
ВЕСТНИК
РОО «НАЦИОНАЛЬНОЙ 
АКАДЕМИИ НАУК 
РЕСПУБЛИКИ КАЗАХСТАН»
ЧФ «Халық»

THE BULLETIN
OF THE ACADEMY OF SCIENCES

OF THE REPUBLIC OF
KAZAKHSTAN

 «Halyk» Private Foundation

ISSN 2518-1467 (Online), 
ISSN 1991-3494 (Print)

«ҚАЗАҚСТАН РЕСПУБЛИКАСЫ
 ҰЛТТЫҚ ҒЫЛЫМ АКАДЕМИЯСЫ» РҚБ

«ХАЛЫҚ» ЖҚ

Х А Б А Р Ш Ы С Ы

PUBLISHED SINCE 1944

1 (407)
JANUARY  – FEBRUARY  2024

ALMATY, NAS RK



2

Bulletin the National academy of sciences of the Republic of Kazakhstan

В 2016 году для развития и улучшения качества жизни казахстанцев 
был создан частный Благотворительный фонд «Халык». За годы своей 
деятельности на реализацию благотворительных проектов в областях 
образования и науки, социальной защиты, культуры, здравоохранения и 
спорта, Фонд выделил более 45 миллиардов тенге.

  Особое внимание Благотворительный фонд «Халык» уделяет 
образовательным программам, считая это направление одним из ключевых 
в своей деятельности. Оказывая поддержку отечественному образованию, 
Фонд вносит свой посильный вклад в развитие качественного образования 
в Казахстане. Тем самым способствуя росту числа людей, способных 
менять жизнь в стране к лучшему – профессионалов в различных 
сферах, потенциальных лидеров и «великих умов». Одной из значимых 
инициатив фонда «Халык» в образовательной сфере стал проект Ozgeris 
powered by Halyk Fund – первый в стране бизнес-инкубатор для учащихся 
9-11 классов, который помогает развивать необходимые в современном 
мире предпринимательские навыки. Так, на содействие малому бизнесу 
школьников было выделено более 200 грантов. Для поддержки талантливых 
и мотивированных детей Фонд неоднократно выделял гранты на обучение 
в Международной школе «Мирас» и в Astana IT University, а также помог 
казахстанским школьникам принять участие в престижном конкурсе «USTEM 
Robotics» в США. Авторские работы в рамках проекта «Тәлімгер», которому 
Фонд оказал поддержку, легли в основу учебной программы, учебников и 
учебно-методических книг по предмету «Основы предпринимательства и 
бизнеса», преподаваемого в 10-11 классах казахстанских школ и колледжей. 

 Помимо помощи школьникам, учащимся колледжей и студентам Фонд 
считает важным внести свой вклад в повышение квалификации педагогов, 
совершенствование их знаний и навыков, поскольку именно они являются 
проводниками знаний будущих поколений казахстанцев. При поддержке 
Фонда «Халык» в южной столице был организован ежегодный городской 
конкурс педагогов «Almaty Digital Ustaz. 

  Важной инициативой стал реализуемый проект по обучению основам 
финансовой грамотности преподавателей из восьми областей Казахстана, 
что должно оказать существенное влияние на воспитание финансовой 
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грамотности и предпринимательского мышления у нового поколения 
граждан страны. 

  Необходимую помощь Фонд «Халык» оказывает и тем, кто особенно 
остро в ней нуждается. В рамках социальной защиты населения активно 
проводится работа по поддержке детей, оставшихся без родителей, детей и 
взрослых из социально уязвимых слоев населения, людей с ограниченными 
возможностями, а также обеспечению нуждающихся социальным жильем, 
строительству социально важных объектов, таких как детские сады, детские 
площадки и физкультурно-оздоровительные комплексы. 

 В копилку добрых дел Фонда «Халык» можно добавить оказание помощи 
детскому спорту, куда относится поддержка в развитии детского футбола и 
карате в нашей стране. Жизненно важную помощь Благотворительный фонд 
«Халык» оказал нашим соотечественникам во время   недавней пандемии 
COVID-19. Тогда, в разгар тяжелой борьбы с коронавирусной инфекцией 
Фонд выделил свыше 11 миллиардов тенге на приобретение необходимого 
медицинского оборудования и дорогостоящих медицинских препаратов, 
автомобилей скорой медицинской помощи и средств защиты, адресную 
материальную помощь социально уязвимым слоям населения и денежные 
выплаты медицинским работникам.

В 2023 году наряду с другими проектами, нацеленными на повышение 
благосостояния казахстанских граждан Фонд решил уделить особое 
внимание науке, поскольку она является частью общественной культуры, а 
уровень ее развития определяет уровень развития государства. 

Поддержка Фондом выпуска журналов Национальной Академии наук 
Республики Казахстан, которые входят в международные фонды Scopus и 
Wos и в которых публикуются статьи отечественных ученых, докторантов 
и магистрантов, а также научных сотрудников высших учебных заведений 
и научно-исследовательских институтов нашей страны является не менее 
значимым вкладом Фонда в развитие казахстанского общества.

С уважением, Благотворительный Фонд «Халык»!
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Abstract. Taking into account the connection of physics with everyday life, 

industry, technology, engineering, the introduction of practical orientation elements 
as one of the traditional areas of education is an urgent task. The preparation of 
future physics teachers for solving practical problems is provided by the use of 
the project method, problem-based and productive learning in lectures, practical, 
laboratory classes and independent work of students. Within the framework of 
the discipline “Electricity and Magnetism” under consideration, it was proposed 
to implement the above methods based on STEAM technology. The conscious 
acquisition of subject knowledge based on STEAM technology allows you to 
apply them in various situations. The main purpose and idea of the research is not 
only to master a number of theoretical materials of the discipline “Electricity and 
Magnetism” based on STEAM technology, but also to ensure the formation of skills 
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to independently apply the acquired knowledge in everyday life, in engineering and 
technical fields. In addition, using the example of the discipline “Electricity and 
Magnetism”, the author's methods of using electronic educational resources through 
STEAM technology in the preparation of future physics teachers are considered.

Keywords: STEAM technology, teaching physics, future physics teachers, 
discipline "Electricity and magnetism", electronic textbook
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Аннотация. Физиканың күнделікті өмірмен, өнеркәсіп, техника, инженерия 
саласындағы байланысын ескеріп, оқытудағы дәстүрлі бағыттардың бірі 
ретінде практикалық бағдарлылықтың элементтерін енгізу өзекті мәселе болып 
табылады. Болашақ физика мұғалімдерінің практикалық мәселелерді шешуге 
даярлығын қалыптастыру дәріс сабақтарында, практикалық сабақтарда, 
лабораториялық сабақтарда және студенттердің өздік жұмыстарында  
жобалар, проблемалық, продуктивті оқыту мен ұжымдық оқыту әдістерін 
пайдалану арқылы қамтамасыз етіледі. Біз қарастырып отырған «Электр және 
магнетизм» пәні шеңберінде жоғарыда аталған әдістерді STEAM негізінде 
жүзеге асыру ұсынылды. Пән бойынша білімдерді STEAM негізінде саналы 
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түрде меңгеру, оларды алуан түрлі жағдайларда қолдануға мүмкіндік береді. 
Зертеу жұмысының негізгі мақсаты мен идеясы: «Электр және магнетизм» 
пәнін STEAM негізінде бірқатар теориялық материалдарды меңгеру ғана емес, 
сонымен қатар алған білімдерін өз бетінше күнделікті өмірде, инженерия, 
техника салаларында қолдана алу дағдыларын қалыптастыруды қамтамасыз 
ету. Сонымен қатар, «Электр және магнетизм» пәні мысалында болашақ 
физика мұғалімдерін оқытуда STEAM білім беру арқылы электронды білім 
беру ресурстарын пайдаланудың авторлық әдістері қарастырылды. 

Түйін сөздер: STEAM білім беру, физиканы оқыту, болашақ физика 
мұғалімі, «Электр және магнетизм» пәні, электронды оқулық 
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Аннотация. Учитывая связь физики с повседневной жизнью, 
промышленностью, техникой, инженерией, внедрение элементов 
практической направленности как одного из традиционных направлений 
образования является актуальной задачей. Подготовка будущих учителей 
физики к решению практических задач обеспечивается использованием 
метода проектов, проблемного и продуктивного обучения на лекционных, 
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практических, лабораторных занятиях и в самостоятельной работе студентов. 
В рамках рассматриваемой нами дисциплины “Электричество и магнетизм”  
было предложено реализовать вышеперечисленные методы на базе STEAM 
технологии. Осознанное приобретение предметных знаний на основе STEAM 
технологии позволяет применять их в различных ситуациях.  Основная цель 
и идея исследования: не только освоение ряда теоретических материалов 
дисциплины “Электричество и магнетизм” на основе STEAM технологии, но 
и обеспечние формирования умений самостоятельно применять полученные 
знания в повседневной жизни, в инженерно-технических областях. Кроме того, 
на примере дисциплины “Электричество и магнетизм” рассмотрены авторские 
методы использования электронных образовательных ресурсов посредством 
STEAM технологии при подготовке будущих учителей физики. 

Ключевые слова: STEAM технология, обучение физике, будущие учителя 
физики, дисциплина «Электричество и магнетизм», электронный учебник

Introduction
In accordance with the requirements of credit technology of training, the student 

often needs to independently search and acquire knowledge. In this regard, special 
hours are allocated for independent work of the student in this system. Therefore, 
students work with multimedia programs, electronic textbooks, Web sites, as well 
as textbooks to complete the task independently. In addition, students receive 
opportunities to develop themselves as individuals, deepening their knowledge of 
the virtual environment, computer and using STEAM technology (Putri, 2023).

The use of STEAM technology in teaching physics, combined with the 
constructivist approach of David Jonassen: "the constructive model of learning is 
such that students do not perceive the world around them as explained by the teacher, 
act actively and strive to structure their knowledge... The purpose of such training is 
to increase the effectiveness of the learning process".

The use of STEAM technology (digital reference notes, e-learning resources, tool 
packages) as a means of increasing the applied orientation of teaching the discipline 
"electricity and magnetism" was carried out in lecture classes, during laboratory 
work.

In order to implement this direction, the use of electronic textbooks and 
multimedia presentations is of great importance in ensuring the visibility of the 
lecture, systematic interpretation of educational material, and full presentation of 
information.

If we distinguish the following types of lectures used in the course of teaching the 
discipline using STEAM technology:

1) classroom lectures conducted using computer training technologies;
2) transfer of Applied Knowledge using ET;
3) multimedia lectures using case - or web-technologies) (Ginusti, 2023).
Possibilities of using STEAM technology in teaching the discipline "electricity 

and magnetism":
- through the subject, content and purpose of the subject;
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- is determined by the features and possibilities of using computer training 
programs.

Material and methods
As an example, from the discipline "Electricity and magnetism" the phenomenon 

of electromagnetic induction. Let us analyze the methodology of teaching the 
topic "Faraday and Lenz laws" using an electronic textbook and a digital reference 
synopsis.

The phenomenon of the formation of an electric current in the circuit when the 
magnetic flux that pierces a closed circuit changes is called the phenomenon of 
electromagnetic induction. 
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An alternating magnetic field creates a Vortex electric field in the space surrounding itself. In turn, an 

alternating electric field creates a vortex magnetic field in the space surrounding itself. 
Explain the lesson in detail, comprehensively and show students the phenomenon of electromagnetic 

induction and Lenz's rule using an electronic textbook. 
In addition, it shows the application of this phenomenon in production, modern technology, etc. 
In preparation for the lesson, the teacher studies the content of questions of Applied Physics on this 

topic, from which he selects the necessary material in accordance with the structure of the plan for the 
description of the object of technology. 

Shows that the phenomenon of electromagnetic induction is used in practice mainly in electric 
machines, that mechanical energy (movement of a conductor in a magnetic field) is converted into electrical 
energy (induction of electric current) in electric machines, and such machines are called generators. 

Electrogenators play an important role in our technological existence, because they allow us to 
generate energy in one place and use it in another. For example, a steam engine converts the combustion energy 
of coal into useful work, but we can use this energy only where the coal furnace or steam boiler is located. 
Meanwhile, the power plant will be located far from electricity consumers and will be able to provide energy 
to factories, houses, etc. 

In many cases, it will be necessary to power instruments for different voltages from the same current 
source. For example, when connecting a TV to a 220 V current source, it is necessary to supply a voltage of 6, 
3 V to the incandescent lamps inside it, 1–2 V to the transistors, and 15,000 V to the electron - irradiation tube. 
In this way, tools called Transformers are used to raise or lower the voltage as needed. The change in AC 
voltage at an almost constant value of power along with current is said to be an alternating current 
transformation. The tool that performs the transformation of alternating current is called a transformer. 

Various technical objects and processes can also be visualized using multimedia presentations. In such 
presentations, sound, color, animations ensure effective assimilation of educational material. The use of 
animation elements allows you to increase the role of the visual-action type of thinking (Usembayeva, 2014). 

The manual in the form of a presentation can also be supplemented with traditional teaching aids 
(didactic materials, reports and exercises collections, books). Other technical training tools – a video projector, 
television-can be used to visualize presentations. 

The numerical reference summaries we made used the hypergraphics method. This method can be 
seen as an example in the explanation of the construction of a transformer based on the phenomenon of 
electromagnetic induction in question (figure 3). 

          			  (8)



247

ISSN 1991-3494 1. 2024

2.  When the circuit rotates with a frequency in an external magnetic field
.sin

,sin21




BlU
Bl

=
=−

                                                             (8) 
2.       When the circuit rotates with a frequency in an external magnetic field 

,,, constconstSconstB ==   .const=                                                     (9) 
 

,sin)(cos)(cos)cos( tBS
dt

tdBS
dt

dBS
dt

BSd
dt
d

i  =−=−=−=


−=
           (10) 

.sin tBSi  =                                                  (11) 
 

3.  When the contour is located in an alternating magnetic field. 
.,, constSconstconstB ==                                        (12) 

=


−=
l

ii ldE
t

,           ,



                                          (13) 

,, nSSSdB
t

ldE
l

S


=




−= 
                                            (14) 

  


−=
l S

Sd
t
BldE .






                                                              (15) 
An alternating magnetic field creates a Vortex electric field in the space surrounding itself. In turn, an 

alternating electric field creates a vortex magnetic field in the space surrounding itself. 
Explain the lesson in detail, comprehensively and show students the phenomenon of electromagnetic 

induction and Lenz's rule using an electronic textbook. 
In addition, it shows the application of this phenomenon in production, modern technology, etc. 
In preparation for the lesson, the teacher studies the content of questions of Applied Physics on this 

topic, from which he selects the necessary material in accordance with the structure of the plan for the 
description of the object of technology. 

Shows that the phenomenon of electromagnetic induction is used in practice mainly in electric 
machines, that mechanical energy (movement of a conductor in a magnetic field) is converted into electrical 
energy (induction of electric current) in electric machines, and such machines are called generators. 

Electrogenators play an important role in our technological existence, because they allow us to 
generate energy in one place and use it in another. For example, a steam engine converts the combustion energy 
of coal into useful work, but we can use this energy only where the coal furnace or steam boiler is located. 
Meanwhile, the power plant will be located far from electricity consumers and will be able to provide energy 
to factories, houses, etc. 

In many cases, it will be necessary to power instruments for different voltages from the same current 
source. For example, when connecting a TV to a 220 V current source, it is necessary to supply a voltage of 6, 
3 V to the incandescent lamps inside it, 1–2 V to the transistors, and 15,000 V to the electron - irradiation tube. 
In this way, tools called Transformers are used to raise or lower the voltage as needed. The change in AC 
voltage at an almost constant value of power along with current is said to be an alternating current 
transformation. The tool that performs the transformation of alternating current is called a transformer. 

Various technical objects and processes can also be visualized using multimedia presentations. In such 
presentations, sound, color, animations ensure effective assimilation of educational material. The use of 
animation elements allows you to increase the role of the visual-action type of thinking (Usembayeva, 2014). 

The manual in the form of a presentation can also be supplemented with traditional teaching aids 
(didactic materials, reports and exercises collections, books). Other technical training tools – a video projector, 
television-can be used to visualize presentations. 

The numerical reference summaries we made used the hypergraphics method. This method can be 
seen as an example in the explanation of the construction of a transformer based on the phenomenon of 
electromagnetic induction in question (figure 3). 
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An alternating magnetic field creates a Vortex electric field in the space surrounding itself. In turn, an 

alternating electric field creates a vortex magnetic field in the space surrounding itself. 
Explain the lesson in detail, comprehensively and show students the phenomenon of electromagnetic 

induction and Lenz's rule using an electronic textbook. 
In addition, it shows the application of this phenomenon in production, modern technology, etc. 
In preparation for the lesson, the teacher studies the content of questions of Applied Physics on this 

topic, from which he selects the necessary material in accordance with the structure of the plan for the 
description of the object of technology. 

Shows that the phenomenon of electromagnetic induction is used in practice mainly in electric 
machines, that mechanical energy (movement of a conductor in a magnetic field) is converted into electrical 
energy (induction of electric current) in electric machines, and such machines are called generators. 

Electrogenators play an important role in our technological existence, because they allow us to 
generate energy in one place and use it in another. For example, a steam engine converts the combustion energy 
of coal into useful work, but we can use this energy only where the coal furnace or steam boiler is located. 
Meanwhile, the power plant will be located far from electricity consumers and will be able to provide energy 
to factories, houses, etc. 

In many cases, it will be necessary to power instruments for different voltages from the same current 
source. For example, when connecting a TV to a 220 V current source, it is necessary to supply a voltage of 6, 
3 V to the incandescent lamps inside it, 1–2 V to the transistors, and 15,000 V to the electron - irradiation tube. 
In this way, tools called Transformers are used to raise or lower the voltage as needed. The change in AC 
voltage at an almost constant value of power along with current is said to be an alternating current 
transformation. The tool that performs the transformation of alternating current is called a transformer. 

Various technical objects and processes can also be visualized using multimedia presentations. In such 
presentations, sound, color, animations ensure effective assimilation of educational material. The use of 
animation elements allows you to increase the role of the visual-action type of thinking (Usembayeva, 2014). 

The manual in the form of a presentation can also be supplemented with traditional teaching aids 
(didactic materials, reports and exercises collections, books). Other technical training tools – a video projector, 
television-can be used to visualize presentations. 

The numerical reference summaries we made used the hypergraphics method. This method can be 
seen as an example in the explanation of the construction of a transformer based on the phenomenon of 
electromagnetic induction in question (figure 3). 
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An alternating magnetic field creates a Vortex electric field in the space surrounding itself. In turn, an 

alternating electric field creates a vortex magnetic field in the space surrounding itself. 
Explain the lesson in detail, comprehensively and show students the phenomenon of electromagnetic 

induction and Lenz's rule using an electronic textbook. 
In addition, it shows the application of this phenomenon in production, modern technology, etc. 
In preparation for the lesson, the teacher studies the content of questions of Applied Physics on this 

topic, from which he selects the necessary material in accordance with the structure of the plan for the 
description of the object of technology. 

Shows that the phenomenon of electromagnetic induction is used in practice mainly in electric 
machines, that mechanical energy (movement of a conductor in a magnetic field) is converted into electrical 
energy (induction of electric current) in electric machines, and such machines are called generators. 

Electrogenators play an important role in our technological existence, because they allow us to 
generate energy in one place and use it in another. For example, a steam engine converts the combustion energy 
of coal into useful work, but we can use this energy only where the coal furnace or steam boiler is located. 
Meanwhile, the power plant will be located far from electricity consumers and will be able to provide energy 
to factories, houses, etc. 

In many cases, it will be necessary to power instruments for different voltages from the same current 
source. For example, when connecting a TV to a 220 V current source, it is necessary to supply a voltage of 6, 
3 V to the incandescent lamps inside it, 1–2 V to the transistors, and 15,000 V to the electron - irradiation tube. 
In this way, tools called Transformers are used to raise or lower the voltage as needed. The change in AC 
voltage at an almost constant value of power along with current is said to be an alternating current 
transformation. The tool that performs the transformation of alternating current is called a transformer. 

Various technical objects and processes can also be visualized using multimedia presentations. In such 
presentations, sound, color, animations ensure effective assimilation of educational material. The use of 
animation elements allows you to increase the role of the visual-action type of thinking (Usembayeva, 2014). 

The manual in the form of a presentation can also be supplemented with traditional teaching aids 
(didactic materials, reports and exercises collections, books). Other technical training tools – a video projector, 
television-can be used to visualize presentations. 

The numerical reference summaries we made used the hypergraphics method. This method can be 
seen as an example in the explanation of the construction of a transformer based on the phenomenon of 
electromagnetic induction in question (figure 3). 
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An alternating magnetic field creates a Vortex electric field in the space surrounding itself. In turn, an 

alternating electric field creates a vortex magnetic field in the space surrounding itself. 
Explain the lesson in detail, comprehensively and show students the phenomenon of electromagnetic 

induction and Lenz's rule using an electronic textbook. 
In addition, it shows the application of this phenomenon in production, modern technology, etc. 
In preparation for the lesson, the teacher studies the content of questions of Applied Physics on this 

topic, from which he selects the necessary material in accordance with the structure of the plan for the 
description of the object of technology. 

Shows that the phenomenon of electromagnetic induction is used in practice mainly in electric 
machines, that mechanical energy (movement of a conductor in a magnetic field) is converted into electrical 
energy (induction of electric current) in electric machines, and such machines are called generators. 

Electrogenators play an important role in our technological existence, because they allow us to 
generate energy in one place and use it in another. For example, a steam engine converts the combustion energy 
of coal into useful work, but we can use this energy only where the coal furnace or steam boiler is located. 
Meanwhile, the power plant will be located far from electricity consumers and will be able to provide energy 
to factories, houses, etc. 

In many cases, it will be necessary to power instruments for different voltages from the same current 
source. For example, when connecting a TV to a 220 V current source, it is necessary to supply a voltage of 6, 
3 V to the incandescent lamps inside it, 1–2 V to the transistors, and 15,000 V to the electron - irradiation tube. 
In this way, tools called Transformers are used to raise or lower the voltage as needed. The change in AC 
voltage at an almost constant value of power along with current is said to be an alternating current 
transformation. The tool that performs the transformation of alternating current is called a transformer. 

Various technical objects and processes can also be visualized using multimedia presentations. In such 
presentations, sound, color, animations ensure effective assimilation of educational material. The use of 
animation elements allows you to increase the role of the visual-action type of thinking (Usembayeva, 2014). 

The manual in the form of a presentation can also be supplemented with traditional teaching aids 
(didactic materials, reports and exercises collections, books). Other technical training tools – a video projector, 
television-can be used to visualize presentations. 

The numerical reference summaries we made used the hypergraphics method. This method can be 
seen as an example in the explanation of the construction of a transformer based on the phenomenon of 
electromagnetic induction in question (figure 3). 

An alternating magnetic field creates a Vortex electric field in the space 
surrounding itself. In turn, an alternating electric field creates a vortex magnetic field 
in the space surrounding itself.

Explain the lesson in detail, comprehensively and show students the phenomenon 
of electromagnetic induction and Lenz's rule using an electronic textbook.

In addition, it shows the application of this phenomenon in production, modern 
technology, etc.

In preparation for the lesson, the teacher studies the content of questions of Applied 
Physics on this topic, from which he selects the necessary material in accordance 
with the structure of the plan for the description of the object of technology.

Shows that the phenomenon of electromagnetic induction is used in practice 
mainly in electric machines, that mechanical energy (movement of a conductor in a 
magnetic field) is converted into electrical energy (induction of electric current) in 
electric machines, and such machines are called generators.

Electrogenators play an important role in our technological existence, because 
they allow us to generate energy in one place and use it in another. For example, a 
steam engine converts the combustion energy of coal into useful work, but we can 
use this energy only where the coal furnace or steam boiler is located. Meanwhile, 
the power plant will be located far from electricity consumers and will be able to 
provide energy to factories, houses, etc.

In many cases, it will be necessary to power instruments for different voltages 
from the same current source. For example, when connecting a TV to a 220 V current 
source, it is necessary to supply a voltage of 6, 3 V to the incandescent lamps inside 
it, 1–2 V to the transistors, and 15,000 V to the electron - irradiation tube. In this 
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way, tools called Transformers are used to raise or lower the voltage as needed. The 
change in AC voltage at an almost constant value of power along with current is said 
to be an alternating current transformation. The tool that performs the transformation 
of alternating current is called a transformer.

Various technical objects and processes can also be visualized using multimedia 
presentations. In such presentations, sound, color, animations ensure effective 
assimilation of educational material. The use of animation elements allows you to 
increase the role of the visual-action type of thinking (Usembayeva, 2014).

The manual in the form of a presentation can also be supplemented with traditional 
teaching aids (didactic materials, reports and exercises collections, books). Other 
technical training tools – a video projector, television-can be used to visualize 
presentations.

The numerical reference summaries we made used the hypergraphics method. 
This method can be seen as an example in the explanation of the construction of 
a transformer based on the phenomenon of electromagnetic induction in question 
(figure 3).

 
 

Figure 3-presentation slide made by the hypergraphics method for explaining Transformer 
construction 

 
The electric motors of the vacuum cleaner, mixer, electric meat grinder, washing machine that we use 

every day are based on the phenomenon of electromagnetic induction. It goes without saying that it has many 
industries used in production (figure 4). 

 

 
Figure 4-Presentation slide made by the hypergraphics method to explain the construction of a 

washing machine 
When working with this ET, students are faced with fundamental scientific research of 

electromagnetism, observation of physical phenomena, experimental results. This allows them to work with 
the research methodology and acquire the main techniques and skills, to know their areas of application. 

The use of electronic textbooks in the interpretation of educational material of Applied content on the 
discipline" electricity and magnetism", of course, has its own characteristics: 

- to solve certain problems in the discipline and be focused on a specific subject area; 
- ability to apply applied knowledge related to topics and adapt the tools to present them; 
- be able to master digital reference notes through an electronic textbook. 

Figure 3-presentation slide made by the hypergraphics method for explaining Transformer 
construction

The electric motors of the vacuum cleaner, mixer, electric meat grinder, washing 
machine that we use every day are based on the phenomenon of electromagnetic 
induction. It goes without saying that it has many industries used in production 
(figure 4).
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Figure 
4-Presentation slide made by the hypergraphics method to explain the construction of a washing 

machine

When working with this ET, students are faced with fundamental scientific 
research of electromagnetism, observation of physical phenomena, experimental 
results. This allows them to work with the research methodology and acquire the 
main techniques and skills, to know their areas of application.

The use of electronic textbooks in the interpretation of educational material of 
Applied content on the discipline" electricity and magnetism", of course, has its own 
characteristics:

- to solve certain problems in the discipline and be focused on a specific subject 
area;

- ability to apply applied knowledge related to topics and adapt the tools to present 
them;

- be able to master digital reference notes through an electronic textbook.
The most necessary principle in the use of an electronic textbook in the lessons 

of this discipline: software support of the lesson through electronic textbook, 
preservation and maintenance of the role of the teacher without loss; the teacher can 
explain the necessary topics in the lesson through the educational and methodological 
complex.

Lecture notes and their illustrative materials for organizing independent work of 
students were presented using the ET "electricity and magnetism". Free and accessible 
digital materials are an important didactic component of students ' independent work 
on a lecture course (Berkimbayev, 2015).

In order to increase the applied orientation of teaching the discipline, the 
development of author's projects is considered as an additional task for students.

As part of our study, students were asked the question of drawing up quantitative 
Reference Notes on a specific technical object on the topics of the discipline 
"electricity and magnetism". During the implementation of the project, students in 
the direction of increasing their specific applied knowledge carry out:
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- collection, analysis, didactic processing and systematization of information 
about a specific technical object,

- preparation of quantitative Reference Notes on the content of a specific technical 
object.

In the development of individual projects, the teacher acts as a consultant and 
assistant. In case of serious difficulties in the course of work, he can also work as a 
project manager, etc. Therefore, at this stage, the teacher uses all kinds of teaching 
methods: explanatory, illustrative, reproductive and problem methods (problem 
interview, exploratory and research methods) (Aguilera, 2021).

The main methods of work in the process of preparing a project include collective 
teaching methods (work in pairs, in small groups, including groups with a changing 
composition, discussions and discussions aimed at solving a common problem).

Students defend in advance the digital reference notes they have made, and the 
quality of each project is also discussed, and it is evaluated whether it has been 
implemented in accordance with the requirements. Finally, the features of the 
accumulation of digital reference notes into a collective product of knowledge 
are considered. As a result of the collective work of students, the final product of 
knowledge is obtained (Ramankulov, 2022).

The results of training include the formation of students ' ideas about the 
practical application of the course program. In addition, students have experience 
in the implementation and evaluation of author's educational products for studying 
questions of Applied Physics in the educational process.

The creation of a collective product of knowledge by students is the most 
important result of their independent work. This is a very necessary and valuable 
result in the practice of knowledge today. Training of specialists based on productive 
training technology is very effective. The orientation of students to the creation of a 
product of knowledge is a serious motivational factor that stimulates their educational 
cognitive and creative activity.

The advantages of using collective teaching methods for the development of 
communicative qualities of the personality of students are clearly manifested.

During the passage of pedagogical practice in high school, students perform the 
following tasks:

1)get acquainted with the features of the implementation of the applied 
orientation of teaching physics in a real school (including its applied component of 
the educational process);

2) conducts classes using the TC, which he / she participated in, and conducts its 
testing;

3) re-evaluate and supplement the quality of the manufactured digital LCD based 
on the results of approbation.

During the period of teaching practice, students have the opportunity to use both 
digital reference notes made by them and those made by other students. As a rule, the 
student can conduct 1-3 applied-oriented lessons within the framework of the basic 
course of physics. It is also possible to organize extracurricular work on the study 
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of questions of Applied Physics. Application-oriented elective courses or elective 
courses can be held. Of course, if such courses are organized in the same school.

In the development of individual projects, the teacher acts as a consultant and 
assistant. In case of serious difficulties in the course of work, he can also work as a 
project manager, etc. Therefore, at this stage, the teacher uses all kinds of teaching 
methods: explanatory, illustrative, reproductive and problem methods (problem 
interview, exploratory and research methods).

In the process of preparing a project, the main methods of work are the technology 
of collective teaching methods (work in pairs, in small groups, including groups with 
a changing composition, discussions and discussions aimed at solving a common 
problem).

Independent work of students with a computer, aimed at solving cognitive 
problems and creating a project, allows you to increase the applied orientation of 
teaching the discipline.

When conducting a theoretical study, the student should not only have the task of 
solving some practical problem, but also be able to present the results obtained in the 
most visual and accessible form.

The use of such diverse programs ensures the implementation of the didactic 
position of the scientific nature of teaching.

Results
The formation of practical skills and abilities through ICT makes it possible to 

increase the applied orientation of teaching the discipline "electricity and magnetism" 
and its connection with work and practice.

In teaching the discipline" electricity and magnetism " – consideration of Applied 
Problems aimed at solving with the help of ICT. It allows the teacher to rely more on 
a physical computational experiment during training.

The approximate calculation method is one of the most important elements of the 
formation of computational flexibility for students. When solving specific problems 
in the areas of application of physics, students will have to work with measurement 
methods, numerical values obtained from tables and definitions. If there are 
measurement errors in the initial values, then real calculation methods cannot be 
used. In such cases, approximation methods are used.

It is worth paying the attention of students to the fact that the main tool for 
performing calculations in practice is modern computing equipment (calculator, 
computer). Therefore, it is better to use these computing tools in practical and 
laboratory classes, for example, when solving problems with applied content.

Solving such problems is of particular interest in the discipline" electricity and 
magnetism". Because local natural and domestic (technical) conditions are taken 
into account here. The tasks assigned are aimed at solving a number of the following 
problems:

-	 physical consideration of experiences;
-	 determination of functional dependencies in physical laws and laws by 

measuring physical quantities;
-	 explanation of the possibility of controlling physical processes using household 
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appliances (determination of the task of the rheostat on a sewing machine and a 
potentiometer - volume control on a television, tape recorder, radio receiver);

-	 measurement and calculation of the parameters of technical devices necessary 
for household use (determination of the power of electrical devices – an iron, an 
electric stove using an electricity meter and a clock with a second language and 
comparing it with the documentary indicators of this tool; explain the reasons if they 
do not match);

-	 technical knowledge in everyday labor practice.
Such types of training allow you to deepen and expand your applied knowledge 

of the discipline "electricity and magnetism", develop an interest in cognitive 
activity, develop practical, including graphic skills and abilities, thereby increasing 
the applied orientation of teaching the discipline.

«This research has been/was/is funded by the Science Committee of the Ministry 
of Science and Higher Education of the Republic of Kazakhstan (Grant No. 
AP14870844)». 
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