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USING CLOUD TECHNOLOGIES TO OPTIMIZE
THE EDUCATIONAL PROCESS AT SCHOOL

Kopeyev Zhanat — PhD, acting associate professor, L.N. Gumilyov Eurasian National University,
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Abstract. The article is devoted to the study of the use of cloud technologies
in the educational process of schools, focusing on innovative approaches such as
the «Flipped classroom» model. Cloud technologies provide ample opportunities
for students and teachers to work together, providing access to educational materials
at anytime from anywhere, which contributes to the development of cognitive
independence of students. The article discusses the types of cloud technologies, their
advantages, including cost-effectiveness, accessibility and convenience, as well as
didactically the features of their use. Special attention is paid to the technology of
mixed learning in the form of an «Flipped classroom «. Its advantages in comparison
with the traditional approach are shown, including the activation of cognitive
activity of students, increasing the level of their involvement, the development of
critical thinking and cooperation skills. The experiment demonstrates the advantages
of this technology in teaching computer science, including increasing the interest
of schoolchildren in educational material and improving the quality of mastering
the topic. The hypothesis of the study is that the use of cloud technologies in
combination with the «Flipped classroom» model contributes to increasing the
cognitive activity of students, developing their independence and improving the
assimilation of educational material. The conclusions confirm the effectiveness of
the proposed methodology, which is reflected in the increase in student engagement
and quality indicators of their learning. It is concluded that the introduction of
cloud technologies in school education contributes to the creation of a personalized
and accessible educational process, stimulating the use of modern digital tools to
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improve the quality of education. The expediency of the adaptive application of the
technology of the « Flipped classroom» in educational practice is substantiated.

Key words: Cloud technologies, education system, educational process, flipped
classroom, school.
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MEKTENTIH BLJIIM BEPY ITPOLIECIH OHTAMJIAHJBIPYJIA
BYJITTBIK TEXHOJOI'UAJAPIbI KOJJAHY

Konees ’Kanar — PhD, kayeiMmacteipbutrad mpodeccop Mm.a., JLH. I'ymunes arernarsr Eypasus
WITTHIK YHHBepcuTeTi, Actana, Kazakcran, E-mail: zhanat kb@mail.ru, ORCID: 0000-0001-6468-
1501;

Kao6enoB Jaypen — PhD, O. Mapryuan ateianars! [laBnogap nemarorukansik yHuBepeureTi, [laBmomap,
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Kycmanos Kyar — mndopmarnka maructpi, ©. Maprynan aTeiHAarsl [laBmomap memarorukaibIk
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AHHoTamusa. Makana MekTenTiH OutriM  Oepy  mpomleciHae OYJITTBIK
TEXHOJIOTUSUITIAP/Ibl KOJIJJaHYAbI 3epTTeyre apHaIFaH, MyHaa « TOHKepIIreH ChIHBIM)
MOJICTI CHSIKTHl MHHOBAIVMSUIBIK TOCLIJIEpre epeKIlie Hazap ayAapbUiFraH. ByiTThik
TEXHOJIOTHSIAp OKYIIBIIAp MEH MYFaIIIMIEPIiH OipJieCKeH )KYMBICHIH YHBIMIACTBIPY
YIIiH KeH MYMKIHJIKTep Oepe/li, OKbITY MaTepuaiiapblHa Ke3 KeJIreH YaKbITTa JKoHe
Ke3 KeJreH epJeH KOJ KETKi3yre MYMKIHJIIK jKacall, OKYIIbIIAPbIH TaHBIM/IBIK
JIepOecTirin JaMbITyFa BbIKHAT eTefi. Makamaga OYITTBIK TEXHOJOTHSIIAPIABIH
TYpJIEpl, OJIAPJbIH APTHIKIIBUIBIKTAPBI, COHBIH IIIIHAC YHEMJUIIK, KOJKETIMIILIIK
YKOHE BIHFAMIIBUIBIK, COH/IaH-aK OJap bl KOJIJAHYAbIH JIUAaKTUKAIBIK epeKIIeTIKTepi
KapacTelpputFad. Epekme Hazap «TeHkepiireH CHIHBIT» TYpIHIETI apalac
OKBITY TEXHOJOTHSICHIHA ayJapbUiFaH. bysl TEXHOJIOTHUSHBIH JSCTYPNI TOCUTMEH
CaJBICTBIPFaH/Ia aPTHIKIIBUIBIKTAPbl KOPCETUITEH, 0J1ap OKYIIBUIAPIbIH TaHBIM/IBIK
OeJICeHAUTITIH apTTRIPYAbl, ONapAblH cabakKa KaTbiCy ACHICHIH KOFapbUIaTy/bl,
CBIHM OWJlay JKOHE BIHTBIMAKTACTBIK JIAFJIbUIAPBIH  JIAMBITYABl  KaMTHJIBL.
XKyprizinren 5KCIEpUMEHT HOTHXKECIHJIE OYJI TEXHOJOTHSHBIH HH(OPMATHKAHBI
OKBITY/Ia apTHIKIIBLIIBIKTAPBI, COHBIH IMIIHAE OKYIIBUIAPABIH OKY MaTepHasIbIHa
JIET€H KBI3BIFYIIBUIBIFBIHBIH ~apTTHIPY JKOHE TAaKBIPBINITHI MEHTepy CarnachblH
JKAKCApTy KOPCETUIreH. 3epTTey THUIOTe3achl OYITTBIK  TEXHOIOTHSIIAP/IbI
«TeHKepiAreH CBIHBIY MOJCIIMEH Oipre KOJJaHy OKYIIbUIAP/bIH TaHBIM/IBIK
OCJICEHILIITIH apTThIPYFa, OJIap/IbIH JICPOCCTITIH JaMbITyFa dOHE OKY MaTepUaJIbIH
MEHIepyiH JKaKCapTyFa BIKIAI eTeTiHiH Ooypkaiabl. KOpBITHIHABLIAD YCHIHBUIFAH
OIiCTEeMEHIH THIMILUTITIH IoeNaeiai, Oyi1 OKYIIbIIApAbIH KAaThICy ACHTEH1 MEH OKY
CamachIHBIH KOPCETKIIITEePiHIH OCyiHeH KopiHeni. Mekren OiyliM OepyiHe OYIITTHIK
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TEXHOJOTUSIIApbl €HTi3y JKeKe TyJiFara OarbITTalfaH >KOHE KOJDKETIMII OKy
MPOIIECiH KypyFa, OiJIiM canachlH apTThIPY YIIiH 3aMaHayd TUQPIBIK Kypangapisl
naiananynsl BIHTAJaHIBIPYFa BIKMAJ €TETiHI aHbIKTaNAbl. « TOHKEpINreH ChIHBIM)
TEXHOJIOTUSICBIH OiTiM Oepy TaxipuOeciHae OesiceHal KOMAAHYIABbIH THIMIUIITT
HET131eIl.

Tyiiin ce3aep: OYITTHI TeXHOJIOTHSIIAP, OKBITY >KyHeci, OimiM Oepy mporueci,
TOHKEPIJTeH CHIHBII, MEKTETI.
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Annorauusi. CraTbsd TOCBALICHA MCCICAOBAaHUIO NPUMEHEHUS OOIaYHBIX
TEXHOJIOTUH B 00pa30BaTEIbHOM MPOLECCE MIKOJIBI C aKIIEHTOM Ha HHHOBALIMOHHBIX
noaxonax, Takux kak mopenb «llepeBepHyTwiid kmacc». OOnadHble TEXHOIOTHH
MPEAOCTABISIOT IIUPOKHE BO3MOXKHOCTH IJISi OPTaHU3AalMU COBMECTHOM paboThI
yyaluxcsl M yuuTesel, obecreunBasl JOCTYIl K y4yeOHBIM Marepuaiam B Jro0oe
BpeMs W M3 JII0OOro MecTa, YTO CIIOCOOCTBYET pa3BUTHIO I[103HABATEIBHOM
CaMOCTOSITEIBHOCTH O0yYaIOINXCSI.

B crarbe paccmarpuBaloTCsl BUIBI OONAauHBIX TEXHOJOTHH, UX MPEUMYLIECTBa,
BKJIIOYasi IKOHOMHYHOCTb, JIOCTYITHOCTh W YHOOCTBO, a TaKXkKe IUIAKTHUECKHUE
0COOEHHOCTH HMX HCIOJb30BaHusA. (Oco0oe BHUMaHUE YIACICHO TEXHOIOTHH
cmemanHoro oOyuenus B ¢opme «llepeBepHyroro kmaccay. Ilokazanbl eé
MIPEUMYIIECTBA [10 CPABHEHUIO C TPAJAUIIMOHHBIM ITOIX0/I0M, BKJIIOUasi aKTUBU3ALUIO
[103HAaBaTEIbHOMN JEATEbHOCTH YYaIUXCs, HOBHIIIEHNE YPOBHS UX BOBJICUEHHOCTH,
pa3BUTHE HABBIKOB KPUTHUECKOTO MBIIIUIEHUS U COTPYAHUYECTBA.

B ocHoBe npoBenéHHOro dKCIepUMeHTa MPOAEMOHCTPUPOBAHBI MPEUMYIIIECTBA
JAHHOW TEXHOJIOTMM B OOy4YeHHMH MH(OpMaTuke, BKIIOYas MOBBILICHUE WHTEpeca
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LIKOJIbHUKOB K y4eOHOMY Marepuany U YAy4lleHHE KauecTBa OCBOCHHS TEMBI.
T'unoresa HUCCICI0BAaHUA COCTOUT B TOM, YTO HCIIOJIB30BAHUEC OGJ’Ia‘IHI)IX TEXHOJIOTUH
B COUeTaHWU ¢ Mojenbio «llepeBepHyTOro Kiacca» CrnocoOCTBYET MOBBIIICHHIO
MO3HABATEJIbHOW AKTUBHOCTH YYalllUXCS, PA3BUTHIO HMX CAMOCTOSTEILHOCTH H
YAYYLICHUIO YCBOCHUS YU€OHOTO MaTepuaia.

BeiBosbl  monTBepKIat0T APQPEKTUBHOCTh MPEAJIOKEHHOH METOJHMKH, 4YTO
OTPaXXCHO B YBEJIMYCHUM BOBJIICUEHHOCTH YUYCHHKOB M YIYUIICHUH KAa4eCTBEHHBIX
nokasareneit ux o0yuenusi. CienaH BbIBOJI, YTO BHEAPEHUE OOTAUHBIX TEXHOIOTHIA
B IIKOJBHOE OOpa30BaHME CHOCOOCTBYET CO3JAaHHIO MEPCOHANIM3UPOBAHHOTO H
JOCTYITHOTO Y4eOHOTO TMpolecca, CTHMYIHPYS HCIOJIb30BaHHE COBPEMEHHBIX
H(GPOBEIX WHCTPYMEHTOB IIJIs TIOBBIMIEHUS KauyecTBa oOpazoBaHms. OOOCHOBaHA
1eJIeCO00pa3HOCTh AKTUBHOTO MPUMEHEHHsI TeXHONIoruu «IlepeBepHyTOro Kiacca
B 00pa3oBaTeIbHON MPaKTHKE.

KiroueBble ci1oBa: 001a4HbIe TEXHOIOTUH, CUCTEMa 00y UeHHSI, 00pa30BaTebHbIIH
npoiiecc, MepeBEPHYTHIA Kiacc, MIKoJa.

Introduction. In connection with the development of information technology, it
became necessary to quickly access large amounts of information, store large amounts
of data from any device, which led to the emergence of «cloud technologies». The
improvement of information technology occupies an important place among many
new directions in the development of education. Modern learning conditions require
educational organizations to use innovative high-tech teaching aids, as well as
interactive sensors, multimedia technologies. One of the effective technologies for
organizing training is cloud computing, which provides opportunities for storing,
processing and sharing data over the Internet. Cloud technologies are understood
as technologies of distributed data processing, in which computer resources and
capacities are provided to the user as an Internet service (Hewwit, 2008). With cloud
technologies, data is permanently stored on virtual servers located in the cloud, and
is also temporarily cached on the client side on various digital (computers, laptops,
netbooks, mobile) devices, etc.

The National Institute of Standards and Technology (NIST) defined cloud
computing in the NIST Definition of Cloud Computing (Mell, et al., 2011) as a model
for providing ubiquitous and convenient network access on an as-needed basis to a
shared pool of configurable computing resources that can be quickly provisioned and
released with minimal management effort and the need to interact with the service
provider.

Cloud computing is a network of computing resources located anywhere that can
be shared to bring many opportunities to education that are not found in traditional
IT models, as well as provide answers to many of the problems that educational
institutions face (Chandra, et al., 2012; Yadav, 2014; Saini, et al., 2017).

However, despite the deep theoretical study of the problem, pedagogical practice
proves that the effectiveness of the use of cloud technologies in the educational
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process by school teachers is extremely low and, as a result, students have a low
level of desire for independent knowledge.

Consequently, there is a contradiction between the social need of society to use
cloud technologies in the educational process and the insufficient development of
pedagogical conditions that ensure the effectiveness of the process of developing
cognitive independence in students with the help of cloud technologies. Therefore,
in order to increase the demand for cloud technologies in educational activities by
teachers, it is necessary to choose effective models for its organization and formulate
pedagogical conditions.

The authors of the article set themselves the following research question: « What
form of learning should be applied in the educational process when using cloud
technology?»

Materials and methods. To analyze the possibilities of cloud technologies,
methods of theoretical analysis of literature, pedagogical modeling, as well as
experimental verification in school practice were used. The main focus was on the
“inverted classroom” model of mixed learning.

Cloud technologies have a number of advantages. Firstly, they eliminate
the boundaries between the subjects of the educational process: geographical,
technological, social. Cloud technologies in modern conditions, along with the
traditional form, are one of the alternative forms of organizing training. The use of
cloud technologies allows expanding the scope of interaction between students on the
Internet while personalizing the educational process and expanding the boundaries
of interaction. These technologies are reliable, economical, simple and upgradable.
Currently, cloud technologies are divided into the following types: software as a
service; equipment as a service; communication as a service; monitoring as a service
necessary to ensure security; infrastructure as a service; platform as a service, which
provides tools for developing, testing and supporting various applications; a virtual
computer that allows you to perform individual user tasks; working environment as
a service (Seydametova, et al., 2011).

Currently, there are four deployment models of cloud systems in the world
practice, such as private cloud, public cloud, hybrid cloud, community cloud. For
educational institutions, public and community cloud systems are the most suitable.
Another use case for cloud services that is beginning to take hold in education is
moving to the Learning Management Systems cloud. Analyzing cloud models and
the experience of their application in foreign countries, we came to the conclusion
that most often educational institutions use the cloud model «software as a service».
Using this model does not require the educational institution to create and maintain
its own server, it eliminates economic and organizational costs, and allows you to
install your own applications on a platform provided by the service provider.

Educational organizations can use cloud technologies as software, hardware,
platform and virtual computer. The introduction of cloud technologies in the
educational process has a number of advantages (Figure 1).
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Figure 1 — Benefits of using cloud technologies

Therefore, cloud technologies are a collective image that allows you to process
information and transfer it to the user through an online service.

In the educational process, the possibilities of cloud technologies are effectively
used. First of all, this is due to their technical capabilities. To train the subjects of the
educational process, it is enough to have access to the Internet and any browser. In
economic terms, cloud technologies are very beneficial for educational organizations,
as they are provided with free licensed support. The methodological possibilities
of cloud technologies allow organizing the educational process not only in the
classroom, but also in extracurricular activities. The teacher uses cloud technologies
to transfer knowledge to students in the form of text materials, presentations. He
gets the opportunity to answer questions in real time, give recommendations on the
implementation of practical work, and evaluate the results of the work of students.

In turn, students get the opportunity to exchange information with their peers
in real time, discuss controversial issues that arise in the joint solution of problem-
search tasks.

Cloud technologies have a number of didactic possibilities that confirm the
expediency of their use in the educational process of a modern school (Figure 2)
(Krechetnikov, et al., 2010).
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Figure 2 — Didactic possibilities of cloud technologies

In the educational process, cloud technologies can be implemented using various
learning technologies, namely problem-based learning, blended learning, group work,
collaboration technology, Bring Your Dev Device technology, and flipped classroom
technology. Traditionally, all of the above technologies are used in the pedagogical
process, but least of all, blended learning technology, which combines full-time and
electronic forms of education, which leads to a mixture of the traditional classroom
system and modern digital education. The most popular form of blended learning is
the flipped classroom model (Yartsev, 2021).

Let’s consider the features and compare the technologies of «flipped» and
traditional learning (Table 1).

Table 1 - Comparison of technologies

Educational . Technology The traditional approach
process Flipped classroom
Preparing for  Viewing answers to tests, identifying Writing a lesson summary, preparing
the lesson difficult questions from students, training and developmental tasks
selecting training and development tasks
Technology of  The teacher directs students to solve The teacher explains the new material,
the lesson difficult questions and develop their skills ' the students consolidate their skills
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Learning Students watch the video on their own The teacher explains the new
Technology and prepare questions. The teacher material, the students consolidate the
directs students to solve difficult acquired skills.They do homework on
questions and develop skills their own
Knowledge Knowledge is acquired independently Educational material is passed from
transfer with interactive elements teacher to student in a passive form
Technologies Communication, cooperation, Interactive technologies
cooperation
Approaches Personalized Differentiated
ICT Office, Google, Web 2, Moodle, etc. Multimedia, web technologies
Learner Takes responsibility for their own He studies according to the “listen
learning. Interacts with all participants in | - remember -” activity scheme of
the educational process the mentor. Transfers and controls

knowledge, maintains discipline and
order in the classroom

Teacher Carries out the design of educational Transfers and controls knowledge,
activities, acts as a mentor maintains discipline and order in the
classroom

We can draw the following conclusions, «Flipped classroomy is the basis for the
implementation of personalized learning; conditions for active learning are created;
new technologies and various gadgets are used; the educational process is organized
taking into account the needs of each student; conditions for team and joint work
are created; the leadership qualities of students develop within the framework of
academic disciplines; conditions are created for diagnosing the quality of knowledge
with the help of computer technologies (Kopeyev, 2020).

Such learning can be done both in traditional classrooms and online, which is
one of the most accessible models for students in grades three through five. In 2007,
the Flipped Classroom model was created by Jonathan Bergman and Aaron Sams,
chemistry teachers at Woodland Park American High School. Later, other subject
teachers also began to use it (Bergmann, et al., 2004).

Technical requirements for implementation: this is the presence of electronic
devices at home by students with access to the Internet, electronic resources through
which the teacher provides material for self-study.

The main plus is the opportunity that allows the teacher to carry out interactive
forms of work in the lesson, freeing the entire class from the need to frontally
introduce new material.

The requirements for the teacher are the ability to conduct classes in an interactive
format, the teacher must prepare test tasks for children.

By the end of the lesson, we are used to the teacher giving students homework to
reinforce the topic, and this is where the turnaround happens as homework is given
to students with a new topic to study. That is, students watch videos at home, work
in an online learning environment, get acquainted with new materials, and show in
class how well they have learned a topic. The lesson can take the form of a seminar,
role-playing game, project activity and other interactive forms (Khasanova, 2022).
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At first, the structure of flipped learning seems very simple - give students
the task of watching video lectures at home, and spend the time in the lesson on
practicing what they have learned and discussing. However, if you look closely, it
becomes clear that the flipped class has many unique and interesting forms (Figure

3) (Irdubayeva, 2022).
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Figure 3. Flipped Class Forms

Computer science as a school subject is filled with many important theoretical
materials, but is also of practical value. The latter becomes even more relevant in the
modern world. Such theory and practice cannot be accommodated in the classroom.
The Flipped Classroom technology can help here, which allows you to transfer
the main part of the theory to independent research. Within the framework of this
technology, we present in the next section an inverted lesson on the topic «History
and Prospects of Roboticsy.

Results and discussion. The basis for the implementation of the «Flipped
Classroom» technology was the computer science lessons in the 5th grade on the
topic «History and Prospects of Robotics».

The following material such as videos «Prospects for the development of robots»
and «Movies and cartoons about robots», puzzle cards, presentations, games
developed and compiled in the Kahoot program, Poster presentation was selected for
the students. There were also tasks for the self-study work at home, which included
answers to questions.

The main resource for doing homework was a text document compiled in MS
Word. It includes step-by-step instructions and links to all the necessary materials.

The students received a layer of theory by watching video materials and
presentations, and then completed the «Generation of Robots» puzzle cards, in
which students had to find their halves of the codes.

In the lesson, while playing in the Kahoot! program, questions were provided
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where everyone could choose the correct answer from their device. At the end,
together with the teacher, they analyzed the correct and incorrect answers, which
were accompanied by explanations and illustrations.

To analyze the three laws of the American science fiction writer Isaac Asimov,
the students were asked to work in pairs, where, as a result, they had to explain these
laws to each other.

In addition, at the end of the lesson, the Poster presentation technique «Draw your
brain» was applied. Students in groups draw a brain on posters and fill it with the
knowledge and skills learned at the lesson.

The first and one of the most important stages on which the whole idea of the
described technology is built is self-study work at home. Before asking students to
learn everything at home on their own, they need to be introduced to all the resources
that you want to use in your work, so that at home the student knows what and how
to do (Nemchaninova, 2017).

The second stage takes place already in the classroom and is called actualization.
At this very stage the teacher reveals the degree of the readiness of the students to
work. This control can be carried out in any manner ranging from a quick test in
Kahoot! to the frontal interview. To actively involve students in the process, it is
necessary to formulate the goal and objectives of the lesson together with them, ask
questions about what was learned at home. It should be noted that the students of the
ninth grade really liked the live communication at the lesson.

Summing up this stage, it can be noted that all the activities of the teacher come
down to checking the completion of homework, as well as determining the level of
assimilation of the acquired knowledge.

The final stage of any lesson is always reflection, organized for introspection and
active reflection by students of their activities in the lesson. Any reflective technique
can be used here. The teacher’s role is to stimulate introspection, perhaps through the
use of leading questions or keywords. Students independently analyze the activity
and note the necessary points for more detailed consideration.

Education based on the «Flipped Classroom» technology contributed to the
implementation of both an individual approach and a group form of work, including
conditions for the development of project and creative activities.

Thus, teaching using the «Flipped Classroom» technology really helps to change
the attitude of students to the subject. What in its turn makes it possible to interest
and even captivate them, as well as increase their cognitive activity, stimulate the
development of critical thinking (Zhernossek, 2017).

The purpose of the experiment is to prove the effectiveness of the «Flipped
Classroom» technology in teaching computer science in the Sth grade.

The objective is to determine the level of effectiveness of conducting Computer
Science lessons using the Flipped Classroom technology;

To achieve the set goal and complete the task, the Sth grade of the CSI (communal
state institution) secondary school No. 26 of the city of Pavlodar was taken. There
are 26 students in the class. In the Computer Science lesson during the experiment,
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the class was divided into two groups. Computer Science is not a major subject,
lessons in this discipline are held once a week. The classrooms are equipped with the
necessary equipment and desks.

After the experimental lesson, we conducted the test (Figure 4), the results of
which showed that the students of both groups (Group 1 as regular, Group 2 as an
experimental one) have approximately the same idea in respect to the topic «History
and Prospects of Robotsy.

NUMBER OF CORRECT ANSWERS

B Groupe 1 mGroup 2

o ]
o~ - -
— - -
— o o -
- -
m I m I I I I
I I I w I
QUESTION 1 QUESTION 2 QUESTION 3 QUESTION 4 QUESTION 5

Figure 4 — Results of testing two groups

A survey was also conducted (Figure 5), when the students of the experimental
group were asked to tell if they liked this form of education, if they would like to
study like this further, etc. The diagrams show some of the questions and answers of
the students.

WOULD YOU LIKE TO STUDY DID YOU STUDY THE MATERIAL
FURTHER LIKE THIS? SENT BY THE TEACHER?
No

15% No
23%

Yes 77%
85%

Figure 5 — Survey of students in the experimental group

According to the results of the experiment, one can see that the use of the «Flipped
Classroom» technology in the lesson increases the level of interest of students, they
have a desire to study the material again.

The given quantitative and qualitative assessments of the effectiveness of
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the developed methodology allow us to say that the active use of the «Flipped
Classroom» technology makes it possible to level the difficulties of implementing
this technology, to make education more qualitative, up-to-date, and accessible.

Conclusion. The educational process based on cloud technologies makes it
possible to individualize learning and develop cooperation. Cloud technology
allows us to access our work anywhere, anytime and share it with anyone. Sharing
the resources of cloud technologies allows students not only to show cognitive
independence, but also to develop the skills of search, creative and research activities.
The «Flipped Classroom» will certainly be very different from the traditional one.
Instead of students sitting and listening to a lecture given to them by a teacher, they
actively work in pairs or independently. Each teacher, using Flipped Classroom, gets
the opportunity not only to transform their classes, but also to improve the quality
of teaching.

Based on the above analysis, the use of cloud technologies in education will
certainly help to significantly increase the level of informatization of education.
Thus, the advantages of cloud technologies, such as availability, mobility, cost-
effectiveness, high manufacturability, reliability, are obvious. Cloud technologies
help to increase the efficiency of the educational process, optimize it, and thanks
to them it is very convenient to apply various methods and technologies in the
classroom. The use of cloud technologies in the educational process makes the
educational space more open. Thanks to the variety of technologies, we have the
opportunity to improve the quality of educational services.
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