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Annotation. This study focuses on the development of methodological competence in students
majoring in mathematics through the teaching of differential and integral calculus. The relevance of the
research lies in the insufficient integration of pedagogical and methodological training in university-level
mathematics education. The purpose of the study is to design and justify a model for methodological training
and to identify pedagogical conditions that enhance its effectiveness. The research methods include literature
analysis, observation, surveys, pedagogical experiments, and statistical analysis. The implementation of the
proposed model demonstrated positive results in improving students’ methodological thinking, preparing
them for future professional activities in the educational field. The results of the control work and the test
give approximately the same percentage distribution of students by the levels of formation of the content-
procedural component of the subject competence of the future mathematics teacher. The conducted research
does not exhaust the whole variety of the problem of the formation of methodological readiness of a future
mathematics teacher in the process of studying at a university.

Keywords: model, innovative methods, methodological training, mathematics student, differential
and integral calculus of functions, pedagogical conditions.

Introduction. In modern higher education, the preparation of future specialists in
mathematics requires not only mastery of theoretical knowledge but also the development of strong
methodological competencies. The ongoing transformation of the educational landscape, driven by
digitalization, interdisciplinary integration, and the increasing demand for innovative teaching
strategies, necessitates a reevaluation of how core mathematical subjects—such as differential and
integral calculus—are taught to students majoring in mathematics. In this context, the
methodological training of mathematics students becomes a crucial component in shaping their
readiness for professional practice, especially in educational and research environments.

Relevance of the Research: The relevance of this study arises from the growing need to
fundamentalize the content of university-level mathematical disciplines and to align them with the
professional tasks that future mathematics graduates are expected to perform. One of the key issues
is the insufficient theoretical and practical development related to the formation of methodological
competence among mathematics students. While differential and integral calculus forms the
foundation for many applied and theoretical branches of mathematics, its effective teaching requires
not only mathematical rigor but also a pedagogical framework that promotes methodological
thinking and reflective practice. This gap highlights the need to design a pedagogically sound model
that supports the development of students' methodological training through the process of learning
calculus. The challenge is further compounded by the observed disconnect between the abstract
nature of higher mathematics and the practical skills necessary for applying mathematical
knowledge in real-world or teaching contexts. To bridge this gap, there is a pressing need for
models that integrate both content and pedagogy—models that equip students not only to
understand calculus deeply but also to convey that understanding to others with clarity and
methodological precision.

Purpose of the Research: The primary objective of this study is to develop and
theoretically justify a comprehensive model for the formation of methodological training in students
majoring in mathematics. The research also aims to identify and define the pedagogical conditions
that enhance the effectiveness of this model, particularly within the framework of teaching
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differential and integral calculus. The model seeks to serve as a bridge between mathematical
theory and teaching practice, thereby contributing to the formation of a new generation of
mathematics specialists who are not only knowledgeable but also methodologically competent.

Research Methods: To achieve these goals, the research employs a combination of
qualitative and quantitative methodologies. These include the study and critical analysis of
psychological, pedagogical, mathematical, and methodological literature; direct observation of
student learning processes; surveys and structured interviews; formative and summative testing; and
the implementation of a pedagogical experiment. For statistical analysis and validation of results,
tools such as Spearman’s rank correlation coefficient, the chi-square test, and the Wilcoxon-Mann-
Whitney criterion are used. These methods ensure the reliability of the findings and support the
empirical validation of the proposed model.

Research Results: The study presents a scientifically grounded model for the formation of
methodological training among mathematics students. This model is designed to be implemented
within the structure of a core mathematics curriculum, specifically targeting the units of differential
and integral calculus, as well as elements of differential equations. The introduction of the model is
expected to enhance the pedagogical effectiveness of instruction and contribute to the development
of critical thinking and analytical skills among students.

Practical Significance: The proposed model carries substantial practical value, as it is
geared toward helping students adapt to the evolving demands of professional activity in the field of
education. It also supports the creation of scientific and methodological frameworks for evaluating
and improving the quality of mathematics education. Furthermore, the model can serve as a
reference point for curriculum developers, teacher educators, and academic researchers interested in
aligning content knowledge with methodological expertise in mathematics education.

Relevance of the study.The sustainable development of our country in the XXI century, its
innovative economy, defense capability depend on the level of mathematical education received by
a student from school. It is from the mathematics student, who is not only a source of new subject
knowledge for the student at school, but also a conductor of modern ideas, methods, technologies
that ensure the formation and development of competencies among students, orienting them to more
effective ways of activity in the calculus of differential and integral functions, ultimately depends
on the training of qualified personnel for modern societies [1].

In this regard, the mathematical education of a mathematics student currently requires
qualitative changes. These changes should take into account current trends in education — changes
in methods and methods of providing educational services and organizing training in the system of
higher professional education.

In the system of priorities of pedagogical education, scientists highlight the personal
potential of the teacher, his ability to be a competent subject of professional activity. The main goal
of pedagogical education is to reveal the essential forces, the activity abilities of a person, his
capabilities of competent and responsible performance of professional and social roles, the
production of new ideas, solutions, the creation of real prerequisites for the self-development of the
personality of the mathematics student [2].

All of the above about the current state of affairs in the field of professional pedagogical
education is also characteristic of the training of future teachers of mathematics. Their education
does not fully correspond to the new trends in the improvement and development of modern
mathematical education, which is manifested, for example, in the inability of many graduates of the
pedagogical university to work productively in conditions of level and profile differentiation,
variability of programs and textbooks, the development of new information and educational
technologies. The current requirements do not meet the level of knowledge of students and
graduates of pedagogical institutes and universities of the school course of mathematics, methods of
its teaching, connections of school mathematics with university mathematical courses. They are
characterized by insufficient knowledge of that part of the mathematical content that provides
confidence in solving non-standard problems in elementary mathematics and teaching
schoolchildren to find approaches to solving difficult mathematical problems [3].



We can also talk about the low general and mathematical culture of graduates of pedagogical
universities, about the insufficient development of their mathematical and heuristic thinking, about
the lack of proper experience in mathematical activity, about the prescription of methodological
knowledge on teaching a school course of mathematics, about weak methodological skills and the
formalism of subject knowledge. Students often have a lack of need to comprehend new
mathematical facts, criticality in choosing methods and approaches used to prove statements.
Almost all of these students have no real experience in finding new scientific information in
mathematics.

In a mass secondary school today, the professional level of a mathematics teacher of non-
retirement age does not meet the requirements imposed by society and the state on a teacher as a
professional [4].

It should be said that in different years, the state of mathematical and methodological
training of current teachers of mathematics and students of mathematical specialties has been
studied by many authors. However, to date, no systematic research has been conducted in the field
of subject training of secondary school mathematics teachers based on the ideas of the
fundamentalization of mathematical education and focused on the creation of such methodological
systems for teaching higher mathematics disciplines to pedagogical university students, in which
students are introduced to real research work from the first courses of their studies at the university
[5].

These problems define the scientific problem of research, which consists in the insufficient
development of methodological systems for teaching university students mathematical courses
based on the ideas of fundamentalization of education. In the study, it is supposed to be solved in
relation to the fundamental section of mathematical science and higher mathematical education -
differential and integral calculus of functions. The solution of the problem aims at conducting a
holistic pedagogical research devoted to the study of the influence of the ideas of the
fundamentalization of mathematical education on teaching students the basics of analysis,
developing a course of differential and integral calculus of functions based on these ideas,
identifying the role of students' research in the areas of mathematical analysis in their mathematical
and professional training. It is important to note that the main section of mathematical analysis
"Differential and integral calculus of functions" is the most important component in the professional
education of a mathematics teacher, it determines the entire mathematical training of a student of
the Faculty of Mathematics of a pedagogical university. This section finds many directions of its
application, since it studies mathematical structures that model the real processes of the world
around us; its development is objectively important. The course of differential and integral calculus
implements deep interdisciplinary connections of the disciplines of the natural science cycle, plays
an essential role in the methodological training of teachers, has a general cultural significance in the
education of students. In addition, representing a developing field of mathematical science,
differential and integral calculus has rich potential opportunities for organizing student scientific
research.

The object of the research is the process of teaching mathematical disciplines to university
students, in particular mathematical analysis, and its subject is a methodological system for teaching
future mathematics teachers differential and integral calculus of functions in the conditions of
fundamentalization of education, including goals, content, methods, forms and means of teaching.

Literature Review. The essence and basic concepts of the competence approach in the
education system are disclosed in detail in general pedagogical and psychological studies Brauer,
(2021) [6]. The issues of improving the professional training of a future mathematics teacher at a
pedagogical university have been the subject of research by many leading scientists in the field of
methods of teaching mathematics throughout the history of the development of mathematical
education [7-8].

There are various approaches to improving the professional training of a future mathematics
teacher, we will consider two areas closest to our research.



The first direction (methodological) is associated with the implementation of a coordinated
interaction of the fundamental and professional components in the general structure of teacher
training through: the foundation of the basic educational elements of school and university
mathematics, followed by a theoretical generalization of structural units in the direction of
professionalization of knowledge and the formation of the teacher's personality [9]; professional
and pedagogical orientation of teaching basic fundamental mathematical disciplines, establishing
their links with the relevant courses of school mathematics in all components of the methodical
system of teaching mathematics and increasing the volume of mathematical courses, special
courses, elective courses [10].

The second direction (technological) is associated with the qualitative transformation of all
components of the methodological system of training a future mathematics teacher at a pedagogical
university through electives [11].

The basis of many studies that raise issues of improving the special, methodological training
of a future mathematics teacher is a holistic and comprehensive concept of the professional and
pedagogical orientation of the special training of a future mathematics teacher, based on the
principles of rational fundamentality, binary, continuity and the leading idea. Questions of the
professional orientation of teaching mathematics to future teachers are considered in the works of
Appova & Taylor, (2019) [12].

Ideas and approaches in the formation of individual components of methodological
knowledge and skills in the system of professional, subject and methodological training of future
teachers and teachers of mathematics were considered in the works of Toibazarov et al., (2021);
Ovchinnikova et al., (2020) [13-14].

Al-Mahdi, (2019) to clarify the content and set of methodological training of a mathematics
teacher uses the concept of "professional teacher action" and defines three levels of formation of
these actions. In accordance with the selected levels, their subject complexity and the specifics of
their application in the practice of teaching mathematics, the author defines the types of
methodological skills and divides them into three groups, respectively, describing the content of
skills in each group, without assigning a name to these groups [15].

Corredor-Garcia & Bailey-Moreno, (2020) defines methodical skills as "the conscious
application of students' existing knowledge and skills necessary to perform more complex activities
in various conditions of teaching students mathematics" [16].

Methodological training and competence of a future mathematics teacher is the readiness of
a student on the basis of his methodological (theoretical and practical) training to independently and
effectively solve professional and methodological tasks formulated by himself or by the educational
and methodological situation of the educational process in conditions of uncertainty and
unpredictability. The methodological competence of a future mathematics teacher is considered by
us as a complex dynamic system, and its research is carried out in two planes: subject and
functional.

The studies of these scientists make a significant contribution to the training of secondary
school mathematics teachers, solve many problems of improving professional pedagogical
education through the formation and introduction of new advanced psychological and pedagogical
concepts, the use of productive methods of knowledge transfer, the design of innovative
methodological systems and teaching technologies.

Despite a wide range of studies devoted to the preparation of future mathematics teachers at
the university, the least studied are the issues of updating the goals, content, forms, methods and
means of teaching mathematics in the context of widespread new methods, in particular, the study
of methodological aspects of the introduction of innovative technologies in the process of
mathematical training of future teachers and the formation of their methodological literacy when
teaching differential and integral calculus of functions.

These arguments and the need to eliminate the above contradictions through the
development of a methodological system for teaching students of the pedagogical university



differential and integral calculus in the context of the fundamentalization of mathematical education
confirm the relevance of the research topic.

The goals and main methods of research.

To solve the tasks, the following research methods were used: - theoretical: study and
analysis of psychological and pedagogical, mathematical, methodological literature on the subject
of research; - empirical: observation, questioning, testing, analysis of the results of control work by
students; pedagogical experiment; - mathematical methods: Spearman rank correlation, x-square
criterion, the Wilcoxon-Mann-Whitney criterion, et al.

The study was conceived as the construction of a new experience in experimental
conditions. The following types of analysis were used in the study: complex - identification and
tracking of the formation and development of components included in the structure of the subject
competence of a future mathematics teacher; level - identification of the formation of each
structural component; comparative - identification of the levels of formation of components in the
conditions of traditional and experimental learning.

Experimental base of the study and the stages of the study

The study was conducted in three stages. In order to test the formulated hypothesis, a
pedagogical experiment was conducted on the basis of the Kyzylorda Uversity named after Korkyt
ata (2023-2025), which included three stages: ascertaining, searching and forming. A total of 63
students participated in the experiment.The ascertaining stage of the experiment was conducted
during the 2023-2025 academic year. The purpose of this stage was to determine the content and
structure of methodological training of a future mathematics teacher; to identify criteria, indicators
characterizing the levels of formation of methodological training of a future mathematics teacher; to
develop a model for the formation of methodological training of a future mathematics teacher. For
this purpose, the analysis of scientific, psychological and pedagogical literature, normative
documentation was carried out, observation was carried out, regular conversations were held
between students and teachers of mathematical and methodological disciplines.

The search and formative stage of the experiment was conducted in the 2023-2024 and
2024-2025 academic years. The purpose of the search stage of the experiment was to establish the
levels of formation of the methodological preparation of the future mathematics teacher; to
determine the pedagogical conditions for the formation of the methodological readiness of the
future mathematics teacher.

The purpose of the formative stage was to check the effectiveness of pedagogical conditions
for the formation of methodological training of a future mathematics teacher; to establish the levels,
the formation of methodological readiness of a future mathematics teacher.

At the formative stage of the experiment, the implementation of a certain set of necessary
pedagogical conditions for the formation of methodological readiness of a future mathematics
teacher was carried out. The experiment was carried out on two streams of students (2023-2024
academic year - 33 students, 2024-2025 academic year - 30 students), who made up two
experimental groups. At the formative stage of the experiment, statistical processing of the results
of the survey, control work and testing was carried out, the results obtained in the control and
experimental groups were compared.

Pedagogical conditions and the model of the formation of methodological training of a
future mathematics teacher

For the effective implementation of the model of the formation of methodological training of
the future mathematics teacher, a set of pedagogical conditions was determined.

Under the pedagogical conditions of the formation of the methodological training of the
future mathematics teacher, we will understand the subjective and objective requirements and
prerequisites, the implementation of which ensures the formation of the methodological training of
the future mathematics teacher with the most rational use of forces and means.

We have identified the following set of pedagogical conditions for the formation of
methodological training of a future mathematics teacher: integration of the content of mathematical
courses; development of a positive motivational sphere of the personality of a future mathematics
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teacher based on pedagogical values; ensuring the assimilation of mathematical knowledge in the
unity of their subject and operational aspects; ensuring regular monitoring and evaluation of
learning outcomes by both the teacher and the student.

The proposed set of pedagogical conditions is necessary and sufficient for the formation of
methodological readiness of a future mathematics teacher. The sufficiency of the proposed set of
pedagogical conditions will be checked during the pedagogical experiment conducted within the
framework of this study. The criteria and indicators of formation and the model of formation of
methodological readiness of the future mathematics teacher of the future mathematics teacher are
given in Table 1 and in Figure 1.

Table 1 — Criteria and indicators of the formation of methodological readiness of a future mathematics
teacher

Criteria Indicators (by levels)
Motivational | Threshold:the presence of a social attitude to the study of mathematics; the presence of
and value a social attitude to teaching mathematics.
Standard: having an interest in mathematics; having an interest in learning
mathematics.

Reference: the need to study mathematics; the need to teach mathematics.

Substantive and | Threshold: to know and understand the basic terms of mathematics;

procedural Be able to find the necessary information in mathematics; Ready to use mathematical
knowledge in professional activities.
Standard: to know and understand the interdisciplinary foundations of mathematics; To
be able to analyze and synthesize the information received in mathematics; Ready to
use mathematical methods outside of mathematics.
Reference: to know the ways and methods of conducting mathematically reasoned
scientific discussion; To be able to critically evaluate and interpret scientific
mathematical experience; Ready to build mathematical models of various processes
occurring in modern society and nature.

Reflexive Threshold: the ability to exercise self-control and self-assessment of mathematical
knowledge and skills.
Standard: periodic self-monitoring and self-assessment of mathematical knowledge and
skills.
Reference: regular exercise of self-control and self-assessment of mathematical
knowledge and skills.

The learning process in the conditions of the developed model of formation.

In the conditions of the fundamentalization of mathematical education, in our opinion, when
teaching students of mathematics differential and integral calculus of functions, it is important to
pay due attention to their heuristic training. A teacher of mathematical analysis working with such
students should not only acquaint students with facts important for a mathematician, but also take
care of the development of mathematical intuition of the wards, instilling in them the skills of
independently finding solutions to a difficult problem, proving a new theorem, discovering an
unknown mathematical fact or some kind of regularity.

One of the most common heuristics in mathematics is the likelihood test, which, in
particular, includes:

a) checking for compliance with the properties of a mathematical object;

b) construction of counterexamples;

¢) checking for symmetry;

¢) checking by dimension, etc.

Possession of such a technique allows you to reject erroneous hypotheses that arise when
solving a difficult problem or when conducting research, to detect erroneous and incorrect
formulations of statements, incorrect answers to solved problems. Here are some examples.

1. It is required to calculate the integral.

11



fan VxZ+1+x-1 X (1)
=2 Vx2+14x+1

Note that the definite integral proposed for calculation is the integral of the irrational

vV . . o
function f(x)= \/%ixi but along a segment symmetrical with respect to the beginning. The
latter circumstance prompts the problem solver to "take a risk" — to check the function f(x) for

parity-odd. Since,

VaZ+1+x-1 Vx2+1-x-1_ (Vx2+1)%—(x- 1)2+(\/x2+ +x— 1) —(x+1)Z

VaZ+1+x+1 \/x2+1 x+1 (VxZ+1 +1) 2

f(x)+(-x )—

)

_x?+1-x?+2x—-1+x2+1-x%-2x-1
(VxZ+1+1)2-x2

=0

we conclude that the function f(x) is odd. Therefore, the integral in question is zero.

Thus, we were helped to calculate the original integral by referring to the properties of
certain integrals from even and odd functions.

The considered integral, of course, could be tried to calculate using the Newton-Leibniz
formula, which would require finding the primitive function f(x). Such, obviously, would have to be
found either with the help of a suitable Euler substitution, or with the help of a trigonometric
substitution. Any of the substitutions mentioned would lead to cumbersome calculations.

Consider the heuristics associated with the use of induction. "Induction is the process of
cognition of general laws by observing the comparison of particular cases." In Latin, "induction" is
"guidance". It often happens that considering particular cases of a problem leads to obtaining a
solution in the general case. First, the problem solver can consider the simplest particular cases,
then — more complicated particular situations, and so on, until the solution of the problem is found
in the original formulation.

To illustrate the application of induction in the proof of inequalities , we reproduce the
inequality from:

F (S) < F(t) (3)
F(s) F(t)
Where F(x) is the weighted power — law average of positive numbers a4, ,,,,,, a, from the
interval (0; 0.5) with weights, p1,,,,,,,,,Pn, Xie1P1 — 1, is the analogous power - law average of

numbers

In the cited paper, we present two ways to prove this inequality by means of differential and
integral calculus of functions of one variable, but we emphasize that they did not appear
immediately. Previously, we carried out many checks on the fulfillment of the inequality in question
for specific sets of numbers {ai} and weights {pi}, taking a very different number of numbers in
such sets and very different values of s and t, until a hypothesis arose: under these conditions,
inequality (3) holds. Only then did the mentioned evidence appear. Note that when checking the
fairness of inequality (3) in particular cases, we often resorted to using computers. A computer in
modern conditions is really a means of studying mathematical problems.

Let us now focus on the heuristics that go back to the transition from a given problem (a
given statement) to a more general problem (a more general statement). The mentioned transition
sometimes allows you to find a solution to the original problem, Let's give examples.

1. To prove the Lagrange formula of finite increments.

f(b) = f(a)=f(§)(b-a) (4)

it is enough to establish the Cauchy formula of finite increments.
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or the Taylor formula of the function f of the nth order.

f(x) = f(a) + f(a)(x — a) 4+ ot f_(’:!(a) (x — a)n—1 ©)

Obviously, the Lagrange formula is obtained from the Cauchy formula if in the latter we put

=" it is also obtained from the Taylor formula, if in this formula we take.

As is known, in the course of ordinary differential equations, the proof of the first statement
is reduced to the establishment of the second, while using the fundamental theorem of the theory of
metric spaces — the Banach principle of the compressive mapping of the complete metric space
into itself.

When solving problems of differential and integral calculus of functions, the heuristic
method of replacing the original problem with an equivalent one has to be used very, very often.
This is especially true for integral calculus problems.

Calculate the integral.

1 s
fy —ze=dx (7)
0 cos=—

Decision. Integrand function

in the integral under consideration, it has a non-standard (for integration) form, so we will

replace the variable, assuming. y = x — %, Then the original integral will be reduced to the integral

. 1 sin (y+l)
j=JA—=%dy (8)
2

cosy

We have obtained an equivalent problem that is successfully solved
1 1
= (2 1 CRE A |
] = f_% cos - tgydy + f_%sm . dy — sin > 9)

because,
1

2
1
2

cos % tgydy =0 (10)
due to the odd function tgx and the symmetry of the segment [—% ; % ] regarding the beginning.

When solving problems of differential and integral calculus, when establishing the validity
of any fact of this section of analysis, it is necessary to use not only geometric or graphical
considerations, but also physical, mechanical, economic, etc. The latter should also be attributed to
the appropriate heuristics in teaching analysis.

Describing the analogy above, we mentioned the approach in substantiating the formula for
calculating the triple integral, based precisely on mechanical considerations. In this case, we
consider the integrand function as a quantity expressing density. But especially often we use the
affected heuristics when solving problems in the course of mathematical analysis. The above
applies to many tasks with physical, mechanical, economic, etc. content.

Describing the above-mentioned basic heuristics separately, we must remember that in some
specific situations we sometimes have to use several at once. It often happens that when solving a
problem, several heuristic techniques are involved. As a matter of fact, what is being noted can even
be traced in a number of illustrative examples discussed above. So, in the problem with a parameter
about two equations, in addition to varying the parameter, we, of course, attracted geometric
(graphical) considerations, properties of the corresponding classes of functions (bounded,
monotonic), and general methods for solving problems with parameters.

We have considered a number of heuristics that can be useful and effective in solving
problems and establishing theoretical facts in the course of differential and integral calculus of



functions for students of mathematical specialties. Naturally, we have not exhausted the full list of
possible heuristic techniques, but the ones presented, we think, are the main ones. Once again, we
emphasize that heuristics in teaching university students differential and integral calculus of
functions should be included in the content of training, since the skills of using heuristics will be
useful to future specialists in their professional activities.

Results of the pedagogical experiment.The level of formation of the motivational and
value component of the methodological readiness of the future mathematics teacher among students
of control and experimental groups was assessed based on the results of a survey of expert teachers.
The results obtained are presented in the table (Table 2).

Table 2-Survey results (in control and experimental groups)

Grou | Survey period Percentage of Percentage of Percentage of The motivation
p students with a | students with a | students witha | coefficient of the
threshold level standard level reference level group
K1 | Before studying 44 49 7 63
the discipline
After studying the 28 58 14 86
discipline
K2 | Before studying 42 50 8 66
the discipline
After studying the 35 46 19 84
discipline
El | Before studying 55 39 6 51
the discipline
After studying the 24 49 27 103
discipline
E2 | Before studying 43 50 7 64
the discipline
After studying the 23 50 27 104
discipline

The results of the survey before studying the disciplines of "Differential and integral
calculus of functions" and after studying it in control and experimental groups are presented in
Figures 1, 2.
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Fig. 1 — The results of the survey before and after studying the discipline ' Differential and
integral calculus of functions" in the first control and experimental groups
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Fig. 2 — The results of the survey before and after studying the discipline 'Differential and
integral calculus of functions" in thesecond control and experimental groups

The analysis of the results showed that before studying the discipline "Differential and
integral calculus of functions", the motivation coefficients of the three groups (KI, K2 and E2) are
almost the same (63, 66 and 64), only the motivation coefficient of the first experimental group is
significantly lower (51). After studying the discipline "Numerical Systems", the motivation
coefficient of the control groups increases by one third, and the experimental groups - almost twice.
At the same time, students with a standard level of formation of the motivational and value
component make up about half both before studying the discipline "Differential and integral
calculus of functions " and after studying it. The motivation coefficient of groups increases due to a
change in the ratio between the number of students with a threshold level of formation of the
motivational and value component and the reference one. Students with a threshold level before
studying the discipline make up from 43 to 55 percent. After studying the discipline "Differential
and integral calculus of functions" in the control groups K1 and K2, such students become 28% and
35%, respectively, and in the experimental groups E1 and E2 - 24% and 23%, respectively.

Students with a reference level before studying the discipline make up from 6 to 8 percent.
After studying the discipline "Differential and integral calculus of functions" in the control groups
K1 and K2, such students become 14% and 19%, respectively, and in the experimental groups El
and E2 - 27%. Thus, in the control groups before and after studying the discipline "Differential and
integral calculus of functions", there are more students with a threshold level of formation of a
motivational and value component than students with a reference level, and in experimental groups
after studying the discipline, there are more students with a reference level than students with a
threshold level.

The analysis of the obtained results allowed us to conclude that the majority of students by
the fourth year of study have a reflexive component of the subject competence of a future
mathematics teacher formed at a standard level. After studying the discipline "Differential and
integral calculus of functions", the number of students with a standard level of formation of the
reflexive component increased. During repeated questioning, both in control and experimental
groups, the number of choices of the answer "I find it difficult to answer" decreased, which
indicates the formation of self-assessment skills within the discipline "Differential and integral
calculus of functions".

To assess the level of formation of the content-procedural component of the subject
competence of the future mathematics teacher in the control and experimental groups and further
compare the data obtained, as indicated above, an input control was carried out. The results of the
input control are presented in an ordinal scale (Table 3).
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Table 3 — The average score of exam grades in mathematical disciplines studied by students in 1-3

courses

AAverag | K1 K2 El E2

¢ scores frequency | relates, | frequency | relates, | frequency relates, frequency | relates,
(number of | frequen | (number of | frequen | (number of | frequency | (number of | frequenc
students) cy students) cy students) students) y

33-3,5 12 0,28 4 0,15 17 0,52 11 0,37

33,6-4 12 0,28 11 0,42 7 0,21 7 0,23

44,1-4,5 11 0,26 7 0,27 6 0,18 10 0,33

44,6-5 8 0,19 4 0,15 3 0,09 2 0,07

Total 43 26 33 30

students

To assess the reliability of the coincidences and differences of the results obtained from the
results of the input control in the control and experimental groups, we used a nonparametric
statistical criterion x2. The empirical value of the criterion is calculated using the following

fm m

i LN AL
x? = NM
- mTn,

formula:
Here N, M are the number of students in the groups being compared, nj,m;are the relative
frequencies in the corresponding groups. The empirical values of the criterion for each of the cases

are presented in the table (Table 4).

Table 4 — Empirical values of the criterion x2

Group El E2
K1 4,6865 2,7800
K2 8,4447 5,0919

The empirical values of the criterion in three cases were lower than the critical value of the
criterion x2, which for a significance level of 0.05 and a given number of degrees of freedom 3 is
equal to - 7.82. Thus; the characteristics of the compared samples coincide with the significance
level of 0.05. Only in one case (groups K2 and E1) the empirical value of the criterion is higher
than the critical value. Thus, the reliability of the differences in the characteristics of these groups of
students according to the statistical criterion x2 is 95%.

The test results are measured in a scale of relationships. To visualize qualitative changes in
the preparation of students, we have translated the data obtained at the school of relations into an
ordinal scale. The results are presented in the table (Table 5).

The proportion of students who received an "unsatisfactory" grade for the test in the control
groups K1 and K2 is 16% and 12%, respectively, whereas in the experimental groups E1 and E2 it
is only 6% and 3%, respectively. The proportion of students who received a grade of "satisfactory",
which corresponds to the threshold level of formation of the content-process component of the
subject competence of a future mathematics teacher, in the control groups is 37% and 31%, while in
the experimental groups it is only 12% and 23%, that is, the percentage of students with a threshold
level in the experimental groups is insignificant, in contrast to control groups, where such students
make up a third of the group. The proportion of students who received a "good" grade, which
corresponds to the standard level of formation of the content-procedural component of the subject
competence of a future mathematics teacher, in the control groups is 37% and 46%, in the
experimental groups — 48% and 43%.



Table 5 — Test results conducted in control and experimental groups

K1 K2 El E2
G
g 3;.5 e > NS s & - & > B - >
= £ 5w .2 253 . 22 . 2 5= .2
£ |8 | 288 |£d2 288 |62 |2:iE| g2 |28 £
< 3 ® o o e} =) o kel = & o el = &
58] |75)
2 00- 7 0,16 3 00,12 2 0,06 1 0,03
14
3 15- 16 0,37 8 00,31 4 0,12 7 0,23
19
4 20- 16 0,37 12 00,46 16 0,48 13 0,43
24
5 25- 4 0,09 3 00,12 11 0,33 9 0,30
30
Total . 43 26 33 30
stude
nts

Thus, it can be concluded that the percentage of students with a standard level in the control
and experimental groups is almost the same. The proportion of students who received an excellent
grade, which corresponds to the reference level of the content-process component of the subject
competence of the future mathematics teacher, in the control groups is 9% and 12%, in the
experimental groups - 33% and 30%, that is, the percentage of students with a reference level in the
experimental groups has increased significantly and began to make up a third of the group.

To assess the reliability of the differences in the test results in the control and experimental
groups, we applied the nonparametric statistical Wilcoxon-Mann-Whitney criterion. There are two
criteria - Wilcoxon and Mann-Whitney. These criteria are uniquely related, so they are often called
the Wilcoxon-Mann-Whitney criterion.

The empirical value of the Mann-Whitney criterion for each of the tested cases is calculated

U=%a
using the following formula: 2
Here N is the number of students in the first group to be compared. The obtained values are

given in the table 6.

Table 6 — Empirical values of the Mann-Whitney criterion

Group El E2
K1 952 865
K2 599 527

The empirical value of the Wilcoxon criterion is determined by the following formula:

~ M

e
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Here N, M is the number of students in the groups being compared. The empirical values of
the criterion for each of the cases are presented in the table (Table 7).
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Table 7-Empirical values of the Wilcoxon criterion

Group El E2
K1 2,541358 2,466622
K2 2,595495 2,250746

The empirical values of the Wilcoxon criterion turned out to be higher than the critical value
of the criterion, which for a significance level of 0.05 is equal to 1.96. Thus, the reliability of
differences in the characteristics of experimental and control groups of students according to the
Wilcoxon-Mann-Whitney statistical criterion is 95%.

The results of the control work and the test give approximately the same percentage
distribution of students by the levels of formation of the content-procedural component of the
subject competence of the future mathematics teacher. Thus, students who have reached the
standard level make up about half of both the control and experimental groups. In the control
groups, one third of the group has a threshold level and only a few students have a reference level.
In the experimental groups, one third of the group has a reference level and only a few students
have a threshold level.

Discussions. Analyzing the works of many authors considering the competence approach in
education [17-18], it can be assumed that the meaning of the words "readiness" and "ability" is
embedded in the content of the concept of "competence", to apply a person's personal qualities,
knowledge, skills, skills, experience to solve the problems that have arisen in a new situation.Brady,
(2020) interprets readiness for action as a state of mobilization of all psychophysical systems of the
body, ensuring the effective performance of certain actions [19].

Matiash et al., (2021) identifies subject and metasubject components in the structure of
methodological competence of a mathematics teacher, where the subject consists of subject-
oriented competence, metasubject - professionally oriented competence [20]. The measure of the
formation of the components of methodological competence of a mathematics teacher is the
functional components of pedagogical activity: gnostic, design, constructive, communicative,
organizational.

Alfaro-carvajal et al., (2018) holds the thought: "... the training of engineers and physicists
in differential and integral calculus could be significantly improved if the nature of heuristic
reasoning was better understood, their advantages and limitations were openly recognized and
textbooks would openly state heuristic arguments. A heuristic argument, formulated skillfully and
directly, can be useful, it can prepare an accurate proof, the individual elements of which it
contains." I think this should be borne in mind by teachers of mathematical analysis of pedagogical
colleges and universities, teaching future teachers of mathematics, future specialists of applied
mathematics and engineers, school teachers when submitting the principles of mathematical
analysis to their wards [21].

In contrast to the listed works, our study presents a model for the formation of
methodological training of a future mathematics teacher, the introduction of which will allow the
implementation of the basic mathematical program "Integral Calculus and differential equations".

At the formative stage of the experiment, the effectiveness of the set of pedagogical
conditions defined by us for the formation of methodological readiness of a future mathematics
teacher was tested and thus the sufficiency of these pedagogical conditions was established.

Conclusion. For the effective implementation of the developed model, we have identified
the following set of necessary and sufficient pedagogical conditions for the formation of
methodological readiness of a future mathematics teacher: integration of the content of
mathematical courses; development of a positive motivational sphere of the personality of a future
mathematics teacher based on pedagogical values; ensuring the assimilation of mathematical
knowledge in the unity of their subject and operational aspects; ensuring regular monitoring and
evaluation of learning outcomes as a from the teacher's side, and from the student's side.



The conducted research does not exhaust the whole variety of the problem of the formation
of methodological readiness of a future mathematics teacher in the process of studying at a
university. Further development of the problem may be related to the content, methodological and
didactic support of the process of formation of the subject and methodological competence of the
future mathematics teacher in the study of other mathematical disciplines.
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MATEMATUKA MAMAH/BITBI CTYAEHTTEPIHE IU®®EPEHIINAJIIBIK )KOHE
HHTETI'PAJIABIK ECEIITEYJIEPAI OKBITY AbIH IEJAT'OT'MKAJIBIK INAPTTAPBI

BaiiapsictanoB A.O., pu3nka-MaremaTrka FhUTBIMIAPBIHBIH KaHIUIATHI, Tpodeccop
Bbuxirit ZK.E.*, «MaTtemarrka nefarortepin aaspiay» bbb-HbIH 2-Kypc MarucTpaHTh

JLH. I'vmunes amvinoazel Eypasus ynmmulx yHugepcumemi, Acmana ., Kasaxcman

Anparna. by 3eprrey Maremarvka MaMaHIBIFBI OOHBIHIIA OLIIM ajbll JKaTKaH CTYyACHTTEPIiH
middepeHINAIBIK JKOHE HMHTETPAIJIBIK €CeNTeyJepli OKBITY apKbUIbl OIiCTEMENIK Ky3bIPETTUIIrH
JAMBITYFa OarbITTAFaH. 3epPTTEYiH 63€KTUIIr — )KOFaphl OKY OPBIHJIapbIH/AFbl MATEMATHKA MTOHIH OKBITY/Ia
MEIarOrUKalIbIK JKOHE OICTEMENiK JMANbIHABIKTBIH JKETKUIIKCI3 BIKIANJACTBIPBUTYBIMEH OailIaHBICTHI.
3epTTeyliH MakcaTbhl — ONICTEMENK AaWbIHABIK MOAENIH 93ipiiey >KOHE OHBIH THIMALIIIH apTTHIPaThIH
MeJaroruKajblK [IapTTapAbl aWKbpIHAay. 3epTTey oiicTepiHe ojecOueTTepre IOy jkacay, OaksLiay,
cayaJlHama >KYpri3y, MeJarorukajiblK SKCIEPUMEHTTEp JKOHE CTaTUCTUKAIBIK Tajiay >KaTalbl. ¥ CHIHBUIFaH
MOJIETIB/II JKY3€eTe achlpy CTYJISHTTEP/iH SIICTeMENIK oilay KaOijeTiH JaMBITHIII, OJIap/IbIH OoJamak Kociou-
TMeIarOrUKaIbIK KbI3METKE JANBIHIIBIFBIH KaKCAPTYFa OH BIKIAI €TTi.

Tipek ce3mep: Mojeiab, MHHOBAIMSIIBIK SJICTEP, 9MICTEMEIIK JalbIHIBIK, MaTeMaTHKa CTYICHTI,
¢GyHKuMsIapaeH 1uddepeHIrnanIbK KoHe HHTETPAIBIK ecenTeyiepi.
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HNEJAT'OI'MYECKHUE YCJIOBUA OBYYEHUSA JUOPDPEPEHIIMAJIBHOMY U
HUHTEI'PAJIBHOMY HCYACJIEHUIO CTYIEHTOB MATEMATHYECKHUX
CIHEHUAJIBHOCTEU

BaiiapbictanoB A.O., kaunuaar (pU3UKO-MaTEeMaTHIECKUX HayK, Ipodeccop
Buxurut K.E.*, maructpanT 2 xypca mo OII «Iloaroroska megaroros mo MareMaTHKE)

Eepasuiickuti nayuonanvrvii ynueepcumem umenu JI.H. I'ymunésa, o. Acmana, Kasaxcman

AnHoTauus. /laHHOe HCclelOBaHWE HAMpPaBICHO HA Pa3BUTHE METOAWYECKOM KOMIIETEHTHOCTH
CTYACHTOB MaTEeMAaTHYECKUX CIEHHUAJbHOCTEH MOCPEACTBOM TMpenoAaBanus AuddepeHInan-Horo u
MHTETPATBHOTO HCYHUCICHHUA. AKTYaJIBHOCTh HCCIEIOBaHMSA OOYCIIOBIICHA HEIOCTATOYHOW WHTErpanuen
MeIarornyeckoil 1 METOIMYECKON MOATOTOBKH B CUCTEME BBICIIEr0 MaTeMaTHueckoro oopasoBanus. Llemns
HCCIIeIOBaHUsl — pa3padoTaTh U 0OOCHOBAaTh MOJENb METOJMYECKOH IMOJATOTOBKH, a TaKXKe OINpPEAeITUThH
MearorudeckKue yCIOBHUs, CHOCOOCTBYIOIIME MOBHIIICHUIO €€ 3ddexkTnBHOCTH. MeTombl HccaeToBaHus
BKJIIOYAIOT aHAINM3 JIUTEpaTyphl, HAOIIONCHHE, aHKETUPOBAaHHWE, II€JarOTMUECKUH AKCIICPUMEHT U
CTaTUCTUYECKUH aHanu3. Peanmzanusi MpeasioxXeHHOW MOJAENH TOKazalia TOJOKUTEIbHBIE Pe3yNbTaThl B
(OpMUPOBaHNN METOIMYECKOTO MBIIUICHUS CTYJCHTOB W MX MOATOTOBKE K Oymymieil mpodeccrnoHanbHON
NesITeTLHOCTH B 00pa30BaTeNbHOM cepe.

KawueBbie cjoBa: Mojenb, WHHOBAIMOHHBIE METOJbI, METOAWYECKAash IOArOTOBKA, CTYACHT-
MaTeMaTHK, IuddepeHranbHoe 1 HHTETpalbHOE UCUMCIIeHUE (DYHKINH.

22



SRSTI27.01.45 https://doi.org/10.52081/mpimet.2025.v10.12.055

THE POTENTIAL AND EFFECTIVENESS OF USING DIGITAL RESOURCESIN
TEACHING THE TOPIC OF "DERIVATIVE"

Dyikanova A.T., Candidate of physical and mathematical sciences, associate professor
Dat_1967@mail.ru,https://orcid.org/0000-0001-6054-7479
Yelshibek A. M., master of pedagogical sciences
aidonil301@mail.ru, https://orcid.org/0009-0007-4937-7131

Kyrgyz National Agrarian University named after K.1. Skryabina (KNAU), Bishkek city, Kyrgyzstan

Annotation. This article examines the potential and effectiveness of digital resources in teaching one
of the key topics in calculus — the derivative. In modern education, especially in mathematics, traditional
teaching methods often fall short in conveying abstract concepts such as limits, rates of change, and
instantaneous velocity. This study explores how digital tools such as graphing applications (e.g., GeoGebra,
Desmos), video platforms (e.g., Khan Academy, YouTube), and interactive learning systems can enhance
students’ understanding of derivatives. The research is based on practical classroom implementations, teacher
interviews, and student surveys conducted at secondary and university levels. The results indicate that digital
resources improve visualization, engagement, and conceptual clarity, while also supporting differentiated
instruction. The article concludes with practical recommendations for educators on integrating digital tools
into the teaching process to create a more interactive and effective learning environment for calculus topics.

Keywords: derivative, digital resources, mathematics education, calculus, visualization, interactive
learning, educational technology, GeoGebra, student engagement, teaching methods.

Introduction. The 21st century has witnessed a rapid evolution in educational practices,
driven by advances in digital technologies. These changes have influenced not only the delivery of
content but also the ways in which students engage with and internalize complex concepts.
Mathematics, traditionally perceived as abstract and challenging, particularly benefits from the
integration of digital tools that can make learning more visual, interactive, and student-centered.

One of the core topics in calculus — the derivative — serves as a gateway to understanding
change, motion, optimization, and many real-world applications across physics, economics,
engineering, and other disciplines. However, for many students, the derivative remains a difficult
concept to grasp due to its abstract nature and symbolic complexity. Traditional teaching methods,
often focused on rote memorization and procedural skills, may not be sufficient to foster deep
conceptual understanding.

Digital resources offer a new pathway for addressing these challenges. Tools such as
dynamic graphing software (e.g., GeoGebra, Desmos), online simulations, educational videos, and
interactive assessment platforms can significantly enhance students’ ability to visualize and explore
mathematical ideas. These resources not only improve understanding but also encourage active
participation and independent learning, aligning well with constructivist learning theories that
emphasize knowledge construction through interaction and discovery.

This article aims to explore how digital resources can be effectively used to teach the topic
of derivatives, drawing on classroom observations, educational research, and practical experiences.
It discusses the types of digital tools available, their pedagogical benefits, and the challenges
educators may face when integrating them into instruction. Ultimately, the goal is to provide
actionable insights for mathematics teachers seeking to enrich their teaching methods and improve
student outcomes through technology.

In the process of teaching mathematics, the teacher helps students form an understanding of
the place of mathematical knowledge within the general system of knowledge in the world. The
education system enables individuals to adapt to changes in modern society. Education helps
students develop perspectives that allow them to adapt to changing conditions and solve current and
future challenges [1].
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The teacher must demonstrate the interconnection between the surrounding world and
mathematics in a way that is accessible to students. To address this methodological issue, the
teacher must have an understanding of mathematics as a science for understanding reality, its
connections with other sciences and fields of practical activity, and the scientific domain of applied
mathematical knowledge. In particular, the development of mathematics in connection with solving
practical problems is of significant importance [2].

Modern society needs individuals who are ready for real life, have an active life position,
can work in teams, and can be quickly retrained in accordance with market and social requirements.
Educational institutions undoubtedly develop these qualities and skills by focusing students'
cognitive activity on practical orientation. As you know, school students' mathematical training
includes theoretical knowledge, as well as applied, practical skills and competencies. According to
Yu.M.Kolyagin, the applied orientation of teaching mathematics involves focusing the content and
methods of teaching mathematics on its use in technology, related sciences, professional activity,
and everyday life [3].

The issues of teaching how to solve practical problems in the process of teaching
mathematics have been studied by domestic researchers such as G.O. Zhetpisbayeva [4], A.
Nugusova [5], A.K. Bekbolganova [6], T.A. Aldibayeva [7], A. Seitova [8], and foreign scholars
such as .M. Shapiro [9], V.V. Firsov [10], N.A. Tereshin [11], among others. Regarding
mathematical modeling, this can be seen in the research of several domestic scholars such as B.R.
Kaskataeva [12], B.Sh. Isimova [13], and foreign researchers such as Yu.B. Melnikov [14], N.Yu.
Salmina [15], and others.

Materials and methods. This research was carried out over the course of one academic
semester and involved both high school and first-year university students studying introductory
calculus. The purpose was to explore how the integration of digital resources affects students’
understanding of the derivative concept. A total of 87 students participated — 56 from secondary
school and 31 from the university level — along with three mathematics teachers with over five
years of teaching experience.

A total of 87 students participated — 56 from secondary school and 31 from the university
level — along with three mathematics teachers with over five years of teaching experience.

Participant Distribution

Figure 1 — Participant Composition Diagram

Several digital tools were employed throughout the study to support both instruction and
assessment. GeoGebra and Desmos were used for dynamic visualization of functions and their
derivatives, enabling students to interact with graphs and observe real-time changes in slopes and
curvature [16][17]. Video tutorials from platforms like Khan Academy and YouTube provided
supplementary explanations that allowed for self-paced review of derivative concepts [18].
Assessment and feedback tools, including Google Forms, Kahoot!, and Quizizz, were utilized to
monitor student understanding and provide instant feedback [19]. Microsoft Teams and Google
Classroom served as platforms for resource distribution, communication, and homework
submission [20].
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A blended learning approach was adopted, combining traditional face-to-face instruction
with digital enrichment. Lessons typically began with visual demonstrations using graphing tools,
followed by conceptual explanation with the aid of video content. Students then engaged in practice
activities on digital platforms, receiving immediate feedback on their performance. Teachers
facilitated reflective discussion sessions to reinforce key concepts and encourage critical thinking,
often using collaborative tools such as digital whiteboards and shared documents [21].

To evaluate the impact of digital tools, data were collected using a mixed-methods approach.
Quantitative data were obtained from pre- and post-tests designed to assess conceptual
understanding. Qualitative data came from student surveys and teacher interviews, which gathered
insights into attitudes, engagement, and perceived effectiveness. Classroom observations were also
conducted to assess student interaction with digital tools and their level of participation.

Data analysis involved descriptive statistics to identify trends in test performance and
engagement, while qualitative responses were thematically coded to extract recurring themes and
insights [22]. The triangulation of multiple data sources provided a reliable and nuanced
understanding of the role digital resources play in the teaching and learning of derivatives.

Results and Discussion.A survey was conducted to determine the level of students' ability
to solve practical problems in the school algebra and elementary analysis course. The results of the
survey are as follows: in response to the question "How have you applied mathematics in real life?"
55% of students stated that they used mathematics only in financial matters, 28% mentioned using
it in household situations for various measurements and related calculations, while 17% of the
respondents answered "I don't know" (Figure 2).

How do you use mathematics in real life?
60%

50%
40%
30%

20%

0%

Only for financial For other measurements  Unable to answer
matters and calculations as well

Figure 2 — Survey results aimed at identifying the ability to work with practical word problems

The findings of the study revealed a notable improvement in students’ understanding of the
derivative concept following the integration of digital tools into instruction. Comparative analysis
of pre- and post-test scores indicated that high school students demonstrated an average
improvement of 22%, while first-year university students improved by 17%. These results suggest
that the use of digital resources contributed positively to learning outcomes across both educational
levels.

Digital graphing tools such as GeoGebra and Desmos played a key role in helping students
grasp the relationship between functions and their derivatives. These platforms enabled dynamic
visualization of mathematical concepts, allowing students to interact with graphs and observe how
changes in input affect slope and curvature in real time (Hohenwarter& Jones, 2007; Desmos
Classroom Activities, n.d.) [16][17]. This interactivity made abstract calculus ideas more tangible
and facilitated a deeper conceptual understanding.
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Using GeoGebra to Learn Derivatives: Step-by-Step

Step 1: Open GeoGebra
Go to the official GeoGebra Graphing Calculator:
https://www.geogebra.org/graphing

Step 2: Enter the Function
In the input bar at the bottom, type the function you want to analyze.
Example:f(x) = x% + 3x

= GeoGebra Tpatrueckuil KanbikKynATop ) < IEZER oo

=]

=]

Step 3: Find the Derivative
To display the derivative graphically, type:

GeaGebfpapuiecknit kKanbkynaTop < EER o
n

@

GeoGebra will plot the graph of the derivative function, e.g., f'(x) = 2x + 3.

Step 4: Evaluate the Derivative at a Point
Choose a specific x-value, for example, x = 1.
In the input bar, type:

2]

This returns the slope of the tangent line at that point.
Create a point:
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[ ]

Then draw the tangent line:

Tangent,
a4

f(x) = 2® + 3w
2

2 2 -1 0 1 2 3 4
A — ()

Student feedback also reflected a high level of engagement and satisfaction with the use of
video tutorials. Many reported that platforms like Khan Academy and YouTube enabled them to
review material at their own pace, which enhanced their understanding and confidence (ERIC, n.d.)
[18]. Teachers observed increased student participation during lessons and highlighted that digital
tools allowed for greater differentiation and more opportunities to support individual learners.

The use of gamified assessment tools such as Kahoot!,Quizizz, and Google Forms
contributed to student motivation and provided immediate feedback, enhancing both engagement
and comprehension (Liu, Toprac, & Yuen, 2009) [19]. Microsoft Teams and Google Classroom
facilitated communication and homework submission, supporting a more structured and accessible
learning environment (Trust & Whalen, 2020) [20].

Problem 1. It is required to cut a rectangular beam from a circular log in such a way that the
waste is minimized.

Solution.

Step 1. Let the radius of the log be denoted by R. The amount of waste is determined by the
area of the portion of the log not included in the rectangular beam. Therefore, we can reformulate
the problem as follows: we need to inscribe a rectangle inside a circle of radius R such that the area
of the rectangle is maximized.

Ifxand yare the sides of the rectangle, and Sis its area, thenS=x-y
If the rectangle is inscribed in the circle, then:

x* +y% = 4R? (1)
Thus,
S(x) =x X V4R? — x2,x > 0. ()
Now we find the derivative S'(x):
' 4R%-2x?
$'0) = G (3)
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The derivative becomes zero at the point x = v2R. To analyze whether this is an extremum
point, we take the second derivative and determine its sign at the critical point:

_ —12RZ%x+2x3

S"(x) - (4R2—x2)3/2 (4)
S'"(W2R) <0 (5)
Hence, the function reaches its maximum at the critical point.

Step 3. If x = v/2R., then y = V2R, which means the inscribed rectangle is a square.
That is, if we cut a square cross-section beam from a circular log, the waste will be minimized (see
Figure 3).

Figure 3 — Illustration in the GeoGebra interactive software

While completing this task, students use the GeoGebra software to visualize the 3D version
of the diagram, observing how a rectangular prism is cut from a cylindrical log. By using
GeoGebra, the problem is explored visually, allowing students to examine the spatial figure from
different angles. This enables analysis based on perspectives that are not easily observable when
drawn on a regular board or in a notebook. Additionally, explanatory work is carried out to
highlight the requirements for constructing such figures. In particular, students analyze from which
angle the figure appears most clearly and comprehensively.

At the end of the experiment, after completing the topic on derivatives, students were given
a follow-up survey. During the survey, students showed great interest and expressed a positive
attitude toward the question of whether using GeoGebra in lessons is effective. The survey included
questions such as whether it is necessary to use GeoGebra in class and whether learning with the
help of this software makes lessons more engaging and useful. According to the students, using
GeoGebra helps them understand the reasons behind errors made when drawing function graphs or
geometric figures on the board or in their notebooks.

To what extent is using interactive GeoGebra
necessary, interesting and useful in lessons

useful 33.87%
interesting 38.71%
necessary 27.42%

this software 5
is not needed 0.00%

0% 10%  20%  40%

Figure 4 — Students’ opinions on using GeoGebra software in teaching lessons

Classroom observations confirmed that the integration of digital resources fostered a more
interactive and student-centered learning environment. Learners were more likely to ask questions,
collaborate with peers, and actively engage in discussions. These practices are in line with the
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principles of blended learning, which combines traditional teaching methods with digital
enhancement to promote active learning and critical thinking (Garrison &Kanuka, 2004) [21].

Some challenges were noted, such as limited access to devices or unstable internet
connections, which occasionally hindered participation. Nevertheless, triangulation of data from
tests, surveys, interviews, and observations provided a well-rounded understanding of how digital
tools influenced the learning process (Creswell & Plano Clark, 2018) [22].

Overall, the results demonstrate that incorporating digital tools into calculus instruction—
particularly when teaching the concept of derivatives—can enhance student engagement and deepen
conceptual understanding. Nonetheless, to ensure sustained effectiveness, ongoing teacher training
and equitable access to technology remain essential.

Conclusion.This study highlights the significant benefits of integrating digital resources into
the teaching of calculus, specifically the concept of derivatives. Through the use of dynamic
visualization tools such as GeoGebra and Desmos, students were able to engage with mathematical
content in an interactive and intuitive manner. These tools enabled learners to visualize and
manipulate functions, which facilitated a better conceptual understanding of derivatives as rates of
change and slopes of tangent lines.

Supplementing classroom instruction with video tutorials from platforms like Khan
Academy and YouTube further supported individualized learning. Students could review
challenging topics at their own pace, reinforcing classroom material and promoting independent
study habits. Assessment platforms such as Kahoot!, Quizizz, and Google Forms provided
immediate feedback and helped track student progress, which is essential for formative assessment
and timely intervention.

The findings indicate that digital tools do not merely serve as add-ons to traditional
instruction but can transform the learning environment into a more student-centered, engaging, and
effective space. Improved test scores and positive student attitudes support the conclusion that
technology-enhanced instruction can significantly improve learning outcomes in mathematics
education. From the early stages of teaching the school mathematics curriculum, introducing the
concepts of models and modeling, as well as forming basic mathematical modeling skills, plays an
important role in the holistic development of the individual. The concept of a mathematical model
and some general principles associated with it should be consistently reinforced throughout the
entire course of study. Thus, teaching mathematical modeling through solving geometrical and
physical problems that lead to the application of derivatives not only helps students master the key
elements of this method, but also contributes to the deepening and consolidation of their
knowledge. This, in turn, leads to meaningful, profound, and lasting understanding rather than
merely formal knowledge.

Visualization of information in mathematics lessons is an integral part of the teaching
process. With the help of visualization, teachers can demonstrate aspects of the material that are
usually difficult to explain using conventional methods. For students, the perception of visual
information presents a significant advantage. However, successful implementation requires careful
planning. Challenges such as unequal access to devices and internet connectivity must be addressed
to ensure equitable learning opportunities. Moreover, teachers need continuous professional
development to confidently and effectively use digital tools in their teaching practice.

In conclusion, the effective use of digital resources in teaching the derivative can bridge
gaps in understanding, accommodate diverse learning styles, and foster deeper engagement with
mathematical concepts. As technology continues to evolve, its thoughtful integration into
mathematics education offers promising pathways for enhancing both teaching and learning.
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«TYBIH/IbI» TAKBIPBIBbIH OKBITYIATBI IUPPIIBIK PECYPCTAPIBI THIM/I
IMAUJAJAHYIBIH 9JIEYETI MEH TUIMALJIIT'T

JpriikanoBa A. T., ¢pusruka-MaTeMaTUKa FhUIBIMAAPBIHBIH KAHTUAATHI, JOIESHT
Enmioex A. M., meqarormuka FeUIBIMIAPBIHBIH MarucTpi

KU Cxpsabun amvinoazol Keipeoiz ynmmeix acpapnvix ynusepcumemi (K¥AY), biwkex, Kvipevizcmarn

Angarna. byn makanama MaTeMaTHKaNbIK TaJgayAblH HETI3rl TapaylapblHBIH Oipi — TYBIHIBIHBI
OKBITYa IUQPIBIK PECYpPCTapAbl KOMAAHYIABIH MYMKIHIIKTEPI MEH THIMAUIT KapacThipbuiansl. Kasipri
3aMaHFbl MaTeMaTHKa OLTIMIHIE AOCTYPIi OKBITY SICTepi IIEK, e3repic XKbUIAaMIBIFBI KoHEe Oip ME3eTTiK
KBUITAMJBIK, CHUSKTBI a0CTPaKT YFBIMIAPABI TYCIHAIpYAE Ui KETKUTKci3 OonbIm karafsl. bym 3eprreyne
rpadukansik Koceimmanap (Meicansl, GeoGebra, Desmos), Oeitneruardopmanap (Mbeicansl, Khan Academy,
YouTube) >koHE MHTEPaKTHBTI OKBITY >XyHenepi CHAKTHI HUQPIBIK KypalJapAblH TYBIHIBI TaKbIPHIOBIH
MEHrepyre Kajail BIKHajl eTeTiHi 3epTTelniefli. 3epTTey KYMBICHI MEKTEIl JKOHE YKOFaphl OKY OPBIHAAPBIHIA
KYPri3UIeH TPaKTHKAJBIK cabakTap, MyFaliMICpMEH cyx0aTTap MEH CTYIASHTTEpPre Kypri3ijareH
cayajHaManap HeriziHzme kacanran. HoTwxkenep IUQPIBIK pecypcTaplblH BU3yalH3alUsSHbI, KbI3BIFYIIbI-
JBIKTHI JKOHE YFBIMIBIK TYCIHIKTI apTTBIPBIN, CapajaHFaH OKBITYAbl KOJIAHTHIHBIH Kepcereni. Makanana
€cen TaKBIPBINTAPhIH OKBITYAa HUQPIBIK Kypangapasl THIMAI TaijanaHyFa apHaIFaH IPaKTHUKAJIBIK
YCBIHBICTAp OepiireH.

Tipek ce3aep: TysIHAB, IHGPIBIK pecypcTap, MaTeMaTHka OigiM Oepy, MaTeMaTHKaJbIK Tajjay,
BH3yaJIN3allvsl, WHTEPAKTUBTI OKBITY, OUTiM Oepy TexHojoruscel, GeoGebra, OKyIIBUIAPABIH KBI3BIFYIIIBI-
JIBIFBI, OKBITY 9JIICTEPI.

HOTEHIMAJI 1 SOPEKTUBHOCTDb UCITOJb30BAHUA IUPPOBLIX PECYPCOB ITPU
OBYYEHUHU TEME «ITPOU3BO/IHA 5I»

JpriitkanoBa A. T., kaHaunaT GU3NKO-MaTeMaTHIECKUX HAYK, TOIIEHT
Enmmbex A. M., MarucTp ne1arorudeckux Hayk

Kuipevizckuii nayuonanvhusiii acpapuviii ynusepcumem um. K.U. Cxpaouna (KHAY), o. Buwxex, Kvipevizcman

AnnoTauus. B ganHOH crarbe paccMarpuBaroOTCs NOTCHIUAT U 3()(EKTHBHOCTH HCIIOIH30BAHUS
IUQPPOBBIX PECYPCOB MPH O0YYEHUH OJHOW M3 KIIFOYEBBIX TEM MATeMaTH4ecKOro aHalln3a — MPOU3BOTHOM.
B coBpemeHnHOM 00pa3oBaHUM, OCOOEHHO B TPEIIOAaBaHUN MAaTEeMATHUKH, TPaIUIUOHHBIE METO/IbI 00yYEeHUs
3a4acTyI0 OKa3bIBAIOTCS HEIOCTATOYHO 3()(PEKTUBHBIMU ISl OOBSCHEHHS a0CTPAKTHBIX MOHATHH, TAKUX KakK
Mpeziesibl, CKOPOCTh M3MEHEHHsI 1 MTHOBEHHAsI CKOPOCTh. B WMccienoBaHny aHanu3upyeTcs, Kak udpoBbie
WHCTPYMEHTHI, Takue Kak rpaduueckue npwioxenus (Hampumep, GeoGebra, Desmos), Buaeomiargopmel
(manpumep, KhanAcademy, YouTube) u uHTEpakTUBHBIE O0Yy4alOLIMe CHCTEMBI, CIIOCOOCTBYIOT JIyUIIEMY
MOHUMAaHHUIO TEMBI TIPOU3BOJHON ydaniumucs. PaboTa ocHOBaHAa Ha MPaKTHYECKOM NMPHUMEHEHHWH B Kiacce,
WHTEPBBIO C TPENO/IaBaTelsIMU U ONPOCcaxX CTY/IEHTOB HA YPOBHE CpPEeJHEH M BBICIICH HIKOJIBL Pe3ynbrars
MOKAa3bIBAIOT, YTO LHU(POBBIE PECYpPChl CHOCOOCTBYIOT YIYYIIEHHIO BHU3YaJIW3aLMH, BOBJICUEHHOCTH H
SICHOCTH TIOHUMAaHUS KOHIICTIIWH, a TaKkKe TOMJIepKUBAIOT MU PepeHIIMPOBAHHBINA TT0AX0 B 00y4yeHun. B
3aKIFOUEHHE TPE/ICTABICHBI TMPAKTHYSCKHE PEKOMEHJIAIMK JIJISl TEJAaroroB IO WHTErpaliu UPPOBBIX
WHCTPYMEHTOB B Y4YeOHBIH Ipolecc ¢ WENbl0 CO3[aHusl Oojiee HMHTEPAaKTUBHOM M 3¢ QeKTHBHON
00pa3oBaTeNbHON cpelibl IPH U3yUYEHUH TEM MaTeMaTHYECKOTO aHaIu3a.

KiroueBble  cii0Ba: mpows3BomHAsA, IM(POBBIE  pecypchl, MareMaTndeckoe oOpa3oBaHUeE,
MaTeMaTUYeCKUi aHaju3, BU3yajH3allusi, HWHTEPaKTHBHOE oOydeHHe, oOpa3oBaTeibHbIE TEXHOJIOTHH,
GeoGebra, BOBIEUEHHOCTD CTYIEHTOB, METObI IIPETIOIABAHMS.
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Annatna. Kazipri Tagma Oosamak negarorrtepii nugpiblk OuUTiM Oepy pecypcTapblH KOJAaHyFa
yiipery OinmiM Oepy YHBIMOApBIHBIH MaHBI3ABI MocenenepiHiH Oipi Oombim oTeip. Ludpneik Oimim Oepy
pecypceTapsl OKy YAEpiCiH THIMII YHBIMIACTRIPYMEH KaTap, OiIiM amyImIbuIapAbIH KOCIOH TYPFBIIaH ©3iH-031
JIaMBITyFa 30p MYMKIHAIK OepeTiH Kypai. bimim Oepy skyieciH nudpnanaslpy OutiM Oepyai omaH opi
JKaHAIAMaHIBIPYFa, 3aMaH TanaOblHA cail yimecrtipe amyra MyMKiHOiK Oepexmi. Ludpmeik Oimim Gepy
IereHiMi3 OimiM  Oepy TMpoIeciHae CaHOBIK TEXHOJOTHSIApAbl KOJMJaHy apKbUIBI OKYy VAEpiciH
yitermaacTeipy. {udpabik TexHOMOTHsIIapAbl KOJIAaHy apKbUIbl OKBITYIIBUIAP TEK KaHa OuTiM Oepin KoiMaii,
TYpJi pecypcTapipl KOJIAaHy, OiiM anylIbUIapAblH KbI3BIFYIIBUIBIFBIH apTTHIPY, OJIApAbl BIHTAJIAHIBIPY
YKoHE 3aMaHayH OiTiM ay omicTepiMeH TaHBICTRIpYFa MYMKIHIIK ananbl. L{udpneik 6imiM Oepy pecypcTapsl
— OiniM Oepy mpolleciH TiKkelel Ky3ere acklpyaa KOJIaHbUIaThIH pecypeTap. by makananamudpisik Oinim
OepyniH Oonamak MyFagiMaepAl Jaspiayqarbl MaHbI3Bl KapacTeIpbUianpl.Kazipri 3amanrel O6imimM Oepy
KyheciHae TUQPPIBIK TEXHOIOTHUSUIAPABIH KOJIAHBUIYBI, OJApAbIH OoNlamiaK MedarorTepliH Kociou
KY3IpEeTTUITIH KaJIbIITaCTRIPYIAFsl PoJIi, COHMal-ak MHQPILIK OiTiM O6epy pecypCTapbIHBIH THIMIIITT MEH
oJiapApl Maiianany epeKiesikTepi TangaHabl.

Tipek ce3mep: OimiMm Oepyni umdbpranaplpy, TupiIblK OimiM Oepy pecypcrapbl, Oojamak
MYyFaJgiMepi gaspiay.

Kipicne. Lludppnanasipyaars! eH 6acTbl MakcaT — O9CeKeNeCTIKKe KaOlIeTTUTIKTI apTThIpY,
OKY-TopOMe TpOIeCiH KEHUIAETY KOHE KApPKBIHBIH KYIIEHTY, COHIAi-aK XaJbIKTBIH OMip CYypy
camachIH jkaKcapTy Oousbin Tabbutaasl. byt apkputbl O6i5iM amyinsiap OapiblK callajga, OHBIH 1II1HIe
Outim Oepy canacelHIa Ja XaJblKapalblK CTaHAapTTapra caid Oomyra Tuic. Kazakcran
Pecniy6nukaceinblH «biniM Typansl» 3aHbiHIa «bimim Oepy sxyieciHiH OacTbl MiHJETI — YITTBIK
MKOHE JKalMbl aAam3aTThlH KYHIBUIBIKTAp, FBUIBIM MEH TIXKIPHUOE MKETICTIKTEpl HETI3IHIE KEeKe
aaMIbl KaJbIlITACTBIpYFa KOHE KOCIOM IIbIHAayFa OaFbITTaifaH OimiM aldy VIIH KaXeTTi
XKarJaiiap »kacay, OKbITYJIbIH ’aHa TEXHOJIOTHsUIApbIH €HTi3y, OuTiM Oepyal akmapaTTaHIblpy» —
nen kepcetinred [1].

byriari TaHaa uu@pabIK TEXHOJIOTHsUIAD KapKbIHABI TYPAE IaMblll, eMipiMi3iH JpOip
canmacbiHa eHyze. binmim Oepy camacel na Oy e3repicTepleH ThIC KajdMald, TEXHOJIOTHSIIAP/IbI
KOJIJIaHy apKbUIbl OKY-TopOue MpoLeciH TUIMJI 9pl Ma3MYHIbl €Tyre >KaHa MYMKIHJAIKTepre ue
6onyna. Kazakcranaa mekrenTik OuniM Oepy skyileciH nudpraanappy — pedopmanayablH HETI3ri
OaFbITHI PETIH/E KapacThIPbUIa/Ibl, OKY MPOIECIH HUPPIBIK KOHTEHT, OacKkapy Kyieci, aknapaTThIK-
KOMMYHUKAIUSIIBIK TEXHOJIOTUSIIAP apKbUIBI XKETIIPY KOJIFa albIHFaH [2].

Ocpinaiiia, nudpranaelpy OimiM Oepy KyleciHe TeK TEXHOJOTH3allusi €Hri3y eMec, OKY
Ma3MyHbl MEH OJlicTeMeNIepiH KaHapTy, MyFaliM MeH OUIIM alylIbIHBIH e3apa OopeKeTiH
KOMIIBIOTEPIICHIPY, MHTEPAKTUB, BU3yalIM3allMsi, aHAIUTHKA MEH Oakpliay >XYHeJIepiH EeHri3y
CHSIKTBI K€H ayKbIMJIbl ©3repicTep/i Tanamn etesi[3].

bipinuriaeH, nudpablk TEXHOIOTUsAIAp OUTIM amylIbUIapIblH OKybIHA JKaHa (GopMarTap MeH
onicTep eHri3ai. Buneonekuusnap, oHJIaiH Kypcrap Tarbl 0acKajgapbl Ka3ipri TaHaa KOJ KETIMII.
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Meicaibl, Courcera Kypchl OUTIM aylIblIapFa dJIEMHIH Ke3 KeJITeH KEPIHeH MIEKTeyCi3 O11iM amyFra
MYMKIHJIIK Oepeni.

ExiHmrigen, mu@piaslK TEXHOJIOTHSIIAP OKBITY MaTepUalapblH BU3yalU3alUsayFa >KOHE
WHTEPAKTUBTUIIKKE KOIIyre MyMKiHIIK Oepemi. biniM anymsiap yirie aHuManusiap, rpadukrep,
apKbUIBI MaTepUaJIbl TYCiHY JKeHuTipek Oonaasl. ConbiMeH Katap, AR (Augmented Reality) xone
VR (Virtual Reality) Texanomorusuiapsl apkbuibl (pr3nka, MaTeMaTHKa MOHICPIH OKBITYAa OlliM
aTyIIbUIapFa HAKTHI TOKIPUOETIK opeKeTTep il TOKipuOeaeH oTKI3y MYMKIHAIT1 Oepineai. Mpicaibl,
Geogebra Oimim OepyniH Oapiblk JAeHreiiepi yIIiH Kpocc-miaThopManbl  TUHAMUKAIBIK
MaTeMaTHKaNbIK, KypaMmblHIa TeoMeTpus, airepOa, Kecrtenep, OaraHmap, CTaTUCTHUKA >KOHE
apudmeTHKa cexinai 6arannapsl 0ap, AR TeXHOIOTHUACBIMEH KYMBIC XKacalThIH Oarmapiamal4].

CoHbIMeH KaTap, HUQPIBIK TEXHOJOTHSIAp OUIIM alylIbUIapAblH OKY JKETICTIKTEPiH
0aKplIay, TECT HOTHIKEJIEPIH TajjayFa Jla MyMKiHIIK Oepeni. MbIcanbl, KOMIBIOTEPIIIK aJanTHBTI
tectuiey (CAT — Computer Adaptive Testing) »xyienepi apKbUIbl CTYJICHTTEPAIH KOTHHUTHBTI
KalljgeTTepi JOCTYpJli TecTiiey TOcUIAepiHEe KaparaHJa HAKThIpaK OarallaHAJbl JKOHE OKY
KETICTIKTEepl KOoFapbutaiibl [5]. JlereameH, mudpiblK TEXHONIOTHsIApAbl OuUTiM Oepy cajachiHIa
KoJjlanyaa Oipkarap KUBIHINBUIBIKTapa KoK emec. OmapaplH ImiHAE KemnTereH OuriM Oepy
yHBIMIApbIHAA KOKETTI 3aMaHayH TEXHOJIOTHSIIAP/IbIH JKETICIISYIIUTri OaiiKamaasl KoHE U PIIBIK
TEHCI3IK, SFHM INEeTKI aiiMaKTrapia TypaThlH HEMece KapiKbUIBIK KHBIHIBIKTapFa OaillaHBICTHI
KOChUTa aJMalTBIH OLTIM amyIibLIapIblH MUQPPILIK OLTIM Oepy pecypcTapblHa KOJDKETIMIUIITIHIH
mekTeyni 0oy wmocemeci ge Oap [6]. bimiMm OepymiH OapiblK JEHTeWiHIe HQPPIBIK
TEXHOJIOTHSIAP/IbI KOJIJIAaHY TIeAarorTapAblH OLTIKTUIINH apTTRIPYFa, OKY YIEPICiH KaHAPTYFa JKOHE
OlUTiM camachlH KakcapTyFa MyMKiHAIK Oepeni. bimiMm GepyniH *KOFapbl camachblH KaMTaMachl3 €Ty
YIIiH, OKY YAepiciHae OuTiM amymbLiapabiH THQPILIK O11iM Oepy pecypcTapbiH OelICeH Il KOJIaaHy
Ka3ipri TaHJaFbl MMeJaroruKaIbIK KaybIMIACTBIKTBIH ©3€KTI Maceneci 60sbn othip[7-8]. Lndpibik
OuTiM OepydiH epeKIIeTIKTepiH, aram alTcak, OLIIM aaymbl YIIH TYCIHIKTUIITIH, HaKThI
MOTIMETTEpAiH OOJIYBIH, AOPICTI KOCIHapiayaa HAKThl TYPiH TaHIay, OLTIM alyIIbUIapAbIH JTaF/bl,
OlmiM, OLITIKKE HETI3CNITeH OKY iC-OpeKEeTIHIH TYpJEpiH YChIHY, OUTIM Oepy/liH ASHICHIIiK capanay,
Japaiay MYMKIHAITiIH, OUTiM Oepyne 3aMaHayH JKOFapbl MHTCPAKTUBTUIITIH, MYJIbTUMEIVSUTBIFBIH
KaMTamachl3 eTulyiH eckepy KaxeT [9-10]. OcblfaH opaid, YCBIHBUIBII OTBIPFaH 3€pTTey
YKYMBICBIHBIH HET13T1 MaKcaThl - MUQPIIBIK TEXHOIOTUsIIApABI O11iM Oepy yaepiciHae KOIIaHyIbIH
TUIMAUTIITIH allKbIHJAY, OJIapJbIH OKY-TOpOMe MpOILECiH XKeTUAipyre, OlliM canmackl MeH Oacekere
KaOlJIeTTUIIKTI apTThIPyFa SCEpPiH Tajiaay.

3eprTey MaTepuaiaapbl MeH JjicTemeci. 3epTTey >KYMBICBIHBIH MAaKCaTblHA JKETy YLIIH
nudpasik OuTiM Oepy pecypcTapbl cabaKThIH OpPTYpJIl Ke3€HIHAE THIMAI TYPAEC KOJIAHBUIBI.
Kasipri Tanna 6yi1 pecypcrapra KOMIIBIOTEPIIIK OaFaapiiamaliap MEH OKBITY JKyHenepi, IeKTPOHIbI
OKYJBIKTAp, OKY-9AICTEMENIK Kypanjiap, BUPTYaabl 3€pTXaHAIbIK >KYMbICTap, OUTIMALI TeKcepy
KyHenepl kKoHe MYJIbTUMEAMSUIBIK TEXHOJOTHsUIapFa Heri3lenreH Iuardgopmanap skaraasl. Ocbl
pecypcTapIblH IIHAE BUPTYAAbl 3€PTXaHAIBIK KYMBICTAp OUTIM Oepy MPOIECIHIE EPEKIe pol
arkapajpl, ©MTKeHI ojap TaXIpuOe >KYPri3ydiH ACTYPJl KYpajd-KaOJAbIKTapblH KaXKeT eTIeH,
CTyJlEeHTTepre Taxipubenepal Kaiitanan opslHIayFa MYMKIHAIK Oepel.

3eprTey Moceneci TeOpUsIIbIK ((PrUI0coPUAIBIK, Me1aroruKaibIK, ICUXOIOTUSIIBIK, FHUTBIMU-
TEOPHSUTBIK €HOCKTEpIll Tajjiay, CajbICTBIPY, KYHeNey, YIriiey, KOPBITBIHIBUIAY); SMIHUPUKAIBIK
(OKy-oicTeMelniK KyKaTrTapibel Tajjay, cyxOarracy,cayalHama aiy, TOXKIpUOeTiK-IKCIIePUMEHTTIK
KYMBICTap);  CTAaTUCTHKAIBIK  (TOXKIPUOENIK-OKCIIEPUMEHT  HOTHXKENEpIH  MaTeMaTHKaJIbIK-
CTATUCTUKAJIBIK OHJICY XKOHE TalAay) daicTepi, HUGPIbIK O11iM Gepy pecypcTapbl Typajibl TaHBIMBI
cayaJlHaMachl; ©31H JaMbITy KaKETTUIIKTEPIH *KY3ere achlpy *KoHE ©31H-031 Koci0u-Te1aroruKaIbIK
JaMBITyFa MapIUaIbl JalbIHIBIFBl TUATHOCTUKATIAPHI KOJITaHBLIIBL.

Hudpaeix O61miM Oepymi Kypy — Kazipri TaHJa O3BIK eAECPAiH MEMIIEKETTIK casicaThIHbIH
6aceIM/IbI OaFBITHIH Kypyaa. OcbIFaH colikec Oi1iM Oepy KbI3METiH TEXHOJIOTUSUIaHIBIPYMEH KaTap,
OHBI I3TUICHAIPY MNPOLECIHIH XKYpyl, OJ Ka3ip TYIFalbIK-Oaraapiabl TYFbIp asChlHIAa KEHIHEH
Tapanyna. bizaix emimizae ae, metenae Ae O6uiM Oepy KylieciHae OOMBII KaTKaH TEPEH MpoiecTep
WHHOBAIIUSIIBIK O11iM Oepy HACOJIOTHUSCHI MEH dJ[ICHaMachl PETiH/E >KaHa MJICOJIOTHS MEH OuTiM
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Oepy oicHaMaChIHBIH KaJlbINTacyblHa oKemyie. OKbITYIbIH HHHOBALMSUIBIK TEXHOJOTUSIIAPBIH JKaHa
6itim Oepy mapagurMachIH Ky3ere achlpyFa 00lIaThlH THIMII Kypasl peTiH/Ae KapacThIpFaH JKeH.

binim 6epyniH MHHOBAIUSIIBIK TEXHOJIOTUSIAPBIHBIH 0acThl MaKcaThl-aJlaM/Ibl YHEMI ©3Tepill
TYpAaTBIH dNieMJIeTi eMipre naibiHnay. MyHIall OKBITYIBIH MOHI OKY IPOIECIH aJaMHBIH OJNEyeTTi
MYMKIHAIKTEpIiHE JKOHE OJapabl JKy3ere achlpyFa OarbITTay. bidiM WHHOBAIUSIBIK KBI3MET
TETIKTepiH JAaMBITHIN, OMIPIIK MaHBI3ABl MOCceJeNepi MICHIyiH MIBIFapMAIlbUIBIK SKOJAAPBIH
TaOyFa OaFbITTAJIBIN, IIBIFAPMAIIBUIBIKTBI aJlaM ©MIpiHIH HOpPMachkl MEH eMmip cypy (opmaceiHa
alfHaJIbIpyFa BIKMAN €Tyl Tuic. IHHOBaIMSHBIH MAaKCaThl-IoCTYpil JKYHEeMEH CalbICThIpFaHa
OKYIIBIHBIH KeKe OachlH camaibl e3repTy. bimiM Oepyneri MHHOBAIMSUIBIK KBI3MET OJIEYMETTIK
MaHB3IBI  TOXKIpuOEe  peTiHAe  aJaMHBIH  aJaMTepIIUIIKICH  ©31H-631  KeTUIIipyre
OarbpITTATYbIMEH, KOFaMIaFbl OapJIbIK KOJJIAHBICTAFBl TOKIpUOETEp/IiH TYpJeHyiH KaMTaMachl3 €Te
QJIaTBIHIBIFBIMEH MAHBI3/IbI.

JKahanaplK akmaparThlK KOFaMFa KaFaalbIHIaFbl OUTIMHIH Ka3ipri Ke3eHre XoHe OoJjaliax
QJIEYMETTIK-3KOHOMUKAIBIK ~ KWKETTUIIKTEpre  COMKEeCTiri  Typallbl OHBIH  JKaHApybl — TEK
YUBIMIACTBHIPYIIBUIBIK MHHOBALMSJIApFa FaHa €Mec, COHbIMEH Oipre MoHJ1 e3repicTepre, SFHU
KaJpiap AalbIHIAy TEXHOJOTHACHI MEH Ma3MYHbBIHA JKOHE FBUIBIMH 3epTTEeyNepAl JalbIHIayFa
HETri3/IeNTeH KaFaiaa raHa aiTyra 6omaasl. EnmiH 3usTKepIik ofieyeTiH KaHFbIPTAThIH JIEyMETTIK
WHCTUTYT peTiHAe Oi1iM 03BIK 1aMy KaOileTiHe ue OOIyhl XKoHe, KOFaMHBIH, HAKTHI TYJIFAHBIH JKOHE
QJIeyeTTl KYMBIC OepyIIiHiH MyAIeepine ayan O0epyi THic.

biniM Gepyeri ”HHOBALMSIIBIK MPOIIECTEPIIH MOHIH TYCIHY/IE TIeIarOTMKaHBIH €Ki MaHbI3/IbI
MOceJecl OpbIH ajfaH, MearOTUKabIK TOKIPUOCHI 3epTTey, JKajMbliay KOHE TapaTy Moceleci JKoHe
TICUXOJIOTUSITBIK-TICIAarOTUKAJIBIK FBUTBIMHBIH JKETICTIKTEPIH TaXipuOere eHrizy moceneci. Jlemex,
WHHOBAaTUKa IOHI, MHHOBALMSJIBIK MPOIECTEPAIH Ma3MYHbl MEH TETIKTEpi OChI YaKbITKa JCiiH
OKIIAayJaHFaH €Ki e3apa OallaHBICTBI TpoHEecTepAl OipIKTIpy Ka3bIKTHIFBIHAA OONYBI, SFHH
WHHOBALIMSUIBIK MPOLIECTEPAIH HOTIDXKECT TEOPHUSUIBIK KOHE MPAKTUKAIBIK HHHOBALUSIIAPIbI
KOJIJJaHy, TEOPHUSI MEH MPAKTUKAHBIH TYWICKEH JKEPiH/Ie KAJIBINTACATBIH HHHOBALIMSIAPFA TCH OOJTYHI
KepeKk. MyHbIH Oopi MemarorukanblK MHHOBALMSIIApABI KYPY, UIepy *XKoHEe KOJJaHy OOHBIHIIA
0acKapyIIbUIBIK KBI3METTIH MaHBI3BUIBIFBIH KepceTeni. JleMek, MyFaiaiM jkaHa IeAaroruKajiblK
TEXHOJOTHSIIAP/IbI, TEOPHSIIAPbI, TYKBIPhIMIAMaIapAbl aBTOP, 31pieyIli, 3epTTEYIII, KOIJaHyIIIbI
JKOHE HaCcHXaTTaylllbl pPETIHAE opeKkeT eTe ananael. by mporecti Oackapy ©3 KbI3METIHJIE
opinTecTepliiH TIKIpHOECiH HeMece FBUIBIM YCHIHATHIH KaHa WAesiap MEH oicTep/i MaKCcaTThl
1pikTeyl, Oarayay/ibl )koHE KOJIAaHy/bl KamTamachi3 eteni [11].

KoraMHBIH, MOICHHETTIH >KoHE OUTIMHIH Ka3ipri Jamy >KaraalbIHAaFbl MeJarorukaiblk ic-
OpEKETTIH MHHOBALUSUIIBIK OaFbIThl KaXETTUIIr OlpKarap »araailapMeH aHbIKTaa bl bipiHiiaeH,
OOJIBIN JKaTKaH QJICyMETTIK-9KOHOMHUKANBIK e3repictep OuiM Oepy »KyHeciH, opTypJli TUOTET1 OKY
OpBIHJApbIHAA OKY IHPOLECIH YHBIMIACTBIPYJABIH 9JliCHAMAachl MEH TEXHOJIOTHUACHIH TyOereimi
KaHapTyAbl KaxeT eTTi. Exinmiaen, 6u1iM 6epy Ma3MyHBIH 13TUICHIIPY/l KYLIEHTY, OKYy MOHAEpiHIH
KOJEeMIH, KypaMblH Y3IIKCI3 ©3repTy, >KaHa OKYy I[IOHJEpIH €Hri3y OKBITYIbIH JKaHa
YUBIMIACTBIPYIIBUIBIK HBICAHAAPBIH, TEXHOJNOTHUSIAPBIH YAkl 13A€cTipydl Tajam erTTi. byn
Karaia MyradiMaep OpPTachIHAAFbl MEAarorUKaybIK OUTIMHIH pelli MeH Oenerni enodyip apTyaa.
YuriHmiaeH, MyFamiMAepAiH MeJarorukajiblK WHHOBAIMSIIAPIbI WUTepy MEH KOJJaHyFa JereH
KOe3KapachIHbIH e3repyi. OKy MpoOLIeCiHIH Ma3MYHBIH KaTaH peTTey KarJailblHla MyFaliM >KaHa
Oarmapiamanapibl, OKYJABIKTapAbl ©3 OeTiHIe TaHJayMeH FaHa eMec, COHBIMEH Karap
MearoruKaiblK 1C-OpEKETTIH KaHa dICTePl MEH TICUIAEPIH KOJIIaHyMeH Jie mektenai. Erep OypbiH
WHHOBAIIMSUIBIK ~ KBI3MET HETI3IHEH JKOFaphlJaH YCHIHBUIFAH WHHOBALUSIAPALI  KOJJaHyFa
OaiinmaHbIcThl OoJica, Ka3ip oy OapraH callblH TaHJaMallbl, 3epTTey cumarbiHa ue 601ybl. COHIIBIKTaH
MeKTel OacuIblIapbIHbIH, OimiM Oepyai O0ackapy opraHIapbIHBIH KYMBICHIHIAAFEI MaHBI3IbI OaFbIT
MYFaJliMJIep €HTI3TeH IeJaroruKalblK WHHOBALMSIIAPABI Tajjiay XOHE Oaranay, OJapIblH COTTI
JaMybl MEH KOJJaHBUTYBI YIIIH Karjgail jkacay Oonbim TaObLIaabl. TepTiHIIIIEH, KaImbl OiTimM
OepeTiH OKY OpbIHAAPBIHBIH HAPBIKTHIK KaTbIHACTapFa €Hyl, OKY OpBIHJIApbIHBIH KaHa YJITUIEpiH,
OHBIH 1IIIHJIe MEMJIEKETTIK €éMeC OKY OPBIHJAPbIH KYpy oJapiblH 0ocekere KaOieTTUTIrHIH HAKThI
JKaF A bIH TYFBI3]IBI.

35



Bupryanael 3eprxaHanmapAblH apTHIKIIBUIBIKTAPBl OJIAPIBIH TOYEJCi3 KOJDKETIMAUIITIHE,
TOXKipube HoTMXKesepiH OipHelre peT Tekcepyre OONMybIHNA, Ke3 KelIreH yakbITTa *oHe cabakTaH
TBIC YaKbITTa KOJIAHBUTYBIH]IA, COH/Iali-aK KayilCI3iK TaJanTapblH OPbIHIAYAbl KaXeT eTIEyiHIe
KepiHic Tabanel. MyHIall TOCUT CTYIEHTTEPIiH SKCHEPUMEHTTIK JaF[blUIapblH KaJbIITACTBHIPYFa,
(bu3HKaNbIK KYOBUIBICTApAbl BU3Yyalbl Typle OakbUlayFa *KOHE TCOPHUSUIBIK OUTIMII MPAKTUKAJIBIK
TypFbI1a O6ekityre piknan ereni[12-13].

Mpeican peringe «VirtLab of Physics 1.0» BupTyanasl 3epTxaHachIlHBIH KOMETIMEH
xyprizinerin  «Kapeik  uHTepdepeHuusacel. FOHT  Toxipubeci» 3epTXaHaibIK  HKYMBICHIH
KapacTeIpyFa Oonanbl. by ToxipuOeHIH Heri3ri Makcarbl — €Ki Mapayijiesib CaHbUIayJaH MIBIKKAH
MOHOXPOMATTBI JKAPBIKTHIH HHTEP(EPEHIUSIIBIK KOPIHICIH OaKbLIay KOHE JIa3ep COyJECIHIH TOIKbIH
Y3BIHJBIFBIH aHBIKTAy OOJBIN TaObuIabl. BupTyanasl miaardopma CTyIEHTTEpre SKCIEPHUMEHTTIK
KYPBUIFBIHBI Ke3 KEJIreH KOMITBIOTEpIIe HeMece 3epTXaHaja KalTa KypyFa, eJIey HOTHKEIepiH
Tanjaayra jKoHe WHTep(EpEeHIMSUIBIK YPAICTepAi HAKThl BU3yajabl Typle OakplIayra MYMKIHIIK
Oepeni. OcpUraiilna, BUPTYaIIbl 3€PTXaHANBIK JKYMBICTap OKY IPOIECIHE HHTETpalUsIaHFaH
JKarJaiga CTYIEHTTEpHiH TEOpUSUIBIK OUTIMIH ToXipuOemeH OalaHbICTBIpYFa, (H3UKAIBIK
KYOBbUIBICTAp/Ibl TEPEH TYCIHYTE XOHE 3epTXaHalbIK JafFAbUIapbl TUIMAI MEHrepyre OarbITTajaraH
MaHBI3IbI KYpas OOJIBIN TaObLIA b,

OKCIEpPUMEHTTIK KYPbUIFBIHBIH CbI30achl 1-cyperTe GepuireH.
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1-cyper. JI —ra3 sna3zepi; bII — na3epain Tok Ke3i; I —caHblIayblIapbl 6ap MJIACTHHA; J — 3KpaH

1601a 5.1. UHTEPOEPEHLIVA CBETA. OMbIT HOHTA

Vemanoexa Ne 1 Nazep(Nl)  Mnacriewacowensvm  3xpan Nurednca
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2-cypert — Buptyans 3eprxaHafarbl KOHABIPFBIHBIH CypeTi

Ochl BHpTyallb 3€pPTXaHAIBIK >KYMBICTA MOHOXPOMAT J>KaphlK K31 periHme nazep JI
KopekTeHaipy OnorbiabiH BII manenmingeri TymOnepmeH Kocbutansl. JKapblK Ke3iHeH KeiiH Oip-
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OipiHe oTe kaKbIH d KalBIKTBIKTAa TOPU30HTAIh OpHAJIACKAH OipHEIIe KXY KOJIACHEH CaHbUIayIaphl
O0ap Il muactuHa opHanackaH. TeMeHri >KaFblHIa OpHanackaH OypaHjgaHbl Oocara OTHIpbIN, [1
IUIACTUHAHBI )KOFaphI-TOMEH Ko3fanTapl. OChl IIacTHHaaH D KalbIKTHIKTa OPHAJIACKAH dKpaH/a
D wunHTepdepennus Oaiikananpl. KoMmrbiorep SKpaHbIHaH BUPTyalb 3epTXaHagarbl Txipude 2
cyperrerifeit kepinic Oepemi. CbI30aHBIH OH KarblHAA OCHI 3KpaHJarbl KECKIHHIH CypeTi
KepceTiireH. JlazepaeH MIbIKKaH cayse oTe KIHIIIKe, MOHOXPOMATTHI (KbI3bLT) OOJIFaH/IBIKTaH OHBI
’a3bIK AEKTPOMATHUTTIK TOJKBIH JIST KApacThIPaJibl 1a MbIHA TEHICYMEH OPHEKTEHII:

E(r,t)=E, -cos| o t— 27z-rj,

4 (1)

byn epuekreri E(rf) —t Me3eTiHIET1 XapblK KO3IHCH 7 KaAWbIKMbIKMaebl HYKTEIET1

TepOeTiCiHIH JEKTp OpiCiHIH KePHEYIIK BEKTOPBIHBIH Ka3bIKTBIKTAFbI IPOEKIUACH Oosca, E, —col
TepOeNiCTIH aMILTUTYAChI, @ — [UKJIII KHUUIIT, A — COyJIEHIH TOIKbIH Y3bIH/IbIFbI.

Jlazep coyneci muactunara [l TyckeHie OHIAFBI ©TE )KAKBIH, 91 JKIHIIIKE CaHbLIAyJaH OTKESH
KapbIK KO31HEH XKULIri Oipaell, yakpITTarbl (pa3a albIpbIMbl TYPAKThI, KOTEPEHTTI €Ki JKapblK K3l
naiina 6omamer.  OCBHI €Ki JKapbIK KO31HEH TapaliFaH XapblK COyJIeCiHIH KabarTacyblHaH IKpaHIa
uHTepepeHIHs KOpiHICIH Kepyre 001abl.

Koiiburran maprrap Herizinae MakcumyM A =kA xone munumym A = (2k + 1)%

miapTTapbl alblHaAbl. 3€pTXaHa >KYMBICBIHBIH MAaKCaTblHa COMKEC HKCHEPUMEHTTEH ColKec
HYKTeJep/Ieri )KaphlK jKOHE KYHIIPT KOJIAaKTapIblH KOOpAUHATAIAPbIH, OPBIHAAPBIH Ta0a/Ibl.

d
A=—-y.
D )
MaKCI/IMYM H_IapTLIHa 2-T eHI[iKTi KOP'ILIH, )KapLIK )KOJ'IaKTapI[LIH KOOp,Z[I/IHaTaJ'IapBIH aHLIKTafIMLIZ’;Z
kDA
Ve =—"7".
d 3)

3eprxaHa JKYMBICBIHBIH MaKcaThl OOWBIHIIA HSKCIEPUMEHTTEPAIH OpPKANHCBHICHI  YIIIH

UHTEPQEPEHIMSIIBIK  KOJNAKTBIH €Hl, SFHM KepIlijieC MaKCUMyMaap HeMece MUHUMYMAAp
L .

apachIHAAFbl KAIIBIKTBIK Ay = FN (4) ¢opmyna OoifblHIIA aHBIKTANAABI. AJ, COyJeJIEeHY

Ay-d . " . .
TOJIKBIHBIHBIH Y3bIH/IBIFbIH lzyT (5) popmyna OoitbiHIa ecenrteial. Ecenteynep HoTHXKeIepiH

KeCTere MM-JICH HM-T€ ayJlapbIIl )Ka3aIbl.

Byn sKCepUMMEHTTIH apTHIKIIBUIBIFBl CAaHABIK TEXHOJOTUSHBI KOJAAHY apKbUIbI OOJIbII
KaTKaH >KapblK KYOBUIBICHIH aHBIK TajjiayFa, TEOpUsSMEH TeKcepyre, KalTajam »acayblHa, IO
eJIIlIeyre MYMKIHAIKTIH JKOFapbl Oonybl. Mbpicanbl, HHTepPEpeHUMATBIK KOpIiHICTerl €Ki
CaHBLIAY/IBIH apaChIHIaFbl KOPIHIC BUPTYallb 3epTXaHaa 3-CypeTTe KOPCETUITCH.

3-cyper — Bupryannb 3epTxaHaaarbl HHTepdepeHnus KYObUIBICHIHBIH KOpiHici
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HNHTepdepeHITUsITBIK KOTaKThIH €HIH aHBIKTAy YIIiH caHbl N-Te¢ TeH 0O0JIaThIH JKapbIK
KOJIaKTaphl KipeTiH Ly apanbik enmieneni ae (4) TeHIey apKbUIbl aHBIKTaaAbl. N CaHbl apTKaH
calbIH Ay-IiH JOJIIT1 apTajbl.

4-cypet — UnTepdepeHIUsIIBIK HKOJAKTHIH eHi

Mpicaibl, MbIHA TOXIprOeHIH HoTIKecl OolibiHIa Ly=12 Mmm; N =9, d=0.135 mm, D=255

MM, Ay = LFN =133 MM, A= A%d = 0.000704 mMm = 704 HM;
DKcrepuMeHTTe As A », TOJIKBIH Y3BIHIBIFBIH OJIIICY/IIH Ke3ACHCOK KATEIITH aHBIKTANIbI.

Hotu:kesiep xoHe TajkbLiay. 3eprrey Oapoicbinaa «VirtLab of Physics 1.0» Buptyanas
3epTXaHaIbIK KYMBICHI apKBUIBI KapbIK HHTeP(EPCHIHICHIH, aran aiTkanma FOHT ToxipuOeciHn
OpBIHJIAY HOTIKENEpl TanfaHabl. BupTyanabl 3epTxana KypajajapblH NaiianaHy apKblUIbl alblHFaH
MoJTiMeTTep OipHele peT KaWTallaHbIM, OJIIIey HOTHXKEIEpIHAeri Ke3AeHCOK KaTellik MUHUMAJIbI
0ol By KypaliaslH HaKThl OKCTIEPUMEHT JKaFdaiiapbIMEH CaNbICTBIPFAH/Ia KOFAPHI IJIIKKE He
€KEHI1H KOpCeTTI.

OKCIIEpUMEHT  HOTWXKeNepl HMHTePGEepPeHIMSITBIK KONAKTApABIH  JKAIMbl  Y3BIHABIFHI,
YKOJIAKTap CaHbl, )KapbIK KO3/Iepl apachIHAaFbl alllIaKTHIK KOHE SKPAaHMEH apaKalllbIKTHIK HET131H]1e
ecenTeni. AJTBIHFaH KOJTaKTap apachIHJIaFbl KAIIBIKTHIK Ay 5KOHE TOJIKBIH Y3BIHABIFBI A TOMEHJIET1
KECTeJle KOPCETIITEH.

1-kecTe. DKCIIEPUMEHT HOTHIKEIepi

LN (Mmm) N d (Mm) D (Mmm) Ay (Mm) A (Hm) A\ (um)
12 9 0.135 255 1.33 704 5
11.8 9 0.135 255 1.31 695 4
12.2 10 0.135 255 1.22 646 6
11.9 9 0.135 255 1.32 699 5

Mynnarsl: Ay = LN / N — jkonakrap apachblHIaFbl KalIbIKTBIK, A = (Ay - d) / D — TonkbiH

Y3BIHIBIFBI, AL — K€3IeMCOK KaTelliK, OJIIey/IIH CEeHIMIUIITIH KOPCETEIi.

Kympbic GapbIcbIHIa HHTEPPEPEHIUIIBIK KOJTAKTapAbIH €Hl MEH CAaHBIHBIH apTybl Oy IIH
TONIITiH JKkakcapTaabl. Mpicanel, N caHbl apTKaH cailblH Ay MOHI JI9JIpeK aHbIKTalabl, Oy
BUPTYaJ/Ibl 3€PTXaHANbBIK XYMBICTBIH OKYIIBIIAPAbIH 3€pTTey MAafAbUIApbIH JaMBITyFa BIKIAJ
€TEeTIHIH KepceTeNl. 3epTTey HOTHXKeNepl BUPTYaJAbl 3€pTXaHANbIK >KYMBICTAPIbIH (PU3UKAIBIK
KYOBIIBICTAPIBI  TYCIHIIPDY MEH MPAaKTHKAIBIK JaFAbUIapAbl JaMBITyJa THIMII  €KEHiH,
CTYIEHTTEPIIH TEOPUSIIBIK OLTIMIH MPAaKTUKAMEH YHWJIECTIpyre »oHe CaHJIbIK TEXHOJIOTHSIIap/bl
MEHTrepy apKbUIbl OoaaKk MaMaHJapAbIlH KOCiOM KY3BIPETTLIIrH apTThIpyFa MYMKIHJIK OepeTiHiH
nonennenai[14-15]. AnslHFaH JOEpeKTep KOPCETKEHJEH, €CENTeNreH A MOHJEpl KBI3bUI JIa3ep
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COYJIECIHIH CTaHJAPTTHI TOJIKBIH Y3bIHABIFbIHA (=700 HM) coiikec Kememi, OWJ1 BUPTyasabl 3epTXaHa
apKbUIbl OJIICYIiH CEeHIMAUITIH pacTtaiinbl. COHbIMEH Karap, MHTep(EpeHIMUIBIK JKOJIaKTapabIH
CaHbl apTKaH CalblH Ay MOHIHIH JOJIIT1 JKaKcapaThIHbI OaiKanaabl, Oy OKYIIbUIAPABIH 3EpPTTEY
JaFAbUIapblH TaMBITYFa OH bIKHan eTefi. CanpICThIpMaibl TalAay KepCETKEHIEH, BHUPTyalabl
3epTXaHa TOMEHJICTiIeH apTHIKIIBUIBIKTapFa ue OOJIbI:

JXapbIKk K631 MEH ONTHUKAJBIK AIEMEHTTEPAl HAKThl KOJJAHYIBIH KaKeTi JKOK, Kayilci3mik
epexerIepiH caKTay TajanTapbl OOIManIbl.

KaremikTep HEMece COMKECCI3IiK OpPBIH allFaH JKaFaaiiaa Toxipuoe OipHelne per KaiTanaHa
ayaipl.

3epTXaHajbIK KYMBICTBI K€3-KEJITeH yaKbITTa, cabaKTaH ThIC OpbIHayFa 00Jabl.

WHTEepdepeHIMSITBIK JKONMAKTApIbl CAHMABIK TYpPIC OJIIICYy JKOHE MKOJIAKTap apachIHIarbl
KAIIBIKTBIKTAP/Ibl €CENTey apKbUIbl IKCTIEPUMEHTTIH HAKThl HOTHKECIH amyFa Oosapl.

KopbiThinabl. JKorapsl 0Ky opbIHIapbIHIAA TUGPIBIK O11iM Oepy pecypcTapblH MEHI€PIreH
OimiM anymbiiap Oonamiakra KociOM MamaH, OJICKep MyFaliM pETiHJE epeKIIeIeHeIl.
MHHOBaMSUTBIK TEXHOJIOTHSIIAPBI MEHIEpreH MaMaH o3 KociOiH cy#imn, (Qu3ukaibik OuTiMaepiH
OPTYPJIL OMiC-TOCUIEPMEH THIMII JKEeTKi3e alaabl, OKy INpPOIECiH HWHTEPAKTHUBTI, OKYIIbIFa
OarpITTaTFaH JKoHE HOTIKere OarjmapnanraH ere anangsl. COHBIMEH Karap, LHQPIBIK
TEXHOJIOTHIIApbl KOJIJaHy Oi1iM Oepy carmachlH apTThIPYFa, OKY MaTepHAaJIbIH BU3yalU3alisIIayFa,
MPAKTUKAIBIK JaFAbUIapIbl JaMBITYFa, OKYIIBUIAPJIBIH MOHTE JCTCH KbI3BIFYIIBUIBIFBIH KYIICHTYTE
’KOHE OJIap/IbIH ChIHU OWJIay KaOleTiH KaJBINTAaCThIpyFa MyMKIHAIK Oepeni [15-17].

JlereamMeH, HUQPIBIK TEXHOJOTHsUIApABI THIMII TMaligajgaHy YIIiH OipkaTap MaHbBI3IbI
bakTopimapapl eckepy KakeT: OUTIKTI memarortapAbl MaiblHAay, OUTIM ailyIIbIapAblH TUQPIBIK
JaFAbUIaPbIH JaMBITY, 3aMaHayl MH()PaKYpbUIBIMIBI KAMTaMachl3 €Ty XoHE MUMPIIBIK TEHCI3IIKTI
KOI0 MacesieNiepi Ha3apaaH ThIC KaaMaybl THiC. byi OarbITTarsl sKyiieni )KyMbIC OKY YAepiCiH THIMII
eTyre, OiTiM Oepy camachlH KOTEPYTe JKOHE OUTIM alTyIIbIIapIblH KOCiOM KY3bIPETTUIIrH HBIFAaUTyFa
MYMKIHJIIK Oepeti.

KopeIThiHabI1aH Kelle, TU(PIIBIK TEXHOJIoTHsIap 011iM O6epy jKyHeciH >KaHFBIPTYIbIH HET13r1
Kypajbl peTiHle KapacThIpbUTYybl Kepek. Onapasl TONBIK KOJJIAaHy apKbUIbI OKY YAEPICIH carasl,
KOJDKETIMII JKOHE WHKJIIO3UBTI €TiN YHBIMAACTBIpYFa O0Jajbl, CTYIEHTTEPIH KOCIOM JKOHE JKeKe
KaOlTeTTepiH JaMbITyFa >KaFaai acanaabl, COHBIMEH Karap, eiH OLIiM caylachiHIaFrbl 0dceKere
KaOUIeTTUIIr MEH MHHOBALMAJIBIK QJIEYETiH apTThlpyFa MYMKIHAIK Tyaasl. biniMm G6epy npouecinie
IUAQPIBIK TEXHOJIOTUSTIAP/IBI THIMI €HT13y — OOJalIaK meaarorTapblH K9C10M JEeHTeiH KoTepyIiH,
OumiM Oepy camachlH >KakCapTy[blH KOHE OUIIM alylIbUIap/blH HIBIFApMAIbUIBIK, CHIHU OWjay
JaFAbUIAPBIH KAJIBITACTHIPYABIH MaHBI3/IbI YKOJIBI OOJIBIN TaObLIAIBI.
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BAKHOCTH IU®POBOI'O OFPA30OBAHUSA B ITOJITOTOBKE BY AYIIUX YYUTEJIENA
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AnnoTtanus. B Hacrosmiee Bpemsi o0ydeHHe OyAyIIMX MEIaroroB Mo HCHONB30BAHUIO IH(POBBIX
00pa3oBaTeNbHBIX PECYPCOB SBISETCS OIHOW M3 BaXKHBIX 3ajlad 00pa3oBaTebHbIX opraHu3anuii. Lludpossie
00pa30BaTelIbHbIC PECYPCHI HE TOJIBKO CIIOCOOCTBYIOT 3 PEKTUBHON OpraHU3aluy yueOHOro Iporiecca, HO |
MPEJOCTABIAIOT OOYYAIOUMIMMCS IIHPOKHE BO3MOKHOCTH JUIsl MPOPECCHOHATHLHOTO  CaMOPa3BUTHSL.
HudpoBuzanus cucteMbl 00pa30BaHus MO3BOJISET MOISPHU3UPOBATH YUEOHBIH MPOIIECC U afallTHPOBATh €ro
B COOTBETCTBHHM C TpeOOBaHUAMHU BpeMeHHU. [[udpoBoe oOpazoBaHmre — 3T0 OpraHu3ais y4eOHOro mpoiecca
C HCIMOJIb30BaHUEM IHU(PPOBBIX TexHoJorud. IIpuMeHeHHe HMUGPOBBIX TEXHOJOTHH B 00pa3oBaTeIbHOM
mporiecce MO3BOJICT TMPEMOJaBaTeNIIM HE TOJbKO MepeaaBaTh 3HAHWSA, HO W KCIIONb30BaTh Pa3JIMYHBIC
PECYPChI, MOBBINIATE UHTEPEC O6y‘IaIOHII/IXC$I, MOTHUBHPOBATh UX U 3HAKOMUTHL C COBPEMCHHBIMHU METOdaMU
npumnoiy4eHus 3Hanuil. [ludpoBbie 00pasoBaTelbHBIE PECYpChl — 3TO PECYPChl, HEMOCPEICTBEHHO
HCTIOJIb3yeMbie B 00pa3oBaTeNibHOM Tporiecce. B JaHHO# cTaThe paccMaTpuBaeTCs 3HaueHHE IUPPOBOTO
00pa3oBaHUsl B MOATOTOBKE OyIylIMX Yy4HTeNeH. AHaIM3UPyeTcss MPUMEHEHUE HU(PPOBBIX TEXHOJOTHH B
COBpPEMEHHOH cucTeMe 00pa3oBaHUs, HX pPoJib B (opMUpOBaHWUHM TPO(ECCHOHATFHOW KOMIETEHTHOCTH
OyIyIIUX IMeNaroros, a Takke 3(p(HekTUBHOCTH IUAPOBBIX 00Pa30BATEIBHBIX PECYPCOB U OCOOCHHOCTH UX
WCTIOJIb30BaHUSI.

KnawueBble cioBa: mnudposuzanusi o0pa3zoBaHus, UUQpOBEIE 00pa3oBaTeNbHBIE PECYpCHI,
MOATOTOBKA OYIYIINX Y4YHTeNel, HOBbIE TEXHOJIOTHH, KPOCCIIaTOPMEHHOCTh
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Annotation. Currently, training future educators to use digital educational resources is one of the
key challenges for educational institutions. Digital educational resources not only contribute to the effective
organization of the learning process but also provide students with extensive opportunities for professional
self-development. The digitalization of the education system enables the modernization of the learning
process and its adaptation to contemporary demands. Digital education refers to the organization of the
educational process through the use of digital technologies. The application of digital technologies in
education allows teachers not only to impart knowledge but also to utilize various resources, enhance student
engagement, motivate learners, and introduce them to modern methods of acquiring knowledge. Digital
educational resources are tools directly used in the educational process. This article explores the significance
of digital education in the training of future teachers. It examines the use of digital technologies in the
modern education system, their role in developing the professional competencies of future educators, as well
as the effectiveness and specific features of utilizing digital educational resources.
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Axademux E.A. bexemos amvindaswt Kapazanowl ynueepcumemi, Kapazanowl, Kazaxcman

Anparna. byn makanaga mH(QOpMaTHKa TOHIH OKBITYIBIH Ka3ipri Ke3eHJeri ©3eKTi Macenenepi
KapacTeIpbutafpl. Kazakcranmarel OiniM Oepy JKyHeciHOe COHFBI KbUIAAphl LTUQPIAHABIPY CasCaThbIHBIH
eHTi3inyi nHpopMaTHKa OHIHIH MaHBI3BIH APTTHIPHIN OTHIP. 3epTTey OaphICHIHIA TTOHHIH Ma3MYHBI, OKBITY
ozicTepi MeH KOJAAaHbUIATHIH [1€AarOrMKalblK HHHOBALMAIAP TaJAaHAbl. MaKanaHblH ©3€KTUIIN — aybUIIBIK
KOHE KalallbIK MEKTENTep apachblHJarbl MaTepUANbIK-TEXHUKAIBIK albpMallbUIBIKTapAbl  a3aiTy,
MYFaTIMIEPAiH KoCIOM KY3BIPETTLNITiH KETUIHIpY >KOHE OKYIIBUIAPABIH alTOPUTMAIK OWIAYBIH JaMBITY
KOKETTUIITIMEH TycCiHIipineai. 3epTTeyaiH MakcaThl — WH(OPMATHKAHBl OKBITYIBIH THIMII KOJIAPHIH
aHBIKTAll, XaJIBIKAPaJbIK TaKipubOenepnai OeiiMaey apKbUIbl OUTIM camachlH apTThIpy. OIICTEMENiK Heri3
PETiHAE CalBICTHIPMANbl TalAay, FBUIBIMU SAcOMETTepAl Kyleney >KoHe IeNarorHKallbIK TaKipuOenepai
KUHAKTAy KOJMaHbUABI. HoTmkemep kepceTkeHael, OKpITyma >xobanblk omic, STEM wuHTErpamusicel,
poboToTexHUKa, UUPPIBIK OimiM Oepy mnardopmanapblH TNalAadany THIMIUNK Oepeni. Tankpuiay
0aphIChIH/IA OKYIIBUIAPABIH MOTHUBALMSICHIH apTThIpyFa OarbITTaiFaH gamification, onuMnmuaga >KoHe
MPAKTUKANBIK JKoOamapAsplH peni ambuiasl. MHpOpMaTHka TMoHI OKYIIBUIApFa TEeK KOMITBIOTEPIIK
CayaTTBUIBIKTBI YHpETINl KaHa KOWMai, ONapAblH alTOPUTMIIK OWJAYbIH, JOTHKAIBIK Tajaay KaOileTiH,
HIBIFAPMAIIBUTBIK QJICYETiH JKOHE 3aMaHayd LUQPIBIK OpTaja eMip cypy JarAbUIapbIH KaJlbIITACTBIPAIBL.
KopbIThIHABIAa TIOHAI OKBITYIBIH CTPATErHMsJIBIK MaHbI3bl alKbIHIAMIBIN, OONaIlakTa OHBI JaMBITY YLIIH
MaTepranblK 0a3aHbl HBIFAWTY, MYFANIMAEPAIH Y3IKCI3 KociOW JaMybl JKOHE XalbIKapallblK TKiprOeHi
OeifiMJiey KaXKETTIrl TYKbIPBIMIAJIbI.

Tipek co3nep: napopMaTHKa, OKBITY 9ficTepi, HHGPIAHIBIPY, ANTOPUTMIIK OJay, TeJarorHKaIbIK
WHHOBaLMsJIap.

Kipicne. Undopmaruka Kasipri 3aMaHfbl FHUIBIM MEH OUTIMHIH KapKbIHIbBI JaMbIT Kele
KaTKaH cajlalapbelHbIH Oipl Oombinm caHamagel. On TeK KOMIBIOTEPIIK OarnapiaManap MeH
TEXHUKaHbl MEHIepy IIoHI €eMeC, COHBIMEH KaTap OKYLIbUIAPJABIH aJTOpPUTMJIK OWJayblH,
JIOTUKAJIBIK TaJIay KAOUIETIH JKOHE MIBIFAPMAIIBUIBIK SJICYETIH TAMBITYFa BIKIAJ €TETIH MaHbI3 b
OarbIT peTiHze epekuieneHeni. XXI raceipia OimimM Oepy sxyieciHiH 6acklM OaFrbITTapbIHBIH Oipi —
nupIBIK KOFamMra OeiMJeNnreH, akKmapaTleH >KYMBIC ICTEH allaThblH, JKaHa TEXHOJOTHSUIAPIbI
urepyre KaOueTTi TyJiFa KaibInTacTeipy. OChbl TYpFbIIaH anfaHnia, MHPOPMATUKAHBI OKBITYAbIH
TUIMI1 OICTepIH KeTunipy epekie o3ekTinikke wue.Kazakcranna «Uudpasik Kazakcran»
OarapiamMacblHbIH =~ KaObUIAAaHybl, OuTIM Oepyli >KaHFBIpTyFa OaFbITTalfaH MEMJIEKETTIK
CTpaTerusylap MeH >KaHa OKY CTaHJapTTapblHBIH EHTI13Ulyl MH(pOpMaTHKa IOHIHIH MOpTEOeciH
apTTHIPBIN, OHBIH OLTIM Oepy >XyHeciHAeri OpHbIH KYIIEHTTi. JlereHMeH, OKBITY OapbIChIHAA
MIENIMIH KYTETIH MoceJielep a3 eMeC: MEKTENTepAiH MaTepUaIBIK-TEXHUKAIBIK 0a3aChIHBIH
OPKEJKLIIri, MYFaliMACPAIH KociOM JasipibIFbIHBIH SKETKUTIKCI3Jir, OKYy Ma3MYHBIHBIH YHEMI
KAHAPTYABl KaXKET €Tyl >KOHEe OKYIIBUIAPIBIH KbI3BIFYIIBUIBIK IEHTeHiHIer ailblpMaIibuIbIKTap.
By xxaiiTTap MHPOpPMAaTHKA ITOHIH OKBITYbI )KaH-KAaKThl 3€PTTEY I KaXKET eTeIl.

WNHpopMaTHKaHbIH FBUIBIM pETiHIE Maiia OONMybl >KOHE KAJBINITACYhl OTKEH FACHIP/IBIH
eKiHIII KapThIChIHAH OacTananbl. MH(popMaTuKaHbIH 3€pTTEHTIH aiiMaFbl — aKIapaTThIH KYPbUIBIMbI
MEH OpTaK KacHeTTepl, COHbIMEH Karap aJaM TIpLIUTTiHIH TYpJl calachlHAa akKmaparThl 137eY,
KHMHAY, CaKTay, TYPJICHAIPY, KETKi3y jkoHe mNaiinanaHy ypaicTepiMeH OaillaHbICTBI Macenenepi
KaMTHIbl. AKNapaTTblH ayKbIMIbl KeJieMi MEH aFbIMbIH OHJEY aBTOMAaTTaH/BIPYCHI3 >KOHE
KOMMYHUKAIUS KYHECIHCI3 JKy3ere achlpy MYMKiH €MeC, COHJBIKTaH 3JEKTPOH[bI €CenTeyill
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MallMHajJap MEH  3aMaHayd  akMaparThlK  JKoHE  KOMMYHHMKAIUSUIBIK  TEXHOJOTHsUIap
MH(OPMAaTHKAHbIH 1pTei AApOCH )KoHE MaTepHallIbIK 0a3ack! 1a Oomnbin Tadbuaas [1].

AKMnapar >keHiHJe 3aMaHayH FbUIBIMH KO3KapacThl JOJIME-IaJ TYKbIpbIMIaraH KUOepHeTHKa
«aracel» HopOept Bunep 1 Gommpl. OHBIH MIKIpIiHIIE: «... aKmapar — OI3iH JKOHE Ce3IMIMI3IIH
CBIPTKBI OpTara OeiiMeny ypaiciHae ofaH KaObUIIaHFaH MarblHaHbI Oenriiey». KubepHeTnkanbiH
naiina 6omysl 1948 xbutel OCHl FanbIMHBIH: «KubOepHeTHka HeMece jkaHyapiap MEH MalliHAJaFbl
Oaitanplc TIeH Oackapy» KITaObIHBIH IIBIFYBIMEH OalIaHBICTHIPBLIAABL. ATaifaH KiTanTa
0acKapbUIaTBIH JKyHenepre OpTak TEOPHSACHIH »acaylblH KOJIJapbl, Oackapy oHe OaiaHbIC
npo0semMaapblH KapacThIpy 9JlicTepl HerizaenreH 0onarbiH. IHGOpMaTHKaHBIH OChl aHBIKTaMaChlH
tycinaipe kene, A.Il. EpmioB Tarbl ga: «FbUTBIMIApABIH CABICTBIPMAJIbl TYPHAE KApPaThUIBICTAHY
(Tabufu) >KOHE KOFaMJIBIK OOJbIT O6JiHyiH TyciHe Keie, 013 coHJa Ja, TYCIHYIIH TYBIHIbI
NPUHIUITEPIHE KOHE OHBIH aTpuOyTTaphIHA, )KaCaHIbl, OMOIIOTUSIIBIK OHE KOFaMIIBIK JKyienepae
aKImaparThl OHJICY 3aHJBUIBIKTAPBIHBIH Oipiiri (KaJdFbI3IBIFBI) Typajbl KepiHIiCTepre Ccoikec,
MH(pOPMATHKAHbl JKapaThUIBICTAHY FHUIBIMIApHI TIOHIHE JKaTKbI3aMbl3. MHopMarukansl ipremi
FBUIBIMJIAP KaTapblHA ATKbI3FaHBIKTaH, aKlapar TYCIHIT1 OHbl OHJEY YpPAICTEpl XKallbl FHUIBIMU
MarbIHaFa ue 0oyiaael» — Aem aran oTTi. Kopinaran opraHblH (9JIEMHIH) OKBI-TAaHBUIFAH Y31H]IICIHE
(6enerine) akmaparThlK MOJIETb KYPBUIFaH1a, MHPOpPMATHKa JKEKe FBUIBIM PETiIH/IC 63 KYKbIFbIHA He
oomanpi[2].

Anam KbpI3METiHIH OapiblK CajachlHBIH ayKbIMABI TYpHAE aklaparTaHybl >KaFaalbIHAA,
nH(pOpPMAaTHKA MOHIH Ke3 KeJTeH FhUIBIMMEH OaiylaHbICThIpyFa Oonaabl. Meicassl, Guiocopusimex
OallUTaHBICBIHAA OJIEMHIH IKYHEIIK-aKImaparTelk OciiHeciH, ¢uiosorus MeEH Tia OilriMiHIe
(Garmapmamanay >kyiieci, MOTIHIIK pPEIAaKTOp, MOTIHII aMBIPBII TaHy XKYHeCi, KOMIBIOTEPIIiK
ayJapMa Kypalgapbl, )KacaHAbl MHTEIUIEKT )Kyieci), MeTeMarnka, (pu3uka, S5KOHOMHUKA OOMBIHIIIA
(KOMITBIOTEPITIK  MOAENbILY), OeliHeney xoHe Tpaduka (TpaduKTIK penakropiap, AW3aiiH,
MyJabTUMEINa KyHeci), T.c.c. MHdopmaTukaHblH (QyHAaMEHTaIbAbl HETi31 MbIHA OeJiKTepleH
TYpajabl: TEOPUSIIBIK HMH(POpPMATHKA, aKIMapaTTaHABIPy Kypalgapbl, aKMapaTThIK TEXHOJIOTHIIAp,
aneymerTik uHpopmaruka. Teopusiablk nHPOpMaTHKa — HHPOPMATUKAHBIH (PHIOCOPHSIIBIK HEri3l,
MaTeMaTUKAaJIBIK XKOHE aKIMapaTTHIK MOJEINbCp MEH allTOPUTMIEP, COHIAi-aK aKmaparThIK KyHeep
MEH TEeXHOJIOTUSUIap/IbIH jk00aay skoHe KYpY oiCTepiH KapacThIpabl.

AKnapaTTaHjplpy  Kypaijzapbsl — OarjapiaMasblK, TEXHHUKAJIBIK  OOdbIl  OesiHesl.
barmapnamanbikka skydenik OarmapiamanblK Kypangap (onepanusuiblK okyie, Oarmapramanay
XKyheci MeH Tuiaepi), om6e0ad, MamMaHABIKKA OarbITTalIFaH Kypanaap, TeXHuKanbikka — JIK, sxyMbIc
CTaHLUSIAPBI, AKMapaTThl €Hri3y-lublFapy Kypanaapbl, DEM-nHiH xeninepi, xkommbtorepaik (KT)
KOHE TelleKOMMyHUKausuiblK TexHojorustiap (TK) oxyienepi »karaasl. Opra MEKTENTIiH
MocenesiepiH KaMTUTBIH MHQpOpMaThka OeJiriH MekTen HH(opMmaTtukacel Jien araiibl. KeHecTik
noyip ke3ingeri ogeduerke Oy tepmuH anraml pet 1979 xputsl AIl. EpiioBTeIH jKeTEKIIUIITIMEH
XKapblK KepreH: «Mekren HHPOPMATUKACHI — TYXKBIPBIMJIAMAaphl, KarJaibl *KoHE OoallarbDy
artel ipremi eHOeri apkbuibl eHrizuiml [3]. Onga mekren WHMOpPMATUKAChl MEKTENTErl OKY
npouecinae DEM-ni KonaaHyasl 3epTTEHTIH kKoHE OarnapiiaMalblK, TEXHUKAIBIK, OKY9IICTEMEINIK
XKOHE YWBIMAACTBIPY apKbLIbl KaMTaMmachl3 €TEeTIH HH(POpMaTUKaHbIH Olp TapMmarbl pETIHIE
aHbIKTaIbl. Kasipri uHpopMaTruka Kypcehl IyHHEKY3UIIK MeJaroruka icinjae TeHecl KOK KyObUIbIC
CaHaJabl.

3eprrey 00BEKTICI — JKaimbl OuTiM OepeTiH MeKTenTepnaeri nHpopMaTHKa MOHIH OKBITY
porieci.

3eprrey MoHI — HWH(GOPMATUKAHBI OKBITYAAFbl ONIICTEMENIK Heri3Jep, MeAarorukaiblK
TOCLI/IEP JKOHE OKBITY Ma3MYHBI.
3epTTeyniH MakcaThl — HWH(pOpPMAaTHKAa MOHIH THIMII OKBITYABIH FBUIBIMH-9ICTEMEINIK

YKOJITAPBIH aHBIKTAIl, XaJIBIKAPAJIBIK TOKIprOenepai OeriMiey apKblIbl O1J1IM carachlH apTThIPY.
3epTTey MiHIETTEPI:
l. WNHudopmaTrkaHbl OKBITYIBIH TEOPUSIIBIK JKOHE 9/1ICTEMENIK HET13/IepiH Tajjay.
2. Kasipri 6iniM O6epy *KyHeciHaeri 03eKTi Macenenepal Kyieney.
3. NHHOBaMSIIBIK 9/licTep MEH 3aMaHayd TEXHOJOTHUSIIAPABIH THUIMIUIITIH HET13/ey.
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4. XanpIKapalIbIK ToxKipuOenepai capanTtan, onapasl Kasakcran >kargaiibiHa OeiliMaey
YKOJIIAPbIH alKbIH/AY .

5. NudopmatrkaHbl OKBITY CallachlH apTThIpyFa OarbITTalIFaH YChIHBICTAP JKacay.

3epTTey omicTepi pETiHIE CaIbICTHIPMAlbl Tajjaay, IEJarorUKalbIK TaKipudenepai

KyHeney, FhUIBIMA O/IeOHMeTTepre IOJIy KoHE XallbIKapalblK ToKipuOeHi Oedimuaey Tociiaepi
KOJITaHBUI/IBL.

3epTTeyiH FBUIBIMH TYXXBIPBIMBI — WH(OPMATHKAaHBI OKBITYJAa WHHOBAIMUIBIK 9JIICTEpP.l
KYHeIi TypAe eHri3y, MyFaliMIepAiH KociOM Ky3bIPETTLIITIH Y3/AIKCi3 apTTHIPY KOHE OKY MPOLECIH
XalbIKapajdblK ToXipuOenepre coiikec YHBIMIACTBIPY AapKbUIbl OKYIIBUIAPABIH aJTOPUTMIIIK
OWJIaybIH JAMBITHIIN, OJApJbIH HUMPIBIK KY3BIPETTUITH JKaHa JCHreWre KeTepyre OOaibl.
Ocsuraiima, Kipicrie 0eiMae 3epTTey TaKbIPBIOBIHBIH ©3€KTUIIr Heri3aenin, oObeKTiCl MeH MoHi
aMKBIHAAIIbI, MaKCcaT-MIHICTTEp OENTiJeH Il XKoHE dAiCTeMENiK Heri3aep KepceTunai. byn angarsl
OeniMIep/Ie KapacThIPIIATBIH MACEIICTIEP IiH KYHel TYpAe TalJaHyblHa MYMKIHIIK Oepei.

3epTTey MaTepuaaapbl MeH daictepi. [lenarorukansik 6iimM xKyhecinaeri nHpOpMaTHKa
KYPCBIH OKBITYIBIH OMICTEMENIIK JKyheci Oec Typil e3apa HepapXualblK Typjae OallaHbICKaH
KOMIIOHEHTTepIeH Typaabl. Onmap : MOHAI OKBITY MakKcaThl, Ma3MYHBI, OIICTepi, TypJiepi MeH

Kypangapsl (1-cyper).

MasmyHbl

MakcaTt

OKbITY Kypangapbl

aﬂ,iCTepi
YiibimpacTblpy Typaepi

1-cyper — OKBITY Kylieci KOMIIOHEHEHTTEPiHIH 63apa Oail1aHbIC

OKBITYZIBIH 9JIICTEMEITIK JKYHecCl IereHiMI3 —OKbITY/AbIH THIMLUIITIH apTThIpyFa OaFbITTaIFaH,
OKy IHpOIECiHIH ©e3apa OaillaHbICKaH XoHe Oip-OipiHe ceOemuri OONAaThIH OKBITY TYPJIEPIHIH,
(dbopManapeIHBIH KOHE JKOcmapiay MEH OTKi3y KypalJapblHbIH, Oakbulay MEH capamnTayibiH,
TY3ETYJEpiHIH pPETTeNreH >KUBIHTHIFbL. WH(pOpMaTKaHbl OKBITY OAiCTEMENiK >Xyileci — OKBITY
TOCUIIEPIH aJTrOpUTMIEY, KYHeney, MakcaTThl aHbIK TY)XKBIPbIMIAy HEri3iHAe MYyFaliM MeH
OKYUIIBUIAPJBIH ©3apa op ajlyaH opeKeTTecTikTepiH KaMTuabl. COHABIKTaH »XyHene yiperymi
(MyraniM) — cabaKTap/IbIH JKETEKIIICl, ajl, YHpeHyIl (OKYIIbl) — OKY OOBEKTiC1 OOJIbIN TaOblIaabl

binim OepyniH >kanmel MaKCaTTapblH, OHBIH IMIIIHAE MEKTEeNTe >Kalmbl OuTiM OepyliH
MakKcarTapblH, ©31HIH 3aHAbl KOPHl HETI31H/E MEJaroruKaIblK CasiCaThIHBIH JKaJIbl MPUHIIATITEPIH
KaJIBIITACTBIPAaTbIH MEMJIEKeT aHbIKTanm Oenrineiini. byn OarpiTTa anmeiMen OuniM  Oepyniy
TYMaHHCTIK CHIATHI, Kbl aJaM3aTThIK KYHIBUIBIKTAPIBIH JKOFaphl TYPYHI, alaM eMipi MeH
JICHCAYJIBIFbI, ’KEKE TYJIFaHbIH €PKiH JaMybl, a3aMaTThIK TOpOUE JKoHEe OTaHFa JereH CYHiCIEeHIITIK
O1piHIII OpBIHIA TYPAJIBI .

3eprrey Marepuaniapbl petinae Kaszakcranmarbl xanmbl OutiM OepeTiH MeKTenTepiiH
nH(pOpMAaTHKA TOHIH OKBITY TaXipuOenepi, MEMIIEKETTIK HOPMATHUBTIK KyxkaTtTtap, «Lludpibik
Kazakcran» OargapiaMachl, OTaHIBIK JKOHE IIETENIIK IeJaroruKaiblK 3epTTeyjep albIHIbI.
CoHbIMEH KaTap, COHFbI JKbUIJAphl >KapHsUIaHFaH XaJblKapajiblK FHUIBIMH Makajanap MeH OLIiM
Oepyai undpranappyra apHaiFaH O6asHIaManap J1a HeTi3ri IepeKKe3 peTiHe naiaanaHbulas [4-5].



3epTTey KYMBICBIHBIH HETI3T1 oficTepi OipHeme OarbITTa YHBIMAACTBHIPBUIALI. BipiHIiaeH,
CaJIBICTBIPMAJIBI TAJIJAY SicCi Koiaanblabl. by onic apkeuibl Kazakcrannarsl HHPOpPMAaTHKA MOHIH
OKBITY >karmaiibl OunissHaus, IctoHus xoHe OHTycTiKk Kopes cuskTel mudpisik OutiM Oepyre
TaOBICKA KETKEH eJJIEpiH TOKiprOenepiMeH canbICThIphlLAbl. HoTmkecinae, meTenik yiariiepain
apTHIKIIBUIBIFBI MEH O013/11H OU1iM Oepy Kyiecine OerimMaemyi MyMKiH TYCTapbl aWKbIHAAJIBI [6-7].

Exinminen, FeUIbIME o/ieOueTTepal Kyieney onici nmaiinananpuiabl. COHFBI OHXKBUIIBIKTA
MH(POPMATUKAHBI OKBITYFa apHaJFaH €HOCKTEp TAJIJAHBIN, OJIAPJbIH Ma3MYHBI IEIarOrHKaIIbIK
WHHOBAIMSUIAp TYPFBICBIHAH capallaHibl. Ocipece, OKYIIBUIAPIbIH AJITOPUTMIIK OMJIaybIH JaMBITY,
OarmapiiamMalniay TUIACPIH MEHTEPTY KoHe KHOEpPKAYIINCI3IiK MOJICHUETIH KAJIbINTACThIPYFa KAThICTHI
eHOeKTepre epeKIe Ha3ap ayaapbuiisl [8-9].

YuiHmiaeH, MeJarorukaiblK TOXKIpUOeIepal KUHAKTAay oOJici KOJAaHBUIABL. by ymriH
OpPTYPJIi MEKTENTEP/IE JKYPTi3iIreH OKy YACpICTepiHIH HOTHXKeNepl KapacThIPbUIBII, OKYIIbLIAPAbIH
MOTHBAIMACHIHA BIKNAT €TeTiH (akropiap >KyideneHmi. Meicaibl, >XOOAJIBIK OKBITY, OHBIH
TeXHOJIOTUsUIaphl  (gamification), onMMMIIMAAANBIK KO3FABICTapAbIH ocepl 3epTrenai. MyHpmai
ONICTEP/iH apTHIKIIBUIBIFBl — OKYIIBUIAPBIH IOHTE JIETCH KBI3BIFYIIBUIBIFBIH aPTTHIPHIT KaHa
KolMaii, oJapAbIH €3 O€TiHIIe 13/IeHy JaFIbUIapbIH JaMbITaThIHbI Oaiikanas [10-11].

TepriHmIiieH, camanbslK TanAay oAici KomaHwUIAbl. byn omic apkpuibl MH()OpMATHKAHBI
OKBITYJ]a KOJIJAHBUIATBIH WHHOBALMSUIIBIK KYpaJAapAblH THIMALIIr: Oaramangsl. MaoceneH,
pobotoTexnuka yiipmenepinid, STEM 3epTxaHanapblHbIH >KoHE IUQPIBIK IIaThopMatapabiH
(mbIcanbl, Moodle, Kahoot, Google Classroom) GitimM carachlHa TUTI13€TiH BIKITATBI AaHBIKTAIBI [ 12-
13]. ConpiHza, 3epTTEy OApBICHIH/IA HHTSPIPETAIMSIIBIK JJIIC T€ MaliAaIaHbUIIbl. byl o/1ic FRUIBIMU
JepEKTep MEH MPAKTUKAJIBIK TOKiprOenepai Tycinaipyre MyMKiHaik Oepai. Hotmkecinne, nadop-
MaTHKa TIOHIH OKBITYIaFbl HET13T1 KUBIHIBIKTAD MEH OJap/bl HICUTY JKOJAApblHA KATHICTBI KEIICHII
KOPBITBIHABIIAp JkKacanael. Ocbutaiiina, KOJJAHBUIFAH MaTepualgap MEH OicTep 3epTTey.iH
FBUIBIMHM HET13IUTITIH KaMTaMachI3 €Till, aJIbIHFaH HOTHXKEIEPiH 00bEKTUBTLIITTHE BIKIAT €TTi.

Hotunxenep MeH TaJIKbLIay. 3epTTey HOTHXKECIHIE HH)OPMATHKAHBI OKBITYIBIH Ka3ipri
KE3CH/JIeTi 0ACThl KUBIHIBIKTAPBI MEH OJIap/Ibl MIEITY JKOJIaPhl aHBIKTAIIIBI.

1-kecte — UndopmaTHKa NIHIH OKBITYIAFBI MJceJieJsiep sKIHe LIeNry K0JIIapbl

Maceute Cebenrepi Il ey :koapapbl
Kommsrotepnepaiy eckipyi WHBecTHIMS MEH TEXHUKAJIBIK JKana xa0apIKTap caThIN ay,
KOJIJIAy IbIH a3]IbIFbI MEMJICKETTIK Oarapiiamaiap
MyranimMaepaid OUTiKTIIr Koacibu gamy KypcTapbIHBIH Y3aikci3 OiiM KeTinipy, OHJIaiH
JKETKITIKCI3IT KypcTap, ToKipuoe
OKBITY Ma3MyHBI barnapnamanapasiH eckipyi Python, Scratch, JavaScript cusKTbI

TIJIEP/i SHTi3Y
Oxky1ibutapabiH MoTHBanuschl | Kommbrorepi Tek oibiH Kypasisl | Gamification, onumMiuazaanap,
peTiHze Kepy KOOAITBIK YKYMBICTAP

NHHOBAIMAIBIK dAICTePAiH HITHKeIepi
3eprTey OaphIChIH/Ia MHHOBAIMSUIBIK TOCUTAEP I KOMAAHY IBIH THIMILUTIT] TOEIISH/I.

2-kecte — UHHOBAUMANBIK dAicTepAin THiMAIIIri

ojic Typi ApTBIKIIBLIBIFBI Hatukeci

7KobaapIk amic [IprFapManbLIBIKThL nambitazabl, | OKyIIbLIap HAKTHI OHIM 931pJIek i
MIPAKTUKAHBI KYLISHTe/1

STEM nrerpauusicel | [Tonapanbik 6aiinaHblc OpHATAIbI WHxeHepIliK oiay KaJbllTacabl

PoGoToTexnuka barmapnamanaynel  ic  xy3iHge | MoTuBauusi apTaipl, TONTHIK >KYMBIC
yipereni JAFJbICHI 1aMUJIbI

Gamification CabaKThl OMBIHFA YKCATAbI KpI3bIFYIIBUIBIK KYIICHE I, OelIceH ik

apTaabl
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Nudopmarrka MmazMyHbl — ANTOPUTMIIK Oisiay — JIOTHKAIIBIK Tajaay |
udpasik cayaTTsulbIKk — YKaHa TexHonorusapasl MeHrepy — XKobanbik Toxipude

Byn cxema nH(popMaTrKa NOHIH OKBITY/IBIH JaMy JIOTUKACHIH KOpceTei: OUTiM Ma3MyHBI
— olylay naFaputapbl — HOUQPIBIK CayaTTBUIBIK — JKaHAa TEXHOJIOTHSUIApPAbI MEHrepy —
MIPAKTUKAIBIK KOJI/IaHy.

XanbIKapaibIK TOKipuOe sxoHe Kazakcran.

OJeM enjepinae nHGopMaTUKaHBl OKBITYFa epekine KoHUI OesiHeni. Mebicainbl, DCTOHHS,
Ounnsaaus, OHTycTik Kopes mekrenTepiHne Oarmapiiamanay epTe ChIHBINTapiaH OacTajajbl.
Kazakcranga ma oceiHmait ToxipuoOenep enrizumin sxkareip: Code.org, Hour of Code cusakTh
XaIIBIKAPAJIBIK JKoOallapra OKYIIbUIAp KaThicyaa. Ajaiina, O131iH enjge 0acThl Keaepri — OapiibiK
MEKTEeNTep/ie TeH MYMKIHTIK jkacaiMaybl. COHABIKTaH XaJbIKapaJbIK ToXipuOeH1 Oelimier,
KEPTUTIKTI epeKIIeNiKTep/Ii ecKepin y3ere acelpy Kaxer [14-16].

Tanksinay. Kaszakcranmarsl mHGOpMaTHKaHbI OKBITY TXKipHOeci XaJblKapaiblK JeHreiMeH
CAJIBICTBIPFaHAa OipKartap KETUIMIpyIdi KakeT ereli. OCTOoHHsAa Oarmapiamainay Oacrayblin
CBIHBINTaH OKBITHUICA, Kazakcranga omi ne opra OybiHAa eHriziieai. OUHISHIUSAAA Op MEKTENTe
STEM 3eprxananapel 0Oonca, 6i3qe Oy Tek ipi Kanmamapaa morbipianrad. OHryctik Kopesma
poOoTOTEXHMKA YITTHIK Oaraapiamara eHrisiireH, an Kazakcranaa on Tek (QaxynbTaTuB TYpiHAE
nambin keneni [17-18].

CLIL texHonorusiiapbl apKbplibl HHGOpPMATHKA MOHIHIH Ma3MYHBIH TUIIIK KY3bIpETTEpPMEH
uHTEeTpanusuiay Monem Marterpanus — Oy OipHemre Oemikrepni, KyWenepai HeMece IMOHIEPIi
OipTyrac, yileciMai xkyiere OipikTipy mporieci. byl YFbIM FHUIBIMHBIH, TEXHUKAHBIH, dJICYMETTIK
XKoHEe OuriM Oepy JKyHelepiHiH Typii cananapblHia KEHIHEH KoJjaHeuianpl. bimiMm Oepymeri
UHTErpanus — OUTIMJII TyTac KaObUIAay/bl, ToHAPABIK OalIaHBICTHI JAMBITY/BI )KOHE JKaJbl OLTiM
O0epy KY3BIPETTUTIKTEpPIH KaJBINTACTBHIPYAbl KaMTaMachl3 €TETIH MAaHBI3Ibl IEAaroruKajbIK
npuHIMIL. byn Tocin goctypuni 6iniM Oepyne e, HudpIbIK )KoOHe HHHOBALUSUIIBIK TEXHOIOTUSIIapIbl
SHT13y/Ie e ©3eKTi 00bIN TabbuTa R [19].

CoHbIMEH Karap, WHTErpanusi — MOHJEP apachlHAarbl ©3apa OalIaHBICThl HBIFANTY, O1TIM
TyIIBIIAPABIH OKY JKYKTEMECIH >KEHUINETY, OJIap[blH aKmapar aixy YACHIH KEHEHTY JKOHE OKY
MOTHBAILIMSCHIH apTTHIPY Iporieci. by mporecte FeuTbIMaap KypAesi KeleH i Macenenepi oipiece
3eprreial. Meicanbl, «amaM FapbIlTay, «ajgaM Koramia», «ajaM TaOWFaTTa» CEeKUIAl MIcelesep
OipTyTac KapacTelpblianbl. MHTerpamus — Oyl e3apa ThIFbI3 OaliaHbICTarbl OipbIHFAl KyHeHi
KQJIBITITACTBIPYBIH 9p1 MPOIIEC], 9p1 HOTHKECI, COHBIMEH Karap FaJbIMIAPIbIH KaKbIHAACYbl MEH
e3apa BIKNaJIAaCybIHbIH KepiHici. OKy OapbIChbiHIa OUIIM anyllbUIap/blH OWbIHIA TaOWUFH Typie
«Henixren?», «Kanaii?», «Kaitnau?», «Erep comnaii 6o1ca He 60maabI?» A€TeH caH Typill cypakTap
TyblHAaliabl. CabakTap MEH MOHAEPAIH CaHbl apTKaH CailblH, OUTIM amylIbUTapAbIH KYHAETIKTI
kecreci KypaeneHe tyceal. COHABIKTAH OKBITYaFbl MHTErpalys OUIIM alyliblFa QJIEMHIH JKEKe
OeuiKTepiHiH 63apa OalllaHBICBIH KepceTeTiH O11iM Oepyi THic.

bana oxky OacranraH corTeH Oactam AyHHEH1 OipTyTac Kyile peTiHae Kepyre IaF/bUIaHybl
KEepeK, OHJa Jp OJIIEMEHT e3apa ThIFbI3 OalimanpicTa Oonanbl. Kazipri 3amaH kargaiibiHIa
WHTETPAIUs YFBIMBI aJ1aM KbI3METIHIH KOITEreH cajlalapblH/Ia — YKOHOMHUKAJIA, dJICYMETTIK JKOHE
casici eMip/ie, OHEpKAciNTe, IEHCAYNIbIK CaKTay >KyHeciHjie xoHe OuniM Oepy cananapbliHia KeHiHEH
KOJJIaHBUTBIT ~ Kenemi. [lemarormkaga WHTErpamust OKBITY TIPOIECiHAEC JKaHa OarbIT  —
WHTETpaIUsUIaHFaH OKBITY TOCUTIHIH HETi31 peTiHae KapacThIpblaaabl. JKambl anFania, HHTErpaus
— Oenrini 61p KYOBUIBICTBIH, O171IM Oepy KYHECiHIH, JYHHETaHBIMHBIH HEMEeCEe alamMIap apachlHaFbl
KAapbIM-KATBIHACTHIH TYTACTBIFBI MEH OIpJiriH KalmblHAa KeNTipy Kypanbl. MHTerpaunus HaKThI
Karmaimap MeH OuTiM O6epy MakcaTTapblHa Kapai Typili pesaepdl aTKapaabl: oi — Oipae MEXaHH3M,
Oipze TexHosorus, O6ipAe 9J1ic HeMece TICll, COHIali-aK HOTHXKEe MEH KYH peTiHzae KepiHic Tabaibl.
WHTerpanusHbelH TYTKI MaKCaThl — OJIeM KYOBUIBICTAPBIHBIH, HBICAHJIAPBIHBIH, JTYHHCTAHBIM MEH
MOJICHHETTIH TYTac OCMHECIH KaBITACTHIPY.
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By nporiece OimiM anmymibiiap yIIiH Ae, epecekTep YIIiH Je Kypaeni cunarka ne. OcbiFan
OaiiTaHbBICTHI Ka3ipri yakbITTa jKeKe-)KeKe jkoHe KeOiHe Oip-OipiHeH Toyelsci3 OKBITBUIBII KYPreH
OKy IIOHJIEpIHIH Ma3MYHBIH HMHTETpalysay KaXeTTUrri apteill oTblp. Kazipri Oimim  Oepy
KYHeCiH]Ie MHTETpalUsUIaHFaH cabaKTap Meaarortep apachlHaa epeKile KbI3bIFYIIBUIBIK TYIbIPAIbI.
Mynnait cabaktap moHapaiblK OaiilaHbICTapFa HETi3JeNreH cabakrap CHSIKTBI  MYKHUSAT
TANBIHIBIKTEL )KOHE MYFAJIIMHIH JKOFapbl KociOW mebepuirin Tanamn ereni. CoHbIMeH Oipre omap
MYFaJIIMHIH II€OCPIIITiH KETIIAIPYTe )KOHE IaMbBITYyFa )KarF1an kacanipl. [lenarorukanbik TypFbIIaH
WHTETpaIUsUIaHFaH calak Jen OipHelle MoHHIH MaTepuaniapbl Oip OpTaK TaKbIPHIKA HETi3IelnreH
cabak Typi TyciHuteni. MyHmai cabakTapIblH HET131H/Ie WHTETPATUBTI-TAKBIPBITITHIK TOCII KaThIP.
Bbyn Tocinm Oenrinmi Oip TakbIPBINTHIH Oacka MOHIEPMEH OailIaHBICBIH OpHATy apKbUIbl OUTIM
aNyIbUIApABIH  YFBIMIAPABI, KYOBUIBICTApABI JKOHE OCWHeNnepal TyTac opi KemeHIi Typhe
KaObU11aybIHA MYMKIHIIK Oepei.

CoHbIMEH KaTap, 3epTTey HOTIKENepl OKYLIbUIApJbIH MOTHUBALMSCHIH apTTHIPY YILUiH
TOCTYPIIL 9MIICTEP JKETKITIKCI3 eKeHiH KepceTTi. JKoOanbIK KyMbICTap, OJIMMIIHAAaIap, XaKaToHaap
OKYIIBLIAP/Ibl MPAKTHUKAIBIK TKIpUOEre TapThill, ONApAbIH IOHIE JEreH KbI3bIFYIIbUIBIFbIH
KymeiTeni.Ocbl HOTMDKENEpAl €CKepe OTBIPBIN, WH(POpPMATHKA TOHIH OKBITYAa WHHOBAIMSUIBIK
o/icTep/l KeHIHEeH eHri3y — O1J1iM canachlH apTThIPYAbIH 0aCThl IAPTHI €KeH1 aHBIKTANJIbI.

KopsiThinabl. XKypriziiren 3eprrey HOTIKenepi WHPOpPMATHKA IIOHIH OKBITY Kasipri
3aMaHfbl OUTIM Oepy >KyHeciHIH eH ©3€KTl >KOHE CTpPAaTerMsuIbIK MaHbI3[bl OarbITTaphIHBIH Oipi
eKEHIH alKbIHIAIbl. Byl TMOoH OKyIIbUIapFa TEK KOMITBIOTEPJIIK CayaTTBUIBIKTBI YHPETIN KaHa
KOWMal, onapAblH alrOpUTMIIK OMIAayblH, JIOTUKANBIK Taljay KaOUIeTiH, NIbIFapMaIIbLIbIK
QJIeyeTiH KOHE 3aMaHayd HU(PIIBIK OpTaa eMip CYpy JaFabUIapblH KaJdbIITacThIpaabl. bipinmrieH,
3epTTey OapeicbiHna Kaszakctan MekrentepiHae WHGOpMAaTUKaHbI OKBITyAa o1 Jie IIenIiMiH
Tarmaral Macenenep 0ap eKeHAIr aHbpIKTamabl. OapablH KaTapblHAa — MATePHAIBIK-TEXHIUKAIBIK
0azaHbIH JKETKUTKCI3MIrl, aybll MEH Kalla MEKTenTepl apachbiHAarbl alIIaKTHIK, OKBITY
Ma3MYHBIHBIH JKEJIel KaHApyIbl KAKET €Tyl KoHEe MyFaliMIEpIiH KoCiOM MaspIibIFbIHBIH SPKEIIKI
neHreii. ExinmnieH, xanslkapaiblK TOKIPHOCHI Taay HOTHXKeCiHIe HHPOPMATHKAHBI epTe jKacTaH
OKBITYBIH THIMAUTITT monennaeHmi. OcrtoHusi, Ouunsamams xoHe OnHtycrik Kopes ToxipubOeci
KopceTKeHael, Oaraapiaamanay bl 0acTayblll OybIHHAH €HT13y OKYIIBUIAPABIH JIOTUKAIIBIK OMIaybIH
HBIFAUTHITI, TEXHOJOTHSIIBIK MOJICHHMETTI KalbITacThipansl. by Ttoxipubenepar Kazakcran
XKarjaiipiHa OeiliMaen KoNAaHy KaKeT.Y IIIHIIIIeH, WHHOBAIUSUIBIK OMICTEp/i (3KOOANBIK OKBITY,
STEM-unterpanusicesl, poOoToTexHHuka, gamification) KoiJaHy  OKYILIBLIApAbIH  IOHTE
KBI3BIFYIIBUTBIFBIH ~ aPTTBIPBIN, OJApABIH OUTIMII ToXipuOene KOJNJaHybIHA KON  AalllaThIHbBI
nonennaeHai. MyHmait onictepl KeHIHEH €HT13y apKbUTbl MEKTET OKYIIBUIAPBIHBIH KOCION Oar apbiH
HakThlIam, Oojlallak MaMaHJbIKKa eprepek Oedimaeyre Oonaabl. TepTiHIIIgeH, 3epTTey
KOPCETKEeHIel, OKYLIbUIApIblH MOTHUBALUACBIH KOTEPY YILUIH JOCTYpJi cabak YJrici >KEeTKUIIKCI3.
XKobanplk KyMbIcTap, OIMMIIMAAanap, crapTam-kodamap MEH XaKaToHJap OKYIIbLIapIbIH
HIbIFApPMAIIbUIBIK ~ OCJICEHAUNINH  apTTBIPBIN, OJNIApAbIH 63 OeTiHie OuIiM  13/eyre JAereH
KYJIIIBIHBICHIH KYLIEHTE 1.

ConbpiMeH KaTap, HMH(OpPMAaTHKa IIOHIH OKBITY CamachlH apTThIPY YIIIH TOMEHJIEri
YCBIHBICTAp Kacajibl:

> aybUI J)KOHE KaJla MEKTENTEPiH OipJielt MeHrel/ie TeXHUKAIBIK KypalapMeH KaMTaMachi3
CTy;

> MyFalIMIEpIIH Y3[IKC13 KociOM JaMyblH KaMTamachl3 €Ty YIIIH —XaJdbIKapasbIK
CTaHJapTTapFa cail Kypcrap YUbIMIACTBIPY;

> OKy OarmapinamMachlH 3amMaHayd OaffgapiiaManay  TUIAEpIMEH JKOHE  IHUQPIBIK
TEXHOJIOTUSITAPMEH TONBIKTHIPY;

> XaJbIKApaJIbIK TOKIpUOenepi KepriliKTi epeKienikTepre OeliMaen eHrizy;

> OKYIIBUIAPJBIH MOTHBAIMACHIH apTTHIPATHIH 3aMaHayd MEAaroTUKaNbIK —oAicTepi
KCHIHEH Naiaiany.

Ocsl ycweIHBICTapABI icke acklpy Kazakcranmarbl OutiM Oepy camachlH apTTHIPHINT KaHa
KOWMai, »ac YpHakThlH IUQPIBIK MOACHHWETIH MaMBITHIN, €JAIH WHHOBAIUSJIBIK OJICYETiH
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Herraitanpl. Kopeita aiftkanga, nHpopMatuka — XXI FacelpablH oMOeOan Kypansl. byn monmi
TUIMJII OKBITY apKbUIbI 013 TEK JXKEeKEe TYJIFaHBIH FaHA €MeC, TYTAaC KOFAMHBIH TEXHOJIOTHSIIBIK
OonamarbiH KansinracTeipambi3. Erep Kazakcran mekrenTepinie nHhOpMaTUKa MOH1 XallbIKapaJIbIK
TOXipubesnepre cyieHir, xyilemni TypJae AaMbITblUICa, OHAA OONAlIaK YpHaK TeK TYTHIHYIIbI eMec,
’KaHa TeXHOJIOTUSUIApAbIH JKacayIIbIChl ACHIeiiHEe KOTepiIeIl.

HNHdopmMaTrkaHbl OKBITY MAceNeci CTyIeHTTepAiH OiiMi MEH IaFabUIapbIHBIH Op TYPIi AeHreiinme,
MOHJII KOFapbl JEHreile OKBIFBICHI KeJeTiH Oajanap YIIiH KaIIbIKTBIKTaH OKBITYFa JKYTiHyre Oonajbl.
MyHnaif  pecypcrapapl TaiijanaHy OKyIIbUIApFa MEKTeN OaFjapiamMachl IOHICPIHIH IKEKelleTeH
TaKBIPBINTApBIH €3 OCTIHIIE 3epAeneyre, MiHASTTepAl MICHIyre, OKbITYIIBUIApPMEH KAIIBIKTBHIKTaH KapbIM-
KaTblHAC Kacayra KoHE KOHCYIbTalusuIap anyFa, ChIpTTail oJMMITMananapra KaTbICyFa MYMKIHAIK Oeperi.
Bipak 6yu1 e3ziriHeH xypMeyi YIIiH KYH/II3T ~ MyFajliM OKYIIbIFa )KeJiAeT] KallbIKTHIKTaH OKBITY PECYPCHIH
KOpCEeTIll KaHa KOWMal, OHBIH JKEeTiCTIKTEPiH ME3TUI-ME3T1JT Kaaaraiall OThIPYBI Kepek.

MekrenTeri KOHE YHUBEPCUTETTIK HMH(OpMAaThKa KypCTapbIHBIH IIEKapalapblHBIH  aHbIK
emecriri. MTHpopMaTnka JaMybIHBIH KOFapbl KAPKBIHBI MYFaJiMre KOMIIBIOTEPIIiK MEp3iM/li MaTepuangapabl,
WuTepHeT pecypcrapslH yHeMI maipamaHyra Typa keneni. OKymisDiapAblH aepOec KOMITBIOTEperi xyiterni
JKYMBICHI OKy MaTepHalbIH IPaKTHKAJIBIK HWTEepPYyMiH Heri3l O0ibll TaObutansl. OKYIIBUIAPABIH ©31HIIK
KYMBICBI €pEKIIIe MOHTE He, OMTKEHi Oap yaKbITHIHBIH KOl O6JIiriH KOMIBIOTEPMEH KeKe )KYMBICTa OTKi3e/l.
HepOec KoMITBIOTEP 3epTTEy OOBEKTICI peTiHAe maiiiajaHpUIabl JKEKe KOMITBIOTEPMEH MXYMBIC iCTeyIiH
HeTi3ri OLTIMI MEH IaFaplIaphbl KaabIIITaca b,

KommnbroTep/i OKBITY Kypalbl )KoHE Kypallbl peTiH/e NalijanaHy CaHUTapIIbIK-TUTUEHAJIBIK HOpMatap
MEH IICKTEYylep/i FaHa eMeC, COHBIMEH Karap OpTYpJi OKBITY OMICTEpiHIH YVIJIECIMIH Je Tajar
erenmi. MUHpopMarnka OoHbIHIIA OiiM MEH HaFmbUIapAbl, Ke3-KeJITeH MEKTEH IoHI CHAKTBI, OKYIIBI TEK
cabakTapJa FaHa €MeC, COHBIMCH KaTap Oy MekTen WH(pOpMaTUKachiHIa aa Oaiikanaabl. COHIBIKTaH
OKYUIBUTApABIH OiiMi MEH JaFAbUIapbIHBIH OpTYpPJl JeHrelepl karaalblHaa HHOOPMATHKAHBI OKBITY
Maoceneci OipiHIN OpBIHFA INBIFAABI. barajmaynblH TONBIKKAHIABI OAaKbUIAYBIH JKOHE IKHMHAKTAIyBIH
VHABIMIACTBIPY VIONIH caFaT CaHBIHBIH JKCTKUTIKCI3MITl, COHBIH calmaphlHaH TeCTTepHi, kaz0ama
KYMBICTap/Ibl, )KEeKe TarceipManapabl (0asHaaManap, pedeparrap *oHe Tarbl 1a 0acKa) maijanany Kaxer.

Marepuangel yceiHY, OekiTy >koHe Oaxpuiay. KommbproTepreHAipy ToXipuOeci KUHAKTaIFaH
enIeperi 3epTTeyIiiep, eH aaabIMeH baThICTBIH TaMbIFaH eiepiH/ie *KacaraH KOPBITHIHIBI-0YII caslalarsl
HAKTBI KETICTIKTEpP KOMIBIOTEPIIEP/i KOJaHy ASCTYPIl OKBITY KyHeciH TyOereiini e3repreai ien 6omkayFa
Heri3 0epmeiiai. Ci3 KOMIBIOTEPAL 9AETTETi OKY MPOIECiHE SHIipe alMaiChI3 XKoHe 01 OUTiM OepyJie TOHKepic
JKacaipl en ymitTeHe aimMaiichi3. COHIBIKTaH KOMITBIOTEp JKaHa, KyaTThl Kypall peTiHAe OpraHuKaJIbIK
TYp/ie YiIeceTiH OKy MPOIECiHIH TYKBIPBIMIAMAChIH ©3TePTY KEepeK.

Wudopmarrka ic xy3iHIle TEXHUKAIBIK TYPFbIZIAH TAOWUFAT TIeH KOFaMJIaFbl aKmapar MeH aKnapaTrThiK
MpOLIECTEp Typajbl ipreli FeUIBIMFA aiHamanbl. MHpOpMaTHKa KypCHIHBIH >Kanmbl OimiM Oepy >koHe
MPAKTHKAIBIK MaHBI3IBLIBIFEl OJIaH 9pi YHEMI jkoHe Te3 oceai. Kypc yikeH rymMaHuTapiblk aneyerke ue. O
»Kac YPIaKThl aKMapaTThIK KOFaM/IaFbl JKeMiCTi KbI3METKe JalbIHAAy/la MAHBI3IBI PO aTKapaibl
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OCHOBHBIE HAITPABJIEHUSA U KJIFOYEBBIE I[TPOBJIEMbBI OBYYEHUA UTHO®OPMATUKE

ToabikbaeBa K.C.*, MarucTp ecrecCTBEHHBIX HayK
JaTtkadaeBa M.A., MarucTp negarorndeckux HayK

Kapazanouncxuii ynugepcumem um. axademuxa E.A.Byxemosa, Kapazanoa, Kazaxcman

AHHOTaIII/IH. B craree paccMaTpuBArOTCA AKTYaJIbHBIC BOIIPOCHI MPETIOJaBaHUA I/IH(l)OpMaTI/IKI/I B
YCII0BUAX I.IPI(l)pOBI/IBaL[I/II/I 06p3,30BaHI/I$I B Kazaxcrane. B IOCICAHHUE TOAbl LII/I(prBaSI TpaHC(l)OpMaL[I/IH
ycuiujiia 3Ha4YMMOCTb JaHHOro ImnpeaMeTa U IIOBBICHIIA Tpe60BaHI/I$I K Kad€CTBY Ipc€rnoaaBaHUs. B
HCCIICAOBAHNHN AHAJIMBUPYIOTCA COJACPKAHUE IIpEeEAMETa, METOIbI 06yquI/1;1 U BO3MOXHOCTH BHCAPCHUSA
neaarorutdycCKux HHHOBaL[PIfI. AKTyaJ'IBHOCTL TCMBI 06YCJ'IOBJ'ICH3_ HCO6XO,I[I/IMOCTLIO COKpalICHUA paBJ’II/I‘lI/Iﬁ
MCXKAY TOPOACKMMHU W CCIBbCKMMU HIKOJIaMU B MaTCpHUAJIBHO-TEXHUYCCKOM 06eCHe‘IeHI/II/I, Pa3BUTUEM
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MpopeCcCHOHANEHOW KOMIIETEHTHOCTH YyuHTened W (OPMHPOBAHUEM AaNrOPUTMUYECKOTO MBIIUICHUS Y
yuarmxcs. [{exap paboThl — BBISBUTH 3PQEKTHBHBIC TTOAXOBI K MPENOJaBaHUI0 HHOOPMATHKH W TOBBICUTH
KayecTBO 00pa30BaHMs 3a CUET aJaNnTalli MEXIyHApOJHOTO ONbITa. B kauecTBe METOIOB MCIIOIB30BATIICH
CPaBHUTEJIBHBIN aHAIM3, CUCTEMATU3alsl HAYYHOW JINTEPATyphl U 00OOIICHNUE TIENarOrHYSCKON MPAKTUKH.
Pesynprarel mokazamu, 49To mTpoekTHble MeTonsl, STEM-mHTerpamus, poOoToTexHmKa W mHu(poBBIE
oOpa3zoBaresbHbIe TIaTHOPMBI TIOJIOKUTENHFHO BIAAIOT Ha 00ydeHue. B xone o0CyKIeHns Moa9epKUBaeTCs
POJIb UTPOBBIX TEXHOJIOTHUH, OJUMIMA ¥ MPAKTUKO-OPUESHTUPOBAHHBIX 3aJ]aHUN B MOBBINICHUN MOTHBAIIUU
IKONbHUKOB. MIHPOpMAaTHKa HE TOJIBKO 00yYaeT MKOJIHPHUKOB KOMITBIOTEPHOM TPaMOTHOCTH, HO U Pa3BUBAET
Yy HUX alTOPHUTMHUYECKOE MBIIUICHNE, HAaBBIKM JIOTUYECKOTO aHaIHM3a, TBOPYECKUI TOTEHIMAT W HABBIKU
KU3HU B COBPEMEHHOW IUQPOBOH cpene. B 3akimroucHUE clienaH BBIBOJ O CTPATETHMUECKOM 3HAUYCHUU
MHGOPMATUKU JUIsI CUCTEMBI 00pa30oBaHHMsS W OO0O3HAYCHBI HAIPABICHUS €€ NaJIbHCUIICTO Pa3BUTHSL:
YKpEIUIeHHe MaTepHaIbHO-TEXHUYECKOW 0a3bl, TOBBIMIEHHEe KBAaTU(UKAIIMN TEeIaroroB M HCIOIb30BaHUE
MEXTYHAPOIHBIX TPAKTHUK.

KaoueBnsle ciaoBa: wuHpopMaTHKa, IUGPOBU3ALMUSA, METOABI OOYYCHHS, aJFOPUTMHYECKOC
MBIIIJICHAE, TIeJarOTHYeCKie NHHOBAIIHN

MAIN DIRECTIONS AND KEY PROBLEMS OF TEACHING COMPUTER SCIENCE

Tolykbaeva Zh.S.*, master of natural sciences
Datkabaeva M.A., master of pedagogical sciences

Karaganda Buketov University, Karaganda, Kazakhstan

Annotation. This article addresses the pressing issues of teaching computer science within the
context of Kazakhstan’s digitalization of education. Recent educational reforms have elevated the
importance of computer science and increased the demand for high-quality instruction. The study explores
the content of the subject, teaching methods, and opportunities for implementing innovative pedagogical
approaches. The relevance of the topic is linked to the need to reduce disparities in technological resources
between urban and rural schools, enhance teachers’ professional competence, and foster students’
algorithmic thinking. The purpose of the research is to identify effective strategies for teaching computer
science and to improve educational outcomes by adapting international best practices. The methodological
framework includes comparative analysis, literature review, and the generalization of pedagogical
experiences. Findings indicate that project-based learning, STEM integration, robotics, and the use of digital
learning platforms significantly enhance teaching efficiency. The discussion highlights the role of
gamification, competitions, and hands-on projects in motivating students. Computer science not only
teaches students computer literacy, but also develops algorithmic thinking, logical analysis skills, creativity,
and skills for living in a modern digital environment. The conclusion emphasizes the strategic importance of
computer science in education and suggests strengthening infrastructure, ensuring continuous teacher
professional development, and adapting international practices as essential steps for future advancement.

Keywords: computer science, digitalization, teaching methods, algorithmic thinking, innovations.
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Kopxoim Ama amwindazel Kvizviiopoa ynusepcumemi, Koisvinopoa k., Kazaxkcman

Angarna. bynm makamaza KeckiHAepAiH maiina OO0y epekIneniKTepiHe HeTi3eNTeH KemIeHIrenmi
(hM3UKAIBIK ecenTepl KYPaCTBIPYIBIH JIICTEMENK HETi3epi KapacThIpbuianbl. ONTHUKAIBIK KYOBUTBICTAPIBI
3epTTey OapbICBIHAA KAPBIKTHIH IIAFBUTYHI, CHIHYBI, HHTEP(EpeHIMICH], TUPPAKIUICH KOHE MOJSAPU3ALHUSICHI
CHSIKTBI HETI3Tl YFBIMIAP KapacThIpbUIaJbl. [ €OMETPUSIIBIK ONTHUKAHBIH HETi3ri 3aHIbLIBIKTaphIHA CyHeHe
OTBIPBIII, €CENTEP/li YIII AeHreire (0acTanKkpl, OpTa XKoHE KOFaphl) 06Ty apKbUIbl OJapAbIH KYPACTIIiK JeHrediH
aHBIKTAI aly YChIHBUIAABl. DU3HKANBIK ecenTep/i KypacTelpy OipHele oficke HeTi3Aeme i: TEOpUsIIbIK Tallay,
TOXKIpHOENiK MOJENb/EY, MAaTeMaTHKANIBIK €CenTeyep KoHE TpaUKalbIK 9icTep. Op ACHIeHIeri ecenTep
JKAPBIKTHIH MIAFBUTY JKOHE CBIHY 3aHJAphl, aifHajIap MEH JTHH3aNapAarbl KeCKIHACPAiH TY3UTy epeKIIemiKTepi
CHUSIKTBI HETi3r1 (M3MKaJbIK KYOBUIBICTapAbl KaMTHIbL. KemaeHreini ecenTepai KypacThlpy MEH OJIapibl OKY
YAepiciHe eHTi3ymiH MaHBI3ABUIBIFBI OKYIIBUIAPIBIH (U3UKAJIBIK 3aHIBUIBIKTAPIEl TEPEH TYCiHYiHE, JIOTUKAIBIK
oliyiay JaFabUIapbiH JaMbITyFa JKOHE ecell IIbIFapy JaFabUlapbiH XKeTuraipyre OarbiTtananpl. COHbIMEH Karap,
Makanaza opTYpJi ONTHKANBIK JKyHelepre HEri3lesireH Kypleli €CenTepiH MbICAlgapbl KEeNTIpijeni >KoHe
ONapJblH  IIENIy OMICTepl KapacThIPbUIAABI. 3ePTTEY HOTWXKeIepl (U3MKAHBI OKBITYIAa KOIICHI e
TarceIpMaap/ sl KOJIAaHyIBIH THIMAUTITIH KepceTenl koHe OlmiM Oepy ToxipuOeciHae KogaHyFa YChIHBUIAII.
Byt antic oKymibLIap sIH HIBIFAPMAIIBUTBIK KAOUIETIH JaMBITHII, TOKIPUOETIK )KYMBICTAP/IbI OPBIHAAYIa OHIAFbI
ONTUKAJIBIK KYOBLIBICTApbl TEPEHIPEK MEHIePYiHE BIKIAJ €TE/l.

Tipek ce3nep: onThKa, KOIJICHTEWsel TarchblpMa, >KapbIKTHIH TaOWFaThl, (DM3UKAIBIK omicTep,
KECKiH/Iep, TOKIPUOEITIK MOIEIBEY.

Kipicne. Ontuka — (u3MKaHbIH KapbIKThIH TaOUFAThl MEH OHBIH Tapajy 3aHbLIBIKTAPbIH
3epTTEUTIH MaHbI3Abl OesiMaepiHiH Oipl. OnNTuKaimblK KyObUIBICTapAbl 3€pTTey OapbIChIHIA
KAPBIKTBIH LIAFBIIYbl, ChIHYbI, HHTEP(EPEHUUACH], TUDPAKIUACH KOHE MOIAPU3ALUACH CUIKTHI
HEri3rl yYFeIMJap KapacTbIpbulaJbl. byn OGeniMHIH MaHbI3AbI 0emiri — KeckKiHJepiH naijga Oomy
epeKUIeNKTepiH 3epTTey, SFHU alHaiap MeH JHMH3aJIapJarbl KEeCKIHHIH TY3Uly 3aHIbLIBIKTApbIH
aHbIKTay [1].

Kazakcranaplk MekTen OarapiaMachiHia ONTUKA HETi3epl 8-ChIHBINTA OKBITHUIA/bI, all 9-
11 cuiHBINTapAa O TEPEHAETLIIN KapacTbipbuiaapl. Herisri oKynbIKTapablH KatapblHa b.A.
Kponrapt, T. IlpecuskoBa, P. bamapynsi, H.A.3akupoB, A. KapaOaTbipoB CHAKTBI aBTOpJIAp.IbIH
enoekrepi kipeni. Conpaii-ak, AnamuukoB H.IT., Koxxesaukos H.M., Koteipno T.B., Criupun I'.I.
CBIH/IbI FAJIBIMJIAP/IbIH (PH3UKa OKYJIBIKTAPhl MEH €CeNTep KHUHAKTAPbl KEHIHEH KOJIaHbLIa/Ibl.

Ou3MKaNblK €CcenTepli KypacThlpy OlpHeIIe oJICKe Heri3Jenel: TEOPUsJIbIK Tajjaay,
TOXKIpUOETIK MOJIENbCY, MAaTeMaTUKAJIBIK ecenTeyiep koHe rpadukanbik omicrep. Kemmenreitni
ecenTep/i KaparnaibiM TeOMETPHUSUIBIK ONTHKA 3aHIapblHAa CYHEHE OTBIPHIN, aliHa MEH JIMH3aJap IbIH
KECKIH TY3Y €pEeKILIENIKTEpiH ecenTey apKbUIbl KypacTelpyfa Oomnanbl. COHBIMEH Karap, Kypneni
ecenTepre ONTUKAJBIK acranrtap (MHUKPOCKOI, TEJIECKON), >KapbIKThIH TOJNBIK 1MIKI I[IAFbUIYBI,
KAPBIKTBIH Tapajly KbUIJaMJIBIFIHBIH ©3Tepyl CUAKTBI KYOBUIBICTApIbl KOCyFa Oomasl [2].

KonmaHpicTarel  ecenTep JKMHAKTAphIHBIH KarapbiHa Ky3HENOBTHIH, AKHHBIIMHHIH,
HcromunansiH, KanenoBansiH, KapkoBckuiimiH ecentep >XKuUHaKkTapbl Kipeai. byn »xunHakrapna
CaHJbIK, CanayblK, rpa(UKaIbIK, SKCIEPUMEHTTIK JKOHE KOJIJJaHOANIbl ecenTepAiH dpTypil Typiepi
KaMThUIFaH. ONTHKAJIBIK €CenTepAl LIelly OKYUIBUIAPJBIH JIOTMKAJBIK OWJIayblH JaMbITHIIM,
(bu3MKaNbIK 3aHIBUIBIKTApAbl TEPEHIPEK TYCIHYy1HE MYMKIHJIIK Oepei.
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Ochl Makanazna KeCKIHACPIiH maima O0ly epeKIIeNiKTepiHe HETI3[eNreH KOIIeHremi
ecenTepi KypacThIpy dicTeMeci KapacThIpbliaabl. JKapbhIKTBHIH IIAFBUTYy JKOHE CBIHY 3aHIapblHA
HETI3/ICJITeH eCenTep apKbUIbl OKYIIBLIAPIbIH OUTIMIH JKETUIAIPY KOJIAaphl YChIHBLIIAABI[ 3 ].

Marepuasgap MeH daicrep. byn 3eprreyne keckiHAepAiH maiiga 00y epeKIIeTiKTepiHe
HETI3/IeITeH KOIJIeHI el (PU3UKaIBIK ecenTep/ll KYpacThIpy dicTepl KapacThlpbuiaabl. EcenTepui
KYpacThIpy JKoHE Tayay OapbIChIHIa TOMEH/IETIIeH Marepraigap MEH 9/IicTep Mai1aTaHbUIIbL.
Kemnuenreini ecentepii KYpy YIIiH TOMEHJIET1 9ICTEP KOJIAHBUIIbI:

1. TeopusutbIK Tanaay aici:

- [eoMeTpHsUTBIK ONITHKA 3aHIAPBIH TAJIAY.

- JKapbIKTHIH MAFBUTYBI MEH CHIHYBIH CUTIATTAWTBIH HET13T1 JopMyIanap/ sl aHBIKTAY.
2. MareMaTuKabIK MOJICTIBILY SIIICI:

- KeckinHiH opHanacysl MEH CHIIaTTaMajlapblH €CENTEY.

. N 1 1 1
- JIun3a xoHe aitHa opMyliajapbiH Malanany —== + -

- OnTHKaIBIK XYHeIepaeri Kypaesi ecenteyaepal )Kyprisy.

3. I'paduxainbik omic:

- XKapbIk coynenepiHiH TPAeKTOPHUSICHIH ChI3Y apKbLIbl KECKIHHIH OPHANACYbIH aHBIKTAY.

- AliHa KOHE JIMH3AIap/aa KeCKIiH cally epekeepiH KOIIaHy.

4. DKCIIEpUMEHTTIK 9JIiC:

- JIaGopaTopHsUIBIK KYMBICTAp apKbUIbI €CENTEP/IiH AYPHICTHIFBIH TEKCEPY.

- OnTUKaIbIK Kypasiaap apKbUIbl allbIHFAH KECKIHJIEP/IIH CUIIaTTaMalapblH aHBIKTAY.

Ecenrepai KUBIHABIK ACHreHiHe Kapail yII TOIKa 06y 9/1ici KOJIIaHBLIIbL:

1. bactanke! neHreu:

- JKapbIKTBIH TY3y CBI3BIKTHI Tapaiybl, IIAFbULy JKOHE CBIHY 3aHJApbIHA HETi3/IeNreH
KaparnaibIM ecenTep.

- a3k aiiHanapaarbl KECKiHIED.

2. Opra aeHreii:

- Cdepanbik aifHamap MEH JIMH3JIapIarbl KECKIHICP/IiH Naiiaa O0IybIH ecenTey.

- JInn3za dhopmynachlH maiiiajgany apKblbl KECKIH KAIIBIKTHIFBIH aHBIKTAY.

3. XKoraps neHrei:

- Kypnmemi ontukanblk kyienepraeri (iduH3a-aiiHamap KOMOWHAIMSICHI, MHUKPOCKOIL,
TENeCKON ) KECKIHACPIH TY3LTyiH Tayay.

- OnTHKaNBIK acnanTtap/a KeCKiH ajly epeKIIeNiKTEepiH eCenTey.

KopsIThiHabI: Oepinren ecenrtep OacTankbl, OpTa >KOHE >KOFapbl JCHTEWIl OKYyIIbUIapra
apHanraH. JKa3wIK aiiHajgaH OacTaibll, JTUH3AJaFbl KECKIHIEpTe, O/laH KEeHiH KypAelNi ONTHKAaJBIK
xKyuenepre ereni. byn omic oKymbLIapabIH JIOTUKAJIBIK OWjay KaOUIETIH JaMbITyFa, (PU3UKAIIBIK
3aHJIBUTBIKTAPIbl TYCIHYTE, JKOHE HAKThl OMIpJe ONTHKAIBIK KypalaapAbl KOJIAaHY MAalllbIKTapbIH
KaJIBINTaCThIpyFa KeMeKkTeceal [4].

Ocbl omicTepii KOJAaHY apKbUIbl 3€pTTE€y HOTHXKEJIepl albIHFaH eceNnTepliH TEOPHUSUIbIK
Heri3/iepre COMKEeCTIrIH KoHE olapAbl OKY YAEpiCiHAe TUIM/1 KOJIJaHy MYMKIHIIT1H KOPCETTI.
TanceipmanapabiH KYpbUIBIMBI YCHIHBLIA/IbI, COHBIH 1ITIH/E:

— Oacrarnkpl IeHrei-cypeTTep/ii carnajibl Taujay.
— opTaia AeHrei-KeHUIIeTIIreH MOAENbep HEeTi31HAe MapaMeTpiep/i ecemnTey.
— KOFaphl JICHIel — MaTeMaTHKaJbIK o/licTep MEH OaFaapiaMalblK jKacaKTaMaHbl KOJJIaHa

OTBIPBIMN, Kyplenl QU3NKaIbIK KYObUTBICTApIbl MOJETBIEY.

Keckinmepni  KadbITACTBHIPY-ONTUKANBIK, T€OMETPHUSUIBIK  JKOHE  MaTeMaTHUKAaIbIK
NPUHLMITEPAl KAMTUTBIH Kypleni @usukanblk mpouecc. Ocbl  epeKIeniKTepal Tanjaay
AQHAIUTUKAIIBIK OWJIay[bl NAMBITHIN KaHa KoiiMail, COHBIMEH Karap OKY IpOIECiH KOPHEKi KoHe
KBI3BIKTHI €TETIH (pr3rKa OOMBIHINIA KOTI JSHT eI TarChIpMasap/Ibl )kacayra MyMKIHIIK Oepeni [S].
Keckinaepai KaaplnTacThIPYyAbIH HET13r1 IPUHIUITEP]

Keckinnep opTypii *oa1apMeH KaJlbIITacybl MyMKIH:
OnTHKaNbIK dicTep-aitHanap, JMH3a1ap, Kamepanap, ronorpadus.
['eomMeTpHsITBIK TYpIICHAIpYIIep-TIepCIIeKTHBA, MacTadTay, MpOeKIusIIap.
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CanzbIK eHIey — IUKCEeNb KYPbUIBIMIAPhL, TYC MOAEIbAEP], CY3Y.

Byn npouecrepai TyciHy KapbIKThIH IAFBUIBICYBI MEH CHIHYBI, KECKIHACPAIH (POKYCHI JKOHE
NEepCHEKTUBAHbIH OypMallaHybl CHSIKTBI HAKThl KYOBUIBICTAPMEH OallylaHBICTBI  (PU3MKAJIBIK
TarnchIpMaIap il JKacayFa MyMKiHIiK Oepeni [6-7].

Ken oeneetini mancolpmanapoviy Kypoiivimol

Marepuanabl THIMAL UTEPY YLIIH TalchipMaliapbl KUBIHBIK JeHreiiHe 0oy Kepek:

1. basanbIk nedrei
Canainel cypakTap: HEJIIKTEH 3aTTap aJbICTaH KilrpeK Oobin Kepineai?

KapamnaiibiM ecenreynep, MbIcalibl, JINH3aHbIH (POKYCTBIK Y3bIHJIBIFBIH JKYKa JMH3a (OpMYyJIacChIMEH
AHBIKTAY.

2. Opraia neHreu
CHennuyc 3aHAapblH  KOJIZaHA OTBIPBIN, IIAFBUIBICY JKOHE CBIHY OYpBIITApBIH  €CENTey.
[lepcnexTrBaIBIK MPOEKLUAAA KECKIH MAacIITa0bIH aHBIKTAY.

3. Koraps! neHrei
Onrtukanslk xyienepzeri aybITKynapasl ecentey. Iy MeH aXbIpaTbIMIBUIBIKTBI €CKEPE OTBIPHIII,
CaHJIBIK CEHCOopIIap/a KECKiH KaJIbITAaCThIPY/Ibl MOJEIBICY.

Hotmxesnep MeH TajkbLiayaap. Keckinaepai ken JneHreilsi (pU3MKaIblK TarcblpMasiapabl
KYpy YIIiH HETi3 peTiHe Nnaiianany OKbITyIbIH KOPHEKUIITIH apTThIPabl, PU3UKAIBIK MPOLIECTEPAII
TYCIHYAl JKakcapTaabl >KOHE FBUIBIMIBI 3€pTTEyre JEreH KbI3bIFYLIBUIBIKTBl  apTThIPAJIbl.
[emimaepai BU3yalu3anusiiay OKy MPOIECIH WHTCPAKTUBTI KOHE THUIMII €Tei, OKYIIBLIAPIBIH
KEHICTIKTIK JKOHE JIOTMKAJIBIK OiylayblH 1aMbITajb! [8].

OlicTeMEeHI MPAKTUKAJIBIK ICKE aChIPY

Keckinaepai KaJbIITAaCTBIPy KOHE OJIap[bl BHU3yalM3alUsiay HETI3iHAE Kol JeHreii
(U3MKANBIK TarchpMajIapAbl KYPacThIPy OICTEMECIH COTTI €HTi3y VIIIH TarchlpMmaiiap KYHeciH,
JIUJAKTUKAJIBIK MaTepuangap MeH Oaranay KypajagapblH o3ipiaey KaxeT. IIpakTukanblK icke
acBIPYABIH HET13T1 aCEeKTUIEPiH KapaCThIPBIHBI3.

1. Op Typi AeHreiieri Tanceipmanap a3ipiey

TeopusuTbIK KoHE MPAKTUKAJIBIK CYpaKTap O0IaThIH MiHAETTEp 0a3achlH KYpPYy MyFalliMiepre
MaTepuaiIbl OKYIIbUIAPIBIH JaWbIHABIK JeHreiine OediMaeyre myMmkinmik Oepeni [9]. Kocy
MaHBI3/IbI:

Herisri Ttanceipmanap (LIarblIbiCy OYpBIIIBIH AHBIKTAY, JIMH3ajJap MeEH aifHamapaarbl
KECKIH/I1 KYPY).

Oprama MiHAeTTep (MepCHeKTHBANBIK OypManaHylapasl Taujiay, ONTHKAJIBIK KyHelepaiH
QKBIPATBIMJIBUTBIFBIH €CETITEY ).

Kerinnipinren Tancelpmanap (aOeppalMsHbl  MOJENBJCY, JKapblK TOJIKBIHIAPBIHBIH
TapaJlyblH CaHJbIK TaJAAY).

2. CanppIK OeifHeney KypanJapblH naiianany

OKBITYZIbIH KOPHEKLIITIH apTThIPy YIIIH MbIHANAP/bI KOJAaHyFa 00aabl:

Ontukanslk 3¢¢exrinepai moaenbaeyre apHaiaraH Oarnapiamanap (PhET, GeoGebra,
Optics Bench).

barnapnamanay Tingepi(OpenCV kitanxananapsl 0ap Python, keckinnepai eHpaeyre »xoHe
(bUBUKaIBIK TIpoliecTepi Mosebaeyre apHanrad Matplotlib)[10].

TOABIKTBIPBUTFAH IMIBIHJABIK  (ONTHKAJIBIK KYPBUIFBUIAPJBIH KYMBICBIH HAKTBl  yaKbIT
PEXUMIHJIE MOJIENIbJIEYTe MYMKIH/IIK OepeTiH KOChIMIIANap).

3. IHTepaKTUBTI 3epTXaHAIBIK KYMbICTAP

Bupryanapl 3epTxaHamapiasl d3ipiey CTYIEHTTepre KhIMOar »XaOJBIKThI KaXXEeT eTHEeCTEeH
KECKIH KaJbINTacThIpy MapaMeTpiepiMeH TaxipuOe jkacayra MYMKIHIOIK Oepeni. MyHnaii
3epTXaHajapra MbIHaJIAp Kipyl MYMKIH:

ChlHy JKOHE WIAFBUIBICY 3aHJBUIBIKTApBIH KOpIIAFaH oOpTa IapameTpiiepiH e3repry
MYMKIHIITIMEH 3€pTTeY.

KamepaHblH JKYMBICBIH KOHE JAMadparMaHblH KECKIHHIH aWKbIHIBUIBIFBIHA  OCEpIH
MOJICITBICY.

55



CanHaplK KEeCKIHII OHJICYIl Tajaay, COHBIH IMIIHIE OPTYPJ CY3TUIEpIiH CypeT camachlHa
acepi.

3. butim MeH narasiapapl 6aranay omicTepi

TuiMai OKBITY TEK TECT TalcChlpMalapblH FaHAa €MEC, COHBIMEH Karap MPaKTUKAIIBIK
»o0Oaytap/ibl 1a KAMTUTBIH Oarajay KyHeciH KaMTHIbl. MbICaJIbl:

Jepekrepai Bu3yanu3anusiiay Mocenenepin menry [11].

barmapimaManblk  JKacaKTaMaHbl — KOJIJaHa  OTBIPBIN,  ONTHKAIBIK  KYOBUIBICTApIbIH
MoJenbIepiH Kypy. Keckinai Tanmgayra HETi3[AeNTeH o31HAIK 3KCIIEPUMEHTTIK 3epTTeyIep i d31piey.
Oman opi JaMy mnepcreKTHBajgapbl. TeXHOJNOTHUSHBIH KApKbIHIBI JaMYbIH €CKEpe OTBIPHIII,
O/liCTEMEHI MHTETPaIUsIIay apKbUIbl KEHEUTyTe 00Ja b

OKBITYIBI KCKEJICHIPYTre apHaJFaH J>XKacaHJbl WHTEJUICKT-OKYIIBIHBIH Oi71iM JIeHreiine
OeiliMIeTIeTiH )KOHE JKeKe TarlChlpMaap/ibl YChIHATHIH OeriMaeny xyienepi [12].

Temenae Oacramkpl, OpTa »JKOHE JKOFaphl JEHTEWAeri KeCKIHISpAiH Mmaima 0oy
epeKUIeNiKTepiHe HEeTi3AereH YIII ecen OepiireH.

1. Bacranks! geHreiaeri ecer

1-ecen. JKa3bik aiiHagan 30 cM KalIbIKTBIKTa OpHAJACKAH JICHCHIH KECKiH1 Kail JKep/e Imaiiia
6omaner? Keckinnin Typi Kaunait? (Okynbik: «Dusnka» 9-ceinbin, E.B. Kopmrak, A.B. [lepsimkuH,
B.A. I'paues [13])

[ermyi:

- JKa3pIK aifHaja KECKIH opKallaH CUMMETPHSIJIBI IMaija OoJiajbl, SFHU KECKiH aiHaaaH
JICHeTe JICWiHT1 KalIbIKTHIKKA TEH apaKalIbIKTBIKTa OpPHAIACA/IbI.

- Erep nene 30 cM KambIKTBIKTa OpHajIacca, oHja KecKiH Je 30 CM KalIbIKThIKTa 00JaIbl.

- JKa3pIK aiiHaarel KECKiH:

- J)Kopamai keckiH (IIbIH KECKIH eMecC)

- Tik (TOHKepiIMeTreH)

- 3arneH Oipael emmemae

30cM

A
v

JeHe )
KeckiH

e e iy |
S S e

KeckiH e3iHeH 6acTtan 30 cM KalubIKTbIKTa nanaa
6onapbl

1-cyper — Keckin kepinici
Kaya6br:Keckin 30 cM KalIbIKTHIKTA, TiK, JKOpaMas KeCKiH.

2. Opra neHreieri ecer.

2-ecen. DoKyC KAmBIKTBIFBI 15 cM OOJAThIH JKUHAFBINI JIMH33JaH 25 CM KaIIBIKTBHIKTA
OpHaJTacKaH 3aTThIH KECKiH1 Kaii xepae naiga donaael? (2-cyper) [14].

[Hemryi: JXwuarpllll JWMH3aJa KECKIHHIH OpPHBIH AaHBIKTAy VIIIH JMH32 (POPMYJIACH
KOJJaHBIIaJIbI:

+
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1
F
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KeckiH e3iHeH 6acTtan 15 cM KallbIKTbIKTa nanaa
6onappl

2-cypeTr — 3aTTbIH KeCKiHi

mynoagol, F = 15 cm — ¢okyc Kawwvikmoiev, d =25 cm — 3ammoly KauiblKmolevl, [ — KeCKiHHIK
KQublKmblebl.

dopmynara MOHIEPI KOIBII, KECKIHHIH OPHBIH aHBIKTAHMBI3:
1 1 1

-2 F

1 1 1 5—-3 2

f 15 25 715 75
f=375cm

Keckin 37.5 cM KallIBIKTBIKTA, ITBIH, TOHKEPLITeH OOJIBIN maiiaa 60asl.
Kaya6wi: Keckin 37.5 cM KalIbIKTBIKTA, IIIbIH, TOHKEPLITEH.

3. XKoraps! neHreiineri ecen.

3-ecen. OnrtukanblK Xyiene OipiHIII JMH3aHBIH (OKYC KambIKTBIFBI 10 cM, anm exiHmn
nuH3aHbIH (Qokyc KambIKThIFEI 20 cM. Erep OipiHIni 1rH3a1aH anblHFaH KeCKiH eKiHIIi JuH3aaaH 30
CM KAIIBIKTHIKTA Maiiia 0oJica, OHAAa COHFBI KECKIH Kai xkepjae opHanacansl? (cypetr 3) (OKyInbIK:
«Dusuka ecenrep xxuHars Mpomgos E.IT. [15])

[Menryi: 6y ecen €Ki JIMH3a/laH TYPaTbH ONTUKAJIBIK XKYHEHI KapacTbIpabl.

1. bipiHmi TMH3a YIIIH KeCKiH KallIbIKThIFbIH Ta0aMbl3:

1 1 N 1
F1 d1 f1
u;=10cm
——
ﬂ.eHeI >
+——)

u,=30cMm

COHFbl KECKIiH

3-cyper — JInH3a1aH aJbIHFAH KeCKiH KopiHici
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benrini monzpep: F1 =10 cm, d1— Gacranke! 3arThiH OpHBI, 1 — OipiHIIi TUH3a/1aH aJIbIHFaH KECKiH.
2. Bipinmni 1MH3aHbIH KECKIHIH €KIHIII JTUH3aFa TYCETiH jKaHa 3aT PETIH/E alaMbl3.
3. ExiHmi mH3a yuIig coi popMyiIaHbl KOJJAHBII, COHFBl KECKIHHIH OPHBIH €CenTenMi3.

JKayaOp1: COHFBI KECKIH €KIHIII JIMH3aHBIH apThIHJIa OpHajacaibl, KECKIHHIH TYpl IIbIH,
TOHKEPUITEH HeMece YJIKeHTUIren/KimipeiTiniren Oomybl MYMKiH (€CenTiH HakThl OepijareH
MOH/IepiHe OaIaHBICTHI).

Oxy mnpoueciH reimMudukanusuiay-oKymbsuiap (QU3MKaJIbIK KyObUIbICTapbl MHTEPAKTUBTI
¢dopmarTa 3eprTeil anareiH OUTiM Oepy OWBIHIAPhI MEH TpEeHaXeplapblH Kypy. byiTka HeriznenreH
OlpJieCKeH OKBITY IuIaTGOopManapbl-OHIAlH OpTaza YKbIMIBIK SKCIEPUMEHTTEp MEH KEeCKIHI
Tajay MyMKiHAIr (pU3MKaIbIK MiHAETTEpAl JaMBITY KOHE CHTI3y OiIiM Oepyae xaHa KOKKUEKTep
amaapl. byn Tocim moctypii  (M3MKANBIK NPUHLMNTEPAI MHHOBALMSIBIK TEXHOJOTHsUIApMEH
OIpiKTipiN, TAaKBIPBINTBIH KOPHEKLTIrT MEH KbI3BIFYIIBUIBIFBIH apTThipaabl. KoMmmbroTepiik
MOJIENIbACY/Al, MHTEPAKTUBTI MOJENBICYAl *oHE LM(PIBIK Kypalaapabl KoiJaHy (QHU3HKaJIbIK
KYOBUIBICTAp bl TEPEH TYCIHY/l KaJIBINTACTHIPYFa JKOHE aHATMTUKAIBIK OWJIaydbl TaMBITYFa BIKIAI
ereni. Keckinnepi KajablnTacTeIpyFa jKOHE OJ1apibl BU3yalu3alusiayFa OallaHbICThl KOl JeHIeHIIl
(bU3MKaNBIK TarchpMaIapAbl KOPCETY YIIiH Kelleci CypeTTepAl naigananyra 60nambl:

OnTukanblK JKyHenepaeri KecKiHaepll aly NpPUHLUNOTEpl: I[AFbUIBICy JKOHE ChIHY
MPOIECTePiH KOPCETETIH JHMH3aJap MEH alHalap apKbUIBI JKApBIKTBIH OTYiH KOpCETEeTiH
Jauarpammarnap.

XKiximke uH3aAaFel KECKIHIEPIl Kypy: OOBEKTHUBKE KATBICTHI OOBEKTIHIH OpTYpIi
MO3UIUSIIAPBIHIA  OOBEKTUIepAiH, (OKYCTHIK HYKTENIEepAiH JKOHE alblHFaH KEeCKIHIEPIiH
OpHAaJIaCybIH KOPCETETIH cXxemaJap.

[emimuepi Oap kem paeHresn (u3MKa ecenTepi: ONTHUKAIBIK KYHEIePMEH JKOHE
KECKIHJepAl KaJBINTACTHIPyMEH OalIaHBICThl KYPICNUTIKTIH OpPTYpil NEHreisiepiH OelHenenTiH
KaJIaMJIBIK IIenTimMaepi 6ap ecenTepaid MbIcalaaphl.

Byn keckiHAep KeCKiHAI KAJBINTACTBIPYy MPOIECTEPIH IKOHE THICTI  (DUBHKAJIBIK
TarcbIpMaIap/ibl 93ipIiey/li TEPeHIPEK TYCIHYTe KOMEKTECEe/I].

OnTukanplK — KyWenep: OpTYpial ONTHUKAIBIK JKYHeJIepal JKOHE OJIapAblH  KYMBIC
NPUHIUNTEPIH KOPCETETIH YIITi.

JIMH3aHBIH ONTHUKANBIK KYIIi: JIMH3aHBIH ONTHKAJBIK KYIIiH ecentey (opmymnamapel MeH
MBICAJJIapPbIH KOPCETETIH WILTIOCTPALUS.

byn KkeckiHaep KeCKiHAl KaJbIITACTBIPY MPOLECTEPIH JKOHE THICTI  (UBHMKAIBIK
TarcbIpMaIap/ibl 93ipIiey/li TEPeHIPEK TYCIHYTe KOMEKTECe/Ii.

Keckinzepai KaablTaCThIPy KOHE OJNapAbl BU3yalu3alusidy epeKIIeNIKTepl HEeT131HAe Kol
JeHreisi PU3MKAIIBIK ecenTepi Kypy dJicTemMect

beitneney ¢u3ukanplk KyObUIBICTApABI TYCIHYAE, ocipece ONTHKa MEH KEeCKIHI
KaJBINTAacThIpy/la LIy pes aTrkapaiasl. byn onic keckiHaepAl KalbIITACThIPY MPUHLUOTEPIH
KE3€H-KEe3€HIMEH Hrepyre »oHe OoJIapbl TYCIHIIpyre bIKHaJl €TeTiH Kell JeHIeWIl MIHAETTep.l
o3ipieyre OarbITTalIFaH.

OJIICTEMEHIH HET13T1 Ke3eHepi.

1. KubIHABIK JeHTeiIepiH aHbIKTay
Tanceipmanapasl OipHenie JAeHreire Oeidy MarepHalibl OKYIIBUIAPIABIH SPTYpPJl JalbIHIBIK
neHreiine 6eriMaeyre MyMKIHIIK Oepei:
Heri3ri meHreii: reOMeTpHUSsUITBIK JKOHE TOJKBIHIBIK ONTHKA 3aHIAPBIH TiKeNeH KOoNgaHyFa apHaJIFaH
ecenrep (IIAFbUIBICY, ChIHY, JTUH3aIap, aifHaiap).
Opramma geHrei: KecKiHal Kypy CXeMallapblH JKOHE OJIAPIABIH KACHETTEPIH TaJIay/bl KaKET eTeTIH
TarnceIpMaap.
Xoraprel AeHrel: KOMIBIOTEPINIK TEXHOJOTHSHBI KOJJaHa OTHIPBIT ONTHKAIBIK KYOBIIBICTApIbI
MOJIETIbICY/1l KAMTUTBIH TarlChIpMalIap.

2. TanceipMa TIITIMIH TaH/AY.
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OKy MakcarTapbiHa OaJIaHBICTHI TAIICBIpMAIAp SPTYPIIi PopmMarTa YChIHBITYBl MYMKIH:

Tycinaipme cyperrepi 6ap MOTIHIIK TarchlpManap.

Okymibutap coynenepaiH KO3FalbIChIH KAaCalThIH IpadUKalbIK TalchlpMalap KeCKiHIAEpIi
tamaaiael. ONTHKANBIK KYHENIepAiH MapaMeTpiiepiH e3repTyre JKOHE HOTHXKeNepi Oakpliayra
MYMKIHAIK OEpeTiH KOMIBIOTEPIIK Monenbaey. Kem aeHreii Tociiaal KOJIaHy JIOTHMKAJBIK JKOHE
KEHICTIKTIK OWJiayJbl JaMbITyFa BIKHAJ €Teidl, OyJI ocipece LIaFbUIbICY, ChIHY, AU(PAKIHS >KOHE
uHTep(epeHIus MPOLECTEPiH 3epTTeyae MaHbI3/1bl. KepHekilik Marepraliipl Urepy/e ey pes
aTKapajpl, OUTKEHI O CTYICHTTepre (GU3MKAIBIK MPOIECTEPAl KOPHEKI JKOHE KOJ JKETIMIL Typae
KaObU1ayra KeMmekrecendi. VIHTepakTUBTI MoOJeNbley, KOMIBIOTEPIIK MOJAEIBbACP KOHE apHaibl
OarapramMaiblK KaMTaMachl3 €Ty CHSKTBHI 3aMaHayd IHQPIBIK TEXHOJIOTHIApABI OIPIKTIpY OKY
MPOIIECIH THIMAIPEK JKOHE KBI3BIKTHI €Tyre MYMKIHIIK Oepemi. byt ofic TeopusuiblK OLTIMI1 KaKChI
urepyre bIKHAJ €T KaHa KOWMaid, Kypleni ONTHKAJIBIK >KYHenepal Taujgay d>KoHe Kobaay
JaFAbUIapbIH KAJIBIITACTRIpabl [15].

KopbIThinabl. Kanmel, Bu3yanusanusra Oaca Hazap aygapa OTBIPBIN, KON JICHTeMli
(bu3MKaIBIK TarchlpMaiapabl KoiJaHy (U3MKaHbBI 3€PTTEyre *KaH-)KaKThl KOHE TepeH KO3KapacTbl
KaMTaMachl3 €Telli, OKYIIbUIAPIBIH 3EpPTTey KaOUICTTEpiH IaMbITaAbl KOHE OJIAPIbIH HAKTHI
FBUIBIMU JKOHE HMHXKEHEPIIK KbI3METKE JalbIHAaNyblHA bIKMand eredi. Ochbl 3epTTey >KYMBICHIHIA
«Onrtrka» Tapaybl OOWBIHINA OKBITY CallachlH apTTBIPY HETI3IHIAE BUPTYaJIbl 3EPTXaHAJBIK
KYMBICTapAbl KOJNJaHy OapbIChIHAA:MYJIbTUMEIUABIK TEOPUSIIBIK MaTepuaiaap IaibIHIaJIb;
3epTXaHAIBIK JKYMBICTAPBUPTYAIbAbl TYPAC ICKE ACHIPBUIIBI, BHPTYaJbIbl 3€PTTEY JKYMBICTAPBIH
OKY IpOolLIeCiHe TaOBICThI €HT'13yTe OONAThIHBI AHBIKTAIBI.

Bupryanael 3epTXaHanbIK JKYMBICTAp Kasipri Ke3meri Oipkarap ©3eKTi Mocenenepi
3aMaHayd JKoHEe THIMJI Iemieni Jem KOPBITBIHIBI jkacayFa Oornanbl. BupTyanabl 3epTXaHambiK
KYMBICTapABIH aPTHIKIIBUIBIKTAPHI J1a, KeMIIutikTepi ae O0ap. COHIOBIKTaH €H JKaKChl HYCKa €Ki
KYMBIC TYpiH Oipiktipy Oonaapl.CoHmali-ak, BUPTyalbl 3€pTXaHAJBIK JKYMBIC Ke3iHAe Oilim
ATyIIBUTAP/ABIH ©31H-031 Jaspiiay MYMKIHIITT OKBITY CamachlH apTTBIPBIT KaHa KOWMaid, COHBIMCH
Karap HaKThl 3€epTXaHalblK JKYMBIC YaKbITBIH KbICKApTyFa MYMKIHAIK Oepexmi. Bupryammb
3epTXaHajap ChIPTTAl OKBITY,KABIKTHIKTAH OLTiM Oepy, YiIe 631H-631 OKBITY HEMece OKY OPHBIH/IA
THICTI Ka0ABIKTapAbIH O0IMaybl CUSKTHI POOIeManap/IbIH HIeTIiMi OOJIBIN TaObLIAIbI.

OKCHEPUMEHTTIK  OKYy  TEXHOJOTHUSICBIH  KOJJIaHBITN, OUIIM  aJdyIIbIHBIH  TIOHTE
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METO/IbI PEHIEHUSA ®U3UYECKUX 3AJAY PA3JIMYHOI'O YPOBHS, OCHOBAHHBIE HA
MOSABJIEHUM ONITUYECKHUX U30BPAKEHUI

Enceoaesa I'M., PhD,
Tuney6epren 3.M., maructpanT 1 Kypca o0pa3oBaTenbHON MporpamMmbl «DU3HKay)

Kwoizvinopounckuii ynusepcumem umenu Kopkeim Ama, 2. Koizvinopoa, Kasaxcman

AnHoTauus. B JaHHOW cTarbe paccMaTpUBAIOTCS METOIUYECKHE OCHOBBI COCTABIICHUS
MHOTOYpPOBHEBBIX (DM3MUYECKHUX 3a/ad, OCHOBAaHHBIX Ha ocoOeHHOCTAX (opmupoBanus o6paszoB. Ilpu
W3YYEHUH ONTHYECKHX SBJICHUH pacCMAaTPUBAIOTCS OCHOBHBIC MOHATHS, TaKWe KaK OTpakKeHHe,
npesioMiieHue, nHTepdepeHns, Tudpakiys 1 Noaspu3anus cBeta. FicXos u3 0OCHOBHBIX 3aKOHOMEPHOCTEH
TeOMETPHYECKON OINTHKH, HPEIUIaraeTcsi ONPEACINTh YPOBEHb MX CIOKHOCTH, Pa3/leNuB 3aJaddl Ha TPH
ypoBHS (Ha4anbHBIA, cpemHui U Beicimii). CocraBineHne (U3MYECKUX 3a1ad 0a3upyercs Ha HECKOIBKHUX
METO/IaX: TEOPETHUYECKOM aHaln3e, SKCIEPUMEHTAIBHOM MOIEIHPOBAaHWM, MaTeMaTWYeCKHX pacueTrax H
I‘pa(bI/I‘IeCKI/IX METOAaXx. 3a;[atm Ha KaXXJI0M YPOBHE OXBAaThIBAOT OCHOBHBIC (1)H31/I‘-ICCKI/IC SIBJICHUS, TAKUC KaK
3aKOHBI OTP)XEHHs M TPEJIOMIICHUS CBETa, 0COOCHHOCTH (OPMHPOBAHUS HM300paKeHWI Ha 3epKajax H
JuH3aX. BaXHOCTH COCTaBIICHUST MHOTOYPOBHEBBIX 3ajlad M MX BHEAPCHHMS B Y4eOHBINA mpoliecc Oymer
HampaBiieHa Ha TIyOOKOoe MOHMMAaHHE YYalluMHUCS (PU3MYeCKHX 3aKOHOMEPHOCTEH, pa3BHTHE HaBBIKOB
JOTUYECKOTO MBIIUICHHS W COBEPIICHCTBOBAHHE HABBHIKOB pemIeHUs 3amad. Kpome TOro, B crarbe
NPUBOIATCS NPUMEPHl CIOKHBIX 33/ad, OCHOBAHHBIX Ha pPA3IMYHBIX ONTHYECKUX CHCTEMaX, M
paccMarpuBarOTCA METOAbl HUX PCIICHUA. PC3y.]'II)TaTI)I HCCIICAOBAHHUA II0Ka3bIBAIOT S(I)q)eKTI/IBHOCTL
MPUMEHEHUS MHOTOYPOBHEBBIX 33/IaHUil B OOyueHMH (QU3MKE W PEKOMEHAYIOTCS K TPUMCHEHHIO B
00pa30BaTeNbHON MPaKTUKE. DTOT METOJ CIIOCOOCTBYET PA3BUTHIO TBOPUECKHX CIOCOOHOCTEH yJaIlnXxcsi U
Oosiee TTyOOKOMY YCBOSHHIO MU ONTUYECKHX SIBICHUH MPH BHIITOJTHEHUH MPAKTUIECKUX PaOOT.

KnwueBble cioBa. onTHKa, MHOTOYpOBHEBas 3ajaya, MPHUpOAa CBeTa, (U3MYECKHe METOJIbI,
N300pakeHus], IKCIIEPIMEHTAIEHOE MOJICITMPOBAHUE

METHODS FOR SOLVING PHYSICAL PROBLEMS OF VARIOUS LEVELS BASED ON THE
APPEARANCE OF OPTICAL IMAGES

Yensebaeva G.M., PhD
Tileubergen E.M., first-year master's student in the Physics program

Korkyt Ata Kyzylorda University, Kyzylorda, Kazakhstan

Annotation. This article discusses the methodological foundations of the compilation of multilevel
physical tasks based on the features of image formation. When studying optical phenomena, basic concepts
such as reflection, refraction, interference, diffraction, and polarization of light are considered. Based on the
basic laws of geometric optics, it is proposed to determine the level of their complexity by dividing the tasks
into three levels (initial, intermediate and higher). The compilation of physical problems is based on several
methods: theoretical analysis, experimental modeling, mathematical calculations and graphical methods. The
tasks at each level cover basic physical phenomena, such as the laws of reflection and refraction of light, and
the features of image formation on mirrors and lenses. The importance of creating multi-level tasks and their
implementation in the educational process will be aimed at students' deep understanding of physical patterns,
developing logical thinking skills and improving problem solving skills. In addition, the article provides
examples of complex problems based on various optical systems and discusses methods for solving them.
The results of the study show the effectiveness of applying multilevel tasks in teaching physics and are
recommended for use in educational practice. This method promotes the development of students' creative
abilities and their deeper assimilation of optical phenomena while performing practical work.

Keywords: optics, multilevel problem, nature of light, physical methods, images, experimental
modeling
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- OcHoBHO TekeT (12 mpudT, MeKCTPOUHBIN HHTEPBA — 1, OTCTYN «KpacHOU cTpoku» — 1,25 cm),
CTPYKTypa:

2) BBenenme: 000OCHOBaHHE BBHIOOpa TEMBI, aKTyalbHOCTh TE€Mbl WIH TPOOJIEMBI, OMpeAeIeHHe
o0beKTa, MpeaAMeTa, 1elei, 3a1a4, METOAOB, TOJX0I0B, THIIOTE3bl U 3HAYCHUS pabOTHI.

3) Marepuajbl M MeTOAbI MCCIEI0BAHUS: IOJDKHBL COCTOSITH U3 ONMHCAHHS MAaTEpUATOB M XOJa
paboTEL, a TaKKe MOJIHOTO ONMCAHUS UCIIOIb30BAaHHBIX METOAOB.

4) B crarbe HyMepyrTCsl TONBKO T¢ (OPMYINBI, HA KOTOPBIE €CTh CCHUIKM B TEKCTe. B cchlikax B
TEKCTE YKa3bIBACTCS B KBaJPATHBIX CKOOKAX.

5) pe3yabTaTbl/00CyK/IeHMe: IPUBOJUTCS aHAIM3 M OOCYKICHUE IIOMYyYCHHBIX pE3YyJbTaToB
HCCIIEIOBAHUSL.

6) 3aKJIIOYeHUEe/BBIBOIABI: 0000ICHHE W TIOJBEICHUE WTOTOB pabOThl Ha JIAHHOM 3Tarle;
MOATBEPKAECHUE HCTUHHOCTH BBIIBUTAEMOI0 YTBEPIKICHUS, BHICKA3aHHOT'O aBTOPOM.

Criucok aurepatypsl (pasmep (kerib) — 11, KoJIM4YecTBO MCHONb3YEeMOM JUTEpaTypsl HE MeHee 15).
[Ipy HamUUMuU B CHMCKE JIUTEpaTypbl paboT, MPEACTaBICHHBIX Ha KHPUJUIUIE, CIIMUCOK JTUTEPATypPhl JOIDKEH
OBITH TIPENICTABIICH B JIByX BapHaHTax: MEpPBbI - B OPUTHHAJE, BTOPOH - B JATHHU3MPOBAHHOM alipaBUTE
(Tpancaurepanysi). CIMCOK CCBIIOK B CTaThe JOJDKEH COAEPKaTh TOJIBKO PELEH3MpYyEeMble JUTEpaTypHBIC
WUCTOYHHKH, Jauteparypy ¢ wuHiaekcom DOI. Chucok JTaTHHU3WPOBAHHOW JUTEpaTyphl IOJKEH OBITH
MOJITOTOBJICH Yepe3 caiT http:// www.translit.ru.

7) Csemenuss 00 aBropax: (momkHbl conepxkarb OUO aBropa (0B), TMOIHOCHANMEHOBAHUE
OpTaHU3allu, FOpol, CTpaHa, KOHTAKTHBIC IaHHbIE: Tese(OH, 1.1I0YTa, HOMEP OPCHI) Ha 3-X S3bIKAX.

8) Crarps momkHa obnanath He MeHee 80% YHHKaIbHOCTH TEKCTa JJis MyOnukanuii.B ciydae ecnn
OPUTMHAIBHOCTH cTaThu HIke 80%, paboTta OyneT Bo3BpalleHa aBTopy Ul HCIPABIECHUE U KOPPEKTHPOBKH.
[locne BTOpUYHOM NMPOBEPKH CTaThsi HAOMpaeT HEOOXOAUMOrO MOKa3aTelNsl B aHTUIIaruat, HalpaBisieTcs Ha
paccMOTpeHHe pelakoHHON Kkojuiernu. Crarbs, HE OTBEYArOIash COOTBETCTBYIONIMM TpPEOOBAHUSM,
OpPUTUHAILHOCTh KOTOPBIH, TMpOBEpeHa BB, K MyOJIHKalluK He npuHUMaeTcs. [locie moiIoKuTeTbHOTo
OT3bIBa PELEH3CHTOB, CTaThsl MPUHUMAETCS Uil NyONMKaluM B JKypHaJl M aBTOPY HampapiseTcs
yBelnoMiieHue 00 oriate. ABTOp 00sS3aH OTHPABUTh KBHTAHIMIO OO0 OIUIATe Ha DIIEKTPOHHYIO IOYTY
penakiuu (matphin-vestnik@korkyt.kz).
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format in Windows 10 in Times New Roman font (an article not written in accordance with this requirement
will not be accepted automatically). Language of publications Kazakh, Russian, English.

Structure and design of the article:

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

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

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

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

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

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

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

- Main text (12 font, line spacing — 1, indentation of red line— 1.25 cm)
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2) Introduction: rationale for the selection of the topic; relevance of the topic or problem; definition
of the object, subject, objectives, tasks, methods, approaches, hypotheses and meanings of the work.

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

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

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

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

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

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

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

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