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Abstract

The Internet of Things (IoT) today is not just a technological trend, but a reality that is rapidly changing
our lives. Cisco predicts that by 2030, the number of connected devices in the world will increase and reach
500 billion. This means that loT will become an integral part of the future and the demand for 10T specialists
will grow steadily. In this regard, preparing the younger generation for life in the loT world is becoming a
critically important task. The inclusion of I0T issues in the school's Informatics curriculum is an important
step towards developing the necessary knowledge and skills for students. However, for the successful
implementation of this program, it is necessary to provide schools with competent informatics teachers with
not only theoretical knowledge, but also practical skills in the field of 10T. This will ensure high-quality
education for students, prepare them for life in the 1oT world and contribute to the development of this
promising area of technology. To improve the effectiveness of teacher training, it is advisable to use modern
teaching methods and digital educational resources. However, an analysis of existing scientific and
methodological research in the field of teaching Internet of Things technology allows us to note an objectively
small number of works devoted to the training of future informatics teachers in the field of 10T, especially in
modern conditions of digitalization of education. The purpose of this study is to develop and test a model for
teaching future informatics teachers how to create 10T devices as part of interdisciplinary projects based on
modern digital educational resources. Research results: as part of an interdisciplinary loT-based project, an
automatic watering system for indoor plants was developed, the most effective digital educational resources
and a learning model for creating and developing this 10T device were identified and developed using them.
The degree of student satisfaction with the learning process of creating loT devices using digital educational
resources was assessed.

Keywords: digital educational resources, modern learning tools, 10T devices, interactive technologies,
multimedia technologies, training of future informatics teachers.

I1I. Typamosal, K. Ceiinyonil, Y. basap6aenal, I1I. Ypasramuesa®, M.E. Epcin!
1AGait aTeingarsl Kazak yITTBIK II€arorMKaibIK YHUBEPCUTETI, AnMarsl K., Kazakcran
10T K¥PbLIFBLJIAPBIH KYPY BOMBIHIIA BOJAIIAK HHOOPMATHUKA MYFAJIIMJIEPIH
OKBITYJAFBI HU®PJIBIK BIJIIM BEPY PECYPCTAPbBI

Anoamna

3arrap unTepHeTi (IoT) OyriHme TEeK TEXHOJOTHSUIBIK TPEHJ eMec, Oi3[iH eMipiMi3ai Te3 e3repTeTiH
mbIHABIK, CiSCO KOMIMAHUSACBIHBIH Ooipkambl  OoiibiHia, 2030 KbIFa Kapalh oneMJie KOChUIFaH
KYPBUIFbLIAPJBIH caHbl apThil, S00 muummapaka xereai. by IoT OomamakTeiH axbipamac 0eJiiri 0oJassi
xoHe [0oT MamaHmapbIHa CYpaHBIC TYPAKThI TYp/Ie apTaabl nereni oumipeai. Ockirad OalIaHBICThI, OCKEIICH
ypraktel 0T aneminze emip cypyre maiiblHAay MaHBI3ABI MiHAETKE aifHanyna. Mekrenrteri nHpOpMaTHKa
OarmapiamackiHa 10T cypakTapblH KOCY-OKYIIBUIAPABIH KaXeTTi OLIiM MEH AaFAbUIapAbl KaJbIITACTBIPY
JKOJIBIHJIAFBI MaHBI3IBl KamaM. Aunaiina, Oyyr OarmapiamMasHbl COTTiI JKY3€re achlpy YIIiH MEKTENTepii TeK
TEOpUsIIBIK OimimMi FaHa emec, coHbIMeH Katap loT camackiHIa TPaKTUKANBIK JaFabUIapbl 0ap Ky3bIPETTi
WHPOpPMATHKa MYFaTiMJEpIMEH KaMTaMachl3 €Ty Ka)eT. ByJl oKymbuiapiiel canajibl OKBITY/IbI KAMTaMachi3
eryre, omapasl [oT omeminme emip cypyre malbIHAayFa XOHE TEXHOJIOTHSUIAPABIH OCHI TIEPCIIEKTUBAIIBIK
OarbITHIH 1aMBITYFa BIKIAJ €Tyre MyMKiHAIK Oepeni. MyramimMaepai fnaspiaayablH THIMIUITH apTThIpy YIUiH
OKBITYZIBIH 3aMaHayH apicTepi MeH HUQpibIK OinmiM Oepy pecypcTapblH KOJJIAHFaH *eH. Anaiaa, 3arrap
WHTEPHETI TEXHOJIOTHSACHIH OKBITY CaJlaChIHJIaFbl KOJJIAHBICTAFbI FEUTBIMU-QIICTEMEITIK 3ePTTEeYJIEep/i Talaay
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[oT canaceiHga, ocipece Oinmim Oepyni mmbpaaHABIPYIBIH Kas3ipri xarmalbiHAaa Oonamak WHPOpMaTHKA
MyFaJiMIEpiH Haspiiay Maceselepine apHaliFaH KYMbICTapAblH OOBbEKTHBTI a3 CAHBIH aTall 6TyTre MyMKIHIIK
Oepeni. byn 3eprreyain mMakcatel Oonamak MHQOpMaTHKa MyFalmiMIepiH 3amaHayd HUGPIBIK OiiM Oepy
pecypcTapbsiHa HETi3AereH MmoHapalslK xodanap meHoepinge [oT KyppUIFbLIapblH KYpPYFa OKBITY MOJENiH
a3ipyiey JKoHE CBhIHAKTaH OTKi3y OOJBIN TaObUIaAbl. 3epTTey HOTIKEJepi: MoHapanblK koba ascerHma loT
Heri3inae OenMe ociMIIKTepIi aBTOMATTBl cyapy Xyheci o3ipieHni, eH TuiMai Iudpielk OimiM Oepy
pecypctapsl skoHe ochl [0T KypbUIFBICHH JKacay MPOLECiH OKBITY MOJIEIi aHBIKTAJIBI XKOHE 331pJIeH i, OJlapAbI
nmaiganaHa OTHIPHIN, IMUQPPIBIK OuTiM Oepy pecypcrapsl kemeriMeH [oT KyppUIFBUTApBIH KYPYABI OKBITY
MIpOIIeCiHe CTyACHTTEPAIH KaHaFaTTaHy JIopexeci OaraaaH/Ibl.

Tyiiin ce3gep: uudpnsik OiniM Oepy pecypcTapbl, 3amMaHayd OKBITY Kypanaapsl, loT-kypbeuirbuiap,
WHTEPAKTUBTI TEXHOJOTHATIAP, MYJIbTUMEIUSIIBIK TEXHOJNOTHsIIAp, Oojamak WHQOpMaTHKa MyFaliMIepiH
OKBITY.

1. Typamosal, K. Ceiinyanu®, V. Bazap6aesa?, I11. Vpasranuesal, M.E. Epcun’
! Kazaxckuii HAMOHANILHBIN MEIArOrMIECKUi yHUBEPCUTET HMEHU AGas, Anmartel, Kazaxcran
U PPOBBIE OBPA3SOBATEJIBHBIE PECYPCHI B OBYYEHUU BYIYIIIUX YYUTEJIEN
UHO®OPMATHUKHU CO3JAHHUIO IOT-YCTPOUCTB

ArHomayus

Wnrepuer Bemeit (IoT) ceromuss — 3To He MPOCTO TEXHOJOTHYECKUH TPEHI, a PEAbHOCTh, KOTOpas
CTPEMHTENIFHO MeHseT Hamry >ku3Hb. [lo mporHozam kommanmu Cisco, k 2030 roay KoiIM4ecTBO
MOJIKJIFOYEHHBIX YCTPONCTB B MHUpe yBeMUYUTCs U JocTuraer 500 MusmuapioB. 1o o3Havaet, uto [oT craner
HEOTHEMJIEMOH 4acThI0 OYIyIIETO U CIPOC Ha crienuanucToB B obnactu [oT Oynmet HeykiioHHO pactu. B saToi
CBSI3M, TMOJATOTOBKA IOAPACTAIOIIErO MOKOJEHUS K XKu3HU B MHUpe [oT cTaHOBUTCA KPUTHYECKH Ba)KHOMH
3agaueil. Bkimodyenue BonpocoB 1o [oT B mkoabpHYIO porpaMmy HHQOPMATHKH — 3TO BaXKHBIH LIar Ha MyTH
K (D OPMHUPOBAHUIO Y YHAILIMXCSI HCOOXOIUMBIX 3HAHUN U HaBbIKOB. OIHAKO, 7Sl YCTICIIHOM peann3aluy 3TO’
MIPOTpaMMbl, HEOOXOAUMO 00ECIIEUNUTh HIKOIbI KOMIETCHTHBIMU YUUTEIIMH HHPOPMATHKH, 00J1aal0IUMU
HE TOJIBKO TEOPETHMYCCKHMH 3HAHUSMH, HO W NPAKTHUECKUMH HaBblkamMu B obiactu loT. 310 mosBomut
o0ecreynTh KaueCTBEeHHOE 00YUYEeHUE yqaluxcs, HOATOTOBUTH MX K »Ku3HU B mupe loT u cnocoOcTBoBath
Pa3BUTHIO JAHHOTO MEPCHEKTHBHOTO HampaBieHus TexHosoruil. [ns nosbimeHns 3¢ ¢eKTUBHOCTH
MOJITOTOBKM TIEJIaroroB 11eJ1eco00pa3Ho HCIOIb30BaTh COBPEMEHHBIC METOABI OOYYeHUs W LU(PpPOBBIE
oOpa3oBaTenbHble pecypchl. OHAKO aHAIN3 CYLIECTBYIOIIMX HAyYHO-METOAMYECKHX HCCIECJOBaHUN B
obnacti oOydeHHs TEXHOJOTMHM WHTEPHETa BELeH IMO3BOJSIET OTMETHTh OOBEKTUBHO MaJIO€ KOJIUYECTBO
paboT, OCBSIIEHHBIX BOIIPOCAM MOJATrOTOBKHU Oynymux yuureneii nndpopmaruku B oonactu [oT, ocobenHo B
COBpPEMEHHBIX yCIOBUSX I(ppoBu3aniu oopa3oBanus. Llenbio TaHHOTO HCCIIeI0BaHMUS SBISETCS pa3padoTKa
u anpobauus MoAenu oOydeHHs Oynymmx yuureneil nmHpopmartuku coszganuio loT-ycrpoiicTB B paMkax
MEXIUCLUIUIMHAPHBIX TIPOEKTOB HAa OCHOBE COBPEMEHHBIX LHM(PPOBBIX 00pa3oBaTENbHBIX PECYPCOB.
Pe3ynbTaThl HCCeIOBaHKA: B paMKaxX MEXIUCIMIUIMHAPHOrO mpoekTa Ha Oa3e loT paspaborana cucrema
aBTOMAaTHYECKOT0 MOJMBAa KOMHATHBIX PAcTEHW, OmNpeaeieHbl M pa3paboranHsl HambOosee 3¢ ¢eKTHUBHbIE
nudpoBsie 00pa3oBaTeNbHBIE PECYpchl U MOJENb 00yUEeHHsI POLEcCy Co3laHus pa3paboTku naHHoro loT-
YCTPOKMCTBA ¢ UX MCIOJIB30BAHMEM OIEHEHA CTENEHb yIOBIETBOPEHHOCTH CTYIEHTOB MPOIECCOM O0YYeHUS
coznanmto loT-ycTpolicTB ¢ ncnonp3oBaHreM U(POBBIX 00pa30BaTENBLHBIX PECYPCOB.

KiroueBbie cioBa: mudpoBsie 00pa3oBaTesIbHBIE PECYPCHI, COBPEMEHHBIE cpeacTBa oOyueHus, loT-
YCTPONCTBA, MHTEPAKTHUBHbBIE TEXHOJOIMH, MYJbTHUMEAUNHHBIE TEXHOJOIHH, 00yueHHe OyAyIuX yduTenei
WHPOPMATHKH.

Main provisions

The idea of the research is to develop and test a model for teaching future informatics teachers to
create 10T devices using digital educational resources (DER) as part of an interdisciplinary project.
As a practical task, an automatic plant watering system based on the Arduino and TinkerCad
platforms was implemented. The research used methods of pedagogical design, questionnaires and
analysis of digital tools. The results showed that the use of SDG increases the motivation and
involvement of students, promotes the formation of practical skills and improves the quality of
training of future teachers in the context of digitalization of education.
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Introduction

Currently, a new system of higher pedagogical education is being formed, focused on training
specialists capable of integrating modern technologies into the educational process. One of the key
areas of such training is the training of future informatics teachers to create 10T devices, which
requires the use of effective digital educational resources.

Digital educational Resources (DER) are modern learning tools implemented in digital format [1].
Their use is aimed at improving the effectiveness of the educational process, developing practical
skills among students and solving key teaching tasks.

Modern educational standards are focused on the active introduction of digital technologies into
the educational process.

In high school, learning the basics of the Internet of Things is included in the Informatics program,
which examines the basic principles of smart devices and their role in the digital ecosystem. School
textbooks on Informatics for 11th grade present topics related to the concept of 10T, intelligent control
systems, as well as the development of projects using hardware and software platforms [2].

Special attention is paid to the practical development of technologies, including software modeling
and design tools. One of the effective training resources in this area is Cisco Packet Tracer, a powerful
computer network simulator that allows you to simulate the operation of 10T devices, analyze their
interaction, and test various operating scenarios. Using such tools allows students to learn the basics
of working with 10T without the need for physical equipment, which makes learning more accessible
and interactive.

In modern educational practice, more and more attention is being paid to interdisciplinary projects
that allow students to apply knowledge from various fields to solve practical problems. loT
technologies can become an effective tool for such projects, combining Informatics, physics and
mathematics. For the successful implementation of such initiatives in the educational process, a
teacher must know how to integrate digital tools, as well as develop educational resources that allow
students to master working with loT devices in practice.

The use of modern digital educational resources is becoming an integral part of the training of
future informatics teachers, providing access to educational materials, simulation environments, and
software platforms for designing and programming loT devices [3]. They contribute not only to the
optimization of the educational process, but also to its individualization, allowing students to master
the material at a pace convenient for them, apply the acquired knowledge in practice and develop
their own 10T projects.

In modern conditions, the key task of training future informatics teachers is not only to transfer
fundamental knowledge to them, but also to form their competencies in the field of digital
technologies and the Internet of Things. Students who actively use digital educational resources
acquire independent learning skills, the ability to work with large amounts of information, analyze
and apply modern technologies in practice.

A special role in this process belongs to the teacher, who must not only be familiar with the
methods of using data centers, but also be able to organize an educational environment that includes
digital platforms, virtual laboratories, tools for programming and testing 10T devices. This requires
new approaches to the training of teaching staff, ensuring the formation of the necessary competencies
to work in a digital educational environment [4].

The introduction of digital educational resources into the process of teaching future informatics
teachers how to create 10T devices opens up wide opportunities for improving the quality of specialist
training. The use of interactive e-courses, cloud services, training simulators and specialized software
environments allows students to master the design, programming and testing of 10T systems in
practice.

Digital educational resources provide flexibility and adaptability of learning, the ability to
integrate modern development tools into the learning process, support teamwork and remote
interaction [5].
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Thus, digital educational resources are becoming not just an auxiliary tool, but an essential element
of the educational process that allows future informatics teachers to effectively master and apply
Internet of Things technologies [6]. Their competent use helps to increase the level of training of
specialists who are able to implement modern educational programs focused on the digital
transformation of the educational process.

Research methodology

Digital educational resources play a key role in mastering academic disciplines, consolidating
theoretical knowledge and developing practical skills. They also facilitate the organization of
intermediate and final control, assessment of independent and household work, as well as provide
opportunities for self-monitoring and knowledge correction.

A teacher introducing digital educational resources into the educational process is faced with the
task of choosing the optimal type of resource in accordance with the objectives of the lesson, studying
the methodology of its application and evaluating the effectiveness of its use [7]. In addition, it is
possible to develop your own digital educational resources adapted to the specifics of the training
course.

One of the most accessible and illustrative examples of 10T devices that can be implemented in
the educational process is the Arduino-based automatic irrigation system for indoor plants.

This project allows students to explore key aspects of how loT works, including sensor
applications, data processing, and device management.

The design of an automatic irrigation system provides an opportunity to study the principles of
interaction of electronic components and programming of microcontrollers, as well as to create a
functioning device capable of monitoring soil moisture levels and controlling water supply [8].

Necessary components

The following hardware components are used to implement the automatic irrigation system:

- The Arduino Nano board is a control microcontroller that provides irrigation control
algorithms.

- Soil moisture sensor — measures the soil moisture level and transmits the data to the controller.

- Water pump (pump) — responsible for supplying water to the plant.

- Relay module — controls the operation of the pump, ensuring a secure connection.

- Connecting wires — used to connect all components.

- Water supply tubes — direct the liquid from the pump to the plant.

Software and operating algorithm

The controller is programmed via the Arduino IDE, and TinkerCad can be used to test the model.

The algorithm of the system includes the following steps:

1. Data reading — the humidity sensor measures the moisture level in the soil and transmits the
information to the Arduino.

2. Reading analysis — the microcontroller compares the received data with a preset threshold value.

3. Making a decision — if the soil moisture is below the set level, the Arduino activates the relay
module.

4. Irrigation activation —a water pump is turned on, which supplies water through a drip irrigation
system.

5. Turning off the pump — when the required humidity level is reached, the water supply stops.

The variety of digital educational resources allows teachers to choose the most appropriate tools,
depending on the educational goals and the level of training of students. The classification of digital
educational resources according to various criteria are shown in Table 1.
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Table 1. Classification of digital educational resources.

Basis of classification Types of digital educational resources
By the type of information Text resources, audio resources, audiovisual resources, visual
provided resources, interactive models, combined resources
For the intended purpose Educational resources, educational resources
By the availability of a printed | Digital analogues of printed publications, resources originally
equivalent created in digital format
On teaching methods Conventional, learning tools, programmed, problematic, combined

Using digital educational resources

Various digital educational resources are proposed to improve learning efficiency, including
educational platforms, massive open online courses (MOOQOCs), and data visualization tools.

Educational platforms

Educational platforms provide access to structured courses, interactive laboratories, simulators of
loT environments, as well as tools for project activities [9]. For example:

- Flexibly adapt the learning process to the level of students' training.
- Develop the digital competencies of future teachers.
- Integrate 10T learning into a single educational ecosystem.

Massive Open Online Courses (MOOCs)

MOOC:s are a sought-after distance learning format that is actively used to train future informatics
teachers in the field of 10T [10].

They provide the following advantages:

- Access to relevant knowledge in the field of 10T regardless of the place of residence.

- Practice-oriented learning through simulators and virtual labs.

- A personalized learning trajectory tailored to the individual needs of students.

- Formation of digital competencies necessary for working in modern educational
environments.

The use of digital educational resources in the training of future informatics teachers opens up
wide opportunities for mastering the principles of designing loT devices. The development of
educational projects, such as a smart irrigation system, allows students not only to consolidate their
theoretical knowledge, but also to gain practical experience working with microcontrollers, sensors
and actuators [11].

The integration of digital technologies, including educational platforms, online courses and
visualization tools, improves the quality of the educational process, promotes individualization of
learning and the formation of key digital competencies.

Results of the study

To successfully master 10T technologies, students must not only learn how individual components
work, but also be able to integrate them into a single device. Digital educational resources play a
significant role in this process, which help at every stage of creating an 10T device, making learning
more visual, interactive and effective [12].

At the stage of selecting and describing the necessary equipment. The most suitable ones are:

- Augmented reality infographics — helps students quickly learn the characteristics of the
equipment [13]. For example, an infographic showing the operation scheme of soil moisture sensors
and the interaction of the main components (electromagnetic valves, controllers) allows you to
visually present the device of a smart automatic irrigation system. The use of AR technologies makes
it possible to view 3D models of sensors, pumps, and valves, evaluating their performance in real
space. The model shows in the figure 1.
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Figure 1. Development of automatic irrigation system

At the stage of building an loT device creation scheme:

- Video scribing is a method of animated narration that helps explain the principles of operation
of a smart irrigation system [14].

- Screencast recordings of the screen with a step—by-step demonstration of work in TinkerCad

and Cisco Packet Tracer, showing the process of connecting sensors and configuring the system. The
model shows in the figure 2.

Figure 2. Automatic irrigation system via the Arduino IDE and TinkerCad

At the prototype assembly stage:

- Interactive video — allows students to make decisions during device assembly, test the system
and fix errors.

- A chatbot is a virtual assistant that advises on assembly, configuration, and troubleshooting
issues [15].

All listed educational resources can be posted on a special website or in a multimedia textbook.

- Website is a single resource with video tutorials, diagrams, instructions and tests.

- Multimedia book — an electronic manual with integrated interactive elements.

Evaluating the effectiveness of digital educational resources

To assess the impact of the use of data analysis on learning, a survey was conducted among 3rd-
year students majoring in Informatics. 216 students participated in the study.

The survey includes questions about the usefulness, convenience, and effectiveness of the digital
resources presented in table 2:
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Table 2. Survey of 3rd year students of the Informatics specialty on the effectiveness of the digital resources
presented.

. | find it difficult
o 0, 0,

No Questions No (%) to answer (%) Yes (%)

1 | Was the digital educational resource useful to you 0 0 0
when studying the Smart Plant Watering project? 14% 3% 83%

2 | Have infographics and video scribing helped to
better understand the stages of creating an loT 2% 10% 88%
device?

3 | Was the process of working with the online
TinkerCad platform convenient when designing the | 4,5% 5,5% 90%
device circuit?

4 | Were you able to assemble a prototype of the device
without difficulty using the digital materials 1% 7% 92%
provided?

5 | Wasthe mobile appllcatlon developed clear and easy 0% 2504 750
to control the device?

6 | Did the interactive videos _and virtual labs help in 10% 20% 70%
understanding how loT devices work?

7 | Were th_e Iearnmg materials of the multimedia book 8% 60% 320
or website sufficient for self-study?

8 | Would you like to use 5|m|I§1r digital learning 129 8% 80%
resources in future learning projects?

9 | Was it convenient to interact with the instructor and
students through online platforms (GitHub, Google 10% 8% 82%
Colab)?

10 | Do you feel that the use of DER has increased your 0 0 0
loT knowledge and skills? 2% 24% 4%

The results of the study show that 83% of the students indicated that digital educational resources
(DERSs) were useful, and 88% confirmed that infographics and video scribing helped them to better
understand the steps involved in building an 10T device. During the design phase, 90% of students
found the TinkerCad platform user-friendly and 92% had no difficulty assembling the prototype using
the digital materials provided. However, 25% of students found it difficult to rate the usability of the
mobile app, which may indicate a need for improvement. 80% of students expressed a desire to use
such DERs in the future, which confirms their practical value and relevance in the educational
process. These results highlight key aspects that ensure the successful integration of digital learning
resources into teaching.

Discussions

One of the most significant factors of effectiveness is the availability and completeness of
educational materials that cover both theoretical and practical aspects of the discipline. This allows
students not only to familiarise themselves with the basics of how 10T systems components work, but
also to apply the knowledge gained during project activities.

Integration of DER with modelling and programming platforms such as TinkerCad and Arduino
IDE is integral to effective learning [13]. These tools allow students to design and test circuits of 10T
devices in a virtual environment, which significantly lowers the threshold of entry into the study of
Internet of Things technologies.

In addition, the use of interactive elements (video tutorials, simulations, test tasks) contributes to
a deeper understanding of the material. Interactive methods activate students' learning activities,
increase their level of involvement and allow to demonstrate the operation of hardware and software

components of loT systems. To improve the objectivity of knowledge control, it is advisable to
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introduce automated testing tools (testing and simulation tasks), which provides not only timely
feedback, but also the possibility of individual learning pace.

Another important factor is the adaptation of the interface of digital educational resources, which
makes it possible to ensure the convenience of work on various devices (PCs, tablets, smartphones).
This approach increases the accessibility of learning materials and promotes continuous learning
outside of the classroom. Personalisation of the educational process, based on taking into account the
level of students’ preparation, also plays a significant role. The inclusion of adaptive learning features
allows each student to master the material at a comfortable pace, receiving the necessary additional
clarification or, conversely, moving on to more complex tasks [14]. Practice-oriented learning is an
important component of 10T training, so the introduction of lab activities and step-by-step tutorials is
necessary to build applied design and programming skills in students. Finally, the effectiveness of
digital educational resources increases significantly when they are integrated with the university's
learning platforms (Google Classroom, Microsoft Teams). This allows creating a unified educational
environment that provides interaction between students and teachers, access to learning materials and
automated checking of assignments. Thus, the use of digital educational resources helps not only to
increase students' motivation, but also to develop their practical skills in the field of 10T, which is of
key importance for the training of qualified specialists in this field.

Conclusion

The use of digital educational resources in teaching future informatics teachers to create lIoT
devices is a promising direction in modern pedagogy. Interactive and multimedia technologies
promote deeper learning of complex topics, increase the level of student engagement and ensure the
formation of key professional competences. The development and implementation of effective
teaching methods with the use of DER significantly improve the training of specialists in the field of
loT and digital technologies. In the future, it is possible to expand the functionality of digital
educational resources by introducing artificial intelligence technologies, adaptive learning systems
and virtual reality. This will make it possible to integrate 0T even deeper into the educational process
and create a more flexible and personalised learning model.
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