TOro ABNEHMA, YTOObI NPEOA0NETb 3TY CUTYaLIMIO, HaNPaBAEHHYIO Ha yCTOMYMBOE
Pa3BUTUE SKOHOMMUKM CTPaHbl. O4EeBUAHO, YTO OCHOBOM 3KOHOMMYECKOM Be30MacHOCTM ABNAIOTCS
aKTMBbI TOCYAAaPCTBEHHbIX HALMOHAAbHbIX NPEeANPUATIM, 30/10TOBAJIIOTHbIE aKTMBbI FOCY43aPCTBaA U
aKkTMBbl HauMOHanbHOTro HGaHKa, a TakKe aKTMBbl KOMMEPYECKMX BaHKOB M ApPYrMx y4acTHUKOB
dMHAHCOBOrO PbIHKa.

BaHKOBCKMNI CEKTOP KOHTPOAMPYeT dMHaHCOoBYIO cucTeMy KasaxcTaHa - K KoHuy 2024 roaa
Ha ero Aot ByaeT NPUXOAUTLCA OKONO 86% aKTMBOB GUHAHCOBOM cMCTEMbI. 10 COCTOAHMIO Ha
KoHel, wnons 2023 roga aktmebl 10 KpynHenwmx 6aHkoB KasaxcTaHa cocTasaaam nodytn 90%
aKTMBOB BCcero HaHkoBCKOro cektopa (Tabnuua 1) MaccoBoe nepepacnpeneneHve akTMBOB
CbepbaHKa 1 nx pacnpeaeneHune no aApyrum bBY BHECIO HEKOTOPbIE M3MEHEH WA B CMIUCOK B KOHLLE
nonsa 2023 roaa.

Tabanua 1 - Ton 10 6aHKOB MO akTMBaAM, MAPA, TEHTe

HasBaHuve 31.07.2023 31.12.2022 31.12.2021
HapoaHbin baHK KasaxcTaHa 13 13 11
450 863 632
KASPI BANK 5932 5087 3602
baHk UeHTpKpeaunT 4 583 4347 2 070
OtbHackl baHk 3703 3440 2 804
ForteBank 3051 2914 2483
EBpasninckmin baHk 2 852 2 360 1418
Jusan Bank 2 588 2 844 2 609
BaHk ®pmaom PurHaHC KasaxcTaH 2 006 1264 398
BaHk RBK 1843 1984 1270
bepeke baHk 1 800 1695 4222

HecmoTpsa Ha Honblloe KonmyecTBo BaHKOB B pUHAHCOBOM cucTeme KasaxcTaHa, 405
HaHKOBCKMX aKTMBOB B BBI1 MeHblUe, YemM B pa3BUTbIX CTpaHax, rae aToT NokasaTtesb 61130K K BB
nnu bonblue. Hanpmumep, B CTpaHax C BbICOKMM M CPeAHUM YPOBHEM A0X0Aa, 3Ta A0NA COCTaBAAeT
0oKo/10 60%, B TO BpemMa Kak B CTpaHax C BbICOKMM ypPOBHEM [0X04a 3TOT MoKasaTesib A0CTUM
3Ha4yeHun, 6amnskux Kk 100%.[4, c.27].

MOCKONbKY B CTPYKTYPE aKTMBOB 3alMMbl JOMUHUPYIOT (PUCYHOK 2), Ha CHUMKEHWE TEMMOB
NPMPOCTa aKTMBOB MOBAWMAAM, BO-MEPBbIX, OONee HU3KME MO CPABHEHWIO C MpeablayLmmu
neprvoAamm TemMnbl NPUPOCTa KPeaUTHOro nopTdens KoMmepyeckmx BaHKOB: OH BbIPOC C Ha4ana
roga Ha 7.6% Tonbko Onarogaps PO3HUMYHOMY KpeamToBaHuto (13.4%), B TO Bpems Kak
KOPNOpPaTMBHbIE KPeauTbl MPAaKTUHECKM HEe YBENMYMBAOTCA.

MPUYMHBI TAKOTO MNONOXKEHMA HA KOPMOPATUBHOM KPEeAMTHOM pbiHKE ByayT pacCMOTPEHDI
B cnegylouen cekumn. Kpome TOro, ¢ Havana 2023 roga uWNOTEYHOE KpeamToBaHue
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[eMOHCTpupyeT 6onee yMepeHHbl POCT, CBA3AHHbIA B TOM 4MCAe C MNPUOCTAHOB/IEHWEM
HEKOTOPbIX KMIMLLHBIX FOCYAaPCTBEHHbIX Mporpamm (noapobHee cm. B cekuum «Po3HMYHOe
KpeauToBaHMe»). Bo- BTOpbIX, HabatodatoTca medsieHHble TeMMbl NpupocTa aktneoB OTbacsl
H6aHka nocne 6ypHoro pocta B 2021 n 2022 rogax, Korga nosasBMaacb BO3MOXKHOCTb M3bATUSA
HaceneHMem CBOMX NEHCUMOHHbIX cOepeeHnit Ha NnpuobpeTeHmne HeABUKMMOCTH U Apyrue Lenw.
[axke rogamm reHepmpyemas MKBUAHOCTb GaHKOBCKOTO CEKTOPA HE CTUMYAMPYET KpeanToBaHme
KomnaHui [5, c.36].

3T pecypcbl AOMKHbI YCMEWHO MNPOTUMBOCTOATb TaKMM CUTyaUMAM, Kak MHaAHCOBble
Kpu3ucbl. COOTBETCTBYIOLLME OpraHbl CTpaHbl 06A3aHbl obecneynBaTb ee  GpUHAHCOBYIO
6e30MacHOCTb, @ MMEHHO: YCTOMYMBOE 3KOHOMMYECKOE Pa3BMTME rOCyAapcTBa; CTabuabHOCTb
NNATEXHO-PACYETHOM CUCTEMbl QMHAHCOB M KPYMHOTO CEKTOPa 3KOHOMMKM; MWMHUMMMU3ALMIO
BAMAHMA rNobanbHbiXx GMHAHCOBLIX Npobiem; NpeaoTBpPalleHMe OTTOKa KanuTana 3a pybex u
"NepeToKoB KanuTana" M3 4YacTHOrO CEeKTopa 3KOHOMMUKW; pauuoHanbHoe U 3pPeKkTuBHOE
MCNONIb30BaHME (GUHAHCOBbLIX PECYpPCOB; HAWAYYLWYK KOHUEHTPAUMIO BHELWHEero AOoAra,
MCNO/Ib30BaHME MEXAYHAaPOAHOro OnbiTa ANA CPaBHEHWA Npwu conocTasneHun BBI n broaxeTa
CTpaHbI [6, C.22].

B cOBpemMeHHbIX YyCNoBMAX 3Ta [AEATeNbHOCTb ABAAETCA BaXKHOM COCTaBAAOLWEN
obecneyeHma 6HesonacHoCTM M GUHAHCOBOM  CTAaBWNBHOCTM  CTPaHbl  NOA  BAMAHUEM
MEXAYHAPOAHbIX SKOHOMUYECKMX CUCTEM. N eCnm SIKOHOMUYECKUX M3MEHEHUIA HE MPOU3OMAET,
NPaBUTENBCTBO MOMKET PACCYMTbIBATb HA 3IKOHOMMYECKYID CTabunbHOCTb, UYTO NpuBeaeT K
HEeraTMBHOMY  PEery/JiMpoBaHMiO  GUHAHCOBLIX  PbIHKOB,  BO3HMKHOBEHWIO  KPU3MCOB MU
HecnocobHOCTM  GUMHAHCOBbLIX MHCTUTYTOB obecneynTb  yHKLUMOHMpPOBaHME (UHAHCOBO-
HaHKOBCKOM CUCTEMDI.

HecnyyaltHo, 4TO ceroaHa, B yCI0BMAX MMPOBOro GUHAHCOBOIO KpM3mca, HaHKM, KOTOPbIM
yAanocb wu3bexaTb NOCNeACTBMM  3TOM  CUTyaUWMW, HAXOOATCA B  UEHTpe BHWMAHMA
0bLLEeCcTBEHHOCTH.

Ecnu yyecTb, 4TO HaHKM ABNAIOTCA KPOBEHOCHbBIMM COCYAAaMM IKOHOMMKM, NPaBUTENbCTBO
NPUMeT NOAAEPHKKY Ka3axCTaHCKMX BaHKOB. B Lenax noaaepsKaHna cTabuabHOCTM GUHAHCOBOWN
CUCTEMbI  MPaBUTENbCTBO NPeAoCTaBMNO OaHKaM  AOMNONHUTENbHblE  BO3MOXHOCTM  ANA
yBenmyeHma GUHaHCMPOBaHMA.

YyacTne rocygapcrtBa B peanu3aumm Mep MO BCEM HanpaBAeHWAM (UHAHCOBOM
cTabumnamnsaumm 6bl10 OCHOBHbBIM HanpaBAeHUEM aHTUKPU3MCHOM NPOrPaMMbl, KOTOPaA BKAKOYaNA
B cebs 4 munnmnapaa aonn. [7, c.31].

B ycnoBumAx ynaaka GUHAHCOBOro CekTopa CleAytoWmMM LWarom nNpaBmuTeNbCTBa ABNAETCA
NPUHATUE MEP MO M3MEHEHMUIO BHelLlHero aoara bBY. [MpeanpnHUMarOTCA YCUAMA NO YAYYULLIEHWNIO
KayecTBa KpeauTHOro nopTdena nyTem nepenpoaarkM HECKONbKMX aKTMBOB 0OaHKOB MU
nocneayroLlLero ynpasaeHma nMm nytem cosgaHuma ®oHaa CTpeccoBbiX akTUBOB.

Llenbto aaHHOM ¢dMHAHCOBOM nNoaAepskkM Oblo  obecrnedyeHne rocyAapCTBEHHbIX
Aeno3nToB Ha CyMMy A0 5 MAH. TeHre. B HacToAuwee BpemA oxBavyeHO 99% BKAAAYMKOB,
[ONONHUTENbHbIM KanuTan oT 4 KpynHenwmx 6aHKOB CTpaHbl. [1paBUTENbCTBO PELUMIO KyNUTb Y
HWUX 25% CBOMX NPOCTbIX akUMi 3a 1,1 mmaanapaa 40ANapos, a 3,3 munnvapaa byayT nepeseneHsi
HbaHKkam apyrumum cnocobamm ana GUHAHCMPOBAHUA SKOHOMMKWM W Npeanpuatmin. Ho BHaHKu
OO/KHbI  HEeCTM  4acTb  Pacxo4oB; NOAAEPXMBaTb  OaHKOBCKytO  cUCTeEMy,  ynpaBAaAs
BbICOKOAOXOAHbIM GOHAOM. ITa 3ajaya 3akatoyaeTca B TOM, 4YToObl 0cBOOOAMTL HaHKM OT
NpobaeMHbIX KpeanToB, MOMOYb UM OYNCTUTL CBOM HanaHc.

Cnepyetr OTMeTUTb, 4TOo GnarofapA mepam, MNPUHATbIM MNPaBUTENbCTBOM, B MEPBOM
nonyroamm 2023 roga 6bin AOCTUIHYT pocT BB Ha 5%, XOTa AenoBas aKTMBHOCTb MasibiX M
KPYMHbIX NPeanpuATUMi 3HAYUMTENIbHO CHM3WAACb WM3-33 KPU3MCA WM YBEAMYEHMA CTOMMOCTU
3aeMHbIX PecypcoB 3a 3TOT Nepuoa,.
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B TaKMX Cny4vasnx, Kak yxKe roBopmaoch Bbile, HeOBX0AMMO NMPUHUMATL BCE BO3MOMKHbIE
Mepbl AnAa obecneyeHns BbICOKOTO YPOBHA SKOHOMMYECKOW 6e30MacHOCTU, CHUMKEHMA PUCKOB
HaHKOBCKOro cektopa. M3BecTHO, YTo nepes GUHAHCOBLIM KPM3MCOM CTOMMOCTbL BBY Bbipocha,
MOCKOJIbKY MeCTHble (QWHAHCOBbIE YYPEXKAEHUA MNPUBAEKANN KPEeAUTbl Ha MeXAyHapOoAHbIX
GUHAHCOBbLIX PbIHKAX M BbINOAHAAN CBOW 06A3aTeIbCTBA.

CTOWUT OTMETUTb, YTO Kpm3nc 060CTPUA Hally BAHKOBCKYIO CUCTEMY, M OHU ULLYT BbIXOA 13
CNOMKMBLUENCA CUTYAUMM: ULLYT HOBbIE MCTOYHUKM GUHAHCMPOBAHMA.

B yacTtHOCTM, Takme MHBecTopbl Kak «CbepbaHk Poccuincko Pepepaummn», NTanbaHCKas
H6aHkoBckan rpynna UniCredit, Typeuknin 6aHk Bankpozitif Kredi ve Kalkinma Bankasi, Bxogsuwuii 8
COCTaB mM3pauabckol rpynnbl Bank Hapoalim, toxHoKopenckuin 6aHk Kookmin Bank, apabckas
MHBECTMLMOHHAn KomnaHua Alnair Capital Bownn B 613Hec 6baHKoB KasaxcTaHa.

B 4yacTHocTM, OaHkoBCKMe onepauun B KasaxcTaHe ObianM  3aBepleHbl  TaKMMK
KpeauTopamu, Kak CbepbaHk Poccum, utanbaHckas 6aHkoBckaa rpynna UniCredit, Typeuxunii 6aHk
Bankpozitif Kredi n Kalkinma Bankasi, KOTopbl npuHaanexunT n3panasckomy banHky Hapoel Group,
toxKHOKOpenckuit Kookmin Bank n apabckas nHeectMumoHHas komnaHua Alnair Capital. Mpuxon
MHOCTPaHHbIX MHBECTOPOB Ha DAHKOBCKMI PbIHOK KasaxcTaHa MOMKHO paccMaTpuBaTb C ABYX
cTopoH. C 0AHOM CTOPOHbI, pacTeT WHTepec K OaHKOBCKOM cucTeme KasaxcTaHa U
9KOHOMMWYECKOMY Pa3BUTMIO CTpaHbl. C Apyroh CTOPOHbI, WHTEPECHO OTMEeTUTb, U4TO
OTEYECTBEHHbIN PbIHOK HeceT B cebe HEKOTOPble PUCKK, CBA3AHHbIE C MOABAEHMEM MHOCTPAHHbIX
KOMMNaHWI B ycnoBmax GMHAHCOBOrO KPM3MCca, KOTOPLIM cO34aeT HeonpeaeNeHHOCTb Ha MUPOBbIX
dMHaAHCOBbLIX PbIHKax [8, ¢.29].

B 2023 rogy Kommepyeckne HaHKM CMOTIN PEMHBECTMPOBATL 7,5 MUAAMAPAO0B [0N1apOoB
3a pybex, HO Ha MeHee BbIFOHbIX YCNOBUAX, YeM KOraa-nmbo npexae. 370 06CTOATENbCTBO He
NO3BONAET COKPATUTL BHELUHWIM foar 6onee Yyem Ha 4,40 munanapaa 40NNAPOB NPU ONTUMAAbHOM
NPOLLEHTHOM CTaBKe.

O4eBMAHO, YTO 3Ty NPOBAEMY MOMKHO PeWwmnTb He TOMIbKO 33 CYET roCyAapCTBEHHOMN
NOAAEPKKN, HO M 33 CYeT pacwmpeHna OaHKOBCKMX COrNalleHnin. Takum obpasom,
obecneymBaeTcA TaKas Ke HaAAeXKHOCTb OaHKOBCKMX aKTMBOB, MNOCKOAbKY HalWwu OHaHKK
YyBEeMYMBAOT CBOM Pe3€epPBbl B 3aBMCMMOCTM OT 0X0A0B. COrM1acHO aHaAn3y, B NepBOM NOAYroanm
2023 rona naxke B nepBon gecsaTtke 2 6aHKa AOCTUIAN OTpUUATENBHOrO GMHAHCOBOrO pe3y/abTaTa.

BblleyKa3aHHble MOKa3aTeM yKa3blBatOT Ha onpeaesieHHble NpobaemMbl, KOTOpble BAMAKOT
Ha aKTMBbl M WX Ka4yeCTBEHHbIN COCTaB OTAEe/bHbIX DAHKOB. TeM He MeHee, Kak OTMe4YaeTcs B
otyeTe  HauumoHanbHoro 6aHKka Pecnybnmku  KasaxcTaH, noArotoButenbHas  paboTa
aKTMBM3MPOBAACh C OKTADBPA NPOLIOro roaa.

YpoBeHb 3340/IKEHHOCTU Ka3axCTaHCKMX DAHKOB CBA3aH C TakMMW npobnemamu, Kak
OTCYTCTBME YETKMX aAAMUHUCTPATUBHbBIX CTPYKTYP, HEQYHKLMOHUPYIOLW MM KOPNOPATMBHbIM CEKTOP,
obunme KpeanUTHbIX onepauymii n pecypcoB, OTCYTCTBME "CcONOCTaBMMOCTM" YCKOPEHHbIX KPEeaAMTOB,
BbICOKMIA OObEM KpeamuToBaHMA B AONNapax, cnabble CUCTEMbl YNPaBAEHWA KanuTaiom U
pPUCKaMM.

KasaxcTaHckme 6aHKM MCNbiTaanm MNepBOHAYaNbHbIM LWOK, MOCKObKY MeXKAyHapoAHas
Ba/IlOTA ynajna B CBA3W C yMNpaB/JeHMEM aKTMBAMMU W O0ATAMW, BHYTPEHHUMM AEHEKHbIMM
pesepBamu, NOAAEPHKKOM CO CTOPOHbLI NPABMTENbCTBA M aKLIMOHEPOB, @ TaKXKe YCNOBUAMKU ANA
POTALMM M PENHBECTUPOBAHMNA HEKOTOPbIX KPEAUTHbBIX KapT.

B 3akntoueHune xoTenocb Obl CKas3aTb, YTO CEroAHA MEeXaHWM3M KOMMepyecKux OaHKoB
PAcNpPOCTPaHAETCA He TONIbKO Ha GUHAHCOBbIE YUPEKAEHWA, HO U HA HALMOHAIbHbIE MHCTUTYTbI,
W roCyAapCTBEHHbIM KOHTPO/b CO CTOPOHbI HaumoHanbHoro 6aHka n APH Pecnybnmkm KasaxcTaH
HY*AaeTcA B yCUMAeHuW. B 4acTHOCTWU, ANA TOoro, Ytobbl CHM3UTb PUCK pPedUHAHCUMPOBAHMA C
BHeLWHMX 06A3aTeNIbCTB Ha BHELWHMe 3alMmbl BBY.
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Y HUX [O/KHbI ObiTb KecTkme TpeboBaHMA K KanuTany, *KecTkme TpeboBaHMA K BHELWHUM
obAzaTenbCTBAM U CPeACcTBa AN U3MEHEeHUs PUHAHCOBOW 6a3bl HAHKOB C LE/bI0 YBEAMYEHNS
[ONN Aen03MTOB B UX CTPYKTYpe, 0COBEHHO Aeno3nTOB HaceneHua. HecnyyalHo, 4To oaHOM U3
rNaBHbIX Npobsem B Npoueaypax NpoOBEPKU, NMPUHATLIX NPAaBUTENbCTBOM, ABNAETCA YBEINYEHME
rapaHTMIMHOro B3HOCA MO BKAAAAM rpaxaaH 40 5 MH. TeHre. TakKe cuMTaeTca, YTo HeobxoAnMmo
06beMHNUTL CUJIbHblE CTOPOHbI BCEX CTPaH, OCOBEHHO pPa3BMBAIOLLMXCHA, UYTOObI HbIHEWHAS
rnobanbHaa 3KOHOMWMYECKAs CUCTEMA MOraa pelwunTb npobnemy. 3TO KacaeTca co3gaHuA
NPEeBEHTMBHOIO pPEeryMpoBaHns  GUMHAHCOBLIX OTHOLWIEHMI BO BCEM MMpe, CO34aHMA
MHTErPUPOBAHHOW MEXAYHAPOAHOM CUCTEMbI MPOrHO3MPOBAHMA IKOHOMMYECKMX NPobHaEM.

MONYYEHHBIE PE3Y/IbTATbI (BbIBOAbI)

BaKHbIM aCMeKTOM 3KOHOMMKM sABNAeTcA DAHKOBCKAA CUCTeMa, KOTopas WMrpaeT posb
cBoeobpasHoro apuratens, cobupatwouwero u obecnedmBatollero GUHAHCOBbIE PeECYPChl
NPaBMTENbCTBA M BCEX Y1eHOB 06LLecTBa. Poib GBAHKOBCKOro CEKTOPA 3aK/H04AETCA B YNPaBAeHNM
NNATEXHOW M PaCcYeTHOM CUCTEMOM; DaHKM OCyWecTBAAOT HONbWYK YacTb CBOMX TOProOBbIX
onepauum NocpeacTBOM Aen03MTOB, MHBECTULMIA W KPeaUTHbIX Onepauuin; a yepes Apyrux
GUHAHCOBbIX MNOCPEAHMKOB OaHKM MNepeBoaAaT cbepexeHWA Noaeld B peasbHblil  CeKTop
9KOHOMMKMW. HecnyvaHo, 4TO CerofHA, B YCNOBMAX MMPOBOrO GUHAHCOBOTO Kpwuamca, BaHKy,
KOTOPbIM yAanocb m3bexaTb NOCNeACTBMIA 3TOM CUTyaLMM, HaxoOATCA B LEHTPe BHUMAHWA
0bLLEeCcTBEHHOCTH.

BaHKOBCKMI CEKTOP KOHTPONMPYET GUHAHCOBYIO cMcTeMy KasaxcTaHa - K KoHuy 2024 roaa
Ha ero gont byaeT NpmMxoanTbcAa 0KONO 86% aKTMBOB GUHAHCOBOM CUCTEMBI. [10 COCTOAHMIO Ha
KoHel, wnons 2023 roga aktmebl 10 KpynHenwmx 6aHkoB KasaxcTaHa cocTasaaam nodytn 90%
aKTMBOB Bcero bHaHKoBCKOro cektopa (Tabnvua 1) MaccoBoe nepepacnpeneneHne akTMBOB
CbepbaHKa 1 1nx pacnpeaeneHue no apyrum bBBY BHeC10 HEKOTOPbIE M3MEHEHMA B CMIMCOK B KOHLLe
nonsa 2023 roaa.

BblWeyKa3aHHble NOKa3aTe M YKa3blBAOT Ha onpeAeneHHble NpobaemMbl, KOTOpble BAUAIOT
Ha aKTMBbl M WX KAYeCTBEHHbIM COCTaB OTAEe/bHbIX DaHKOB. TeM He MeHee, Kak OTMevaeTcs B
otyeTe  HaumoHanbHoro 6aHKka Pecnybnmku  KasaxcTaH, noArotoButenbHas  paboTa
aKTMBM3MPOBAACh C OKTADBPA NPOLOro roaa.
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FUNCTIONS OF AMODERN HR MANAGER
AND THE ROLE OF A STRATEGIC BUSINESS
PARTNER

Keso Sumbadze
PhD in business administration, Associate Professor Business and Technologies University

Effective management of human capital in modern organizations is a significant challenge. This is
the direct duty of the person responsible for the management of human resources, although this
issue is often problematic. According to Dale Ulrich, the functions of modern human resources
management are divided into three parts: administrative, operational and strategic, the effective
implementation of which is a guarantee of the success of the organization.

In 2024, the functions of human resource management are actively discussed by researchers and
practicing HR managers. According to the materials published by AIHR researcher van Vulpen, in
human resource management, the HR manager has to perform such functions as: human resource
planning, attraction/selection, performance management, training and development, career
planning, industrial relations management, compensation and benefits, health and Security,
relationship management, welfare and administration (Vulpen., V 2024).

Human resources management functions in Georgian organizations are sharply different from
each other. We meet organizations where there are only administrative processes of human
resources management, however, there are organizations where, along with the administrative
functions of the HR manager, operational and strategic functions are also found. Based on our
research, in the Georgian reality, HR managers have to plan and implement quite a variety of
processes. It has been found that HR managers often have to do human resource planning to
anticipate the future needs of the organization. In particular, depending on the organizational
goals, how many employees the organization needs, with what kind of qualifications and
experience, what should be the aspects of employment in his job position, as well as in what
direction should his development take place, etc. Effective planning of human resources ensures
achievement of organizational goals and increase in competitiveness.

Attracting and selecting talents is an important challenge for those responsible for managing
human resources in Georgian organizations. Given the needs of the organization, it is important
for organizations to attract and select outstanding talent that will make the organization's goals a
reality, but the challenges in this direction greatly hinder the process of attracting and hiring. The
research found that organizations don't spend much time on employer branding, often have poor
management practices and high talent churn rates, which certainly damage the employer brand
and hamper the recruiting process.

As aresult of the analysis of the information obtained as a result of the research, it was determined
that there are different approaches to managing the adaptation process in Georgian organizations.
For example, an approach that ensures the implementation of a pre-planned onboarding process,
which is followed by the adaptation and retention of newly hired talents, which is very important
in parallel with complicated recruitment processes and management practices where the
adaptation process depends on the adaptation process of the newly hired employee.
Assessment and management of employee performance effectiveness in Georgian organizations,
including assessment of employee functions - ensures prevention of risks and difficulties, correct
decision-making and increase in employee productivity. However, some organizations have been
identified that do not have evaluation systems, or have only symbolically implemented an
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evaluation system and formally evaluate employees. The employer is obliged to ensure the talent
evaluation process with transparent and acceptable evaluation criteria for employees and to
develop individual career and professional development plans based on the results.

As a result of the research, we were once again convinced that the learning and development of
employees in a constantly changing environment is one of the most important HR processes, the
effective planning and implementation of which ensures the progress and success of Georgian
organizations. As a positive result of the research, we can consider the discovery of the
implementation of such an important HR process as employee career planning in the research
organizations. It envisages drawing up a future career development plan for employees, with the
help of which the organization has identified talents, which it develops and periodically promotes.
Creating real opportunities for career advancement dramatically increases employee motivation
and retains them in the long run.

The study found that compensation and benefits are an important function for an HR manager.
Given the challenges in the employment market, it is important for candidates to have a decent
salary and a variety of benefits, however, it turned out that often Georgian organizations cannot
offer jobseekers a high salary, which is why they cannot compete with international employers. It
is also worth noting the fact that there is no such standard of minimum remuneration defined by
the Georgian legislation, which employers will take into account.

The interviewed HR managers confirmed that their important duty is to take care of the health
and safety of employees. The mentioned issue is regulated by the Law of Georgia on Labor Safety,
according to which the employer is obliged to create safe working conditions for the employees,
including the organizations are obliged to have a safety officer who will control the risks in the
organization and take care of the employees within the scope of his responsibilities. It is important
to note that the HR manager actively assists the person responsible for security issues in the
creation and implementation of the security policy.

Our research has shown that it is the HR manager's responsibility to take care of the mental,
physical and economic well-being of employees. It is important for the HR manager to take care
of the welfare of the employees and offer them such benefits as: insurance services, psychological
services, financing of food and transportation expenses, arrangement of rest rooms and others.
The results of the research confirmed our assumption, according to which the administrative
functions of the HR manager can be found in any organization, including those companies that do
not have a separate HR manager and his functions are combined with a person working in another
job position. In HR administration, it is important to consider the legal requirements and to protect
the rights of employees to the maximum. We believe it is important for organizations to
implement sustainable HR compliance systems to minimize the risk of legal violations.

It is interesting to consider separately the role and functions of HR business partner. Its main
commitment is to create customized HR strategies and effective capabilities for the organization.
To create and implement internal policy documents taking into account the legal norms. As a
strategic business partner in Georgian organizations, HR oversees HR processes, examines
employee expectations, stress factors, motivation and satisfaction, analyzes talent outflow rates,
uses HR metrics, resolves conflict situations, and establishes healthy communication processes. It
is his responsibility to study the needs of the workforce, to consult the management, to provide
supervision and guidance of the daily HR processes. It should also be noted that the HR business
partner studies the needs of teams and talent development. Analytical thinking, high emotional
intelligence and strong managerial skills are important for a strategic HR business partner.

As a result of the analysis of the results of the conducted research, we can say that the HR
management functions are changing at a fast pace in Georgian organizations. Compliance with the
requirements of legal norms, management support and continuous development of HR managers
are important for the effectiveness of the mentioned processes.
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SELECTION OF ECONOMICALLY
IMPORTANT NEW PRODUCTIVE SORTS
AND HYBRIDS OF TOMATOES IN THE
LANKARAN-ASTARA REGION

HUSEYNOV HAZAR

D.of Philosophy on agrarian sciences, Lankaran State University, associate professor of the
Department of Agrarian Sciences, Azerbaijan Republic

ALIYEVA ULKAR

Lankaran State University, Agrarian and Engineering faculty, magistrant

Heydar Aliyev, who has a high management and organizational talent, paid attention to
the development of cotton, tobacco, potato, vegetable, orchard products, fruit and berry, tea and
vineyard in order to provide the population of the republic with agricultural and food products
and to improve their well-being, both during the union period and during the period of
independence.

The production-commodity relations are restructured according to the requirements of
the market economy, in each of the agricultural areas, including in the vegetable-growing area of
the Azerbaijan Republic. One of the most important works is to increase a bulk of these products
and expand their sorts in order to meet the population’s requirements for food products, including
fresh vegetable products. A production bulk should be reached 1,2-1,4 million tons for provision
of the population with vegetable crops according to the science calculations throughout the year.

At present application of innovative technologies is important for growing of the traditional
fruit-vegetable sorts. One of the application methods of these technologies is selection of cell and
tissue in in-vitro condition of the fruit-vegetable crops. One of the main vegetable products is a
tomato plant which is mostly used for its taste quality and nutritional value in many countries,
including in our country where these technologies are applied.

In addition to these ways, the most contemporary methods should be used, tomatoes,
cucumbers, eggplants, pepper plants suitable for growing in open and greenhouses for the main
vegetable-growing regions of our republic, with different maturity of determinant and
interminant type, high productivity, resistant to environmental conditions, as well as diseases and
pests, fruits with high marketability and technological indicators, developing the creation of
transportable, table and canning sorts.

Rise of co-ripening of new fruit-vegetable sorts in this direction, increase of technologies
of fruit storage and transportability, establishment of new sorts and hybrids for open and covered
areas in the direction of increasing hardness indicators are expedient. All of these should be
conducted on the new sorts application in farms and economic activity of their growing.

The purpose of the research was creation of commercially oriented, competitive new sorts
and hybrids with heterosis effect of tomato and organization of the initial seed-growing (Elim,
Nuri, Khazar, Zardabi, TL-588, TL-127, A-75, X-142) and development of the initial seed-growing of
perspective samples (TL-255, TL-257, TL-258, TL-708) of the regionalized sorts (llkin, Leyla, Zafar)
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in the regional condition on a scientific basis by rationally using of the soil-climate condition,
correctly using of the modern achievements of scientific-progress.

In connection with the first topic, 4 regionalized control (Elim, Nuri, Khazar, Zardabi) sorts,
4 perspective sort samples (N-588, N-127, A-75, X-42) were used in the research.

The research was performed with 70x35 cm of scheme in the permanent sowing soil of
the field condition by the following sequence in 23.04.2023.

Control nursery (in 2 repetitions)

Competitive sort-test nursery (in 4 repetitions)

Initial seed-growing nursery (unrepeatable)

The experiment was applied with 2 perspective sort samples in2 repetitions in control
nursery (2 perspective sort samples in control nursery (Ne588, Ne127) compared to regionalized
sorts (control Elim, Nuru). In the control nursery, planting was carried out in a total area of 100 m?
with an area of each bed -12m?*

2 perspective sort samples (A-75, X-142) were applied in the comparative sort-test nursery
compared to Elim sort in the area of 144 m?.

Elim, Nuru, Khazar, Zardabi sorts in 50 m? area of the seed-growing nursery were planted
without repetition.

In connection with the second topic, in the station’s experimental planting area, the
planting area of each variety is 168 m? (length of the line is 8 m, the number of the lines is 3), and
the following options have been set, consisting of 3 replicates.

The seeds of the tomato sorts attracted to the research of T-708, T-255, T-257, T-258 of
Control Leyla, initial sorts and perspective Zafar were disinfected, dried and soaked in 1% KMNO4
solution (potassium permanganate) for 25-30 minutes. The germinated seeds were sprinkled on
pre-prepared shitty in 23.11.2023, it was planted with 70x35 scheme in 25.1V.2023. Agro-technical
care works for plants in the experimental area were performed according to agronomic rules and
method.
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Ways of development of handicrafts in
Kazakhstan as a type of creative industries

Zhanserikova Aigul
Master of Kazakh National Academy of Arts name after Temirbek Zhurgenov

Handicraft production, as a key branch of ancient societies, played an important role in
both nomadic and settled agricultural communities, providing the population with necessary
items. In nomadic communities, the main types of crafts included leather and wool processing,
the manufacture of yurts and wagons, blacksmithing, metallurgy, wood and bone processing, as
well as jewelry craft. Pottery, glassmaking, carpet weaving, jewelry, blacksmithing and weaving
flourished in cities and settled towns.

Leather and wool processing was considered one of the oldest branches of handicraft
production. Each nomad could usually make the necessary items himself, but there were
specialized craftsmen in the communities who supervised this work, especially in important
projects such as the creation of yurts. Many items, ranging from yurt coverings to clothing items,
were made of felt. The nomads also used felt for various needs, including boots, caps, and even
wall protection during a siege.

Artisans specialized in making various items, including clothes made of processed leather,
as well as structures for yurts and carts, often decorating them with wooden carvings. Metallurgy
also occupied an important place in handicraft production, with the development of mines and
the production of metal products such as weapons, tools and jewelry.

In the cities, trade flourished due to the development of pottery, glassmaking,
blacksmithing and jewelry. Trade relations extended far beyond the borders of Kazakhstan,
including Byzantium, Iran, Central Asia, the Caucasus and other regions. The cities located on the
caravan routes have become key trading centers, ensuring the exchange of goods between
different cultures and regions.

Handicrafts in Kazakhstan have deep roots and are an integral part of the country's cultural
heritage. This variety of traditional crafts — from jewelry and carpet making to the development
of national musical instruments and clothing, combines historical heritage and modern
technologies, offering opportunities for development as a key area of the creative industry.
Analysis of the current state

At the moment, handicrafts in Kazakhstan are experiencing a revival, contributing to
strengthening national identity, creating jobs and stimulating the economy. The attention of the
state and the private sector to the development of this area is gradually growing, but there are
still many unresolved tasks and untapped opportunities.

Problems

Among the main problems faced by Kazakhstani artisans are the lack of marketing and
business skills to expand their activities, limited access to finance and modern technologies, as
well as the need to improve the protection of intellectual property rights.

Ways of development

For the further development of handicrafts in Kazakhstan as a direction of the creative

industry, several directions can be distinguished:
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1. Training and advanced training: Organization of specialized courses and workshops for artisans
aimed at developing entrepreneurial and marketing skills, as well as mastering new technologies.
2. Financial support: Development of public and private grant programs aimed at supporting small
craft enterprises and startups.

3. Marketplaces and distribution: Creation and monetization of online platforms for the sale of
handicrafts in both the domestic and international markets.

4. Protection of intellectual property rights: Strengthening copyright protection measures and
development of standards for certification of handicrafts.

5. International cooperation: Development of international experience exchange programs and
partnerships with artisans and organizations from other countries.

6. Festivals and exhibitions: The organization of regular festivals and exhibitions of handicrafts to
promote traditional art and attract the attention of high-quality handmade.

By developing these areas, Kazakhstan will be able not only to preserve its unique cultural
heritage, but also to turn handicrafts into a profitable and sustainable segment of the creative
economy.

The modern revival of handicrafts in Kazakhstan is not only an important step towards
preserving cultural heritage, but also a potentially profitable branch of the economy. However, in
order to fully unlock the potential of this area, it is necessary to actively solve existing problemes.
The lack of marketing and business skills among artisans is one of the key challenges. Training and
support in this area can significantly increase the competitiveness of local artisans in the market,
helping them to sell their goods and services more effectively. Limited access to finance also
hinders the development of handicrafts.

Public and private grant programs, as well as credit and financial instruments, can provide
artisans with access to the necessary resources to expand production and improve its quality.
Modern technologies present great potential for artisans, but are not always available due to
limitations in equipment and training. Investments in upgrading production processes and
digitalization will help artisans improve product quality and expand their sales market. The
protection of intellectual property rights is also becoming increasingly important in the context of
increasing competition and the global market.

The development of certification standards and copyright protection mechanisms will help
prevent unfair copying and preserve the uniqueness of handicrafts. International cooperation can
also contribute to the development of handicrafts, the exchange of experience and the expansion
of markets.

Partnerships with artisans and organizations from other countries will allow the exchange of
knowledge and best practices, opening up new opportunities for growth and development.
Organizing regular festivals and exhibitions of handicrafts is an effective way to promote
traditional art and attract attention to high-quality handmade work. These events not only
contribute to the growth of interest in handicrafts, but also create opportunities for direct sales
and exchange of experience.
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Abstract. The article examines the role and significance of the best interests of the child
principle in the context of international migration. It analyses the importance of this principle in
protecting the rights and interests of children crossing borders in search of a better life or as a
result of actions by state authorities. International standards and normative acts are also
considered. The objective of this article is to analyse the best interests of the child principle as an
essential element of international law and migration policy, as well as to identify its role in
safeguarding children in the context of migration instability. The conclusion emphasises the
importance of considering the best interests of the child principle in the development and
implementation of migration strategies to ensure their well-being and protection.
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Today, the issue of the importance of the principle of the best interests of the child in the
context of international migration is becoming more relevant, as the number of migrants is
increasing, especially in the current context, but the interests of the child are not always taken into
account in practice.

First of all, if we talk about international regulation, in this case such acts as the Universal
Declaration of Human Rights [1] and the Convention on the Rights of the Child [2] are of particular
importance. The first act regulates in general the right of citizens to move, the possibility of
determining their citizenship. The second act is aimed specifically at regulating the movement of
underage migrants.

The Convention on the Rights of the Child, in addition to listing the rights and freedoms of
minors, contains certain principles, one of which is the principle of the "best interests of the child".

The Committee on the Rights of the Child considers that the provisions of Art. 4 (on
implementation) and Art. 2 (on non-discrimination), States parties to the Convention on the Rights
of the Child are obliged to take measures with regard to the economic, social and cultural rights of
all children within their jurisdiction, to the maximum extent of their available resources and with
a view to achieving progressively the full realisation of these rights without prejudice to obligations
that are directly applicable under international law".

Article 3(1) of the Convention on the Rights of the Child obliges "public and private social
welfare institutions, courts, administrative or legislative authorities to give primary consideration
to the best interests of the child in all actions concerning children". The Committee on the Rights
of the Child has stated in paragraph 6 of its General Comment No. 14 that "the right of the child to
have his or her best interests taken into account as a primary consideration is a fundamental right,
a normative principle and a rule, and it applies both to individual children and to groups of
children"[3].

In order to respect the principle of the best interests of the child in migration-related
procedures or decisions that may affect children, CRC emphasises the need for systematic
assessments and procedures to determine the best interests of the child in migration-related and
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other decisions affecting migrant children. The best interests of the child should be assessed and
determined when making a decision.

The best interests of the child must always be taken into account and utilised in the
resolution of any issues relating to both the public and private spheres. In the event of any disputes
or conflict situations, the interests of the minor shall be considered paramount.

It should be noted that the concept of "interests of the child" is much more profound and
complex than it appears at first glance and goes beyond the scope of family law.

The purpose of taking into account the interests of the child is to safeguard the physical,
psychological, moral and spiritual integrity and integrity of the child and to promote the child's
human dignity. However, what exactly are the "interests of the child" to be respected?- The
Convention does not elaborate.

Factors taken into account as establishing the interests of minors are absent in this
convention, which is not coincidental. This is a reference to the fact that the interests of the child
must be determined on a case-by-case basis, based on the particular circumstances of life.

By "best interests assessment", the CRC refers to the assessment and weighing of all the
elements necessary to make a decision in a particular situation for a given child or group of
children. "Best interests determination”, according to the CRC, means "a formalised procedure,
subject to strict procedural safeguards, for determining the best interests of the child on the basis
of a best interests assessment, and the procedure itself is a non-standardised procedure that is
carried out on a case-by-case basis, taking into account the particular circumstances of each child
or group of children, including age, gender, maturity, minority status and the socio-cultural
environment in which the child or group of children is placed.

The understanding of the principle of the best interests of the child in relation to migration
should also be noted.

Thus, a "best interests" determination is a formalised procedure, subject to strict
procedural safeguards, for determining the best interests of the child on the basis of a best
interests assessment, and the procedure itself is a non-standardised procedure that is carried out
on a case-by-case basis, taking into account the particular circumstances of each child or group of
children, including age, gender, maturity, minority status and the sociocultural environment in
which the child or children are situated.

It should be noted that the problem related to the lack of proper legal regulation on the
issues in question has been repeatedly raised in scientific literature.

According to some authors in the scientific literature, the protection of the rights of migrant
minors who arrive unaccompanied by parents is quite difficult, as they fall into the risk zone. In
addition, they may vagrancy, violate both migration legislation.

A significant issue in the protection of refugee children is their age category. The
Convention on the Rights of the Child includes children up to the age of 18 in the concept of "child".
However, based on analysts' assessments, at the age of 15-18 years, States already provide children
with a minimum of protection. Therefore, states need to adjust their respective social policies,
especially in relation to such a vulnerable group as migrant children. In this context, it is relevant
to cite the provisions of an international document entitled "Guidelines for the Alternative Care of
Children". This document states that "States should ensure that appropriate follow-up, support
and transitional measures are taken in favour of children as they approach the age of 18, especially
children leaving care, including by ensuring access to an officially registered long-term migration
status and reasonable opportunities to complete their education, access decent work and
integration into the society in which they live".

The Committee on the Rights of the Child has found that "the detention of any child
because of their migration status or the migration status of their parents is a violation of the rights
of the child and violates the principle of the best interests of the child".
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In conclusion, to ensure that this comprehensive and balanced approach is in the best
interests of children, child protection and social welfare agencies should play a key role in the
development of any international, regional or bilateral agreements that address children's rights
in the context of international migration and their treatment. Bilateral, regional and international
initiatives should be encouraged in favour of family reunification, the introduction of best interests
assessments and decision-making on that basis, the right of children to have their views taken into
account and due process guarantees. Such initiatives should ensure access to justice in cross-
border situations where children whose rights have been violated in the country of transit or
destination need it upon return to their country of origin or departure to third countries.
Furthermore, States should ensure the participation of children's and civil society organisations,
including regional intergovernmental institutions, in these processes. Furthermore, States should
also utilise technical cooperation opportunities through the international community and UN
agencies and bodies, including the UN Children's Fund and the ILO, to implement migration policies
for children.
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Introduction

The Universal Declaration of Human Rights, as it is known, was the first document to set
out the fundamental human rights to be universally protected, and is widely recognized as the
inspiration that paved the way for the adoption of over seventy human rights treaties that are now
applied globally and regionally. Among other things, the rights enshrined in the Declaration have
been implemented into national legislation at the constitutional level in most countries.

The rights envisaged as civil rights are: The right to life, liberty and security of person, the
right not to be held in slavery or servitude, the right not to be subjected to torture or cruel,
inhuman/ degrading treatment or punishment, the right to recognition as a person before the law,
the right not to be subjected to arbitrary arrest, detention or exile, the right not to be subjected
to arbitrary interference with privacy, family life, home, correspondence or honor and reputation,
the right to a nationality, the right to freedom of thought, conscience and religion, the right to
freedom of peaceful assembly and association, etc. [3] Subsequently, civil and political rights were
further elaborated in the International Covenant on Civil and Political Rights adopted by the
General Assembly resolution 2200 A (XXI) of 16 December 1966 [4].

Methods of research

The methodological basis of the article was formed by general scientific methods of
cognition and individual scientific methods, including dialectical, formal-logical and comparative-
legal methods.

3, Universal Declaration of Human Rights proclaimed on 10 December 1948. [Electronic resource] - 1948. -

URL: https://www.un.org/en/about-us/universal-declaration-of-human-rights (Accessed: 13.04.2024)

4. International Covenant on Civil and Political Rights adopted and opened for signature, ratification and

accession by General Assembly resolution 2200A (XXI) of 16 December 1966. — 1966. - URL:

https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A
RES 2200A(XXI) civil.pdf (Accessed: 13.04.2024)
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Discussion

Central Asia is a sub-region of Asia stretching from the Caspian Sea in the south-west and
Eastern Europe in the north-west to Western China and Mongolia in the west. Central Asia
comprises the following states: the Republic of Kazakhstan, the Kyrgyz Republic, the Republic of
Uzbekistan, the Republic of Tajikistan and Turkmenistan. In general, these countries are similar to
one the other in culture, languages, traditions and customs, and to a large extent legal systems.
This article is devoted to a comparative analysis of the domestic mechanisms of legal regulation
of human rights protection, especially civil and political human rights in the countries of Central
Asia.

If we consider the issue of domestic mechanisms of legal regulation of the protection of
civil and political rights in the countries of Central Asia, in the Republic of Uzbekistan the protection
of human rights through the judiciary is an integral part of the mechanism for the protection of
human rights and freedoms. The courts are the most important instrument of the system for
restoring violated human rights and freedoms. Judicial protection of the rights and freedoms of
every individual and the right to appeal against unlawful acts by State bodies, officials and
voluntary associations are guaranteed.

Considering extrajudicial forms of human rights protection, the country's law enforcement
system, as a traditional system of State authority, plays an important role in the protection of
human rights and freedoms. In particular, pro curatorial authorities occupy one of the most
important and prominent positions in law enforcement agencies, including in the system for the
protection of human rights. The Procurator-General's Office, the State body responsible for
monitoring law and order, not only performs the function of consolidating power but also fulfils
the important social function of protecting the constitutional rights and freedoms of individuals
and citizens and provides for the protection of citizens' constitutional rights against unlawful acts
or omissions by State officials in the process of establishing law and order in Uzbekistan. In
addition to the pro curatorial authorities, the system of law enforcement agencies also includes
the internal affairs agencies. The main tasks of law enforcement agencies are to protect
constitutional order, public order and security and to protect the property, rights and freedoms
of citizens and enterprises, institutions and organizations against any criminal or other types of
offence.

The Ministry of Justice is also working to ensure the implementation of laws aimed at
liberalizing social and political life, the state structure, including the judicial system, and the
protection of human rights and freedoms. With the direct involvement of the Ministry, effective
mechanisms have been established to protect human rights and the legitimate interests of
entrepreneurs and private owners, and a system has been introduced for the constant analysis
and monitoring of law enforcement practice and the formulation of well-founded proposals to
improve existing legislation.

Within the framework of quasi-judicial mechanisms, national human rights institutions play
a special role in the national mechanism for the protection of human rights. The national
institutions include the Commissioner for Human Rights of the Oliy Majlis (Ombudsman), the
National Preventive Mechanism for the Prevention of Torture attached to the Commissioner for
Human Rights of the Oliy Majlis (Ombudsman), and the National Centre for Human Rights.

Further, considering the national mechanisms of the Kyrgyz Republic, it can be noted that
the Constitution of the Kyrgyz Republic has established several mechanisms and institutions for
the protection and effective implementation of human rights. These mechanisms and institutions
may work together or independently to ensure that human and civil rights and freedoms are
protected. Some of these institutions include the Ministry of Internal Affairs, prosecutor's office,
and court, which may overlap in their functions. The Constitution has also provided for the
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judiciary, an ombudsman, and the procurator's office as part of the human rights protection
system.

The judiciary occupies a special place among the branches of state power that guarantee
state protection of rights and freedoms. The Constitution of the Kyrgyz Republic establishes the
judiciary as an independent branch of government. The Constitution and sectoral normative legal
acts of the Kyrgyz Republic grant the judiciary appropriate powers to protect human rights and
freedoms. In addition, the Constitution (art. 20, para. 5) provides that the right to judicial
protection and a retrial by a higher court, as established by the Constitution, shall not be subject
to any restriction. The court not only protects specific rights and freedoms of the individual (right
to life, freedom of speech, inviolability of private life, etc.) but also the very freedom of the
individual [5].

Further, considering the activities of the prosecutor's office within the framework of non-
judicial mechanisms, the activities of the Prosecutor's Office of the Kyrgyz Republic are to
supervise the accurate and uniform implementation of laws and other normative legal acts of the
Kyrgyz Republic.

Also, within the framework of quasi-judicial mechanisms, in compliance with Article 108 of
the Constitution of the Kyrgyz Republic, parliamentary control over the observance of human and
civil rights and freedoms in the Kyrgyz Republic is exercised by the Ombudsman. Also, the
Constitution of the Kyrgyz Republic envisages the possibility of establishing arbitration courts and
courts of aksakals (elders) (Articles 58, 59) [5]. In addition, certain laws of the Kyrgyz Republic
provide for the establishment of separate institutions for the protection of human rights and
freedoms in certain areas. For example, the National Centre for the Prevention of Torture and
Other Cruel, Inhuman or Degrading Treatment or Punishment, whose activities are aimed at
creating a system for the prevention of torture and other cruel, inhuman or degrading treatment
or punishment in places of deprivation and restriction of liberty with regard to persons held
therein, and defines the procedure for the organization and activities of the National Centre for
the Prevention of Torture and Other Cruel, Inhuman or Degrading Treatment or Punishment.

When considering the mechanisms of the Republic of Kazakhstan, it is worth noting first of
all the judicial protection of human rights guaranteed by Article 77 of the Constitution of the
Republic of Kazakhstan [6]. In addition, we can also note the role of the Constitutional Court within
the framework of its powers to consider citizens' appeals concerning the constitutionality of the
provisions of the legislation of the Republic of Kazakhstan, which in one way or another may violate
the rights and freedoms of a citizen of the Republic of Kazakhstan. The next State institution for
the protection of human rights and freedoms is the Procurator's Office, which exercises supreme
supervision over the precise and uniform application of laws, presidential decrees and other
normative legal acts in the territory of Kazakhstan, over the legality of operational and
investigative activities, enquiries and investigations, administrative and executive proceedings,
takes measures to identify and eliminate any violations of the rule of law, and also challenges the
laws and other legal acts that contravene the Constitution and the Constitution.

Mixed institutions for the protection of human rights include the Republican Commission
on Human Rights under the President of the Republic of Kazakhstan, a consultative and advisory
body under the Head of State.

5. Constitution of the Kyrgyz Republic enacted by the Law of the Kyrgyz Republic of May 5, 2021. — 2021 —
URL: https://constsot.kg/wp-content/uploads/2022/06/constitution-of-the-kyrgyz-republic.pdf (Accessed:

13.04.2024)
6. Constitution of the Republic of Kazakhstan adopted on August 30, 1995 at the republican referendum. —
1995. — URL: https://www.akorda.kz/en/constitution-of-the-republic-of-kazakhstan-50912 (Accessed:
13.04.2024)
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Within the framework of quasi-judicial instruments is the institution of the Commissioner
for Human Rights (Ombudsman), whose activity is to assist in restoring violated human and civil
rights and freedoms and to promote human rights.

It is also worth noting that, similar to the Republic of Uzbekistan and the Kyrgyz Republic,
the Ombudsman has a National Preventive Mechanism for the Prevention of Torture, which
carries out independent preventive expert visits to institutions and organizations where citizens
are temporarily detained based on court decisions.

Considering the experience of the Republic of Tajikistan, it can be noted that studying this
aspect in Tajikistan, H.O. Oyev and B.A. Safarov came to the conclusion that the activities of state
bodies for the protection of human rights can be classified on the following grounds:
administrative and procedural proceedings in the sphere of adoption of administrative acts,
licensing, registration and conformity assessment; administrative proceedings on complaints and
administrative disputes; protection of human rights in the administrative and jurisdictional
process; control and supervision over the activities of state bodies in the field of human rights
protection.

Judicial mechanisms include the activities of the whole judicial system of Tajikistan, which
includes the Constitutional Court, courts of general jurisdiction, and economic (arbitration) courts.

Non-judicial mechanisms include the activities of public authorities (the President of the
Republic of Tajikistan, the Government of the Republic of Tajikistan, the Majlisi Oli of the Republic
of Tajikistan, pro curatorial bodies and local government and self-governance bodies), whose
powers include consideration of issues related to the protection and restoration of violated rights.

When considering quasi-judicial mechanisms, it is worth noting the activities of the
Commissioner for Human Rights and public mechanisms for the protection of human rights. The
essence of these mechanisms is that their activities are aimed at monitoring the human rights
situation, identifying the most vulnerable segments of the population, and controlling the
observance of human rights: state (represented by the Commissioner for Human Rights) and
public (through non-governmental organizations and the media). The main feature of these
mechanisms is that they do not have an independent function of restoring violated rights. For this
purpose, they use administrative, legal and judicial instances. Thus, Tajikistan has a broad system
of bodies whose work is aimed at protecting human and civil rights and freedoms.

In addition to the above-mentioned judicial and extrajudicial mechanisms, Turkmenistan's
national mechanisms include, in order to ensure the effective protection of the rights and
freedoms of citizens, the institution of the Ombudsman, an authorized representative for human
rights in Turkmenistan introduced in the new version of the Constitution on the proposal of the
President of Turkmenistan. On 23 November 2016, the Majlis adopted the Ombudsman Act, which
defines the rights, duties, main areas and guarantees of the Ombudsman's activities and his or her
powers. The Act entered into force on 1 January 2017, and the Ombudsman was elected on 20
March 2017 on an alternative basis and his or her Office was subsequently established [7].
Following the Act, the Ombudsman is independent and unaccountable to any State bodies and
officials in exercising his or her powers. The Ombudsman's annual report is publicized in the media.
The Ombudsman's activities complement the existing State's means of protecting human and civil
rights and freedoms.

It should also be noted that Turkmenistan has national human rights structures, namely
the Interdepartmental Commission for Ensuring the Fulfilment of Turkmenistan's International
Obligations in the Field of Human Rights and International Humanitarian Law and the Institute of
State, Law and Democracy, which coordinates the activities of the Commission.

7. Law of Turkmenistan of November 23, 2016 No. 476-V «About the Ombudsman». — 2016. - URL:
https://cis-legislation.com/document.fwx?rgn=91490 (Accessed: 13.04.2024)
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A comparative analysis of the domestic mechanisms for the protection of human rights in
the States of Central Asia shows many similarities in the systems of judicial and extrajudicial
protection of civil and political rights. Nevertheless, the above-mentioned States have established
their own mechanisms for the protection of human rights, in particular, in Kazakhstan, the
Commission on Human Rights attached to the Office of the President, which is a consultative and
advisory body that assists the President in exercising his constitutional powers as guarantor of
human and civil rights and freedoms; in Kyrgyzstan, the Coordinating Council on Human Rights
attached to the Cabinet of Ministers, which is a body that coordinates the activities of State
agencies; and in Uzbekistan, the Parliamentary Commission on the Observance of International
Human Rights Obligations of Uzbekistan, which develops recommendations for improving
legislation on human rights issues and is responsible for critically examining the state of
implementation by State agencies and economic authorities; in Tajikistan, the Commission under
the Government of Tajikistan on ensuring the fulfilment of international human rights obligations,
which is a permanent consultative interdepartmental body established to coordinate the activities
of ministries and departments, local executive authorities, village and dekhot settlement self-
governance bodies, enterprises, institutions and other organizations with a view to fulfilling
Tajikistan's international human rights obligations; in Turkmenistan, the Interdepartmental
Commission on Human Rights and International Humanitarian Law, a standing advisory body
established to coordinate the activities of ministries, State committees, departments and local
executive authorities, enterprises, institutions and organizations in implementing Turkmenistan's
international legal obligations in the area of human rights and international humanitarian law.

Conclusion

In conclusion, it should be noted that the countries of Central Asia have both
judicial/extrajudicial mechanisms and various quasi-judicial mechanisms. Under quasi-judicial
mechanisms, many of the above-mentioned states (Republic of Kazakhstan, Kyrgyz Republic,
Republic of Uzbekistan) have a National Preventive Mechanism for the Prevention of Torture and
Other Cruel, Inhuman or Degrading Treatment or Punishment. Nevertheless, despite similarities
in domestic mechanisms for the protection of human rights, these states have established their
own mechanisms for the promotion and protection of human rights, including civil and political
rights, whose main activity is to ensure that the Central Asian countries comply with their
international obligation
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1. Introduction
In this paper we consider the inverse source problems of identifying the unknown space-

dependent source F(x),

u, +au, — (a(x)u(x))x - F(x)H(t) =0, (x, t) €eQ, = (O,l)x (O, T];
u(x,0)=0, xe(0,7), (1)
u(0,¢)=0,u (,1)=0, te(0,7],

from the Dirichlet boundary measured data

g(t): u(l,t), te (O,Tl (2)

Direct and inverse boundary value problems for diffusion equations with advection terms
are widely used for mathematical modelling of natural and technological processes [1, 2, 5-20].
The analytical methods for finding solutions to direct diffusion-advection problems have been
studied intensively [6, 7, 10] and much of the present effort is directed towards the speed and
accuracy of computational implementations of numerical techniques [18-20] rather than further
theoretical developments. On the other hand, the study of the corresponding inverse source
problems has raised a lot of interest lately mainly due to their many practical applications including
the detection of pollution sources in an environmental medium ([7-17]).

Inverse source problems aim to identify unknown sources from measurable boundary
and/or final output data and they occur in many other branches of science and engineering (see
[21-37], and the references therein). However, the source identifiability (uniqueness) is not true
in general (see, for instance, [14]) and, depending on the physical problem, can only be guaranteed
for certain classes of admissible sources. Notably, existence, uniqueness and conditional stability
for inverse source problems for partial differential equations (PDEs) with variable coefficients were
analysed in [3,17,26,28-29,32, 35-37]. In [17], the authors consider the identification of a time-
dependent point source of a one-dimensional evolution linear advection—dispersion—reaction
equation with spatially varying coefficients. Identifiability of the sought source was shown
provided that its time-dependent intensity function vanishes before reaching the final monitoring
time, from recording the generated state at two observation points framing the source region,
and that the reaction coefficient is a constant, the dispersion coefficient is a twice piecewise
differentiable and strictly positively defined function and the flow velocity is a function of class C'
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Well-posedness of the inverse problems for finding the space dependent vector function
p(x) in  general parabolic systems with vector sources of the form
F(x,t)=H(x,t) p(x)+q(x,t) was investigated in [26]. In [28], the authors proved that in the
parabolic heat equation u, + Lu = F(x) subject to zero Dirichlet condition on the boundary I' of
the domain Qe R", n>1, initial condition u(x,O)zuo and final data over-determination
u(x,T)=u,, a time-independent heat source FelL’(Q) can be uniquely retrieved if

uy, u, € Hy(Q)NH?(Q). An iterative algorithm based on a sequence of well-posed direct

problems which are solved at each iteration step using the boundary element method was also
developed for finding the source F(x), x €. However, this algorithm was implemented

numerically only for the one-dimensional heat equation with L=-0_ and Q=(0,€).
Simultaneous identification of the pair <F,T0> of source terms in the heat conduction equation
u, :(a(x)ux)x +F(x,t) from final data overdetermination u, and the Robin condition
—a(Du,(1,¢)=v[u(l,1)-T,(t)], was proposed in [3]. Based on the adjoint problem approach and
maximum principle, the monotonicity and invertibility of the input-output mapping lP[F]=f
was proven for a similar inverse source problem with Neumann type (flux) measured boundary
data f(¢):=-a(0)u,(0,¢) in[29]. Whereas, for the inverse source problem with single Dirichlet
type measured data at the left boundary x =0, both the Fréchet differentiability of the cost

functional and the Lipshitz continuity of the Fréchet gradient were demonstrated in [32] by using
the weak solution theory for PDEs and quasi-solution approach. Gradient type monotone iterative

algorithms for identifying the unknown source term F(x,t) from measured output data in the
form of Dirichlet or Neuman boundary conditions, or final time overdetermination were
implemented in [4]. Existence and unigueness of solutions for the inverse problems of determining
the space-dependent sources FeLz(Q) in some non-linear and hyperbolic problems with
coefficients depending on both space and time from boundary conditions and final-time
overdetermination were analyzed in [37].

The source term, F(x)H(t), for advection-diffusion equation is assumed to have a
multiplicatively separable form in [40]. Source terms of this separable form arise in various physical
models. In particular, the heat process of radioactive decay is modelled by the equation
u,=u, +F(x)H(t), where H(f)=¢" and k >0 is the decay rate [32]. These types of source
terms also appear as control terms for the heat equation. Inverse source problems for

multiplicatively separable sources for parabolic and hyperbolic equations with constant
coefficients were first studied in [21-23]. Then, the analysis was extended to the identification of

the unknown time-dependent source H(t) of the variable coefficient heat equation
u, :(a(x)ux)x +F(x)H (t) from supplementary temperature measurement h(t)=u(0,¢) in
[35] and, separately, of the unknown space-dependent source F(x) from final time and time-

average temperature observations in [32]. Conjugate gradient algorithms were also proposed and
numerically implemented for these inverse source problems in [35,36].

Note that although inverse source problems for parabolic equations are usually
moderately ill-posed [38], their degree of ill-posedness could be quite different [36,39]. The
degree of ill-posedness of inverse source problems for the advection-diffusion equation was
investigated numerically using singular value decomposition of the input-output operators in [39].
This analysis showed that the degree of ill-posedness of ISP1 for constant coefficients is essentially
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higher than that of the inverse problem of recovering F(x) from final data overdetermination.

The paper [40] demonstrates the unique solution of the inverse source problem for diffusion
equation with variable coefficient and separable sources from boundary measured data.

2. Mathematical modelling of the direct problem
Let T >0, a=const, a be atwice piecewise continuously differentiable function on [O,l]

such that e(x)>0 forall x€[0,/],and g(t)e H'(0,T). Unless stated otherwise, the space and

the time-dependent sources are bounded functions such that F(x)e L*(0,/) and
H(t)e L’(0,T) respectively. Moreover, their Lebesgue measures are strictly positive, i.e.

,u(supp(F)) >0 and ,u(supp(H)) > 0. For given known sources F(x) and H (), the problem

(1) is defined to be the direct problem. Using separation of variables in (1), we look for a solution
to this direct problem of the form:

u(x,t)zguk ()X, (x), (x.1)eQ,, 3)

where the functions X, (x) are solutions of the following boundary eigenvalue problem:
—(a(x)X'(x)) +ax'(x) = Ax(x). x € (0.1),
X(0)=x"(1)=0,

corresponding to the eigenvalues 4, , k>1.

d d d . . . . .
The differential operator L%——a(x)—+a— in (4) is not self-adjoint since, in general,
dx dx dx

a#a'(x) for xe(0,/). However, multiplying through by the weight function o(x)= r()

a(x)’
where p(x) = exp{—j%s()s)ds} is the integrating factor, the system (4) takes the following
0

self-adjoint form:

() = Ao (e) v (0.1 o
X(0)=x"(7)=0.
Since p, p' and o are continuous on [0,/], and p(x)>0 and & (x)>0 on [0,/], the

boundary eigenvalue problem (5) is a regular Sturm-Liouville problem [103]. Therefore, the
eigenvalues are real, positive, simple and can be ordered such that 0</4 <4, <..., with

lim A, =o0. In addition, the corresponding eigenfunctions form a complete orthogonal family of

n—»o0

L";(O,l)z{f:[o,l]aR :j.fz(x)a(x)dx<oo}, e

0

!
(X0, X ./>Lz,(o,z) ) ! XX, ook = (X, X, >Li(o,z)5k/"
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and can be normalized to yield a family {,}, of orthonormal functions in L2(0,) such that

>1

<Xk’X-/>L§,(o,z) =0
Moreover, for each function f e 2(0,I), the series i<f’7(k>ﬁ (Ol);(k(x) converges to f in
k=1 7
L2(0,1).
Let us now represent the source term F(x) in terms of the normalized eigenfunctions {;(k}kzl,
F(x):Z<F5Zk>L§7(OJ)Zk(x)' (6)

k=1
REMARK. If F € H'(0,1) and satisfies the same boundary conditions, i.e. F(0)=F'(l)=0, then
the series expansion (6) converges absolutely and uniformly to F in (O, l], see [42] for proof.

By substituting the series (3) formally into equation (4) and using the series expansion (6), we find
that the coefficients u, (t) must satisfy the following initial value problem

uk'(t)-i_ﬂ’kuk(t):<F7Zk>L§(OJ)H(t)’ (7)

u,(0)=0.
Hence, the coefficients u, (t) of (3) can be uniquely determined
U (t) = Z <F, Zk>LZJ(0’])I H(S)e%k(tis)dsa (8)
k=1 0

and the generalized solution of the direct problem (1) becomes

0

ulw,) =D (F o) oy 2 ()] H s)e s, )

k=1

3. Reconstruction method for Inverse Source Problem
In the inverse source problem considered here, the space-dependent source F(x) in the

advection-diffusion equation (1) needs to be recovered from the time-dependent Dirichlet
boundary data (2) supposing that the function H(t) is known. As explained in [40], the solution

to this inverse problem is unigue only if additional constraints are imposed on the source function
F(x).
In order to reconstruct the unknown space-dependent source F(x), we have to find the

coefficients F, = <F,;(k >L2 (01)’ k >1, of the following series expansion

u(z,t)ziwk(t), (10)
where
vi(6)= 2, O His)e ™ ds, k=1, (11)

0

from boundary measured data (2). Since H is considered to be bounded on [O,T], and the
eigenfunctions y, and the coefficients F, are also bounded, the terms of the series (10) in

absolute value tend to zero faster than 4., i.e.
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t

J-H(t —s)e ™ ds

0

|Fk‘//k(t)| = |Fka(lX

scsje**k“ds sg, k>1.
0 A

k

Moreover, the eigenvalues 4, for k=1 are asymptotically quadratic with respect to k. Thence,
we can truncate the series (10) and approximate u(l,t) by the sum of a finite and sufficiently large
number K of initial terms

u(l,t)= Y Fy,(t) (12)
o

By doing so, we reduce our inverse problem to a finite dimensional one, namely the identification
of the K coefficients F, in (12) from the given boundary data (2). Consequently, we use Tikhonov

regularization and we seek for the unrestricted minimum of the functional

1 | R , 1H(&E ’ Ko
J )(F):Euu(l,t)— 2°(t) . (O,T)+§||F||2 =2 | (;Fk‘l’k(t)— g(t)j dt+§ZFk , (13)

where f is the regularization parameter and it should be chosen as a good compromise between
fitting the measured boundary data and guaranteeing the stability of the solution. To find the
minimizer F € R*, we set all first partial derivatives of the functional (13) to zero, i.e.

ZL%L I{gﬂ% (t)—g(t)}a%(ga.wk. (r)}dnga%(g@zj -
:I[gﬂ‘f’k(f)—g(f)j‘l’j(f)dHﬂE =0, j=1,....K.

Hence, the following necessary minimality conditions are obtained

aj(l) Kk T T
#:;ij"l’k (), (t)dt— [ g(e) ¥, (¢)de+ BF, =0, forall j=1....K. (14)
j =l 0 0
The system of linear equations (14) can be expressed under the matrix form as
(A+BL)FY =p*, (15)
where the entries of the K x K matrix A and of the right-hand side vector b € R* are given by
T
Ay =W ()P (e)dt, j=1,....K, k=1, K, (16)
0

b =[g ()W, (¢)dt, j=1,....K. (17)

J

If F) e R¥ is the solution of equation (15) for an optimal value of the regularization parameter
S, which can be determined by the L-curve criterion, then the approximate solution of recovered

problem is
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F(x) ~ sz(ﬁ)Zk (x), xXe [O,L]. (18)

K
k=1

4. Numerical results

The first numerical examples consider reconstructions of several smooth space-dependent
sources for different given time-dependent sources, and linear and non-linear diffusion

coefficients. In order to quantify the quality of reconstructed sources, F,_, the following -

relative errors were computed in each case

PG -Fi(x)

£2(0,1)
& = HF(X) . (19)

L(0,1)

EXAMPLE 1. We attempt to reconstruct first smooth space-dependent sources of the form

2 2
F(x) =4, exp —(X;XI] + A4, exp _(x;xzj (20)
2

1

for a known time-dependent source H (¢)=exp(—t). We consider both linear and non-linear

diffusion coefficients with various parameter choices, as follows:
1) 4 =1, x,=0.55, 6,=0.3, and 4, =0. The numerical reconstructions of the space-

dependent source obtained in this case for a(x) =0.5+ x and different choices of the

coefficient a, a=1 and a=0.5 are given in Figure 1 and Table 1.

1) A4=05, 4,=1, x,=025, x,=0.75, 6,=0,=0.11 and a=1. Reconstruction
results for different expressions of the spatially varying diffusion coefficients,
a(x)=0.5+x (linear) and are a(x)=1+x" (non-linear), are presented in Figure 2

and Table 2.
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Figure 1. Reconstruction of the space-dependent source F(x) for Example 1) and various noise
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levels in the data, £ €{0,2,5}%: a =1 in (a), (b) and (c); a=0.5in (d), () and (f).

Table 1. Regularization parameter values £ and relative errors &, in the reconstruction of the

space-dependent source F'(x) for Example 1) and various noise levels in the data, ¢ €{0,2,5} %

a:l a=0.5
g 0% 2% 5% 0% 2% 5%
B 5-10° 3-1077 8§-107 |3-10° 6-10°° 5-1077
Ep 0.057 0.1161 0.12 0.0503 0.1101 0.119
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Figure 2. The L*-norm of the difference between the reconstructed space-dependent sources
for K and K—1 eigenpairs used in numerical implementation, F, ,(x) and F . (x),

respectively, for Example 1 i), 0% errors in the dataand a =1.
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(@) a(x)=0.5+x (b) a(x)=1+x"
Figure 3. Reconstruction of the space-dependent source F(x) for Example 1 ii) and data with

2% errors.
Table 2. Regularization parameter values £ and relative errors g, in the reconstruction of the

space-dependent source F(x) for Example 1 ii) and various noise levels in the data,

£€{0,2,5%.

a(x)=0.5+x a(x)=1+x
& 0% 2% 5% 0% 2% 5%
p 2-107° 5-10°® 9.10°* |3-10°® 3-10°* 9.10°*
£ 0.1830 0.2011 0.2694 0.3418 0.3681 0.3902

EXAMPLE 2. We reconstruct a smooth space-dependent source of the form (20) with the same
parameter choices as in Example 1), i.e. 4, =1, x,=0.55, 6,=0.3 and 4, =0, but in this case

H (t)=sin(zt). Figure 4 and Table 3 contain the results of numerical reconstructions of the

space-dependent source obtained for two different choices of the coefficient a, a =1 and a=0.5
and a linear diffusion coefficient, a(x) = 0.5+ x. Results for a non-linear spatially varying diffusion
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coefficient, a(x) =1+x?, are found in Figure 5 and Table 4. A space-dependent source of the

form (20) with the same parameter choices as in Example 1 ii) could not be recovered for the time-
dependent source considered in this example.

1.2 T T T . T . T :

o

0 - 1 L L 1 L 1 L L L
0 901 02 03 04 05 06 07 08 09 1 00
X

3

O.Il 0:2 0:3 0.‘4 0:5 0.‘6
X
(@) a=1 (b) a=0.5
Figure 4. Reconstruction of the space-dependent source F(x) for Example 2, a(x) =0.5+x, and

data with 2% errors.

Table 3. Regularization parameter values £ and relative errors ¢, in the reconstruction of the

space-dependent source F(x) for Example 2, & (x)=0.5+x and various noise levels in the data,

£€{0,2,5}%.
a= 1 a= 05
£ 0% 2% 5% 0% 2% 5%
B 9.10°* 4.1077 5107 9-10°* 3-107 5-1077
&y 0.063 0.092 0.0987 0.0667 0.0752 0.1378
5 - - T 1.2 : r
— F® F(x)

0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1

(a) a=1 (b) a=0.5

Figure 5. Reconstruction of the space-dependent source F(x) for Example 2, (x)=1+x7,

and data with 2% errors.

Table 4. Regularization parameter values £ and relative errors &, in the reconstruction of the

space-dependent source F(x) for Example 2, a(x)=1+x" and various noise levels in the

data, £ €{0,2,5}%.
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a=1 a=0.5
& 0% 2% 5% 0% 2% 5%
B 1-10° 1-10° 9.10°% |1-10°® 1-107° 5.10°°
£p 0.0804 0.0996 0.2142 0.1 0.0872 0.1639

EXAMPLE 3. We consider the following space-dependent sources which both satisfy the boundary
conditions F(0)=F'(1)=0:

i) F(x)=x(2-x), (21)

1) F(x) =sin’ (ﬂx) (22)
Reconstructions of the source in i) and two different known time-dependent sources,

H (t)=exp(—t) and H (t)=sin(zt), are shown in Figure 6 and Table 5, and in Figure 7 and Table

6, respectively. The numerical recoveries of the source in ii) for H(t) = exp(—t) are presented in

Figure 8 and Table 7. In all these numerical experiments, the diffusion coefficient was considered
to be linear and of the form a(x)=0.5+x.

1.2 1.2 T

e

: F(;()

f| e 1

reC

0.8r

o~
206t
[
04t
0.2r
0 1 I f L I 1 i i i 0 L 1 1 1 L L L 1 1
0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
X X

(@) a=1 (b) a=0.5
Figure 6. Reconstruction of the space-dependent source F(x) for Example 6 i), r(x)=0.5+x,

H (t)=exp(~t), and data with 2% errors.

Table 5. Regularization parameter values £ and relative errors ¢, in the reconstruction of the
space-dependent source F(x) for Example 3 i), a(x)=0.5+x, H(t)=exp(-t), and various

noise levels in the data, £ €{0,2,5}%.

a=1 a=0.5
£ 0% 2% 5% 0% 2% 5%
B 9.107° 1-10” 3.107° 5-107° 5-107° 9-10°
Ep 0.02 0.0212 0.053 0.0068 0.0127 0.0173
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Figure 7. Reconstruction of the space-dependent source F(x) for Example 3 i), ar(x)=0.5+x,

H (t)=sin(zt), and data with 2% errors.

Table 6. Regularization parameter values £ and relative errors ¢, in the reconstruction of the
space-dependent source F(x) for Example 3 i), a(x)=0.5+x, H(t)=sin(zt), and various

noise levels in the data, £ €{0,2,5}%.

a=1 a=0.5
& 0% 2% 5% 0% 2% 5%
B 5-10°° 5.10° 5.10° | 5-10° 5-10° 5-10°
& 0.0299 0.0352 0.0368 £, =00115 | £, =0.0292 | &, =0.0208

1.2 T T ' 12 T - -
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Figure 8. Reconstruction of the space-dependent source F(x) for Example 6 ii), ar(x)=0.5+x

H (t)=exp(—t), and data with 2% errors.
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Table 7. Regularization parameter values £ and relative errors ¢, in the reconstruction of the
space-dependent source F(x) for Example 3 ii), a(x)=0.5+x, H(t)=exp(—t), and various

noise levels in the data, & €{0,2,5}%.

a=1 a=0.5
& 0% 2% 5% 0% 2% 5%
B 5-10°° 5-10°® 5.107 | 2-10°® 2-107° 1-10°
£ 0.0727 0.0793 0.1305 £, =0.0463 | £, =0.0652 | &, =0.0910

Overall, the reconstructions of space-dependent sources F(x) obtained for a smaller value

of the coefficient a (i.e. a=0.5) are comparable to, but slightly better than, the results obtained
for the larger value a =1. Better and more stable source identifications were also achieved in the

case of the linear diffusion coefficient a(x) =0.5+x and more importantly, in the case when the
source term F(x) satisfies the same boundary conditions as the eigenfunctions of the Sturm-

Liouville problem (5) (i.e. F(0)=F'(1)=0). To conclude, our numerical experiments seem to

suggest that the proposed reconstruction method works rather well for identifying smooth space-
dependent sources albeit satisfying the natural boundary conditions F(0)=F'(1)=0 and

H(0)#0.
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Annotation: In this scientific and analytical work, the indicators of incidence and mortality
from cervical cancer, breast cancer and colorectal cancer in the regions of our country are
considered. The screening methods currently used and the results of this preventive survey of the
population are described in detail. Detailed step-by-step algorithms are presented, and the
principles of organization and diagnostic capabilities of the screening program for the active
detection of these nosological forms of malignant neoplasms in clinically asymptomatic individuals
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Today, one of the most important postulates of the oncology service continues to be the
early diagnosis of malignant tumors. The purpose of screening is to identify asymptomatic
(preclinical) cancer or precancerous conditions in an otherwise healthy target population. In this
case, screening plays a leading role in secondary cancer prevention. The key concept of cancer
screening is to identify pathology at a stage of development when the effectiveness of treatment
is maximum and the prognosis is most favorable. When precancerous diseases are detected during
screening, secondary prevention methods allow to prevent the transition of the initial pathological
state to cancer. In this case, the main conditions for screening are the presence of trained
personnel and a standard approach to identifying the trait being studied and evaluating the
results. The methods used must be sufficiently simple, reliable and reproducible, as well as have
sufficient sensitivity and high specificity [1-3].

Screening plays an important role in improving early diagnosis and treatment outcomes.
According to the Guide to Cancer Early Diagnosis by llbawi A. et al. [4], screening aims to detect
unrecognized cancer or its prior lesions in a typically healthy, asymptomatic population through
tests or other procedures that can be applied quickly and are widely available to the target
population. In screening, the target population is assessed for unrecognized cancer or precancer,
and most people tested will not be diagnosed with the disease. Screening should be seen as a
process and not as the performance of a specific test, examination, or procedure. The screening
process includes a system of informing and inviting the target population to participate;
administering the screening test; following-up with test results and referral for further testing
among those with abnormal test results; ensuring timely pathologic diagnosis, staging and access
to effective treatment with routine evaluation to improve the process. A screening program
encompasses the process from invitation to treatment and requires planning, coordination and
monitoring and evaluation.

To date, the republican oncological screening program includes three nosological forms of
malignant neoplasms - cervical cancer (CC), breast cancer (BC), colorectal cancer (CRC). Let's
consider the current epidemiological indicators, methodology and results of cancer screening in
our country.

CC in the structure of all malignant tumors of both sexes of the population in 2022 took
6th place with a share of 5.51% (2021 - 4th place, 5.54%), in women - stable 2nd place - 9.7%
(9.7%) [5].

The incidence rate per 100 thousand population increased from 9.4 to 9.92. In 10 regions
of the republic, the incidence rate is higher than the national average: Pavlodar - 17.2 per 100
thousand people. (2021 — 16.7) — the highest level, East Kazakhstan — 14.3 (10.8), North
Kazakhstan —14.3 (10.2), Atyrau—13.2 (13.8), Zhetysu - 11.7, Karaganda - 11.7 (12.0), Abay - 11.1,
Akmola - 11.1 (11.9), Mangistau - 11.1 (9.7), Kostanay - 10.8 (10.6) regions.

Low incidence rates in Zhambyl region - 5.8 per 100 thousand population (5.7), Turkestan
region - 6.1 (5.2), Aktobe region - 8.3 (11.6), Kyzylorda region - 8.5 (8.2) areas.

CC in the structure of causes of death from malignant tumors of the population of both
sexes in 2022 rose from 9th to 8th position, with a share of 4.6% (2021 - 4.3%), mortality from CC
is stable at 3.1 per 100 thousand population (3.1).

The mortality rate from CC in 10 regions is higher than the national average: Akmola - 4.2
per 100 thousand population (2021 - 3.1) - maximum level, West Kazakhstan - 4.1 (4.8), Pavlodar
- 3.8 (5.6), Almaty — 3.7 (2.5), Zhetysu — 3.7, Atyrau — 3.4 (4.0), East Kazakhstan — 3.3 (3.8),
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Karaganda - 3.2 (4.7), Kostanay - 3.2 (2.4) regions and Almaty city - 3.4 (2.9).

Below the national average, mortality was recorded in Abay region, cities Astana,
Shymkent - 2.9 per 100 thousand population, Mangistau - 2.8 (3.0), Turkestan - 2.3 (2.2), Aktobe
- 2.2 (3.0), North - Kazakhstan - 2.0 (2.6), Kyzylorda regions - 1.7 (3.5) - the best result [5].

In 12 regions, a 100% level of morphological verification of the diagnosis was ensured, the
lowest or worst indicator for the third year was in the Kyzylorda region - 94.3%, below the national
average indicators in Akmola - 98.8%, Atyrau - 98.9%, Kostanay - 98, 9%, Mangistau - 97.6%,
Pavlodar - 96.6%, regions and Almaty city - 98.5%;

In a number of regions, the frequency of diagnosis of stage I-Il CC was below the national
average (88.1%) - in Akmola - 76.2% (2021 - 73.6%) - the worst result in the country, in Karaganda
- 77, 2%, Zhetysu - 82.9%, Abay - 83.8%, Kostanay - 84.3%, Aktobe - 85.5%, West Kazakhstan -
85.7%, Pavlodar - 81.3%, while that in the Atyrau region - 100.0% result.

The proportion of stage IV CC is higher than the national average (2.7%) in the following
regions: the worst result is in Zhetysu (6.1%), above the national average in Karaganda - 5.1%
(2021 - 5.6%), Akmola - 4.8% (2.3%), Kostanay - 4.5% (4.4%), North Kazakhstan - 3.9% (7.4%),
Almaty - 3.7 % (5.1%), Zhambyl - 2.9% (0.0) regions, cities Almaty — 3.6% (1.8%) and Shymkent —
3.8% (5.9%). The lowest neglect is in the East Kazakhstan region - 1.0% (0.7%).

Late diagnosis rates (llI-1V stages) for CC are above the national average - 11.9% (15.4% in
2021) were noted in Akmola - 23.8% (2021 - 26.4%) - worst result, Karaganda - 22.8% (35.2%),
Pavlodar - 18.8% (20.8%), Zhetysu - 17.1% (24.2%), Abay - 16.2% ( 12.8%), Kostanay - 14.6%
(15.6%), Aktobe - 14.5% (9.6%), West Kazakhstan - 14.3% (32.4%) regions. The lowest neglect is in
the Mangistau region - 6.0% (20.8%).

Across the country, the five-year survival rate of patients with CC registered in 2018 was
59.9% in 2022, with a decrease from the level of 2021 (67.5% for those registered in 2017), and
with a significant range in by region, from the maximum — 72.9% (2021 — 70.7%) in the North
Kazakhstan region, to the minimum — 34.9% (64.4%) in the Atyrau region [5].

CC screening is a periodic, comprehensive examination of women of a certain age group
as part of a special medical program to prevent and reduce incidence and mortality from CC.

Type of screening - population. The purpose of screening is to identify pre-invasive diseases
of the cervix with subsequent recovery. The screening method is a cytological examination of a
smear for oncocytology from the cervix (traditional and liquid cytology). Coloring according to the
"Papanicolaou test" (Pap test). Interval - 1 time in 4 years. Target group: women aged 30-70 years
who are not registered in the dispensary for CC. The expected results are a decrease in incidence
and mortality from CC.

Screening steps:

1) Preparatory - formation of target groups, information support and invitation to
screening. The preparatory stage is carried out by the nurses of the primary health care
organization responsible for preventive measures and includes: annual compilation of a list of
women subject to screening in the coming year by November 15 of the current year, followed by
monthly correction; informing target groups of the female population about the need for
screening; screening invitation; ensure timely screening.

2) Screening - filling out a statistical card of a preventive medical examination (screening)
of an outpatient (form 025-08/y), a register of patients subject to cytological screening and taking
material for cytological examination from the cervix. The screening examination of the target
groups of the female population is carried out by a specially trained midwife of the primary health
care organization.

3) The final one is obtaining the results of cytology, informing the woman and developing
further management tactics, fill out accounting and reporting statistical documentation.
Responsible for the final stage of screening is the obstetrician-gynecologist of primary health
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care[6].

Cytological screening of CC is a complex of organizational and medical measures aimed at
early detection of precancerous and neoplastic diseases of this localization and at reducing the
mortality of this cohort of patients. For traditional cytology, a smear containing 8-12 thousand
cells of stratified squamous epithelium (including cells of metaplastic epithelium) is considered
adequate; for liquid cytology - 5 thousand cells. For both methods, the number of cells of
endocervical epithelium and/or metaplastic epithelium (from the transformation zone) must be
at least 10 (single or in clusters). If more than 75% of the cells of the stratified squamous
epithelium are covered with erythrocytes, leukocytes, etc., then the quality of the smear is
considered unsatisfactory.

Interpretation of the results of a cytological study is carried out according to the Bethesda-
terminology cytological system:

Intraepithelial changes and malignant processes are absent (NILM). This group includes
cytological conclusions about the normal state of the epithelium, as well as the presence of various
non-neoplastic diseases. Normally, squamous epithelial cells, groups of cells of columnar
epithelium and metaplastic epithelium, a small number of leukocytes, and rod/mixed microflora
are found in preparations. In the presence of non-neoplastic processes, their nature and, if
possible, the cause are specified: atrophic changes, reactive changes associated with
inflammation, including typical regeneration. In addition, the presence of microorganisms is
indicated: Trichomonas vaginalis, fungi, morphologically corresponding to Candida spp., bacterial
vaginosis, cellular changes corresponding to the defeat of Herpes simplex virus, squamous
epithelial cells with atypia of unknown significance (ASC-US), squamous epithelial cells with atypia
of unclear significance, not excluding the presence of a high degree of intraepithelial changes
(ASC-H). Low-grade squamous intraepithelial changes (LSIL) include lesions associated with HPV
and CINI, high-grade squamous intraepithelial changes (HSIL) include CINII, CINIII, carcinoma in
situ and cases suspected of invasion, squamous cell carcinoma, cervical (glandular) epithelium
with atypia of unknown significance, cells of the cervical (glandular) epithelium, possibly neoplasia,
endocervical adenocarcinoma in  situ, endocervical adenocarcinoma, endometrial
adenocarcinoma, secondary adenocarcinoma, unclassified carcinoma, other malignant tumors.

There are certain features when taking material for oncocytology: firstly, the examined
woman should be informed about the exclusion of sexual intercourse, vaginal manipulations,
including douching, baths, tampons, etc. 2 days prior to sampling. Taking material for cytological
examination is carried out by the midwife of the examination room of the department of medical
examinations of the primary health care organization: the traditional method (2 glasses - with
obligatory fixation in 96% alcohol, it is preferable to use glass slides with a polished edge, which
are easily marked) or the liquid cytology method (one container with stabilizing liquid ); the code
or surname of the patient, identical to the code and surname in the form for sending material for
cytological examination, should be clearly marked on the glasses or container [6].

At the same time, when using the traditional method, the biomaterial is delivered to the
cytological laboratory as soon as possible after its collection in specialized containers for glass
slides with 96% alcohol. If there are visible visual changes in the cervix, then the material is taken
from the woman and, without waiting for the results, she is referred for an examination by an
obstetrician-gynecologist.

A cytological study is carried out in centralized cytological laboratories at oncological
institutions, where an archive of cytological preparations of patients involved in the screening
examination is formed, regardless of the result, for a period of at least 10 years with the formation
of a computer database.

What material and technical equipment is required to take material for a Pap test? It is as
follows: soap and water for washing hands, a light source for cervical examination, a gynecological
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chair, a disinfected speculum and gloves, an Eyre spatula, a glass slide and a marking pen, a
container with a stabilizing solution for liquid cytology, a fixative solution (96% alcohol), a
container with warm water for lubricating and warming the vaginal mirrors, a 0.5% chlorine
solution for disinfecting gloves and instruments, or another approved for this purpose. And, of
course, the registration form itself.

For carrying out liquid cytology, you additionally need: a disposable cervix brush, a
container with a stabilizing solution for liquid cytology, and a fixing solution.

At the same time, a smear for oncocytology cannot be taken: during menstruation, earlier
than 48 hours after sexual contact or after using lubricants, vinegar or Lugol solution, tampons or
spermicides, after vaginal examination or douching, and also during the treatment of genital
infection.

Now, regarding the results of CC screening. In 2022, 771,282 women of the target group
aged 30 to 70 years were examined during cytological screening (in 2021 - 757,454).

During cytological screening in 2022, 392 cases of cervical cancer were identified (319 in
2021). The detection rate increased from 0.42 to 0.51 per 1000 women examined

High detection of CC during screening is ensured in Aktobe, Almaty, Atyrau, East
Kazakhstan, Kyzylorda, Pavlodar, North Kazakhstan, Turkestan regions and Shymkent city. The
detection rate in these regions ranges from 0.55 to 1.59 per 1000 women examined. The best
indicator is in Atyrau region - 1.59. Compared to 2021, there is an increase in detection in 10
regions, with the exception of Akmola, Aktobe, Zhambyl, Kostanay, Mangistau, North Kazakhstan
regions and Shymkent city. The worst result in Astana is 0.15 per 1000 women examined [5].

Cytologically, cervical precancer was detected in 1.16% of those examined (2021 — 0.99%).
The detection rate of precancer below 0.6% (the planned indicator for 2022, according to the
Comprehensive Plan) was noted in Aktobe, Karaganda and Kostanay regions.

A high proportion of stage | CC (70% or more) was detected in 6 regions of the country (in
8 in 2021): Kostanay, Mangistau (94.7% - best result), North Kazakhstan, Turkestan regions, cities
Almaty and Astana. Low levels of early detection of CC (below 50%) were not observed in any
region.

Localized processes (stages I-1l) were identified in 99.2% of all cases of detected cancer
(96.5%). In the Akmola and Karaganda regions, cases of CC were identified not only in localized,
but also in widespread stages of the process. A total of 3 cases of CC in stage Ill and no cases in
stage IV were identified (11 and O, respectively) [5].

BC ranks first in the structure of the frequency of malignant tumors of both sexes in the
population with a share of 14.7% (2021 - 15.4%). This situation has been stable since 2004; in
addition, BC ranks first and remains consistently in this position in the structure of female
oncopathology. The incidence of BC in 2022 in the country as a whole increased to 26.5 per 100
thousand (2021 — 26.3). In the structure of cases, BC occupies the 1st ranking place in the vast
majority of regions and cities of the country, except for three: Akmola, Kyzylorda and North
Kazakhstan regions, where lung cancer takes the 1st ranking place [4].

Above the national average - 26.5 per 100 thousand of us. — incidence of BC in 10 regions
of the country: Abay — 33.3, Akmola — 32.7 (2021 — 29.8), East Kazakhstan — 44.7 (39.9) — the
highest level, West Kazakhstan — 31.2 (28.4), Karaganda — 40.2 (40.1), Kostanay — 37.5 (35.8),
Pavlodar—43.2 (47.4), North Kazakhstan —34.7 (38.2) regions and Almaty city —35.4 (34.5), Astana
city —31.5(28.4). Below average indicators per 100 thousand of us. in Aktobe - 21.6 (24.3), Almaty
-21.9(17.7), Atyrau - 22.8 (15.7), Zhambyl - 14.2 (15.1), Zhetysu - 22.8, Kyzylorda - 14.6 (14.4),
Mangistau - 14.7 (17.3), Turkestan - 11.3 (11.7) regions and Shymkent city - 14.9 (21.9) [5].

BC ranks third in the structure of causes of death from malignant tumors in the population
of both sexes for the thirteenth year in a row, amounting to 8.1% in 2022 (2021 — 8.7%). In the
republic as a whole, mortality from BC decreased by 13.0%, from 6.2 to 5.4 per 100 thousand

174



«Modern Scientific Method» (April 18-19, 2024). Vienna, Austria I

people.

The regions where mortality from BC is higher than the national average include: Abay -
10.1 per 100 thousand people (maximum level), East Kazakhstan - 8.0 (2021 - 8.5), Pavlodar - 7.1
(10.0), North Kazakhstan - 7.0 (11.4), Kostanay - 6.9 (7.5), Akmola - 6.5 (8.2), West Kazakhstan -
5.7 (6.9), Zhambyl - 5.5 (4.8) and Astana city — 6.3 (6.6), Almaty city — 6.6 (9.5). The indicators are
significantly lower in Aktobe - 4.5 (3.5), Almaty - 4.5 (5.8), Zhetysu - 4.0, Atyrau - 3.7 (3.0),
Kyzylorda - 4.4 (4.1), Turkestan - 3.6 (3.6), Mangystau regions - 2.7 (3.6) - the lowest level [5].

Mass screening to identify BC patients should mainly involve healthy women without any
signs of the disease or symptoms. Screening not only helps to detect hidden forms of cancer that
can be treated, but also has psychological value for women. As a result of screening, women are
convinced that they do not have BC, and this is the most important potential success of such
programs. While the ultimate goal of screening is to reduce BC mortality, its immediate goal is to
detect cancer before clinical manifestation. However, BC is a heterogeneous disease, which can
significantly affect the effectiveness of screening. Screening models for BC are usually based on
the fact that the majority of detected tumors are invasive cancers in the early stage of progression.
In addition, it must be taken into account that the detection of cancer (or its precursors) before
clinical manifestation increases the risk of false positive diagnosis [7,8].

Mammography has a sensitivity of 95% and a specificity of 97%. These indicators decrease
when examining women with denser mammary glands (young age, use of hormone therapy), with
low quality mammography, and also with insufficient qualifications of the radiologist. Detection of
high-grade invasive cancer by screening, when the tumor is not yet detected by clinical
examination (palpation), means the possibility of reducing mortality from BC [9].

Preventive screening for early detection of BC in the Republic of Kazakhstan includes [10]:

1) mammography of both mammary glands in two projections - direct and oblique in the
mammography room of the city, district polyclinic (mobile medical complex). All digital
mammograms in the presence of a system for archiving and transferring medical images are
copied to CDs and other electronic media and transferred to the server of the mammography
room of the Cancer Center using specialized licensed software integrated between medical
organizations; in case of impossibility of digital transmission - they are printed on X-ray film at a
scale of 1:1 - 100% (1 patient - 1 set - 2 or 4 mammograms) with subsequent transfer to the
mammography room of the Cancer Center;

2) interpretation of mammograms according to the BI-RADS classification (MOt, M0Od, M1,
M2, M3, M4, M5) by two or more independent radiologists of the same medical organization -
double reading or different medical organizations: a radiologist of the mammography room city,
district polyclinic (mobile medical complex) - the first reading, and the radiologist of the
mammography room of the Cancer Center - the second reading;

3) in-depth diagnostics - targeted mammography, ultrasound examination (hereinafter -
ultrasound) of the mammary glands, trepanobiopsy, including under ultrasound or stereotaxic
control for histological examination, which is carried out in case of detection of pathological
changes on mammograms (M0d) in the mammography room of the Cancer Center.

V An average medical worker or a responsible person of the organization of outpatient care
sends the patient for mammography to the district, city polyclinic.

V The X-ray laboratory assistant of the mammography room of the city, district polyclinic
(mobile medical complex) performs mammography, fills out a referral for double reading of
mammograms and transmits the referral through information interaction.

Radiologist of the mammography office of the city, district polyclinic (mobile medical
complex): fulfills the requirements for the safety and quality of mammographic examinations;
evaluates the quality of the images provided and the correctness of the installation; performs
repeated mammography in the MOt category (technical errors of mammography); determines the
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radiological density of the mammary glands on the ACR scale (A, B, C, D) indicating this parameter
in the study protocol; conducts the first reading of mammograms with interpretation of the BI-
RADS classification results. In the MOd category (undetermined or suspicious radiological changes
requiring additional examination), the study protocol indicates the predominant pathology:
education, asymmetry, violation of architectonics, microcalcifications; sends mammograms,
electronic copies of mammograms through the archiving system and transfer of medical images
to the workplace of the mammography office of the Cancer Center together with directions for
double reading of mammograms; directs low—dose computed tomographic images through the
system of archiving and transferring medical images to the workplace of the computer
tomography office of the Cancer Center together with copies of images recorded on CD-ROMs or
other electronic media and directions for double reading.

4 The radiologist of the mammography room of the Cancer Center: evaluates the quality
of the provided images and the correctness of the styling. Viewing digital x-ray images transferred
to the server or on digital media (CD, DVD) is carried out on a monitor for interpreting digital x-ray
images with a resolution of at least 5 megapixels, which has a certified grayscale transmission in
accordance with the DICOM standard; conducts a double (second) reading of mammograms with
the interpretation of the results according to the BI-RADS classification, using, if necessary, archival
images. Organizes the third reading according to indications. With double reading, an independent
interpretation of the images is carried out (blinding method - the second radiologist does not know
the results of the first reading); in the MOm category (technical errors in mammography),
recommends repeat mammography; in the MOd category (uncertain or suspicious radiographic
changes requiring additional examination), the study protocol indicates the predominant
pathology: education; asymmetry, violation of architectonics, microcalcifications; recommends
that the outpatient care organization, according to indications, invite the patient for in-depth
diagnostics (targeted mammography, ultrasound of the mammary glands, trephine biopsy,
including under ultrasound or stereotaxic control, followed by histological examination of the
material); collects and archives all mammograms (films and electronic media) made as part of the
examination. The shelf life of mammograms is at least 3 years after leaving the age subject to a
screening study; the results of the double (second) reading are transferred to the outpatient care
organizations through information exchange.

4 Indications for in-depth diagnostics are the conclusions of double reading mammograms
MOd (uncertain or suspicious X-ray changes requiring additional examination).

4 In-depth diagnostics is carried out in two stages. At the first stage, ultrasound is
performed, according to indications, targeted mammography, possibly with an increase (with
asymmetry, violation of architectonics and the presence of microcalcifications). When visualizing
a suspicious pathology (M4 and M5), the second stage is performed - trepanbiopsy, including
under ultrasound control and stereotaxic control for histological examination.

4 Histological examination is carried out in the laboratory of pathomorphology or
pathological bureau. Morphological interpretation of the biopsy is carried out in accordance with
the recommendations of the World Health Organization.

4 Physician or responsible person of the outpatient care organization:

1) upon receipt of a mammography result according to the BI-RADS classification:

- in case of MOt (technical errors in mammography) - sends the patient for a second X-ray
examination to the mammography room of the city, district polyclinic (mobile medical complex);

- with M0Od (undefined or suspicious X-ray changes requiring additional examination) -
sends the patient for in-depth diagnostics to the mammography room of the Cancer Center;

- with M1 (no changes detected) - recommends that the patient undergo a follow-up
mammography examination after 2 years. With radiological density of the mammary glands, C and
D are sent for ultrasound of the mammary glands to exclude a false-negative result of
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mammography;

- with M2 (benign changes), refer the patient for a consultation with an oncologist
(mammologist) of the clinical diagnostic department, followed by a screening mammography
examination after 2 years;

- with M3 (probable benign changes) - sends the patient for short-term dynamic radiation
observation to the local doctor with the recommendation of control mammography or ultrasound
in 6 months;

- with M4 (signs that cause suspicion of malignancy), M5 (practically reliable signs of
malignancy) and if it is technically impossible to perform a trepanbiopsy or a biopsy is refused, a
referral to an oncologist (mammologist) of the clinical diagnostic department for dynamic
observation and decision on the verification of the identified pathology;

2) upon receipt of the result of a histological examination:

- benign education - refers the patient to an oncologist (mammologist) of the clinical
diagnostic department for dynamic monitoring, followed by a screening mammography
examination after 2 years;

- formation with an indeterminate malignant potential or carcinoma in situ - refers the
patient to the Cancer Center for consultation and treatment, followed by dynamic observation by
an oncologist (mammologist) of the clinical diagnostic department at the place of her attachment;

- malignant neoplasm - refers the patient to the Cancer Center for treatment and follow-
up;

3) communicates the results of the screening examination to the patient in any available
way (by telephone, in writing, through electronic means of communication);

4) enters the results of double reading, in-depth diagnostics, histological examination,
recommendations of the radiologist of the Cancer Center mammography room into the
information system.

Establishing the size of the primary tumor is especially important in screening. Tumor size
is an important criterion for evaluating the quality of screening and determining the ability of X-
ray mammography to detect non-palpable tumors. Therefore, it is extremely important that
pathologists measure tumor diameter as accurately as possible. The smaller the size of the primary
tumor, the greater the likelihood of error in determining its size.

Let's analyze the results of BC screening. Mammography screening identified 1,570 cases
of BC in 2022 (1,402 in 2021). The cancer detection rate increased from 1.78 to 1.94 per 1000
examined. The best result is in the Karaganda region — 2.63 per 1000 women examined. Low
detection rate per 1000 examined, compared to the republican average, in Atyrau (1.72), Zhambyl
(0.58), Kyzylorda (1.68), Mangistau (0.42 - worst result), Turkestan (1.22) regions and cities Astana
(1.5) and Shymkent (1.58). Compared to 2021, there was an increase in the detection of BC in 9
regions, with the exception of Aktobe (decrease from 2.87 to 2.19 per 1000 women examined),
Karaganda (from 2.73 to 2.63), Mangistau (from 1.10 to 0.42), North Kazakhstan (from 3.27 to
2.31), Turkestan (from 1.36 to 1.22) regions and cities Astana (from 1.54 to 1.50), Almaty (from
2.24 to0 2.18) and Shymkent (from 2.35 to 1.58) [5].

In 2022, the proportion of patients identified during screening studies with early stages of
BC (stage O-1) was 50.2% during screening (in 2021 - 47.9%). A high proportion of stages O-1 BC
(over 50%) was recorded in 8 regions (in 8 in 2021): Akmola, West Kazakhstan, Karaganda (70.8%
- best result), Pavlodar, North Kazakhstan, Turkestan regions, cities Astana and Shymkent. Low
levels of early detection of BC (below 40%) were noted in Aktobe (19.3% - worst result), Zhambyl
(34.8%), Kostanay (39.5%), Mangistau (27.3%) regions and Almaty city (37.3%). Localized cancer
(O-1and Il stages) amounted to 96.2% (2021 - 95.5%), while not a single case was detected in stages
-1V in Atyrau, West Kazakhstan, Zhambyl, Kyzylorda, Mangistau, Pavlodar regions, cities Astana
and Shymkent. A total of 46 cases of breast cancer in stage Il and 14 in stage IV were identified
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(52 and 11, respectively) [5].

Epidemiological indicators of CRC in the form of colon cancer and colorectal cancer are
considered separately for objective reasons.

Colon cancer with a specific gravity of 5.53% (2021 - 5.2%) in the structure of
oncopathology of both sexes of the population has risen to 5th place, in men it remains in 6th
place - 5.8% (5.5 %), for women - in the 5th - 5.3% (4.91%) The incidence rate of cancer of this
localization in the country in the reporting year increased from 8.8 to 9.95 per 100 thousand
population.

The incidence of colon cancer in 10 regions is higher than the national average - 9.95 per
100 thousand population: Kostanay - 20.7 (2021 - 15.9), Pavlodar - 18.8 (15.3), North Kazakhstan
- 18, 0 (12.7), East Kazakhstan - 16.9 (13.4), Karaganda - 15.4 (15.0), Akmola - 14.6 (10.2), West
Kazakhstan - 11.0 ( 10.1), Abay - 10.0 (9.0) regions and cities Almaty — 12.8 (12.1) and Astana —
10.5 (9.0). As in 2021, colon cancer was detected much less frequently in Turkestan - 3.1 per 100
thousand population (2.7), Kyzylorda - 4.1 (4.6), Zhambyl - 5.5 (5.8), Almaty - 6.3 (4.7), Zhetysu -
6.4, Mangistau - 6.8 (4.9) regions and Shymkent city - 5.0 (4.0) [5].

Rectal cancer in the structure of malignant neoplasms of both sexes retains 7th place in
rank with a specific gravity of 4.9% (2021 - 4.92%), but in men it dropped from 4th to 5th place -
6.1%, for women — from 9th to 10th — 4.0%. The incidence rate per 100 thousand population
increased from 8.4 to 8.8.

A high incidence rate was recorded in Kostanay - 17.8 per 100 thousand population (2021
- 16.2), East Kazakhstan - 17.7 (13.9), North Kazakhstan - 15.6 (15.1), Paviodar — 14.9 (18.1),
Karaganda —13.3 (11.7), Abay — 12.9, West Kazakhstan —12.9 (9.8), Akmola — 10.3 (13.1) regions
and Astana city —10.3 (9.0). Traditionally, a low incidence of rectal cancer is observed in Mangistau
-3.1(2.8), Turkestan - 3.3 per 100 thousand population (2.7), Zhambyl - 3.7 (5.1), Kyzylorda - 4, 1
(5.3), Almaty — 5.3 (5.6) regions and in Shymkent city — 5.5 (5.0) [5].

Rectal cancer in the structure of causes of death from malignant neoplasms of the
population of both sexes in 2022 remained in 5th place with a share of 5.41% (2021 — 5.41%). In
the republic as a whole, the mortality rate from this form of cancer was 3.6 per 100 thousand
population (3.87).

The mortality rate per 100 thousand population was higher than the national average in
East Kazakhstan - 7.8 (2021 - 8.6) - the maximum level, Pavlodar - 7.5 (7.6), Abay - 5.9, North
Kazakhstan - 5.8 (4.3), Kostanay - 4.9 (4.9), West Kazakhstan - 4.8 (4.2), Karaganda - 3.8 (5.2)
regions. Below the national average - 3.8 per 100 thousand population, mortality in Aktobe - 3.2
(4.1), Almaty - 2.6 (2.6), Atyrau - 2.5 (3.4), Zhetysu - 2, 6, Zhambyl - 3.3 (2.7), Turkestan - 2.1 (1.6),
Mangistau - 1.9 (1.2), Kyzylorda regions - 1.8 (2.1) - the lowest figure , and cities Almaty — 3.7 (4.3),
Shymkent — 2.6 (2.1).

Colon cancer in the structure of causes of death from malignant neoplasms of the
population of both sexes in 2022, as in 2021, ranks 6th, with a share of 5.2% (2021 — 5.0%). At the
same time, the mortality rate in the country decreased by 5.6%, from 3.6 to 3.4 per 100 thousand
population.

Mortality rates in 10 regions are higher than the national average: East Kazakhstan - 7.1
per 100 thousand population (2021 - 5.1) - maximum level, Pavlodar - 5.6 (6.0), Kostanay - 5.3
(5.6), Akmola — 5.2 (3.8), Abay — 5.1, Karaganda — 5.1 (5.6), West Kazakhstan — 4.8 (4.4), North
Kazakhstan — 4.8 (5.0) regions and cities Astana — 3.6 (2.7), Almaty — 4.5 (5.3). Low mortality rates
from colon cancer were noted in Kyzylorda - 1.2 per 100 thousand population (2.7) - the best
result, Turkestan - 1.3 (1.7), Mangistau - 1.6 (2.6), Aktobe — 2.0 (2.5), Zhetysu — 2.4, Zhambyl — 2.5
(3.7), Atyrau — 2.5 (1.8), Almaty — 2.6 (1.8) regions and cities Astana — (2.7), Shymkent — (2.4).

For colon cancer (94.0%) - 100% verification level was achieved in 3 regions (Abay, Almaty
and Turkestan regions), high rates in the Astana city (98.5%), Shymkent city (98.0%), Zhambyl
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(98.4%), Atyrau (98.2%) regions, low — in Akmola region (86.7%), Almaty city (84.3%), in the
Kyzylorda region (61.8%) — the worst result since 2017.

For rectal cancer (97.4%) - in 6 regions there is a 100% verification level, the worst level is
still in the Kyzylorda region - 85.3%, lower than the republican average in the Akmola region -
92.6%, Aktobe region - 96 .8%, Mangystau region - 87.0%, Pavlodar region - 95.3%, Almaty city -
93.2% [5].

The frequency of diagnosis of stage |-l rectal cancer, as a visually accessible localization
(68.9% - national average) in the regions, was: in Akmola - 34.6% - the worst result, as in 2021, in
the country ( 2021 - 44.1%), Mangistau - 47.8%, Abay - 53.9%, West Kazakhstan - 59.1%, Almaty -
66.2%, Zhetysu - 68.6%, Karaganda - 65, 7% regions and Shymkent city - 62.9%.

For colon cancer (52.4%), early diagnosis rates are higher in Pavlodar (65.9% - best result),
Abay, Aktobe, Atyrau, East Kazakhstan, Zhambyl, Zhetysu, Karaganda, Kostanay, Pavlodar, North
Kazakhstan, Turkestan regions and Shymkent. The lowest figure (23.5%) is in the Kyzylorda region.

For colon cancer (17.3%), the rates of neglect at stage IV are higher - in Akmola - 31.0% -
the worst result (2021 - 20.3%), Zhetysu - 27.3%, Abay - 23.1% , Turkestan - 22.2% (29.1%),
Karaganda - 28.1% (28.6%), West Kazakhstan - 18.8% (8.2%), Mangistau - 17.6% (19 .4%) regions
and cities Astana - 18.0% (22.9%), Shymkent - 20.0% (22.7%). The lowest level of neglect is 2.9%
in the Kyzylorda region (7.9%).

The proportion of stage IV in rectal cancer (13.1%) is higher in Akmola - 29.6% - the worst
result (2021 - 19.4%), Abay - 19.7%, Kyzylorda - 17.6% ( 9.1%), Karaganda - 16.9% (28.4%), Almaty
-15.6% (17.0%), Kostanay - 14.8% (11.1%), Zhambyl - 13.3 % (13.6%) regions and Shymkent city -
14.5% (12.5%). The lowest level of neglect - 6.0% - is in the Atyrau region (12.5%).

Late diagnosis of rectal cancer as a visually accessible localization (stages IlI-1V) in 2022
amounted to 31.1% (in 2021 - 33.5%).

For rectal cancer, the level of neglect is higher than the national average - 31.1%, the
indicators in Akmola - 65.4% (2021 - 55.9%) - the worst result in the country, Mangistau - 52.2%
(38.1%), Abay — 46.1% (30.6%), West Kazakhstan — 40.9% (25.4%), Karaganda — 34.3% (46.5%),
Almaty — 33.8% (35.7 %), Zhetysu - 31.4% (34.1%) regions and Shymkent city - 37.1% (42.9%). The
lowest neglect is in the Atyrau region - 12.0% (17.5%).

In the country as a whole in 2022, the five-year survival rate of patients with CRC registered
in 2018 decreased to 40.4% (2021 - 52.9% for those registered in 2017); there is a significant
dispersion of indicators by region, from maximum — 56.1% (47.5%) in the Kyzylorda region, to
minimum — 24.3% (51.5%) in the Aktobe region [5].

Screening of CRC screening is the systematic use of screening studies in an asymptomatic
population. The purpose of screening is to identify people with abnormalities suggestive of CRC.
These persons in the future need additional examination to clarify the diagnosis. Opportunistic
screening is the non-systematic use of screening tests in routine medical practice. A screening
program is much more challenging than an early detection program. At the same time, the success
of the screening program is largely determined by the awareness of the population and medical
workers about the possibilities of early diagnosis of CRC. The feasibility of a screening program is
determined by several factors that relate to the disease being screened, the screening test, the
characteristics of the population, and the characteristics of the healthcare system.

The first factor is that the disease must be well understood, common enough in the target
population to justify screening, have a recognizable early stage; treatment of the disease at an
early stage should be more effective than at a later stage.

The second is that the test should be characterized by sufficient sensitivity, i.e. the ability
to detect cancer among people with the disease; sufficient specificity - the probability that among
people who do not have a disease, the test result will be negative; have a high positive predictive
value (positive predictive value) or, in other words, the likelihood that people with a positive test
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result have the disease; have a high predictive value of a negative result (negative predictive
value), i.e. the likelihood that people with a negative test result do not have the disease; security;
low cost; and acceptability - the likelihood that people for whom this test is intended will agree to
the examination (which to some extent depends on the awareness of the population about the
possibilities and importance of early diagnosis).

The third factor is that the healthcare system should be ready for maximum screening test
coverage of the target group, have the resources to confirm the diagnosis, appropriate treatment
and follow-up of people with positive test results, and regularly conduct screening tests at regular
intervals. At the same time, the benefits of screening must outweigh the potential physical and
psychological harm and justify the financial costs of its implementation [11].

The factors most significant for the development of CRC are:

- the presence of chronic inflammatory bowel diseases, adenomatous polyps, cancer of
other localization, etc.;

- family history (presence of one or two first-degree relatives with CRC or familial diffuse
intestinal polyposis);

- the age of men and women over 50 years old, taking into account the fact that more than
90% of patients with colorectal cancer are people of this age (medium risk).

Age, regardless of gender, is an important risk factor for CRC. After the age of 50, the
incidence of CRC increases from 8 to 160 per 100,000 population. Thus, people who have reached
the age of 50, even in the absence of symptoms, constitute a moderate risk group for CRC.

The second category of increased risk of CRC (20%) is made up of persons with a genetic
and family predisposition, suffering from chronic inflammatory bowel diseases, diffuse familial
polyposis.

The high-risk CRC group is determined by the so-called Amsterdam criteria (the presence
of malignant tumors in two generations, the presence of cancer in a first-line relative under the
age of 50 years), in this case, CRC screening should be carried out after the age of 30 years [12].

The degree of individual risk of developing CRC is determined before screening to select
the scope of studies and the frequency of their conduct.

The interval for oncological colorectal screeningis 1 time in 2 years, target group: men and
women aged 50-70 years, with the exception of persons registered at the dispensary for CRC and
colon polyposis. At the same time, when forming the target group, one should take into account
the absence of severe concomitant diseases, such as the presence of a common malignant
neoplasm, cerebrovascular diseases in the stage of decompensation, chronic obstructive
pulmonary disease with respiratory failure, cirrhosis of the liver, myocardial infarction with
congestive heart failure, diabetes mellitus with vascular complications. and others, which are
highly likely to lead to death in the next 10 years.

The first step in screening for CRC is the fecal occult blood test (FOBT). Traditionally, such
methods include a benzidine test for occult blood in the feces. This is a biochemical method based
on the assessment of pseudoperoxidase activity of hemoglobin. There is ample evidence that
invitation to guaiac FOBT screening (gFOBT) reduces CRC mortality by approximately 15% in age-
matched average-risk populations.

To ensure the effectiveness of screening with gFOBT, the interval for screening under the
national screening program should not exceed two years. To date, there is an immunochemical
FOBT method - iFOBT, which is superior in efficiency to gFOBT in terms of the probability of
detecting adenoma and cancer. iFOBT has improved analysis performance compared to gFOBT.

Immunochemical (immunochromatographic) examination of feces for occult blood - iFOBT
or hemocult test is carried out for all men and women of the target group using an express
method, which allows you to get a result within 3-5 minutes, without the participation of a medical
worker. However, the evaluation of the test is carried out only by a medical worker in the PHC
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preventive department.

With a positive analysis of feces for occult blood, the second stage of colorectal screening
is performed, which consists in endoscopic examination of the colon - total colonoscopy [6]. At
the same time, in this case, this medical manipulation is of a therapeutic and diagnostic nature,
since it allows one-stage removal of adenomatous polyps, which, according to various authors,
occur in every third subject after 50 years of age. At the same time, women have 20% fewer polyps
than men, but they have more right-sided lesions, which are more difficult to detect using fecal
blood tests, because they are less traumatic [13,14].

What results were obtained from screening for CRC? In 2022, 937,859 men and women of
the target group aged 50 to 70 years were examined during colorectal screening (in 2021 -
920,640) [5].

Colorectal screening revealed 325 cases of colorectal cancer in the reporting year, which
is 114 cases more than in the previous year (211 cases). The detection rate increased from 0.23
to 0.35 per 1000 patients examined. Low detection of colorectal cancer was noted in Zhambyl,
Karaganda, Kostanay, Kyzylorda, Mangistau, Turkestan - the worst result, East Kazakhstan regions,
Astana city - from 0.07 to 0.30 per 1000 examined. The best result is in the North Kazakhstan
region — 0.81 per 1000 examined. Compared to 2021, there was a decrease in the detection of
colorectal cancer per 1000 people examined during screening in Karaganda (from 0.22 to 0.21),
Kostanay (from 0.29 to 0.28), Mangistau (from 0.20 to 0.12) regions and Astana city (from 0.20 to
0.19).

Colon precancer (adenoma detection rate) was detected in 27.5% of patients who
underwent colonoscopy (2021 — 22.8%). The detection rate of precancer in Akmola, Aktobe,
Almaty (8.5% is the worst result), West Kazakhstan, Zhambyl, Kostanay, Kyzylorda, Mangistau,
Pavlodar, North Kazakhstan, Turkestan regions and cities is lower than the national average Astana
and Shymkent. The best resultis 36.2% in Almaty city. It should be noted that the planned indicator
for the detection of precancer of the colon and rectum in the country for 2022, according to the
Comprehensive Plan, was 23.0% and was achieved.

In 2022, the proportion of patients identified during screening studies with early stages of
malignant neoplasms (stages 0-1) was 26.2% during colorectal screening (in 2021 - 27.5%).

High early detection of colorectal cancer (above 30%) was noted in Akmola, West
Kazakhstan, Karaganda, Kostanay, Kyzylorda, Turkestan regions and Astana city (57.1% - the best
result). Not a single case of early cancer has been identified in the Mangistau region. Cases of
cancer in stages lll-IV detected during screening were registered in Akmola, Aktobe, Almaty, West
Kazakhstan, Zhambyl, Karaganda, Kostanay, Mangistau regions and Almaty city. A total of 21 cases
of colorectal cancer in stage lll and 3 in stage IV were identified (in 2021 - 18 and 5, respectively)
[5].

The complex analysis carried out allows us to conclude that satisfactory results of cancer
screening can be achieved only with its proper organization, high quality of implementation, active
participation in population screening, the use of highly sensitive tests and instrumental methods
of preventive examination, as well as subsequent accurate diagnosis of identified tumors and
timely treatment. High-quality screening leads to early diagnosis of pedological diseases and
malignant pathology in the early stages, which, in turn, increases the effectiveness of treatment
and improves the prognosis of the disease. Target groups that, for one reason or another, do not
participate in screening should be informed that there are no other methods other than screening
that would reduce mortality from malignant neoplasms. Incidence and mortality rates from
cervical cancer, breast cancer and colorectal cancer clearly reflect the epidemiological situation
with this pathology in the regions of our country.
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