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3ACTOCYBAHHSA IKT IHCTPYMEHTIB Y CYYACHUX YMOBAX HABYAHHSA

YV emammi obrpynmosano axmyanvnicme 3acmocysanns cyuacuux sacobie IKT npu naguanni maiibymuix indgxenepie gaxosux
oucyuniin ma iHO3eMHOI MOBU 8 YyMOBAX KapanmuHy i 60eHHoi azpecii. Ceimosa nandemis npuseena 00 mozo, wo 8 ycbomy cginmi 0o 2-
X MinbApoie Oimeii i MONOOI ONUHUNUCHL 30 MeXHCAMU AYOUMOPHO20 OC8imHb020 npoyecy. Lle cnonykano depaicasu 00 po3uupens
npoyecie yugposizayii, NOWLYKy epekmueHux piwiens 05t RIOMPUMKU 8i00ATEHOT OCBIMHLOT 83AEMOOII.

Tlposedenuii ananiz MiscHapoOHo20 00C8i0y ma HAyKosux oxcepei, y konmekcmi sacmocyeanns IKT 6 oceimi, 3aceioyus inmepec
€8IMOBOI 0CEIMHBOI CNIILHOMU 00 BUKOPUCTAHHS MODLIbHUX cepeicis, mecenddcepis. Ha OymKy agmopie cmammi, MONCIUBUM OIEGUM
3aCc000M GUPIWIEHHS 20CMPUX MA CKAAOHUX NeOA202IUHUX NpoOIemM V OUCMAHYIUHIT (OopMI HAGYANHS € BUKOPUCAHHS MeCeHONICepy

Telegram, y axocmi 3acoy niOmpumKu 0c8imHb020 npoyecy.
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Memoro cmammi € npoananizyeéamu nepeeazu 6uKopucmauus mecenodxcepa Telegram, ax 3acoby niompumxiu 0ceimHb020
npoyecy, 6 CyuacHux yMo6ax KapaHmMuHHUX 0OMedicetb | 60EHHOI azpecii, nio yac HaBYaHHs MAtOYMHIX iHICeHepi6 Paxoeux OUCYUNTIIH
i iHO3eMHOT MOBU; Hadamu pekoMeHdayii uodo 3acmocysants yam-6omy mecendicepa Telegram.

V' cmammi npeocmasneno 0oceio euxopucmanus mecenoxcepa Telegram, Ax 3aco0y niompumku 0CIMHbLO20 Npoyecy Ha
¢axynememi enekmponixu y Hayionanonomy mexuiynomy yHisepcumemi Yxpainu « Kuigcokuil norimexniunuu incmumym imeni lzops
CikopcbKo20», 8 YMOBAX SUMYUIEHUX OOMeICeHb, CHPUYUHEHUX CEIMO0B0I0 nandemiio i eocnnolo azpecieio. IIpoananizosarno cyyacHi
Mmecenoocepu, 30kpema Telegram, Viber, Facebook Messenger, WhatsApp, 3a susnauenumu kpumepismu ma nokasuuxamu. Oxpecieno
nepegazu BuUKopucmanua mecenoxcepa Telegram ona niompumxu océimnbo2o npoyecy, 30Kpema: KpoCHIam@opMHicmb, RIOMPUMKA
CUHXPOHHOI MA ACUHXPOHHOI 63AEMOOIi, MOJICIUGICNL O0OMIHY NOGIOOMNEHHAMU PI3HO20 Gopmany, MOdiCIUGicmb 3abesnevumu
suKOHanHA 6azambox nedazoziynux 3aday. OXapaxmepuso8aHo Cymv, nepesasu Ma MOXCIUBOCH] BUKOPUCIAHHA THCIPYMeHma yam-
bomy 6i0 mecenoacepa Telegram. Hadano ncuxonoco-nedacociuni pexomenoayii w000 nioguujeHHs nedazociunoeo egexmy 6io
suxopucmantns yam-6omy 6io Telegram. [locnioocennss noxasano, wo mecenoxcep Telegram 0o36onse 300icHIO8amMU NIOMPUMKY
0CBIMHBLO2O NPOYECY 6 YMOBAX HEOUIKYBAHUX MA BUMYUIEHUX 00MediceHb 6e3 6mpamu AKICHUX NOKA3HUKIB, 00CA2a0YU Neda202iuHux
yineil.

Kniouogi cnosa: 3acobu niompumxu oceimuvozo npoyecy,; mecenoxcep Telegram; yam-6om; obmedcenHs 8 yMoeax KapaHmumy i
B0€HHOT azpecii.
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THE USE OF ICT MODERN LEARNING TOOLS APPLICATION IN TEACHING

The article substantiates the relevance of the use of modern ICT tools in the training of future engineers in professional
disciplines and a foreign language in the context of quarantine and military aggression. The global pandemic has led to the fact that up
to 2 billion children and young people around the world have found themselves outside the classroom educational process. This
prompted states to expand digitization processes, search for effective solutions to support remote educational interaction.

The analysis of international experience and scientific sources in the context of the use of ICT in education has shown the interest
of the world educational community in the use of mobile services and messengers. According to the authors of the article, a possible
effective means of solving acute and complex pedagogical problems in distance learning is the use of the Telegram messenger as a
means of supporting the educational process.

The purpose of the article is to analyze the advantages of using the Telegram messenger as a means of supporting the
educational process in the current conditions of quarantine restrictions and military aggression, during the training of future engineers
of professional disciplines and a foreign language; to provide recommendations for using the Telegram chatbot.

The article presents the experience of using the Telegram messenger as a means of supporting the educational process at the
Faculty of Electronics at the National Technical University of Ukraine «Igor Sikorsky Kyiv Polytechnic Institutey, in the face of forced
restrictions caused by the global pandemic and military aggression. Modern messengers, in particular Telegram, Viber, Facebook
Messenger, WhatsApp, were analyzed according to certain criteria and indicators. The advantages of using the Telegram messenger to
support the educational process have been identified, in particular: cross-platform, support for synchronous and asynchronous
interaction, the ability to exchange messages of different formats, the ability to perform many pedagogical tasks. The essence,
advantages and possibilities of using the chatbot tool from the Telegram messenger are described. Psychological and pedagogical
recommendations on increasing the pedagogical effect of using the Telegram chatbot have been provided. The study has shown that the
Telegram messenger allows supporting the educational process in conditions of unexpected and forced restrictions without losing
quality indicators, achieving pedagogical goals.

Key words: means of supporting the educational process; Telegram messenger; chat bot; restrictions in the conditions of
quarantine and military aggression.

One of the main characteristics of the modern activity, formal and informal interaction, leisure, day-
stage of human development is the digitalization of all to-day decisions, learning, education, and self-
areas of its activities. Innovative technologies, development. Digital transformation involves both
including Internet of Things, Artificial Intelligence, global economic phenomena and the formation of the
neural networks, Machine Learning, immersive professional identity of each individual.
technologies, Virtual and Augmented Reality, etc. are The introduction of quarantine restrictions caused
changing the usual traditional processes: professional by the COVID-19 pandemic and military aggression
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have made adjustments to the current functioning of
Ukraine's national education system. Online learning
methods and relevant services and tools have come to
the fore. The COVID-19 pandemic has made online
learning the norm for most people around the world. It
is worth noting that the patterns established during the
global pandemic remain relevant in Ukraine to this day,
particularly in view of the crisis caused by military
aggression.

Introduction. In the conditions of quarantine
restrictions, higher education institutions around the
world have directed their efforts to find solutions for
the organization and support of the educational process
using various means and technologies, including
electronic content repositories and national virtual
platforms, training management systems, cloud
solutions (in particular, Microsoft and Google services,
Edmodo, Zoom, Skype, WhatsApp, Blackboard,
YouTube channels, email, messengers, etc.). UNESCO
has developed a list of educational apps, platforms,
resources aimed at helping educators, students and
administrators facilitate the learning process and ensure
social support and interaction during the pandemic.
Most of these solutions are free and available in
different languages.

At the same time, participants in the educational
process had to face many challenges, including the
need to overcome the digital gap, complications in
teacher-student interaction, poor quality of the Internet
connection, which makes it difficult to download and
use training materials, limited technological
infrastructure and capacity, socio-economic factors,
lack of experience in conducting online knowledge
control, additional workload for teachers, and
incompatibility ~with some specific academic
disciplines, decrease in student motivation, delayed
feedback and support, feeling of isolation due to lack of
physical presence, privacy issues and safety, difficulties
in maintaining students' attention and involvement, etc.

The pandemic has led to the fact that up to 2
billion children and young people around the world
have found themselves outside the classroom
educational process. The educational sector was forced
to change the approaches and methods of organizing
training to a distance format. This prompted the
expansion of digitization processes, the search for
effective solutions to support remote educational
interaction, which is confirmed by the latest research.

Research publications analysis. The analysis of
foreign and domestic experience proved the interest of
the global educational community in the introduction of
mobile services, messengers, in particular the Telegram
messenger, as a means of supporting the educational

process.

The article by R. Singh [6], devoted to the
problem of creating a personalized learning
environment, considers the conditions for the

introduction of artificial intelligence in education, in
particular: teaching using chatbots, increasing student
involvement, providing feedback, instant remote
assistance (tips), effective support from teachers, and
online data update.

In the research of Z. H. Iksan, S. M. Saufian [2],
the feasibility of using the Telegram messenger in
teaching graduate students is considered. A number of
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types of educational and organizational activities that
can be implemented using this service have been
identified, in particular: monitoring of visits,
discussions in small groups, exchange of educational
files, etc. The survey showed that graduate students
note an increase in creativity, a desire to generate new
ideas (often spontaneous), a decrease in anxiety about
the fear of rejection of their ideas by the group,
enthusiasm for the learning process, etc.

Researchers M. Z. Igbal, H. I. Alradhi, A. A.
Alhumaidi et al. [3] investigated the attitude of medical
students to the organization of online education during
quarantine using the Telegram messenger. The
respondents noted a number of advantages of the
service, in particular: convenient access to a wide range
of educational materials (lecture slides, e-books,
websites, educational podcasts, forums, articles, etc.);
the ability to share files regardless of their number and
size; the ability to interact with classmates and teachers
both synchronously and asynchronously; high level of
reliability and security, etc. In general, the vast majority
of students praised Telegram, recognizing it as an
effective tool to support online learning.

It is also worth mentioning that researchers M.
Azizi, E. Rassaei, M. S. Bagheri [1] analyzed students'
awareness of mobile learning by studying the impact of
various aspects of this concept on student satisfaction,
as well as on the perception of the usefulness of mobile
learning. The Telegram messenger was chosen to
conduct the research, using which 12 mobile training
sessions on learning the English language were
implemented.

Spanish scientists identified the conditions that led
to the spread of chatbots («virtual assistants») in the
educational process, investigated the process of
creating a chatbot and assessing its usefulness,
analyzed the role of teachers in the implementation of
this service [7], developed the design of a Telegram
chatbot for teaching students in any subject using
multiple choice tests [5].

Ukrainian researchers 1. Tsidylo, S. Samborskiy,
S.-I. Mazur, M. Zamoroz analyzed the advantages of
the Telegram messenger, the requirements for a chatbot
that contributes to the achievement of educational goals
[8], N. V. Maiier, V. O. Yukhymenko described and
analyzed the possibilities of using mobile technologies,
in particular the Telegram messenger, in training
professionally oriented English [4].

At the same time, there is a need to further
research of the possibilities of using the Telegram
messenger in the process of providing distance
learning.

The purpose of the article. The purpose of the
study is to analyze the benefits of using the Telegram
messenger as a means of supporting the educational
process in the current conditions of quarantine
restrictions and military aggression; to provide
recommendations for using the Telegram messenger
chatbot.

Research methods. The following research
methods were used in the study: the method of
theoretical analysis of educational documents and
scientific- methodological works on problematic issues
of teaching pedagogy; generalization of own
pedagogical experience; methods of generalization and
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comparison of theoretical data, which can be used to
show the practical application of innovative ICT;
survey of students regarding the effectiveness of using
the aforementioned innovations in the training of future
engineers during the study of professional disciplines
and a foreign language.

Presenting the main research material. A
survey of students of the Faculty of Electronics of the
National Technical University of Ukraine «Igor
Sikorsky Kyiv Polytechnic Institute» (2022-2023
academic year) showed that 100% of them have
constant access to mobile devices with an Internet
connection (smartphone, tablet). At the same time, 78%
of respondents had constant access to a computer
connected to the network. In view of this, during the
quarantine restrictions, we gave preference to mobile
devices as the main means of educational interaction.

At the stage of selecting a mobile service (a
messenger) to support the educational process, we
conducted a survey among students and found out
which messengers they prefer; carried out a
comparative analysis of the characteristics of these
messengers to choose the most appropriate one
according to the specified criteria. The results of

students’ survey (115 people) showed that they prefer
messengers such as Telegram (97%), Viber (75%),
Facebook Messenger (25%), WhatsApp (19%) and
Snapchat (11%).

We compared the messengers most often used by
students, determining the following criteria:
commerciality  (cost, presence of advertising);
functionality (exchange of images, animations, audio
and video files, documents; text links; voice and video
messages; editing messages; replacing files; «marking
users in messages; replying to messages; mass mailing;
creating groups; comments; structuring chats (folders
/tabs, etc.), audio and video conferences; polls; chatbot
support; viewing activity history; general statistics; use
of cloud storage; search); architecture (synchronization
on different devices; limitation of the number of
devices for synchronization; OS support; internal
memory); security (spam protection; blocking of
unwanted content; end-to-end encryption for all chats).

Having assigned 1 point to the advantage for each
criterion, we received a certain rating of messengers
according to a number of characteristics (see Table 1
for more details):

Table 1
Comparison of messengers according to certain criteria
Criteria Indicators Telegram Viber ‘WhatsApp Facebook
Messenger
Commer- Cost Free Free Free Free
ciality Advertising presence - + + +
Points 2/2 12 12 12
Functiona-lity |Sharing images, animations, audio, |+ + + +
video, documents
Voice messages + + + +
Video messages + + - -
Editing sent messages + + - -
Replacing a file in a sent message |+ - - -
«Tagging» users, responding to|+ + + +
messages
Sending messages up to 100 up to 25 up to 10 Requires
activation of
additional
functionality
Creating groups + + + +
Adding comments + - - -
Ability  to structure ~ chats |+ - - -
(folders/tabs, etc.)
Support for audio and video|+ + + +
conferencing
Creating surveys Anonymous/non- |1 answer choice |- 1 answer
anonymous, choice
multiple choice,
quizzes
Chatbot support + + - -
(@BotFather and|(Viber REST
Bot API) API)
View action history and general [+ - - -
statistics
Cloud data storage + - - -
Search Text, by hashtags, | Textual Textual Textual
by categories
(chats, media,
links, files, voice
messages)
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Points 16/16 8/16 5/16 5/16
Architec-ture | Synchronization across different |+ + + +

devices

Limiting the number of devices for | Unlimited Limited Limited Limited

synchronization

Operating system support Android, i0S,| Android, i0S,|Android, i0S, | Android, iOS,
Windows, Windows, Windows, Windows,
MacOS, Linux,|MacOS, Linux,|MacOS MacOS
Wear OS, | Wear OS,
watchOS watchOS

Load on the device’s internal|Stores only | Stores all | Stores all content | Stores all

memory downloaded content content
content

Points 4/4 2/4 1/4 1/4

Security Spam protection + - - -

Blocking unacceptable content + + + +

End-to-end encryption of all chats |- - + -

Points 2/3 1/3 2/3 1/3

Total 24/25 12/25 9/25 8/25

After summing up the points (with the maximum
possible score — 25), we get the following: Telegram —
24, Viber — 12, WhatsApp — 9, Facebook Messenger —
8. A comparative analysis of instant messengers
according to the defined criteria showed that Telegram
is the leader among other similar services.

Although messengers may differ slightly in their
characteristics, they are all important tools for modern
communication and networking and have a number of
common features: they are free, support for data
exchange in various formats (images, animations,
audio, video files, documents, etc.), the ability to create
groups, synchronization across devices, etc.

Summarizing, it is advisable to highlight the
following advantages of using Telegram Messenger to
support the educational process: cross-platform (the
ability to use it on various gadgets and platforms,
including Android, i0OS, Windows Phone, Windows,
macOS, GNU/Linux); support for synchronous and
asynchronous interaction (the ability to use the
messenger both in real time (synchronous format) and
independently in time, anywhere and anytime
(asynchronous format)); the possibility of exchanging
messages of various formats (text, voice, photo and
video messages, files of various formats, hyperlinks to
external resources); support for various types of
interaction (conducting audio and video calls,
organizing web conferences, groups, channels); the
ability to perform many pedagogical tasks (presentation
and repetition of educational material, knowledge
control, etc.). At the same time, we can add material
either directly in the messenger itself or by using
hyperlinks to external sources (video clips, test
programs, etc.).

Thus, the results of the student survey, the
analysis of the characteristics and the comparison of
different messengers led to the choice of the Telegram
messenger as a means of supporting the educational
process.

Among the important functionality of the
Telegram messenger, it is also worth noting the
possibility of creating chatbots, which is a promising
tool for supporting the educational process based on
artificial intelligence.
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In a general sense, a chatbot is a program that
automates interaction with a user according to a certain
scenario. The chatbot can «communicate» with a user,
provide information and answers to questions, and
fulfill requests. The «communicationy is carried out by
means of text chat or voice commands. Usually,
chatbots are linked to certain websites, social networks,
messengers, etc.

A typical chatbot operation can be summarized in
the following sequence of actions: receiving a user’s
request — determining the user's intentions; performing
actions according to a predetermined script -
processing the user's case; generating a response for the
user; API access to an external program (if necessary);
transferring the request and dialog parameters to the
database for further processing of the request.

Taking into account our own practical experience,
we can identify psychological and pedagogical
recommendations and certain nuances that should be
taken into account when creating a chatbot for
educational purposes: — when creating a chatbot, it is
advisable to develop its general concept, i.e. to
determine the purpose of its creation, the target
audience and the tasks that we plan to solve using this
tool; — pay attention to the identity of the chatbot — its
avatar, name, communication style, etc.; — think over
the structure, intelligence map of the future chatbot,
plan the User Journey Map; — foresee and lay down the
chatbot's reactions («answers») to each possible user
request; — think carefully about the educational material
posted in the chatbot, which should be compact and as
clear as possible; — include tasks of various formats in
the chatbot; — fill the chatbot with useful links and
resources; — lay down the possibility of control and
self-control; — provide opportunities for feedback with
the teacher to allow students to receive remote
consulting and pedagogical support; — provide
opportunities for feedback with students.

During the academic year 2022-2023, under the
conditions of forced quarantine restrictions and military
aggression, the authors organized an educational
process with students of the Faculty of Electronics of
the National Technical University of Ukraine «lgor
Sikorsky Kyiv Polytechnic Institute» using the
Telegram messenger. Taking into account the
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advantages indicated in the previous paragraph, this
messenger was chosen as the main tool for educational
interaction, both synchronous and asynchronous
(chatbot, text and voice messages, etc.).

At different stages of the research, students were
surveyed to find out their preferences regarding
messengers and their functionality, satisfaction with the
organization of classes using the Telegram messenger,
identifying problems, advantages and needs for further
improvement of the educational process. Respondents
noted that they use Telegram more often than other
messengers.

According to the survey, 100% of respondents
have constant access to mobile devices with an Internet
connection (smartphone, tablet) and the Telegram
messenger is the leader among other services. When
organizing the course «Practical Foreign Language
Course for Business Communication», 36 hours of
practical classes using the Telegram messenger were
conducted with each group of students. At the end of
the course, students were asked to evaluate this form of
work. So, among the advantages, students noted: the
simplicity of using the Telegram messenger (85%), the
convenience of using it on different platforms (72%),
free of charge (80%), high-quality connection (55%),
and reliable data protection (51%). Among the
problems, students noted an unstable Internet
connection (30%), which caused interruptions in the
messenger (15%). For 5% of respondents, the interface
was unclear.

As for the changes that students would like to
propose to improve the educational process using the
Telegram messenger, 7% noted the desire to increase
the amount of multimedia content, add more
accompanying audio and video segments.

In general, students positively assessed the
educational activities using the Telegram messenger in
the context of quarantine and military aggression by
choosing the following answers: «Very good» (44%)
and «Good» (51%).

It is important to note that our goal was to
introduce a tool that would allow us to support the
educational process under unexpected and forced
quarantine restrictions without losing quality indicators.
Therefore, we believe that the set goal has been
achieved. The Telegram messenger is a tool that allows
you to support the distance learning format while
maintaining the quality of the learning results. So, it is
advisable to follow the recommendations outlined
above.

Conclusions and further research prospects.
The quarantine restrictions caused by the Covid-19
pandemic and military aggression have made
adjustments to the functioning of Ukraine's national
education system. Online learning methods and related
tools, software tools have become the object of
intensive search and have gained wide application.

The need for a quick and prompt establishment of
the educational process in the context of an unexpected
crisis contributed to the fact that popular among
students and at the same time multifunctional and
easily customizable digital services, even of a non-
educational nature, began to spread rapidly.

Our observations, survey results and analysis of
student learning outcomes confirmed the following: —
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Telegram messenger as a tool to support learning under
quarantine restrictions was chosen appropriately. Thus,
students, being active users of this messenger,
effectively joined the educational interaction without
spending extra time on installing the program, studying
the interface elements and functionality, etc.; — the
functionality of the Telegram messenger allowed to
meet the needs of all participants of the educational
interaction (both teachers and students) to a greater
extent, to use various means, methods and techniques
of work: chatbots, conferences, text and voice
messages, video fragments, etc.; — a combination of
various synchronous (audio and video conferencing)
and asynchronous tools (chatbot, data of various
formats: text, voice messages, video clips, polls, tests,
etc.) made it possible to effectively achieve didactic
goals.

It should be emphasized that in order to ensure a
high-quality, effective educational process in higher
education establishment in the context of forced
distance learning, it is advisable to select program
solutions taking into account the specifics of the target
audience, the advantages and disadvantages of the
means, its availability and reliability, and the
appropriateness of its use for solving a specific
educational task.

We consider the development of the structure of
the Telegram chatbot to support the educational
process, as well as the justification of recommendations
for its use, to be a promising direction for further
research into the outlined problem.
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JIOMAKIHA Jlapuca BonogumupiBHa — crapmmit
BUKJIaAa4 Kadeapy aHTIiACHKOI MOBH TEXHIYHOTO CHPSIMYyBaHHS
Nel  HamioHanbHOTO  TEXHIYHOTO  yHIBEpPCHTETY  YKpaiHu
«KuiBcpKuil MONITeXHIYHUH IHCTUTYT iMeHi Iropst CikopcbKoroy.

Hayxoei inmepecu: iH(opMaLiifHO-KOMYHIKaIliHHI
TEXHOJOriI B OCBITi, METOAM HABYAHHS IHO3EMHHX MOB Ha
HENHrBICTUYHHX (aKyJIbTeTax.
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I'YPAJIb Oxkcana IropiBna — Bukiazad kadenpu
aHTTIHCHKOI MOBH TexHiYHOTO crpsiMyBanHs Nel HarionambsHOro
TEXHIYHOTO yHiBepcuTeTy YKpainu «KuIBCHKMH HOJITEXHIYHHI
iHcTHTYT iMeHi Irops CikopchbKoroy.

Hayxkosi inmepecu: iH(popManiiiHO-KOMyHIKaIli HHi
TEXHOJIOril B OCBITi, METOAM HABYaHHS IHO3EMHHX MOB Ha
HEJTIHTBICTHYHHX (aKyIbTeTax.

JNYKA Harajis IBaHiBHA — KaHIUAAT MEAaroriyHUX
Hayk, JoueHT Kadenpu aHrmiHdCbKOi MOBH  TEXHIYHOIO
crpsimyBanHst Nel HarioHaabHOro TEXHIYHOrO yHiBEpCHUTETY
VYxpainn «KuiBcbkuil moMiTeXHIUHMI iHCTUTYT imeHi Irops
CiKOpCBHKOTOY.

Hayxkosi inmepecu: iHdopMaLiiiHO-KOMYHIKaLi HHI
TEXHOJIOTII B OCBITi, METOAM HAaBYaHHS IHO3EMHHX MOB Ha
HEJTIHTBICTHYHHX (aKyIbTeTax.
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HNEPCHEKTHUBHI IVISIXW BAKOPUCTAHHS 3ACOBIB 1 CEPBICIB IITYYHOI'O IHTEJEKTY
€BPOIIEUCBKOI XMAPH BIIKPUTOI HAYKH JUIA
MPO®ECIMHOI'O PO3BUTKY IIEJAT'OI'TYHUX KAIPIB

B cmammi docnidoicyemoca npobnema 6UKOPUCMAHHA cepeicie wmyyHo20 inmenekny €6poneicbkoi xmapu 6i0KpuUmoi nayxu ons
npogecitinoeo po3eumxy nedacoeiunux kaopis. binvuicme HayKosyie 0ocums cepluo3Ho CmaeIsimbCs 00 Yiei npodremu, OCKiTbKU
BUKOPUCMAHHA CePBICi6 WMYUHO20 iHmeneKkmy (3a2anom) 6 OCEImHbOMY hpoyeci modice npuzgecmu 00 ceploznux 3azpo3. Okpemi
acnexmu yiei npoOIeMU MONCHA SUPIUUMU 3A60AKU NPASUTLHOMY BUKOPUCTIAHHIO CEPEIC8 WNMYUHO20 [HMeNeKmy, OCKINbKU Nopso i3
3a2po3amu HAyKo8Yi O0CTIONCYSANU | MONCIUBOCME MA Nepedazu UKOPUCMAHHS Cepsicie 0aHO20 MUny 6 ocsimi (npu ybomy nepesacii
SABHO NepesuIyyIoms HeOONIKU MOMY NOCIMAE NUMAHHA X GUEANHCEHO20 MA MEMOOUYHO ODIPYHMOBAHO20 BUKOpUCMAHHS). SKiyo e
posenaoamu cepgicu, wjo posmiweni na nopmani €gponeticbkoi xmapu iOKpuUmoi Hayku, mo IcHye 00c6i0 iX NO3UMuUeHO20
BUKOPUCMAHHA 6 OCEIMHbOMY NPOYeci, nonepeoHbo 0Yl0 npoeedeHo cepia 3ax00i6 OlA HASYAHHA OCGIMAH 0A306UM elleMeHmam
BUKOPUCMAHHSL THCMPYMEHMapilo nopmaiy. 30Kpema, cepsicu WmyyHo20 [HMeNeKmy MmaKodxiC HAs6HI Ha OaHomy nopmani i €
abconiommo 6eskouwmosnumu. i GUHAYEHHS NePCneKMUGHUX WIIAXI6 BUKOPUCMAHHA 3Ac00i6 I cepsicie WmyuHo20 [HmeneKmy
€eponelicokoi xmapu GiOKpumoi Hayku Ona Nnpo@eciiinozo pO3UMKY Nedazo2iuHux Kaopie nonepeoHvo Oyi0 po3podreHo
Kaacugpikayitiny cxemy cepesicie wmyyHo2o inmenekmy (3azanvHy). B sxocmi knacughixayitinoi o3naku 6yn0 0OpAHO YYACHUKIG
0C8IMHBO20 NPOYeECy: KePIBHUYMEO YCMAHO8Y, BuKIadayi/eyumeni ma cmyoenmu/yuni. OpieHmyouucs Ha 8CMAHO6IEHY KIacugikayiio
ma cneyugiky cepsicie wmyunozo inmenekny nopmany €eponeiicekoi xmapu 6i0Kpumoi Hayku OYI0 6USHAYEHO WNAXU iX
BUKOPUCMAHHA: OJI5L MOMUBAYTT HABYAHHA 3000Y6a4i6 OCEImu, O Kpaujo2o CRpUHAMMA ma yCEIOOMIEHH HOB020 Mamepiany; O
BUAGIIEHHSA 36 A3KIE MIJC HOBUMU MA NONEPEOHIMU 3HAHHAMU, ONA DO3GUMKY KDUMUYHO20 MUCTEHHA 3000yeauis ocseimu, Ons
6CMAHOGLEHHSL MIJCNPEOMEMHUX 36 A3KIG; O/ CIMEOPeHHsl NPoOIeMHOT cumyayii; Oas NO2IUOIEHO20 GUGUEHHS MeMU YU MOOYIs,; OJisl
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