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Annotation. One of the main tasks of the modern educational system is to find ways aimed at
the professional and personal development of students, as well as to search for effective methods and
means of teaching that promote their activation and active participation in the learning process. In the
conditions of integrating scientifically based innovative methods and means of teaching in the process
of teaching mathematics in higher education institutions, there arises a need to research and develop
integral didactic systems that unite all previous achievements and enrich them. The renewal of
traditional forms and methods of teaching, as well as the development of alternative educational
technologies in domestic higher education, implies not only a review of traditional technologies but also
the need to develop adaptive educational technologies. The concept of "new information technologies"
is very broad; the adjective "new" indicates work that changes the content of various types of services,
making them more flexible compared to previous work. The use of modern technical tools and software,
such as software, can facilitate the creation of software products, the use of which can automate the
actions of students but will not introduce anything new into the theory of teaching. Therefore, this
article identifies the place of mathematical content in future education for future teachers and discusses
issues of informational-communicative aspects and means of teaching mathematics as part of the
process of professional training of mathematics teachers.

Keywords: mathematics teacher, informational breadth, pedagogy, characteristics of structures,
informational-communicative tools, teaching technology.

Introduction. Let us clarify the interpretation of the term "teaching technology." For a
long time, the meaning of the term "teaching technology” was associated with the use of
technical tools that made teaching in the learning process automated. Later, some scholars
(E.l.Mashbits, N.F. Talizina, etc.) [1], [2] began to define the teaching technology as the
process of developing new or improved teaching practices using scientific principles.
According to G.I. Sarantsev, "Teaching technology identifies the goals of education, diagnoses
and defines the conditions (methods, tools, forms, accessibility) for implementing the teaching
of mathematics, i.e., it aims to achieve educational goals” [3]. Nowadays, the exploration of
teaching technologies is not only aimed at providing students with certain knowledge but also
at creating a teaching process that contributes to their professional and personal development.
The teaching technologies that meet these requirements are called informational technologies
of education.

Thus, according to N.V. Makarova, informational technology is understood as "a
process of collecting, processing, and delivering data using a set of tools and methods that form
the structure of information (information product) about the object, process, or phenomenon."
[4] V.N. Grishin, E.E. Panfilov, in their opinion, informational technology is a technological
system that includes methods and tools for collecting, processing, storing, transferring, and
presenting information products, corresponding to the least costs and legal requirements [5].
Similar views are expressed by K.M. Berkimbayev, M.V. Gavrilov, A.A. Kozyrev [6],[7]. I.G.
Zakharova defines the informational technology of education as "pedagogical technology using
special methods, program and technical tools for working with information to produce and
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process information for work™ [8]. G.K.Selevko considers informational technologies of
education as a process of preparing and delivering information to students with the help of
computers [9]. The definitions of the category "informational technologies of education”
encountered in pedagogical literature allowed for studying their specifications to distinguish
two clear perspectives of understanding them in the educational context. According to A.E.
Abilkasymov, the first perspective identifies the informational technology of education as a
didactic process based on the use of new methods and tools for teaching knowledge, i.e., we
talk about the teaching process itself [10]. The formation of the technical education
environment aimed at understanding the use of information technology in the second half of the
last century has led to the development of basic software and hardware tools. We cannot limit
ourselves to one of the teaching methods mentioned above, as the importance of introducing
information-communicative technologies into the educational process is crucial for
understanding the value of enriching education with informational technologies, updating and
diversifying its content, and organizing didactic processes based on introducing information
resources, tools, and technologies into the teaching and educational process, which ultimately
contributes to the ability of a modern information society to adapt. Scientific and
methodological literature on educational issues may use the term "information technologies in
education™ interchangeably with synonyms such as "modern information technologies in
education™ or "new information technologies in education™.

Materials and methods. The term "information technologies™ was first introduced by
V.M. Glushkov, who defined them as "processes related to the processing of information™[11].
Thus, this term encompasses methods and tools for processing various information
technologies. Despite existing discrepancies in the definition of the term "information
technology” in the literature on information processing issues, its meaning is interpreted
differently by various authors. For instance, the term "new information technology™ may be
used in the future, as E.Y. Bidaybekov suggests [12].

New information technologies conform to the fundamental principles of pedagogical
technology (sequencing, repetition, goal setting, system integrity), providing opportunities to
solve tasks and exercises without a theoretical solution in didactics. The main feature of new
information technology is its potential to develop students' creative abilities, organize teacher
and student joint and integrated activities, and find innovative solutions to current pedagogical
issues.

Thus, the education system can utilize the following advantages of new information
technologies:

- the possibility of individualizing the learning path for each student within the open
education system;

- fundamental changes in organizing the recognition process, its systematization, and
conceptualization;

- the ability to organize individual cognitive activity effectively;

- opportunities for distance learning at various levels [13].

To implement information technologies in education, new informational technology
tools, referred to as hardware and software tools, are necessary. 1.V. Robert defines new
information technology tools as "hardware-software tools and systems that perform functions
of data collection, processing, storage, analysis, and information retrieval, based on computer
technology” [14].

Among the new information technologies mentioned above, the computer stands out as
the most fundamental. T.V. Kapustina outlines the following possibilities of using computers as
a new educational tool:

- as a means of individualizing the learning process;



- as a symbolic tool (especially important after writing) that complements other means
of human activity;

- as a communicative tool that enhances interaction with the user, facilitates dialogue,
and creates a joint subject-environment, thus enhancing human intellectual capabilities.

Computers engage students in the learning process and enhance their motivation to
learn. T.V. Kapustina's dissertation research identifies the pedagogical objectives of using
information technology tools:

1. Intensifying all levels of the learning process.

2. Developing individual students and preparing them for life in modern information
society.

3. Forming and developing information culture.

4. Modeling problem-solving situations in non-standard cases, forming and developing
the ability to find optimal solutions to them;

5. Utilizing computer graphics and multimedia technologies to enhance aesthetic
education.

Highlighting the aforementioned objectives in terms of informationalizing mathematical
education, L.P. Martirosyan suggests that through the introduction of ICT, it is possible to meet
the social demand of the present time by improving the educational services provided to
students[15]. The capabilities of computers in the educational process lead to the emergence of
computer programs referred to as pedagogical software or pedagogical applications, which are
aimed at facilitating the learning process. Currently, there is no single classification of
pedagogical software, but most of them are based on certain didactic functions that form the
basis for introducing pedagogical software. The following types are distinguished:

1. Learning programs that facilitate learning and the attainment of the learning level of
students. Computer-based dialogues: the student receives some information from the computer,
and then responds to its request. The subsequent actions of the program depend on the
response.

2. Training programs aimed at consolidating knowledge, practical skills, and abilities, as
well as preparing students for self-study.

3. Monitoring programs aimed at controlling the assimilation of theoretical material by
students.

4. Demonstrative programs designed to present specific elements of the educational
material in a vivid form, as well as for demonstrating certain processes and phenomena in a
visual manner.

5. Information and descriptive programs that produce necessary information (from a
database).

6. Modeling and simulation programs that allow for visual or real-time simulation of
processes and phenomena, as well as modeling and simulation programs that allow for the
demonstration and development of solutions to problems.

T.A. Sergeyeva and T.A. Nevueva conducted a typology of the pedagogical toolset as
follows [16]:

1. By topic (content of programs: history, mathematics, physics, etc.)

2. By purpose (teaching, diagnostics, and testing);

3. According to the nature of the activity, depending on the student's proficiency level
(testing and demonstration programs).

4. Communication level (subject and communicative - virtual communication);

5. By user group - pedagogical tools (editors, databases, computer journals and
publications).



We are initiating the consideration of some prospective tools for informational-
communicative equipping of teaching mathematics at a pedagogical university by starting with
the study and testing of computer programs (table 1).

Table 1 — Tools for integrating informational and communicative technologies into teaching
mathematics at pedagogical universities

ICT name Possible forms of ICT use

1| Computer training and control programs lectures, practical lessons, current and final
(electronic textbooks, seminars, test systems, control
simulators

2| Expert systems Classroom and extra curricular activities.
Digital libraries Ownwork

4| Telecommunication (e-mail, teleconference) and | Participation in teleconferences, publication of
multimedia systems. materials on Internet web sites.

In higher education institutions, some subjects are taught using computerized teaching
programs. These programs are divided into assessment (tests, questionnaires, etc.),
informational (databases, dictionaries), modeling, and electronic textbook components. Let's
look at them in more detail.

An electronic textbook is a software system that presents the fundamental scientific
content of a course, providing theoretical and practical materials and enabling various types of
learning activities. Traditional lectures or tutorials can be fully supplemented with electronic
textbooks containing theoretical materials, allowing students to study the theoretical part of the
subject independently, while also providing the opportunity to work with lecture materials
based on the given records.

In the case of mathematical subjects, it is possible to develop both theoretical and
practical materials, tests, questions for individual work, glossaries, and other components.

Advantages of electronic textbooks include: accessibility, ease of use; the ability to
store and organize a significant amount of information; visualization of learning materials to
facilitate the learning process; the ability to implement various learning activities (teaching,
testing, verification, etc.); organizing links between different concepts through hyperlinks,
ultimately converting traditional text into hypertext; interactivity; ease of updating and
customizing information content; integration with the global Internet, providing students with a
wide range of resources.

Informational materials can be developed to complement or replicate the material in
electronic textbooks and provide a list of terms used in electronic textbooks and in the course of
mathematics.

Assessment programs are programs that provide students with assignments in the form
of questions and tests that they can complete and submit answers to. At the end of the
assessment procedure, the program evaluates or scores the program either in text or visually.

Expert systems.

Intelligent tutoring systems implement teaching functions and are based on knowledge
bases and knowledge systems, using expert systems and developing artificial intelligence
systems.

The information system is a computerized system designed to store a wide range of
information. Information management systems allow searching and sorting information in the
database, creating new data entries, and printing existing information. The effectiveness of
information retrieval depends on the precise organization of the information system. The
database consists of several structural divisions of the system: a knowledge base, a training
system for experts, and an artificial intelligence system.



The educational information system is an information system that provides information
relevant to a particular subject area. It may include various informative manuals and
encyclopedias.

Expert educational systems are a special case of intelligent educational systems
designed to simulate the work of a qualified teacher in a particular field and to imitate the work
of a qualified teacher in a specific area.

Human thought processes can be represented in an artificial intelligence system. The
structural components of intelligent educational systems include: a knowledge base and a
knowledge base, internal systems for managing intellectual education processes.

Students can widely use electronic calculators to provide numerical information in
teaching mathematical subjects, visualization, and modeling of associations between
mathematical concepts or phenomena, or solving problems. O.P. Starkova identifies several
mathematical topics that can be addressed using the MS Excel program, such as: organizing
graphs; solving systems of equations; tabulating functions; solving systems of equations by the
method of successive approximation with elimination of unknowns; and so on.

Various integrated mathematical software packages have been developed to solve
various mathematical problems, offering highly efficient tools for mathematical analysis and
visualization of computational results. Let's delve deeper into these.

The term "integrated” in such systems indicates the presence of user-friendly interfaces,
analytical and numerical methods for solving mathematical problems, and tools for visualizing
computational results.

The primary advantage of mathematical packages, as noted by V.S. Kornilov, is that
they "enable the study of complex mathematical problems... When working with difficult
calculations, students gain confidence and trust in symbolic calculations...”. Today, widely used
integrated mathematical packages include Matlab, MathCad, Maple, Mathematica, and others.

For time-critical mathematical calculations, one of the extensively checked automated
systems is the MATrix Laboratory system (MatLab matrix laboratory). It is versatile, used
extensively in algebra, geometry, mathematical modeling, and teaching other topics in
mathematics. The system encompasses engineering calculations (complex numbers, matrices,
vectors, and operations on them), graphing, and more.

MatLab, MathCad, Maple, Mathematica, and similar integrated mathematical packages
offer various advantages. MathCad, for instance, serves as a mathematical package with an
easy-to-use interface and rich possibilities. It serves as a document-oriented mathematical
processor where you can create documents similar to a sheet of paper, meaning you can create
MathCad documents that represent mathematical expressions in a way close to the accepted
mathematical notations. It's extensively equipped with mathematical tools and is well-suited for
education, research, and professional engineering tasks.

MathCad capabilities include but are not limited to:

- performing numerical operations: addition, multiplication, logical differentiation, and
integration;

- performing numerical calculation of trigonometric, indicator, hyperbolic, and other
functions;

- processing vectors and matrices as arrays, enabling writing vector-valued operators
and finding values and vectors of these operators, as well as algebraic operations;

- processing data, including static methods, creating probabilistic models, and more.

Maple, on the other hand, is characterized by a symbolic mathematical kernel and is
considered a patriarch among systems. It works in the interpreter mode. Maple's capabilities
include various mathematical tasks: processing with complex numbers, solving equations and
systems of equations, and more. Maple also features procedural packages for solving algebraic
problems (such as finding scalar values and vectors of operators, matrix norms, and more);
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solving problems in the theory of sets, Euclidean and analytical geometry, mathematical
statistics, and probability theory, as well as financial mathematics problems, and more. Hence,
it can be used not only in education but also in mastering various areas of mathematics from
basic principles to the highest levels.

Mathematica is a high-level mathematical package used by advanced mathematicians,
engineers, university lecturers, students, and even schoolchildren to solve complex
mathematical problems. Nowadays, many university disciplines are taught based on this
mathematical package. Mathematica stands out for its exceptional power and ease of use. With
the help of Mathematica, a wide range of mathematical problems can be solved, including but
not limited to: multiplying large matrices, solving systems of linear equations, integrating up to
1000 digits, creating graphical representations of complex functions, solving equations, and
more.

The efficiency of the system's graphical capabilities enhances the clarity of
mathematical computations and enables full visualization in various forms of presentations.
Through the graphical capabilities of Mathematica, it has surpassed other computer-based
mathematical systems, efficiently representing graphical functions with a minimal number of
inputs.

Let's outline the didactic features that enable the implementation of Mathematica in
education:

- The ability to present various types of information in educational material, including
text, formulas, graphs, and animations.

- The dynamism of Mathematica's system allows for the creation of computer models,
animations, and the visual representation of mathematical objects' properties, aiding in teaching
and learning processes.

- Interactivity: Mathematica allows for the real-time manipulation of parameters,
enabling immediate visualization of results.

- Various mathematical packages contribute to the content and methods of teaching
mathematics in universities and schools. They provide convenient and powerful tools for
educators to adapt to the content and methods of teaching mathematics, ultimately enhancing
the learning experience.

- Electronic libraries serve as comprehensive sources of information, housing various
materials such as books, journals, etc., facilitating the search for necessary literature related to
mathematics.

Results and discussions. One of the leading types of computer-mediated
communication is computer-mediated communication (CMC), which serves as a powerful tool
for understanding the diverse world around us and for general education purposes. With the
development of traditional electronic transmission systems, including thousands of computer
systems worldwide, the emergence of novel information and communication technologies
(ICT) has enabled users to create new forms of information-communication systems—
computer-mediated communication systems. The advent of computer-mediated communication
systems has provided users with the ability to create new forms of information-communication
systems, allowing users to develop customized information-communication systems to meet
their specific needs.

Computer-mediated communication encompasses a wide range of applications,
including teleconferencing, email, electronic bulletin boards, and other internet capabilities.
Based on our research, all types of online learning services for students can be classified into
the following categories:

- Writing essays, course and research papers, compiling materials on specific topics, etc.

- Communication via electronic mail, chats, forums, video conferencing, etc.

- Publishing prepared materials on thematic websites and platforms.
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Computer-mediated communication tools enable asynchronous communication via
electronic mail, allowing users to work at their own pace.

Electronic bulletin board systems (BBS), in terms of their functionality for
teleconferencing, are considered one of the closest technologies and offer many users the
ability to send messages quickly and centrally. In the realm of mathematical education systems,
one of the efficient telecommunication technologies used is teleconferencing. It facilitates
collaborative problem-solving, posing various questions to each other, and facilitates the
exchange of ideas and opinions.

Video conferencing, utilizing communication networks and computer technology,
connects users in various geographical locations. It allows educators to work with several
audiences simultaneously, while cameras in these settings enable participants to ask questions
directly in real-time.

Computer-mediated communications provide the following possibilities:

- Accessing diverse information sources via the internet.

- Implementing various collaborative communication projects, including international
projects, launching teleconferences, involving participants in the course, teachers, consultants,
etc.

- Incorporating distance learning methodologies (group study assignments, scientific
projects, business games, virtual tours, etc.).

Computer-mediated communications are directed towards creating a convenient and
clearly defined educational environment for both group and individual learning. Its main
characteristics include:

a) Interactivity, which enables students to interact effectively with various informational
resources.

b) Information with a high degree of reliability and usability.

c) Accessibility.

d) Increased efficiency of information assimilation, monitoring of the learning process,
and facilitating communication.

These features make computer-mediated communications an integral tool in both the
content and organizational levels of mathematical education systems in universities.

Furthermore, a new perspective in the field of education is emerging — media education.
Let's highlight some specific features of this technology:

- Utilizing various educational tools to provide information in different formats (text,
graphics, hypermedia, audio, and video).

- Interactivity, where users can select fragments of enhanced multimedia presentations,
actively participating in the reception process.

Current multimedia tools enhance the level of emotional perception and expand the
forms of information processing. The use of multimedia technologies, as suggested by E.K.
Jenner, significantly improves pedagogical teaching programs by diversifying content
presentation and enhancing students' engagement.

Conclusion. Taking into account the above, the use of informational-communication
tools in mathematical education offers the following possibilities:

- Broadening students' scope for independent activities through the use of ACT tools.

- Integrating the possibilities of artificial intelligence systems into the educational
process to optimize learning materials or streamline the resolution of certain class problems.

- Adapting university education to the modern information society by integrating
advanced ACT tools.

Moreover, utilizing the Internet for educational purposes enhances the educational
process significantly. The advent of Web 2.0 services has enabled users not only to consume
but also to create informational resources for themselves, including students.
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MEJATOTMKAJIBIK )KOFAPBI OKY OPBIHJIAPBIHJIA MATEMATHUKAHBI OKBITY IbIH
AKITAPATTBIK-KOMYHHUKALIUSIIBIK HBICAHJAPBI MEH KYPBLIBIM/IAPBIHBIH
CHUIIATTAMACDI

AonyanaeBa b.C., nefgaroruka FhUTbIMIAPBIHBIH JTOKTOPBI, Ipodheccop
Hypraaunesa A.C., matemaruka rejarorrepin gaspnay bbb-H nokropanTh

Huzamu amvinoazol Tawkenm memnekemmik nedazocuxanvly ynusepcumemi, Tawxenm ., G36excman

Anparna. Kasipri 6inim Oepy »yHeciHiH Heri3ri MiHaeTTepiHiH Oipi — OKYIIBIHBIH KOCIOH KoHe
TYJIFaJbIK aMyblHA OarbITTalIFaH koHe OuniM Oepyai ipreii skoHE i3riIEHIIpYAiI KaMTaMachl3 eTyre
OarpITTaNFaH JKONAApBIH i3aey.TyiFara OarmapiaHfaH, MOIYJBIIK, MPOOIEMalbIK, capanan OKBITY
TEXHOJIOTHSIIAphl CHAKTHI NEeNaroruKayblK OiliM Oepy TEXHOIOTHSIIapBIMEH KaTap OKBITYIBIH aHa
ozicTepi MEH KypaljapblH NaijanaHy HETi3iHA€ FhUIBIMH HETi3le/INeH HHTErpajabl TUIAKTHKAIIBIK
OimimM Oepy KyHelnepiH 13lecTipy KOHE NAMBITY, OapIbIK aJJIbIHFBI JKETICTIKTIKTepAl OipIKTIpY KoHE
HIOFBIPJIAHABIPY 00JIbIN TaObUTa eI, OTaHABIK KOFaphl O1TIIM Oepyaeri OapiblK JSCTYPIi KajbllTaCKaH
TEXHOJIOTHSIIapAbl KaMTaMachl3 €Tyl »aHapTy Maceleci, COHbIMEH Karap omOebOen Oimim Oepy
TEXHOJIOTHSUIAPBIH JaMbITY KaXKETTUIIr TyblHAalAbl. «OKaHa akmaparThIK TEXHOJIOTHSIIAP» YFBIMBI ©T€
KEH YFBIM; «KaHa» CBIH €CiMi HHHOBAITUSIIBIK, SSFHU Op TYPJIi KBI3MET TYPJIEPiHIH Ma3MYHBIH TYOeTei
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©3repTeTiH OYpPBIHFBI KBI3METTEH TYOerein epeKUIeJeHeTiH XYMBICKAa Has3ap aynapaibl. OprTypii
3aMaHayM TEXHUKAIbIK KYPaJaap/bl )KOHE acHanThIK OpTalapibl Maijgalana OTBIPHIN, Oarmapiamablk
OHIMIIEp/Il JKacayra OoJambl, OJapAbl KOJAaHy CTYICHT OpEeKeTiHIH col Hemece Oacka TypiH
ABTOMATTaHBIPyFa MYMKIHJIIK Oepelli, Oipak OKbITY TEOPUSICHIHA KaHa eITeHe eHri3oei . COHIbIKTaH
Oy makamaza Oonamrak MyFaliMep YIIiH MaTeMaTHKaiblK OigiM Oepy Ma3MyHBIHAAFbl OpPHBEI
AHBIKTAJBII, MaTeMaThKa MYFaTIMIEpiH KociOM maspiaynslH Oip Oemiri peTiHae MaTeMaTHKaHbBI
OKBITYJIBIH aKIapaTThIK-KOMMYHHUKAIMSJIBIK ~HBICAHAAPhl MEH KYPAJIJaphIHBIH Typalbl Macelelepi
TaJKbUIaHAIbI.

Tipek ce3mep: MaTeMaTHKa MYFaliMi, aKMapaTTBIK KEHICTIK, IeIaroruka, KYpbUIBIMAAp
CHUITATTaMACHI, aKIAPATTHIK-KOMYHUKAIMSUTBIK HBICAHIAP, OKBITY TEXHOJOTHSICHI.

OIIMCAHUE HHO®OPMALIMOHHO-KOMMYHUKAIIMOHHBIX CPEJICTB U CTPYKTYP
HPEIIOJABAHUS MATEMATHUKU B IEJAT'OI'MYECKHUX BY3AX

Abayanaesa b.C., 10KTOp egarornaeckux HaykK, mpodeccop
HypranueBa A.C., noktopant OIl moaroroBka yuurtenei MaTeMaTHKH

Tawxenmckuii 2ocyoapcmeentulil nedazoeudeckuil yHugepcumem umenu Huzamu, 2. Tawkenm,
Y3bexucman

Annotanusi. OMHON W3 TTaBHBIX 33]1a4 COBPEMEHHOW CHUCTEMBI 00pa30BaHUS SBISETCS MOMCK
nyTel obecriedeHns: MPoeCcCHOHATBHOTO U JIMYHOCTHOTO Pa3BUTHS O0YYAIOIIErocs, MPEJOCTaBICHHS
0a30BOro ¥ TYMaHW3UPOBAaHHOTO oOpa3zoBaHus. VccrnemoBaHne u pa3zpaboTKa HAyYHO OOOCHOBAaHHBIX
HUHTCTPUPOBAHHBIX JUIAAKTUYCCKUX CHCTEM O6pa3OBaHI/IH, OCHOBAHHBIX Ha HCIIOJb30BAHHN HOBBIX
METOJIOB U CPENICTB 00yUEHHs HapsIy C MeIarorndeckKuMu 00pa30BaTeIbHBIMU TEXHOJIOTUSIMH, TAKUMHU
KaK JINYHOCTHO-OPHEHTHPOBAaHHBIE, MOJYJBHBIE, NpoOieMHble, AuphepeHIMPOBaHHBIE TEXHOIOTUU
o0y4eHus, OOBENUHSIONINE U 3aKPEIUISIONINe BCe Mpeasiayinne noctmwkeHus.CyecTByer npobieMa
OOHOBIICHUSI O0ECHEYECHUS] BCEMH TPAJUIMOHHO CIIOKHBIIUMHCS TEXHOJIOTHSIMH B OTEYECTBEHHOM
BBICIIEM O0Opa3oBaHMM, a Takke HEOOXOIMMOCTh PAa3BUTHS YHHBEPCAIBHBIX 00pa30BaTEbHBIX
TexHojiorud. IloHsTHE «HOBBIE I/IH(i)OpMaHI/IOHHI)Ie TCXHOJIOTUN» - OYCHbL MIMPOKOEC IIOHATHE,
[TpunaraTenbHOE «HOBOE» OTHOCHUTCS K pabOTe MHHOBAIIMOHHOM, TO €CTh PaJMKaIbHO OTIMYAIOIISHCS
OT TpeIbIylniell NesATeNbHOCTH, KOPEHHBIM O0pa3oM MEHSIOIICH COAEp)KaHUE DPa3IMYHBIX BHUJIOB
JesITEIbHOCTH. BO3MOKHO CO3[]aHHE MPOTPaMMHBIX TPOJYKTOB C HCIOJB30BAaHHEM Ppa3IMYHBIX
COBPEMCHHBIX TEXHHUYCCKUX CPCACTB U MHCTPYMCHTAJIBHBIX CPCJ, UCIIOJL30BAHUC KOTOPBIX MMO3BOJIACT
aBTOMAaTH3MPOBATh TOT WJIM MHOW BUJ JAEATEIBHOCTH YYaIIUXCs, HO HE BHOCUT HHYEro HOBOTO B
teoputo oOyueHus. [lodToMy B JaHHOW cTaTbe ONpENEIsieTCss €€ MeCTO B COJepKaHUH
MaTEeMaTHYECKOro 00pa30BaHus OyIyNIUX YUYUTEICH M PacCMaTPUBAIOTCS BOIPOCH MH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX ()OPM M CPEJCTB O0YUEHHsI MaTeMaTHKe B paMKax MpodeccCroHaIbHOM MOr0TOBKA
yUYHTENeH MaTeMaTHKH.

KawueBbie coBa: yduTenb MareMaTWKd, WH()OPMAIMOHHOE TPOCTPAHCTBO, MEJaroruka,
OTIMICAaHHE CTPYKTYP, HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX CPEACTB, TEXHOJIOTHS 00yICHHUS.
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Annotation. This research essay examines Kazakhstan's efforts to integrate STEM education,
including mathematics, into its national education system. The country has undertaken a number of
initiatives, including the establishment of specialized schools for science, technology, engineering, and
mathematics, teacher training programs, and a new national curriculum that focuses on the teaching and
learning of subjects related to science, technology, engineering, and mathematics. To assess the
effectiveness of a country’s efforts, the paper uses a literature review, SWOT analysis, and statistical
analysis. The literature review examines previous studies on science, technology, engineering, and
mathematics education and its impact on students’ academic and career success. The SWOT analysis
shows the use of science, technology, engineering, and mathematics in mathematics education in
Kazakhstan. Finally, the statistical analysis evaluates trends and patterns in the use of science,
technology, engineering, and mathematics in mathematics education based on available data. The
research paper concludes that Kazakhstan's efforts to reform its education system and integrate science,
technology, engineering, and mathematics education into its curriculum are promising. However, further
efforts are needed to address challenges such as teacher shortages and uneven access to resources to
ensure the success of STEM education in the country. The results can serve as a reference for
policymakers and educators in Kazakhstan and other countries looking to improve their education
systems through the integration of STEM subjects.

Keywords: STEM education, mathematics education, educational reform, teacher training,
curriculum development, project-based learning, digital resources.

Introduction. The integration of STEM technology into mathematics education has
been a popular topic of discussion in recent years. It has been demonstrated that the use of
technology can improve the teaching and learning of mathematics by making it more
interactive, engaging, and relevant. This article aims to discuss the methodological basis of the
use of STEM technology in mathematics education and its application in Kazakhstan. STEM
(science, technology, engineering, and mathematics) education is a growing field that seeks to
integrate these subjects in an interdisciplinary manner. A key goal of STEM education is to
demonstrate ability. Students to inventive solutions, research services andpractical formats.
Expected result - functional literacy students, their life and professional prospects, confidence
in your own strength. According to Manan [1], the integration of these subjects is important for
developing the critical thinking and problem-solving skills that are necessary for success in the
21st century. The use of technology in mathematics education has become an increasingly
important component of STEM education, as it can be used to enhance teaching and learning in
the subject. Belbase [2] note, technology provides a means of engaging students, providing
visual and interactive experiences, and helping them to learn mathematical concepts more
effectively. As a result, many educators are exploring ways to integrate STEM technology into
mathematics education in order to enhance student engagement and achievement.Integrated
STEM has the potential to increase students’ interest in STEM education. However, before
students can be immersed in the key principles of STEM, their teachers first need to be trained
in these key principles themselves [3].
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In Kazakhstan, as in many other countries, there is a growing interest in the use of
STEM technology in mathematics education. In recent years, the government of Kazakhstan
has made significant investments in education, particularly in the areas of STEM and digital
technology. As a result, there has been a push to integrate these subjects into the country's
education system at all levels, from primary school through to university. This has led to a
greater focus on the use of STEM technology in mathematics education, as educators seek to
provide students with the tools they need to succeed in a rapidly changing world. As
Almukhambetova and Kuzhabekova [4] note, the introduction of new educational standards has
placed greater emphasis on the use of technology in mathematics education in Kazakhstan.
Despite the growing interest in the use of STEM technology in mathematics education, there
are still many challenges that need to be addressed. These include the need for appropriate
teacher training, the development of effective curriculum materials, and the need for ongoing
evaluation and assessment of the impact of technology on student learning. In order to fully
realize the potential of STEM technology in mathematics education, it is important to address
these challenges and work towards developing a comprehensive approach to integrating
technology into the teaching and learning of mathematics. As Suh and Moyer-Packenham
suggest, teacher education is an important component of this process, as teachers need to be
equipped with the knowledge and skills necessary to effectively integrate technology into their
teaching practices.

Recent studies have highlighted the importance of integrating STEM education,
including mathematics, into national education systems to prepare students for the demands of
the modern economy. According to national statistics [5], the emphasis on STEM education is
due to the growing need for individuals with strong quantitative and technical skills in high-
tech industries. Additionally, researchers such as Bybee have emphasized the importance of
STEM education in fostering critical thinking, problem-solving, and creativity in students.
Other studies have focused specifically on the use of technology in mathematics education,
with scholars like Hoyles and Lagrange advocating for the integration of digital tools and
resources to support the teaching and learning of mathematics. In the context of Kazakhstan,
scholars likeL. He, G. Zhou, G. Salinitri, & L. Xuhave emphasized the importance of
integrating STEM education into the national curriculum to prepare students for careers in the
country's growing high-tech industries [6]. Overall, the literature supports the importance of
STEM education, including mathematics, in preparing students for the demands of the modern
economy and in fostering critical thinking and problem-solving skills.

In addition to the aforementioned studies, there have been several other studies that
have explored the effectiveness of integrating STEM technology in mathematics education. For
example, a study by Kebritchi et al. (2010) found that the use of online learning tools in
mathematics classes improved student engagement, motivation, and achievement. Similarly, a
study by Martinovic et al. (2012) found that the use of computer-based simulations in
mathematics instruction improved students’ conceptual understanding and problem-solving
skills.

Another area of research has focused on the benefits of integrating real-world
applications into mathematics instruction. A study by S. Kocabas, B. Ozfidan & LM. Burlbaw
[7] found that the use of real-world problems and projects in mathematics instruction improved
students' critical thinking and problem-solving skills, as well as their motivation and
engagement in the subject.

Overall, the literature suggests that integrating STEM technology in mathematics
education can have positive effects on student achievement, motivation, and engagement.
However, effective implementation requires careful consideration of pedagogical approaches,
teacher training, and access to resources. Further research is needed to explore the most
effective ways to integrate STEM technology in mathematics education and to address
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challenges such as teacher training and unequal access to resources. The lesson at the circle is
conducted according to the STEAM education model. In each lesson, we choose a robot that
will perform some task. First, we determine what scientific knowledge we need for the robot to
work and study them from a specific field of science. Next, we analyse how to build a robot,
what it will take, and what details. Next, the most important thing is to build a robot from a
constructor. It is mandatory to test the robot's operation and eliminate flaws and problems.
After that, use it in life.

Materials and methods. This study employs a literature review methodology to
analyse and synthesize the existing research on the methodological foundations of using STEM
technology in mathematics education. The study also includes a case study of Kazakhstan to
illustrate how these methodological foundations are being applied in practice.The integration of
STEM technology in mathematics education requires a well-planned and well-executed
approach. This approach should include the selection of appropriate technology tools, the
development of relevant content and activities, and the design of effective assessments to
evaluate student learning outcomes. As Gadanovic and Zlatanovic suggest, the selection of
appropriate technology tools should be based on the specific learning objectives, student needs,
and available resources. The development of relevant content and activities should take into
account the affordances and limitations of the technology tools and the pedagogical goals of the
lesson. The design of effective assessments should align with the learning objectives and
evaluate student performance on the relevant mathematical concepts and skills.

When it comes to researching the methodological foundations of using STEM
technology in mathematics, there are several approaches that researchers can take. One of the
most common approaches is a quantitative research design, which involves collecting and
analysingnumerical data to identify trends and patterns in the use of STEM technology in
mathematics education. This method is often used to evaluate the effectiveness of STEM
education programs and to identify areas where improvements can be made.

Another approach is qualitative research, which involves collecting and analysingon-
numerical data, such as interviews, observations, and case studies. This method is often used to
gain a deeper understanding of the experiences and perspectives of teachers and students who
use STEM technology in mathematics education. Qualitative research can provide valuable
insights into the factors that influence the successful implementation of STEM education in
different contexts.

Mixed-methods research is another approach that combines quantitative and qualitative
methods to gain a more comprehensive understanding of the use of STEM technology in
mathematics education. This approach can provide a more nuanced understanding of the
complexities of STEM education and can help to identify both the strengths and weaknesses of
different approaches.

Ultimately, the choice of research methodology will depend on the specific research
question being asked and the context in which the research is being conducted. It is important
to carefully consider the strengths and limitations of each method and to choose the approach
that is most appropriate for the research question at hand.

The effective integration of STEM technology in mathematics education also requires a
consideration of the broader social and cultural contexts in which teaching and learning take
place. As Borko, Koellner, and Jacobs (note, the cultural and social backgrounds of students
can influence their engagement with technology and their understanding of mathematical
concepts. Therefore, it is important to design technology-enhanced lessons that are culturally
responsive and inclusive. This can be achieved through the use of culturally relevant examples
and contexts, the incorporation of diverse perspectives, and the creation of an inclusive
classroom environment [8]. By doing so, teachers can help to promote equity and access to
high-quality mathematics education for all students.
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The use of STEM technology in mathematics education is based on several
methodological foundations. One of the most important is constructivism, which emphasizes
the importance of active student participation in the learning process. The use of technology
can facilitate this by providing opportunities for students to explore mathematical concepts in a
variety of ways. Another important foundation is the use of real-world applications to make
mathematics more relevant and meaningful to students. Technology can provide access to a
wide range of real-world data and simulations, allowing students to apply mathematical
concepts to practical situations.

Another methodological foundation of using STEM technology in mathematics
education is the use of inquiry-based learning. This approach emphasizes the importance of
student-led investigations and problem-solving, which can be facilitated through the use of
technology. Technology can provide students with access to a wide range of resources, tools,
and data that can support their inquiry-based learning. The use of STEM technology in
mathematics education can be informed by a variety of educational theories and approaches.
For example, the work of Papert (1993) and his development of constructionist emphasize the
importance of learners actively constructing their own knowledge through hands-on
experiences and the use of technology tools. In mathematics education, this approach can be
applied through the use of tools like Logo, which allows students to create their own programs
and models that help to illustrate mathematical concepts and relationships.

Results and Discussions. Another relevant approach to the use of STEM technology in
mathematics education is social constructivism, which highlights the role of social interactions
and collaborative learning in knowledge construction. As Vygotsky suggests, learning is a
social process that is mediated through interactions with others and with the environment. In
mathematics education, social constructivism can be applied through the use of collaborative
learning activities, such as problem-solving tasks and group projects, that encourage students to
work together to explore and understand mathematical concepts.

The use of STEM technology in mathematics education can also be informed by
contemporary theories of learning, such as connectivism. Connectivism emphasizes the
importance of networked learning and knowledge creation through the use of digital tools and
resources. In mathematics education, this approach can be applied through the use of online
resources, such as video tutorials and interactive simulations, that allow students to connect
with others and explore mathematical concepts in a more collaborative and flexible manner. As
Siemens (2005) argues, connectivism represents a new paradigm for learning that is well-suited
to the fast-paced and dynamic nature of the digital age.

In Kazakhstan, the use of STEM technology in mathematics education is gaining
popularity. The country has developed a national strategy for the development of STEM
education, which includes the use of technology in teaching and learning. Since government
support for scientific and technological research isinvestments that are intended for the future,
according to experts, it is necessary to increase the share of investments as a percentage of
GDP from2% in 2010 up to 2.5-3% - in 2015 through increased funding. Thus, the solution to
the above problems is achievedthrough direct government intervention. The strategy
emphasizes the importance of developing students' skills in using technology for problem-
solving, data analysis and communication [9].

One example of the application of STEM technology in mathematics education in
Kazakhstan is the use of interactive whiteboards in classrooms. These whiteboards allow
teachers to present mathematical concepts in a more interactive and engaging way, and provide
students with opportunities to explore and manipulate mathematical concepts. Another example
is the use of online resources and simulations to support inquiry-based learning. These
resources allow students to investigate mathematical concepts in a more hands-on way, and can
help to make mathematics more relevant and meaningful.
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In this main part of this academic essay focuses on analysing the use of STEM
technology in mathematics education based on the previously discussed methodological
foundations. The three main methodologies explored are behaviorism, constructivism, and
connectivism, each offering unique approaches to facilitating student learning.

Behaviorism emphasizes the importance of external reinforcement and rewards in
promoting learning, which can be achieved through the use of educational games and
simulations that provide immediate feedback and rewards for correct answers. However, it has
been criticized for focusing on surface-level behaviors and outcomes, which may not encourage
a deeper understanding of mathematical concepts.

Constructivism, on the other hand, emphasizes the internal construction of knowledge
through inquiry-based and project-based learning experiences. This approach allows students to
develop a deeper understanding of mathematical concepts through active exploration and
problem-solving. However, it may not be as efficient for covering a large amount of content in
a short amount of time, as it focuses more on in-depth exploration and understanding of a
limited number of concepts.

Connectivism emphasizes the networked nature of learning and the importance of
building connections with others and with digital resources. This methodology allows for
students to learn collaboratively and engage with a wider range of resources beyond traditional
textbooks and lectures. However, it may require a higher level of technological proficiency and
self-regulated learning skills from students, which may not be feasible for all learners.

It is important to note that these methodological approaches are not mutually exclusive,
and educators may integrate elements of each approach depending on the specific learning
goals and needs of their students. For example, educational games may incorporate behaviorist
principles for immediate feedback and rewards, but also provide opportunities for constructivist
learning through inquiry-based challenges and problem-solving. Online collaborative
environments may allow for connectivist learning through networked interactions, but also
scaffold learning through prompts and guidance [10].

Based on the analysis of the three methodological approaches, it is clear that each
approach offers unique strengths and limitations for integrating STEM technology into
mathematics education.Behaviorism offers the advantage of providing immediate feedback and
rewards for correct answers, which can be highly motivating for students. This is particularly
useful for repetitive practice activities, such as memorizing mathematical facts or practicing
computational skills. However, behaviorism may not be as effective in promoting deep
understanding of mathematical concepts, as it focuses more on surface-level behaviours and
outcomes.Constructivism, on the other hand, offers the advantage of promoting active
exploration and problem-solving, which can lead to a deeper understanding of mathematical
concepts. This approach encourages students to construct their own knowledge through
inquiry-based and project-based learning experiences, rather than simply memorizing
information. However, constructivism may not be as efficient in covering a large amount of
content in a short amount of time, as it focuses more on in-depth exploration and understanding
of a limited number of concepts.

Connectivism offers the advantage of promoting networked learning and collaboration,
which can be highly engaging for students and allow them to access a wider range of resources
and perspectives beyond traditional textbooks and lectures. This approach encourages students
to build connections with others and with digital resources, which can support lifelong learning
and development. However, connectivism may require a higher level of technological
proficiency and self-regulated learning skills from students, which may not be feasible for all
learners.

In practice, educators may integrate elements of each approach depending on the
specific learning goals and needs of their students. For example, educational games may
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incorporate behaviorist principles for immediate feedback and rewards, but also provide
opportunities for constructivist learning through inquiry-based challenges and problem-solving.
Online collaborative environments may allow for connectivist learning through networked
interactions, but also scaffold learning through prompts and guidance.Overall, the integration of
STEM technology in mathematics education requires careful consideration of the
methodological foundations of behaviorism, constructivism, and connectivism, and how they
can be adapted and integrated to create effective and engaging learning experiences for
students. Further research is necessary to explore the most effective ways to incorporate STEM
technology in mathematics education, particularly in the context of Kazakhstan and other
countries seeking to enhance their STEM education initiatives.In support of the advantages and
limitations of each methodological approach, there is a growing body of research by prominent
scholars in the field of education.Forbehaviorism, B.F. Skinner's research on operant
conditioning has shown the effectiveness of reinforcement in shaping behavior. Skinner's work
has been applied to the development of educational games and simulations that provide
immediate feedback and rewards for correct answers, as noted by Schmidt and Ralphs (2019)
[11].

In constructivism, Jean Piaget's theory of cognitive development emphasizes the
importance of active exploration and discovery in constructing knowledge. Lev Vygotsky's
sociocultural theory emphasizes the role of social interaction and scaffolding in supporting
learning, as noted by Kozulin (2003). Seymour Papert's constructionist approach emphasizes
the use of technology, particularly programming languages, to support student learning and
creativity, as noted by Kafai and Resnick (1996). Connectivism has been championed by
George Siemens and Stephen Downes, who advocate for the importance of networked learning
in a digital age. Siemens' theory of connectivism emphasizes the role of networked resources
and connections in learning, while Downes' concept of a personal learning environment
emphasizes the importance of learners taking control of their own learning and building
connections with others and with digital resources, as noted by Downes (2012).

Overall, the work of these scholars supports the importance of understanding the
strengths and limitations of each methodological approach and adapting them to create
effective and engaging learning experiences for students, particularly in the context of STEM
education in Kazakhstan and other countries.

Kazakhstan has been making significant efforts to reform its education system and
integrate STEM subjects, including mathematics, into its curriculum. The country's education
reform agenda is part of a larger national development strategy aimed at improving the
country's economic and social development through human capital investment. In 2011,
Kazakhstan launched a major education reform initiative called «New Kazakhstan Education
Development», which included a number of measures aimed at improving the quality and
relevance of education at all levels. One of the key objectives of the reform was to strengthen
the teaching and learning of STEM subjects, including mathematics, in order to prepare
students for careers in the country's growing high-tech industries. As part of this initiative, the
government has invested heavily in upgrading school infrastructure and teacher training
programs to support the implementation of STEM education. The government has also
established partnerships with leading international organizations and educational institutions to
provide expertise and support for STEM education initiatives. One of the major initiatives
undertaken by the government is the establishment of specialized STEM schools, where
students receive a high-quality education focused on science, technology, engineering, and
mathematics. These schools are designed to provide students with the knowledge and skills
needed to pursue careers in STEM fields [12].

Another significant effort has been the development of a new national curriculum that
emphasizes the teaching and learning of STEM subjects. The curriculum includes a focus on
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project-based learning and the integration of technology in mathematics instruction. The
government has also introduced a new standardized test, the National Assessment of
Educational Achievement, which includes an emphasis on STEM subjects. While these efforts
have been promising, there are still challenges to be addressed in the implementation of STEM
education in Kazakhstan. One challenge is the shortage of qualified teachers with expertise in
STEM subjects. To address this, the government has implemented teacher training programs to
provide teachers with the skills and knowledge needed to effectively teach STEM subjects.

Another challenge is the lack of access to modern technology and educational resources
in some parts of the country, particularly in rural areas. To address this, the government has
invested in upgrading school infrastructure and providing access to digital resources, such as
online textbooks and educational software. Kazakhstan's efforts to reform its education system
and integrate STEM education, including mathematics, into its curriculum are promising.
Through investment in teacher training and infrastructure, the government is taking steps to
prepare its students for careers in high-tech industries and to build a more competitive and
prosperous economy. However, ongoing efforts are needed to address challenges such as
teacher shortages and unequal access to resources to ensure the success of STEM education in
the country. Establishing cooperation with universities and research centres for joint research
and data exchange on successful STEM implementation practices. These recommendations will
help improve the collection of new data on the topic of STEM technology research in
mathematics education in Kazakhstan. The data collection and analysis process, based on a
combination of quantitative and qualitative methods, will provide a more complete
understanding of the current state of STEM education and identify areas for its further
development and improvement. This, in turn, will contribute to the creation of an effective and
adaptive educational system capable of meeting the requirements of the modern labor
market.The experimental group received consent to participate in the research work from
students and parents studying on the basis of the KSU «school-Lyceum No. 187 named after
M. Shokai» of Kyzylorda. In the control group there were students of classes with a slight
decrease in annual performance. Even then, the class teacher and parents became interested in
knowing the results of the children in the experimental group after the research work.For the
two groups selected for the study, | spent all stages of the experiment during the entire
academic year.

To compare the selected two groups, | tried to create a special author's program in the
form of a project. The reason | did so was that there was no material base ready for the
experiment. It is designed to improve and develop knowledge, taking into account the age
characteristics of students. My main goal was to supplement this project as a specific
methodological tool in case of successful results of the experiment.

SWOT analysis is a useful tool to evaluate the strengths, weaknesses, opportunities, and
threats of any system or initiative. In the case of Kazakhstan's use of STEM technology in
teaching math, a SWOT analysis can help to identify the potential benefits.

Strengths: One of the strengths of using STEM technology in teaching math in
Kazakhstan is that it can increase student engagement and motivation. Interactive and hands-on
activities, such as coding and robotics, can make math more interesting and accessible to
students. Additionally, STEM technology can help to develop critical thinking, problem-
solving, and analytical skills that are highly valued in the modern workforce. Another strength
is that the use of STEM technology in teaching math can help to address the shortage of
qualified STEM professionals in Kazakhstan. By encouraging students to pursue STEM
careers, the country can build a stronger and more competitive workforce.

Weaknesses: one of the weaknesses of using STEM technology in teaching math is the
potential for unequal access to resources. Students in rural or underprivileged areas may not
have access to the same technology and educational resources as their urban counterparts. This
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can create a digital divide and exacerbate existing inequalities in the education system. Another
weakness is the shortage of qualified teachers with expertise in STEM subjects. Without proper
training and support, teachers may struggle to effectively integrate STEM technology into their
teaching methods.

Opportunities: one of the opportunities of using STEM technology in teaching math is
the potential to improve the quality and relevance of education in Kazakhstan. By incorporating
modern technology and teaching methods, the country can ensure that its students are well-
prepared for the demands of the modern workforce. Another opportunity is the potential for
international collaboration and partnerships. By working with leading educational institutions
and organizations, Kazakhstan can gain access to expertise and resources that can help to
improve its STEM education initiatives.

Threats: one of the threats of using STEM technology in teaching math is the potential
for overreliance on technology. If not properly balanced with traditional teaching methods, the
use of STEM technology may lead to a narrow focus on technical skills at the expense of
critical thinking and problem-solving.Another threat is the potential for a mismatch between
the skills developed in the education system and the demands of the workforce. If the education
system focuses too narrowly on STEM subjects, it may overlook the importance of other skills,
such as creativity and interpersonal communication that are highly valued by employers (figure
1).

The impact of using STEM on Math
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Figure 1 — The impact of using STEM on Math

In general, a SWOT analysis of the use of STEM technology in teaching math in
Kazakhstan reveals both strengths and weaknesses. By addressing these weaknesses and
capitalizing on the opportunities presented by STEM education, Kazakhstan can build a
stronger and more competitive workforce that is well-prepared for the demands of the modern
economy. The use of STEM technology in mathematics education requires careful
consideration of the strengths and limitations of various methodological approaches. While
behaviourism, constructivism, and connectivism offer distinct perspectives on learning, they
can be integrated and adapted to create meaningful and engaging learning experiences for
students. Further research is necessary to explore the most effective ways to incorporate STEM
technology in mathematics education, particularly in the context of Kazakhstan and other
countries seeking to enhance their STEM education initiatives.

For a deeper understanding of the effectiveness of the introduction of STEM
technologies in teaching mathematics in Kazakhstan and the optimization of educational
processes, it is necessary to develop a data collection system based on a variety of information
sources and methods. Here are some recommendations to improve this process: Creation of
questionnaires and surveys- development of standardized questionnaires for students, teachers
and administrators who will evaluate the perception and effectiveness of STEM technologies in
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the educational process. The questions should cover various aspects, from the level of
engagement to the perception of difficulties. Introductory data on academic performance- using
data on student performance before and after the introduction of technology to analyse the
impact of educational initiatives. Interviews and focus groups -organization of interviews and
focus groups for in-depth analysis of the experience of participants in the educational process
(students, teachers, parents). This method will allow us to collect qualitative data on the
perception of STEM education and its impact on the educational process. Case stages -
conducting case stages on the basis of educational institutions that actively use STEM
technologies to identify successful practices and problems faced by teachers and students.
Regular surveys- establishment of a system for regular monitoring of the implementation of
STEM technologies in order to assess their effectiveness and seek feedback from participants in
the educational process. This can be done on a semester or annual basis. Big Data Analysis:
The application of big data analysis techniques to identify trends and patterns in student
performance and engagement in STEM disciplines.The choice of a specific target group
(students, teachers, schools) for research in the field of STEM technologies in mathematics
education is determined by several key factors that are interrelated with the goals, scope and
methodology of the research.Justification for the selection of the target group.Students are the
main audience targeted by innovations in education, including STEM technologies. Their
inclusion in the study makes it possible to assess the direct impact of technology on the level of
mastering mathematical knowledge, the development of critical thinking and problem solving
skills.Logic: The focus on students provides an opportunity to explore the impact of technology
on the end users of educational programs.Teachers play a central role in the implementation of
STEM technologies. They make decisions on how to integrate new approaches, which tools to
use, and adapt materials to educational purposes.Logic: Studying the views, experiences and
practices of teachers helps to understand the effectiveness and barriers of technology
application.Schools:The institutional level (schools) provides data on the systemic aspects of
STEM implementation: policies, infrastructure, budgets and scaling.Logic: School-level
research provides a more comprehensive understanding of the impact of technology and its
long-term potential.

Conclusions. In summary, integrating STEM education, including mathematics, into
Kazakhstan’s school curriculum could significantly improve the country’s economic and social
development. By investing in teacher training and infrastructure, the government is taking steps
to prepare its students for careers in high-tech industries and build a more prosperous and
competitive economy. The use of both quantitative and qualitative data provides a more
complete picture of the problem under study. Example: the combined study of institutional
aspects through questionnaires and case stages makes it possible to identify both common
patterns and unique cases. The detailed definition of research objectives and the associated
methodology provide a structured and transparent approach to the study of STEM technologies
in mathematics education. This approach increases the credibility of the results, making them
representative, well-founded and useful for practical application in the field of education.
However, challenges remain in implementing STEM education in the country, including a
shortage of qualified and specialized teachers in STEM subjects and uneven access to
resources in some regions of the country. These challenges must be addressed through
continued efforts to ensure the success of STEM education initiatives in Kazakhstan. Despite
these challenges, the government’s efforts to reform the education system and integrate STEM
education remain promising. The establishment of specialized schools in the fields of science,
technology, engineering and mathematics, the development of a new national curriculum and
the implementation of a new standardized test all demonstrate a desire to improve the quality
and relevance of education in the country. In addition, the SWOT analysis conducted highlights
the strengths, weaknesses, opportunities and threats associated with integrating science,
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technology, engineering and mathematics education into the school curriculum. This analysis
provides a framework for addressing the challenges and maximizing the potential benefits of
science, technology, engineering and mathematics education initiatives in Kazakhstan. In
summary, the successful integration of science, technology, engineering and mathematics
education into the school curriculum has the potential to transform education and improve the
economic and social development of Kazakhstan. Continuous efforts are needed to address the
challenges and ensure the success of science, technology, engineering and mathematics
education initiatives in the country.
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AnHotanusi. B cratee paccmarpuBarorca ycwnus Kasaxcrana no wunterpanuu STEM-
o0pa3oBaHUs, BKJIIOYas MaTeMaTHKY, B HALlMOHAIBHYIO cucTeMy oOpazoBanusa. CTpaHa HpeanpUHsIIa
pSAA WHALWATHB, BKIIOYas co3manne kol STEM, mporpamMm NOATOTOBKH y4YuTelned W HOBOM
HAIlMOHAJILHOM y4eOHOH MporpaMMbl, B KOTOpOH 0CO0O€ BHHUMAaHHE YIENACTCS NPENoAaBaHUIO U
m3ydennto mnpeameroB STEM. Hecmotps ©Ha wMHOrooOemaromue ycwnusi, BHeapenune STEM-
obpazoBanus B KaszaxcraHe mno-mpexHeMy CTaJKuBaeTcsi ¢ MpoOieMamH, BKIOYas HEXBATKY
KBaJIM(HUIMPOBAHHBIX MpenojaBaTeieldl M HEPaBHBIH IOCTYNl K pecypcaM B HEKOTOPHIX PErHOHax
ctpanbl. J{nst u3ydenus: >pQGeKTUBHOCTH YCUIMK CTPaHBl B CTAaThe HCIIONB3YETCsl 0030p JHUTEPaTyphl,
SWOT-ananu3 u cratucTHdeckuidl aHanu3. B 0030pe nmuTEpaTypbl paccCMaTpUBAIOTCS HPEABIIYIIHC
uccnenoBanus STEM-00pa3oBaHus U €ro BIMSHUE HA aKaJeMUYECKHUE U KapbEePHbIE YCIIEXH CTYAECHTOB.
Hakonen, crarucTuyeckuii aHajaW3 OICHWBAeT TEHACHLUMH M MoJenu wucnoib3oBaHus STEM B
MaTeMaTHYeCKOM 00pa30BaHMM HAa OCHOBE MMEIOLINXCS JaHHBIX. B nccienoBaTenbckoM scce JenaeTcst
BbIBOA, 4TOo ycuiausi Kasaxcrana mo pedopMHpOBaHHIO CBOEH cCHUCTEMBI OOpa30BaHMSA M MHTETPaLUU
STEM-o0pa3oBanus, BKIOYass MaTeMaTHKy, B CBOIO  Yy4eOHYIO TpOrpamMmy  SIBISIEOTCS
MHoroobOemaronumu. OIHaKO HeOOXOIUMBI JAaNbHEHIINE YCUIIHS JIJI PEIICHUS TaKUX MPoOJieM, Kak
HEXBaTKa y4YHUTeleld W HepaBHOMEpHBIA MOCTYyI K pecypcaM, 4ToObl obecrieunth ycmex STEM-
oOpazoBaHMsi B cCTpaHe. Pe3ympTaThl 3TOTO HCCIEAOBAHHS MOTYT IOCIYXXKHTh PYKOBOJCTBOM JUIS
MOJIMTUKOB M TpenofaBaTeneil B KazaxcraHe, a Takxke B JPYrHMX CTpaHaX, CTPEMSIIMXCS YIy4IIUTh
CBOW CHCTEMBI 00pa30BaHus TIOCPEICTBOM HHTeTpanuy npeametoB STEM.

KamoueBbie ciaoBa: STEM-oOpa3oBanme, mareMaTHdeckoe oOpazoBaHHe, 00Opa3oBaTelbHAS
pedopma, MOAroToBKa yuuTelnel, pa3paboTka y4eOHBIX MporpamMm, MPOeKTHOE oOydeHHe, H(POBbIC

pecypcel.

MATEMATUKA CABATBIHJA STEM TEXHOJIOT'UACBIH KOJIIAHY APKBLJIBI
OKYWBUIAPABI 3EPTTEY ’K¥YMbBICBIHA BAFBITTAY

Hoct C., PhD, npodeccop
Axaraii A.A., Mmatemaruka negarorrepin gaspinay bbb-H mokropaHTh

Xaoowcemmene ynugepcumemi, Ankapa K., Typxus

AngaTna. Makanaga KazakcranHbIH YATTHIK OitiM Oepy kyiiecine STEM-0inim Oepyi, COHBIH
iITiHIe MaTeMaTUKaHbI eHTi3y OOMBIHIIIA KAIBINITaCKaH dfic Tacinuepai 3eprreiai. Kazakcranna STEM-
OuiM OepyJi eHrizyjae o Jie KUBIHABIKTAP Oap, COHBIH ilmiHAe OUTIKTI MyFaJiMACPIIH TaIIbUIbIFbI
XKOHE eNJIiH Keilip aliMakTapblHAa pecypcTapra Oipel KOMKeTIMALTIK OonMay xoHe T.0. Macernenep
KaJIIBINITACBIIT  OTBIp. Makanana, onebuerrepre momy STEM Oimim Oepy OoO#BIHIIA —alABIHFBI
3epTTeyJIep/i KOHE OHBIH OKYIIBUIAPJIBIH aKaJEMUSIIBIK JKOHE MaHCAIITBIK JKETICTIKTepiHEe BIKIAIbIH
omicremenik Typrbyia 3eprreiimi. SWOT Tanpgay Kazakcranma MaremaTtwkanbl OKbiTyna STEM
KOJJIaHYJBIH KYIITi, oJICi3 JKaKTapbhlH, MYMKIHAIKTepi MeH KayintepiH Oaramaiinel. CoOHBIHIA,
CTaTUCTUKAIBIK TajAay Konjga Oap nepekTep HeriziHae marematukaiblk Oimim Oepyne STEM-ni
KOJJJAHYJIBIH ~ YpJICTepi MEH 3aHJbUIBIKTApBIHA Taljiay >KacallbHAJAbl. 3epTTey MaKalachlH/Ia
Kazakcranubin Oinmim Oepy xyHecin pedopmanay sxeHe STEM 0Oimim Oepyni, OHbBIH immiHe
MaTeMaTHKaHbl OHBIH OKY OafrjapiiaMachlHa HHTErpaunusuiay OoMbIHIIA pedopMaiapra omicTEMeNiK
Tanaynap kacansiHaabl. Anaiina, exneri STEM OiniM Gepy/iiH TaOBICTBUIBLIFBIH KAMTaMachl3 €Ty YIIIiH
MYFalliMIep TAlIIbLUIBIFBI XKOHE PECypCcTapra TeH eMec KODKETIMIUTIK CUSKTBI MOCeIIeNep/li eNry YIliH
TYpaKkThl Kyw-xirep Kaxer. byn 3eprreynin Hotwkenepi STEM monHaepiH MHTerpauusiay apKbUIbl
O1nmim Oepy *KyHeciH kakcapTy sl Makcat eteTiH Kasakcranmarbl xoHe O6acka enjiep/eri 0iiM carachiHa
MeHeJDKepIiepl MEeH IeJjarortap yIiH Heri3ri OarbITTHIK Kypai 00ia anajibl.

Tipex ce3mep: STEM 6inim Oepy, Marematukanblk Oinim, Oigim Oepy pedopmacel,
MyFaJliMAEpIiH OUTKTIIIiH apTTBIpy, OKy OarjapiamainapblH 93ipiey, >KOOaJbIK OKBITY, LH(PIBIK
pecypcTap.
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Annotation. Math anxiety is a significant concern for many educators and policymakers due to
its negative impact on students' math performance and career prospects. Various empirical studies have
been conducted to examine the factors predicting math anxiety, typically based on a limited set of
predefined variables, such as math performance and students' self-perception. However, to fully
understand the nature of math anxiety, it may also be beneficial to conduct research based on more
complex predictive models using a broader set of variables. In this context, our study aims to develop
predictive models to forecast the level of math anxiety in students and identify key predictors
influencing its occurrence. The study employs three statistical models: random forest, logistic
regression, and hierarchical generalized linear models (HGLM). Each model has its own advantages and
disadvantages. Applying all three models provides valuable insights into understanding the nature of
math anxiety. The results show that the random forest and logistic regression models demonstrate high
prediction accuracy. The key predictors identified by these models include self-confidence, problem-
solving ability, and fear of failure. These factors significantly impact the development of math anxiety.
The study's findings highlight the need for a comprehensive approach to identifying and reducing math
anxiety. Practical recommendations include improving educational methodologies and supporting
students' emotional well-being, which may help enhance their academic performance.

Keywords: Math anxiety, math performance, predictive models, random forest, logistic
regression, hierarchical generalized linear models (HGLM)

Introduction. At the end of 2023, the Organization for Economic Cooperation and
Development (OECD) published the initial results of the global PISA 2022 study. Among the
81 countries and economic regions that participated in the assessment, 15-year-old students
from Kazakhstan ranked 51st [1]. This was a significant moment for Kazakhstan, as the
government had high expectations for the study results. However, the results did not show
much improvement compared to the previous assessment, which recorded the lowest
performance in the country’s history of participating in PISA.

PISA, short for the Program for International Student Assessment, is a comprehensive
study aimed at evaluating the academic achievements of students worldwide. Launched in
2000, the program operates on a three-year research cycle, focusing alternately on reading,
mathematics, and science. In the global PISA 2022 study, Kazakh students scored below the
OECD average in mathematics, reading, and science. This significant gap has prompted the
Kazakh government to prioritize improving students' performance on PISA tests. To achieve
this goal, the government needs to identify the key factors contributing to these deficiencies.

Low achievement and low participation in mathematics are problems faced by many
countries. Some aspects of mathematics appear cognitively challenging for many people, and
some have moderate or severe specific math learning disabilities. However, not all math
difficulties are related to cognitive problems [2]. A significant number of children and adults
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experience math anxiety, which can seriously impair their learning and performance on math
tasks, either due to avoiding math-related activities or from working memory overload during
mathematical tasks. Overall, research shows that up to 30% of adults report moderate to severe
math anxiety, experiencing fear or dread when confronted with math [3].

Data from the PISA study show a consistent negative correlation between math anxiety
and math achievement both at the national level and across various participating countries.
Among the 64 educational systems that participated in PISA 2012, it was found in 63 cases that
students with higher levels of math anxiety performed worse in math than those with lower
levels of anxiety [4].

Analysis of data from all participating countries reveals significant implications.
Specifically, an increase of one unit in a student's math anxiety index in PISA corresponds to a
noticeable decrease of 29 points in their math score, indicating a moderate effect size [4].
Moreover, previous research on anxiety has shown that students in Asian countries experience
greater math anxiety compared to those in Western European countries [5]. This difference is
attributed to cultural and educational factors, such as setting ambitious goals and adhering to
strict standards.

The study of math anxiety has been a significant area of research since the term
"number anxiety" was introduced by Dreger and Aiken in 1957 [6]. Furthermore, in recent
years, this topic has gained increasing recognition and interest. Scholars define math anxiety as
a feeling of stress and anxiety that interferes with handling numbers and solving math problems
in everyday situations as well as academic contexts [7].

Numerous studies have traditionally viewed math anxiety as a single concept, but it
seems to encompass various distinct elements. For example, Wang (2020) identified two
distinct aspects of math anxiety among sixth-grade students and high school students [8], which
correspond to the cognitive and emotional dimensions earlier identified in test anxiety by
Dreger and Aiken in 1957 [6]. The cognitive aspect, known as "worry," involves concern about
personal performance and the potential consequences of failure. In contrast, the emotional
aspect, known as "emotional response,” includes feelings of anxiety and stress during tests,
along with associated physiological reactions.

Numerous studies have examined the negative consequences of math anxiety on
students' academic performance. Research on mathematics, as discussed by Levy (2023),
shows a growing correlation between math anxiety and low math achievement over time. This
relationship may be due to the accumulation of negative experiences and the increasing
complexity of math curricula. Additionally, math anxiety not only causes discomfort or stress
during math lessons but also affects overall school experience and career choices [9]. Students
with math anxiety often avoid math-related situations, limiting their competence in the subject
and closing off potential career paths.

As a result, various disciplines have proposed strategies to reduce math-related anxiety.
Psychologists recommend focusing on students' emotional aspects and boosting their
confidence. Meanwhile, math educators offer different methodological approaches to mitigate
math anxiety. Numerous studies have explored ways to reduce math anxiety through various
teaching and learning approaches [10]. However, it should be noted that identifying math
anxiety in students is more important than developing strategies to reduce it. Therefore, this
study aims to: (1) develop predictive models that can accurately forecast the level of math
anxiety in individual students, and (2) identify the key predictors of math anxiety based on the
given model and draw conclusions to help students experiencing math anxiety [11].

Methodology. From a methodological perspective, most empirical studies aimed at
understanding the predictors of math anxiety typically use models that assess the correlational
or structural relationships between a limited number of pre-defined variables related to math
anxiety. In most cases, the analyses are conducted under the assumption of linear relationships
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between predictors and math anxiety. While the assumption of linearity can simplify the
phenomena and improve interpretability, predictions based on linear models may not accurately
reflect reality, especially when there are a large number of nonlinear predictors and higher-
order interactions between variables. This led us to explore more complex predictive models
that are suitable for a broader range of variables, potential nonlinearity, and hierarchically
nested data structures, as this would provide opportunities to identify predictors that might not
have been detected otherwise.

Among the various statistical models proposed for predictive tasks in social sciences,
random forest, logistic regression, and hierarchical generalized linear models (HGLM) were
used and compared. Each model has its own advantages and disadvantages, and none of them is
universally superior to the others. Applying all three models can provide valuable insights into
understanding the nature of math anxiety.

In this study, Python was used for building and evaluating models for predicting math
anxiety. Python was chosen due to its powerful machine learning and data analysis libraries,
such as Scikit-learn, which was used for creating and training logistic regression and random
forest models.

Theoretical Framework

Statistical Models for Predicting Mathematical Anxiety.

Regression models for prediction, specifically logistic regression, are traditionally used
to predict binary outcomes, such as whether a student has mathematical anxiety. Logistic
regression is advantageous due to its simplicity and interpretability, especially when working
with datasets where the number of predictors is relatively small compared to the sample size.
However, in educational contexts, data often have a hierarchical structure [12]. In such cases,
more complex models, such as hierarchical generalized linear models (HGLM), are required to
account for such nested data structures.

Logistic Regression Model.

Logistic regression is widely used for binary classification tasks, where the outcome
variable can take two possible values (e.g., the presence or absence of mathematical anxiety).
The logistic regression model can be expressed as follows:

1“(111-) =Fo +Z:=1ﬁpxp*' 1)

Here, r; is the probability that student iii has mathematical anxiety. 5,- is the intercept,
and g3, is the regression coefficient for predictor p. The coefficients are estimated using the
maximum likelihood method based on available datasets. This model allows for calculating the
probability of a new student having mathematical anxiety, and if this probability exceeds a
predetermined threshold, the student is classified as potentially having mathematical anxiety
[12].

Hierarchical Generalized Linear Model (GLM)

Although logistic regression is suitable for data where predictors are independent,
educational data often contain hierarchical structures. For example, students are grouped within
schools, which violates the independence assumption. HGLMs are more suitable for such
scenarios, as they account for differences in intercepts and regression coefficients across
different clusters (e.g., schools).

HGLM can be defined as follows:

Level 1 (Student-level model):

l ( Tij ) ﬁ N ZP ﬁ
n = i i Xy
1— T 0j p=1 plPij (2)

30



Level 2 (School-level model):

Q
ﬁﬂ':’}’ﬂﬂ+z YojWq; + Uo;
] q=1 177 4q] ] (3)

Q
Boj = Yvo +Zq= REIAL) + Uy

In (3) equations, r;; is the probability that student i in school, j has mathematical
anxiety, By; is the intercept for school j, a §,; is the regression coefficient for predictor p in
school j. w,; represent school-level predictors, and u,; u w,; are random effects accounting
for variation between schools [13].

Reliability and Violations of Assumptions
Both logistic regression and HGLM assume linear relationships between predictors and the log-
odds of the outcome. However, real-world data often do not strictly adhere to this assumption
of linearity [14]. Despite this, regression-based models are known for their reliability and are
often used as baseline models in empirical research. This reliability is particularly important in
educational research, where datasets can be complex and noisy.

Practical Implications

1. Prediction Accuracy: Logistic regression offers a simple approach to predicting
mathematical anxiety with high accuracy in simple data structures. However, its performance
may degrade when applied to hierarchical data due to the violation of independence
assumptions.

2. Model Flexibility: HGLM provides greater flexibility, accounting for the nested
structure of educational data. They allow different schools to have different baseline
probabilities of mathematical anxiety and different predictor effects, leading to more accurate
and context-specific predictions.

3. Interpretation of Coefficients: In logistic regression, the interpretation of
coefficients is relatively straightforward: each coefficient represents the change in the log-odds
of the outcome for a one-unit change in the predictor. In HGLM, interpretation becomes more
complex due to the inclusion of random effects and the hierarchical structure.

4. Application in Educational Research: HGLM is particularly valuable in
educational research, where data are often collected using cluster sampling. They provide a
more accurate representation of the data structure and can lead to more reliable and valid
conclusions [15].

Results. Building a Logistic Regression Model for Predicting Mathematical Anxiety.

A logistic regression model was used to predict mathematical anxiety. Logistic
regression is a powerful tool for binary classification tasks and allows for the assessment of the
influence of various factors on the probability of developing mathematical anxiety. This section
presents the methodology for building the model and analyzing its performance.

The data for the analysis was obtained from a survey conducted among third- and
fourth-year students. The survey included questions about the presence of mathematical anxiety
and factors influencing its development. The main predictors used in the model include self-
confidence, ability to solve mathematical problems, class absences, parental influence, fear of
failure, and teacher effectiveness.

The data was loaded from a CSV file and transformed for use in the model (figures 1-4).
Categorical variables, such as year of study and presence of mathematical anxiety, were
converted into numerical values.
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import pandas as pd
from sklearn.model_selection import train_test_split
from sklearn.linear_model import LogisticRegression

from sklearn.metrics import classification_report, accuracy_score

3arpy3ka [AaHHbIX

data = pd.read_csv('data.csy

)A30BAHUE KATEropuanbHbIX AAHHbIX B YMCNOBbIE
] = data['year'].map({'Third a s
\xiety'] = datal['math_anxiety'].map({'

> NMpeaukKTopoB U LENIEBOU MNepe

3 eneHne

X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=

Figure 1 — CSV file

The scikit-learn library, which provides convenient tools for machine learning, was used
to build the model. The logistic regression model was created and trained on the training
dataset.

o3aaHue | ) 1€EHU |
model = LogisticRegression(random_state=42)

model.fit(X_train, y_train)

Figure 2 - Logistic regression model

After training the model, predictions were made on the test sample, and the model's
performance was evaluated using accuracy metrics and the classification report.

y_pred = model.predict(X_test)

accuracy = accuracy_score(y_test, y_pred)

classification_report = classification_report(y_test, y_pred)

print( , accuracy)
print( , classification_report)

Figure 3 - Accuracy metrics
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To analyze the importance of each predictor in the model, regression coefficients were
calculated.

30OULUUEHTbl berneccul
03QdOULMNEHTDbI per} um

coefficients = pd.DataFrame({ : X.columns, : model.coef_[0O]

print( ‘ , coefficients)

Figure 4 — Regression coefficients

The model evaluation results showed high prediction accuracy. The regression
coefficients indicated key factors influencing mathematical anxiety among students.

e« Model Accuracy: The model demonstrated high accuracy, confirming its
effectiveness in predicting mathematical anxiety.

o Important Predictors: The analysis of the regression coefficients revealed that
factors such as self-confidence, problem-solving ability, and fear of failure play a significant
role in the development of mathematical anxiety.

Analysis of the Random Forest Algorithm for Predicting Mathematical Anxiety
The Random Forest algorithm, based on the decision tree algorithm, has become a widely used
prediction technique in various fields, including educational research. This analysis examines
how the Random Forest algorithm can be applied to predict mathematical anxiety, its
advantages over traditional regression-based models, and its effectiveness in handling complex
datasets.

Decision Tree Algorithm. The decision tree algorithm serves as the basis for the
Random Forest method. It predicts the value of the target variable by recursively splitting
observations into branches based on decision rules aimed at improving prediction accuracy.
Although decision trees are intuitive and easy to interpret, they are prone to overfitting on
training data, which leads to less accurate predictions for new observations.

Random Forest Algorithm

To address the overfitting problem inherent in decision trees, the Random Forest
algorithm incorporates randomness in the construction of decision trees. Introduced by Breiman
in 2001, the Random Forest algorithm generates numerous decision trees using random subsets
of data and predictors. The predictions of these trees are aggregated to determine the most
frequent outcome, providing a more generalized and flexible prediction model.

Advantages of the Random Forest Algorithm:

1. Reduction of Overfitting: By averaging the predictions of multiple trees, the Random
Forest algorithm reduces the risk of overfitting on the training data, leading to more accurate
and reliable predictions for new observations.

2. Handling High-Dimensional Data: The Random Forest algorithm works well when
the number of predictors is large relative to the sample size. It can manage datasets with
numerous correlated predictors and complex interactions, including nonlinear relationships and
higher-order interactions.

3. Interpretability: Despite its complexity, the Random Forest algorithm remains
interpretable. It provides variable importance measures, highlighting the contribution of each
predictor to the outcome. Variable importance plots help identify which predictors are most
significant for predicting mathematical anxiety.

4. Efficiency with Categorical Variables: The Random Forest algorithm processes
categorical variables with many categories more efficiently than regression-based models,
which often require the creation of numerous dummy variables.
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Empirical Evidence. Empirical studies support the superiority of the Random Forest
algorithm over traditional regression-based models in many cases. For example, Couronné et
al. (2018) conducted a comprehensive experiment using 243 empirical datasets from the Open
ML website and found that the Random Forest algorithm outperformed logistic regression for
approximately 70% of the datasets. He et al. (2018) also noted the success of the Random
Forest method in situations where the ratio of predictors to sample size is large, there are
numerous correlated predictors, and nonlinear or higher-order interactions are present.

Application for Mathematical Anxiety. Given its advantages, the Random Forest
algorithm is well-suited for predicting mathematical anxiety. Mathematical anxiety can be
influenced by many factors, including individual characteristics, educational background, and
environmental conditions. The ability of the Random Forest algorithm to handle high-
dimensional data and identify important predictors makes it an effective tool for this purpose.
By analyzing various predictors, such as student attitudes, teaching methods, and the school
environment, Random Forest can provide insights into the most significant factors affecting
mathematical anxiety.

The Random Forest algorithm offers a reliable and flexible alternative to traditional
regression-based models for predicting mathematical anxiety. Its ability to reduce overfitting,
handle high-dimensional data, and produce interpretable results makes it a valuable tool in
educational research. Future studies should continue to explore its application and compare its
performance with other machine learning methods to improve prediction accuracy and develop
intervention strategies for mathematical anxiety.

Conclusion. The use of logistic regression models for predicting mathematical anxiety
has proven effective due to its high accuracy and the ability to interpret the influence of various
factors. Logistic regression clearly identifies how specific variables, such as self-confidence
and fear of failure, affect anxiety levels, making this model useful for practical application in
educational settings. The Random Forest algorithm has also shown high efficiency in
predicting mathematical anxiety, particularly due to its ability to handle complex datasets and
identify important predictors among a large number of variables. Random Forest can account
for nonlinear interactions and complex relationships between predictors, making it a powerful
tool for analyzing educational data. Hierarchical generalized linear models (HGLM) were also
included in the study and demonstrated their advantages in handling hierarchical data
structures, such as when students are nested within schools. HGLM can account for differences
at the school level, making them indispensable for a more accurate understanding of the factors
influencing mathematical anxiety in different educational contexts.

Future research should continue to use these approaches and compare their performance
with other machine learning methods to improve intervention strategies and predict
mathematical anxiety. It is also important to explore additional variables that may influence
mathematical anxiety, such as cultural and social factors. Expanding the set of predictors and
using more sophisticated models may lead to a deeper understanding and more effective
methods of reducing anxiety. Practical recommendations derived from this study include the
need to improve educational practices aimed at increasing students' confidence in their
mathematical abilities, as well as supporting their emotional well-being. This could not only
reduce mathematical anxiety but also improve overall academic performance.

Expanding the set of predictors and using more complex models can lead to a deeper
understanding and more effective methods of reducing anxiety. Practical recommendations
derived from this study include the need to improve educational methods aimed at increasing
students' confidence in their mathematical abilities, as well as supporting their emotional well-
being. This could contribute not only to reducing mathematical anxiety but also to improving
overall academic performance.
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MATEMATHUKAJIBIK MA3ACBI3IBIKTbBI BOJI’KAY: PYTHON KOMEI'IMEH
KE3JEUCOK OPMAH/BI, IOI'MCTUKAJIBIK PEIT'PECCHUAHBI )KOHE UEPAPXUAJIBIK
KAJIBIJIAHFAH CBI3BIKTBIK MOAEJIBAEPAI CAJIBICTBIPMAJIBI TAJIIAY

Mycraga O3kan', MaTeMaTHKa FHUTBIMAAPBIHBIH JOKTOPHI
Emmypar I'.K. 2 JIOKTOPaHT
Kaun6aesa JI.C. >, nenaroruka rFeUIbIMAAPbIHBIH KAHIHAATHI

1 .
Tasu Yuueepcumemi, Auxapa k., Typrxus
2,3 .
Kopxoim Ama amvinoaegel Kvizviiopoa ynusepcumemi, Koisvinopoa k., Kazaxkcman

MaremaTHKanbIK ypell KemnTereH INenarorrap MeH casicaTKepiep YIIiH OHBIH OKYIIbUIAP.IbIH
MaTEeMAaTHKAJIBIK KOPCETKIMTEpiHe ’KOHE MAHCAINTHIK OCy MEepCIIeKTHBANIAphIHA Kepl OCEpiH THTI3yiHe
OalinaHpICTBl eneyni mpobieMa Oonbinm TaObUIaAbl. MaTeMaTHKaNbIK ypeiai Oojpkay yIIiH op Typii
SMIUPUKAIBIK 3EPTTEYJIEp JKYPri3ijii, 9JeTTe MaTeMaTHKAJBIK OHIMIITIK OHE CTYICHTTIK ©3iH-031
Oaranmay CHSIKTHI alAblH ajga OeNTiIeHreH aiHBIMAIbLIAPABIH IIEKTSYJi KUBIHTHIFBIHA HET13ACIIi.
JlerenMeH, MaTEeMaTHKAJBIK YPEW CHMIATBIH TOJBIK TYCIHY YIIIH alHBIMAIbLIAPIBIH HEFYPJIBIM KEH
JKUBIHTBIFBIH TaliajlaHa OTBIPBIN, HEFYPJIBIM KYpaedl Oo/mkaMIbsl MOJCNBICP HETI3IHIEC 3epTTeyIiep
JKYpri3y maimanel 00Jysl MYMKiH. Byl Typreima Oi3miH KYMBICEIMBI3 OKYIIBIIApJa MaTeMaTHKAIBIK
ypeit neHreitin 00mKayaslH 0o KaMIBl MOACIBICPIH d3ipiIeyTe KoHe OHBIH Maiiza 00TysIHA ocep eTETiH
Heri3ri OoJnKaMaapabl aHbBIKTayFa OarbITTalFaH. 3epTTey OapbhIChIHAA VII CTATUCTHKAIBIK MOJENb:
KE3eHCOK OpMaH, JIOTHCTHKANBIK PErpeccrs, HEepapXUsUIbIK JKalMbUIaMa CBHI3BIKTBIK MOJEIBASP
(HGLM) naitmanansurrad. Op0ip MOACTbIIH 63 apTHIKIIBEUIBIKTapEl MEH KEMITUTIKTEPi 0ap. bapasik yimn
MOJIENIB1 KOJIaHy MaTeMaTHKAJBIK YpPel CHUMAThIH TYCIHY YLIIH KYHABI aknmapat Oeperi. AJbIHFaH
HOTHXKEJICp OPMaH JKOHE JIOTUCTHUKAIBIK PErPECCUSHBIH KE3ICHCOK MOJICNbICP] KOFaphl O0JIKaMJIbIK
TOJTIKTI KOPCETETiHIH aHBIKTaAbl. byJT MoJiepaep aHbIKTaFaH HETi3r1 O0bkaMIapra e3iHe JereH CeHIM,
npobieManapabl Ienry KaOisieTi, icTeH MIBIFyJIaH KOpPKY karaabl. byn (dakropiap mareMaTHKabIK
YpeHaiH JaMyblHa alTapibIKTail ocep erefi. 3epTTey KOPBITHIHABICHIHIA MaTeMaTHKAIBIK Ypeii
aHBIKTAy MEH a3aiiTyra KemeH/Ii TOCIIIH KOKETTUIIr epekie aTamn oTinesi. [IpakTukaiblk YCIHBIMIAP
OKY-9/TICTEMEITIK 9/liCTEMENIePiH KETUIIIPYAl JKoHE OKYIIBLIAPIBIH SMOIMSIIBIK SN-AyYKAaThIH KOJIIayIbl
KaMTHUIbI, OYJT OJIApJIbIH YJITEePIMIH apTThIPYFa bIKIAJ €TC aJabl.

Tipek ce3aep: MaTeMaTHKAIBIK Ypei, MaTeMaTHUKAIBIK OHIMILUIIK, OODKaMIBIK MOJEIBIEP,
KE3eHCOK OpMaH, JIOTUCTHKANBIK PErpeccus, HWEepapXUsUIblK JKaNMbUIaMa CBHI3BIKTBIK MOJEIBISP
(HGLM).

MPOTHO3UPOBAHUE MATEMATHYECKOM TPEBOXKHOCTHU: CPABHUTEJILHBIN
AHAJIM3 CJIYUYAMHOT'O JIECA, JIQFI/ICTI/I‘-IECKOI‘/:! PEI'PECCHUM N
HEPAPXNYECKHUX OBOBIIEHHBIX IMHEUHbBIX MOJEJIEU C UCIIOJIB30OBAHUEM
PYTHON

1
Mycrada O3kaH", TOKTOp MATEMATHIECKUX HAyK
Emmypar I' K. 2 JIOKTOPaHT
Kaun6aesa JI.C. %, kannunar nenarormuecknx HayK

1
Yuueepcumem I'asu, 2. Auxapa, Typxua
23 .
Kwvizvinopounckuii ynusepcumem um. Kopxkeim Ama, 2. Keizvinopoa, Kazaxcman

AHHOTanus. MaremaTnieckasi TpPeBOKHOCTh SIBISAETCS 3HAUUTEIIHHOIN Mpo0IeMo IsT MHOTUX
[I€JaroroB U MOJIUTUKOB U3-3a €€ HEraTUBHOI'O BIUSHUSA HAa YCIIEBAEMOCTb YYEHUKOB 110 MATEMATHUKE U
HX KapbEPHbIE NEPCIIEKTUBBI.

beun mpoBeneHBl pa3nWYHBIE AMIMPUYECKHE WCCIENOBaHMS Ul HM3ydeHHs (aKTOpOB,
MPEICKa3bIBAIOIINX MAaTeMaTHYeCKyI0 TPEBOKHOCTh, OOBIYHO OCHOBAaHHBIE Ha OPaHMUYCHHOM Habope
IIpEAOIPENEIIEHHBIX TEPEMEHHBIX, TAKUX KAK YCIIEBAEMOCTDb 10 MATEMATUKE U CAMOOLICHKA YYEHUKOB.
OnHako /11 MOJHOIO MOHMMaHMS IPUPOABI MaTeMaTHYECKOH TPEBOKHOCTH MOXET ObITh IIOJIE3HO

36



MMPOBOJIUTH HWCCIICJIOBAaHUS, OCHOBAaHHBIE Ha 00Jiee CJIOXHBIX TPEACKA3aTCIbHBIX MOJENSIX C
HCTIOJIb30BaHeM 0oJiee IMUPOKOro Habopa MmepeMeHHbIX. B 3ToM KOHTeKcTe Halra paboTa HampaBiIeHa
Ha pa3paboTKy TpeIcKa3aTeNbHBIX MOJeNed JUIs TPOTHO3UPOBAHHS YPOBHS MaTeMaTHYECKON
TPEBOKHOCTHU Y CTYJICHTOB U BBISBICHHUS KJIFOUEBBIX NIPEIUKTOPOB, BIUIIONINX HAa €€ BOSHUKHOBEHUE. B
WCCIIC/IOBAHUN HUCTIONB3YIOTCSI TPU CTAaTHCTHYECKHE MOJEIH: CIyYalHbIA JieC, JIOTUCTHYeCKas
perpeccus u uepapxudueckue oooo6mennaple auHeHsle Mogenu (HGLM). Kaxknas momens uMeeT cBon
npeuMyliecTBa M HemocTaTku. llpuMeHeHHe Bcex Tpex MoJeNed JaeT ICHHBbIE CBEICHHSA IS
MOHUMAHUS MPUPOABI MaTeMaTHYeCKOHl TPEBOKHOCTU. Pe3yipTaThl MOKa3bIBAIOT, YTO MOJEIHN
CIIy4aifHOTO Jieca W JIOTUCTUIECKOHN PETrpecCHH JEMOHCTPUPYIOT BEICOKYIO TOYHOCTH MPOTHO3UPOBAHUSI.
OCHOBHBIE PETUKTOPHI, BBISIBICHHBIC STHUMH MOJICIISIME, BKITFOYAIOT YBEPEHHOCTh B ce0e, CIOCOOHOCTD
pemaTh 3aJa4d U CTpax Heyaadu. OTH (aKTOpbl 3HAUMTEIHHO BIUSIOT HAa Pa3BHTHE MaTEMaTUYECKOU
TPEBOXKHOCTH. BBIBOIBI HCCIIENMOBAHUS TOMYCPKUBAIOT HEOOXOJUMOCTh KOMIUICKCHOTO TOAXOAa K
BBISIBIICHHIO U CHIDKCHHIO MAaTeMaTHYSCKOM TPEBOKHOCTH. [IpakTHueckne peKOMEHIAIUM BKIFOYAIOT
N210%:111(5504 (5 O6pa3OBaTCJH>HI>IX MCTOJUK U NOAACPKKY OMOIIMOHAJIBHOT'O 6nar0nonqul CTYACHTOB, 4YTO
MOJKET CIIOCOOCTBOBATH MOBBILICHUIO UX aKaJIEMHUUYECKOH YCTIEBAEMOCTH.

KawueBble ciaoBa: MareMaThveckas TPEBOXKHOCTh, YCIIEBAEMOCTh IO MaTeMaTHKe,
npeacKa3aTeibHble MOJCIH, CITy4aiHbIH Jiec, JOTUCTHYEeCKast perpeccusi, uepapxudeckre 0000IIeHHbIE
nmuHelHble Monenu (HGLM).
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Annotation. The practical significance of the research lies in the fact that the development of
human activity, the change in its structural components subject, goal, content of activity, system of
actions, and achievement of goals is related to the tools used to perform these actions. Considering that
modern information technology is a new tool, the use of information technology as an instrument
represents a new form of intellectual and creative activity. In this regard, information technologies
created within the educational environment of a 'language environment' are of primary importance. The
learning conditions within the ‘'language environment' created in the electronic environment should
foster the development of students' thinking. It promotes the discovery and understanding of clear and
hidden systemic connections, contributing not only to increasing students' cognitive activity but also to
creative work in forming a system of thinking. In our scientific research work, | discussed information
education and the technologies applied in information-based education. We studied the effectiveness of
holding teleconferences for the field of education. We have revealed its scope and ways of organi.
Programs like Skype and Elluminate Live! were analyzed, focusing on their features, including
launching the program, installing it, preparing information beforehand, and the addresses of
teleconferences. Instructions were also provided on registering for teleconferences, reading
teleconference lists, etc.

Keywords: language environment, educational process, consultative process, professional
specialists, teleconferences.

Introduction. Pedagogical case technologies are used in combination with
telecommunication technologies, some of which are indicated when canceling the number of
classes under consideration.

The application of case technologies in the form of External Studies includes:

- providing telecommunication support to a pedagogical organization in the interactive-
consultative process;

- organizing daytime tutors, Sunday consultations at school;

- demonstrates an improvement in relationships with external learning;

The use of traditional methods and face-to-face learning technologies in universities
shows interaction with the pedagogical subject's process at 50-55%, with external learning at
25-27%, external forms at 10-12%, and external studies at 2-3%.

Various technologies or methodological methods increase the traditional number of
values for identifying technological or methodological methods.

The organizational models, traditional for auxiliary specialists (Tqs) are implemented.

[T, +(N,+05*D,_ .+ N, +2.5*Cp] ]
P

gm
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where: the volume of classroom teaching in accordance with the program, Dy, — macromodule-
number of programs of disciplines, C, — certification according to the program, N.— number of full-time
consultations before certification, N; — number of full-time consultations before the final certification,
Pym— general merit according to the program in dual pedagogy, 0.5-0.25 — training lesson of the general
certification element, - incomplete discharge of work, - non-release of work privatisation, - not to let go
of work

For familiarization with the K. P. N. program, pedagogical communication with
students of external and full-time forms of education is conducted, with the possibility of
exemption from work under the K. P. N. program and exemption from work under the K. P. N.
program in full accordance with the program. A table 1 corresponding to the types of work
related to auxiliary specialized science is provided.

Materials and methods. Secondary vocational and higher education have the
opportunity to change the reputation gained through the auxiliary main program and obtained
through pedagogical communication. Existing scientific disciplines, readers, and student
listeners are familiar with the organizational model and the scientific program.

Parameters can be used to characterize the programs of SPG, IPG, and KPG according
to the following table.

Table 1 — Auxiliary professional science studies the scope and law-making work of the
program

Program Academi | Basic | The use of forms and Use Scope | Standard programs of values
types of c/audit level | methods in various fields of of with the use of various
KPO hours of pedagogical SPO | Quality | methods with the use of NIS.

communicationdegree inthe | of

main | Individ
OF 00z | OZF | progr | ual
am Work

1 2 3 4 5 6 7 8 9 10 11
Raising the | More SPO | 66 33-35 | 15-17 | 210 192 2.0 3.9 8.3
qualification | than 72 VPO | 50-55 25-27 | 10-12 | 280 208 2.6 5.2 12.2
in less time
The rise of More SPO | 66 33-35 | 15-17 | 300 2500 2.7 1.7
qualification | than 100 | VPO | 50-55 25-27 | 10-12 | 390 290 3.5 7.2 16.9
professional | More SPO | 66 33-35 | 15-17 | 956 459 141 20.2
developmen | than 500 | VPO | 50-55 25-27 | 10-12 | 1000 | 500 17.4 18.5 29.5
t
Classy with | More SPO | 66 33-35 | 15-17 | 1811 | 811 28.1 40.5
professional | than VPO | 0-55 5-27 | 0-12 | 1900 | 900 0.2 7.0 59
training. the | 1000
lift.

Classification module of a scientific organization for the study of professional practices.

[Inno = IIyH + Ilnnc IIpn
Cru = [ Tom + ( ) # Hc} + 100 %;

Ilyu (2)
Where, T1,,. - Weekly hours, during which professional standard training sessions in the scientific
program were held, IT,, - Weekly hours for students receiving education according to the standard hours,
IT....General hours of all practical laboratory work and seminar work, T, — standard hours assigned to
the scientific program K.— the number of hours assigned according to the main program.

[(KKM + KHYMC + KHOTKC + KMKIIP) + BJ] + (KMHUII + KI'3 + [I3BKP) + BM]
KM/ ©)

COMC =
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Results and discussions. The degree of support for organizational and methodological
provision and the formula for monitoring privatized works.

Kyuus-individually developed coursework of the consideration of methodological
methods.

Kyorxs-the number of macromodule classes according to the program.

K,;p-a large number of scientific macromodule programs.

The change in traditional models in the educational process of the organization is shown

in figures 1-8.
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Figure 1 — Indicator of basic values of the organizational learning system of traditional values
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Figure 2 — Indicator of the basic values of the organizational educational system of traditional
values for those receiving secondary special education
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Figure 3 — Indicator of the basic values of the organizational educational system of traditional
values for improving knowledge in various fields for those receiving secondary special education
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Figure 4 — Indicator of the basic values of the organizational learning system of traditional values
for receiving higher special education in the field of programs of various levels
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Figure 5 — Indicator of the basic values of the organizational system of traditional values
in higher education institutions of the second (bachelor's) level

2 140%
= 120%
100%
800
60%
10%
20%

0%

134

daytime outdoor external
daytime

Figure 6 - Indicator of the basic values of the organizational learning system of traditional
values in higher education institutions of the second (specialist) level

4



140%0
120%0
100%%
850%
60%
40%0
%
EN _
“Bop : —

daytime outdoor external
daytime
Figure 7 - Indicator of the basic values of the organizational system of traditional values in higher
education institutions of the third (bachelor) level

100 3

80 — ) s
60 —

— — . . 12
40 +— /
2 T 13
0 1
With the release  individualized work without leaving work

of work releaze

Figure 8 - Indicator of basic values of the organizational learning system of traditional values in
accordance with the additional scientific program

The practical significance of the research lies in the fact that the development of human
activity, the change in its structural components (subject, goal, content of activity, system of
actions, and achievement of goals) is related to the tools used to perform these actions.
Considering that modern information technology is a new tool, the use of information
technology as an instrument represents a new form of intellectual and creative activity.

In this regard, information technologies created within the educational environment of a
‘language environment' are of primary importance. The learning conditions within the 'language
environment' created in the electronic environment should foster the development of students'
thinking. It promotes the discovery and understanding of clear and hidden systemic
connections, contributing not only to increasing students' cognitive activity but also to creative
work in forming a system of thinking.

Conclusion. As a result of the successful use of large-scale and localized learning
systems, access to fundamental and banking knowledge data can be obtained.

In conclusion, it can be said that the role of the learning system within the ‘language
environment' is very significant for the field of knowledge, as this system provides our teachers
and students with the opportunity to interact with global information, improve their scientific
and creative work, and enhance their knowledge within the global information space.

Learning within the 'language environment' enhances the level of information culture,
didactic programs in education, automation of management and control of learning, and
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provides students with assignments based on multi-variant, non-repetitive didactic conditions.
It also offers an objective evaluation of knowledge and skills, the transfer of unique
informational materials in multimedia form, and integration into virtual life, among other
things. Additionally, such programs allow for the use of advanced psychological and
pedagogical methods for students' independent mastery of new learning tasks, tailoring
education to individual students' psychophysiological characteristics.

In our scientific research work, I discussed information education and the technologies
applied in information-based education. We studied the effectiveness of holding
teleconferences for the field of education. We have revealed its scope and ways of organizing
teleconferences.

Programs like Skype and Elluminate Live! were analyzed, focusing on their features,
including launching the program, installing it, preparing information beforehand, and the
addresses of teleconferences. Instructions were also provided on registering for teleconferences,
reading teleconference lists, etc.

Information and communication technology is based on working with electronic
computing systems, using computers in the learning process, simulation, electronic textbooks,
interactive tools, internet-based work, and computer learning programs. Information and
methodological materials aim to improve education through communication technologies.

Creating conditions for teachers to share experiences through the use of new
information technologies and organizing teleconferences contributes to the improvement of
lesson quality, increases students' interest in the subject, and aligns learning with the demands
of modern society.
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BEJICEHAI INEJAT'OTUKAJIBIK KAPBIM-KATBIHACTBIH TIVIAIK OPTA ASACBIHIATBI
BLJIIM BEPY YJEPICIH ¥ BIMJIACTBIPY

Meney6aes H.K.!, PhD, kaysimacThipbiFan npodeccop
AOyoBa H.A.z, MeJaroruka FeUIbIMIAPBIHBIH KAaHIUAATHI, TOLUEHT
Ko36araposa JK.A°., myramim, Mozepatop

1 .
E.A. boxemos amwinoazvl Kapazanowl yrusepcumemi, Kapazanowl K., Kazaxcman
2 ;
Kopkxeim Ama amwvindaswl Kvizvinopoa ynusepcumemi, Keisviniopoa k., Kazaxkcman
3
K. Hypmanos amvinoazgol No198 mexmen, Kvizvinopoa K., Kazaxcman

AngaTna. 3epTTeyAiH MNPaKTUKAJIBIK MaHBI3IbUIBIFBI aJaM iC-OpPEeKETIHIH JaMybIMEH, OHBIH
KYPBUIBIMIBIK KOMIIOHEHTTEPIHIH ©3repyiMeH, COJI 1C-OpeKeTTepIiH MaKCaT-Ma3MYHBIMEH JKOHE TYTacC
KYHeciMeH, COHBIMEH KaTap, MakKcaTKa JKeTylle KOJJaHBUIATHIH KYpaJAapAblH MaHbBI3IbLUIBIFBIMEH
cumnarTaiajgbl. 3aMaHayd aKMapaTThIK TEXHOJOTHSJIApIbl JKaHA Kypaljaap KaObUTIalTHIHBIMBI3IIEI
€CKEpCeK, OHJIa OHJa acmal PEeTiHe KOJIAaHBUIATBIH OCHI aKIapaTThIK TEXHOJOTUSIIAP 3UATKEPIIK MeH
IIBIFRIAPMAIIBIIBIK  TYPFBIIAFBl  kaHa (opmackl Oombin  caHanmaapl. OcblFaH opall  aKmapaTThl
tycinmipyne «Timgik opra» aschlHAA OKBITHUIATHIH OCBHI aKMapaTTHIK TEXHOJOTHSUIAp Ja HEeTi3ri
TEXHOJIOTHS OOJNBIM TaOBUTAMbI. DJIEKTPOHIBIK OpTamarbl «TiUMmIK OpTa» asChiHAA OKBITY IIapPTHI
OKYIIBIHBIH OWBIHBIH JaMyblHa OapbIHINA jKarjad jkacaybl THIC. OHBIH afKbIH KOHE aWKbIH eMecC
XKyHenik OalnaHpicTapAbl i31ey KaOlIeTiH apTTBIpyFa, HETI3rl 3aHABUIBIKTAPBIH TYCiHyre, OimiM
ATYIIBUIAPABIH TAHBIMIBIK OCIICEHIITITIH apTTHIPHIT KaHa KoiMail, oiay >KyHeciH KalbIITaCTHIPYFa,
HIBIFAPMAIIBUTBIKIIEH €HOCK eTyiHe JKaFai Jkacaiiipl.
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Bi3aiH OCHI FBUIBIME 3€pPTTEY KYMBICBIMBI3/IA aKIApaTTHIK OiniM Oepy MeH OH/a KOJIJaHbUIAThIH
TEXHOJIOTHSIIADP JKaWIbI )KaH-)KaKThl OasHmanasl. TenekoHpepeHnusIIap oTKIi3ymiH OlmiM cajacel YIIiH
TriMaTri 3eprrenai. OHBIH KOJNAAHBUTY asiChl MEH TelleKOH(pEepeHIUsIap YUbBIMIACTBIPY KOJAAPBIH
ambin kepcetTik. Skype xone Elluminate Live! 6armapiaManapbIHbIH cuIiaTTaMaiapbl KENTIpiaai. Atan
aiiTkaHma, OarfapiaMaHbl iCKe KOCY epeKmIulikrepi, OarmapiamaHbl OpHaATy, Oarfapiiama YIIiH
aKmaparTel aiipl-ayia JMaiiblHAay >KoHe TeleKoHepeHnusuiap anpectepi kentipingi. Conpmaii-ak,
TeNneKoH(epeHLusIFa TipKelly, TeJIeKoHpepeHIHUAIap Ti3iMiH OKY KoHeE T.0. HycKaymnap Oepiii.

Tipek ce3mep: TULMIK oOpTa, OKYy Mpolieci, KeHec Oepy Tmpoleci, KociOm Mamanuap,
TeneKoH(epeHIHsIap.

OPI'AHM3AIINSI OBPA3OBATEJIBHOI'O TIPOHECCA AKTUBHOI'O
HNEJAT'OI'MYECKOI'O OBIIEHUS B PAMKAX A3BIKOBOU CPE/IbI

Meney6aes H.K.*, PhD, accormupoBasHsiii mpodeccop
AOyoBa H.A.Z, KaHAUJIAT IeAarornueckKux HayK, OICHT
Ko3baraposa 7K.A. ¥ menaror, MOJIepaTop

1 .
Kapazanounckuu ynusepcumem umenu E.A. Byxemosa, . Kapaeanoa, Kazaxcman
2 .
Koizviiopounckuil ynusepcumem umenu Kopxwoim Ama, e. Kvizvinopoa, Kazaxcman
3
LlIxona Ne 198 umenu K. Hypmanosa, 2. Keisvinopoa, Kazaxcman

AnHoTauus. [lpaktuueckas 3HAUUMOCTb HCCIEJOBAaHMUS 3aKIIOYAeTCs B TOM, YTO Pa3BUTHE
YeJIOBEUECKOM esITeIbHOCTH, U3MEHEHHE €€ CTPYKTYPHBIX KOMIIOHEHTOB IPEIMETA, LeH, COACPKAHUS
JeSITENIbHOCTH, CHCTEMBI JCHCTBHUMA, NTOCTHKEHHS IIeTiel CBSI3aHO C WHCTPYMEHTaMH, HCIOJIb3yEeMBIMU
JUIS. MX BBITIOJTHEHUS. YUUTHIBAs, YTO COBPEMEHHbIE MHPOPMAIIIOHHBIC TEXHOJIOTHHU SIBIISIIOTCS HOBBIM
HHCTPYMEHTOM, HCIIOJIb30BaHWE HMH(MOPMALMOHHBIX TEXHOJOTMH B KauecTBe HHCTPYMEHTA
MPEJICTaBISIET COO0H HOBYIO (hOpMY MHTE/UICKTYaJIbHOW M TBOPYECKOMW JEATEILHOCTH. B CBs3M C 3THM
MEPBOCTENICHHOE 3HAaYeHHE MPHOOpeTaroT WH(POPMAIMOHHBIE TEXHOJIOTHH, CO3/IaBaeMble B paMKax
00pa3oBaTeIbHON Cpeabl «I3BIKOBOM Cpebl». YCIOBHUS 00y4eHHs B «SI3bIKOBOM cpelie», CO3JaHHOW B
3JIEKTPOHHOM Cpene, AOIKHBI CHOCOOCTBOBATh Pa3BUTHUIO MBIIUIEHUS ywamuxcsi. OH crocoOcTByeT
OOHApYXKEHUI0O M TOHMMAHHIO SIBHBIX W CKPBITBIX CHCTEMHBIX CBfI3eH, CIIOCOOCTBYS HE TOJBKO
MOBBIILICHUIO MTO3HABATENbHON aKTUBHOCTH yYallUXCsl, HO ¥ TBOPYECKOH paboTe mo (hOopMHPOBAHUIO
cucTeMbl MbIlIIeHHUs. B Hamel HayyHO-HMcciIe0BaTeNIbCcKoi paboTe MBI 00CyXaainu HHPOpPMaIIOHHOE
o0pa3oBaHME H TEXHOJOTUH, TPUMEHsAEMble B HWH(POpPMAIMOHHOM 00pa3oBaHUHM. MBbl U3y4YHIH
3¢ GEKTHBHOCTD TPOBEJICHNUS TeJeKoHpepeHIni 1i1st chepbl 00pa3oBaHust. MBI pacKpbIIH €€ MacIITa0bl
U crioco0bl opranu3zauuy. Takue nporpammel, kak Skype u Elluminate Live! Obu1n mpoanaausupoBaHsl,
yaenuB o0co0oe BHUMAaHHME HUX OCOOCHHOCTSIM, BKIIIOYas 3allyCK MpPOrpaMMbl, €€ YCTaHOBKY,
MPeIBAPUTEIbHYIO TOATOTOBKY HWHGpopMaIMu u ajapeca TeiekoHpepeHuuid. Tarke ObUIM aHBI
WHCTPYKLMH IO PETUCTPALIMH Ha TEIEKOH(PEPEHINH, YTEHHIO CITUCKOB TeJIEKOH(pEPEHINH H T.1I.

KaoueBbie cjioBa: s3bIKOBasi cpeaa, y4eOHBIH MPOLECC, KOHCYJIBTATHUBHBIM Ipolecc,
npodecCHOHANBHBIE CIIEIUATICTBI, TEICKOH(PEPEHIINH.
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MATEMATHUKA KYPCTAPBIHBIH KOJITAHBAJIbI MABMYHbBIH ECEIITEP
KOMEI'IMEH KETULAIPY
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Kopxeim Ama amvinoaswt Kvizeiiopoa ynusepcumemi, Koisvinopoa k., Kazaxkcman

AHaaTtna. byl JKYMBIC TEXHHKAQJIBIK OaFBITTAaFel OLTIM  adymIbUIapAbIH MaTeMaTHKAIIBIK
MANBIHABIFEI MOCEJECiH MPAKTHKAIBIK ca0akTapAsl IKYPridy YpHAICIHAE IIemyre apHalajbl.
JKapatbuibicTaHy %oHE Typa FHUIBIMIAP.IbIH KapBIIITAIl JaMYbl Ka3ipri Ke3eHHIH epeKIle CHITaThl OOJIBIIT
TabbLIa bl JKoFaphl OUTiM Oepy JKYHECIH KETULIIPY — Y3AIKCi3 MPOIECC, OJI 9P YaKbITTa OOJIJIbI J1a )KOHE
6oxa Oepeni. Ox acipece, eniMi3iH MapyalIbUIBIK-9KOHOMIKAIBIK KYHeIepiHae Kaita Kypymnap OOibI
YKaTKaH/a, HAPBIKTHIK SKOHOMHKAFa KeIlly Ke3eHiH e KeJelli MiHAeTTep KyKTeimi. bimikTi MamMangapapt
JasipIaiTBIH KOFapbl OKY OPBIHIAPBIHIA KOCIOM OKBITY FBUTBIM, TEXHHUKA KOHE OHJIpic HETi3iH Olryre,
COHBIMEH Oipre kociOW naripUIapAblH KajbllTacyblHa cyiieHeni. Kasipri 3amaHmarbl TEXHHKA MEH
TEXHOJIOTHSIHBIH IIAMIIAaH AaMybl WH)XXEHEpJIEpIEeH aHa TEXHOJOTHs MEH HACsIaplbl Te3 MEHrepyni
tajgan erefni. COHABIKTAH >KOFaphl OUTIKTI MaMaHAapAbl NaibIHAAy KaJIbl JKOHE apHaibl OUTIM
JCHTeliHe, oJapiblH JYpbIic YilecyiHe OaianbicTel Ooyianpl. Kazipri yakeiTTarel Kazakcran
PecrryOnukachIHAAFRl 9NIEYMETTIK-OKOHOMHUKAIBIK ©3TepicTep COHAAW aK CTYINSHTTEp.i JKaIIbl OiiimM
OepeTiH MoHAEPMEH KaTrap MaTeMaTHKara OKBITY KaKCTTUTIKTepi Ooyaliak HHXCHEPICPAiH ¢
MaTeMaTHKAIBIK JaUBIHABIFBIH JKEeTUIIIpyai kesneiai. OckiFan OaillaHBICTHI JKOFaphl OKY OPBIHAAPEI
CTYINCHTTEpIHIH MaTeMaTUKAJbIK JaWBIHABIFBIH KETUIAipyre OaFrbITTAFaH HAKTBl  OMIICTEMEIIK
yChIHBICTAap Oepinai. bonmamak wrxeHepriep YIIiH MaTeMaTUKaJIbIK OLTIMIepi KOCINTIK MiHAETTEpIi
IIeIIyre BbIKNAJI €TETiH, NPAKTUKAJIBIK >KOHE KOJJIaHOANBUIBIK OAaFbITTapbIH alllyFa MYMKIHIIK
TyFBI3aThIH ““HBICaH b TanIChIpManap Kyieci” YChIHBUIIBI.

Tipek ce3aep: kacinTik OiniM Oepy, KOIAaHOANBI )KOHE MPAKTUKAIBIK OaFbITTap, MaTeMaTHKa
KYPCBI, TEXHUKAJIBIK Ma3MYHJIbI €CETITepP, MATEMAaTHKAHbI OKBITY.

Kipicnme. Kazipri Tanmarbl KOCINTIK JasgpiayJblH camachlH >KaKcapTy KypAenli e
MaHbI3bl Oip Moceneci. MHkeHep-TeXHHMK MaMmaH JalblHAay YLIiH OuriM Oepy yaepiciH
OCJICeHIINIEHIPY, OKBITYIbIH kaHa ¢dopMaliapbl MEH OIC-TICUIIEPIH IKETUIAIPY KakKerT.
Koramaarbl olleyMeTTiK-9KOHOMMKAJIBIK ©3repicTep, TYpJl MEMIIEKETTIK Ky)KaTTap (MbIcabl,
“Kazakcran PecryOnmukachiHbiH OimiM Typanbl 3aHbl’, “Kazakcran PecmyOmmkaceiama 2020-
2025 xbimapbl 011iM Oepy i )KOHE FBUIBIMIIBI IaMBITYIBIH MEMJICKETTIK Oarnapiamachr” [1-2]
xKoHe T.0.) OumiM Oepyre ’kaHamia Kapayra Tanantap TyslHAATThl. Onapaa Outim Oepymi
JAMBITY/IBIH HET13T1 MYMKIHIILTIKTepi OEKITiJreH, MIHAEeTTepl, KaFuJalaphbl, KYPbUIBIMBI JKOHE
TYpieHalpy TeTikTepl aiikpiHnanraH. Ce3 KOK MyHBIH 0opi KocinTik OutiM  Oepyni
TYpaKTaHJBIPYFa, KaHa UiesapIbl SKCIEPUMEHT KY31HJIe )Ky3€ere achlpy/ia MaHbI3/1bl O0JIabl.
Typni OOBEKTHUBTI KoHE CYOBEKTHBTI ceOeNTepMEeH COHFbl JKbUIJAp/la HHXKEHEpIiK
MaMaHJBIKTBIH Oeneni KypT TOMEHJEN, OJlapFa JlereH cypaHbictap asaiapl. bipak Oy
yakpITIIa FaHa KYObUIbIC OOJbl, ©HJIpic KaiTa aaMmy ycriHiae. Omnail Gojica, MHXKEHEpIIK
MaMaHJIBIKTap Kaita 0ol kerepemi. Cebebi, oHIali MaMaHIApChI3 JKaHA TEXHOJOTHS KYpY,
Ka3ipri Ke3eHJeri eHaipic KypalaapblH jKoHEe TEXHOJOTHUIBIK MporecTepli 0ackapy oicTepiH
Kacay MYMKiH emec. EmiMi3miH oneMaiK KaybIMJIACTHIKIICH OOCEKeNeCTIK KaOiaeTTuTir
HIBIFApPbUIATBIH  OHIMJEPIiH Oarachl MEH camachblHa TOyenal OoNaThIHABIFBI asH. JlaMblraH
enyepae WITTBHIK IMaiIaHbIH Kbl ©6CIMIHIH JKapThICBIHAH aCTaMbIH TEXHUKAJIBIK MPOTPECTiH
yJieci KaMTaMachi3 eTe/Il.
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benrini maremaruk sxoHe omickep JI.JI. KyapsiBues Owuiaii meren: «Kasipri kesae
MaTEMATHKAaHBIH FBUIBIM MEH TEXHHMKAQJaFbl POJIHIH apTyblHAa OaillaHbICTBI OoJamak
WHXEHEPiH, OUOJIOrTap/blH, SKOHOMHCTEP/AIH, COIMOJOrTapIblH >KOHE Tarbl OacKajap.bIH
MaTEeMaTHKAIBIK 9JIICTEPAl KOJIAHBIII, )KaHa MaceeNep i eNryi YIIiH ecenTeyill MallnHAHbIH
MYMKIHAITIH KOJIJIaHYBI YIIIiH, TEOPUSIIBIK KETICTIKTEP Al MPaKTHUKa1a KOJIAaHy YIIiH TYNKLIIKTI
MaTEeMAaTHKAIBIK JaBIHABIKTE KakeT eteni» [3]. On ymiin eH OolMaraHa, MaTeMaTHKA KOHE
MaTeMaTUKaIbIK MOJENIb JIET€HIMI3 HE, HAaKThl OMIpJIH KYOBUIBICTAPBIH 3€PTTEYIiH
MaTEeMaTHKAIBIK TOCUTIHIH MOHI HeJe, OHbI Kalail KoJJaHy Kepek, COHAa ol He Oepeli JercH
Mocesenep JKOHIHIE IYPhIC KO3KapacThl KaJbINTACTHIPATBIH MOJIIMET alyjapbl Kepek.
MareMaTHKaIBIK O11iM OepyAiH MPUHIMIITI MOMEHTTEPI MBbIHAJIAP: MAaTEMAaTHKAJBIK KYpPCThIH
KeJeMi MEH Ma3MyHBIH TaHJal ajy, OKbITY MaKCaTblH aHbIKTay, OasHAay KeHJIr MeH
TEPEHAIriHIH PEeTTLIIrT MEH KOpPHEKTUIITIHIH OHE Tarbl OacKalapiAblH IYPHIC COHKECTEHY,
OKBITYIIBIH THIMJ1 /i€ paluoOHaNAbl JKOINJAPbIH TaHJAN aly MXoHe Jae OyHbIH O0opi 1e
MaTeMaTHKaHbI MEHIepyre OOTIHTeH MICKTEYII YaKbIT apaJIbIFBIHIA OOTYbI KEPEK.

Matepuangap men auicrep. Opra oHE XKOFapbl OKY OpBIHIApbl CTYACHTTEPIiHIH
MaTeMaTHUKAIBIK JalbIHIBIFBIH OKEeTUINIpY Mocenenepin TMJ engepiHiH FamsIMaapsl
B.U.Kpynuu, JI.M. ®punman, B.B AdanaceeB [4-6] xoHe T.0. pecmyOInKambI3IbIH
raneiMaapsl A.E. O6inkaceimoBa, B.I1. lo6puria, O. Careibanaues sxoHe T.0. 3eprreres [7-9].
MatemaTukaHbl OKBITYyaFbl KOJNJaHOAmbl JKOHE TMPAKTUKAIBIK OaFbITTapIbIH KAk
NPUHIUNTTEPIH JKacay, OHBI Xy3ere acelpy omictepine C.f. Baremmes, B.M. MoHaxos,
O.B.Jomxenko men B.JI. lllarynoBckuii, /[[.B. Yepnunesckuii, O.K. ®unatoB xoHE Tarbl
OackaapabiH 3epTTeyiepi apHanrau [10-13].

Korapsl mexrenTeperi OigimM Oepy KyHeciHiH camachl TYJICKTEPiHIH MaMaH MOJIETiHe
KAHIIAIBIKTEL COMKEC KeJIeTIHAITIMEH, OoJamak KociOM MaMaHABIFBIH KaHmail JeHreie
MEHIepreH/IiriMeH aHbIKTaNabl. bonamak MaManaapIbiH MaTeMAaTUKAIIBIK TaWbIHJIBIK JIEHT el
Macesiecl Kaszipri TaHJarbl OKBITY TOXKIpUOECIHAE ©31HIH TOJBIK IMIEHIIMIH TamKaH XOK.
Tynexktep TexHUKa MEH TEXHOJOTHSANA O3IHAIK XaHAPTyJIap MEH TYPJCHIIpYJIep eHri3yne
KaOlJeTTUIIK TaHBITATBIH MaMaH peTIHAE TOJIBIKKAHIbl KajibllTacmaipl. AMWTHUIFaH
KeMIIUTIKTepAi  OoNamiak  MaMaHAapAblH  MaTeMaTUKANbIK  JalbIHIBIFBIHBIH  JKOFapBI
MEKTeITep/ie i Jie 00Jica AYPHIC )KOJIFa KOMbIIIMaraHIbIFbIMEH TYCIHIIpYTre 00Jabl.

Bbonamak wHXeHepAiH KOCINTIK TOJBICYBIHAAFbI apHaiibl MOHAEpPre KaparaHa >Kalbl
OUTIMIIK TOHJEPJIH, aTal aWTKaHAa »OFapbl MaTeMAaTHKaHbIH KOCATbIH YJIECIH aHBIKTAy
OHalira Tycnenai. XKanmpl OUTIMAIK MOHAEP/l OKBITY KOl JKaFaaia 0acka yKaimbl TEeXHUKAIBIK
KOHE apHAWbl IMOHJEPMEH THIFBI3 OAMIaHBICTHIPHUIMANIBI, OOJIalIaK MaMaHHBIH KEJICTICKTET1
OHJIIPICTIK KbI3METIHEH ajllaK KaiubinTa Oonaapl. HoTmxkeciHae kanmbeIOiMiMAIK TOHAEPI
OKBITYJIBIH MaMaHFa Ka)XeTTi KOCIOMIIK KaCHeTTepiHiIH KalbINTacyblHA THIMALIITI a3 Oonajsl.
Erep, mMatemaTtnka KypCblH  MEHIepTy YpAICl KociOM KbI3METiHE OaFbITTajblll JKy3ere
achIpblica, OHJAA OUTIM alylIbIApABIH OKYy MaTepualibl MeH OuliM any ic - opeKeTTepiHiH
JIEHTeH1 apTagpl, MEHIepyal KamMTamachl3 €TUICTIH apHaibl OKBITY TEXHOJIOTHSICHI HETi31HJIe
OlliM anmymIBIHBIH —~ MaTeMaTHKaJaH aifaH OuliM camackl  MaMaHJBIFbIHA COMKEC 3aMaH
Taa0bIHA cail KaJIbIITaca/bl ACT KOPCETe Il 9IiCKep FabIMaap COHFbI eHOekTepinae [14-15].

Hotu:kesiep :KoHe TajKbLIayjdap. 3eprrey OapbIChHIHIAFBl HOTHXKENEP TEXHUKAJBIK
OaFbpITTaFbl )KOFApPhl OKY OPBIHJAPHI TYJIEKTEPiHIH 0achIM KOIMUILUIri O11iM HET131H UTepreHMEH
IIBIFAPMAIIBUTBIKIICH  1C-OpEKeT eTyre JalblH eMECTITiH, OJapAblH alfaH OuTMIepiH
WHXEHEPIiK MIHAETTEep/1 LIelyre KojilaHa aIMail ThIH/IbIFbIH KOpPCEeTEeIl.

AWTBUTFAaH KEMIIUTIKTepi OoJamak MaMaHAapAblH MaTEeMAaTHKABIK JTalbIHbIFBIHBIH
JKOFapbl MEKTENTep e i Je OoJica TyphIC KOJIFa KOMbIIIMaraHIbIFbIMEH TYCIHIIpyTre O01aibl.
Xorapel OKy OpBIHAAPBIHBIH CTYACHTTEpIHE MPAKTUKAIBIK cabakTapisl KYprizyai
YHBIMAACTBIPY/IBIH HET13T1 OaFbITTaphl: CTYACHTTEPI MPAKTUKAIBIK cabaKTapFa MOTUBTCHTIH
TUIMIIPEK oficTep, OHBI OakplIay MEH Oaranay Tociuaepi, NPaKTHKAIBIK cabakrapiaa

47



CTYICHTTEpAIH MaTeMaTHKAJbIK MAaWBIHABIFBIH JKETUIAIpYre BIKMad eTeTiH TalchklpMaiap
xyHeci 0oJbIn TaObLIaIbl. MaTeMaTUKaIbIK OLTiM Oepy/IiH TUIaKTUKAJIBIK KYHECIH Heri3re ana
OTBIPBIIT MOTHBALUSUIAHFAH MPAKTHKAIBIK Ca0aKTapIbIH SiCTEMENiK KYpPhIIBIMBI xKacasl (1-

KecTe).

1-kecTe — MoTUBANMSIJIAHFAH MPAKTHKAJIBIK Ca0aKTaAPAbIH dicTeMeIK KYPbLIbIMBI

CabaKThiH Ke3eHIepi CTyneHTTepgiH ic- OK.LITyIHLIHFIH OKpIM-0i1y MOTHBaIUSICHIHBIH
opekeri ic-9peKeTi KaJIBIITACYbI
1. TakpIpbIIIICH TakpIpbIIThI )Ka3y | TakbIPBIITHI Typmi axyangap Tyaslpy (Tapuxu
TaHbICY OasHaay cepyeHeMe, KbI-3BIKTBIPY, IPO0-
JeMa Koo, mapajoKcTap oHe
T.0.)
2. Makcat Koo MakcarneH Taneicy | MakcaTnen MaMaHIbIK KoHE UHTEI-
TaHBICTBIPY JCKTYaJABIK IaMy YIIiH

MIPAKTUKAIBIK KQXKETTLTITiH
TYCIHIIPY

3. Herisri
aHbIKTaMajap >KoHe
dhopmynanap-mMeH
KYMBIC

TeopusiHb! KaliTa-
Jay, ’ayanrap, Ka-
KETTI JepeKTepi
xKazy

JKammaii cypak Koro

ATTaHy JICHIeiiH KaMTaMachl3
€TY, JKaJIbIHBI iICKE KOCY,
MaKcaTKa XKeTyre TaIbIHbIC

4. Yri Oo#bIHIIA eceln

Ic-opekeTTin

Ecen wbirapy

MakcaTka KeTeICHUTIH axyal

JaFabI-HBIH KE€3€H-
Ke3eHMEH
KaJIbIITACYbl

JlapajiaHFaH )KyMBIC

HIBIFApY Oarjapnanran YJITiCiH Kacay, opHary, 3eHiHi Ma3MyHFa
HETi3iH MEHrepy JlapaJlaHFaH JKYMBIC | ayaapy, e3apa O6akpuiay
5. Kanneuianran barnapnamanbl TansMabik Kapama- | [IpoGeMansik axyal Koo,
ANTOPHUTM KYPY YFBIHY KaWIIBI-JTBIKTHI YKBIMIIBIK 13]ICHIC
1SNy
6. Ecenrep misirapy binim, 6iik sxoHe Cypaxk Koro, AOCTPaKTITIKTEH HAKTBUIBIKKA

Kellly, eCell MeIMiH
Oaranayaarbl MOTHBTI OEKiTY,
Ta0aHJbUIBIKTHI IAMBITY.

7. TexHuKanbIK
Ma3MYH/IaFbl €CEITeP
IIBIFApy

[IpakTukanbix Oiik
JKOHE JNaFbl
KaJIBINITACTBIPY

Kanmenama-
JlapayiaHFaH
JKYMBIC, TyBIH-
JTAJFaH Ues-Jap bl
Tangay xKoHe

Ecen Ma3MyHBIHBIH OoaaKk
KOCIIKE MaHBI3IbLUIBIFBIH OCKITY

JKUHAKTay
8. Hotmwxkenepai tangay | TakpIpbInThI Ka- OHriMernecy, CabaxThI Kalmbliay
melIay, eH 0acTel- | mikipTajac
HBI 2KBIPaTy
9. Tecrinep OolbIHIIA TancelpMaHbl TarnceipMaHbl Bakpuiay HoTHXKeECiH
Oakpuiay OpBIHJAY TeKcepy Oararnay, KaKeTTi ICHreire Ko
KETKi31J1yl TypaJibl KOPBITHIH/IBI
TexHUKambIK Ma3MyHIAFbl €CeNTepAl MAaTeMAaTHKAHBIHBIH HETI3r1  TaKbIPHIITaphI

OoiibIHIIA TanAaIl Kepeik.
1. Tenneyaep :xyiiecine Gepiiren ecenrep.
Ecen 1. XKaObIK BIIBICTA KBICBIM TYCIPUIT€H CYHBIKTHIK TIeH Ta3 6ap (1-cyper). Omnmiey

o i . Ke ) ) Ke
OoiipiHIIIAa A HYKTECIHJIET1 p,—5 JKoHE B nykrecingeri P, — KBICHIM aHBIKTAJI/IBI. Erep
cm

. Ke
MCHIIIKT1 CaJIMaK Yy —
CM

(677

koHe B HyKTeciHeH CyilbIK OeTiHe AeifiHri KambIKThIK N, Goica, A
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HYKTECIHEH CYHBIK OeTiHE ACHIHT1 KAlIBIKTBIKTHI XoHE A MeH B HyKTenepiHiH apachIHIaFbl
KaIIBIKTBIKTEI, BIIBICTAFEI I'a3 KbICHIMBIH aHBIKTA.

EcenTi memnry yuiiH rujpocTaTUKaHbIH HET13T1 TeHaeyiH (1) amy kepek.
P=p+sh 1)

MYHJIAFbl, D — CYHBIKTBIH O€pIAreH HYKTECIHIETI KBICBHIM; Pg - OHBIH O€TIHE TYCIPUIETIH KBICBIM; ¥ -

CYMBIKTBIH MEHIIIKTI CAJIMaFbl; h - kpIchIM emnmeHeTIH HYKTEJIET1 CYHBIKTBIH OUIKTIT1.

1-cyper — CYMBIKTBIK MeH ra3pl 6ap KbICHIM TYCipiJIreH :Ka0bIK bIABIC

Ilemyi: A >xoHe B HykTenepiHe T'HMIPOCTAaTUKAHBIH HETI3T1 TEHACYIH KOJIIAHBIII,
TOMEH/IET1 TEeHACYJEeP/Il aJaMbI3:

Pr =P+ 7’hl (2)
P, =P+ 7’h2 (3)

1-cyperren h, —h =h exenniri Gemrimi. Conmpiktan p,, h >xome h Taly ymrin
TeHeyJep xKykeciH (4) Kypambl3:

}’hl+po= P,
7h2+po:p2 (4)
h,~h =h

Kyiieni menrin, i371eMiH11 KalIbIKTHIK IT€H KbICBIMIapbl Ta0aMbl3:

Po=P,—7h,, h= pl_pz, hl:hz_pl_pz
4 4

2. Katapaapra Oepiiaren ecenrep.
l-ecen. bipuuinHapai HopuHieHl KoMmmpeccop (Tra3abl KbICyFa apHalfaH MaIllnHa)
n=150aifH/MHH KBULIAMIBIKIICH KO3FAJBICKA KenTipiieni. OpOip alHaIbIM yaKbITHIH/AA

kommpeccop AV =0,50m° ayams kememi v, =10007° GonathiH pecuBepre (KbICHIMJIBI

perTeyre apHaJFaH apajblK pe3epByap) Kbicaibl. Aya KbI30aiibl JIETT €CEMKEe aJIbill,
pecuBeperi KbICBIMJIbI p=4 amm KeTKi3yre KaKeTTl YaKbITThl aHbIKTA. PecuBep/ieri aiaFanikel
KBICBIM aTMOC(epabIK KbICBIMFa TEH.
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Ileuryi: [3geminin OTBIpFaH yakbpITTBl X MHUHYT fenik. Kommpeccop munyThiHa n=150
aiiHaJBIM KACAaWTBHIHABIKTAH, OIp MHHYT ImIiHAE pecuBepre OepiieTiH aya memmepi (5)
(dhopMyIia apKbUIBI €CENTENe]I.

vV, =n-AV (5)

X MHHYT YaKbITTa pecuBepre OepilieTiH KOMIIPECCOPIbIH KYMBICHIHBIH OachlHa JACHIHT1
pecuBeplieri ayaMeH KOca JKalIlbl ayaHbIH KeJeMi apu(METHKAIBIK MPOTPECCUSHBIH COHFBI
(x+1) mymecimes (6), (7) popmynanap apKbLIbl aHBIKTAJIAIBI.

V _Vp = XVMuH (6)
V = Vp + XVMUH (7)
MyHzarbl, V- mporpeccusiubiy Oipinimi mymeci, V, - IPOrpeccHsHbIH aHbIPLIMBL.

Bipak, pecusepae Oyt aya V Kenemre JCHiH ChIFbUIA/IBI, 11 OHBIH KbICBIMBI apTajibl. TYpaKThbl

TeMreparypaaarsl boitnb-MapuoT 3aHb1 OolibiHINA (8) TEHIIK OPBIHAATAIbI.
pr = pOV (8)

MyHzaarsl, P, =1 atm — armMocdepabik KbIchIM

ConbimeH, (8) tenaikreH (9) nemece (10) TeHAIKTEP/II aTaMBbI3.

v=Pyv 9)
P,
V, XV, = PV, (10)
P,

bynan,
\ v
X=_"t- £_1 =2 £—1 = 100(4—1j = dmumn.
V/wun pO n-AV po 150 - 0,5 1

2-ecen baxTelH H, neHreifine neiiH TONTHIPBUIFAH Ma3yT TYOIHZAETI KillIKEHE TECIKTEH
arblll JKaThlp. ( CEKYHATHIK HIbIFBIH MeH H (CyHBIKTBIH 00C O€TiHIH OMIKTITIHIH TECIKTIH
JIeHreiiHe TYCIpeTiH) apachlHAaFbl TOyenaAiiK (= AH CBI3BIKTHIK (QYHKIMSIMEH ©pHEKTENe],
MYHJaFbl A - CYHMBIKTBIH TYpi MEH TECIKTIH JAMaMETpiHE TOyeNnai NPONOPLUUOHAIIBIK
K03 ULIEHTI.

Bakreri cyibIKTBIH 60c OeTiHiH aynaHbl F—ke TeH OonfaHiarbl t CEeKyHATaH KeHiH
Ma3yTTBIH JKaJIIbl IIBIFBIHEL YIIIH (OPMYJaHbl KOPBITHIN MIbIFap. OpOip CEKyHH 1MIIHJETI
KBICBIM OJIIIEeM] KYBIKTAIl aJlFaH/1a e3repicci3 Kala bl AeT YiFapambl3.

i
|

2-cypet — CYHBIK TOJTHIPbIJIFAH bIAbIC
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I emyi:
Bipinmi cexynarars! bIFbIHABL (11) hopmyna apKbUIbI ecenTeimis.

0, = AHl (11)

Exinmi cexyHatarbl WbIFbIHABI (12) popMyiia apKbUIbI ecenTenmis.

A
0, = AH, = A(Hl —ilj - AHl(l—Fj (12)

YuriHmi cekyHaTarbl BIFBIHAB (13) dhopMyra apKbUIbI €CenTeMis.

%=AW=A@t—%j={H@fA)4tA@—Aﬂ=AW@—Aj (13)
F F FU F F

Teprinmi cekynnrarsl WbFbIHAB (B.14) hopMmyna apKeUIbI ecenTeimis.

(e B [ oy BN CR BT

t -1l cekyHATarbl MBIFBIHBL (15) popmyna apKbUIBI ecenTeimis.

t-1
g = AHl[l— ?] (15)

CeKyHATBHIK IBIFBIH ecemiri | 1— E -re TeH, Oipinmi mymeci ¢, = AH,, corFsr Mymieci

t-1
A o .
qt = AHl(l— 00JIaTBIH KeMiMeli TCOMETPHUAJIBIK ITPOTPECCUA OolibIHIIIA a3ajATbIHABIFbIH

0aiikaiiMbI3. JKasIbl MIBIFBIHIBI OCHI MPOTPECCHSHBIH AIFAIIKBl t MYIIECIHIH KOCBHIHJIBICHI
typinze (b.16) dopmyna apkbUIbl ecenTenMis.

AHl—AHl(l—ﬁjt (1—?} 1—(1—?}t AY
Q= A = AHlié = FHl[l—(l—Fj } (16)
F F

FH, =V, - 6akreri cy#bIKTBIH OacTanksl Kesuemi OonraHabIKTaH, (16) dopmynanst (17)
dbopmyna TypiHze xazyra 601abl:

*

Q :Vl{l—(l— I’:j } (17)
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1 .
Eckepry - A< > F sxoHe t >10cex GonraHma, IFHU MPAKTHKAIBIK YKaFIaiIbIH 0aCchiM

KONIILUTITHAE adbIHFaH KYBIK (DOpMYTaHbIH KaTeliri MHTErpaIbIK €CeNTey HEeTi31HAe albIHFaH

HAKThI pOpPMyJIaMeH
A
Q= v{l _eF t)

3. OyHKIUSIHBIH TYBIHBICHIH Ta0YFa ecenrep.
l-ecen. CyHBIKTBIK CaKTayFa apHaJFaH allblK MWJIMHADP TYPIHAETT pe3epByapablH
xoiemi V =10°, OHBIH cajMarbl eH a3 OoJaThIHAAM D,, auamerpi MmeH H, Owuiktirin Tady

canbIcThIpranaa 1%—TeH acmaiiibl.

kepek. Lunuuapmik Oesniri MeH jka3bIK TYOIH jkacayFa KeTeTiH 0oiaT TaOaKThIH KaJbIHJBIFbI
KYPacCTHIPYIIBIHBIH OBl OOHBIHINA OIpACH /e allbIHFaH.
Ilemyi: PezepByapasix canmarsl (18) popmyra apkbuibl ecenTeniHei.

Q = 7y DT2+DH} (18)

MYHIaFbl, ¥ — 00JaT TaOaKThIH MCHIIIIKTI CaJIMaFrbl, O - OHBIH KaJIbIH/IbIFbI.
PesepByapabiH kenemi (19) popmyna apKbuIbl ecenTenine.

V= %DZH (19)
bynan,
pH= (20)
D

(18)-renmixkke DH —H MoHIH KOFaHHAH KeWiH MBIHAHBI aJaMbI3:

D? 4V
=Tyl —+ — 21
Q=7 { A ﬂD} (21)

Tenney Kypambi3:

dQ D 4V
< vy = — =0 22
a7 5{ 2 ﬂDZ} (22)

D 4v . L
> o7 OpHETiH HOIre TEHECTIpeMi3 »OHE OHBIH CalMaFbl MaKCHMyM HeMece

MUHUMYM OoJaThiH pe3epByapabiH D=Dy, nuamerpi MblHaFraH TeH:

D, = Z?Wz 23/Ez 294 m
T 'z
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2

2 1 8V

> = Ty0 | D > O0onranga oH, sSFHU
dD 2 7D

coHmpikTaH na D=Dp, Oomranma pe3epByapiblH canMmarbl eH a3 Oonambl. (20) TEHIIKTEH
pe3epByapablH COMKECT1 OMIKTITIH TaOaMbI3:

4 4v \ 10
7D, Vs r \x
7T.4(]
7

2-ecen. TpyOaHbIH KeJJeHEH KHMACHIHBIH ayJaHBIHBIH OHBIH CYJIaHATHIH IIEPUMETpPiHE
KaTbIHAChl THAPABIMKAIBIK paAMyc JAen artanajbl. [MIpaBIuKanblK paauyc YIKeH OOosFaH
cailblH, TpyOaHbIH Y3bIHABIFBI OOMBIHIIA KBICBIM OFAJITY COJIFYpJbIM a3 Oonaabl. Kennenex
KUMachlHBIH aynaHbl F OoifaHia KbICBIM €H a3 jKOofajaTblHIall TpyOaHbIH TOPTOYPHIITHI
KMMAaCbhIHBIH KaObIpFajlapblH aHbIKTA.

Q>0,

ExiHmn perti TYBIHIbI ~

1

arau, H,, = —-D,, .
2

X

P »
<« >

3-cypet — TopTOYpHINITHI KHMa

Iemyi: TeopTOYpHILITH KUMaHBIH KaObIpraJllapblH X KOHE Y apKbUIbl Oenriieuik.

KenneHneH KuMaHBbIH ay/laHbl MEH NEPUMETPIH calikecTi (23) »koHe (24) dopMynanap apKbLIbl
TabambI3:

F=x- y (23)
P=2(x+Y) (24)
nepumeTpai (23) popmynaHbl ecKepin Kenecl TYpAe aHbIKTalMBbI3:

P=2(x+ ) (25)

X

TpyOaHbIH rUAPaBIUKAIBIK PAAUYCHI:

F F

R=_ = _ (26)

P 2(x+Fj
X

Ecentin mapTel OOHBIHIIA THAPABIMKAIBIK PaguyC MakCUMyM OOJFaH7a, KbICHBIMIbI
KOFANTY MUHUMYM 001ajibl. [ napaBiaukaislk paauycka kepi QyHKIus

u:E:Z(x+F] (27)

X

byn ’xarmaiina MUHUMYM KaObUay Kepek. U—maH X Oo#bIHIIA OIpiHIII PETTI TYBIHIBI
TabaMbI3:
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du_ 2(1— sz (28)

dx X
(28) TeHOIKTI HOMBrE TEHECTIPIN X = X, YLIIH OHTaJIbl MOHIH TabaMblI3:
F
Xm
X, =+/F (30)

Tepic MoHIH KapacThIpMaiiMbI3, ce0ebi OHBIH (PU3UKAIBIK MaFbIHACHI OOJIMAalIbl. X OH
OoJIFaH/Ia eKIiHII PETTI TYBIHIBICHI OH 00JIaIbl.

d’u 4F

dx X

Hemek, X =X, Oonranna U (yHKUMACBHIHBIH €H Killli MOHI Oomazbl *oHE TpyOanarsl

KBICBIM a3asibl. byn okarmaiina TepTOYpHIITHl KHUMAHBIH THIAPABIUKAIBIK PaIHyChI
MakcuMymabl ueneHeni. (23) sxone (30) TeHaikTepaeH TpyOaHbIH €KiHII KaObIpFachkl MbIHaFaH

TeH: ymzizxﬁ:xm.
Xm

3-ecen 3. ['eonorusyiblk Oapray xoHe OYpFbIIAY KYMBICTAPBIHAA CKBAXHMHAIAH ChIHAY
YIIiH TOTMBIPAK anxyFa Typa kenefi. T apkaHHBIH Kepllyl CKBa)KMHaFa TYCIpUIreH P TonmbIpakTsl
aJIaTBIH BIIBICTBIH CaJIMarblHaH JKOHE apKAaHHBIH cajdMarblHaH Typanabl. LIsFeipasr (Jebeaxa)
KYpacThIpaThIH KOHCTPYKTOpP YIIiH OapabaHIarbl MaKCUMAaJIbIK MOMEHTTI Ol1y MaHbI3/bL. bip
KaparaHnaa, OapiblK apkaH Oapa®aHHaH TapKajdFaHaa >koHe T Kyl MakCHUMaiabl OOJFaHaa
KoTepyliH OacTamkbl COTIHAE MOMEHT €H YJIKeH Oony kepek. bipak, Oapaban ociHe
OaillaHBICTBl apKaHJIBl OpayFa JKyMcCaJaThlH ocep eTeTiH T KYIIIHIH HiHI apTaabl *KoHE
MaKCHUMaJIbl MOMEHTTI KOTepydiH 0ac Ke3iHJeri HOTIKEeCiHAe eMec, KaHmaai na Oip apaibik
XKaraiibiaaa anamei3. T Kyl MOMEHTI €H YJIKeH OonaTeiHaai OapabaHarsl apkaHHBIH N KabaT
CaHbIH Ta0y KepeK.

Ecxepmy. Ecenti menry 6apsicbiHaa Oapabanfa opajifaH apkaHHBIH N Ka0aT CaHbIH MbIHA
¢dopmyna apkpuiel Tabambiz: L =zmn(D+nd). ApkaHHbIH OapibIK canMarbl - Q, OHBIH
Y3bIHABIK Oipriringeri canMarsl - (|, Gapaban mumamerpi - D, apkan mmamerpi - d,
OapabaHHBIH y3bIHA OOMBIHA M Opay OpHAIACTHIPAIbL.

4-cypet — ApKaH eceoi
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lemyi: bapabanra opanran apkaHHBIH N KaOATHIHBIH Y3bIH/IBIFBI:

L = zmn(D + nd) (32)
Bapabanra opanraH apkaHHBIH N KaOaThIHBIH CaMaFbl:
Q, =qL = zmgn(D + nd) (33)
ApKaHHBIH KepiTyi:
T=Q-Q +P=Q+P—-zmgn(D +nd) (34)

T kymi wuiHi peTiHIe apKaHHBIH oOpanybl eHai Oacramasl gem (N+1)-mm kabaT
OpaJIBIMBIHBIH paJnychbiH anambi3. MinHiH aptybl T Kyl [IaMachlHBIH TOMEHAEMEYiHCI3
KY3ere achlpbUIaJIbl:

_ D +[2(n+1) -1]d =D+[n+1Jd (35)
2 2
bapaban ocine KaTpicThl T KYIIiHIH MOMEHTI:
M=Tr=[Q+ P—7zmqn(D+nd)]{%+(n+%jd} _Q+ P)2(D+d) _

(36)

M - HeH N OOWBIHINA ATBIHFAH TYBIH]IBIHBI HOJIBTE€ TeHECTipil (37) TeHACy/l menemis:

(::;\::—I:MDD-'_dq Q+ P)d} mmd@D+d)a o _ amd?g-3n? = 0 @37
HEMECE
n2+(D+1jn+ 1D(D+1j— Q+P =0 (37%)
d 3 6d\d 3zmdq
bynan,

1/D 1) |1(D 1y [1D(D Q+P
=——| —+= |, || T += —+1|- =
2\d 3)7\4ld 3 6dld 3zmdn
1 D? Q+P _1(D 1
12d2 36 37zmdq 2ld "3

Tepic memim ecern MmapThIH KaHaFaTTaHAbIpMaiiibl, eHJIeIIe

1 D? Q+P 1 D 1
n= ——2+ + =
\12 d 36 3zmdq 2 d 3

MyHaarel N Gedmiek TYpiHIE ajdbIHYbl MYMKIH, OHJJa OHBI JKaKbIH TYpFaH OYTiH caHfa JeiiH
KYBIKTAy KepeK.

KopbIThiHABI. MaTemaTuKanblK OLTIM OepydiH €Ki acmekTicl MOHHIH Ma3MYHBIHJA,

KAJIBIITACAThIH OLTIK TEH JaFAbIHBI Oepy/e, >KATTHIFylap CHIIATTaMachlHIA, TaKbIPHIN IEH

CYpaKTap/ibl *oHe 0acka omiCTeMeNiK MocenenepiAl OasHaay peTiHAe TOJbIK OelHeCiH Tady
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kepek. Ocbl Macenenep/l menry o0ipryrac ke3kapac OOHBIHIIIA iCKe achIpbUTYhI THiC. bomarmak
WH)KEHEpJIep >KOFapbl MEKTEIN KaOBIPFachIHAH KAH-KAKTHI JKOHE ipreii OimiM JKyHeciH amysl
KakeT. bimiM JKyHeciHiH Iprefiuniri — FhUIBIMH-TEXHUKAJIBIK TMPOTPECTIH TaJanTapbiH
KaHaraTTaHIBIPAThIH OipeH-01p capa xoi. bonamak wHxeHepiepai iprem Ou1iM KUHAKTaFaH,
YKaH-)KaKThl, oMOeOan TyjIFa peTiHAe AalbIHIAy TYpJi OarbITTap apKbUIbl JKYPri3iiefi: OKy
KOCTIAPJIAPBIHBIH ~ Ma3MYHBI,  FBUIBIMH-QMIICTEMENIK  KaMTaMachI3JaHABIPY,  FHUIBIMH
rapacaTThUIbIK, OKBITYIIBI-TIEarorTapablH OUTIKTLIIT koHe T.0. XKorapbl OKy OpbIHAaphIHAA
OumiM Oepyni JaMbITy MpoOJIeMachlH KapacThIpFaHnia, 0a3aiblK MaTeMaTHKaIbIK OiliM Oepy
Typalibl CYpaKka, sFHH OoJjamaKk MaMaHHBIH MaTEMaTHUKAJbIK JaWbIHIBIFBIHA Kayall i3JeMei
OHBI alfHAJBIIl 6Ty MYMKIH eMec. byJl MoceneHIH MaTeMaTUKaIbIK, (U3HKAIBIK, TEXHUKAIBIK
KoHe Oacka ja OuTiM cayajgapbl apachlHIAFbl TOYCSIIUTIKICH alIIbIKTAIFaH MHXEHEPIIIK OUTiM
Oepyneri OipHelIe cypakTapFra )xayan Tadyra MaHbI3BI 30D.
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THE IMPROVEMENT OF THE APPLIED CONTENT OF MATHEMATICS COURSE
THROUGH THE PROBLEMS

Menlikozhaeva S.K., Candidate of pedagogic sciences
Abuova A.O., Candidate of pedagogic sciences

Korkyt Ata Kyzylorda University, Kyzylorda, Republic Kazaxhstan

Annotation. This work will be devoted to solving the problem of mathematical training of
students of a technical orientation in the process of conducting practical classes. A characteristic feature
of the modern period is the rapid development of natural and direct sciences. The improvement of the
higher education system is an ongoing process that has always been and will continue to occur. This is
especially true of the transition to a market economy, when transformations are taking place in the
country's economic systems. Vocational training in universities that train qualified specialists is based
on knowledge of the basics of science, technology and production, as well as on the formation of
professional skills. The rapid development of modern technology requires engineers to quickly master
new technologies and ideas. Therefore, the training of highly qualified specialists will depend on the
level of general and special education, their correct combination. Socio-economic changes in the
Republic Kazakhstan at the present time, as well as the needs of teaching mathematics to students, along
with general education disciplines, suggest improving the mathematical training of future engineers. In
this regard, specific methodological recommendations aimed at improving the mathematical training of
university students are given. A "System of object problems" is proposed, which contributes to the
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solution of mathematical problems by future engineers, contributing to the disclosure of practical and
applied directions.

Keywords: professional education, applied and practical areas, mathematics course, tasks of
technical content, teaching mathematics.

COBEPHIEHCTBOBAHME INPUKJIAJJHOTI'O COAEP KAHUS KYPCA MATEMATHUKHU C
HOMOIIBIO 3AJAY

Menauxo:kaeBa C.K., kaHaunaT negarornaecKux HayK
A0yoBa A.O., KaHaAuaT NeAaroru4eckux HayK

Koizvinopounckuil ynusepcumem umenu Koprxoim Ama, e. Kvizvinopoa, Pecnybnuka Kazaxcman

Annorauus. Jlannas pabora OyIeT MOCBSMIEHA PELIICHUIO MPOOJIEeMbl MaTeMaTHYECKOU
MTOATOTOBKM OOYYAIOMIMXCS TEXHWYECKOTO HAIPaBIIEHHHUS B TMPOIECCE IMPOBEASHHUS MPAKTHIECKUX
3aHATUA. XapaKTepHON YEPTOW COBPEMEHHOTO MEPUOA SBIISIETCS BBICOKOE Pa3BUTHUE €CTECTBEHHBIX U
TOUHBIX HayK. COBEpIIEHCTBOBAHHWE CHUCTEMBI BBICHIET0 OOpa30BaHUSA-dTO HENPEPHIBHBIN TMpolecc,
KOTOpBI Bcerga ObUT W Oyner mpoucxomuTh. OcoOEHHO 3TO KacaeTcs mepexoja K pPBIHOYHOM
SKOHOMHKE, KOT/Ia TIPOHCXOJSAT MPeoOpa3oBaHMs B XO3SHCTBEHHO-IKOHOMHUYECKUX CHCTEMax CTPaHBI.
[IpodeccnonanbHoe 00ydeHHE B By3aX, TOTOBSIIUX KBATU(HUIMPOBAHHBIX CIEIHAIMCTOB, OMUPACTCS
Ha 3HaHHWE OCHOB HAyKW, TEXHUKH W TPOWM3BOJICTBA, a TAaKXKe Ha (POPMHpPOBaHHE MPOPECCHOHATBEHBIX
HaBBIKOB. BBICTpoe pa3BuTHE COBPEMEHHOW TEXHUKH M TEXHOJOTHH TpeOyeT OT WHKEHEePOB OBICTPOTO
OCBOCHHSI HOBBIX TeXHONOTMH ¥ waei. [lodTOMy TOATOTOBKAa BBICOKOKBATH(DHUIIMPOBAHHBIX
CHELUATUCTOB OyIEeT 3aBUCETh OT YPOBHS OOIIEr0 W CHEIHaIbHOTOo 0Opa3oBaHMs, UX MPAaBUIBHOTO
couetanng. ConmaabHO-3KOHOMIUYECKHEe n3MeHeHns B Pecryonmke Kazaxcran B Hacrosiee BpeMs, a
TaKke MOTpeOHOCTH OOydYeHHs CTYJSHTOB MarTeMaThke Hapsay ¢ o0meo0pa3oBaTeIbHbBIMU
JUCHMITIMHAMM ~ TIPEATIONAraloT  COBEPIICHCTBOBAHHWE MaTEeMaTHMYECKOM TMOATOTOBKHM  OyAyIIUX
HWHXXEHEepoB. B 3TOH CBsI3M AaHBl KOHKPETHBIE METOJUYECKUE PEKOMEHAALMM, HaIpaBiICHHBIC Ha
COBEPILEHCTBOBAHUE MATEMAaTUYECKON MOATOTOBKYU CTYIEHTOB By30B. [Ipeanoxena "Cucrema ueneBbix
3aJaHui", CHOCOOCTBYIOIIASE PEHICHUIO MaTeMaTHYeCKMX 3ajad  OyAyIIMMH  HWHXXEHEpaMH,
CHIOCOOCTBYIOIIAS PACKPHITHIO MTPAKTUYECKUX M MPUKIIAIHBIX HATIPABICHUA.

KamoueBbie cjoBa: mnpodeccHoHalbHOE 00pa3oBaHHWe, NPUKIAIHBIE M MPAKTUYECKHE
HaTpaBJICHUs, KypC MaTeMaTHKH, 337]a4l TEXHUYECKOTO COACPIKAHMS, 00y4UeHHEe MaTeMaTHKe.
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Komxazdanapabsl paciMaey sKoHiHIe aBTOPJIAPFAa AaPHAJIFAH HYCKAYJIBIK

«MaremaTrka, pusnka xxoHEe WHPOPMATHKAHBI OKBITYIBIH ©3€KTi Macenelepi» XypHalblHAA
MaKasa xapusiay YIIiH JaiblH FRUTBIME KYMBICTBI aBTOp(i1ap) Vestnik.korkyt.kz caitreinmarsr Onnaitn
Makana xibepy XyiHeci apKbUibl, apHailbl HYCKayJbIKTHI MaiAaiaHbln >kidepyre Oomnamel. Maxkana
Windows 10 omepatuBti xyiiecinneri Word ¢opmarsinna Times New Roman mpudTtinage sxa3purybl
kakeT (OcCBI Tanarnra »ka3pIMaFraH MaKajia aBTOMAaTTHI Typae KaObuimanOaaer). JKapusuraneIM — Tinaepi
Ka3akIia, OpBICIIA, aFbIIIIbIHIIA. Makaia KypbUTBIMBI MEH Oe3eHaipiyi:

1. Makana xexnemi 6-12 OeT apaibiFbIiHIa OOMYBI THIC (aHHOTALMSIIAP MEH d9AeOHeTTep Ti3iMiH
KocrmaraHga 6 0eTTeH ToMeH O0IMaybl THIC).

— Makanansl Kypy cxemachl (0eti — A4, kiTanTelk Oarap, Typanay — eHi OoibiHma. Con xak,
YCTIHTI ’KOHE TOMEHTI JKaKTaphIHIaFbl allbIK JKUeKTepi — 2,5 cM, oH xarbiHaa — 2,0 cm. Lpudt: Trn
Times New Roman, emmemi — 12) (Windows 10 omeparusTi skyitecinmeri Word dopmarsiaza);

- XFTAP wmnaekci — Oipinmn Katap »orapeiaa, con »kakra (http://grnti.ru); om sxakra —
XypHanaeiH doi nHAekci (mpedukc xoHe cypdukc) — pegakuuaga oepinesi;

- Makaja aTaybl — OPTachIHA KaJIbIH OH SKiHIII KapilIeH;

- aBTop(JTapabIH)IBIH aTHI-KOHJIEPiHiH OipiHII Kapri MeH Teri — oprara 11-kapim, (aBTOpiap
caHbl 5 ajaMHaH apThIK 0OIMAYHI THIC);

- yifpIM, KaJia, eNfiH TOJBIK ataysl — opTara, Kypcus — 11-kapir;

- Amnpgarna. Tyn mycka Timage (150-200 ce3; Makana KYPBUIBIMBIH CAKTail OTBHIPHIIT), OIIIEMi
(xernp) — 11-kapim;

- Tipek ce3aep — Ka3ak, OpbIC, aFbLINIBIH TiAepiae (3-5 cos/co3 TipkecTepi), eireMi - (KeTb)
11-kapim;

- Herisri morin (apansik wmHTEpBanm - 1, «azat xom» - 1,25 cm, 12-kapin) KypbUIBIMBI
TeMeHeTi el 0omabl:

2. Kipicnme: TakpIpbIITBIH TAaHAAIYBIH HETI3ACYy; TAHJAIFaH TaKbIPBINTHIH, MACEICHIH
©3€KTiIr, 00BEKTicCi, IoH1, MAKCAThI, MiH/IETI, 9JIiCi, TOCLI, TYKBIPHIMBI )KOHE MaFbIHACHIH aHBIKTAY

3. 3eprTey MaTepMajdmapbl MeH JicTepi: MaTepHangap MEH OJKYMBIC  OapbiChl
CUIaTTaMachlHaH, COHIali-aK MaiJalaHbUIFaH 9ICTEP/IIH TOJBIK CHIIATTAMAChIHAH TYPYHhI THIC.

4. Kecrenep, cyperrep alThUIFaHHAH KEHiH OpHAJIACTHIPBUIYBI KepeK. Op WUIIOCTPALMIMEH
xa3zy(enmemi (kerib) — 11) 6omysl kepek. CypeTTep aHbIK, Ta3a, CKaHepIeHOereH O0Tybl Kepek.

Makana MaTiHiHIe ciinTeMenep Oap ¢opmysanap FaHa HeMmipieHeal. MaTiHae ciiTeMenep Tik
Kakiiana kepcerinegi. CinTemenep MOTiHIE KaTaH TYpHAe HOMIpIEHYI KEpek.

5. Harmkesep/Tajakpliay: 3epTTey HOTIKEIEPIH Tagay )KOHE TaIKbUIAy KEITipiIei.

6. KopbITBIHABI/KOPBITBIHABLIAP: OChI KE3CHETT KYMBICThI KOPBITHIHIBUIAY; aBTOP alTKaH
YCBIHBUIFaH TYXKBIPHIMHBIH aKUKaThIH pactay. JKYMBICTBI KapKbUIBIK KOJJIAy Typajibl akmapar
KopeITeiHIBIIaH KeliiH Tyceni. Onaeduertep Ti3iMmi (emmemi (kernp) — 11, nmaiinananpuran sfeduerTep
canbl — 15-TeH keM 0oJMaybl KaXkeT). OJeOHeTTep Ti3iMiHAe KHPWUIMIANA YCHIHBUIFAH JKYMBICTap
OouraH karnaiina ojebuerTep Ti3IMIH €Ki HYCKalla YChIHY KakeT: OipiHImici — TYIHYCKaJia, eKiHIIici —
poMaHM3auusIaHFaH — andaBUTIEH (TpaHcauTepaums). Makanagarsl JAoHEKCe3  Ti3iMiHAE TeK
peuensusinanran onedbuer ke3zaepi, DOI muzaekci Oap spebuerrep Oosysl Tic. PomaHuzaumsiianran
onebuerTep TiziMi http://www.translit.ru caifTel apbIKBUIBI PACIMIETYi KEPEK.

7. ABTtOopnap Typayibl ManiMerTep: (aBTOPABIH(JIAP/ABIH) aThI-KOHI, YHBIMHBIH TOJBIK aTaysl,
KaJlackl, e, OaiaHbic AepeKTepi: TenedoHsl, 3J1.10IITa, OpcHI HoMepi) 3 Tinze.

8. Kenren makaia Tajamnka caif pacimMIenreH araaia faHa AHTHILIaruaT OarjapiamMachiHaH
etkizineni. Tymayckanbirsl 80% - maH >KoFapbl KepceTKilTe OonFaH Makaia PenaknusHbIH KapayblHa
xioepineni. An 80% - maH TemeH OOJIFaH Makalla aBTOPABIH TOJBIKTHIPYBIHA XiOepineni. A, eKiHmi
peT OTKI3UITeH IKaFdaiija THICTI KOpCeTKill Oojmaca KapusylaHbIMFa  KaObLIJIaHOAMIbI.
Perien3enTTepiH OH MiKipiHEH COH Makaja KypHalifa KaObLIJIaHbIN, aBTOPFa TOJIEM jKacay >KOHIHIIE
xabapiama xiOepizeni. ABTOp TeJeMakbIHBIH TYOIpPTEriH pelakUUsHBIH 3JIEKTPOHABI IMOYTACHIHA
xi06epyre mingerti (matphin-vestnik@korkyt.kz).
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PykoBoacTBo Aj1s1 aBTOPOB 110 0(popMJIEHUIO pyKonMceil

l'otoBas Hay4nas paboTa s MyOMMKAUK B KypHAJIE «AKTyalbHBIE BOIIPOCHI MPEOI0BAHU
MaTeMaTHKH, (QU3UKH U UH()OPMATUKW» MOXKET OBITh TOJaHa aBTOPOM (aBTOpPAMHU) 4epe3 CUCTEMY
omnaiin momaun crateil Ha caiite vestnik.korkyt.kz, wcnonesyst crermansibie WHCTpYKIHH. CTaThs
nokHa ObITh Hamwcana B (opmare Word B Windows 10 mpudrom Times New Roman (craTes, He
HalMCaHHAasg B COOTBETCTBUU C OTUM TpeOoBaHHEM, He OyneT NpWHITa aBTOMATHYECKH). SI3bIK
MyOJIMKaUi Ka3axCKHid, pyCCKUH, aHTTTHACKUI.

CtpykTypa u oopmM/IeHHE CTATHH:

1) O6bem craThu B mpenenax oT 6 A0 12 crpaHull (He MeHee 6 CTpaHMII, 32 HUCKIIOUCHHUEM
AQHHOTALMI U CTIMCKA JTUTEPATYPHI).

- Cxema mocTpoeHHS CTaThH (CTpaHuIa — A 4, KHIKHAS OPUCHTAIINS, TTOJISI C JICBOU, BEpXHEH U
HIDKHER CTOpoH — 2,5 M, ¢ mapBoit — 2,0 mm. IlIpudr: trm — Times New Roman, pasmep (keris) - 12)
(B popmate Word B onepattmonHoit cucteme Windows 10):

- ungekc MPHTU - nepmas crpoka cBepxy cuea (http://grnti.ru); wunmexc DOI
(mpenocTaBnseTcs peJaKue KypHaa),

- Ha3BaHME CTAThH — MPOMMCHBIMU OyKBaMH MO IIEHTPY MOIYKUPHBIM PUPTOM, pasmep — 12;

- MHALMATBL U (aMIIHIO aBTOPa(OB) — MO LIEHTPY MOIYKUPHBIM MpUdTOM, pazmep (kerib) — 11
(ampec »71.TOYTHI aBTOPOB, HOMEP OPCHII, KOJIMYECTBO aBTOPOB HE JIOJDKHO TPEBBIIIATH 5 YETOBEK);

- TIOJIHOE HAaMEHOBaHUE OpTraHMU3alld, TOPOJI, CTPaHa — Mo LEHTPY, KypCcHB, pasmep - 11.

- AHHOTanus Ha s3pike opurunaia (150-200 cioB; coxpaHsis CTpYKTypy cTaThi) pazmep - 11.

- KioueBble ciioBa (Ha Ka3aXxCKOM, PyCCKOM, aHTIMICKOM OT 5 70 8 CIIOB/CIIOBOCOYETaHUIN)
pasmep (kerup) - 11.

- OcHoBHO# TekcT (12 mpudT, MEKCTPOUHBII HHTEPBAT - 1, OTCTYIT «KpacHO# cTpoku» - 1,25
CM), CTPYKTypa:

2) BBeneHue: 000CHOBaHHE BBIOOPA TEMbI; aKTYalIbHOCTh TEMBI HJIH MPOOJICMBI, OIPEICICHUE
00beKTa, MpeaMeTa, 1eNeH, 3a1a4, METOI0B, MMOIX0/I0B, THIIOTE3bl U 3HAUCHHS Pa0OTHI.

3) Martepuajbl U MeTOAbI MCCJIENOBAHMSA: JIOJDKHBI COCTOSTh M3 OIUCAHHS MAaTEepUAlIOB U
X0/1a paboTHI, a TAK)KE ITOJTHOTO OITMUCAHHS MCIIOIb30BAHHBIX METOIOB.

4) B cratbe HyMepyIOTCS TOIBKO T€ POPMYIIBI, Ha KOTOPBIE €CTh CCHIIKH B TEKCTE. B cchuikax B
TEKCTE YKa3bIBAETCS B KBAIPATHBIX CKOOKaX.

5) pe3yJbTaTbhl/00CyKIeHHe: IPUBOAUTCS aHAIM3 U OOCYKACHHE IMOTYyYCHHBIX PE3yJIbTaTOB
UCCIIEeIOBAHUS.

6) 3akJI0YeHHe/BBIBOABI: 0000IIEHHE W IMOIBEACHHE HTOTOB PabOTHI HA JAHHOM OTarlle,
MOJITBEP KICHHE ICTUHHOCTH BBIJIBUTAEMOTO YTBEPKICHHsI, BBICKA3aHHOTO aBTOPOM.

Cnmcok smtepatypsl (pasmep (kerib) — 11, KOJIMYecTBO HCHONb3yeMOl JIUTepaTypsl HE MEHee
15). Ilpy HaNnM4MKU B CIIMCKE JTUTEPATYPBI padOT, MPEACTABICHHBIX Ha KUPUIUIUIIE, CIIUCOK JIUTEPATYPhI
JIOJDKEH OBITH MPEJICTaBJICH B JIBYX BapHaHTax: MEPBbI - B OPUTHHANE, BTOPOU - B TATUHU3UPOBAHHOM
andasure (TpaHcaurepanysi). CIMCOK CCBUIOK B CTaThe JODKEH COAEPXkATh TOJIBKO PELEH3UPyEeMBbIe
JUTEpaTypHblE UCTOYHHKH, JUTepaTypy ¢ uHAekcoM DOI. Crnmcok JIaTHHU3MPOBAHHOW JUTEPATyphI
JOJIKEH OBITH ITOATOTOBNIEH uepes cait http://www.translit.ru.

7) Ceenmenust 00 aBTOpax: (moynkHbBI comepxkath OO aBTopa (OB), MOJHOE HAUMEHOBAHUE
OpraHu3allu, TOPOA, CTPaHa, KOHTAKTHBIE JaHHbIE: TeJIe(OH, 3J1.1I0YTa, HOMEP OPCHA) Ha 3-X S3bIKaXx.

8) Crarbst nomkHa obianarek He MeHee 80% YHUKANBHOCTH TEKCTa s myOnukaiuii.B ciryuae
€ClIi OpPUTHMHANBHOCTHh cTarbi HIbKe 80%, paboTa OyaeT BO3BpalleHa aBTOPY MAJS HCIIPABICHUE H
KOppeKTHpOBKU. [lociie BTOPUYHON TMPOBEpKH CTaThsi HaOWpaeT HEOOXOAWMOIO IIOKa3aTensl B
aHTUIUIATHAT, HANpaBIIsIeTCd HA PAcCMOTPEHHE peNakUMOHHON koiuiermd. CraThs, HE OTBEYaroLIast
COOTBETCTBYIOIIUM TPEOOBAHUSM, OPUTUHAIBHOCTh KOTOPBIM, TPOBEpPEHA JBAXIIbI, K MyOIUKAIIMH HE
npuHumaetcs. Ilociie momoXHUTENbHOrO OT3bIBa PELIEH3EHTOB, CTAThsl IPUHUMAETCS IJIs MyOJIMKaluu B
XKYpHaJI ¥ aBTOpYy HampaBlisieTcs yBeaomiieHHe 00 oruiate. ABTOp 00s3aH OTNPAaBUTh KBUTAHIMIO 00
oIuIaTe Ha AIEKTPOHHYIO TouTy penakimu (matphin-vestnik@korkyt.kz).
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Manual for authors of manuscripts

Ready scientific work for publication in the journal «Topical issues of teching mathematics,
physics and information science» can be submitted by the author (authors) through the system of online
submission of articles on the site vestnik.korkyt.kz, using special instructions. The article should be
written in Word format in Windows 10 in Times New Roman font (an article not written in accordance
with this requirement will not be accepted automatically). Language of publications Kazakh, Russian,
English.

Structure and design of the article:

1) The size of the article ranges from 6 to 12 pages at least 6 pages, excluding annotations and
bibliography).

- description of the scheme of the article (page - A 4, book orientation, indents are calculated
with respect to the left top and bottom sides page margins-2.5 m, with right - 2.0 m, Standard font :
type - Times New Roman, size (font) - 12) (Word format on Windows 10 operating system):

- the ISTIR index is the first line at the top left (http://grnti.ru).

- DOl index (provided by the editorial office);

- title of article — with capital letters, alignment on the center in bold, size (font) 12.

- initials and last name of author(s) - alignment on the center in bold, size (font) — 11, (e-mail
address of the authors, orsid number, the number of authors should not exceed 5 people);

- the full name of the organization, city, country, alignment on the center, italic, size (font) - 11.

- Annotation in the original language (150-200 words; retaining the structure of the article)
size (font) - 11.

- Keywords (in Kazakh, Russian, English from 5 to 8 words/phrases) size (font) - 11.

- Main text (12 font, line spacing - 1, indentation of red line#- 1.25 cm)

- Structure:

2) Introduction: rationale for the selection of the topic; relevance of the topic or problem;
definition of the object, subject, objectives, tasks, methods, approaches, hypotheses and meanings of the
work.

3) Research materials and methods: should consist of a description of the materials and the
progress of work, as well as a full description of the methods used.

4) In the article, only those formulas that are referenced in the text are numbered. References in
the text are indicated in square brackets.

5) Results/discussion: an analysis and discussion of the results of the study is given.

6) Conclusion/conclusions: summarizing and summarizing the work at this stage; confirmation
of the truth of the assertion put forward by the author.

List of references (size (point size) - 11, the number of used literature is at least 15). If there are
works presented in Cyrillic in the list of references, the list of references should be presented in two
versions: the first - in the original, the second - in the Latinized alphabet (transliteration). The list of
references in the article should contain only peer-reviewed literary sources, literature with a DOI index.
The list of romanized literature should be prepared through the site http://www.translit.ru.

7) Information about the authors: (should contain the full name of the author (s), full

name of the organization, city, country, contact details: telephone, e-mail, orsid number) in 3
languages.

8) The article must have at least 80% uniqueness of the text for publication. If the originality of
the article is below 80%, the work will be returned to the author for correction and correction. After a
secondary check, the article gains the required indicator in anti-plagiarism, and is sent for consideration
by the editorial board. An article that does not meet the relevant requirements, the originality of which is
double-checked, is not accepted for publication. After a positive feedback from the reviewers, the article
is accepted for publication in the journal and the author is sent a notification of payment. The author is
obliged to send a payment receipt to the editorial office by e-mail (matphin-vestnik@korkyt.kz).

61


https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/page+margins
https://context.reverso.net/%D0%BF%D0%B5%D1%80%D0%B5%D0%B2%D0%BE%D0%B4/%D0%B0%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9-%D1%80%D1%83%D1%81%D1%81%D0%BA%D0%B8%D0%B9/font

MA3MYHbI
Aoboynnaesa b.C., Hypeanueea A.C.
[lemarorukanblK >KOFapsl OKY OpBIHAAPBIHAA MAaTEMAaTHUKaHBl OKBITYIBIH aKMapaTThIK-KOMMYHH-
KaLUSUTBIK HBICAHAAPHI MEH KYPBUTBIMIAAPBIHBIH CUTTATTAMACKL. ... eeuvevereeneeneeeeeaseeneeeeseessnesresseeseensesnens 6

Hocm C., Axamait A.A.
Maremartuka cabarbiHIa Stem TEXHOJOTHSICHIH KOJIJaHy apKbUIBl OKYIIBLIAP/IbI 3€PTTEY KYMBICHIHA
OAFBITTAY ..veuveveeueentestesteasteseesbeassesueeseeseenbesaeassese e bt eb e e saeneeneeeE e esbeAheeE e eb e e a b e AE £ e At e nbeeb e en b enbasbenbeebeenbenbeebeeneenbe e 16

Mycmadgha O3kan, Emumypam I'.K., Kaunbaesa JI.C.
MareMaTHKaIIBIK ypeimi Oomkay: Python xemeriMeH Ke3meHCOK OpMaHIBI, JIOTHCTHKAIIBIK perpec-
CUSTHBI )KOHE USPAPXUSIIBIK YKAIBIIAHFAH CHI3BIKTHIK MOJICIBACP/II CATBICTEIPMAITBI TATAAY .....cc.v...... 28

Meoeybaes H.K., Aoyosea H.A., Ko3zbvazaposa /K. A.
Tingik opTa asChIHIa NIEIOTOTUKAIBIK KAPhIM KATHIHACTBIH aKTUBTIK JOPEKECiHIH O1IIM MIPOIICCiH

VHBIMITACTBIDY .+« e et e teeee et ee e e esteste e ee st e sbe st e seeseesbeesbes b es e sheeh e e a b e eh e eh e e e e eb e eb b e b b e eb e eb e e Rt eb e enbenbeene e ke sbeebeeneenbeetes 38

Mennuxoacaesa C.K., Adyosa A.O.

Marematnka KypcTapblHBIH KOJIJaHOATBI Ma3MYHBIH €CENTEP KOMETIMEH KETUTIIPY. ..o veenenee e, 46
COAEPXAHHUE

Ab6oynnaesa b.C., Hypzanueea A.C.

Onwucanre MHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX CPEJICTB U CTPYKTYP MPETOIaBaHUS MATEMATHKH

B TICTTATOTHUICCKIX BY3AX 1.t veteesteseastassasesseaseessesseasteneassessesssessessessssssessesseassessesssesensesnsessesssessessessessses 6
Hocm C., Axamait A.A.

Hamnpasnenue yJanuxcsi K HCCIEI0BATEIhCKONH paboTe ¢ MCMONb30BaHUEM TEXHOJOTHH Stem Ha
YPOKAX MATEMATHKH . ... ..ccvesteenteensesssesaseesseesseesseassesssesasesssessseansesssssasesssessssesseansesssssssesssessesnsesssessseensesnns 16
Mycmadgpa Ozxan, Ewmypam I' K., Kaunobaesa JI.C.

[IporHo3upoBanue MaTeMaTH4eCKON TPEBOKHOCTH: CPAaBHUTENBHBIA aHAIM3 CIydaifHOTO Jeca,
JIOTUCTUYECKOW PErpecCru U HepapXxuueckux 000OIIEHHBIX JIMHEHHBIX MOJIENICeH ¢ NCTIOIb30BaHHEM
21210 o TSSOSO 28
Meoeybaes H.K., Adyosa H.A., Ko3zoazapoea 7K. A.

Opranuzamnus 00pa30BaTENBHOTO MPOIECCa AKTHBHOTO II€arorH4eckoro OOMIeHWs B paMKax

B33 1001017 ) 011 1 PP T P U PP PP PP 38

Mennuxoxncaesa C.K., Adyosa A.O.

CoBepIlieHCTBOBaHUE TIPUKIIATHOTO COICPIKAHUS Kypca MATEMATUKH C TIOMOIIBIO 3a0AU.......ccrveenneene 46
CONTENT

Abdullaeva B.S., Nurgaliyeva A.S.
Description of information and communication tools and structures for teaching mathematics in

PEAAGOGICAI UNIVETSITIES. .. eveiiiiisie sttt bbbttt e 6
Dost S., Akhatay A.A.
Directing students to research work using stem technology in mathematics lessons....................... 16

Mustafa OZKAN, Yeshmurat G.K., Kainbayeva L.S.
Predicting mathematical anxiety: a comparative analysis of random forest, logistic regression,
and hierarchical generalized linear models USING PYth.........ccoooiiiiiiie i 28

Medeubaev N.K., Abuova N.A., Kozbagarova Zh.A.
Organization of the educational process of active pedagogical communication in the framework

of the language ENVITONMENT. .......e e e e e 38
Menlikozhaeva S.K., Abuova A.O.
Improving the appling the applied content of the mathematics course with the help of problem.... 46

62



MATEMATHKAHBI, AKTYAJIbHBIE BOITPOCDI TOPICAL ISSUES OF

OU3NKAHbBI ’KOHE [MPEIIOAABAHUA TEACHING
NHOOPMATUKAHBI MATEMATUKU, ®PU3UKN MATHEMATICS, PHYSICS
OKbBITY IbIH, ©3EKTI N MHOOPMATUKU AND INFORMATION

MOCEJIEJIEPI SCIENCE
2023 xpu1aH OacTar MIbIFaabl JKbLIBIHA TOPT peT IIbIFaIbl
Hznmaercs ¢ 2023 rona H3naercs yetsipe pasa B rojl
Published since 2023 Published four times a year
Penakiust MeKeHKanbl: Ajpec penakiuu: Address of edition:
120014, Kp13pL10paa Kanacsl, 120014, ropox Kei3suiopaa, yir. 120014, Kyzylorda city,
oliteke Ou koeci, 29 «Ay, Alitexe 0m, 29 «A», 29 «A» Aiteke bie str.,
KopkbIT ATa aTbIHIaFbI KbI3pUT1OpIMHCKUIT YHUBEPCUTET Korkyt Ata Kyzylorda
Ke13popa ynusepeuTeTi uM. KopksiT Ata University
Tenedon: (7242) 27-60-27 Tenedon: (7242) 27-60-27 Tel: (7242) 27-60-27
E-mail: E-mail: E-mail:
matphin-vestnik@korkyt.kz matphin-vestnik@korkyt.kz matphin-vestnik@korkyt.kz

Kypsunraiimsicsl: KopksiT Ata ateinnarsl Kei3suiopaa yausepcureti KeAK
Yupenurens: HAO Kbi3puopaunckuii yausepcutet uM. KopksIT ATta
Founder: Korkyt Ata Kyzylorda University NJSC

Kazakcran PecriyOnukachiHbIH AKITapart )oHe KOFaMJIbIK JIaMy MUHHCTPIIIT
OepreH OyKapaJibIK aKmapat KYpajiblH €CerKe ally Kyouiri
anramkel Tipkey Ne KZ KZ80VPY00067265 31-naypsiz, 2023 x
Kaiita Tipkey Ne KZ87VPY00096433 9-maycebim, 2024 x.

Texnukanslk pepakropsl: A6yoa H.A.
Kommnbrorepae Oerreren: Maxamios A.A.

Tepyre 16.09.2024 . xi6epinmi. bacyra 30.09.2024 k. K01 KOWBUI/IBI.
®dopmatsl 60 x 841 /8. Kenemi 4,0 maptTsl 6acma tabak. Muamekc 76220.
Tapaneivbl 50 gana. Tanceipsic 0189. barace! keniciM GolbIHIIA.

Cnano B Haoop 16.09.2024 r. ITognucano B nedats 30.09.2024 r.
®dopmat 60 x 841/8. Oowvem 4,0 yci. ned. 1. Uaaeke 76220.
Tupax 50 5k3. 3aka3 0189. Llena noroBopHas.

Kapusnanean makaia aemopirapbluviy NIKIpi pedakyus Ke3xapacvlH 0Oindipmetioi. Maxana
MasmyHvina asmop oicayan Oepedi. Konxcazbanap enldenedi dcone asmopaa KatumapwbliMaiiobl.
JKypnanoa sicapusnanean mamepuanoapoul cinmemeciz kowipin bacyea 60amatiosl.

Onybnukoganuvie Ccmamvli He OMPANCAOM MOYKY 3peHus pedaxkyuu. Aemop Hecem
omeemcmeeH-HoCmy  3a  codepoicanue cmamvu. Pykonucu pedaxmupyiomcs u agmopam  He
so38pawaiomces. Mame-puanvl, onyoiuKosaunHvle 8 JHCypHALE, He MOZYym Oblmb 8OCHpOU3BedeHbl be3
CCOLIKU.

The published articles do not reflect the editorial opinion. The author is responsible for the
content of the article. Manuscripts are edited and are not returned the authors. Materials published in
the journal can not be republished without reference.

«Ynusepcumemy b6acnacwet, 120014, Kvizvinopoa kanacei, Oiimeke ou keuieci, 29A.

63



