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Summary

The article examines the role of teachers in the teaching process and the importance of
pragmatic approaches. Unlike the previous traditional teacher model, in modern times, teachers
are not only transmitters of knowledge, but also facilitators, motivators, and instilling skills and
habits that are necessary for students in real life. The article also analyzes the possibilities and
benefits of applying a pragmatic approach, that is, experience-based, interactive, and student-
centered methods, in the teaching process. The article also focuses on issues such as the
importance of communication between teachers and students, group work, project-based
learning, and the effective use of innovative technology. Finally, recommendations are made to
strengthen the professional development of teachers and their contributions to the teaching
process.

Keywords: education, teaching process, teacher, student, pragmatic approach.

Introduction

Education, being one of the main pillars in the development of society, not only performs
the function of transmitting knowledge, but also plays a decisive role in the formation of a person
as a personality and preparing him for real life. At the center of this important process is the
teacher factor. A teacher is not just a provider of information, but also a person who shows
direction, encourages critical thinking, and determines the life path of students by instilling human
and moral values.

The rapidly changing socio-economic and technological conditions of the 21st century
necessitate radical changes in the educational process. Traditional teaching methods no longer
meet the dynamic and complex demands of life. In this regard, the activities of teachers in the
modern era should not consist only of passively imparting knowledge, but should also be aimed at
enriching students with interactive and person-oriented methods that encourage them to think,
analyze and make decisions. It is at this point that the importance of pragmatic approaches comes
to the fore. Pragmatic pedagogy, based on the Pragmatic ideas of American philosopher and
educator John Dewey, is based on the principle that education is directly related to life. According
to this approach, the educational process should be focused on solving real-life problems and
should create conditions for students to apply the knowledge and skills they have learned in a
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practical environment. Pragmatic teaching, in turn, creates an environment where the student is
not a passive, but an active participant.

1. Changing the role of the teacher in the teaching process

In traditional teaching models, the teacher was considered the main source of knowledge.
However, in modern times, the teacher's duties are more to guide learning, encourage students,
and shape their critical and creative thinking. The teacher fulfills the following social roles in
modern times:

e trainer and facilitator;

e motivating;

e researcher and observer;

e acts as an open guide to cooperation.

A modern teacher must also have psychological and communicative skills, and organize
the learning process taking into account different learning styles and individual needs.

The teaching process is a complex process aimed not only at teaching knowledge, but also
at the personal development of students, the development of thinking skills, and the acquisition
of practical experience. At the center of this process is the teacher.

The influence of teacher-student relationships on teaching is enormous and is one of the
key factors in the success of the educational process. These relationships are not only related to
academic achievement, but also to the student's personal development, motivation, and the
overall quality of the educational environment. Positive relationships between teachers and
students have a significant impact on teaching. The support a teacher provides to a student
increases the student's motivation for the lesson. A caring attitude, encouragement, and positive
motivation cause students to express themselves more and be more enthusiastic and interested
in the lessons. When students feel the teacher's trust, they put in more effort and are more
interested in learning [1, p. 253].

When talking about the role of teachers in teaching and pragmatic approaches, all of this
can be summarized and characterized as follows:

Transfer of knowledge and skills

Teachers do not only provide students with theoretical knowledge in the teaching process,
but also ensure the development of practical skills. For this, they apply modern teaching methods
and create conditions for students to best reveal their potential. For this purpose, they use
different methods such as group work, experiments and projects, open questions and discussions.
Group work, it is mostly used to create opportunities for collaboration and mutual learning among
students. Experience and projects, it is used to teach students knowledge that can be applied in
real life. Open questions and discussions, it is used to develop students' critical thinking and
analysis skills.

Teachers have several key roles in the educational process, helping students acquire not
only academic knowledge but also life skills.

Teaching knowledge and skills. The most important role of a teacher is undoubtedly the
transfer of knowledge. This is not limited to teaching theoretical information alone. The teacher
also performs additional functions such as developing students' practical skills, connecting them
to real life, and teaching critical thinking. Teaching knowledge and skills is a process that consists
of two main components:

Knowledge - theoretical information is the transfer of facts, principles, theories, and
concepts and understandings to the student.

Skill - is the ability of students to apply the knowledge they have learned. Skill is developed
through practical experience and training. The instillation of knowledge and skills is not only about
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transmitting information, but also about teaching students how to apply this information to their
lives and professions. Teachers perform specific functions in this process as trainers and guides.

Objectives of knowledge and skills training. The main objective of knowledge and skills
training is to develop the lives and professional activities of students. Some of these objectives are
as follows:

Development of practical skills. In this course, students are taught skills necessary in the
modern era (e.g., communication, problem-solving, collaboration).

Creating an active learning environment. This goal in itself aims to not only transfer
theoretical information to students, but also how to apply that information. It helps students
succeed in their working lives in the future.

Creative thinking and critical thinking skills. It aims to instill in students the skills to critically
evaluate information and make independent decisions.

Adaptation skills. During this goal, flexible thinking and behavior forms are instilled in
students so that they can easily adapt to changing conditions and environments.

Principles of teaching knowledge and skills. Teaching knowledge and skills is carried out on
the basis of certain principles. These principles increase the effectiveness of teaching and ensure
that students achieve good results. Below | present the most important principles:

Self-confidence and motivation. Students should be motivated to believe in their abilities
and increase their desire to learn. Teachers encourage students, celebrate their successes and
monitor their progress.

Relating knowledge and skills to real life. Relating the knowledge and skills given to
students to everyday life, to real-world situations, makes it easier for them to apply this
knowledge.

Repetition and creative approaches. Repetition and a variety of teaching methods ensure
deep learning. Creative approaches develop students' critical thinking skills.

Methods of teaching knowledge and skills. Several methods are used in the process of
teaching knowledge and skills. These methods are applied according to the different learning
styles and goals of students.

Theoretical and practical training

Theoretical training - is used to present information, explain principles and transfer
theoretical knowledge. Practical training - provides students with the opportunity to apply the
knowledge they have learned. For example, laboratory work, simulations or work with real-world
problems.

2. Integration of modern technologies into teaching
Nowadays, teachers enrich their pragmatic approach with technology and add new elements to
the teaching process. Using intellectual tools, it is possible to make lessons more interactive, fun
and effective. The use of technology helps to personalize lessons, apply different learning methods
and attract the attention of students.

The application of technological tools to teaching not only increases the efficiency and
accessibility of learning, but also serves to increase interactivity and visuality. The main
technologies currently used in the teaching process are:

e Educational platforms (Moodle, Google Classroom);

e Interactive tools (Kahoot, Quizlet, Padlet);

¢ Simulation and virtual reality technologies;

e Multimedia and visual presentations.

These tools expand the teacher's organizational role, allowing lessons to be structured in
accordance with modern requirements. The correct application of technology also increases
students' interest in learning, allowing for individualization of learning.
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The use of online resources in the teaching process, giving assignments on digital
platforms, and using multimedia teaching tools indicate the teacher's adaptation to modern
teaching. This also helps to form students' technological skills.

Pedagogical technology. A system of creating, implementing, and defining a complete
process for teaching and learning knowledge, taking into account technical and human resources
and their interaction, with the aim of optimizing forms of education.

The structure of pedagogical technology includes the following components:

- the conceptual basis or the content part of the training (its general and specific goals),

- the content of the educational material, the procedural part (technological process,
organization of the pedagogical process),

- methods and organizational forms of educational and cognitive activity of students,

- methods and forms of teacher work,

- diagnostics and forecasting of the pedagogical process, the teacher's activity in the
process of managing the assimilation of the content of educational information.

Any pedagogical technology must meet some basic requirements (technological criteria),
such as conceptuality, consistency, manageability, usefulness (purposefulness and efficiency), and
reproducibility [1, p. 255].

The main essence of the method is to show students the need for the knowledge they have
acquired in life. In the teaching process, the student is taught to use the knowledge he has and
will acquire to solve the most important problem taken from real life, which is unfamiliar to him,
but is important to him.

During this method, the teacher can show the source of new information and express the
possibility of how to search for it, thereby being able to guide the student in a proactive manner.
In the project method, students are directed to independently work individually, in pairs and in
groups within a certain time, always solving some important problem. In addition to applying
various teaching methods and tools in solving the problem, it is also intended to interactively use
practical examples tested in various fields of science and technology [2, p. 173].

In the modern era, a teacher must have the skills to use information and communication
technologies and effectively utilize interactive tools in the teaching process.

Ways for teachers to build motivation and confidence

Teachers help students discover their potential. They encourage students to learn, create
interest and motivation, and ensure that lessons are engaging and interesting. The enthusiasm
shown by the teacher also positively changes the attitude of students towards learning. Teachers
should be a source of motivation for students. They should not only implement the curriculum,
but also encourage students and increase their self-confidence. Teachers play an important role
in the classroom because their behavior, attitude, and the ways they motivate students directly
affect their success.

There are two types of motivation related to learning outcomes:

1) Conditionally called negative motivation. This is motivation that arises due to the
student's awareness of certain concerns and difficulties that may arise if he does not study (irony
of parents, teachers, classmates, etc.). Such motivation does not lead to successful results;

2) Motivation that is positive in nature. A teacher who knows the type of motivation can
create conditions for strengthening positive motivation. If this is motivation related to the result
of learning, then to maintain it, it is possible to promote normal conditions, show the usefulness
of the acquired knowledge for the future, and create a positive public opinion. In order to
strengthen motivation, it is important to effectively organize the educational process, create
conditions for the manifestation of students' activity, independence, research methodology and
skills [1, p. 258].
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Developing thinking and analytical skills

Teachers should teach students not only facts but also the process of thinking. This
develops students' analytical thinking skills and encourages them to think critically. Teachers guide
students not only to accept information, but also to analyze it, make connections, and consider
different aspects.

3. Pragmatic approaches in modern teaching.

Problem-based learning (PBL) is one of the main elements of pragmatic pedagogy. The
main goal of this approach is to develop students' skills in applying what they have learned not
only at the theoretical level, but also on practical and real problems.

In the PBL process, the teacher does not play the role of a direct “informant”, but rather a
“guide” (facilitator) - a motivator who creates conditions for learning. For example, the teacher
presents a real-life problem to the audience, and students conduct research, discuss, hypothesize
and draw conclusions to solve that problem. At this time, they actively develop critical thinking,
decision-making, collaboration and communication skills [3].

Pragmatic teaching approaches emphasize learning based on practical application rather
than knowledge acquisition. In this regard, teaching strategies should be directly related to real
life. Teachers should pay special attention to linking topics to everyday life when preparing the
curriculum. For example: in mathematics classes, students should be taught the skills of working
on real-life examples such as budget planning or shopping calculations, in history classes, they
should be taught the skills of drawing parallels between current political events and events in the
past, and in literature classes, they should be taught the ability to build bridges between artistic
images and the student's personal life experience [4].

Such approaches not only make students feel the benefit and relevance of what they are
learning, but also serve to broaden their range of interests.

Student-centered teaching

Student-centered teaching is the basis of teachers' pragmatic approaches. In this
approach, the teacher does not just transfer information, but also ensures the active participation
of students. Students themselves participate more in the teaching process, participate in
discussions, share their ideas and become more active in the face of learning. This method
increases students' motivation and allows them to better see their own abilities.

Interactive teaching

One of the pragmatic approaches is the application of interactive teaching methods. This
ensures that students learn by interacting with the teacher and other students. Interactive
teaching methods are implemented through discussions and debates, group work, games and
simulations. These methods prevent the lesson from becoming monotonous and increase
students' interest in the lesson.

4. Experience-based pedagogical methods

One of the main distinguishing features of pragmatic teaching is the principle of “learning
by doing.” According to this principle, the student learns not only by hearing or reading
information, but also through direct experience.
Some methods that are effective for this approach include:

e Project-based learning. In this method, students work on long-term assignments,
resulting in a real product or presentation.

e Experimental and hands-on learning. In the natural sciences, theoretical knowledge is
reinforced by concrete observations and experiments.

e Educational games and simulation-based learning. By modeling a specific social or
economic situation, students make decisions and evaluate their results.
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* Field research and observation-based learning. Students directly interact with real life by
collecting information in non-curricular environments.

The use of these methods also develops the student's initiative, sense of responsibility,
and creativity.

The dynamic and ever-evolving structure of the education system has made the role of
teachers even more complex and multifaceted. Modern pedagogical approaches, especially
pragmatic learning strategies, move the function of teachers away from the traditional model of
simply transmitting knowledge and turn them into both guiding and organizing a creative learning
environment [5]. The application of pragmatic approaches in the learning process, i.e. the use of
experience-based, problem-oriented, real-life and interactive learning forms, increases the activity
of students, develops their critical thinking and problem-solving skills. In this approach, the teacher
is not only a teacher, but also a guide who creates conditions for learning, provides direction and
reveals individual potential. The application of pragmatic approaches in the learning process, i.e.
the use of experience-based, problem-oriented, real-life and interactive learning forms, increases
the activity of students, develops their critical thinking and problem-solving skills. In this approach,
the teacher is not only a teacher, but also a guide who creates conditions for learning, provides
direction and reveals individual potential.

Conclusion

In the modern educational process, the teacher is not only a transmitter of knowledge, but
also a researcher, leader and promoter of innovation. Pragmatic approaches based on experience
play an important role in individualizing the educational process, establishing student-oriented
strategies and continuous professional development. Both methodological flexibility and
technological literacy have become a necessity in the pedagogical activity of teachers.

Currently, the main task of teachers in the education system is to shape the knowledge,
skills and thinking of students. Pragmatic approaches allow teachers to implement teaching in a
more purposeful, practical and real-life-related way. These approaches increase the effectiveness
of teaching, increase the motivation of students and form them as active participants. As a result,
teachers' pragmatic approaches improve the quality of teaching, ensuring that both the
pedagogical process and the development of students are more efficient. Increasing the
professionalism of teachers in the education system and applying pragmatic methods are one of
the factors that directly affect the success of teaching.

Teachers play a central role in the educational process, and their professionalism is a key
factor in the successful development of students. The application of pragmatic approaches allows
teachers to focus teaching on more practical, purposeful and real-life knowledge. This approach
increases the active participation and motivation of students, which ultimately improves the
quality of teaching. Thus, the role of teachers and the application of pragmatic approaches
together increase the efficiency of the educational process and create conditions for better
preparation of future generations.

Recommendations

In order to more effectively organize the role of teachers in the modern educational
process and improve the quality of education, the following recommendations are put forward:

1. Continuous professional development of teachers should be ensured. Teachers should
be regularly involved in training on modern pedagogical approaches, technological tools and
student-centered methods. This will not only enhance their professional skills, but also support
the implementation of innovations in education.

2. The effective and purposeful use of technologies should be encouraged. Teachers in
educational institutions should be provided with methodological and technical support regarding
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the integration of technology in teaching. In particular, skills in using interactive platforms and
digital resources should be developed.

3. A personalized learning environment should be created. Teaching methodologies that
take into account the individual interests and abilities of students (differentiation, adaptive
learning) should be applied, and teachers should be provided with the necessary tools in this
direction.

4. Quality criteria should be taken as the basis in the system of evaluation of pedagogical
activity. In evaluating the performance of teachers, not only results should be taken into account,
but also teaching methodology, organization of the learning environment, and innovative
approaches.

5. A conducive environment should be created for the application and sharing of
pedagogical innovations. Platforms should be created within educational institutions where
teachers can share good practices with each other, and collaborative approaches should be
encouraged.
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FEATURES OF INNOVATIVE ACTIVITIES AT
DAIRY INDUSTRY ENTERPRISES IN
KAZAKHSTAN

Yerbol Akhmedyarov
senor-lecturer of the department of business and services, Sh. Ualikhanov Kokshetau
University

Abstract: The article deals with the key features of innovation activity of dairy industry
enterprises in Kazakhstan. Current trends and factors contributing to the innovative development
of the industry are identified. Special attention is paid to the influence of digitalization, the role of
state support and technological renewal. On the basis of the analysis of statistical data, scientific
publications and practical experience the recommendations on stimulation of innovation
processes are presented. The necessity of a systematic approach to the development of
innovation potential of the dairy industry in the context of national food security and sustainable
economic growth is emphasized.

Keywords: dairy industry, innovation, digitalization, technological innovation, food
security, cooperation.

Kazakhstan's dairy industry is an integral part of the agro-industrial complex, contributing
to food security, the development of rural areas and the formation of the domestic market for
dairy products. However, despite its strategic importance, this industry faces a number of
challenges that limit its innovation potential. These include a fragmented production structure,
poor dissemination of modern technologies, low technological culture and lack of investment in
research and development.

Innovative transformation of the industry is particularly relevant in the context of global
climatic and economic changes. As noted by Baygabulova K.K. et al. (2019), one of the important
directions of innovative development of the dairy industry is digitalization, which contributes to
productivity growth, improved product quality and sustainable use of resources.

The purpose of this article is to analyze the features and barriers of innovation activity of
enterprises of the dairy industry in Kazakhstan, as well as to identify areas for improving its
efficiency.

Innovation activity covers the entire life cycle of technological or organizational innovation
- from idea to commercialization. In the dairy industry innovations may concern genetic
improvement of livestock, improvement of fodder base, automation of milking, modernization of
processing, packaging and logistics, introduction of IT-systems of accounting and quality
management. Of particular importance are marketing and organizational innovations aimed at
developing brands, sustainable supply chains and direct sales channels.

According to Fedorenko et al. (2010), the introduction of innovations in the agro-industrial
complex requires a systemic approach: the inclusion of scientific institutions, government,
business and consumers in the process of generating and testing innovations. In the context of
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Kazakhstan, this involves the development of agro-technological parks, stimulating R&D and
providing access to international experience.

According to the Bureau of National Statistics, Kazakhstan will produce 3.6 million tons of
milk in 2024. However, only a third of the volume is processed. The rest is sold on the raw market,
which reduces added value and limits the innovative activity of processors.

Figure 1. Volumes of milk production of all types in Kazakhstan for 2003-2024, thousand tons
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Source: Bureau of National statistics of Agency for Strategic planning and reforms of the
Republic of Kazakhstan

Based on Figure 1, the last three years have seen low production volumes compared to
2021, despite an increase in population. At the same time, a significant part of processing
enterprises was established back in the Soviet period. Equipment depreciation exceeds 60% at
many facilities, which limits the possibility of introducing energy-efficient technologies and new
products. According to the Ministry of Agriculture, only 17% of enterprises in the sector have
partially automated production lines. The prevalence of small peasant and farmer farms makes it
difficult to introduce capital-intensive and complex technological solutions. In the absence of
integration processes with processing and logistics, the motivation to implement innovations in
such farms is low. Weak cooperation, fragmentation and lack of quality standards hinder the
modernization of the entire value chain.

The following barriers to innovative development of dairy industry enterprises can be
identified:

- financial constraints, i.e. dairy farms experience an acute shortage of own and borrowed
funds to invest in R&D, purchase of high-tech equipment and personnel training. Venture and
grant financing mechanisms are underdeveloped, and commercial banks assess the industry as
risky, especially given its seasonality and dependence on feed.

- institutional and regulatory constraints do not sufficiently stimulate innovation.
Procedures for certifying new products, obtaining permits to use digital platforms, and
participating in government support programs are often complex and non-transparent. In
addition, there are no targeted government programs specifically to support agrarian innovation.

- the human resources deficit is manifested in the lack of specialists with skills in
digitalization, automation and innovation management in agriculture. This is especially true for
regional processing enterprises, where the level of digital literacy of personnel is extremely low.

Along with the factors restraining the development of the industry, we can identify such
promising trends:

- digitalization, implementation of digital solutions allows to control animal health,
optimize feeding, trace the origin of products and automate logistics. There are examples of
successful application of digitalization in the dairy industry: RFID tags and automatic milking
systems based on Al; herd management platforms (e.g., Herdbook, SmartCow); use of mobile
applications for milk yield and feed consumption; use of blockchain for product traceability.
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- sustainable and green technologies, i.e. modern innovations in the dairy sector concern
the reduction of carbon footprints, the use of biological waste management methods, renewable
energy sources (biogas plants), packaging recycling and smart water management. Supporting
such solutions can significantly increase the export potential of products, especially to countries
with high environmental requirements.

- clustering and cooperation, promote the formation of regional agri-food clusters that
unite farmers, processors, logistics and research organizations, is an effective mechanism for
innovation transfer.

The Government of Kazakhstan implements programs to subsidize equipment and
construction of dairy farms, but there is no systematic approach to stimulating innovation. To
strengthen incentives for innovative development, there is a need for:

- R&D grants;

- tax incentives for innovation;

- training and professional development programs;

- public-private partnerships to launch pilot projects.

Thus, Tyapkina et al. (2021) referring to international experience (e.g., the Netherlands,
Israel, Canada) note the importance of creating agro-innovation hubs and gas pedals. In these
countries, agrotech incubators, closely integrated with universities and business, are active.

Innovative activity in the dairy industry of Kazakhstan has a high potential, but in practice
it is realized in a limited way. The main barriers are institutional, financial, human resources and
infrastructure. At the same time, examples of successful digital solutions and cluster initiatives
demonstrate the potential for transformation of the industry. At the same time, a systematic
approach is needed, combining the development of digital and transportation infrastructure,
improving regulation, investing in human capital and encouraging cooperation. Activating
innovation in the dairy industry will not only improve its efficiency and competitiveness, but also
create conditions for sustainable rural development and food security in Kazakhstan.
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MeToabl MoBbIWEHUA 3IPPEKTUBHOCTM
AeaTeIbHOCTM NPeanpuaTUA B
COBPEMEHHbIX YC10BUAX

9ainbek oainkaH EpnaHynbl
Ka3axcTaHCKO-BpUTaHCKMI TEXHUYECKIMI YHMBEpPCUTET, KazaxcTaH, AimaThbl

dbdeKTnBHOE DYHKLMOHMPOBAHME NPEANPUATUA B YCNOBUAX PbIHOYHOM SKOHOMMKN ANKTYET
HeobXx0AMMOCTb MCNONb30BaHMA HOBbIX MOAXOLOB K OpraHM3auum ynpasneHua. Kak npasuno,
OCHOBHbIMW  KpUTEpUAMKU  NoBblWeHMA 3ODEKTUBHOCTM  AEATENbHOCTM  NpeanpuATMA B
COBPEMEHHbIX YCNOBUAX ABNAKOTCA WCMONb30BaHME HOBEWWMWMX TEXHONOTUI, KOMMbOTEPHOM
TEXHUKKM, a Takke GOPMUPOBAHME BbICOKOIDPEKTUBHbBIX WHPOPMATUBHO-YNPABAEHYECKMX
TEXHONOTNI. YNpaBneHne COBPeMEHHbIM NPeanpuUATUEM — CAOMXKHbIA Npouecc, 6asnpyrowminca
Ha BbibOpe M peannsaumm onpeaeneHHbIX TEKYLWMX PELUeHNI N CTpaTermyeckmx 3aay, Kotopble
nomoryt obecneunTb GUHAHCOBYH YCTOMYMBOCTb, CTaOMABHOCTb U COLMANbHO-3KOHOMMUYECKOE
Pa3BUTME OpraHM3aLmn.

Ona ynydweHna 3PeKTMBHOCTM M CTaBUABHOCTM Ha pPblHKe At0boMy NpeanpuATHIO
HeobxoaMMo [06MBaTbCA POCTa NPUOLIANM U PBIHOYHOM CTOMMOCTM, a TaKXKe YCUMAMBATb CBOM
KOHKYpPEHTHble no3uumu. bnarogapa MHOOPMAUMOHHBIM TEXHONOTMAM W PasBUTUIO B cohepe
TEXHONOTNI 3PPEKTUBHOCTL ynpaBaeHuAa Bo3pocaa. MHbOpMauUMOHHbIE TEeXHONOrMM — 3TO
HoBellMe MeToabl 06pabOTKM M aHaNM3a SKOHOMMYECKON MHOOPMALMK, KOTOPaA HyXHa 44
npuHATMA peweHnit. OHBOCHOBAHHOCTb MPUHUMAEMbIX PELIEHWIA B 3HAYUTEIbHOW CTEMNeHu
onpeaenstoTcs 3PPEKTUBHOCTbIO  UCMOAb3yEMbIX MNpu  obpabotke uWHPOPMALMM METOA0B
9KOHOMWYECKOro aHanms3a. CoBEepLIeHCTBOBAHME TEXHOMOMMIM  aHaAUTUYeCcKoM 06paboTKu
9KOHOMMYECKON WHPOpMaLMM  ABNAETCA OAHWMM M3 K/OYEBbIX 3/1EMEHTOB MOBbILIEHUS
3dEKTMBHOCTN BCEM TEXHONOTUM YNPaBAEHMUA.

Ecnv npeanpuatMe 6yaeT Mcnonb3oBaTb MHOOPMATMBHYKD CUCTEMY, TO 3TO MO3BOAWUT
opraHmzaumm obecneynTb BbICOKYHD 3PPEKTUBHOCTb MPUHATUSA pPELIEHUM, WHTErpMpoBaTb
MHOOPMAUMOHHbBIE  MPOLIECCbl, COBEPLIEHCTBOBATL  AOKYMEHTOObOOpOT, T. K. CUCTeMa
aBTOMATU3MPYET AeN0Bble NPOLECChl M OpraHusaumio Tpyaa. Cuctema No3BOAUT MEHEAKMEHTY
NpeanpuaTMA OCYLLECTBAATb KaK BHYTPEHHWI GMHAHCOBLIN aHaAu3, Tak WU BHELWHWIA: C NO3ULUM
6to4KeTa, KOHTPOAMPYOWMX BEAOMCTB, KPEAMTOPOB M aKLMOHEPOB. ITO CBA3AHO C TEM, YTO ANA
nposeaeHua 6Honee yrybNEHHOTO aHanM3a HeobXOAMMO MCMOAb30BaTh [A0MONHUTENbHYHO
MHGOPMaUMIo, Hanpumep ceeaeHUa 06 MCNoAb30BaHMM NPUObIIM, UMYLLECTBE M 3340/I5KEHHOCTH,
Apyrve aaHHble ByxXranTepckom 1 ynpasiieHYeckon OTYETHOCTM.

MOMMMO pelleHuit CTaHAAPTHbIX 33434 OAHOBPEMEHHO CUCTeMa [AO/KHA NpeaocTaBaseT
BO3MOXHOCTb peanmnsaumm CcoBCTBEHHbIX METOAMK ANA peleHua Nbblx 3a4ay aHaausa,
AMArHOCTUKN U MOHUTOPMHIA GUHAHCOBOTO COCTOAHMA OpraHM3aLmm.

Mo pe3ynbTaTam NPOBEAEHHOTO aHaM3a MOXKHO MOAYUYMTb PAL, SKCNEPTHBIX 3aKNHOYEHWUIN O
dunHaHcoBoM cocToAHMK. CylecTByeT BO3MOXKHOCTb MOATOTOBMTb OTYETbI C HEOOXOAMMbIMM
rpadmKkamm n Anarpammamm, oTpaxKatowmMMmM AMHAMUKY OCHOBHbIX MOKa3aTenei.

MHPOpMaLMOHHaA cucTema NpeanpuATUA NO3BONAET:

— BbINONHWUTbL 3KCMpPecc-aHann3 GUHAHCOBOTO COCTOAHMA: B C¥KaTble CPOKM PacCyMTaTb Ha
OCHOBaHUM npeAacTaBneHHbIx dopm Ne 1 n No 2 cTaHZapTHble MOKasaTenu JMKBUAHOCTH,
PUHAHCOBOMN YCTOMYMBOCTU, peHTABENbHOCTM AEATENbHOCTM U AeN0BOM aKTUBHOCTM;
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— NPOBOAMTL TOPWU30OHTANbHBIN (AMHAMUYECKNIA), BEPTUKANbHbIN (CTPYKTYPHbIN) M TPEHAOBbIN
(oTHOCUTENbHO 6a30BOro roAa) aHaAM3 GUHAHCOBbIX AAHHbIX;

— OLUEHMBATb BPpEMSA AOCTUMKEHUA GUHAHCOBBLIMM NOKA3aTENAMM KPUTUYECKMX 3HAYEHMI, CTPOUTb
MPOrHo3bI;

— OUEHMBATb PUCKM MOTEPU NIMKBUAHOCTM, HAaHKPOTCTBA MyTEM aHanM3a CTPYKTypbl HBanaHca,
KayecTBa aKTUBOB NpPeAnpuATUA, NPOBOAMTL aHann3 6e3ybbITOYHOCTU M aKTOPHbLIA aHanAu3
peHTabenbHOCTM COBCTBEHHOrO KanuTana;

- OCYyLWLeCTBNATb YIYONEHHbIM aHaNM3 Ha OCHOBE AAHHbIX CUMHTETUYECKMX CYETOB M3 0OOPOTHO-
Canb0BOM BEAOMOCTU;

— onpeaenaTb BO3MOMKHbIE BAPUAHTbI Aa/IbHENLWIErO PAa3BUTUA NPEANPUATUA NMYTEM COCTaBNEHUA
MaTpPULLbl PUHAHCOBBIX CTPATErN;

— pas3pabaTbiBaTb COOCTBEHHbIE METOAMKM aHAN3a, OMUCbIBAA MCXOAHble GOPMbl M UTOrOBble
aHaNMTUYecKme Tabanupl, CO34aBan M PacCYMTbIBaA AONONHUTENbHbIE GMHAHCOBbIE MOKa3aTeny;
— OLEHMBATb HAZEKHOCTb rPynMbl KOHTPAreHTOB: NMOCTaBLIMKOB MM MOKyNaTenen; — CpaBHMBATb
3HaYeHMA GMHAHCOBBIX MOKa3aTeNel C HOPMATUBAMM M C MOKA3aTeNAMM NPEANPUATUIA OTPACAK;
— MONy4aTb aBTOMATUYECKME IKCMEPTHbIE 3aKAYeHMA U GOPMMPOBATL OTYETHI MO pe3y/bTaTam
aHanu3a.

BnarogapA 3TOMy aHaAM3y MOXKHO OUEHUTb TeKyllee COCTOAHME MNPeanpuaThA U
NpoaHaNM3MpoBaTb NOKasaTenn B AMHaMMKe. [laHHbIM aHaIM3 MOMOMKET BOBPEMA CpearmpoBaThb
Ha yXy4weHue no3numnin NnpeanpuaTia n NpeanpuHATL BCe HeobxoarMble Mepbl, YTOObI M3bexaTb
PUCKM NoTepu NpubbIIK, KOHKYPEHTOCNOCOOHOCTU 1 ApP.

Mpu aHanmse cobCTBEHHOM OyXranTepckon OTYETHOCTM MOMKHO WMCMONb30BaTb BCTPOEHHbIE
roTOBble aIrTOPUTMbI PelleHns 3a4a4 GMHAHCOBOrO aHaAMN3a:

— MEeTOAMKY aHanM3a NNMKBUMAHOCTU ANA onpeaeneHua NAaTéecnocobHOCTM U OLEHKM pUCKa
CHUMKEHWA NMKBUAHOCTHY;

— MeToaMKy GaKTOPHOro aHanu3a peHTabenbHOCTU COBCTBEHHOrO KanuTana npeanpuATUA ANA
OUEHKM BAMAHUA Ha He€ paga GaKTOpoB (OOXOAHOCTM aKTMBOB, (GWHAHCOBOrO pblvara,
peHTabebHOCTM NPoAak U Ap.);

— MeTOAMKY aHanm3a 6e3yHbITOYHOCTM ANA OLEHKM 3anaca GMHAHCOBOM MPOYHOCTM NPeaAnpUATUA.

[laHHble MeToAbl MOMOTatoT OLEHWUTL COBCTBEHHOE COCTOSHME NPEeANPUATUA C NO3MLMM DaHKa.
Mpy NOMOWM 3TUX METOAMK MOXKHO CAENaTb PEUTUHIOBYIO OLEHKY GUHAHCOBOrO COCTOAHMA U
9KCMEepTHOE 3aK/AloYeHWe O HAAEKHOCTM OpraHuM3auMm  O0A  33eMUMKa, A8 OLEHKM
LenecoobpasHoCTM NpeaocTaBieHns KpeamTa, USMEHEHUN KpeauTHbIX YCA0BUN U obecrnedeHnn
rapaHTMM BO3BPATa 3a€MHbIX CPEACTB.

MeToabl NpeaocTaBAAlOT BO3MOMKHOCTb OLEHWTb COBCTBEHHOE COCTOAHWE C MO3MLUMM
dUHaHCUpytowero 6aHKa, M MOMOTaeT NPUHATL PELIEHNE B C/lyYae NPeaoCTaBNAeHNs KOHTPAreHTy
KoMMmepyeckoro KpeamTa. C KaxKAbiM roAom A1s nosblleHnA 3GEKTUBHOCTU yrpaBieHNEM
opraHu3aumMn, NPeanpuUATUA BHEAPSAIOT HEMPOCETEBbIE TEXHONOTMWU. M3HAYaNIbHO OHW OTKPbIIM
HOBblE MepcrneKkTUBbl B 061aCTK pacno3HaBaHMa 0bpa3oBs. [anee K HenpoceTn Bbian AobaBneHsbl
MEeTOZbl MCKYCCTBEHHOTO MHTEIEKTA, KOTOPbIE MOMOratoT B MPUHATUW PELLEHWIA.

Bnarogaps HeMpoceTM MOMHO pellaTb WWPOKMIA  KNacC 3KOHOMMYECKMX 3aZay  Ha
npeanpuATmM, MOMOTaeT aHaIM3MPOBATL PbIHOK. MpW MOMOLLM HEMPOHHBIX CETENM B OPraHmn3aLmax
PeLlaloTcs Takne 3a4a4m Kak: 3dPeKTUBHOCTb M NPUOLITIBHOCTL GUHAHCOBbIX, SKOHOMUYECKMX U
MHHOBALMOHHbIX MPOEKTOB, a TaKXe MoBbllWeHne 3PGEKTUBHOCTU ynpaBaeHna. NoOMMMO 3TUX
33124 C MOMOLLbIO HEMPOCETU MOXKHO MPOTHO3MPOBATL M CTPOUTb MOAENN, KOTOPbIE MOMOTatoT B
peannsaumm 3aaau.

Mcxoaa 13 3TOro, MOXKHO CAeNaTb BblBOA, YTO Hnarofapa HEMPOCETU OpraHM3aLMa MOXKeT
[oCTMYb  Bonee  BbICOKMX pe3ynbTaToB B GUHAHCOBOM yCTOMYMBOCTM U 3ODEKTUBHOCTH
npeanpuATMA, Yem NpU MOMOLLM TONMbKO CTpaTermyecKkMx MeToA0B. ITO CBA3AHO C TEM, YTO
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HEMPOHHaA CeTb CTPOMT HedOopMasbHble MOAENN, KOTOPas He BCerga MOXKeT ObiTb BblparkeHa
TO/IbKO MPM NMOMOLLM CTAaTUYECKMX XapaKTEPUCTUKAX PEFPECCUOHHbIX MOAENEN.

B uenom, OpraHuM3aumMa 3KOHOMMYECKOrO aHaiM3a C  WWPOKUM  MPUMEHEHMEM
MHOOPMAUMOHHBIX TEXHOMOTUIA SABNASETCA XOPOLWMM CTUMYJIOM ANA A3a/bHEWWEro pasBuTUA
npeanpuaTuA.

Jlutepatypa:

1. AHanu3 dMHaAHCOBOro CcoCToAHMA NpeanpuaTua, MhasyHos B. .-2015 roa,.

2. YnpasneHue ¢GUHAHCOBLIM 030POB/EHMEM MNPEANPUATUS B YC/IOBUAX IKOHOMMYECKOTO

Kpu3uca., batbkoBckMit M. A, bynaesa W. B., Munranves K. H. — 2014 roa.

06 oueHKe PMHAHCOBOW YCTOMYMBOCTM NpeanpuaTnini MasypuHa T. 0. — 2012 rog.

4. ®dopmunpoBaHMe  pesieBaHTHOM  MHPoOpmMauMm O  AebUTOPCKON  3a40/KEHHOCTM
B3aMMOCBA3aHHbIX TOProBbIx opraHunsaunii, 3anuesa O. 1., LlaxmaHosa b. A. — 2014 roa.

5. 3KoHOMWKa opraHu3aumm, YuebHuK ansa bakanaspos, E. 0. Anekcenyesa, M. [l. Maromeznos
2016 ron. — [292c.]
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GONCO SOHORINDS TURIZM
XIDMOTINDD DOVLOT SIYASOT]
ISTIQAMOTLORI
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Magistr, Baki Dovlat Universiteti, Azarbaycan
Elxan Nuriyev Balahasan
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Summary: The development directions of tourism in Ganja city, the role of state programs
and tourism strategy, directions of state support, and directions of increasing hotel services are
extensively analyzed. In addition, the effects of tourism in Ganja city, the effects of state programs
on the formation of service areas and infrastructure are explained. Here, the directions of effective
use of existing potential, its role in employment, expansion of hotel business and investment
opportunities are shown.

Keywords: Ganja city, city tourism, state programs, tourism strategy.

Xillasa: Ganca saharinda turizmin inkisaf istigamatlari, dovlat programlarinin va turizm
strategiyasinin rolu, dovlet dastayinin istigamatleri, mehmanxana xidmatlarinin artmasi
istigamatlari genis tahlil olunur. Bununla yanasi, Ganca saharinda turizmin tasirlari, xidmat
sahalarinin va infrastrukturun formalasmasinada dovlat programlarinin tasirlariizah edilir. Burada,
movcud potensialdan samarali istifadanin istigamatlari, masgullugda rolu, otel biznesinin
genislanmasi va investiya imkanlari gdstarilmisdir.

Agar sozlar:Ganca sahari, sehar turizmi, dovlat programlari, turizm strategiyasi.

Beynalxalg turizmda tarixi-madani sahar istigamatlari turistlarin garsilanmasi va xidmat
gdstarilmasi baximindan farglanir ve Umumdiinya Ticarat Taskilatinin malumatina gors, galan
turizmin 38%-ni taskil edir. Bu sababdan 4 min illik tarixa malik Ganca sahari beynalxalg turizmda
tarixi-madani turizm makani kimi tagdim oluna bilar. Olksys madani turizm (clin galan turistlara
Gancani tarixi-madani makan kimi taqdim etmak olar. Olks tarixinds bir cox tarixi hadisslara ev
sahibliyi edan Ganca saharinda irili-xirdali 100-dan ¢ox tarixi abida var[10]. Ganca Tarix-Memarliq
Qorugu saharin yaxinliginda yerlasir va madani va maariflandirici turlarin taskili Gcin alverisli
hesab olunur.

Ganca ssharinda turizm xidmsatlarinin genislandiriimasi, yeni vyerleasma va iasa
muassisalarinin taskilinds dovlst programlarinin mihim rolu olmusdur. Malum oldugu kimi,
olkamizin turizm potensialinin beynalxalg alemda tanidilmasi, turizmin mixtalif noévlarinin inkisafi
va muiasir infrastrukturun yaradilmasi istigamatinda tadbirlar hayata kegirilir. Turizm sektorunun
igtisadiyyatin prioritet sahasi kimi inkisaf etdirilmasi dovlatimizin garsisinda duran an midhim
masalalardan biridir. Dévlat programlarinin va strategiyalarin Ganca saharinda turizmin inkisafinin
dastaklanmasini tamin etmisdir. Sahibkarlgin inkisafi, investiyalarin genislanmasi, ahalinin
masgullugu va galan turistlarin artmasinda 6zinU blruzs vermisdir. Bela ki, Ganca saharinda 12
turizm sirkati, 19 otel, 4 hostel, 30-dan ¢ox fardi yasayis yerlarinin xarici turistlara kiraya verilmasi,
verli matbax mahsullarini tagdim edan bir cox iase misassislarinin faaliyyati daha ¢ox turistlarin
calb edilmasinda turizm infrastruktur amilini tamin etmisdir ki, bunun da naticasi olaraq galen
turistlarin sayr 2023-c ilin yekunlarina géra 35 min nafari kecmisdir[4].
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Filipp Kotler va John Urrya gbra qglobal ve vyerli dinamikalar turizm bazarinin
genislandirilmasina, yerli madaniyysat va ananalarin turizm mahsuluna c¢evrilmasina, bazar
texnologiyalari va alcatanhgin tamin olunmasini sartlandirir. Turizm destinasiyasinin kommersiya
markazina cevrilmasi madaniyyatin, snanalarin kommersiyalasdirimasi ve miayyan markazlarin
turizm makani kimi formalasmasina imkan vermisdir[5]. Xtsusila turistik saharlarin stratli inkisafin
tamin etmakls, kitlavi turist axinlarini tamin etmakla miayyan makanlarin formalasmasin tamin
edir.

Sahar turizminin inkisafinda Buter modelinda turizm bazari Uc¢ln shamiyyatli olan Uc¢
istigamati irali surlr ki, bunlarda onun idaraetmasini va inkisafinin planlasdirlmasini, dayanigli
atraf mihit va madani turizm, investiya strategiyasi va sahibkarlarin calb edilmasila bagl oldugun
geyd edir[6].

Regionlarin inkisafl haqgqginda dovlst programlari bolgalards iqgtisadi inkisafa takan
vermakla yanasi, Ganca saharinda turizm sanayesinin inkisafina takan vermisdir. Bela ki, 2009-
2013-cU illari shata edan dévlst programi Ganca-Qazax igtisadi rayonunda kand tasarrifati va
sanayenin inkisafinda yeni emal muassisalarinin taskilina sabab olmusdur. Ganca saharinda
avtomobil zavodunun barpasi da geyd olunan programla birbasa bagli olmusdur. Qeyd olunan
dovlet programi carcivasinda Naftalan sanatoriyalarinin barpasina vasaitler ayrilmis, macburi
kdckUnlarin yasayis saraitini yaxsilasdirmagla onlarin sanatoriyalardan tadrican kocUrilmasi
hayata kecirilmisdir. Eyni zamanda, Ganca saharinds iki otel faaliyyata baslamisdir.

Regionlarin inkisafi haqgginda dovlst programlari bolgalards iqgtisadi inkisafa takan
vermakla yanasi, Ganca saharinda turizm sanayesinin inkisafina takan vermisdir. Bela ki, 2009-
2013-cU illari shata edan dévlst programi Ganca-Qazax igtisadi rayonunda kand tasarrifati va
sanayenin inkisafinda yeni emal muassisalarinin taskiline sabab olmusdur. Ganca saharinda
avtomobil zavodunun barpasi da geyd olunan programla birbasa bagli olmusdur. Qeyd olunan
dovlat programi c¢arcivasinda Naftalan sanatoriyalarinin barpasina vasaitler ayrilmis, macburi
kdckUnlarin yasayis saraitini yaxsilasdirmagla onlarin sanatoriyalardan tadrican kocUrilmasi
hayata kecirilmisdir. Eyni zamanda, Ganca saharindas iki otel faaliyyata baslamisdir.

2014-2018-ci illari shata edan regionlarin inkisafi hagginda dévlst programinda regionda
igtisadi inkisafa takan vermsakls yanasi, arazinin inkisaf programlarinin islanilmasi, yeni
istigamatlarin miayyan edilmasi il naticalenmisdir. Bu marhalada Ganca saharinda 3 yeni otel
istifadaya verilmis, hamginin 6 turizm sirkati geydiyyatdan kecmisdir[1].

Olkada turizm sahasinds gsbul edilmis dévlst programlarinda bu sahanin inkisaf
prioritetlari ve strategiyalari misyyan edilmisdir. Bela ki, 2010-2014-cU illarda turizm inkisafina
dair Dovlat Programi”-da turizmin keyfiyyat baximindan inkisafina xtsusi Gnam verilmis va turizm
sektoruna daha ¢ox dévlat va 6zal investiyalar calb edilmisdir. Bu program carcivasinda Baki ila
yanasl, regionlarda yeni otellar va istirahat markazlari tikilmisdir. Xtsusila 2011-ci ilds turizm ili
corcivasinda 6lkada yerlasma misassislarinin sayr 500-G ke¢cmis ve Umumi tutumu 25640-a
catmisdir[3]. Dovlat programi daxilinds regionlarda istirahat markazlari genislonmis va yeni
destinasiyalar formalasmisdir. Ganca saharinda iki otel, bir hostel geyd olunan program
carcivasinda istifadaya verilmisdir.

“2009-2018-ci illar arzinde Azarbaycanda kurortlarin inkisafi Gzra Dévlet Programi”-da
Olkada sagalamlig turizm potensialindan samarali istifade olunmasi, sanatoriyalarin mdasir
toleblara cavab vermasi Ucln dovlst investiyalari ayrilmisdir. Program daxilinde Naftalan
saharinda sanatoriyalarin barpasi apariimis, yeni mdiasir saglamlig komplekslari istifadays
verilmisdir. Naftalan saharinda Qarabag, Qasalti, Mdclzali Naftalan saglamlig mialica markazlari
dovlat proarami ¢argivasinda istifadaya verilmisdir. Naftalanda saglamliq turizminin inkisafi Ganca
saharina birbasa tasir etmis va saharda istirahat-aylanca markazlari, muasir klinikalar, restoran va
otellarin galirlarinin artmasina takan vermisdir[2].
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Olkada turizm sanayesinin strateji inkisafinin tamin edilmasi magsadila 2016-ci ilda
“Azarbaycan Respublikasinda ixtisaslasmis turizm sanayesinin inkisafina dair Strateji Yol Xaritasi”-
da bu sahanin asas prioritet istigamatlari miayyan edilmisdir. Strateji yol xaritasinde hayata
kecirilon tadbirlarin tahlili gostarir ki, dlkeds istirahat, isgizar, saglamliq, ekoloji, agroturizm
sahalarinin inkisafina takan vermis, yeni TRZ yaradilmasi istigamatinda tadbirlar goriimuisdir(2].
Eyni zamanda Ganca-Daskasan iqtisadi rayonunda ekoloji, istirahat, kend turizminin inkisafi
stratlonmisdir. Ganca saharinin turizminin inkisafl istigamatinda bir cox beynalxalg tadbirlear,
festivallar kecirilmisdir. Bu kontekstda Gancada turizmin inkisafi planinin hazirlanmasi xUsusi
shamiyyat kasb edir. Madaniyyat Nazirliyi va Dovlet Turizm Agentliyi milli-manavi dayarlarin
gorunmasl va tadgiqgi, madani irsin tabligi magsadila yeni turizm marsrutlari yaradib. Bu ¢arcivada
“Alexander De Caucasus” va “Wine Routes” adlari altinda turizm marsrutlari layihalari
hazirlanmisdir. Ganca saharinda serab festivallari geyd etmak olar ki, bu da 2011-ci ildan
baslayaraqg dord dafa kecirilmisdir. Strateji yol xaritasi tadbirlar planinda nazards tutlan 2016 va
2019-cu il sarab festivallarinin da Gancada kecirilmasi turist axinlarinin artmasina va saharin turizm
imicinin artmasina ssbab olmusdur[2].

Azarbaycanda 2022-2026-ci illari shats edan sosial-igtisadi strategiyasinda turizm
sektorunun prioritet olaraq secilmasi, 6lkaya galan turistlarin sayinin artirilmasina, bu sahada agilli
texnologiyalardan istifads olunmasi, Qarabag va Sarqgi Zangazurda turizm potensialindan ssmarali
istifade olunmasina asaslanir. Program carcivasinds isgaldan azad olunmus arazilara boyik
gaydisin tamin olunmasi, yeni is yerlarinin yaradilmasinda turizm sektorunun 6nami geyd
edilmisdir[7]. Hamcinin 2022-2026-ci illari shata edan turizm strategiyasinda regionun turizminin
inkisafinin planlasdirlmasi, 6lkada turizmin asas hadaflarinin misyysan edilmisdir. Bu strategiya
carcivasinda 6lkada sahar turizminin (city tourism) inkisafi prioritet olaraq secilir ki, bu da Ganca
saharinin turizm destinasiyasina ¢evrilmasina imkan verir.

Onu da xatirladaqg ki, 2013-cl ilde Gancada “Turizm va ganclarin inkisafi” adli forum
kecirilib. Forumun taskilinde asas magsad “Azarbaycan gancliyi 2011-2015-ci illarda” va
“Regionlarin  2009-2013-ci illerds sosial-igtisadi inkisafi” Dovlst Programlarinin  muvafig
maddalarinin icrasina dastak vermak va arasdirmalar aparmaqdir. Olkanin turizm potensialinin
giymatlandirilmasinda imkanlarinin  va rolunun artirilmasi, bu sahada vyeni kadrlarin
formalasmasina sarait yaradilmasi da bu cUr tadbirlarin hayata kecirilmasina zamin yaradir[7].

Eyni zamanda, turizm imkanlarina géra Ganca 2016-c1 ilda Avropanin Ganclar Paytaxti elan
edilib. Qadim va miasir Ganca 12 6lkanin saharlarini geride goyaragq, MDB makaninda Avropa
Ganclar Forumunun beynalxalg layihasi olan “Avropa Ganclar Paytaxti 2016” adini gazanan ilk
sahar oldu. Onu da geyd etmak lazimdir ki, Gance 2012-ci ilde Azarbaycanin “Ganclar Paytaxtl”
kimi coxsayh yerli va beynalxalg tadbirlara ev sahibliyi edib. “Avropa Ganclar Paytaxti 2016”
tadbirleri daha ahatali va zengin olmusdur. Bu istigamatda atilan har bir addim ham da ganclarin
madani turizm imkanlarinin tanidilmasina zemin yaradib[9].

Goanca Regional Turizm idarasinin faaliyyati do bolgays turist safarlarinin artmasinda
mUhUm rol oynayir. Gancanin respublikamizin an mihim nagliyyat markazi olmasi da bu prosesda
muUhUm rol oynayir. Bu manada TRASEKA layihasi ¢arcivasinda Avropadan Asiyaya gedan yollarin
buradan kegmasi turizm axininin intensivliyina misbat tasir edan amil kimi giymatlandirilmalidir.

Son vaxtlar Gancanin turizm potensialindan samarali istifade olunmasi istigamatinda
mUhUm addimlar atilir. Boylk Nizami Gancavinin magbarasinin yenidan qurulmasi da bu isler
sirasindadir. Sshara galan yerli va xarici turistlarde Ganca hagqinda unudulmaz teasslrat yaradan
kompleks va onun atrafi gadim ornamentlar ssasinda yenidan qurulmusdur. Ssharin tarixi
Gnvanlarindan biri olan Cavad Xan kli¢casi da turistlarin an ¢ox Uz tutdugu yerlardan biridir. Burada
da genis abadliq islari aparilmis, tarixi asarlar barpa edilmis, saharin gadim dovrini aks etdiran
lovhalar goyulmusdur. Gancada mehmanxanalarin sayinin artmasi saharin turizm potensialinin
maksimum daracadas artirilmasina alverisli sarait yaradir.



«Academics and Science Reviews Materials» (June 26-27, 2025). Helsinki, Finland I

Gancanin turizm potensialindan danisarkan Hacikand istirahat zonasini xUsusi geyd etmak
lazimdir. Yerli ahalinin daha ¢ox bayandiyi bu istirahat zonasi hazirda xarici turistlarin da diggatini
calb edir. Bu sababdan Hacikand istirahat zonasinda genismiqgyasl yenidanqurma islari aparilib,
miasir talablara uygun infrastruktur yaradilib. Ganca mixtalif turizm novlserindan, o cimladan
ekoturizm, macara turizmi, trekking ve ya yUrUyds turizmi, aktiv turizm, at sirma va tabii-tarixi
turizm, elace da Gancanin canubunda yerlasan Goygol Milli Parkinin turizm potensialindan
yararlanmagq potensialina malikdir.

ofsanavi saharin madani irsinin tadqigi va tabligi istigamatinde mihim addimlar atilir.
Bela ki, Madaniyyat va Turizm Nazirliyinin “Xalg Yaradiciligl Paytaxtlari 2010-2014” programina
uygun olarag 2010-cu ilde Ganca sahari “Azarbaycan afsanalarinin paytaxti” elan edilib[3]. Bundan
alava, nazirliyin “Regionlardan Paytaxa” layihasi ¢arcivasinda 2015-ci ilin dekabr ayinda Akademik
Milli Dram Teatrinda Ganca saharinin turizm imkanlari, madani irsi ve sanatkarlig nimunalari
tagdim olunub. Seharda faaliyyat gdstaran rasm, ornament va tatbigi sanat nimunalari, Ganca
matbaxinin nimunalari va sanatkarlarin al islarindan ibarat sargiler paytaxt sakinlari tarafindan
maragla garsilanib.

Strategiya Azarbaycan Respublikasinda 2022-2026-ci illards  turizmin inkisaf
istigamatlarini, bu sahada gorilan tadbirlari ahata edir. Qeyd olunan strategiyada turizmin
inkisafinin asas istigamatlari, faaliyyst sahalari genis tahlil olunmusdur[7].

Tadbirlar planinin tahlili va yerina yetirilmasindan aydin olur ki, dlkada turizm sanayesinin
inkisafinda yeni hadaf istigamatlarin misayyan edilmasi tamin edilmisdir. Bu sahadsa ddvlst
investiyalari artmagla yanasi, sahibkarlig subyektlarinin istirahat va iass biznesina maraglari
artmisdir. Ganca saharinda yeni otellarin tikintisi daha cox yerli sahibkarlig subyektlarinin calb
edilmasi ila mimkin olmusdur. Xlsusila glzastli kreditlardan yararlanmagla otellarin tikintisi va
barpasi aparilmisdir. Dash Qala, Old City Ganca, Premerium Hotel Ganca, Ramada va s. otellarin
demsak olar ki, sahibkarlig subyektlarinin vasaiti hesabina tikilmisdir.

TRZ
yaradilmasi

imicin
yaradilma
sI

turizm
novlarinin
inkisafi

Tadbirlar Tanitim va

plani marketing

kadr

alcatanliq taminati

Sakil 2. Starteji yol xaritasi va dovlst  programlarinda nazarda tutulan tadbirlar plani

Ganca saharinda turizmin inkisafinda marketing tabligat faaliyyatlarinin taskilina genis yer
verilir. Seharda turizm sektorunda marketing tadbirlarinin taskili daha cox beynalxalg turizmin
inkisafinda yonaldilir. Turizm sanayesinda strategiyanin qurulmasinda asas istigamat muayyan
edilan ragamsallasma va onlayn platformada faaliyyatlarin taskilindan ibarstdir. Hazirda Ganca
saharinda otellarin onlayn platforma lGzarindan axtaris sistemlarinds 17 mehmanxana, 4 hostel,
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30-a yaxin fardi evlarin kirayasi taklif edilir[4]. Otelarin aksariyysti gonaglar lcln transfer
xidmatlari va aylanca istirahat markazlarine sayahat planlari tagdim edirlar. Hostellar onlayn
platformalardan satis genislendiriimasi  Gc¢ln istifade edirlor. Mehmanxanalar onlayn
platformalardan istifadas tezliyi axsam saatlarinda Ustlnlik taskil edir ki, bu da program Uzra yeni
malumatlarin yerlasdiriimasi ile baghdir.

Onu da geyd edak ki, otellarin onlayn platformalar Uzra verilan raylarin asas hissasi asasan
orta va yaxs! oldugun muayyanlasdirmisik. Burada mustarilarin asas problemi verilan xidmatlarin
dlzgln yerina yetirilmamasi, bazi hallarda malumatlarin azligl 6z aksini tapmisdir. Bela ki, xidmat
personalinin dil biliklari, Gnsiyyatin asagl olmasida geyd olunur.

Dovlat programlari ve turizm strategiyasina uygun olarag Gancanin turizminin inkisafinda
alcatanligin tamin edilmasi problem olaraq galir. Bela ki, avtomobil, damir yol nagliyyatinin son
illar stratli inkisafi, keyfiyyat gbstaricilarinin artmasi galan turistlarin rahathgini tamin etmaya
imkan verir. Hava nagliyyatinda iss bunu demak mimkin deyildir. Ganca beynalxalg hava limani
statusunda olsa da, beynalxalqg ucuslarin azligi, hadaf dlkalara istigamatlanan uguslarin yetarsizliyi
turist axinlarinin tamin olunmasina imkan vermir. 2006-ci ildan yenidan qurulan ve faaliyyata
baslayan Ganca beynalxalg hava limani saatda 300 tayyars gabul eds bilar. Hazirda Ganca hava
limanindan Ganca-Moskva, Ganca-Sanktpeterburg (har iki istigamatda haftads bir dafs olmagla),
Ganca-istanbul (haftada iki dafa olmagla) ssas ucuslar taskil olunur[9]. Hava limanin il arzinda 600
mindan ¢ox sarnisina xidmat etmak imkani olsa da, bu imkanlarin az bir hissasindan istifads edilir.
Beynalxalg hava limanin ucuz aviadasiyicilarin calb edilmasi, Ganca va Naftalan ssharlarinin va
yaxin bolgalarin turizm potensialindan daha semarali istifadasina sabab olardi.

Baki-Ganca-Agstafa siirat gatarinin fasliyyat gbstarmasi, Ganca saharina turizm magsadila
galanlarin sayinin artmasina takan vermisdir. Komfortlu sirst gatarinin sarnisin dasimasinda
shamiyyatinin artmasi geyd olunan xidmatlari genislandirmisdir. Galacakda yataq tipli mdasir
gatarlarin istifadaya verilmasi sarnisin va turist dasimalarinin artmasina sabab olacaqgdir.

Ganca saharinda dovlst programina uygun olarag turizm infrastrukturunun inkisafi son on
ilde genisloanmis va alverisli imkanlar tamin edilmisdir. Turizm infrastrukturunun inkisafinda
otellarin vaiasa muassisalarinin genislandilmasini xisusila geyd etmak olar. Bela ki, pandemiyadan
sonra otellarin sayl 19-a catmisdir ki, bu da pandemiyadan avvalki dovrda 14 oteldan ibarat
olmusdur[4].

Otellarda otaglarin sayl dinamikasi zaif dayissa da, imumi yerlarin sayr 1100-dan ¢ox
olmusdur ki, bu da sahara galan turistlarin imumi talabatini tam 6damays imkan vermir. Ganca
saharina galan turistlarin sayinin 35 mini kegcmasi va bu dinamikanin davam etmasi otel va digar
yerlasma muassisalarina talabati artirmisdir[4].

Natica olarag geyd edak ki, Ganca saharinda turizmin inkisafi dovlat programlarinin tasiri
ila turizm infrastrukturu genislanmis, bu sahaya yonaldilan investiyalarin artmasina takan vermis,
yeni turizm istigamatlarinin formalasmasini tamin etmisdir. Hamginin, dovlatin yaratdigi igtisadi
sarait va stimullasdirma tadbirlari seharda turizm sanayesina maraglarin artmasi, alava galirlarin
tamin edilmasina, yeni masgullug imkanlarinin formalasmasina serait yaradir.
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Summary
The utilization of historical and cultural resources in the tourism industry not only ensures its
dynamism but also contributes to the development of countries and communities, leading to the
emergence of new realities in tourism. In international tourism, the number of participants in
cultural tourism movements is dynamically increasing, accounting for approximately 35-40% of
total tourist flows across different countries. Spain has made significant progress in the
development of cultural tourism, relying on its rich historical and cultural heritage.
This article provides an in-depth analysis of the transformation of Spain's historical and cultural
heritage into tourism products, its impact on the development of destinations, and the role and
changes in cultural tourism within the dynamics of inbound tourism. Additionally, it explores the
role of cultural tourism in the development of key tourism destinations, its influence on revenue
generation, and particularly its contribution to the growth of "urban" tourism.
Keywords: cultural tourism, historical and cultural heritage, cultural destinations, "urban" tourism,
Spain.

Introduction

The functional development directions of historical and cultural tourism resources focus on
ensuring sustainable tourism through the implementation of specific strategies and approaches.
In this context, preservation and conservation, infrastructure accessibility, education and
awareness, marketing and digitalization, the application of sustainable development principles,
and the promotion of socio-cultural and community development play a crucial role. The
preservation and conservation of historical and cultural tourism resources involve the protection,
restoration, and safeguarding of cultural heritage from natural and anthropogenic risks.
Additionally, the protection of historical and cultural heritage from excessive tourist activity is
essential for maintaining sustainable development.

Relevance

In the modern era, "cultural tourism" has emerged as a specialized concept within the tourism
industry, encompassing both tangible and intangible heritage and playing a significant role in
international tourism movements. The United Nations World Tourism Organization (UNWTO)
defines "cultural tourism" as a form of tourism that allows individuals to leave their place of
residence and travel to other cities or towns to experience cultural heritage sites, exhibitions, and
unique knowledge and experiences of different regions. Cultural heritage tourism enables people
to explore monuments, artistic expressions, and ethnographic elements in new destinations,
fulfilling both public and personal cultural needs.

Cultural tourism accounts for approximately 35-40% of international tourism movements and
remains one of the primary reasons for people to travel. According to research conducted by
ATLAS and reports by the UNWTO in 2015 and 2021, this sector has demonstrated dynamic
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growth, contributing significantly to socio-economic and cultural development while generating
additional income for local communities [5].

Methodology and Literature Review

The Québec Declaration on Cultural Tourism defines cultural tourism as a tourism movement
aimed at discovering the cultural and historical heritage of tourism destinations. Cultural tourism
is not only a form of travel driven by special interests but also represents a "new cultural
worldview" that reflects the cultural heritage resources and socio-ethnic characteristics of a
destination.

Expanding on this idea, cultural and ethno-cultural heritage tourism allows visitors to experience
and appreciate local traditions, deepen their understanding of cultural identities, and engage with
the customs and lifestyles of different communities. Reports by the United Nations World Tourism
Organization (UNWTO) highlight the classification of cultural tourism and heritage resources,
encompassing historical, cultural, ethnographic traditions, archaeology, national celebrations,
folklore, modern architectural heritage, social life, industrial heritage, and culinary traditions [4].
Cultural tourism encompasses a wide range of activities, including festivals, mass cultural events,
art performances, museum visits, historical site tours, ancient human settlements, speleotourism,
religious and sacred site pilgrimages, as well as agricultural and traditional heritage-related events.
According to Hillary du Cross and Bob McKercher (2020), cultural tourism resources include
historical, archaeological, ethno-cultural, traditional, socio-cultural, religious, and culinary
heritage elements present in a given destination. The attractiveness of these resources, along with
the location of the destination, influences the purpose-driven travel of cultural tourists. Based on
this, cultural tourists can be grouped as follows [3]:

e Purposeful Cultural Tourist: This type of tourist visits a destination primarily for an
immersive cultural experience. The main motivation is cultural heritage, while other
factors serve as complementary aspects of the trip.

o Sightseeing Cultural Tourist: While the tourist visits a culturally significant destination,
engaging in cultural experiences is of secondary importance.

o Serendipitous Cultural Tourist: These tourists do not initially intend to engage in cultural
tourism, but they discover and appreciate cultural experiences by chance during their trip.

e Casual Cultural Tourist: Cultural tourism is not the primary motivation, but the tourist still
participates in some cultural experiences, albeit at a minimal level.

e Incidental Cultural Tourist: There is no cultural motivation for the trip, yet the tourist may
still engage in minor cultural activities at the destination.

The classification of cultural tourists highlights the varying levels of engagement with cultural
heritage and the factors influencing their travel motivations. Understanding these distinctions
helps tourism destinations develop targeted strategies to attract and cater to different types of
cultural tourists.

Visitors utilizing cultural tourism resources can have both positive and negative impacts. The
primary positive effects are determined by the scope and attractiveness of the resources, while
the negative consequences are associated with the degradation and potential destruction of those
resources. Therefore, the management of cultural tourism involves ensuring the protection of
existing resources, regulating mass visits based on international practices, and managing the
sustainability (carrying capacity) of heritage sites. In some cases, the visitation of certain sites by
tourists may be prohibited, or replicas of these sites may be created for tourists, which allows for
the preservation of the original heritage [2].

Discussion. In Spain, historical and cultural tourism has become a significant sector due to the
country’s rich cultural heritage and long history. Spain is home to numerous historical monuments,
museums, architectural masterpieces, and UNESCO World Heritage Sites. The different regions of
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Spain are known for their unique cultures and traditions, making cultural tourism prevalent across
the entire country [1].

Each region of Spain stands out with its distinctive culture and historical heritage. Famous tourist
sites such as the Alhambra Palace in Andalusia, the Sagrada Familia in Barcelona, the ancient city
walls of Avila in Castile and Ledn, and the Prado Museum in Madrid highlight the historical and
cultural wealth of Spain. This heritage not only promotes domestic tourism but also contributes
to the growth of international tourism.

Cultural tourism in Spain also encourages the development of new forms of tourism, offering a
broader experience through ecological, culinary, and art festivals. This tourism sector significantly
contributes to the country's economy by attracting both domestic and international tourists, while
showcasing Spain's cultural diversity and richness to a wider audience.

The development of historical and cultural tourism is not only economically beneficial but also
plays a crucial role in preserving Spain’s culture, allowing it to be passed down to future
generations. Through the sustainable management of cultural resources, Spain can continue to
protect and share its rich heritage with the world.
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Figure 1. The Share of Cultural Tourism in the Dynamics of Tourists Arriving in Spain [6]

In Spain, the dynamic increase in the number of visitors coming for cultural tourism has
contributed to the development of tourism destinations. The growth in the number of visitors for
cultural tourism purposes in international tourism is linked to the diversity of the products offered
and the richness of the cultural heritage. Currently, among the tourists coming to the country for
cultural tourism purposes, cultural tourism accounts for 54%, which represents more than a 40%
increase compared to 2015 (Figure 1).
Overall, Spain is a country with a rich and diverse historical heritage, home to numerous historical
monuments and cultural heritage examples. These monuments reflect various periods and
cultures in Spain's history. Spain's historical landmarks, ranging from the Roman era to the
influences of the Visigoths, Muslims, Christians, and other cultures, showcase the evolution of the
country's cultural landscape. Below is detailed information about some of Spain's most significant
and famous historical landmarks:
e Alhambra (Granada): Alhambra is one of Spain's most famous and most Vvisited
monuments. This magnificent palace and fortress complex was constructed by the
Muslims in the 13th century. Alhambra is considered one of the peaks of Arab architecture,
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particularly renowned for its beautiful mosaics, ceramic works, water fountains, and
stunning gardens. Once the residence of Spain’s Muslim rulers, Alhambra is included in
UNESCO's World Heritage List [7].

e Sagrada Familia (Barcelona): Located in Barcelona, the Sagrada Familia is a world-famous
work by Catalan architect Antoni Gaudi. Although still unfinished, this church is one of the
most significant examples of world culture. The Sagrada Familia combines Gothic and
Modernist styles, representing Gaudi's unique approach. Construction began in 1882, and
it continues to this day. This monument, protected by UNESCO, is one of Spain's most
popular tourist attractions.
The initial ideas for the construction of this church emerged in 1874. Seven years later,
land was acquired in the Eixample district of the city through donations, and in 1882, work
on the temple began. The first architect, Francisco del Villar, designed a plan in the shape
of a Latin cross, though not in Gothic style. The founders of the idea believed that the
church should be constructed through donations, which is why its construction continues
to this day [8].

e In 1883, Francisco del Villar stepped down from the project, and from then on, the
construction of the church was led by the famous architect Antoni Gaudi. Unexpectedly, a
large amount of donations were collected for the construction of the church. Gaudi then
decided to significantly alter the main design. In his vision, the church should be composed
of numerous massive towers, and all the decorations should reflect symbols related to the
Bible or church ceremonies.

e After Gaudi's death, the construction was led by his student, Domenec Sugranes. He built
three new bell towers and designed several new projects for the church. The Spanish Civil
War obstructed the construction, as a fire broke out in the city, resulting in the destruction
of most of the temple’s plans [8].

e The construction of the temple continued throughout the 20th century, with several
structures completed during this time, including the facade dedicated to the crucifixion of
Christ. According to plans, in the coming years, two more towers will be built, and a huge
cross will be placed on one of the towers, which will stand 170 meters tall. Additionally,
four more towers will be erected. According to the project, the construction of the temple
is expected to be fully completed by 2035 [9].

e Mezquita (Cordoba): The Mezquita in Cordoba was originally a Muslim mosque, later
converted into a Christian church. It was one of the most important religious structures of
Muslim Spain. The Mezquita is renowned for its mesmerizing columns, beautiful mosaic
marble, and intricate patterns. It is considered one of the peaks of Islamic architecture and
a symbol of Spain's religious and cultural past. This monument is also listed as a UNESCO
World Heritage Site.

e Acueducto de Segovia (Segovia): The Roman-era Aqueduct in Segovia is one of the best-
preserved Roman monuments in Spain. It was used to transport water to the city of Segovia
and remains one of the most recognizable symbols of the city. This engineering marvel,
which crosses large mountain ranges to supply water to the city, isincluded in the UNESCO
World Heritage List.

e La Aljaferia (Zaragoza): La Aljaferia is one of the most significant historical monuments in
Zaragoza. Originally a Muslim palace, the building also contains elements added by the
Christians. La Aljaferia is a beautiful example of Arab architecture, with decorative details
and stunning architecture that attract attention. Today, it is one of the most visited tourist
sites in Zaragoza.
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These mentioned historical and cultural monuments make Spain one of the top countries with the
largest number of UNESCO-listed sites. Examples include the Palacio Real (Madrid), Torres del
Paine (Vigo), Catedral de Santiago de Compostela, Castillo de Belmonte, and more [9].

Spain is a country rich in historical monuments, with numerous works dating back to different eras
and cultures. These monuments are not only significant in terms of architecture and art but are
also of great importance to Spain's cultural and religious heritage. Each monument reflects the
historical and cultural environment of its time, making Spain an essential center for world tourism
and culture.

In addition to its rich history, Spain is also famous for its cuisine. With its diverse and delicious
dishes, Spain has mastered the art of attracting tourists through its food culture. Key elements of
Spanish cuisine include Asturias cheeses, Rioja wines, Majorcan sobrasada sausages, Canary mojo
sauces, pintxos snacks from Catalonia and the Basque region, and Navarra asparagus [1]. Today,
Spanish eating habits are based on small portions and frequent meals. The tradition of having
tapas before lunch is widespread. The word "tapas" comes from the Spanish word "tapa," meaning
"lid," which originated from the practice of serving food as a cover for drinks. Some of the most
famous Spanish dishes include gazpacho, paella, tortilla, patatas bravas, and desserts such as
turron and churros.

The development of cultural tourism in Spain is closely linked to urban tourism, which has resulted
in the modernization of infrastructure and the expansion of existing monuments. Major tourist
destinations such as Madrid, Barcelona, Seville, Granada, Valencia, Bilbao, Toledo, Cordoba, San
Sebastian, and others offer rich cultural tourism heritage and experiences. Spain’s small villages,
wine regions, national parks, and islands also contribute to its cultural diversity.

The development of cultural heritage destinations has led to an increase in the number of hotels
in major cities like Madrid, Barcelona, Valencia, Seville, as well as in the Balearic Islands, Canary
Islands, coastal areas (Costa Brava, Costa del Sol), and popular tourist centers. For example, in
Barcelona, the hotel capacity has exceeded 324,500, with the number of incoming tourists
reaching 12 million [6].

In conclusion, it can be stated that historical-cultural tourism in Spain accounts for more than 35%
of the total incoming tourists, which has facilitated the expansion of tourism in the country. The
majority of tourists coming for cultural tourism are concentrated in the country's major tourism
destinations, ensuring large tourist flows. In cities like Barcelona, Seville, Granada, Valencia, Bilbao,
Toledo, and other major tourism destinations, 60-65% of the tourists are visiting for cultural
tourism purposes. Overall, the number of tourists visiting Spain in 2023 was 85.1 million, of which
56% were for cultural tourism [6]. The increase in the number of tourists coming for cultural
tourism has contributed to the development of tourism destinations and cities, leading to higher
payments to the state budget and stimulating revenue growth.
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Ozet

Bu arastirmada, donglsel ekonomi ve vyesil finansin susam isleme sektoriine etkileri,
strddrdlebilirlik stratejileri ve yesil finansman aracglarinin entegrasyonu lzerinden derinlemesine
incelemeyi hedeflemistir. Gida sektorl, dogal kaynaklarin etkin kullanimini, atiklarin geri
donlsUmind ve Uretim slreclerinin cevresel etkilerini minimize etmeyi gerektiren kritik bir
sektordir. Donglsel ekonomi, bu baglamda kaynaklarin etkin kullanilarak atiklarin geri kazanimi
cevresel etkilerin azaltilmasina odaklanirken, yesil finansman ise sektore strdlrUlebilir projeler igin
gerekli finansal destegi saglayan aractir. Bu calismanin 6zglnlUigd, susam isleme sektdriine 6zel
uygulamalari, devlet tesviklerini ve yesil finansman stratejilerini birlestirerek hem sektdre yonelik
pratik Oneriler sunmasi hem de sektdrdeki cevresel ve ekonomik faydalari irdelemesindedir. Yari
vapilandiriimis goérismeler sonucunda elde edilen veriler kategorik sekilde analiz edilmistir.
Bulgulara gore, ginde 20 ton susam islenen tesiste geri donistlrUlebilen 2 ton kati atik, geri
donustirilemeyen 3 ton kat atik ve 17 ton su atigi olusmakta, bu atiklar biyolojik aritma ve hayvan
yemi Uretimi gibi yollarla degerlendirilmektedir. isletme ayrica glines enerjisi sistemi kurarak enerji
tasarrufu saglamis, atik yonetimiyle hem cevresel hem finansal fayda elde etmistir.

Anahtar Kelimeler: Gida endUstrisi, Kaynak Bagimhligi, Strdurtlebilirlik, Dongisel ekonomi, Atik
yonetimi, Yesil finans, Susam Atiklari.

Abstract

This research aims to deeply examine the impacts of circular economy and green finance on the
sesame processing sector, sustainability strategies, and the integration of green finance tools. The
food sector is a critical industry that requires efficient use of natural resources, recycling of waste,
and minimization of environmental impacts in production processes. In this context, circular
economy focuses on efficient use of resources and waste recovery, while reducing environmental
impacts, and green finance provides the necessary financial support for sustainable projects in the
sector. The originality of this study lies in its combination of specific applications for the sesame
processing sector, government incentives, and green finance strategies, offering practical
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recommendations for the sector while also exploring the environmental and economic benefits
within the industry. Data obtained from semi-structured interviews were analyzed categorically.
According to the findings, in a facility processing 20 tons of sesame daily, 2 tons of solid waste, 3
tons of not be recycled solid waste and 17 tons of water waste are generated, and these wastes
are evaluated through biological treatment and animal feed production methods. The company
has also implemented a solar energy system to achieve energy savings, benefiting both the
environment and its finances through effective waste management.

Keywords: Food industry, Resource Dependence, Sustainibility, Circular Economy, Sustainability,
Waste Management, Green Finance, Susame Wastes.

1. Introduction

The global growth of businesses, population increase, and the unstoppable acceleration of
consumption have led to various problems in society. Globalisation has changed consumption
behaviours, and businesses have begun to produce goods that align with the consumption
behaviours of societies in order to maximise their profitability. The rapid growth of industrial
production, logistics, technology, e-commerce, and the market economy has brought various
issues to light. The acceleration of production and consumption in our time has led to an increase
in waste, which threatens every living thing in the ecosystem. EU countries have developed policies
to address these issues and have called on countries to take steps to implement the actions taken.
The circular economy, green finance, and waste management are among the action plans taken.
Businesses have taken various actions over time due to their social responsibility missions.

Businesses are the building blocks of society's economic structure and are a social entity.
Businesses are influenced by their environment, but they also influence their environment.
Businesses' dependence on their environment is examined in business literature from the
perspective of resource dependence, and it is known that reducing businesses' dependence will
increase their competitive advantage in the market. According to Davis and Cobb (2010), while the
social environment is important in resource dependency, organisations implement various
strategies to increase and maintain their independence. The strategy approach for sustainable
competition is divided into two main categories: market-based and resource-based (Wheelen and
Hunger, 2010). According to Porter (2015), in the market-based view, the strategy plan is spread
over a long period of time, and businesses can determine cost leadership, differentiation, and
collaboration strategies for the products and services they produce. According to the resource
dependency management strategy, a company's competitive advantage depends on inter-
organisational cooperation, changes in the organisation's structure, the absence of managers and
employees (intellectual capital) and the organisation's relationship with external factors. External
factors affecting the business include societal lawmakers, regulations, norms, and contracts, as well
as legitimacy and regulatory activities (izdas, 2018).

In order to fully comprehend topics such as circular economy, green finance and waste
management, it is necessary to understand the parameters that determine a business's connection
to external factors. The circular economy and waste management legislation adopted by EU
lawmakers in 2018 has presented businesses with new targets. The European Commission's
Directive 99/31/EC on the landfill of waste requires businesses to ensure that 90% of their waste
is recovered by 2035 through innovations in landfill sites. This decision aims to prevent and recover
waste. The Waste Framework Directive 2008/98/EC sets a target for municipalities to achieve a
65% recycling and reuse rate for solid waste by 2035. According to waste statistics from the Turkish
Statistical Institute (2022), a total of 109.2 million tonnes of waste was generated in 2022, 29.4
million tonnes of which was hazardous. 5% of this waste was generated by the food industry. In
2022, municipalities collected 30.3 million tonnes of waste products, 85.9% of which were sent to
waste facilities. In 2018, approximately 8.1 billion tonnes of raw materials were used in European



Proceedings of the 10th International Scientific Conference

Union countries, of which 5.4 billion tonnes originated from European Union countries, 1.7 billion
tonnes were sourced from non-EU countries, and 1 billion tonnes were obtained from recycled
materials (European Commission, 2021).

Increased greenhouse gas emissions are also contributing to climate change. More than
90% of greenhouse gas emissions come from raw material production and processing (European
Commission, 2021). Based on data from 2022, greenhouse gas emissions in our country decreased
by 2.4% compared to the previous year, amounting to 558.3 million tonnes (Mt) of CO2 equivalent.
The largest share of 558.3 million tonnes, 71.8%, is from energy-related emissions, with the
remaining shares distributed as follows: 12.8% from agriculture, 12.5% from industrial processes
and product use, and 2.9% from the waste sector. In our country, 86.6% of total CO2 emissions in
2022 came from the energy sector, 13.1% from industrial processes and product consumption,
0.3% from the waste sector, and 0.3% from agricultural practices (Turkish Statistical Institute,
2024).

As in Europe, interest in the environment and social responsibility has increased in our country,
with 63.3% of environmental protection expenditures in 2023 going towards waste management
and 14.7% towards wastewater management, for a total of 38.2 billion TL (Turkish Statistical
Institute, 2024).

According to the European Commission (2021), 5% of the 109.2 million tonnes of waste
generated in Turkey comes from the food industry, which amounts to 5.4 million tonnes,
highlighting the importance of this study. Turkey is one of the three countries (along with Japan
and China) that imports 56% of the global sesame supply (1.9 billion dollars) (FAOSTAT, 2024).
Companies that process sesame in Turkey and turn it into a value-added product sell sesame as a
raw material and processed end products such as tahini and halva in national and international
markets. The sesame market is becoming an increasingly attractive market, with an expected
growth rate of 2.9% to reach 8.7 billion dollars by 2029 (Intelligence, 2024). Due to the increasing
interest in sesame cultivation, production exceeded 7 million tonnes in 2022, which will also affect
companies that process and import sesame (Anyogu, 2024).

Turkey is one of the countries with a production infrastructure where sesame is processed and
converted into high value-added products. Interest in the circular economy and green finance in
the EU compliance processes, as well as regulations affecting businesses, have also affected the
sesame sector, highlighting the need for studies on how to achieve sustainability in sesame and
how it will affect businesses in academic fields. Scientific studies conducted so far appear to have
remained on a small scale and have not been reflected in the industry, so their impact on the
circular economy has not been thoroughly researched at the national and international levels. The
circular economy is a concept that feeds the food industry, and the increasing interest of industrial
operators in zero waste in financial, environmental and social terms must be considered and
examined within the framework of business strategy in industries that produce a lot of waste, such
as the sesame sector. The aim of this study is to explain how the waste generated during the
processing of sesame, a valuable ancient seed (containing 52-55% oil (Wacal et al., 2021) and rich
in protein, carbohydrates, vitamins, and minerals (especially phosphorus, manganese, iron, and
copper) (Pathak et al., 2014) ), and to explain how the waste generated during its processing affects
the business and aligns with the concepts of circular economy and green finance.

One of six producers in Turkey with the technological infrastructure to process sesame seeds,
a company that processes 2,000 tonnes of sesame seeds annually, was examined to see how it
utilises its waste within the scope of the circular economy. Sesame, a food product that is a major
source of environmental and social issues such as climate change, carbon footprint, and
greenhouse gas emissions, serves as the reference product in this study and is the primary source
for products like tahini and halva produced in Turkey. Therefore, this article will both demonstrate
the economic value of waste management in the food industry and provide a cost analysis of waste
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generated from a specific food product. By selecting a specific product group in the food industry—
the processing of sesame and the production of various products (tahini, halva) through various
processes—this study aims to examine the support provided to the circular economy by
reintegrating waste generated during production back into the system, and consequently, to
analyse the profits obtained within the framework of green finance.

2. An Examination of the Food Industry

2.1. Importance and Purpose of the Research

Businesses are facing a significant economic burden due to their increasing consumption
of resources and energy and the resulting waste. In the era of Industry 4.0, businesses aim to
minimise their external dependencies and manage the waste generated from their inputs during
production by adopting sustainable production practices. In Turkey, an agricultural production
country, sesame, an important raw material in agricultural production, is known to generate a large
amount of waste products and require excessive water usage during processing, all of which affect
the carbon footprint and water footprint, resulting in significant losses in the linear economy.
Sesame seeds, an important raw material in the food industry, are observed to have a production
process that involves high energy and water inputs, generates waste, and evaluates this waste as
industrial symbiosis within the circular economy. The primary objective of this study is to examine
the symbiotic use potential of waste generated during the sesame processing process and to
determine how this process can be evaluated in line with circular economy and green finance
principles. The study focuses on the systematic reuse or evaluation of by-products and waste
materials as raw materials in different industrial sectors, which are often overlooked in the
agricultural food industry. Through the case study of the company examined in the research, the
contributions of such symbiotic applications in terms of environmental sustainability, cost
advantages, and resource efficiency are analysed. Another focus of the study is green financing
models, which are necessary for the financial sustainability of circular economy applications. In this
context, the study evaluates how the company under examination can utilise green financing tools
such as green bonds, sustainable development loans, or government incentives to finance its
sustainable projects.

This study, which focuses on the sesame processing sector, is important in that it
demonstrates the feasibility of the idea of not only disposing of waste in the sector but also
converting it into economic value, and it also shows how this feasibility can be examined in the
circular economy model. In this context, the study serves as an example of industrial symbiosis,
revealing mechanisms that transform one company's waste into an input for another sector or
production unit, thereby generating benefits for both the environment and the economy.
Companies can review this study and gain insights into how to utilise green financing sources and
secure incentives.

Thanks to the data from the company examined in this study, it is possible to lead the way
in green transformation processes by offering low-cost, sustainable and innovative solutions to
small and medium-sized companies in Turkey. Globally, this model provides a case study on how
agriculture-based industries in developing countries can turn their waste into opportunities. It
offers businesses political and investment strategies by demonstrating how green financing tools
can be activated in the food industry. In this regard, the study aims to contribute to the United
Nations Sustainable Development Goals (particularly Goal 12: Responsible Consumption and
Production) and to fill an interdisciplinary gap in the literature by contributing to research areas
such as ‘agriculture-industry symbiosis’ and ‘the use of circular economy and green finance
applications in industry.” , thereby filling an interdisciplinary gap.



Proceedings of the 10th International Scientific Conference

2.2. Research Method, Participants, Unit and Questions

There are two main research methods, qualitative and quantitative (Creswell, 2020), and
this study used the qualitative research method. The primary objective of qualitative research is to
gather information from individuals related to the research topic. The interview technique, one of
the data collection methods in qualitative research, was employed. There are various methods of
interviewing, which are categorised into three types: unstructured, semi-structured, and
structured (Berg and Lune, 2019).

This study is a single case analysis based on a qualitative research approach. In line with the
aim of the research, a large-scale family business operating in the field of sesame import and
processing in Turkey was selected as the unit of study. The firm selection was made in a way that
would directly contribute to the circular economy and green finance topics that the study focuses
on, and in this regard, purposive sampling was preferred (Patton, 2002). The selected firm provides
a meaningful sample in terms of production capacity, waste quantity, and export volume.

In qualitative research, it is not possible to work with a large sample group due to cost and
time constraints. Rather than the representativeness of the sample, the interest of the individuals
interviewed in the subject was taken into account (Yildirirm and Simsek, 2008), and the small size
of the sample became important. The individuals interviewed in the study were selected for
specific purposes and are involved in waste management and sustainability efforts within the
company.

As part of the data collection process, semi-structured interviews were conducted with an
expert participant who has been working within the company for a long time and serves as the
Technical Investments and Projects Manager. The participant was actively involved in the
establishment process of the Antep facility and has technical expertise in sesame processing. The
interviews were conducted in three separate sessions, face-to-face, and lasted a total of
approximately three hours. The interviews focused particularly on the production process, energy
use, waste generation, waste management practices, and the company's internal sustainability
strategies. Some technical data was also provided in writing following the interviews.

In this study, both semi-structured interviews and on-site observation methods were used. One
of the researchers toured the factory, reviewed the data provided to him on the sesame line with
the production team, and directly observed the production lines, waste management processes,
and energy consumption areas. The on-site observation method provided an important source of
information for understanding the operation of production processes and how waste is collected
and reused. This allowed for a direct examination of procedures such as physical arrangements in
the production environment, machine operations, and the process of sending sesame waste to be
used as animal feed after production, rather than relying solely on participant statements. The
observations provided cross-validation of findings from the interviews and enhanced the depth of
the data collected. Secondary data analysis was also conducted, and documents related to cost
calculations, such as GES records obtained from the company, machine and production capacity,
natural gas and electricity consumption, were also examined and recorded.

The collected data was analysed using content analysis and evaluated thematically within the
framework of sustainable production, symbiotic waste management, circular economy
applications, and green financing opportunities. In the study, the content analysis method was
used to analyse the interview records using thematic coding: Waste Management Strategies,
Circular Economy Applications, Green Finance Supports, Economic Impacts, and Performance. This
analysis ensured that the participants' statements were systematically examined and that
meaningful data related to the research questions were identified.

The unit analysed in the study is a major production company that imports sesame products
in the food sector, processes them in its factory, and has locations in Istanbul and Antep. The
company is a family business. It has a covered area of 20,000 m2 in Istanbul and 8,700 m2 in Antep.
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The facility has an annual production capacity of approximately 70,000 tons and includes a sesame
processing, packaging, and tahini production facility; a coffee product processing, coffee filling
facility, and packaging line; a bouillon facility; and a cream chocolate production and packaging
facility. It is one of the six major companies in Turkey that processes sesame seeds and
manufactures products. The company's product range is extensive, and it exports to 23 countries.
As a company that imports 2,000 tons of sesame seeds annually, it produces approximately 1,000
tons of tahini per year, sells 750 tons of sesame seeds per year to the domestic market, and exports
the remaining 250 tons per year. There are 540 employees at the Istanbul factory and 35
employees at the Antep factory.

1) Research Question: What are your company's basic strategies for waste management?

2) Research Question: How is waste management implemented at the sesame processing plant?
How do the processors dispose of their waste? How are animal feeds obtained from the products
resulting from sesame processing evaluated within and outside the organisation?

3) Research Question: What kind of financial costs does waste management generate? Do you
benefit from government incentives or tax advantages?

4) Research Question: How do green finance tools play a role in waste management processes?
5) Research Question: How do you evaluate waste management practices within the scope of the
circular economy?

6) Research Question: What are the financial and environmental impacts of waste management
practices on the business?

This study fully complies with ethical guidelines. Participation in the interviews was entirely
voluntary. The participant's consent was obtained, and the purpose, scope, and nature of the data
to be used were clearly communicated. The company name and participant's identity information
were kept confidential. All data obtained during the research process were used solely for scientific
purposes and were not shared with third parties in any way.

3. Findings

During the interviews with the technical investment and project manager, the first topic
discussed was waste management and what is being done in the company in this regard, followed
by an overview of the sesame production process. The waste generated during sesame processing
is primarily divided into three categories: sesame husks, sesame seeds that are used as animal feed
after processing, and water waste used during sesame processing. The facility operates two shifts
per day for sesame production. It was stated that the process generating the most water waste
occurs when raw sesame seeds are washed with salt and then separated from the water. During
each shift, 10 tonnes of raw sesame seeds are processed at the factory, and all of this product is
washed with water. The 10 tonnes of sesame seeds are washed with salt water in pools, and then
the dirty water in the pools, approximately 4 tonnes per hour, is separated from the sesame husks
using belt press machines with the help of product pumps, and the waste sesame water is sent to
the biological waste system. On a daily basis, 17 tons of sesame water is sent to the biological
waste system, cleaned, and reintroduced into the production process. From this water recovery, 2
tons of sesame waste per day is returned to production. The factory's biological treatment plant
can treat a maximum of 150 tons of water per day.
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Figure 4. Sesame water circular economy applications
Source: Create by the Author, 2025

This facility processes 20 tonnes of sesame seeds per day, resulting in 2 tonnes of recyclable
sesame waste. This waste is packaged as animal feed and sold to external partners. Sesame seeds
soaked in tanks are washed with water, and the remaining dirty water and sesame husks are sent
to a belt press machine at a rate of 4 tonnes of water per hour, containing approximately 250 kg
of sesame husks. The sesame husks accumulated in the waste sesame water over a single day
amount to approximately 2 tonnes of recyclable material, while a total of 3 tonnes of non-
recyclable sesame solid waste is obtained in a single day, and the 2 tonnes of recyclable sesame
husks are packaged as animal feed. As a contribution to the circular economy, sesame solid waste
with a diameter of 1 mm or less, which is occasionally separated due to sieves, is fed into the tahini
processing line to prevent waste. Figure 4 was created using the data obtained from the Circular
Economy Applications theme, and it shows the circular waste conversion of sesame water. Under
the theme of circular economy applications, wastewater is treated using biological treatment
systems and reused in the production line. This application helps increase resource efficiency and
reduce the environmental impact of the facility.
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Figure 5: Contribution of Solid Sesame Waste to the Circular Economy
Source: Created by the Author, 2025

The basic strategy for selling products as animal feed, feeding some solid waste into
processes, or preventing waste water is to prevent waste and use the basic waste produced by the
process in a way that is beneficial to the factory. The sesame processing process is a production
network with high energy and water costs. For this reason, cost expenses are also high. The
Technical Investments and Projects Manager emphasizes the need to reduce cost items to
minimize costs and maximize profitability. As a result of the discussion, the direct and indirect cost
items affecting sustainability and the circular economy in production are presented in Table 3.

Expense Categories Operation Name and Expense Amount
Purpose
This covers the electricity
expenses associated with
Raw Sesame Screening cleaning raw sesame, which
Facility Electricity Costs arrives with dust, stones, | Approximately 20.000TL
and hulls. The process per month
involves separation based
on density to remove
stones, followed by the use
of suction fans to eliminate
sesame hulls.
These costs encompass the
electricity consumed across
Roasted Sesame Processing | all processes involved in
Facility Electricity Costs roasting  sesame.  This | Approximately 30.000TL
includes the transfer of per month
sesame from the soaking
pools to the roasting pan,
subsequent cooling,
screening, and  finally,
transport to the sorter.
This category includes the
natural  gas  expenses
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Roasted Sesame Processing

incurred specifically for the

Approximately 235.000TL

Facility Gas Costs roasting process, from the per month
point the sesame s
transferred from the
soaking pools to the
roasting pan for roasting.
This refers to the
Sesame Water Waste management and | Approximately 35.000TL
Recovery transformation of per month

wastewater generated from
soaking sesame in pools.
Currently, 17 tons of water
are reclaimed daily.

Table 3. Expense Categories in Sesame Processing

The cost items given in Table 3 represent gas and electricity costs in sesame production. These
costs are certainly putting pressure on businesses, and economic uncertainties in the general
environment of the business or irregularities in sales are also putting pressure on the business from
time to time. The irregularity of the economic situation around the business is affecting the
business. For this reason, the waste sesame husks are sold to external stakeholders as animal feed,
and efforts are being made to increase efficiency. Within the scope of the Waste Management
Strategies theme, it has been observed that the waste generated during sesame processing at the
business, particularly sesame husks and waste sesame, is sold to external stakeholders as animal
feed to minimise environmental impact. The sale of sesame waste as animal feed to external
stakeholders creates an additional source of income for the company and provides economic
advantages. Within the scope of the Economic Impacts and Performance theme, it has been
observed that production processes are high-cost. Costs are detailed in Table 3, and the company
is investing in technology and infrastructure and developing productivity-enhancing strategies to
minimise costs.

During the meetings, the head of investments and projects was asked about government
incentives for the circular economy. He stated that the company had benefited from government
incentives for the purchase of machinery and that the Ministry of Industry provided support to
factories in this regard. It was mentioned that VAT reductions are available under conditions
deemed appropriate by the government, but no other incentives were received beyond those for
machinery and facility installations. It was reported that the biological waste facility was
established on time thanks to government incentives, and the system referred to as ‘beltpress,
which separates sesame from water, was also acquired through incentives. Within the scope of the
Green Finance Supports theme, the concept of green finance was discussed, and the importance
of government incentives was emphasised. The company stated that it wishes to benefit from
government incentives for the purchase of machinery and has previously benefited from the
support provided by the Ministry of Industry for factories and wishes to continue to benefit from
it in the ongoing process. VAT reductions and tax incentives for machinery purchases reduce
investment costs.

In 2024, a solar panel system was installed at the factory, representing a significant investment
in renewable energy, largely supported by government incentives. This solar panel system
generated approximately 3 million Turkish Lira in savings within one year. A comparative analysis
of the annual solar energy production against the energy drawn from the grid reveals a 4.5-fold
difference. The solar energy system provided a 20% benefit, effectively offsetting the annual
operational costs of the sesame production line. Within the scope of "Economic Impacts and



«Academics and Science Reviews Materials» (June 26-27, 2025). Helsinki, Finland I

Performance," the study also investigated the profitability of this renewable energy investment.
The cost savings achieved through renewable energy successfully covered the entire annual energy
requirement of the sesame production line, aligning with the principles of "Green Finance
Supports."

Discussions also addressed waste management practices, revealing that current
implementation is limited. There's a recognized need to foster greater awareness of the circular
economy among firms. It was emphasized that government incentives and oversight are crucial to
encourage business owners to adopt more comprehensive waste management strategies. From a
manufacturing perspective, the most profitable production is considered the most effective.
Therefore, the government could implement specific strategies to facilitate optimizations that do
not diminish profitability. The Head of Technical Investments and Projects, representing one of
Turkey's six leading firms in the market, indicated that not all manufacturers may be equipped for
effective waste management. This is primarily due to the prerequisite of robust infrastructure,
substantial capital, and expert human resources within the company to enable waste conversion
in production lines, particularly for the sesame line. Achieving a successful circular economy
necessitates visionary leadership, strategic foresight, and meticulous planning.

4. Conclusion, Recommendations, and Discussion

Circular economy and green finance are crucial for enhancing the competitiveness of
businesses by promoting sustainability and environmentally friendly practices in modern
production. Applying these concepts in the sesame processing sector can increase production
efficiency while reducing environmental impact. The sesame processing sector is particularly
energy and water-intensive, making circular economy practices and green financing strategies vital
for improving its environmental and economic performance. When businesses adopt these
concepts, they not only fulfill their environmental responsibilities but also gain a more competitive
edge by cutting costs (Porter, 1990).

The circular economy advocates for the recovery, reuse, and integration of waste into
production processes (OECD, 2020). In sesame processing, sesame husks and other by-products
are repurposed as animal feed, turning what would be waste into an economic asset. This creates
an additional revenue stream for the business. Furthermore, treating and reusing wastewater
through biological purification systems leads to significant water savings and minimizes
environmental impact. These circular economy practices not only protect the environment but also
reduce operational costs for businesses.

Green finance involves incentivizing environmentally friendly investments and channeling
financial resources towards such projects (OECD, 2020). In the sesame processing sector, green
finance supports investments in renewable energy, waste management systems, and energy
efficiency projects. Government incentives, tax reductions, and green bonds are financial
instruments that facilitate these sustainable investments. For instance, a notable investment in a
solar energy system in 2024 led to substantial savings for the business. Such investments reduce
energy costs and contribute to an environmentally conscious production process. Moving forward,
continued investment in renewable energy and the development of technological infrastructure
are essential.

The Republic of Turkey employs a multi-faceted approach to encourage large and medium-
sized food manufacturers to adopt circular economy principles and reduce food waste. This
approach aligns industrial practices in the food sector with sustainability goals, encompassing fiscal
policies, regulatory frameworks, public awareness campaigns, and technological investments. By
2025, tax incentives, nationwide recycling mandates, and international partnerships have
positioned Turkey as a regional leader in combating food waste. Key sustainability achievements in
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the food sector include significant reductions in greenhouse gas emissions, economic savings
exceeding $2 billion, and enhanced resource efficiency across the food supply chain (Kip et al.,
2025).

Under the Zero Waste Regulation (2022), all food production facilities with annual turnovers
exceeding £50 million ($1.7 million) are mandated to implement on-site waste segregation
systems. Factories must separate organic waste, plastics, and packaging materials, with non-
compliance incurring fines of up to millions of £ (534,000). By 2025, 68% of food manufacturers in
Turkey reported compliance, diverting 4.2 million tons of organic waste from landfills annually
(Secer et al., 2023). Adhering to the Zero Waste Regulation is essential for effective waste
conversion.

The Ministry of Agriculture and Forestry's Agricultural Extension Services program educates
food producers on waste auditing and circular design. Over 15,000 factory managers have
completed certification courses in circular waste concepts, such as product recycling. Additionally,
projects like the "Enhancing Food Literacy Competencies of Adults," funded by the European
Union's Erasmus+ program, have equipped employees with knowledge on how to individually
contribute to food waste reduction (Devdiscourse, 2025).

On-site observations confirm that the company is repurposing sesame waste (GSF) and
reintroducing it into the circular economy, with process waste being packaged and sold to external
stakeholders. The firm implements circular economy principles concerning raw materials within
the framework of the Zero Waste Regulation. However, a similar circular economy approach is not
observed for packaging waste, which requires further monitoring. Manufacturers indicate that
current incentives for promoting the circular economy in sesame production, limited to machinery
investments and VAT reductions, are insufficient, and there's a call for increased incentives.

In the context of exporting final sesame products, many firms seek to collaborate with entities
that fulfill sustainable development goals. Consequently, it is imperative for the Turkish food
industry to achieve these objectives and align its production processes accordingly. The critical
importance of this issue was underscored in 2023 when sesame imports from Nigeria to Turkey
were found to contain elevated levels of aflatoxin. For companies producing sesame in compliance
with EU standards, a system has been implemented that promotes a circular economy and ensures
stringent quality controls. To facilitate enhanced quality assurance and the adoption of circular
economy principles among sesame producers targeting export markets, facilities manufacturing
tahini and halva benefit from VAT exemptions under the Export-Oriented Investment Incentive
Program, which covers 40-50% of their machinery costs. These investments and measures have
positioned Turkey as a leading supplier to the Middle Eastern and Asian markets, where demand
for premium sesame oils increased by 12% in 2024 (Sahin, 2014).

For companies to achieve their sustainability goals, they need a strategic outlook that focuses
on food safety and quality control standards. This also requires adopting modern business
management approaches, such as zero-waste initiatives, to support a circular economy. The
increasing interest in the circular economy can be driven by leadership within companies. To
implement a circular economy perspective throughout a company, a clear plan is essential, and
this plan must be overseen by the country's policymakers. This could involve more frequent
inspections and increased incentives.

Currently, carbon footprint and water footprint calculations haven't been undertaken within
the company. However, Orbia Netafim, a leader in precision irrigation technology, and Virridy, a
leader in environmental technologies, have developed a Carbon Credit Program in Turkey. This
program, integrated into sesame production, aims to advance sustainable agriculture. Through the
adoption of drip irrigation systems, sesame producers will be eligible to receive a certain amount
of carbon credits for reducing their carbon footprint. Sesame producers participating in this
program will receive £150 (approximately $5) per ton of carbon dioxide reduced. Initial trials for
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this program have been conducted in Sanliurfa (Analiz Gazetesi, 2025). The Carbon Credit Program
can also be extended to companies that process sesame into high-value-added products.

The Ministry of Agriculture has mandated water budgeting for sesame producers, requiring
facilities with an annual production exceeding 500 tons to implement closed-loop water recycling
systems. In regions with limited water resources, such as Istanbul, effective water management is
a crucial factor directly impacting the sustainability of production and food security. Producers
must recognize the value of every drop of water, and this awareness needs to be disseminated
throughout their organizations. Spreading this awareness will enable them to overcome both
economic and environmental challenges. It's essential to use more efficient irrigation techniques
in agriculture, to reuse water in industrial processes, and to treat wastewater. Minimizing the water
footprint in products like tahini and halva encourages consumers to choose sustainable products
and increases demand for environmentally friendly brands.

Environmental Sustainability in the Sesame Processing Sector The sesame processing sector
holds significant strategic importance for environmental sustainability due to its intensive energy
and water consumption, as well as its generation of substantial organic waste.

The company examined in this study has implemented practices such as solar panel
installation, investment in a biological treatment facility, and the utilization of sesame waste as
animal feed. These initiatives align with a circular economy approach, yielding both environmental
and economic benefits. The company benefited from incentives under the Ministry of Industry and
Technology's Investment Incentive System for its rooftop solar energy system investment. These
incentives included VAT exemption and customs duty exemption, which are crucial for promoting
widespread adoption of renewable energy investments (Ministry of Industry and Technology,
2024).

Furthermore, interviews revealed that the facility installed environmentally friendly
technologies, such as a biological treatment system and beltpress machines, with the support of
government-backed investments. Such infrastructure investments not only facilitate waste
disposal but also enhance production efficiency through water reuse (KOSGEB, 2024).

Additionally, the Zero Waste Regulation mandates that businesses in the food sector segregate
and manage their organic waste on-site. This regulation not only mitigates environmental risks but
also incentivizes the creation of additional revenue through waste recovery (Ministry of
Environment, Urbanization and Climate Change, 2022).

For export-oriented firms, like those in the sesame processing sector, the tax reductions and
energy subsidies offered under the Export-Oriented Investment Incentive Program alleviate the
financial burden of machinery investments. This makes it easier for businesses to adopt more
sustainable technologies (Ministry of Industry and Technology, 2024).

The study's findings indicate that government incentives and industrial support will facilitate
the broader adoption of circular economy practices within the sector. Recycling waste, optimizing
production processes, and utilizing incentives through green financing tools help businesses
reduce costs and enhance their sustainability. Specifically, the VAT reductions, machinery
investment incentives, and green bond investments offered by the government are financially
beneficial for sesame processing businesses. These strategies are crucial for both providing cost
advantages and supporting environmental sustainability. This study contributes significantly to
both academic and sectoral understanding, shedding light on green financing and circular
economy applications for other industries.
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MKARAHZIAHY SKAFOAMBIHOA
KA3AKCTAHHbIH SKOHOMMKANBIK BCY
®AKTOPbI PETIHAE YNTTbIK,
IKOHOMMKAHbIH EACEKETE
KABINETTININH APTTBIPY

BumeHamHa AaaHa eHicKpi3bl
MaructpaHT, E.A. bekeToB aTbiHAAfbl KapafaHabl yHMUBepcuTeTi, KapafaHabl K., Ka3akcTaH

ahaHaaHyAblH KoHe aneMfiK HapblKTapAblH, MHTErpaLMAChIHbIH, KYLIEiHiH 3amaHaym
afdalblHAQ YATTbIK 3KOHOMMWKaHbLIH, Oacekere KabineTTiniri TypaKTbl 3KOHOMMUKAbIK OCYAIiH,
9/1eYMETTIK 2/1-ayKaTTbl KAMTaMacbl3 eTyAiH XaHe Xa/blKapasblK apeHadafbl enaiH No3nLUMACHIH
HbIFAUTYAbIH, alKblHAAYWbl daKkTopnapbiHbiH,  OipiHe alHanyda. JKOHOMMKaNbIK  MOAENiH
TpaHchopmaumsiay caTbiCblHA@ TYPFaH KOHE WHKAO3MBTI KoHe MHHOBauUMAfa OafbiTTanFaH
JKOHOMMKA KypyFa YMTblnFaH KasakcTaH VwWwiH ©Oacekere KabiNeTTinikTi apTTblpy Macesneci
CTpaTernanbik MmaHre ne 6onyaa.

Byn MakanaHblH, MaKkcaTbl - KasaKCTaHHbIH YATTbIK 3KOHOMMKACbIHbIH, ~6acekere
KabineTTiniriH aHbIKTanTbIH GaKTopaapAbl 3epTTey, COHAan-aK OHbIH anemaik 6acekenecTik
*KafaamblHAA SKOHOMMKANbIK 6CYy KapKblHbl MEH TYPaKTbI/IbIFbIHA 9CepiH Tanaay. ymbic bacekere
KabineTTiNiK  TYXKbIPbIMAAMACbIHbIH,  TEOPUASbIK, HerizgepiH 3epTTenai, KasakcTaH
9KOHOMMKACbIHbIH, Ka3ipri KafaalblH 6Oafanaidbl KOHE OHbIH, 91eMAiK 3KOHOMMKAAAFbl
NO3MLMACHIH HbIFaMTyFa biIKNaa eTeTiH MEMNEKETTIK CancaTTbliH, 6aFbITTapbliH TYXKbIPbIMAANABI.

*KahaHaaHy KafaalblHA@ YATTbIK 3KOHOMMKaHbIH Oacekere KabineTTiniriH apTTbipy
Maceneci Kasipri SKOHOMWKA/bIK FblbIMAA MaHbI3abl OpblH anagbl. bacekere KabineTTinikTi
TeoOpUANbIK Herisaey macenenepi M. lopTep CUAKTbI SKOHOMMUKA/bIK TEOPUA KNACCUKTEPIHIH,
eHbeKTepiHAEe KapacTbipblndbl, ON enaepaiH, 6acekenecTik apTblKLbIIbIKTAPbIH aHbIKTANTbIH
dakTopnapabl TanaayablH KOHLUENTyanabl Heri3i- «amac MoAeNiH» YCbiHFaH. by moaenb asacbiHaa
KnactepnepaiH, peniHe, WMHHOBaUMANAPFa, WMHCTUTYLMOHANAbIK OpTa MeH OHackapy canacbliHa
epeklue KeHin beniHeai [1].

3amaHayu 3epTTeyuwinep Hacekere KabinetTinik Tek Haranbik bacekenectik AeHrenimeH
faHa LUEKTe/IMENTIHIH, OfaH KeHipeK napameTpiepdi — eHIMAINIKTI, TeXHONOTrMANbIK Aamy
OEHTeniH, WHCTUTYLUMOHANAbIK TYPAKTbINbIKTbl OHEe Te3 e3repeTiH XahaHAblK 3KOHOMMKKafa
benimaeny MyMKiHAIMNH KAMTUTbIHbIH aTan kepceTtedi. OcbiFaH bannaHbicTbl MahaHabiK 6acekere
KabinetTinik mHaekci (WEF), 6wusHecTi Xyprisyaid xeHinairi nHaekci (World Bank) aHe
DKOHOMMKaNbIK epkKiHAik uHaekci (Heritage Foundation) cMsKTbl XanblKapanbik WHAEKCTEP
enaepaiH, 6aceKkenecTik apTbiKLLbIAbIKTaPbIHA CaMbICTbIPMA/Ibl TaAAaY XKacayFa MyMKIHAIK 6epeTiH
epeklue pen atkapagsl [2].

KasaKkcTaHablK 3epTTeywinep ae 6Oacekere KabineTTinik maceneciH benceHai Typae
wewyae. OTaHAbIK, aBTOpAapAblH, eHbeKkTepi KasaKCTaHAblK 3KOHOMMKAHbIH,  KYPbIIbIMAbIK,
epekLlenikTepiHe, apTapanTaHabIpy Ka*KeTTiAiriHe, pecypCTblK emec ceKTopaapdbl A4aMbITy MeH
MHHOBALUMA/DBIK 2/1eyeTTi apTTbipyfa OafblTTanfaH. YATTbIK 3KOHOMMKaHbIH, TYPaKTbIAblFbl TEK
JKcnopTKka OafdapnaHy meH Tabusn pecypcTapfa faHa emec, COHbIMEH KaTap CbIPTKbl CbliH-
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KaTepsep MeH iWki TpaHchopmaumanapra benimaeny kabineTtiHe e OGalNaHbICTbI eKeHi aTan
eTiNreH [3, 4, 5].

CoHbIMeH KaTap, fblabiMM aaebueTTepae y3ak Meps3imai bacekere KabineTTinikTi
aHbIKTaNTbIH  dakTopnap peTiHae WHCTUTYUMOHANAbIK OpTaHblH, MeMeKeTTiK 6ackapyabiH
TMIMAINITIHIH, adaMu  KanuTandplH, canackl MeH WMHOPaKypPbIbIMHBIH, - AaMmy  AeHreMriHiH,
MaHbI3ablbIFbl aTan eTineai. Atan antkaHaa, JyHWeNKysinik 6aHKTiH 3epTTeyi MHBECTULMA TapTy
KOHE WMHHOBAUMAbIK OenceHainikTi bIHTaNaHAbIPY YLWiH 3KOHOMMKAbIK CaAacaTTbiH allbIKTbIfbl
MeH BosiKamapblNblFbIH apTThIPy KaxKeTTiniriHe 6aca Ha3ap ayaapaabl [6].

BaceKkere KabineTTiNik yrbiMbl Ka3ipri 3KOHOMMKANbIK TEOPUA MEH NPaKTMKaaa, acipece,
MEM/IEKETTEP TEK Tayapaap MEH KbISMETTEPMEH faHa eMeC, COHbIMEH KaTap MHCTUTYTTapMEH,
adaMM  KanuTa/MeH, WMHHOBAUMAMbIK 2/7eyeTneH XaHe WHBECTUUMANLIK TapTbIMAbIAbIKAEH
HbacekeneceTiH ahaHaaHfaH SKOHOMMKA »KaFaalblHAa OPTa/blK OPbIH anabl.

DKOHOMMKANbIK  fbiibiMaa Oacekere  KabineTTinikti  aHbIKTaydblH  MWUKPO  YKaHe
MaKPO3KOHOMMKANDBIK aCNeKTiNIepiH KepceTeTiH apTypAi Tacingep a3ipneHai:

1. Heoknaccukanblk Ke3kapac 6acekere KabinetTinikti bara 6acekenecTiri KaHe
CaNbICTbIPMabl aPTbIKLWbIABIK MPU3MaCkl apKblabl TYCIHAIpeA,.

2. M. NMopTepaiH eHOeKTepiHAE YCbIHbINFaH MHHOBAUMANbIK-MHCTUTYLIMOHANABIK KO3Kapac
TEeK OHAIPICTIK daKTopnapAblH, faHa €eMec, COHbIMEH KaTap WHCTUTYTTapZblH, CanacbliHbIH,
MHHOBAUMANBIK OpTaHblH, dMpmanapapiH 6acekenecTik cascaTbl MeH CTpaTerManapbiHbiH, PONiH
aTan KepceTtea,.

3. MyMenik (keweHai) Tocin 6acekere KabineTTinikTi KenTereH ¢akTopnapapiH, —
3KOHOMMKAbIK, 9N1€YMETTIK, CaACK, KYKbIKTbIK XHE SKON0TMAbIK SCEPNEPIHIH HITUXKECI peTiHae
KapacTblipaapbl.

4. DBOMOUMANBIK XOHE WHCTUTYUMOHANAbIK TaCinAep 3SKOHOMWKAHbIH —e3repmeni
Kafaannapra benimaeny, oKy *aHe MHHOBaLMANAP eHridy KabineTiHe BaFfbITTanfaH.

Byn TeopusanblK Tacinaepai KasaKcTaH KafdalblHAA KOA4aHy eTnesii 3KOHOMMKaHbIH,
epeKLIeNiKTePiH, LWWKI3aT 3KCMOPTbIHA TAYENAINITIH }KaHe aNeMAiK SKOHOMMKaFa MHTerpaumnanany
YMTbI/IbICbIH €CKepyAi Tanan eTeai: CTpaTernsablK *Kocnapaay »KaHe MeMAeKeTTiK baraapiamanap;
WWKI3aTTbIK TayeKenaiNikTi TeMeHAeTy; aJaMn KanuTandbl AaMbITy; MHCTUTYLMOHANAbIK KalTa
KYPY; MHHOBALMAAIK AaMy.

CoHfbl Xblngapbl KasakctaH PecnybsimKacbiHbIH, 3KOHOMMKAChl LUK KYPbIIbIMAbIK,
epeKLUenikTepiHe ae, CbIPTKbl 9KOHOMMKAbIK GaKTOpPAapAbIH biKkMaabiHa Aa 6aNaHbICTbl KypAeni
AMHaMKKara ne bonabl. Herisri TeHAeHUMANAPAbIH, iWiHAEe MblHanapasl 6enin kepcetyre bonaapl:

1. DKOHOMMKaANbIK BCYAIH *KaHa MoaeiHe KeLly.

2. Undpnanabipy meH MHHOBAUMA POJiHIH ecyi.

3. Agamum KanuTandbl 4aMbITy.

4. NHBECTUUMANDBIK KAMMATTbI XKaKcapTy.

5. [e03KOHOMMKANbIK NO3NLMANAY.

Rofapblga aTanfaH TeHAeHUMANApAbl Tanday HerisiHAe Keneci Herisri mexaHusmaepdi
aHblKTayfa 6onaapbi:

- DKOHOMMKAHbl AaMbITy Y3HE 3KCNOPTTbl apTTbipy. KacCinKep/ik neH 3KOHOMMKaHbI,
©HEPKICIN NeH aybln Wapyallbl/iblFbl CEKTOPAAPbIH AaMbITY;

- MHHOBaUMANBIK Aamy. TeXHONAPKTEP, Fbl/bIMK OPTa/iblKTap KYPY, OHAIPICTIK NpouecTepa
UbpaaHabIpy;

- WMHcTUTYUMoHanablK, pedopmanap. MemnekeTTik OackapyablH, TUIMAIAITIH apTTbIpy,
3aHAbINbIKTbl KAMTAMacChI3 eTy, MEHLLIK KYKbIfbIH KOpPFfay;

- Ajamm Kanutanabl AambITy. Bifim Bepy KyMeciH XeTingipy, KaCinkepik *KaHe MHKEHePAIK
KY3bIPETTINIKTEPAI bIHTaNAHAbIPY;
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- XanblKapanblK 3KOHOMMKANbIK MHTErpaumnaHbl TepeHaeTy. AMMaKTbIK KaHe KahaHAapblK
KyH Ti3beriHe KaTbiCyAbl KEHENTY, CbIPTKbl SIKOHOMMKAbIK BaliiaHbICTapAbl apTapanTaHabIpy.

KasaKkcTaH 3KOHOMMKACbIHbIH, Ka3ipri 3amaHfbl Aamy TeHAEHUMANAPbIH Tanaayabl, COHAan-
aK aHbIKTa/NfaH Kedepriiep MeH KypblAbIMAbIK LIEeKTeynepdi eckepe OoTblpbin, *KahaHablK
HbocekenecTik XafdalblHAA YATTbIK 6acekere KabineTTinikti HblFralTyra GafblTTanfaH Keneci
VCbIHbICTapAbl TYXKbIPbiMAAY OPbIHAbI CUAKTHI:

- 9KOHOMMKaAHbIH, KYPbIAbIMAbIK 9pTapanTaHabliPyblH TEPEHAETY;

- MIHHOBALMABIK XIHE Fbl/IbIMU-TEXHMKANbIK CAACATTbIH TUIMAINITIH apTTbIpy;

- Binim Bepy XKyMeciH XKeTinaipy KaHe afaMn Kanutanasl AambITy;

- UHCTUTYLUMOHANAb! HbIFANTY KaHe 3aH, ycTemMairi;

- CbIPpTKbl 3KOHOMMWKAJbIK CTpaTernsHbl OenceHaipy KoHe anemfik KyH TidberiHe
NHTerpaumanay;

- MEM/IEKETTIK CTpaTermaAbIK }KOoCnapaay Ky»meciH »KeTinaipy.

annbl, KazakcTaHaa TypakTbl XKaHe 6aceKkere KabiNeTTi 93KOHOMMKAHbI KanbiNTacTbIpy TEK
9KOHOMMKAbIK pedopmanapibl faHa eMec, COHbIMEH KaTap eHOeK eHIMAINIriH apTTbipyFa, agam
aNeyeTiH [aMbITyfa »KoHEe WHCTUTYTTapfa [JereH CeHimAi HblFalTyFa OafblTTanfaH KelleHAi
MHCTUTYUMOHANAbIK KalTa Kypynapabl KaxkeT eTedi. OcCbl yCbIHbIMAAPAbl *Ky3€ere acbipy y3akK
Mep3iMai SKOHOMUKA/bIK ecyi »aHe ahaHablK CbiH-KaTepaepre benimaenyai KamTamachl3 eTes,.
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Abstract:

This paper presents an alternative interpretation of gravity, where gravitational attraction is not
seen as a geometric curvature of space-time, but rather as a manifestation of inertia resulting
from the conversion of temporal motion into spatial dynamics. The model expresses gravitational
acceleration as a function of the temporal flow gradient, yielding numerical results equivalent to
classical theory. The energy basis of gravity is discussed, along with compliance with the law of
energy conservation and potential avenues for controlling gravitational interaction via local time
modulation.

1. Introduction

Despite the internal consistency and broad success of Newtonian and Einsteinian gravity models,
neither provides a mechanism for influencing gravitational fields. Both theories treat gravity either
as an external force (Newton) or a geometric effect of space-time curvature (Einstein), yet neither
accounts for its energetic origin. This paper proposes an alternative interpretation, where gravity
emerges from the conversion of temporal motion energy—that is, matter’s forward movement
through time—into inertial force as it encounters zones of slowed time flow.

2. Types of Motion

To construct an alternative theory of gravity, we must reconsider the fundamental categories of
motion in matter. This framework identifies three core types:

1. Reactive motion — movement resulting from an applied force: propulsion, thrust, or the
expulsion of mass (e.g., a rocket).

2. Inertial motion — continued motion in the absence of external force. A classical example
is constant motion in vacuum.

3. Temporal motion — the intrinsic forward progression of matter through time, from past
to future. All matter is postulated to carry a form of primary temporal energy directed
along the time axis.

This third type—perpetual motion through time—is proposed as the energy source from which
gravity can emerge under specific conditions. It is irreversible, entropy-driven, and may be partially
converted into other energy forms, including inertia.

3. Gravity as Conversion of Temporal Energy

Let us consider a simple thought experiment: a person jumps upward and falls back down. In the
absence of thrust, the only explanation for their downward motion is inertia. In this theory, gravity
is not an external field but rather an inertial phenomenon, triggered as matter interacts with a
temporal gradient.

When an object enters a region where time flows more slowly, part of its temporal energy is
converted. This energy does not vanish — it transforms into inertia, pulling the object toward the
zone of temporal slowdown — that is, toward a massive body. This process is illustrated in Figure
1 (see Fig. 1), where the conversion from temporal energy into inertial force is mapped as
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E_{\text{time}} \rightarrow E_{\text{inertia}} \rightarrow g.

Temporal well Conversion of
T temporal energy
into inertia

Temporal || |nertia

energy
Distance @
Gravitational Local arrows
acceleration (Newton/ of time
g Temporal) ,l, Temporal

flows
Newton

Temporal

Distance R

Figure 1. Conversion of Temporal Energy into Inertial Force

Diagram: E_{\text{time}} \rightarrow E_{\text{inertia}} \rightarrow g

Visualizes how time-motion is converted into gravitational acceleration.

Thus, gravity results from the transformation of an object’s intrinsic motion through time into
inertia when passing through a local arrow of time induced by space-time curvature.

4. Mathematical Model
To compare the classical and temporal models quantitatively, we examine both formulations.
4.1 Classical Newtonian Gravity
g = \frac{GM}{R"2}
where:
e gis gravitational acceleration,
e Gisthe gravitational constant,
e Misthe mass of the body,
e Risdistance from its center.
This yields:
g \approx 9.81\, \text{m/s}*2 \quad \text{(on Earth)}
4.2 Temporal Model via Time Gradient
Assume mass moves through a region of uneven temporal flow. Define:
e \nabla \tau — gradient of time flow (units: s/m),
e \eta — proportionality constant (units: m/s? per s/m),
Then gravitational acceleration becomes:
g = \eta \cdot \nabla \tau
Assuming time slowdown depends on gravitational potential:
\nabla \tau \propto \frac{GM}{R"2}
\quad \Rightarrow \quad
g = \eta \cdot \left( \frac{GMHKR"2} \right)
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Setting \eta = 1, the temporal model yields the same result as Newton’s formula — but the
interpretation differs: here, g emerges from a temporal gradient rather than a direct pulling force.
This difference is visualized by overlapping the acceleration curves of both models (see Fig. 2).

Temporal well Conversion of
T temporal energy
into inertia

Temporal || Inertia

energy
v
Distance v
Gravitational Local arrows
acceleration (Newton / of time
Temporal) l Temporal
flows
Newton
Temporal T
Distance R

Figure 2. Comparison of Gravity Models
Graphs of g(R) for both Newtonian and Temporal theories.
X-axis: distance (R), Y-axis: acceleration (g).

4.3, The Value of \eta = 1 Is Not a Postulate, but a Fit to Observed Data
On different scales—for example, near neutron stars or black holes—\eta may differ if the time
gradient behaves in a more complex manner. Should future experiments detect deviations from
the classical relation g = \frac{GMHKR”2}, this model would provide a mechanism for explanation
through \eta \neq 1.
Base Formula of the Model
We are given:
g = \eta \cdot \nabla \tau
Where:
e gisthe observed gravitational acceleration
e \nabla \tau is the gradient of temporal flow (change in the rate of time flow with distance)
e \etais the proportionality constant we seek to determine
What Data Are Available?
From Earth-based measurements:
e g\approx 9.81)\, \text{m/s}*2
e Earth’s mass: M =5.972 \times 107{24} )\, \text{kg}
e Earth’sradius: R =6.371 \times 1076\, \text{m}
Also, from general relativity, gravitational time dilation near a mass is approximately:
\frac{\Delta \tau}{\tau_0} \approx \frac{GMHKRc"2}
Thus, the gradient of time flow with distance can be approximated as:
\nabla \tau \approx \frac{dH{dR} \left( \frac{GMHRc”2} \right) = -\frac{GMHR"2 c”2}
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(The minus sign reflects that time flows more slowly closer to the mass.)
Substitute and Solve for \eta

Substitute \nabla \tau into the main equation:

g = \eta \cdot \left( -\frac{GMHR"2 c”2} \right) \quad \Rightarrow \quad
\eta = -\frac{g R*2 c"2H{GM}

(The minus sign can be omitted since it denotes gradient direction.)
Now Substitute the Numbers:

o g= 9.81

e R=6.371\times 1076

e c=3\times 10"8

o G=6.674\times 10A{-11}

e M=5.972 \times 10724}

\eta =\frac{9.81 \cdot (6.371 \times 1026)*2 \cdot (3 \times 1078)*2}{6.674 \times 10*{-11} \cdot
5.972 \times 107{24}} \approx 1

Result: \eta \approx 1 — a match with the classical model.

5. Law of Energy Conservation

Newtonian gravity suggests that massive bodies constantly perform work to keep other objects
nearby—for example, the Earth “pulling” everything to its surface. Yet, within that model, no
energy source is provided to support this continual force. It appears to violate the law of energy
conservation: if work is done, energy must be spent.

The temporal theory offers a resolution:

e Every object carries temporal energy due to its motion through time.

e Upon entering a region of time flow gradient, part of this energy is converted into inertia,

which manifests as gravitational acceleration.

e Therefore, gravity is not a pulling force but rather a local transformation of internal energy.
Energy is not created externally — it is redistributed across dimensions, preserving conservation
laws in the process.

6. Conclusions

1. Gravity may be reconceived not as a field or geometry, but as an inertial result of temporal
energy transformation when matter enters a time gradient.

2. Mathematically, the model yields the same results as classical gravity, yet it offers a
fundamentally different interpretation—one that treats gravity as an internal, not external,
process.

3. The proposed framework remains consistent with energy conservation, identifying the
source of gravitational force as a redistribution of temporal motion energy.

4. Introducing a controllable time gradient into the model opens new theoretical and
practical directions—from understanding temporal anomalies to engineering artificial
gravitational fields.

This theory offers a foundation for extending the physics of time, integrating temporal energy into
mainstream models, and seeking principles for manipulating fields and matter.
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Appendix: Temporal Field Visualization

Figure 3. Temporal Well Profile

Graph of time-flow rate \tau versus radial distance (R), illustrating how time slows down near
massive bodies. This gradient creates the inertial effect perceived as gravitational attraction.

(see Fig. 3)
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e Figure 3. Temporal Well Profile
e X-axis: distance from mass; Y-axis: temporal flow rate \tau
e Shows how time slows near massive bodies, forming a “temporal well.”
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Figure 4. Local Time Flow Vectors

Diagram showing vectors oriented toward the mass center, demonstrating how temporal
gradients bend the arrow of time and cause matter to accelerate inward.

(see Fig. 4)
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o Figure 4. Local Time Flow Vectors

e Vectors pointing toward center of mass, illustrating how matter “flows” through slowed
time, creating inertial pull.
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8. Diagram of time vectors directed toward the center of mass. lllustrates how time slowdown
generates the direction of inertial pull.
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METOLOMKA MPEMNOLABAHUNA
TEPMO3JIEKTPUHECTBA B LUKOJIE

PaxbimbekoB AliTHan anaposuy

K.d-M.H., npodeccop, KeTbiCycknin yHMBEpCcMTET MMeHM Mnbaca MaHcyryposa,
TanapikopraH

MalikoxkaHoBa Arepum ApaaKkoBHa

MarmcTpaHT, KeTbICyCKMI yHUBEPCUTET UMeHM Mnbsaca KaHcyrypoBa, TanapikopraH
bakTbibaeB PycnaH Hypnarynbl

MarucTpaHT, *KeTbiCycKuit yHmBepcuTeT nmeHn Mnbsaca aHcyryposa, TanablikopraH

AHHOTauMA: B Hawen cTaTbe cAenaHa MOMbITKA  PACCYyKAEHMA O HEKOTOPbIX MeToAax
npenofaBaHnA OCHOB ABNEHWA TEPMOINEKTPMYECTBA B OOLLEN CTPYKTYpPE HAay4YHOro MblLlAEHMA
PAaMOK LUKONbHOTO 0OyYeHMA YHEHNKOB CTapLWMX KNAccoB. [TOKa3aHo, YTO HECMOTPSA Ha BbICOKYHO
HayYHYHO M MPUKAALHYHO 3HAYMMOCTb (Hanpumep, B IHEPreTMKe, KOCMUYECKUX TEXHONOrUsAX,
XONOANNbHOM TEXHWKE), 3Ta TEMa PeaKo NOAPOOHO PacCMaTPMBAETCA B LUKObHOM NporpaMmme.
O60CHOBAHO 3HaYeHMe npenofaBaHWA TEPMO3NEKTPMYECTBA B CTAPLUMX KaaccaXx, 0CoObeHHO B
9N1EKTUBHbIX KYpCax WAWM KPYKKaX, MOXeT He TONbKO yraybuTb 3HAHMA Y4YalMxcA, HO U
CTUMY/IMPOBATb MX MHTEpEeC K PU3MKE U MHKEHEePHbIM HayKam. OBOCHOBAHbI OCHOBHbIE 334a4M
BOCMUTAHMA NIMYHOCTU, MOTYLIME CAMOCTOATENIbHO M KPUTUYECKM MbICAUTb, COMOCTaBAATb U
aHanM3nMpoBaTb (aKTbl, HAaXOAWTb PaA3/IMYHbIE BapUaHTbl PeLleHWA BO3HMKalOWMX npobiem,
BbIOMPATb M3 HMUX ONTMMA/IbHbIE BAPUAHTbI B HbIHELLHWX MNONOXKEHUAX BCeoblero obpasoBaHms.

Kntoyesble cnosa: NHAYKTUBHOCTD, MNOCTaHOBKaA, MWPOBO33PEHNE, addeKrT,
TEPMO3/IEKTPMYECTBO, IKCMEPUMEHT, 1abOPATOPUA, MArUCTPAHT, MHTENEKT,

BeegeHune
TepM0oaNeKTPUYecTBO — 3TO pasaen GU3MKN, N3yYatoLlmii B3aMMOCBSA3b MEXK Y TEMI0BbIMM

W SNEKTPUYECKMMMN ABNEHUAMM B BELLECTBAX. HECMOTPS Ha BbICOKYIO HAYYHYIO U MPUKNALHYHO
3HAYMMOCTb (HaNpPUMep, B SHEPreTMKe, KOCMUYECKMX TEXHONOMMAX, XONOAUNbHON TEXHMKE), 3Ta
Tema peaxKo noApobHO paccMaTpuBaeTCAa B LWKOAbHOM nporpamme. OgHako npenogasaHue
TEPMO3/IEKTPMYECTBA B CTAPLLUMX K/acCcax, OCODEHHO B 3/1IEKTUBHbIX KYPCax MAM KPYXKKaX, MOXKET
HE TO/IbKO YrNYOUTb 3HAHUSA YYaLLMXCA, HO M CTUMYIMPOBATb UX MHTEPEC K PUSMKE U UHIKEHEPHbLIM
HayKaMm.

OCHOBHbIMM LeNSIMM NPENoAaBaHNsa TEPMOINEKTPUYECTBA B LLKOE ABAAIOTCA:
- 03HAKOM/IEHME YYyalUMXCA C OUINMYECKUMM MPUHLMNAMU TEPMOINEKTPUYECKMX SABAEHUN:
apdekTom 3eebeka, apdpektom MNenbTbe, 3ddekTom TOMCOHaS;
- Pa3BUTME YMEHUI NPUMEHATb 3aKOHbI M3MKM K pPeasibHbIM MHXEHEePHbIM 3aa4am;
- bopMMpOoBaHME UCCNea0BaTENbCKMX HAaBbIKOB NPW NpoBeaeHUN NabopaTopHbIX paboT;
- NOBbIWEHME MOTMBALMN K U3YYeHNI0 U3NKM Yepes JeMOHCTPALMI0 COBPEMEHHbIX TEXHOMOMMN.
NnTepaTypHbIi 0630p NO AaHHOW TEME MOKA3bIBAET YTO B OCHOBHOM MPUMEHAIOTCA Cleaytolime
MeToAMYeckme Noaxoapi.

1.MHAYKTUBHBIM MeToz, (0T onbiTa K TEOpUM) MPU KOTOPOM MpenojaBaHue HayMHaeTcsa C
[e€MOHCTPaLMM NPOCTEMLLINX SKCNEPUMEHTOB:
- NOAKNOYEHNE TEPMONapbl K MybTUMETPY M Harpes 0A4HOrO M3 €€ KOHLIOB;
- IEMOHCTPAUMA reHepaummn HanpsKeHna Npu HarpeBaHMn coeanMHEHNA PasHbIX METaN/0B;
- BU3yaiM3auma OXNaxKaAeHWs Npu NPOoMNyCKaHWM TOKa Yyepes [Ba KOHTaKTa (apdekT MNenbtbe).
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Mocne aKkcnepuMeHTa ydvawmeca GopmyanpytoT Habaogaemble ABNEHWUA, U TONbKO 3aTemM
BBOAATCA TEOPETUYECKME NOHATUA.
2.[1pOEeKTHO-NCCNeA0BaATENbCKMM NOAXOA. YYallmMeca MOryT NPOBOANTb MUHU-UCCNEA0BAHMA,
Hanpumep:
- cbopKa NpoCTOro TePMO3/1EKTPUYECKOTO reHepaTopa;
- ccnenoBaHMe 3aBMCMMOCTM HAaNPAKEHMA Ha TepMonape OT Pa3HOCTM TemnepaTyp;
- pacueT KM/ ycTpoicTsa Ha addekTe MNenbTbe. Takas AeATeIbHOCTb Pa3BMBAET NPaKTUYECKME U
aHAMTMYECKME HABbIKM YYaLLIMXCA, @ TaKXKe BOBNEKAET B MPOLECC aKTMBHOMO MO3HAHMA.
3.MexnpeaMeTHble CBA3WU. TemaTWKa TEepPMO3/eKTPMUYeCcTBa MO3BONAAET MHTErpMpoBaTb
3HaHMA U3 APYrMX NPeaMeToB:
- XMMWA - TUMNbl NPOBOAHMKOB, CBOMCTBA META/INI0B M MNONYNPOBOAHNKOB;
- MaTeMaTMKa - aHa/M3 rpadUKOB 3aBMCMMOCTM TEMMNEPATYPbl OT HANPAXKEHUA;
- HbOpPMaTHMKa - aBTOMATU3ALMNA U3MEPEHNI C MOMOLLLIO Arduino 1 JaTYMKOB TEMMNEPATYPbI.
Mcnonb3yemble cpeacTBa obyveHuA. HarnaaHble maTepuansl: NaakaTbl, MOAENM TepMonap,
nHborpaduka;
- nabopaTtopHoe obopyoBaHME - MyNbTUMETPbI, TEPMONApPbI, HarpeBaTenn, snemeHTbl [enbTbe;
- UMbPOBbIE TEXHONOTUW - CUMYNATOPBI, BUPTYasbHble N1abopaTopumn, BUAEOIKCNEPUMEHTI;
- UIHTEPAKTUBHbIE LOCKM M NPe3eHTaLMM C aHMMaLMAMM NPOLLECCOB NepeHOoca Tenaa 1 3apasa.
MpuBeaem NpPoCcTeRWNA NpUMep y4ebHOro naaHa MMHU-MoayNa (5 ypoKoB):

Tabanua 1.
No Tema Uenb Popma
1 BeeneHune B Tepmo3siek- | [T03HaKOMUTb ¢ | JemoHcTpaums
TPUYECTBO TEPMOABIEHNAMMU
2 d¢ddeKT 3eebekKa MoHATb NPUHUMN reHepaumn | JlTabopaTopHasn
TOKa OT TemnepaTypbl paboTa
3 3ddekT MNMenbTbe n TomcoHa OcBounTb NPUHLUNMbLI | DKCNEPUMEHT,
TEPMO3IEKTPUHECKOTO pa3bop cxem
OXNaXKAEHNA
4 MpumeHeHMe B TEXHUKE lMokas3aTb, KaK ucnonbayetca | [pe3eHTauum,
B ObITY M Hayke obcyaeHue
5 NTOroBbIM NPOEKT Co3spaHue  yctponctea /| MUHU-NPOEKT,
pelleHne 3aa4m 3aWwmTa
BbiBoAbI:

MpenoaaBaHne TEPMOINEKTPUYECTBA B LLIKOAE — 3TO BO3MOXHOCTb HE TONbKO YrayouTb
3HaAHMSA Yy4EeHMKOB B 06/1aCTU GU3UKM, HO M NPOBYANTL B HUX MHTEPEC K MHKEHEPHOMY TBOPYECTBY
M Hay4YHbIM  MCCNeloBaHWAM. MeToAMKa, OCHOBaHHas Ha  MPaKTMYecKom  Moaxoje,
MEeXMNpeaMeTHbIX CBS3SX M COBPEMEHHbIX TEXHONOMMAX, AenaeT obydeHue yBreKaTelbHbIM U
ahdPeKTUBHbIM. [laxKe KPaTKOCPOYHOE BK/OYEHME ITOW TeMbl B KypPC CTapLUMX KAAaCCOB MOMKET
OCTaBUTb Y YYalLMXCA MPOYHOE U NMO3UTUBHOE BMeYaTieHne OT GUUKK KaK HayKu.
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SNEMEHTAP MATEMATUKA
KYPCbIHAAFBI KYPOE/ ECEMTEPAI LLELLY

N.W.AnTbaeBa
C.A. AxmeToBa

MMnepbonanblK TUATEr KapTblnak TyblHAbLAAPLI Oap aAnddepeHuManablk TeHaeynep
TeopuAcbiHAA, Heri3iHeH, dU3nKanblK ecenTepi welly bapbicbiHAa Nanaa 6onaTbiH eKiHLWi peTTi
TeHdeynep MaHbi3abl OpblH anaabl. MyHaafbl keTekwwi ¢akTop peTiHae, XVIII facbipablH eH,
TaHbIMan MiHAETTEPIHIH, Bipi —LeKTep Tepbenici ecebiH anTyfa 6onagpl. byn Kalnbl 3epTTeynep
kebiHece .Fanunen, P. lekapT, /1. Innep, [. beprynnn, Ax.J1. Narpaxx, MN.C. lannac ecimaepimeH
HannaHbICTbI.

MMnepbonanbik TeHAeyAep VLILIH LWEKTIK ecenTepai 3epTTeyaiH, e3eKTifiri MatemaTtuKanblk,
dU3MKaHbIH,  SPTYP/i  cananapbliHA@, MbICabl, 3/NEKTPOMArHUTTIK epicTep TeopuAcbiHAa,
cepnimainik TeoOpnACbIHAA KaHe TMAPO-ANHAMMKAAA aHbIKTANabl.

MMnepbonanbik TeHAeyNep YUWiH LWEeKTIK ecenTepdi 3epTreyre apTypai maTemaTUKablK,
annapaTtTapAbl KoA4aHy, onapApl WeLly 34iCTePiH »acayFfa KaHe WelifeTiH ecenTepdiH, apHalbl
KnacTapblH benyre mymKiHAiK 6epai. FTnnepbonanbik TeHAeyAep YLILiH emip cypy, biperennik xaHe
WEeKTIK ecenTepaiH, WewimaepiH Taby macenenepiH 3epTreyae apTypai Tacingepai, aaictepai
KONJaHy opTypAai TepmMuHAepAe TYXKbipbiMAanfaH HaTuKenepre oaKkendi. Kasipri yakbiTTa
rmnepbonanbik TeHAEYep VLILiH WeKTiK ecenTepai WellyaiH apTypAi agictepi OoMbIHIWa MaHbI3 bl
HaTUKenep anbiHAbl, 6enrini 6ip aaicTepaiH apTbIKLWbINAbIKTAPbl MEH KOAAaHbIAybIH Oafanayra
MYMKIHAIK BepeTiH yaKeH Taxipnode »KuHakTanabl.

Benrini bonraHaam, KBAHTTbIK ~ MEXaHWKaHbIH,  CypaHbICTapsbl CUHIYNAPAbIK,
ombdepeHUManaplK TeHAeyNepi, MbiCanbl, WeKTenmereH ob6/biCTa aHblKTanfaH TeHAeynepai
erKen-Terkenni 3epTreyai Tanan etea,.

Kocbimlianapaa  WeKkTenmereH  ob/bicTa  aHbIKTanAfaH — KaHe  KOCbIIMaMTbIH
KosadpoduumenTTepi bap audpdepeHumangblk TeHaeynep ui Kesgecedi. AuddepeHumanpik,
TeHdeynepain, wekcis obnabicta wewineTiHgiri M.O.6T1enbaes, K.X.bonmaTos, P.0.OilHapos,
M.5.MypaTbekos, K.H.OcnaHos, T.KaTo, lO.M.BepesaHckuin, .M. ThasmaHn, A.l.KocTioyeHKo,
5.M./leBuTaH, M.C.CapKMCAH KaHe T.6. XXYMbICTapblHAa KapacTblpaafaH.

EKi Toyenci3 aliHbiManbicbl bap AnddepeHumanapik TeHaeynep

Ka*keTTi aHblKTaMmanapasl bepeltik.

EKi Toyencis anHbimansl X, y 6ap 2-wi peTTi iwiHapa audpdepeHumanapik TeHaey - benricia
u(x, y) dYHKLUMACHI MEH OHbIH, 2-LLIi PeTTi Koca anfaHAafbl }eKe TyblHAblAapbl apacbiHAAFbl KAaTblHAC:

F(x, Vo U, Uy, Uy, Uy, uxy,uyy) = 0.
TeHaey Toyencis alHbIManblIapAblH, YIKEH CaHbl YLWiH 431 OCblIai Ka3blnaabl.
TeHey Kofapbl TybIHAbINAPFA KATbICTbl CbI3bIKTBIK Aen aTanbin, Obinai xasbliaabl:

A11Uyx T 2015Uyxy + AzoUyy + Fl(x, YV, U, Uy, uy) =0, (1)

MYHAQfbl, 11, A12, Q22 , X }KHE Y QYHKUMANAPSI.

Erep aq1, @12, A22K030ONLEHTTEPI TEK X NEH y-Fa TayeNAi eMeC, COHbIMEH KaTap, CUAKTDI
X, Y, U, Uy, Uy, YHKUMANAPDI BO/ICA, OHAA MYHAAN TEHAEY K8A3UCHI3bIKMbI AN aTanafbl.

Erep KoaddULEHTTEP TEK X MEH y-Fa Tayenai eMec, COHbIMEH KaTap, F; chAKTbI GyHKLUMANAP
6onca, oHAa MyHAAM TeEHAEY KBA3MCbI3bIKTbl A€M aTanadbl.
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EH XKOFapbl Uy, Uyy, Uyy,TYbIHABINAPFA KATBICTbI A3, U QYHKLMACHIHA 3HE OHbIH, BipiHLLi
Uy, Uy TYbIHABINAPBIHA 1@ KATbICTbI CbI3bIKTbIK 6ONCA, TEHALY CbI3bIKMbIK A€N aTanadbl:

AqqUyx T 201Uy + AooUyy + byUuy + bouy, +cu+f =0, (2)

MYHOAFbl X U Yy TeK Qqq,Qq2,a2,b1,by,C, f - OyHKuMManapbl. Erep (2) TeHAeyaiH
KoaddULUMEHTTEpI X NeH y-Ke Tayendi 6omaca, OHAa 01 TYPaKTbl KoaddULUMeHTTepi Bap CbI3bIKTBIK,
TeHaey. Erep f(x,y) = 0. 6onca oHaa TeHaey bipTeKTi Aen aTanagp!.

AMHbIManblNapabl TYPAEHAIPY apKblbl

§=9xy), n=vxy),

Kepi TypneHaipyai Kabblngalh oTbipbin, 6i3 6acTanKkpifa TeH »KaHa TeHAeyai anambls.
EunykaHe & Un, aHbIManbinapbl Tenaeyi bipwama Kapanaibim Typae bepinyi ywiH Kanaw
TaHAanybl KEPeEK? AereH 3aHapbl Cypak Tyaap!.

Byn NyHKTe eki Tayenci3 aHbiManbl X aHe y (1) TypiHAeri »ofapbl TyblHAbINAPFA KATbICTbI
CbI3bIKTbl TEHAEYNEP YLIiH KOMbIAFaH CypaKKa »Kayan bepemis:

A11Uyx + 2012Uyxy + AzoUyy + F(x, v, u, ux,uy) = 0.

TyblHAbINAPAbI *aHa alHbIMaAblNapFa TypAeHAipin, 6i3A4iH anaTbiHbIMbI3:

Uy = uf‘fx + Uy Ty, )
Uy = UgSy + Uyl
Uy = uffuyzc + Zufnfxnx + unnnyzc + uffxx + UpTxxs > (3)
Uyy = u{ffxfy + Ugy (fxny + fynx) T UnpyMxlly + uffxy T UpTlxy)
Uyy = Ugg&y + 2UgnéyTy + Unyny + Uy + Uyhyy, J

(3) TybIHAbINAPbIHLIH, MaHAEePiH (1) TeHAeyre aybICTbipcak, 6i3 MbIHAHbI a1amMbl3:
C_lllz,lff + 2612“{7’, + azzunn + F = O, (4)
MYHA3fbl
Q11 = @185 + a11&7 + 2a4126,8, + az,85,
A1z = A118xNx + a12(§x77y + Tley) + azzfyfly;
ayp = a1177;2c + 2a1277x77y + a227732n
an GYHKUMACHI eKiHWI TyblHAbINAPFa Tayenai emec. Erep 6actankbl TeHAEY Cbi3bIKTbIK 60/1Ca, AFHN:
F(x,y,u,uy, ) = byuy + byuy, + cu + f,
oHaa F mbiHa Typae 6epineg;:
F(&nuuguy) = Prug + Pouy +yu +6,
AFHU, TEHJEY CbI3bIKTbl DONbIN Kanabl.
a;1K03bduMLEHTI Henre TeH 6onatbiHAal & U N kaHe & U 1,aliHbIManbiNapAbl TaHAan

ananblk. 1-wi petri aepbec anddepeHuManabik TeHAEYAi KapacTbipanbIK.

Q1125 + 212,72y + ay,25 = 0. (5)



I Proceedings of the 10th International Scientific Conference

z = @(x,y) ocbl TeHAeyaiH HakTbl wewimi 6oncbiH. OHbl & = @(x,y), KOATbIH Boncak, oHAa 4,
KoadduumeHT Henre TeH, GonaTbiHbl aHblk. COHbIMEH, KOfapblda alTbIFaH XaHa Toyesncis
aliHbIManblnapapl TaHaay maceneci (5) TeHaeyai welymeH 6ainaHbICTbI.

Keneci nemmanapapl Asnengaen Kepemix.

1. Erep z = @(x,y) TeHAeyAiH HaKTbl Wewimi 6onca

Q1125 + 212,27y + a3,25 = 0,

oHaa @(x,y) = C KaTblHacbl *Kal AnddepeHUManabik TeHAEYAIH, Kaanbl MHTErpansl 6onaapl

a,,dy? — 2a,,dxdy + ay,dx?* = 0. (6)

2. Erep xait anddepeHumanabik TeHAeyAiH ®annbl nHTerpansl @ (x,y) = C 6onca.

a,,dy? — 2a,,dxdy + a,,dx? =0,
oHAa z = @(x,Yy) dyHKuMACk! (5) TeHAeyAl KaHaFaTTaHAbIPab!.

BipiHWi nemmaHbl ganenaen kepenik. PyHkums (5) TeHaeyai KaHaFaTTaHAbIPATbIHAbIKTAH,
OHAa TEeHAIK:

aiq (%) 2 —2ay, (—%) +a, =0 (7)

LLlewimi bepinreH anMmakTarbl OapAbIK X, ¥ YLWiH KaHaFaTTaHAbIPbINATbIHAbIFbI, COMKECTIK
6onbin Tabbinaapl. Erep )acoipbiH @(x,y) = C, KaTblHacTa aHbIKTanfaH y GyHKUMACHI (6) TeHAeYA|
KaHafaTTaHabipca, @ (x,y) = C KaTbiHacbl (6) TeHAEYAIH annbl HTerpasabl 6onaabl.

y=f(x0)
6oncbiH. OHAa Oyn GyHKUMA:
dy _ Px(x,y)
ax [(Py(x.y) y=fxC) (8)

MYHAAfbl KaKkwanap meH y = f(x,C)b6enriweci (8) TeHAIKTIH OH »KafblHAa Y aMHbIMANbICHI
Toyenci3 avHbIManbl emec, bipak y = f(x,C) -re TeH MaHre ne ekeHiH kepcetesi. byaaH (6)
TeH/JeyAi KaHafaTTaHAbIPaTbIHbI LWblFabl:

dy dy ®x Px
2 2
a1 | — —2a,—+a,, =|a —-— —2a ——|+a - =0,
11 (dx) 12 5 22 l 11 ( o, 12 o, 22| y=£(x0)
OWTKeHI KBaApaT XKaKLWaaarbl epHek Tek y = f(x, C) ylWiH emec, X, y 6ap/blKk MaHAEPI YWiH HeAre
TEH,

EKiHWi nemmaHbl ganengen kepeitik. @(x,y) = C (6) TeHaeyaiH annbl MHTErpasb
6oncbiH. CoHbl Aanenaen Kepemik

a1 % + 201,00y + azzfpgzz =0 (7)
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Ke3 KeJireH HyKTe YWiH (X,Y). (Xo,Yo) 6epinreH HykTe 6oncbiH. OHAa (7') TeHAiK opbiHAANATbIHbIH
[2NenneceK, COMKeCTIKTIH, apKacbiHaa GyHKUMA (7)) TeHaeyaiH, wewimi 6onaTbiHbl aHbIK. (x0,y0)
(Xo,Yo) HyKTeci apkblnbl y = f(xq, Cy). MHTErpanabik KMCbIK cbizaiblk. Ocbl y = f(x, Cy) KMUCBIKTbIH,
HapbiK HyKTenepi ywiH 6i3ge:

dy dy % %
aiq (a) 2 —2ay; Ix +az; = [an (— (p_x> 2 —2ay; <—(p_x + a2 | y=rcy = 0-
y y

CoHfbl TEH,,EI,iI-(Te X=Xo Aen ecenten, MblHaHbl a/1aMbl3:

a119% (Xo¥0) + 21205 (X0¥0) @0 (X0Y0) + azz‘szz(xoyo) =0,

HanenpeHai.

(6) TeHaey (1) TeHaey VWiH cMnaTTama, an OHblH MHTepBanZapbl cMnaTTamanap Aen
aTanagpl.

¢ = @(x,y)OpHaty , myHaasbip(x,y) = const (6) TeHAeyAiH *annbl UHTErpanbl, Ugs
KoadduUMeHTTI Henre kenTipemis. Erep Y (x,y) = const (6) TeHaeyiHiH 6acka »annbl UHTErpasb
6onca, oHAAU,). KOIGOUUMEHTTI HONAEH HONTE allHANAbIPAMbI3 Aen ecenTermis.

(6) TeHaey eki TeHaeyre beniHea;:

2 _
dy Azt |a1,—A11422

dx

(9)

N

dy 12—, |A12~ Q11022

2 - (10)

dx ajq

Tybip acTbiHAaFbl ©PHEKTIH TaHbachkl TeHALY TYPiH aHbIKTaNabI
alluxx + zalzuxy + azzuyy + F = 0. (11)

M HykTeciHaeri 6yn TeHaeyai runepbonanbik TUNTI TeHaey Aen aTalmbis, erep M aZ, —
ay1az; > 0, 3nAMNTMKaNbIK TUATI HykTeae 6onca, M a?, — a;1a,, = 0. napabonanbik TUMTI
HyKkTeae 6onca, erep M a?, — a;1a,, < 0, HykTeae 60Aca, KaTblHACTbIH, AYPLICTbIFbIH TEKCepy
OHan.

ai; — @110y, = (a5, — a1102,)D?, D =&y — iy,

byaaH arHbIManbinapAbl TYPAEHAIPY KesiHaeri TeHaey TYPiHiH MHBAPWAHTTbINbIFLI LblFadbl,
BNTKEHI TYPAEeHAIPETIH aiHbIMaNblNAPAbIH GYHKUMOHANABIK aHbIKTAYbIWbI (AKOOUANBIK) D HenaeH
e3rele. AHbIKTay OBNbICbIHbIH, 9PTYPAI HYKTENEPIHAE TERAEY SPTYPAI TUNTEPTe KaTybl MYMKIH.
Bap/ablk, HyKTenepiHae Tenaey Typi 6ipaen G alimafblH KapacTbipalblK. G 06/1bICbIHbIH,
opbip HyKTeci apKplabl eki cunaTtama eTedi, an MaTemaTuKanblK aHann3 bactamanapsl
VFBIMAAPbIH  3eM-4e MYAbTUMEAMANbIK MYMKIHAIKTEPIH NarnAanaHyywiH cMnatramanap HakTbl
YKOHE SPTYPAI, SAMNTUKANBIK TUNTI TERAEYNEP YLWiH 0Nap Kypaei *KaHe apTypi, an napabonanbik,
TUNTI TEHAEYEP VLILIiH eKi cMnaTTama Aa HaKTbl KaHe bip-6ipimeH calikec Keneai. .
Mmnepbonanbik TMnTeri aunbdepeHuManabik TeHaeynep - byn maTemaTMKaaasbl Kypaen,
Hipak eTe MaHbI3abl TakblpbiNTapAblH, 6ipi. Byn TeHaeynep dusnka, MexaHunka, 31eKTPOANHAMMKA
)KOHe e3re e fbiAbIMW Canafafbl NPoOUEecTep MeH KyOblNbICTapAbl CMMNATTAy VIWiH KeHiHeH
KoNaaHblnadpl. AnfalKbl KopblkTapblH XIX facbipaa 6GactaraH fanbimgap byringe 6yn
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TeHaeynepai TepeH 3epTTen, OHbl TYPAEHAIPY KaHe LWelly 3A4iCTepiH a3ipsien oTbIp.

MMnepbonanbik TeHAeYNepai 3epTTeyaeri *aHa TeHAeHUMANap:

Mogaenbaey MYMKIHZIKTEPiH KeHeWTy. [vnepbonansik TeHaeynepai moenbaey YuWiH
KONAaHbINATbIH 9iCTepP YHEMI XKeTinaipinin, ecentey Kyatrapbl apTyaa. byn kypaeni pusmKkanbik,
KybblnbiCTapabl cunatrayfa MyMKiHAiK 6epea;.

Taxipnbenik manimeTTepMeH MHTErpaumanay:

TeopuAnblk 3epTTeyNepMeH KaTap, Taxipnbenik manimeTrepai nanganaHy Aa maHbi3abl
HarblT 6onbIN OTbIP. Byn mogdenbaepAi HakTbl KyOblbICTapFa COMKEC KeTiNaipyre MyMKiHAIK
bepea,.

RaHa ecenTey aaicTepiH asipaey:

'MaHa maTemaTuKanblK 94icTep MeH anropuTMAaepdi a3ipaey, cCoHAan-aK ecenTeymin,
OFapbl 6HIMAI TexHONOrMsaNapbiH KonaaHy runepbonanslk TeHAeynepai Wewyaeri maHbi3abl
ypaictep 60/bIin OTbIP.

OMNNoMAbIK KYMbICTbIH MaKCaTblHa KeTy YWiH, aTan anTkaHaa, runepbonanbik TUNTI
TeHaeynepain, 6ip KnacbiHbIH, WeliMmaepiHiH 6ap ekeHAiriH KapacTbipy YWiH bipkaTap ecentepai
WeLwTiK:

1. 2-wi peTTi aepbec anddepeHUManabik TeHaeynepain TYCiHiri MeH TypaepiH cunaTTadbiK.

2. Eki Toyenci3 alHbiMmanbicbl bap anddepeHuUmanaplk TeHaeyaepai welly a4icTemMeciH
KapacTblpAablK.

3. TunepbonanbiK TUNTI TeHAEYNepai KapacTbipabiK.

4. Tmnepbonanbik TeHAeynepaiH 6ip KNacbiHbIH, WellimiH Taby XocnapblH KypacTblipAbIK.

MaceneHi 3epTTey HaTUKECIHAE MblHaZalM KOPbITbIHAbIFA KEAIK:

Cu, —u Fa(u, +e(yu+ Au = f(x,y) AnddepeHumanapik TeHaeyaiH, wewimi
nen, erep  Cy(R?)wubinmaH {”k} ue L, (R?) dynkunanap Tisberi 6onca, owHaa
Huk —uH2 —> O, HLuk —fH2 -0k — 00 yLWwiH , MYH/Za¥fbl CSO (Rz) LLUeKCI3

anddepeHUMantaHaTbiH XaHe akblpabl GYHKUMANAPAAH TYPATbIH KUbIH;

- ®yHKUMOHaANABIK Tanaay a4icTepiH KoNAaHy apKblabl runepbonansik TeHaeynepain, 6ip
KNaCbIHbIH, WeliMmaepiHiH, bap ekeHairi ganenaeHa,.

MMnepbonansik TMNTI anddepeHUManablk TeHAEYNEPAiH OCbl TYPAEPiHiH Bapablifbl Aa Ken
araanaa 6ip-6ipimeH TbiFbl3 6alNaHbICTbI, OPTAK *KaKTapbl KON XKaHe CTYAEeHTTepAiH NaHre Aerex
KbI3bIFYLUbIbIFbIH, JIOTMKANbIK OMAayblH AaMbiTyfa OafbiTTanfaH. Ocbinanila, *KYMbICbIMbI3AbIH,
MaKCaTbl OPbIHAANAb! AeN ecenTenmis.

MMnepbonansik TMNTeri anddepeHuManablik TeHAeYAep - MaTEMATUKAHbIH MaHbI34bl }KaHe
KbI3bIKTbl OafbiTbl. Byn TeHAeynep KONTEreH fbibiIMU KIHE WHXKEHep/iK cananapAa KeHiHeH
KondaHblnaabl. OnapAblH, WeLly SA4ICTEPIH XeTinaipy, ecentey TEXHONOTMANAPbIH AAMbITY »KaHe
aHa Tacinaepai a3ipney OYriHri KyHHiH ©3eKTi miHaeTTepi 6onbin Tabblnaabl. Angasbl yakbiTTa
rmnepbonanbik TeHaeynep bonbiHWA 3epTTeyAepdiH oJ4aH api Aamybl KyTinyae.
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WOFAPbI MATEMATUKAHbBI OKbIM
YWMPEHYAE BAKA/TABP/IAPABIH
KbI3bIFYLUbINbIFbIH APTTHIPY SAICTEPI

K.).96aipamaHoBa
9.AcKapybl

KasakctaH Pecnybankach! «binim Typanbl 3aHbliHAa» 6inim 6epy XyneciHiH, 6acTbl MiHAETI
— YATTbIK YKOHEe *annbl a4amM3aTTblK KYHAbIIbIKTAP Fbl/IbIM MEH MPaKTUKa XKeTICTIKTepi HerisiHae
KeKe afamabl KanbiNTacTblpyfa »KaHEe Kacibu LbiHAayFa OafbiTTanfaH 6iniM any ywiH KaxeTTi
afaamnap Kacay, OKbITyAblH KaHa TexHOoNorvanapbiH eHrisy, 6inim 6epyai aknapaTTaHAabipy,
6inim Bepy *yreciH ogaH api AambiTy MiHaeTTepi kesaeneni [3]. Ory ypaici 6bakanaspnapablH, oKy
— TaHbIMAbIK  OpPEeKeTi  Heri3iHae Ky3ere acca, an OKYy — TaHbIMAbIK  OpeKeTi
Heridinoe 6GakanaBp/apAblH,  TaHbIMAbIK  OenceHainiri  KanbinTacadbl. benceHainikTiH,  eH,
Ofapfbl KepiHici b6aKkanaBpnapAblH, anfaH binimaepiH emipge nalganaHa 6inyi 6oabin
Tabblnaabl.

BakanaBpnapapiH —ayauTopuanblk —cabakTafbl  KbI3bIFyLIbIAbIFbl  MeH HenceHainiriH
Ka/lbINTaCTbIpyAblH *KONAaPbl CaH anyaH. AyaAUTOPUANBIK ayaAUTOPUANbIK cabaKTbiH — TUiMAiNIriH
apTTbIpy *aHe 6aKkanaBpaapabliH MaTEMATMKA NaHIHE KbI3bIFYLLbINbIFbIH TYAbIPYAbIH, Konaapbl Hipi
ayaMTopuAnbliK cabak bHapbicbiHAa BakanaBpiapAblH anfaH H6inimiH baaHAayFa bIHTANbIFbIH KaHE
MaTEMATMKA TapUXbl SNEMEHTTEPIH eHri3e OTbIPbIf, ecenTiH, TEKCTIK Ma3MyHbl TapTbIMAbIAbIFbIH
apTTbipy Kepek. CTyAeHT HasapblH aydapaTbiH, OMblHA TypPTKi 60/aTbiH MaTemaTuKa Typasbl
KbI3FbI/IbIKTbI MaTepManaap, ap TYPAi Kbi3blKTbl, TAPTbIMbl eCENTEP, MaTEMATUKAbIK cCOPU3IMAEP
MeH OMbIHAAP ayaAUTOPUANbLIK cabak YCTiHAe e3iHiH OpHbIH Taby Kepek. MyHaan ecentep
Hbakanasp/apablH, MaTeMaTuKara [ereH biHTa — bIKblAaCblH apTTbipbIN, ecenTepai e34iriHeH
wewyre nTepmeneni, NormKanbiK on-epiciH AambiTagbl. Kbi3FblbIKTbl €CEenTep, MaTeMaTUKa/bIK,
oMblHAap, acipece, BipiHLWI, eKiHWi Kypc CTyAeHTTepi  YWIiH capblHAbl ecen WblfapydaH
lapLlamac yLiH ap TypAi MaTeEMaTUKabIK ¥apbICTap, OMbIHAAP YMbIMAACTbIPbIIFAHbI EOH.

OKbITYLWblI HEeri3ri MakcaTbl — MaTeEMATUKa/bIK OMbIHAbI KANbINTACTbIPY apKbl/bl CTYAEHTTI
@34iriHeH OKpITyFa ynpety. On yWwiH ctyaeHTTep 6inim HerizaepiH OKbITyWbl  Haclbl/iblFbIMEH
i3gecTipe OTbipbIN, ©34epi *aHadaH allynapbl Kepek. OKy NpoLeci ocblnan yMbiMAacTblpblifaH
}aroanaa 6akanaspnapapblH, onay Kabineti keHelin, bakanaBpaapabiH ayanuTopusanbik cabak Ka
AereH blHTacbl apTadbl. AyauTopuanbik cabak — OapbiCbiHAA CTyAeHT napdbl 6inimmeH faHa
KapyaaHabIpbIin KOMMal, onapablH, KUCbIHAbI OMAayblH, ecTe cakTay KabinitrepiH, ©3 onnapbiH
Kyreni Typae KeTKize anatbiHAal Tin webepniriHiH, H6onybiHA 3 KeHin aydapybl KaskeT.
BakanaBpnapAplH ~ MaTemMaTuKanblk ~ GinimiH  GalbiTy  onapAblH — MaTemaTukafa  AereH
CyMicneHWwinirid Tyablpy AYPbIC YUbIMAACTbIPbIIFAH MYMbICTapFa Tikenel OalnaHbICTbl eKeHi
6enrini.

AyAUTOPUANDBIK ayauTOPUANbIK cabakTblH  6acbiHAA@ OTKIi3iNeTiH »KaTTblFynap CTyaAeHT
napabl BipaeH XYMbICKA KipicTipeTiHaen Kbi3blKTbl 60aybl TUIC. AYANTOPUAbIK ayAUTOPUANBIK,
cabak TblH,  OpTacbiHAa Hemece COHpbIHAa, bananap *Kasballa Hemece NPaKTMKabIK KYMbICTaH
lWapliaraH Ke3zae, Kbi3blKTbl ecenteynep onapbl cepriteai, }ymbic KabineTiH apTTbipaabl [1].

EH angbimeH 6aKanaBpaapblH, 3ePeKTiniriH, onnay KabineTiH JambiTaTbliHAaW ecenTep
Wblfapa binyre ynpety Kepek. OpTa OyblHAQ 23in ecenTtep MeH CypakTap aybl3lla ecenteynepae
3epeKTiNiKKe, TanKblp/iblkKa 6ayanabl. CTyAaeHTTI  YWKbIP OMnayfa, Te3 wWewim Kabbingayra
AalblHOaNAbl. O3iN1 ecenTep LWbIFAPY apKblabl KapanambiMHaAH KypAenire Kapal KeHin ayaapy
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Kepek. bipTe — BipTe aKkbla ONAbl KETiNAipYyre KemeKTeceTiH ecenTepai wewyre akenesi. Ocbl
aAPKbINbl CTYAEHTTIH, 63IHAIK K63Kapackl Ka/bINTacbIN, ©3iHe AereH ceHimi apTaapl.

MaTemaTuKa MaHiHAe aybi3la ecenTey AafabllapblH  KaabiNTaCTbiPy MYMbICTaPbIH
YPri3ydiH MaHbI3bl 30p. AyaAUTOpUANbIK cabakTa bakanaspaapAbiH onnay KabineTiH AambITy YLLiH
ecen WhblfapfaH4a OpbIHAANTLIH aManaapdbl OMla WeLin anyabl AafablnaHablpFaH KeH.
OkyaplH, benceHai aaictepiHiH bipi — cTyaeHTKe 3 OeTimeH Xymbic icTeTe 6iny. Bapsbik
ayaAUTOPUANBIK ayAUTOPUANLIK CabaKTbiH, eneyni beniriHae e3 6eTiMeH XyMbIC icTereHae CTyAeHT
YKYMbICTbIH, MaKCcaTblH aiKbIH TyCiHe 6inyi, OHbl OpblHAAYbI, TEKCEPYI KoHE KaTeniktepai Ty3eTyi
CUAKTbI ©3 DETIMEH ICTeNETIH *KYMbICTbIH, annbl dicTepiH bipTe-6ipTe urepin anysl TMiC. B3iHAIK
YKYMbICTbI KYPC Ta KYPri3y CTYAeHTKe AafAblNapbiH UrepTedi sKaHe on1apAbliH ayanTopuanbik cabak
Ka [ereH bIHTacblH apTTbipaapl.

O3iHAIK KYMbICTapAbl KyprisreHae TancblpMmanapdbl KapToukanap OOMbIHLIA YCbIHFAH TUIMA,.
MyHza 6akanaBpnapapbiH *Keke Aapa epekLlleniktepi }KaHe yarepim geHrennepid bapblHila eckepy
MYMKiIH 6onaabl. CTyAeHT fnapfbl »KanblKTblpbin Kibepmec YLWiH, ©3iHAIK KYMbIC TypAepiHiH
e3repmeii bonfaHbl *KeH. bananapapiH, ayamuTopuansik cabak Ta ©3 HeTiMeH opbliHAAFaH *KYMbICb
Kypc Ta KaHaan dopmana H6onca aa eckepinyi Tmic. OKbITYLWbl TancblpMa OpbIHAAAYbIH Kapan
LWbIFyFa yaKbIT O66yi aHe 63 6aracblH alTbIM, }aAKCbl *KYMbICTAap/bl aTan KepceTin, KaTeciH Tabyra
KemeKTecyi Tmic [2].

BakanaspnapapiH 63 6eTiMeH OpbiHAANTbIH XYMbICTapbl OipiHLWIAEH, 0ONapAblH aKbl1-0MblH, TAHbIM
benceHainirid, ekiHWigeH ayanTopusabiK cabak Ka bIHTasapblH, KbI3bIFYLWbIIbIFbIH, VILiHLWIAEH
ELKIMHIH, KBMeTiHCI3 Aepbec »Kymbic icTey KabineTTepiH gambiTadbl.

annbl KOpbITbIHAbINAM Kene, MaTeMaTMKa NaHIHAE KbI3bIKTbl TANCbipManap MeH *KaTTblfynap
TYPAEpi Kasipri Kesaeri mateMaTUKaHbl TEPEH, MEHTEPYre, *KaHa Tacinaepai KOAAdaHyFa MYMKIHAIK
bepeni, 6inimai meHrepymeH KaTtap, 6akanaBpaapAblH, TaHbIMAbIK, OMay KabineTiH KywenTesq,,
KypAeneHaipesi, co acepiHeH onnay »KyWmeciH JdambiTafbl, OakanaspaapAbliH, anfaH binimaepin
TepeHAeTeni, ayaAUTOPUANbIK ayAMTOPUANBIK CabaKTblH, canacblH *KakcapTaabl, 6akanaspaapabiH,
NaHre AereH Kbl3blFyLWblblfbl, CYRiCNEHLWINiri apTagpbl.

Kasipri »Kofapbl OKY OpPHbl OKbITYLIblAAPbI anablHAa TypfaH H6acTbl MiHAEeT — 6akanaBpAapablH,
WblFapMallbliblK - 6inim  AafapinapblH - KanbinTacTblpy. MiHe, ©3 ypnafbiMbI3[blH eHereni,
eHbeKkcymriw, abs3an aszamat 6oabIN ecyi YWiH ayauTopuAnbiK cabakTa »aHa TexHOA0rus
9NEeMEHTTEPIH  KOAAAHYAblH MaKcaTbl LblFAaPMalLbIIbIKNEH — OKy-Topbue ypaiciHe Tuimai
narganaHy apbip ycrasablH MiHAETI 6onbin Tabblnadpl. ByriHri cTygoeHT — epTeHri kaHa
Ty/Fa. *aHa onem KacaywblnapbiH 6inimai, KabinetTi, aepbec, agamsatka ToH acbin
eHEep MEeH WMaHAbINbIKTbl OOMbIHA KUFaH Keke TyaFa eTin  KanbintacTelpy — 6inim Bepy
YKYMECiHIH, Heri3ri makcaTbl.

OMNNOMAbIK  KYMbBICTbIH  MaKkcaTbl — MKofapbl MaTeMaTMKaHbl OKbiN  YyHpeHyae
HakanaBpapabliH Kbi3bIFYLLbIAbIFbIH aPTThIPY 8A4icTEPIKOMETIMEH eKiHLWI peTTi AnddepeHumanabik
TeHaeyai wewy a4iCiH KapacTbipy.

OnnomabiK »KYMbIC KipicneaeH, eKi TapaygaH, KOPbITbIHAblI XoHe nanaanaHblasaH
aaebueTTep TidiMiHeH Typaapl.

TypaKkTbl KoaddbuuneHTTepi bap ekiHwi peTTi agnddepeHUnanabik TeHaey VYuiH [puH
dYHKUMACBIH KypYy *KoHe wWeTKi ecentepdi welwy 6oMbiHIWA 3epTTeydiH, e3eKTiniri bipHele
MaHbI3bl pakTopnapra 6afaHbICTbI:

1.HaKTbl Macenenepai Wwewly: KopLllafraH aNeMAaeri, MHKEHepPUAAaFbl }KaHE FbllbIMAAfbl
KenTereH dM3MKanblK KybblabicTapabl eKiHLwi peTTi anddepeHUnanabik TeHAeyNepMEH CUNaTTayFa
6onaabl. MyHAam TeHaeynep VWiH WeTKi ecenTepai wewly Tikenen KonaaHbanbl maHre ne, byn
XyrenepaiH, opekeTiH OosKayFa oHe Kby OTKIi3MwTiK, Tepbenic, aKkycTuKa XaHe
3NEeKTPOANHAMMKA CUAKTbI SPTYpPAi cananapdarbl NpPoOLECcTepAi OHTaMNaHAbIpYFa MYMKIHAiK

bepen,.
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2. TeXHONOTNANBIK MHHOBAUMANAP: TEXHONOrMA OaMybIMEH XaHe MaTepuangapably,
narnaa 601ybIMeH onapAblH KACUETTEPIH Tanday MeH Moaebaey ADNIPEK KaHe TUiIMAI aaicTepiHe
KarKeTTi. [puMH QYHKUMAHBI KOAAAHY »aHe LWeTKi ecenTepai lWewy onapAapiH, GU3MKanbik,
cMnaTTamanapbliH eCKepe OTbIPbIM, *KaHa TEXHOAOTMANAP MEH MaTepMandapabiH AaMyblHa biKnan
eteni.

3.3HeprusaHbl YHEMAEY KIHE 3KONOTUANbIK YUNECIMAINIK: IHEPTEeTMKA, KYPbIIbIC XKaHe
KeJiK canacblHAa pecypcTapdbl a3 TYTbIHATbIH XoHe KOopllafaH OpTafa Tepic acep eTeTiH TMimai
Kyrenepai AambiTy marbidgpl. LeTki ecentepai wewy apKbiabl GU3MKanblK NpoLecTepai
MOZEeNbAeY SHEPTUSA TUIMAINITT MEH SKONOTUA/IK TYPAKTbINIbIKKA KOMbIATbIH TananTapabl eckepe
OTbIPbIM, MHHOBALMAbIK TEXHONOTMANAPAbI *KacayFa aCcep eTeqi.

4. Folnbimu Herizaepai AambiTy: TpUH QYHKUMACBIH KYpY »KaHEe LWeTKi ecentepai weLy
canacblHAafbl 3epTTeyaep maTemaTMka MeH GU3MKa TeopuAnblK HerisaepiH AambiTyfa acep
eTedi.byn TeHaeynepai WeWyaiH XaHa aA4iCTepiH Xacayfa, Tanaay MeH moaenbaey Tocinaepin
}annblnayra }aHe 6inimimiaaiH, WekapanapbiH KEHENTYre MyMKIHAIK Bepeai.

FPUH PYHKUMACBIH KYPY KaHE TYPaKTbl KoadduumeHTTepi 6ap ekiHwi peTTi
ombdepeHuUManaplk TeHAY YLWiH WeTKi ecenTi Wwelly TakblpblbbiHAaFbl 3epmmey ob6vekmici
Kesneci achekminepoi Kammuosi:

- TypakTbl KoadpdpuumeHTTepi Bap ekiHwWwi peTTi anddepeHuManabik TeHaeynep: 3epTrey
ODOBEKTICI-KbINTy OTKI3riWTIK, Tepbenic, 31eTPOMArHUTTIK TONKbIHAAPCUAKTLI 3PTYPAI UBUKAbIK
KyOblNbICTapabl CMNATTANTLIH eKiHWI peTTi AnddepeHumanaslik TeHaeynepain, e3i. Herisri makcat
—0NapablH MaTeEMATUKANbIK KaCUETTEPIH TYCIHY XXaHe Tanaay.

- TpuH OYHKUMACHI: 3epTTey KapacTbipblnaTbiH AnddepeHUmanapik TeHaeynep yuwid FpuH
bYHKUMAHDBI KypyFa bafbiTTanfaH. by dyHKUMA HENAIK WeKapablK WapTTapbl 6ap cankec HipTeKTi
TeHdeyaiH wewimi 60abin Tabblnaabl. 3epTTey 0OBEKTICI OHbl KYPY KaHe TaAay S4iCTepiH TONbIK,
KaMTunasbl.

FPMH GYHKUMACBIH KYpY:

EkiHWwi peTTi gnddepeHUManblk TeHaeynepaiH, HakTbl TypaepiHe apHaafaH rpPuH
DYHKUMACBIH KYPY 94iCTEMECIH ¥acam, 0 epeKWenikTepi MeH KacneTTepiH aHbIKTay.

LLleTKi ecenTepAi wewy:

CanbiHfaH rPUH PYHKUMACLIH KOAZaHa OTblpbIM, €KiHWi peTTi TeHaeynep VWiH LWeTKi
ecenTepai WeLwy aAaicTepiH a3sipaey, ap TypAi WeKapasblK WapTTapabl ecKepy.

Konpanbanbl Tangay:

KypblaraH FpuH GYHKLMAHBI KaHE LWeTKi ecenTepi wewyai dr3mka MeH NHXeHepuaaarsl
Xblny 6epy, Aipin KoHe 3/1eKTPOMArHUTTIK epicTep CUSAKTbl HakTbl KoadaHbanbl ecentepre
KO/ AaHaMbI3.

CaHAbIK 24icTepai 4aMbITy:

EKiHWi peTTi anddepeHuUManablK TeHAeyNepai WelwyaiH caHAbIK 34icTepiH KaKkcapTy, co
iwiHae caHablk cxemanapabl MKofapbl MaTeMaTUKaHbl OKbIN yihpeHyde ©Oakanasp/apabliH,
KbI3bIFYLLUbIAbIFbIH aPTTbIPY SA4iCTePiapKbl/abl XKacay.

Benrini bonfaH Wewimaepai canbiCTbipy:

YCbIHbINFAH SAICTIH, TMIMAINIMT MeH KOondaHydbl pacTay VWiH [puH GYHKUMACBIH KOAAaHy
apKblabl afiblHFaH HaTUXKeepdi bacKka a4icTepMeH anbliHFaH WeLwiMaepMeH CanblCTbIpAbIK.

TypakTbl KoadduumeHTTepi Gap eKiHWwi peTTi anddepeHUMangblk TeHAeYNepPaiH,
MaTeMaTMKa/blK KacueTTepiH Tandan, OAnapAblH Kannbl 6enrinepi MeH epekwenikTepiH
AHbIKTAMMBbI3.

lpaKmuKanbiK KOAOAHbIAYbI:

IpTypAni  cananapaa  GU3KMKanblK  KybbiabicTapmeH — GalnaHbICTbl  NpouecTepai
OHTAMNAHAbIPY KOHE KaKCapTy MaKCaTblHAA HaKTbl WHXEHepaik MiHAeTTepre a3ipfieHreH

d4icTepai KonaaHy.
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fblbIMFQ yreci:

Byn Takbipbinka 6alnaHbICTbl 3€PTTEYAEPAiH, HKaHa HITUNKENEPIH YCbIHY, FblbiMKU Binim
MeH Tanaay a4icTepiH AambITyfa yec Kocy.

annbl anfaHaa, KYMbICTbIH, MaKcaTbl GU3NKA, WHMKEHEPUA KOHE FblibIM  SpPTYPAI
cananapbiHAa KOAAAHbIAYbl MYMKIH eKiHWi peTTi anddepeHumanaplk TeHaeynepai Tuimai
WewyaiH maTemaTUKaablK aaicTepiH AambiTy 60/bIN Tabblaabl.
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1. EKiHWI peTTi Cbi3bIKTbIK AMbbepeHUnanablk TEHLEY YLILiH CbI3bIKTbIK €Ki HYKTeni
LeKapanblK ecen

1.1 EKiHWi peTTi BipTEeKTi CbI3bIKTLIK TEHALY

CermeHTTe [a, b] MHTEpPBaNbIHAA CbI3bIKTbI €Ki HYKTENI LeKapasblk ecen KapacTbipblaaapl

L+ a2+ g0y = £ (L.1.)

yy(@) =y° y() =y!

myHaassl g4 (t), g2 (t), f(t) [a, b] cermenTinae y3aikcis. y°, y! —6epinren caHaap.
MakKcaTbl: a) Tancbipmabip MaHAi WeLLiNYiHiH KaXeTTi aHe AypbIC WapTTapbliH aHblKTay
(1.1.1), (1.1.2) ; 6)TprH dYHKUMACBIH KYpY; B)Wewimaepai Taby
(1.1.1), (1.1.2) ecenTepiHin, wewimi (1.1.1) TeHaeyai xaHe (1.1.2)wekapanbik WapTTapabl
KaHaHaTTaHAablpaTbIH Y3A4iKCi3, eKi peT anddepeHumanaaHaTbiH GyHKUMA Bonazabl.
Kenecige 6ipTeKTi emec cbi3biKTbIK TeHaeyai (1.1.1) uHTerpangay yuwiH cankec BipTekTi
TeHAeYyAiH *Kannbl WewimiH Taby sKeTKiNiKTi ekeHairi kepceTinea.

d? d
S+ GO+ )y =0 (1.1.3)

BipTeKTi CbI3bIKTbIK TEHAEYAEPA] 3epTTey apKblabl EKiHLLI PETTI CbI3bIKTbIK TEHAEYNEPAIH,
annbl TeopuAcbiHaH bacTarbik (1.1.3).
(1.1.3) TenOeyaiH, HaKTbl WewiMmaepiH TabybiMbi3 Kepek. bi3 bineTiHaen, byn maceneHi
Wwewly yWiH Kenge kenbip Kypaeni wewimaepai Taby Trimai.
(1.1.3) TeHaeyaiH, Kypaeni wewimi TyCiHiriH 6epmec BypbiH HaKTbl alHbIMaabl Kypaeni
bYHKUMACHI aHbIKTaMacblH bepemis.

z(t) = u(t) + iu(t)

GyHKUMACH MyHAafbl, U(t) xaHe v(t)-HaKTbl alHbIMabl HaKTbl GYHKUMANEPbLIH ta | =
V—1 6i3 HaKTbl alHbIManbl Kypaeni GyHKumacsl t aen ataimbis. u(t) xaHe v(t) dyHKUMANEPDI

z(t) Kypaeni GyHKUMACHI HaKTbl KaHe »opaman beniktepi aen atanadpl. MyHaan GyHKuMaAFa
MbICanbl:
el = cost + isint,
Hemece »annbl dyHKUMA e, myHaarel = a+ib, an a xoHe b HaKTbI:
et = platitlt — pat . obt — pat(cosht + jsinbt) = e*cosbt + ie*sinbt
HakTbl t aliHbiManbiCbl 6oMbiHWa Z(t) GYHKLIMSCHI N-PeTTi TyblHAbICHI Bblal asKTanaapl:

z™@) = u™ @) + 9™ ()

Enai (1.1.3) TeHaeyaiH kypaeni wewimi Typanbl TYCiHIK anTanbik.HakTbl t
alHbIManblAaH TypaTbiH Kypaeni dyHKUMA

y(&) = y1(0) + iy, () (1.1.4)
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BipTekTi cbi3bIKTbIK (1.1.3) TeHaeyaiH Kypaeni wewimi gen atanagbl. Erep oHbl TeHaeyre
aybicTbipy (1.1.3) ocbl TeHAeyai calikecTeHaipce,

dtz ()’1(0 + iy, (1) + ‘h(t)—(}’z(t) + iy, () + 2O (71 (1) + iy, (1)) = 0
(1.1.5)

(1.1.3) TeHaeyaiH, WeLlimi ocbl TeHAeYAiH eKi HaKTbl WelliMiH TyAblpaTbiHbIH A3NeNAeNiK,
atan kepceTinreHaen y(t) kypaeni dyHkumacel (1.1.3) TeHaeyaiH, wewwimi 60aca, OHAA HaKTbI
oHe opaman benikTepi ocbl TeHAeYAIH HaKTbl Wewimaepi bonaap.

(1.1.4) TeHaey oyHKUMACHI (1.1.3) TeHaeyaiH, »ayabbl 6oncbiH.CoHaa 6i3
conkecteHaipreH  (1.1.5):

d?y,

d“y,
<dt2 + ql(t) + CIz(t)Y1> (dtz

+ ‘h(t) 2 + q2 (t)YZ> =0

Keke ancak,

a2
dtjgl + CI1(t) + 72y, = 0,2 —+ CI1(t) + q2(0)y, =0

Any;(t),y,(t) (1.1.3) Tenaeyain wewimaepi 6onbin Tabbinagp!.

BipTeKTi CbI3bIKTbIK TeHAEY PopMynanapbl «Tamalla» KacueTiH afanbik:

19.Erep y, 6ipTeKTi Cbi3bIKTbIK TeHaeyaiH wewimi (1.1.3) 6onca, AFHM
dzy

iz + ‘h(t) S+ gDy, =0

PYHKUMACHI
y=0Cy

MyHAaafbl C epiKiTi TYpaKTbl,COHbIMEH KaTap OCbl TeHAey Lellim 60abin Tabblnaab.
29 Erep y, (t) xoHe v, (t) Tenaeyain wewimaepi (1.1.3), oHaa onapabiH, KOCbIHAICH!
y=y1t+ty:
39 Erep y,(t),y,(t) Tenpeyain wewimi (1.1.3), oHaa 6i3ae CbI3bIKTbIK KOMBMHALMA
Kypblnagbl:

y =Gy + Gy,

MyHaafbl Cy, C, epkiH TypakTblnap, coHbiMeH KaTap (1.1.3) TeHaeyaiH wewimi 6onbin
Tabblnagbl

An eHgi 6isre «EKi HakTbl WeWwiMm y; , Y, KaHAan 6ony Kepek?» AereH cypakKa ayan bepy
YLWIH MbIHa €Ki KacneTTi naganaHy kepek. Onap

y =y + Gy,

MyHaafbl eki epikTi  C;C, TYpakCbIH KAMTUTBIH TeHaey (1.1.3) TeHaeyaiH »Kaannbl
WwetimiiH 6epai me? On AFHM aHbIKTama bepemis.

AHbIKTaMa. ¥, ¥, dyHKumAnapsl (a,b) GolibiHWA CbI3bIKTBIK TAYEACi3 Aen aTanasbl,erep
onap/blH apacbiHaa TYPAiH KaTbiHackl boamMaca
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a1y, +ayy, =0 kesiHge a <t <b, (1.1.6)

MyHpasbl aq, @, Oip yakpiTTa Henre TeH emec TypaKTbl CaHaap. oiTtnece, Yy,

GYHKUMANAPDI CbI3bIKTLI TOYe i Aen aTanab!.
(1.1.6) wWwapTbIH Kenecigen KanTa »asyfa 6onaabl 3;—1 =1 1= —%
2 2

Y1,Y2dyHKUMANANb  OipiHWi  peTTi TyblHAbNapbl 6ap Aen ecenTen, aHbIKTaybILWThI
KapacTblpamblK,

v, ¥
we) =y 72 (1.1.6)
1 2
Byn  aHbiKTaybil  GYHKUMANAPAbIH ~ BPOHCKM  aHbIKTaybilblbl  Hemece V1.Y2

byHKUMANAPAbIH BPOHCKMAHABIK aHbIKTayblLWblbl A€M aTanMbl3.

Teopema 1. (eKi GYHKUMA CbI3bIKTbIK TOYECI3AIriHIH KaxKeTTi WwapTbl)

Erep y1 Y, dyHKumnanap (a, b) nHTepBanbiHAA CbI3bIKTbI Toyenai 6onca , oHAa 0napAbiH
MpouHckaHapik W(t) maHi ocbl HTepBanaa bipaen Henre TeH, 6onaapl.

Oanenpeyi: LbiHbIHAG Aa, TEOPEMa LWAPTTapbliHa CaKec TeHAiK 6ap

a1y, +ayy, =0 kesiHge a <t <b, (1.1.8)
MyHaafbl @4, &, 6ipaen Henre TeH emec. Mbicanbl 6onceiH a; # 0.Conaa

m=—%h (a<t<b) (1.1.9)

OcCbl COMKECTIKTI capanay skaHe BpOHCKM aHbiKTayblilbl HipiHLWi 6afaHbiHa Yy, Y 5
aybICTbIPY apKbl/bl 6i3 MbIHAHbI a1aMbI3:

_a_lyz Y2 A I 4%) I
W(t) = a | =Yyt y2y2 =0 (117)
_a_lh Y2 1 1

bisre KepekTiHI Aanenaenik

EHai y1Y, OyHKUumMAnapbl apkaicbichl (1.1.3) Tenpeyain wewimi 6oncbiH. OHOa oChb
byHKUMANAPAbIH BPOHCKMAHbIHA KaTblbICTbl KENeCi Teopema opbiHAaNaabl.

Teopema 2. (OipTeKTi eKiHWi pPeTTi CbI3bIKTbIK TeHAEYAIH eKi LWeLwiMiHiH CbI3bIKTbIK,
TOYECI3AriHIH, KaXeTTi KaHe XeTKiNiKTi wapTbl)

Erep y1y, ¢yHkumnanapsl (1.1.3) TeHaeyiHiH Cbi3bIKTbl Tayencis wewimaepi 6onca,
onapabiH 6apbik kKoadduumnentTepi (a, b) ysiniccis 6onca, oHaa 6yn wewim Bporckn W(t) (a, b)
MHTEpPBa/bl KE3 KeJ/ireH HYKTeCiHAe Here TeH eMec.

Nanengeyi: Kepi aen anaibik. W (ty) = 0 6oncbiH , aHe ty € (a, b). Exi TeHaey sKyiteciH
KYPanbIK:

{C1y1(t0) + G2y, (to) =0, (11.8)
Cy', + Gy, (t) = 0. o

(1.1.8) skyiteHiH aHbikTaybiwwbl gan W (ty) waHe, on Here Tei BonraHabIKTaH, By KyteHiH
Henaik emec wWelwimi bap:
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¢ =c2c=c,
COHAbIKTaH,

{ C1(0)}’1(t0) + Cz(o)}’z(to) =0, (1.1.9)

C1(O)y’1(t0) + Cz(o)}’IZ (ty) =0,

YKaHe bapAblK, Ci(o) Henre TeH.
EHAl Y1 Y, WeWiMAepiHiH Keneci Cbi3bIKTblK KOMOUHALMACHIH KYPaCTblpambIK,

y =6+ 6y

BipTeKTi CbI3bIKTbIK TeHaey WellimaepiHin, 3%kacueTiHe caiikec 6y kombuHauma aa (1.1.3)
wewimi 6onbin Tabblnaapl. (1.1.9) TeHajri t = t, HyKTeciHae wewimHin, (1.1.10) 6ipiHwWwi peTTi
TybIHAbINAPbIMEH Bipre oWMblnaTbiHbIH KepceTeai. byn wewim (1.1.10) Henre TeH, ¥y = 0, AFHK
6i3ne calkecTik bap

Oy, + ¢y, =0, te(ab),

OHpa Cl(o),CZ(O) bip yaKbITTa Henre TeH emec, byn wewimaepdid y1,¥V. (a,b) exkeHin
6ingipeni,byn 6omkamra Kanlbl Kenedi. Teopema 2 Ae AanenaeHai.

Bi3 panenpereH teopemanapgaH (1.1.3) Tenpeyinid exi wewimi (a, b) vHTepBanbiHoa
CbI3bIKTbl Tayenci3 60aybl YiWiH onapAblH BPOHCKMAH WMHTEpBaNAblH, Ke3 KenreH HyKkTeciHae
KOMbIOMaAYb! KAXKeT KaHEe KETKINIKTI eKeHAIri Wbifaabl.

lbiH  MaHIHAE, erep Vq,Y, wewimaepi (a,b) nHTepBanbiHAA CbI3bIKTbl Tayencis
6onca,oHaa W (ty) # 0. KepiciHwe, erep ocbl W(ty) # 0 (a,b) 6onca oHAa y;,y, WeLlimi
6apnbik (a, b) vMHTepBasbiHAa Hesre TeH, 6onaabl.

(1.1.3) TeHAeYiHiH, eKi WeLliMiHiH, CbI3bIKTbIK Tayencisairii opHaty ywiH (a, b) nHTepsansl
eH 6onmaraHa 6ip HykTeciHae W (t) »koMblamaybl KeTKINIKTI. By BipTeKTi eKiHLi PeTTi CbI3bIKTbIK,
TeHAeYAiH eKH, WelliMiHiH BpOHCKMaH Keneci eki Tamalla KacueTiHeH TyblHAanabl.

19.Erep (1.1.3) TeHAeyiHiH, Ko duLMeHTTepi y3iniccis 6onaTbiH (a, b) nHTepBansl bip t =
to HykTeciHae (1.1.3) eki wewimiHiH, BpoHCKMaHbl Henre TeH 60/ca, OHAA ON OCbl Hap/bIK,
HYKTenepiHae MHTepBan Heare TeH 6onaabl.

2% (1.1.3) TeHaeyiHiH eki WwewimiHiH BpoHckmaH maHi (a, b) uHTepBanaapabiH, 6ip
HYKTeciHae Henre TeH emec 60/ca, oHAa Byn apanblKTbiH BapAbIK HYKTeNepiHae o Henre Tek
emec.

Ocbinaiwa, (1.1.3) TeHaeyiHin,  q1(t),q,(t) KoadduumeHTTEpi Yy3inicci3 6onaTbiH
(a, b) nHTepBaNbIHAAFbI CbI3bIKTLIK TaYeCi3aik TeHaeyiHin, (1.1.3) wewimaepi yLwiH ocbl HYKTEHIH,
Kem gereHze 6ip HyKTeciHae BpoHCKMaH Here TeH eMec MHTepPBas BOYbl KAXKET KaHEe MKEeTKIIKTI.

ByaaH woeiFatbiHbl, erep (1.1.3) Tengeyain, eki wewimi (a, b) cbi3bIKTbIK Tayencis bonca,
oHaa onap (a,b) wHTepBanbiHAa KamTbinFaH ke3 kenred (aq,b,) HWHHapa WMHTepBanbiHAA
CbI3bIKTbI TOYe/Ci3 6onaabl.

AHbIKTama. bipTekTi TeHaeyaiH (1.1.3) ekiwewiminin, (a, b)uHTepBanbiHoa aHbIKTanFaH
YKOHE CbI3bIKTbl TOYEJ/ICI3 *KMbIHbI OCbl apasblKTafbl WELIMAEPAIH ipreni *Kyneci gen atanabl.

Teopema 3. (1.1.3) TeHaeyAaiH eki WewWimiHEH TypaTbiH Kyle iipreni 60/ybl yWiH OCbl
wewimaepaiH, BpoHckmaHbl (1.1.3) TeHaeyiHiH, KOapPUUMEHTTEPIHIH, Y34iKCi3 MHTepBaabl Kem
fAereHae 6ip HykTeciHaoe Henre TeH emec 60/ybl KaseT xaHe KeTkinikti. (qq(t), g2 (t)
byHKUMANAPDI)
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KopbITbiHAbIIAM Kene, Kasipri kesge eremeH enimisge 6inim 6epyadiH, KaHa Kyneci
¥acanblHbIn, anemaik 6inim 6epy KeHicTiriHe 6afblT anyaa.byn oky-Tepbue ypaiciHaeri eneyni
e3repictepre bannaHbICTbl 60/bIN OTbIp.Cebebi, Hinim bepyaiH Ma3myHbl ©3repin, *aHa Ke3Kapac
, KaHalla KapbiM-KaTbiHac nanga 6onapl.Con cebente KasakcrtaH PecnybamkaceiHa 6inim bepy
yMeciHaeri »aHallanaHablpy YpAici xypyae. ac @pKeHHiH, *KaKcbl a3amarT, BinikTi Tyafa peTiHae
KanbinTacybl MyFanimaepaiH, 6inimi meH Kacioun webepniriHe, MeMAEKET NeH XanblK anabiHAafbl
a3aMaTTblK Mapbl3blHa AereH }ayankepLiniriHe Tikenen KaTbICTbl.

Kasipri fblibiM MeH TexHMKa Aamy Ke3eHiHAe andblMbi34afbl LWIKIPTTIH, *KaH-*KaKTbl,
6inimai, o epiciHiH, KeH 6obIN LWbIFybIHA bIKMAA aTaTiH MyFasliM eKeHi TYCiHIKTI. MeKTenTeri oKy
NPOLECIHIH, Heri3ri MmakcaTbl —apHaMbl NeAarorMkaiblk 94iCTEPMEH MaKCaTTbl XaHe Kyneni Typae
CTYAEHT NapAblH MHTENNEKTIH , WblFapMallbliiblK OMAaybiH AaMbITy, 6enceHainiriH KanbinTacTbipy,
anam b6olblHAaFbl TyFaHHaH Nanaa 6onfaH MHTYMUMACKIH 9pi Kapal AamblTyFa biKknan eTy, CTyaeHT
Tabusn KacKeTTepiH MaTeMaTMKabIK BiniMm AeHreniH TepeHaeTy YIiH OKbITYAbl XOcnapabl Typae
YMbIMAACTbIPY, ©3 beTiHwe Binim any aafablnapbl AaMmyblHa HerisiH cany 60abin Tabblnaapi.
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MEKTEN KYPCbl MATEMATUKACbBIHAOA
ROMINERC CAHLOAP TEOPUACBIH ORbITY
oAICTEMECI

A.X.Omaposa
A.Obepik

MaTemaTtuKkanblk 6inim bepy y3aikcis 6inim Bepy KyneciHiH Oip Oeniri kaHe Kasipri
KOFam/a aZlaMHbIH, 3UATKEPNIK KabineTiHiH, AaMyblH KaMTamMachI3 eTyae MaHbI3Abl/bIFbl }KOFaPbI.
An, opTa 6inim 6epy KyMeciHae MaTeMaTUKaHbl OKbITY OKYLLIbINAPAbIH TaHbIMAbIK KabineTtepi meH
NIOTUKaNbIK OMNaYybIH AaMbITYMEH epeKLie OpbIH anaapl.

KasakcTaH Pecnybamkacbl opTa 6inim 6epyaiH (bacTayblil, Herisri opTa, *aanbl opta  binim
bepy) MemeKeTTiK ajanblfa MIHAEeTTIi CcTaHAapTbiHa  cakKkec «MaTtemaTuka»  MoHiHeH
oKy 6armapnamanapblHA@ — OKbITyAblH,  MaKcaTbl:

«...NPAKTMKaNbIK ic-opeKeTTe nanaanaHyra, cabakTac NaHAEpAi OKbiN yhpeHyre, Ginim
anyabl XKanfacTblpyfa KaXKeTTi HaKTbl MaTeMaTuKanblK OiniMai MeHrepTy KaHe OKylblnapabiH
NOTUKanbIK OMNaybiH, Aanenaeynep xacam 6iny, ecentepai woifapy HinikTepi meH AafablNapbiH
OaMbITY, MaTeMaTUKaAbIK CayaTTblAblFbIH KaAbINTACTbIPY», — A€M aHbIKTafaH.

MaTemaTuKaHbl OKbITya ecenTepdi LWblFapy MaHbi3dbl pen atkapadbl. OKbITyAblH,
TYMKINIKTI MaKcaTbl OKylblAapabiH, 6enrini 6ip ecenTep »KyMeciH LWbIFapyAblH, ajicTepi meH
TOCINAEPiH MEHrepyi »aHe MeKTen maTeMaTWKa KypCblHAAfbl YFbIMAAP MEH 3AicTepai urepyi
H6onaapl. MatemaTuKanbiK ecenTepai WblFapyabl OKbITYAbIH AYPbIC YbIMAACTbIPbIAFAH 9iCTEMECI
OKYLLbINAPAbIH OMaybl MEH MAaTeEMATUKaA/bIK MBAEHNETIH AaMbITyfa, COHAAN-aK MaTeEMATUKaAHbIH,
NPaKTUKanblK KongaHy 6iniri MeH garabliapbiH KaabiNTacTbipyFa YAKEH CenTiriH Turies,.

[ereHMeH, MaTemaTMKaaaH NaHaik 6iniMmre HerizgenreH A3CTYPAI OKbITY KYMeCi TEOpUAHbI
OKbITyfa Haca Hasap aydapbliibin, ecenTep LWbIFapydbl OKbITY TOMEH JAeHrenae xy3ere
acblpaTbIHbI benrini. HatumxeciHage, OKyLWblNap afifaH MaTeMaTuKasblK BifiMiH TUiMA
KON AaHy KabineTTepi meH ecentepi Wbifapy OiNiKTEPIHIH XKeTKIiNIKCI3 Mellepae ekeHiH banKkayfa
6onaapl. COHbIMEH KaTap, *KOFapbl OKY OpblHAAPbIHA TyCyre apHaafaH ipiktey emTUxaHAaPbIHbIH
6ip HbicaHbl 60MaTblH  YATTbIK OipbIHFAM  TecTineyaiH HaTMXKenepi MeKTen Ty/eKTepiHiH
MaTemMaTuKadaH ecenTepai Wbifapy OinikTepi meH AarablnapbiHbiH 911 e bosca TomeH aeHrenae
eKeHiH KepceTin oTblp. OcblFaH opai, OKylWblNapAblH, maTemaTuMKaZaH oknay KabineTi meH
cayaTTblNbIFbIH AaMbITyAblH BipaeH 6ip Heri3ri Kypasbl ecentep KaHe onapabl WblFapyabl OKbITY
aJicTemeci 6obin TabblNaTbIHbI alKbIH.

Mofapblaa anTblAFaHAapAbl ecKkepe OTblpbin, opTa MeKkTenTe 6inim b6epy npoueciHae
MaTeEMATMKANbIK ecenTepai WblFapyabl OKbITYAbIH 94iCTEMENIK HEri3AepiHiH XETKIIKCI3 a3ipaeHyi
MeH OKYLbINapAblH MaTeMaTUKaAaH ecenTepai, OHbIH, iliHAE CTaHAAPTTbl EMEC KOHE KMbIHAbIFbI
Ofapbl ecenTepai WblFapy OiniriH MeHrepyaiH, KaskeTTiniri apacbiHaafbl benrini gspexeneri
0OBEKTMBTI  Kapama- KaWlbinbiKTapablH, 6ap 6onybl  6i34iH  3epTTey  KYMbICbIMbI3ZbIH,
KekelikecminieiH aWKpliHAAMAbI. AN, OKylIblAapfa MaTeMaTUKaNbIK ecenTepdi, OHbIH iWiHae
CTaHOAPTTbl EeMeC »KaHe KMbIHAbIFbl »KOFapbl ecenTepdi LWblFapydbl OKbITYAbIH 3amaHaym
aaictemenepid a3ipneyaiH, KaskeTTiniri 6i3fiH 3epTTey MKYMbICbIMbI3blH, TaKblpblOblH «OpTa
MeKTeNTe MaTeMaTuKaablK ecenTepai LWbiFapyabl OKbITYAbIH dAiCTEMENIK Herisaepi» Aen
anybiMmbl3fa ceben 60nabl.
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ofapblda TyXKbIpbIMAaAFaH Kapama-KaMlblbIKTap OpTa MeKTeNnTe OKyllblAapabl
MaTeMaTMKANbIK ecenTepai Wblfapyabl OKbITYAbIH TEOPUANBIK- dA4iCTEMENIK Herisaemeci peTiHae
3epTTey MaCesieCiH aHbIKTaabl.

Ocblnaniwa, ecen apbip OKYLIbIHbIH, OMbIHbIH, LWbIHAAAYbIHbIH HEri3ri Kypansl 60abIn
Tabbinaabl. CoHAbIKTAH, MaTeMaTMKaHbl OKbITy OapbiCbiHAA ecentep apTypAi GyHKUmManap
aTkapaabl. MaTemaTuKanblK OKYy ecenTepi OKylblapdblH MEKTEN MaTemMaThKa KypCbiHAAFbI,
COHbIMEH KaTap *a/nbl TEOPUAHbIH YFbIMAAPbl MEH 9AICTEPIH MEHrepydiH eH TUIMAI KoHe
TanTbipMac Kypanbl 6onaabl. Ecentep okylwbinapdblH OMnaybiH AamMbiTyaa »aHe Topbueneyae,
COHbIMEH KaTap, MaTemMaTMKaHbl NPaKTUKaAa KOAdaHyAblH 6iniri MeH AafabiCbiH KaabiNTacTblpyda
VIKEH penre ue.

MaTemaTuKaHbl OKbITYAafbl ecenTep maceneciHe BanNaHbICTbl d4icTEMENIK cypaKTapabl
Wewyae anTap/blKTal yaec KOCKaH agickep-matematuktepaid, (M.4.6ank, [A.bann, .M.beB.3,
A.M.Mbiwkano, 3.A.Ckoneu, A.A.Ctonap, H0.M.KonarmH, B.N.Kpynuu, B.B.®unpcos, P.C.HepKacos,
MN.M.3paHues, J1.M.®pnamaH, A.E.9binkacbimosa, B.A.l'yces, I.B.Jopodees, K.N.HelKkoB KaHe
T.6.), }KYMbICTapblHa Tafay *acai Kene ecenTi WbiFrapy MaTemaTuKkagaH 6inim meH ic-apeketrep
TOCINIH KaNbINTaCTbIPYyAblH, HEri3ri Kypasbl, ecenTepai Wblifapy OKyLWbIIApAblH MaTEMATUKANbIK,
6iniMiH AamMbITYAbIH TUIMA] Tacini 60/1bIN TabblAaTbIHbIH KOPEMIS.

Kasipri KeseHae 3amaH TanabblHa cal KaHapTblnFaH HiniM Ma3mMyHbl HOMbIHIWA OpTa
MeKkTenTeri 6inim bepy NPoUECiHiH, YIbIMAACTbIPbIAYbI iC-9PEKEeTTIK Tacin HerisiHae icke acbin
aTblp. IC-9peKeTTiK TaCin NnefdarornKkanblK KaHe NCUXONOMMANbIK 3epTeynepae TyaFaHblH Aamybl
MEH KanbINTacyblHbIH, Heri3ri kKaTeropmackl 601bIN Tabblnaabl. MyHAa, ecenTi TyTac Kyneni o0bekT
peTiHae KapacTbipadbl. B.ILAdaHacbeB: «TyTaCTbIKTbl, TyTac KYMeHi TaHy — alaMHblH, CaHaCbIHa
6enrini 6ip yFbIMOaPMEH, KaTeropuanapmeH, TeopuAnapmMeH OHbIH, iWKi TabWUFaTbiH, HErisri
epeKkweniktepiH beHeney», - Aenai. TyTacTbIKTbl TaHy ON:

— OHbIH, BO/IMbICBIH, OFaH TaH Canaiblk epeKklenikTepi meH DipiKTipyLWi KacueTTepiH biny;

— KYPaMblH, AFHW OHbIH Oe/iKTepiHiH, CaHAbIK aHe canasblk OenrinepiH, onapapiH,

KOOPAMHAUMACLIH  KaHe  cybopAMHAUMACBIH,  TyTac  OOBEKTIHIH KO3fasblCbIHbIH KaHe
NaMybIHbIH, MaHbl3/bl Ke3i 60/1bIN TabblNaTblH SPTYPAI KacMeTTepi MeH KalLbINbIKTapbiH biny;

— KYPbIIbIMbIH, AFHW iLLKi BONIKTEPiHIH, KYPbIIYbIH, KOMNOHEHTTEpPIHIH, 63apa balaHbICbIH

6iny, »kaHe onapapl aHbIKTay;
— QYHKUMACHIH, AFHM OHbIH, O0MIKTEPIHIH GYHKUMANAPbLIH, AaMYbIH, DenceHainiriH aHbIKTay
YKOHE 0/1apAblH TYTACTbIKTbIH, Xa/nbl QYHKLMACbIHA DCEPIH aHbIKTaY;

— KYMEHIiH TYTaCTbIFbIH, OHbIH AaMybl MEH KETIiNYiH, CbIPTKbl OpTaMmeH BaliiaHbICbiH KaHe
@3apa oCepiH, TyTacTblKNeH OannaHbICbiH KamMTamacbi3 eTeTiH OipikTipywi, kyheneyuli
dakTopnapabl, MeXaHM3MAEPAi aHbIKTaY;

— bepinreH TyTacTbIKTbIH, TapUXbIH, BacTamanapbl MeH nainaa 60ybiH, JaMyblHbIH OafbITbl

MeH BonallafbiH, *KaHa TyTac »KyMere aHanybiH 6iny.

«Ecen» yfbIMbIHbIH MafblHACbIH allyaa »KyMesik Tacin bepinreH yrbiMabl 0ObEKT, Kypan »KaHe
HaTMKE PeTiHAe KapacTbipyFra MyMKIHAIK 6epeai. lcnxonornansik saebneTrTepae «ecen» YrbiMblH
aHbIKTayablH, BipHewe Tacingepi 6ap. CoHbIH ilWiHAEe Ken Ko/aAaHblNaTbiHbl ecenTi KaHaanaa 6ip
TAHbIMAbIK HITUMKEre KON MEeTKi3yaeri onnay apeKeTiHiH MaKcaTbl peTiHae TyciHy.Fanbimaap
apacblHAa MaTeMaTWKa, NCMXON0rMA KaHe nefarorMka canafapbiHaa «ecen» TePMUHIHE NaHHIH
epeKuweniriHe 6aMnaHbICTbl PTYP/I KO3KApacTap KanbiNTacKaH, ecenTi WbiFapy NPoLeciHAe alamM
MYMKIHAIKTEPIHIH, iCKe acybl MeH AaMybl TYPFbICbIHAH Aa KapacTbipaapl.

Mbicanbl, [.A.bann e3iHiH 3epTTeyiHAe ecenTiH, A3CTypAi nNeaarorMkanblK — YFbim
WeHOepiHeH LWbIFbIN OHbl KaHdanga Oip Kyle peTiHAe KapacTbipadpl. EcenTik  Tacingi
«CcyObeKTINepAiH, Oap/blK iC-apeKeTTepiH, COHbIH, iWiHAe MYFaniM MeH OKYLUbIHbIH, 3PTYPAI
ecenTepai WblFapy MPOLECiHAEr iC-9peKeTiH Kyhe peTiHae cunaTray »KaHe kobanay »eH
6onaabl» Aen TYXKblpbIMAANAbI.
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r.A.BannabiH, ecenti MiHAETTI KOMMNOHEHTTepi 6ap »Kyhe peTiHae a) bacTankbl KyhiHae
6onaTblH ecenTiH, NaHi; 8) ecenTiH, NaHi HoMbIHLIA Tanan eTeTiH Moaeni (ecenTiH WapTbiHa YKcac).
COHbIMEH KaTap, EeHri3inreH yfbiM KeH MafblHaga 6onfaHAbIKTaH, O/ TEK MCUMXOJIOrnA MeH
nefarornkana faHa emec CoOHbIMeH KaTap backa fbiibimaapaa Aa bap.

N.M.®puamaHHbIH NiKipiHLWe «ecen» yrbIMbl «MaCceieNi Kafaam» yrbiMbiIMeH 6alnaHbICTbl
bonaapl. [lemeKk aBTOpP, «eCcenTiH reHe3UCbiH ic-apeKeT npougeciHae CyObeKTiHiH, Tan 6onfaH
Macesieni Karaanabl modenbaeyi Aen, an ecenTiH e3iH — Tabufu Benrinep Hemece KacaHapl
TinAep KemerimeH KepceTineTiH Maceneni KafaanabliH Moaeni» Aen KapacTbipaap.

N.N.T'yposa ecen — Oenrini »aHe Oenricia anemeHTTepi apacbiHAasbl OalnaHbICTbI
aHbIKTANTbIH, KOMbIAFAH LUblFAPMaLLbIIbIK Cypakka »ayan 6epy  Hemece ecen LWapTbiH
TYpAeHAipyAi Tanan eTeTiH oinay KbI3MEeTiHiH Kypasbl Aen anTaapl.

A.M.MaTIOWKMH «eCcen» XaHe «Maceneni »Karaam» yFbiIMaapabl Mya4em apTypAi yFbiMaap
Aen TYXbIpbiMaanabl.

MaTemaTuKaHbl OKbITyAafbl ecenTepaiH, peni meH ¢yHKumacel [.Mona, T.M.BeBss,

A.E.96inkacbimosa, tO.M.KonarmH, K.M.Hewkos, B.W.Kpynuu, J1.M.®puamaH, J1.T.ckakoBa,
E.C.KaHuH, P.C.Mepkracos, A.A.CTonap »aHe T.6. eHOeKTepiHAe KapacTbipFaH.
AMepUKaHAbIK FanbiM-maTeMaTuk [1.Mola ecenTiH, maTemaTuKaaarbl PeiH KapacTbipa OTbIPbIM,
MaTEMATMKAHbl MeHrepy CTaHAapTTbl ecenTepai WbIFapy faHa emec, COHbIMEH KaTap Aypbic,
TYMHYCKabIK, TamnKbIp/iblK OMAbl Tanan eTeTiH ecenTepai Ae WhiFapa biny gen TyciHeai [24].
I.M.beB3 HoMbIHLLIA ecenTiH, MaTeMaTUKaHbl OKbITY NPOLECIHAEr peni Keneci TypAe aHbIKTanAfaH:

1) okylblnap ecenTi  WbIFapy npoueciHae anfaH  TeopuAnblK,

6inimaepiH NpakTMKaga KongaHa binyre yipeHea;
2) ecenTi  wWblfapy npoueci OKYyLWblNapAabIH, oMnaybIH KoHe
KEHICTIKTIK enecTeTyiH JaMbITyFa MyMKIHZIK 6epeai;
3) epik, TabaHAbINbIKTbI }aHe T.0. Topbueneyre »araan sKacanapl;
4) oKylWwblNapAblH, OMAay MNPOLECIH XaHAaHAbIPaZbl, ONaAPAblH, — LWblFapPMaLLbINbIK,
KabineTrepiH gambiTaabl [25].
Ocblnalia, matemMaTuMKaHbl OKbITy 6apbiCbiHA@ ecenTepaiH, MaHbI3Abl/blFbl Kofapbl 60/bIN
Tabblnaabl.
P.C.HepkacoB neH A.A.CTonapapiH «MeToamKa npenogaBaHna MmaTeMaTUKM B CPeAHEN LLKOe»
KiTabblHOA@ MaTeMaTUKabIK eCenTepdiH, *KaH-*KaKTbl MaHbI3AblNblFbl KOpCETiAreH: binim bepy,
NPaKTUKanblK, Topbueney KaHe onayabl 4amMbiTyaasbl MaHbI3AblNblFbl [26].

Mamemamuckanelk ecenmepdin 6inim 6epy MaHbI30bI1bIfb]

MaTemaTmkagaH ecenTepqi LWbiFapy OapbiCbiHAA OKyLbl aHa MaNiMeTneH TaHblicapbl,
MaTEMATUKANbIK TeopuAHbl KOAJaHadbl, COHbIMEH KaTap €ecenTi LWblFapyfa KarKeTTi XKaHa
aJicTepai Hemece MaTeMaTMKaHbIH KaHa TeopuAbIK BenimaepmeH TaHbicapl KaHe T.6. [emek,
OKYLbINAP MaTeMaTMKabIK ecenTepi Wbifapa OTbIpbiN, ©3iHiH, MaTemaTuKasblkK bifimiH
xeTinaipeai. Ecentepai KaHaan aa 6ip TOObIH WbIFAPY dAICIH MeHrepreHHeH KeniH oKyLblnapaa
OCbIHAAM ecenTepdi wWblFapy Oiniri, an MeTKiNiKTi Typae aTTblKKaHHAH KeWiH — AafabiChl
KasnbinTacaabl, byn o3 Ke3seriHge matemaTtuKaaaH b6inim geHreniH apTTbipadbl.

Mamemamukxansik ecenmepoid NPAKMUKG/bIK MAHbI30bi/1bIFb]

MaTemaTuKanblk —eCcenTepAiH, OKbITydafbl MPaKTUKANAbIK  MaHbI3AblbIFbl  OKYLIbIIAPAbIH,
bonawakTafbl  KbI3METiHEe  JalblHAbIFbIHA  KaXeTTi  anfaH  OinimaepiH  nNpakTUKanblK
KaXKeTTiNnikTepiHe KonaaHy 6onbin Tabblnaabl. MaTemaTuKanbiK ecentep ©¢u3MKa, XMMKS,
H6uonorna, aNeKTpo-paamnmoTexHnKa KaHe T.6. Kesaeceni. OKyllblnapFa MaTeMaTUKaHbl OKbITKaH
Kesge naHapanblk (Pu3MKa, xumua, reorpadma xoaHe T1.6.) OalnaHbicTapbl bap ecentepai,
COHbIMEH KaTap TEXHMKA/IbIK KaHe MPaKTMKaAbIK MasMyHAbl ecenTepdi A€ YCbIHFaH KeH.
Mamemamukxansik ecenmepoin olinaydbl 0amslmyOarsbl MAHbI30bisbIfb]




Proceedings of the 10th International Scientific Conference

MaTeMaTuKanblK ecentepai WbiFapy OapbiCbiHAA anfbl WAPTTAap MeH KOpbITbiHAbI, BepinreHaep
MeH i3aeniHAi, »Kannbl XaHe aepbec, CoMKecTeHAipy MeH Kapcbl KOt ¢akTinepiH ynpeHea,.
CoHbIMEH KaTap, OKyllublnapda onnayapblH, epeKkle CTUAi: NnanbimaayasiH, Gopmani-nornkanblk
YATICIH yCTaHy, oMAabl bIKLWAMAObl YKETKi3y, OMnay KypiCiH HaKkTbl Oeniktey, CMMBOAAAPAbIH,
HaKTbIbIFbl KanbinTacapl.

Mamemamuxansik ecenmepoin mapbuesnik MaHbI30bl/bifbl

MaTemaTuKanblK ecentepaiH, Topbuenik  MaHbI3AblAblFbl  ©3iHIH  M3TiHi, Ma3MyHbl,
dabynacbimeH Topbuenenai. CoHbIMeH KaTap, MaTeEMaTUKabIK ecenTepi Wbifapyra OKbITY BYKiN
OKbITY NpoueciHae icke acagpbl. JypbIC KONFa KOWbINFAH MaTeMaTMKa/IbIK ecenTepdi WbifapyFa
OKbITY OKyLUbINAPAbl aAanblK 3HE LWbIHANbIAbIK, KMbIHAIKTbI TabaHAbINbIKNEH TO3yre, ©3iHiH,
YONJACTapblHbIH eHOeriHe KypMeTneH Kapayra Tapbuenenai.

binim 6epyaeri ecentepaid, dyHKUMANapbl Typanbl HO.M.KonarmHHiH, E.N.J1aWeHKOHbIH,
B.M.KpynuutiH, W.5.bekboesTbiH, B.A.lycesTiH, [.B.JopodeenTiH, A.E.06iNKacbiIMOBaHbIH,
K.M.HewKoBTbIH, *KkaHe T.6. aaicTemenik eHbeKkTepiHae Ken KeHin 6eniHreH.

A.E.Ob6inKkacbimoBaHbliH ~ «MaTemaTuKaHbl  OKbITYAblH  TEOPUACbI MEH aAiCTeMeci:
OMJaKTUKa-a4icTeMeNiK Herisaepi» oKy KypasbiHAa OKbITyAafbl MaTemaTUKablk ecenTep Oinim
bepy, Topbueney, AambITy XKaHe HaKpblnay GYHKUMANAPbIH aTKapaTbiHbl KBPCETINTEH.

Bapnbik ecentep 6inim 6epy byHKUMACBIH OpPbIHAAWABI, ©MTKEHI OKyllblAap MaTeMaTUKasbIK,
ecenTepai Wbirapy bapbicbiHaa 6inim anaabl, 0fapablH ecenTepi Woifapy OiNiKTir MeH Aafabichl
Ka/biNTacaAbl, ¥Kannbl anfaHaa MaTemMaTUKabIK binimi apTasabl.

CoHbIMeH KaTap, apbip ecenTep Topbueney GYHKUMACbIH Aa aTKapaabl. Mbicanbl, KOfam
NaMybIHbIH, SpTYypAi KeseHAepiHe 6ainaHbICTbl KAapacTblipblaTblH M3TIHAj KoHE NpPaKTUKaNbIK,
ecenTepaiH, MafblHacblAa Aa e3repin oTbipaabl. Kasipri 3amaHfbl OKy/blKTapaa ecen MasmMyHbl
OKYLUbINAPAbIH, KOfapbl ©HEereflik KacueTTepiH KanblNTacTbipyfa, fblbIMM  KB3KapacTapblH
[aMbITyfa, OTaH CYWrilWITiKke Topbueneyre HafrbiTTanfaH. OKylublNapAbl ecenTiH Ma3MyHbl faHa
emMec, COHbIMEH KaTap Onap/bl Wbifapyabl OKbITY Aa Topbuenenai. Ecentepai wbifapyabl OKbITY
OKYLLbINAPAbIH coMney MaHepiH, TabaHAbINbIK, LWblAAMAbINbIK, KUbIHABIKTLI KeHe biny, 6acTaraH
iCTi COHbIHA AEMNiH KeTKi3y CUAKTbI KacneTTepai KanbiNTacTbipaabi.

Ecen okyWwblnapablH, JIOTUKANbIK OMNay, KEHICTIKTI enecteTy KabinetrepiH AambiTyFa
KemeKkTeceTiH H6acTbl Kypan 6onbin Tabbinagbl. CoHbIMeH KaTap 6iniMHiH, Oinik NeH AafablHbIH,
Ka/nbINTacybl KON Kafganaa ecentep apKblabl Tekcepineai.

EcenTiH dyHKUMANApbIHA Kapail onapabl Keneci Typnepre Oenyre 6onaapl: TaHbIMAbIK,
ONAAKTUKANbIK, AaMbITYLbIbIK,

TaHbIMObIK yHKUUAAAPLl (TEOPUANBIK, MPaKTUKanblK) Hap ecenTepae OKylbliapFa
KaXKeTTi aHa aknapaTTap KamTblaadbl *aHE MeKTEN KypCblHbIH, HEri3ri maTepuanaapbiH TePeH,
nreptyre barbiTTanraH. MyHaal ecentepai WbiFapy 6apbICbiHAA OKYLWbIIAP TaHbIMAbIK afblHaH
aHa TeopuAnblK HiNiMMeH, AFHWU KaHa MaHbI3Abl YFbiMAAp, ecenTepi LWbliFapyablH, *KaHa
d4iCTepiMeH TaHbICabl.

Jludakmuckanelk yHKyUAAapsl (Kipicne, mallblKTaHAblpy) bGap ecentepre TEOPUSbIK,
MINIIMETTEPAI EHri3yai *KoHe KOopbITbiHAbIAAYAbl KeHinAeTyre apHanfaH ecenTtep »KaTadbl.
MyHzZal ecenTep abcTpaKTbibl YFbIMAAPAb! KANbINTACTbIPyAa MaHbi3Abl PO aTKapaabl, COHbIMEH
KaTap apTyp/ii TepMUHAEP apacbiHAafbl bannaHbiCTapAbl aHbIKTayFa MyMKIHAIK 6epesi.

annbl 6inim Hepy KyheciHae ecenTiH, apbip YHKUMACH MaHbI3Abl, Hipak KewiHri
bINZapbl aAicKepaepecenTiH, AambITyLLbl GYHKLMACBIHbIH, PO/iH epeKLle aTan kepceTtea,.

ZlameimywbineiK yHKYUAAapel 6ap ecenmep — Ma3MyHbl Herisri KypcTaH anliak,
bafoapnama cypakTapbl KypaeneHe TYCKeH (TamnKbIP/AblKKA, CaHAbIK OHEe TreoMeTpUANbIK,
NHTYNUMANAPbIH AaMbITYFa, KEHICTIKTIK eNecTeTyre, N0rMKaablK OMayFa, CayaTTblblfblH AaMbITYFa
bepinreH) ecentep. JambITyLWbINbIK GYHKLUMANAPLI Bap ecenTepiH, Ma3MyHbl HEri3ri maTemaTmnKa
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KyPCblHaH anbicTay OONFaHbIMEH, Ke3 KenreH OKyllbl OCbl ecenTepai e3iHiH, KabineTiHe Kapal
WbIfapa binyi kepexk.

CoHbIMEH KaTap OKyllblap Ken Kafdanda ecentepai lWblFapyfa onnaHbanabl, yari
HoMbIHLIA SPEKET eTe OTbIPbIM, AYPbIC Kayan afiyMeH faHa LEeKTeNeTiHAirH eCKepTe KeTy Kepek.
N.®.lWLapbirmH 6oMbiHLIA, OKYLUblAAp ecenTepai Wbifapy NpoueciHae, ecenTiH WewimiH i3aey
KeseHi 6onmali, ecenTiH WapTbiH OKyAaH Hactan, »kayabblH anyfa AeNiHri CTaHO4APTTbl CXema
TYPiHAE ecenTeyai iCke acbipadbl.

EcenTi lwblFapyda OHbIH, HeridiH  TyciHbecTeH 6epinreH Wamanapfa amangapap
MexXaHMKabIK opblHAAyFa afbin Kenmeyi kepek. Kepi arfganga navbiMmaay KUCbiHbI, Aanenaey
YKOHE LWblfapy 94iCTepiH KONAaHYbl eKiHLLI OpbliHFa KeTesj, AeMeK OKyLLbliapablH, (acipece opTalia
YKOHEe Hallap) KaxKeTTi IorMKachl AaMbiManpl.

EcenTepre KoMblNATbIH Tanantapfa Tangay Kacan kene, E.N.JlsweHko pa ecentepi
ANAAKTUKANbIK, TaHbIMAbIK, AaMbITYLWbIbIK Aen beneai.

EcenTepaiH, KnaccudumkaumMacbl MacesieciHe afdicTeMeniik, NCUXON0rUANbIK aaebueTtepae
KONTereH »KYMbICTAp apHanfaH. MaTemaTuKanblK ecenTep MaTeMaTuKa fblabIMbIHbIH A3,
MaTeMaTMKa OKY MaHiHIH A& Ma3MyHbIH KypayLblnapblHbIH Heri3i 601bin Tabblnaabl. MaTemaTuKa
©3iHiH 6acTayblH NPaKTUKabIK ecenTepaeH anaTbiHbl XaHe CoOHAal ecenTep apKbibl AaMUTbIHbI
6enrini.

MaTemaTrKa N3HiHIH TeOPUACLIH ecenTepcCi3 Kypy MYMKiH emec. COHAbIKTaH ecenTepai WbiFapy
MaTeMaTMKaHbl OKpITYyAblH Heri3ri Kypanbl 6onbin Tabbinaapl. benrini neparor-matemaTtmk
C.M.lLoxop-TpoLKKit ©3 yaKbITbiHA@ «ecen apKbl/bl OKbITY» 34iCTEMECIH YCbIHFaH BONATbIH.

EcenTiH aHbIKTamacblH bepyaiH apTypAi Konaapbl bap:

1. Benrini»arpannapaa makcat peTiHae kapacTtoipy (A.H.JleoHTbeB).

2. KaHpoaaa 6ip npakTUKanbiK TypaeHAipynepre KoWbinaTblH  TananTapibl Hemece
0DOBbEKTIHIH, Besrici3 KaHe benrifi anemeHTTepi apacbiHaasbl HbalnaHbICTbl (KaTblHaCcTbl) alyFa
MYMKIHAIK D6epeTiH WapTTapAbl i34eCTipy apKblabl TEOPUALIK Cypakka skayan bepeTiH oinay
KbI3BMETIiHIH 0ObeKTiCi peTiHage.

3. Ecen gereHimis 6enrini 6ip aHbikTanraH xyrne (F.A.bann, 0.M.KonaruH, 1.M.®puaman,
A.®.3caynoB xaHe backanapsl).

A.E.ObinKacbimoBaHbIH, «MaTeMaTUKaHbl OKbITYblH TEOPUACLI MEH dAiCTEMECI» OKY KypasbiHAa
KepceTinreHaen ecen VfbIMbIHbIH aHbIKTamacbl Typ/i TacingepmeH 6epinreHiMmeH, »annbl
KOMMOHEHTTEPIiHiH (ecenTiH, KypblabIMbIHAaFbl Oiay KbI3METiIHIH 0ObeKTici peTiHae) apa-KiriH
arkblpaTtyfa bonaapl:

— wapTbl (LUa) — ecenTiH, (06beKTiNEp) NOHAIK aliMaFbl XaHe 0ObeKTinep apacbiHAafbI
HbannaHsbic;

— Herizgemeci (6a3uc) (H) — ecenTiH wewimiH KypalTblH amangap apKblibl OHbIH,
WapTblHaH KOPbITbIHAbLICbIHA KBLWYAiH TEOPUAIbIK HEMECE NPAKTUKANbIK WaPTTapbl;

— wewim (onepaTop) (L) — KOpbITbIHABIAA KOPCETIAreH TananTapasl OpbiHAAY YLWiH YLWiH
Henrini KOMNOHEHTTEPMEH OPbIHAANATbIH aManaap, SPEKETTEP KUbIHTbIFbI;

—  HaTuke (H) — 6Genrici3 kKomnoHeHTTepAi Taby, AypPbICTbIFbIH TEKCEPY, KypacTbipy,
TYPFbI3y, A2Nenaey KaHe T.0.

MaTemaTuKanblK, ecenTep MeH KaTTbifynapAblH, andblHa KOMbIAATbIH AWMAAKTUKANbIK,
MaKcaTTapApblH, Oipi — OKylWblNapAblH, *aHa mMmaTepuanibl MmeHrepyiH bakblnay. 9pbip ecenTiH,
©3iHiH aTKapaTblH dyHKUMACLI 6onaabl — arbiMablK,  BaKblnay Hemece ©3iH-3i bakplinay. TakTaza
WbIFAPbINATbIH ecenTepain, Tarbl 6ip GYHKUMACHI — OKYLUIbINAPAbIH, anfaH binimaepiHeH TyciHbereH
VFbIMAAPbIH, KaNbINTacKaH biNik NeH AafAblHbIH KaHLLAAbIKTbl TYPAKTbI/bIFbIH aHbIKTANAbI.
Tekcepy KaHe DaKkblnay *KYMbICTAPbIHAA LWbIFAPbINATLIH ecenTepain, Heri3ri GyHKLUMAChI — MyFanim
bepinreH 6enim OoMbIHWA MaTepuandbl KaHLWANbIKTbl AypbiC OepreHiH oHe OKyLbliapabliH,

KaHLWWaNbIKTbl MEHTepreHAiriH aHbIKTan, KopbITbiHAbIAY.
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CoHbIMEH MamemMamukansik ecenmepoi Kaaccuguxkauuanayoa Keaeci wardatinaposbl
eckepy Kaxcem:

- MaTemaTuKaiblK ecentep KendyHKUMANbI, AFHM Bip faHa ecen 6ip yaKpiTTa bipHelle
byHKUMA aTKapa anafbl, enTKeHi ecenTi wWbiFapy OapbicbiHAa bipHelwe e3repTynep 6onybl
MYMKIH;

- Dapnblk GYHKUMANAPbLIHbIH, iliHEH spKallaHaa bacTbicbiH Bbenin anyra 6bonaabl;

- Ke3 KenreH TMNoaorns Hemece KnaccubuKkaums WapTTbl TYPAE Kypeaj;

- Ke3 KeareH MmaTeMaTuKaiblK —ecen apTypai  KnaccubUKaumanblk cxemanapablH,
benrinepiHe ne 60aYbl MYMKIH.

Ecen wblfapyablH, Herisri  dyHKUMANApPbIMEH KaTap, O/N TeMeHAeri Kafaahnaprfa

KemeKTeceai:

—  OKbITbINbIN OTbIpFaH MaTeMaTWKaAblK 3aHA3P MeH 3aHAbIAbIKTbIPAbIH, MPaKTUKAAbIK,
KONAaHbICTapPbIH TYCiHY;

— OKyllblNapaa apHahbl MaTemaTuKanblk Oinik neH AafablHbl KanbINTacTblpy »KaHe
OaMbITY;

—  OKylLblNapaa NaHapasblK *KaHe 3epTTeyLinik 6inik neH AafablHbl KANbINTACTbIPY KaHE
OaMbITY;

—  OKYLblIApAblH ecen Wbifapy Typasbl *Kanmbl TYCIHIK KaNbINTacTbIpy XaHE AaMBbITY.
LLIbiFapmaLlbIaibIK OMay MaceneciHe apHanfaH eHbpektepae (x.bpyHep, K.AyHkep, E.N.Edumos,
B.M.3nH4eHKo, H.HMAbCOH) ecenTep KaHe ecen LWbiFapy *Kyrenepi benrineHreH. Ecentepre naHi,
WapTbl XaHe Tanabbl (bepinreHi »aHe i3geniHAi Wamanap), ecen WbiFapy KyneciHe ecenTi
WblFapyAafrbl anrOPUTMAIK KOHE 3BPUCTMKANbIK TypPFblaafbl Heridi 6onaTbiH FblbIMM 34icTep,
TocinAep *KaHe Kypangap eHeai (cypet 2).

EcenTiH ma3myHbl

S J\

[ WapTbi «— { Kapama-KaiiLblabiK, }—» { Tanabwl
Wbifapy agictepi WeiFapy WbiFapy amanbl WeiFapy Kypansbl

NN\ /7

[ ANropuTMAiK XaHe 3BPUCTUKAbIK TYPFblaa ecenTtepi WwoiFapy J

CypeT 2-Ecen »aHe ecen LWblFapy *KYNECIHIH KYPbIAbIMAbIK BipnikTepi
EcenTi wWblFapyfa OKbITYAblH TeOpUACbl MeH ecenTi LWblFapydbl MeHrepy Taxipmbeci
apacbliHAQ, MyfaniM MeH OKYLIbIHbIH, iC-9peKeTTepi apacblHAa@ KalwblnblikTap 6Gap, an  6yn
KaWWbINbIKTbI »KOKAbIH, Oip »KOAbl — OKyLWbINAPAbIH, KeCENTI WhIFAPy» YFbIMbIH AYPbIC TYCiHYi
bonagpl.
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®unocod FanbimaapapiH eHOeKTepiHAe «LiblFapy» XKaHe «eCenTi Wbifapy» YFbIMAAPbIHbIH,
HipHelle aHbiKTamanapbl 6ap. «LLbiFrapy Oy MakcaTTbl }KaHe iCc- 9peKeT a4iciH TaH4ay NPoLeci MeH
HITUXKECI .

Mcuxonorva agedbumeTTepiHae «Welly» MeH «LelliMm Kabblnaay» yreiMaapsl 6ipaen yreimaap KaHe
«ic-opeKeT MmakcaTbl MeH ic-apeKeT aAiciH TaHJaymeH 6alifiaHbICTbl ePiKTi SpPEeKeTTiH Ke3eH|
peTiHAe ASCTYpPAi TypAe» KapacTbipblaagpbl.

«EcenTi Wwbifapy» yfbiMbl — HaKTbl KYpblibiMbl Hap, Kypaeni AMHamuKanbiK yebiM. OHbIH,
cMnaTTamachkl aPTYPAI KOUTTApMEH aHblKTanabl: NPOLEC MaKcaTbiIMeH, TyYpAeHAipineTiH axyan
Ma3MyHbIMeH, LWewyaiH Konaa bap aaicTepi »KoHe TacinaepimeH, ecen Ma3mMyHbl »K3HE OHbl
WbIfapy KypandapblHbiH ©3apa yhaecimainirimeH, WblFapbliaTblH €CenTiH HaKTbl TUMI KaHe
TYPIMEH cunaTTanadpl.

bynaH, ecenTi Wblfapy — OKYLWbIHbIH €cen yfbiIMbIMEH TaHbicydaH Oactan, HaTUXKeHI
TafIKblNayFa AENiHTi ic-opeKeTiH KaMTUTbIHbI LLbIFaab.

EcenTi wblfapy - ecenTiH, ma3myHbiHAa OepinreH ob6beKTiHI TypaeHAaipy npoueci. byn
0OBbEKTIHI TypaeHAipy benrini 6ip aaicTepmeH, TacinaepMeH, KypaaaapMeH »Ky3ere acbipbliagbl.
EcenTi wbiFapy TypaeHAipy NpoLeciH TaHyAbl KaxeT eTeai. On anropuTMAIK *KaHE 3BPUCTUKANbIK,
anfbllapTTapMeH CMNaTTanaTbiH OMAay NPOLLECI MEH OMaYy iC-9peKeTi KemMerimeH aHbIKTanaap!.
CoHbIMeH, ecenmi wblfapy a0AMHbIH ecenmiH wapmel MeH MananmapsiHblH apacbIHOAFbI
KaliwelneiIKkmapobl welFapyra, 0bveKkmiHi mypaeHoipy2e barelmmanraH olnay Kel3amemiHiH
KypOesni npoueci 60s16in Mabwinadsl.

MaTemaTuKanblK ecenTepdi LblFapy OKYLWbINAPAbIH, TaHbIMAbIK XaHe N0rMKablK ohaay
LeHreriH aambITyMeH KaTtap, cananbl Oinim 6epy HerisiHae maTeMaTWuKanblK CayaTTbINbIKTbI
KaMTamacbI3 eTefi. *aanbl 6inim bepeTiH meKkTenTepae mMaTeMaTUKaHbl OKbITYAbIH, 84icTeMeCiH
XeTinaipy maceneci 60MbIHLWEG FbIAbIMUM, AICTEMENIK KYMbICTap MeH aaebuettepai sepaenen
OTbIPbIM, OCbl MPOLECTI ICKe acblpyAblH, MYMKIH }OA4apbl TangaHab!.

MekTenTiH anrebpa KypcblHAAFbl MITIHAI KoHe CTaHAapTTbl eMec ecenTepiH, TUNTepi
aWKbIHAANbIN, ONapAbl LWbIFAPYAbl OKbITY 9A4iCTEMECI VCbIHbIAAbI KOHE OHbIH,  TUIMAINIT
3KCMepPUMEHT }Ky3iHAe TeKkcepinin, ganengeHAai.

MaTemaTurKanblK ecentepai WblFapyabl OKbITY 84iCTEMECIH AaMbITy Macenenepi bonbiHLa
3epTTeY KYMbICbIHbIH, O0nalafbl OKyLWblAapAblH, KaCibuM, LWblFapMallbliblK MIHE Ty/AfasbIK
KblpAapblHaa TepeH KapacTbipymeH BannaHbicTbl 60abin Tabblnagpl.
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MATEMATUKANBIK AHAA3
BACTAMA/IAPBI ¥FbIMAAPBIH SEM-AE
MYNBTUMEOMANBIK MYMKIHAIKTEPIH
NAVOANAHY

A.X.Omaposa
P.O.Kanbiban

KenTtereH nHXeHepnik ecenteynep apTypAi MHTepnpeTaTopaap KemMerimeH Wbifapblaagbl.
OnapAblH, Typ/aepi »aHe MyMKiHAikTepi 6ap. ConapAblH, KeMeriMeH WHKeHepaep KaHe
nporpammucTep Kypaeni eceneynepdi 6ip MUHYTTbIH, ilWiHAE WbliFapy MymMKiHAikTepi 6ap. Ocsbl
MHTEpPNpPeTaTopAapAblH, ilWiHAe Kasipri Kesae KenTereH »Kepaepae KOoAAaHblNaTblH 31eMeHTap
MaTemMaTMKa KypcbiHAafbl Kypaeni ecentepi Wwewlly xymeci ae 6ap.

dneMeHTap MaTeMaTunKa KypCbiHAafbl Kypaeni ecentepi wetly — 6yn ocbl KyMeHiH CbIpTKbI
aAyHvemeH 6alnaHbICTbl KONAauTbiH Kypaeni uHTtepdeiic. Cebebi snemeHTap maTemaTmKa
KypCblHAafbl KYpAENi ecentepai LWelly KenTereH maTeMaTUKanblK Kyhenepre KapafaHaa alblk,
Xyre 6onbin Tabblnagpl, AFHU OYA aneMeHTap MaTemaTuKa KypcblHAafbl Kypaeni ecentepai
wewyaiH 6apablk npoueaypanapbl MeH OyHKUMANAPbl TEK KaHa NanganaHyfa faHa eMmec,
COHbIMEH KaTap KoppeKumnsa meH moanduKauma ywiH ae »kapamabl. MATLAB — KongaHyLbIHbIH, ©3i
»a3faH nporpamma MeH npouegaypanap apracbiHAa 63 KasayblHlWa KeHenTineTiH »Kyne. OHbl
KepeKTi ecenTep KaacbiHa OHal biHFalnacTbipyFa 60naapl.

3epTTeyre Ken KONAAHY *KOHE MbIKTbI FbIIbIMW KaNbKYyAATOP PEXUMIHAE HKYMbIC aTKapaTbIH
Hap/blK KYMEHIH, ecenTey MYMKIHAIKTEPIH KOpy MakcaTblHAa e3iHHIH OeneKk nporpammaHap
»as3yra eTe bIHFalAbl. byn Kypaeni ecentepai LWeLly fblAbiMM €CENTIK 3epTTeynepai Kyprisyae
TEHAECI }KOK XKyne eKeHiH KepceTea.

Mporpamma AambITyAa Nporpammanayapis Typai ambeban Tingepi KonaaHasl. 90-KblnabiH,
6acbiHAa 0N1apablH OPHbBIH KOMMBIOTEPAIK MaTeMATUKaHbIH, apHaybl XKyhenepi 6actol. OnapapiH
KaTapblHAa 31IeMeHTap MaTeMaTMKa KyPCbIHAAFbl Kypaeni ecentepai WellyAin, e3iHAiK OpHbl Hap.
On apHay/abl MaTepUANbIK, NporpaMmmanay moayniHeH HacTan KOMMbIOTEPAIK MaTeMaTMKaHbIH,
ambeban xyrenepiHe AeWiHri Jamy KeseHiHeH oTTi. Kypaeni ecenTtepai wewy KenTipiareH
ManiMeTTepai KoN4aHa OTbIPbIN WeLlyre apHafaH.

MATLAB Kyleci ackepu 6HAIpICTIK KeleHae, arpoKOCMOCTbIK canaja CTaH4apTTbl
nakeTTep MeH KongaHbanbl NporpammanapblH Ken mafimeTTepi MeH TEXHUKANbIK ecenTeynepre
apHa/iFaH XXofapbl AeHrenaeri nporpammanay Tini 6onbin Tabblinaab!.

ZunaomobIK HYMbICMbIH Hezi32i Makcamel: INeMeHTap MaTeMATUKA KyPCbIHAAFbl KypAenNi
ecentepai Wewyni anddepeHuManaplK TeHAeyNepAi LWelwy anrOpuUTMiIH Kypy KaHe con
TeHaeynepai MATLAB kyheciHae wewin KepceTy.CoHbimeH KaTap MATLAB KyeciHae
anbdepeHuManablk TeHaeynepai Welwyaid, TUiMAINIrH aHbIKTay.

Kasipri TaH4a KOMNbIOTEPNIK MaTEMATUKAHbIH, XKynenepi KapKblHAbl AaMbIn Kene »aTbip.
KentereH WHXeHepANiK ecenteynep opTypAi MHTepnpeTaTtop/sap KemerimeH LWbifapblaagbl
COHbIMEH KaTap o/napAblH,  Typaepi »aHe KenTereH MyMKiHAiKTepi 6ap. Con maTemaTuKasblK
KymenepaiH KeMeriMeH MHXEeHepep *KaHe NporpaMmmcTep Kypaeni eceneynepai 6ip MUHYTTbIH,
iWiHAe oHaM api Te3 WbiFapyFra MyMKiHAKTepi 6ap. Ocbl alTbiN KaTKaH MHTepPnpeTaTopaapabiH,
ilWiHe Kasipri Kesde KenTereH kepjepfe KondaHblnaTbiH, TaHbiman MATLAB  kyheciH ae

aTKbI3yFa bonaabl.
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MATLAB skyieci MonepablH, kemerimeH 70-KblngapabiH, anafbiHaa KypblaFaH 601aTbiH.
HyleHi 70-bingapbl-ak KeH, aykbiMaa KonaaHa bactaapl. 80 xbingapabiH, 6ackiHaa (John Little)
MathWorks dmpmacbiHbiH, myweci AxoH /lutn IBM PC, VAX kaHe Macintosh komnbtotep yuwiH PC
MATLAB »KyheciH onnan wbifapabl. KeriHHEH  Sun »KYMbIC CTaHUMACbIHA apHajfaH »KaHa
HyCKanapsl Wbifa bactagpl.

MATLAB kyieciH a3sipneywinep (The MathWorks ,Inc. Kopnapaumsacbl) HapbIKTbIH,
KelbaclibiCbl PeTiHAe, eH anabiMeH, 9CKEPU-OHEPKICINTIK KelleHae, sHepreTMKaaa, aspofapblLl
oHe aBTOMObOWNbL eHepKacibiHae TeXHUKabIK ecenTeyfiepre apHaafaH Kofapfbl AeHrenni
barnapnamay Tini 6onbin Tabbinaabl.OnapabiH iWiHAEr eH TaHbiManbl SPTYPJI XKyhenep meH
KypblasFblnanpasl 610KTbIK, MOoAenbAeydi KamTamachki3 eteteiH Simulink keHelTimi 6onabl.bipak,
KeHenTy nakeTTepi 6o1maca ga, MATLAB KenTereH mateMaTUKasbIK, KIHE FblIbIMU-TEXHUKANbIK,
ecenTeynep MeH ecenTeynepi OopblHAayfa , COHbIMEH KaTap nanganaHylibliapfa e34epiHiH
KEHEMTIM NakeTTepiH »KaHe npoueaypanap meH byHKUMANApAbIH, KiTanxaHanapblH Kypyfa
apHanfaH KyaTTbl onepauuanbik opta 6Oonbin Tabblnagbl.KyMeHiH »aHa HycKanapbiHaa
KipicTipinreH KomnuasTop Hap *aHe opbiHAaNaTbiH bannaapabl *acayra MyMKiHAIK bepea,.

MATLAB  »kyeciHiH 6acTamKbl MakcaTbl MaTemMaTUKa/blK ecenTepni eTe Kapananbim
TocinmeH wewy. MATLAB mymKiHAiri eTe KeH. MMyheHiH opblHAAY KblNAamMAablFbl ©3iHiH,
KOHKYpPEeTTepiHeH CanbICTbipyFa Kenmengi. byn  XyheHiH Kes-keareH 6inim  aymafsbiHaa
KONAaHblNaab!.

MATLAB KyMeciHiH, onepauuanbik, sKymeci — Oya oCbl KYMEHiH, CbIpTKbl AYHUEMEH
HannaHbICTbl KONJANTBIH Kypaeni nHtepdernc. MATLAB KenTereH maTemaTuKaiblK KyWnenepre
KaparaHAa allblK Kyre 6onbin Tabblnaabl. AfHKM By InemeHTap MaTemMaTMKa KypCbiHAafbl KypAeni
ecenTepai wewyaiH, 6apablk npoueaypanapbl MeH GyHKUMANAPbl TEK KaHa NalaanaHyfa faHa
eMeC, COHbIMEH KaTap KOppeKUMa MeH MoAMdUMKALMA VIIIH Ae KapamMapl eKeHiH KepceTeai .
MATLAB — KOANAaHYyLWbIHbIH ©3i Xa3faH nporpamma MeH npoueaypanap  apKacbliHAa 63
KasayblHWa KeHenTineTiH »kyne. MATLAB »yleciHiH, Tafbl Bip TUIMAINIM OHbI KepekTi ecenTep
KNacblHa OHal biHFaMNacTbipyfa 6onasabl.

MATLAB kyleci 3epTTeyre Ken KoadaHy *KaHe MbIKTbl FblIbIMU KaNbKYAATOP pexuMmiHae
YMbIC aTKapaTblH Oap/blk KYMEHiH ecenTey MyMKIHAIKTEPiH Kepy MakcaTbiHAa ©3iHHIH benek
nporpammaHbl »asyra eTe biHFaNAbl Kyle . byn dnemeHTap maTeMaTrKa KypcbiHAarbl Kypaeni
ecenTepai WeLlyaiH fblibIMM eCENTIK 3epTTEYNEPAi KYPridyae TEHAECI XKOK, KyNe eKeHiHiH, aHbIK,
KepceTed.

Mporpamma gambliTyda NporpammanayapiH Typai ambeban Tingepi KonaaHabl. 90->KblAabIH,
HbacbiHAa onapablH, OPHbIH KOMMbIOTEPIK MaTeMaTUKaHbIH, apHay/bl xkyhenepi 6actbl. OnapabiH,
KaTapblHAa d1emMeHTap MaTeMaTnKa KypCbiHAaFbl Kypaeni ecentepi WewyaiH e3iHaik opHbl 6ap.
On apHaynbl maTepua/blK Nporpammasnay moayniHeH Hactan KOMMbIOTEPiK MaTemMaTMKaHbIH,
ambeban yMenepiHe aeMiHri gamy KeseHiHeH oTTi. MATLAB eH Kypaeni matemaTuMKasbiK
ecenteynepdi ambeban maTepuanblk TYPAE KeNTipiareH manimeTTepadi Ko4aHa OTbIpbIN Wellyre
apHanfaH.

MATLAB kyMeci ackepu 6OHAIPICTIK KelleHae, arpoKOCMOCTbIK cafaja CTaHAapTTbl
NakeTTep MeH KonaaHbanbl NporpaMmmanapabl, Ken MaiMeTTepi MeH TeEXHUKA/bIK ecenTeyiepre
apHaNfaH Xofapbl AeHrenaeri nporpammanay Tini 6onbin Tabblnaabl.

Bip Hemece bipHelle H6acTankpl GYHKUMSAHBIH, y=Y(X) TybIHAbICbIHAH TYPaTblH TeHAEYNAepAdi
Kapimri anddepeHumnanabl TeHaeynep Aen anTaabl. Onapabl MbiHa TypAe »a3yfa bonasabl

F(x, v,y",..y")=0 (1)

MYH/1afbl X — TOYE/Ci3 alHbIMasbl.
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OnoddepeHumanabl TeHaeyaiH peTi gen (1) TeHaeyre KipeTiH TybIHAbIH, €H *KOFapFbl PeTiH
anTambi3.

CbI3bIKTbl AnddepeHUManabl TeHAey Aen i3aeniHeTiH GYHKLUMAFA KaHE OHbIH TyblHAbICbIHA
KaTbICTbl CbI3bIKTbl 601aTbIH TEHAEYAI aTadb!.

y=¢(x) dyHKumAcbiH (1) anddepeHumanapl TeHaeyAiH xayabbl 6bonaapl, erep bepinreH
TeHaeyre y=¢(x) dyHKUMAHbI KONFaHHAH KeliH Byn TeHAeyae Tene-TeHAK OpblHAANCA.

N-wWi peTTi Kaaimri anddepeHuUManabl TeHAEYAIH, ¥aanbl Wewimi n epkiH TypakTblnap Ci,
C2,..., Cn Kypanapl. AfHM TeHAEYAIH ¥annbl WeLiMiHIH TYpi MblHaaM

y:¢(X/ Cl/ CZ/'-'/ Cn) (2)
Erep epkiH TypaKTblnapfa aHblkTanfaH maHaep OepineTiH 6osca, »annbl TeHaeyaeH

anddepeHumanabl TeHAeyAiH Aepbec welimi WobiFaabl. bipiHWiI peTTi TeHAeYAIH Kambl Wellimi
6ip epKiH TypaKTbifa Tayeni.

y=¢(x, C) (3)

Erep TypakTbifa aHbikTanfraH MmaH C= Co bepineTiH 60/1ca, oHaa Aepbec Wwewimai anambis.

y=¢(x, Co) (4)

OnddepeHumanapl TeHAeYAiH wWewimiH Taby yuwiH, 6epinreH KocbiMLIa LWapTTapbiHa
HannaHbICTbl ecen eki apTyp/i Typi 6ap: KowunabiH ecebi »aHe weTki ecen.

Erep 6yn waptrap 6ip HyKTeae Gepince, oHaa myHAan ecen Kowwu ecebi aen atanagpl.
KowmnabiH, ecebiHae 6epinreH KocbiMmLLa LWApPTTap BacTanKkpl WapTTap, an X=xo HYKTeci bacTankpl
HYKTe Aen aTtanajpl.

d>< 2
— = x“cost,
Mbicanbl: dt
t>0,x(0) =1;

MATLAB KoMnblOTEPAIK MaTeMaTUKabIK Kyheci Kypaeni baroapnamansik eHiM 60bInN
Tabblnaabl.byn KyMeHi eKki KezeHMeH MeHrepreH eH: OipiHWiaeH, KyMeHiH annbl
MYMKIHAIKTEPIH 3epTTen , codaH KeMliH faHa katap MATLAB »KynecimeH MYKMAT TaHbICyAdbl
bactayra 6onaapl. byn Tacin acipece MATLAB-TbI aHa nanganaHbin XaTKaHaap yWiH nangans
KoHEe TMima

MATLAB MmaTpuuanbik »Kyhe OO0NFaHAbIKTAH , Heri3ri TYCiHIKTepAi BeKkTopaap MeH
MaTpuuanap Typanbl bactaraHAbl XeH kepaim.CaHAapAblH HeMece MaTeMATUKA/bIK OPHEKTEPAIH,
eKi enwemai MacCcuMBiH aaeTTe maTpuua Aen atanabl.BekTopabiH, eki Typi 60aybl MYMKIH : KON
BEKTOPbl KaHe OafaH BeKTOpbl.EHAI TemeHaeri Mbicangapfa OepinreH BekTopnap MeH
MaTpuLanapfa Hasap ayaapanbiK:

[8 2 9 4] BeKTop 4 31eMeHTTEH TypaTbIH KO/
5
7] BekTop 3 anemeHTTeH TypaTbliH baFaH
K]
9 2 4 4
5 6 2 8 dnemeHTTepi caHaapdaH TypaTbliH 3x4 enwemai Matpuua
9 8 7 6
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m m+n Z

k . . . .
q q*r s Op TypAi TMNTeri anemeHTTepi 6ap 3x3 enwemai MaTtpuua
7 5 4

BekTOop/nap MeH MaTpuuanap e/aWaMMeH CcunatTanapl.nwem Kon  TypiHaeri
MaCCUBTEPAiH, KYPbINbIMAbIK YMbIMbIH aHblKTakabl.COHbIMeH BeKTOp bip enwemai maccme , an
MaTpuLa eKi enwemi bap eki enwemai maccns. MATLAB Keneswem/i MacCUMBTEPAi aHbIKTayFra
oHe nanganaHyra MyMKiHAIK 6epegqi.bipak 6i3 mbicangapga bip enwemi KaHe eki enwemai
MaCCUBTepPAi , AFHN BEKTOPAAP MeH MaTpuLUanapapl CMNaTTanmb3.

BeKkTOpAblH, ©4WeMi - OHbIH 3/1eMEHTTepiHIH CaHbl, af MATPUUAHbIH ealeMi OHblIH, -
}onaapbl m 6araHAap CaHbIHbIH KOOEMTIHAICI N apKblAbl aHbIKTaNAAbl.OAETTE MaTPULA BLeMi
mxn peTiHAe KepceTineai. MaTpuua KBaapaT Aen aTanadbl, erep m = n, AFHM maTpuua
YONJAPbIHbIH, CaHbl OHbIH, BafaHAapPbIHbIH, CaHblHa TeH, 6oaca.BekTopaap MeH maTpuuanapapbiy,
ataynapbl 601ybl MYMKiH ,Mbicanbl, V - BeKTOp Hemece, M -maTpuua.byn AMnAomMabIK KyMblCbiMaa
BEKTOPAAP MEH MaTPULANapAbIH ataynapbl HETi3iHEH KablH, WpPUGTNEH TEPINTreH.

BekTopnap mMeH maTpuuanapiblH 3/1eMeHTTepi MHAEKCTeNreH anHbIManbliap peTiHae
KapacTblpbliadbl, MbiCasibl:

-V2 -V BEKTOPBbIHbIH EKiHLI 3/1EMEHTI;

-M23-M MaTpMLACbIHbIH, EKIHLLI YOJIbIHbIH, YLWIHLI 31eMeHTI

MATLAB-Ta BeKkTOp/iap MeH MaTpuuanapabiH, MHAeKcTepi 1-geH 6GactanaTbiH OyTiH
caHaap.TinTi Kapananbim caHaap MATLAB-Ta 1x1 enwemai matpuua peTiHae KapacTblipblaaap.

MYMbICTbIH MaKcaTbl ascbiHaa MATLAB KyMeciHiH, COHFbI YL HYCKACbIHbIH, MHTEpPdENCci MeH
MYMKIHAIKTEPI a3aan epeklleneHeqi. JereHMeH, KyMeHiH »eke OenikTepiH cunatTay KesiHae
yMeHiH benrini 6ip HyckacblHa Hasap aydapfaH KeH aen caHaabim. Ocblnaniua, anabiMmeH
MATLAB R2006b HycKacblH KapacTbipambli3. On eH, coHfbl MATLAB R2007a,b KapafaHaa
dNJeKanaa KeH TapanfaH. Herisri MATLAB »yMeciHiH, apTyp/li HYCKanapbl apacbiHAa ic XKy3iHae
elKaHaam alblpMalLlbINbIK KOK eKeHIH aTan eTKiM Keneai.

MATLAB (mbicanbl, R2006b) spetre Windows XP onepauuanbiK sKYMECiHiH, Herisri
Ma3ipiHeH Hemece Windows »yMmbIC YCTeniHAeri Kyie noroTuniHiH, TaHbawackiH 6enceHaipy
apKblabl icke Kocblnaabl. MATLAB icke KocblnfaHHaH KeliH akpaHaa MATLAB »KyMeciHiH, Herisri
Tepeseci nanga 6onaabl, on 2.1. cypette KepceTinreH. OHbIH, aAeTTeri elWemMIi, Xacbipy KaHe
»aby backapy anemeHTTEpi Hap.



«Academics and Science Reviews Materials» (June 26-27, 2025). Helsinki, Finland
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2.1. cyperT. Icke KocbInFaHHaH KeriHri MATLAB 2006b xyinenik Tepeseci

MopmeH pexnmiHiH TepeseciHae aHbIKTama M33ipiHiH NYHKTIHAEr aTTac KOMaHAa apKbl/bl
KOPCETINETIH »KaHe yMe HYCKACblH HaKTblnayfa MyMKiHAIK 6epeTiH MATLAB Typanbl Tepese
KepceTineai.

Kyne KomaHZanbIK pexxmmae ecenteynepai opblHAAYyFa AalbliH. IcKe KocyablH, 6acbiHAa
MATLABrc.m Kyktey dainbiH KaHe erep 6ap 6onca, startup.m dannbiH opbiHAaNTbIH MATLABrC
NoPMeHi aBTOMATTbl TypAe OpblHAANaTbiHbIH 6iny naraansl. byn mMaTiHAIK niwim danngapbl
Kynenik TepMuHanabl 6actankbl OpHATyAbl OpPbIHAANAbI KaHe OHbIH OipKaTap napameTpaepiH
opHaTaapbl.

Keinne 6Garpapnamagafrbl KaTenepre 6HalnaHbICTbl Hemece LWeLWiNeTiH  MaCeseHiH,
Kypaeninirine 6annanbicTel MATLAB «UMKA» Kacaiabl KaHe HaTUXKeNepai WbiFapydbl TOKTaTaabl
Hemece byn KaxkeT 6omaca aa, onapapl Y34iKCi3 WoiFapapl. byn kafaanaa ecenteynepai TOKTaTy
ywiH Ctrl xaHe C (natbiH) nepHenepiH 6ip yakpiTTa Hacy »KeTKiNiKTi.
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3.1 cypeT. CMHYyconAaTbIK rpaduKTi cany ywiH m-baingsl Kypy Mbicasbi

MyneneH WbIFy YWiH WbIFY, WbiFy nopmeHaepiH Hemece Ctrl+Q nepHenep TipKecimiH
nalaanaHyfa 6bonaabl. *KyneHiH 6apablk aiHbIManblNapbiHbIH, (BEKTOPAAPAbIH, MaTpULANAPAbIH)
MaHAEPIH cakTay KarkeT 60/1ca, MyHbl OpbiHAAMac OypbIH KaXKeTTi NiWwiHaji cakTay NepmeHiH bepy
KepeK. MyMeHi KyKTereHHeH KeWMiH KYKTey MapPMeHi OCbl aHbIManbl MIHAEePAiH, MafbliHACbIH
OKMAbI }KaHEe KyMe y3inreH caTTeH Hactan Kymblic icTeyre MyMKiHAIK Bepea;.

Kegimri auddepeHumanapl TeHALYAIH WeLly a4icTepiH Keneci Tontapra benyre 6onasabi:
rpaduKanblK, aHaNUTUKANbIK, MYbIKTaNfaH »KaHe caHAablK. Kasipri yakpitra anddepeHumanpi
TeHaeyimeH bOepineTiH  FblIbIMW TEXHUKANbLIK ecenTepai 3eptrey KesiHae avddepeHumanp
TeHdeyai WweLlyaiH caHablK aicTepi Heri3ri Kypan 6oabin caHanaabl. CoOHbIMEH KaTap byn agictep
Te3 XKYMbIC ICTENTIH, Keaen XKaablCbiHbIH, YAKeH Kenemi 6ap dBM-meH bipre KongaHfaHaa eTe
TMimai 6onaapl..

OnddepeHumanapl TeHaeynep ywid Kowwn ecebiH wellyaiH, kKapananbiMm caHablK, a4ici —
dnnepain, aaici. On y(x) 6actankbl GyHKUMAHBIH x=Xi (i=0.1,...,) OyblHAAPAbIH, aliHa/acbiHAa
Telnop KaTapblHa XikTenyiHe HerisgenreH. MyHZa ekKiHWi Hemece OAaH Aa *KOfapbl PETTi
TyblHAbINAPbI 6ap 6apAbIK MyLlenep NakTblpbinaabl. byn XKikteyai MbiHa TypAae *Ka3ambl3

y(xi +Axi)=y(x1)Axi+0(Ax?) (5)
CoHbIMeH KaTap% = f(x,Y) TeHaeyai KongaHa oTbipbin

Y(xi)=f(xi, y(xi))-f(x; yi) (6)

KapanaibiMmapi/iblK YWiH 6ybiHAAPAbI TYPaKTbl Aen caHalmbl3, afHu Axi=x+1-xi=h=const
(i=0.1...). Ewrisinren kepceTynepai eckepe oTbipbin xaHe 0(h?) peTTi mywenepiH eckepmein (5)
TEHAINIKTEH MbIHaHbI a/1aMbi3.

yvier =yithf(x, vi), i=0,1..., (7)
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i=0 pen, (6) apaKaTblHacbl KemMerimeH TOPJibl GYHKUMAHbBIH, Y1 M3HIH X=X1 MaHiHAe
Tabambl3:

y=yot+hf(xo,yo) (7")

MyHAafbl CypaHaTbiH Yo MaHi H6acTankbl WapTTap, AfHK yo=Y(xo)=Yo . Typa ocblnain Topbl
bYHKUMAHBIH MaHaepi backa aa bybiHAapAa Tabblaybl MYMKIH.

y2 =ya1t+hf(xs, y1),
Yn =Yn-1+hf(xn-1, Yn-1) (8)

KypblnraH anroputm 3lnep adici aen atanadbl. dMnepablH, SAICIHIH, KaTeniri mbiHafaH
oKenin cofadpbl, apbip Kadam cambiH LWewim Hacka MHTerpanablH, KMCbIKKa eTin KeTe bepea,.
dnnepaiH, aaiciHiH, KaTeniri Typanbl cypafbiH HaKTbIPaK KapacTblpalblK. € KaTeniri X; HyKTeciHae
TOP/bl GYHKLMA Vi MaHI MeH BacTanKpl GyHKLMA y(X1) HAaKTbl MaHi apacbiHAafbl aiblpMachiHa TeH;:
ei=yi-Y(xi). byn Katenik eki 6enikteH Typahdbl: ei=e;+ei . ej=e—H, KypaWTblHbl aNfalKbl MaHIiHIH
KaTeniri eo=yo-y(Xo) aHbIKTanaabl. 94eTTe, bacTtankbl MaHi Typa bepineai, SFHU Yo=Y(Xo) *kaHe oHaa
ei=0. e; KaTeniri Telnop KaTapblHa XikTeyde NaKTbipblifaH mylwenepiHe balnaHbicTbl. Opbip
kagamaa 6yn katenik 0(h?) petTi. BiTKeHi (5)-4e ocbl peTTi MyLenep NaKTblpbliFaH.

Xn HYKTECIHAE WelliMai TanKaH Ke3ae, Xo HYKTeCiHeH L COHFfbl apaKallblKTbIKTa XKaTaTbIH
KaTenik Kocblnaabl. KocbinFaH KaTtenik wamacbimeH nO(h?)-ke TeH, 6onaabl. Erepe h=L/n ekeHiH
ecKepceK, oOHAa KOCbINIFaH KaTenik YWiH MblHaAalk epHEK afamMbl3:

n0(h?) =+ 0(h?) = 0(h) (9)
dnnep apiciHiH Tafbl Oip cxemacbiH bepenik. f(x, V) TeHaeyaiH OH ak 6eniriHiH, (6)
cxemacblHAafFbl MaHIH f(xi,yi) apacbiHAa f(Xir1,yi+1) apudMeTUKanbIK 0pTa MaHIHE TeH, eTin anambis,
AfHM (6) alibipManap cxemanapaplH, OpHbIHA
yier=yith/2[f(x, vi)+f(Xir1-yir1)],  1=0.1..., (10)
aNblHFaH CXema alKblH emec, cebebi izaeniHeTiH Yi:1 MOHI apa KaTHACTbIH, €Ki KafblHa Aa Kipei.
Yirr=yi+hf(xi,yi) (11)
*KaHa MAHAI Yi+1 MblHA Yi+1 OpHbIHA (10) OH, XafblHa KOAMbI3 XKaHe LelyLli MaHA Tabambi3.
yisr=Yith/2[f(x;,yi) +f(Xis1,yir1)] (12)

(11) anroputmi (12) — ai 6ip apakaTtbiHac peTiHae Ka3yra bonaapl.

n
Yitr = Vi + 5 [ (o y) + f (i, vi + hf(x, yi))] (12%)
i=0,1,...

Ocbl pPeKkyppeKTTiK apakaTHacTap XaHa apTYP/iK cxemaHbl basHaanabl. byn dinepmin,

94iCiHIH, MmognduKaumacskl 6onbin keneai. Centin, dnnepaid, MmogMdmKkaunsanaHfrad agici Hemece
dnnep-Kowwu aaici aen atanaabl.
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Telnop KatapblHa XKikTeyai nainganaHa oTbipbin, OCbl 3AIC eKiHLWi peTTi Aa4iKTi bepeTiHiH
kepcetyre 6onaabl. KownabiH ecebiHe WblFapyFa KOAAaHbybl KaTtenik maHii 0(h?) kenemine
OEeWiH KiwipenTea,.

MoaundbukaumsanaHrad dnnep agiciH backa Typaene Tabyra 6onaabl. PyHKUMAHBI Tennop
KaTapblHa KiKTeyai KonaaHbin, By xKikteyai MbiHa TYPAE a3aMbi3:

yis1=yi+thyi +h?/2yi+o(h?) (13)

Byn cxemaza h? myweci cakTanybl Kepek. Bya YLWiH eKiHLWi TYbIHAbIHbI COHFbI abIPbIMAbIK
KaTHaCTap KemMerimeH annpoKcMMaLmANanmbI3:

yi =254 0(h) (14)

OCbl apaKaTblHacTbl (13) TeHAeyiHe KOAMbI3:

h
Yit1 =Yi t E(J’i + Yip1) + O(R%)
TybIHABIK MIHAEPIMEH aybICTbIPA OTbIPbIN

vi=f(x,vi)Yie1 =f(Xir1yie1) (15)

MyHAaa Viw1 (8) dopmynagaH dinep agicimeH TabbinFaH, moAuvdUKaumMAnaHfFaH inep
9AICIHIH, albIpbIMAbIK cxemacbiHa (12) kanTa kenemis. MyHaam (12) dopmynachiH WbiFapy aA4iCTiH,
kaTesniriH 6aranayra MyMKiHAIK Bepai. (14) calikec apbip Kasamaasbl (n1oKkanbabl) Katenik h® perri,
an KaTenik KoCbiHAbICH! - h? peTTi.

dnepaiH, mogndukaumanaHFaH aaici KemerimeH Vi1 Yir1 MOHAEPIH CanbICTbIpy apKbibl
nan wewynji 6akplnayfa 6onaapl *aHe oCblHbIH, HeridiHAe ap byblHAA h KaAaMblHbIH, MaHIH TaHAaN
anyfa bonanpbl. Haktbl aiTkaHAa erep ae |y ,; ,Yi,1| MaHI ecentey KaTeslikTepiMeH CanbICTbipMasbl
b6onca, oHAa Kadamipl VAKeUTemis, oanTnece Oya alblpMallbiablK ©Te YAKEeH (Mbicasbl,
|y 1 ,Yi+1|>0,01 |y i+1|) 6onca, oHAa h MaHiH a3alTy Kepek.

KonmeH ecenmeydeei mbicanoapel.

Meican 1-meican.

OnddepeHumnanapik TeHaeyAi WweLly:

y1'=ya,
y2'=100%*(1-y12)*y2-y1. (23)

Bactankbl 6epinreHi y1(0)=2, y2(0)=0. I'padukTi Kypy [0,30].

byn TeHAeyAi MblHa WblFAPFbILUTAP apKblabl ecenteyre 6bonaapl ode23tb, ode23t, ode23s,
odel5s. bapnbik *KaFaanapMeH WbiFapbin Kepenik.

dyHKUMAara M-bannabl Kypanblk,.

function dydt=vdp100(t,y)
dydt=zeros(2,1);

dydt(1)=y(2);

dydt(2)= 100*(1-y(1)"2)*y(2)-y(1);

>>[T,Y]=o0de15s(@vdp100,[0 301,12 0));
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>> plot(T,Y)
>> [T,Y]=ode23s(@vdp100,[0 30],[2 0]);
>> [T,Y]=o0de23t(@vdp100,[0 30],[2 0]);
>> [T,Y]=o0de23tb(@vdp100,[0 30],[2 0]);
CucTemaHblH, rpadurKanbik Wwellimi (23) 5-wi cypeTTe KepceTinreH.
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5-wi cypeT — 3-Wi MmbiCanablH, rpapuKanbik WweLlimi
2-LWi MbIcan.
OnddepeHunanapik TeHaeyai wewy:

y1'= 3+y2?,
y2’=3Iny1. (24)

bacTtankbl 6epinreHi y1(0)=2, y2(0)=4. N'padukTi kypy [1,10].
Byn TeHaeyai MbiHa WblFapFbilUTap apKblabl ecenteyre 6onaabl ode45, ode23, odell3,
ode23tb, ode23t, ode23s, odel5s. bapnblk *KaFaanapMeH WbIFapbin Kepenik.
dyHKUMAra M-bannabl Kypanblk,.
function dy=pr4(t,y)
dy=zeros(2,1);
dy(1)=sart(3+y(2)"2);
dy(2)=3*log10(y(1));
>> [T,Y]=ode45(@pr4,[1 10],[2 4]);
>> plot(T,Y(:,1),"*",T,Y(:,2),"-.")
>> [T,Y]=ode23(@pr4,[1 10],[2 4]);
>> [T,Y]=odel13(@pr4,[1 10],[2 4]);
>> [T,Y]=ode23tb(@pr4,[1 10],[2 4]);
>> [T,Y]=odel5s(@pr4,[1 10],{2 4]);
>> [T,Y]=ode23s(@pr4,[1 10],{2 4]);
>> [T,Y]=ode23t(@pr4,[1 10],[2 4]);

CucTemaHblH, rpaduKanbik wellimi (24) 6-wi cypetTte bepinreH.
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6-Wi cypeT — 4-Wi MblcanablH, rpaduKanbliK WeLimi
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OnddepeHumnanablk TeHAeyNePAi MaTEMATUKA[Aa FaHa emMec COHbIMeH KaTap du3nKkaaa,
TEOPUANBIK MEXaHWKAAA KaHe Tafbl OacKa fblbiIMAapaa KonaaHy ete nangansl.MeHiH obiMwa
KefelweKTe UHXEeHepik fblibiMaapabiH, AamybiHaa MATLAB kyieci yikeH pen ohHanabl. byn
}yhene ecentey Oip »KarblHaH YaKbITTbl YHEMAEYAE bIHFANbI.

Mymbicta MATLAB 6argapnamacbiHia Kapanaibim anddepeHumanaplk, TeHaeynepai
Wwewy YWiH KongaHbinatelH GyHKUMANAP KapacbipbiaFaH. COHbIMEH KaTap, AnddepeHUnAanabik,
TeHAeynepai Wwewy aaicTepiHiH, 6acka Aa Typaepi *annbl antblnfFaH. Ecen welFapy mbicangapsi,
rpaduKTEpi KenTipiareH

dnemeHTap MaTemaTuKa KypcblHAafbl Kypaeni ecenTepAi Wwelly COHbIMEH KaTap Aepbec
KomnbtoTepnepre bBafbiTTanfaH SCM-aiH eH yakeHi 6onbin Tabbinagbl. OHbIH, GalingapbiHbIH
Kenemi 3 [6-TaH acaapl. Kyhe Kasipri 3aMaHfbl MATEMATUKA/bIK KIHE FblbIMU-TEXHUKA/BIK,
HaffapnamanbliK KaMTamMacbl3 €Ty CafnacblHAAfFbl 9NeMAiK CTaHAapTKa car 6onbin Tabblnagdbl..
MATLAB Tuimainiri eH angbiMeH OHblH,  Mapanfens ecenteynepgid  Oardap/iamansik,
IMYNIALMACBIMEH MATpULANbIK ecenteynepre GaraapnaHybIMEH »KaHe UMKAAEePAi TancblpyabiH
XKEeHINAETINTeH KypangapbiMeH epekweneHeai. MyMeHiH COHfbl HYCKanapblH 64-paspaarsl
MMKPOMPOLECCopaap MeH Ken A4po/ibl MUKponpoueccopaap Konaanasl. Meicansl: Intel Core 2
Duo kaHe Quad, byn ecenTey KblNAaMAbIFbl MEH MaTeMaTMKaNbIK UMUTAUMANBIK MOAenbaey
XblAAaMAbIFbl OOMbIHLIA eH, *Oofapbl KepceTKilTepai KamTamacsi3 etedi. MATLAB Ta kenenwemai
MacCCMBTEPMEH KYMbIC acay Kypangapbl CITTI »Ky3ere acbipblifbl, YAKEH X3aHe Cupek
MaTpuLanap »aHe KenTereH pAepektep Typaepi. Myhe yAKeH KomnbtoTepaepae faHa
KONAAHbINATBIH Tap MaMaHAAHAbIPbIAFAH MaTpuUanblK Dafaapnamansik MoaynbaeH ambeban
MOZyNbre AeNiH KermXblAablK Aamy KonbiHaH eTTi IBM PC, at »keHe Macintosh KknacbiHAafbl
»anna  gepbec  komnbtoTepnepre,  UNIX  KymbiC  CTaHUMAN@PbIHA  KaHE  TinTi
cynepkomnbtoTepsiepre OarbiTTanfaH WHTerpaumanaHfad CKM. MATLAB-ta KyaTTbl Awanor,
rpadurKa }KaHe KelleHai ecenTey BU3yannsaumacel bap.

dNeMeHTap MaTemaTuKa KypcbiHAAfbl KypAeni ecentepdi ey 3pTypai TUNTEri »KaHe
CTUAbAET KiTanTapAa KepiHic Tabybl KepeK: aHbiKTamasblkTap, nanganaHyllbl HYCKaynapbl, OKy
H6acbinbiMaapbl, MoHorpadpuanap xaHe 1.6. MATLAB »KyMeci MeH OHbIH, KOCbiMLLANapbl OOMbIHLLIA
LafblH OKY KypCTapbl MEH OKY KypanaapbiH KenTten wbifapy Kepek.Kazipri Tanga MATLAB kyineci
HoMbIHLIA OKY KypcTapbl »KOK. byn 6i3aiH yHMBepcuTuTeTTepiMi3aiH 6acbiM KenuwiniriHiH, oky
}ocnapnapHaa 3nemMeHTap MaTemaTuKa KypcblHAafbl Kypaeni ecentepdi WeLyaiH apHalibl
KyPCTapblH OKbITY KapacTblpblIMaraHabIFbiIMeH BanNaHbICTbl. AN CaHAbIK SAICTEP MeH MoAenbaey
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KypcTapbliHaa KebiHece MATLAB skyMeciH cTyaeHTTep o3 beTiHWe Hemece ecenTey Takipubeci
KesiHae okMabl Aen bosikaHaabl.
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Abstract

In the modern construction industry, among the outstanding buildings, we will meet many sports
buildings, it can be said that every new construction challenge was reflected in sports buildings
from the very beginning of the history of mankind and became a reality. According to the stages
of evolution, at each step of the development of humanity, sports facilities were the limit of the
maximum possibilities a person reached in construction. This movement is now proceeding at
maximum speed, and | think it is necessary for us to set foot on it as much as possible, evaluate,
discuss and investigate, in this case from a constructive and structural point of view. The growing
pace is accelerating every day, in construction and especially in the construction of sports facilities,
that's why | chose for the article issue, the vast, extremely important, and first of all structurally
interesting " Structural design of sports facilities by providing modern softwares ". In this article
we will overview the best softwares for structural engineers, all of the softwares are popular in
worldwide and can be found in the internet easly in case of interest.

Key words
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1. Main Text

The general definition of sports facilities is as follows: specialized buildings, where it is possible to
hold massive physical-rehabilitation, training-training and various sports events. Sports facilities
are divided into: main, auxiliary and spectator. Now let's move on to a review of specific projects
that clearly present the significance of sports facilities in the modern construction industry.

Etihad Stadium, Home of Manchester City F.C. Architect: Arup, KSS Design Group, Populous
Structural engineer: Arup. The existing roof structure, which consisted of a cable net structure
with a tension ring from which steel roof rafters were suspended, was technically challenging to
design. In order for the present tension ring to maintain its structural integrity, it must run around
the whole circle of the roof; as a result, any modification to the roof, even in regions where roof
rafters were removed, would not have any effect on it. It was critical to protect the current cable
because there was no maintenance mechanism in place, and damage would result in the need for
replacement and, potentially, the closure of the stadium for two years if the cable was not
protected. Significant design optimization work was done, particularly for the steel roof and
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stability cores. A comprehensive set of geometric studies analyzed the impacts of various stay and
mast angles, culminating in a design that met both the minimum material requirements and the
lowest possible cost. The stability cores were constructed of steel vertical brace planes with the
addition of outrigger bracing to increase efficiency, and despite the fact that this is not a solution
often used on tall structures, it proved to be beneficial for this project. A case study in RWIND 2
by Dlubal Software. With Dlubal we can also mention SCIA and Etabs as the biggest players in the
structural calculation and modeling softwares.

Omega-Turbulenc

Fig.1
Now, review RWIND 2 closer, which is a program for generating wind loads based on CFD
(Computational Fluid Dynamics). The wind flow numerical simulation is generated around any
building including irregular or unique geometry types to determine the wind loads on surfaces
and members. RWIND 2 can be integrated with RFEM/RSTAB for the structural analysis and
design or as a stand-alone application
Both RFEM and RSTAB have an interface for exporting models to RWIND where the wind (in
terms of speed and turbulence) can be defined in tabular form or, even more practically, on the
basis of a wind standard specification. When running the RWIND program manually, no interface
in RFEM or RSTAB is required and you can define the height-dependent wind load and other
fluid-mechanical data directly in RWIND. In addition, you can directly model the structures and
the terrain environment by importing VTP, STL, OBJ, and IFC files.
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Fig.2.

With calculations also very important is to design the structure properly. There is much software
to help that process, we will talk about them. The structural designers have been working on
stadiums in 3D for six years. Even from the early design stages, modeling was already taking place.
“Because a stadium is very demanding geometrically, the 3D model helps enormously here,” says
Manfred Klawonn. “In the grandstand area, many details are resolved, which would be difficult to
recognize in 2D.” Nevertheless, the Wildparkstadion presented new challenges for ASSMANN. It
is the first time that the engineers have used the BIM method for such a large project. The
modeling in Allplan has therefore been changed so that IFC models can be exchanged with the
other project members. In addition, structural and architectural properties were assigned to the
3D components, which greatly facilitated both internal and external processes. For example, the
data could be used to create formwork and reinforcement plans or mass calculations, while other
designers could build on the information exchanged and use it in their work. Allplans is also one
of the best software to work with when it comes to structural engineering. “The easy-to-use 3D
modeler from Allplan was a very big help here, as in the rest of the stadium,” Manfred Klawonn
says. Thanks to Allplan, the engineers were able to see that the originally planned geometry of the
Y-columns caused the upper support points in the interior view to deviate considerably from each
other in the Z-direction. “In the Allplan model, we were finally able to develop solutions for the
architects that were feasible in terms of design.” Says the lead structural engineer of the stadium.
With All Plans we have to mention Tekla Structure; Advance Steel and Autodesk Revit, as one of
the best software for designing complex sports and overall structures.
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Conclusion

And at the end one of the impressive works of the engineering team and software work, personally
for me is the multifunctional stadium shown below. The realization of a Stadium, was an
interesting design, the construction of a steel spatial structure. For this design, you need to be
very careful in the production and details of the steel structure; for this project, the team of
TopEngineer carried out the meticulous calculation of the welds and the spatial structure, the
development of assembly plans, detail, and installation scheme for the truss of great light.
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Investigation of a walnut feeder-doser
equipped with a reciprocating
electromagnetic vibration motor

Gela Javakhishuvili
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Abstract: This paper presents a study of a walnut feeder-doser equipped with a
reciprocating electromagnetic vibration motor. It clearly demonstrates that the stability of the
feeding and dosing processes has a decisive impact on the quality of walnut cracking, which is
essential for the uninterrupted operation of the technological line. The proposed device is based
on an innovative vibration motor controlled by direct current (DC), which enables the optimization
of the vibration amplitude. The main objective of the study is to analyze the operation of the
walnut feeder-doser under various technological parameters and to identify optimal operating
modes. The results confirm that the productivity of the device depends on the amplitude, angle,
and speed of vibration, which in turn influence the velocity of walnut movement. The study also
shows that the device is characterized by structural simplicity, high reliability, and effective control
of the technological process.

Keywords: Electromagnetic, vibration motor, feeder-doser, walnut cracker.

It is well known that the final quality and value of walnuts largely depend on the quality of
the cracking process. For this reason, many processing facilities still perform this operation
manually. However, due to a shortage of labor, its high cost, and the short processing periods for
walnuts, the mechanization of this process becomes a necessity. Today, there are various designs
of walnut cracking machines. These machines have a number of specific features that must be
considered when deciding on their selection and use. Most importantly, the principle of cracking
used in the machine plays a key role, as it directly affects both the quality of the final product and
the overall efficiency of the processing operation.

At the present stage, walnut crushing machines are produced in technologically advanced
countries such as the United States, France, Germany, Spain, China, Turkey, and others. The
production capacity of these machines ranges from 50 to 1000 kg/h, depending on their structural
characteristics and the technological solutions applied. Accordingly, to ensure the high-efficiency
and uninterrupted operation of walnut crushing machines, it is essential to maintain a consistent
and balanced supply of walnuts, which represents one of the key prerequisites for the overall
functionality of the system [1].

Our developed walnut calibration vibrating device [2], which can be driven by our patented
reciprocating electromagnetic vibrating motors with direct current (DC) biasing [3,4,5], where it
is possible to adjust the vibration of the working body by the use of bias current change, can be
adapted and used as a feeder-doser.

The aim of this study is to investigate a walnut feeder-doser equipped with a reciprocating
electromagnetic vibration motor, to analyze the feeding and dosing processes for walnut cracking,
and to identify the optimal technological parameters.
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Fig. 1. Walnut feeder-doser equipped with a reciprocating electromagnetic vibration motor. 1-
vibration motor; 2-frame; 3-suspension elastic system; 4-chute; 5-hopper; 6-walnut cracking
machine.

On UNECE Standard DDP-01 the minimum diameter Inshell of walnuts limit is 26 mm for
the Extra and First Classes and, if sized, 24 mm for second class [6].

The calibrated walnuts are fed from the hopper (Fig. 1.5) into the chute (Fig. 1.4) of the
feeder-doser equipped with a reciprocating electromagnetic vibration motor. Under the influence
of vibration, the walnuts are transported along the surface of the chute, which is essential for
process continuity and is characterized by the average velocity of the center of mass of the entire
bulk of walnuts. On the groove surface, the walnuts move toward the outlet, from where they
enter the walnut cracking machine (Fig. 1.6).

The chute of the presented feeder-doser, equipped with a reciprocating electromagnetic
vibration motor, has a width of b = 0.6 m, a height of h = 0.4 m, and a length of | = 1.5 m. Based
on the productivity requirements of walnut cracking machines, they must be supplied with 50—
1000 kg of walnuts per hour in a stable manner. Accordingly, the productivity of the feeder-doser
must also be within the range of 50-1000 kg/h, which corresponds to 13.9-277.8 g/s. To ensure
a stable and uniform walnut feed to the cracker, the walnut transport velocity on the surface of
the vibro-doser chute must be within the range of 1.87-37.5 m/h =0.0005-0.0104 m/s

Let us analyze the walnut feeding process for the cracking machine, which will be ensured
under the given parameters of the vibrating chute. For this purpose, we assume that the walnut
feed is carried out in a single layer and that all walnuts are oriented with their longitudinal axis
aligned in the direction of motion. Taking into account the width of the vibrating chute surface
and the diameter of the walnuts, we determine the quantity of walnuts delivered to the cracker.
Under standard industrial voltage, where the angular frequency is w = 314 rad/s, the feeding rate
depends on the velocity of walnut movement along the surface of the chute, which in turn
depends on the vibration amplitude of the chute (xy,), the inclination angle of the chute relative
to the horizontal (a), and the angle of the vibration direction (B).

If we consider first-grade walnuts in shells with 10% moisture content, having a minimum
diameter of 0.026 m and an approximate mass of 0.015 kg, then approximately 23 walnuts can be
arranged in a single layer across the width of the vibro feeder-doser chute. The total mass of these
walnuts will be approximately 0.345 kg.

The productivity of the walnut feeder-doser equipped with a reciprocating
electromagnetic vibration motor is determined by the following equation [8],
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Q, =S, Vs (1),
where, y,, specific weight of walnuts,, kg/m3; S,, - The cross-sectional area of the walnuts placed
on the vibrating feeder-doser chute, m?; v, - walnuts movement speed, m/s.

In (1) equation,

S, =k, h-b (2)
where, k -is chute filling factor; h-chute height, m; b - the width of the chute surface,m and
v, =X, f-cos 3 3)

where, X, - chute surface oscillation amplitude,m; f - frequency of oscillation, s; g -the angle

between the axis of vibration and the surface of the chute, grad.

If we insert (2) and (3) into (1),

O,=y,k,-h-b-X -f-cosf (4)

It can be seen from (4) of a vibrdoser, optimal dosage parameters can be easily achieved
by changing the amplitude of oscillations the chute.

Figure 2 shows the dependence of the productivity of a walnut feeder-doser equipped with
a reciprocating electromagnetic vibration motor on the magnetizing current and the inclination
angle of the chute surface relative to the horizontal, at a vibration direction angle B = 18° a
displacement amplitude X, =0,001 m, an angular frequency w =314 rad/s.
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Fig. 2. The productivity of a walnut feeder-doser equipped with a reciprocating electromagnetic
vibration motor as a function of the magnetizing direct current (DC) and the chute surface's
inclination angle relative to the horizontal

Figure 3 shows the dependence of the productivity of a walnut feeder-doser equipped with
a reciprocating electromagnetic vibration motor on the walnut movement speed along the chute
surface [7], at a chute inclination angle to the horizontal is a = 0°, vibration direction angle B
= 18°, a displacement amplitude of X, = 0,001 m, and an angular frequency of 314 rad/s.



«Academics and Science Reviews Materials» (June 26-27, 2025). Helsinki, Finland

Qg/s 60

500
400
300
200

100

v,m/s

0 0,0005 0,001 0,0015 0,002 0,01 0,012 0,015 0,02

Fig. 3. The productivity of a walnut feeder-doser equipped with a reciprocating electromagnetic
vibration motor as a function of the walnut's velocity along the chute surface

The results confirm that the productivity of the device depends on the amplitude, angle,
and speed of vibration, which in turn influence the velocity of walnut movement. The study also
shows that the device is characterized by structural simplicity, high reliability, and effective control
of the technological process.

Conclusion. It is advisable to use a walnut feeder-doser equipped with a reciprocating
electromagnetic vibration motor for supplying and dosing walnuts to the walnut cracker, due to
its structural simplicity and high operational reliability.

The analysis of walnut movement on the surface of the chute of the walnut feeder-doser
equipped with a reciprocating electromagnetic vibration motor made it possible to determine the
influence of key factors on the structural-kinematic parameters that ensure the stable feeding of
walnuts to the cracker.

For feeding and dosing walnuts to the walnut cracker using a walnut feeder-doser
equipped with a reciprocating electromagnetic vibration motor, the operating mode should
ensure that the walnut slides in a single direction.

The productivity of the walnut feeder-doser equipped with a reciprocating
electromagnetic vibration motor depends on the speed of walnut movement along the chute
surface, which in turnis influenced by the coefficient of friction, the inclination angle of the groove
surface relative to the horizontal, as well as the frequency, amplitude, and direction of vibration.
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Annotation: this scientific and analytical work presents detailed clinical data concerning
modern directions of reconstructive plastic surgery in cancer patients, possibilities of restorative
treatment in various nosological forms of malignant tumors, as well as prospects for the
development of this surgical branch, both separately and in close cooperation with other
specialized specialties. The issues of close integration of the academic discipline, which is plastic
surgery, into the educational process are also covered. At the same time, the majority of both
medical experts and teachers and students themselves support the arguments in favor of
introducing educational programs in plastic surgery in medical school to improve the professional
gualifications of future doctors.
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Reconstructive plastic surgery in oncology is the most important stage of surgical
rehabilitation of patients with malignant neoplasms. At the same time, this section of plastic
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surgical oncology, the purpose of which is to improve the functional results of treatment and the
quality of life of cancer patients, is currently on the same level with methods aimed at improving
the long-term results of treatment and survival of this contingent of patients.

At the same time, of course, in addition to the fact that there are many nosological forms
of malignant neoplasms with different localization of the oncological process, with each
localization, various types of reconstructive plastic surgery are used, both primary (one-stage)
together with the main surgical oncological assistance, and delayed in time after the primary
operation aimed at removing the tumor and areas of regional metastasis (lymph node dissection).

As noted by Abdulaziz M.K.H.B. et al. [1] plastic surgery has developed to benefit in a variety
of challenging areas formerly handled by other disciplines. Medical students do not have a clear
picture of plastic surgery as a career due to lacking scope, clinical practice, and understanding of
plastic surgery as a clinical area of expertise, including general practitioners, nursing staff, medical
trainees, and the general public, and misconceptions about the extent of reconstructive and
plastic surgery.

Plastic surgery is a surgical discipline focused on reconstructing facial and body tissue
defects. The imaginative aspect of plastic surgery generates a distinctive atmosphere in which the
surgeon's creativity is the sole constraint. The surgeon's creativity leaves individuals outside the
area perplexed about what a plastic surgeon accomplishes. There are several dimensions to
cosmetic procedures - a progressive and developing field not constrained by anatomical or organ
systems. Not limited to breast treatments, maxillofacial trauma, cleft lip procedures, skin cancer,
burns, hand treatments, trauma reconstruction, cosmetic operations, oncology transformation,
ophthalmic eye procedures, etc., are all subspecialties of cosmetic procedures. Plastic surgery has
developed to benefit in a variety of challenging areas formerly handled by other disciplines. In
addition, general practitioners, nursing staff, medical trainees, and the general public do not
entirely understand plastic surgery as a clinical practice. The general public and medical experts
have misconceptions about the extent of reconstructive and plastic surgery. Numerous studies
have observed the variables that might affect a person's decision to pursue a career in plastic
surgery globally. Very often, plastic surgery is considered a cosmetic treatment in the public. Major
misunderstandings about plastic surgery result from the public's point of view, ultimately affecting
medical students' perception with no access to this field during their clinical rotations. As a result,
some medical schools have included clinical rotations for plastic surgery in their medical curricula
to dispel this myth. Literature reveals that several medical school courses undervalue plastic
surgery, a debatable topic. Lack of proper training and career counselling in plastic surgery at the
undergraduate level is a primary concern when medical students decide to choose plastic surgery
as a specialty. As cosmetic surgery and other areas of expertise like maxillofacial surgery,
orthopaedic procedures, dermatology, and otolaryngology frequently share procedures, those
who backed the involvement of cosmetic procedures in medical programs claimed that this
integration would enhance the referral trend among medical providers. Additionally, exposing
undergraduate medical students to plastic surgery will enhance their decision rates to specialize
in this field. According to a survey, 30% of plastic surgery residents chose their field while attending
medical school. As a result, how medical students view plastic surgery may be important in
determining whether they decide to pursue it as a profession after graduation. According to
research, the majority of medical experts, teachers, and students agree that reduced exposure to
plastic surgery curricula in medical school decreases students' professional proficiency as
prospective surgeons, doctors, and regular practitioners. However, the availability of knowledge
and the aforementioned beneficial consequences strengthen the case for medical students'
legitimate requirement of plastic surgery rotation regarding the impact of medical practice and
education variations on medical graduates. The same regulations on medical procedures and
specialization apply to medical students enrolled in various programs. Thus, the sort of medical
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education that graduate practitioners were exposed to might impact their inclinations for the
profession and, later on, how they carry out health care choices and choose which patients to
refer to plastic surgeons [1].

Knoedler L. et al. [2] indicate that malignancies represent a persisting worldwide health
burden. Tumor treatment is commonly based on surgical and/or non-surgical therapies. In the
recent decade, novel non-surgical treatment strategies involving monoclonal antibodies and
immune checkpoint inhibitors have been successfully incorporated into standard treatment
algorithms. Such emerging therapy concepts have demonstrated improved complete remission
rates and prolonged progression-free survival compared to conventional chemotherapies.
However, the in-toto surgical tumor resection followed by reconstructive surgery oftentimes
remains the only curative therapy. Breast cancer, skin cancer, head and neck cancer and amongst
other cancer entities commonly require reconstructive surgery to restore form, aesthetics, and
functionality.

Now let us consider the current modern trends and directions in reconstructive plastic
surgery for various nosological forms of malignant neoplasms.

As the treatment of breast cancer advances, the focus has shifted from solely improving
oncological endpoints to a greater weight being placed on cosmetic and psychological outcomes.
The advent of advanced oncoplastic techniques allows for successful breast-conserving surgery
(BCS) to patients who otherwise would have required a mastectomy. The aim of the study by Reid
A. et al. [3] was to determine whether the adoption of these procedures has assisted in the
reduction of mastectomies performed. A dataset of all breast cancer procedures based upon
coding between April 2016 and July 2023 was evaluated, categorising procedures into: BCS,
mastectomy, oncoplastic BCS and total reconstructions. R-Studio Software 4.3.1 (®) was used to
explore statistical analysis and data visualisation. In the last three decades, there has been great
progression in the way breast cancer is managed, both surgically and medically. The development
of effective adjuvant therapies, early detection of cancers and microscopic confirmation of
margins has facilitated the growth of breast-conserving surgery (BCS). There is now an emerging
pool of evidence regarding the oncological superiority of BCS compared to the use of mastectomy.
This suggests that BCS should be the preferred treatment option from an oncological perspective,
for patients who are suitable candidates. Additionally, BCS has been linked to favourable patient
satisfaction and psychosocial morbidity outcomes (including anxiety, sexuality and self-esteem)
when compared to simple mastectomy and total reconstruction [3,4]. The advent and adoption of
advanced oncoplastic surgery (OPS) allows successful BCS to patients who otherwise would have
required a mastectomy. The process involves excision of a breast lesion with adequate margins
and reconstruction of the ipsilateral breast, with or without performing symmetrising procedures
on the contralateral breast. These procedures can be divided into volume displacement, such as
therapeutic mammoplasty or mastopexy, and volume replacement, using implants or
local/regional flaps. Chest wall perforator flaps (CWPF) are considered partial breast
reconstructions, as they utilise pedicled flaps to add volume (with or without skin) to replace
resected tissue. OPS is followed by ipsilateral radiotherapy and the potential for lipofilling to
correct asymmetry [3,5].

The study was conducted by reviewing a dataset with all operative cases at the hospital
trust that involved breast cancer surgery according to the Operating Procedure Codes Supplement
(OPCS) classification of interventions and procedures. All patients who underwent an index breast
cancer operation at the hospital trust between April 01, 2016 and July 31, 2023 were included in
the study. The study used ‘breasts treated’ as the denominator, to account for bilateral breast
cancers. All benign operations as well as revision and re-excision operations were excluded. The
operations were performed by a heterogenous group of oncoplastic breast surgeons and plastic
surgeons, with oncoplastic breast surgeons performing the majority of operations. Selection bias
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has been reduced by including all patients who underwent index breast cancer surgery in the
specified timeframe. Each operative case in the dataset included the operation date, patient
hospital number and all recorded OPCS procedure codes. The data was filtered and organised by
searching for specific OPCS codes to identify the procedure type. The BCS group was organised by
searching for the respective OPCS codes to identify cases that involved the following procedure
types: wide local excision (WLE), CWPF, latissimus dorsi (LD) and therapeutic mammoplasty (TM)
or mastopexy. TM and mastopexy procedures were grouped together as there is considerable
overlap between these procedures, and both represent volume displacement. For the sake of
analysis, LD partial reconstructions were added to the CWPFs group, as there were very few and
it was logical to place the pedicled autologous partial reconstructions together. The mastectomy
procedures were grouped following the same process, to identify the following procedure types:
simple mastectomy, implant, LD and deep inferior epigastric perforator (DIEP). For the sake of
analysis, transverse upper gracilis and transverse rectus abdominal myocutaneous procedures
were added to the DIEP group, as there were very few and it was logical to place all the distant
autologous reconstructions together. Examining the procedures with miscellaneous codes
revealed a further procedure type, which was CWPF total reconstruction following mastectomy.
These were added to the LD group for the same reasons as above. Procedure types were then
allocated into overarching categories. The oncoplastic procedures at the time of BCS category
consisted of: TM/mastopexy and CWPF. The total reconstruction procedures at the time of
mastectomy consisted of: implant, LD and DIEP. Mastopexy operations within the BCS group were
examined to exclude symmetrising-only mastopexies and mastopexies following massive weight
loss. Therapeutic mammoplasties were coded under WLE, allowing for the exclusion of non-cancer
mammoplasties. Mastectomy operations were examined to exclude risk-reducing mastectomies
and secondary conversions from BCS to mastectomy. The data was then filtered into unilateral
and bilateral operations, to identify operations that involved bilateral index cancer procedures and
exclude symmetrising procedures or secondary cancer procedures. This process ensured the
filtered dataset contained only index cancer procedures with ‘breasts treated’ as the denominator
[3].

The primary outcome in this study was to determine the annual BCS rate between 2016
and 2023. This was calculated by dividing the number of BCS procedures per year by the total
number of index cancer procedures per year. Secondary outcomes included evaluating the
proportion of the four main procedure categories per year: WLE, oncoplastic BCS, simple
mastectomy, and total reconstruction. The rates of oncoplastic BCS and total reconstructions over
the same time frame were then calculated, with the number of BCS procedures and number of
mastectomy procedures per year being used as the denominator respectively. Further to this, the
proportion of each specific breast cancer procedure type per year was reviewed for
TM/mastopexy, CWPFs, implants and DIEPs/LDs. The total number of index cancer procedures per
year was used as the denominator for these calculations. This allowed for analysis which
accounted for variations in the number of cancers operated on per year, as there were
considerably fewer operations performed during the period of the COVID-19 pandemic [3].

During the period stated, 3875 index breast cancer procedures were recorded (sample size
= 3638 patients). The BCS rate increased from 66.2 % in 2016 to 80.7 % in 2023. Using a linear
regression model, the BCS rate demonstrates an increase of 2.1 % each year (coefficient = 2.12,
p-value = 0.0069). Concurrently, the rate of oncoplastic BCS increased from 10.5 % to 22.9 %
(coefficient = 2.14, p-value = 0.00017). Using Pearson's product-moment, a positive correlation
between these two variables is seen (coefficient = 0.86, p-value = 0.0056). This study has a number
of strengths. Firstly, the study has a large sample size of breast cancers treated (n = 3875). To the
author's knowledge this is the largest study of its kind, as a single-centre cohort study evaluating
BCS and OPS trends in the United Kingdom. Secondly, the data was collected prospectively by data
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analysts who are not involved in the research, helping to reduce confirmation and selection bias.
Thirdly, the depth of the coding has allowed for analysis of not only BCS rate but also specific
procedure types. This has allowed the author to review trends in oncoplastic procedures and
evaluate for associations between different trends. Having reviewed 3875 index breast cancer
procedures over the past eight years, the BCS rate has shown a statistically significant increase
and a positive correlation with the oncoplastic BCS rate. This suggests oncoplastic surgery has
helped to reduce the rates of mastectomy at the centre [3].

A large study on the feasibility of using oncoplastic organ-preserving breast surgery for the
treatment of early-stage breast cancer was conducted by Rocco N. et al. [6]. As the authors point
out the potential advantages of oncoplastic BCS have not been validated in robust studies that
constitute high levels of evidence, despite oncoplastic techniques being widely adopted around
the globe. There is hence the need to define the precise role of oncoplastic BCS in the treatment
of early breast cancer, with consensual recommendations for clinical practice. A panel of world-
renowned breast specialists was convened to evaluate evidence, express personal viewpoints and
establish recommendations for the use of oncoplastic BCS as primary treatment of unifocal early
stage breast cancers using the Grading of Recommendations Assessment, Development and
Evaluation (GRADE) approach. According to the results of the systematic review of literature, the
panelists were asked to comment on the recommendation for use of oncoplastic BCS for
treatment of operable breast cancer that is suitable for breast conserving surgery, with the GRADE
approach. Based on the voting outcome, the following recommendation emerged as a consensus
statement: Oncoplastic breast conserving surgery should be recommended versus standard breast
conserving surgery for the treatment of operable breast cancer in adult women who are suitable
candidates for breast conserving surgery (with very low certainty of evidence).

The panel was composed of twenty-one academics and clinicians from across the world
with expertise in the field of breast cancer management, and included breast surgical oncologists,
plastic surgeons, medical and radiation oncologists, dedicated breast radiologists, pathologists,
psycho-oncologists, breast care nurses, patient advocacy representatives and patients
themselves. A systematic literature review was performed by searching PubMed, Embase and
Cochrane Library, Psychinfo, and Lilacs (up to July 19, 2020) without date or language restrictions.
The guideline panel used the GRADEpro Guideline Development Tool to deliberate and then
prioritize outcomes of interest.

The panel identified the following outcomes of benefit: 1) quality of life; 2) patient’s
satisfaction with aesthetic outcome; 3) loco-regional recurrence; 4) re-excision rate (defined as
re-excision of positive margins); 5) conversion to mastectomy (defined as mastectomy for positive
margins); 6) overall survival; 7) margin positivity rate; 8) disease-free survival; 9) depression; 10)
anxiety; 11) aesthetic outcome non-patient-reported; 12) insomnia; 13) fatigue.

The following outcomes were judged as “critical” for decision-making in oncoplastic breast
surgery: 1) quality of life; 2) patient’s satisfaction with aesthetic outcome; 3) loco-regional
recurrence; 4) re-excision rate (defined as re-excision of positive margins); 5) conversion to
mastectomy (defined as mastectomy for positive margins); 6) overall survival; 7) margin positivity
rate; 8) disease-free survival; 9) depression.

The panel identified the following adverse outcomes that potentially cause harm to
patients: 1) surgical complications (defined as post-operative complication presenting within one
month after the surgical procedure); 2) post-operative need for second level exams (defined as
the need of second level exams in the follow-up due to imaging abnormalities deriving from the
surgical procedure); 3) pain (defined as post-operative pain); 4) time to adjuvant treatment
(defined as time from the surgical procedure to the start of any adjuvant therapy); 5) return to
operating theatre within 7 days (defined as any re-intervention for early post-operative
complication); 6) operative time (defined as the duration of the surgical procedure). “Surgical
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complications” was the only outcome judged to be “critical” for decision-making, with the other
outcomes being classified as “important” [6].

The current evidence base for oncoplastic BCS derives mainly from observational studies
and single-center case-series with few studies directly comparing oncoplastic to standard BCS in
matched cohorts of patients. Despite low levels of evidence for most studies, there is an emergent
theme that some of the more obvious and anticipated benefits of oncoplastic BCS are not
supported by the evidence with this meta-analysis failing to yield odds ratios significantly in favor
of oncoplastic BCS. Moreover, critical outcomes relating to quality of life (QoL) have not been
investigated in the majority of studies and available data is often based on assessment with non-
standardized scales or inappropriate use of standardized scales. More than three-quarters (79%)
of panelists offered a conditional or strong recommendation in favor of adopting oncoplastic
techniques versus standard BCS for surgical management of adult women with operable breast
cancer who are otherwise suitable candidates for breast conserving surgery (without any clear
indication for mastectomy). The GRADE system was employed to analyze published data and seek
support for oncoplastic BCS as the new “state of the art” surgical approach to early stage breast
cancer compared to standard BCS. A panel of world-renowned breast specialists was convened to
evaluate evidence, express personal viewpoints and establish recommendations. This review has
revealed a low level of evidence for most of the important outcomes in oncoplastic surgery with
lack of any randomized data and absence of standard tools for evaluation of clinical outcomes and
especially patients’ values. There is substantial uncertainty in the balance between beneficial and
adverse effects of oncoplastic versus standard BCS and no formal assessment of patients’ values
and preferences has been performed. This may lead to surgical over-treatment in some cases
when patients are less interested in potential benefits in terms of margin status and re-excision.
Others may specifically wish to avoid disruption of an otherwise normal contralateral breast. The
outcome rated as most important by the panelists in the prioritization process was QoL that has
been sparsely investigated to-date; data on cosmetic outcomes is heterogeneous with assessment
based on either subjective or objective methodologies. There is an urgent need for appropriate
and validated tools that can routinely be applied in daily practice. Poor access to accredited
training programs hampers more widespread implementation of a comprehensive oncoplastic
service, although these techniques are unlikely to impact equity of health systems. Despite areas
of controversy, about one-third (36%) of panel members expressed a strong recommendation in
support of oncoplastic BCS. Presumably, this reflects a synthesis of views on the relative
complexity of these techniques, associated complications, impact on quality of life and costs.
Patients should be informed of the following recommendation before consenting to oncoplastic
procedures for breast conserving surgery: “Oncoplastic Breast Conserving surgery should be
recommended versus standard breast conserving surgery for the treatment of operable breast
cancer in adult women who are suitable candidates for breast conserving surgery (with very low
certainty of evidence)”. At the same time, lack of access to well-structured training in oncoplastic
breast surgery was identified as a principal barrier to more widespread adoption of these
techniques across the world. Dedicated training programs should be established by postgraduate
medical education systems under the aegis of professional associations allied to breast cancer
management [6].

van Egmond S. et al. [7] note in their work that to provide patient-centered care, it is
essential to explore what patients consider important and to adjust care accordingly. This may
specifically be relevant for patients with complex skin cancer, for whom the care process is often
more complicated and psychological and social problems may play a larger role. The objective was
to explore the experiences and needs of patients who had undergone surgical treatment by a
dermatologist for a complex skin cancer with a subsequent reconstruction by a plastic surgeon.
An interview study was conducted among 16 patients who had undergone surgical treatment by
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a dermatologist and reconstruction by a plastic surgeon for basal cell carcinoma, cutaneous
squamous cell carcinoma, or lentigo maligna. The interviews focused on patients’ experiences and
needs regarding care using a predefined topic list. Patients reported a need for a skilled and
friendly physician who tailors information and communication to their individual situation.
Furthermore, patients experienced complications and unmet expectations and expressed a need
for shared decision-making at various steps throughout the treatment process (depending on
age). Patients also considered completeness of tumor removal, follow-up visits with multiple
specialists to be planned the same day and recognition of the psychological impact of the disease
on the partner important. To improve patient-centered care for complex skin cancer patients,
more efforts should be directed towards improving continuity of care and collaboration.
Furthermore, it is advocated for physicians to be sensitive to the individual needs of patients and
their partner and adjust information, communication and (supportive) care accordingly.

Key points for decision makers: 1) the healthcare regarding patients with a complex skin
cancer is complicated as they are treated multidisciplinary team and susceptible to social and
psychologic problems; 2) in this qualitative study, 16 skin cancer patients were interviewed who
underwent surgery by a dermatologist and subsequently reconstruction by a plastic surgeon
regarding their experiences and needs; 3) more efforts should be undertaken to improve
continuity of care and collaboration between healthcare providers to improve patient-centered
care for complex skin cancer patients. To meet patients’ needs, physicians should adapt their
information, communication and care to the individual patient and their partner [7].

Based on patient interviews, key aspects regarding the experiences and needs of patients
with complex skin cancer were identified.

Patients emphasized the importance of a physician who communicates clearly and
provides honest information throughout the entire process of care. In this way, they fully know
where they stand and what to expect. They need to trust their physician and the provided
information. In addition, they reported the importance of physicians to be skilled, but also to show
compassion and to be friendly. Patients expressed the importance of information and
communication to be tailored to individual patients’ needs. They suggested that physicians should
ask each patient whether he/she needs more information and adjust the information provision
accordingly. Furthermore, patients indicated that physicians should adjust their explanation to the
particular patient to make sure every patient understands. Patients generally expressed the need
to be seen by the same physician during diagnosis, treatment and follow-up visits. This ensures
them that their physician has all relevant information and also strengthens the bond with their
physician. In addition, patients reported to prefer to be treated by a specialist instead of a
physician assistant (PA), because they feel he/she is the expert. Patients particularly wished to be
treated by a skilled expert, as their skin cancer is often located in the face and they wanted it to
be done neatly. Nevertheless, patients generally stated it to be acceptable if PAs would provide
information and explain things about the treatment process. Patients expressed the need for
improved collaboration between healthcare providers and between hospitals. They noticed that
healthcare providers sometimes communicate past each other and are not aware of important
information. They indicated to sometimes receive wrong information due to miscommunication,
such as a wrong dismissal date. A national electronic patient file for all hospitals was suggested to
improve communication. Whereas many patients indicated to be satisfied with the information
they received, a need for improved information was also often reported. This applied to all phases
of the care process. Some patients indicated that they received hand-outs in addition to oral
information and some patients were also shown pictures of other complex skin cancer patients.
These pictures were regarded as informative by some patients; whereas, others preferred not to
see them and reported that physicians should at least warn patients beforehand. Patients often
searched the internet for additional information themselves, but as this was sometimes
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experienced as shocking, they generally preferred to receive clear information on hand-outs from
physicians. Overall, patients emphasized the importance of written information besides oral
information, because they were not able to remember all information provided during
consultation. This was specifically the case for follow-up care [7].

Overall, patients mentioned that they were not given a choice in treatment. They did not
consider this as a problem, because they fully trusted the physician in choosing the best treatment.
Some patients stated that they were told what would happen if their tumor would not be treated,
but receiving no treatment was never a real option for patients: they came all the way from a
general hospital to have their skin cancer removed. Some patients appreciated that they were able
to decide on type of reconstruction and between local or general anesthesia. Specifically, younger
patients expressed the need to be involved in the decision-making process and preferred to
discuss treatment choices if available. They stressed the importance of being informed about all
treatment options including the benefits and disadvantages. As such, they are able to make an
informed decision together with their physician. On the contrary, older patients generally stated
to fully trust their physician in making the decision, as he or she is the expert. Patients indicated
that they considered the complete removal of the tumor to be more important than the cosmetic
outcome. They reported to be scared of recurrence and, therefore, found it most important that
it was completely removed, regardless of the scar size. Still, they preferred the scars to be as small
as possible. They preferred surgery opposed to radiotherapy, because surgery confirms complete
clearance of the tumor. Furthermore, patients expressed a preference for the skin cancer to be
removed as quickly as possible to prevent it from growing further. Improvement of quality of life
was also mentioned as an important outcome [7].

Patients reported various experiences regarding continuity of care during the entire care
process. Some patients were seen by the same healthcare provider every time, whereas others
reported to have seen a different physician on each occasion. Seeing multiple physicians made
them feel that the physicians were not really involved in their care, even if they prepared the
consultation well. Overall, patients reported to be satisfied with the received care by medical
specialists. In general, patients did not like to be treated by PAs or residents instead of specialists,
particularly if they had not given permission for this. Some patients mentioned that they had
experienced complications such as bleeding, infections and pain. They stated that their treatment
went better than expected, but the time until full recovery was disappointing. After having been
shown pictures of the expected result and receiving explanation of the expected scar size, patients
still reported that their scar turned out larger than expected. It also bothered patients that their
scar sometimes frightened other people. According to patients, improved information and
explanation beforehand could facilitate being properly prepared for potential complications.
Patients generally reported to be satisfied with the frequency of the follow-up checks by their
dermatologist and plastic surgeon. Some patients expressed the need for an increase or decrease
of the interval time between visits. Most patients, however, stated they could adjust the frequency
according to their needs. Patients experienced the hospital to be easily accessible; if they noticed
new lesions in between follow-up visits, they could come by right away. During follow-up visits,
they preferred a physician to perform a full body skin examination as they lack the expertise to
self-examine their skin adequately. Patients who live far away from the hospital stated that they
preferred to have follow-up visits in a hospital closer to their home to minimize their traveling
time. Specifically, elderly patients reported the need for hospital visits to be scheduled at the same
day to decrease the number of hospital visits. They also mentioned to be bothered with the high
parking costs which were accompanied by the follow-up visits. Patients indicated the whole
process to be intense. Some patients reported they became more emotional and more ashamed
because of the impact of the treatment and disappointing recovery and scars. Despite the
emotional impact of the disease, patients indicated not to require psychological care, although
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this was offered to them. Instead, they preferred to talk to friends or their primary care physician
about it. Patients also expressed the need for recognition and attention of the impact of the
disease on partners, as it may be difficult for them to cope with. For example, it might be easier
for patients to accept the risks of high-risk surgery than for their partner. Providing more attention
to partners of patients in the entire care process was, therefore, suggested [7].

This study focused on the experiences and needs of complex skin cancer patients, who had
undergone surgical treatment by a dermatologist and subsequent reconstruction by a plastic
surgeon, and revealed a range of themes which could be used as input to organize patient-
centered care for this unique patient group. In conclusion, the authors emphasize that the current
study provides insight into the experiences and needs of complex skin cancer patients and
provides suggestions to improve patient-centered care. Continuity of care and improved
collaboration between heath care providers is essential for this group of patients. Furthermore,
given the differences in experiences and needs within these patients, it is advocated for physicians
to be sensitive to the individual needs of patients and adapt their information, communication
and care accordingly. This should not be limited to the walls of the hospital, but also include the
wider context, for instance by also focusing on interdisciplinary collaborations and by offering
psychological support to partners of patients [7].

Cirstea A.l. et al. [8] in their work they say that patients with advanced head and neck
tumors require salvage surgery as a last resort. These extensive surgeries pose the challenge of
complex reconstructions. The head and neck surgeon undertaking such complex cases needs to
master different flaps. The team managing these patients needs input from various specialists,
along with otorhinolaryngologists, plastic surgeons, maxillofacial surgeons, vascular surgeons,
experienced radiologists, dedicated pathologists, oncologists and radiation therapists. The authors
on the optimum solution between oncologic resections and the future quality of life of patients
and overall survival and note that each complex case requires an individual medical approach. This
review aimed to evaluate the efficacy and outcomes of complex reconstructions using different
flaps for head and neck tumors with an emphasis on free flaps and new techniques.

For this scoping review, a systematic and thorough search of the literature was conducted
to identify relevant articles. The inclusion criteria for the articles in this review were as follows:
articles published in peer-reviewed journals, articles written in English, articles that primarily
focused on the use of multiple flaps in a single complex case, articles with complex reconstructions
using regional flaps in head and neck tumor cases and articles with complex reconstructions using
free flaps. The researchers included peer-reviewed articles, case reports, case series, and
systematic reviews. The exclusion criteria included articles with limited access to full text, articles
not written in English, articles that did not specifically address the use of regional or free flaps in
head and neck tumor reconstructions, and articles published more than ten years ago. They
limited the search to the last 10 years to ensure the novelty of the present scoping review and
limit the bias from older sources at the beginning of the development of flap surgeries on a wider
scale. The issue of up-to-dateness when conducting scoping reviews seems to be neglected by
most authors. Two independent reviewers screened the titles and abstracts of the identified
articles to assess their relevance to the research topic. Full-text articles that met the inclusion
criteria were retrieved for further evaluation. Any discrepancies or disagreements in study
selection were resolved through discussion and consensus. The data relevant to the topic were
extracted, including information on the type of flaps used, the surgical techniques employed,
patient outcomes, complications, and any comparative studies available. Each included article was
evaluated for its quality, methodology, and level of evidence using established criteria for
assessing the validity of observational studies and case reports. In this evaluation authors focused
on manuscripts indexed as review, systematic review or meta-analysis [8].

To analyze head and neck reconstruction methods and both regional and free flaps, 146
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articles published in the domain were identified. The search terms used included “head and neck
tumors”, “reconstructions”, “regional flaps”, “free flaps” and related keywords. The research
process corresponds to the Preferred Reporting Items for Systematic Reviews and Meta-analyses
(PRISMA) flow diagram and protocol, representing the steps from article identification to articles
suitable for further analysis. In total, our search identified 294 papers through PubMed from all
time (1988-2024). After the initial screening, only papers from the last ten years (n=143) were
retained. Six articles were excluded because they were written in a language other than English.
Furthermore, only articles that included human head and neck cancer reconstruction were kept.
Finally, the review was performed on a total of 44 studies. This scoping review encompassed an
analysis of 44 articles, shedding light on the intricate landscape of complex reconstructions using
regional or free flaps for head and neck tumors. Within this diverse body of literature, a plethora
of free flap techniques were employed, each tailored to address specific anatomical
considerations and patient needs. The radial forearm flap, revered for its thin and pliable nature,
featured prominently in many studies, offering versatility in reconstructing defects of varying sizes
and complexities. Likewise, the anterolateral thigh flap garnered attention for its abundant tissue
availability and reliable vascular pedicle, making it a favored choice in select cases. Scapular tip
and myocutaneous flaps also emerged as valuable tools in the reconstructive armamentarium,
providing viable alternatives for cases where traditional free flaps may not be feasible or optimal
(8].

Beyond the technical nuances of flap selection and surgical technique, several additional
factors emerged as significant determinants of reconstructive outcomes in head and neck
oncological cases. Tumor characteristics, including size, location, and histopathological subtype,
played a pivotal role in dictating the complexity and scope of reconstructive interventions. Patient-
related factors, including comorbidities, smoking history, nutritional status, and previous
treatment modalities, also exerted a profound influence on surgical outcomes and postoperative
recovery. Intraoperative variables, such as ischemia time, microvascular anastomotic technique,
and intraoperative flap monitoring, also played a crucial role in determining flap viability and
success. Timely revascularization and meticulous hemostasis were identified as key factors in
minimizing ischemia-reperfusion injury and optimizing flap survival. Furthermore, postoperative
care and monitoring emerged as critical components of the reconstructive pathway, with close
surveillance for signs of flap compromise, wound healing complications, and functional
impairment. In addition to technical considerations, the timing of reconstruction also emerged as
a crucial determinant of outcomes in head and neck oncological cases. Immediate versus delayed
reconstruction strategies were compared in several studies, with conflicting evidence regarding
their relative benefits and drawbacks. While immediate reconstruction offers the advantage of
restoring form and function simultaneously, it may be associated with a higher risk of wound
complications and flap failure due to compromised vascularity and tissue edema in the immediate
postoperative period. Conversely, delayed reconstruction allows for adequate wound healing and
resolution of acute inflammation, potentially reducing the risk of complications and optimizing
flap survival. Beyond technical and clinical factors, socioeconomic considerations also played a
significant role in shaping reconstructive outcomes and patient experiences. Disparities in access
to care, insurance coverage, and socioeconomic status were associated with differential rates of
postoperative complications, delayed presentation, and suboptimal outcomes in head and neck
oncological cases. Lastly, advancements in surgical technology and innovation have revolutionized
the field of head and neck reconstruction, offering novel technigues and tools to enhance surgical
precision, minimize complications, and improve patient outcomes [8].

The discussion of new techniques used in reconstruction opens avenues for innovation and
advancement in the field of head and neck reconstruction. Computer-aided design and virtual
surgery have emerged as powerful tools in preoperative planning, enabling surgeons to simulate
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surgical procedures, optimize flap design, and anticipate potential challenges before entering the
operating room. In addition to virtual surgery, stereolithographic models have revolutionized the
visualization and understanding of complex anatomical structures, facilitating precise surgical
guidance and enhancing intraoperative decision-making. Customized implants, fabricated based
on patient-specific anatomical data, offer tailored solutions for defect reconstruction, ensuring
optimal aesthetic and functional outcomes. Tissue engineering and allotransplants represent
promising avenues for tissue regeneration and replacement, providing alternatives to traditional
autologous tissue flaps. Looking ahead, the future of head and neck reconstruction appears
promising, with bioengineering poised to revolutionize the field. Advances in 3D reconstruction
techniques, coupled with the development of muscle and skin substitutes, hold immense potential
for enhancing surgical outcomes and improving patient quality of life. Bioengineered constructs,
incorporating patient-specific cells and scaffolds, offer the possibility of functional tissue
regeneration and seamless integration with host tissues. Moreover, the integration of
regenerative medicine approaches, such as stem cell therapy and growth factor delivery, into
reconstructive protocols holds promise for promoting tissue healing, reducing fibrosis, and
enhancing functional recovery postoperatively [8].

In conclusion, our colleagues note that by synthesizing findings from recent systematic
reviews, meta-analyses, and primary studies, researchers have elucidated the challenges,
outcomes, and advancements in this complex and multifaceted field. Moving forward,
collaborative efforts between clinicians, researchers, and innovators will be paramount in
advancing the field of head and neck reconstruction, optimizing patient outcomes, and fostering
innovation in surgical techniques and technologies. Overall, the findings from this scoping review
provide valuable insights into the efficacy, outcomes, and challenges associated with complex
reconstructions using various flaps for head and neck tumors. Continued research and refinement
of reconstructive techniques are essential to further optimize outcomes and enhance patient care
in this complex clinical setting.

There are many studies in the literature devoted to reconstructive plastic surgeries for
other nosological forms of malignant tumors, aimed at improving functional and aesthetic results,
and, naturally, at improving the quality of life of these patients.

Summarizing the above, we can conclude that at present, modern realities indicate that
reconstructive plastic surgery is an integral and most important part of multimodal treatment and
surgical rehabilitation of cancer patients, since the restoration of physical and functional
conditions, and with them the quality of life, allows patients to fully reintegrate into society, both
in social and professional aspects. In addition, modern technologies and methods of surgical aids
in plastic surgery make operations more gentle and safe.

Today, this section of both surgery and medicine in general is one of the most progressive,
developing and, most importantly, the most productive and promising medical areas.
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Abstract. As is known, one of the main goals of the government and civil society of all civilized
countries is to protect the life and health of the population. This aspiration is clearly reflected in
the Constitution of Georgia, the National Security Concept of Georgia (Ministry of Foreign Affairs
of Georgia, 2024), and the National Strategy for Reducing Chemical, Biological, Radiological and
Nuclear Threats for 2021-2030 (On Approval of the National Strategy for Reducing Chemical,
Biological, Radiological and Nuclear Threats for 2021-2030). Malignant tumors are the second
leading cause of death in humans after cardiovascular diseases. For some time, it was believed
that in both developed and developing countries, as a result of medical advances and
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improvements in living standards, as well as the successful fight against smoking and other
“unhealthy habits”, the risk of cancer and other non-communicable diseases and the threat they
pose to human life and health would rapidly decrease. Indeed, in developed countries, in the last
decade, there has been a “saturation” of mortality from many types of cancer. However, the
constant uncontrolled growth and aging of the population, as well as environmental pollution and
irreversible degradation, are leading to a further increase in cancer incidence and mortality .
Alarming expectations are also caused by the consequences of nuclear weapons testing, incidents
at nuclear power plants, new significant threats (for example, Russian missile strikes on the
Chernobyl nuclear power plant sarcophagus and the real danger of explosion of the Zaporozhye
and other Ukrainian nuclear power plants in the Russian occupation zone in Ukraine).

All these expectations are exacerbated by the construction and commissioning of new
nuclear power plants and nuclear facilities in at least 15 countries around the world (including
China, India and Russia). According to the World Nuclear Association, the total nominal capacity
of nuclear power plants should increase by almost 50% between 2023 and 2050. 440 nuclear
power reactors are currently operating in 32 countries, while bout 65 reactors are under
construction across the world, about 90 further reactors are planned, and it is worth noting that
the growth of nuclear energy facilities is mainly due to its rapid development in the Asian countries
(India, China, Korea and Bangladesh), where the extremely high population density may lead to
new sharply increased risks of radiation exposure causing various forms of cancer.

The mission of many international non-profit organizations (e. g, the International Cancer
Expert Corps ICEC is to reduce mortality and improve the quality of life for people with cancer in
emerging, low-income (LIC) and low and middle-income countries (LMIC), as well as the
indigenous and geographically underserved populations in upper-income countries and regions
worldwide. Organizations usually address this mission through a mentoring network of cancer
professionals who work with local and regional in-country groups to develop and sustain expertise
for better cancer care especially for radiotherapy. Considering that over 60% of all cancer patients
globally will need radiation at some point in their care, mentoring and training in radiation
oncology is critical to delivering quality cancer care. The underpinning of sustainable on-site
expertise is a trusted network with exchange of ideas, flexibility and the enhancement of
professional opportunity through innovative enabling technology. This granting mechanism aims
to accelerate the development of cancer care in LMICs through mentoring programs to enhance
care delivery and outcomes in radiation oncology. The ICEC seeks applications focused on
mentorship efforts across a wide array of treatment delivery and technology approaches. Cancer
screening and prevention, although of great importance, are not the objectives of this initiative.
Projects focusing on radiation oncology are preferred. Eligibility of the projects is as follows: a)
individuals or groups, public and private entities, worldwide who are interested in improving
cancer care delivery are eligible to apply; b) there must be a strong and direct connection with
care delivery in a LMIC if the application is originating from a country that is high income (HIC); c)
grants can be submitted directly from individuals and institutions in LMICs with proposed
mentorship in HIC or UMIC; d) there should be a demonstrated interest in improving cancer care
in LMIC and evidence that this program is likely to be successful in its objectives. Individuals
employed within academic or other institutions must document that they have institutional
support for their efforts, and that they will have sufficient time and resources to complete the
work of the grant and gappropriate letters of support are required. Grants can be initiated from a
LMIC, or from a HIC with direct and substantive relationships with individuals/institutions in a
LMIC. Grants will be available in amounts up to $25,000 over a two year period. They must have a
long-term potential to affect a substantial number of cancer patients and are not renewable.
Support for the second year is contingent on a demonstration, through an annual report, of
substantive progress in the grant objectives. The applicants must first provide a Letter of Intent
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(LOI) to ICEC and application must be submitted by a mentor, who can apply for the grant on
behalf of a mentor-mentee team. The letters of intent must include the following: a) Primary
Applicant Name (Mentor); b) Organization/Affiliation Name; c) Project Title; c) Purpose of Request
(brief summary of goals and need); d) Target Population and Region Served; Primary Contact
Information (name, title, email, phone). Applications should be a maximum of 4 pages in length
(Calibri font, size 12). Supplementary material can be sent, but that information will be only for
documentation or reference and should not contain any of the required grant materials. The
following components must be included in order in the application: a) Abstract- 200 words or less;
b) Specific Aims; Background and significance. The project must address the broad issue of
enhancement of cancer care in LMIC. If the application is coming from a HIC, applicants should
demonstrate strong and equitable engagement and partnerships with the LMIC institution(s),
including relationships with the appropriate LMIC stakeholders. LMIC applications should include
mentorship plans with individuals and institutions from HIC or UMIC. Any change in investigators
or nstitution must be cleared with ICEC prior to the change. Applicants should provide preliminary
data sibility, acceptability, etc.) regarding the strategies to be utilized, The applicants should
describe the rationale for the approach being proposed. They should describe the procedures that
will be implemented in sufficient detail to allow the reader to evaluate the proposal. A timeline
for the work should be provided as well as milestones for evaluating the work. Anticipated
deliverable at the end of the project should be described. Annual progress reports are required at
12 and 24 months. It is recognized that these projects may be the beginning of a longer-term
project but there needs to be significant measurable progress over the grant period. A plan for
presentation and/or publication of outcomes and results (presentations must give recognition of
the ICEC grant support) is strongly encouraged. A maximum of $25,000 over 2 years is available
and should be described using the supplied forms. No indirect costs will be paid. The maximum
amount for administrative support is 7.5%. The budget can pay for support personnel, travel to
the country of interest, necessary equipment, etc. Cost sharing or matching funds with a parent
institution will be considered positively and should be described in the application. Applicant CVs
should be included in the Appendix. (2 page maximum per person) for all relevant personnel.
Information on relevant institutional resources should be included. All applications are screened
to be sure that they meet submission criteria. All applications will be reviewed by a committee of
the ICEC, and their decision will be final. Issues that will be considered in the evaluation include
significance (does the application address an important issue for mentoring in cancer care delivery
in a LMIC and is the project related to radiation oncology?), investigators (are the investigators in
the HIC and the LMIC qualified to do the proposed work and do they have the appropriate
experience to carry out the work plan? Will this enhance a career in global oncology?); Innovation
(Are the approaches being proposed innovative? Are the approaches potentially transferable to
clinical situations in other countries/clinics?); Strategy and Methodology (Are the overall strategy,
methodology, and analyses well-reasoned and appropriate to accomplish the specific aims of the
project?); Strtegy (Are the potential problems and alternative strategies well described? Are the
milestones for success presented? Will the strategy establish feasibility, and will particularly risky
aspects be managed?).

Modern trends in cancer treatments: Georgian experience. The constant uncontrolled growth and
aging of the population, as well as environmental degradation, cause a further increase in the
number of cancers and deaths [1, 2]. This trend is particularly evident in underdeveloped and
developing countries and in statistical analysis of child and adolescent morbidity and mortality
from certain forms of cancer. Alarming expectations are also associated with the experience of
nuclear weapons testing and incidents at nuclear power plants. All these expectations are
exacerbated by the active intensification of planning, construction and exploitation of new nuclear
power plants and power units in at least 15 world countries [3, 4]. According to the International
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Energy Agency (IEA) between 2023 and 2050, the total installed capacity of nuclear power plants
should grow by almost 50% [5]. The growth of nuclear energy will mainly be ensured by the rapid
development of this industry in Asia (India, China, Korea, Bangladesh and others). The most
modern and advanced method of treating cancerous tumors is undoubtedly the charged particle
therapy, which uses the destructive effect of particle of different masses and energies (mainly,
electrons, a-particles. proton and ions) on the DNA of tissue cells, and this effect should be mostly
concentrated in the tumor area due to the maximum dissipation of the energy of charged particles
in the region of the Bragg peak [6]. Data from many researchers show that proton therapy is
especially preferable in the treatment of cancers in children and adolescents, as well as tumors in
the eye, neck and head areas [7, 8]. Many researchers forecasted the number of patients treated
by proton therapy to reach approximately 400 thousand before 2023 and 500-550 thousand
before 2026 [9]. Actually, the number of patients treated by proton therapy at the end of year
2022 occurred to be about 320 thousand. However, the real spread of hadron therapy was much
slower, most likely due to its high cost, very high research intensity and very high requirements
for medical and engineering staff. Therefore, a significant increase in the biological effectiveness
and safety of proton therapy is an acute and urgent need of the current day. This assumption is
also consistent with data on the number of proton therapy facilities put in operation during the
period from 1969 to 2023 [10]. It can be clearly seen that ion beam facilities become a neglecting
part of the hadron therapy facilities, the near-exponential "rise" in the number of patients
coincides with a sharp increase in the number of facilities, while the "saturation" of the increase
in the number of patients in the corresponding period of time coincides with a sharp decrease in
the number of the hadron therapy facilities put in operation. Development, testing (on cell
cultures and laboratory animals) and clinical trials of innovative multicomponent antitumor
combinations, which can be successfully used in conjunction with proton therapy to dramatically
increase the effectiveness and safety of combination therapy, require a lot of time and significant
financial costs, being high-tech and extremely knowledge-intensive process. All this results in
unacceptably long delays in registration and application of new drugs, and in turn leads to the
suffering and death of a significant number of patients. In addition, the financial risks and difficulty
of obtaining funding for the most pioneering and innovative research increases dramatically.
Moreover, the situation is complicated by new regulations and the increasingly stringent
restrictions of laboratory animal testing. The reported study aimed to investigate the possibility of
simplified and rapid in vitro forecasting of the potency of new anticancer drugs. According to the
data of the National Cancer Institute (NCI) about 700 anticancer drugs and drug combinations are
approved by FDA [11]. Among over 85 anticancer approved by FDA for treatment of the Non-Small
Cell Lung Cancer, only two are drug combinations (namely, carboplatin-paclitaxel (Taxol) and
gemcitabine-cisplatin) [11]. Despite the widely known fact that innovative combinations are
mostly more effective than the widely used mono-component drugs-it is quite obvious that it is
completely impossible to test all promising combinations, and their safety on laboratory animals,
not to mention clinical trials. Therefore, we decided to limit our current research on testing the
two combinations listed in [11]. Taking into our previous results [12-14] the first step of the
research was the in vitro study of the efficacy and safety of combinations based on mixtures of
rubidium chloride, gemcitabine-cisplatin, carboplatin-paclitaxel, copper oxide nanoparticles water
dispersion and standard saline solution, designed to be applied in the frame of the so called
“strongly localized multicomponent combined cancer therapy”.

Materials and methods, cell culture and maintenance. MTT cell proliferation and Annexin V-FITC
apoptosis assays.

Chemicals, reagents and solvents were obtained from Merck (India), Hi Media (India), Invitrogen
(India), SRL (India) and Sigma-Aldrich (USA). Anticancer drugs gemcitabine, cisplatine, carboplatin
and paclitaxel were purchased from PSP and Pharmaco (Georgia). Human lung cancer cell line
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A549 and human Primary Normal Human Dermal Fibroblasts (NHDF) were obtained from ATCC,
USA.

Cells were planted in 96-well microtiter culture plates, at a density of 0.5 x105 cells per well. The
medium was taken out and replaced with fresh one containing various concentrations of RbCl,
ranging from O uM -500 uM after an overnight incubation. The cells were then incubated for 48 h.
Cisplatin and gemcitabine have been used as reference drugs. After the incubation period MTT
(100 pl; 0.5 mg/ml) was added to each well and incubated in a humidified incubator containing
5% CO2 at 370 C for 4 hrs. After discarding the supernatant the purple-colored formazin crystals
formed in the wells ware dissolved in 100 uL DMSO per well and the absorbance was measured at
490 nm using microplate reader. Each treatment group's percentage of cell viability in comparison
to the control group has been calculated. Induction of apoptosis was quantified via flow
cytometric analysis of control and test using the Annexin V-FITC apoptosis detection kit according
to the manufacturer’s protocol (BD Bioscience). Briefly, post treatment cells were harvested with
1X Trypsin and washed in ice cold 1x PBS followed by re-suspending in 100puL of 1X binding buffer
solution supplied within the kit. Eighteen combinations (1-18) containing various amount of water,
saline, and copper oxide nanoparticles, and six combinations (19-24) containing so called “blank”
copper nanoparticles (without DMSO, rubidium chloride, paclitaxel-carboplatine, gemcitabine-
cisplatin, gemcitabine) were prepared (see Table 1) using standard equipment for mechanical and
ultrasonic mixing. The “blank” solutions were tested to evaluate the influence of copper oxide
nanoparticles on the efficacy and toxicity of the developed combinations. Finally, cells were
incubated with 5 pL of annexin V-FITC and 5 uL of Pl for 15 min at room temperature in dark before
acquiring data using BD FACS Verse flow cytometer (BD Biosciences, San Jose, CA). Annexin V/FITC
positive cells were regarded as apoptotic cells analyzed using Cell Quest Software (BD Biosciences).
Water dispersion of CuO nanoparticles (22 weight%, 20-50 nm) was procured from “Nanografi
Nanotechnologies” (Turkey). Ratios RSV and RSA of the necrosis and apoptosis inducing capacity
of the tested drugs in healthy cells versus cancer cells, showing the selectivity to cancer cells A549
in comparison to healthy NHDF cells, was calculated and considered as the measure of the efficacy
and safety of each combination.

Acute toxicity is one of the main characteristics of the safety of drugs. Testing of acute
toxicity was carried out on chick embryos accompanied by visible light ovoscopy. The Acute toxicity
index Tl of the test samples to chick embryos was calculated according to formula (1):

TI (%) = (1 - Nt/ Nc after treatment) 100 (1)
where Nt is the number of hatched chicks in the exposed test group, Nc is the number of hatched
chicks in control group and Nt/Nc is the viability of exposed embryos in comparison to unexposed
embryos.
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Compone | RbCl, | Water | Saline | Gemc | Gemcita- | Paclitaxel/ | CuO, Total
nt mg , solutio i- bine,mg/ mg mg | volume
Ml n tabin cisplatin, | carrbopla- of
(0.9%), e, mg tin, mg liquid,
ml mg/ ml
Sampl
No
1 300 5 2 300 - - - 10
2 0.91 6.09 - - 200
3 1.82 5.18 - - 400
4 2.73 4.27 - - 600
5 3.64 3.36 - - 800
6 4.55 2.45 - - 1000
7 5 2 - 270/30 - -
8 0.91 6.09 - - 200
9 1.82 5.18 - - 400
10 2.73 4.27 - - 600
11 3.64 3.36 - - 800
12 4.55 2.45 - - 1000
13 5 2 - - 200/100 -
14 0.91 6.09 - - 200
15 1.82 5.18 - - 400
16 2.73 4.27 - - 600
17 3.64 3.36 - - 800
18 455 2.45 - - 1000
19 - 7 3 - - - -
20 - - - - 200
21 - - - - 400
22 - - - - 600
23 - - - - 800
24 - - - - 1000

Tablel. Composition of the developed and tested combinations

Experimental results. Data on Rsy, measured by MTT testing, clearly show that paclitaxel-
carboplatin and gemcitabine-cisplatin based combinations are up to three-times more effective
than the gemcitabine based combination. Compositions 1-18 reveal the non-monotonous
dependence in the content of copper oxide nanoparticles hawing smooth maximums at 60-90
mg/ml. Data on Rsa, measured by Annexin V-FITC/PI assay, are in good coincidence with results of
MTT assay. Testing of the “blank” combinations containing copper oxide nanoparticles showed
that their anticancer selectivity Rsy depends monotonically on the content of nanoparticles and
their selectivity varies from 1 to 1.6, so that they can cause the observed effects only due to the
synergistic super additive positive or negative interaction with the active components of
combinations. Study of the acute toxicity showed that all the developed combinations have
practically the same acute toxicity to embryos as the gemcitabine based combination 1. Thus, the
studied combinations based on rubidium chloride, gemcitabine, carboplatin, cisplatin, paclitaxel
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and DMSO should be considered as highly promising for the development of new drugs for
treatment of lung cancers (especially, the non-small cell lung cancer).
Georgia—India Strategic Collaboration for Advancing Cost-Effective and Selective Cancer
Therapies.
Georgia is leading a pioneering initiative in the development of a novel concept and methodology
for the Highly Localized Curie-temperature-controlled multicomponent combination cancer
therapy. This methodology offers a transformative approach to improve cancer radiotherapy by
increasing treatment safety, cost-efficiency, and accessibility. Currently, in the frame of this
concept and methodological approach, Georgian researchers have developed dozens of
combinations with recordable high selectivity (up to one order higher than the selectivity of widely
used anticancer drugs gemcitabine, cisplatin, carboplatin and paclitaxel) and recordable low acute
toxicity (about three-four times lower than the acute toxicity of the widely used anticancer drugs).
Simultaneously, Georgia is building a National Proton Therapy Center, positioning Georgia as a
regional scientific innovator and as a mentor country within the global scientific community.
Scientific community of India with established clinical infrastructure and expertise in proton and
heavy ion therapies, will serve as the primary mentee, implementation site and research partner.

In the frame of this project online seminars and practical classes will be conducted for
mentored Indian participants, and also for a wide range of doctors, medical workers, pharmacists,
providers, manufacturers and other decision makers in the field of radiotherapy by Indian
participants. It is obvious, that all these activities arises needs of reimbursement for participants
and counterparties, purchase of materials, payment for missions and visits, participation in
scientific conferences, payments for publications in fee-based journals (indexed in WOS, Scopus,
Google Scholar) and for other necessary needs (without any costs for administrative support).
Taking into account the high level of higher education institutions (HEIs) of Georgia, especially in
medicine, physiology and biology, which is confirmed by the unusually high number of foreigner
students from countries with the high (HIC), upper and middle (UMIC) and low and middle (LMIC)
income (see Table 2) Target Population and Region Served

This collaboration is of profound importance to the Georgia and Indian population's health and
longevity. By reducing the costs and increasing the specificity of the charged particle therapy of
cancer, especially in hard-to-treat cases like NSCLC, this project will directly benefit Georgian
cancer patients. Furthermore, data exchange and methodology refinement with India will enhance
Georgia’s and India’s regional capacity to move beyond experimental stages and prepare for large-
scale clinical applications. The construction of the Proton Therapy Center will position Georgia as
a sustainable regional leader in precision oncology. With Al-assisted models, selective combination
design and personalized dosing protocols, Georgia and India will be able to deliver more effective,
safe, and affordable cancer treatment options.

No Country Foreigner Income No Country Foreigher | Income
students Status students

1 India 16357 LMIC 6 Sudan 993 LIC

2 Jordan 2104 UMIC 7 Nigeria 856 LMIC

3 Israel 1904 UMIC 8 | Azerbaijan 806 UMIC

4 Egypt 1073 LMIC 9 Russia 783 UMIC

5 United 1007 HIC 10 Lebanon 33 UMIC

Kingdom

Table 2. Income status of countries

Georgia is leading a pioneering initiative in the development of a novel concept and
methodology for the Highly Localized Curie-temperature-controlled multicomponent
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combination cancer therapy. This methodology offers a transformative approach to improve
cancer radiotherapy by increasing treatment safety, cost-efficiency, and accessibility. Currently, in
the frame of this concept and methodological approach, Georgian researchers have developed
dozens of combinations with recordable high selectivity (up to one order higher than the
selectivity of widely used anticancer drugs gemcitabine, cisplatin, carboplatin and paclitaxel) and
recordable low acute toxicity (about three-four times lower than the acute toxicity of the widely
used anticancer drugs). Simultaneously, Georgia is building a National Proton Therapy Center,
positioning Georgia as a regional scientific innovator and as a mentor country within the global
scientific community. Scientific community of India with established clinical infrastructure and
expertise in proton and heavy ion therapies, will serve as the primary mentee, implementation
site and the highly experienced research partner.

In the frame of this project online seminars and practical classes will be conducted for
mentored Indian participants, and also for a wide range of doctors, medical workers, pharmacists,
providers, manufacturers and other decision makers in the field of radiotherapy by Indian
participants. It is obvious, that all these activities arises needs of reimbursement for participants
and counterparties, purchase of materials, payment for missions and visits, participation in
scientific conferences, payments for publications in fee-based journals (indexed in WQOS, Scopus,
Google Scholar) and for other necessary needs (without any costs for administrative support).

When planning the project, an unusually (for a former Soviet Union country) high number of
foreign students (more than 10 thousands per million) in Georgia was taken into account. For the
2023-2024 academic year, about total of 30700 foreign students (more than 10000 per million)
were studying in Georgia, of which 16,357 were Indian citizens [15]. So, it was decided to start the
activities in the frame of ICEC funded programs also with offline trainings if Indian students in
Georgia and later expand the online and offline charge free training on other LMIC and and LIC
countries.

Expected Outcomes and Impact:

a) In vivo validation of therapy protocols developed in Georgia; b) Joint clinical research and
treatment model optimization; c) Cost reduction and broader access to proton-based and
multicomponent therapies; d)Training programs, academic exchange, and data sharing between
Georgia and India; e) Clinical trial preparation and therapeutic formulation scale-up. This
collaboration sets a precedent for South-South scientific mentorship and has the potential to
reshape oncology strategies in both countries, ultimately contributing to global reductions in
cancer mortality and improvements in quality of life.

b) the leading Georgian universities and scientific centers (Georgian Technical University, Ivane
Javakhishvili Tbilisi State University, National Center of High Technologies of Georgia, Beritasvli
Center of Experimental Biomedicine), one of the leading universities of India (Mahatma Gandhi
University and the Medical Research Company “Binfosol” have will create an educational cluster
for foreign students of medical specialties, which will prepare a special elective program for
students of Tbilisi State University, Tbilisi State Medical University, Iliauni State University, Telavi
State University and a number of private universities with the aim of their fully mastering in
innovative technologies and methods of cancer treatment within the framework of the pioneering
concept of highly localized, Curie temperature-controlled multicomponent combination cancer
therapy, as the most effective and safe additional means for photon and charged particle therapy.
The program will be virtually free and will be covered by 12 hours of work in scientific laboratories
of one of the organizations in the newly organized cluster.
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Abstract

In contemporary life, fabricated news has become significant issue of the digital age. It
enormously affects the public opinion, elections and health decisions. This article explores how
fake news spread via social media and what strategies professional journalists and institutions can
apply to tackle this issue. Through academic research and real-life global examples, the article
investigates the effectiveness of current approaches, including fact-checking and media literacy
initiatives. The goal is to highlight the responsibility of modern journalism in protecting the truth,
while simultaneously arguing that the priority should be given to verified governmental sources.

Keywords
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checking.

Introduction

The term “fake news” has become one of the most discussed and misunderstood phrases
in contemporary media. While it is not recent phenomenon, its digital evolution has
transformed the nature of public discourse. The purpose of this article is to explore how
false news operates, why it spreads so quickly, and what journalism can do in response.
According to David Lazer et al. (2018), fake news spreads faster than real news on social
media platforms. The current circumstances force journalism to reevaluate its direction and
responsibilities, how to maintain trust, credibility, and truth in an age of viral lies.

Defining Fake News and Its Mechanisms
According to the Ethical Journalism Network, Fake news refers to intentionally false content which
is formulated and distributed to mislead the audience, either by spreading false beliefs or by
undermining trust in confirmed facts. Moreover, most researchers divide “fake news” into 3
categories;
Misinformation: false information that is created without intention to cause harm
Disinformation: false information that is deliberately created or spread with the intention to harm
others
Malinformation: information that exist in reality but is being used in a way to harm others.
The main reason why fabricated news spread is because of extensive use of social media especially
the platforms such as Facebook, Twitter, Youtube and much more. The spread happens quickly and
widely because of the platform algorithms, emotional content, and user behaviour. For example,
a sensational, but fake, claim about a celebrity death might get thousands of shares before it’s fact-
checked.
Furthermore, people tend to follow influencers who think like them. This creates echo chambers,
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recommendations also offer similar news including false news as well. Consequently, a lie repeated
in a closed group may start to feel like truth.

Moreover, vast majority of people who consume information through social media do not have
the skill to check whether a source is credible. As a result they end up sharing wrong information.
Especially common on WhatsApp, Telegram or Facebook.

Additionally, there are also reasons like emotional manipulation, bots and trolls.

At the same time, there are several mechanisms that make fake news effective. These mechanisms
are psychological, emotional, and technical mechanisms that make it easy to believe, hard to
ignore.

Fake news often triggers strong emotions like fear, anger, or surprise. Eventually, people more likely
to believe to the content and most likely to share it with others.

People tend to believe information that supports what they already think is true or want to believe
that it is true.

Fake news are usually short and easy to read. Which makes it easy to remember, even if it is false.

The Role Of Journalism in Combating Fake News
Professional journalism plays a crucial role in identifying, exposing and preventing the spread of
fabricated information. In an age where misinformation can go viral in seconds, responsible
journalism acts as a filter between falsehood and fact, and serves as safeguard for public
understanding.
One of the most important functions of journalism is fact-checking. Journalists verify the accuracy
of information before publishing, using credible sources. Many media outlets now run dedicated
fact-checking units.
Journalists raise awareness about how fake news works and teach audience to question what are
they see online. Many news outlets produce educational content on how to identify
misinformation avoid manipulation. This trend contributes to media literacy, helping people
become more critical and responsible consumers of information.
Moreover, journalism provides reliable, balanced, and well-researched information. By upholding
professional standards, such as objectivity, ethics, and transparency. Journalists help build public
trust in real news source.
Another significant point is that journalists always provide origins of spread fake news. Including
foreign interference, coordinated bot networks, or political propaganda. These reports help
platforms, governments and the public understand how and why disinformation spreads.

Examples And Case Studies

The spread of fabricated news could be seen in recent global events. During COVID-19
pandemic a massive wave of fake news spread online including false cures, fake vaccines and
conspiracy theories. However, professionals, trusted outlets created real-time covid-19 fact-check
hubs. Several organisations like AFP Fact Check and Full Fact (UK) debunked daily viral
misinformation. Furthermore, journalists interviewed medical experts, explained data, and
corrected fake viral posts.

Similarly, the Russian-Ukrainian war and the Israel-Hamas conflict were accompanied by a
flood of false videos, Al images and manipulated content.

Another crucial example might be earthquakes in Turkey and Syria in 2023. During natural
disaster, false rescue stories and images were shared for likes, fame, donations or panic.
Fortunately, the government took appropriate actions against spread of misinformation.
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Media And Algorithmic Solutions

In contemporary media, the fight against fake news, both traditional media institutions and
digital platforms must adopt technological and algorithmic solutions to detect, limit, and counter
the spread of the disinformation. While journalists focus on verifying content and educating the
public, social media platforms and search engines can implement algorithmic tools such as content
labelling, fact-checking, integration, and demotion of unreliable sources to reduce the visibility of
false content. A collaborative approach between media professionals and technology developers
is essential for creating a safer and more trustworthy information environment.

Conclusion

Fake news remains one of the most critical challenges in the digital age, influencing public
opinion, political decisions, and even global safety. This article explored how fake news spreads
through social media, the psychological mechanisms behind its effectiveness, and the significant
role of journalism in resisting disinformation. Case studies from recent global events have shown
how dangerous false information can become when left unchecked. Combating fake news requires
both human and technological efforts including responsible journalism, fact-checking, media
literacy and algorithmic regulation. As we continue to live in highly connected world, it is essential
that both media professionals and everyday users prioritise truth, critical thinking and ethical
communication.
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Historical Sciences

MROLUbI Y/IbICbIHAAFLI MEMIEKETTIK CafacK
KYPbIZIbIM MEH CbIPTKbl CAACATbIHbIH, AaMy
TapPUXbl

Bucembanynbl Mupac

on-®apabu atbiHaarbl Ka3YY PhD-gokTtopaHTbl, AnimaThl, KazakcTaH
Enmypat Aitwa HyprKaHKpI3bl

No91 meKTen-rumHasmnAckl, ACTaHa, Ka3aKcTaH

Bucembaiikpi3bl BUHYpP

Ne73 mekten-nmueni, ActaHa, KasakcTaH

AHpaTna. Makanaza AnTbiH OpAaHblH, CAACK TapmXbl, iLLKI XKaHE CbIPTKbl CAACATbl, MEMJIEKETTIK
backapy KymeciHaeri epeklieniktep MeH KOfaMAblK Kypbl/biCbl TangaHadbl. Epekuwe Haszap
ayaapapablk kat gen AntelH OppgadbiH Kynary yabicel, MamayK cynTaHablbl, BusaHTuA
MMMNEPUACHI KIHE KPecTWiNJepmeH KapbiM-KaTblHacblH alTyFa 60naabl. Xanblkapasblk apeHaaa
benenai api biknanapl 6ony vwiH AnteiH Opaa ucnam AiHiH MeMAEKeTTIK AiH aen kabblngan,
MYCbIIMaH buneyulinepiHe nek apTkaH. AnTtbiH Opaagasbl AiHWM anaybi3fblK enfiH blablpayblHa
anbin kenreH. An AntelH OpAaHblH, KOFaMbIK KYPbIAbICbl MEH MEMIEKETTIK KYPblabiMbl KeriH
KasaKk xaHablfblHbIH Oackapy KyWeciHae e KepiHic TankaH. AnTbiH Opgaa eTik AamblfaH,
MeM/IEKETTIK BacKkapy *ymeci eTe Kypaeni kewneni memneket 6onraH. Makanaaa canblCTbipMabl
Tannay, TapUXMUbIK KaHe 0OBEKTUBTINIK KaFuaaTTapbl KOAAAHbIAAb!.

TipeK ce3aep: meMnekeTTiK backapy Kyihe, KoFamMapblK KYpblabiM, SKIMLWINIK Kyne, AnTbiH Opaa,
Mouwbl yabicbl, KbiNwWwak XxaHAablfbl, UCNAM AiHi.

UbIHFbIC XaH KypfaH umnepuscbl anoHuagaH Bedrpuara aeniH, Cibip, Pycb kepiHeH
BbeTHamsa aeiiH, Tasay LUbifbicTa TeppuTopuAackl ErmneTke aeliH co3binabl. LLbIHFbIC XaH KypfaH
nmnepuaHblH, LbiHFbIC XaHHaH (1206-1227) KeliHri xaHbl Yregen (1228-1241) 6onapbl. OaaH Kelin
bunikke Yregengi, yabl Kyiik (1246-1248), TeneHin yabl MeHke (1251-1259) meH Kybbinan (1260-
1271) anbin umnepusiHbl buneren. AnteiH Opaa, Molbl ¥abickl Hemece ¥Aablk ¥abic LbIHFbIC XaH
KYPFaH MmnepuacbiHbiH, 6ip benuweri faHa bosfaH.

Houwbl ¥nbicbl TeppuTopusaceiHa EpTicteH Eainre aeniHri »kepnep, MayepeHHaxp, Coipaapus,
anblk e3eHi ankanTapbl mMaHbl KipreH. 1235 »biabl Eyponafa »KOpbIK Kacay Typasbl LWEeLim
Kabblnganabl. 1236-1242 kbingap apanbiFbiHga LbiFbic Eyponagafbl Kbinwak xepaepi meH
MacKey KiHa34iri »ay1an anbiHAabl.

MeHKe XaHHbIH, eniMiHeH KeliH Kybblnai xaH e3iHiH, iHici ApblK-ByfameH 6UAiK YLWiH Tanacaabl.
Ekeyi ne MeHgKeHiH iHinepi eai. Apbik-byfaHbl Kybblnalt TankaHaaraHaa, bepkeHid eni — AnTbiH
Opaa memnekeTi Kybblnai yabicbiHaH 6eniHin KeTeai. 1269 xbinbl Tanac KypbiaTalbiHAA 3aH4b
Typae ol yabickl, LLaratan yabickl, Yreaein yabicbl }KaHe Tene yabicbl Kanbintackin, LbIHFbIC
XaH KypfaH umnepusa 4-ke beniHeai. 1271 xbinbl Kybbinai Keitaga K0aHb MMNEpPUACbIH Kypbin,
MMMNepus ToNbIKTan BeniHin, biabipanapl. Kasipri MpaH »aHe KaBkas »epiHae MeHKe, Kybbinain
MeH ApbIK-byraHbiH Haybipbl Xynary(Kynary) MnbxaH memnekeTiH Kypbin, Taay LUbiFbicTa »Keke
napa bunen bactanabl.
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LLIbIHFbIC XaHHbIH, yAAapbiHa 6enin 6epreH Kepnep yabiC HEMece iHXy Aen aTanabl. XaHaapablH,
CcynTaHaapFfa 6eprex KepiH yabicTap Aen atadbl. ¥AblCTapAblH, OPHANACKaH XepiH *KypT Aen ataapl.
Op y/IbIC COFbIC XafaanbiHaa 1000 ackep wbifapyra miHAaeTTi 6onabl [1, 97 6.].

AntbiH Opaa Eypasns KypablFblHAAFbI eH, anbin umnepuanapabsiH, 6ipi 6onapl. OHbIH GipHele
ataybl 60nfaH. ToKTambICTbIH Monblia Koposi Araiiora »aHe Kaxkbl belre, oHbiMeH Koca TeMmip-
KyTAbIKTbIH, *apablkTapbliHAa AnTbiH Opaa «YAablK ¥Aabic» gen aTtanca, Pawng aa-AvH, HataH3n,
Faddapu cbiHAbl OpTaFacbip/iblk 3epTTeywinep «olbl ¥Abicbl» Aen atafaH. Anb-Myxunbbu, an-
AckanaHu meH ysxaHu «TypaH» waHe «TypKicTaH» AereH yebimasl KongaHca, Anb-Masaom, nbH
Apabuwax, nbH XanayH, nbH battyTa Moubl meniriH KeinwakK xaHAblFblHbIH, TiKeaen »Kaafachbl
«JewTi KbiNwak» aen atafaH.

AnTblH OpAaHblH, MeMAEKETTIK CaAaCh KypblibiMbliH TYCiHY VLWIH KbICKAlla CbIPTKbl caAcaTbiHa
YHinyi kepek. baty xaH TycbiHAa 1245 »blnbl MIHHOKeHTUI 4-wi MNana AnTbiH Opaara MoHapx MNaaHo
Kapnunuai »ibepeai. Kpectwingep AntbiH OpgameH Gipirin, MamayKkTepai TankaHgamak 6onapi.
Conan, baty KesiHAge *oulbl yabiCbl BU3aHTMAMEH O4aKTachIMn, MyCbl/IMaH enJepiH ancipetyre Kyl
canagpl.

Tek bepke xaH KesiHae bepke meH MamnykTepaiH, cynTaHbl belbapbiCTbiH apKacbiHAa
BM3aHTMA ©3 MEeMANeKeTTINIrNH KannbliHa KenTipe anabl. Erepae baty KesiHge Molbl yabiCol
MYCbIIMaHAapFa Kapcbl CofbiCCa, bepKke xaH MyCbIIMaH aTaHbin, Kynafy yabiCbiHA KAapCbl COFbIC
Xyprizeai. BusaHTuara KaTbiCTbl 6elTapan caacaT ycTaHabl. 1259 xbinbl Kapakopbimaa COHFbI XaH
MeHkKe KalTbic 6bonfaHaa, Kybbinain meH ApblK-byFaHblH apacbiHAa TakKa Tanac bactanaapl.

Bepke ApblK-bByFaHbl Konaaabl. 1262 xbinbl bebapbicneH AOCTbIK KapbiM-KaTblHaC OPHATbIM,
Kynafyfa Kapcbl COFbICTbl. ATakTbl Hofalh 6aTbip OHbIH, Konbaclbicbl 60nabl. belibapbic bepKeHi
ncnam AiHiH Kabblngayra keHgipeai. AnTbiH Opaa KapakopbimHaH 6eningi. Capant bepkeHi acTaHa
eTTi. bepke enai bunered kesge lllaraTtanabiH, Hemepeci Anryin bangapynbl MayepeHHaxpabl
HKolwbl yabiCbIHAH TapTbin anabl. XaH 1266 Xbinbl KaBKa3fa KopbIK KacafaHaa KanTbic bonaabl [2].

MeHge-Temip engi aepbec yabictapfa 6enai. 1271 biabl BusaHTUAHbLIH, Ernnetnen 6annaHbic
OpHaTyblHa Kedepri KenTipy YwiH BusaHTuAra XKabbinbin, 6enbiT Kenicimre Kenepi. Horal
BusaHTMAHbI HonrapnapabiH WwWabybinbiHAH KOpFfainabl. MeHke-Temip KanTbic 6onfaH coH, 1280
*blnbl Hofalt Tyaa-MeHKeHi TakKa OTblpFbl3apbl.

TokTbl xaHabl 1290 »Kbiabl Hofalh xaH Kbinbin cannanabl. [epbec AcTpaxaHb, KbipbiM
H6acuwblinapsl nanaa 6onapl. 1293 xbiibl TOKTbl XaH ConTycTik-LUblFbic PycbKe Kapcbl COFbIC allaapi.
1299 xbinbl TOKTbl HofalFa Kapcbl wbiFbin, 1300 »Kbiabl TOKTbl HoFalapl eHeai.

©36ek xaH 1312 »binbl Hemepe afacbl EnbacapabiH OpHbIHA TakKa OTblipadbl. 1312 »biabl UCNaM
AOiHI MeMAeKeTTiK giHre alHanabl. Mackey meH Ak Opaa Kavta AnteiH Oppaafa 6asbiHabl. 1318
Xblnbl KynaryablH MeMAeKeTiHe COKKbl »Kacadbl. ©3 yablH TbiHbIOEKTi Ak OpAaHblH XaHbl
MybapaKKa Kapcbl COFbICTbIPbIMN, BafbiHOaFaH XaHabl *KeH,.

MoHibek xaH 6unik ywiH baybipnapbiH Kbiabipbek neH ToiHbIOEKTI enTipai. Mcnam AiHiH peniH
enae KywenTTi. O3ipbalxkaHra *KopblK Kacan, Kynafy yabiCbiHaH Oyn xepai TapTbin angbl. AnTbiH
Opaa ybicbiHaH WbiFbin 6apa kaTkaH AK OpaaHbl KanTadaH Tayenai eteai. On ywiH Ax OpaaHbiH,
XaHbl €TiN alTKaHbIHA epeTiH, aiJaraHbiHa KeHeTiH LLbiMTalabl XxaH eTin cananab.

©3 aKeciH KoHibekTi enTipreH beppibek xaH 1357-1359 bingapbl 6ap Takka ymiTkepaepdai
¥aszananapl. «HapablH MOMHbI BepaibekTe Kecinai» AereH Hakbla CO3 CONM 3aMaHAa-ak KaifaH ei.
Bepaibek xaH yMbIMAACTbIPFaH Kbi3bl/l KbIPFbIHHAH KeliH AnTbiH Opaada yabl TOHKePIC *Kblagapsl
opbIH anabl. 1357-1380 xbiagapbl OUAIK YIWiH Tanac-TapTbicTap 6oaabl. 23 blAabiH iwiHae 20-4aH
actam xaHgap mept 6onagbl. OHbl NanaanaHbin 1361 Kbiabl Xopesam Tayesncisgik anaabl. 1380
XblNbl cenapatnct Mamai 6eknepbek con kesge Ak Opaana bunikke ne 6onfaH TOKTaMblCKa
Kapcbl WbiFaapl. OpbicTap Aa AepbecTikke ymTbinabl. Onap TOKTambiCKa KemeKTecin, Mamal
Hbeknepbekke Kapcbl Kypeceai. [.[loHcKoM ToKTambICTbIH KemerimeH Mamaiabl eHeai. OpbicTap
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OCbl EHICTeH KeWniH Tayencisaik anyfa ymtblnaabl. Con vuiH TokTambic 1382 »Kblsibl OpbICTapFa
wabybinaan, Mackeyai eptena,.

TokTambIC OMip TemMipiH KyblpllaK XaHbl 60/fFbiCbl Keamenai. Eki Guneylli apacbiHAa Takka
Tanac opHan, 1391 biabl KyHabI3lWa wankacbiHaa TokTambic Omip TemipaeH keHineai. 1395
blnbl Tepek e3eHiHae Temip TOKTambICTbl TONbIKTaM eHeai. byn AntelH OpaaHblH, aacipen, KeliH
blAblpayblHa anbin Kenemq,.

AntbiH Opaa 6ipTiHAen biabipal bacTtanabl. EH 6ipiHWwi 6eniHin keTkeH en — AK Opaa eai. ¥Ypbic
xaH engi 1368 »binbl-ak benin aketkeH epi. Cibip xaHAblFbl MeH ©36eK XxaHablFbl 1428 Xblbl,
KasaH xaHablebl 1438 »binbl, Hofalh Opaackl 1440 »binbl, Kbipbim XaHablFbl 1441 »binbl, Kasak,
XaHablebl 1465 xblabl AnTeiH OpaagaH 6eniHin KeTTi.

AntbiH Opaa on Kapanaibim yArigeri kewneni memiekeT 6onmaraH. Eypasunsa TapuxbiHAafbl eH,
bIKNanabl engepain, 6ipi eai. byn memneKkeTTiH blablpay cebenTepiH *aH-KaKTbl KapacTbipMal, Con
Kesgeri caacu axyanmbl VFy MyYMKiH emec. Moseda doH Xammep-Typriutanss anfawksl 60bIM0
AnTbiH OpAa Tapuxbl Typasbl Xa3faH fanbim eqi. «Kpinwak xaHablFbiHAaFbl AnTbiH Opaa Hemece
Pecelgeri MOHFON Tapuxbl» AereH eHberi Hemic TiniHAae MewT KanacbiHaa *asblnFaH [3, 6 6.].
AntbiH Opaa Typanbl »a3blAfaH anfallKkpl eHbekTepiHae OGuneywinep apacbiHAAFbl KMKIAKIHIe
ceben 6onFaH TEK KapanalibIM TakK YLLiH Tanac emec, AiH 60AFaHAbIFbl aHbIKTANAAbI.

baTyabiH, yagapbl CapTak neH YiaKlibl e/ireHHeH KeliH bunikke bepke kenai. On Xynary
Y/IbICbIHA Kapcbl cynTaH benbapbic 6unereH MamnyK CynTaHAblIFbIMEH OAaK Kypy VLiH KaHe
Bynrapus, byxapa »aHe YpreHiwTeri MycbliMaH buneyLinepiHiy, KongaybiHa ne 6oy yiiH nciam
AOiHIH Kabblngaabl. CapTak XpucTuaH DonfaH, an aKkeci baTy ToHipWiNAik AiHIH ycTaHFaH. byn
YaKbITTa fiHre AereH Te3iMainik opbliH anfaHblH yFyFa 6onaabl.

MeHgKe xaH CapTaKkTbl xaH eTin bekiTkeHae, CapTak bepkeHiH, OpaacbiHa coknan keteai. Con
Ke3ne bepke oaaH Here canem bepe KenmereHiH cyparaHaa, CapTtak: «CeH — MYCbI/IMAHCbIH, an
MEH — XPUCTMAHMbIH. MyCbIIMaHHbIH, }Y3iH Kepcem, 6aKbITCbI3AbIKKA YLLIbIPAMMbIH», — eN XKayan
6eppai. Con ke3ae allynaHfaH bepke yw KyH 6oibl fmbaaaT etin, CapTakka Tepic 6aTa oknabl. bipas
VaKbIT 6TKEHHeH KeliH CapTaK Ta, ¥/1aKlWbl Aa eMipaeH etedi [3, 8 6.].

BepKke xaHHbIH, apKacblHAa AnTblH Opaa meH MamayK CyATaHAbIFbIHbIH, apKacblHAA aKCbl
OMNNOMATHANBIK KapbIM-KaTblHAaC OpHaabl. MamayK cynTaHAablFbl meH AnTelH Opaa apacbiHAa
KepemeT AnnaomMaTusaabiK 6ainaHbicTap opHaabl. CyntaH belbapbic 8 peT, an cyntaH aH-Hacup
26 peT AnTtbiH Opaara enwinik »xibepreH [4, 48 6.].

AntbiH OpAa TapuxblHAa XanblKapasblK KaTblHAcTa aTbl WbIFbIM, iC XKyprisreH ouneywinepain,
6ipi Horan eni. Hofral MolwbIHbIH, *KeTiHWi 6anacel TaTapaaH TaparaH byBangpiH yasl. On Kynasy
V/IbICbIHA KapCbl Tanal pPeT COFbiCbin, aTbl WbIKKaH beknepbek eni. bip Ke3iHe cagak ofbl Tuim,
COKbIp aTaHabl. 1270-1271 »bingapbl ErmnetteH enwinep kKenin, HofalaplH, vcnam  AiHiH
Kabblngan, Typa »KONfa TyCKeHAiriHe KyaHa Kapcbl anaabl. byn Horail meH ToKTbiHbIH(TOKTaM)
apacblHAafbl caacy apasablkka ceben 6onaabl. 1290 Xblabl 6yn apasabik HofalabiH, enimimeH
aakTanabl. An TokTbl nyTka TabbiHfaH. Eki Buneywi apacbiHAaFbl CAACKM KaKTbIFbICTbI [iHM
apa3fblKTaH TyblHAaFaH KMKiXKiH Aen 6afanayra 6onaapl [3, 9 6.].

TokTblgaH KeniH AnTbiH Opaafa y3aK »Kbln bunereH ©36eKk xaH Aa Mcnam AiHiH Tipek ety
apKbiabl ©3 BUAIriH y3aK cakTan anfaH eni. ©36eKk xaH TOKTbIHbIH, €Ki yablH XaHe Tafbl Aa 20
Tepenepai enTipin, bunikke kenepi [3, 11 6.]. batyapiH TycbiHAa AnTbiH Opaaaa 19 yabic, KeliHipek
©36eK xaH TycbiHAa 17 yabic 6onapl. ©36eK xaH TycbiHAa 8 Y/bIC CON KaHATKa, an Tafbl 8 Y/bIC OH,
KaHaTKa sKaTKbI3blaabl. bipeyi bac 6eknepbekTiH yabicbl 6oabin, KaHaTTapFa 6beniHbeai [5, 271 6.].
TOKTbl XaHHbIH TycbiHAa Xope3mai KyTnbik-Temip bunereH. ©36eK xaHHbIH TakKa KesayiHe ochbl
MYCbIIMaH KyTabiK-Temip skapgemaeckeH [6, 97 6.]. ©36ek xaHfa geliH Tek bepke meH Horfal
AntbiH Opaana mycblimaH 6onfaHbiH alTNacka boamainabl. TyaaH-MeHKe ncnam AiHiHiH ConbIabIK,
iNiMiH ycTaHFaH. bapfa KaHaraT eTin, AyHMEHi TapKi eTin, TaFbiHaH 6ac TapTaabl. BuUaikTi iHici Tene-
byrara Oepegi [6, 100 6.]. ©36ek xaH 30 »bln O6oMbl AnTbiH OpAaHbl Backapbin, KoM yCTiHe
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603TOpFai KyMblpTKanaraH 3amaH opHaTTbl. OaaH KeniH bunikke KenreH HKaHibek xaH Aa OHbIH,
cancaTblH XanfacTblpFaH. bipak Oy anTbiH facblp y3aKKa CO3blaa a/MalTbiHbl TYCIHIKTI 6onapl.
MemnekeTTeri cascu OafaapbIiC TOKbIpayFa, KeriH engiH, biablpaybiHa anbin KenareH. Conanuwa,
ncnam AiHi enai biapipaybiHa cebenTepain, 6ipi bonraH.

AnTbiH OpAaHblH CbIPTKbl CasicaTbiMEH KaTap, KOFamablK KYPblabIiCbiHA Aa Ha3ap ayaapy Aypbic.
AntbiH OpAaaHbiH myparepaepiHiH 6ipi — Kasak xaHAblFbIHbIH, MEMAEKETTIK BacKkapy *yMeci Koubl
y/ibiCbIHa yKcac 6onabl. Kacbim xaH TycbiHaa 20 ycak aHe 3 ipi yabictap 6onfaH. Kacbim xaH
y/ibiCbl, MaHbll XaHe TaHbiW cynTaHaap yabicTapbl 6onfaH [7]. Kaablprann HanalblpuabiH
«HblTHaManap *KMHafbl» atTbl eHberiHae Kasak xaHablFbl «MaimeHe» xaHe «Malcapa» aen
beniHreH. «MalmeHe» oH KoAn, an «Malcapa» con Kon aereHai 6ingipreH. «Maricapa» anaul
MbIHbl Aen Te aTanfaH. OnapApbiH, KypambiHAa eH 6enrinici »ananbipnap 6ongpl. «ManimeHe»
KypamblHaa KaTafraHaap 6enrini py 6onabl.

AnTbiH Opaaaa skaHe Kasak XxaHAblFbIHAA KOC KaHaTTbl XKaHE Y/IbICTbIK XKYMEHiH, KYPbIaybl €14iH,
PYAbIK-TannanblK »Kyhere BeniHicneH TyciHAipineai. Py-tainnanap apacbiHAa apaanbiM Y3/iKci3
KMKIZKIH, OONFaHObIKTaH, e/ YAbICTapFa KoHe KaHaTTapfa 6eny KaxkeTTiniri eckepingi. AnTbiH
Opaana 6eknepbekTiH peni mbiKTbl 6onabl. Kelae »keke aapa 6UAik Kypah anaTbiH. Mbicansi,
HoralabiH, OyniriH aiTyra 6onagbl [8]. Kasak xaHablfbiHAa AnTbiH Opfafafblialn »Ky3giktep
6onapl. My3aiktepaiH baclbiNblFbIHAA YUCIHAEP, apFbIHAAP, aNlbIHAAP MEH KaTafaHaap 6onabl
[9].

An eHai AnTbiH OpAaHblH, KOFaMAblK KYPbIIbIChl MEH CaACK KYPblAbIMbIHAAFbI MepapXmMACbIiHa
Ha3ap ayaapcak, XaHHbIH en buneyuli, coT iCiH »Kypri3yLi, 3aH, WbiFapyLbl 6aclubl 6oAFaHAbIFbIH
aHFapamblI3. ¥/bl ya3ip Kap*Kbl, CasblK, Ka3blHa MacenecimeH aHanbICTbl. ATKapyLbl BUAIK AnyaH
aTaHca, xaTwblnapapl enge 6iTiKwi aen ataabl. Aca(acak)-LUbIHFbIC XaHHbIH, 3aHAAP *KUHAFbI
enajiH Ata 3aHpl bonapl.

OTbIpbIKLIbI alMMaKTapAafbl yAbicTapabiH Oacwbicbl ¥abicberi aTaHbIn, »Keke anMaKTapabliH,
H6aclblnapbl 6ektep ataHabl. 4 6ekTeH TypaTblH KeHec 6onapl. ApanapbiHAasbl eH, MbIKTbICbl —
beknepbek aTaHabl. beknepbek ackepu BUNIKTI KONbIHA anca, ya3ip a3amaTTblK OUAIKTIH, Ti3riHiH 63
ybICblHA@ YcTafaH. beknepbek xaHHaH KeMiHri s)ofapfbl 6aclibl 6onabl.

[apyfa — 6afblHbILLTbI aMMaKTaH CablK XMHafaH, NOLWTA KbiI3MeTiH 6aKblaaraH, XanblK CaHafbIH
YprisreH, Tikenen xaHfa bafbiHbIWTL BOAFaH WeHeyHiK. An BackaKk — 6afbiHbIWTLI alMaKTafbl
acKkepu baclibl, HaFbIHbIWTLI XaAbIKTaH CasbIK KUHAFaH, MKeprinikti buneywinepaiH, aganabifbiH
TEKCepreH LWeHEeYHIK.

HosH »KaHe HeKep — XaHHbIH, XekKe ackepi. Onap KekenereH pynapapl »kaHe almakTbl bunes;.
Hepai nemaeHyre, KongaHyra, TbibIM canyfa KyKplibl 6014bl. Hekep — pyAblH iliHEH LbIKKAH
pybacbl api ackepbacsl, an HOAH — pyFa TMeciNi emec pyabiH bacwbicbl 6onabl. KewikTteH — L bIHFbIC
XaHHbIH, apHaMbl ipiKTeN anblHFAH Xeke ackepi. OnapdblH *Kanfbi3 KaHe eH, 6acTbl MiHAETI —
TOPEHiH eMipiH Kopray. KeniH TeneHriT AereH apHarbl Tan KanbintacTsl [10].

CanblK KiTanTapbl — «4aNTep» Aen ataHabl. acaybln — aCKepai aT-KeNikneH, Kapy-*KapakneH,
a3bIK-TYNKNEH KaMTamacbI3 eTyLi. TyTKaybl/l — XaHHbIH, YMiH Ky3eTyLi. bakaybln — COFbICTaH KeniH
o/KaHbl benin bepeTiH weHeyHiK. COHbIMEH KaTap, Onap LWeKapa apKbl/ibl ©TETIH Tayapnapra
TaHOa canaTbiH CaKLllbl, KacaK KbI3METIH Ae aTKapfaH.

Kylbip — Man ecipywinepaeH anbiHaTbiH canbik. 100 6ac manapiH, 1-i anbiHFaH. Xapaax —Kep
canbifbl. EriHwinepaeH 10 nanbi3 eHiM anblHAbl. DCKEP NalAacbiHa anblHATbIH @3bIK-TY/1iK Ca/lblfbl
Tafap Aen ataHapl. PycbTeH «LbIFbIH» CanblFblH anbiHaTbiH. byn 6ap nanaanbiH 10 naibi3biH
KamTblfaH. Op yi 6acbiHa TYTiH Canblfbl aNblHAbI.

KOHanKka —ackepai KaMTamachbl3 eTy YLiH anblHaTbIH CasblK, *Kama/ifa — e/illinep MeH aKiMLWINiK
KbI3MEeTKepaepAi KaMTamMachi3 eTy YLiH anblHaTbIH canblK. MowTa 6acTbifbiHa Aa Ca/blK TONEreH.
Caypnarepnep Tayap/apsbl yiliH 6ax canbifblH TenereH. On «TamfFa» aTaHfaH [2].
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Ocbinanwa, AnteiH Opaa ofaH AeliH emip cypreH Kbinwwak, XaHAablFblHbIH, *Kanfacsl 60bIM,
Xanblkapanblk apeHasa Eypasumsgasbl eH biknandbl memaekeT 60/bin, yiaH 6alTak xepai mypa
eTin KangplpfaH en gen anTyra 6onaabl. MemneKkeTTik 6ackapy yheciHaeri epeklueniktepai
Ka3akK xaHZblfbl Myparepi petiHae nemaeHin, KofFamablK Kypblabicbl Ka3aK xaHAblFblHAA Aa KepPiHiC
TankaH. AntbiH Opaa Eypasus kypabiFbiHaa Kynary yabickl, LafaTtal yabicbl, MamyK cynTaHabIfFb,
BM3aHTMA »KoHEe KPEeCTWIiNAePMEH CasACKU KaHe AMMNAOMATUANbBIK KapbiM-KaTbiHAC OpHaTbIM, ¥bl
Hibek »onbl 60MbIHAAFbl SKOHOMMKALIK TYPFbldaH MaHbI3[Abl KepyeH KondapbiH Oakbliayfa
anfaH enefi. ©3 bIKkNaablH CakTay YLWiH Ucaam AiHiH Tipek eTKeH. byn e3 KeseriHae casacu Kecemaep
apacbliHAa TaKKa TanacTbl epLwiTin, engin aacipen, biablpayblHa asbin Keai.
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