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Abstract

This article discusses the main features of teaching the course "robotics" using the
STEM system in the integration of physics. In addition, a comprehensive review and
justification of the course "Robotics”, which is taught within the walls of a general
secondary school and university, will be made. In the subject integration, the analysis of
how many hours are allocated for the course "Robotics” in high school, and how many
hours are allocated in the walls of the university is carried out based on the main
programs. However, specialists in the pedagogical, natural, engineering, and social
sciences are working to identify how problems develop, as well as technological changes
to alleviate them. That is, the problem that follows from this is always the effective use of
knowledge in the direction of integration. Because as if it were one of the main
requirements of today. Currently, if the subject system is integrated, the student will be
able to understand the subject in a wide range, not limited to this subject. A wide range of
types and methods of using the STEM system in the integration of the subject of physics
in this direction is considered. We know that the word STEM itself is used in the
direction of integration. STEM education (science, technology, engineering,
mathematics) has an integrated approach to teacher training, which allows you to provide
the future teacher with modern technologies for teaching students in engineering,
technical, and natural sciences areas. That is, the modern STEM system has been used to
improve students ' ability to learn in various subjects. Research in this area is still focused
on the search for suitable methodologies, tools, and evaluation mechanisms for the
development of learning systems that have a great impact on student performance.
Education is based on the socialization of a different methodology using the STEM
system in teaching physics to students and high school students. Adapting and expanding
knowledge in today's conditions, developing problem-solving strategies, acting in
teamwork, communicating with people, and making recommendations in difficult
situations - it can be seen that the development of integration at any time, both at the
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University and at school, in the workplace, has become widespread. The main goal of the
general education centers of the Republic of Kazakhstan is to train the STEM system.
And in what direction and in what way to integrate it, the relevance of the article is. The
course "STEM" can be considered as the most important way to develop integration in
this direction. This is because it can be taken as a subject course whose full content has
not yet been disclosed.
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Introduction.

Like climate change, which is changing in the world, the path of Science
and education today, the rare world problems that are happening in public policy,
do not cease to change from day to day. Innovative changes in the modern
technological environment and updating the technical activities of society should
be reflected in the content of education in educational centers. Training should be
aimed at the formation of knowledge, qualifications, and competencies that allow
the younger generation to successfully integrate into modern socio-technical
systems, and effectively use and develop the scientific and technical potential of
society. In this regard, depending on the direction of integration innovation, the
direction of robotics can be taken. When designing the curriculum of profiles of
general education institutions, it is necessary to understand that the profile is a
way to immerse schoolchildren in updated social and industrial practices. The
concept of profile goes beyond the curriculum, a certain composition of academic
disciplines, and the educational space of the school. With this in mind, the
approximate basic educational program of general secondary education since 2016
is different from the composition of the profiles: technological, Natural Science,
humanitarian, socio-economic, and Universal. The theoretical and methodological
basis for this can be the results of pedagogical research on the theory of
educational activities and teaching methods. This means that the times are striving
for integration, that is, to increase students ' interest in subjects, to make them
want knowledge. Science does not stand still, but modern education is also
changing. Of course, schools have long moved away from the learning model,
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when a student only passively listens and remembers information, now it is
important not only to be able to apply the knowledge gained but also to
independently create new solutions, critically revise the available data and reveal
the possibilities of Science and technology that were not used before. STEM
technologies have great opportunities in training aimed at developing practical
skills, forming the readiness of school graduates to continue the implementation
of creative ideas in educational institutions and further professional activities. In
the lessons, students independently create product prototypes using modern
materials and equipment based on simple and affordable engineering solutions. To
create the final product, learners can use parts from existing equipment or make a
model out of plastic and cardboard, but in any case, have experience in combining
different materials, learn to take into account the properties of objects, and
understand how best to combine the structural components of the model to make
it as functional and efficient as possible. However, a lot of project work can be
done with the STEM system in the integration of physics. For example, in
conducting the discipline" molecular physics", project work on the topics" internal
energy", and" thermodynamics " can be given to students as homework. And we
know that this will undoubtedly increase students ' interest in the subject and the
STEM system. In turn, the interdisciplinary nature of the preparation of future
teachers for the development of students ' cognitive interest in teaching physics
contributes to the penetration of scientific ideas, concepts, and values, as well as
the formation of a holistic view of the environment. In this regard, we will briefly
focus on the robotics course, one of the STEM programs.

Robotics is an applied science that deals with the development of
automated technical systems and is an important technical basis for intensifying
production. Robotics relies on disciplines such as electronics, mechanics,
computer science, radio engineering, and electrical engineering. (Paraskevov A.V.,
Levchenko A.V. 2014). Robot is a word that is often used in our modern world.
And this is not in vain, because during the period of his existence, a person tried
to make life more comfortable, modern, and progressive. It is this definition that is
based on an integrated knowledge system, that is, it is the main developmental
path of integration. In this regard, our main goal will be determined. In the
development of the integration of Science in the teaching of robotics courses in
several disciplines, for example, physics, biology, chemistry, and computer
science, there are a lot of functions that robots perform, that is, efficiency prevails.
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More specifically, we know that physics-based modeling provides a fast and safe
process for testing and testing robot control algorithms. However, at the moment,
only in a few schools in some regions of Kazakhstan, such optional courses in
educational robotics are included in the educational program (Yermekova Z et al
2021).

Literature review

The perspective of STEM programs is the use of problem-based learning.
Science, technology, engineering, and Mathematics (STEM) education is being
driven by concerns about the decline in the number of students enrolled in STEM
fields in higher and vocational education, which provide a high-quality workforce
for the country's competitiveness and prosperity (Brown, R et al 2011). Therefore,
a large number of natural science studies have shown good results, and in the
implementation of STEAM approaches, solving problem situations, finding the
right answers, and overcoming obstacles to the planned solution can be done in
the best possible way. An important point here is the formation of a special style
of mental activity, research activity, and independence of students. STEM
education has become a topic of international discussion over the past decade.
This is due to changes in the global economy and labor demand, which indicates a
shortage of STEM-trained workers and teachers around the world. However,
views on the nature of STEM education and the competencies that need to be
developed are developing more differently than ever (Lyn D. English: 2016).

To use machine learning to develop artificial intelligence-based robots,
physics-based simulations can produce a large number of established learning data
in a short time (C.Karen Liu and Dan Negrut: 2021). The effectiveness of creating
many phenomena in physics, especially laboratory work and demonstration
videos, is very great. As for the integration of robotics with biology. For example,
robots linked to the human body can help repair damaged objects (Gupta and
O'Malley, 2006; Kim and Deshpande, 2017; Yun et al, 2017), help people
complete many tasks and enhances physical interaction and can reflect virtual and
augmented reality (Choi et al.,2016). These robotic systems work by providing the
effort with a physical interface between the robot and the human. In biology, it can
be seen that the services of robots are very effective. Now let's see the relationship
with the subject of chemistry. The comprehensive system of Chemical Research
proposed by IBM gives an idea of how artificial intelligence, robotics, and
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medicine can change the development prospects. This is the best moment to see a
breakthrough in any area. The world is still struggling with the COVID-19
pandemic, and the race to find a vaccine against the dangerous new coronavirus
has not yet had reliable results. That's why the new IBM system, called
RoboRXN, used deep learning algorithms, the IBM Cloud, and robotic labs to
automate the entire process and help chemists work in a research lab without the
need for a physical presence. That is, chemistry and IBM Research Reborn can be
described as combining the right elements to solve a pressing problem. The main
theories that formed the basis for teaching robotics are the constructive theory and
constructionism (constructivism) of this teaching. For school-age children, it was
shown that holding objects, and doing things with them, promotes the formation
of knowledge (Piaget, 1974). The formation of knowledge, whether it is a fortress
made of sand on the shore or a technical object, has shown that students are more
efficient in the environment in which they are engaged in the construction of a
public entity (Papert, 1980). In recent years, interest in the robotics course has
begun to increase and many of its applications have become popular (Tamada H et
al 2009). Among the many applications, educational robotics has increased
interest in education at all levels (Johnson J:2003). The integration of robotics into
education involves the use of robotics in school education or the use of education
in robotics; the latter has been pointed out as referring to the preparation of
teachers for the use of robotics for educational purposes (Alimisis D, 2012).
However, it is important to implement these aspects with the curriculum, taking
into account the motivation and training of teachers. In this sense, the maximum
use of didactic methodologies and information and communication technologies,
such as robotics, consolidates the pedagogy that is developing in schools as a task
for the future.

Next, in the process of integrating Physics with computer science, we will
fully describe the course "robotics" as a method of using the STEM system

Research methodology.

Science and technology play an important role in modern society. A certain
amount of scientific and technological literacy is required to overcome the
difficulties and possibilities of many products, devices, and processes available to
humans. Robotics-proof of this (Slangen L.An et al 2011). How robotics works is
hidden behind its appearance, which can be similar to a coffee maker, a baby doll,
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or a thermostat. People may learn to press the right buttons, but they don't know
what's going on under them. In robotics, we study, design, and create different
robotic systems, studying how robots interact with the environment, objects
around them, other robots, or the people they help. Particularly important tools in
the field of computer science include artificial intelligence, physical modeling,
and complex sensor processing (such as computer vision). We are working to
create robots that can improve our world: help people with disabilities, work
together in large groups, move in difficult conditions, consciously manipulate
objects, deliver medicines to the human body, remove harmful pollutants from the
Earth and ocean, provide useful information to people and become more resistant
to useful work here.

In the research methodology, we studied the analysis and methodology of
the level at which the course "Robotics" in the school curriculum and the
university curriculum takes place.

The rapid growth of integrated STEM education in schools is due to
interdisciplinary interaction between STEM subjects, which helps students
improve many types of learning outcomes (Batdi et al., 2019). This will allow
schoolchildren to understand the integrated world instead of reading fragments of
knowledge and applying it.

In secondary schools, classes are planned by the educational program. The
program is based on the law of Education. The programs have a positive impact
on the results of teaching science based on the Se learning model. In 2022, the
results of a systematic review of 74 empirical studies on the 5e learning model in
scientific education showed that the 5e model is enriched when used in
conjunction with various processes (Koyunlu Unlii, Z.; Dékme, 1:2022)

In high school, students use computers and other smart devices every day,
but this does not teach them to become programmers or IT engineers. They use
devices only as a means of exchanging information. They do not create new
values, although computers are very powerful tools.

In the case of robotics, students cannot simply use robots, they must be
created and tested. This is an important difference between the use of robotics and
computers. Within the framework of the course, students study the basics of
engineering and technology, integrating their knowledge and skills in
Mathematics, Physics, Computer Science, etc.
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The course uses LEGO ® MINDSTORMS EV3 sets of training
constructors 45544 and 45560. This means that there is an extensive collection of
manuals on the design of robots (NXT and EV3), some of which are built and the
video movement is uploaded to YouTube. At the same time, more videos contain
explanations, and you can see how robots work, despite language barriers. Inside
the EV3 microcomputer is an ARM 9 processor that uses the Linux operating
system. It has 4 input ports and 4 output ports. You will be offered 16 MB of flash
memory and 64 MB of RAM.

The LEGO Mindstorms EV3 training version of the software allows you
not only to create a program but also to collect statistical data from sensors and
write them to the microcomputer memory or send them in real time via USB
cable, Wi-Fi, or Bluetooth. You can analyze the collected data and create tables
with their help. There are multimedia classes designed to help students and
teachers. Consequently, students get acquainted with the details, sensors of EV3,
and the principles of their operation. Develops models of robots for various tasks,
and writes a special program for them. As exercises for robotics competitions,
practical tasks such as walking along the black line, moving without going outside
the ring, twisting, searching for an object, walking to an object, etc. are provided.
Students work in groups, collect complex robots, and practice writing a special
program. The content of the course provides for robot competitions. In general, 34
hours are given to pass the course "Robotics" in a secondary school, during a year
of study (1 — table)

1 — table. "Robotics" program

Ne Topics Hours
1. What do we know about the robot? 1
2. Introduction to robotics 1
3. Types of robots and their use 1
4. The history of robotics and its prospects 1
5. Program for a robot 1
6. Robot movement 1
7. Robot wheel rotation 1
8. Robot forward movement 1
9. Movement to move the robot backwards 1
10. | Labyrinth 1
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11. | Exit the maze

12. | Touch sensor

13. | Robot movement

14. | Programming robot movement

15. | Running the program for the robot

16. | Sound for robot

17. | Creating a "dancing robot"

18. | Program "dancing robot"

19. | Assembly of the robot "Robo-hand".

20. | Robot arm movement

21. | Cycle block

22. | Assembly" robot-garbage collector”

23. | Color sensor

24. | Traffic light-robot

25. | Ultrasound sensor

26. | Project "crossing the barrier". Practical work

27. | Kegelring

28. | Kegelring. Project work

29. | Gyroscopic sensor

30. | Turns

31. | Creating a model of your own robots

32. | Movement of the robot along the line.

33. | Robo-sumo competition

RRrRrRrRRrIRR R RPRRIR R R R R R R R R IR R R R

34. | Project work

w
I

Total hours

In the course of the University "robotics", that is, in the direction of the
University "fundamentals of educational robotics", the total hour of the
curriculum is 150 hours, that is, 30 hours for 15 weeks of lectures, 30 hours for
laboratory hours and 90 hours for independent work of the student.

This means that many hours are allocated for independent work of
students. Many studies have seen a positive change in favor of encouraging
STEM learning in high school students with evidence-based STEM actions
(Donmez, 1 et al 2022). That is why students work here from the walls of the
University, at home. That is, the teacher explains only about the program in the
lecture lesson, and in the laboratory lesson he starts his work in the same direction
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and finishes it as homework. Then we mean that the student performs 90 hours out
of 150 hours of independent work.
If we analyze the curriculum" fundamentals of robotics in education" ( 2 -

table)

2 —table. Curriculum" fundamentals of robotics in education"
Purpose of the Education on the implementation of the use of Lego
discipline Mindstorms EV3 and Arduino UNO set dachiks in the

design work using a computer.

Objectives of the
discipline:

Study of educational methods with Lego Mindstorms EV3
sets, design modeling with Lego Mindstorms EV3 and
Arduino UNO sets, search for solutions, disclosure of
basic concepts and study of basic models of robotics.

Expected learning
outcomes

1. considers the areas and types of methods of application of
robots;

2. shows the principles of types and capabilities of robotic
constructors;

3. determine the data structure when creating, designing a
robotic device;

4. uses libraries of standard programs included in the
assembly of individual Assemblies of a robotic device;
5.compares programming technologies, methods and models
and their instrumentation.

6. designs and builds a robotic device to perform certain
actions;

7.applies teamwork techniques that support tolerant and
communicative communication in project work or teaching
activities.

Training methods
and technologies

1. a teaching method that considers the student as the
central object of learning, which is also based on the
reflexive attitude of students to the learning process;

2. qualification-oriented training;

3. role-playing games and educational discussions in
different formats;

4. Case Study(Analysis of specific situations);

5. method of projects.

Prerequisites of the

Object-Oriented Programming, C++, Turbo C, Delphi
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discipline: Application software support

Post-requisites of

the discipline: pre-graduate practice, defense of the diploma work

Curriculum content

Ne | Type Content of the discipline Num | Literat
of ber ure
lesson of

hours
1 Lec LEGO Mindstorms EV3 education robotics 2 [1, 3]
first steps
Lab | LEGO Mindstorms EV3 education robotics 2 [2,12]

structure . Assembly and programming of the
balanced robot Lego mindstorms ev3,

Assembly of robots "robot tank", " snap
2 | Lec Using mechanisms in LEGO robots 2 [1, 3]
Lab | LEGO Mindstorms EV3 education robotics 2 [2,12]
Sensors.
3 | Lec Using mechanisms in LEGO robots 2 [1, 3]
Lab | EV3 module interfaces. Robot sorter LEGO 2 [2,12]
Mindstorms ev3 Assembly and programming.
4 | Lec | LEGO robot tools and blogs 2 [1, 3]
Lab | Creating tasks using blocks and interfaces for 2 [2,12]

robots. Robot puppy Lego Mindstorms ev3
Assembly and programming

5 | Lec | Action blocks. 2 [1, 3]

Lab | Module control buttons. Lego Mindstorms ev3 2 [2,12]
robot manipulator arm assembly and
programming

6 | Lec Action blocks. Mechanism blocks 2 [1, 3]

Lab | Algorithmization in blocks. Implementation of 2 [2,12]
the project" cargo transport robot " in
teamwork on assigned tasks.

7 | Lec Action blocks. Data block. 2 [1, 3]
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Lab | Tasks of world competitions and their [2,12]
programming. Assembly of the robot
"gyroboy".
8 | Lec | Algorithm for finding moving objects [1, 3]
Lab | Determining the number of randomly placed [2,12]
items by location. Assembling the" color sorter
" robot.
9 | Lec Working in the program environment" [1, 3]
robotrak".
Lab | "Robots in human life": development of social [2,12]
projects. LED control via Arduino
microcontroller.
10 | Lec Development of social projects "robots in [1, 3]
human life"
Lab | Working with temperature and humidity [2,12]
sensors on the Arduino microcontroller
11 | Lec Arduino microcontroller [1, 3]
Lab | Analysis of ways to know the Arduino platform [2,12]
and its development environment. Control of
step motors and servomotors via Arduino
microcontroller
12 | Lec Arduino development environment [1, 3]
Lab | Analysis of how to control different engines. [2,12]
Research on adding a clock button to the
Arduino platform
13 | Lec The main elements of Arduino Uno. Program [1, 3]
code.
Lab | To consider how to measure the distance to an [2,12]
object using the example of an ultrasonic
sensor. Study of the working principle of
ultrasonic distance sensor
14 | Lec Description of Arduino Uno and Mega ADK. [1, 3]
Lab | To consider ways to check the types of clock [2,12]

buttons and how to connect them to the
Arduino platform. Study of the principle of
operation of the acceleration sensor
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15 | Lec Adding levers in Arduino. 2 [1, 3]

Lab | Learning how to work with measuring sensors 2 [2,12]
using the example of a humidity and
temperature sensor. Study of the working
principle of the atmospheric pressure sensor

University students will work with alternative LEGO Mindstorms EV3

programs, LabVIEW Development Center, and RobotC (a version of the C, 4x
version of the program development language, using robots EV3 and NXT). At
robots, students can test the robot in a virtual world. Here is officially s++, Lua,
Node.js, Python, and Edge developers use the Google Go, C, and Clojure
languages.
What we have observed from the basic analysis of these two curricula is that some
of the topics are the same. However, although the themes are the same, they will
have the initial, middle, and final day. That is, in the walls of the school, Lego
lessons are taught only on the initiative of working, as an answer to questions
about what it is and how we understand it. And under the university program, the
same Lego will begin to build robotics.

In the course of studying the two-way guidelines and plans for teaching the
course "robotics" at the general educational institution, we can see that the main
topics are unique. However, it should be noted that their training is peculiar.

Conclusion

In conclusion, it should be noted that the integration of the discipline in all
educational institutions requires mastering the STEM education system.
Strengthening the STEM education system in the integration of the discipline
prepares students to become strong competitive specialists in the future. In
addition, STEM education, which emphasizes an interdisciplinary approach, is
very important for solving global and local problems. Robotics applied to science
and mathematics and integrated are needed to develop technology capable of
solving problems in the real world.

The main aspects of the inclusion of the STEM program in the educational
process were noted. STEM experience shows that once a clear link is established
between educational needs for the future of the economy, the desire for the
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widespread use of such programs increases. Currently, the system of specialized
education at school is moving towards the teaching, that is, integration of physics,
the implementation of relevant interdisciplinary knowledge, obtaining the basics
of engineering and technical training, and practice-oriented and project-based
training. The effectiveness of teaching the course "Robotics" in the effective
implementation of STEM education in high school, as we mentioned earlier, was
noted. Explanations were given on how the course" robotics " is taught in a two-
way educational environment. In any case, regardless of what approaches the
educational organization chooses, the implementation of an integrative idea and
interdisciplinary interaction in a modern school when designing a STEM strategy
requires a non-template approach and "good adjustment" from the teaching staff
of the school.
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HIKOJIBI M yHUBepcuTera. [Ipu mpeaMeTHOM HMHTerpaluy aHaiau3 TOro, CKOJIBKO 4acoB
OoTBOIUTCS Ha Kypc "PoboroTexHmka" B cTapIiel MKoye, U CKOJIBKO 9acOB OTBOJAUTCS B
CTEHaX YHHUBEpPCUTETa, IPOBOJUTCA Ha OCHOBE OCHOBHBIX mnporpamm. OpHako
CIIEL[MAJIUCTHI B O0JIACTH I1€arOrM4eCKUX, €CTECTBEHHBIX, MHKEHEPHBIX U COLIMAIBHBIX
HayK pa0OTalOT HaJx BBIABICHHEM IIyT€ BO3HUKHOBEHHsS IIpoOIeM, a Takke
TEXHOJOIMYECKUX U3MEHEHUH 11 MX ycTpaHeHus. To ecTs, mpobiiemMa, KOTopasi U3 3TOro
BBITEKAET, BCEra 3aKirouaercs B 3(pQEeKTUBHOM HCIONb30BaHUM 3HAHUI B HallpaBJICHUN
uHTerpanuu. Iloromy uTo, Kak OyATO 3TO OJHO U3 TJIABHBIX TPEOOBAaHUH CErOAHSIIHErO
nHs. B Hacrodmiee Bpems, ecnu cucteMa NMpeaMeTOB MHTErPUPOBAHA, YUALIUNACST CMOXET
[IOHUMAaTh MNpeIMET B MIMPOKOM JAMAIla30HE, HE OrPaHUYMBAsCh 3THM IIPEIMETOM.
PaccmaTpuBaercsl IIMPOKUI CIIEKTP BUAOB U METONOB MCHONB30BaHUs cucteMbl STEM
IPU MHTErpaluy mpeaMera GU3UKH B 3TOM HAINpaBIeHUU. MBI 3HaeM, YTO CaMoO CIOBO
STEM wucnons3yercs B HampaBineHnn wuHTerpanud. STEM-o0Opa3oBanue (Hayka,
TEXHOJOTUH, WHXXCHEPUS, MaTeMaTHUKa) OTJIMYAeTcs KOMIUIEKCHBIM MOAXOJOM K
MOArOTOBKE  IIperojaBaTencl, KOTOPbI  IO3BOJISIET MPENOCTaBUTh  Oyayuiemy
MPENOJABaTEN0 COBPEMEHHbBIE TEXHOMOTMHM IJIsi OOY4YEHHUS! CTYACHTOB HHXKCHEPHBIM,
TEXHUYECKHM M €CTECTBEHHOHAYYHBIM HampasiieHusM. To ecTb, COBpeMEHHasi cucrema
STEM Oba ucnoibp30BaHa Ui yAyYIIEHUS CIIOCOOHOCTH CTYAEHTOB K OOYYEHHUIO MO
pasnuyHbIM npeaMeraM. MccienoBaHus B 3TOH 0071acTH MO-IPEKHEMY COCPEIOTOUYECHBI
Ha TOHMCKE MOAXOJSIIMX METONOJOIUH, MHCTPYMEHTOB M MEXaHM3MOB OLCHKH MJIs
pa3paboTKH cucTeM 00y4YeHHs, KOTOPbIE OKa3bIBAIOT OOJIBLIOE BIMSHUE HA YCIIEBAEMOCTD
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yuamuxcsi. OOpa3oBaHMe OCHOBAaHO Ha COLMAJIM3AaUUU JIPYrod  METOMOJOTHH,
ucnone3yromeit  cucremy STEM  nns  npenmonmaBanust (U3MKK — CTyJeHTaM U
CTapIICKIIACCHUKAM. AJanTalus W pacliipeHHe 3HAHWH B COBPEMEHHBIX YCIIOBHSIX,
pa3paboTka cTpaTeruii peiieHus mpoOsieM, KOMaHJHas pabdoTa, OOIIECHHE C JFOJABMU U
BBIpA0OTKa PEKOMEHIAIMI B CIOXKHBIX CUTYyalUsSX - MOXXHO BHJCTh, YTO Pa3BUTHE
WHTErpaliu B J1000e BpeMs, KaKk B YHUBEPCUTETE, TaK M B IIKoJe, Ha pabodeM Mecre,
MOJYYMJIO IHPOKOoe pacrnpocTpaHenne. OCHOBHOM 1eNblo  001e00pa3oBaTeNbHBIX
neHTpoB PecnyOnuku Kazaxcran seisercs oOyuenue cucreme STEM. A B kakom
HaTpaBICHHH M KakUM CIIOCOOOM €€ WHTerpUpoBaTh, B OTOM M 3aKIFOYAETCS
aktyanbHOCTh ctatbu. Kypc "STEM" MoxHO paccMmarpuBaTh Kak Hamboiee BasKHBIN
Croco0 pa3BUTHS MHTErPAIMK B TOM HAMpaBJICHHH. JTO CBA3AHO C TEM, YTO €ro MOXXHO
paccMaTpuBaTh Kak IPEAMETHBIN Kypc, ITOJTHOE COJIepKaHNe KOTOPOTO elle He PACKPHITO.

KawueBbie cioBa: STEM, unrterpaums, Hayka, ¢uiocopus HUCTOPHH HAYKH,
MareMmartuka, (pu3mKa.

'Anac Bakmoyer, “Crako MaKbin

'PhD xanmmnat, *Ousnka-MaTeMaTHKA FHUIBIMAAPBIHBIH TOKTOPHI, (PH3HKA XKOHE
TEXHOJOTUsIap KadeapacklHbIH Mpodeccops

L2Copcen Amamkonos atemparsl Ibreic KasakcTan yHMBepcHTETi, OcKeMeH,
Kazakcran

OU3UKA BIVIIMIH UHTEI'PAHUAJIAY JAT'BI STEAM-TE
HEI'I3AEJI'EH CTPATETUAJIAP.OJAEBUETKE IIOJIY.

Anjaarna

byn makamama ¢wusukanel umHTerpanmsuiay kesinge STEM xyifecin Konmana
OTHIPHIT, "poOOTOTEXHUKA" KYPCHIH OKBITYIBIH HETI3T epeKmeNnikTepi KapacThIpbLIabl.
ConbIMeH KaTap, Kalmbl OLTIM OEepeTiH opTa MEKTeN IeH YHHBEPCHUTET KaObIprachlHIa
OKBITHIIATHIH "Po00TOTEXHMKA" KypChIHA YKaH-KaKThI IIONY JKOHE HETi3/ey JKypri3iieni.
[Tonpmix mHTErpanusa kesiHae opra mekrente "PobororexHmka" KypchlHa KaHIA caraT
OeJiHETIHIH JKOHE YHUBEPCHTET KaObIpFachlH/a KaHIIIa caraT OeIiHEeTiHIH Talaay Herisri
Oarmapiamanap — HeEri3iHAE  JKy3ere  achlpbuiafpl.  Aumaifia,  [eAaroruKaibk,
KapaThUTBICTAHY, WH)XEHEPIIK JKOHE JJIEYMETTIK FBUIBIMAAp CaJlachIHIAFhl MaMaHAap
mpobiieManapAblH TYBIHAAY KOJNIAPBIH, COHAA-aK ONapibl KO YIIMH TeXHOJIOTHSUIBIK
e3repicrepii aHBIKTay YIIIH JKYMBIC icTedmi. SIFHW, OCBIHAH TYBIHAAHTBIH Maceme
opKalaH WHTerpanus OarbIThIHAA OLTIMIII THIMAI Tainatany OONbIN TaObUIa bl ONTKeHI
Oyt OYriHTi KyHHIH 0acThl TalanTapbIHBIH Oipi cusAKTHL. Kaszipri yakeiTTa, erep moH[ep
Kyieci OipikTipinreH 0oiica, CTYIEHT TaKBIPBIITHI OCHI TAKBIPHITIIICH MISKTENMEH, KeH
ayKpIMAa TyciHe anaapl. Pu3mka MoHIH Ochl OarbITTa WHTErpamusuiay kesinme STEM
KYHWeCiH KOJITaHyIbIH KeITereH TYpliepi MeH afictepi KapacTeipbuiansl. STEM ce3iHiH
031 MHTEerpanus OaFbITHIHIA KONIAHBUIATHIHBIH Oinemis. STEM-Oimim Oepy (FBUIBIM,

40



ILIM, Volume 46, Issue 4, 2025.

TEXHOJIOTYs, MH)KEHEpHsl, MaTeMaTrKa) OoJamaK OKbITYIIbIFa CTyJeHTTEPAl HHKEHEPITIK,
TEXHUKAIBIK JKOHE JKapaTbUIBICTAaHY FBUIBIMAApPHl OOWBIHINA OKBITYIBIH 3aMaHayH
TEXHOJIOTUSIIAPBIH YChIHYFa MYMKIHJIIK O€peTiH OKBITYIIbUIAPAbI AaspiiayblH KeIleH i
TocuTiMeH epekineneHeni. SAruu, 3amanayn STEM skyiieci CTyaeHTTepIiH 9pTYpIIl oHACP
OoifbIHIIIA OKY KAOLIEeTiH KaKcapTy YIIiH naiaanansuiael. Ockl canaaarsl 3epTTeyiep oii
7€ OKYIIBIApJBIH YJTepiMiHEe YIIKEH dcep €TETiH OKBITY >KYHeNlepiH o3ipiey YIIiH
KOJIAWJIBI  QNICTeMENepi, Kypalfaplbl JKkoHe Oaranmay MeXaHuU3MJEpiH Talyra
OarpITTanFaH. bimiM CTyJeHTTep MEH opTa MEKTell OKYIIbLIapbiHA (U3UKAHBI OKBITY
yirin STEM skyiieciH KoiJaHaThiH 0acka oIiCTEMEHI QJICYMETTEHAIPYre Heri3zesreH.
Kasipri xarmaiima Ourimal  OeliiMziey KOHE KEHEHWTy, mpoliieManapibl —IIenry
CTpaTerusuiapblH d3ipiiey, TONTHIK KYMBIC, aJlaMIapMeH KapbiM - KaThIHAC Kacay JKOHE
KWBIH JKarJainapia YCHIHBICTAp JKacay-yHHBEPCHUTETTE J€, MEKTENTe Jie, >KYMBIC
OpHBIHJIA J1a Ke3-KeNTeH YaKbITTa HHTETPallUsSHBl JAMBITY KEH TapajfaHblH Kepyre
oonmanpl. Kazakcran PecnyOnmukachlHBIH Kalmbl OUTiM Oepy OpTalBIKTapBIHBIH HETi3ri
Makcatbl STEM sxyitecin OKbITy OOJbIll TaObUIaabl. Al Kaii OarbITTa KOHE OHBI Kayal
OipikTipy Kepek, Oy MakamaHbiH e3ektiriri. "STEM" KypchlH 0OChl OarbITTarbl
HMHTErpalyMsIHbl JaMBITYAbIH MaHbBI3IbI SJiCi peTiHae KapacTeipyra Oosnazapl. Cebedi OHBI
TOJIBIK Ma3MYHBI 911 alllblJIMaFaH IIOHIIK KypC PETiHAE KapacThIpyFa 00IaIbl.

KinT ce3nep: STEM, unTerpanus, FeUIBIM, FBUIBIM TAPUXBIHBIH (QUIOCOPUSICHI,
MareMaTtnka, pu3nKa.
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