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Abstract. The article is devoted to the peculiarities of the practical use of cloud 
services for the organization of qualitative professional training of future 
specialists. It is established that in order to implement state policy, there is an 
essential need for using various ICT, in particular cloud services, which are not 
only economically acceptable in the new educational environment, but also a 
powerful tools of obtaining new knowledge, skills and abilities. 

The advantages and disadvantages of using cloud services in the educational 
process of higher education are substantiated; the examples discuss the methods 
of using cloud services in the process of studying fundamental disciplines. The 
object of the study is the professional training of students in higher education 
institutions. The subject of research is the process of organizing professional 
training of future specialists with the use of cloud services.  

To achieve the set goals, a set of general scientific (analysis, synthesis, 
comparison) and specific scientific (bibliographic, problem-based) was used. 
Observation and conversation manipulation allowed to highlight the advantages 
and disadvantages of using cloud services and draw conclusions from the 
problem under investigation. 

The foreign experience of using cloud services has been researched and the 
features of the application of traditional and distance technology training abroad 
have been determined. 

It describes the use of the blog as a media-educational technology during the 
advent of pedagogical practice. The methods of using cloud-based services on 
the example of creation of a distance course “Linear algebra and analytic 
geometry” are considered. 

The prospects of research, which consist in getting acquainted with cloud 
technologies of the humanitarian profile future specialists at the second higher 
education, are determined. It has been established that the practical application 
of cloud technologies in the educational process will promote more qualitative 
and progressive learning; the formation of a close interaction between the teacher 
and student; development of professional skills and abilities of independent work. 
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1 Introduction 

The 21st century is safe to call the century of cloud technologies. It is for the cloud-
based services themselves, namely, their skillful use by teachers and students in the 
educational process depends on the quality of the material being learned. Educational 
changes that produce today are not only changes in the effective use of modern 
techniques, but also the complex use of communication tools, both in the study of 
humanities and fundamental disciplines. Therefore, innovative youth education is, first 
and foremost, a preparation for active and full-fledged life in the new conditions of 
today, which is the key to the successful development of Ukrainian society. 

The normative legal documents of Ukraine that determine the priority directions of 
educational activity in the field of ICT include: Laws of Ukraine “On Education” 
(2017), “On Higher Education” (2014); Decrees of the President of Ukraine “On 
Measures to Ensure Priority Development of Education in Ukraine” (2010), “On the 
National Strategy for the Development of Education in Ukraine until 2021” (2013), 
“On Measures for the Development of National constituent of the global information 
network of the Internet and ensuring wide-ranging access to this network in Ukraine” 
(2000); Order of the Cabinet of Ministers of Ukraine “On Approval of the Strategy for 
the Development of the Information Society in Ukraine” (2013) and others. 

Referring to the text of the aforementioned documents once again convinces in the 
understanding of the domestic scientific community the feasibility of using modern 
cloud services aimed at improving the educational process, ensuring the openness and 
quality of education, training young people in the use of progressive information tools, 
as well as creating an information security system in the field of management of 
educational institutions. Therefore, today, in order to implement the state policy, there 
is an urgent need to use various ICT, in particular cloud services, which, in the new 
educational environment, are not only economically acceptable, but also a powerful 
tools of acquiring new knowledge, skills and abilities. 

It should be noted that ICT have found their wide coverage in domestic and foreign 
scientific and pedagogical discourse. To domestic scientists whose work is a significant 
contribution to improving the methods of using the cloud technologies in education 
include the Maiia V. Popel [12; 17] and Mariya P. Shyshkina [17; 21], who in their 
works violate the problems of cloud-oriented systems use in the educational process of 
higher educational institutions. The solid work in this direction is also found in the 
writings of Yurii V. Tryus [26]. The scientist raises issues related to the cloud services 
use in the teaching of mathematical discipline, namely freely distributed web-oriented 
systems of computer mathematics and technologies of mobile mathematics learning. 
Vladimir N. Kukharenko is emphasizing some aspects of students distance learning and 
the webinars use in the educational process. The researcher believes that mass distance 
courses are possible under the condition of the formation of students of the personal 
learning environment and the skills of the curator of the content, that is, the ability to 
work with large unstructured information, create electronic magazines, service, write 
blogs [10]. 

Oksana M. Markova [13; 24], Serhiy O. Semerikov [16; 25] and Andrii M. Striuk 
[9; 22] study the experience of using cloud services by foreign scientists, as well as 
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prospects for the use of information and communication technologies in Ukraine. 
Scientists have come to the conclusion about the continuity of the development of cloud 
technologies over the past 55 years and their close relationship with the development 
of ICT in general [14]. Yuliia V. Yechkalo [27] explains the possibilities of using basic 
Google services during the study of physics at a high school, and draws attention to the 
fact that services today are an effective means of assimilating a significant amount of 
information [5]. 

Important contributions to the research and distribution of cloud services are made 
by foreign researchers such as Davide Salomoni [20], Gustavo Gutiérrez-Carreón [7], 
and others; the questions of on-line learning of students are explored by Robert W. 
Mendenhall [15], William G. Bowen [2] and others; network technologies are described 
in detail in the works of Tianping Dong [4], Faten Karim [8]; the use of cloud 
technologies in teaching mathematics is considered in the works of Georgii A. 
Aleksanian [1] and others; the trends and prospects for using cloud-based services in 
education are studied by Ghazal Riahi [19] et al. 

In their publications, scientists draw attention to the fact that the knowledge of the 
cloud technology, the availability of computer software and open access to Internet 
resources expands the range of opportunities for both teaching and learning. However, 
Michele D. Dickey [3] and Gordon Freedman [6] who are working on the use of 
distance learning technology increasingly insist that the use of cloud services should be 
not only effective, but also accessible to the general public of students. 

Consideration of domestic and foreign works allows us to state that despite the 
considerable number of scientific works aimed at the large-scale study of ICT, the use 
of cloud services, namely their advantages and disadvantages, remains controversial 
and requires profound analysis and theoretical generalization. 

We believe that the scientific achievements of domestic and foreign scientists today 
serve as a powerful theoretical basis for the use of cloud services for the organization 
of professional training of future specialists in various fields of activity. 

2 Methods 

The purpose of the research is to determine the peculiarities of the practical use of 
cloud-based services for the organization of qualitative professional training of future 
specialists. The purpose is led to the choice of a set of scientific methods, in particular 
the following: 

─ general science: analysis, synthesis, comparison, generalization, classification and 
systematization allowed to study and group the research material, to show the 
scientific views on the use of cloud services for the organization of high-quality 
professional training of future specialists, provided the opportunity to formulate 
conclusions; 

─ special scientific: informational and bibliographic methods ensured the development 
of scientific literature, normative-legal documents, materials of periodicals; the 
problem-chronological method helped to determine the degree of research problem. 
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3 Results 

Modern youth as humanitarian and technical specialties widely uses information and 
communication means, in particular cloud services, although the application of them 
began in the early 1960s, but they gained the greatest popularity in the early 2000s. It 
is worth noting that the future mathematics teachers of Kryvyi Rih State Pedagogical 
University in the process of studying the methods of teaching mathematics widely use 
the cloud technologies (sites, blogs, electronic courses, mobile mathematical 
environments) that help to change the educational environment, and also make 
education more qualitative in conditions of constant competition of higher educational 
establishments. 

3.1 Use of cloud services during the pedagogical practice of students in 
school 

Traditionally, during the pedagogical practice, students are offered to maintain a 
prescribed form of a paper version of the psychological and pedagogical diary, which 
reflects not only the content of the work carried out by the students, but also the results 
of his research activities and the execution of individual tasks. A feature of the modern 
approach to gaining knowledge by students is blogging [18]. Therefore, the practical 
significance of using cloud technologies is determined by such advantages as: attraction 
of like-minded people, time saving, constant filling, since mobile devices are always 
on hand at hand, constant control of the written, the teacher can always read the blog 
and write their comments or timely point out certain disadvantages. In turn, experience 
shows that the massive use of the blog as media-educational technology [28] in the 
learning process affects the content of the material that is taught by students on the 
Internet. According to our belief, the youth cannot always write everything truthfully 
and frankly covering the details, thereby realizing that the blog may be available to a 
wider range of users than the paper version of the diary. This experience has shown that 
the use of cloud services opens up a wide range of opportunities for interpersonal 
communication and professional growth of students. Instead, the cloud services help 
the teacher not only control the effectiveness of the classes, but also make adjustments 
during the practice. 

Thus, a blog can act as a subject educational environment for the student himself 
who conducts it and for readers who read it. In our belief, the practical use of the blog 
opens up wide opportunities for implementing their own ideas and initiatives. The use 
of this service allows: 

─ students freely and openly communicate with each other during the practice; 
─ teachers and other members of the group will evaluate the work of students, since 

the blog in this case serves as a tool for organizing and conducting control. 

What is important is that cloud services are an effective tool through which reflexive, 
research-based teaching methods are implemented through the re-viewing of necessary 
information, reading of publications and participation in online discussions. 
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In table 1, features of the practical use of cloud services during pedagogical practice 
in the form of advantages and disadvantages are presented. 

Table 1. Advantages and disadvantages of using cloud services in the educational process 
while undergoing pedagogical practice in school 

Advantages Disadvantages 
Feedback between student and supervisor 
Making comments from readers and like-minded 
people 
Save time 
Constant updating of data 

Constant control written by the student, 
which leads to a decrease in sincerity 
High standards of reporting quality 
As user grows, information leakage 
increases 

3.2 Use of cloud services at Intel program “Learning for the Future” 

In order to consolidate the knowledge gained and develop the skills of independent 
research, students are encouraged to master the international Intel program “Learning 
for the Future”. The purpose of the program is to help young people develop their own 
projects on selected subjects and develop their mathematical learning skills through 
ICT and project methods. 

The program implementation is involves the modular student training with a clear 
algorithm for learning. It is aimed at creating projects with a wide range of cloud-based 
services. This approach to teaching gives the teacher the opportunity to apply various 
forms of organization of the training process, such as: independent work with computer, 
work in pairs, interactive work in small groups, collective discussion of issues, etc. 

It can be noted that the content of the program is aimed at the formation of the 
following student’s abilities: to handle a large amount of information; to find and select 
the required information; to create new knowledge; to carry out research and project 
activities; to work with information resources, including cloud services.  

In general, the program is aimed to improve the mathematical competence, the 
implementation of teaching tasks, which in turn contributes to the qualitative 
development of competitive professionals capable of adapting in the new educational 
environment. 

In table 2, features of the practical use of cloud services cloud services at Intel 
program “Learning for the Future” in the form of advantages and disadvantages are 
presented. 

Table 2. Advantages and disadvantages of using cloud services in the learning Intel program 
“Learning for the Future” 

Advantages Disadvantages 
Maintaining the relevance of information 
Rapid correction 
Ability to properly prepare for classes 
Accounting software usage 

Not for every topic you can and need to 
create projects 
High requirements for the quality of 
communication channels 
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3.3 Features of the study of mathematical disciplines using cloud 
technologies 

Depending on the course offered by the student to study, it is recommended to use a 
variety of computer mathematics systems that are freely available on the Internet to 
save time, since more and more credits are related to the independent study of the 
learning material. At Calculus study, the graphic editors should be used to construct 
areas and integration surfaces, but one should not forget that students should use 
graphic editors only when they can build it and define the boundaries of the area or the 
surface of the integration on their own, and it is time to use graphic editors to save time. 
Also, when studying the probability theory and mathematical statistics, they can use 
software tools to calculate the numerical characteristics of random variables that require 
cumbersome numerical computations, and so on. We have also taken into account the 
students’ ability to work with spreadsheets, edit mathematical formulas, etc. 

We believe that when using cloud services in solving mathematic problems it is 
expedient to apply problem and research methodology of training using individual and 
group activities. In this case, cloud services give an opportunity, regardless of the 
choice of program, to get the desired results. 

In table 3, features of the practical use of cloud services during the study of 
mathematical disciplines in the form of advantages and disadvantages are presented. 

Table 3. Advantages and disadvantages of using cloud services in the study of mathematics 

Advantages Disadvantages 
Ability to prepare for the classroom qualitatively 
Rapid correction 
Ability to customize the software for the needs of a particular 
course 
Saving time 

There is no opportunity to work 
out the skills of mathematical 
calculations and transformations 
Constant monitoring of the data 
entered 

3.4 Application of cloud technologies in students’ research activities 

Cloud services are a powerful tool for improving the quality of higher education in its 
development and modernization. Therefore, students, which is constantly moving cloud 
services, will promote: 

─ qualitative preparation for various forms of educational work; 
─ interest in educational subjects; 
─ the desire to acquire skills and skills in a relatively short time; 
─ the emergence of interest in learning and the desire to succeed; 
─ curiosity, the desire to know the essence of the observational facts, the phenomena 

surrounding them in life. 

You can also improve the quality of writing master’s theses by utilizing cloud services. 
It is advisable to use cloud services to create online questionnaires, interactive tasks, 
and electronic courses on selected topics of research. 
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In table 4, features of the practical use of cloud services during the research activity 
of students in the form of advantages and disadvantages are presented. 

Table 4. Advantages and disadvantages of using cloud services during research activities of 
students 

Advantages Disadvantages 
Wide opportunities for creating and testing non-standard hypotheses 
Online surveys to conduct research 
Use of services to create interactive exercises on the topic of research 
Familiarity with the expertise of a large number of industry experts 

Verification of 
information from online 
resources 
Borrowing someone 
else’s experience 

3.5 Features of creating electronic courses 

Cloud technologies play an important role in the organization of all elements of the 
educational process, including the independent work of students, through the 
information support of the learning process. 

The use of cloud services in the educational process provides an opportunity for 
effective implementation of the principle of continuity of education and openness, as 
well as the ability to implement independent educational activities of students. We 
define the requirements for the organization of independent work during training with 
the use of cloud services: 

─ control effectiveness; 
─ provision of feedback; 
─ high activity of interaction between students and teachers, between students 

themselves; 
─ individualization and differentiation of learning; 
─ the possibility of using a collective form of independent work; 
─ a more comfortable atmosphere of independent work (establishing a democratic 

style of communication between students and teachers); 
─ providing each student with the necessary materials for self-study (lecture material, 

glossary, useful links, assignments, online teacher tutorials, Internet resources, etc.). 

In our opinion, the problem of developing and implementing electronic distance 
learning courses in the educational process is more urgent for a more successful 
organization of independent work of students. 

An electronic course “Linear algebra and analytic geometry (part 1)” [11] for future 
mathematics teachers meets the new State Standards and Programs, in particular for 
university. 

The purpose of the course is to familiarize students with the theoretical foundations 
of linear algebra, which are necessary for the further study of courses of special 
disciplines, to teach students to experience the formation and development of practical 
skills and abilities that are needed for the analysis, research and solving problems. 

After studying the course, students should get: 
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─ knowledge of basic properties, theorems of linear algebra and examples of their 
application; 

─ knowledge of mathematical methods and algorithms for problem solving and their 
application; 

─ ability to prove the basic theorem; 
─ ability to use methods and techniques of linear algebra. 

The proposed course contains three modules. Study course is provided by the 
curriculum in 18 weeks. For each of the course topics, the following components have 
been developed and proposed: 

─ the purpose of studying a specific topic; 
─ the content of the topics being studied; 
─ self-training plan for the student; 
─ tasks and questions for self-control; 
─ tests; 
─ typical mistakes made by students when studying a particular topic; 
─ list of used and recommended literature; 
─ additional links on the Internet (list with electronic bible libraries, some educational 

courses, catalogs and search engines). 

In the process of mastering the course, students will have consultations, chats, forums, 
topic discussions, etc., both with the teacher and with the students. 

The course has a system of hyperlinks for didactic-methodical literature on the 
course, which will enable students to at a higher level learn the teaching material and 
reduce the time spent by students at the computer. 

The propaedeutic of the study of the electronic course are: 

─ knowledge of elementary mathematics; 
─ availability and ability to work with e-mail; 
─ access to the Internet; 
─ ability to work in different editors (text, spreadsheets, etc.). 

In the process of studying this course, the students undergo the following types of 
control: incoming, current (control questions at the end of study of each topic), 
intermediate (presented in the test form for each course topic), final (exam). At the same 
time, current and intermediate control is carried out remotely, and the final one – in 
direct communication with the teacher (not necessarily with the testator) of the course. 

This experience has shown that the use of electronic courses in disciplines, not only 
makes it possible to master the subject qualitatively and systematically, but also allows 
them to perform tasks of increased complexity, to solve non-standard tasks. 

The mentioned problems in their scientific investigations are actualized by Serhiy 
O. Semerikov. The scientist emphasizes the need to use a variety of cloud technologies 
in the learning process and draws attention to the fact that it is technologies that open 
up new prospects for learning, especially for those who live in isolation or in remote 
places or face learning difficulties [23, p. 189]. In particular, the scientist singles out 
the following features of e-learning: 
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─ the possibility of interaction between the teacher and the student in the dialogue 
mode, which in some cases can be closer to the dialogue interaction in traditional 
educational technologies; 

─ fast sending / receiving of educational materials in electronic data; 
─ operational access to Internet information resources; 
─ the possibility of checking and controlling knowledge in remote mode; 
─ the possibility of organizing laboratory workshops in a virtual mode through the 

implementation of remote network access to real laboratory equipment; 
─ creation of “virtual groups” for operational interaction between students; 
─ the possibility of accumulation of statistical data and, on the basis of their analysis, 

the management of the training; 
─ improving the quality of teaching and management; 
─ introduction of automated quality management training; 
─ individualization of vocational training through the creation of individual training 

schedules for individual students [23, p. 191–192]. 

Expediency and possibilities of using cloud services are of interest not only to domestic, 
but also foreign scientists. In particular, William G. Bowen [2] believes that the rapid 
growth of online learning in the United States is an indication that cloud clusters occupy 
an important place among the many areas of educational development by opening up 
opportunities and perspectives for young people. Interestingly, our study is a test 
conducted among students to test residual knowledge. Test results have shown that 
there are no sharp differences between experimental groups (traditional and remote 
learning technologies). However, one cannot ignore the fact that the group that was 
learning to use cloud services in terms of performance was better. 

In the context of our research, research by Robert W. Mendenhall [15] is interesting, 
which points out that the quality of education is largely independent of the way services 
are provided; alongside there is a high-quality, distance and quality traditional 
classroom in the classroom, but in both cases there is a low level of self-esteem of the 
material. Scientist points out that the disadvantages of distance learning still exist, many 
of them can be identified as follows: 

─ most universities have not yet found new ways to use cloud services for high-quality 
conversion; 

─ for educational institutions with distance learning it is difficult to calculate the 
number of hours and minutes that students spend on direct learning; 

─ the most important aspect of this issue is the use of time in an audience: whether 
students can acquire the knowledge they need to be successful by other means. 

Mendenhall draws attention to the fact that the distance learning form demonstrates its 
advantages over other forms: 

─ in an online tutorial that really uses a variety of cloud-based services, the role of a 
tutor can vary from mentoring to effective teaching; 
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─ using cloud services to evaluate the student’s learning can clearly identify the 
student’s level of knowledge of the program material and how much time it takes for 
the tasks in and out of the audience; 

─ cloud services allow to fundamentally change the model for individualization of 
training and thus improve learning and reduce costs. 

As a result, Mendenhall emphasizes that the use of distance learning is a matter of 
higher education quality [15]. 

In table 5, the peculiarities of the practical use of cloud services in the application of 
electronic courses in the form of advantages and disadvantages are presented. 

Table 5. Advantages and disadvantages of using cloud services in the electronic courses 

Advantages Disadvantages 
Continuous reflexive and evaluation activity 
Convenient remote control navigation system 
Wide opportunities for interaction between members of the 
education through the system of messages, forums, chats 
Ability to pass the distance course at a convenient pace 

Lack of “live” communication 
between members of the 
educational process 
High requirements for the quality 
of communication channels 

4 Conclusions and perspectives for further studies 

Research has shown that the benefits of using cloud services are far more than 
disadvantages, so their use in the educational process will only improve the quality of 
learning and will in the future serve as a powerful incentive for the professional 
development of students. It should be emphasized that the use of cloud services should 
be deliberate and methodically feasible. Therefore, the disadvantages of using cloud 
services in the educational process can be eliminated or their impact reduced to a 
minimum. 

To summarize, qualitative professional training of specialists will be effective if 
institutions of higher education can safely use cloud services, thus inducing teachers to 
master modern methods and techniques of their practical application. At the same time, 
the result of scientific research have shown that it is cloud services that open up wide 
opportunities for the realization of creative abilities for both teachers and students. 

The research carried out within the framework of this work does not exhaust all 
aspects of the practical use of cloud services for the organization of high-quality 
professional training of future specialists. Given the urgency of the issue raised for the 
domestic education system, further issues of relevance to the issues related to the 
possibilities of using cloud services during the study of the disciples of the humanitarian 
cycle. 
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