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Annotation. This study explores the effectiveness of three instructional methods—Applied
Behavior Analysis (ABA) therapy, the Picture Exchange Communication System (PECS), and educational
games—in teaching mathematics to students with autism spectrum disorder (ASD). However, there remains
a lack of structured methodologies for teaching specialized subjects, such as mathematics, to students with
autism. This research employed a comparative case study approach with three seven-year-old autistic
students to evaluate the impact of each method on their engagement, understanding, and completion of
math tasks. Findings indicated that each approach contributed uniquely to overcoming the students'
challenges in mathematics. ABA therapy provided a structured, reinforcement-based learning environment
that enhanced task completion; PECS utilized visual communication, aligning with autistic students'
strengths as visual learners; and educational games successfully sustained motivation and engagement. The
results suggest that incorporating a combination of these methods significantly improves the learning
experience and math skills of autistic students. The study recommends that educators adopt these evidence-
based practices to foster a more inclusive and effective learning environment for students with ASD. Further
research is recommended to examine the long-term impact of these methods across different subject areas
and educational settings.

Keywords: Autism Spectrum Disorder, Inclusive Education, Applied Behavior Analysis, Picture
Exchange Communication System, Educational Games, Mathematics Instruction, mathematical abilities,
mathematical concepts.

Introduction. In 1994, the Salamanca Statement and Framework for Action on Special
Needs Education, issued by UNESCO (United Nations Educational, Scientific, and Cultural
Organization) marked a significant turning point in how schools and inclusive education were
conceptualized. The statement underscored the notion that mainstream schools adopting inclusive
practices represent the most efficient and cost-effective means of educating the majority of
children. Furthermore, it highlighted the essential role of inclusive schools in reducing
discrimination, fostering welcoming communities, building an inclusive society, and promoting
education for all [1].

Over the past 20 years, Kazakhstan has implemented numerous educational reforms and
demonstrated a strong commitment to the global movement toward inclusive education. The
Constitution of the Republic of Kazakhstan guarantees every child's right to education. Article 30
ensures that all citizens are entitled to free, compulsory secondary education and access to higher
education. In addition, several laws address the educational rights of children with disabilities.
These include the 2002 "On the Rights of the Child in the Republic of Kazakhstan," the 2005 "On
Social Protection of Persons with Disabilities in the Republic of Kazakhstan," and the 2002 "On
Social and Health Care and Pedagogical Correctional Support for Children with Limited
Capabilities." Together, these laws protect children’s rights, ensuring that children with disabilities
have access to education [2].

Recent efforts to reform inclusive education, such as the State Program for Educational
Development (SPED) 2011-2020, have concentrated on making schools in Kazakhstan more
inclusive. A key goal of SPED was to increase the number of inclusive schools to 70% by 2020.
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However, this target has not yet been fully achieved [3]. In 2015, the National Academy of
Education, named after Y. Altynsarin (NAE), introduced changes to the terminology used for
children with special needs. These changes aimed to reduce the stigma associated with disability
and further the development of inclusive education. Despite these efforts, significant gaps remain,
particularly in providing methodological guidelines for educators on teaching specialized subjects,
such as mathematics, to students with psychological diagnoses like autism. Autism Spectrum
Disorder (ASD) is a developmental disorder that affects communication, behavior, and social
interaction.

Mathematical skills are integral to everyday life. These include counting, telling time,
making payments, measuring, weighing, interpreting basic graphics and diagrams, and performing
numerical operations. Such skills are also critical for fostering independence. While numeracy
forms a key component of mathematics, students with severe and multiple disabilities, including
autism, often face substantial challenges in mastering these skills. For example, in a study of 949
clinically referred children, nearly 25% of autistic students were identified as having a specific
mathematics learning disability. In contrast, similar studies report that only 3% to 14% of typically
developing students experience such disabilities [4]. These mathematical difficulties in autistic
students are often attributed to differences in executive functioning, including challenges with
planning, organization, working memory, mental flexibility, attention, self-monitoring, and
impulse control [5]. Furthermore, language-related differences associated with autism may also
hinder abilities in areas such as number-word sequencing, calculation, fact retrieval, and problem-
solving.

May and Rinehart identified five contextual factors that might explain why students with
disabilities, including autism, underperform in mathematics [5]:

1.insufficient opportunities to learn;

2.an overemphasis on teaching functional mathematical skills, such as purchasing items,
rather than broader, more structured mathematical concepts;

3.a lack of teacher preparation or confidence in teaching mathematics to autistic students;

4.difficulties arising from students’ challenging behaviors or lack of attention;

S.struggles with collecting data and implementing evidence-based teaching strategies in
daily classroom settings.

Research into mathematical abilities in autistic students shows that, beyond overall
performance, there are specific areas where these students demonstrate unique strengths and
weaknesses. Some autistic individuals excel in rapid numerical calculations, while others perform
on par with or below the level of non-autistic peers [6]. Certain studies highlight autistic
individuals’ strengths in visuospatial tasks. For example, Shah and Frith [7] observed superior
performance in embedded figure tests among 20 autistic adolescents and in block design tests
among 20 autistic adults aged 15-25. Similarly, Georgiou [8] found that autistic students were
quicker at identifying feature and conjunctive targets within a visual array compared to non-
autistic peers. Despite these strengths in numerical calculation and visuospatial awareness, some
autistic students face difficulties in areas such as word problems and practical math concepts [9].

Processing speed is another area where challenges may arise. For instance, Moradi [10]
reported that preschool-aged autistic children exhibited slower processing speeds relative to their
verbal abilities. Similarly, Karal and Hughes [11] found that autistic children with IQ scores over
70 had lower processing speed scores compared to their overall 1Q. Although these studies have
explored general problem-solving and processing speeds, there is limited research investigating
processing speeds across different mathematical content areas.

This research aims to develop effective teaching methods to equip educators with the tools
necessary to teach mathematical skills to autistic students. The specific objectives of this study are
as follows:

- to evaluate the effectiveness of Applied Behavior Analysis (ABA) therapy in teaching



mathematical concepts to autistic students;
- to assess the impact of the Picture Exchange Communication System (PECS) on
enhancing mathematical communication and understanding among autistic students;
- to compare the efficacy of educational games as a means of engaging autistic students
inmathematical problem-solving.

Methodsand materials

Research Design

This study uses a comparative case study method to evaluate the effectiveness of three
different methods of teaching mathematical learning to autistic students: Applied Behavior
Analysis (ABA) therapy, image Exchange communication system (PECS), and educational
games.These methods were chosen based on their widespread use in special education and the
potential to improve the mathematical skills of children with autism.Thestudywas aimed at
determining which method is most effective for nine autistic students between the ages of seven
and twelve who attend the municipal state school "school-Lyceum No. 264 named after Takei
Esetov" in Kyzylorda.

Participants. The study involved nine students: six girls and three boys, with age
differences of seven and twelve years. Each student has unique characteristics that affect the
learning environment.

Student A (Female):this student is overactive and speaks Kazakh, Russian, and English
fluently. Despite her linguistic capabilities, her overactivity often disrupts classroom lessons,
leading her to study individually. According to her teachers, her frequent outbursts make it
challenging to integrate her into group lessons. Unauthorized absences from the classroom and
making emotional noises during the lesson make it difficult to conduct the lesson.

Student B and Student C (Males):

Two of the three boys are good verbal communicators, but one has limited social interaction
skills. They struggle with staying focused for more than 3-5 minutes, so they receive individualized
instruction. These children often require redirection and cannot easily switch between tasks
without assistance.

Setting:

The research was conducted in individual lesson settings. Each student received focused
attention in one-on-one sessions to minimize distractions and better assess the impact of each
teaching method.

Data Collection Methods:

The researcher compared the effectiveness of ABA therapy, PECS, and educational games
as tools for teaching math. To conduct this comparison, individual lessons were held with each of
the three students using these three different teaching approaches:

1. ABA Therapy:

Applied Behavior Analysis was used to teach mathematical concepts through structured,
repetitive tasks, providing immediate feedback and reinforcement for correct answers.

1. PECS:

The Picture Exchange Communication System was employed to help students communicate
mathematical ideas visually by using pictures to represent numbers and operations.

2. Educational Games:

Game-based learning activities were used to engage the students in mathematical problem-
solving in an interactive and playful manner.

Each student participated in classes involving three teaching methods for eight weeks.
Lessons were observed to assess students' attention, engagement, and understanding of math tasks
presented in each instructional format.

Data Collection and Evaluation

The researcher gathered data through:



e Observation:

Each student’s response to the three teaching methods was recorded, focusing on their ability to
stay on task, grasp mathematical concepts, and their level of engagement with the material.

o Performance Assessments:

After each session, the students were given simple math problems to solve, and their success rate
across the three methods was compared.

o Teacher Feedback:

In addition to observation, teachers were asked to provide input on the students' behavior,
attention span, and performance improvements during the lessons.

Data Analysis

The collected data were analyzed through a comparative analysis framework. The
performance of each student across the three methods (ABA therapy, PECS, and educational
games) was compared to identify which approach yielded the most significant improvement in
mathematical understanding and engagement. Key metrics for comparison included the length of
focus time, accuracy of task completion, and the level of interest shown by each student during
the lessons.

Ethical Considerations

Given that the participants are minors with autism, informed consent was obtained from
their parents or guardians. The study followed ethical guidelines for working with vulnerable
groups, ensuring the confidentiality of all data and the well-being of the participants throughout
the research process.

Results and Discussion

ABA Therapy in Teaching Math to Autistic Students

Prior to initiating the experimental research, the researchers conducted a thorough
information-gathering process regarding the selected participants. This involved reviewing each
student’s diagnosis and collecting supplementary data from their parents to gain a comprehensive
understanding of the students' individual needs. Additionally, the researchers observed several
math lessons to evaluate the teaching methods being used in practice [12]. These observations
revealed that math teachers primarily employed traditional instructional approaches similar to
those designed for neurotypical students. However, the nine autistic students engaged in these
lessons for only about five minutes before becoming distracted and disengaging. In response, the
teacher attempted to reintroduce new math tasks to regain their attention, but these attempts were
largely ineffective, leading the teacher to cease further efforts. As a result, these students actively
participated in math lessons for a maximum of approximately 15 minutes, exposing a significant
gap in instructional methods tailored to autistic learners.

Drawing from her ten years of experience teaching math at the secondary level, the first
researcher initially employed traditional teaching methods. However, she observed similarly
limited engagement from the autistic students, mirroring the experiences of their regular math
teacher. Recognizing the need for a different approach, she began experimenting with instructional
methods that aligned with the interests of each student to foster stronger connections and increase
engagement. For instance, one male student exhibited a notable interest and skill in chess,
showcasing advanced cognitive abilities and strategic thinking during gameplay [12,13]. In
addition, another student was seen to perform logic tasks quickly. Interestingly, in class, struggling
with basic arithmetic, he demonstrated the skills of effective counting and calculation when
playing chess. You can understand that another student, a woman, loves to draw, and this researcher
is able to make various geometric shapes out of plaster. To develop and evaluate his mathematical
abilities, the researcher called for a more detailed study of the elements of the figures, during which
he demonstrated amazing strong mathematical skills. These observations led the researcher to
conclude that interest-based teaching methods could significantly enhance engagement and task



completion during math lessons for autistic students, underscoring the need to expand beyond
traditional instructional strategies.

To explore this further, the researcher incorporated nontraditional teaching methods widely
adopted in Western educational systems, including Applied Behavior Analysis (ABA) therapy, the
PECS method, and game-based learning.

ABA therapy is a widely recognized approach designed to help individuals with autism
spectrum disorder (ASD) develop essential skills through the use of positive reinforcement to
shape behavior. It offers several key advantages for academic learning in autistic individuals,
particularly due to its structured, evidence-based approach. One of its primary benefits is
individualized instruction, where learning strategies are tailored to meet the unique needs and
abilities of each student. This personalized approach ensures students can progress at their own
pace, reducing frustration and making learning more accessible. Another key feature is the use of
positive reinforcement, which encourages desirable behaviors and skills by rewarding progress,
thereby sustaining motivation and engagement over time. ABA therapy also emphasizes breaking
down complex tasks into smaller, manageable steps—a process known as task analysis—which is
especially effective in subjects like math, where multi-step processes are involved.

Moreover, ABA utilizes methods such as discrete trial training (DTT) and natural
environment teaching (NET) to promote the generalization of learned skills. This means that
students can apply their learning across different contexts, both within and outside the classroom.
Techniques like prompt fading, which gradually reduce the support provided to students, are also
essential in fostering independence in problem-solving and critical thinking. Collectively, these
elements create a supportive learning environment in which autistic students can develop academic
skills in a structured yet flexible manner, enhancing their overall academic success while also
fostering essential social and communication skills critical for broader development.

ABA therapy has proven particularly effective when integrated into teaching environments
for subjects like mathematics, where structured, repetitive, and reinforcement-based learning is
essential. Through methods like task analysis, discrete trial training (DTT), and prompt fading,
ABA therapy supports autistic students in breaking down complex math problems into smaller,
more manageable steps. For example, task analysis helps deconstruct a multi-step math equation,
allowing the student to focus on one element at a time, reducing cognitive overload. DTT, a one-
on-one instructional technique, enables students to repeatedly practice and master each step, with
immediate feedback and positive reinforcement provided for correct responses, thereby increasing
the likelihood of retaining learned concepts.

Additionally, prompt fading gradually reduces external support as students gain confidence
and competence, encouraging independence in solving math problems. By customizing the pace
and teaching techniques to meet each student’s specific needs, ABA therapy ensures that math
instruction is adaptive and supportive, fostering an environment where autistic learners can excel
academically. In contrast to traditional math teaching methods, which can often overwhelm autistic
students with abstract concepts or rapid transitions, ABA therapy offers a tailored approach that
ensures concepts are fully understood before advancing to the next step. This method not only
improves mathematical understanding but also builds confidence and motivation, contributing to
the long-term academic success of autistic students.

PECS Method in Teaching Math to Autistic Students

The Picture Exchange Communication System (PECS) is a visual communication method
widely used with autistic individuals to enhance language and communication skills. However, it
can also be effectively applied to teaching academic subjects such as math. PECS operates by
allowing students to use pictures or symbols to express their thoughts, requests, or answers,
making it especially useful for those who face challenges with verbal communication [14]. In the
context of math education, PECS can be integrated by utilizing visual representations of numbers,
equations, or mathematical concepts. This approach helps autistic students better comprehend
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abstract ideas. For instance, when teaching basic arithmetic, students can use picture cards that
represent numbers and mathematical operations (such as addition or subtraction) to physically
construct and solve problems [15].

This hands-on, visual approach reduces the cognitive burden of language processing,
allowing students to concentrate on the logical aspects of the task. Additionally, PECS fosters
active participation as students are encouraged to exchange or select the appropriate visual
representations during math activities, reinforcing both engagement and comprehension. As
students advance, PECS can support the transition from concrete visual aids to abstract
mathematical symbols, gradually building their confidence and ability to handle traditional math
problems. By promoting independent problem-solving and alleviating frustration associated with
communication barriers, PECS enables autistic students not only to grasp mathematical concepts
but also to communicate their understanding effectively. This dual impact makes PECS a powerful
tool for both educational and communicative development.

Visual supports play an integral role in teaching math to autistic learners by simplifying
abstract concepts, reducing the demands of language processing, and enhancing understanding
through tangible, visual representations. Many autistic students encounter difficulties with verbal
instructions and abstract reasoning, which can make traditional math teaching methods less
effective [16,17]. Incorporating visual aids such as charts, diagrams, number lines, and
manipulatives helps educators present mathematical concepts in a way that is more concrete and
relatable.

For example, visual supports can break down complex math problems into manageable
steps, aiding comprehension of operations like addition, subtraction, or multiplication. These tools
also benefit autistic students by providing consistent visual cues that can be referenced repeatedly,
improving memory and retention. Furthermore, pictorial representations of math problems or
sequences enhance engagement and focus, catering to the strengths of many autistic learners who
often excel at processing visual information [14].

Visual schedules, task cards, and pictorial worksheets further increase a student's
independence by reducing reliance on verbal prompts. The structured and predictable nature of
visual aids also helps mitigate anxiety and frustration, fostering a more supportive and accessible
learning environment. Ultimately, integrating visual supports into math education not only
enhances academic performance but also builds confidence and autonomy in autistic learners,
making math more approachable and comprehensible.

Mathematical Games in Teaching Math to Autistic Students

The Picture Exchange Communication System (PECS) is a widely recognized visual
communication method commonly used with autistic individuals to improve language and
communication skills. However, it is equally effective when applied to teaching academic subjects
such as math. PECS allows students to use pictures or symbols to express their thoughts, requests,
or answers, making it particularly valuable for those who face challenges with verbal
communication [14]. In math education, PECS can be incorporated through visual representations
of numbers, equations, or mathematical concepts. This method helps autistic students grasp
abstract ideas more effectively. For example, when teaching basic arithmetic, students can use
picture cards representing numbers and mathematical operations, such as addition or subtraction,
to physically construct and solve problems [15].

This hands-on, visual approach alleviates the cognitive demands of language processing,
allowing students to focus on the logic behind the tasks. Additionally, PECS encourages active
engagement by requiring students to select and exchange the correct visual representations during
math activities, which reinforces both comprehension and participation. As students progress,
PECS facilitates the transition from concrete visual aids to more abstract mathematical symbols,
gradually building their confidence and competence in solving traditional math problems. By
fostering independent problem-solving and reducing frustration associated with communication
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barriers, PECS helps autistic students not only grasp mathematical concepts but also effectively
communicate their understanding. This dual role highlights PECS as a powerful tool for both
educational advancement and communicative development.

Visual supports play an essential role in teaching math to autistic learners by simplifying
abstract concepts, reducing language processing demands, and enhancing understanding through
concrete representations. Many autistic students struggle with verbal instructions and abstract
reasoning, which can make traditional math teaching methods less effective [16]. Incorporating
visual aids such as charts, diagrams, number lines, and manipulatives helps educators present
mathematical concepts in a tangible, relatable way.

For instance, visual supports can break down complex math problems into manageable
steps, aiding in the understanding of operations like addition, subtraction, or multiplication. These
tools also benefit autistic students by providing consistent visual cues that can be revisited, which
enhances memory retention. Moreover, pictorial representations of math problems or sequences
improve engagement and focus by leveraging the strengths of many autistic learners, who often
excel at processing visual information [14].

Tools such as visual schedules, task cards, and pictorial worksheets further promote
independence by reducing reliance on verbal prompts. Additionally, the structured and predictable
nature of visual aids helps minimize anxiety and frustration, creating a supportive and accessible
learning environment. Ultimately, integrating visual supports into math education not only
improves academic performance but also fosters confidence and autonomy in autistic learners,
making math more approachable and comprehensible.Overall, the research suggests that
incorporating mathematical games, especially digital ones, as a supplement to traditional teacher-
led instruction can be an effective strategy for enhancing the math skills of autistic students.The
researchers selected three game apps that were suitable for the research participants and aligned
with the school curriculum: MathKids, NumberKids, and 123Numbers.

Through the mobile application, games are shown that improve students
mathematicsin Figure 1.

interest in

Figure 1 — Students perform mathematical tasks through a mobile application

Together with the student, it is shown to perform mathematical tasks through a mobile
application. in Figure 2.
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Figure 2 — Teach math to students through a mobile app

The researchers observed that students with autism spectrum disorder (ASD) frequently
struggle with maintaining focus on various tasks, underscoring the importance of employing
diverse teaching approaches to avoid overwhelming them. To address this challenge, the
researchers utilized motivation techniques from Applied Behavior Analysis (ABA) therapy when
assigning math tasks. This approach helped students with ASD complete tasks aligned with the
school curriculum. Inaddition, the method of educational games turned out to be very effective, as
it used the natural power of autistic students in visual processing.l would like to say that it is an
indispensable method for stabilizing the attention of autistic students [18].

When participants displayed signs of boredom or disengagement, math games were
introduced to successfully re-engage them and maintain their motivation to continue learning. The
students responded enthusiastically to the games, demonstrating heightened focus and interest in
completing the math tasks. Based on these observations, the study concluded that a combination
of ABA therapy, the PECS method, and math games effectively supported student engagement and
task completion. The findings suggest that these methods should be integrated into instructional
strategies for teaching math to students with ASD [19-20].

Conclusion. This study highlights the critical importance of incorporating diverse
instructional methods—specifically Applied Behavior Analysis (ABA) therapy, the Picture
Exchange Communication System (PECS), and educational games—into teaching mathematics to
students with autism spectrum disorder (ASD). Each of these approaches draws upon distinct
strengths to address the unique challenges autistic students face when engaging with traditional
math instruction.

ABA therapy offers structured and highly individualized learning experiences, utilizing
positive reinforcement techniques to sustain engagement and improve task completion. The PECS
method leverages the visual learning preferences of autistic students, aiding their ability to
understand and communicate mathematical concepts more effectively. Meanwhile, educational
games provide an interactive and engaging platform for reinforcing math skills, keeping students
motivated and focused.

When applied in combination, these approaches were found to significantly enhance
students' engagement, comprehension, and success in completing math-related tasks. The positive
outcomes underscore the value of integrating these evidence-based methods into instructional
practices for teaching math to students with ASD.

In light of these findings, it is strongly recommended that educators adopt and implement
ABA therapy, PECS, and educational games as part of their teaching strategies to create a more
inclusive and effective learning environment for autistic students. Future research should focus on
exploring the long-term effects of these methods on academic outcomes and evaluating their
applicability across various educational settings and subject areas.
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OBYYEHMUME ABA-TEPAIINU, PECS U OBPA3OBATEJIBHBIM UT'PAM JIETAM C
PACCTPOMCTBAMM AYTUCTUYECKOT'O CIIEKTPA

AoauranoapoBaA.b., nokropant 2-ro kypca OIl 8D01510 - [TogroToBka yuuteneidr MaTeMaTuKu
CeiitmyparoB A.K., 1okTop (hr3nKo-MaTeMaTHIECKUX HayK, podeccop

Kuizvinopounckuii ynusepcumem umenu Kopxoim Ama, 2. Kvizvinopoa, Kazaxcman

AHHOTanus. B JaHHOM WHCCIEOBaHMHM paccMaTpUBaeTcsi 3PQPEKTUBHOCTh TpPEX METOJIOB
o0y4eHus — Tepanuu NpUKIaJHOTO MoBeJeHYeckoro ananusa (ABA), ciucreMbl o0OMeHa H300pasKeHHAMHU
s obmenust (PECS) 1 o6pazoBatenbHBIX Urp - IpH 00yYEHNH MaTeMaTUKE YUalluXcsl C pacCTPOMCTBOM
ayructudeckoro crnekrpa (ASD). OpHako mo-TIpeKHEMY CYIIECTBYET HEXBaTKa CTPYKTYPHPOBAHHBIX
METOJUK AJIs1 OOy4deHMs CHeIMaU3MPOBAHHBIM MpeaMeTaM, TaKUM KaK MaTeMaTuKa, JJIS y4alluxcs ¢
ayTU3MOM. JTO HCCIIEOBAaHUE MCIIOIb30BATI0 CPABHUTEIBHBIN NOAXO0/ K U3YUEHHUIO CIIy4aeB C y9acTHEM
TPEX CEeMUJIETHUX YYEHUKOB C ayTU3MOM, YTOOBI OLIEHUTH BIMSAHUE KQKJOT0 METO/1a HAa MX BOBJICYEHHOCTbD,
MMOHWMAaHWE W BBITOJIHEHHE MaTEeMAaTHYeCKUX 3afiad. Pe3ynmprarhl mokazand, 4TO KaXAblH W3 MOIXOJ0B
YHUKAJIBHO CHOCOOCTBOBANl MPEOIOJICHUI0 TPYIHOCTEH ydammxcs B MaremaTtwke. Tepamms ABA
NpPeAOCTaBUIa CTPYKTYPHPOBAaHHYIO, OCHOBAaHHYIO Ha IIOAKPEIUICHMHM YYeOHYIO Cpeny, KoTopas
criocobcTBOBaNa 3aBepiiennto 3anad; PECS ucnonp3oBana BU3yallbHYI0 KOMMYHHUKAITUIO, COOTBETCTBYS
CHJIBHBIM CTOPOHAM ayTHYHBIX YHaIIMXcS KaK BU3yalIbHBIX YYEHUKOB; @ 00pa3oBaTeIbHbIE HT'PI YCTIEIITHO
MOJIEPKUBAIIM  MOTHBAIIMIO W  BOBJIEUEHHOCTb. Pe3ynbTaThl HCCIIENOBAHUS IOKa3bIBAIOT, 4YTO
UCIIOJIb30BaHNE KOMOMHAIIMH 3TUX METOJOB 3HAYUTENILHO YITy4IIaeT yUYeOHBIH OMBIT U MaTeMaTHIeCKHe
HaBBIKH Y y4YalIMXCs ¢ ayTH3MoM. VccreoBanne peKOMEHAyeT ImegaroraM BHEAPATh 3T OCHOBAaHHBIE Ha
JIOKa3aTesIbCTBAX MNPAKTHKH AJISl CO3[aHusl Oojiee MHKIIO3UBHON M 3(QeKTUBHONH y4yeOHOW cpeabl [uis
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yuamuxcsi ¢ ASD. PekoMmeHayeTcss Taxke NpOBEACHUE NaTbHEHIINX HCCIEIOBAHUU JUIsI U3YUYCHUS
JTOJITOCPOYHOTO BIMSHUS 3TUX METOJIOB B PA3HBIX MPEAMETHBIX 00IACTIX M 00pa30BaTENbHBIX YCIOBHUSX.

KiaioueBble ci0Ba: pacCcTPOHCTBO ayTHCTUYECKOTO CIEKTpa, HWHKIIO3UBHOE OOpa3oBaHUE,
MPUKJIATHON TOBEJACHYCCKUN aHaiu3, CUCTEMa KOMMYHUKAIMM C IIOMOIIbI0 OOMEHa KapTHHKAMU,
pasBUBarONIe Wrpbl, OOy4YeHHE MaTeMaTHKe, MaTeMaTH4YecKhue CIIOCOOHOCTH, MaTeMaTHYeCcKHe
KOHILIEIILIHMH.

AYTHU3M CHIEKTPI B¥3bL/IF'AH BAJIAJTAPFA ABA TEPAITUACBIH, PECS )KOHE
BIJIIM BEPY OUBIHIAAPBIH OKBITY

9oairandaposa A.b., «Maremaruka» 6iniM Oepy OaraapaaMachIHBIH 2-Kypc JOKTOPaHTHI
CeiitmyparoB A.JK., hr3nka-MaTeMaTHKa FRUTBIMIAPBIHBIH TOKTOPEI, Tpodeccop

Kopxbim Ama amwvinoasel Kvizviiopoa yrusepcumemi, Kvizviniopoa, Kazaxcman

Anpgarna. by Makanama yir okpITy 9fici, KoamaHOamsl MiHe3-KyIbIK Tanaaysl (Applied Behavior
Analysis - ABA) Tepanmsicel, cyper anmmacy KapbiM-KaTeiHac xkyieci (Picture Exchange Communication
System - PECS) sxone 0Ois1iM Oepy OMBIHIAPHI, ayTHUCTIK CIIEKTPi OY3bUIBICH (autism spectrum disorder -
ASD) 6ap oxymIbIIapFra MaTeMaTUKaHBI OKBITY THIMJIUTITIH 3€pTTeiini. AYTHCTIK CIIEKTPi OY3BUIBICH Oap
OKyIIbIJIapFa MaTeMaTHKa CHUSAKTHI OSHIHMIK TOHAEPAl OKBITYIBIH KYPBUIBIMIBIK SIicTeMesepi oI e
JKETKIUTIKCI3. ATaJIMBII OICTEPTIH MaTeMaTHKAIBIK TallChIpMalapbl OpBIHAAYFa JKOHE TYCIHyre acepiH
Oarasnay yIIIiH jKeTi )kacap YIII ay TUCTIK CIIEKTPi OY3bIIBICH Oap OKYIIBLIAPMEH CANBICTEIPMAaITbl KeHc-CcTain
9MicCi KOJTAaHBUIBII, 3€PTTEY KYPTi3iimi. 3epTTey HOTHKENEpi op 9MiCTiH OKYIIBUIAPABIH MaTeMaTHKAHBI
OKYIIaFbl KUBIHABIKTAPIBI JKEHYTe epeKIle yJiec KOCKaHBIH KepceTTi. ABA Tepamuschl TanchlpMaHBIH
KYPBUTBIMABIK OpBIHAANYBIH kakcapraibl, an PECS ayTucrtik crektpi OY3bUTBICHI 0ap OKYyIIBLTAPIBIH
BU3yallIbl OKYIIBUIAP PETIHJEeri KYIITI J>KaKTapblHA COMKEeC KEJeTiH BU3yalJbl KOMMYHHUKAIIUSHBI
naiiTanaHbl )KoHe OiTiM Oepy OWBIHIAPEl MOTHBAIIMS MEH OEJICEHTITIKTI COTTI KAaMTaMackI3 eTTi. 3epTTey
HOTIKEJIepi OCHI aTallFaH dicTepli OipiKTipe KOJIMAHBII ayTHCTIK CTIEKTPi OY3bUIBICH 0ap OKYIIbLIAPIBIH
OKY ToXiprOeci MEH MaTeMaTHKaJIBIK JaF/IbUIapbIH aliTapJbIKTal jKaKCapTaTHIHBIH KOPCETENlI COHBIMEH
Karap, WHKJIIO3WBTI JKOHE THIMJII OKY OpPTAachlH KYpPYy YIIIH OCHI JOJNENAlI TOHKipuOenep i KOJIaHyIbl
ycbiHa bl OCBI 9MIICTEPIiH SPTYPIi IOHIK OarbITTap MeH OiiM Oepy MekeMellepiHe y3aK Mep3iMIi 9cepiH
3epTTey YIIiH KOCBIMIIIA 3epTTeyliep KYpri3y YChIHbUIAAEL. 3epTTey Myranimaepre ASD Gap okymibuiap
YIUIiH Jgomenai ToxipuOenepai KoJgaHydbl YCBIHAABL. OPTYpii HOHAIK cajnamap MeH OiriM  Oepy
napaMeTpiiepi OOWBIHIIIA OCHI JIICTEPAIH Y3aK MEp3iMJIi 9CepiH 3epTTey VIINH KEeJCIIeKTe 3epTTey
JKYMBICTapBIH JKAIFACTBIPY YCHIHBIIA B

Tipek ce3mep: ayTHCTIK CrieKTpi OY3bUTBICHI, HHKITFO3UBTI O1T1iM Oepy, KOJIIaHOaTbl MiHE3-KYJIIBIK
TaJIaybl, CypeT aMacy KapbIM-KaThIHAC JKYHeci, OKy OHBIHIApbl, MATEMAaTUKaHbI OKBITY, MaTEeMaTHKAIIBIK
KaO0iJIeT, MAaTeMaTHUKAJIBIK YFBIMIAP.
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Annotation. The article discusses that the process of forming the acmeological competence of
future mathematics teachers should be based on interrelated principles during pedagogical practice. These
principles include the following: the value principle, which involves the value orientations of the future
mathematics teacher during pedagogical practice; the principle of the subject of activity, which aims to
identify the personal characteristics of the future mathematics teacher and define the criteria and principles
for their development; the creative principle, which aims to maximize the development of creative initiative
in the pedagogical process, focusing on not only the acquisition of knowledge but also the experience of
creative activity; the feedback principle and the principle of activity, which aims for the student to acquire
knowledge through independent learning rather than receiving it in a ready-made form; the principle of
humanism, which focuses on supporting the student — the future mathematics teacher — during pedagogical
practice. We have developed a model describing the process of forming graduates' acmeological
competence during pedagogical practice. The model consists of several blocks: goal-setting,
methodological, activity-based, and evaluation-result blocks. The purpose of the research is to form the
acmeological competence of graduates during pedagogical practice. The result of implementing this block
is the increase in the level of graduates' acmeological competence during pedagogical practice.

Keywords: pedagogical practice, modeling, educational process, cognitive, acmeological
competence, intellectual-creative skill

Introduction.The educational process is defined as a system of methods, techniques, and
approaches, using various models to deepen knowledge. 'In the study of the educational process,
the model serves as an important tool to visually present the connections and relationships between
its components. Therefore, modeling is becoming increasingly essential for organizing the
educational process in higher education institutions and for scientific research' [1,p.279].

In his work, S.I. Arkhangelsky discusses the role of modeling in the development of
students' intellectual activity. 'In the educational process, thinking modeling must be applied in the
broadest and most diverse ways. For example, the teacher's skill begins with how well they can
model this group of students, their interests, level of preparation, emotions, and so on' [2, p.106].

Modeling is carried out in the following directions:

- as a constituent and inseparable element that needs to be researched in the educational
process;

- as aresearch method necessary for students to acquire new knowledge;

- as an educational activity, which is a component of the educational process.

Thus, modeling is one of the effective methods for studying material world objects and
phenomena. It, based on the methodology of the systemic approach, clarifies its principles and
simultaneously becomes an important general scientific methodology for understanding objective
reality.

When reviewing scientific literature, considering the model as a prototype, it shows that it
is a system of elements describing the different aspects, relationships, and functions of the object
under study. In other words, we reveal the image of a specific phenomenon, in our case, the
acmeological competence of future mathematics teachers during pedagogical practice [3, p.223].
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Materials and methods. In order to effectively organize the process of developing the
acmeological competence of future mathematics teachers during pedagogical practice, we have
developed a model that contributes to the development of this competence. The diagnostic
methods used allow us to identify the development of future mathematics teachers' acmeological
competence during pedagogical practice based on various criteria: motivational, cognitive, and
technological.

Let us now consider these criteria and clarify their meaning.

Motivational — the desire for self-expression; interest in non-standard thinking; emotional
satisfaction from cognitive activity; the need to exchange ideas, assumptions, and creative
solutions; personal interest in mastering intellectual-creative skills.

Cognitive — understanding the essence and value of heuristic thinking; perceiving oneself
as the subject of intellectual-creative activity; knowing the basic methods of logical thinking and
heuristic thinking techniques; self-assessment of rational and creative thinking skills.

Technological — the ability to independently and creatively devise educational tasks;

striving to see the creative goal and solve it through non-standard methods; the ability to conduct
research based on heuristic thinking methods and techniques; the ability to find solutions in
thinking activities by relying on intuitive mechanisms: associativity, analogical thinking,
probability.
The process of developing the acmeological competence of future mathematics teachers during
pedagogical practice should be based on the following interrelated principles: value principle;
subject of activity principle; creative principle; feedback principle; development principle; activity
principle; humanism principle.

1. Value principle — The value orientations of the future mathematics teacher during
pedagogical practice are an important characteristic of their personality. These orientations
determine their interaction with the surrounding environment, relationships, and regulate behavior.
By understanding their value orientations, a person seeks their place in the world, contemplating
the meaning and purpose of their life’s activities. The structure and content of an individual’s value
orientations determine their direction and position regarding various phenomena of reality.

2. Subject of activity principle — This principle aims to identify the personal
characteristics of the future mathematics teacher during pedagogical practice and define the
criteria and principles for their development:

- The student — the future mathematics teacher — is the core of the educational process, the
organizer, coordinator, and regulator, as well as the architect of pedagogical collaboration;

- Asthe main subject of the education system, the teacher strives to optimize the organization
of educational goals and tasks, to present educational material systematically and correctly, and to
connect it to human life and activity;

- During pedagogical practice and the educational process, the future mathematics teacher
must integrate psychological components such as creative activity, logical cognition, professional
communication, and repetition.

3. Creative principle — This principle is aimed at developing the creative initiative as
much as possible in the pedagogical process. It aims for the student to master not only knowledge
but also the experience of creative activity. The educational process should not be a monotonous
and boring transmission of information, but rather an interesting and insightful organized process.
This process contributes to the development of creative initiative in the future mathematics teacher
during pedagogical practice.

4. Feedback principle — In the process of pedagogical practice, feedback is provided
according to the following scheme: teacher — student, student — student, student — teacher, and, as
defined, based on specific tasks and objectives, as well as discussion issues that arise during the
lesson. It is crucial that these actions and situations are not chaotic, but are properly planned and
organized in line with the lesson’s objectives and expected outcomes. Only on the basis of
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correctly formulated tasks and objectives can the teacher offer feedback to students, which is
implemented throughout all stages of the lesson: introduction, analysis, and reflection.

5. Development principle — Understanding the question as a factor of growth and
professional improvement, striving for logical actions, choosing rational methods and techniques,
and optimizing the solution of problems and tasks;

- Understanding the development process from a personal perspective and psychological
balance;
- Analyzing the development process in the context of the subject’s, i.e., the future teacher’s,
activity;
- Acknowledging the individual nature of development;
- Connecting the teacher's personal development to real-life situations and professional
choices;
- The role of potential activity in the future teacher's actions in the context of individualized
development; activating their cognitive abilities and capabilities.

6. Humanism principle — Aimed at providing effective support to the future mathematics
teacher during pedagogical practice. It also includes recognizing them as a knowledge subject with
pedagogical capabilities. The humanism principle helps activate the future teacher’s tolerance
potential, elevating them to a new level of professional-humanistic relationships.

7. Humanism principle — This principle is aimed at providing effective support to the
future mathematics teacher during pedagogical practice. It also involves recognizing them as a
subject of knowledge with pedagogical capabilities. The humanism principle helps activate the
future teacher’s potential for tolerance, elevating them to a new level of professional-humanistic
relationships.

The process of developing the acmeological competence of future mathematics teachers during
pedagogical practice requires the adherence to a number of pedagogical conditions.

Results and discussions. The pedagogical conditions are based on the conceptual ideas of
developing the future mathematics teacher’s acmeological competence during pedagogical
practice. These conditions also rely on psychological aspects that consider the gradual formation
of personality and cognitive capabilities.

Certainly, during pedagogical practice, the future mathematics teacher directs their efforts and
abilities toward professional improvement, applying the knowledge acquired in practice, realizing
their creative potential, and using modern educational technologies.

Additionally, the subject position and the formation of the individual as a pedagogical condition
for the development of acmeological competence are significant. K.A. Abulkhanova identifies the
ability to resolve various contradictions as a key component of an individual’s subjectivity [4,
p-14].

A necessary component in defining an individual's subjectivity is the development of the
"self-concept."

To effectively develop the "self-concept," it is important to form the following skills in
future teachers:

- analyzingfuturesituations;

- design skills;

- reflective skills;

- perceptive skills;

- team work skills, developing the teacher's inner components [5, p.31].

According to A.K. Markova, motives play an important role in the purposeful realization
of professional tasks by the subject of knowledge, i.e., the future mathematics teacher [6-7]. The
formulation of this issue makes the realization of the student's potential to master the pedagogical
profession during the pedagogical practice period especially relevant, as this stage is a crucial part
of the preparatory work.
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Another pedagogical condition in the process of developing the acmeological competence
of future mathematics teachers during the pedagogical practice phase is professional self-
realization. This process is about demonstrating professional qualities as a teacher. In other words,
it involves finding one's place in the pedagogical field and the educational process, successfully
performing one's role, demonstrating professional competence, establishing communication with
students, striving to unlock pedagogical potential, and solidifying a genuine desire to become a
teacher [8].

The professional competence of the future mathematics teacher during pedagogical
practice will have a conditional character, as it is not something that can be achieved in just one
day or a short period of time. Typically, its formation is carried out on the basis of theoretical
information and knowledge and is realized through practical experience, which, in turn, involves
developing the skills and experience of providing appropriate mathematical education to students,
teaching them to think, analyze, generalize, and solve problems [9].

Ultimately, everything increases the level and significance of the future mathematics teacher’s
professional self-realization during pedagogical practice and serves as a tool for the development
of acmeological abilities.

Another pedagogical condition for forming acmeological competence is the future
mathematics teacher’s mastery of teaching technologies, which paves the way for their full
professional development [10].

The process of pedagogical practice should be aimed at developing skills for analyzing and
solving professional education tasks:

- Forecasting and implementing the pedagogical process, based on assessing students’
learning and educational development levels;

- Developing students' cultural and aesthetic activities;
Organizing various activities for students;
Creating conditions aimed at development;
Interacting with students of different ages, identifying their developmental levels and
challenges;

- Workingwithparents;

- Organizing the process of additional education;

- Identifying the goals, objectives, characteristics, principles, forms, methods, and tools for
students’ learning;

- Establishing the foundations of human psychology and considering the psychological
features of children of different ages;

- Developingstudents' interests;

- Utilizing the experience of other educators;

- Additional training and self-education.

Conclusion. Our research was developed with consideration of humanistic, personality-
oriented, axiological, and systemic approaches. Through the personality-oriented approach, the
support of the student's self-awareness, self-development, and self-realization process is defined,
as well as the development of their individuality.The systematic approach is aimed at forming
pedagogical health-preserving activities as a unified process.

The implementation of the humanistic approach in the process of developing the
acmeological competence of future mathematics teachers means the comprehensive development
of the future teacher, with potential for continuous professional development. This is a teacher
with creative thinking and innovative approaches, who has broad opportunities in solving
educational tasks. Essentially, this approach serves as a good assistant for shaping the future
mathematics teacher with methodological skills and organizational abilities.

The high (productive) level of acmeological competence of future mathematics teachers
during the pedagogical practice phase can be described as follows:
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- Overall, future mathematics teachers’ knowledge is formed with an analytical perspective
on pedagogical activities, incorporating elements of self-monitoring and self-analysis;

- The initial pedagogical skills acquired demonstrate the future mathematics teacher’s active
involvement in automated actions during the pedagogical practice phase;

- Areflective attitude shows the level of self-realization of the future mathematics teacher.

Professionalism is currently being actively researched in the fields of labor psychology and
acmeology, and its definition varies in each science. In psychology, professionalism is the
consistent achievement of high results in solving tasks in the field of labor activity.

Acmeology actively studies the issue of reaching the peaks of professionalism, and it is
this science that offers new universal methods and tools for enhancing professional levels, which
can be applied by specialists from various fields [11].

The historical and philosophical definition of the formation of acmeological competence
allows for the determination of its connection with sciences such as philosophy, cultural studies,
and anthropology.

As a methodological basis for solving the issue of developing acmeological competence in
future mathematics teachers, the competency-based approach, which currently serves as the
foundation of the higher education system for training pedagogical personnel, is used.
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BOJTAITAK MATEMATUKA MYTAJIIMAEPIHIH ITEJAT'OI'MKAJIBIK ITPAKTUKA
BAPBICBIHJAA AKMEOJIOT'UAJIBIK KY3BIPETTIJIII'TH KAJIBIIITACTBIPY

AobnyanaeBa B.C., nenaroruka FeUIBIMJIAPBIHBIH JIOKTOPHI, Ipodeccop
Kamarat A.K.*, «Maremaruka» 6inim Oepy OarnapiaMachiHbIH 1-Kypc MarucTpaHThI

Huzamu amvinoaser Tawikenm memaekemmik nedazo2uxanvly yuusepcumemi, Tawikenm K., O30excman

AnHoTanus. Makanana GonamaK MaTeMaTHKa MYFalliMAEPIHIH aKMEOJIOTHSUTBIK KY3bIPETTLTITiH
KaJIBIIITACTHIPY MPOIIEC] ITearOTUKAJBIK THKipuOe OaphIChIH A 63apa OailylaHBICTHI IPUHIUIITED HET13iHAe
KYpBUTYbl KEpeK eKeHAIri KapacTelpbiiagbl. OChbl TPUHIMIITED MbIHATAPABI KAMTHABI: KYHIBUTBIK
MPHUHIMII, MeAaroruKajblK ToKipuOe OapbIChiHAa OoJialllaK MaTeMaTHKa MYFaIIMIHIH KYHJIBLIBIK
Oarmapiapel; opeker CyOBeKTiCi NpuHIMI, OoNamiaK MaTeMaTHKa MYFaNiMiHIH JKeKe TYJIFalIbIK
KAacHUeTTepiH aHBIKTAay/Abl, OHBI KAIBIITACTHIPYIBIH KpUTEPHUIJIepi MEH NPUHIMNTEPIH aNKbIHAAY bl
KO371el/I1; MIBIFapMalIbUTBIK IPUHIIMIT, TearOrHKaJIbIK IPOLIECTE IIBIFapMAaIIbUIBIK OacTaMaHbl OapbIHIIIA
JIAMBITY, CTYICHTTIH TeK OiIIM amybl FaHa eMecC, IIBIFApMAIIbUIBIK KhI3MET TIXKIPHOECIH 1€ MEHrepy
MaKCaThIH/Ia OaFbITTAIA b, Kepl OaillaHbIC TIPUHITKIT )KOHE KbI3MET NPUHITUII, CTYACHTTIH OLTiM/II TalbIH
KyHiHIe anMaif, oJapabl ©3J[iTiHEH MEHrepy >KOIBIMEH alyblH Ke3Jel i, TYMaHu3M TpHHIUII,
MearoruKabIK TOKIpHOE Ke3eHIH/IE CTYACHTKe — OoJlalliak MaTeMaTHKa MyFalliMiHEe KOJIay KOpCEeTyre
OarpiTTanFad. bi3 memarorukanblk ToKipuOe OapbhIChIHAA TYJIEKTEPIiH aKMEOJOTHSJIBIK KY3BIPETTUIIMH
KaJBIITACTBIPY TIPOIIECIH CHIIATTAWTBIH MOJENBAlI TYXKBIPIMAAIGIK. Mojens OipHemie ONOKTapaaH
TYpaJbl: MaKCaTThl, SJ[ICHAMAIIBIK, 1C-OPEKETTIK, Oaranay-pe3ylbTaTUBTI. 3epTTeyNepliH MakcaTbhl —
TYJIEKTEPAiH aKMEOJOTHSUIBIK KY3bIPETTUTITH MeJarorukalblk TOXKipuoe OapbIcbiHAa KadbINTacThIpy. Ochl
OJIOKTBI iCKe achlpy HOTHIKECI — IMEeAarorukajiblK TKipuOe OapbIChIHOA TYJIEKTEPAiH aKMEOJIOTHSIIBIK
KY3BIPETTUIITHIH JEHIeHiH apTThIPY.

Tipex ce31ep: nenarorukayiblK NpakTHKa, MOJENLY, OKY IpoLeci, KOTHUTUBTI, aKMEOJIOTHSUTBIK
KY3BIPETTLIIK, HHTEIJICKTYaAbl-IIbIFapMAIIbUTBIK, JaF/Ibl.
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P®OPMHUPOBAHUA AKMEOJIOI! NYECKOM KOMIIETEHTHOCTH BY 1YIIIUX
YUUTEJEU MATEMATHKMU B ITPOLUECCE IEJAI'OT'HYECKOMU ITPAKTUKHA

AbnyanaeBa B.C., 10KTOp NeIaroriaecKux Hayk, npodeccop
Kamarar A.K., maructpanT 1-Kypca mo o6pazoBarensHON IporpamMmbl «MareMaTrnkay»

Tawkenmckul 20cyO0apcmeeHHblll nedazoeudeckutl yHugepcumem umenu Huzamu,
2. Tawxenm, Y3b6exucman

AnHoTtamusi. B crathe paccmarpuBaeTcs mporecc  (GOpMHUpPOBAHHS —aKMEOJIOTMYCCKOM
KOMIIETEHTHOCTA OyIyImIuX YYHUTeNIed MaTeMaTHKH B MPOIECCEe MeNarormuecKod MPAKTUKH JIOJDKHO
CTPOUTHCS HAa OCHOBE B3aMMOCBS3aHHBIX MPHUHITUIOB. OMUCHIBAIOTCS TaKWe MPUHITUILI, KaK: MPUHITAT
IIEHHOCTHU, IICHHOCTHBIC OpPUEHTAIMK OyAYINEro YYHUTEIsT MATEMAaTUKH B MPOIECCE MEeNarorHuecKom
MPAKTUKHW;, TMPHUHIMI CYObEKTa JCATEIBHOCTH, NPEANOIAratoIUuy OMPEeICHHe KA4yeCTB JINYHOCTH
Oyoymmx ydWTened MaTeMaTHKH B TPOIECCe MEeNarorudecKoil MpaKTUKW, BBIIBICHHE KPUTEPUEB H
MIPUHIIMTIOB ¢ POPMHUPOBAHMUS; IPUHITUT TBOPUYECTBA, MPEATIONATAIOIINNA MAKCUMAIFHYIO OPUEHTAIIHIO Ha
TBOPYECKOE HAYAJIO B MMEJArOru4eckoM MpoIecce, C eIbl0 MPHUOOPETCHUS CTYICHTOM HE TOJILKO 3HAHUM,
HO ¥ OIIBITa TBOPYECKOW [ESATENFHOCTH; MPHHIUI OOpPaTHOM CBS3W W MPHHIMUI ACSTETHHOCTH,
3aKJIIOYAIOLIUECS B MOJIYYEHUU CTYJICHTOM 3HAHHUWA HE B TOTOBOM BHJE, a MyTEM UX CAMOCTOSITEIIBHOIO
YCBOCHHUS; TPHUHIMUI T'yMaHW3Ma, OKa3bIBAIOIIUHN JEHCTBCHHYIO IOJUICPXKKY CTYACHTY — OyAyliemy
YUHUTETF0 MATEMATHKH B TICPUOT IIPOXOXKICHHMS TIeIaroriueckoi npakTiuku. Hamu Obiia copmyupoBana
MOJIeJTh, KOTOpas OMMCHIBAET MpoIiecc (JOPMHUPOBAHUS aKMEOJIOTHIECKONH KOMIIETEHTHOCTH BBITY CKHIKOB
B MPOIIECCE OCYIICCTBICHHS IE€IArOrMuecKOi MpakTUKU. MOJIENb COCTOMT W3 HECKOJBKUX OJIOKOB:
LIEJIEBOM, METOAOJOTMYECKUM, AESTEIbHOCTHBIN, OLEHOYHO-pe3yJIbTaTUBHBINA. Llenbio ucciaeaoBaHun
ABIsIETCS (POPMHUPOBAHNE AKMEOJIOTHIECKON KOMITETEHTHOCTH BBIITYCKHUKOB B IPOIIECCE MEAarornaecKoit
MpakTUKU. Pe3ynpraroM peamu3anui aHHOTO OIOKa SIBIIIETCS POCT YPOBHS aKMEOJIOTHYECKOH
KOMIIETEHTHOCTH BBIITYCKHUKOB B IIPOLIECCE TPOXOKACHUS MEIarornueckoil MpakTUKH.

KaroueBble ciioBa: menaroruveckas IpaKTHKa, MOAEITUpPOBaHWE, Y4YeOHBIM MpoIecc,
KOTHUTHBHBIN, aKMEOJIOTHYECKUI KOMIETEHTHOCTb, HHTEIIEKTYaIbHO-TBOPUECKOE YMEHUE
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K. )Kybanos ameinoazol Axkmebe onipiix yHugepcumemi, Axkmobe, Kazaxcmarn

Annarna. KeHiCTIKTIK oiylay KeHICTIKTEe 00BbEKTIIEP Il HeMece 631Mi3/1i (PU3UKAIBIK, TICUXUKAIBIK
TYpAE OpPHAJIACTBIPYABI JKOHE JKBUDKBITYABI KamMTuabl. LlIbIH MoHiHIE, Oyl TepMHH YFBIMIApBIH,
KYpaJlAapAbIH JKoHe MPOIEeCTepAiH alTapipIKTaidl CaHbIH Oinmipeni. ¥ITTBIK 3epTTey KeHEeCiHIH MaliMeTi
OOMBIHINA, KEHICTIKTIK OfiJlay YII Kypamaac 0eNiKTi KaMTHABI: KEHICTIKTIK YFbIMIIap, OelHeNey Kypaaapsl
JKoHE oiyay mporectepi. MyHbBIH 09pi KEHICTIKTIK KYPBUIBIMAAP/IBIH IMIiHAET] )KOHE apachIHAaFhl KaphIM-
KaThIHACTAPIBI TYCIHYI OUTAipe/i )koHe MYMKiH O0NaThIH OeliHeNep/IiH KeH ayKbIMbI apKBLTHI ChI30aapiaH
KOMIBIOTEPIIIK MOJIENIbAEPTe JICHiH )KoHE KOMMYHUKAIMS KYpalaapblH KAMTH/IBI.

Makanana TEOMETPHSUIBIK €CENTep/i INeNIyeri MEKTel OKYIIbUIAPBIHBIH KEHICTIKTIK Oiay
Mocenenepi TalJaHaJbl JKOHE ONlap/bl KOMIIBIOTEPIIIK TEXHOJOTHSIIAPABl KOJJAHY apKbUIBI MICIIy
YCBIHBUIAABI. TONBIKTBIPBIIFAH HIBIHABIK TEXHOJIOTHUSACHI )KOHE OHBI O1JIIM Oepyie KOMIaHy MYMKIHIIKTEpi
KapacThIpbuIafpl. KeHICTIKTIK TEOMETpHS eCenTepiH BU3yalu3alusulay YIIIH KEHEHTUITCH IIBIHIBIK
sJeMeHTTepi 0ap MOOWIBAI KOCHIMIIA YCHIHBUIFAH. TONBIKTBHIPBUIFAH MIBIHABIK TEXHOJIOTHUSCHI
OKYIIBIIAPBIH IIBIFAPMAIIBLUTHIK KOHE KEHICTIKTIK KaOiIeTTepiH alryFa KoMeKTece i, COHBIMEH KaTap OKY
MOTHBAIIMSCHIHA BIKMAT €Te/li. TeXHONOTHSIHBI KOoJJIay OUTiM jKoHEe K0OaNbIK KBI3METKE KipiKTipyre
KOJIIaHyF¥a OOJIaThIH allKbIHAAM 1Bl BepinreH sKyMBICTBIH MaKcaThl 03 cabaKTapbIH/Ia KIHE OKYIIbUIAP/IbIH
XKOOAJIBIK JKYMBICTApPBIHIA BHPTYaIJbl JXKOHE KCHEHTUIreH MIBIHIBIK TEXHOJOTHSUIAPBIH KOJIaHYFa,
KOOAJNBIK JKYMBICTAp JalbIHayFa OOJNATBHIHIBIFBI OasHAanaabl. ATanfaH >KYMBICTa TOJBIKTHIPBUIFAH
IIBIHABIK ~TEXHOJIOTHSUIAPBHI  JJIEMEHTTEPIH 7-CBHIHBINTBIH T'€OMETpUsl caldarblHAa, OHBIH IIIIHIC
IUITAHUMETPHSl €CENTEepiH IIbIFapyda KOJJIaHy YCHIHBUIFaH. MyHJa ecenrtepiH OaijlaHBICHIH TYCiHYTE,
JKayarnTapblH Kepyre, COHBIMEH KaTap KaKeTTi aKIapaTThl allyFa MyMKIiHAIK OepeTiHiri OassananFad. bixim
Oepy YpaiciH/ie Tie/laror TapanblHaH KeHEUTUITeH HIBIH/IBIK TEXHOIOTHsIaAPBIH KOJIAHY/IbIH MaHbI3IbIIBIFbI
AIIBUIBINT JKa3bUIFaH.  MakaJaHblH OachlHAa TEXHOJOTHsUIapFa KBICKAlla IIOJIy >Kacajblll, HeTi3ri
aHBIKTaMamap Oepilil, TEXHUKAIBIK OeJIiri CHITaTTalFaH.

Tipex ce3mep: BUPTyajibl MIBIHIBIK, TONBIKTHIPBUIFAH HIBIHJIBIK, )KaHAPTHUIFAH Oi1iM Ma3MyHBI,
3D mMonmenbaep, KOOAIBIK SPEKETTEP, TEOMETPHs cadarbl.

Kipicnme. AxmnapaTTblK KOMMYHUKALUHMAJBIK TEXHOJIOTHUsS Kaszipri Outim  Oepyne
Kosganbutyia. COHJIBIKTaH OKYUIBUIAPJABIH IIBIFApMAIIBLIBIK KaOJEeTiH KaJbITacThIpyia
3aMaHay¥ TeXHOJIOTHSIIApAbI MaliaaHy KaxeT.

Anam eMmipiHiH OapibIK callachblHNa, COHBIH ilIiHAe OLTiM Oepy camachbiHa €HIN KaTKaH
BupTyanabl (VR) koHe TONBIKThIpbUIFaH MIBIHABIK (AR) TexHonorusuiapsl TaHbIMall Ooyza.
Buptyanas! msHasik (VR) jxoHe TONBIKTBIPbUIFaH MBIHABIK (AR) - maiigananymsuiapra CaHabIK
Ma3MyHMEH HMMMEPCHUBTI JKOHE KBI3BIKTHI TYPJAE ©3apa OpeKeTTecyre MYMKIHAIK OepeTiH ekl
OaiiaHbICThI, 6ipak opTYpiIl TeXHONOTHsA. IMMepcuBTI TeXHONOTHsIap, acipece BupTyans! (VR)
YKOHE TOJBIKTRIPBUTFAH MIBIHABIK (AR), TaHBIMABIK TpoliecTepre MYJIeM jKaHa KbIPBIHAH KapayFa
XKaraai skacarn, Oi1iM 6epy callachlHAaFbl MaMaHapAbIH Ha3apblH ayAaphbl OTHIP.

BupTyanasl mBIHABIK 9AETTe CaHIBIK OpTaFa TOJBIFBIMEH €HY YIIiH MaiilataHyIIbIHbIH
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Ke31 MeH KYJIarblH, Keije KOJIbIH >XabaThlH TapHUTYypaHbl KHIOAI KaMTHUIbl. [apHUTypa
naiilanaHybIHBIH KO3FAIbIChIH KaJarajaii/ibl KoHE COFaH COMKEeC MasMyHIbl perTeiiai, Oy
naiananymeiFa BUPTyaJIbl OpPTaja IIBIHANBI CHAKTHI KO3FAIyFa JKOHE ©3apa OpEeKeTTecyre
MYMKIHIIK Oepezi. BupTyanapl mIBIHABIKTEL OPTYPJIi MakcaTrTapa, COHBIH IIIHIAE OWBbIHAAp/A,
OlTiM Oepy cCUMYJISIUSUTApBIHA, OiTiM Oepy/e, TepanusiHbl )KoHe T.0. KOJIIaHbLIa b

TONBIKTBHIPHUTFAH LIBIHIBIK, KEPICIHIIE, 9[eTTe MaiiAaNaHyIIbIHBIH HAKTHI QJIEM TYpaibl
KO3Kapachl Typaslbl CaHABIK aKmapaTThl KaOaTTacThIpyIbsl KaMTHIBL. MyHBI cMapTgOH Hemece
IUTAHIIET, COHJAW-aK apHalbl KO3UIIpIK HeMece TapHHUTypa apKbUIbl jkacayra Ooiapbl.
TONBIKTRIPBUTFAH IIBIHABIKTEI MAapKETHHI TEH >KapHAMaHbl, HABUTAlUAHBI, OimiM Oepyi,
OHEPKACINTIK KOChIMILIATIap/Ibl XKoHE T.0. KOca allFaH/a, opTypJi cajanapaa KojagaHyra 0oabl.

Marepuangap MeH djicrep. MHHOBaUMSIBIK TEXHOJOTHSUIAPABIH Taiga OOIybl OKY
J3aiiHEepIepiHe OKY/bI JKEHUIIETETIH OKY OpTachlH KypyFa kemekreceni (Yanr, Xcy xoHe By,
2016). Bipkarap 3epTTeynep OKy MaTepualJapblH BU3yaTU3alsUIayIbIH THIMIUIITH KOPCETill,
MHTEPAKTHUBTI OKYJIBIKTap MEH OKy Kypanaapbiniaa AR >xoHe VR TexHonorusuiapblH eHri3yIaiH
MaHBBABUIBIFBIH JonenaereH (Cieutat et al., 2012; Rizov & Rizova, 2015; Sagan & Jlazapyk, 2020;
Tran, Nguyen, Do & Nguyen, 2020, >xoHe T.6., 2021). CbiMcbI3 OaliyaHbIC Kemiiepi MeH MOOUITBI1
KYpPBUIFBUIAPBI JKBUIAM KOHE KEHIHeH KoigaHy BHpTyanabl (VR) jkoHE TONBIKTHIPBLIFAH
mWbHABIK (AR) CHSIKTBI WHHOBALMSIBIK TEXHOJOTHSUIApFa KOJI IKETKI3ydl alWTapibIKTail
KECHUJJICTIN, TEXHOJIOTUSHBIH KOMETIMEH OKBITY YIIIH aNTaplbIKTail apTHIKIIBUIBIKTAp Oepmi
(Ozdemir, 2017). AR — onmerte Buptyanasl WHHALIK (VR) gen aranarbiH BUPTYyaliibl OpTaHbIH
TYpi (Azuma, 1997), BUpTyanabl 0ObeKTiIepi, HAKTHI YaKbIT PeXUMiH/IE (U3NKATIBIK HBICAHIAPFa
OpHAJIACTHIPBUIATHIH KOMIIBIOTEPIIEPAE OHACYTe MYMKIH/IK OepeTiH TexHonorus (Yxoy, Jlyx xoHe
bunnmunrxyper, 2008) [1].

Exi TexHONOTUSHBIH €Keyl Ji¢ SKCIOHEHLMAAbl TYpAe Ocil Keje KaTKaH OimiM Oepy
OoJamarblHBIH HETI3T  Kypamaac OeiikTepi, oleMIe KOJIAHBLIATEIH BUPTYAIAbl KOHE
TOJBIKTBIPBUIFAH IIBIHABIKTHI 93IpJiey JKOHE KONAAaHy YIIIH CTaHAAPTTH IuiaTdopMmanap MeH
TEXHOJIOTHSUIAPBIH, ~ MBICAJIIAphl  OpBIHAANAThIH  (QyHKuusutapra  Oaitmansictel  VR/AR
TEXHOJIOTHSIAPbIHBIH KeJlecl KypaMaac OemikTepine OesiHen:

- KoceiMiianap MeH KOHTEHT (OMbIHAp, OWbIH-CAYBIK, dJIEYMETTIK JKeIliep )KoHE Meua,
CHOPT JXKoHe Xabap Tapary, OutiM Oepy, eHAIpiC, KypHAJINCTHKA, TypU3M, JEHCAyJbIK CaKTay,
aHaJuTHKa *KoHe kapHama): Google, Facebook, Sony, Valve, Disney;

- IInarpopmanap men kypangap (3D Kkypannapel, AUCTPUOBIOTOpPIAp, LIBIHIBIKTHI
tycipy(reality capture): Unity, Unity PlayStation, Xbox »one Nintendo Switch.

Unity conbIMeH KaTap OipkaTap Kypajiaap MEH pecypcTapibl YChIHAAbL. O3ipieyiiiep o3
xobanmapbelH 6acka Tonm myuienepiMeH Oenicy xoHe Oackapy yumiH Unity Collaborate Kp13amerTin
narganana anazsl, an Unity Cloud Build a3ipieymiinepre o3 obIHIapbiH OYJITTa KYpYyFa, ChIHAYFa
YKOHE OpHAJIACThIPyFa MYMKIHJIK Oepei.

OmnapaslH TaparyblHa BUPTYaJIbl )KOHE TOJBIKTHIPBUIFAH IIBIH]IBIK TEXHOJIOTHSIIAPBIHBIH
OCBl YII Kypamaac Oelliri HapbIKTHIH KAHBIKTBIFBIHBIH JaMyblHa bIKMan eTTi.binim Oepyne
BUPTYaJJIbl OHE TOJBIKTHIPBUIFAH IIBIHABIK TEXHOJIOTHSUIAPBIH EHTI3YTe BIKIAll €TeTiH YJIKEH
dakropnapaeiH 0ipi VR/AR TexHomorusmapbIHbIH OaFaapiaManblK KaMTamachl3 €TYiHIH Kol
CaHBIHBIH Maii1a 00Tysl OOJBIN TaObUTAIBI. byl Kepe aiiTa KeTeTiH JKalT, »KaOIbIKThIH Oarachl
JKOFapbl OOJIBIN Kasa Gepce Jie, 01 TYThIHYIIbIIapAbl KOPKBITIIANAbl, COHBIMEH KaTap o3ipieyIijiep
Ou1iM Oepy YIIiH, aTan alTKaHJa MEKTENTep YUIIH BUPTYaJAbl )KOHE TOJIBIKTHIPbUIFAH IIBIH]IBIK
OafrapramablK jkKacaKTaMachlH 931pJiey/ie 63 KbI3METTEepiH YChIHATHIH O0sabl. BupTyanasl sxoHe
TOJBIKTHIPBUIFAH IIBIHIIBIK OaF1apiaMaliblk KAMTaMachl3 €Ty HAPBIFBIH/IA HET13T1 OWBIHIITBLIAP TBIH
naiina Oomybl, COHAAN-aK BHUPTYyaJbl >KOHE TOJBIKTBIPBUIFAH IMIBIHABIK TEXHOJIOTHSIIAPBIH
nambiTyFa nHBecTuIMsuiap VR/AR TexHonorusiiaps! yuriH OariapiaMaiblK KaMTaMachl3 eTyIiH
OCyiHE aJIbIM KeIei.

TonbIKThIpbUTFaH MIBIHAWBUIBIK (AR) — Oyt Oenrini Oip opbIHAApFa, KbI3MET TypJiepiHe

26



OaiiaHfaH KOMITBIOTEPJIIK MaTepHall HaKThl €Ml TOJBIKTHIPATHIH TXIPUOEHIH *kKaHa Typi.
CoHFbl KbUIZApbl TOJBIKTBIPBUIFAH IIBIHABIK KOCBIMIIAIApbl MOOWIIBI1 KYpBUIFbLIapAa
MOPTATUBTI KOHE OHAW KOJ JKeTiMAai Oonapl. ToONBIKTBHIpBUTFAH MIBIHABIK (AR) 06i31iH
ayJIMOBU3Yyal bl OyKapalblK akmapaT KypalgapbIiHaa (MbICAIIbl, )KaHAJIBIKTAap, OMBIH-CAYBIK, CIOPT
T.0. camanapia) alKbIH KepiHemi »oHe Oi3aiH emipimizaiH Oacka camanapbiHa (MBICANHI,
AIEKTPOHABIK KOMMEPIIHS, CasXxaT, MApKETUHT) MPAKTUKAJIBIK )KOHE KBI3BIKTHI TYpZe €He OacTabl.
TONBIKTRIPBUTFAH MIBIHABIK ~ OUTIM amymIbUIapFa op TYPJi Ke3/AepleH KUHAJIFaH jKoHe OepiiareH
OPBIH TypaJbl aKIapaTKa KbIIAaM KOJI )KETKI3yre MyMKiHIik Oepeni [2].

OceiHgail Ky3ipeTTimikTep KaTapbiHaa keHelTinreH (AR) sxone Buptyanast (VR) MIBIHIBIK
TEXHOJIOTHSUTAPBIMEH JKYMBIC )acaik Oury ne Oap. Ocbl Ky3IipTTEUTIKTEp IMIIHEH KEHEUTUIreH
HIBIHJBIK TeXHOMoTus1apeiHa (Augmented Reality - AR) TONBIFBIpaK TOKTAJIBIN ©TCEK.

Onebu IepeKKe3aep/e KCHEHUTUITeH IMIBIHABIK TEXHOJOTHUSCHIH TYCIHIIPETIH OipHere
HYCKaJIap 0ap: «TOJBIKTHIPBUIFAH IIBIHIBIK — YKPAHJIAFbl 0acTanKbl TOYEINCi3 €Ki KeHICTIKTIH —
aJlaMHBIH aiiHaJachlHIAFbl HAKThl OOBEKTUIEp 9JeMi MEH KOMIBIOTEpJe >KacalfaH BUPTYaJlJIbl
anemHiH yineciMi» [3]. «TONBIKTBIPBUIFAaH MIBIHABIK — HAKTHI OOBEKTUICPAIH KECKIHIH 9pTYpIi
KOMIIBIOTEPIIIK TIpaUKaIbIK OOBEKTIIEpPMEH TOJBIKTHIPYFA, COHAAN-aK oSpTYpIi Ke3aepleH
IbIHFAH KeCKiHaepai OipikTipyre MyMKiHAIK OepeTiH TexHoyorusi. TOJBIK KacaHIbl
CUHTE3JICNITCH 9NIeMI KAMTUTBIH BUPTYaJbl MIBIHABIKTAH albIPMAIIbUIBIFBI, TOJBIKTHIPHUIFAH
NIBIHBIK CHHTE3/IENITEH O0BCKTUIepAl TAOUFH OCiHE KOPIHICTepre eHTi3yai KaMTHIb [4].

Ocbl  OeputreH aHBIKTaMalIapra CyWEHE OTBIPBINI, MbIHAMA aHbIKTamMa Oepyre Oomaibl:
«KeHeHTIreH MIBIH/IBIK TEXHOIOTHSCHI — OYJT KITalm KeCKIHIH BUPTYaIIIbI 3JIEMEHTTEPMEH (aHUMAITASUTHIK
Y1 eJIIIeMIi MOZEIBIEP, OeiiHe, ayIM0, MOTIH KoHE T.0.) TOJIBIKTHIPYFa MyMKIHIIK OepeTiH HHTEePaKTHBTI
KOMIIBIOTEPITIK BU3YTH3AIHS TEXHOIOTHSICHI KOHE OHBI MOOHUIBII KYPBUFBIHBIH SKpaHbIH A KepceTel."

Hotu:kenep :xoHe Tajaayjaap. OpOip TEXHONOTHSIIBIK SKETUIAIpy Ourim Oepyne
HIBIFAPMAIIBUIBIK KYpaJiapIbl KOJIaHyFa MYMKIHIIIK Oepesi, OyJ1 OKyIIbIIapabl OKBITY 9IicTepi
MEH PaCciMIEpiH/Ie alTapiIbIKTall ©3repicTepre oKemeIi.

AR mporpaMmansIK *acaKkTaMachl, 9AETTE, HAKTHI dJIeM/IeTi HbICAaHJapAbl aHBIKTAY JKOHE
KaJaranay YIIIH KOMIBIOTEPIIK KOpy >KOHE KECKIHIl TaHy TEXHOJOTHsUIApbIH TaiiianaHabl,
COJIaH KEH1H CaHIBIK Ma3MYH/IbI COJT HBICAHap IbIH KeCKiHIHE Kocaibl. Mbicaibl, AR KochIMIITacsl
¢GWIbM TMOCTepiH TaHybl MYMKiH, COJAaH KEHiH OJ Typasibl akKmapaTThl KepceTyi Hemece
nanasaHymbl cMapT(OH KaMepachliH OCTEpre KapaTKaHa Tpeiepal KepceTyl MyMKiH.

Makanaga 3epTTey HOTHXKECIHIE TIeoMeTpus ToHI OoiibiHIIa AR TEXHOJIOTHSCHIH
TEOMETPHsI €CENTEPiH MIbIFapyda KOJJIAHBUTYBl OKYIIBUIAPFA T€OMETPHUSIIBIK KOHIEIIHSIIApIbI
TYCIHYII SKEHUIAETIN, OJIapAblH KEHICTIKTIK oinay KaOieTiH JambITyFa OaFbITTasIFaH.
TONBIKTHIPBIIFAH IMIBIHIABIK OKY TMPOIECIH TapThIMIBI 9pi KbI3BIKTHI eTedi. OKylbliap ecemn
HIBIFAPY/bl OWBIH TYPiHIIE KaOBUIAAIl, TEOMETPHUSFA JETeH KbI3bIFYIIBUTBIKTAPBIH apPTTHIPAIBI

Oky mnporeciHie TONBIKTHIPBIIFAH HIBIHIBIK JJEMEHTTEpIH jKacam, KOJJaHa ajaThiH
MyFajiM KeWiH ©3 OKYIIbUIAPBIHBIH apachblHAa OOalbIK I1C-OpeKeTTI YHbIMIAcThlpa ajajbl,
HOTH)KECIH]Ie MHTEPAKTUBTI KOChIMIIIA HEMeCe TIITi MoHApaJbIK >k00a jkacamybl MYMKiH.

Opta OumiM OepyiH KaHAPTBUIFAH Ma3MYHBI asChIHAA MEKTEN OUNIMHIH MyFaliMHEH
OKylIbIFa Oip OaFbITTHl O€piyiHEH, OKYIIBUIAPJBIH «OUTiM aly KaOileTiH» JaMbITyFa Kelle[i.
Ochbiran 0ailTaHBICTBI OKY TPOIECIHIH MaHBI3ABI 06Jiri *KoO0aJdblK OpeKeT OOJBIT TaOBLIaIbI,
COHBIH apKachlHJa OKYIIBUIAP/bIH JKEKe JaMybl MEH ecyl MyMKiH Oonaabl. XKoOasblK opekeT
OKYIIIBIHBIH OKBITBUIATHIH TIOHTE JIETCH KhI3BIFYIIBUIBIFBIH apTTRIPYFa MYMKIHIIK Oepeni, sFHH,
TYNOTEN KeNreHAe OKYy-TopOue YpIiCiH eHIMII HIBIFApMAIIbUIBIK )KYMBICKA alfHAIIBIPAbl KOHE
OyJ1 ©3 Ke3eriHjie OKyIIbUIap IbIH IIbIFapMalIbIIBbIK 9JIEYEeTIH JaMbITyFa KeMeKkTeceal [5-6].

AR o0bekriniepi 6ap unudpislk 6i1iM Oepy pecypcTapblH NaiianaHyablH MPaKTHKAIBIK
Toxipubeci OuUTIM Oepy TNpOIECIHAEC KEHEWTIITeH MIBIHABIK TEXHOJOTUSCHIH KOJAAaHY
OKYIIBIIAPJBIH JKaKChl KaOBUITANTBHIHBIH, OJAPABIH OKY IHPOIECiHE KbI3BIFYIIBUIBIFEI MEH
OesiceHAIrH apTThIPaThIHBIH KepceTTi [7-8].

27



Byn oxymeicra 013 7-CBIHBINTarbl TEOMETpUs cabaKTapblHAA, MJAJNIpEeK alTcak,
IUIAHUMETPHUSHBI OKYy Ke3iHJe KCHEUTUITeH IIBIHIBIK TEXHOJOTUSCBIHBIH 3JIEMEHTTEepiH
naiianany il YChIHAMBI3.

['eomeTpus TOHIH OKBITY OapbICHIHAA MYFAIIM TUIAHUMETPUSUIBIK €CENTepAiH IMICeIIiMiH
KepceTe 01yl Kepek, OyJ1 KeiiHHEeH OKYIIbIIapAblH KapanaibIM ®KoHe KYpAeIi CTepeOMETPHSIIBIK
ecenTep/Ii TyphIC MIbIFapybiHa ceOeOIH TUTI3E].

[ImaHuMeTpUsUIBIK  ecenTepiH KOIIIUIriH IIenry Ke3iHae cbi3da Kaxer, erep ci3
ChI30aJarbl HEri3ri KaThIHACTApAbl KOpEe ajcaHbI3, OJI KAKETTI MIIIHAI anaabl. AJNbIHFaH ChI30a
€CeTITI IIeNIyre KepHeKi Heri3 Oepei.

Aunaiifa, reoMeTpusi OKYJIBIKTapbIHAA ChI30aiapbl OpbIHIAYFa KaHal Ja Oip alJblH ana
apHaiibl JaWbIHIBIK YCBIHOAWIBI XKOHE OJ TeK KEHCTIKTIK ChI30alapra FaHa KaThICTBI €Mec,
COHBIMEH Oipre ’Ka3bIKTBIKTHIK ChI30aiapra Jja KaThICTHI.

ConpplkTaH, exiemmemal QGuUrypalapIblH BUPTYyaIIbl KECKIHICNTyl, OKYyIIbLIapra
3epTTEeIiN OThIpFaH (UTYpaHBIH 1IIKI KECKIHIH KOpyre, oJapJblH ©3repyiH, TY3yJepiiH e3apa
KaTBIHACBIH KOPYTe MYMKIH/IIK O€pe OTBIPHIM, TANCHIPMaHbI )KEH1JT OpbIH/IAyFa KaFaai xKacanapl.

Ty3ysnep MeH Ka3bIKTBIKTapAbIH MYHAAld KOPIHICIH 3aMaHayd KOMIIBIOTEPIIiK
TEXHOJIOTUSIIAP/IbI KOJJIAaHY apKbUIBI Kacayra 0oapl.

Ymenmemal rpapukaMeH JKyMbIc jkacayra apHanraH Blender sxome Unity 3D
KOCBIMINIATIAPBIHBIH KOMeTiMeH (urypainap yiariiepi a3ipienai. Ocbl TancelpManap YIIiH Coikec
QR xoxrapsbl xacasibl.

barmapnama oOBEKTIHIH €Ki emmemi KOHE YHI eimemIi OeWHEeCiH jkacayFa, OHBI
allHaNBIpyFa JKOHE OHBI OPTYpPINi OyphIITapaaH KapayFa MyMKIHIIK Oepeni, Oyi1 TyTac
KEHICTIKTIK KECKiHIi KaiWTa Kypy MYMKIiHAIriH yhperyre kemekrecemi. COHIBIKTaH OKYy ic-
OpEKeTIHIH Kypaibl peTiHJIe IUIaHIIeTTI (KOMIbIOTep, cMapTdoH) mMaijganaHy oOKy-TopOue
MIPOIIECiH HAKTHI TAHBIM MPOIECiHE JKAKBIHAATYFa MYMKIH/IIK Oepeni [9-16].
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2-cypet — Unity sko0acbIHa KYKTey YIIIH KypaJjbIlFaH MULIEHbep NMaKeTi
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[InanumeTpusigan anblHFaH CypeTTepl 6ap ecenrtepi TaHyFa >KOHE CYpeTTi KOpCEeTKEH e
€CeNTiH IIeIiMi Taiiia O0NMaThIH KeHEUTINTEH IIBIHABIKKA Ue KochIMIna a3ipieHai. Kockimmana
OKYJIBIKTBIH COMKeC TapayblH TaHAayFa MYMKIHIIK OepeTiH Ma3ip KaTapsl 0ap.

KoceiMmia keckinpepni  tanum Ouryi ymrin Vuforia moprambinma Tipkenin, Vuforia
MOpTabIHAA MULIEHBAEP (KAKETTI1 cypeTTep) 6a3achlH KYpbII, KOCBIMIIIAFa )KYKTEY KaXKeT.

Mpicansl, B.A. Cmupnos, E.A. TyskoB «I'eomerpus 7» Anmatsl. Mekren 2018 x. oky-
JIBIFBIHBIH, 1.7 TanchIpMachlH LIENIy YIIIH «CYpPEeT-MHILIEHbY» (2-cypeT) KypbUiabl. CMapTdoHIbI
OCBI OKYJIBIKTaFbI CypeTKE *KaKbIH/IATKAaH Ke3/1e, TarnchipManbiy (3-cyper) AR miemriyi mbsFasl.

FN < o | o] 5o I Scenter | @iocei ] [01 [ >1]

3-cyper — OKymbL1apAbIH AR KOCBIMIIACBIHAH KOPIHETiH TalChbIPMAHBIH Kaya0dbl

Koceivmana 4 6ateipma sxoHe 4 exaeymni 6oansi[ 15-16]:

«ButtonStart» Gateipmachl - eHzeymi StartGame(). bepiiren GaTblpMaHbIH KeMeETiMEH
KOCBIMIIIA 1CKE KOCBLUIAIEI.

«ButtonExit» Oatbipmacel - eHaeymi ShowExitButtons(). bepinren 6atbipmaHbIg
KOMETIMEH KOCBIMIIAIaH MIBIFY JKY3€Te achIPbLUIaIbI.

«ButtonNo» Gatbipmacs! - enzeymi BackInMenu(). bepinren 6arelpMaHblH KeMeTiMEH
KOCBIMIIIAMEH JKYMBICTAHY KaJIFacaThiH 00JIa/Ibl.

«ButtonYes» Oateipmacel - enueymi QuitGame().bepinren OaTbipMaHbIH KeMeTiMeH
MO3ipJIeH IIBIFY JKY3€ere achlpbUIaIbI.

Ma3sipai, eHaeymiiepal KypraHHaH KeiiH, «Build» kemeriMmen KochIMIIanbl 6onamak *.
apk QaiiapiH OpHBI MEH aThIH KOPCETe OTHIPHINT KOMIMIAIUsUIaiimMbl3. Kypbeutran apk daiimmbt
android-KypbUIFbIFa )KYKTeN aly KaxeT. KockIMIIaHbI OpHANIAaCTBIPFaH COH 1CKe KOCYyFa 001aIbl.

CaHgpIK KOHE HAKTBl OOBEKTINIepAl BH3yalHM3alusuIay jKoHE OIpiKTIpy cTepeoMeTpHs
callaChIHAAFbl  MocemNeNiepli IIeIyJiH JKaHa OICIiHIH MYMKIHZINH amaasl. Mekren
OKYIIBIJIAPBIHBIH KEHICTIKTIK TEOMETPHSl €CENTEpIH IIelly MOCENIeCiH XoHe OimiM Oepye
BU3YyaJIM3alUsl YIIiH TOJBIKTBIPBUIFAaH IIBIH/BIKTH MaialaHy MYMKIHIIKTEpiH Tanaail OThIPHIII,
OCBI cayta/ia OChl TEXHOJOTHSIHBI KOJAAHY/ IBIH KAXKETTUIIT aHbIKTaIa6l. MOOWIIBI KYpBUIFBLIapFa
apHaJFaH KOCBIMIIIAHBI )kacay Typajibl MIEMIiM KaObUIJaH b, OUTKEHI 0J1ap €H KEeH TapaJiFaH jKoHe
KOJI JkeTiMl. ¥ CBIHBUTFaH KOChIMIIIA KeJeCl TEXHOJIOTHIIAp MEH KypaJijapFa Heri3/1eTeH:

- TOJBIKTBIPBUIFaH IIBIHBIKTBIH MAapKePIIiK TEXHOJIOTUACH KOJIaHbUIAIbI;

- KOpCETy KYPBUIFBICHI PETIHJIe MOOWIBII KYpbUIFHl (cMapThOH HEMece IIIaHIIeT)
naiiananplia b,

- CTEPEOMETPUSIIBIK €CeNTepl MIEHIyie KOMEKII Kypal PeTiH/Ie KOJJAHBUIYBI KEpek.
MEKTEMNTeri FreOMETPHUs KypChIHAH.
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[Maiinananymeiga Mapkepiep (TOJBIKTBIPBUIFAH IIBIHIBIK TerTepi) Oap KEHICTIKTIK
TEOMETpHUsI €CeNTEePiHiH OachI MIbIFApbUIFaH XUHaAFbl 0ap. KonmanOanbl MOOMIIBI KYPBUIFBIIA
iCKe KOCKaH Ke3jie OeliHe kamepara Tycipy (QYHKIUSACHI KOCYJbl Ooiybl kepek. [laiimamanymisr
Mapkep BeO-KaMepaHbIH KOpy epiciHie 0onaThIHIal €Till KaMepaHbl TallCbipMara OaFbITTalIbl, ajl
TaHOANAYBIIINEeH OalIaHBICTRIPBUIFAH YOI OJIIEMAI  HBICAH JKpaHJa  TarlChIPMaHbBIH
BU3yasM3aIuschiH - Oepeni. KocekIMianbl jkacay VIIIH €H TaHbIMaJI KypauiaapAblH Oipi
Tai1aIaHbLIbI.

KopsiThinabl. Koceimima keckingepai Tanu Outyi yurin Vuforia mopranbsiHIa TipKemi,
Vuforia mnopTansiHAa MULIEHbACP (KaXETTI cyperTep) 0a3achlH KYpbIN, KOCBIMIIAFa >KYKTEY
Kaxer. JKacanran OarmapiaMalblK KOCHIMIIAHBI T'€OMETPUS TOHIH OKBITYJaFbl KOTHUTHBTIK-
BU3YaJJIbl TOCLT asAChIHAA TUIAHUMETPHSUIBIK €CENTepaAi WICNIyIe KOMEKII Kypall peTiHIe
narigananyra Oomanbl. KommanGaner Opan kanacel, boiitepek aymanbl, Mu4ypuH ‘‘MEKTeI-
Oeberokaii-0anabakia” KeleHiHae reoMerpus cabakrapbl asChIHIA 7-CHIHBII OKYIIbLUIAphIHA
ceiHIBL. CTyZIEHTTEp MEH OKBITYIIBUIAD OYJI OHIMHIH »KaHAIBIFbIH, COHBIMEH KaTap OHBI
KOJIJIaHy €CeNTep/i MIeNTy MPOIECiH )KeHUACTETIH, TYCIHIKTI )KOHE KbI3bIKTHI €TKCHIH aTall oTTi.
Okymbutap KOCBIMIIAHBI  KOJJaHyAa JepOECTIK TaHBITTHI, TOJBIKTHIPBUIFAH  IIBIHIBIK
KOJIJIaHOAChIMEH ©3apa dPEKETTECYIiH JKeKe Tocuraepin xkacanpl. Cabak OaphICHIHAA OJIAPIBIH
OapibIFBl TEXHOJOTHSHBI €Il KuHanMaid mnaigananabl. OKyIIbUIapAblH alTybIHIIA, KOPHEKI
Oernriiep TarchipMaiapbiH MOHIH TYCIHYTE BIKIA €TTi.

TONBIKTHIPBUTFAH IBIHABIKTHI OKBITY KYpasbl PETiHJIE MaliallaHy OKYIIBUIAP/IbIH jKaHa
MaTepUalbl MEHIepyre JereH KbI3BIFYIIBUIBIFBIH JAMBITYFa KOMEKTECeIl JKOHE OKY
MaTepuaiblH KOPHEKI TypJie KopceTy/ IiH *KaHa TacaepiHiH Oipi 60JbIn TaObLIA b
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HCHOJb30BAHUE TEXHOJIOIMI BUPTYAJIBHOM U IOIIOJTHEHHOM PEAJIBHOCTH
B ITPOLECCE U30BPA’KEHU A

Aman K.IL.", Kauauaar TeXHHYECKUX HayK, JOLEHT
Mycuna A.A.", Maructp
Kaunosa A.Jl., MmarucTp
Eney6aesa JI./l., maructp

Axmiobunckuii pecuonanvHulil yHusepcumem umenu K.Kybanoea, e. Akmobe, Kazaxcman

AnHoTanus. [IpocTpaHCTBEHHOE MBINIJICHHE BKIIOYacT B ce0s (HU3MUECKOE M MBICICHHOE
MO3UIIMOHUPOBAHKUE U TMEepeMelIcHIe 00BbEKTOB MJIM HAc caMUX B MpocTpaHcTBe. Ha camom nene 3tot
TEPMUH OTHOCUTCS K 3HAUUTEIHHOMY YMCIY KOHIEMIUN, MHCTPYMEHTOB U mporeccoB. [lo gaHHBIM
HammonansHOTO HMCCIIEIOBATEILCKOTO COBETA, IPOCTPAHCTBEHHOE MBINIJICHHE BKIIOUAET B CeOsl TpH
KOMITOHEHTAa: TPOCTPAHCTBEHHBIE KOHIICTIINH, PENpe3eHTaTUBHbIE HHCTPYMEHTHI M MBICIUTEIbHBIC
npoiieccsl. Bee 310 mompaszymeBaeT MOHMMAaHHUE B3aUMOCBS3EH BHYTPH MPOCTPAHCTBEHHBIX CTPYKTYP U
MEXIy HAMH WM BKIIOYaeT B ceOf IIMPOKHUA CHEKTP BO3MOXKHBIX MPEACTABICHHH - OT PHCYHKOB [0
KOMITEIOTEPHBIX MO 1 CPEJICTB KOMMYHHUKAITHH.

B crarbe aHanM3UPYOTCS MPOOJIEMBI TPOCTPAHCTBEHHOTO MBIIICHHUS KOJIBHUKOB NP PEIICHUN
TCOMETPUYECKUX 3aJa4 M MPEAJIaracTcsl UX PEIICHUE C HUCIIONB30BAHHUEM KOMIIBIOTEPHBIX TEXHOJOTHH.
OO0CyXIaI0TCST TEXHOJIOTHH JIOTIOTHEHHOW PEaThbHOCTH M MX MPUMEHeHHe B oOpa3oBanuu. [IpencraBieno
MOOMJIBHOE TPHIOKECHHUE C D3JIEMEHTaMH JIONMOJHCHHOH peajbHOCTH JUIS BU3yalu3allud  3aja4
MPOCTPAHCTBEHHON reOMETpHH. TeXHOIOTHS TOTIOTHEHHOM PealbHOCTH MMOMOTAET PACKPBITh TBOPUCCKHUE
U TIPOCTPAHCTBEHHBIE CIOCOOHOCTH YYalIUXCs, a TaKKe CIIOCOOCTBYET MOBBIIICHUIO MOTHBAIIUU K
oOyuennro. TexHonormyeckasi MOAAepKKa OIMPEENIeT HCIIOIb30BaHUE TEXHOJIOTHUH ISl WHTETPAIH B
00pa30BaTeNIbHYI0 U MPOCKTHYIO JEATEIbHOCTh. llenbh MaHHOM paboThl — OOBSICHHUTH, KAK TEXHOJOTHH
BUPTYaJIbHOW W JIOTIONTHEHHOW PEaThbHOCTH MOXKHO KCIIONIB30BaTh Ha YpOKaxX M B MPOEKTHOW paboTe
yYamuxcs, a Takke Kak TOTOBUTH NMPOEKTHbIE padoThl. B maHHOW paboTe mperaraeTcs UCIONb30BaTh
9JIEMEHTHI TEXHOJIOTHH JOIMOJHEHHON pealbHOCTH Ha ypOKE reoMeTpuud B 7 Kjacce, B TOM YHCIE HpU
perieHnn 3a1a4 IMIaHUMETPHUH.

31ech oMmMcaHo, YTO 3TO MO3BOJISET MOHATH B3aNMOCBSA3b MEXKIY IIPOOJIeMaMHy, YBUJETh OTBETEHI, a
TaKXKXe TONY4YUTh HeoOXoauMyro uH(opMaiuio. [loguepkuBaeTcs BaXKHOCTh MCIIOJIB30BaHUS TIearoraMu
TEXHOJIOTUH JIOTIOJIHEHHOW peajbHOCTH B 00pa3oBaTeibHOM mpoiiecce. CTaThsi HAUMHACTCS C KPATKOIO
0030pa TEXHOJIOTHH, TAFOTCSI OCHOBHBIE OTPEIEIIEHUS 1 ONICHIBACTCS] TEXHUYECKAsl YaCTh.

KuaroueBbie ci10Ba: JIOTONHEHHAs pealbHOCTh, OOHOBJICHHBIN OOpazoBareibHBIN KOHTEHT, 3D-
MOJIETTH, IPOEKTHAS e TEIBHOCTD, YPOK TEOMETPHH.

USING VIRTUAL AND AUGMENTED REALITY TECHNOLOGIES IN THE IMAGING
PROCESS

Aman K.P.", Candidate of technical sciences, Associate Professor,
Mussina A.A.*, master
Kaipova A.D., master
Eleubaeva D.D., master

Aktobe Regional University named K. Zhubanova, Aktobe, Kazakhstan

Annotation. Spatial thinking involves the physical and mental positioning and movement of
objects or ourselves in space. In fact, the term refers to a significant number of concepts, tools
and processes. According to the National Research Council, spatial thinking includes three components:
spatial concepts, representational tools and thought processes. All of this implies an understanding
of the relationships within and between spatial structures and includes a wide range of possible
representations - from drawings to computer models and communication tools. The article analyzes the
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problems of spatial thinking of schoolchildren when solving geometric problems and proposes a solution
using computer technology. Augmented reality technologies and their application in education are
discussed. A mobile application with augmented reality elements for visualizing spatial geometry problems
is presented. Augmented reality technology helps to reveal students' creative and spatial abilities, and also
helps to increase motivation for learning. Technological support determines the use of technologies for
integration into educational and project activities. The purpose of this work is to explain how virtual and
augmented reality technologies can be used in lessons and in students' project work, as well as how to
prepare project work. This paper proposes to use elements of augmented reality technologies in a
geometry lesson in the 7th grade, including when solving problems of planimetry. It describes that this
allows you to understand the relationship between problems, see the answers, and also obtain the necessary
information. The importance of using augmented reality technologies by teachers in the educational
process is emphasized. The article begins with a brief overview of the technologies, provides basic
definitions and describes the technical part.

Keywords: augmented reality, updated educational content, 3D models, project activity, geometry
lesson.
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Kopxoim Ama ameindazel Kvizviiopoa ynusepcumemi, Koisvinopoa k., Kazakeman

Anparna. byn Makanmaga CHIHBIITaH ThIC (DU3HKATBIK  OKCIIEPUMEHTTEPAIH  OpBIHAATY
SPEKIICITKTEP] KapacThIpbUIaIbl. OU3UKAIBIK SKCIIEPUMEHT — TCOPUSIIBIK, OUTIMIep i ToxXipuOe Ky3iHe
TEKCepYIiH Heri3ri 9/1ici OOIbIN TaObUIa bl )KOHE OKYIIBIIAPAbIH FHUIBIMU-3epPTTEY JaFIbLIapbIiH JaMbITyFa
pIKMas eTemi. CBHIHBINTAH THIC SKCIIEPUMEHTTEP OKYIIBUIAPIBIH (HU3MKA IOHIHE KBI3BIFYIIBUIBIFBIH
apTTBIPBIN, OJApAbIH ©3 OCTIHIIe i37AeHYy MJaFIbUIapblH JaMbITagsl. MyHmal >KYMBICTap 3epTTey
JaFIbUIAPBIH KETUAIPYTE, TEOPUSUIBIK OUTIM/II HAKTHI TOKipHOEMEeH yITacThpyFa kemekreceni. COHbIMEH
KaTap, Makajajga BHPTyajJbl 3epTXaHalapIblH peji KapacThIpbUIafbl. BUpTyanabl SKCIIEPUMEHTTED
OKyIIbIIApFa KYpAedi (HU3UKAIBIK KYOBUIBICTApABl MOAENBACYre MYMKIHIIK Oepe OTBIPHIN, KO
JKETIMAUTIKTI )KOHE OKYIIBUIApABIH (PU3UKAHbBI TYCIHYIH apTTHIpaabl. 3epTTey HOTIKENEpi OKY MpoleciHe
(U3MKAIBIK SKCICPUMEHT AJIGMEHTTEPIH CHII3y HOTIDKENepiH kepceremi. [locTypri sxkoHe 3amaHayu
smictepai yiulecTipy OKyIIbIIapAblH FRUTBIMU-3ePTTEY KaO1lIeTTepiH KaJbIIITACTRIPYFa XKoHe O11iM carachlH
JKaKcapTyFa BIKMAN eTeTiHi kepceTinemi. OKymismapaplH 3 OeTiHIe OpBIHIANTHIH TaXipuOenepi, yi
JKargalblHAA OKYPri3UIeTiH SKCIEePUMEHTTEp MeH UUQPIBIK TEXHOJNOTHSIAp apKbUIbl JKacallaThbIH
3epTTeyaep GU3NKAaHBI OKBITYIBIH THIMAUTITIH apTThIpaabl. Makanaga CEIHBITITaH THIC YKCTIEPUMEHTTEPIIH
OimiM Oepy carachiH JKaKcapTyFa KOCaThIH YJIeCi KapacThIPBUIAIBI XKOHE /1€ BUPTYaIAbI 9iCTep/i YinecTipe
KOJJIAaHYZIbIH ~MaHBI3ABUIBIFbIHA Herizaenedi. Ocbutaiiima, (U3MKaJIbIK 3KCICPUMEHTTEPAl THIMI
YUBIMIACTBIPY apKbUTbl OKYIIBIIAPABIH TIOHTE JEreH KbI3BIFYLIBUIBIFBIH apTTBIPYFa JKOHE 3€PTTEYIILTIK
KaOlIeTTepiH JaMBITyFa OOIa b,

Tipek co3nep: GU3NKaIBIK IKCIEPUMEHTTEP, OKBITY MOJIET, Tu1aTopma, TEXHOJIOTHS, BUPTYaJIJIbl
OpTa, CHIHBINITAH THIC 3ePTXaHANBIK KYMBIC

Kipicne. ®u3nkanbIk 3KkcriepuMeHTTep (PU3UKaHBI 3ePTTEY/IH KoHE PU3UKAHBI OKBITY/IbIH
Kypamzac 0estiri O0JIbIT TaObLIaIbI.

@U3MKANBIK HKCIIEPUMEHT — (U3UKANBIK 3aHJap MeH KyObUIbICTap/bl 3epTTey YIIiH
TOXKIpUOE KY31H/Ie KYPri3UIeTiH FRUIBIMU 3epTTey dAici [1]. Byt ofic apkbliabsl TaburarTa HEMece
KacaHIbl KaFdaiga OoNbIl  KaTKaH — (U3MKAIBIK —MpouecTep OakblIaHbIN, — OJIAPIBIH
3aHIBUIBIKTAPHI AaHBIKTAJIA/IbI.

@u3HMKaIBIK SKCIEPUMEHT OpTa MEKTEIl OKYIIbUIAPBIHBIH OKYBIH YKaKcapTy MoceseNepiH
Hienry/e yJIKeH MyMKiHaikTepre ne. OKy SKCIIEpUMEHTIHIH KYPbUIBIMBI FBUIBIMU 3KCTIEPUMEHTTIH
KYpPBUIBIMBIHA, COHBIMEH Karap, MpoOiieMaHbl KOKOJaH, TUIOTE3aHbl ajifa TapTy[JaH ajbIHFaH
MOJIMETTEp/ll TEOPUSIIBIK TajjayFa >KOHE OJIap[blH HETI3IHJE »acajfaH KOpPBIThIHIbLIApFa
JEMIHT1 aKbUI-0l OpeKeTiHIH JIOTUKAachIHA colikec kemneni [2].

Ou3HKaIBIK YKCIEPUMEHTTIH MaHBI3IBUIBIFEI — OHBIH KOMETIMEH TEOPHUSIIBIK OlTiMIep
TOKIpUOEMEH JQNIEINICHII, HAKThI HOTHXKeNep ayibiHa bl O OKYIIBUIAPAbIH 3€PTTEY JaF AblIapbiH
JAMBITHIMN, GU3UKAJIBIK 3aH1ap MEH KYOBLIbICTAp Ibl TEPEHIPEK TYCIHYTre MyMKiHIIK 6epeni. Cabax
OapbICBIHA YKCIEPUMEHTTEP OPTYPJIl TOCUIEPMEH KOJIAHBLIAIbl KOHE OJap/AbIH KOJIJaHBLTY
9icTEPl OKY MaKcaTTapblHa OAIAHBICTHI ©3TEPIT OTHIPAJIBI.

OKy »SKCHepUMEHTTepiH cabakTa THIMAI KOJJaHy OKYIIbUIApAbIH OUTIM camachlH
apTTHIPHIT, ONapAbIH (DU3MKa TOHIHE JIETeH KBI3BIFYIIBUIBIFBIH 0sTapl. CabaKThIH op Ke3eHIHIIe
HKCIIEPUMEHTTEp/l MakcaTKa cail maiianaHy apKbUIbl OKYLIBLIApAbIH TEOPHSUIBIK OUTIMIH
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HBIFAWTBIN, 3€pTTey JaFAbUIapblH  JaMbITyFa Oomajsl. 3amMaHayd  TEXHOJOTHsUIapMEH
YIITACTHIPbUIFaH (U3UKAIBIK YKCIIEPUMEHTTEP OKBITYIbIH CallachlH apTTHIPBIIN, FHUIBIMFA JI€T€H
KbI3BIFYIIBUTBIKTHI KYIICHTE 1.

MekTtenTeri pU3NKaNBIK SKCIIEPUMEHT KeJlecl Typiep/ie Koaaanbaas [3]:

- MyFaJiM XYpPri3eTiH JeMOHCTPALUSIIBIK IKCTIEPUMEHT;

- OarjapiaMaiblK MaTepUall[bl OKY IPOLECIHJE OKYIIbUIAD OPbIHIANTBIH (POHTANb/IbI
3epTXaHAJBIK KYMBICTap;

- (¢u3uKa KypCHIHBIH aJABIHFBI OOJIMIEPIHIH COHBIHAA HeMece OyKil MekTen ¢u3uKa
KYPCBIHBIH COHBIHJIA OKYIIBIIAp OPBIHAAUTHIH (PU3UKAJIBIK IPAKTUKYM KYMBICTApHI;

- SKCIIEPUMEHTTIK TalchlpMaiap;

- CBHIHBINTAH ThIC (PM3UKAIBIK AKCIEpUMEHTTEp (yHipmenepae, KoH(epeHuusiapaa) xoHe
YHIer1 SKCIEPUMEHTTIK KYMBICTap.

ChIHBINTaH THIC (U3MKAIBIK AKCIEPUMEHTTIK KXYMBICTAp — OKYIIBUIAPIBIH (hHU3HMKaFa
JIeT€H KbI3bIFYIIBUIBIFBIH apTTHIPATBhIH, OJNAPABIH 3€pTTEy Jar[blIapblH JAMBITAThIH KOHE
FBUTBIMJIBI KYHIETIKTI eMipMeH OailaHbICThIpYFa MYMKIHJIIK OepeTiH ToXiprOeTiK TancsipMaiap
[4]. MyHzail >KyMbICTap OKYIIbUIAPJBIH ©3 O€TiMEH oillay, FbUIBIMM OJICTI KOJJIAHY OHE
HIBIFAPMAIIBUTBIK KaOiJIeTTepiH )KEeTUAIpeI.

XKanmer 6inim OepeTiH MekTenTe (U3MKa KypChH 93ipiiey KenTereH Oakbuiaylap MeH
TOXipubenepre (IEMOHCTPALMSIIBIK JKOHE 3€PTXaHAJBIK) HEri3zenyi Kepek. JKCIepUMEHTTEp Il
KYpPri3y OKyILIbLIapFa »XyHesey »OHE MarblHAJbl JKaNINbUIAdy YIIH (DAKTUIK MaTepuallIblH
JKETKUTIKTI KOJIEMiH )KHHAKTAIT, KAJKETTI TPAKTHKAIBIK JaF IbUIAP,IbIl MCHIEPYTe MYMKIHJIIK Oepe/ti.

Marepuasagap MeH daictep. @u3uka cabakTapblHIa SKCIIEPUMEHT >KaHa OU1IM ajy >KOHE
FBUIBIMH TEOPHSUIAPBI TEKCEPY YILIIH KOJITAHBLIAIBI.

OKpITya kaHa TEXHOJOTMsUIapAbl KOJNJAHY OKYIIBLIApAbIH TYCIHIKTUIITIH apTThIpajbl
YKOHE MaTepuaIbl JKEHIUT KaObUIIayblHa ocep eTeli. bysl OKyIIbiapablH BIHTAChIHA KOHE OKY
MIPOLIECIHIH YKaJIbl THIMJIIIITIHE OH BIKITAJ eTe/Ii.

Buptyanael opra pecypcrapblH OKYIIBUIAPAbl SKCIIEPUMEHTTIK 3€pTTey oSAicTeMeciHe
OKBITYJIBIH MaHbI3/Ibl KOChIMIIIA KYPaJIbl PETIHAE KapacThIpyFa 00iabl.

[udpaslk TEXHOIOTUSUIAPIBIH JaMybl OKYIIbUIApFa KapacThIPBUIATHIH MOCEINeNep MeH
npobieManap/iblH OUTIMIHIH JKOFapbl JIeHreli MEeH TEepeHJIrH AaMBITYAbIH IIeKapajapbl MeH
MYMKIHJIIKTEpiH KEHEWTeNi, alKBIHABIK TeH MPaKTHKAJIBIK MaHBI3IBUIBIK KaFuIalapblH JKaHa
carmaja *y3ere acblpajpl. 3epTTeylIiiep «acipece ¢pu3nka OUTIMIHIAE BUPTYaJbl, UMUTAIMSIIBIK
HKCTIEPUMEHTKE HET13/IeTeH MPAKTUKAJIBIK SKCTIEPIMEHTTEP1 KOJIJaHy OKYIIbUIApFa TEOPHSUTBIK
OUTIM MEH OHBI JKY3€re achlpy Ke3iHAe SKCHEPUMEHTTIK 3epTTeylepli Koppersuusiayra
MYMKIHIK OepeTiH >KEeTKUTIKTI jkKaHa TeNarorukaiblK TYXKbIpbIMAaMa OoJbIl TaObuiaabl. by
oJIapFa FBUIBIMH TEOPHsUIap MEH KYOBUIBICTAPIBI TYCIHYTE KOMeKTecea» [S]. Mozaenb ey, CaHIbIK
3epTXaHajiap CUSAKTBI CaHJbIK Kypajigap OKyIIblJIapFa MIbIHANBI eMip/ie OpbIHAAY KHbIH O0JIaThIH
AKCIIEPUMEHTTEP/Il OHAl KOIIIpyre »KoHe OpbIHAAyFa MYMKIH/IIK O€peTiH KYH/AbI Kypajaap 0okl
TaObLIAILI.

ConbIMeH, (U3UKaHbl OKBITY/ABIH Ka31pri TYpJiepiHiH Oipl — HaKThl IYHUEHIH (U3HUKAIIBIK
KYObUIBICTAphl MEH NPOIECTepiH KOPHEKI MOJENbJey MaKcaTblHJa aKMapaTThlK OpTaHbI
BUpTyaJIM3alMsiay. OJICTEpAiH I1MIHAEe €H TUIMIICI BUPTyaJl[bl 3epTXaHa ILIeHOepiHzae
KYPTi3UIeTiH BUPTyalJbl SKCIIEPUMEHT Jien atayra 6omnazpl [6-7]. Conbimen, A.D. @enopos nex
B.A. CraponyOueBTiH MiKIpiHIIE, )KOFapbl OKY OPHBIHJAFbl BHPTYaAbl SKCIEPUMEHT KOCiOH
OarpITTaJIFaH aKmaparTel (OUTIMII) amy HeMmece OHbI OEKiTy YIIiH 3 OETiHIIe 137eHy OpeKeTiH
MOJIETBICY OOJIBITT TaObLIa IbI.

UK. Teprosoii, M.A. Kouesa, A.X. LlunuHOBaHBIH MiKipiHIIE, BHUPTYaJabI
OKCHEPUMEHTT] (PU3UKANBIK 3epTXaHANbIK IIe0epXaHaHbIH aHAJOIbl pEeTIHAE KapacThIpyFa
Oomajzpl, OHBIH BUPTyaJIM3alMACHl MHTEPAKTUBTI OUTIM Oepy OpTAChIH MOJAENbJEYre >KOHE
nU(PABIK BU3yaIM3aIUsHbI TMaiiajlaHa OTBHIPBIT, KOpIIaraH OOBEKTUICPiH >Karaaiapbl MEH
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MiHE3-KYJIKbIHA KapaMacTaH, HAKThl YaKbIT PEKUMIHJE KACUETTEP/l, dIEMEHTTEPIl, *Kyhenep/i,
KYOBUIBICTap bl JKOHE TpolecTepi 3eprreyre MmyMmkinaik oepeni [8]. B.B. Tpyxun, H. CakceHa,
B.M. o BupTyamasl SKCHEPUMEHTTI MPAKTHKAIBIK 1C-OpEKET TMPOLECIHAE aKMaparThl
WUTIOCTpAIUsUIay, aHATUTUKAIBIK JKOHE ChIHM Oillaylbl NaMbITyFa, COHJIAi-aK JepeKTepil
TOXIpuOene KoNgaHyFa bIKIIaJl €Ty 9J1ici peTiH/Ie KapacThIpasl [9].

E.M.JleBsaTkuHHIH eHOeKTepil (hU3MKaIarbl MPAKTHKAIBIK 1C-OPEKETTEP YIIIH BUPTYaJIbI
OpTaHbI KYPYIBIH KeJleCi apThIKIIBUIBIKTApbIH YCbIHA b [10]:

1. Kon skerimMaunik: TaOuru (PU3MKAIBIK SKCIIEPUMEHTTE aHBIKTAy KHBIH IPOICCTEPIi
Oaiikay MYMKIHJIT1.

2. Toxipube ymiH (U3UKAIBIK KYOBUIBICTApABI, MPOLECTEPAl JKOHE OOBEKTIIEpIl
TaHIaydbIH KeH MYMKIHIIKTEpI.

3. Okymbuiapasl OKY TMPOIECIHE J>KOFAphl TapTy, OPTYpdl IC-opeKeT TypJiepiHe
KbI3BIFYIIBUIBIKTAPBIH  apTTBIPY, OKY OpTachlHa €HY apKbUIbl TaHBIMIBIK OEJICEHAUTIKTI
BIHTAJIAHABIPY.

4. Buptyanasl MozeIbAep/Il ai1ananaTeH OLTiM Oepy pecypcTapbIiHbIH YIKEH CaHBIHBIH
00yBI.

5. OUBUKANBIK YATUIEPIH MPOIECC MapaMeTpiiepi MEH MOHICPIHIH UKEM/IUTIT, MbICAIIBI,
MOHJIEPAIH LIeKapalapblH ©3repTyre KoHe HOTHXKemepi Oaranayra Oonabl.

6. IMMepcHBTLTIK HEMece BUPTyaI bl OpTaaa 0oy acepi.

7. NHTepakTUBTLIIK: KypalaapAbl MaiiagaHa OTbIPbII, SKCIIEPUMEHT OapbIChIH OaKblIay
MYMKIHJIIT1.

8. OKymbuIapabIH 63 OUTIMIH KepceTe allaThlH KaFdaiiapIbl MOJICbIEY.

9. Ke3 kenren ToxipuOeHi KbIcKa Mep3imMie KalTanar OpbIHAdy MYMKIH/IT, OHBIH iIIiHIe
TiKeJel JKkaHacy YINIH KOJ OKETIMCI3 KayilTi XUMHSUIBIK peareHTTep KaXeT eTeTiH
AKCTIEPUMEHTTEP/I1 KOPCETE ajiaibl.

O3 0eTiMEeH OpBIHIANUTBIH BUPTYaJbl SKCIEPUMEHTTI OpbIHAAY OapbIChIHIA OKYIIbLIAP
(Gu3UKaNBIK KyOBUIBICTAPBl 3€PTTEY SAICTEpPIMEH TaHBICA/IbI, (PU3HMKAIBIK aclanTapMeH MXOHE
KOH/IBIPFBUIAPMEH JKYMBIC iCTeY Il YHpEeHesl.

Bupryanpasl 3KcnepuMeHTTEp OpblHAAayFa apHainraH miatdopmanap: Phetcolorado,
Bilimland, MERLOT, mediadidactica, Labster, EduWebLabs, E-laboratory Project, EasyEda,
PhysicsLabs.

PhET Interactive Simulations — Komopano yHHMBepcUTeTI jkacaFaH HWHTEPAKTUBTI
cumyssinust Toiardopmacet [11]. Okymbiiap MexaHuka, 3JeKTp, ONTHKA, TEPMOAMHAMUKA CUSIKThI
(bu3uKanbIK KyObUTBICTapAbI 3€PTTEI, TIXKIpHOenep xacai anaibl.

EduWebLabs — oky nporiecin xaxkcapTyFa OarbITTalFaH Be0-1a00paTopusiIbIK miiardopma
[12]. Optypai moHzmep OOWBIHINIA MHTEPAKTUBTI 3€PTXAHAIBIK TariChipMaigap MEH pecypcrap
YCBIHA/IBI.

E-laboratory Project — ¢u3uka >kxoHe XUMHS TIOHJEpIHE apHAJFaH BUPTYaJIbl 3€pTXaHa
[13]. DnekTp, MexaHuKa, TepMOAMHAMHKa OOMbIHINA TOKipHUOenep kacayFa MYMKIHIIK Oeperi.
Cannpik mabopatopus popMaTbiHIa KOJITAHYFa BIHFAMIIBL.

PhysicsLabs — MexaHHMKa, ONTHKA, OHJIEKTPMAarHeTU3M OOWBIHIIA  3€PTXAHAIBIK
CUMYJISIIUSUIapAbl YebIHAThIH matgopma [14]. Teopus MeH ToxipuOeHi OIpiKTIpIiN OKBITYFa
MYMKiHIIK Oepeni. Kypaeni ¢usukanbplk mporectepai MOAETbACY apKbUIbl OKYIIBLIAPIBIH
TYCIHITIH )KaKCapTabl.

Hotmxenep Men  TaiaksuLiayaap. JKorappiga — kepcerinireH  Outim  Oepy
wiargopMaapblHIarbl, COHBIH 1mIiHAe KospkeTimal OomraH PhysicsLab mmardopmaceinga
KOPCETUIreH Tapa3bl KOMETriMEH JIEHEHIH MaccachlH aHbIKTaydbl YilpeHy OOMbIHIIA BUPTYaabl
HKCIIEPUMEHT KOpPCETEHIK.

OkcrepuMeHT OOMBIHIIA KaXETTI Kypaj-KaOIbIKTap HiHJII Tapasbl, YCaK Tipiep >KoHe
Maccacbl 9op Typil Kimnripim OipHemie aeHe KakeT Oomazipl.JleHeHIH MaccachblH aHBIKTay
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TocinaepiHiy Oipi — Tapa3bl kKemeriMeH oniey. OchbIHIal Tapa3blIapMEH OJIIIey Ke31HAe OHBIH COJl
TabaKIIacklHa Maccachl OeNrici3 JeHe, al eKIHIIICIHE Tapa3bIHbl TEHI'CPETiH TipJiep CalbIHAIbI.
JleHeHiH Maccachl Tapas3blHbl TEHIEPEeTiH TipiepAiH MaccacbiHa TeH. JKYMBICTBIH OpPBIHIATY
Oapbichl OOWBIHINA Tapa3blHBI OJIICYyTe JalbIHIANMBI3, JYPbIC TEHIepUIill TYpFaHbIHA KO3
xKeTkizemi3. TapasbIHBIH Tene-TeHAiriH Oy3blll ajMay YIIIH OJIIICHETiH JCHEHI OHEe Tipiepmi
Tapasbl TabaKIajgapblHa Xakiaan Kol Kepek. J[eHeHi ripiepMeH TeHrepin OoyiFaHHAH KeiH, 1-
CypeTTe KopCeTUIreHiel Tapas3bl TabaKIIAChIHIAFbI TIPICPIiH MACCAChIH €CEeTTeHMI3.

3 flene

1-cypet — PhysicsLab naardopmaceinaa Tapa3suiapabl KOJJAHBIN JeHEHiH MACCACHIH AHBIKTAY
Enai ocel mnargopma GolbIHIIIA TaFbl 1a Oip BUPTyalIbl AKYMBIC XkKacar Kepcek. Kymbic

OOMBIHIIA CYHBIKTAP/IBIH THIFBI3IBIFBIH aHBIKTAY KepeK. EH angpIMeH 2-cypeTTe KepceTiarenaei
60C MEH3ypKaHbIH MacCaChlH Tapasbl/ia eJIIel aHbIKTaliMBbI3.

CILIKTRIKITER TOTM MEHIYPRA

2-cypeT — Boc MeH3ypKaHBIH MaccachbiH Tapa3blia oJiey

2-cyperte (00C MEH3ypKa LTiHTeH) Terne-TeH IIK CaKTally YIIIiH Tapa3bIHbIH EKiHIII jKaFbIHa
1 kr xyk KobutraH. /lemek, 60c MeH3ypkaHbIH Maccachl: m1=1 kr=1000 r

3-cyperTe MeH3ypKara CYHBIKTBIK KYWBUIFaH, aj Tapa3bIHBIH TeNe-TeHIIrH caKTay YILIiH
oran 1 kr + 500 r (1,5 xr) )xyk KoibutraH. Jlemek, CyYWbIK KYWbUIFaH MEH3YypKaHbIH KaJIIbl
Mmaccacsl: m2=1.5 kr=1500 r

3epTTeiTiH cyibIKTapAbIH MaccanapblH m= m2-ml gopmynacel GoibIHIIA TaOaMBbI3.
m=m2-ml1=1500 r—1000 r=500 r
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3-cypeT — CyibIKTBIK KYHBLIFaH MeH3YPKAaHbIH MAacCACHIH OJIIIIey

MeH3ypKkara 3epTTeHTIH CYWBIKTHIKTBI KYWBIN, OHBIH KoJeMiH V aHbIKTaiMbi3. Cyperre
KOPCETUITeH MeH3ypKaarbl cYUbIK KeseMi 1 mutp (1 1= 1000 m).

Enpni ¢popmynanbl naigananbin CybIKTBIH THIFBI3ABIFBIH AHBIKTANMBI3.

TeIFBI3ABIK (hOpMYIIACHL:

m
p = —
V
Q)
500 r . _ .3
P = m =0.5 T/MJ'I =500 I\I‘/M

Bepinren Toxipube HOTIKECIHAE CYMBIKTBIKTBIH THIFBIBABIFE  S00 Kr/mM®  exeHi
aHbIKTa’dagbl. Byl MOH CHHUPTTIH HeMece KEPOCHHHIH ThIFBI3/IbIFbIHA JKAKbIH, COHJBIKTAaH
3€pTTEINII OTBIPFaH CYHBIK OCHI 3aTTAPbIH Oipi OOIYBI MYMKIH.

JlocTypii  3epTXaHajlapMeH CajbICTBIPFaH/a BUPTyalJbl 3epTXaHajlapAblH Oipkarap
apTHIKUIBUIBIKTapel  Oap. bipiHmigeH, KbeiMOar kaOAbIKTap MEH KayilTi paJuOaKTHBTI
MaTepuasiap/bl CaThill aNy[blH KakeTi >KOK. MpIcalibl, KBAaHTTHIK HEMece aTOMIBbIK Hemece
AIpONBIK (PU3MKa OOMBIHINA 3ePTXAHAJIBIK KYMbICTAp YIIIH apHaiibl )KaObIKTAIFaH 3epTXaHanap
KaxeT. Bupryanapl 3epTxaHaiblk >KyMbIc (QoToddhdexT, anbha-OenmeKTepaiH Mambipaybl
6oibiHIIa Pezepdopa Toxipudeci, aMeKTpOHIbl AUPPAKLIHUSIBIK 9IICIEH KPUCTAIABIK TOPIBIH
NEPUOJBIH aHBIKTAy, Ta3 3aHIApbIH, SAPOJBIK PEAKTOPJIAPIBl 3epTTEYy KOHE T.0. CHSKTHI
KYObUIBICTAp/IbI 3€pPTTEYTe MYMKIHJIK Oepei.

Exinmrigen, 3epTXaHalIbIK JKaFaaiia *Ky3ere achlpbIMAaWThIH MPOIECTEPAl MOICIbICY
MYMKIH Oojajpl. Aran aWTKaHAa, MOJEKyJIanblK (U3MKa >KOHE TEepMOAMHAMHKa OOWbIHIIA
KJIACCUKAJIBIK 3€PTXAHAJIBIK JKYMBICTAP/IbIH KOIIILIIT *Ka0BIK *Kyie OOJbIm TaObLIaAbl, OHBIH
IIBIFBICBIHA DIIEKTPNIK IaManapiblH Oenrii Oip JKUBIHTBIFBl OJIIEHEAl, COJaH KeWiH
AIIEKTPOAMHAMHUKA >KOHE TEPMOJMHAMUKA TEHJEYIepl apKbUIbl KAXETTI IaMajap ecemnTelel.
Toxipubene 601aThIH 6APIIBIK MOJIEKYIAIBIK-KHHETUKAIIBIK XKOHE TEPMOJMHAMUKAJIBIK ITPOLIECTEP
OakpuTay YIIIH KOJI >KeTiMCi3 Oonbin Kananasl. DU3MKaHBIH OCHI OOJIMIEPIHIETT BUPTYaIbI
3epTXaHaJBIK )KYMBIC K€31H/Ie OKYIIbUIap aHUMAIMSIIBIK MOEIbAEP/Ii Maif1ajaHa OTIPHII, HAKTHI
JKCIEPUMEHTTE OaKbUIayFa KOJ KETIEeUTIH 3€pTTeNeTIH GU3UKAIBIK-XUMHUSIIBIK KYOBIIIBICTAp MEH
npolecTepIiH JMHAMUKAIBIK MIUTIOCTPALUsIapbIH OaKblIaii anajbl, COHBIMEH Oipre SKCIIEpUMEHT
OapbICbIHAA (PU3MKAJBIK IIaMajapblH COHMKeC TOYeNIUNKTEepPIHIH TIpadUKalbIK KYPBUIbICHIH
OaKbLIAIBL.

YuriHmmieH, BUPTyapl 3€PTXaHAJIBIK KYMBIC JOCTYPI 3€pPTXaHAJIBIK KYMBICTApMEH
CaNbICThIpFaH/a PU3UKAIBIK HEMECe XUMUSUIBIK pOoLiecTep/Ii KOpHEKI TypAe kepcereai. Mplcalbl,
AJIEKTP TOTHIH TYABIPATHIH 3apsATAIFaH OOJIIEKTEP/IIH KO3FAIBICHI HEMECE P-N OTKEIIHIH KYMBIC
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MPHUHIINAIT CUSKTHI (DU3HKAIBIK TPOIECTEPAl erKeH-TerKeillli KoHe KOPHEKI Typae 3epTrIey
MyMKiH Oosanbl. CoHzal-ak CeKyHITHIH OeiKTepiHae OoJaThIH HeMece OipHelle JKbUIFa
CO3BUIATBIH MpoIecTepre eHyre 0oJajibl, MbICAIIbl, OPTANIBIK JCHEHIH I'PaBUTALMSAJIBIK ©piCiHIe
IUTaHEeTalap/IblH KO3FaJIbIChIH 3€PTTEY.

Buptyanapl 3epTxaHanapAblH ASCTYPJI 3epTXaHajapiaH Tarbl Oip apTHIKMIBUIBIFBL -
Kaylnci3aik. Aran alTKaH/1a, ’KoFapbl BOJIBTTHI HEMeCe KayllTi XUMUSIIBIK PeareHTTEPMEH JKYMbIC
KYPTi3UIETIH XKaFaaiaapaa BUPTYalIbl 3ePTXaHAIIBIK KYMBICTApAbI KOJIaHYy.

Buptyanapl SKCHEpUMEHTTIH HEri3ri MakcaTbl SKCHEPUMEHTTEP MEH 3epTXaHaJIbIK
KYMBICTap/Ibl XKYPrizyre, TUIOTE3aap bl TEKCepyTe, (PU3UKAIBIK 00bEKTiNIepAl, KyObUIBICTAP b,
ypAaicTepai 3eprreyre, ajiblH ajla aHbIKTAJFaH HEMece OJIapJblH e3repMelll napamerprepi
OOMBIHIIIA MOZIEIIBICHETIH POLIECTEP MEH KYOBUIBICTAP/IBIH MEXaHU3MAEPIH TalayFa, KOpIIaraH
opTaHbl OakplIiay oJicTepiHe NEeiH HaKThl (PU3MKAJIBIK 3aHIbUIBIKTAPMEH 3€pTTEy ayKbIMbIH
KEHEeWTyTe apHaJIFaH BUPTyaJIbl HHTEPAKTUBTI OPTaHbl YHBIMAACTHIPY 00161 TaObL1aab1. OChIFaH
Cy#eHe OTBIPHIM, (PU3UKAJIBIK SKCTICPUMEHTTEPre MyHIai KOJDKETIMAUTIK, O1p KaFblHaH, KypCThIH,
OafrmapiaMaHbIH TaKbIPBIIITHIK Ma3MYHBIH OKYIIBUIAPJABIH KOHE TyTacTail aiFaHga HUQPIBIK
KOFAMHBIH ~ KaXeTTUTiKTepiHe OeHliMaey apKbulbl (U3UKaHBI OKYABIH OKY IpOLECiH
reliMuuKanpsiayFa MyMKIHAIK Oepeli, eKiHII JKaFbIHaH, Ta0BICKa XKETyre, KaTeJepai Tanaay
KOHE Ty3eTy MYMKIHJIIH jKacayFa, TalcCblpManap/bl OpbIHAAyFa aybIClajbl Ke3KapacTbl
KaObUIIayFa, Ke3 KEJTeH JKaFjaiinapabl OeliceHaipyre, 3epTTeYIIUIiK OpeKeTTI MMHUTalHsIayFa
KOMEKTeCeIl.

JlereHMeH, BUPTYyaJibl 3epTXaHalapblH 1a Kemmitikrepi 6ap. EH OacTwickl — 3eprTey
00BEKTICIMEH, KYPBUIFBUIAPDMEH, Kypal-KaOAbIKTapMeH Tikeneil OalIaHbICTBIH OOJIMayHhl.
TexHUKaJIbIK HBICAH bl KOMITBIOTEP SKPaHbIHAH FAaHA KOPTEH MaMaH Il JaibIH1ay MYJIEM MYMKiH
emec. OJie TeK KOMIBbIOTEp/I€ NPAKTUKAIBIK JKaTThIFY JKacaraH XUPYprka OaprbiChl KeleTiHAep
6omysl MymKiH 0e? COHIBIKTaH IOCTYPIIl KOHE BHPTYaNIbl 3€pTXAHAIBIK KYMBICTApABl OKY
IPOLECIH/IE OJIAPJBIH APTHIKUIBUIBIKTAPhl MEH KEMIIUTIKTEPIH €CKEpPE OTBIPBIIN JKY3€re achbIpyabl
OipiKTipy €H OpPBIHABI MIemIiM 0ok TadbbuTazs! [15-16].

Hudpnbik TexHonorusuap puznka cabakTapbIH KbI3BIKTHI 9p1 KOHKETIM/II €TCe, CHIHBITITaH
TBIC XKYMBICTap OKYIIbLIApFa 63 OETIMEH 3epTTeY JKYPri3il, HIbIFapMAaIlbUIbIK OWJIAy JIaFbUIapbIH
JTAMBITYFa KOMEKTECE/I].

CeabinTad ThIC (YHIET1) 3€pTXaHANBIK KYMBIC — OKYIIBUIAPABIH YiiI€, MEKTENTEH ThIC
&Kepjie, MyFalliMHIH Tikenel 0aKplIaybIHCHI3 )KYMbIC OapbIChIHA KYPri3eTiH €H KaparnaibiM 1epoec
Toxipude Typi [18].

Ocbl TypJeri SKCIIEPUMEHTTIK KYMBICTBIH HEr13T1 MiHAeTTepi:

1. TaburarTarpl KoHE KYHAETIKTI eMiperi (U3HUKaIbIK KYObUIBICTapAbl OakbuIay KaOiaeTiH
JTAMBITY;

2. KYHJEINIKTI eMipJie KOJJaHbUIaThIH Oakbulay-eJley KypajAapblH MaiifanaHa OTBIPHII,
eJIIIEY/l OPBIHIAY KaOUJIETIH JaMBITY;

3. 9KCHEpUMEHTTEpPre *oHe (PU3MKAHBI OKYFa KbI3bIFYIIBIIBIKTAPbIH JaMBITY;

4. nepbecTik neH OeJICeHILTIKTI aMBbITY.

CBIHBINTaH ThHIC 3€PTXAHAIBIK XYMBICTApJbl OPbIHJIAY Ke3iHJE KOJIJaHbUIATBIH Kypai-
XKaObIKTapFa 0alIaHBICTHI XKIKTEyTe OOIaIbI:

- KOJIZJaFbl TYPMBICTBIK 3aTTap MEH MaTepHaAap/abl Maii1aJaHaThiH )KYMbICTap (eJeyill,
pYJeTKa, TYPMBICTBIK Tapasbl jkaHe T.0.);

- KOJIZJaH ’KacajfaH KYpbUIFbUIAp/AbI MaiianaHaTbiH JKYMbICTap (COyJelnik Tapasbuiap,
AIIEKTPCKOIITAp JKOHE T.0.);

- OHEPKICIN OHIPETIH KYPhUIFbUIap/ia OPbIHIAIaThIH KYMBIC.

OKymbUTapAbIH ©3/71epi KYprizeTiH Gu3nKagaH yi Tokipudenepi MeH OaKplayaaphl:

1) Teopusi MeH NMpaKTUKaHBIH OaiIaHbIC aiiMaFblH KEHEHTY MYMKIHJITIH Oepy;
2) OKyIIbUTApIbIH (PU3MKA MEH TEXHHUKAFa KbI3BIFYIIBUIBIFBIH IAMBITY;
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3) mwBIFapMaIIbLUIBIK OMIAyBIH OSTY JKOHE Oityian Tady KaOlleTiH JaMBITy;
4) okyuIbIapabl ©3 OCTIHIIIE 3ePTTEY KYMBICTAPBIH XKYPrizyre YHUpery;
5) omapabiH OOWMBIHIAFBI KYH]IBI KACUETTEePAl: OaliKaMIa3AbIKThI, 3eHIHUTIKT1, TaOaHIBLIBIK
MEH YKBITHUIBIKTHI JAMBITY;
6) CBIHBINITAFbI 3€PTXAHANIBIK )KYMBICTHI ca0aKTa OpbIHIAIMANTHIH MAaTEPHAIMEH TOJIBIKTHIPY
7) OKyLIbLIAp bl CaHAJIbI KOHE MAKCATThI TYPAE KYMBIC ICTeyTe YHPETY.
dusukagarel Yi Toxipubenepi MeH OaKbUIAYIaphIHBIH O31HJIIK epeKIelnikTepi 0ap, onap
JKQNMbl CBHIHBIN TEH MEKTEMNTErl NMpaKTUKAJIbIK >KYMBICTApFa ©Te MaiJalibl KOCBhIMIIA OOJIBIM
TaObLIA/IbI.
DKCNEPUMEHTTIK KYMBIC TOKipuOenepi KepceTKeHIen, 0apiblk Oananap OV 3epTTeyal
THICTI ChI30anapapl OPBIHIAY APKBUIBI BIKBUIACIICH JKYPri3e/l KOHE OJNIapAblH OaKbUIayIapbl MEH
KOPBITBIHJBUIAPBIH Ka3abl. TamcbipMa: 8-ChIHBIN OKYIIbUIApbIHA apHAIFaH MY3JbIH epy
IPOIIECIH 3epPTTEeY aTThl Y KaFAalbIH/Ia OPbIHIayFa O0JIATHIH SKCIIEPUMEHTTIK KYMBIC.
Op y#H KarmalplHIA JKacajaThlH SKCIEPUMEHTTIK JKYMBICTBIH Oenruii Oip Hyckama
anroput™i 6onaael. MeIcaibl, Keaeciiei 00ybl MyMKiH:
— Makcarsl (He yIIiH OaKbIIaiitMbIH?)
— Kypai-kaOapIKkTap (3KCIIEpUMEHTTI XkKacay YIIiH He Kepek?)
— JKYMBICTBIH OapbIchl (Kanail xacailMbIH?)
— HOTIKE (Here KOJ JKeTKi3aiM? He OinimM?)
— KOPBITBIHBI (KaHal oM TyraiM?)
Ocpl anroput™ OOUBIHINA SKCIIEPUMEHTTIH )Kacary 0apbIChIH KapacThIPCaK.
JKyMBICTBIH MaKcaThl: MY3/IbIH €py MPOLIECIH 3EPTTEY.
KaxkeTTi Kypan-kabapIKTap: My3 KeCeKTepi, CTakaH, TEPMOMETP JKOHE Carar.
XKymbic 6apbichL:
1. My3 KeceKTepiH UIbIHBI CTAKAHFA TOJNTHIPHIN CAJBIHBIZAAP.
2. TepmoMeTpAi CTaKaHHBIH 1IIiHE CAJIBII, OHBIH KOMETIMEH CTaKaHaFbl MY3 KECEKTEPiHIH
TEeMIEpaTypachlH aHBIKTaHBI3AAP).

_MY3

TaxKIpHOeHIH
SacTanyel

3. My31bIH epy MpOLECIH K9HE CyIbIH KEeHIHT1 KbI3ybIH OakblIall OTHIpHIN, opOip Oec

MUHYT CallbIH TEPMOMETP/IIH KOPCETKIIIIH Ka3bIIl aTbIHbI3AaP.

My3 Mys3

4. KecTeHi TONTHIPBIHBIZIAD.

YaKhIT t, MUH 0 5 10 115 220 225 330
Temneparypa T, °C

5. Oney Hatrxenepi OOMbIHIIIA MY3/IBIH €pY KOHE CyIbIH KbI3y IpaUriH ChI3bIHBI3AAP.
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TeMIepaTypa
/9C

0

T T 1
YaKBIT/MHH.

o=

6. ATIBIHFaH TOYEIAUTIKTI TYCIHAIPIHI3AED.

7. KOpBITBIHIBI XKacaHbI3Aap.

Ocpl xocmap OOHBIHIIA OKYIIBIAP >KYMBICTBI OpBIHAAIABI. bepiiren Ttanceipmanapabl
OpBIHZA OThIpa Oenrisi 61p HOTHUIKETE KETIM, SIKCISPUMEHT OONBIHIIA KOPHITHIH/IBI KaCaUIbl.

OchI cexini Tarbl Oip SKCIIEPUMEHTTI KapacThIPHIIT OTCEK.

JKyMBICTBIH TaKbIpBIOBI: KBICKIMHBIH ACHENEPIiH KaHacy OCTiHIH ay/laHbIHA TOYEIIUIIriH
3eprTey (7-ChIHbIN). MakcaThl: ToKipuOe OOMBIHIIA KBICBIM JICHCHIH JKaHAacy OCTIHIH aylaHblHA
KOHE TipeKKe OalIaHbICTHI EKEHIHE KO3 )KETKI31Hi3.

KaxetTi kypan-xkabasikrap: 1) exi Topesnke (keM aereHae OipeyiHiH TyOi Teric OOIybI
Kepek); 2) crakaH; 3) yH (Hemece Kpaxmad); 4) ChI3FbIII.

XKympbic 6apbich:

1. YHae! (HeMece KpaxMaliJibl) TOPEIKera CabIHbI3, OacKa TOPENIKeHIH TYOIH Iaii1alansblII,
YHHBIH O€TIH TEricC eTiN jKacaHbI3.

2. CrakaH anbIHbI3 (CTaKaHHBIH TYOI1 TeTic 00Tyl KepeK) KOHE OHBI YHHBIH YCTiHE KOHBIHBI3,
aJIbIMEH TYO1H TOMEH KaparThlIll, COAaH KeiiH TYOiH KOFaphl KapaThIll KOMBIHBI3.

3. Eki xarnmaiiza 1a cTakanabl YHFA OaThIpy TEPEHIITIH OCNTICHI3.

4. BipiHII >XoHE eKiHII KaFjaaijaap/a CTaKaHHBIH YHFa OaThIPBLIFAH/IAFbl  KbICHBIMBIHBIH
HOTH)KECIH CaJIbICTBIPBIHBI3.

5. Erep cizne crakaHHBIH MaccachlH eJIIey MyMKIH/IIT1 00Jica, OHJIa MaccachlH OJIIIeHI3 (m)
YKOHE CTaKaHHBIH calMarbiH P=mg popmymnaceiMen ecenteHis, MmyHaarsl 2=9,8 H/kr.

6. Exi »karmaiiia 1ga CTakaHHBIH TipeK aiMaKTapbiH S1=nR? xomHe S2=n (R22—R12)
dopMmynanapbIMEH aHBIKTAHbI3.

I

7. Exi xarnaiifia 1a yHFa cTakaH TYCIpeTiH KbICBIMIbI P=mg/s (hopMynacbIMeH aHBIKTaHbI3
8. KecteHi TonTHIpBIHBI3AAP.

DU3UKATBIK Benrinenyi Onmem Onmeyre

1ama Oipuiri apHaJIFaH Kypaj
Macca
Canmak
Aynan
KpichiM

9. pl xoHe p2 KBICBIMIIAPBIHBIH MOHIH CaJILICTHIPBIHBI3 KOHE OCBUIANINA dPTYPIIi jKaHACY
afIMaKTapI)IH)IaFBI YHfa CTaKaH KbICHIMBIHBIH HSTI/I)KGJ'IepiHiH aﬁBIpMaHILIHBIFBIH CaHIBIK TYpAC
AHBIKTaHBI3.

10. KopbITBIH/IBI KacaHbI31ap.
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Bepinren »KyMmpIc peTTLNiri OOWBIHINA OKYIIBLIAp AKCIEPUMEHTTI YH KafaaiblHIa
OpBIHAAABI. O3 OETIHIIIE ecenTeyep KYPri3il, KOPBIThIH/IBI )KacaiIbl.

KopbIThiHAbL. OKyImIBUIAPIBIH ICKEPIIKTEp MEH JaFAbUIAPBIH  KaJBIITACTHIPYIAFbI
SKCIIEPUMEHTTIH PoJli 30p, ce0edi TeK IKCIEPUMEHT HETI31HE SKCIIEPUMEHTTIK, MPAKTHKAJIBIK
ickeprikTep KaiblmrTacaabl. OU3MKAIBIK OKCIEPUMEHTTEPJl OKBITY TPOIECIHE EeHTI3y
OKYIIBLJIAPIbIH FEUIBIMHU 3€PTTEY AaFbUIAPBIH JAMBITHII, TEOPUSIIBIK O1TIM/II TEPEHIPEK TYCIHYTE
MYMKiHIIK Oepeni. Erep okymiel 3 OeTiHIIE opeKeTTep jkacamaca, OKyIIbUIApAbl OaKbLIayFa,
OJIIIIEY XKYPri3yre YHPETY MYMKIH eMec.

CBIHBINTaH THIC SKCHEPUMEHTTIK JXYMBICTBIH (DU3UKAaHBI OKBITY Kypasbl peTiHJeri
MaHBI3IBUIBIFBIH JIICKEpIiep MEH MyFaliMJiep KEHIHEH MOWBIHIaFaHBIMEH, (PH3UKAHBI OKBITY/IbI
YUBIMIACTBIPYIBIH  JKANMaid  TOKIPUOECIHIE O CUPEK  KoiAaHbUIaAbl. CHIHBINTAH — THIC
SKCIIEPUMEHTTIK JKYMBICTBI (DM3UMKAaHBI OKBITYJBIH 3aMaHayW NPOLECIHE THIMJI €HTI3y YIIiH
MYFaJIiM OKBITYJBIH 9/IiCTEMECIH (MBICAIbl, MEKTEIITE OKY IMPOIIECIHIH EPEeKIIETIKTEPIH ecKepe
OTBIPBII) 63 OCTIMEH d3IpJIeyi KAKET.

CBIHBINITaH THIC YKCIIEPUMEHTTEp MEH Oakbuiayaapibl OpBIHIAFaH Ke3/1€ OKYIIbLIapAbIH
¢u3nKa MEH TEXHHKara KbI3BIFYIIBUIBIFBI, MIBIFAPMAIIBUIBIK OWJaybl, oOilan Taly KaOijeri
JaMHIbl; ©3 OeTiHIIe 3epTTey JKYMBICTApBIH JKYpridyre yiipeHy; OaWKarbllITHIK, 3€HiH,
TaOaHIBUIBIK KOHE JAJIJIIK CEKUIII KAaCHETTEePl JTaMHU/IbI.

Ocpuraiimia, (PM3UKaHbI OKBITYABIH THIMIUTIT] YIIiH A9CTYPIIi SKCIIEPUMEHTTED, BUPTYaJIIbl
3epTXaHaiap KOHE ChIHBINTAH ThIC TIXKIpHOeaep Al O1piKTipin KOIAaHY €H OHTANIIBI MMM OOJIbITT
TabbIIaabl. byit omicTepai YinecTipy apKblIbl OKYIIBUIAPIBIH FRUIBIMFA JETEH KBI3BIFYIIBUTBIFBIH
apTTHIPHII, OJIAPJIBIH 3epTTEY JaFAbUIAPBIH KETUIAIPYyTre MYMKIHAIK Oepei.
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OCOBEHHOCTHU NPOBEJEHUA OPU3NYECKUX SKCIIEPUMEHTOB BHE KJIACCA

Enceoaesa I'. M., PhD
CepuxobaeBa 9.K.*, maructpanr 1 xkypca mo OIl «Duzuxa»

Kuoizvinopourncxuil ynusepcumem umenu Kopxkoim Ama, e. Keisviiopoa, Kazaxcman

AHHoTanus. B cratbe paccMaTpuBarTCsS 0COOCHHOCTH MPOBEACHHS (PU3NIECKUX IKCIICPUMEHTOB
BHE Kiacca. OU3MUYeCcKuil SKCIICPUMEHT SIBIISCTCS OCHOBHBIM METOJIOM IIPOBEPKU TEOPETUUSCKUX 3HAHUI
Ha MPAaKTHKE U CIIOCOOCTBYET PAa3BUTHIO HAYYHO-HUCCIIEOBATEIbCKIX HABBIKOB YUCHUKOB. DKCIIEPUMEHTBI
BHE KIACCHOW KOMHATHI TIOBBIMIAIOT HMHTEPEC YydYalluxcs K (U3MKe W Pa3BHBAIOT WX HAaBBIKU
CaMOCTOSITETIBHOTO HcCleioBaHus. Takas paboTa MOMOraeT YIyd4IIHTh HCCIIEIOBATEIbCKUEC HABBIKU H
O0BCIMHHUTD TEOPETUUECKUE 3HAHUS C TIPAKTHYCCKHM OMbITOM. KpoMe Toro, B cTaTbe 00Cy)KaaeTcsi pojib
BHPTYaJIbHBIX J1a0opaTopuil. BupTyalibHbIE SKCIIEPHUMEHTHI MOBBIMLIAIOT JOCTYIHOCTh W IMOHHMaHHUE
(1)I/I3I/IKI/I ydyaliyuMucCd, TII03BOJISAA UMM MOIACIHMPOBATh  CJIOKHBIC (1)I/I3I/I‘-ICCKI/IC HBHGHI/ISI.PG?)}’HLT&TBI
UCCIICIOBAHUS JIEMOHCTPUPYIOT MPEUMYIIECTBA BKIIIOUCHHUS AJIEMEHTOB (DU3UUECKOTO JKCIIEPUMEHTa B
nporiecc oOyuenust. [lokazaHo, 4TO cOYETaHHE TPAJUIMOHHBIX M COBPEMEHHBIX METOIOB CIHOCOOCTBYET
Pa3BUTULIO HUCCIICA0BATCIbCKUX HaBBIKOB YUYCHUKOB u ITOBBIIIICHUIO KadyeCTBa O6pa3OBaHI/I$1.
CamocTosTeIbHbBIE OKCIICPUMCHTBI y4JallluXCsd, SKCIICPUMEHTEI, IIPOBOJUMBIC B JOMAUIHUX YCJIOBHAX, a
TaKKe HCCICIOBAHUS, MPOBOAMMBIC C HCIOJB30BAaHUEM IU(PPOBBIX TEXHOJOTHU, IOBBILIAIOT
a¢dexTHBHOCTD npernofaBanus pU3NKH. B cTaTbe paccMarpuBaeTCsi BKIIA]] BHEKIACCHBIX AKCIIEPUMEHTOB
B ITOBBIIICHUEC Ka4€CTBa 06p330BaHI/I$I 1 IMOAYCPKUBACTCA BAXKHOCTE CKOOPANMHUPOBAHHOT'O UCITOJIB30BAHUA
BHPTYaJIbHBIX METOZOB. TakuMm 00pa3zoMm, 3(PEeKTHBHO OpraHusys (GU3HYECKHe IKCIICPHUMEHTBHI, MOXKHO
HOBBICUTH HHTEPEC yUAIIUXCs K IPEIMETY U Pa3BUTh UX HCCIEI0BATEILCKIE HABBIKH.

KiaroueBble ciioBa. QU3MYECKUE DKCIICPUMEHTHI, MOjEIb 00y4yeHwus, riardopma, TEXHOJIOTHS,
BUpPTyaJbHAs cpeia, BHEKIIACCHAs TabopaTopHas padbora

FEATURES OF CONDUCTING PHYSICAL EXPERIMENTS EXTRA CURRICULAR

Yensebayeva G.M., PhD
Serikbaeva A.S.*, 1st year master's student of “Physics” ED

Korkyt Ata Kyzylorda University, Kyzylorda city, Kazakhstan

Annotation. This article discusses the features of conducting extracurricular physical experiments.
Physical experiments are the main method of testing theoretical knowledge in practice and contribute to
the development of students' research skills.Extracurricular experiments increase students' interest in
physics and develop their independent research skills. Such work helps to improve research skills, combine
theoretical knowledge with practical experience. In addition, the article considers the role of virtual
laboratories. Virtual experiments allow students to model complex physical phenomena, increasing
accessibility and students' understanding of physics.The results of the study show the results of introducing
elements of physical experiments into the learning process. It is shown that the combination of traditional
and modern methods contributes to the formation of students' research skills and improving the quality of
education.Independent experiments by students, experiments conducted at home, and research using digital
technologies increase the effectiveness of physics teaching. The article considers the contribution of
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extracurricular experiments to improving the quality of education and is based on the importance of using
virtual methods in combination. Thus, through the effective organization of physical experiments, it is
possible to increase students' interest in the subject and develop their research skills.

Keywords: physical experiments, learning model, platform, technology, virtual environment,
extracurricular laboratory work
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2Oymycmix Kasaxcman eymanumapni-skonomuransix konneoxci KIIC, Hlvimkenm ., Kazaxcman

Angarna. byn Mmakanama nudpiel TeJarornka YFBIMBIHBIH MaHBI3BI MEH OHBIH OimiM Oepy
yaepicinzgeri peni kapacteipbuiansl. [udpnel nenaroruka — kasipri OutiM Oepy *KyHeciHIeri MaHbI3IbI
OarpITTapABIH Oipi, O 3aMaHayd TEXHOJOTHSIIAPAbI MaijanaHa OTBIPHIN, OKBITY YACPICIHIH THIMIUTICIH
apTTeIpyFa OareITTajiFaH. binmim Oepy >kyieciHiH mudpaaHybl OKbITY 9ICTEPiHIH KaHAPYBIH Tajlal eTel,
Oy perre mUGPIBI Meaaror XaHa TEXHOIOTHIIApABl THIMII KOJIJaHa OTBIPHII, O1TIM amyIIbIIapAblH OKY
MaTepHaJIbIH UTEePYiH KESHIIACTYTe JKOHE OJIAPIIbIH OCJICESHAUIITIH apTThIpYyFa bIKIAN eTei. KalbIKThIKTaH
OKBITY IUIaTOpMaNaphl, OHJAHH TecTijiey >XyHenepi, MyIbTUMEOUSUIBIK pPecypcTap MEH BHPTYaJlibl
3epTxaHanap OuTiM Oepy camachlH apTTBIpyFa MYMKIHAIK Oepeni. 3eprrey OapricsiHaa Kahoot, Quizziz,
Wordwall, Nearpod cusikTel mHTepakTuBTi Iuiatdopmanap MeH Google Classroom, Moodle cusKTBI
Oackapy OKyHenepiHiH THIMIUII TangaHApl. OKCIEPUMEHTTIK 3epTTey HOTWXKenepl IuQpIibl
TEXHOJIOTHSUIAPABIH  OUTIM ~ alyIIbUIapABIH OKyFa JIeTeH KBI3BIFYIIBUIBIFBIH apTTBIPHIN, OJAapIIbIH
IIBIFAPMAIIBUIBIK JKOHE CHIHU Oy JaFIbLIapblH JaMBITYFa BIKIAJ eTeTiHiH kepcerTi. COHBIMEH Katap,
IUQPITBI TeIarOTUKAHBI TAOBICTHI ’KY3€re achlpy YUIIH OKBITYIIBUIAPABIH UPPIBI KY3bIPETTLUIIMH JaMBITY
KaKeTTUTr aram etineni. L{udpnsr Kypannapasr naiinanany OiuriM 6epy yAepiciH UKeMJl eTill, )KEeKe OKY
TPaeKTOPHSICHIH KYpyFa MYMKIHAIK Oeperi, Oy opOip Ou1iM ayIIbIHBIH KaKETTUTIKTepiHe colikec Oimim
aJyblHa JKarjad »kacaiael. Makanama OiniM Oepy camachlH jKaKcapTyFa OarbITTajfaH WHHOBALIMSIIBIK
aaicTep MEH IUGPIIbI TUIaTGopMaIapIbiH pelli KapacThIpbuiaabl. JKammbl, MU pisl Ie1arorukalblH THIMII
KOJJIAaHBUTYBI OiniM Oepy KYHEeCiH KeTUIAipyre, OKBITYIBIH YXaHa MYMKIHIIKTEPiH allyFa >KoHe OimiM
aJIyIIbUIAPAbIH OKY OSJICEHAUIITH apTThIpyFa bIKIAJ €TETIHI T ACH/II.

Tipex ce3aep: udpbl nenaroruka, THHOBALUSUIBIK TEXHOJIOTHSIIAP, TUPPIBI JaFapuiap, OimiM
Oepy TEXHOJIOTHsIIAPBI

Kipicne. Kazipri Taga TeXHOJOTUSHBIH KapKbIHIBI JaMybl OUTIM Oepy cajlacklHa Jia 30p
BIKMAJIBIH TUTI3yAe. EHAl OiiM Oepy Tek A9CTYpili oficTepMeH IEKTENiN KaaMai, )KaHa uQpiabl
MYMKIHAIKTepAl e KamTuael. Ocbirad OaitnanbicThl "Ludpael memparor" yreiMbl maiina OoJIbI,
OHBIH MaHBI3/IBIIBIFBI KYH CaHall apThil Kenexai. Lludprisl negaror aereHiMiz — TeK KaHa *kaHa
TEXHOJIOTHSUTAPJIbI  MEHrepin KaHa KoiMai, ojapabl THIMAI KOJJaHa OTBIPHIN, OLTiM
TyIIBUIAPbIH OKY MOTHBALIUSACKHIH apTTHIPHII, IBIFAPMAaIIbUIBIK KaOIeTTepiH JaMbITYFa JKaFail
JKaCalThIH MaMaH.

Krnaccukanblk OKBITY 9icTepi OUTIM amymIblIapIblH jKeKe KaOimeTTepi MEH KaKeTTiTiK-
TEpiH €CKEPEe OTHIPHIII, O1TiM Oepy YaepiCiH KeKeIeHAIpy/e meKTey i 0obin Kaia 6epemi. OcbFan
0alaHbICTBl OKY YVAEpiCiHAe IH(PIbl TEXHOJOTUSIIAP/bl, OHJAMH IUIaTGopManapabl KOHE
MHTEPAKTHUBTI OKBITY KypalJapblH MaiiianaHy — OuliM OepyaiH camachblH apTThIPYAbIH THIMAI
xoibl Oona anaasl. Ludpnel negarormka 3amanayu OutiM Oepy onicTepiH KeTUIAipimn, OuTiM
aNyIIbIapAbIH ~ OENCeHIUNINH, IIBIFapMaIIbUIbIK ONJIAayblH »oHEe ©3 OeTiMeH OuriM amy
JIaFIBIIAPBIH JAMBITYFa MYMKIHIIK Oepei.

Marepuasgap men daicrep. Herisri epexenep:

Texunonorusuapas! Tuimal naganany. Hudpnsr nenaror sprypii nudpisl pecypcrap MeH
Kypaizapasl THIMII Kongana Oimyi tuic. OKy yHAepiciHe HHTEpaKTHUBTI Iardopmaiapsl,
MYJBTUMEANANBIK MaTepHaIapabl JKOHE JKacaHIbl MHTEJUICKT HET131HIET1 XKYyHenepal naiganany
O1J1iM carachlH apTThIpyFa KOMEKTECEI.
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KexenenaipinreH okpITy. OpOip O171iM alyIIBIHBIH OKY KapKbIHBI MEH KaOlJIeTTEepiH ecKepe
OTBIPBII, XKEKEe OKY TPAECKTOPHSCHIH Kypy MaHbI3abl. Lludpnsl nmexaror op OUIIM adyIIbIHBIH
KQXETTUTIKTEepiHe Kapail MKEeMJIETeH TalChlpMaliap MEH MaTepuaigapAbl YChIHYHI THIC.

Nutepaktuptimik. [{udpnbl negarornkaHblH HETI3T1 KaFUAAIapbIHBIH Oipi — OKBITYIBIH
MHTEPAKTUBTLIIr. BiiM anymbuiapra TeOpUSUIBIK MaTepHUasiap/Ibl XKail FaHa YChIHY KETKUTIKCI3,
oJlapAbl TaJKblUIayFa, capanrTayfa XoHE KOJIJaHyFa MYMKIHIIK Oepy kepek. byn Makcarra
BUPTyaJbl 3€pTXaHajap, OHJIAHH TECTTep, WHTEPAKTUBTI OWBIHIAPD MEH TarchipMaap
KOJIZJAHbLIAIbI.

Y3mikci3 kocibu namy. LHudpner nenaror 6iixim 6epy canachlHAAFbl )KaHAIBIKTapAaH YHEMI
xabapaap Oo0IblIM, jKaHa TEXHOJIOTUSIAPbl MEHrepyl kepek. by yuniH nengarorrapra apHaiaraH
BeOMHapiap, OHJIAH KypcTap, TOXipuOe anMacy anaHaapbl YHbIMAACTHIpbUIaNsl. lleqarorteiy
KociOM taMysl — O11iM Oepy carachlHbIH apTyBIHBIH KEIiIi.

Byn epexenep mudpiasl negarorukaHblH THIMIUIITIH apTTHIPBII, 3aMaHayd OiumimM Oepy
JKYHECIHIH akpIpamac OeJiirine aiHaIasIpyFa bIknai eresi. [{udpisl memarorukanpl COTTI €HTI3Y
ylIiH memarortap, OimiM Oepy yHbIMAapbl oHE OLTIM alymipUiap >kaHa TEXHOJIOTHSIIapAbI
OesceH Il Typ/e KOlJJaHyFa XKoHE 1aMbITyFa JaiiblH 00JTybI Kepek.

Hudpasl megarormka — >xaHa TEXHOJOTHSUIAPABI KOJAAHY apKbUIbl OKBITY YAEpICiH
KeTuaipyre OarpiTTanFad oiniM Oepy saictemeci. OHbIH 0acTbl peii — O11iM alyIIbUIapIbIH OKYyFa
JIeTeH BIHTACBIH apTTHIPHII, OKY MaTepUaJIbIH MEHIepy JAeHTeliH kaKcapTy.OHBIH JoCTYpIIi OKBITY
oMICTEpIMEH CaNbICThIpFaHa OipKaTap apThIKIIBLIBIKTAph! Oap. Atap 6oJicak:

KomkeTiMainik sxoHe UKeMAUTIK. BiliM anymisiiap oJeMHIH Ke3 KelIreH HYKTECIHEH OKY
MaTepuaiiapblHa KOJ JKeTKi3e anaabl. bys ocipece KalbIKTHIKTaH OKBITY/a, HKeMIi OltiM Gepy
OarmapramanapblH YHBIMIACTBIPY/A YIIKEH apTHIKIIBUIBIK Oeperi.

VYakpIT HeH pecypcTapibl YHEMEYy. OJIEKTPOHAbI OKYJBIKTAp, OHJAWH KypcTap >KoHe
UQpIBl TanchipManap Kara3 TYTHIHYIbl a3alThIN, OLTIM Oepy MeKeMeNepiHiH MIBIFBIHAAPBIH
teMenzerenl. COHbIMEH Karap, OKBITYLIbUIAP/AbIH MaTepuangapAbl JalblHIayFa >KYMCaHTBIH
YaKBITBI KbICKapa/Ibl.

AKmaparTblH ©3€KTUIr MeH >kaHapTellybl. Ludpnel nmnardopmanap apKplibl OKY
MaTepHaIapblH JKbIIIaM jKaHapTyFa 0omassl. JKaHa FRUIBIMH JKETICTIKTED, 3aMaHayH 3epTTeysep
MEH dJiicTeMeliep OKYyIIbIIapFa KbUIJIaM YChIHBIIA/IbI.

Kenkypanapuiblk  KOHE MYJIBTHMEAHMATBIK —pecypcTapibl Taijganany. Bupryanusr
3epTXxaHanap, cumynauusuap, 3D moxenbney, moakactrap MeH OeliHecabaKTap OKy YIepiciH
KbI3BIKTHI op1 TuimMAl ereal. Meicansl, Khan Academy nnardgopmachl Kypaenai MareMaTHKaJIbIK
’KOHE FBUIBIMHU TYCIHIKTep1 OeifHexa30a apKbUIbl KaparnaibiM T TYCIHIIPEI].

O3inAik OimiM anmyra OarbITTanFad kyie. L{udpasl nenarornka 6i1iM anymslIapabH €3
OeTiMEH 13/IeHIII, ’KaHa JIaFibuIap/ibl UrepyiHe bIKnan erefl. MyHaail Tocia emip 0oiibl 611IM amy
MOJIEHUETIH KaJIbIITaCThIPa/bl.

Byn 3eprreynin makcatsl — 1U@pibl MeIarorukaHblH OUTiM Oepy camachlHa BIKMAIBIH
Tanjay >KOHE OHBIH THUIMIUILIH apTThIPY >KOJAApbIH aHBIKTay. 3epTTey asChiHAa IHQPIIbI
TEXHOJIOTHSIUIAPABl  KOJJAHy AapKbUIBI OKBITYIBIH apTHIKIIBUIBIKTAPEl MEH MYMKIHIIKTEpi
KapacThIPbUIAIbl. 3€pTTEYiH MIHIETTEPI:

1. M (pIBI TearOrMKaHbIH TEOPHUSIIBIK HET13CPiH 3epeey;

2. | 1uudpibl TEXHOJIOTUSIIAP/BIH O11iM Oepy camachbiHa SCepiH 3epTITey;
3. A (pIIBI TearoruKa KypaiapbiH KOJMAaHyABIH THIMILIITIH Oaranay;
4. | 1udpibl negaroruKaHbl KETUAIpy OOMBIHIIA YCHIHBICTApP 31pIey.

byn 3eprrey 1mdpasl OKbITY KypaiJapblHbIH THIMAUITH FBUIBIMU HETI3e AQJeNJierl,
3aMaHayu Oi1iM Oepy JKYHeciH JaMbITyFa yiec KOCyabl Ke3aei .

3eprTey amicHamachl. 3epTT€y MaKcaThlHA JKETYy YIIiH FBUIBIMH IKapUsUTaHBIMIApIbI
TaJJay JKOHE SKCIEPUMEHTTIK 3epTTeysIep KYPri3yAl KAMTUTBIH apanac 9JlicTeMe KOJIJIaHbUIIbI.
bipiami ke3eHae OutiM Oepy mporiecinae, acipece «ludpaplk cayaTThIIBIK, TU(PIBI TIEAaror»
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TEPMHUHJIEPIHE KATBICTBI 9/eOMeTTepre TEOPHSIIBIK IIONY >Kacaiabl. TEeXHUKaJbIK MoHIEPIl
OKBITYa UHUQPIABIK TEXHOJOTHSJIAPJBIH  THIMJAUINIH  Oaramayra OaFbITTalFaH  Oacka
3epTTEYLIUIEPIiH KYMBICTAphl 3epTTeiai. byi nepekrep 3KCIEpUMEHTTIH TYXKBIPHIMIAMAIIbIK
HETi31H KaJbINTaCThIpyFa KOMEKTECTI. 3epTTeyliH dKcnepuMeHTTiK Oemiri OHTycTiKk KazakcTan
TYMaHHUTaPIIBIK-9KOHOMHUKAIIBIK KOJUIEK] asChIHA JKY3€Te aChIPUIIbI. DKCIIEPUMEHTKE €Ki TOMKA
Oemiaren 50 ctyaeHT KaTbicThl. CTylneHTTEep OakpuIay JKOHE SKCIICPUMEHTTIK TONTapFa OeJiH/I.
Bapnplk  KaTbICymIbUIapAbIH  OacTamkbl OUTIM  JCGHIeWiH aHBIKTay VIIH «AKIApaTThIK
KOMMYHUKAIUSUIBIK TEXHOJIOTUSIAP/bl MEHI€PY» IOHIHIH TaKbIpbINTaphbl OoiibiHIIA 20 cypakTaH
TYPATbIH aJJIbIH aja TECT MalJaNaHbUIIbl. DKCIEPUMEHT Oip aKaJeMHUSIIBIK CEMECTPIe CO3bUIIbI,
OHJIa HKCIIEPUMEHTTIK TOIl YKaHa TEXHOJIOTUSIAP/bl KOJAaHA OTHIPBINT OKBITBULABI, ajl OaKbLiay
TOOBI JOCTYpPJi OKBITY OIICTEpIH YCTaHABL. OKCICPUMEHT asKTaJFaHHAH KEWiH €Ki TOm
Marepuasibl urepy AeHreiin Oaranay yIIiH KaiTa cblHakTaH eoTTi. HoTmxkenep Gakpuiay >koHe
HKCIIEPUMEHTTIK TONTAp apachIHAAFbl HOTHKEJIEPAET] MaHbI3/Ibl allbIPMAIIBUIBIKTAPIbl AaHBIKTAY
MaKcaTbIHJla CTAaTUCTUKAJIBIK Tajjnay >Xyprizuigi. Horwxkenepnl enzey YUIIH cUIarTamMaliblk
CTaTHCTUKA OJICTEPl KOHE TAYyeNCi3 YATUIepre apHaJFaH t-TeCT KOJAAHBULIBIL. MaHBI3IBUTBIK
neHreiti  (p-momi) 0.05 genreitinge Oenrinenni. TecrineyneH 0acka, JKCHEpUMEHTKE
KATBICYIIIBUIAPFAa OKBITYIBIH JKaHA TOCUTIH KaObUIIay[sl Oarayiay YIIiH cayaaHama >KYpri3iuiil.
Cayannamaja cTyAeHTTep/IiH Ou1iM Oepy MpolieciHe KaHaFaTTaHybl, OJIapIbIH MOTHUBALIUACHI KOHE
OKBITY/IA J)KaHa TEXHOJIOTHIIAP bl allaiany Typasibl TYCIHIKTEPI TypaJibl CYpaKTap KaMTBUI/BL.

3epTTey HOTXKeNepl HUQPIbl eIaroruKaHblH OTiM Oepy camachlH apTThIPYAarbl POIIiH
aliKbIH KepceTTi. bipiHmigeH, mudpibl TEXHOIOTHSIAPALI KOIaHy OUTIM alylIbUIapAbIH OKY
MaTepuaapblH T€3 9pi KEHUT MEHIepyiHe CEeNTIriH Turizeai. Mpicalibl, HHTEPaKTUBTI TaKTanap,
OHJIAH TUIaTdOpManap, MOOWIBAI KOCHIMINANAp OUTIM aXylIbUIAPIBIH KBI3BIFYIIBUTBIFBIH
aptTeipansl. Kazipri tapaa kentereH oOuniM 6epy mekemenepinae Kahoot, Quizziz, Wordwall,
Nearpod cuskTsl TuaTdopmaiap KeHIHEH KOJJaHbLIanel. byl Kypanmap oKy MaTepualJapbiH
KYHenl TypJe YChIHYFa, TalChIpMalap/bl YaKbITbUIBI OpBIHAAYFa *OHE OLIIM allylIblIapiblH
KETICTIKTepiH OaKpLIayFa MYMKIHIIK Oepeti.

Exinmisied, nudpiisl negaroruka op OL1iM alyIIBIHBIH JKE€Ke OKY TPaeKTOPUACHIH KYpyFa
MYMKIHIIK Oepeni. byn nerenimiz — opOip OuniM anmyiibl ©3 KapKbIHBIMEH, ©31HE BIHFAMJIbI
omicTepMeH OuMiM ana amaapl. MyHIal Tocin OUTIM amylIblIapblH ©3/ITHEH OKY JaFAbUIapbiH
JaMBITyFa KeMeKkTecei. MpIcaibl, OUTIM aJlylibl OKy MaTepUaIapblH KalTa-KalWTa Kapar, e31He
KUBIH OOJIFaH TaKbIpBINITapAbl TEPEHIpEK 3epTTel ana bl by ofiic acipece MHKIIO3UBTI Oi1iM Oepy
sKarJarbIHaa THIMIL.

YwmiHorieH, mudpasl Kypangap OuliM alyliblap apachblHIAFbl BIHTHIMAKTACTBIKTHI
HblFaiTaapl. OHIAMH TONTHIK >koOanap, BUPTYyalbl ChIHBIITAp OUIIM anymibuiapAsl Oipirin
KYMBIC icTeyre yiipereni. by o3 ke3erinze omapapiH KOMMYHHUKAIMSUTBIK JaFIbUTIAPBIH TaMBITyFa
BIKIAJ eTeli. MbIcasbl, O11iM allylblIap OHIaiH 1ebarTap YHbIMIACTHIPHII, TPl xkobanapaa 3
ujesIapblH OpTara callbll, MIKip aaMmacabsl. by onapablH ChIHU Oiiylay KaOlIeTiH apTThIpabl.

TeprinmineH, uudpibl NeAArorThlH 631 J€ YHEMi KociOM TYpFBIJAH JaMbIIl OTHIPAJbI.
Kana Oarmapnamamap MeH TuiaTdopManapabl MEHIrepy, Y3AIKCi3 OUliM amy KaKeTTUIIrl
Ne/1arorThIH KOCiOM KY3BIPETTUIIrH apTThIpaasl. [lexarorrap yurin BebuHapiap, oHJIaitH KypcTap,
KociOM JaMy TPEHMHITepl apKbUIbl OLTIMAEPIH KETUIAIPY MaHbI3Abl. by Ou1iM Oepy canachlHBIH
JKOFapblayblHa Kesei, cebebl 3aMaHayy neiaror yHemi KaHallbUIIbIKKa YMTBUIAIbI.

becinmigen, uu@prabl negarorukaHblH apThIKIIBUIBIKTAPBIHBIH Oipi — OuTiM OepyiiH
KOJDKEeTIMIUTIr. IHTepHeT apKblIbl QJIEeMHIH Ke3 KeJIreH HyKTeCiHeH OuliM aiyra Oosazisl. byn
acipece mairail aypUigapJarbl HeMece eT eniepAeri OuTimM amymbiiap yiiH TuiMIl. COHbIMEH
KaTtap, OUTIM alyIIbulap YakbIT ME€H KEeHICTIKKE ToyenJi Ooimaii, e31He BIHFAWIbI yaKbITTa OKY
MYMKIH/IT1HE ue 00abl.

ANTBIHIIBIIAH, ITU(PIIBI IEaroruka OKbITY MPOLECiH JepOecTeHaAIpyTe )KaFaal KacaiIbl.
biniM anymbuiapabiH OKy OapbIChIHAAFbI XKETICTIKTEPIH OaKbUIal OTHIPHIN, OJAPABIH KYIITI XKOHE
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QJICi3 JKaKTapblH aHbIKTayFa Oonaabl. bByn menmarorka OKBITY OAICTEpiH JKETUIIIpyTe,
OKYIIBLJIAP IbIH KOKETTUIIKTEpIHE cail MaTepHaiiap YChIHyFa KOMEKTECE 1.

KerinmrigeH, mudpiasl Megaroruka apKbUIbl O171iM alyIbUIapIbIH KPEaTHUBTUIITT MEH CHIHH
oitnay nmarnpuiapsl gamuabl. Onap kaHa jkobanap skacay, TYpii nu@pisl Kypanaapasl KolaHy
apKBUIBI ©3 HICsUIapbIH XKY3€re achlpy MYMKiHAiriHe ue 0onanasl. Mpicansl, OUTiM amymisiiap
MYJIbTUMEAMSIIBIK TPe3eHTalusIap skacarl, BUICOMOHTAX JaFIbIapblH MEHrepe i, OyJ1 oJlap IbIH
Oonarak Kociou eMipiHJIe 1e MaHbI3IbI O0IA b,

Cerizinmriaen, nudpibl negaroruka OiTiM Oepyneri Oaranay >KYHECIH NI KETUIipe/.
DNEeKTPOHBI KYHJEHIIKTEp, aBTOMATTAHABIPBUIFAH TECT JKYHelepi apKbUIbl OKY HOTHXKEIepiH
KbUIIAaM opi OOBEKTHBTI Typae Oaranmayra Oonanbl. bys OuniM amymbuiapablH JKETICTIKTEPIH
HaKTHI aHBIKTAI, OJIAp/Ibl BIHTAJIAH/IBIPYFa KOMEKTECE/I.

[legarorukanelk 3KcnepuMeHT.JkcnepuMeHT OHTycTik KaszakcTtan rymaHuTapiibIK-
HKOHOMHMKAJIBIK KOJUIeKIH e )KYpri3inai. bakpuiay ToOsI petinne BKE-23-9K2, DxciepumenTTiK
ton petinae BKE-23-9K1 tontapsl TaHAaIbIN adbIHABL. DKCIIEPUMEHTKE KaIbl cCaHbl SO CTYJIeHT
KaTeIcThl. TonTapapH anibplH ana OimiMiH Oakputay MakcateiHAa 20 cypakTaH TYpaTblH TECT
ansiHabl. Tect 100 Ganabik xKyiemeH Oarananapl. TecT HaTHKec] 1-KecTene KenTipiireH.

1-kecTe — IKCEePpUMEHTKE KAThICYIIbI CTYAeHTTEPAiH OoiHici

Ton Karpicymrsimap Opraria 6an CrannapTThl p-MoHi
CaHBbI ayBITKY
DKCHEPUMEHTTIK 25 81,2 3,54 0.576
baxpuiay 25 80,6 3,83

OkcnepumeHT 1-cemectpre (15 anrtara) sxocnapianFaH. DKCIIEPUMEHTTIK TONTHIH KYMBbIC
OKy OaFjapiaMacblHa XaHa TEXHOJOTHsIIApAbl (3aMaHayd OIICTep MEH Kypajjap) maiijanaHa
OTBIPBIN OKBITY €pEeKIIETIKTEPiH ecKepe OThIPhIN e3repictep eHrizingi. CoraH colikec OapIbIK
TaKBIPBIITHl KAMTUTHIH OKY KYPaJIbl ’KOHE JIEKTPOHIBI IIU(PITBIK OKBITY KYPAJIbl dKACATBIHIBI.

OKy KypasblHJa KENTIpUITeH 3aMaHayd Kypajnaap calbak OapbIChIHIA KOJAAHBUIATHIH
3aMaHayd SJICTEp MEH TOCUIAEp HETI31HJe YChIHBUIFaH. BapibIK OpbIHAANATBIH oiCTEp MEH
TOCUIIEp, KaHa TEXHOJOTHsIap MBICAJIMEH JKOHE TYCIHIpMECIMEH KaMThIIFaH.

bi3 xonnanranran Kahoot, Quizziz xone Wordwall nnargopmanapsl MHTEpaKTHUBTI
BUKTOpPHHAJAp, TECTTEP KOHE OWBIH TYpPIHJErl TarchlpMajap jkacayra apHaiuraH. Oimap OKbITY
MIPOIIECIH KBI3BIKTHI Op1 THIM/1 €TeIl.

Kahoot — BukTOopuHanap, TecTrep MEH MHTEPAKTHBTI cayaJHamayap jkacayra apHaJfaH
uudpasl miathpopma. bynm kypan cabak OapeichiHAa OLTIM  amymbUTapAbIH  OEICeHIUTITIH
apTTHIPBIIN, ONApAbIH MaTepHall[ibl MEHrepy JeHreliH oibIH (opMaThlHIa Oaranayra MYMKIHIIK
Oepeni. MyraiiiM ajiblH ajia cypakTap MEeH »ayar HYCKaJIapbIH JaibIHIaNIbI, aJl OUTIM aTyibuiap
cMapT(OH HEMece KOMITBIOTEpP apKbUIbI Jkayarn Oepeai. OpOip aypelc Xayan YUIiH ynail Oepineni,
aJI KaThICYIIbIIAp HOTIIKENIEPIiH dKpaHaa Kepe anaapl. MyHaal xKylie OKyIIblIap apacklHIa )Kaphic
PYXBIH KaJIBIIITACTBHIPHIN, OJNApJbIH KbUIJaM oiiay KaOineTiH nambitansl. CoHpjaii-ak, Kahoot
MyFajimjepre OUTIM amylIbUIap/blH KayanTapblH TajjayFa >KOHE OJIapJblH OUIIM JeHreHiH
Oarasiayra MYMKIHJIK Oepe/ii, OyJ1 o3 Ke3erinje kepi OaillaHbICTBl THIMI YHBIMAACTBIPYFa BIKIIAI
eTenl.

Quizziz — WHTEpaKTHBTI TECTTEp MEH BUKTOpPHHAJap jkacayfa apHairaH OiuriM Oepy
mnargopmackl. by kypan Kahoot-nen ykcac OosnranbiMeH, 0acThl epekimieniri — opoip Oiaim
QIYIIBIHBIH 63 XBULIAMJBIFBIMEH JKYMBIC icTel amyblHAa. OKyIIbLIap CypakTapra esJepiHe
BIHFAMJIBI YaKBITTA JKayall Oepe ayiajbl, aj JKyie KayanTapAblH JAYPBICTHIFBIH aBTOMATTHI TYPIIE
Oaranaiinpl. Quizziz nardopmaceinaa Typii oifbIH aneMeHTTepl (ymaitnap, aBatapiap, yakbIT
HIeKTeyJepl, MOTUBALMSUIBIK MiKipyiep) 6ap, Oy OKYLIbLIAPbIH KbI3BIFYIIBUIBIFBIH apTThIPa/bl.
CoHbIMEH KaTap, MyFaTiMJep TECT HOTHKEEPIH erkel-Terkeii Tanzar, opoip Oi1iM amyIIbIHBIH
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OumiM geHreitin Oaranmail amaapl. Byl Kypal KalmIBIKTBHIKTAH OKBITYIA, Yii TamcbIipMajapbiH
OpbIH/IAYAa, COH/al-aK cabaK 0apbIchIHAA OLTiMAI OeKiTy YIIiH THIMII KOJITaHbLIa/Ib.
Wordwall — myraniMaepre WHTEpaKTHBTI TallChIpMaiap, BUKTOPUHAIAP KoHE OUTIMi
OCKiTyre apHaJFaH OWBIH AJIEMEHTTEpI Oap >KaTTHIFyJap jkacayFa MYMKIHIIK OepeTiH IupIibl
wargopma. by kypan cabak OapbIChIHIA OKYIIBUIAPABIH OCICEHIUIITH apTTHIPHIN, OJIAP.IbIH
OuLTIMII KBI3BIKTBI Opi THIMJAI MEHrepyiHe bikman ereai. Wordwall kemerimMeHn myframiMuep
COMKeCTeHIIpy TarchlpMalapbl, CO3KYMOaKTap, alHaIMalbl JOHFAJIaK, TMa3jiaap, TECTTep,
OacKaTbIPFBILLITAp, KJIACTEpiep CHUSIKTHI OPTYpJl MHTEPAKTUBTI OMBIHIAp/bl NaWbIHIAN anajbl.
ConbiMeH Karap, OyJ TamcblpMaliap OHJIAWH »oHE Oachll IIbIFapyra OoiareiH (opmarra
YCBIHBUIAbI, SFHU JOCTYPIl koHe Uudpibl oKpITyda Oipaeit kKommanyra Oonaabl. byn kypan
OacrayblllITaH >KOFApbl CHIHBINITApFa JCHiH, OapibIK MOHIEpAE, COHBIH IMIiHAE MIeT TiUIIEpi,
MaTeMaTuKa, KapaTbUIBICTAaHy JKOHE TyMaHUTAPIbIK FhUIBIMIApAa THIMII KOJJaHbUIAbL.
Okxympiiap OMBIH apKbUIBI ©3 OeTiHIIe OUTIMIH TEKCEpill, HOTIKENEPiH Tajjail anajsl, ai
MyFaimMep OKyUIbIIapblH YIArepiMiH KaJarajarn, capajllaHFaH OKbITY/Ibl YIBIMIACThIpa aiaibl.
Nearpod — 6iniMm OGepy MpoOIECiH KbI3BIKTHI 9pi THIMII €Tyre apHaJfaH HMHTEPAKTUBTI
wiardpopma. On Myfanimaepre MHTEPaKTUBTI Mpe3eHTalusIap, BUKTOpUHAIAp, cayalHamaniap,
BUPTYaJIJIbI casxarTap >koHe 0acka ma nudpiibl MaTepuanaapabl cabak OapbhIChIHAA KOJITaHyFa
MYMKiHZIK Oepeni. Nearpod-TeiH OacTel epekmieniri — cabakka OKYLIbIIApIbIH OelceHl
KAaTBICYBIH KamTamachli3 eryl. OKymbuiap HaKThl YyaKbIT PEKHMIHIE MYFaliM YCBHIHFaH
TarncelpMaliap/ibl OpbIHAAI, CYpaKTapFa skayan Oepim, o3 oWiapbiH Ournipe amaabl. byn kypan
acipece BUpTyalbl casxarTap, 3D Mozxenbaep, OeitHe Marepuaniap >koHe MHTEPAKTHBTI TaKTajap
CUSAKTBI MYMKIHJIIKTEpIMEH epekimeneHeai. MyframiMaep cabak JKocmapblH HWHTEPAKTHBTI
AIIEMEHTTEPMEH OaibITa OTHIPHIT, OUTIM ANyIIBUIAPIBIH KATBICY JACHICHIH apTTBIPHII, OJAPIBIH
OKy MaTepHajblH aKChl MEHIrepyiHe bIKMan ere ajaabl. Nearpod KamIbIKTHIKTaH OKBITYAa 1a
TUIMJII KOJJIaHBUIAAbl, O©UTKeHI OKYIIbIIAp 63 KYPhUIFbLIAPhIHAH cabaKKa KOCHUIBIN, MYFaTIMHIH
OakplIaybIMEH OLTIM ajaibl.
BapnbIk onicTep MeH Tociaep i HHTEPAKTHBTI TYPAE YChIHY, MBICAJIADMEH KOPCETY >KOHE
BU3YaJIJIbI TYPJE OKBITY YILIH CMapT TaKTa ChIHBI )KaHa TEXHOJIOTUSIIAP KOJIIAHBUIIBL.
Kocnapra colikec 6akpuiay TOOBIHIA AICTYpIl ¢opMarTa cabakrap, aia IKCIEPUMEHTTIK
TOMTA KaHa TEeXHOJOTUsIIApAbl KOJNJIaHa OTHIphIN cabak eTki3inai. HoTmkeHi Oty MakcaThiHIA
CTYJICHTTEPJEH TECT >KYMBICHI albIHABL. KOPBITHIHABICHIHAA JKCIEPUMEHTTIK TOMNTHIH OLTIM
JieHreii 6akpliaay ToObIHA KaparaHa *KoFaplaraHblH KepceTTi. HoTmkeci 2-kectezie KenTipuireH.

2-kecte — OKy HOTHKeJIepiH Oarajaygarbl JKCIEPHMMEHTTIK JKOHe OaKblIay TONTAPBIHBIH
caJBICTHIPMAJIBI KOPceTKIITepi

Ton Karsicymsinap Opratua 0an CranpapTThl p-MaHi
CaHbl AyBITKY
OKCIIEPUMEHTTIK 25 84.4 6,22 0.028
baxpuiay 25 80,8 4,62

3epTTey OapbIChIHAA €Ki TONTHIH Oaraiapbl CaNbICTBIPBIIIBI: SKCIEPUMEHTTIK Tol (>kaHa
oAiCTi KonlanFaH) opTaia 84,4 6at xuHaAbI, CTAHAAPTTHI aybITKYBI 6,22 6051161, bakpinay ToOObI
(moctypri omicti KonjanraH) oprama 80,8 0aymn XKHHAIbI, CTAaHAAPTTHI aybITKYBl 4,62 OOMIbI.
CraructukanblK Tanaay HoTmwkeciHae p-moHi 0,028 6omnbr, 6y 0,05-TeH TOMeH, SSFHU €Ki TOIl
apachIHAAFbl aWbIPMAIIBUIBIK CTATUCTUKAJBIK TYPFBIJAH MaHbI3AbL. 3epTTey HOTIKenepi
HKCIEPUMEHTTIK OKBITY 9JIICIHIH JOCTYPJII 9/1iCKe KaparaHJa THIM/Il €KeHIH KepceTe/Ii.

DOKCHEepUMEHTKE KaThICKaH TONTapJaH >aHa TEeXHOJOTHAjJap KOMETriMeH OTKIi3UIreH
cabakrapbl >xoHe «lludpasl memaror» OolbIHIIA MiKipiH Oalikay MakcaThlHIa cayajHama
oTki3inai. Cayannama 10 cypakran Typzasl. CayaqHaMa HOTHXKeCI 3-KecTe/ie KOpCeTUIreH.
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3-kecte — CTygeHTTEpAiH MiKipiH 0alikay MaKcaTbIHAA OTKI3IJITeH cayaTHaAMa HITHIKeC]

No

Cypak

ToabIK
KealceMiH
(%)

Kemicemin
(%)

Betitapan
(%)

Kemicmeit
MmiH (%)

Mynaem
KenicnenMiH

(%)

2

3

4

5

6

7

Hudpasr miardop-
Majap OKy IpOIeciH
KEHUTIETTI Me?

55%

30%

10%

3%

2%

WHTepakTuBTI Kypai-
nap cabaKKa KbI3bIFy-
IIBUTBIKTHI APTTHIPABI
Ma?

60%

28%

7%

3%

2%

Hudpasr Texnonorus-
JIap TOCTYPIIi omicTep-
re KaparaHja THiMIi
me?

50%

30%

12%

5%

3%

Onutaiin miardopma-
map OLmiM/I KaKChI
MEHIepyre KoMeKTeCTi
me?

58%

30%

8%

3%

1%

Cabaxrapaa nudpisl
Kypanaapabl xKui
KOJITaHFaHbIH
KaJaicel3 6a?

65%

27%

5%

2%

1%

Hudpner miardopma-
map e3 6eriMeH OimimM
aJlyra bIKHaJ eTejii Me?

52%

32%

10%

4%

2%

Ludpiibl TeXHOIOTHS-
JIap OKBITYIIBIMEH
O1J1iM ayIIBl apackiH-
Jarbl OalIaHBICTHI
xKakcapTasl Ma?

57%

29%

9%

3%

2%

Hudper Kypanaapast
KOJIJIaHY apKbLIbI OKY
0apbIChIH/IA YaKbIT

THIMII YHEMAET I Me?

55%

31%

8%

4%

2%

WnTepakTuBTi cabak-
Tap CbIHU OWJIay JaF-
JIBUTAPBIH TAMBITYFa
KoeMeKTecenl me?

50%

33%

10%

5%

2%

10

Hudpne! oKpITY Ky-
payiiapbl TEOPHUSUIBIK
MaTrepHaIIbl )KAKChI
TYCIHyre bIKHaJ €Te/l
me?

53%

30%

12%

3%

2%

apPTHIKMbLILIKTAPDI:

V/ TarceIpMaTap/pl OHJIAHH TYp/e YHBIMIACTRIPyFa MyMKIHIIK Oepei;

v MyFaniMziep MEH OKYIIbLIAP YIIiH bIHFAWIbI OaliIaHbIC APHACKL;
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v Marepraiaapasl cakray KoHe KaiTa maiaaaany MyMKiHIIr;
v aKkaIeMISIIBIK YIrepimi 0akpuiay xyieci 6ap.

CayasiHamMa KOPBITBIHIBICHI 3-KeCTele allblll KepCeTireH. Op cypak OOWbIHIIA
CTYIIEHTTEP/IiH *ayanTapblHbIH HaibI3AbIK KepceTkiliH (%) kepyre 6oxanpl. Kecte conbiHna op
KayanTap OOHBIHIIIA OpTaIa MalbI3IbIK KOpCceTKim KenTipiareH. Ochkl MalbI3AbIK KOpPCEeTLTIMIED
I-cyperTe quarpamMma TYpiHIE KeTipiireH.

BenTtapan

KenicneAmin

Kenicemin

Tonbik KenicemiH

1-cypet — CayaiHama HITHKeCH

Tankplaay: cayamHama HOTIKENIEpl HU(PIIBI TEXHOIOTUSTIAPABIH O11iM O6epy yaepiciHe oH
BIKITANIBIH THTI3eTiHIH KepceTTi. CayanHama HOTIDKECiHE CYHEHEeTiH OoJycak, cayajHamara
KaThICyIIbUIapAbIH 55,5%-b1 TobIK KemicemiH, 30%-bl kenmiceMiH xoHe 9,1% FaHa cTyaeHTTep
OeiiTapan aereH »kayanThl TaHgaraH. Kamran 5,4%-bl KelicrielMiH JKOHE MYJIJIEM KeTiCTIeHMiH
JIETeH JKayanThl elIKIM TaHaaMmaraH. 85%-1an actam OLTIM amymisliap jkaHa miatdopMatapabiH
OKY IPOIIECiH KEHUIIETIN, cabakKa KbI3bIFyIIBUIBIKTAPBIH apTTHIPAThIHBIH aTarn oTTi. COHbIMEH
Katap, 87%-bl mMdpibl Kypannap OKBITYIIBI MEH OUIIM alylibl apachbIHAAFbl OaiaHBICTHI
XKakcapTaabl nen ecenrteimi. bynm nmdpiel memarornkaHBIH OKBITY CamachblH apTTHIPYIAFbl
MaHbI3AbUIBIFBIH TaFbl O1p peT Aosenaen .

KopsbiTbinabl. OHrycTik Kazakctan T'yMaHMTapibIK-DKOHOMUKAIBIK —KOJUISIKIHIE
KYPTi3UIreH OSKCIIEPUMEHTTIK JKYMbICTap OapbIChiHAa OuliM Oepy mHpoleciHie MeAarortiy
UQPIBIK CayaTTBUIBIFBIH MEHTEpY JKOHE jKaHa TEeXHOJOTHSJIApAbl KOJJIaHy OKYy IPOLECIHIH
carmachlHa alTapiblKTail OH OCepiH TUri3eTiHl aHbIKTauAbl. OChl TEXHOJOTHIAPIbl KOJAaHA
OTBIPBIN OKBITBUIFAH SKCIIEPUMEHTTIK TOI OaKblIay TOOBIMEH CAJIBICTRIpFaHa OLTIM JACHTeHiIHIH
aliTapiplKTail ©CKEHIH KOpCeTTi, Oyl CTaTHUCTUKAIBIK MAaHbI3Abl (P)-MOHIMEH pacTaiajbl.
DKCIEPUMEHTKE KaThICYIIBLIAPIbIH cayaTHamMachl KOPCETKEH N, OUTIM amymiblIapabiH 0achkiM
6emiri (55,5%) *aHa TeXHOJOTHsIApbl OKY MPOLECIH/Ie MaljanaHyFa TOJIbIK KaHaFraTTaHFaH, ajl
30% oOKBITYIBIH OCHl 9miciMeH kemickeH. CtymeHtrepaid Tek 9,1%-b1 FaHa Oeiitapam OOJbIT
KaJibl, aj Tepic 6aranap 5,4% Oonbin Tipkeni. By cTynenTTep apacklHja MHHOBALMSIIBIK TOCUIL
KaObUIIay/IBIH JKOFAphI opekeciH kepcerenl. Ochuraiiia, SKCIIEPUMEHT HOTIDKENEpl IUupIbl
Hearorukably Ou1iM Oepy camachlH apTThIpyFa OH 9cep €TETiHIH KoHe OLTiM alylibLIapblH
0achIM KOTMIIUIIT )KaHa TEXHOJIOTHSIIap bl KOJIIAaHYAbl KOJIANTHIHBIH KOPCETE 1.

Kopsita kenrenze, nudpIisl nefaroruka Kasipri 0iaim oepy xyHeciHiH MaHbI3Ibl Kypam/iac
Oediri 6osbim TabbmaAbl. [{udpasr memaror Tek jkaHa TEXHOJOTHUIAPABI KOJIAAHYIIBI FAaHA €MeC,
COHBIMEH Karap OUIIM aJylIbUIapJblH IIbIFApPMAIIBUIBIK OJICYeTIH allyFa, OJIapAblH OKY
MOTHBALIUSACHIH apTTHIPYFa *KoHE carajbl OUTIM ayFa Jkarai skacayinsl TysiFa. bonamakra 6i1iM
Oepy yzepici omaH opi nudpIaHaTBIHBI CO3Ci3, COHABIKTAH IU(PIBI MEeIarorThiH poii e apTa
o6epmexk. [{udpasr memarornkanbiH €HT131Ty1 O1TiM Oepy carachIH KaKcapThIl, OHBI )KaHa JCHTeUre
kotepeni. OKy yAepiCiHIH HWKEMJUIIri, aKmapaTThlH KOMKETIMILIIIN JKoHE 3aMaHayd
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TEXHOJIOTHSIIAp/bl KOJIaHy OUTIM anylbliapFa aHarypiibIM THIMJII opi KbI3BIKTHI OUTIM anyfa
MyMKiHAIK Oepeni. CoHApIKTaH IUGPABl MEJarorMKaHbl JIaMBITY MEH JKETULIIpYy — Kasipri
3aMaHHBIH 0aCTHI TaJanTapbIHBIH Oipi.

binim Gepy canaceiHIarbl TaOBICTHI HOTHXKEJIEPTe KOJI JKETKI3y YIIiH IUGPIIbI TIeaarorrap
YHEMI yKaHAIIBUIIBIKKA YMTBUIBII, 63 TOKIpHOenepin KeTinipyi KaxeT. XKana onic-Taocinaep MeH
TEXHOJIOTHSIIAP/IBl TUIMI KOJIJaHA OTBIPBIT, OUTIM aTylIbUIap.IbIH JKaH-)KaKThl JaMyblHA BIKIAI
€Ty - 3aMaHayu neaarorteliy 0actel MiHaeTi. COHBIMEH Karap, IUQpIIbI eaaror 6oy - Oy Tex
KaHa Kypaimapisl MEHrepy FaHa e€Mec, COHBIMEH Oipre melarorukaiblK IPOLECTiH
¢mocousACHIH TYCIHII, OHBI Y3IIKCi3 keTinaipy. CoHAbIKTaH 9pOip memaror kaHa OiiM MeH
JIaFIbLIApIbl MEHTEPYTe, OKBITY SICTEPiH KETUIAIpyTre, OLTIM alylIbUIapAblH KaKETTIIIKTEepiHe
ColiKeC MKeMIeTyTe JallbIH OOTyhI KEpeK.

Ocsburaiima, mudpibl Temxaroruka OuTiM  Oepy yAepiCiH THIMAIPEK, KBI3BIKTHI opi
KOJDKETIMII eTyre MYMKiHAiK Oepeni. byn OuriM amymbuiapaeiH OimiMre JereH BIHTAChIH
apTTHIPHIIL, OJIAP/IbI OOJIAIIAKTAFbI KOCIOW eMipre JaibIHay/1a MaHbI3AbI pell aTkapausl. Lludpibt
nieraror 60Ty — OyJT OoJIaImakThIH MeIarorMKachlHa €CIK allry, Y3IIKCi3 JaMy MEH KaHAIbUTIBIKKA
YMTBLTY JKOJIBI.
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AnHorammus. IludpoBas memarormka — OIHO M3 KITIOYEBBIX HaNpaBIEHWH COBPEMEHHOMN
00pa30BaTebHON CHCTEMBI, HAlpaBIIEHHOE Ha TOBEIIIeHHEe 3(P(EeKTHBHOCTH y4eOHOTO mporecca ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX TeXHOJIOTWi. B maHHOI cTaTbe paccMarpuBaeTcsi CyIIHOCTh LU(POBOi
TIeTaTOTHKH 1 ee BIIMSHIE Ha KauecTBO oOpaszoBaHusl. L{ndpoBnsanys oOpa3oBaTensHON CHCTEMBI TpeOyeT
OOHOBIIEHUS METOIOB OOy4eHHs, Npu dSToM [uppoBoil mnemaror, >h(HEKTHBHO TPHMEHSS HOBBIE
TEXHOJIOTHH, CIIOCOOCTBYET OOJIErYeHHIO YCBOCHHSI YUeOHOTO Mareprana 00yJaronMMUCs 1 TIOBBILICHHUIO
uxX akTUBHOCTH. [lmargopMbl JAHCTAaHIMOHHOTO OOYyYEHHs, CHUCTEMBI OHJIAWH-TECTUPOBAHUS,
MYJIETHMEIUAHBIE Pecypchl W BHPTyalbHbIC JIA0OPATOPUU  TMO3BOJIIOT — IMOBBICHTH  Ka4eCTBO
00pazoBaTeIbHOTO Tporiecca. B Xome wWccnemoBaHus ObBUTH TIPOaHATHM3UPOBAHBI A()HEKTUBHOCTH
MHTEpaKTUBHBIX Tardopm, Takux kak Kahoot, Quizziz, Wordwall, Nearpod, a Taxke cucteM ynpaBieHHUs
obyuennem Google Classroom u Moodle. DxciepuMmenTanbHOE HCCIeIOBaHUE MTOKa3alo, YTo MU POBbIE
TEXHOJIOTHH CIIOCOOCTBYIOT POCTY HHTEpeca 00yqaronuXxcs K yuebe, a TakiKe pa3BUTHIO UX TBOPUCCKHUX H
KPUTUYECKHUX HaBBIKOB. Kpome Toro, moguepkuBaeTcs HeOOXOIMMOCTE Pa3BUTHS LUPPOBBIX KOMIIETCHIIUH
npenojaBateieid Uil yCIEIIHOTO BHeXpeHus udpoBoil mnemaroruku. Vcmonbp3oBaHne UUPPOBBIX
WHCTPYMEHTOB JIeJIaeT 00pa3oBaTeNbHbII Mporiecc 0oliee THOKUM, MO3BOJISIET CTPOUTh WHAWBUIYATBHYIO
TPaeKTOPHIO 00y4YeHHs, 4TO 0OecTrieYnBaeT yOBIETBOPEHHE MOTPEOHOCTEH Kakaoro oOydaromierocs. B
CTaTbC pacCMaTpuBacTCA pOJIb MHHOBAIITMOHHBIX METOAOB U HI/I(prBBIX HJ'IaT(bOpM B ITOBBIINICHWH Ka4€CTBA
oOpa3oBanus. B nemom, mokazano, 9To 3QQeKTHBHOE TPUMEHEHNE TUPPOBOMA TIEJaTOTUKH CIIOCOOCTBYET
COBEpIICHCTBOBAHUIO 00Pa30BaTEIbHON CUCTEMBI, OTKpPHIBACT HOBBIE BO3MOXHOCTH OOYYCHUS H
MOBBINIAET y4eOHYIO0 aKTHBHOCTh O0YYaIOIINXCSI.

KioueBble cioBa: mudpoBas Teqaroruka, WHHOBAIIMOHHBIC TEXHOJOTWH, OHJIAWH-O0yuYeHHe,
JUCTaHIIMOHHOE 00pa3oBaHue, NU(GPOBBIE HABBIKK, 00Pa30BaTEIbHBIC TEXHOIOTHH.
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Annotation. Digital pedagogy is one of the key areas in the modern education system, aimed at
improving the effectiveness of the learning process through the use of modern technologies. This article
examines the essence of digital pedagogy and its impact on the quality of education. The digitalization of
the education system requires an update of teaching methods, where a digital educator, by effectively
utilizing new technologies, facilitates students’ comprehension of educational materials and enhances their
engagement. Distance learning platforms, online testing systems, multimedia resources, and virtual
laboratories contribute to improving the quality of education. The study analyzed the effectiveness of
interactive platforms such as Kahoot, Quizziz, Wordwall, and Nearpod, as well as learning management
systems like Google Classroom and Moodle. Experimental research has shown that digital technologies
increase students’ interest in learning and help develop their creative and critical thinking skills.
Additionally, the need to develop teachers’ digital competencies for the successful implementation of digital
pedagogy is emphasized. The use of digital tools makes the educational process more flexible, allowing for
the creation of personalized learning trajectories, thus meeting the needs of each student. The article
explores the role of innovative methods and digital platforms in enhancing educational quality. Overall, it
has been proven that the effective application of digital pedagogy contributes to improving the education
system, opening new learning opportunities, and increasing student engagement.

Keywords: digital pedagogy, innovative technologies, online learning, distance education, digital
skills, educational technologies.
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Abaii amvinoagvl Kasax ynmmulk nedaco2uxaivlk ynugepcumemi, Aamamul K., Kazaxcman

AuHoTanus. byn mMakanaza reoMeTpUsIHBI OKBITY OapbICBIHAA OKYIIBUTApABIH OOMBIHIA YIITTHIK
KYHIIBUTBIKTap/Ibl KaJIBINTACTHIPYBIH MAaHBI3ABUIBIFEI MEH OHBI JKY3€T€ AachIpyAbIH THIMI JKOJIaphI
KapacTelpbuiaabl. Ka3ak XanKbIHBIH ASCTYPJIl MOJCHHMETI MEH TYPMBICHIHIA KEeHiHEH KOJJaHBUIATHIH
TEOMETPUSIIBIK ~ DJIEMEHTTEPIi OKy V/IEpiCiHe eHri3y apKbUIbl OKYIIBUIAPABIH TIOHTe JeTeH
KBI3BIFYIIBUTBIFBIH APTTHIPHIN KaHA KOWMal, Oapabl YITTHIK Mypara KypMeTIIeH KapayFa 0ayiry MyMKiHIT
TYBIHAAHIBL. [€OMEeTpUSUTBIK YFBIMIApABl MEHrepy OapbhiChiHAA Ka3aKThIH KHWi3 Yifl, OO-epHEKTepi,
3eprepiik OyHbIMIapel, YITTHIK Oac KuiMzepi (coykese, Takus), TYPMBICTHIK 3arTapbl (keOexe, KyoOi,
CaHJBIK, 0€CiK) CHAKTHI JIEMEHTTEp/i MaiiganaHy OKyIIBUIAPAbIH KEHICTIKTIK Oiiay KaOiJleTiH JaMbITaIbl.
Kuiz yiinig meHOepini KypbUIbIMBL, OHBIH YBIKTapbhl MEH KeperejepiHieri CUMMETpPUsl 3aHABUIBIKTAPEI,
Ka3aK OI0-epHEKTepiHJeri (paKTaIIbIK YCTaHBIMAAP MEH MPOMOPIHSIIAPABI TAIAAY apPKBUIBI OKYIIBLIAD
MaTeMaTUKaJIBIK 3aHIBUIBIKTapIbl OMIpMEH OailaHBICTBIpa ajaibl. Makanana OKyIIbUIApABIH OOHBIHIA
WITTHIK KYHIBUIBIKTAPIBl KAIBIITACTHIPY VIIIH KOJNJIAHBIIATHIH SHiCTEpre epekine MoH Oepinemi. Aram
aliTKaHJa:’)K00aJBIK OKBITY 9JIiCi, MPaKTHKAJBIK ca0aKTap, MaTeMaTUKANbIK OJIIeyliep MEH ecenTeynep,
TapUXHU-MOJIEHH KOHTEKCTeri 3epTrey. l[eomerpust cabakTapblHIAa OCBIHIAM Tocimaepal KolgaHy
OKYIIBUIAPIBIH TAHBIMABIK OEJICEHIUNTiH apTTHIPBIT KaHa KOWMai, OJapIbIH JIOTHUKAJBIK JKOHE
HIBIFAPMAIIBIIBIK OWay KaOieTiH AaMBITyFa, YITTBIK PYXThl ce3iHyiHe biKman ereai. Ocbuiaifmia,
MaTeMaTHUKaHbl YITTHIK MOICHUETIICH YIITACTHIPY OKYIIBUIAPABIH OOWBIHIA OTAHCYHTIIITIK, YITTHIK CaHa
YKOHE TapUXU-MOJICHN MypaFa KYpMeT Ce3iMiH KaJbITacThIpyFa KOMEKTECe/Ii.

Tipexk ce31ep: YITTHIK KYHABUTBIKTap, TEOMETPUS, KHi3 YH, CoyKele, KyOi, OF0—epHEK, CHMMETpHS,
KOHYC, IIJIMH/P, IEeHOEp, NIapIbl, YITTHIK OUBIHIAP.

Kipicne. Kazakcran PecriyOnukacbinbiH «bisiM Typans» 3aHpiHIa «biaimM 6epy skyHeciHiH
6acTel MIHJETI — YIATTBIK JKOHE JKaJIbl aJaM3aTThIK KYHJBUIBIKTAp, FBUIBIM MEH MpaKTHKa
JKETICTIKTEpl HETI3IHJE KEKe aJaMJibl KajbIlITaCThIPyFa, JAMbITyFa JKOHE KOCIOM IIbIHAAyFa
OarpITTaJIFaH OUTIM ally YILIH KaXKeTT1 JKaFJainap skacay» JeJliHIeH.

Kasipri Ourim Oepy kyileciHiH ©OacTbl MakcaTTapblHBIH Oipl — OKYIIBLUIAp/bIH
(YHKUIMOHANIBIK CayaTThUIBIFBIH JaMbITY MEH OJapiblH OOMBIHJA YIATTHIK KYHIBUIBIKTAP/IbI
KaJIBITACThIpy. Bys1 MiHZIETTI JKy3€ere achIpy/a sKapaTbUIbICTaHy-MaTeMaTHKaJbIK ITOHJEP, COHBIH
1IIIHJIe TEOMETPUSHBIH aJlaThlH OpHBI epekiie. ['eomeTpust cabakTapblHIa YIATTHIK MOJCHUETKE
HETI3/IeITeH TalChIpMaliapabl KOJJAaHY apKbUIbl OKYIIBUIAPIBIH JIOTHKAIBIK Oiay KaOlileTiH
JAMBITYFa, YITTBIK JAYHUETAHBIMBIH KEHEHTyre, TapuXU-MOJIEHH Mypajiapra JereH KypMeTiH
apTThIpyFa MYMKIHAIK Tya/bl.

I'eomeTpust — KEHICTIK (UrypasiapblH, OJap/blH KacHeTTepiH 3epTTeTiH FhUIbIM. Kazak
XaJIKBIHBIH JIOCTYPJII KOJIOHEPIHJIE, COYJIeT OHEpiHJAe, YITTHIK OI0-6pHEKTepiHAe, KHi3 Y
KYPBUIBIMBIH/Ia TEOMETPHUSIIBIK 3aHIBIIBIKTAp KeHIHEH KopiHic Tabaabl. OKylIbUIapFa OChl MOJIEHU
MypajapAbl T€OMETPHSUIBIK TYPFBIIAH TYCIHAIPY OJapAblH YITTHIK CaHa-Ce3IMIH HbIFalTyFa
bIKIaa eremi [1].

Marepuangap men Jaicrep. Kazak XanKbIHBIH Tapuxu JaMybIHJa Fachklpiap OoMbI
eMipiMeH Oipre acachll, MOJICHH OOMMBICHIMEH 0iTe KailHaCKaH KYHIBUIBIKTApABIH Oipi — KHi3
yii. On Tex OacraHa FaHa eMecC, XaJKbIMBI3AbIH TYPMBIC-TIPIIUIIIT MEH TYHHETaHbIMBIH
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AlIIBIKTaUTBIH COYJIET OHEPIHIH, WHXKECHEPINIK Oillay MEH TCOMETPUSIIBIK 3aHIBUIBIKTAPIBIH
epeKIIe YArici O0JBIN TaObUIA b,

Kwui3z yii KypbUIBIMBIH TEOMETPHSUIBIK TYPFBIIAaH Taljady apKbUIbl Ka3aK XaJTKbIHBIH
JIAaHAJIBIFBI MEH FBUIBIMH OM-OPICIHIH TEPEHIITH KOPCETY — YITTHIK KYHJIBUIBIFBIMBI3IBIH HET131
Oonpin TaObutanel. Kuis yidmiH Herisri OeNKTepiHIH TeOMEeTpHsa alaThlH OPHBIH l-Kectene
TONTACTBIPBUIBIT KopceTinreH [2]. Kui3 yitaig OenmeKkTepiHiH caHbl 2-KE€CTEe KOPCETUITeH.

1-kecte — Kui3 yiigin Heri3ri 0eikTepiHiH reoMeTpusiaa aJJaTbIH OPHBI

Kwui3 yit )koHe OHBIH
cyiekTepi

I'eomeTpusinars! araybl

I'eoMmeTpusima ecenTeneTiH enmeMaepi

[TagsIpak meHoep [lenGepaiH paguychl, AHAMETPi MAHBIPAK,
meHOEPiHIH Y3BIHIBIFBI

[TaHbIpak ke3i Kubik koHYC KubIK KOHYCTBIH JKacayIllbIChl, TAOaHBIHBIH pa-
MY CHI, THaMeTpi, OyiipoeTi, TONBIK OeTi,
KeJeMi

[TanbIpak Ke31€piHIY Bip Ty3yniH OoMbIHIAFBI Exi HYKTeHiH apaKamIbIKTHIFbI

apacel HYKTEJIep

[laHbIpaKTHIH KHBUIBICYIIIBI, TapaJLIeIh [Mapaiens Ty3yJaepaiH apaKallbIKThIFbI

Kyngipeyimrepi TY3yJaep Beptukans sxoHe cbifaiinac OypeimTap

VYBIK KubIK KOHYCTBIH acaymibl- | KHBIK KOHYCTBIH yacayIIbIChI

VYBIKTBIH Y3bIHIBIFBI
VYBIK HiHIHIH OYPBITITBI

CBI TIKOYPBIIITHI YIIOY-
PBIILITHIH THIOTEHY3aChl
Tik OYpBIIITHIH )KAPTHICHI

TIKOYPBIIITHI YIIOYPBIITHIH KaTeTTEPI,
THIIOTEHY3aChl
45 rpaayc OYpBIITHIH MOHACPI

VYBIKTBIH KalaMbl TepT OypHIIITH KHBIK Kubik nmupaMuganbiy Oyiip KbIpbI, OUIKTIT1,
upaMua TabaH ayJlaHbl, KeJeMi

Kwuiz yiiaig Temenri Humuaap TabanmapbIHBIH paInyChl, TUAMETPi, OUIKTIT1,

Oeuriri OCBTIKKMMACHI — TabaH ayJaHbl, IIHHAP/AIH KeyeMi, OyHip Oeri,
TIKTOPTOYPHIII TOJIBIK OeTi

Keperenin Ouikriri

I_[I/IJ'II/IH,E[p):[iH JKaCcayHIbIChbl

]_[I/IJ'II/IHI[p,Z[iH JKaCayHIbIChI

Kwui3 yiiaig opraHFbl
Oeuiri

KubIk konyC
OcbTik KUMachl-TeH OyHip:ii
Tparenys

KubIK KOHYCTBIH TabaHIapbIHBIH ayIaHaaphl,
OMIKTIT1, )KacayIIbIChl, KOIIEMi, OCETIK
KMMACBIHBIH ay/laHbl, Oyiip O0eTi, TOJIbIK OeTi

Kepereniy Top ke3zaepi

poMO

PoMOBIHBIH JraroHabAaphl, IEPUMETPI,
ay/iaHbl

2-kecte — Kui3 yii Oes1exkTepiHiH caHbl

Kanar Kepere Kwui3 yiiaig quamerpi [Tanpipax dua- Kepere Ouikriri VYBIK HiHi
CaHbl CaHbl (pammycer) MeTpi (paxnychl)
6 6 6,15 (3,07) 1,91 (0,95) 1,20 0,40
12 12 11,88 (5,94) 3,82 (1,91) 2,40 0,80
16 16 15,70 (7,85) 5,09 (2,54) 3,20 1,07

ANTHI KaHAT KWi3 YH — €H KeH TapajfaH Typl. MyHnail yiliep oprama Keiem/i OOJbIIl,
HeTi31HeH 0TOachUIBIK 6acnaHa peTiHae Kojaaanbeiaael. OH eKi KaHATThl KUi3 YH — YJIKeH KeJeM/l,
KkebOiHece Oailnap MeH Ouiiepre, calTaHATThl )KUbIHAApFa apHamn TiruireH. OH anThl KaHATThl KHi3
Y# — €H YJIKeH 9pi aca KeH KHi3 YisepaiH Oipi. MyHaaii yitep XxaHnnap MeH CyJITaHAap IbIH OpJachl
pEeTiH/E TITIATeH. Y bIK UiH1 — KU13 YHIH YBIFBIHBIH UIJTeH 0OJIIT1. Y BIKTBIH TOMEHT1 )KaFbl Keperere
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OekiTineTiH Ty3y Oemik OoJica, 5KOFapFhI JKaFbl IIAaHBIPAKKa JKaJFaHAThIH UUITEH OOJIIK YBIK HiHi
JIeTI aTasabl.

3-kecte — Kui3 yiiain kuiznepi men :xuhaznapol

Kuis yiaig kuizaepi

1.Tynmix apmier cakunanbiy 6ip | [apmisiabIH KaOBIPFachl, IEPUMETPI, ayJaHbl
2.Y3ik Oeuriri, 1IKi, CBIPTKBI IOHTEJICTIHIH ay/laHAaphl TiK
3. TysIpibIK Tik TepTOYpHITI TOPTOYPHIIITHIH Y3bIH/IBIFBL, €Hi, IEPUMETPi, ayJaHbl
4.Ecix Tik TepTOYpHITI

Kuis yiigig sxkuhasmapbl
Canpnpik, acanan, Tik OYpBIITHI CBI3BIKTHIK OJIIIEMCP1, JHATOHATIBIAPHI, KOJIeMi
o01ipe, kebexe MapauICICTIHITC]]
KyOil Kubik KoHYC KHBIK KOHYCTBIH TOJBIK OCTi, KOJIeMi
JKep ycren JTIOHTEJICK JIeHTeNeKTiH ayTaHbl
OIIIaK nreHoep eHOepiH Y3bIHIBIFBI

Kui3z yii xaObIHIBLIApEl 12 T€OMETPUSUIBIK TYPFbIIAaH MaHBI3[bI 3j1eMeHTTepre ue (3-
kecte). TyBIpIBIK — TiK TOPTOYPHIII, V31K — CEKTOPIBI JOFa, ajl TYHMIK — MIapIibl HEMECEe TiK
TOpTOYpHIII MilIiHIHAE XKacanaasl. byn sneMmeHTTepaAiH Oip-OipiMeH yilecyl apKbUIbl KbUIY
CaKTaJaJIbl )KOHE JKEeJTe TOIMALIIK apTabl.

Kui3 yii KypbUIbIMBIH 3€pTT€y apKbUIbl 013 Ka3aK XaJKbIHBIH ©MIp CYpy CAaITbhIH, OHbIH
TaOWFaT IeH YHECTIriH )KOHE MH)KEHEPITIK oiiiay KaOijeTiH yFbIHa ajaMbl3. by 6acriana kemmerni
eMipre bIHFaIbl OOJTybIMEH Karap, OHbl cayly OapbIChIHIa CUMMETPHs, NPONOpLHUs, alfHaIy
3aHIBUIBIKTAPbI, TEOMETPHSUIBIK MILIiHAEP CUSKTHI MaTeMaTUKAJIBIK YFBIMIAP J1a KOJIaHbBLIA/Ib.
Kui3 yii Tek MozmeHM Mypa eMecC, COHbIMEH Karap Ka3aK XaJKbIHBIH FbIIBIMU-TEXHUKAJBIK
KETICTIKTepiHiH Oipereil KepiHici Aeyre 6oabl.

Mbuicanvr: {uametpnepi 6epinred Dus=1,91 M; Dw12=3,82 M; Duw16=5,09 M. maHbIpakThIH
paanycChIH, IIaHBIpAK HICHOEepiHiH Y3BIHABIFBIH, JOHTENETiHIH ayJaHblH Tal0y Kepek (>kayaObIH
Oytinre neiin neHrenekrey) (1-cyper) [5].
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1-cypet — Kui3 yii eamemaepi
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lewyi: Ry~ mianpIpak meHOepiHid pagunychl, Dy— maHppak menoepinid auamerpi, Cu—
IIaHbIPaK MEeHOEPIHIH Y3bIHIBIFBI, Sy —IIIaHBIPaK JOHTEICTIHIH ayJaHbl OOJICHIH.

Ru=Du: 2; Rue=1,91:2=0,95m; Rw12=3,82 : 2=1,91m; Ru16=5,09 :2=2,54m

Cuw=nDu; Cuwe=3,14 '1,91=5,9974~= 6Mm; C12=3,14 3,82=11,9948= 12m;

Cu16=3,14 -5,09=15,9826~ 16M, Su =nR ;Suws = 3,14 -0,95=2,83385~= 3m?;

Smiz = 3,14 1,91=11,45503= 11m%; Sune = 3,14 2,54=20,25802= 20m?;

XKayaObr: paguyctapsl 0,95 m; 1,91 M; 2,54 m; y3piHABIKTApEL 6 M; 12 M; 16 M; aynangapsr 3 Mm% 11
M2, 20 M.

Keperenin xaifpurran ke3zgeri ¢opmachl — TIK TOPTOYPHIII, aj ailKacKaH araiiTapbl
napajuieNib JKOHE KUBUIBICYIIBI TYy3yJepai Kypaiael. Kubuibicyman maiiga OonraH TOp Ke3aep
poMOBIHEI Oepeni. Kepereniy Top ke3nepi - KaObIpralapbl TEH, Kapama - Kapchl KaObIpralapbl
napajuiesab TopTOoypsIil (2- cyper).

2-cypet— Kui3 yiinin kepereci

Op XaJIbIKTBIH MOJIEHUETI MEH JCTYpl OHbIH TapUXbIHBIH aiHachl OOJbIN TaObLIa/IbI.
Kazak xankpeIHBIH 0ali MojeHH MypanapblHbIH Oipi — coykene. Oin — Tek Oac KWiM FaHa eMmec,
YITTBIK CaHa-Ce31MHIH, 3CTETHKAJIBIK TaJFaMHBIH, Opi MaTeMaTHUKajbIK JONIIKTIH KepiHicl.
CoykeneHiH KYpbUIbIMBI MEH O€3eHIIpilyl FeOMETPUSIIBIK 3aHAbUIBIKTapFa HEri3eireH, Oy
OHBIH YHJIECIMIUIII MEH CYJIyNbIFbIH apTThipa Tyceni [3, 5]. CoykeneHiH OacThl epeKmieniri —
OHBIH KOHYC TOpi3/il MillliHi. byJ1 minriH OUIKTIK MeH TYPaKThUIBIKTHI CAKTayFa KOMEKTECEI1 )KoHE
COYKEJIEHIH COHJI opl calTaHaTThl KepiHyiHe bIKnayn ereai. KoHyc — reomerpusga MaHbBI3IbI
¢burypanapapiy 0ipi, OHbIH TabaHbl — IIeHOep, ajl OWIKTIrT MEH Kucaro OypbImibl Oenrui Oip
MaTeMaTUKalbIK 3aHIbUIBIKTapFa OarbiHa/Ibl. MyHJall KypbUIbIM COyKEJIEHIH TEeHrepimMai opi
yineciMal OonyblH Kamtamachi3 erefi. CoykeleHIH Heri3iH ImeHOep Kypaiapl, Oysl Tek
JCTETUKAJBIK SJIEMEHT KaHa eMeC, COHbIMEH KaTap MaTreMaTHUKaJarbl CUMMETPHs YFBIMBIH
oeitHeneitni. Kazak xajikpl yIIiH meHOep — TYTAaCThIKTBIH, OIpIKTIH jKOHE MOHTUIIKTIH OeJricl.
Coykene OeTiHe CaJIbIHFaH OI0-OpHEKTEPE /i€ FeOMETPHUIBIK 3aHIbUIBIKTAp cakTajaasl. MyHa
aliHaNly ’KoHE aifHa CUMMETPHSCHI, BIPFaK MEH MPOIOPLXs IPUHLIMUIITEP] alKbIH KopiHeni [6].

CoykeneHiH OHWIKTIIT MEH KeJIEMIH €CeNTereH/e MPOMOpLMs MaHBI3Ibl peil aTKapasbl.
Kemnreren coykenenep amaMHbIH OeT-MilIiHIHE YHJeciMai OOy VIIH «aldTBIH KAMay
3aHIBUIBIFBIHA CYHMEHIN okacajaapl. byl 3aHIBUIIBIK COYKEJEeHIH OSCTETUKAIBIK TYPFbIIaH
TapTHIMBI 91 YillieciMll 60TybIH KamMTamachl3 erel [7].

CoykeneHIH TeOMETPUSUIBIK  KYPBUIBIMBIH ~ 3€pTT€Y  apKbUIbl  OKYyIIBLIap  TeK
MaTeMaTUKaHBIH TEOPHMSUIBIK HETi3IEepiH MEHrepin KaHa KoHMaid, XalKbIMBI3IBIH MOJICHU
MYpachIMEeH Jie TepEeHIpeK TaHbIca ajajibl. byl omapabIH YATTHIK caHa-Ce3iMiH KaJbITACThIPHIIL,
reOMETPUSHBIH OMIPMEH OaillaHbIChIH YFBIHYFa MYMKIHJIK Oepei.

Kazak XaJIKbIHBIH TYPMBICTBIK MOJAEHHUETI FachIpiap OOilbl KalbIITACKAH JAHAIBIK HEH
ToxipuOeHiH kepiHicl. KyHIemikTi KoingaHaThlH opOip 3aTbiHAA XaJKbIMBI3IBIH TYPMBICKA
OeliMAaiIIriMEeH Katap, TaOUFaT 3aHAbUIBIKTapbIHA YieciMainik 6arikananel. CoHbIH Oipi — KYOI.
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Ky0i1 — Ka3aKkThIH YWITTHIK TaFambl, dcipece, KbIMbI3 TalbIH/1ay/la KCHIHEH KOJIaHBLIATHIH aFaliTaH
xacaimraH buibic. OHBIH KYPBUIBIMBI KapamaibiM OOJIFAHBIMEH, T€OMETPHSUIBIK TYPFBIIAH ©Te
MaHbI3IbI PUTypa — NUITUHAPTE HET13/IeTTEH.

3-cypet — Konyc mimrini skoHe coykelie

KyOiHiH HuIMHIPIIK MilliHI OHBIH TYPAKTBUIBIFBIH KAMTAMACKI3 €Te/l1 )KOHE KbIMBI3 allIbITY
IPOIIECiH/Ie CYHBIKTHIKTBIH OipKeNKi maiKamysiHa MyMKiHAIK Oepeni. Erep ky0i TepTOyphIIITHI
HEeMece aCMMMETPHUSJIBIK HillIiHe XKacaaFaH 0oJjca, maiikay Ke31H/1e CYHBIKTBIK AYPhIC KO3FaJIbIIl,
ampITy mponeci tuiMciz 6omap exi. COHBIMEH KaTap, HWIMHIPIIK KYPBUIBIM KYOiHIH CBIPTKBI
KbICBIMFa TO31MIUIITH apTTHIPBIN, Y3aK YaKbIT KOJJJaHyFa MYMKIHJIIK Oepei.

KyOiHiH CBIABIMABLIBIFBI TEOMETPUSIAFHI IITMHIPIIH KolleMiHe centey Gopmynacel
= 7r’h apKbUIbl aHBIKTANAJIbl, MYH/IA 7 — KYOIHIH paguycel, i — oHbIH OuikTiri. Ocel popmyra
apKbLIBI KYOIiHIH ilIiHe KaHIIa KbIMBI3 CHISTBIHBIH aJIJIBIH alla ecenteyre 6onaabl. CoHbIMEH Kartap,
HWIMHIPIIK MIIIHHIE CUMMETPUSIIBIFBl KbIMBI3 alIbITy KE€31HJE CYMBIKTBIKTBIH OIpKeNKi
KO3FaTybIH KAMTaMachI3 €Til, OHBIH canaibl JaibIHAamybiHa KeMekTeceni [8-10].

4-cypet — Hnaunap miurini xoHe Kyoi

Ky61 — Tex TypMbICTBIK OyiibIM FaHa €MeC, XaJlKbIMBI3JIbIH FachIpiaap OOMFbI TaXipuoOe-
CiHeH TyFaH HMHXXeHepiik memiM. OHbIH HUIUHAPIIK (OpMachkl TYPMBICTHIK KaXKETTiTIKTepre
TonbIKTall Oeilimaenred. OcblHAAW YATTBIK OyibIMAapAbl 3€pTTE€d  OTBIPBIN, OKYLIbLIAp
T€OMETPHSIHBIH OMIpMEH ThHIFbI3 OallIaHBICTBl €KEHIH TYCIHII, OHbI KYHAETIKTI eMipJe KOoJlaHy
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TocinnepiH MeHrepe anaapl. OchlLiaifiia, MaTeMaTHKa MEH YJITTHIK MOJCHHUETTIH OaillaHbICHIH
KOPCETy OKYIIBLIAPBIH IOHTE JIETeH KbI3BIFYUIBUIBIFBIH APTTHIPBIN, YITTHIK KYHIBUIBIKTapAbI
JOPINTEYTE KO AlllaIbl.

CummeTpus — TaOUFaT MeH OHepJIeri YiIeCIMIUTIK TieH TopTinTiH Herizi. Oy maremaruka
MEH T'€OMETPHSHBIH MaHBI3Jbl YFBIMAAPBIHBIH Oipi 0oNla OTBHIPHIN, Ka3aK XaJIKbIHBIH YJITTHIK
MOJICHUETIHJIC, COYJIET OHEpPiHAE, TYPMBICTBIK 3aTTapblHAa >KOHE KHIM YITUIEpiHIE KEHIHEH
Koyanbuiaabpl. CHMMETPHS TeK CYITYIIBIK TIEH 3CTeTUKAHBI OUTIIpin KaHa KOWMal, COHBIMEH KaTap
(bYHKIMOHANIBIK MaHbI3Fa J1a ue.

Ka3zakTblH gocTypii eHepiHAE€ CHMMETpUs epeKiie OpbiH amansl. Kwuiz  yimaig
KYPBUIBIMBIHAH OacTarl, O10-opHEKTEP/IiH OpHAJIacyblHa JISHiHT1 OapIIbIK dJIeMeHTTep e Oenriti 0ip
TOPTIN MEH YiieciMaumk cakranansl. Kui3 yil — CHMMETpUSHBIH JKapKbIH YJTICI, OHBIH KymOe3
TOPI3Ml MIEHOEPIIK KYPBUIBIMBI TEMe-TEHIIK MEeH TYPaKTBUIBIKTHI KaMTaMachl3 eteni. MyHan
CUMMETPHUSIIBIK KYPBUIBIM YHIIH JKbUTy CAKTaFbINI KACHETIH apTTBIPBIN, KATTHI JKeIre Te3iMi
0O0JIybIH KaMTaMachI3 eTe/ll.

CummeTpusi YFBIMBIH YITTHIK KHIM YJATUIEpiHEeH e Kepyre Oonaabl. MpIcaiibl, CoyKeme —
Ka3aKThIH JOCTYPJI KaJBIHABIK 0ac KHiMi, OJ1 TIK OCBTIK cuMMmeTpusara ue. OHbIH €Ki jkak 0eiri
0ip-OipiHe ToIME-TIaN YKCac, OyJT WITTBHIK KHIMICP/IiH 3CTETUKAJIBIK YIJISCIMIUTITT MEH COHJILTITIH
kepcereni. CoHbIMEH Karap, KyOi CEeKUII TYPMBICTBIK OYHBbIMIAp J1a CAMMETPHS KaFuanapbiHa
Heriznenin xacanraH. KyOiHiH muiauHIpaiK (opmackl OHBIH TEMe-TEHIITH CakTar, IIaikay
Ke31H/1e CYMBIKTHIKTBIH O1pKeJKi Ko3FalyblHa MyMKiHIK Oepeni [11-13].

Tankpuiay. Cummerpusi TaburarTa J1a KeHiHeH TapainFaH. Kap YIIKbIHBIL, TYJ KyATENepi,
KOHMIKTEPAIH JEHE KYPBUIBICHI — OapibIFbl CHUMMETpUS 3aHAbUIBIKTaphIHA OaFbIHAIBI.
OxymuIsIIapra CAMMETPHUS YFBIMBIH TYCIHIIIPY OapBICBIH/A Ka3aKThIH MOJICHH KYH/IBUTBIKTaphl MEH
TYPMBICTBIK 3aTTapblH MbICAJIFa ajy, OJIApbIH MOHIe JETeH KbI3BIFYIIBUIBIFBIH apTTHIPHIN KaHa
KOWMal, YITTBIK Mypara JereH KypMeTiH jae Kymeureni. Ocpuraiiia, CHUMMETPHS TEK
MaTeMaTUKaJbIK YFbIM FaHa €eMeC, COHbIMEH KaTap Ka3akK XaJKbIHBIH TYHHETaHBIMbIHIA MaHbBI3IbI
PO aTKapaThiH KYOBIIBIC €KeHIH alKbIHAAyFa 00JIa bl

Cummerpus (rpek. symmetria — «yWIECIMALIIKY», «IPONOPLUA») — O6enriii 0ip 3aHABUIBIK
OoifbIHIIIA OpHATIACKAH OOBEKTIIEP/IIH HeMece (pUrypanapabiH TEHIIK, YKCACTBIK KOHE COMKECTIK
KacHeri.

MaremaTikaga CAMMETPUS JET€HIMI3 — T€OMETPHUSUIBIK (PUTYpaHbl HEMece AeHEH1 Oenriil
Oip TypaeHaipy (altHasbIM OeliHerney, Oypy, )KbUDKBITY ) HOTHIKECIHAe OaCTaNKbl KaJlblHA KENTIpY
KACHETI.

CummeTpusHBIH Heri3ri Typiepi [8-9]:

— Ocprik cummerpusi — ¢urypanbsl Oenrini Oip Ty3yre KaTbICThl (CUMMETpHUS OCi)

HIaFBUIBIPFAH/Ia OHBIH €K1 JKarbl OipJeil Oonabl.

- Opranslk cuMMeTpus — purypansl Oenriii 6ip HYKTere KaTbICThl OeifHeNnereHae OHbIH eKi

JKarbl O1p/iel OOJIBII HIBIFA/IBI.

— KenOypbimtapasiy cumMerpusicel — Oenrini Oip Oypblmika OypraHia HeMece
alfHanABIpFad a 0acTarKpl MiMIHIH CAKTaUTHIH KACHUET.

CummeTpusi reomMeTpusiia FaHa eMec, TabuFarTa, coyleT eHepiHae, (u3Mukaza >KoHe
Oomomormsima na ke3gecemi. KaszakTelH WITTHIK ©HEpIHAE, KHI3 YH KYPBUIBIMBIHIA, OFO-
OpHEKTEpiH/Ie, TYPMBICTHIK 3aTTapblHAa >KOHE YATTHIK KHIM YITUIEpIHAE CHUMMETPHS
3aHIBUTBIKTAphl KEHIHEH KOJITaHBUTFaH.

Oro-epHeKTep Ka3aK MOJICHHETIHJIE €peKIle OpbIH anaabl. [eomeTpusi cabakTapblHAA
CUMMETPHSI TAaKBIPBIOBIH OTKEH/I€ OKYIIBUIAPFa YITTHIK OI0-OPHEKTEPIi 3€PTTEY TalChlpMaapbiH
ycbIHyFa 6omansl [7, 12-13]:

— «KomkapMyiii3» OIOBIHBIH OCBTIK CHMMETPHSICHIH aHBIKTAY;

— «TyieTaban» OIOBIHBIH aifHATy CHMMETPHUSICHIH 3€PTTEY;

— Y¥YJITTHIK KiJIeM ©pHEKTEpIHEr1 CAMMETPHS TYPJIEPIH CUIIATTAY.
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O1o - opnexkmep

A S AR 5P B

TyeraGan KobeJier KOWKAP . inkocak
MY#Hi3

KYCTYMCBHIK OpKen KYCKaHATRI Miyiiis

5-cyper — Ka3akThIH YITTBIK 0I0-0pHEKTEpi

KazakThIH TO9CTYpIIi COyJIeT OHEPIHE TeOMETPHSUIBIK MINTHACP KCHIHCH KOJIIaHbLUIAIbI:
— KeceHeJep MEH KyMOe3[epHiH KYpBUIBICHIHIIA KOJIAAHBUIFaH c(hepalblK jkoHE KOHYCTBIK
$urypanap;
— Ka3aK XaJKbIHBIH KbIII ©HEPIHJIET] T€OMETPHUSIIBIK OpPHEKTEPIIH IPONOPLUSIAPHI;
— MEIIITTEep MEH MeapecelIepAiH KacOeTTepiHAeTi CHMMETPHUS 3aHAbLIBIKTAPHI,
—  YITTBIK OMBIHAAPAAFBI TEOMETPHSI.
KazakTbIH YITTBIK OMBIHIAPBIH/IA J1a TEOMETPUS 3aHAbUIBIKTaphl Ke3eCei:
- «bec Tac» OWBIHBI — KCHICTIKTIK OiiJlay KaOlJIeTiH JaMbITaIbI;
—  «ACBIK aTy» OWBIHBIH/IA TPACKTOpUS MEH OYpBIITapibl €CenTey apKbUIbl KO3FajbIC

T€OMETPHSICHIH TYCIHIIpyTe 00Ja b,

- «TofbI3KyManak» ONBIHBIHIAFB YALUIBIKTAPIbIH OPHAJIACYBbIH KOOpJIMHATANAP KYHeciMeH

OailIaHBICTBIPY.

KopsbIThiHAbL. ['eoMeTpusHbl OKBITY OapbIChIHIA OKYIIBLIApAbIH OOWBIHIA YITTHIK
KYHIBUIBIKTAp/Abl KaJBIITACTBIPY — TEK MaTeMaTUKAJbIK OLTIM OepyMeH HIeKTeNIMel, oapIblH
pyXaHu JyHHECIH OaillbITyFa, TapuUXM-MOJIEHHM MYpPaHbl TEpeH TYCIHyre MYMKIHIIK OepeTiH
MaHpI3/1bl acnekT. Kui3 yHIiH KypbUIBIMBI, YITTBIK OIO-OPHEKTEPJAEr CUMMETPUs, COYKEJIEHIH
KOHYC TOpi3[l mimmHi, KyOl MeH UMIMHIPIAIH OaillaHBIChl CHSKTBI TaKbIPHINTAP apPKbLIbI
OKYIIBUTAP TEOMETPHUSUTBIK YFBIMIAPAB! KYHIIETIKTI OMIpMEH YIITACTBIPHIT, OHBIH KOJIJAHBICHIH
MKaH-KaKTbI 3epTTeH aajpl.

¥ITTBIK KYHIBUIBIKTAPMEH YIITACTHIPBUIFAH TEOMETPHUS cabarbl OKYIIBUIAPABIH TOHTE
JIeTeH KbI3bIFYIIBIIBIFBIH apTTHIPBIN KaHa KOHMai, olaplblH JIOTUKAJIBIK OWIAYbIH JaMbITaJbl,
HIbIFAPMAILbUIBIK KaOLJIETIH XKETUIIIPE] XKoHe YITTHIK caHa-ce31MiH HbIFaiTaabsl. COHBIMEH Kartap,
MYHJail 9flic-ToclIiep OKBITY MPOLECIH JKaHAAHABIPHIN, OUIIM adylIbUIap/blH TapuXH Mypara
JIeTeH KYPMETiH apTThIpaJbl.

KopebiTa aifTkanga, reoMeTpUsiHbl YIATTHIK KYHABUIBIKTApMEH OalIaHbICThIpa OKBITY —
O111M Oepy carachlH apTTHIPHII, OKYIIBUIAPABIH KaH-KaKThl JaMybIHa BIKIAJI €T€TIH THIM/I1 TOCLI.
Byn OGonamak ypnaxkThlH ©3 MOJACHHMETIHE JIereH MAaKTaHbBII Ce3IMiH OATHIN, OHBIH OMIpIiK
KO3KapacTapbIHBIH KAJIBINITACYbIHA OH dCep eTEe/i.
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METO/Ibl ®OPMUPOBAHUE HAITMOHAJIBHBIX IEHHOCTEM ¥V YUAIIIMXCS ITPA
OBYYEHUU T’EOMETPUH

TysikoB E.A.", Kanquaar neaarornyecKux Hayk, JOLEHT
Kycunodexona LK., maructpasr

Kasaxckuii nayuonanvHwvill nedazoeuveckuil yHugepcumem umenu Abas, 2. Aimamei, Kazaxcman

AnHoTanus. B naHHOW crarbe paccMarpuBaeTcsl BaKHOCTh (DOPMHPOBAHMSI HALMOHATBHBIX
[ICHHOCTEH y ydaluxcs B MpoOLEcce IPEroAaBaHus T'€OMETPHH, a Takke S(PQEKTHUBHBIC ITyTH HX
peanm3zanuy. BririoueHne TeOMETPHYECKHX JIIEMEHTOB, IIHPOKO HCIOJB3YEeMBIX B TpaJUIMOHHOMN
KyJIBTYpe U OBITY Ka3aXCKOTO Hapoja, B YU4eOHBIH MPOIEcC HE TONBKO MOBBIMIACT UHTEPEC YUalIUXCs K
IpeIMEeTy, HO M CIIOCOOCTBYET MX YBOKUTEIFHOMY OTHOIICHHIO K HallMOHAJIbHOMY Haciennio.OcBoeHUE
TEOMETPHUYECKUX IOHSATHH C HCIIONB30BAaHUEM »JJIEMEHTOB Ka3aXCKOW KYIBTYpHI, TaKMX KakK FOpTa,
OpHAMEHTHI, IOBEIMPHBIC M3leNNsl, HAIIMOHAJILHBIC TOJOBHBIE YOOpHI (caykene, TFOOeTelKa), IpeIMeThI
ObITa (CyHAYK, KeOexKe, KyBIIUH, OECHK), pa3BUBACT Y yUYaIIUXCs MPOCTPAHCTBEHHOE MBIIICHUE. AHAIN3
KPYTOBOH CTPYKTYpHI IOPTHI, CHMMETPHH B €€ Keperax M yblkax, ()paKkTaJbHBIX MPHHIMIIOB U IIPONOPLHIi
B Ka3aXCKUX OpHAMEHTaX MOMOTaeT YYalliMCs CBSI3bIBaTh MaTeMaTHUECKUE 3aKOHOMEPHOCTH € PeabHOM
KHU3HBIO. B crarbe ocoboe BHHMaHME YIEISIETCS METOaM, CIIOCOOCTBYIOLUIMM (OPMHUPOBAHUIO
HAalMOHAJBHBIX IEeHHOCTeW y ydammxcs. Cpexm HUX: NMPOEKTHOe OOydeHHe, NMPAaKTHYECKHe 3aHATHS,
MaTeMaTHIeCcKue N3MEPEHNUS M BBIYMCIICHUS, HCTOPUKO-KYJIETYpHOE HCClleoBaHKe. Vcronp30BaHHEe TaKMX
METOJIOB Ha YPOKaxX I'€OMETPHUH HE TOJBKO IMOBBINIAET MMO3HABATEIHHYIO AKTHBHOCTH YYAIIUXCS, HO H
pa3BHBaET UX JIOTMYECKOE M TBOPYECKOE MBIIUICHHE, CIIOCOOCTBYET OCO3HAHHMIO HAIMOHAIBHOTO JyXa.
Takum 00pa3oMm, HMHTErpalnusi MareMaTHK{d C HAIMOHAIBHOM KyIBTypOH MOMOTaeT (OpMHpOBaTh Yy
YYaIIUXCs MaTPUOTH3M, HAIIMOHAIBHOE CAMOCO3HAHUE U YBAYKEHUE K UCTOPUKO-KYJIBTYPHOMY HACIICAHIO.

KnroueBble cji0Ba: HaIMOHANbHBIE LEHHOCTH, I'€OMETpHUs, IOpTa, caykene, KyOH, OpHaMEHT,
CHMMETpHs1, KOHYC, LIMITMHAP, KPYT, KBAIPaT, HAMOHAJIBHBIE HIPHI.

METHODS FOR FOSTERING NATIONAL VALUESIN STUDENTSTHROUGH
GEOMETRY EDUCATION

Tuyakov A.E.*, Candidate of Pedagogical Sciences, associate professor
Zhussipbekova SH.K., master’s student

Abai Kazakh national pedagogical University, Almaty, Kazakhstan

Annotation. This article explores the importance of forming national values in students during the
teaching of geometry, as well as effective ways to implement this approach. Integrating geometric elements
widely found in the traditional culture and everyday life of the Kazakh people into the learning process not
only increases students' interest in the subject but also fosters respect for national heritage.Mastering
geometric concepts using elements of Kazakh culture - such as the yurt, ornaments, jewelry, national
headwear (saukele, takiya), and household items (kebezhe, kumis cup, besik)—develops students' spatial
thinking skills. Analyzing the circular structure of the yurt, the symmetry in its kerege and uyk, as well as
the fractal principles and proportions in Kazakh ornaments, helps students connect mathematical patterns
to real-life applications.The article pays special attention to methods that contribute to the formation of
national values in students. These include project-based learning, practical lessons, mathematical
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measurements and calculations, and historical-cultural research.Applying such methods in geometry
lessons not only enhances students' cognitive engagement but also develops their logical and creative
thinking while fostering a sense of national identity. Thus, integrating mathematics with national culture
helps cultivate patriotism, national awareness, and respect for historical and cultural heritage among
students.

Keywords: national values, geometry, yurt, saukele, cube, ornament, symmetry, cone, cylinder,
circle, square, national games.
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Ko:kaz6anapasl pacimey :koHiHIe aBTOpJIapFa apHAJIFaH HYCKAYJIbIK

«Maremaruka, Qu3MKa >KoHE WH(QOPMAaTUKaHBI OKBITYABIH ©3€KTi Moceselnepi» >KypHasbHIa
MakaJja >Kapusuiay YIIiH JaiiblH FRUIBIMHU KYMBICTHI aBTop(mmap) Vestnik.korkyt.kz caiteramarer OHmaitn
MakaJa xioepy Kykeci apKbLUIbI, apHalibl HYCKayIBIKTHI TaliAanaHbII kidepyre Oomaasl. MakamaWindows
10 omeparusTi xyiecinaeri Word ¢opmarsiaaa Times New Roman mpudrinae xa3purysl Kaxet (Ochl
TajanTa >Xas3pUIMaraH Makaja aBTOMATThl Typle KaOwiimaHOaimel). JXapusimaHeIM — TiIAepl Ka3akiia,
OpHICIa, aFrbUIIIBIHIIA. MaKajia KYpPbUIBIMBI MEH Oe3eHIipimyi:

1. Makana xenemi 6-12 GeT apaibirbiHAa OOMyBl THIC (AHHOTALMSUIAp MEH oie0HeTTep Ti3iMiH
KocraraHja 6 OSTTeH TOMEH 0OJIMayhl THIC).

— Maxkanansl Kypy cxemacsl (6eTi—A4, KiTanThK Oaraap, Typajiay—eHi OoiibiamIa. CommKak, yCTiHT1
JKOHE TOMEHI1 >KaKTapblHAAFbl amblK Kuekrepi — 2,5 cMm, oH xarblHaa —2,0cm. Ipudt:Tun
TimesNewRoman, enmemi—12) (Windows10 oneparusri xxytiecinaeri Word gopmarsinaa);

- XFTAP wunnmekci — OipiHmi KaTap >Korapbiga, comkakrta (http:/grntiru); oH XakTa—
)KypHanabH doi nHaekci (mpedukce xoHe cypdukce) — penakuusaa oepineni;

- Makana araysl—OpTachlHa KaJIbIH OHEKIHIII KapiMIeH;

- aBTOP(JIapIbIH)ABIH aThI-KOHAEPiHIH OipiHII KapmiMeH Teri — opTtara 11-kapim, (aBTopiap caHbl
5 amamMHaH apThIK 00JIMAybI THIC), HETI3T1 aBTOP/IBIH aTbl->)KOHIHE * Oenrici KOMbLIaIbl,

- yibIM, KaJia, eJJIiH TOJBIK araybl — opTara, Kypcus —1 1-kapim;

- Awngarna. Tyn nycka timiage (150-200 ce3; Makana KypbUIBIMBIH CakTall OTBIPHIIN), ©JIIEMI
(xermp)— 11-kapim;

- Tipek ce31ep—Ka3ak, opbIC, aFbUIIIBIH TiIEpiHae (3-5 ces/ce3 TipkecTepi), omieMi — (Kerb)
11-xapir;

- Herisri motiH (apansik nHTEpBan—1,«a3ar xxom»—1,25 cM,12—Kkapii) KypsUTBIMBI TOMEHET11el
Oomazpr:

2. Kipicne: TakpIpbINTHIH TAHAATYBIH HETI3Cy; TAaHIAIFaH TAKbIPBITHIH, MOCEICHIH ©3€KTiIiri,
00BEKTICl, TIOHI, MAKCAThI, MiHJIETI, 9/TiC1, TOCLI, TYXKBIPHIMBI XKOHE MAFBIHACHIH AHBIKTAY

3. 3epTTey MaTepuaIapbl MeH JAicTepi: MarepruangapMeH KYMBIC OapbICHl CHITaTTaMachIHAH,
COHJIali-aK MaiaaHbIIFaH diCTEP/IIH TOJIBIK CUIIATTAMAChIHAH TYPYhI THIC.

4. Kectenep MeH cypeTTepre ajjIblH aja CilTeMe >Kacaldybl THiC. Op WUIIOCTPAlUsIMEH XKa3y
(emmemi (kerib) —11) 6osysl kepek. CypeTTep aHbIK, Ta3a, CKaHepeHOereH O0ybl Kepex.

Makana MoTiHiIHIE cintemenep Oap dopMmynanap raHa HeMipieHemi. MoTiHae ciaTeMesep Tik
Kakiana kepcerinesi .Ciitemenep MaTiHE KaTaH TypJe HOMIPICHYI Kepek.

5. Hormxkesep/Tanakbliay: 3epTTey HOTHKENIEPIH Talliay JKOHE TAJIKbUIAy KeITipisiesi.

6. KopbITHIHABI/KOPBITBIHABLIAP: OCHl KE3EHJIET1 KYMBICTBI KOPBITHIH/BUIAY; aBTOP alTKaH
YCHIHBUIFaH TY)KBIPBIMHBIH aKUKAThIH pacTay. JKYMBICTBI Kap>KbUIBIK KOJIJay Typaiibl aknapar (OonraH
armaiina) KopbITeiHabIaH KeliH Tycemi. Onebuertep TiziMmi (emmemi (kerb) — 11, maiganaHbUIFaH
oneOuerTep caHbl — 15-TeH KeM OONMaybl KaKeT). OneOuerrep Ti3iMiHIe KUPWUIMIAAa YCHIHBUIFaH
JKYMBICTap OOJIFaH JKarjaija o/iecOMeTTep Ti3iMIH €Ki HYCKaZa YChIHY KaKeT: OIpiHIIICI—TYNHYCKaaa,
eKIHIITICI — poMaHu3alusUIaHFaH an(aBUTIIeH (TpaHciauTepanys). Makanamarsl JoleKce3 Ti3iMiHIe TeK
penier3usuianFan onebuer ke3aepi, DOl wmHmekci O0ap omeOumertep Oomybl THic. PomaHm3anwsuiaHFaH
onebuerTep TizimMi http://www.translit.rucaiiThIapKbpUIBIPACIMIETYiKEPEK.

7. ABTopmap Typaibl MajiMeTTep: (aBTOPABIH(JIApABIH) aThI-)KOHI, YHUBIMHBIH TOJBIK araybl,
KaJackl, e, OainanpicaepekTepi:TeaeQoHbl, M1.I0MITa,0pcUIHOMED1)3 Tinge.

8. Kenren makana Tanamka cail paciMjIeNreH jKarnaiia raHa AHTUIUIarHaT OafjapiaMachlHaH
otkizineni. Tymuyckaneirel 80%-1aH JKoraphl KepCETKilTe OOnfaH Makaja PelakiusHbIH KapayblHa
xibepineni. An 80% - nan TemeH OoJFaH Makalla aBTOPABIH TOJBIKTHIPYBIHA KiOepineni. Aj, eKiHII peT
OTKI3INTeH jKarjaija THICTI KepCeTKill OoiiMaca jkapuslaHbIMFa KaObuimaHOaiapl. PereH3eHTTEpiH
OHITIKIPIHEH COH MaKaJia XypHaJira KaObUIIaHbIIl, aBTOPFa TOJIEM jKacay JKeHiHJIe Xxabapsiama xioepinei.
ABTOp TeeMaKbIHBIH TYOIpTEriH pelakUUsHbIH 3IEKTPOHABI MoYTachiHA XKibepyre MiHAeTTi (matphin-
vestnik@korkyt.kz).
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PykoBoncTBo 15151 aBTOPOB 110 0¢hOpMIIEHHIO PYKOTIHCeil

I'oToBas HayuHas pabota [uIs MyOJMKAalMU B )KypHaJle «AKTyaJIbHbIE BOIPOCH MPEIOAOBAHUS
MaTeMaTHKH, QU3UKH U HHPOPMATUKI» MOXKET OBITH ITOJIaHa aBTOPOM (aBTOpaMH) Yepe3 CHCTEMY OHJIAH
nonayn crareit Ha caiite vestnik.korkyt.kz, ncnons3yst cnennanpabie HHCTPYKIHH. CTaThs TOMKHA OBITH
Harcana B ¢opmare Word B Windows 10 mpudrtom TimesNewRoman (craTes, He HalncaHHas B
COOTBETCTBHHU C 3TUM TpeOoBaHUEM, HE OyJeT MPUHATA aBTOMATUYECKH). SI3bIK MyOIUKaIMiA Ka3aXCKUi,
PYCCKUH, aHTJIMMCKUM.

Crpykrypa u odopMiIeHHe CTATbH:

1) O6veM crathu B mpenmenax oT 6 o 12 crpanun (He MeHee 6 CTpaHHI], 3a HUCKIIOYCHHUEM
AHHOTALIMH U CIIHMCKA JTUTEPATYPBI).

- CxeMa moCTpoeHHs CTaTbh (CTpaHuma — A 4, KHIKHAS OPHUEHTAITNS, TTOJIS C JICBOU, BEPXHEH U
HIDKHEH CTOpoH — 2,5 M, ¢ mapBoit — 2,0 mM. Llpudt: Tam — TimesNewRoman, pa3mep (keriip) — 12) (B
¢dopmare Word B onepaninonnoii cucreme Windows 10):

- nuaaexkc MPHTU — nepBast ctpoka cBepxy cnesa (http://gmti.ru); uagexc DOI (mpegocraBnseTcs
penakuuel xxypHaia);

- Ha3BaHHE CTAaThbH — MPONUCHBIMU OyKBaMH IO LEHTPY MONYKUPHBIM MpUPTOM, pazmep — 12;

- UHALMAIBL 1 (aMHJIMIO aBTOpa(oOB) — MO LEHTPY MOMYKUPHBIM IpudToMm, pasmep (kerp) — 11
(ampec 211.110YTHI aBTOPOB, HOMEP OPCU, KOJIMYECTBO aBTOPOB HE JOJKHO MPEBBILATE 5 YeI0BeK), Ha UM
OCHOBHOTO aBTOpPa MPOCTABIISAETCS OTMETKA *;

- [IOJTHO€ HAUMEHOBAHUE OPTaHU3aLNH, TOPOJ, CTPaHa — 0 LIEHTPY, Kypcus, pazmep — 11.

- AuHoTanus Ha s3bike opuruHana (150-200 cioB; coxpaHss CTPYKTypy cTaThi) pasmep — 11.

- KimroueBble cjioBa (Ha Ka3axCKOM, PYCCKOM, aHIJIMHCKOM OT 5 110 8 CJIOB/CJIOBO COYETaHUH)
pasmep (xerip) - 11.

- OcHoBHoOI1 TekeT (12 mpudt, MeXCTpOUHBIH HWHTEPBAT — 1, OTCTYN «KpacHOU cTpokm» — 1,25
CM), CTPYKTYypa:

2) BBeneHue: 000CHOBaHME BBIOOpPA TEMBI, aKTYaJIbHOCTh TEMBI WM MPOOJIEMBI, OIMpeAeIcCHNE
o0beKTa, peaMeTa, Leleil, 3a1a4, METOA0B, TOJX00B, THIIOTE3bl U 3HAYCHUS padOTHI.

3) Marepuajisl H METOAbI MCCJIEAOBAHUS: JOJDKHBI COCTOSITh U3 OMMCAHUs MaTepUalioB U X012
paboThl, a TakKe TIOJIHOTO ONMCAHUS HCIIOIb30BAaHHBIX METO/IOB.

4) B crarbe HyMepyrOTCS TOJBKO T€ (JOPMYJIBI, HA KOTOPBIE €CTh CCBUIKM B TeKCTe. B cchlikax B
TEKCTE YKa3bIBAETCS B KBaJPaTHBIX CKOOKaXx.

5) pe3yabTaThl/00CyKIeHUe: IPUBOIUTCS aHAIU3 U OOCYXKIEHHUE TIOJyYCHHBIX PE3yJIbTaTOB
UCCIIeIOBAaHUS.

6) 3aK/04YeHHe/BbIBOABI: 0000IIEHNE W MOABEACHHE HTOrOB pabOTbl Ha JAHHOM 3Talle;
MOATBEPIKICHUE UCTUHHOCTH BBIJIBUTAEMOTO YTBEPIKCHUS, BEICKA3aHHOTO aBTOPOM.

Crincok nutepatypsl (pa3mep (kerib) — 11, KoITudecTBO NCIOIB3yeMOi JIuTeparypsl He MeHee 15).
[Ipy HanMuYMK B CIIUCKE JINTEPATypsl paboT, MPEeICTaBICHHBIX Ha KUPHJUIUIIE, CIIUCOK JINTEPATyPhl TOJDKEH
OBITH TIPE/ICTABIICH B JIByX BapUaHTaxX: NEPBBIN - B OPUTHHAIE, BTOPOIl - B JIATHHU3UPOBAHHOM aji(aBuTe
(Tpancnurepanus). CIMCOK CCHIJIOK B CTAaThe JIOJHKEH COIEPIkKATh TONBKO PEIlCH3UPYEeMbIe TUTepaTypHbIe
UCTOYHMKH, JuTeparypy c¢ uHiIekcomM DOI. Crnucok NaTWHMU3HMPOBAHHOM JIMTEPaTyphl JOJDKEH OBITH
MOJITOTOBIIEH Yepe3 cauT http://www.translit.ru.

7) Cmemenmst 00 aBropax: (momkubl cogepxkarh OO asropa (0B), MOTHOCHAUMEHOBAHUE
OpraHu3alliy, TopoJl, CTpaHa, KOHTAKTHBIC JIaHHbBIE: TeNe()OH, .II0YTa, HOMEP OPCHJT) Ha 3-X SI3bIKaX.

8) Crarbs nomwkHa o61anate He MeHee 80% yHHMKaJIbHOCTH TeKCTa JUIl myOnukanuid. B cirydae ecnn
opuruHambHOCTh cTaThu HiKe 80%, pabora OymeT BO3BpalleHa aBTOpY /ISl HWCIPABICHHE W
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