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IMPLEMENTATION OF IOT TECHNOLOGIES
IN PEDAGOGICAL UNIVERSITY EDUCATION

The purpose of this study is a comprehensive analysis of the current
state and prospects of using Internet of Things technologies in higher
pedagogical education, the development of a conceptual model for
integrating IoT into the educational process of pedagogical universities,
taking into account the peculiarities of training future teachers.

The research methodology consists of studying and analyzing the
literature on the IoT transformation of teacher education, questioning
teachers and students in order to identify their opinions on the need to
introduce IoT into the educational process, and determining the most
promising areas for integrating loT technologies into the system of
training future teachers.

The results of the study. Based on the analysis of the literature, the
results of a survey of students and teachers of computer science, future
specialists in the field of ICT for education, a conceptual model of IoT
integration into the educational process of pedagogical universities has
been developed, the main ways of its implementation have been identified
and justified.

Conclusion. The introduction of [oT technologies into the educational
process of pedagogical universities will optimize the management of the
educational process, increase the efficiency and quality of education,
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and provide more effective training of specialists in the field of IoT for
education.

The developed conceptual model of IoT integration into the
educational process of pedagogical universities is an important step
towards the successful integration of IoT into pedagogical education,
allows you to provide a holistic vision of the entire process and build a
logical sequence of actions for its implementation.

Keywords: Internet of Things, education, pedagogical universities,
conceptual model, digital technologies, IoT devices, cloud platforms,
smart classrooms.

Introduction

Modern technologies, including the Internet of Things, are rapidly developing,
penetrating more and more deeply into all spheres of human activity, transforming
familiar processes and opening up new opportunities. The education system is
no exception.

IoT technologies open up new prospects for its development, require
rethinking traditional approaches to the organization of the educational process
and teaching methods, identifying the most effective strategies for their integration
into education and training for work in the digital environment. Pedagogical
universities are influenced by these processes and cannot stay away from them.
Future teachers should be prepared for the fact that their professional activities
will be closely related to the use of IoT technologies.

Questions on IoT are included in the curriculum of the school computer
science course for 11th grade students in the Natural and Mathematical direction
(NMD), as a separate section. This necessitates the training of competent computer
science teachers who are able not only to develop and implement [oT systems,
but also to teach them to the younger generation. Despite the obvious importance
of the topic, the question of how to effectively integrate IoT technologies into the
pedagogical process and prepare future teachers to work in this environment and
teach them to schoolchildren remains insufficiently studied. To solve this problem,
it is necessary to find possible ways to integrate innovative [oT technologies into
the teacher education system in order to organize the educational process and train
specialists for professional activity, taking into account modern technological
trends. This confirms the relevance of the topic under consideration.

The purpose of this study is a comprehensive analysis of the current state and
prospects of using Internet of Things technologies in higher pedagogical education, the
development of a conceptual model for integrating IoT into the educational process of
pedagogical universities, taking into account the peculiarities of training future teachers.
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Materials and methods

The study and analysis of literary sources on the research topic, practical
experience of the introduction of IoT into the education system, a statistical
survey to determine the opinions of users on the implementation of IoT in the
system of teacher education. The survey respondents were teachers and students
of pedagogical universities, teachers of educational institutions. Development of a
model for integrating IoT into the educational process of pedagogical universities,
reflecting the relationship between IoT elements and pedagogical processes in
higher education institutions.

The digital revolution has already led to the introduction of IoT in educational
institutions almost all over the world. The introduction of new technologies in
education has played an important role in the modernization of the educational
process. IoT has not only made changes to the infrastructure of educational
institutions, but also changed traditional pedagogical teaching methods to more
innovative ones [1].

In developed countries, the Internet of Things is actively used as an
educational and research tool. Schools and universities in the USA and the UK
use [oT to teach the basics of programming [2]. Online learning has also not been
left aside: language schools are creating interactive loT-based platforms equipped
with voice and visual sensors to teach English. These platforms allow students to
improve their pronunciation and accent in real time [3].

A successful example of ToT implementation is Yonsei University, Seoul, South
Korea. The Open Campus Experience concept allows him to centrally manage all
information about university life and provide students with convenient access to it
through a mobile application. This allows students to always be up to date and plan
their time effectively. Teachers, in turn, have the opportunity to record and broadcast
their lectures online, expanding the audience beyond the campus [4].

An interesting and promising area of [oT implementation in education, which
attracts students and creates conditions for practical training in IoT technologies,
is the development and implementation of an appropriate IoT discipline [2].

Realizing the importance of IoT as an academic discipline, the Open
University of Great Britain has introduced a new training course “My Digital Life”
based on IoT concepts for undergraduate and graduate students. Studying this
course helps students use IoT as a tool for exploring and analyzing the physical
and virtual world around them [5].

The creation of a security system in educational institutions is one of the most
sought—after areas of [oT implementation in education. With lIoT, universities and
schools can restrict students and visitors’ access to classrooms and laboratories,
which will reduce the risk of accidents [6-7].
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One of the main changes under the influence of 10T is that the routine tasks
of the student and teacher will be automated, which will make it possible to devote
more time and attention to the learning process. IoT technologies will create more
comfortable learning conditions, motivate and interest students in learning by
linking real and virtual objects. The creation of smart laboratories and equipping
them with IoT devices for conducting more complex and accurate experiments
will help expand opportunities for scientific research. The effectiveness and impact
of IoT on the education system are predictable and should not be ignored [6].

Results and discussion

To date, almost all pedagogical universities in the Republic of Kazakhstan
are connected to the Internet. Each of them contains a huge variety of objects
that can potentially be connected to the IoT network, such as windows, doors,
projectors, printers, classrooms, laboratories, etc. Using sensors, RFID, NFC, QR
tags and other [oT technologies, these objects can be transformed into intelligent
objects [8]. Moreover, each educational building can include applications for
online learning using [oT, IoT-based smart classrooms, [oT-based laboratories,
smart libraries, etc. The integration of the IoT into pedagogical universities is
not only the introduction of new technologies into educational institutions to
automate energy management and ensure safety and comfortable conditions in
educational premises. The main goals of the IoT transformation of pedagogical
universities are to increase the efficiency and quality of education; optimize the
management of the educational process; create a smart educational environment,
improve interaction between teachers and students, as well as the development
of IoT competencies of future teachers.

The existing fragmentation in the use of IoT technologies in teacher education,
the lack of a unified, systematic concept for their implementation in the teacher
training system does not allow them to fully unlock their potential and makes
it difficult to use them effectively in practice. The development of a unified
conceptual model will make it possible to systematize the IoT implementation
process, define clear goals and objectives, and create a unified ecosystem of [oT
devices and services in education, which will increase the efficiency of their use.

The process of introducing [oT into the teacher education system is complex
and multifaceted, requiring a deep understanding of the specifics of training
future teachers. Therefore, the model being created for the introduction of IoT
technologies into teacher education should be not only technologically advanced,
but also pedagogically sound, taking into account the specifics of teacher training
and include both technical (installation of smart devices, application development),
organizational and pedagogical aspects (Figure 1).
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Implementation goals:
—  Creahing a "smart" educational environment;
—  Development of IoT competencies for future teachers

e —————————— e —— ]
I - H
1 [ IoT device: ]
I 1 P Memwvorks 1 —
11! P Sermvers Ensuring safery and I s
— optimal leaming 1m
=] === - E
i: I Interacive dashboard r
1 h P Teacher's workplace I +
1 ;1 I* Computer class Creating an mteractive 1
I c I* Touch ble: educational environment 1 E
2 P Video cameras
1 d
H 1
u
1 2 [ Platforms for 1oT development | c
I 5 P Diata wransfar protocels 1
| P @ Mobile application development platforms 1 ?
]
c | B
1 t
s . v o
I Amalvtical toels o
n
|
1 rEducatimaJ applications ‘ I a
[ I 1
I : r | LAS of the unversity | |
I ] YT ——— - LT T T | e
1 :t
O ————m—————— ] n
I v
Iz £ 1 )
1 1l 2 " ;mﬁgt of  infrastmcore ® Diata collection 1
1 1 } Management of ol Deﬁ'!]npma.u of a data storage | T
1 ednrational and processing system 1 o
1 : : processes at the Awtomation of management ® Dara amalysis and decizion- I n
1l = university ® the leaming process making m
[l ® administrative procaszes ® Diata vizualizztion 1
I 1 H-{ |* Feedback 2nd performance €
1 Il = Ensuring security srahiation 1 n
| : ; and confidentiality b pﬂrg _ﬁq o Diata security 1 t
I I = - sacuzity of the JoT system 1
: lc ® Compliznce with ethical standards I
1
H
I I
P | 2
Hfe ® Parzonalization of training ] a
1| e =
1] a » Increassd motivation |
1] a ® Integration of IoT into training courses :
LI ® Development of new IoT courzes H
: S ® Chanzing tha role of the teacher For teachers |—* E
1] ® Changing teaching matheds ® Optimization of the educational| | | =
Il ® Mew forms of kmowledzs assa:sment. process : g
—: a ® Chanzimz the mteraciion with students ® Raceive real-time feedback |
1 ! ® Professional development of teaching ® Improving the effectiveness of| | | E
H staff training [ g
: o La
- ——— |

Figure 1 — Conceptual model of IoT implementation in the educational process
of a pedagogical university
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Technical aspects cover a set of technical equipment and software, network
infrastructures and protocols, on which the entire system of the “smart” educational
environment will be built. It is on this technical basis that all the functionality of
the environment will be implemented, providing personalized learning, adaptive
user interaction, safety and optimal learning conditions, as well as automation of
educational process management at the university.

Their choice is determined based on the goals and objectives of implementing
IoT in the teacher training system. First of all, these are [oT devices such as
lighting sensors, temperature, humidity, motion, CCTV cameras, smart sockets,
etc. depending on the tasks (creation of a smart lock, smart lighting, smart blinds,
smart ventilation, smart video camera, etc.), also an interactive panel, an interactive
dashboard, a workplace teachers, computer lab, touch tables, etc.

The devices must be compatible with each other and with the selected
platform. It is important to choose low-power devices, especially for stand-alone
devices.

To manage IoT devices and collect data, you need to choose the appropriate
platform. It should provide tools for data collection, visualization and analysis,
device management, and should be able to scale as the number of devices and
users grows. Popular options include:

Cloud platforms: AWS, Azure, Google Cloud

Mobile application development platforms: Flutter, React Native

Data analysis platforms: TensorFlow, PyTorch

Data transfer protocols: MQTT, CoAP

IoT Development Platforms: Arduino, Raspberry Pi, Node-RED

LMS of the university

It is necessary to provide a stable and high-speed network connection for all
IoT devices. This includes Wi-Fi, Ethernet and possibly cellular networks.

In addition, a powerful server is required to collect, store and process data
coming from I[oT devices.

The identification of technical, organizational and managerial aspects in the
conceptual model of [oT implementation in the educational process of pedagogical
universities is extremely important. They allow you not only to see which
specific [oT devices (sensors, actuators, controllers) and interactive equipment,
software and networks will be used in the classroom and how they are managed to
optimize the educational process, but also are key factors in creating an intelligent
educational environment based on IoT, which provides conditions for flexible,
personalized and an effective learning process, contributes to improving the quality
and effectiveness of learning.
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The pedagogical aspect is no less important for the successful implementation
of IoT in the educational process of pedagogical universities. It includes:

— Integration of IoT into training courses, organization of classes using loT
devices;

Development of new [oT courses;

— Changing teaching methods;

— Changing the form of knowledge assessment in a smart learning
environment;

— Changing the interaction with students;

— Professional development of teaching staff.

The pedagogical aspect complements the technical and organizational one,
ensuring the effective implementation of IoT in the educational process. Without
a well-thought-out pedagogical approach, even the most modern technical
infrastructure will not be able to provide effective training.

A comprehensive combination of the above-mentioned technical,
organizational and pedagogical aspects of the introduction of IoT into the
educational process will create not just a smart educational environment, but also
prepare a new generation of teachers in this environment who are able to work
effectively in the conditions of IoT transformation of educational institutions and
use IoT technologies in their professional and pedagogical activities.

Moreover, it is very important to prepare future computer science teachers
who are also capable and ready to transfer their knowledge in the field of IoT to
their students. In the Republic of Kazakhstan, the Internet of Things as a separate
section is included in the content of the computer science course of the 11th grade
of the natural and mathematical direction.

The development of IoT competencies of future teachers, along with the
creation of a smart educational environment, is an equally important goal of
introducing IoT into the educational process of pedagogical universities. These
two goals are closely related and complement each other. The introduction of IoT
in the pedagogical university not only creates a modern educational environment,
but also prepares future teachers to work in the digital world. Therefore, in the
conceptual model of [oT implementation in the educational process of pedagogical
universities, it is important to highlight the pedagogical aspect.

The effectiveness and impact of [oT on the education system are predictable
and should not be ignored.

The successful IoT transformation of pedagogical universities is a
multifaceted, multi-stage process that requires careful planning and an integrated
approach, and is carried out in stages, starting with
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1 analysis of the needs and capabilities of the educational organization,
which includes:

— study of the existing technical base and infrastructure of the university;

— assessment of the level of IoT competencies of teachers and students;

— identification of specific educational programs in which it is advisable to
introduce IoT courses.

and further;

2 creation of an innovative educational environment based on IoT, which
is one of the key stages of the IoT transformation of the university and includes:

— creation of smart classrooms equipped with IoT devices that allow you to
monitor the level of illumination, temperature, CO2 levels, the presence of students
in the classroom, automatic assessment of assignments, etc. This will create
comfortable learning conditions and improve the efficiency of the educational
process;

— combining interactive panels with computers of the teacher and students
into a single system for a more efficient organization of the educational process;

— creation of virtual laboratories where students will be able to simulate
various [oT systems and conduct experiments without using physical equipment,
with an Al assistant;

—creation of [oT laboratories equipped with sets of microcontrollers, sensors,
actuators, software, 3D printers for the development and debugging of prototypes
of IoT devices;

—providing reliable and high-speed wireless Internet access for all participants
in the educational process and developing cloud platforms for collecting,
processing and analyzing data from IoT devices.

3 Training of future IoT specialists for education and training of the younger
generation of schoolchildren:

—inclusion in the curricula of disciplines on the basics of IoT, programming
of IoT devices, design of [oT systems;

— creating practical modules that involve students working with real IoT
devices and platforms;

— development of projects aimed at creating educational IoT solutions for
schools and other educational institutions.

4 Training of teaching staff:

— conducting regular trainings and advanced training courses for teachers on
the subject of IoT and methods of using IoT in education;

— development of methodological materials and teaching aids;

— formation of a community of teachers who actively use IoT in their work
to share experiences and develop joint projects.
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5 Organization of student project work:

— organizing contests and hackathons for students to develop IoT projects,
stimulating their creative activity and innovative ideas;

— integration with the real sector: Cooperation with enterprises and
organizations working in the field of IoT to create real projects of practical
importance.

Effective implementation of IoT in education is impossible without taking
into account the needs and expectations of its potential users: university teachers,
practitioners and future teachers, university administration. Taking into account
their opinions will serve as a good basis for the formation of a smart educational
environment based on IoT and will allow the introduction of new functionality
in accordance with real demand.

To determine the priority functions of the smart educational environment for
potential users, as well as areas of application of IoT in the educational process
of pedagogical universities, they were asked 10 questions (Table 1) covering
key aspects of the functionality of the smart educational environment, using the
Likert scale to assess the degree of their agreement or disagreement with various
statements.

This will optimize the functionality of the environment being developed and
make it more convenient and efficient. The survey was attended by 216 respondents
(students of the specialty «computer science», «computer science and robotics»
and «information systems in education», as well as teaching staff of pedagogical
universities in Almaty).

Table 1 — Questionnaire «IoT in teacher education»

| Do you think that using IoT can improve the effectiveness of the educational
process?

) Can smart devices help create a more comfortable and safe educational
environment?

3 Would it be useful if IoT could be used to automatically monitor class at-
tendance?

4 Would you like to have a smart educational environment implemented in
your educational institution?

5 Do you think that the integration of the smart audience system with the
university’s educational platform will optimize the learning process?

6 | Can loT devices be used for educational research?

7 | Do you think that IoT can help better track student progress in real time?
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Would you like to receive analytical data on the student learning process to

8 improve the quality of teaching?
9 | Do you think that IoT can help in personalizing learning?
10 Do you think that students of pedagogical universities should master the

basics of creating IoT devices?

In this questionnaire, the Likert scale 3 was used (1-"no”, 2-"I don’t know”,

3 — «yes»). Teachers, students and administrative staff evaluated it according to
their real ideas.

Ouestion =10
Ouestian =2
Ouestion N
Ouestian Ne?
Ouestian N
Ouestiaon N5
Ouestion Nad
Ouestion N=3
Ouestion =2
Ouestion kel

The results of the survey (in percentages) are shown in Figure 2:

I

il

[

20 40 =] g0 100
Eyes Eno B don'tkhow

Figure 2 — The results of the survey

The obtained results have been statistically processed to assess their validity

and reliability. The results showed that Cronbach’s alpha (a) is 0.9047 and the
square root of o, which is usually used to determine validity, is 0.951. This
indicates that the reliability and validity values are good and indicate a high internal
consistency of the data [9-10].

As aresult of the survey, it was revealed that 92 % of respondents have an idea

about IoT and would like to have a smart educational environment implemented
in their educational institution. The remaining 7 % held a neutral position and
1% expressed doubt about awareness of the essence and functions of the IoT.
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Most users are interested in improving the learning environment, increasing its
effectiveness and automating routine tasks.

In general, the survey results provided a more complete understanding of the
needs and expectations of various user groups and highlighted the main areas of
IoT application in the educational process of pedagogical universities.

Conclusion

The introduction of IoT in pedagogical universities is not just a technical
modernization, but an integrated approach aimed at creating new opportunities
for more personalized and effective learning, and training teachers who are able
to work in conditions of digital transformation.

The developed conceptual model is an important step towards the successful
integration of IoT into teacher education, allows you to provide a holistic vision of
the entire process and build a logical sequence of actions for its implementation.

Its implementation will allow not only to create a smart educational
environment based on IoT, but also to develop [oT competencies necessary
for future teachers to effectively organize the educational process and teach
schoolchildren.

The proposed model has high practical significance and can be used to form
strategies for the digital transformation of educational institutions based on Internet
of Things technologies and to develop roadmaps for the implementation of IoT
in educational institutions.

Funding Information

This research is funded by the Science Committee of the Ministry of Education
and Science of the Republic of Kazakhstan within the project «IoT Transformation
of an Educational Institution: Design, Implementation of Smart Classrooms and
Training of Specialists in the Field of IoT for Education» (IRN AP23490844).

References

1 Badshah, A., Ghani, A., Daud, A., Jalal, A., Bilal, M., Crowcroft,
J. Towards Smart Education through Internet of Things: A Survey // ACM
Computing Surveys. —2024. — Vol. 56, Ne 2. — Article No. 26. — P. 1-33. — https://
doi.org/10.1145/3610401.

2 Szydlo, T., Brzoza-Woch, R., Konieczny, M. The Copernicus [oT
platform: Teaching IoT at Computer Science case study // IFAC-PapersOnLine. —
2018.—Vol. 51, Ne 6. - C. 144-149. — https://doi.org/10.1016/j.ifacol.2018.07.144.

3 Dong, W., Pan, D., Kim, S. Exploring the integration of IoT and
Generative Al in English language education: Smart tools for personalized learning

56



Becrnuk TopaiirsipoB ynusepcurera, ISSN 2710-2661 Cepus Iledacocuueckas Ne 4. 2025

experiences // Journal of Computational Science. —2024. — Vol. 82. — https://doi.
org/10.1016/j.jocs.2024.102397.

4 Henne, A., Mohrke, P., Thoms, L. J., Huwer, J. Implementing digital
competencies in university science education seminars following the DiKoLAN
framework // Education Sciences. —2022. — Vol. 12, Ne 5. — Article 356.

5 Mishra, A. S., Karthikeyan, J., Barman, B., Veettil, R. P. Review on
IoT in enhancing efficiency among higher education institutions // Journal of
Critical Reviews. —2020. —T. 7, Ne 1. — P. 567-570. — https://doi.org/10.31838/
jcr.07.01.109.

6 Terzieva, V., Ilchev, S., Todorova, K. The Role of Internet of Things in
Smart Education // IFAC-PapersOnLine. — 2022. — Vol. 55, Ne 11. — P. 108-113.
— https://doi.org/10.1016/j.ifacol.2022.08.057.

7 Altwoyan, W., Alsukayti, I. S. A novel [oT architecture for seamless [oT
integration into university systems // International Journal of Advanced Computer
Science and Applications. — 2022. — Vol. 13, Ne 4. — P. 109-116. — https://doi.
org/10.14569/IJACSA.2022.0130413.

8 Smits, N., Ark, A., Conijn, J. Measurement versus prediction in the
construction of patient-reported outcome questionnaires: can we have our cake and
eat it? // Quality of Life Research. — 2018. — Vol. 27. — P. 1673—-1682. — https://
doi.org/10.1007/s11136-017-1720-4.

9 Heale, R., Twycross, A. Validity and reliability in quantitative studies
// Evidence-Based Nursing. — 2015. — Vol. 18, Ne 3. — P. 66—67. — https://doi.
org/10.1136/eb-2015-102129.

10 Kamaaosa, I'., OmanoBa, H., Caaro:xa, U., Typamosa, III.,
Haypeoi36aes, JI. Konuennus npoekTUpoOBaHUS yMHOW ayJIUTOpPUHU
obpasoBarenbpHOro yupexaenus // [leqaroruka u ncuxomnorus. — 2025. — Ne 4(61).
—C. 14-22. —https://doi.org/10.51889/2960-1649.2024.61.4.002. — [ D51eKTPOHHBII

pecypc]. — Pesxxum moctyna: https://journal-pedpsy.kaznpu.kz/index.php/ped/
article/view/1784 (mata obpamenus: 12.04.2025).

References

1 Badshah, A., Ghani A., Daud, A., Jalal, A., Bilal, M., Crowcroft, J.
Towards Smart Education through Internet of Things: A Survey // ACM Computing
Surveys. — 2024. — Vol. 56, No. 2. — Article No. 26. — P. 1-33. — https://doi.
org/10.1145/3610401.

2 Szydlo, T., Brzoza-Woch, R., Konieczny, M. The Copernicus loT platform:
Teaching IoT at Computer Science case study // IFAC-PapersOnLine. — 2018.
—Vol. 51, No. 6. — P. 144—149. — https://doi.org/10.1016/j.ifacol.2018.07.144.

57



TopaiirbipoB yHuBepcuTeTiHIH Xabapiubicsl, ISSN 2710-2661 ITeoazoeukanvix cepusicor Ne 4. 2025

3 Dong, W., Pan, D., Kim, S. Exploring the integration of IoT and
Generative Al in English language education: Smart tools for personalized learning
experiences // Journal of Computational Science. — 2024. — Vol. 82. — : https://
doi.org/10.1016/j.jocs.2024.102397.

4 Henne, A., Moehrke, P., Thoms, L. J., Huwer, J. Implementing digital
competencies in university science education seminars following the DiKoLAN
framework // Education Sciences. —2022. — Vol. 12, No. 5. — Article 356.

5 Mishra, A. S., Karthikeyan, J., Barman, B., Veettil, R. P. Review on
IoT in enhancing efficiency among higher education institutions // Journal of
Critical Reviews. —2020. —Vol. 7, No. 1. —P. 567-570. — https://doi.org/10.31838/
jcr.07.01.109.

6 Terzieva, V., Ilchev, S., Todorova, K. The Role of Internet of Things in
Smart Education // IFAC-PapersOnLine. —2022.—Vol. 55, No. 11.—P. 108-113.
— https://doi.org/10.1016/j.ifac01.2022.08.057.

7 Altwoyan, W., Alsukayti, I. S. A novel [oT architecture for seamless [oT
integration into university systems // International Journal of Advanced Computer
Science and Applications. —2022. — Vol. 13, No. 4. — P. 109-116. — https://doi.
org/10.14569/1JACSA.2022.0130413.

8 Smits, N., Ark, A., Conijn, J. Measurement versus prediction in the
construction of patient-reported outcome questionnaires: can we have our cake and
eat it? // Quality of Life Research. — 2018. — Vol. 27. — P. 1673—1682. — https://
doi.org/10.1007/s11136-017-1720-4.

9 Heale R., Twycross A. Validity and reliability in quantitative studies
// Evidence-Based Nursing. — 2015. — Vol. 18, No. 3. — P. 66-67. — https://doi.
org/10.1136/eb-2015-102129.

10 Kamalova, G., Oshanova, N., Salgozha, 1., Turashova, Sh.,
Nauryzbayev, D. The concept of designing a smart classroom of an educational
institution // Pedagogy and Psychology. — 2025. — No. 4(61). — P. 14-22. —
10.51889/2960-1649.2024.61.4.002. — [Electronic resource]:https://journal-

pedpsy.kaznpu.kz/index.php/ped/article/view/1784 (accessed: 12.04.2025).

Received 12.04.25.
Received in revised form 07.10.25.
Accepted for publication 25.11.25.

*[" B. Kamanosa', H. T. Owanosd’,

. T. Consooca’, I I1. Typawosa®, K. Ceiioyani®

12345 ABait aTbiHarsl Kazak yJITTHIK [1€/1arOTHKABIK YHUBEPCUTETI,
Kazakcran PecmyOnukachl, AJMaThI K.

58



Becrnuk TopaiirsipoB ynusepcurera, ISSN 2710-2661 Cepus Iledacocuueckas Ne 4. 2025

13.06.25 x. 6acmara TYCTi.
08.10.25 k. Ty3eTyIepiMeH TYCTi.
25.11.25 x. 6achIn mbFapyra KaObUTIaH b

HEJAT OI'NKAJIBIK Z/KOFAPBI OKY OPBIHIAPBIHBIH
BIJIIM BEPY YJIEPICIHE 10T TEXHOJIOT USIJIAPBIH EHI'I3Y

byn 3epmmeyoiy maxkcamul-b6onawax ungopmamura myeanimoepi
men AKT mamanmoapvin oxvimyea apHanean axwliobl CbIHbINNIbI
AHCO0ANAY MYAHCHIPHIMOAMACHIH 23Ipey, OHbl IPI Kapail dcyzeze acvlpy
pecypcmapowvl 6ackapyovl OHMAUNAHOBIPLIN KAHA KOUMAU, COHbIMEH
Kamap muimoi, bIHEAlIbl HCIHE 3AMAHAYU HCAROAN HCACAY2A MYMKIHOIK
bepedi.oKblmy yuliH.

3epmmey a0icmemeci oKy npoyeciHOe UHMeNTEeKMYAL0bl
ayoumopusamsl  KYpy OoicoHe  eHeizy mypanvl  20ebuemmepoi
manoayoam, OoHsiH QYHKYUOHANObIRbIHA KOUbBLIAMbIH MAAaANnmapobsl
AHVIKMAY MaKCcamvlHOA OHblY daeyemmi NaudaiaHyublIapbit
3epmmeyoeH mypaouvl.

Homuowcenep. Ooedbuemmepoi manoay Hezizinoe ungopmamura
cmyoenmmepi MeH OKbIMYWbLIAPbIHbIY, OiliM Oepy canacvlHOazel
akm  canacblHoagel  OonauiaK —Mamanoapowvly — CayaiHaMAacblHblY
Hamuoicenepi, «aKuliobl ayoumopus» YuliH QYHKYUOHANObI, OHbIH
Hezizel KYpulablMObIK KOMNOHEeHmMmepi KYpuliobl.OHbl dCy3ece aAcbipy
AHBIKMAN0bL Jcate He2i30eol.

Kopwimuvinowl. O3iprenzen myscuipblmoama 3aManayu maianmapad
orcayan  bepemin  DYHKYUOHANObL AKBLIObI  AYOUMOPUAHBL  KYPYObIH
TMEXHONO2UANLIK He2I3IH aHbIKMAliobl

Kinmmi cesdep: 3ammap unmepnemi, 6inim bepy, neoazo2uxaibly
HCO2APBI  OKY  OPLIHOAPDI,  MYAHCLIPLIMOAMANLIK  MOOeNb, YUDPIbIK
mexuonozuanap, loT-xypviievinap, Oyammoel niamgopmanap, axuliovl
OKY ayOumopusiapbl.

*I" B. Kamanosa', H. T. Owanosd’,

U. T. Caneoxcd’, I1I. I1. Typawosa®, K. Cetidyanu’

1.2345K a3aX CKHMii HAIIMOHAJIBHBII TIeJIaTOTHYECKUI YHUBEpCUTET nMeHn Abasl,
Pecny6iinka Kazaxcran, r. AlIMaThI.

[octymmimno B pegakimro 12.04.25.

Hoctymmno ¢ ucnpasieansvu 07.10.25.

[punsTo B meyars 25.11.25.
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O BHEJIPEHUH IOT-TEXHOJIOT' A1 B OBPA3OBATEJIHBIN
MNPOHECC NEJAI'OTHYECKUX BY30B

Llenvio  Oannoco  ucciedosanusi  AGAAEMC  KOMNIEKCHBLI
AHATU3  COBPEMEHHO20 COCMOSIHUAL U NEPCHEeKMUE UCNONb306AHUS
mexHonoeutt Mumepnema gewgell 6  GulCuieM  NedA202UYecKom
obpasosanuu, paspabomra KOHYEeNnmyaibHOU MOOenu uHmezpayuu
IoT 6 obpazosamenvHuvlii npoyecc nedacocUHecKux 6y306, Y4umoledsl
0cobeHHOCmU N0020MOBKU OYOYUUX Nedazo2os.

Memooonocuro ucciedosanus Cocmagnaom u3yieHue U aHaIu3
aumepamypul, noceaujennou loT-mpancgopmayuu nedazocuueckoo
006pazosanus, ankemuposanue npenooasameneii U - CMyoOeHmos ¢
Yenvio BbIAGIEHUs UX MHeHus o neooxooumocmu eneopenus loT 6
006pazoeamenvublil npoyecc, u onpeoeienus Hauboree NepcneKmueHbLX
Hanpasnenuil unmeepayuu mexnonocuu loT 6 cucmemy nod2omosxu
Oyoywux yuumernetl.

Pesynomamor  uccrnedosanus.  Ha — ocnosanuu  anaiusza
AUMepamypul, pe3yibmamos onpoca CmyoeHmos u npenooasameretl
ungopmamukuy, 0yoywux cneyuarucmos 6 ooracmu HKT Ons
obpazosanus pazpabomana KOHYEeNMYAIbHAs MOOelb UHMe2paAyuU
10T 6 obpasosamenvhblil npoyecc nedazo2UYecKux 8y308, OnpeodeieHvl
U 000CHOBAHBL OCHOBHBLE NYMU €€ Peanu3ayuu.

3aknouenue. Bueopenue mexnonozuti loT 6 o06pazosamenvulil
npoyecc nedazosuteckux Y306 NO360J4um ONMUMUIUPOBANb YNPAGLeHUe
00pA308aMENLHBIM NPOYECCOM, NOBLICUMb IPDEKMUSHOCTIb U KAYECTNBO
00yuenus, obecneuum 6onee 3PHeKmusHy0 N0O20MOBKY CHEYUATUCTIOB8
6 oonacmu loT dns 06pazosanus.

Paszpabomannas ronyenmyanvuas moodens unmezpayuu loT ¢
00paA308aMeENbHBLL NPOYECC NEOA202UHECKUX 8Y308 ABNACMC I BANCHBIM
wazom Ha nymu K ycnewrou unmeepayuu loT 6 nedacoeuueckoe
obpazosanue, nO360aseM Obecnedums YeroCmHoe GUOEHUE BCe20
npoyecca u 8biICMpOUNs J02UHECKYIO NOCIe008AMENbHOCHb OeUCmEUll
0151 e20 peanuzayuul.

Knroueswvie cnoea: Hnmepnem seuyel, obpaszosanue,
neoazoeuyeckue 8y3bvl, KOHYEnmyaibHas MoOelb, YUPpossie MEXHOIOUU,
loT-ycmpoticmea, obraunvle niamgopmul, ymHbvle yuedHbie ayOumopuu.
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