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VIAK 373.5.016:004.738.5
Lytvynova Svitlana G.

Institute of Information Technologies and Learning Tools of NAPS of Ukraine

MODEL OF CLOUD ORIENTED LEARNING ENVIRONMENT (COLE) OF
COMPREHENSIVE EDUCATIONAL ESTABLISHMENTS (CEE) TEACHER

The rapid development of cloud services, their introduction into the system of secondary
education requires the implementation of balanced pedagogical models for their mobility and
optimal use during the learning process.

The article analyzes the current requirements for the learning environment, highlights the
problems of pedagogical modeling and use of teacher’s cloud oriented learning environment in the
system of comprehensive educational establishments, analyzes the notion «model», «modelingy, it
is determined such definitions as services’ «internaly and «external integrationy, «structural —
integrative» model. There are described the requirements to the model, developed the base model of
teacher’s cloud oriented learning environment, which is based on the following components: system
of websites, emails, bank of teaching materials, blogs, document repository, an internal social
network, study groups, calendars, conference call.

This model can be a base for the comprehensive educational establishments of all types and
forms of education, it gives a complete picture of the COLE’s possibilities for teacher, it gives
reasonable detailization for understanding the important processes within COLE, as well as
provides educational mobility, communication, cooperation, teacher’s collaboration with all
participants of educational process.

Keywords: cloudy oriented, learning environment, model, teacher, model COLE

Topicality. Due to the rapid development of a comprehensive and practical application of
information and communication technologies (ICT) in all spheres of human activity, formation of
information society on this basis, put forward new demands to the learning environment of an
educational establishments.

Cloudy-oriented learning environments (COLE) [5] have the most advantage in choosing
them by comprehensive educational establishments: new approaches to the educational process,
learning technologies, providing educational mobility, easily-accessible educational and developing
content, communication, collaboration among students and teachers.

Significant savings on getting software; accessibility of resources, regardless of location of
operating system, type of computer hardware; increasing of opportunities for collaboration and
organization of various communication; reduce the problems of storage and data backup leads
secondary education to the next level of development.

Along with the widespread implementation and development of cloud technologies there is a
problem of pedagogical design of learning environments, development of different models for the
optimal use of the opportunity of cloud services Office 365 to support the learning mobility of all
members of the educational process.

Analysis of recent publications. The most scientific educational researches are aimed at
developing a model of future teachers’ training to their profession activity (eg works of Pantyuk
M.P., Denisenko V.A., Shpytalevska G.R., Skorobohatova M.R.), some researchers consider the
teacher’s model as a mental image of original of ideal (perfect) professional which is as the standard
in researches focusing on teaching profession (eg Tabachek 1.V., Miroshnik Z.M., Soroko N.V.,
Sayuk V.I., Polishchuk N.M., Lola B.G.). We must note also that the model does not include all
teacher’s features, but only substantial. These are its advantages and at the same time
disadvantages, which do not include specific practices, system of organization of students’ learning
activities, forming of interactive, cloud oriented learning environment, which today is one of the
priority directions of secondary education development.
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The problem of cloud oriented learning environments use is still a subject of discussion at
the roundtables, UNESCO International Congresses, scientific conferences, have been evidenced by
the results of research directions: the introduction of cloud computing, tendencies in the
development of cloud technologies, software of cloud environments, the use of cloud technologies
in open education that are disclosed in the scientific works of such scientists as: Bykov V.Yu.,
Zhaldak M.1., Zaporozhchenko J.H., Lytvynova S.H., Morze N.V., Seydametova Z.S., Spirin O.M.,
Shishkina M.P. and others. Foreign experience is presented by publications of Antonopoulos N.,
Armbrust M., Becker S., Butler B., Chen G., Nagel D. and others.

However, analysis of the research results of cloud oriented learning environments
implementation demonstrates the lack of study the teaching modeling and its use in the system of
comprehensive educational establishments.

The aim of the article is a synthesis of the concept "modeling", requirements to the models,
design and specification of the teacher’s model of cloudy-oriented learning environment for its
implementation in comprehensive educational establishments.

Methods: analysis of theoretical sources of the problem of modeling, synthesis and
evaluation of the results, summarize the terminology, description of the requirements to the models,
modeling of the teacher’s cloud oriented learning environment in comprehensive educational
establishments, description of its basic and integrative structural components.

Results. Today’s reality demands that a teacher is being changed all time responding the
requirements of society, development of new technologies, global changes in the socio-economic
situation in the country, diversification of the school system, school assignments and the role of
teachers, increase the risks of educational environment, deterioration of students’ health,
intensification of society informatization, also teachers must ensure the effectiveness and quality of
their work. These requirements must be performed in accordance with the implementation into the
educational process such approaches as active, competence, personality oriented and formation of
health-conserving, social and information and communication competencies.

Education becomes for the individual as a design of his life. Not learning problems are
solved in their life, but rather vital problems are solved in education. The organization of the
learning environment is determined by the plan, a project that the student develops and seeks to
realize through education [8, p. 219].

In the transition to a market economy there are particularly important such teacher’s
qualities which became as professionally significant prerequisites for the creation of innovative
learning environments, communication, cooperation, collaboration in the traditional educational
process, which is reflected in the new requirements to modern teachers, namely: skills for using
modern technologies of developmental education; to "see" pupils’ individuals; to take into account
age, individual characteristics of various categories of children (gifted, deviant, disabled, etc.) in the
educational process; to improve the learning environment; to design a comfortable learning
environment; to organize lessons in activity-paradigm; to design work in groups, pairs; to provide
training support (maintenance).

Today, new information world has been developing, that makes the need for new models
providing continuous access to data using different devices and modern information and
communication technologies. These changes have a significant impact on our daily lives and
secondary education in particular.

Simulation of cloud oriented learning environments fairly new phenomenon and the
scientific community has not fully explored it.

Modeling procedure COLE CEE (cloudy-oriented learning environments of comprehensive
educational establishments) is based at the major stages and components of the design such as
general, specific approaches and principles, that take into account the needs of teacher and learning
features of school age students, new conditions for the use of didactics and teaching methods.

Features of COLE CEE are the design, operation, didactic, methodological components and
passing the seven stages of design: problem-education; content-based; concept; component-
evaluation; design and simulation; experimentally-corrective; estimation-synthesis [4].

8
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In COLE designing it is incorporated complex use of information and communication
technologies by teachers and students, so the modeling stage needs to develop several models
(COLE for teacher, student, CEE, region, prospects for development, etc.) for more clearly and
detailed presentation of innovation opportunities into the system of secondary education.

Pedagogical modeling, development of different models, variations of the usage of such
innovations as COLE in secondary education, can help to create optimal conditions for co-
operation, communication and collaboration for subjects of learning activities, which is
fundamental to the full development of students and XXI century skills. Ample opportunities for
implementing of educational objectives by teaching staff give the use of different models.

The term "model" is translated from foreign languages approximately the same — the layout,
pattern (Eng. model — "layout, pattern, model") [11].

Model (French, model, Lat. Modulus) — a sample copy of any products; copy, reproduce
object, usually in a reduced form; the object is presented in the most general form [9, p. 374].

Model (French, model from "measure, analog, sample") — a system of research which serves
as a means to obtain information about the other system, is a simplified representation of a real
device and processes, phenomena occurring in it [7].

Simulation (French, model) — method of study the phenomena and processes, based on the
replacement of a particular item of research by other similar model; reproduction of object-plastic
and spatial properties of the objective world [9, p. 374].

Modeling is a mandatory part of pedagogical research applied to learning the processes,
properties and patterns of the system of education development, information processes, innovations,
implementation of information technologies, learning environments, etc.

The modern teacher has sufficient computer skills, actively uses the Internet, systematically
increases the level of information and communication competence, self-creating electronic learning
materials, because they reflect the vision of the teacher in teaching a particular subject and allow to
form various basis of electronic content, pedagogical professional experience, help teachers to
improve their methodological level.

In developing its own electronic products, using available materials and the possibility of
school, the teacher always has the option to choose a model of the learning environment [3].

According to scientists Bykov V. Yu. and Kremen V. H. to design a learning environment
means theoretically investigate significant targeted and content-technical (methodological) aspects
of the educational process that must take place in a learning environment, and on this basis to
describe the required composition and structure corresponding to dynamics of the purposes
development of its creation and use, and also some limitations of psycho-pedagogical, scientific,
technical and resource nature [2, p. 7].

To investigate theoretically means to create a model that will give an idea of the future
learning environment in which communication, collaboration and cooperation among members of
the educational process by "eye-to-eye" and innovative means and methods of Office 365, online or
offline will be implemented.

To create a learning environment means to build such student’s object environment
(surrounding environment), which takes into account and implement basic essential aspects of the
educational process that needs to be done in this learning environment, and provide the adequate
development of the environment in the dynamics of objectives development and constraints of its
creation and the efficient and safe use [2, p. 7].

The same innovations, processes, phenomena can have many different kinds of models. To
emphasize the features of the models, they are classified into static and dynamic, simple and
complex, open and closed, homogeneous and heterogeneous, deterministic and probabilistic, etc. As
a result, there are many names of models, most of which reflect a solving of particular task or
achievement of desired goal, so we give a classification and the specific types of models used in
teaching [ 10, p. 48].
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Information model — a set of data which characterize essential features and a state of the
research object (process, phenomenon) or a description of the parameters and variables of the
object, connections among them, the input and output data to simulate a possible state of the object.

Structural model — a graphical representation of the structural properties of the object.

Structural and parametric model — a structural model on a scale [3].

The functional model is designed to study the functional characteristics of innovation,
displays of phenomenon, process or system operation, its purpose in the relationship with internal
and external elements. Functional model is an abstract model.

Structural and functional model — a graphic description of the functional characteristics of
innovation, displays of the phenomenon, processes [11].

Activity model (principal model, conceptual model) describes the essential relationships and
properties of the research process (eg educational), environment or a system. These are the
fundamental principle positions, which are a base for designed activity or research process.

Structural and activity model — a sequence of milestones of the work, a set of procedures,
use of technologies, interaction among participants of the process.

Structural and integrative model — a graphical representation of the basic structural
properties of the object with the possible integration of the various components (services) to
uncover additional opportunities and completeness of their use (eg for training purposes) in the
reality.

Requirements to the models:

— visibility, which gives complete (partial) understanding of a study object,

— appropriate detailization to understand the important processes, qualities, relations within
the object,

— accuracy of the model, the level of coincidence of the results according to specific purpose
of designing,

— versatility of the model, application to a number of the same type of operation, which will
apply the model to address a wider range of tasks.

To determine the development prospects of an object, we consider the structural model of
teacher’s cloud-based learning environment of CEE, which graphically describes the basic
components and connections among the Office 365 (Fig. 1).

The base model of the subject of cloudy oriented learning environment includes the
following main components: system of websites, email Outlook, selection of teaching materials,
blogs, document repository OneDrive, access to social network Yammer, different groups,
calendars, conference call Lync and provides the training mobility of all learning process
participants [6].

Sites system (from Eng. Website — the place, pages on the Internet) we consider as a set of
web pages specifically designed for the learning environment and available in the COLE.

The site is created as a tool for networking interaction, which provides educational activities
of all educational establishments subjects and combines the data collection, handling, processing,
publishing with the process of interactive communication and provides a presentation of actual
results of an author or group of authors activities. The author of the site is liable for problems
concerning placement, removal or upgrade of outdated data.

For example, the website "Teacher’s visiting card", contains the following sections: brief
information about himself, description of his work system, length of work, status, photo, plan of
extracurricular activities, photo albums, guestbook, feedback, news, announcements to parents and
others.

Site "Documents" should contain both personal documents and documents that are in the
common domain. Therefore, it is important to structure the data system folders. For example,
"Working Documents", "Shared Documents". The main documents may include: methodological
and regulatory materials for subject teachers, calendar of thematic lessons planning, lessons design,
presentations and so on.

10
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Fig. 1. Basic model of cloud oriented learning environment of teachers

Site "Links" — a system of hyperlinks to important sites, portals, search systems, educational
sites, electronic reference books, encyclopedias and more. By using this site, you can teach lessons
quests, search for "artifacts" or "treasure", to perform reading and translating texts by native
speakers and more.

Site "Teachers' methodological association" (TMA). It is created and accompanied by the
head of methodical association of subject teachers or his deputy. The site has posted actual data
regarding the association of subject teachers usually for current year: TMA work plan, schedule of
meetings, dates of subject Olympiads etc.

Use of COLE in the TMA work helps in the realization of collective forms of
methodological work: an analysis of open classes, work of creative groups, school for young
teacher, school of the best teaching practices, educational workshop and more.

TMA is designed to create a system working with teaching staff, which should help to
improve the quality of education and change the educational process, organize the work under a
market economy and develop a teacher’s individuality.

Site "Grade" It is developed by students of a particular grade under the guidance of the class
teacher. This website reflects the class activity during the class time and overtime. There are posted
photo albums, greetings the winners of competitions and contests, forums for posts and discussions,
video films from the school life, results of the project activity and so on.

E-mail (Outlook) in COLE is both a tool of communication among the administration,
parents, students, colleagues, members of the school methodical association, district methodologists
and a tool for collecting homework, coordinating the phases of project activities, provide a personal
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advice or respond to variety of problems. To form the mailbox (a structure of corresponding boxes)
teacher has to fit his needs. For example, to form a box "7A" and redirect all letters of all class
pupils to this box. Thus, the letters with homework will not get lost in the stream of emails, and at
once onto its destination.

Bank of learning materials (BLM) 1is created, filled and accompanied by staff
(Methodologists) of research and methodological centers, information technologies centers. In BLM
there are updated educational materials that are classified by Ministry of Education and Science of
Ukraine, namely schemes, e-books, supportive notes, presentations, electronic educational resources
(EER), e-notebooks, e-maps, atlases, references to the 3D-worlds (3D virtual learning
environments), training videos, tests of IEA (independent external assessment), educational games.
BLM can provide materials, presentations, teachers’ video-lessons having been given by teachers
who are being certified or another by their own desires. All members of the educational process of
the school (district, city) have access to BLM.

Blog (Eng. blog, from web log, "online journal or diary of events") — a tool that allows you
to easily and quickly share information over the network [1, p.69]. This is a site which is
characterized by short records of temporal significance with regularly added main content —
records, images or media. According to the educational needs it may be the teacher’s notes,
impressions, research results, etc..

Document repository (OneDrive) is designed to store all teacher’s electronic documents. For
uninterrupted and harmonious teacher’s work in the repository, it must be clearly structured and
single-type for all users of COLE of particular institution. It can be created following folders: for
teacher, class teacher, personnel appraisal, documents for students, reports etc. Each of these folders
can contain standard documents, presentations, schemes, forms, texts, tables, pictures, video, audio,
supportive notes, projects, electronic educational resources (EER), books, curricula, teaching
materials, summaries of lessons, lesson planning, homework, creative tasks. Therefore, to quickly
search, teacher should place training materials only to the certain folder. For example, the folder
"For students" holds classifications by "5", "6" grade of etc., then it is created a clear folder
structure of educational materials for lessons "Lesson number 1" .... "Lesson number 31," etc. in the
folder "Lessons".

Thus, the document repository can be presented as subject teacher’s electronic professional
portfolio.

Portfolio is one of the existing technology of activities assessment. Portfolio (Eng. portfolio)
- briefcase, suitcase, bag, case. This is an individual portfolio of educational attainment, individual
accumulated score in teaching activities of the individual.

Portfolio — it is also one of the methods of professional development. It is intended to
systematize the experience gained by a teacher, his knowledge, to clarify the direction of its
development, and objectively evaluate the professional educator [7, p.6].

Electronic professional teacher’s portfolio has certain features: to systemize teaching
materials and revisions, form an innovative learning environment, monitor the growth patterns of
pedagogical skills, comprehensive demonstration of their achievements.

The Social Network (Yammer) — unique opportunity to create a protected social network of
educational activities subjects for teachers and students discussions and communication.

The network functions: get acquainted with people who have common interests, share the
best practices and achievements, to find experts who can help to solve the problem, share important
news with colleagues that they need to work, to discuss important decisions and prepare for the
changes, collect thoughts and ideas of the teaching staff members, to find valuable data and
information to help you do the job faster, to communicate online.

The main features of network Yammer, which can be used by teachers: view talks, read the
main news feed and groups, view colleagues’ profiles, mark interesting records, share useful links,
publish relevant articles and news that may be use by others, meet the entries, post a reply, find
current discussions, to conduct a survey to collect opinions and feedback from colleagues, to
announce events, to inform colleagues about the upcoming events, send files, create groups.
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This network allows you to create internal networks (groups). For example, a network of 7A
grade students "Beavers", which makes possible to educate students in the ethics of network
communication and network administrator (teacher) to perform distance monitoring of safety and
correctness of communication.

The teacher has the opportunity to work in COLE with different pedagogical groups:
methodological associations, a project team, creative team, school board, partners and various other
groups. This grouping allows to provide documents and share them only to members of a particular
group, to carry letters within the group, discuss current issues, collaborate on discussion documents,
regulations, etc. A separate group may be parents of a particular class who were given the accounts
in this COLE.

Calendars — the system of electronic planning of organizational process in the educational
establishment. Calendars can be themed: timetables, school events, schedule of clubs, courses,
trainings, competition schedules, contests. For example, a calendar "School events" is created by
Deputy Director, filled by all the teachers of the school, and then given to share with all students.
This planning allows the student to quickly and efficiently receiving necessary details about the
events taking place or will take place in the institution.

Conference call (Lync) — a tool for online learning conferences, discussions, interviews,
webinars, brainstorming sessions, parent meetings, presentations, consultations, individual sessions,
instant messages. This system enhances teacher’s possibilities on the organization of a full
interactive learning environment beyond the classroom.

The advantage of using conferencing in schools is the possibility of inter-school events and
competitions both at the district level and at the level of the city, region and country.

This model can be a base for secondary schools of all types and forms of education, it gives
a complete picture of the possibilities of COLE for teacher and provides reasonable detailization to
understand the important processes in COLE.

Providing of easy accessibility for students to teaching materials creates the conditions for
implementing of multifunctional learning into the system of secondary education.

Multifunctional learning is a technology of education level differentiation that gives to each
student who is learning in heterogeneous class, the opportunity to learn the content of a particular
subject at a level he has chosen: standard, academic or specialized. The basic requirement is
mastering of compulsory minimum content of all disciplines by each student.

Peculiarity of students training in accordance with multifunctional technology is the ability
to change profiles in the middle of the school year or at the end of the school year that requires
teaching staff to provide the student with necessary teaching materials, tests, practical work, etc..

Under normal circumstances of educational process organization — it is quite difficult, and in
the conditions of COLE usage, the student has access to all training materials during the period of
study according to multifunctional technology. Use of COLE in the educational process will allow
the teacher to realize multifunctional training of all high school students. The versatility of COLE
allows for various forms of learning (online, distance learning, etc.).

For disclosure of additional features, completeness, use and meet the growing needs of
teachers ("everything is at hand"), additional resources and structured links to important sites for
teachers, distance learning courses, news, education etc. are integrated into the basic model of
COLE.

Consider a structurally integrative model as a graphical representation of basic structural
properties of the object with the possible integration of the various components (services) to
uncover additional opportunities in the teacher’s work in the real world of an comprehensive
educational establishments (Fig. 2).

Internal integration provides usage of additional support services within cloudy-oriented
learning environment. External integration provides usage of additional services outside of COLE.
The integration of additional services into the base model can be implemented in two ways: "single
entry" — internal integration and system of links — external integration. Single entry — this is the
entrance to other cloud services on a single login and password. The system of links — forming a
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particular site in Office 365 for storing and structuring necessary links needed in educational
process organization.
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Fig. 2. Integration of services in the basic model COLE of teacher

The development of cloud services, increase of teachers’ ICT competence level, all create
conditions for use, for educational purposes, an international network of teachers "Partners in
Learning" and the system of distance learning courses creation in Moodle, which makes it possible
to make a "single entry".

In the international network "Partners in Learning" teachers exchange their experiences,
discuss educational issues, present their educational experience, increase their level of ICT
competence using various online educational programs.

Recently, it is appeared an opportunity to integrate Moodle into Office365 for creating
distance learning courses for students, which was a positive response among teachers and
innovators.

Creating structured site of links you must consider several factors: the subject of use,
correspondence to training purposes, to meet the needs of subject, self-education.

The subject of use may be a teacher, a student, leader. Creating a model COLE must meet
the requirements of security and provision of educational mobility, and therefore all that there
(presentations, video, audio, photos, educational games, etc.) should meet the objectives of
education and age characteristics of students. To meet the subjective needs of students or teachers it
is necessary to provide access to certain sites. Consider the details.

Center for Educational Quality Assessment — students and teachers can access a test bank of
external testing (http://testportal.gov.ua/).

Center for research and educational innovation and monitoring — placing information on the
annual monitoring of the quality of education of 1-9 grades students in various subjects. For
example, the study of physics in Grade 8 or mathematics in Grade 7 (http://www.monitoring.in.ua/).

Portal "Intel. Education for the Future" — for self-education and development, access to the
bank's rating systems and technologies of the subject, the social project activity
(http://www.iteach.com.ua/).
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Google services — complex using a search engine, documents, virtual disk systems, system
of construction of external sites and test tasks.

Site of the universities — a link to the distance pre-entry courses of higher education
institutions (http://www.dn.npu.edu.ua/).

Electronic Journal — access of all educational process participants to Schodennyk.ua, where
you can see the level of academic performance of each student, homework, tests etc.
(http://shodennik.ua/).

Web 2.0 — a selection of popular services for interactive lessons creating .

YouTube — placement and selection of video tutorials.

Academy Khan — game version of study subjects in English. Apply to schools with bilingual
education and self-education (https://ru.khanacademy.org).

Study of foreign languages is important in modern education. Selection of sites for distance
learning and the use of tested, proven by teachers, methodologists of different courses is in addition
to training in their free time.

Digital libraries — now come to the first position. Digitized books, set in the network,
provide opportunities to students to timely and efficiently perform homework. They can read them
whether on the subway or in the park.

Online Services — services necessary for interactive lessons creating .

Developmental games — gamification of learning process, electronic content, which is under
heavy development and has some success among high school students. For example, MindStick
(https://mindsticks.com/game) for elementary school students as well as middle managers.

Site IPPE — information about the competitions, contents, seminars and conferences is
available at the site of Institute of Postgraduate Pedagogical Education and necessary as for teachers
and students. (For example, http://ippo.org.ua/).

Center for Educational Content — a bank of electronic materials, which is formed by
developers, publishers of different educational and developmental literature, is controlled at the
level of the Ministry of Education and Science of Ukraine and provides access to educational
process participants.

Active use of the Internet and various gadgets such as tablets, netbooks, laptops by
secondary school pupils in everyday life forms new ideas about the organization of the educational
process, particularly in terms of full access to learning materials and educational mobility.

New features like unlimited online conferencing, providing documents of different types and
kinds online, creating conditions "all is at hand" promotes to changes in the educational process
organization and in teaching methods. There are new requirements for the selection of didactic tasks
(interactive, online realization, gamification), accelerate the process of implementation of various
electronic educational resources (EER).

For students who attend school regularly, this model can be complementary (complements)
and the main for those who do not attend school because of a long illness. Complementary learning
environment helps to solve a number of educational issues including academic mobility, active
cooperation, unlimited (protected) communication, creative cooperation.

Thus, the development of the most favorable conditions for a creative person (ie build for
her effective, pedagogically well-balanced learning environment) means to make "almost
everything" for student personal development and implementation of student’s potential and
"almost everything" to get the best possible results of any activities initiated outside [2, p.8].

Conclusions. To create conditions for learning mobility, communication, cooperation and
collaboration the modern teacher needs new learning environments such as cloud oriented.
Different objectives of COLE usage require the development of such models, which would
maximize to meet requests of teachers to organize and conduct the new type lessons.

Basic structural model of cloud oriented learning environment enables a teacher to uncover
additional opportunities and completeness of its use in the real world of secondary school. It takes
into account both the current needs of the participants of educational activity, and prospects for the
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use of innovative lessons, streaming collaboration and cooperation while working on educational
projects, collaboration with colleagues.

Further research needs to develop cloud oriented learning environment for the student of
comprehensive educational establishment.

Carra Hagidnuia a0 pepakiii 06.06.2014

JlurBunosa C.T'.

IncTuryT indopmaniiiHMX TEXHOJIOTIH Ta 32c00iB HaBYaHHA, M. KuiB, Ykpaina
MOJEIb XMAPO OPIEHTOBAHOI'O HABYAJIBHOI O CEPE/IOBHIIA
BYUTEJIA 3AI'AJIBHOOCBITHBOI O HABYA/IBHOI O 3AKJIA/TY

CTpiMKHii PO3BHTOK XMapHHX CEpBICiB, BIPOBA/KEHHS iX B CUCTEMY 3arajibHOI CepelHbOl
OCBITH BHMarae BIPOBA/DKCHHS MEJaroriyHo BUBWKCHUX MOJENeH Juisd 3a0e3rnedeHHs
ONTUMAIIFHOTO iX BHUKOPHCTAaHHS Ta MOOUIBHOCTI MijJ Yac HAaBYAJIBHOTO MPOIECY B YPOUHHUH Ta
[I03aypPOYHUH Jac.
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Y crarTi mpoaHali30oBaHO CydYacHi BUMOTH JIO HABUYAIBHOTO CEPEAOBHINA, PO3KPHUTO
npo0JIeMH TeJarorivHor0 MOJICTIOBAHHS Ta BUKOPHUCTAHHS XMapo OPIEHTOBAHOTO HABYAIBLHOTO
CepeIOBHIIA BUUTENS B CUCTEMI 3arajlbHOOCBITHIX HaBYAJbHUX 3aKJIa/liB, IPOAHAII30BaHO MMOHATTS
«MOJICITBY, «MOJICIIOBAHHSY, JTaHO BU3HAUYCHHS «BHYTPIIIHS» 1 «30BHIIIHS 1HTETpamis» CEpBicCiB,
OIMMCAHO «CTPYKTYPHO-IHTETPATUBHY» MOJIENIb XMapo OPI€HTOBAHOTO HABYAJIHHOTO CEPEIOBHINA
(XOHC). BuznaueHo BUMOTH JI0 MOAENi, po3podieHo 6azoBy Mmoaens XOHC Buwrtens, mo
(dhopMy€eTbCSI Ha OCHOBI TaKUX KOMITIOHEHTIB: CHCTEMH CAaWTiB, EJEKTPOHHOI MOINTH, OaHKy
HABYAJILHUX MaTepianiB, OJIOTiB, CXOBHINA JOKYMEHTiB, BHYTPIIIHBOI COMIiallbHOI Mepexi,
HaBYAJIBLHUX IPYI, KaJIeHAapiB, KOHPEPEHI3B’ 3Ky .

Jlana mopenp Moke Oyt 0a30BOIO JJIsl 3araIbHOOCBITHIX HABYALHUX 3aKIAJIB YCiX THIMIB i
(dbopM HaBYaHHS, BOHA Jla€ TIOBHE YsBJIEeHHs npo MoxuBocTi XOHC st BunTens, Haae QOIiIbHY
JeTalizailis s po3yMiHHS BaXXITUBUX TporieciB B cepeanni XOHC, mo 3a0e3neuyoTh HaBuaIbHY
MOOITBHICTh, KOMYHIKAI[i0, KOOTMEPAIlil0 Ta CHIBOPAII0 BUUTENS 3 yciMa yYacHUKaMHU HaBYaJIbHO-
BUXOBHOTO TIPOLIECY.

Kniouosi cnosa: xmapHO Opi€eHTOBaHE, HAaBYAIBHE CEPEIOBHUIIE, MOJENIb BUUTEIS, MOJCIb
XOHC

JlurBunosa C.T'.

NucTutyT HHGOPMAIMOHHBIX TEXHOJIOTHI U CPeACcTB 00yyeHus, r. Kues,
Ykpauna

MOJEJTh OBJIAYHO OPHEHTHPOBAHHOH YYEBEHOH CPE/TbI
YUUTEJIA OBIIEOBPA30BATE/IBHOI'O YYEBHOI O 3ABE/IEHUA

CrtpemuTenbHOE pa3BUTHE OOJIAYHBIX CEPBHCOB, HCIOJH30BAHHE WX B CHCTEME OOMIETo
cpenHero oOpazoBaHHs TpeOyeT BHEAPEHHS TMEeNarornyeckoro B3BEUICHHBIX MOJENeH s
o0ecrie4eHus] ONTHMAIBHOTO X MCIIOJIb30BAaHUS M MOOMIIBHOCTH BO BpeMsl Y4eOHOTO Iporecca, B
YPOYHOE ¥ BHEYPOUHOE BPEMSL.

B cratbe mpoaHaTM3MpPOBAaHBI COBPEMEHHBIE TPEeOOBaHUS K y4UEOHOHW cpene, pPacKpBITHI
npoOJIeMbl TMeJarorHuecKoro MOJCTUPOBAHHUS W HCIIOJIB30BaHHA O0JaYHO OPHEHTHPOBAHHOM
y4eOHOM  cpempl  yumTenss B CHCTeMe  0O0meoOpa3oBaTeNbHBIX  YYEOHBIX  3aBEICHUH,
MPOAHATU3UPOBAHBI MOHATHS «MOJEINbY», KMOACITUPOBAHUE», TAHO OIPEACICHUE «BHYTPEHHSS» U
«BHEILIHSS HMHTETPAllUs» CEPBHUCOB, OMNHMCAHA «CTPYKTYPHO-WUHTErpaTHUBHA» MOAEIb  00JadyHO
opueHTHpoBaHHON yueOHOH cpenpl (OOYC). Onpenenensl TpeOoBaHUS K MOAENH, pa3paboTaHa
6azoBas Mojens OOYC  yuutens, 4ro (GOpMHPYETCsl HA OCHOBAHUU CJEIYIOIUX KOMIIOHEHTOB:
CHCTEMbl CalTOB, 3JEKTPOHHOMW MOYTHl, OaHKa y4yeOHBIX MaTepHajoB, OJIOTOB, XpaHWJIHUILA
JOKYMEHTOB, BHYTPEHHEH COLMaIbHON CeTH, y4eOHbIX TPYII, KaJeHaapei, KoHpepeHLCBA3H.

JlanHast MoziesTb MOXkeT ObITh 0a30BO A7 00111€00pa30BaTENbHBIX YUEOHbBIX 3aBEICHUN BCeX
TUNOB U (opM 00yUEHUs], OHA JIaeT MOJHOE MpezcTaBieHue o Bo3MoxHocTIX OOYC g yuutens,
NPEOCTABISACT 1IeeCOO0Pa3HyI0 JeTaau3alyio A MOHMMaHMsS BaKHBIX IPOLECCOB B Cpene
OOVYC, xoropsle obOecreuyuBarOT y4eOHYIO MOOMJIBHOCTb, KOMMYHHKAIIMIO, KOOIEpPALMI0 U
COTPYIHUYECTBO YUUTENS CO BCEMH YYaCTHUKAMH y4eOHO-BOCIIMTATEIHHOIO MpoLecca.

Kniouesvie cnoga: o6iaqyHO OpUEHTHpPOBaHHAs, yuyeOHas cpenia, MOJENb, YUUTEIb, MOJEINb
0]0)®
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VK 378.174:004.588
Ouaexkcwok B. I1.
THIIY imeni Bosoaumupa I'natioka, M. TepHoniJib

JOCBII OPTAHI3AIIII BIPTYA/TbHUX JIAEOPATOPIH
HA OCHOBI TEXHOJIOT'TH XMAPHHX OBYHCJ/IEHB

Y cmammi pozensnymo nonammsa, nog’sazaHi 3 3aCMOCY8AHHAM XMAPHUX MEXHONO02IU Y
BULOMY HABUATLHOMY 3aKNA0I, 30Kpemd npoaHanizosawmo: nowamms «IT-inghpacmpyxmypay,
«IHGOPMAYitiHO-0C8IMHIL  npocmipy,  «IHOOPMAYIHO-0CBIMHE — cepedosuyey,  «BIPMYyalbHA
nabopamopiay. Ilpoananizosano modeni HAOAHHS MA PO32OPMAHHA XMAPHUX MEXHOIO2ILL.
3anpononosano  3acmocysanns  2iOpuOHOi  MoOOeni  pO320PMAHHA ~ XMAPHUX — MEXHOJLORil.
Tlpoananizo6ano MONCIUBOCMI GLILHONOWUPIOBAHUX NAAMPOPM OISl Op2aHizayii KopnopamueHoi
xmapu BH3. Onucanuii 00cgi0 pozeopmants KOPHOpamueHOi Xmapu Ha OCHO8I niamgopmu
CloudStack. O6’exkmom  Odocnidxwcennss € mexnonocii xmapuux oduucienv. Ilpeomemom
00CHIONCEHHS € XMAPHI NAAMBOPMU, HA OCHOBL SIKUX MONCHA PO32OPHYMU GipMYalbHi 1aO60pamopii.
Memoou, euxopucmani y O00CRIONCEHHI: aAHANI3 HAYKOBO-MeXHIUHOI nimepamypu 3 npobaemu
BIPOBAOINCEHHS. MOOeNell PO32OPMAHH XMAPHUX MEXHONO02IL Y OCGIMHIO 2ATy3b, GUBYEHHS
ocobnusocmeti ynxyionysanns IT-inppacmpykmypu uuo20 Ha84aAIbHO20 3aK1A0Y.

006’exmom Oocaiddcenns € gipmyanvHi nabopamopii sax ckiaoosa IT-ingppacmpyxmypu
BUUY020 HABYATLHO20 3AKNAO).

ITlpeomemom OocniodxnceHHs € XMAPHI 0OUUCTEHHS AK MEXHON02IYHA OCHO8A 0/ OpeaHizayii
8ipmyanvHux 1a00pamopitl.

Ilocmanosxka npobaemu. 3a ymo8 6npOBAONCEHHS MEXHONO2I XMAPHUX OOUUCTIeHb Y
iHghopmayitino-oceimuilc. npocmip 6uwj020 HA8YANLHO20 3aknady (BH3) ocobausoeo snauenns
Habysaroms 3a80AHHL PO3POOKU XMAPO-OPIEHMOBAHUX 3aC00i8 HAGUAHMA. Y MEXHOA02IUHOMY
acnekmi ix B6NPOBAONCEHHS MOJCIUBE HA OCHOGI MAK 38an0i Kopnopamueuoi xmapu BH3.
Bpaxosyouu, wo cyuacui KopnopamusHi Xmapui naam@opmu  wUpoOKO SUKOPUCHOBYIOMb
MexXHON02i0  Gipmyanizayii, 66aNCAEMO OOYLIbHUM PO32OPMANHA HA IX OCHOGI GipMYATbHUX
1abopamopiti 015 NIOMPUMKU BUBYEHHS THOOPMAMUYHUX OUCYUNTITH.

Memoio cmammi € aunaniz noHamms «8ipmyanvhHa rabopamopisy. Y cmammi onucamo
00C8I0  po3eopmanms  GIPMYanvHoi  1a6opamopii 0Nl  GUGHUEHHS MEPENCHUX MEXHOI0RII.
Jlocniooicennsi npogoounoCsL 'y pamKax CRIIbHOI HAYKO80-00CHiOHOI nabopamopii 3 numamb
3ACMOCYBAHHA XMAPHUX MexHOoN02id 6 ocgimi TepHOninbcbKk020 HAYIOHANbHOZO Neda202iuH020
yuigepcumemy imeni Bonooumupa I'namioxa ma Incmumymy inghopmayitinux mexuonoeii i 3acobie
nasuanus Hayionanonoi axademii nedacoeiunux nayk Yxpainu.

Knmouoei cnosa: éipmyanvua nabopamopis, IT-inghpacmpyxkmypa, ingopmayitino-oceimmuiti
npocmip, inghopmayitino-oceimue cepedosuuye, kopnopamusna xmapa, CloudStack.

AHani3 gocaigxens i myoJikamiii.

TeopetnuHi acneKTH BHUKOPUCTAHHS KOMII IOTEPHO-OPIEHTOBaHMX 3aco0iB HaBYaHHS
nocmimpkeHi y npansx B. bukosa, M. XKannaka, H. Mopse, C. Pakosa, FO. Pamcekoro, 0. Tpuyca
ta iHmux. [IpobnemaTtika mpoekTyBaHHs iH()OpManiiiHO-0cBITHROTO TTpocTipy BH3 po3kpuBaeTscs
y nocnijpkenHs B. bukoBa, M. XKannaka, B. Jlamincekoro, O. CniBakoBchkoro, O. Cmipina Tta
iHIMX. 30KpeMa y cBoemy nociipkenHi [4] B.KO.bukoB BUCBITIIOE 1 JieTalli3ye 3arajabHy IpodiieMy
HEBIAMOBIIHOCTI  OpraHi3amiiHo-(QyHKIiIOHaMbHOT  cTpykTypu IT-mimposmimiB  ocoOucticHO-
OpIEHTOBAHWX HABYAJIHHHUX CEPENIOBHI 00’ €KTUBHIM YMOBaM Cy4acHOTO CTaHy PO3BHTKY 3acC00iB i
TEXHOJIOTiM iH(OpMaIiiiHOro CcycminecTBa. ABTOp BOadae akTyalbHHM 3aCTOCYBaHHS Ha
Cy4acHOMY eTari iH(popMaTH3alii CHCTEMH OCBITH MEXaHI3MiB ayTCOPCHHTa JUIS 3a0e3TedYeHHs
¢ynkuionyBanas 1 po3BuTKy IT-iHppactpykrypu. O.B. CniBakoBcbkmii, M.O. Binauk,
O.I'. Tapaciu y mnyOmikanii «[lodymzoBa IKT indpactpykrypm BH3: mpobmemm Tta mnuisxu
BUpINICHHS» 3a3HA4YalOTh, IO JUIA peami3allii iHHOBaliii HaBYAJIBHUM 3aKjajaM HEOOXigHO
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JOTydaTHCS 10 TPOIecy BOPOBAUKEHHS IHPOPMALIHHUX TEXHOJOTIH Yy HaBYalbHI Ta
aZIMiHICTpaTHBHI MPOILECH, CTBOPIOBATH Ha 0a3i YHIBEpCUTETIB IHHOBAIIHHO-TEXHOJOTIUHI IIEHTPU
Ta HEHTPU TpaHc(hepTy TEXHOJOTiIH. ABTOpH 3BEpTAIOTh yBary HeE JHIIE HAa CyYaCHHH CTaH
iHpOpMaIi THO-KOMYHIKaiHHUX TEXHOJIOTIH YHIBEPCUTETY, a i Ha MEPCIIEKTUBH iX po3BUTKY [19].

[Ipobnemi 3acTOCyBaHHS TEXHOJIOTIH XMapHUX OO4YMCIEHb Ta 3aco0iB BeO 2.0 y ocBiri
npucBsueHi gocmimkenass H. bamuk, B. buxosa, C. JlurBunoBoi, H. Mopse, C. Cemepikosa,
3. CeiinametoBoi, O. Cripina, A. Ctproka, M. [llumikinoi Ta iHIKX.

AHaNi3yloud KOHIEMINI0 OMpalioBaHHs EIeKTPOHHUX JaHMX Ha OCHOBI iH(opMarliiHux
TexHoJoriil xmapHuX oOuncieHs, B.JO. bukoB 3a3Hauae, mo iX (yHIaMeHTanbHI NPUHIMIN Ta
IporpaMHi peani3amii MalTh CTaTH MPEIMETOM MPIOPUTETHOIO BUBYEHHS, 3aCO0aMU HaBUYaHHS,
JOCTI/IPKEHb Ta YIPaBIiHHS OCBITOIO Ha BCIX OpTaHi3aliiHAX PiBHAX YKPaiHCHKOTO CycHiibeTBa [5].

M. II. lumkina, O. M. Cmipin, F.T. 3anopox4eHko, AOCTIKYIOUH MPOOIEMATHKY
iHdopMaTu3zallii ocBiTH YKpaiHHW, 3a3HA4aloTh, IO PO3BUTOK TEXHOJOTIH XMapHHX OOYHCIICHb,
CepBiciB aJanTUBHHUX 1H(POPMAIIHHO-KOMYHIKALlIHHUX MEPEX, 3aC00iB BIpTyalbHOTO i MOOIIEHOTO
HaBYaHHS € BOXJIMBUM KPOKOM Ha HIISAXY BUPIIIEHHS MPOOJIeM JOCTYIHOCTI 1 SKOCTI HaBYaHHS, 110
3MIHIO€ YSBJICHHS TPO iHPPACTPYKTYypy Oprasizamii mporecy HaBYaHHS i HOro iH(pOpMamiiHOTO
HAaIOBHEHHA. B yMOBaxXx XMapo Opi€HTOBAHOTO OCBITHBOTO CEpENOBHINA PO3IIUPIOIOTHECS MEXKi
JIOCTYIy JO SKICHUX €JEKTPOHHHX pECypCiB, IO BOJIOAIIOTH TaKUMH IHHOBAaIIHHUMH
XapaKTePUCTUKAaMU, SK aJalTHBHICTh, MOOIJIBHICTh, MMOBHOMACIITA0HA IHTEPAKTHBHICTh, BUTBHHI
MEpeXHUH TOCTyM, yHiikoBaHa iHPPACTPYKTypa, 3a0e3MEUeHHS YHIBEPCAIBHOTO TMIiIXOAy [0
pobotu [20].

[IpakTuyHMil TOCBIA 3aCTOCYBaHHS XMapHUX TEXHOJIOTiH Ta 3aco0iB BeO 2.0 y HaBYaIbHOMY
mporieci onucano y pociimkendi H.P. bamuk [1].

BukJjaa ocHOBHOro MaTepiaiy. Y raixy3b OCBITH ernoxa iHpopMaTu3alii mpuHecia 3HaYHy
KUTBKICTh MPOrpaMHUX 3aC00IB HABYAIHLHOTO MPHU3HAYCHHS, SIKIi y CBOIM CYKyMHOCTI MOXYTh
YTBOPIOBATH HABUYAJIbHI CEPEIOBHIINA Ta OCBITHI MpocTopu. CrpoOyeMo OKpECIHUTH NesKi MiaXO0IH
no  TpaktyBaHHsS  noHATH  «IT-iHdpacTpykTypa»,  «iHpOpMaIiifHO-OCBITHIH  TPOCTIpY,
«iH(opMariifHO-HaBYAIbHE CEPEJOBUINE», Y KOHTEKCTI iX BKMBAHHS CTOCOBHO BipTyaJIbHUX
nabopaTopii.

Crarra Bikinenii tpaktye indopmariitHy iHQPacTpyKTypy SK CYKYIHICTH TEPHTOPIaIbHO
PO3IMOMINICHNX JIEP)KABHUX 1 KOPIOPATHBHUX IH(GOpPMAIIMHUX CHCTEM, MEpeX 1 KaHaliB
nepeaaBaHHs JaHWX, 3aC00iB KOMYHIKamii 1 ympaBiiHHS iH(OpMamiHHUMH TOTOKAMH, a TaKOX
OpraHi3alliifHuX CTPYKTYp, MPAaBOBHX i HOPMATUBHUX MEXaHI3MiB, IO 3a0€3MeUyI0Th iX e)eKTHBHE
¢ynkuionyBanas [9]. Y  eHmmkioneandHOMY CIOBHHKY TOHATTS «IT-iH(ppacTpykTypa»
BU3HAYAIOTh SK KOMIUICKC TIPOTPaMHHUX, TEXHIYHHX Ta TEJIEKOMYHIKAIlifHUX 3aco0iB, sKi
3a0e3neuyoTh poOOTy 3 JaHMMHU Oprasizalii abo rpynu opranizamiii [7]. Otox, iHppacTpyKTypa
iHhopMaIiiHUX TexHoJNoril Bumoro HaBuanmbHoro 3aknany (IT-indpactpykrypa BH3) — 1€
iHpopMaIiiHa cucTeMa NPOTPaMHHUX, OOYMCIIOBANBHHMX 1 TEINEKOMYHIKaliHHUX 3aco0iB, IO
peanizye HajaHHA iHQOpMaiHHUX, OOYUCITIOBAILHUX, TEICKOMYHIKAIIHHUX pecypciB Ta MOCIYT
yCiM y4acHHKaM HaBYaJIbHOI'O MPOLECY.

[ToHATTS «OCBITHIH MPOCTip» 3alIeKHO Bil O3HAKHM CBO€ET MacITaAOHOCTI MOKE BKHUBATUCS Y
robanbHOMY a00 IHCTUTYLIOHAJILHOMY KOHTEKCTi. Y TEpIIOMYy BHIIAJKy TOBOPSITH MO
robanbHU OCBITHIM mpocTip abo eauHMil iHGOpMAIiHHUE mpocTip cucTteMu ocBitH [2]. YV
JPyTroMy BHIAAKY TEPMIHOJOTiSI CTOCYEThCS IEBHOT OCBITHROT YCTaHOBU (IHCTUTYIIi), HAIPUKIIA/,
iH(OpMaIiHHO-OCBITHIM MPOCTIP BUIIIOTO HABYAILHOTO 3aKiIaay.

B.IO. bukoB, po3risigarouu MOHSTTS €IUHOTO 1H()OPMAIIIHHOTO MPOCTOPY CUCTEMHU OCBITH,
BUJILJISIE O3HAKY, SIKa BiZ0Opakae HAsSBHICTh Y HHOMY CIICLIaIbHO CTBOPEHHUX 1 LIJIECIIPSIMOBAHNX Ha
OCBITHI IIJIi OJHOTUIHHX MEPEKHUX EJIEKTPOHHUX pecypciB. ICHYBaHHS TakuX pecypciB
nepeadadae MOIIMBICTH IX CIUJTBHOTO 3aCTOCYBaHHS JESKOIO KaTETOpi€l0 KOPUCTYBadiB,
BIJMOBiZa€ HAa TUTAHHS: JUIA KOTO 1 JJIS 4YOTO IIi THUIOBI MEPEXHI ENEKTPOHHI pecypcu Oynin
crBopeHi [3]. 3rigHO mOMEHHO-(PEHMOBOI MOAETI pO3TIsIaTHMEMO iH(OPMAIIHHO-OCBITHIH
npocTip sk miacuctemy [ modanpHOTO iH(pOPMAIITHOTO TPOCTOPY, IHTErPOBaHI 3aCO0H 1 TEXHOJIOTI]
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SKOTO TPHU3HAYEHI IS 1H(QOPMAIiTHO-OCBITHBOTO PECYpPCHOTO 3a0e3leyeHHs LiJIeH HaBYaHHA i
BUXOBaHHA Ta CIPSAMOBaHI Ha 3aJOBOJICHHS OCBITHIX TOTped YCiX yYacHUKIB HaBYAIBHOTO
porecy.

[ToHATTS «TIPOCTip» 1 «CepeoBHIIEe» € OTM3BKUMHU, ajle He CHHOHIMIYHUMH. AHAIII3YI0UH iX
CHIBBITHONICHHS, JOCTITHUKHA MalOTh Ha yBa3i Ha0ip MEBHUM YHMHOM IMOB'I3aHUX MiX COOOI0 YMOB,
SKI MOXKYTb BIUIMBAaTH Ha JMoAKHY. [Ipy 1bOMY y HMOHSTTI «IPOCTip» HE NependaueHo NPUCYTHICTD
y HbOMY moguHu. [IpocTip Moke icHyBaTH 1 He3ale)XHO BiJ Hei, a cepeloBHUIIE Mependadae
B32€EMO/IIIO 1 B3aEMOBILJIMB OTOYEHHSA 3 cy0’exToM. [H(OpMAaIiiiHO-OCBITHE cepeIoBUIIIE PO3YyMIIOTh
SIK CYKYIIHICTh TEXHIYHOTO, iH(OpMAIiHHOTO Ta HABYAILHO-METOJWYHOrO 3a0e3leyeHHs, sKa
HEPO3PUBHO MOB'sS13aHa 3 JIIOJIMHOIO SIK cy0'ekToM HaByaHHs [7], [15].

OTke, pO3MISIIaloyd BipTyallbHY J1a00paTopilo y TEXHOJIOTIYHOMY acrleKTi (amapaTHo-
mporpaMHi MIaT@opMH, PO3MOJiIEHI MEPeKHI CHUCTeMH, TEXHOJIOTii BipTyamizallii) JopeduHuM
BBaKaeMo BxuBaHHA TepMmiHy «IT-indpactpykrypay. Ko mnOTpiOHO MiJKPECIUTH, IO
BipTyanbHa J1abopaTopis € 3aco00M HaBYaHHS, TO JOPEYHO BXKHUBATH MOHATTS «iHpOpMaIiitHO-
OCBITHIM TIpOCTip». Y BUIMAJKy aKIEHTYBaHHS yBard Ha MisJIHOCTI CTyJEHTa OpraHi4HUM Oyje
3aCTOCYBaHHS TMOHSTTS «iH(OPMAIIHHO-OCBITHE CEPETOBHILEY.

Posrnsgaroun mOHATTS «BipTyajibHa J1a00paTopis», MEpUIOYeproBo 3yMUHAMOCS Ha TEPMiHi
«BIpTyaJIbHUI». Y BEIMKOMY TIyMa4HOMY CIIOBHHKY YKpaiHCBKOI MOBH [6] 3a3Ha4yeHUIl TepMiH
TPAKTYIOTh SIK TaKWH, IO pealbHO HE iICHY€; MOKIMBHIA a00 TaKWi, SIKUI TMPOSIBISIETHCS 32 TIEBHUX
yMOB. 3a3HaunMo, II0 BipTyalibHa Ja00paTopis Ui BUBYCHHS MEPEKHUX TEXHOJIOTIH CrpaBli HE
iCHy€ y BHIIAI OKPEMOTO MPHUMIMICHHS, MpoTe ii (hyHKIiOHATBHI MOKJIMBOCTI PEati3yroThes i3
3aCTOCYBAaHHSIM pEaJbHHUX amapaTHO-TIPOTPAMHHUX 3ac00iB Ta KOMIT IOTEpHHX Mepek. CTOCOBHO
npoIiecy IMi3HaHHs, TO BipTyaJbHa HaBYaJIbHA JJA00PATOpis — 1€ BipTyallbHEe CEpEAOBUINE HABYAHHS,
sKa JJO3BOJISIE MOJENIOBATH IOBEIIHKY OO'€KTiB peallbHOTO CBITY B iH(OPMAaLiiHHO-OCBITHHOMY
cepenoBuii [14]. Take cepenoBuilie Maec OyTH PO3pOOJICHUM Tij MEBHY MPEIAMETHY Tally3b, SKe
Ha/la€ HEOOXiMHWH IHCTpYMEHTapiii [uis po3B’sS3yBaHHSA 3adad, MPOBEACHHS BipTyaIbHUX
eKCTIepIMEHTIB B JlaHiil nmpeaMeTHil ramysi [18]. 3a3Buyail BipryansHi 1abopatopii opieHTOBaHI Ha
3aCTOCYBaHHS y TIpOIeCi HaBYaHHS MAaTeMaTHKH, (QI3UKH, XiMii, JESIKHX 1HXKCHEPHUX
mucuumutid [20],  [10].  OcHoBHMUM  3aBIaHHSM  TPOEKTOBAaHOI  BipTyanbHOI  JabopaTopii
iHpOpPMAIHHUX TEXHOJIOTIH BBAKAEMO MOJETIOBAHHA IMPOIECiB OOpPOOKH [aHHX y Cy4acHHX
iHpOpMAIIIHIX CHCTEMax Ta MepekKax.

3a3Buyail y BipTyasupHiM sabopaTopii BiOMOCTI 3 mpeaMeTHOi ramy3i 0a3yloThcs Ha
OKpeMHX (haKTax, a TOMy OOMEKeHI HaOOpOM 3a3[alieTiah Mepen0adyeHnX eKCIIePUMEHTIB. [HImi
miaxin nepeadavae, Mo y4eHb a00 CTYJACHT Ma€ MOXKIIUBICTh TPOBOJUTH OyJb-sKi EKCIICPUMEHTH,
HE 0OMEXYIOUHCH 3a3/JaJIeTiIb i ArOTOBICHUM Ha0opoM pe3yibTatiB [14]. Came ocTaHHIM MiaXija
pealnizoBaHO y CTBOpEHil abopaTopii MEpeXKHUX TEXHOJIOTIH 3aBASKH BUKOPHUCTAHHIO TEXHOJOTIi
BipTyasizanii onepauifiHux cucreM. LInpokuil CeKTp MOXKIMBOCTEH CIEIiaJbHOIO MPOrpaMHOroO
3a0e3neyeHHst JUIs BipTyamizaiii Hajae yHiKalbHI MOKJIMBOCTI TMpPU OpraHizaiii HaBYAILHOTO
npolecy, 1o 1 MIATBEPAXKY€ IOLUIBHICTh IX HIMPOKOIO BUKOPUCTAHHS SIK OCHOBHOI'O 3aco0y
(dbopMyBaHHS CHUCTEMHU 3HaHb, YMIHb Ta HaBMYOK IPH BHUBYEHHI NPOTrpaMHOro 3abe3NeyeHHs i
MEpEeKHUX TEXHOJOTiH, a TakoXX Ipu (QOpMyBaHHI CHCTEMH YMiHb B Taiy3i aJMiHICTpyBaHHS
KOMIT IOTEpHUX Mepex [22].

BaxnuBuM € NUTaHHS pecypcHOro 3a0e3NedyeHHs HaBYAIbHOI IiSUIBHOCTI CTYJEHTIB Y
BipTyanpHill naboparopii. IlepedpazoByroun TpakTyBaHHS EHIMKJIONEAUYHOIO CIOBHHKA 3
iHhpopMaTuku [7] 3a3HaUMMO, MIO Yy HAMIOMY BUMNAJAKY BIpTYalbHI pecypcd — Iie¢ HE CTIIBKH
iHpOpMaIiiiHi, CKITBKH 00YHCITIOBATIBHI PECYPCH, SIKi TOCTYIHI CTYy/IEHTaM Yy PEXHMIi BiIIaJIeHOTO
JOCTYIy Yepe3 KaHaIH TI00anbHOi 3B 3Ky, HalpuKiIag [HTepHeTy.

[IporpaMHOIO OCHOBOIO CIIPOEKTOBAHOI JIAOOPATOPil € TEXHOJIOTIi XMapHUX OOYUCIICHb.
Haramaemo, 1m0 XMapHUMH Ha3UBAIOThL TaKi TEXHOJIOTi, sKi 3a0e3MeuyroTh JOCTYI JO
O0YMCITIOBATIBHUX PECypciB 3aco0amu TPOTOKOdy mepexaBanHs rimeprekcty (HTTP, HTTPS).
ToOTo XMapHUMH € TEXHOJIOT1, AKi 32a0€3Medy0Th MOXIIUBICTh POOOTH 3 ii pecypcamu (amapaTHUM,
CHCTEMHHM, TPHUKIAIHAM TPOTPAaMHUM 3a0e3ledeHHsM) 3acobamm BeO-Opaysepa. Hampukian,
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CTYZIEHT, TIepe0yBalo4n B YHIBEpCHUTETI, oMa, y Oibmioreni abo kade, A 1oCTymy A0 BipTyalbHOI
naboparopii MEpeXHHX TEXHOJOTIH MOK€ BHKOPHCTOBYBaTH HOYTOYK, IUIAHIIETHHH KOMII'IOTEP
abo cMapTQoH.

Ha cporoaHi BUAUIAIOTH TaKi OCHOBHI CEpBICHI MOJIEITi 3aCTOCYBaHHS XMapHUX TEXHOJOTIH
[24]: SaaS (Software-as-a-Service) — mporpamue 3a0e3nedenHns sk cepsic; laaS (Infrastructure-as-a-
Service) — monenb, ska mepeadavdae pPo3ropTaHHS y «XMapi» iHQOpMaliiHOT iHGPACTPYKTYypH
opranizanii, PaaS (Platform-as-a-Service) — Mopens, sika mepeadadae poO3TOpTaHHS MEBHOT
nporpaMHoi MIaTGopMu, Ky MOXKYTh BHKOPHCTOBYBAaTH HE JIMIIE KOPHUCTyBadi cepBicy, a M
MPOTrPaMiCTH Ta PO3POOHUKH.

CTOCOBHO pO3rOpTaHHS XMAapHUX TEXHOJIOTiH, TO BUALIAIOTH 4 Mozeni [17]:

KoprnoparusHa — xMapu, 3a3BU4ail, CTBOPIOIOTHCS 1 KOHTPOJIOIOTHCS OHIEI0 OpPTaHi3alli€ro.
3aranpHOJOCTYIIHA, sKa Iependavae CHUIbHE BHKOPHCTaHHA IUIaTGopM  KilbKoma
oprasizarfisiMi. YpaBlIiHHSM Takoi XMapu, 3a3BHUaii, 3aiiMa€eThCs 30BHIIIHINA TTpoBaiiep.

3. I'pymoBa, 3TiJiHO IKOi OpraHizailii crijJbHO BUKOPHCTOBYIOTh XMapHi CEpBicH MpoBanepa.

4. TiOpunHa — nependavac MoeTHAHHS KiTbKOX MOJIENIEH.

Hait0inpm JOIiTEHOI0 MOJICIITIO PO3TOPTaHHS XMApHHUX TEXHOJOTiH y iH(pacTpykTypi BH3
€ TibpuaHa. 30KkpemMa, MH BUKOPUCTAJIH 3arajbHOIOCTYIHY XMapHY miatdhopmy Google Apps, Ky
IHTErpyBay 3 TPAIUIIHHUMHE cepBicaMy iH(OpMaiifHOT0-0cBiTHROTO TpocTopy BH3 [ 11].
Hes3Bakatoun Ha HasBHICTh TOTYXXHHX KOMepuiiHuUX xMmapHHX Mwiardpopm (Windows Azure,
Amazon EC2, C3), npoekTyBaHHS BipTyaJbHOI J1JaOOpaTOPii /Uil BUBUECHHS MEPEKHHUX TEXHOJOTIH
MU 3JIACHIOBAIM Ha OCHOBI KOpPHOpAaTUBHHX XMap. Hac 3amikaBmim BiIKpWTi TUiaTGopmu, Ha
OCHOBI SIKMX MO)KHa PO3TOPHYTH KOPHOPATUBHY XMapy. Y 3B’S3Ky 3 IIMM MH IIPOaHali3yBalli
moxxuBocti iardgopm Cloudstack, Eucalyptus, Openstack.

Apache CloudStack € mpoexrom kommanii Apache Software Foundation, y mexax sikoro
pO3pOOIIETHCS TpOrpaMHe 3a0e3MEUYeHHS 3 BIJIKPUTUM BHUXIHUM KOJIOM, IO MOXE OyTu
3aCTOCOBAaHE /IS PO3TOPTaHHS 3araJbHOJOCTYITHHX 1 KOPIMOPATHBHUX XMap 3TiTHO MOJEINi
«iH(ppactpykTypa sk cepBic» (laaS). OCHOBHMMH CKIQJOBHMH XMapHOi iH(QPaCTPyKTypu
Cloudstack € [23]:

— 30Ha (zone) — HAOIMBIIUK TAPO3LI, IKMH BIAMOBIAE NATALICHTDPY;

— criiika (pod) — € aHaIOroM cepBEpHOi CTIMKH, fKa MICTUTh KJIACTepH Ta XOCTH, IO
HaJIeXaTh OJHIN MiIMepexi;

— xmactep (cluster) — cyKymHicTh (pi3HUHHX cepBepiB, PO3MIIIECHUX Y OIHIN CTIHII;

— xoct (host)— cepBep, Ha SKOMY BHUKOHYEThCS TillepBi30op, IO 3abe3meuye pOo3IMoJaia
O0YHNCITIOBATIBHUX PECYPCIB /IS BIpTYaIbHUX MAINH;

— TEpBHUHHI Ta BTOPUHHI cxoBuIa (primary and secondary storages) — 30epiraroTh po3aiu Ta
JMCKU BIPTyaJbHUX MAIMH; MOXYTh OyTH JOCTYIIHUMHU 32 PI3HUMHU IPOTOKOJIAMHU.
Eucalyptus — me onxa nporpamsa miardopma Ui po3ropTaHHs KOPIOPAaTUBHUX XMapHUX

o04YnCIIeHh Ha KOMIT IOTEPHUX KJacTepax, IO JO3BOJISIE CTBOPUTH CyMicHYy 3 Amazon EC2
iHppacTpykTypy. OCHOBHIUMH IporpaMHIMH KomrioHeHTamu Eucalyptus € [25]:

— koHTponep xmapu (cloud controller) —€ inTepdeticom ympaBiiHHS XMapor; BiAMOBiiae 3a
PO3IIO/IiTT OCHOBHUX BipTyaJbHHUX PECYPCIB;

— KoHTponep knactepa (cluster controller) — kepye KOHTpoepaMu By31iB, BU3HAYA€E HA SKOMY
By3I1i OyZie 3aBaHTaKEHA BipTyalibHA MaIINHA;

— KoHTposep By3na (node controller) — BigmoBimae 3a 3aBaHTaXeHHS 1 (YHKIIIOHYBaHHS
KOXKHOT'O €K3eMIUISPY BipTyajabHOI MAIIMHU;

— walrus — 3a0e3neuye 30epekeHHs JAaHUX, OPTaHI30BaHUX y BHTIISII 00’ €KTIB.

OpenStack — 116 KOMIIIEKC MPOEKTIB BUIBHOTO NMPOrpaMHOro 3a0e3NedyeHHs sl CTBOPEHHS
obuncmoBambHUX XxMap. OCHOBHUMH MporpaMHuMHE ckianoBumu OpenStack € [26]:

— OpenStack Compute (Nova) — iHCTpyMeHTapil, 110 JO3BOJISIE aBTOMATUYHO CTBOPIOBATH 1
YIOPaBIATH poOOTOIO TPy BipTyanbHUX CEPBEPIB;

o =
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— OpenStack Image Service (Glance) — peectp 00pa3iB BipTyaJbHUX MalllUH, SKHHA Ja€
MOJJIUBICTh PEECTPYBaTH HOBI 00pa3w BipTyalbHHX MamMH 1 3a0e3medyBaTH ix
nepeaaBaHHs I BUKOHAHHS HA IOTPiOHI BY37IH;

— OpenStack Object Storage (Swift) — po3nosinene, 3aBagocTiiike CXOBHUIIE 00’ €KTIB;

— OpenStack Identity (Keystone)— maker st yHigikanii 3aco0iB aBreHTH(iKamii i
3a0e3neyeHHst  iHTerpanii  kommoHeHTiB  OpenStack 3 icHylouuMH  cucTeMamH

aBTEHTH(IKAITIT;

— OpenStack Dashboard (Horizon) — Be6-inTepdelic ans ypaBimiHHS CUCTEMOIO;

— Networking — cTpykTypa, NMpu3HadeHa Ui CTBOPEHHS, KOH(ITypyBaHHS 1 CYMpPOBOIY
MEpexK.

Ak 6aunMo, MporpamMHi CKIIaI0B1 pO3TISHYTUX MIATPOPM MPAKTUIHO OJTHAKOBI.

Ha ocnoBi mnatdopmu Cloudstack y mexkax cmiibHOT HayKOBO-IOCIHiHOI Jaboparopii 3
MUTaHb 3aCTOCYBAaHHS XMapHUX TEXHONOTiH B OCBiTi TepHOMIBCHKOTO HAIIOHATBHOTO
MeJaroriyHoro  yHiBepcuteTy imeHi Bonomumupa [matioka # [HcTMTyTy i1HOpMaIiitHIX
TEeXHOJOTi 1 3aco0iB HapuaHHsS HarioHanpHOI akajmemii TMeAaroriyHUX HayK YKpaiHH, MH
PO3rOpHYJIM KOPHOPAaTHBHY XMapy ¢i3zuko-mateMaTnynoro dakynsrery THITY imeni Bonomumupa
I'nattoka. KopoTko 3ynuHMMOCS Ha TEXHIYHUX Ta OpPraHi3aliifHUX acleKTax [bOro MpoIecy.

Sk BiJOMO cUCTeMHI BUMOTH o0 posroptaHas Cloudstack mepen0adaroTh BUKOPUCTAHHS
JIBOX KOMIT'IOTEpiB, OAWH 3 SKUX BUKOHYyBaTHME (DYHKIIiI cepBepa YHpaBIiHHSI Ta NEPBUHHOTO
CXOBHWIIA, a IHIOIMHA BIAMOBiZaTUME 3a POOOTY BipTyaJbHUX MamuH (TiMEpBi30p) Ta MICTUTH
BTOpHHHE cXoBuIe. CTpyKTYpHY CXEMy peai30BaHOi MOJENI BipTyajbHOI Jaboparopii mojaHo Ha
puc. 1.

Puc. 1. Cmpyxmypua cxema moodeni gipmyanvroi nabopamopii

VY nporieci cTBOpeHHs iHPpacTpyKTypu Oyno oOpaHo 0a30BHl peXuM, KWW HE mepeadavae
BUKOPHUCTAaHHSI OKpeMHUX (Pi3uvHUX a00 BipTyalnbHUX Mepex. SIK HacmioK yci Mepexi y XMapHii
iH(ppacTpyKTypi Oe3nocepelHb0 3B’ A3aHi MiXK COOOI0 Ta HajleX)aTh OJHOMY cerMeHty (puc.2). Y
0a30BOMy pEeXHMi pO3ropHyTa HaMH XMapHa iH(QPacTpykTypa 3abe3nedye meperaBaHHS
HEOOXITHHUX BHIIB Tpadiky:

— ympasistodoro (managment), sSIKHi HEOOXiTHUM JUIsl KOMYHIKallii yciX BHYTPIIIHIX pecypciB

(xocTiB, rinepBi3opiB, cepBepa yIpaBIiHHS, CHCTEMHUX BIpTyaJIbHIX MAIIMH TOIIO);

— TOCTBOBOTO (guest), MO TEHEePYETbCS JUIS 3B’S3Ky MDK BIPTyaJbHUMH MAalllHAMH

KOPHUCTYBaYiB;

— 3aralbHOAOCTYMHOTO (public), IKKI TeHEePYIOThCS BipTyaibHi MalllMHU Yy TIPOIIeci 3’ €THAHHS
i3 30BHIITHIMH Mepexkamu ([HTepHeTOM);
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— Tpadiky CXOBHII, IKUH TEHEPYETHCS Yy MpoIeci poOOTH 3 MmabIOHAMH BIpTyalbHUX MAITUH
Ta JUCKIB.

L2/L3 switch

Puc. 2. 3’eonanus mepesxc y xmapniti ingppacmpyxmypi CloudStack

Otoxk, Ha chOrojHI (QYHKIIOHYIOTH XMapHi Ja0opaTopii IJisl BHUBYEHHS JAUCHUILTIH
«AIMIHICTpYBaHHS KOMIT IOTEpPHUX Mepex» Ta «OCHOBH MEPEKHHMX TEXHOJOTiH». 3MICT IMX
KypciB He nependayae BUBYEHHS MUTaHb MapIIpyTH3allii, BIpTyaJbHUX JOKaIbHUX Mepex [16].
KopuctyBauamu 3a3HaueHuX J1iabopaTopiii € 75 cTyneHTiB, MallOyTHIX Y4YHUTENTiB iHGOPMAaTHKH.
Humu ctBopeno monax 150 BipTyanbHMX MamuH. 3po3ymilio, TIO MPOMYKTHUBHICTH OJHOTO
pea’bHOro cepBepa He Ja€ 3MOIy OJHOYACHO 3aBaHTAXyBaTH yci I BIpTyalbHI KOMII IOTEpH.
[IpoTe Ha OCHOBI NMPAKTHUYHOI'O JOCBIYy MOKHA CTBEpPAXKYBATH, IO poOOTa XMapHOi miaTGopmu
CLoudStack 6yna ctabinpHOI0O npU oHOYaCHOMY (GyHKIioHyBaHHI 20-25 BipTyalbHUX MaIIUH, 110
npuOJIM3HO TOPIBHIOE MOTpedaM OIHI€T aKaJIeMIYHOI TPYIH CTYICHTIB. 3 METOI0 BUBUCHHS CTYICHS
e(EeKTHBHOCTI 3aCTOCYBaHHS BIpTyaJIbHUX JIAOOPATOPii HA OCHOBI TEXHOJIOTIH XMapHUX OOYHCIICHBb
HaMH OpPTaHI30BaHO IEAArOTiYHUI EKCIEPUMEHT, TPO Pe3yJIbTaTh SKOro Oyae OmyOIiKOBaHO
OKpEMY CTaTTIO.

Kpim xmapnoi mnardpopmu CloudStack pecypcu BipTyanbHHX J1aOOpaTOpiil TOTIOBHIOIOTH
BIZMOBIAHI eneKTpoHHI Kypcu Ha ocHOBi LMS MOODLE, Bineodparmentu cepicy «®M-memis»
Ta Marepiand IHCTHTYyHiHOTO peno3utapiro «®M-penosurapiit» [12]. JocTtynm g0 mux pecypcis
yHIQIKOBaHO 3aBAAKHM €IUHIA cucTemi aBTeHTH(iKamii, ska peamizoBaHo Ha (akymereri [13].
OcHoBOIO 3ramaHoi cuctemMu aBTeHTH(]iKamii € karamor LDAP ta omHoiiMenHuii mpotokoin. /s
3a0e3MeueHHs JOCTYIy 10 BipTyalbHOI J1a0oparopii Ha OCHOBI €IMHHX PEECTPALIHHUX TaHUX
CTyJIeHTiB HamMu OyJ0 BUKOHaHO KoH(irypyBanHs miardgopmu Cloudstack mist aBreHTH(iKamii
KopucTyBauiB Ha ocHOBi katanory LDAP. IIpore na Bigminy Bifg sraganux miargopm (MOODLE,
DSpace), axi micnst mepmioi aBTeHTHU(IKaIil KOpPUCTyBaua aBTOMATHYHO CTBOPIOIOTH OONIKOBUH
3amuc y BrnacHii 6a3i nanux, Cloudstack BuMarae BUkoHaHHS 11i€i IPOIEAYpU BPYUHY.

KpiM 1p0TO HEIONIKOM BHKOPHUCTaHHA 0a3zoBoro MepexxkHoro pexumy Cloudstack e
TPYIHOIII MapHIpyTH3amii 3 1abopaTopili KOMI IOTEPHUX TEXHOJIOTIH, SIKi OpraHi3oBaHi sIK OKpeMi
¢iznuni migmepexi. OcobmusicTio Cloudstack € po6oTa 3 pi3HUME BUAaMU MEPEXK: YIPaBISIOYNMH
(MK cepBepoM YIpaBIiHHS Ta CEPBEPAMU B KIIACTEpax), TOCTHOBUMHU (MepexXi BipTyaIbHUX
KOMIT'IOTEpIB), & TaKOX MepekaMH MiX cXoBHIaMH. Ha mpakTwii 1ie o3Hadae, 10 y Mporeci
KOH(ITypyBaHHS CHUCTEM CIiJi BCTaHOBIIOBATH TUIBKM TakKi ajpecH, sIKi 3ape3epBOBaHi st
TOCTBOBUX MEPEX Ta 3aKPITUICH] 32 KOKHAM €K3eMIUISIPOM BipTyaIbHOI MaIlluHH.

[le omHuM HeMOJIKOM Hamoi peawi3amii KOpIOpaTHBHOI XMapHW, € HepamioHaJIbHHUN
po3mofiin  O0YHCITIOBAILHUX pecypciB. Hampukman, cuctema OOYHCIIOE HEOOXiTHY YacTOTy
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mporiecopa SK CyMy 4acTOT 3aBaHTaKEHHX BIpTyalbHHX KOMII IOTEpIB, XO04Ya HACIpaBldi pealtbHe
3aBaHTaXXeHHS OCHOBHOT OC MOXe Bipi3HATHUCS y KilbKa pa3siB. SIKIIO OOYHCIICHA CHCTEMOO
9acToTa HAONMKAETHCS JO YaCTOTH PEATBHOTO IPOLECOpa, MOMHOKEHOI Ha KUIBKICTH SIEp, TO
CTBOPEHHSI HOBHX BIPTyaJbHHX MamMH Oyne HeMOXJIuBHM. [Ipore 3ramaHuii HEIOJIK MOXKHA
YHUKHYTH, CTBOPUBIIY BIACHHUH MA0JIOH Ha/laHHS OOYMCITIOBATIBHUX PecypciB. SIK MOKa3ye JOCBixg
MOKHa 3HAWTH PO3YMHHI KOMIIPOMIC MiXK Ha/IaHHSM PECYpPCiB BEJIMKIM KiTBKOCTI CTYJIEHTIB Ta
NPOJYKTUBHICTIO KOXKHOI BipTyanbHOi MammHHM. He3Bakaroum Ha 1ie, y CTYAGHTIB BapTo
(dhopMyBaTH po3yMiHHS HEOOXiTHOCTI ONIATMBOTO BUKOPUCTAHHS O0UHCIIOBAILHUX PECYPCIB, SKE,
HalNpHKiIaj, nependayac BUMUKAHHS BIPTyaJbHUX KOMII IOTEPIB, 10 HE BUKOPHCTOBYIOThCS. Kpim
bOTO Yy HaBYAJIBHOMY IIPOIECi BapTO 3HAYHY YyBary HPUAUIMTH 3’SCYBaHHIO O0COOJMBOCTEH
(YHKIIIOHYBaHHSl BIPTYaIbHUX MalUH Yy XMapHiil iHppacTpykTypi. CTyneHTH HE 3aBXIU
PO3YMIIOTh 3 SIKOIO CHCTEMOIO BOHH IPAIIOIOTh, K BiJI0OYBAa€ThCS MapuIpyTH3aiis Ta (QimbTpailis
JIAHUX MIX pEabHUM 1 BIpTyaJIbHUM KOMIT IOTEPOM, Y SIKHW croci0 ciifi KoHDIirypyBaTu MepekHi
3’€THaHHS BIPTyaJbHUX OMEPALIHUX CHCTEM.

Hesaxkatoun Ha BuieHaBeneHe, posropHyra Ha ocHoBi CloudStack Bipryanbha
naboparopis Ma€ OCHOBHI XapaKTEPUCTUKH, SKi MPUTAMaHHI TEXHOJIOTIIM XMapHUX O0YHCIICHB:

— JUIA OCTYIY JI0 PECYPCIB BipTyalbHUX KOMII FOTEPiB, 30KpeMa i 10 rpadiuHoro inTepdeticy
KOpHCTYyBaya, JIOCTaTHHO JInie BeO-Opay3epa (puc. 3);

— 00cCiIyroByBaHHs 3a MOTPEOU — CTYIEHT MOXKE€ HEraiHO OTpPUMAaTh CHCTEMHI pecypcu
(YBIMKHYTH, TTepe3aBaHTKUTH BIpTyaJbHUI KOMIT I0Tep) O€3 MOoNepeIHbOr0 3aIuTy;

— TMOBCIOJHUI JOCTYN HE 3aJIe)KHO BiA reorpadiyHOro po3TallyBaHHS — ISl JIOCTYIY JO
naboparopii 3 wmepexi I[HTepHET CTylIeHT BHKOPUCTOBYE Tpaulliiiauii cepBic IT-
iHQpacTpyKTypH QaKyIbTeTy — BipTyaidbHy puBatHy Mepexy (VPN);

— eNacTUYHICTh MacmTaOyBaHHS, SKAH mepeadadac  MOXIMBICTH  3MIiHH  00cCsTy
00YHCIIIOBAaHUX PECYpCiB 0e3 CYTTEBUX 3MiH y pOoOOTi OmepaIiiHiX CUCTEM.

O yuzkiv1 - Google Chrome ubuntu1204 - Google Chrome

Google Chrome

i | @ ‘l@z

2

Kopsima

=
{i]
]

Puc. 3. Inmepgpeiic OC (Windows ma Linux), docmynnuil wepes 8eb-opayszep

JocBig 3acTrocyBaHHS BIpTyalibHOI J1a0oparopii Ha OCHOBI KOPHOPATUBHOI XMapH
MiATBEPIDKYE HaBeACHI y [22] mepeBarn BUKOPUCTAHHS TEXHOJIOTIH BipTyami3amii y HaBYaJIbHOMY
MpoIieci, 30KkpeMa:

— 3a0MIa/PKCHHS Ha TPHUJI0aHHI anapaTHOTO 3a0e3MeueHHS — y PO3TOPHYTIH KOpHOpaTHUBHIN
XMapi CTBOPEHO OMU3BKO COTHI BIPTyaJIbHUX KOMIT IOTEPiB, puuoMy Omu3bko 40-ka 3 HUX
MOXYTb TPALOBaTH OJHOYACHO; JOCTYN JI0 KOMIT'IOTEPIB BIpTyaslbHOI JabopaTopii
3a0e3MeuyoTh MOXKHA 3a0€3MeUnTH 13 TpaAuLiiHUX (B TOMY 4YHCIi ¥ 3actapiimx) Ta
MOOITBHUX TUIaTopM, BUKOpHUCTOBYI0UM cTanaaptHi mpotokoiu (RDP, SSH, VNC);
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— MOXJIMBICTh BHUKOpHCTaHHS pizHOMaHiTHUX OC $K y HaBYallbHOMY TMIpolieci, Tak i
BUPOOHUYHX MOTPEO;

— MOJJIMBICTh BHUKOPHCTaHHS MOTCHLIIHO-HEOE3MEeYHOro MpOorpaMHOro 3abe3neueHHs 0Oe3
3arpo3u YIIKOJKEHHS PeaIbHUX KOMIT FOTEPiB;

— MOXKIIMBICTH CTBOPEHHS HEOOXITHHMX amapaTHUX KOHQIrypamii, mio € BaXIHBHM y TPOIeci
TECTYBaHHS PO3pOOJICHOTO MPOrPaMHOTO 320€3MeYCHHS;

— XOpomIi MOMJIWBOCTI Mmoo HaBdaHHA poOoTi 3 OC — HaMH CTBOPEHO KibKa IIAOJIOHIB
ocHoBHUX OC (Windows, Linux, FreeBSD), siki K0XeH CTYJISHT MOKE PO3TOPHYTH BCHOTO
3a KiJIbKa XBUJIMH,

— 00’eaHaHHS BIPTyalbHUX MAaIlIWH Y JIOKAJIbHY MEpeXy Ta IOCTyNl A0 HHUX 3acobamu
MOIINPEHHUX MTPOTOKOITIB;

— BHCOKa MOOUTBHICTH CTYACHTIB 1 BUKJIa/1a4ya — y MPOIeCci HABYaHHS MEPEIKHUX TEXHOJIOTIH 13
3aCTOCYBaHHSM TPAJUIIHHUX 3ac00IiB ICHY€ JXOPCTKAa «IPUB’SI3aHICTB» 10 KOHKPETHOI
ayauTOopii; pO3ropTaHHsA BipTyalbHOI JabopaTopii Ha OCHOBI KOPIOPATHBHOI XMapH y
MOBHIM Mipi BUpilIye 110 MpoOJIeMy Ta CTBOPIOE MOMKJIHMBOCTI JUIsl CaMOCTIHHOI poOOTH
CTYJICHTIB.

BucnoBku: IIpoGinema cTBOpeHHs BIpTyalbHHX JIa0opaTopiii Ha OCHOBI XMapHHX
TEXHOJIOTIH € aKTyaJIbHOIO Ta MOTpeOdy€e MOAaNbIIOoro po3BUTKY. HalOimbIl MOMITBHOI0 MOIEILTIO
posropTaHHs XMapHHX TexHouorii y IT-indpactpykrypi BH3 € ribpuana. Bipryansai mabopartopii
st iHGOpMAIIfHUX TEXHOJOTIH MOXXKHAa pPO3TOPHYTH y KopropaTuBHi xmapi BH3. BuBuenns
OpraHi3allifHuX Ta METOJWYHHMX AaCIEeKTiB Ili€l TpoOiieMHu, 0e3 CyMHIBY, MOTPEOYe MOMAIBIIOTO
IOCIIIKEHHS.

IepcnexkTHBH MONANTBIINX JOCHTIPKEHb BOAYAEMO Y PO3TOPTaHHI y KOPIIOPATHBHINA XMapi
¢Gi3MYHMX Ta BipTyaJbHUX CETMEHTIB MEPEXK, IO JaCTh MOKIMBICTh BUBYATH MMUTAHHS TIOB’sI3aHi 3
Mapmpytu3amniero B IHTepHeTi. Takok KopucHOIO Oyae onTuMizamis iHTepdeiicy XMapHUX
wiathopM 3aBISKA BUKOpUCTaHHIO iX API-pynkmiii, 30kpema mns mnardopmu CloudStack
JIOpEeYHOI0 Oyzae po3poOKa MOAYINIB IS TPYTOBOTO YNPABIIHHS BipTyaJbHHMH MAIlMHAMHU Ta
OOJIIKOBUMH 3aMUCaMH KOPUCTYBauiB. AKTyallbHOIO BBaKAEMO ITiATOTOBKY MaiOyTHIX (haxiBIliB 3
iHhOpMaTUKN 10 3aCTOCYBaHHS TEXHOJIOTiH XMapHUX OOYMCICHb Yy MalOyTHiH mpodeciiiHiit
JISUTBHOCTI. 3 TEXHOJIOTIYHOT TOUKH 30pY BXKIHMBOIO € PO3p0o0Ka MOOUTEHUX JOJIATKIB JJIs1 poOOTH 3
KOPIOPAaTUBHUMH XMapHUMH IUIaTGopMamu.
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Ounekciok B. I1.

THITY umenu Baagumupa I'natoka

OIIBIT OPI'AHM3ALIMN BUPTYAJIBHbBIX JABOPATOPUI
HA OCHOBE TEXHOJIOTI'M OBJIAYHbIX BLIYMCJIEHUI

B crathe paccMOTpeHB! MOHSTHS, CBS3aHHBbIE C NMPUMEHEHHEM OOJauHBIX TEXHOJIOTMH B
BbICIIEM y4yeOHOM 3aBEJICHUH, B YACTHOCTH NpoaHaau3upoBanbl noHatus «UT-undpactpykrypay,
«1H(pOpPMaLMOHHO-00pa30BaTEIbHOE IPOCTPAHCTBOY, «MH(POPMALMOHHO-00pa30BaTeIbHAas CPEay,
«BUpTyallbHast ~ JabopaTtopus». [IpoaHanu3upoBaHbl  MOJAENM  pa3BEPTHIBAHMS  OOJIAUHBIX
texHonoruid. [IpemmoskeHo nmpumMeHenne rudpumHON Mojenu. [IpoaHamM3upoOBaHBI BO3MOKHOCTH
CBOOOAHBIX TUIATGOPM [UIS OpPTaHM3AlMH KOPIIOPAaTHBHOTO oOnaka By3a. OmmcaH OIBIT
pa3BepTHIBaHMS KOPIIOPATHBHOTO 0Oaka Ha ocHoBe matdopmer CloudStack.

OOBEKTOM HCCIEIOBAHUS SIBISIIOTCS BHPTYyaJbHBIE JTabopaTopun Kak coctasisttorias WUT-
UHPPACTPYKTYPHI By3a.

[Ipenmerom nccnenoBaHus SBISIOTCS 00IaYHBIE BHIYUCICHHS KaK TEXHOJIOTHYECKask OCHOBA
JUTSL OpraHU3alii BUPTYAIBHBIX TabopaTopuid.

[TocranoBka mpoGiembl. B ycrnoBusSX BHEOPEHHS] TEXHOJOTHH OOJAYHBIX BBIYHCICHUN B
MHPOPMATMOHHO-00pa30BaTeIbHOE MPOCTPAHCTBO BY30B 0CO00OE 3HAYCHHE NMPHOOPETAIOT 3a7a4d
pa3paboTKu 00JaYHO-OPHEHTHPOBAHHBIX CPEACTB OOy4eHHS. B TEXHOIOTMYECKOM acleKTe WX
BHE/IpEHHE BO3MOXKHO Ha OCHOBE TaK Ha3blBAa€MOI'O KOPIOPATUBHOrO oOjaka. YUWThIBas, UYTO
COBpPEMEHHBIE KOpIOpAaTUBHBbIE OOJIayHble IIaT(GOPMBI MIMPOKO HCIOJB3YIOT TEXHOJIOTHIO
BUPTYyaJIM3alM1, CYMTAEM LeIecOOOpa3HbIM CO3/IaHMsI HAa UX OCHOBE BUPTYaJbHBIX JlabopaTopuit
IUISL TIOAJIEPAKKU U3Y4EeHUs] MH(POPMATUYECKUX TUCLIUILIMH.

Ilenbio cTaThu SABISETCS aHAIU3 MOHATHUS «BUPTyalbHas Jabopatopus». B crathe omucan
ONBIT Pa3BepThIBAHUS BUPTYaJbHOM J1a0OpaTopuu sl H3YYEHHUS CETEBBIX TEXHOJOTMH.
HccnenoBanue npoBOAKMIOCH B paMKaX COBMECTHOM Hay4YHO-HCCIIEA0BATEIbCKON JJabOpaTOpuu MO
BOIPOCaM IPUMEHEHUS OOJIaYHbIX TEXHOJOIMH B 00pa3oBaHMU TEepHOMOIBCKOTO HAIMOHAIBHOTO
NeIarOrnYeckoro yHuBepcureTa uMeHH Bnagumupa ['HaTioka u MHCTHUTYTa MH(POPMALMOHHBIX
TEXHOJIOTH U cpeicTB 00yueHust HarpoHanpHOM akaieMuy nelarorndeckux HayK YKpauHbl.

BeBogsr: IlpoGnema co3maHus BHPTyalbHBIX J1a0OpaTopuii Ha OCHOBE OOJIaYHBIX
TEXHOJIOTHH SIBISIETCS aKTyallbHOM U TpeOyeT manbHeimero passutusa. Hanbonee nenecoobpasnoit
MOJIENBIO  pa3BepThIBaHUS 00NMauHbix TexHosornit B UT-mrdpacTpykrype By3a sBIseTcs
rubpuHas. BuptyansHeie mabopaTtopun s HHPOPMAIIMOHHBIX TEXHOJIIOTHH MOXHO Pa3BepHYTH B
KOpIopaTuBHOM OOJake By30B. V3yueHHe OpraHM3allMOHHBIX M METOIMYECKUX ACTIEKTOB 3TOU
npo0eMbl, 6€3 COMHEHHS, HYKIaeTCs B TaJbHEHIIIEM HCCIICJOBAHUH.

KuroueBble cJjoBa: UT-undpacrpyxrypa, WH(POPMAIMOHHO-00pa30BaTEIbHOE
MPOCTPAHCTBO,  HMH(OpMANMOHHO-OOpa3oBaTeNbHAass  Cpela,  BUPTyalbHas  JlabopaTopws,
KoproparuBHoe obako, CloudStack.

Oleksyuk v

Ternopil V. Hnatyuk National Pedagogical University

EXPERIENCE OF THE ORGANIZATION OF VIRTUAL LABORATORIES
ON THE BASIS OF TECHNOLOGIES OF CLOUD COMPUTING
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The article investigated the concept of «virtual laboratory». This paper describes models of
deploying of cloud technologies in IT infrastructure. The hybrid model is most recent for higher
educational institution. The author suggests private cloud platforms to deploying the virtual
laboratory. This paper describes the experience of the deployment enterprise cloud in IT
infrastructure of Department of Physics and Mathematics of Ternopil V. Hnatyuk National
Pedagogical University.

The object of the research are virtual laboratories as components of IT infrastructure of
higher education.

The subject of the research are clouds as base of deployment of the virtual laboratories.

Conclusions. The use of cloud technologies in the development virtual laboratories of the is
an actual and need of the development. The hybrid model is the most appropriate in the deployment
of cloud infrastructure of higher educational institution. It is reasonable to use the private
(Cloudstack, Eucalyptus, OpenStack) cloud platform in the universities.

Keywords: cloud computing, IT infrastructure, information-educational environment,
virtual laboratory, corporate cloud, CloudStack.
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VIAK 004.774 (477)
Oaekcwok O. P.
Incruryr ingopmaniiinnx TexHoorii Ta 3acodiB Hapuanusa HAITH Ykpainu

JOCBIJ BIIPOBA/IUKEHHA IHCTHTYI[IHHHX PEIIO3HTAPIIB B
VKPAIHI

Cmpimke 3pocmanHs KiIbKOCMI IHCMUMYYIUHUX peno3umapiie y ceimi 0eMOHCmPYE, Wo
OOHUM 3 20JI06HUX HANPAMIE OIANbHOCHI HAYKOBUX YCMAHO8 Ma NPOGIOHUX HAGUANbHUX 3aK1A0I8 €
NoOWUpenHst 61ACHUX pobim 8 ceimosomy ingopmayiiinomy npocmopi. Ha ocnosi oanux nasedemnux
v mixchapoonux asmopumemnux peecmpax OpenDOAR, ROAR, petimuncie Ranking Web of
Repositories, sidomocmeti 6i0nogioHux 6eb-caimis eleKmpoHHux 06ioaiomex ma 61acHo20 00C8i0y
NPOAHANI306aHO CYYACHUL CMAH BRPOBAONCEHHS GIMYUSHAHUX [HCMUMYYIUHUX DEeno3umapiis y
HABUANLHUX 3AKIA0AX MA HAYKOBUX YCMAHOBAX. [l OOCACHEeHHs NOCmAGneHoi memu 0y10
CHOpMYILOBAHO HACMYNHI 3A60AHHSA. KAACUDIKY8amu iCHYIOHI 8IMUU3HANI eleKmPonHI Oibriomexu
HAYKOBUX MA HABUANLHUX YCMAHO8 34 GUBHUMU OUHAMIKY IX 3DOCMAHHA NPOMSISOM OCMAHHIX
POKIB;, NPoaHAizy8amu pe2ionarbHUull po3noodil ma KilbKiCmb posmiujenux mamepianis, 3’scysamu
Gaxmopu, wo CHOHYKAOMb YU NEPeKOONCAOMb Y NPOYECi NPOEKMYBAHHS MA 6NPOBAOICEHHS
penozumapiis. Jlocniodcennss 30MUCHEHO HA OCHOBI MAKUX MNOKA3HUKIE SK pieeHb 00CmMyny;
KITbKICMb  po3MilyeHux mamepianie, munu pecypcie, Gopmamu npedcmasients pecypcis,
HAABHICMb NPOZPAMHO20 CIMAMUCMUYHO20 Cepeicy. 3a pe3yiomamamu aHanizy BUsGLeHO0 OCHOBHI
npodIeMu MexHiuH020, OP2ani3ayitiHo20, COYIATbHO-NCUXOLO2IYHO20, NPABOBO20 XAPAKMEDPY, WO
nompebyloms GUPIUEHHST ) Npoyeci NpoeKmy8anHs ma 6nposaddicenus penosumapiie. Haoano
pexomenoayii wooo pPO3GUMKY THCHMUMYYIUHUX peno3umapiié 0/ Ni0GUUWEeHHS BUKOPUCMANHS iX
cepeicie y HayKoB0-00CAIOHINE pOOOMI HAYKOBYIE.

Kniouoei cnosa: enexmpouna 6ibniomexa, incmumyyitinutl penosumapii, OpenDOAR,
ROAR, Ranking Web of Repositories, Mo0y1b cmamucmuxu.

IMocranoBka mnpo6jaemu. CTpiMKHI pPO3BUTOK iH(QOPMALIMHUX TEXHOJNOTIH CcIHpHse
YTBOPEHHIO HOBUX (popMm Juist myOniKyBaHHS pe3ynibTaTiB BIACHUX JOCHikeHb. Huni B YkpaiHi
HEBIIMHHO 3POCTa€ KUTBKICTh PETo3uTapiiB — 3aco0iB 30epekeHHs 1 HAaKOMMYCHHS MaTepialliB
JOCIITHULBKOT TisTbHOCTI HayKoBLiB [13]. 3 10OMOMOror Takoro pecypcy HaBYalIbHA YW HAyKOBa
yCTaHOBa Ma€ 3MOTY MPEICTaBUTH BIACHUH IHTEIEKTYaJIbHUI MPOAYKT Ta MOIYJSPU3YBaTH CBIH
3aKJaJ y CBITOBOMY iH(opMamiifHOMY MpoCTOpi. BakIuBHM € HE TiINBKH CTBOPEHHS €IEKTPOHHUX
KOJISKII MaTepialliB, a i HaJaHHS HAyKOBISIM CEpPBICY JJIS CAMOCTIMHOTO PO3MIIIEHHS BIaCHUX
nyOmikamid  y BIZKPUTOMY [IOCTyIMi. YMOBH HOro 3a0e3ledeHHs Yy KOHTEKCTI pPO3BUTKY
1H(pOPMAIIHHOTO CYCIITBCTBA 3aTBEP/PKEHO 1 Ha 3aKOHOIAaBYOMY PiBHI, 30KpeMa, y 3aKoHi YKpaiHu
«[Ipo OcHOBHI 3acaay PO3BUTKY iH(pOpMaLiHOTO cycmisbcTBa B YKpaini Ha 2007-2015 poxm»
BU3HAYCHO HEOOXINHICTh CTBOPEHHS «TEXHIYHOI 1 TEXHOJOTIYHOI I1HQPACTPYKTypH» Ui
«000B’S3KOBOTO 30€piraHHs B €JUHOMY €IEKTPOHHOMY (opMmaTi» pe3ynpTaTiB HAayKOBHX
JOCJIIJPKEHb, CTBOPEHUX 3a KowTH JlepkaBHOro Oromkery YkpaiHHM Ta 3a0e3leueHHs BUIBHOTO
JIOCTYITY 70 HUX [5].

Y HayKoBHX JOCJIUKEHHSAX PO3IJsiAaJucs NpoOJieMHU: IPOEKTYBaHHSI Ta pPO3POOKH
cuctemu ejekTpoHHux 6i6miorek (O. M. Cmipin, B. M. Cayx, B. A. Pe3niuenko, O. B. HoBumbkwuit)
[2; 13]; BIpoBaKeHHS IHCTUTYLIMHUX PENO3UTAPiiB y BUIIMX HaBYanbHUX 3aknanax (H. B. Mopse,
O. T'. Ky3miHcbkoi) [6] coliambHO-TICHXOJIOTIYHI aCMEKTH BIPOBAKEHHSI EIEKTPOHHUX 010110TeK
(JI. B. JIucenko, B. A. Tkauenko, A.B. Suumun) [5; 16]; posButky iHdopmarliiiHo-
KOMYHIKAI[ifHOI KOMIleTeHTHOCTi HaykoBux mnpaniBHukiB (C. M. IBanoBa) [2; 4]; TexHiuHOI
migTpumkn penozutapiiB (A. I. Auapyxis, . O. TapacoB) [1]; mpomomii MiXKHAPOAHOTO PYXY
BIIKPUTOTO JIOCTYIly JO PE3yJbTaTiB HAyKOBHX JOCII[UKEHb y HAyKOBOMY CIIiIBTOBApHCTBI
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(O. M. Bpyii, C. O. Koctumun, O. K. Ikomzincekuid, T. O. Spomenko) [7; 14; 15]; gocmikeHHsS
e(pEeKTHUBHOCTI (byHKIIIOHYBaHHS BITYM3HSHUX IHCTUTYLIHHIX pero3uTapiiB
(C. A. Hazaposeup) [7; 8; 9].

VY cBOiX mpamsgx JOCTIIHUKA MIAKPECTIOTh 3HAYHUN MOTEHIlaNl eIeKTPOHHUX 0i0mioTeK,
apxiBiB, THCTUTYLIHHUX PEMO3UTapil y PO3BUTKY HAYKOBO-OCBITHHOTO CEPEIOBHINA, OpTaHizamii
noctyny g0 iHdopMamidHUX pecypciB, peamizamii npuHOMMIB Bigkputoi ocitu. [lpote,
HEI0OCTaTHbO JAOCIHIPKEHUM € Cy4acHUH CTaH BIPOBAPKEHHS IHCTUTYLIMHUX perno3uTapiiB y
HaBYaIbHUX 3aKJIa/1aX Ta HAYKOBUX YCTAHOBAaX YKpaiHU.

Merta cTaTTi — TOCHIANTH iICHYIOYi BIAKPUTI IHCTUTYIIIHHI perno3uTapii (eJIeKTpOHHI apXiBH)
HaBYAIbHUX 3aKJIa/iB Ta HAYKOBUX YCTaHOB YKpaiHM 3 TOYKH 30pY CTaHy IX BIPOBAKECHHS Ta
MOJKJIMBOCTI BUKOPHUCTAHHS Y HABYAIBHIN JisIILHOCTI Ta HAYKOBO-JIOCITiTHIH.

3aBaaHHs AOCIIIKEHHS.

— KiacugikyBarn icHyroui BITYH3HSHI €IEKTPOHHI Oi0JIIOTEKM HAyKOBHX Ta HaBYAIBHUX

YCTaHOB 32 BUBUUTH JUHAMIKY 1X 3pOCTaHHS MPOTArOM OCTAHHIX POKIB.

— IlpoanaimizyBaTs perioHAIBbHUI PO3IOALT Ta KUTBKICTh PO3MIIIEHIX MaTepiaiB.
— 3’scyBatH (axKTOpH, IO CHOHYKAIOTh YW TEPEUIKO/DKAIOTh y TPOIECi MPOSKTYBaHHS Ta

BIIPOBA/KEHHS TaKUX PEIO3UTapiiB.

Buxiax ocHoBHOro Mmarepiagy. CTBOpPEHHS IHCTUTYHIMHHAX  pEMO3UTapiiB  Ta
camMoapxiByBaHHS BIACHMUX MYyOJNiKamii Yy CBiTIi 3HAaYHO aKTHUBI3yBaJocid 3 TMOIIHPEHHSIM
MDKHapOJHOTO PyXy Bigkputoro noctymy (Open Archives Initiative) 1o pe3ynbTaTiB HayKOBHX
JOcIipKeHb. 3 0JTHOTO OOKY, Taki peno3uTapii (eIeKTpoHH1 0i0II0TEKH) € CXOBHINEM PECYPCiB, MO
MICTSITh NIEPEBAXKHO HAYKOBI Marepiaiu MpaliBHUKIB yCTAHOBH, 3 1HIIOTO — JOCHITHUKY HAJTa€ThCS
cepBic IS caMOCTiiHOT myOiKyBaHHS BIACHUX PE3yJbTaTIiB JOCHIIKEHb Ta MOMIMPEHHS HAYKOBUX
ineil. OCHOBHE 3aBJlaHHS IHCTUTYLIMHUX PENo3UTapiiB — HAAATH BIAKPUTHH JOCTYH A0 CTaTeil Ta
MPEeNpUHTIB, AWCEpTallid, TEXHIYHUX 3BITIB Ta pOOOYMX JIOKYMEHTIB, Te3 KOH(EPCHIIil,
CNEKTPOHHUX MyOusiKamii, 0araTo 3 SKUX HE MAalTh CBOIX KaHANIB ONPWJIIOAHCHHS Ta
PO3IIOBCIOKEHHS, POTE BiIIrPAtOTh BXKIIUBY POJIb Y HAYKOBO-IOCIiAHINA poOOTi Ta HABYaHHI.

Po3noBcro/pkeHHsT  IHCTUTYIIMHAX — PETO3UTapiiB  BIAKPUTOTO JIOCTYIy JIO HAayKOBHUX
myOikarii y cBiti (puc. 1) T1EMOHCTPYE, IO OAHUM 3 TOJIOBHUX HAIPSAMIB JisIIBHOCTI HAYKOBHX
YCTaHOB Ta MPOBIAHWX HABYAIBHUX 3aKJJIiB € TOIIUPEHHS BIACHUX pOOIT B CBITOBOMY
iHpOpMaIitHOMY TIPOCTOpPi. YHIBEpPCUTETCHKI 0i0OTIOTEKH, BIAIUIM HAyKOBUX YCTaHOB (POPMYIOTH
IHCTHUTYLINHI pero3uTapii 1 MOMyIsIpU3yIOTh TEepeBard BIIKPHUTOTO JIOCTYIy A0 pPE3YJIbTaTiB
HAYKOBUX JIOCITI/PKEHb Cepell BUCHUX.
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Puc. 1. Po3nodin incmumyyitinux penozumapiia y ceimi cmaHom Ha civenv 2014

AHani3 craHy BIPOBAKCHHsI IHCTUTYIIHHUX pero3uTapiiB B YKpaiHi NPOBOAMBCA 3
BUKOPUCTAHHSIM JaHUX HAaBEJEHUX y MiKHapoaHux aBTopuTreTHUX peectpax OpenDOAR (The
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Directory of Open Access Repositories) [18] ta ROAR (Registry of Open Access
Repositories) [19], sxi MICTATh BIZOMOCTI HpO MAif0dYi Yy CBiTI pemo3uTapii: TUI TPOTPAMHOTO
3a0e3MeueH s, KUTbKICTh MaTepiaiiB, ATy peecTpallii pecypcy, CTaTUCTUKY BUKOPUCTaHHS. byio
ONpalbOBaHO JaHi MDKHapoAHWX pedTuHriB Ranking Web of Repositories, po3po0ieHi
nocmigaunbkoo rpymnoro Cybermetrics Lab [17] ta mpoanamizoBaHO BiZIOMOCTI HpO pecypcH,
310paHi 3 BiAMOBITHNX BeO-CAlTIB €IEKTPOHHUX 0i0JIIOTEK.

Ha ocHoOBi ompanboBaHuX JaHUX cTaHOM Ha cidueHb 2014 poky 3apeectpoBaHo 57 Ait0UMX
peno3uTapiiB BITUM3HSHHMX BUIIMX HAaBUAIBHUX 3aK/IajiB Ta HAYKOBUX YCTAaHOB, IepeBa’kHa
OlMbIIiCTh AKMX — iHCTHTYIiMHI. Ha puc.2 BimoOpakeHO IWHAMIKy 3pOCTaHHS iX KUIBKOCTI
MPOTATOM OCTaHHIX POKIB.

Growth of the OpenDO AR Database

Ukraine
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10 —'_'_I
Puc.2. Jlunamixa 3pocmanus Kitbkocmi penozumapiis ¢ Yxkpaini.

[lepeBakHa OUTBIIICTH PEMO3UTApPiiB CTBOPEHA B OCTaHHI POKU. Y NIE€B’SITH yCTAaHOBAX JUIS
CTBOPEHHS €JIEKTPOHHOI 0i0moTekn oOpano mporpaMHe 3ade3mnedenHs: EPrints, B onHiil ycTaHOBI
BJIaCHE TIporpaMHe 3abe3mnedeHHs, iHmN 47 BUKOopucTanu cucreMy DSpace. OOpaHe mporpamHe
3a0e3neueHHs mMoOyoBaHEe 3 MOJaTKaMu, IO (0 HEXHMBHX — II0) peai3yroTh 30ip MeTagaHux
MaTepiaiB pemno3uTopis BiAmoBigHO 10 TpoTokony OAI-PMH nans monermieHHs iHAekcamii B
Google Akanemii Ta pearnizaiiii epeKTUBHOTO TOIIYKY.

Bapro 3a3HaunTtH, mo 1mudpoBi CXOBHINA HAYKOBUX YCTaHOB B YKpaiHi mepeOyBalOTh Ha
eTrami CBOIO CTaHOBICHHS, NPO WIO CBIIYHTh HEYCTAIEHICTh HA3B pECypcy, cepel SKHX
MOCITyTOBYIOTBCSl TaKHUMHU: «EJIEKTPOHHHMH apXiB» «IHCTUTYLIHHUHA peno3uTapiit», «HayKoBa
eJNIeKTpOHHA 0i0MioTeKa», «apXiB-perno3uTapiin», «UGPOBUN PETMO3UTApPi», «apXiB €JIEKTPOHHUX
pecypciBy «IM(PpPOBUN apXiB», «PEMO3UTAPii BIAKPUTOTO JOCTYMY», «HAYKOBUH pEmo3uTapiiin,
«eneKTpoHHa OibmioTeka» i B HAYKOBUX IMYOJNIKallisiX BXXHUBAIOThCA SIK CHHOHIMH. KilbKicTh
HOBOYTBOPEHHX Ha3B 3pPOCTA€ 3 KOXKHUMH HOBUM PECYPCOM.

Jla6oparopis Cybermetrics Lab [17] omiHio€ AisbHICTh YHIBEPCUTETIB, BUXOSIUH i3 TOTO,
HACKUTBKA BOHH € TPEACTaBICHNMH B [HTEpHET-POCTOpi, Ta mMyOmiKye PeHTHHTH yHIBEPCUTETIB,
JOCHITHULIBKAX IEHTPIB, MEANYHUX YCTAHOB, OI3HEC-IIKLT 1 peno3uTapiiB. 3a JTaHUMHU YEPrOBOTO
peiituary Bebomerpikc (Ranking Web of Repositories), mo OyB ompmmogHennii y ciuni 2014
POKy, 70 HOTro TepemiKy moTpanmio 36 BITYM3HSHHUX IHCTHTYHIHHUX pero3uTapiiB cepen 1660
CBITOBMX, a TakoX TeMaTwyHi mnopramm «HaykoBa mepiogmka Ykpaiam», «ELibUkr-OA» —
MYJBTHIUCIUIUTIHAPHUIN BIIKPUTHA EJIEKTPOHHHMU apXiB, HAyKoOBi >XypHamu HarionamsHOTO
Asiarmiitnoro VwiBepcurety, «HaykoBa emextponna O6ibmiorexka mnepioguuHux Bumanb HAH
Vkpainm» cepex 121 cBiroBux. Y Tabn. 1 HaBemeHO TMEpeNiK JJAepiB cepel BITYM3HSIHUX
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IHCTUTYLIHHUX PpEeno3uTapiiB, X Micle y CBITOBOMY PEWTHHTY Ta Miclle cepell eJICKTPOHHHUX
6i6miotex LenrpansHo-CxinHoi €Bpomnu.

Tabmma 1
Micye n’amipxu nepuiux gimuyusnanux penosumapiie y pelimuney Webometrics

Micrie cepen
pecypciB Micre y
CXITHOI 1 CBITOBOMY HasBa pecypcy
LEHTPaJIbHOI | PEHTHHTY
€Bponu
6 229 Enexrponnumii apxiB CyMCBKOTO JIEP)KaBHOTO YHIBEPCHTETY
8 355 [udposwuii penozuropii XHYMT im. O. M. BekeTtoBa
9 392 EnextpoHHHii HayKOBWH apxXiB HAyKOBO-TEXHIUHOi Oi0mioTekn
HarrionaneHoro yHiBepcuTeTy «JIbBiBCbKA MOJITEXHIKA»
11 462 Enextponna  6iOmioreka  JKUTOMHPCHKOTO  JEp’KaBHOTO
YHIBEPCHTETY
12 478 Enexktponnuii apxiB JlOHENHKOTO HaIIOHAILHOTO TEXHIYHOTO
YVHIBEPCHUTETY

AHai3 CBITOBOIO Ta BITYM3HSIHOTO JOCBiy CTBOPEHHS I1HCTUTYIIMHHUX pENno3UTapiiB
JIO3BOJISIE€ CTBEP/IKYBATH MIPO HASBHICTh HU3KHU MPOOJIEM TEXHIYHOTO, OPTaHi3amiiHoTo, ColliadbHO-
MICUXOJIOTIYHOTO, MPaBOBOTO XapaKkTepy, L0 HEOOXiTHO BUPIIIyBAaTH Y MPOLECI MPOSKTYBaHHS Ta
BIIPOBAKEHHS TAaKUX PEIO3UTapIiiB.

Bapto 3a3HauuTH, 110 y OLIBIIOCTI HABYAILHUX 3aKJIaJiB MOJIOHI MPOEKTH IHIMIIOIOThH X
0i0mioTeuni mpamiBHUKH, sKi y cmiBopami 3 IT-¢axiBusgmMu BHPINIYIOTH BIAMOBIAHI TEXHIUHI
3aBJaHHs (BUOIp MPOTrPaMHOTO 3a0€3MECUCHHS, HOTO BCTAHOBJICHHS, TCCTYBaHHS, 30BHIIIHIA BHTJIS
CalTy, MIITOTOBKY 1 BIOPOBAKCHHS HOBUX Bepciii muiatgopmm). KoHcymbramii 3 1opuctoMm
YCTAaHOBH HEOOXiAHI TpH  PO3POOJCHHI PErJaMEeHTYIOUMX JOKYMEHTIB IIOJ0  POOOTH
IHCTUTYLIHHOTO pEeNo3uTapilo, 30KpeMa MIOAO0 IOTPHMAaHHS 3aKOHOIABCTBA TMPO MOPYLICHHS
aBTOPCHKUX TIpaB, CHiBMpami 3 BuaaBmsaMu. OpraHizamiiiHi acleKTH MOKJIAJAI0THCS Ha pedaKTopa
pero3uTapito, 10 KOMITETEHIIIi SKOTO BXOAATH: MPOCKTYBAaHHS CTPYKTYPH pecypcy BiAMOBIIHO 10
noTped YCTaHOBH, TMEpeBipKa METAaIaHMX, CIIBIpans 3 KOOPAWHATOPAMH, BiIMOBIJAIGHUMH 32
PO3MIIIeHHS MyOJTiKaIliil MpamiBHUKIB MiAPO3ILTIB.

OYHKIIIOHYBaHHS Ta YIPaBIiHHS apXiBiB 3MIHCHIOETHCSA BIJMOBIIHO JO IOJIOKCHb,
NPUIHATHX 3a PIMICHHSAM BYEHOI paJu YW HAaKa30M KEpiBHMKA YCTAHOBH. 3a3BHYail y KOKHOMY
MiPO3/iTl yCTaHOBH, IO Oepe ydacTh Y HAlOBHEHHI PENo3WTapilo, MPU3HAYCHUH KOOPAMHATOP,
000B’SI3KOM SIKOTO € CHIBIpals 3 MpaiiBHUKaMH Oi0MOTEKH IS MATPUMKH apXiBy Y OiJbIIOCTI
BITUYM3HSHUX IHCTUTYIIAX, 10 (JOPMYIOTh Ta BIPOBAKYIOTh Y HAYKOBY Ta HABUAIBHY MisUTbHICTh
THCTUTYIIHI peno3uTapii, PO3MIIIEHHS BIACHWX NYONIKaliii B apxiBi Ui HAyKOBIB Mae
pekomeHpaniifHuil xapakTtep. [IpoTe cTpiMKuMil Mpoliec HAmOBHEHHS pecypcy Ta IOIyJIspu3allis
YCTaHOBHU y CBITOBOMY iH(oOpMaIifHOMy MPOCTOPi Bi0YBa€ThCS 3aBISKH MPUHHSATHM TOJITHKAM
00OB’S3KOBOTO  JICTIOHYBaHHS IpAlliBHUKaMH YCTAaHOBH pE3yJbTATiB BIACHUX HAYKOBHX
IIOCIIIKEHD.

3 1OCBimy BIPOBaDKEHHS pecypcy, omucaHoro y po6oti JI. B. Jlucenko, 3a3nayeno, 1o
aJIMiHICTPaTHBHHM BIUIMB aKTHBI3y€E MPOIEC CAMOCTIHOTO JIETOHYBaHHS POOIT 0 IHCTUTYIIHHOTO
pEero3uTapilo JIMIIe Ha MIEBHUN Yac, y Mipy 3MEHIICHHS BIUIMBY AMHAMiKa HAIIOBHEHHS BiJKPUTOTO
eNIEKTPOHHOTO apXiBy JOKYMEHTaMH 3HOBY 3HIDKyBaTHMeTbesi [5]. IlorpiGHO po3ymiTth, mIio
JIMHAMiKa HAIOBHEHHS CXOBHILA CTPIMKO 3pOCTAaTHME, IMOKH HAyKOBIIl JICMIOHYBAaTUMYTh BIIACHI
panilie omy0OIikoBaHI MaTepiaiy, i BiAMOBITHO 3MEHIIUTHCS 3arajibHa TEHICHIIIA 10 3pOCTaHHS 1O
JOCSTHEHHIO TIEBHOrO MiKy. [IpoTe CiymHOI € JyMKa, IO TUIBKH «OCOOMCTE INEepeKOHAHHS
HAYKOBIISI B HEOOXIJTHOCTI BUKIAJAaTH POOOTH JO 1HCTHTYIIIHHOTO permo3uTapiro Oyje CiIyryBaTu
3alIOPYKOI0 TOTO, IO BiH OyJe MOCTIHHO HANOBHIOBATHCS HOBMMH HAayKOBHMH MaTepiamamu» [5].
BaxxnuBi corianibHO-TICUXONOTIUHI acleKTH AOCHiIKEeHO B poOoTi A. B. AnumunH, ocKigbku y
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MpOIIeCi BIPOBAPKEHHS THCTUTYLINHUX PETO3UTAPiiB BUHUKAIOTH YIEPEIKEHHS Ta TICUXOJIOTIYHI
O0ap’epu HEOOOIIHIOBAHHS UM ITHOPYBAaHHS SKHX «MOK€ 3BECTH HaHIBEIb BCl 3yCHIUIA
po3pobHuKiB» [16]. 3 BmacHOro MOCBiMYy, 3ayBaXKHMO IO HAWOUTBII SICKPaBO BUPAKECHUMH €
npoOaeMu OB’ s13aHi 3:

— HEJOCTaTHBOI IMOIH()OPMOBAHICTIO OO HOBOBBEIEHHS 1 Ooro mepepar IJisi HayKOBHX

YCTaHOB 1 KOXKHOTO HAYKOBIIS;

— HenoctatHiM piBHeM [KT-KOMIETEeHTHOCTI HAYKOBUX CHIBPOOITHHKIB;
— HeOaKaHHSIM BUTpAYaTH Yac JJis BHECEHHS MyOliKallii 1o eJIeKTpoHHOI 6i0mioTeku [16].

TiNBKK CKOOPJWHOBAHA Ta HAMOJEMIMBA poboTa ycix BiamimiB (0i0moreku, IT-Bimminy,
KEpIBHHUIITBA YCTAaHOBH) 3 BIPOBA/DKCHHS Ta PO3BUTKY IHCTUTYLIHHOTO PEMO3UTApII0 CIIpHUSE
MO JISIpH3aLii y CBITOBOMY iH()OpMAIiifHOMY IPOCTOPI.

Haii0inpmry KimbKICTh pO3MINICHUX ENEKTPOHHHX pecypciB B Ykpaini mae HamionanbpHa
akazemis Hayk YKpaiHu — ii Marepianu mpencTaBieHi Ha nmopraini Haykosa enekTpoHHa 6i0mioTeka
nepionnuanx Buganb HAH Vkpainu (46860 matepiamiB) (http://dspace.nbuv.gov.ua). 3-momix
BITYM3HSIHUX BUIIUX HABYATHHUX 3aKJIa/IiB, HAWOUIBIIY KUTBKICTh MPEACTABICHUX ITyOJIKaIlii Ma€e
Enextponnnii  apxiB ~ Cymcekoro  nmepkaBHoro  yHiBepcurery (33630  marepiaiiB)
(http://essuir.sumdu.edu.ua).

Ha ocHoBi 3i06panux naHux craHoM Ha cidenb 2014 posrisiHemMo posmofin [HeTuTymiiHux
peno3utapiiB 3a perioHamu Ykpainu (Tabim. 2). besymoBHMMH Tifiepamu 3a iX KibKicTio € KuiBchka
Ta XapKiBchbKa 001acTi.

Tabmurs 2
Pecionanvnuil po3nodin incmumyyitinux penosumapiis 6 Yxpaini
Ob6nactb KinbkicTs pecypcis Cymapua KUIbKICTH
JIOKYMEHTIB
CymMchbka 3 44490
KuiBchka 16 111010
Binawunbka 1 6462
JlHinponeTpoBchka 2 4409
[TonTaBceka 2 3708
XapkiBchbKa 9 54252
JloHe1npKa 4 23547
JIyranceka 3 3983
Kutomupceka 2 13285
BosmHCBKa 1 2273
PiBHEeHCBKa 1 2275
JIbBiBChKa 2 25087
TepHominbcbka 2 6021
XMenpHULIbKA 1 641
UepHiBelpka 2 6923
AP Kpum 4 15189
Opecbka 3 8915

3a TUMOM BITYM3HSHI PEMO3WTapii MoKHA Kiacu(ikyBaTh Ha iHCTHTYIIIHHI, TeMaTH4HI,
MDKIHCTUTYTIIHHI.

Inemumyyiini, TOOTO Ti, IO CTBOPEHI Ta MiITPUMYIOTHCS MEBHOK HAYKOBOIO YCTAHOBOIO,
HABYAJTLHUM 3aKJIaJIoM. Takux OUTBIIICTE Cepe/] BITUYM3HIHUX PECYpCIB.

Temamuuni, 0 MIiCTATH MaTepiaiy okpemoi ramysi. Cepen HUX: «BiIKpuTHIA eNeKTPOHHUI
apXxiB TPOMAITHCHKOTO CYCIIICTBAY, CIUIBHUI TPoeKT GoHmy «Binpomkenns» Ta indpopmamiiHo-
aramiTnaHoro HeHtpy «I'pomancekmii mpoctip»; AHTPOIIOC, ctBopenuit 3a miarpumku LleHTpy
TYMaHIiTapHUX JOCHikeHb Ta HaykoBoi 0i0mioTexu JIBBIBCHKOTO HAI[IOHAIBHOTO YHIBEPCHUTETY
imeni IBana @panka; eScriptorium-apxiB piAKICHAX BHIaHb 1 pyKOIHCIB I HAYKH Ta OCBITH, SKHI
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miaTpumyeTbesi  LleHTpanpHOIO — HaykoBoro — 0ibmioTexkoro  XapKiBCBKOTO — HAIliOHAIBHOTO
yHiBepcurety imeni B. H. Kapasina.

Miscinemumyyitini — 1ie KOPIIOPAaTHUBHI MPOEKTH, 10 HaJeKaTh 00’ €THAHHIO YHIBEPCHUTETIB,
Hanpuknag, nmopran ELibUkrOA. Meta 1oro cTBOpeHHS — HaJaHHS MOXIIMBOCTI MyOJIiIKyBaHHS B
apxiBi pe3yJbTATIB NOCTIKEHb JJIsl CHIBPOOITHHKIB YCTaHOB, IO HE MIATPUMYIOTH BIIACHOTO
THCTUTYIITHOT'O PETO3UTapito.

AHaJi3 TUIIB pecypciB, pO3MIIICHUX B IHCTUTYIIIMHUX PEMO3UTAPiAX MOKa3aB HACTYITHE

— HaWOUTPIIMK BIiCOTOK X KOHTEHTY CKJIANAalOTh EJIEKTPOHHI KOmii cratell 3 HayKOBHX
30ipHUKIB yCTaHOBH;

— aBropedepaTH qucepTaniil (iIHKOJIM ITOBHI TEKCTH TUCEpTaLiii);

— HaBYabHI MOCIOHUKHU, KHUTH, MOHOTpadii;

— HaBYAIBHO-METO/AMYHI, HABYAJIBHO-NPOTPaMHI Ta  HAaBYAIbHO-NIPAKTHYHI  BHUJAHHSI
(HaBYaJBHI MPOTPaMH, METOANYHI BKa3iBKM TOMIO), PO3pOOJIeH] BUKIAAadaMi HaBYAIbHUX
3aKJIa/liB Ta CIiBPOOITHUKAMH HAYKOBUX yCTaHOB;

—  KOHCIIEKTH JICKLIii,

— MYJIBTUMENIHHI MaTepian;

— TeMaTHyHi Ta Oibmiorpadivyni 30ipHUKY;

— TaTeHTH.

UpernuvuUuAn

Content Types in OpenDOAR Repositories - Ukraine

Content Types in OpenDOAR Re

Journal articles

Caonference and warkshop papers
Theses and dissertations

Books, chapters and sections

Learning Objects

Multimedia and audio-vizual materials
Unpublished reports and working papers

Bibliographic references

Other special item types
Puc.3. Tunu mamepianis, pozmiwenux 6 penozumopisax Yxpainu [19].

MeH1Ie nmpeACTaBIeHO B PEHNO3UTAPIsX CTYACHTCHKUX POOIT (MaricTepchbKuX, JUIUIOMHHUX,
KOHKYPCHHUX) Ta ITyOJTiKaIlii.

OcHoBHi popmartu npeacTaBieHHs pecypceiB — pdf, doc, ppt, avi.

VY 3Ha4HIi YacTWHI THCTHTYIIHHUX peno3uTapiiB peanizoBaHO Pi3HUI piBEHb JOCTYITYy 10
KOJeKIii marepianiB. Jlo myOmikanii B HaykoBuX 30ipHHMKax, wmarepialliB KOH(QEpPEeHIIH,
aBTopedepaTiB aucepTalnid Ta iH. HaJa€ThCS TIEPEBAXHO BIIKPUTHH JOCTYI Yepe3 rIodallbHy
MepEexKy ISl BCiX KOPUCTYBaviB. JlOCTyI /10 MOBHUX TEKCTiB MOHOTpadiii, JucepTalliii, HaBuUaIbHUX
MOCIOHMKIB 3a TOOAXAHHSM aBTOPIB UM MPABOBJIACHHUKIB YacTO MOXKIMBHHA JIAIIE B JOKaJIbHIN
MepeXi yCTaHOBH.

BaxmBum KpuTepieM A BOPOBADKEHHS Ta €(PEKTHBHOTO BHKOPHCTAHHS IHCTHTYIIHHUX
permo3uTapiiB B HaBYaNbHI Ta HAayKOBO-IOCHITHIM po0OOTI € HasgBHICTH IPOrPAMHOTO
CTaTUCTUYHOTO CEpBIiCYy, 3 JIONOMOTOI0 SKOTO HAayKOBa yCTaHOBAa YHM HAYKOBEIb MaE€ 3MOTY
OTPUMYBATH JIaHi I[0JJ0 BAKOPUCTAHHS HAyKOBOI MPOAYKIii. PiBeHb po3p00IeHHS Ta BUKOPUCTAHHS
TaKOTO CTaTHCTUYHOTO CEPBICY B HAABHUX BITUM3HSIHHUX PECypcax MpOaHaTi30BaHO 32 HACTYITHUMHU
MOKa3HUKAMHU:
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— JleTajJbHa CTaTUCTHKAa — CTAaTUCTUKAa NP0 KUIBKICTh 3BEpHEHb 1O KOJIEKLIH, (OHIB
010mi0TeKH Ta HAYKOBUX MyOITiKaIiif — IMOBHA Ta BIAKPUTA 115l OyIb-SIKOTO KOPUCTYBaya;

— MOIyJib CTAaTUCTUKH TPUCYTHIH Ha caiiTi pecypcy, npore 1i JaHi JOCTYNHI s
3apeecTPOBAHOIO KOPHUCTYBAya,

— MOAyNb CTAaTHUCTUKW TIPHCYTHIH Ha CalTi pecypcy, (opma Bimkpura, mpoTe AaHi IMPO
KUTBKICTh 3BEpHEHb JO HAyKOBUX NyOmikamiidi BigcyTHi. ToOTO € TeBHI HEAONIKH B
HaJIAIITyBaHHI KOMITOHEHTY;

— BIJICYTHi Oy/b-sIKi BiZJOMOCTi ITPO HASIBHICTh MOJYJISl CTATUCTHKHU;

— myOJikarlis JaHUX BHYTPIMIHBOT CTaTUCTHKY Y dopmati pdf.

M BiACYTHS CTaTUCTHKa

2%

B geTanbHa CTAaTUCTUKE

3aKpuTa CTaTUCTUKa

M BiACYTHI AaHi 3BEPHEHb

M iHwWi popmuM npeacTaBHEHHA
AaHUX

Puc. 4. Pigenv eukopucmaHus cepgicié cmamucmuky 8 IHCMumyyiiHux penoumapiax Yxpainu

VY 9 % npoaHani30BaHUX pECypCiB MAKET CTATUCTUKH HAsIBHUHN 1 BMICT HOTO BIAKPUTHH IS
yCiX KOpHCTYBadyiB, MPOTE BiJICYTHI JaHi MPO KiNbKICTh 3BepHEHb a0 OiOmiorekm. Lleli maker
BiZICYTHiH y 28% pecypciB 1 Taka mociyra He HafaeTbes. Y 28 % HeoOXiHO OyTH 3apeecTpoBaHUM
KOpHCTYBa4eM, 3 HQJAaHUMHU T[paBaMH Meperisiay JaHUX CTaTUCTUKU. 3a pe3ysibTaTaMu
JOCHTIKEeHHS juie y TpeTuHi (33%) A0ciipKyBaHUX pecypeiB CTaTUCTHUKA PO KUIBKICTh 3BEPHEHb
JIO KOJIEKI[iH, OHAIB, MyOiKalii BigKpUTa Ui OY/b-sIKOTO KOPUCTYBava.

3 ycix enekTpoHHUX O0i0mioTeKk (IHCTUTYIIHHMX pemo3uTapiiB), sSKi BUKOPHUCTOBYIOTH
cucremy EPrints BiAKpUTHMH Ta JOCTYITHUMH € BiZOMOCTI TpO 3BepHEHHS 10 EmextponHOT
6iomiorexkn HAITH VYkpaiaun Ta y 17 enekrponHux 6i0mioTekax Ha ocHOBiI cuctemu DSpace. ¥V
Tabnuii 3 HaBENSHO NPHKIAN, SKAH IUTIOCTpye (GparMeHT (OpMH BHUBEICHHS KUTBKOCTI
3aBaHTaKEHb 10 OKpemoi myOmikamii y cucremax EPrints ta DSpace. Y Takux cucremax
BIZICTIIIKOBYIOTBCSA JIaHI MPO KUTBKICTH 3BEpHEHB HA PiBHI MaTepiay Meperisia MeTaganux (Ha3BH,
aBTOpa, aHOTAIIIl Ta iH.) 1 BJIACHE 3aBaHTAXKCHHS MTOBHOT'O TEKCTY IOKYMCHTY.

Tabmuis.3
Kinvkicmo 36epruens 0o nyoaixayii' y cucmemax EPrints ma DSpace
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DSpace BineinyBaHb BCbOro

IHCTHTYLIAHWA PEenNO3HTARIA. MOMNWBOCTI 3aCTOCYBAHHA ¥ HABYaNEHOMY NPOLUSCi

BiaeioyBaHbk 3a MicAUbL

August September Qctober November December
2013 2013 2013 2013 2013 :
IHC TUTY IR HKARA
penoInTapin:
MOENMBOCTI . 4 g g §

HalimoTyXHIimmM iHCTPYMEHTOM [UIS TIPOBEACHHS KOMIUIEKCHOTO aHANli3y 3aBaHTaKCHb
MartepiamiB 6i6mioTeku € moayib [RStats, po3pobnenwuii 1s enekTpoHHUX 6i10Ti0TEeK Ha mIaTopmi
EPrints. [leransHo HOTo MOKIUBOCTI onucani y pociipkenHsax O.M. Cripina [2, 12].

OToX, KOXEH HayKOBEllb Mae 3MOTy He TUIbKM OMyOJiKyBaTH BJacHy poOoTy, aje i
3J1CHIOBATH MOHITOPHHT ii BIIPOBA/DKEHHS LIUISIXOM ONPHIIIOTHEHHS Ta PO3IIOBCIODKEHHS, 110 A€
MOXJIMBICTh aHaJI3yBaTH IHTEPEC HAYKOBOT'O CIIBTOBAPUCTBA J0 TEMAaTHKH JOCIIKCHHS.

OxkpiM HaBeJEHUX JaHUX KiNBKOCTI MEperisijiB MeBHOI MyOuikaiii MakeT CTaTUCTHKU Y
cucteMi DSpace 103Bosisie MEperisiHyTH KijdbKICTh 3BEPHEHb O HAYKOBHX MaTepiajiB MEBHOTO
¢donny um xonekuii. BoHuW, sSK mpaBuio, OpraHizoBaHi Tak, IO BiIOOpaXalOTh CTPYKTYpPY
HaBYAJIBHOTO 3aKJaxy, TOMy MOJAYJb CTAaTUCTUKU HaJa€ JaHi JUId aHali3y KiJIbKOCTi 3BEpPHEHb JI0
pecypciB KOHKPETHOTO Biiiny, dakynbTeTy, Kadeapu, 1adopaTopii.

JlomaTkoBO MOKHa CTBOPUTH KOJIEKIII 3a TIEBHOI HAYKOBO-JOCIIIHOK pPOOOTOIO i
BIZICTIIIKOBYBAaTH KIJIBKICTh 3BEPHEHB J0 HAyKOBUX IyOmikamiid, siki OyJM IiIrOTOBJIEHI 3a II€I0
TEMOIO.

[opsim i3 MM MOXHA TEpEersiHyTH y3arajdbHEHI JaHi 3 IHCTUTYIIHHOTO PENO3HTapiio:
pedTHHT MyOiKamiii 3 HaWOULTBIIO KiNBKICTIO TEPerysgiB, PEUTHHT aBTOPIB 3 HAHOUIBIIOIO
KUTBKICTIO 3aBaHTaKE€Hb IXHIX MyOITiKaIiii Tomo.

KOMIOHEHT CTaTUCTHKH € JDKEpeNioM NaHWX IS aHajli3y HayKOBO-JOCTITHOI pPOOOTH
HaBYAIBHOTO 3aKJIaJy YM HAyKOBOI YCTaHOBH. SIKIIO IHCTUTYLIHHHN pero3uTapii € 3aco0oM st
myOJIiKyBaHHS pe3yJIbTaTiB HAYKOBUX JOCIHIIKEHb, TO CEPBIC CTATHCTHKHU pecypcy € e(heKTUBHUM
IHCTPYMEHTOM JIJ1s1 MOHITOPHHTY ONPWIIIOTHEHHS, BIIPOBA/KCHHS, PO3MOBCIOKEHHS Pe3yJIbTaTiB
HAyKOBO-I0CIiIHOT poboTu [12].

Jlemro coporeHuii miaxia A0 (opMyBaHHS CTaTUCTUKH criocTepiraeTses y 4% pecypcis. Lle
nyOsikyBaHHS cpOopMOBaHUX BPYUYHY 3a MIEBHUH MepioJi JaHWUX cTaTUCTHKH y Gopmari pdf-daiina.
Takiii Qaiin MicTUTh JaHi MPO KiNBbKICTh MEPErIAAiB Ta TMEpeliK Ha3B MarepiamiB-TiJepiB 3a
KIJIBKICTIO 3aBaHTaKeHb. [IpoTe Take BEJCHHS CTATUCTHKU y PYYHOMY PEKUMIi HE MICTHTh O3HAK
JOCTOBIPHOCTI, HE3aJIEKHOCTI Ta aKTYaJIbHOCTI, 1110 € BaXJIUBO MIPU aHaJIi31 JaHUX CTAaTUCTUKU.

JloninkHO  JOTOBHUTH  IHCTUTYIIHHI pemo3uTapii MOXIHMBICTIO OONIKYy  KiJIBKOCTI
3aBaHTAXXEHb JIOKyMEHTIB, OCKIIbKU JaHUW CEPBIC € BXKINBUM (HaKTOPOM YMOTHBOBAHOCT1 aBTOPIB
JI0 caMOapXiByBaHHS BJIACHUX MyOJIiKaIliid Ta aHaJli3y BUKOPUCTaHHS PECYPCiB YCTaHOBH.

[IpoBeneHe IOCHIIPKEHHS CY4YacHOTO CTaHy BIIPOBAUKEHHS Ta PO3BHUTKY BITYM3HSHHX
THCTUTYLIHHUX PEMOo3HuTapiiB MO3BOJIMIO 3pOOMTH BHCHOBOK, IO 3HaYHA iX YacTWHA mepedyBae y
CTaHI CTAaHOBJICHHS Ta HAllOBHEHHS 1 HE B TOBHI Mipi ONPHIIOAHIOIOTH PE3yNbTaTH HAyKOBO-
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JOCHITHULBKOT TisUTbHOCTI ycTaHoB. Ilpore, cucremarnyna poOoTa 3 TMpoOMOILii iHIIIaTHBH
BIZIKPUTOTO JTOCTYITy CEpe/ HAyKOBIIIB BIACHUX YCTAHOB Ta HAIIOBHEHHS CXOBHII €JICKTPOHHUMHU
BEpCiIMHU MyOJTiKaIliii, onTUMallbHA YIPaBIiHCHhKA MOJITHKA CIIPUSE IHTETrpalii y CBITOBE HayKOBE
iHpOpMaIi fHO-KOMYHIKaliliHE CEepeOBUINE Ta 3POCTAHHIO MOKA3HHUKIB BITYM3HSIHUX HABUAIBHUX
3aKJIa/liB Ta HAYKOBUX YCTAHOB Y MKHAPOJHUX PEHTHHTaX OLIHIOBAHHS iX JiSUTEHOCTI.

[lepcriekTrBH MOAANBIINX JOCTIHKEHh BOAYaEMO y pO3pOOIl METOJWYHHUX PEKOMEHAIliN

o0 3aCTOCYBAaHHA CUCTCMU DSpace y HpOHCCi HaBYaHHA OKpEMHUX ,I[I/ICLII/IHJ'IiH.

10.

11.

12.

13.

14.

CITHCOK BUKOPUCTAHUX /IZKEPEJT

AnnpyxiB A. 1. Iarerpariis indopmaniiHoi cuctemu 0i10ioTekH y iHpopmaliitae cepemoBuiie BH3 /
A. 1. Augpyxis, J. O. Tapacos // Bicauk HamionansHoro yHiBepcurety «JIbBiBChbKa MOJITEXHIKAY». —
JI.,2011. — Ne 715 : Tudopmaniitai cucremu ta mepexi. — C. 265-273.

Enexrponni 6i0mioTeuni iHpOpMaliiiHi CHCTEMH HAyKOBHX 1 HaBYAIbHUX 3aKIaJiB: KOJEKTHBHA
monorpadis / O. M. Crmipin, C. M. IBanoBa, O. B. HoBunpkuii Ta iH. ; Hayk. pen. B. 0. bukos,
O. M. Cripin. — K. : [legaroriuna gymka, 2012. — 176 c.

IIpo OcHoBHI 3acaau po3BUTKY iH(poOpMalidHOrO cycmiibeTBa B YKpaini Ha 2007-2015 pokwu
[Enextponnnii  pecypc]: 3akoH  Ykpainm Bim 9 ciums 2007 poky Ne  537-V
http://zakon2.rada.gov.ua/laws/show/537-16.

IBanoBa C. M. IIpoGnema po3BUTKY iH(MOPMALIHHO-KOMYHIKAiHHOT KOMIETEHTHOCTI HayKOBHX
npauiBHUKiB [Enektponnuii pecypc] / C. M. IBanoBa // [ndopmaniiini TexHonorii B ocBiTi. — 2013. —
Ne 14. - C. 110-119. — Pexxum noctymy : http://ite.kspu.edu/issue—14/p—110-119

Jlucenko JI. B. YcyHeHHS NCHXONOTIYHHX Oape’piB MmiJ 4ac poOOTH HAyKOBLIB 3 1HCTUTYLiHHHUM
pero3uTapieM — 3amopyka ycmixy Horo ¢opmyBanHs [Enexrponmumit pecypc] / Jlapuca
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EXPERIENCE IN IMPLEMENTING INSTITUTIONAL REPOSITORIES IN
UKRAINE.

The rapid growth in the number of institutional repositories in the world shows that one of
the main activities of research institutions and leading educational institutions is to spread his own
works in the global information space. Institutional repositories that manage, preserve and
maintain digital assets and intellectual products, as well as increase the speed and
convenience of obtaining the necessary information. This paper describes the modern state of
deployment of the institutional repositories in the universities of Ukraine. The author analyzed
registries OpenDOAR, ROAR, rating Ranking Web of Repositories. She investigated the following
indicators: access level, number of matherials, types of resources, availability of statistics service.
Article contains classification of the existing electronic libraries of scientific and educational
institutions. The main problems of technical, organizational, social and psychological, legal
character are revealed. Recommendations about development of institutional repositories for
increase of use of opportunities in research works are made.

Keywords: digital library, institutional repository, OpenDOAR, ROAR, Ranking Web of
Repositories, statistics module.

Ounekcwok O. P.

NucTutyT nHpOpMannMoHHbIX TexHoJ0ruil U cpeacTB 00yyenusa HAIIH Ykpannsbl

OIIBbIT BHEAPEHUA UHCTUTYIMOHHOI'O PEITIO3UTAPUS B YKPAUHE .

CTpeMHUTENnbHBIA POCT YHUCIEHHOCTH WMHCTUTYLMOHAIBHBIX PENO3UTOPUEB B MHUDE
MOKA3bIBACT, YTO OJHMUM M3 TIJIABHBIX HAIPABJICHUN [EATENIbHOCTH HAYYHBIX YUPEXKICHUH U
BEAyIINX Yy4eOHBIX 3aBEACHUH SABISETCS PpACIpPOCTpAaHEHHE CBOMX paboT B MHPOBOM
MHPOPMALIMOHHOM TpOCTpaHCTBe. Ha OCHOBE [aHHBIX NPUBEACHHBIX B MEKIYHAPOIHBIX
aBroputeTHBIX peectpax OpenDOAR, ROAR, peiituaros Ranking Web of Repositories, cBenenuit
COOTBETCTBYIOIIMX  BEO-CATOB  DJIEKTPOHHBIX  OWMONMOTEK ©  COOCTBEHHOTO  OIIBITa
MPOAHAIM3UPOBAHO COBPEMEHHOE COCTOSIHHE BHEIPEHHS OTEUECTBEHHBIX HHCTUTYLHOHAIBHBIX
PETo3UTOPHEB B yUEOHBIX 3aBEACHUSAX M HAYYHBIX yUPEkKIEHUsX. s JOCTHKEHHS TTOCTaBICHHOM
nenmu Obutd  COPMYIIMPOBAHBI  CIEAYIONIME 3aJadd: KIACCU(PHUIHMPOBATh CYIIECTBYIOIIHNE
OTEYECTBCHHBIC OMOIMOTEKN HAYYHBIX M y4EOHBIX YUPEXKICHHIA; U3yYUTh AWHAMHKY HX POCTa B
TE€YEeHHE NOCIEIHUX JIeT; MPOAHAIN3UPOBATh PETHOHAIBHOE paclpesielieHue U  KOJIMYECTBO
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pa3sMenIeHHbIX MaTepuayioB. lccinemoBaHue BBITIONHEHO HAa OCHOBE TAaKMX IIOKa3zaTeNneill Kak
YPOBEHb JIOCTYIA; KOJWUYECTBO pPa3MEIICHHBIX MAaTepHajoB, THUIBI PECypcoB, (HOPMATHI
MPEZCTAaBICHUSI PECYpCOB, HAJMYME MPOTPAMMHOTO CTaTUCTHYECKOTO cepBuca. [lo pesympratam
aHanM3a BBIABICHBl OCHOBHBIC MPOOJIEMBI TEXHUYECKOTO, OPTaHU3AI[MOHHOTO, COLWAIBHO-
TICHXOJIOTHYECKOT0, TIPABOBOTO XapakTepa, TPeOYIOUIHe PEeIIeHHs B MPOLECCEe MPOSKTUPOBAHUS U
BHEJPEHHUS HMHCTUTYLHOHAIBHBIX  pEMo3uTOpHeB. JlaHbl PEKOMEHJAIMH 10  Pa3BUTHIO
MHCTUTYLIMOHAIIBHBIX PETO3UTOPHEB /I MOBBINICHUS KayecTBa KCIIOJIb30BAaHMS CEPBHCOB B
Hay4HO-HCCIIEI0BATENBCKOI paboTe.

KoroueBble cjioBa: DIIGKTpOHHAas OHONMOTEKAa, WHCTUTYLHMOHAIBHBIH PENO3UTOPHH,
OpenDOAR, ROAR, Ranking Web of Repositorie , MOIyTb CTaTUCTHKHY.
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GOOGLE DOCS SERVISE IN TRAINING OF FUTURE TEACHERS OF
MATHEMATICS

The article describes the main features and functions of Google Docs, in particular
Document, Presentation, Table, Form. It is shown the specific features of using this service for
teaching future teachers of mathematics to solve information problems: finding information of
various types to carry out joint projects. It is suggested the three stage of technique of management
of collective work for mastering Google Docs in learning and further professional activity of future
teachers of mathematics. In the first stage, students become familiar with Google Docs as a users
and learn how to use its various features on the example of solving of widely distributed problems.
In the second stage, having the skills of the user, the students use the tools as pupils for solving
problems in mathematics. At the third stage, students consider the service as teachers to resolve
methodological and organizational professional tasks of teachers of mathematics. It is Analyzed the
results of using Google Docs at computer science classes in training of bachelors (6.040201
Mathematics) at Kharkiv national pedagogical University named after G.S. Skovoroda.

Keywords: future teachers of mathematics, training in computer science, Google Docs
service.

1. Introduction

In the XXI century human can not imagined life without Internet and services which help
the user to solve various information tasks: to communicate, find information, learn, etc. To date,
very relevant is to find new uses of Internet technologies in the learning process. Services of Google
provides a large number of users in the field of communication technology. For example, Google
Docs service is an alternative to the most common package of Microsoft Office. It is no coincidence
the use of this service is relevant for the modern teacher. Analyzing the history of Google services
can be noted that they are more close to human needs, allowing you to capture a significant range of
information problems and finding various types of information to joint implementation projects.

In recent years, new Internet technologies and social services have gained popularity among
users, they significantly affect the communication not only between students but also between
students and teachers. Joint work with documents, discuss topics in blogs and forums, conducting
webinars allows you to engage students in active learning activities.

However, despite the abundance of research on improving the content, forms and methods
of training students means services Web 2.0, insufficiently considered especially of the service
Google Docs in the learning process, what affecting the willingness of future mathematics teachers
to use the service on the lessons in mathematics.

The purpose of this article is to review the basic functions and some aspects of the service
Google Docs in preparation of future teachers of mathematics.

Problem of development and implementation of methods of teaching natural sciences,
mathematics and Informatics courses at secondary and high schools are devoted to work
L. I. Bilousova, V. Yu. Bykov, T. V. Byelyavtseva M. I. Zaldak, T.P. Kobilnik, O. G. Kolgatin,
V. I. Klochko, U. G. Lotuk, N. V. Morze, L. E. Petuhova, A. M. Pishkalo, E. S. Polat, S. A. Rakov,
Y. S. Ramskiy, Z.S. Seydametova, S.O. Semerikov, V.P. Sergienko, O. V. Spivakovsky,
O. M. Spirin, N. F. Talyzina, I. A. Teplitsky, Y. V. Trius and others.

Search for new forms and methods of using Web 2.0 services in education devoted labor
N. R. Balic, N. C. Gerasimenko, O. M. Glushak, S. M. Minovich, S. O. Sisoeva. With the use of
modern Web 2.0 service a teacher disclosed a large number of new features: the use of open and
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free electronic resources, e-books, video and audio files that can be used in the educational process;
self creation of network content - texts, presentations, drawings, photographs, video and audio
materials; participation in new forms of teaching and learning activities which close with traditional
forms significantly expanding field of professional activities and cooperation with other
professionals [2]. Methodological features of scientific and theoretical foundations of electronic
conferences and webinars were explored by V.M. Kukharenko, N.V. Morse, A.V. Ignatenko, who
theoretically and practically proved the compatibility of this technology with many other
organizational forms and methods of training [3] .

2. Google Docs as a learning tool

Google Docs is free online service which includes text and the tabular processors, service
for creating presentations, and Internet service cloud storage files with functions filesharing. Service
represents a cloud version of the text editor based on modern web standards, adapted for use on any
operating system that has a modern browser. With it you can create and format documents and edit
them together with other users in real time anywhere in the world where there is access to the
Internet [1]. In addition, Google Docs is adapted for mobile devices that greatly enhances comfort
work. For example, you can now continue working on the document in the way and use service as a
means for the note with the possibility of open files on computer at home or on employments.

In Explorer of documents disclosing a list using the Create user can select the type of
document with which he had to work (Figure 1) - text document (document), presentation
(presentation), spreadsheet (table) form for online surveys (Form), graphic (picture). In addition,
you can create folders to organize files.

Drive

CREATE E

k My Drive
Shared with e
Starred
Recent
Bin

hare -

Fig. 1. Window to select the type of a document in Google Docs

Document (Fig. 2) - analog of text document Microsoft Word. Gives possibility to use in
document tables, images, formulas, automatically generate the content, translate documents from
Russian into other languages (in the menu of Tools to choose a command to Translate and specify
the language). In Google Docs, you can:

— Download the Word document and convert it into the document Google;

— Change field, margins, fonts, colors and many other formatting options;

— Give others the right to edit, add comments or view of a document;

— Co-edit the file in real time and communicate with others in an embedded chat;

— See document changes history and restore any version;

— Download Google document to your computer as a file of Microsoft Word, OpenOffice,

RTF, PDF, HTML or ZIP;

— Translate it into another language;
— Attach a document to the email [6].
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Doc |
File Edit ‘View Insert Format Tools Table Add-ons Help Al changes saved in Drive
[ = alia"] -r' 100% - Hormal text  ~ Arial - 12 w2 B 7 U A~ e2 === = |\I==
o
2 1 1 7 3 4 5 & 7 8 a [ RRIREE] 120 | 43 | 1140 | 450 | 16 17

= Upload a ¥ord document and convert it to a Google document

e Ad farrnatting cuments by adjusting marging, spacing, fonts, and colors —
all that fun stuff

.« | her people o collaborate on a document with you, giving them edit, comment or view

« Download a Google document t ; "y PDF, HTML or zip
file

= Translate a document to a different language

e Email your documents to other people as attachments

Fig. 2. Creating a text document

Presentation (Fig. 3) - analog of the presentation of Microsoft Power Point. It gives
possibility to create presentations consisting of slides with text, images, videos, tables and
flowcharts. It is possible to import files of Excel, CSV, TXT or ODS and to turn them into
spreadsheets Google [1]. In Google Presentations you can:

— Create and edit presentation;

— Work on a presentation together with friends or colleagues, and demonstrate results to other
users;

— Import files PPTX and PPS, and convert them into presentations Google;

— Export the presentation in format of PDF, PPT and TXT;

— Add images and video to the presentation of;

— Publish the presentation on the website.

Presentation |

File Edit “iew Insert GSlide Format  Arange Tools  Table Help  Last edit was on 22 June O rresent ~  co

+ [~ e~~~ @, 3 ™ Qv N - B PY - Background.. Layout- Theme.. Transition...
i Micro Hapwe
- -
2
MicTo XapkiB
¥ - m\
3
[NepWa cTonMuA Yrpai Hg
4
ﬁ"'““‘"‘*‘? : Mnowwua - 350 km?
iﬁf ﬁ * HaceneHHa - 1 452 443 yon.
0:' N A MycToTa - 4687 Yon.Jkm®
g MicTo sk T = 1".,--‘ "i~.’. .
G T A

Fig. 3. Creating a presentation

Table (Fig. 4) is an analog of the spreadsheet of Microsoft Excel. The multifunction tool for
working with tables. Standard features and text formatting are available for cells. It is possible to
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insert formulas and diagrams, and to use gadgets - special technical devices with increased
functionality [1]. With Table in Google, you can:

Export table to format Excel, CSV, TXT, ODS, PDF or HTML;

Take advantage equation editor to perform calculations, and format the data;
Edit tables with others and communicate with them in the chat;

Create a graph or chart automatically;

Insert a table or individual sheets per blog or website.

Tabl ]
ES
File Edit “iew Insert Format Data Tools Addons  Help Al changes saved in Drive

& e~ % 0 00123-  Aral -1 - B Z5A. %@ E-l -5 cocBHMY-ZI-

=
A B Y D &= F G H W

1 x n=3 n=4
2 i 0 0
3 005 0,3684031499  0,4728708045
4 01| 04641588834  0,5623413252
5 02 05848035476  0,668740305 Researching the function graph
5 03| 06694329501  0,7400828045
7 04| 0,7368062997  0,7952707288
5 05| 0793700526  0,8408964153
B 0G| 08434326653  0,8801117368
10 07| 08879040017  0,9146912192
It 08| 09283177667  0,945741609
12 09| 0,9654893846  0,9740037464 L
13 1 1 1
14 11) 1032280115  1,024113689
15 12) 1062658569 1046635139
16 13 1001392883 1067789972
17 14 1,118688942  1,087757306
18 15 1,144714243 1,10668192
19 16| 1,169607095 1,12468265
s 17) 1193483192  1,141858345 5
2 18| 1216440399  1,158292185 " m
2 19 123856233 1,174054886
5 2 1,25992105  1,189207115
2 211 1280579165  1,203801344

Fig. 4. Creating a spreadsheet

Form (Fig. 5) - online forms for conduct surveys over the Internet. Reminds database where

is information stored in the tabular form . Statistics and results form filling available in the service
"Documents Google».

Form |
File Edit “iew Insert Responses () Tools Help Al changes saved in Drive

Calite"] Edit questions Change theme E‘ View responses g View live form

Cuestion Title Find the length of the edges of the cube, if the surface area is equal 96sm2
Help Text

Cluestion Type Multiple choice ~ Go to page based on answer

Other:

+ Advanced settings

m + Required gquestion

Fig. 5. Window of the forms designer
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The form looks in the Internet a trifle different than in a window of the designer (Fig. 6).

Form |
File Edit “iew Inset Responses (@) Tools Help Al changes saved in Drive

| il | Edit questions Change theme [ View responses g View live form

Form

Find the length of the edges of the cube, if the surface area is equal 96sm2*

Fig. 6. The form in the Internet

Picture is the tool for working with pictures and diagrams. In terms of functionality
resembles a Corel Draw graphics package and Microsoft Word drawing tools.

Any of documents created in Google Docs can be downloaded to your computer. To do this,
click "File" option of the “Download As” menu and then specify the format in which the file should
be saved. For example, text documents and spreadsheets can be saved to your computer not only
common formats Word and Excel, but also to PDF. Files created on computer in one of the Office
programs, you can also download in Google Docs. To do this in the Explorer of documents click
“Load”. Then specify the location of files and press “Start download”.

One of the most important and popular capabilities of Google Docs is granting access to the
documents for other persons. Service allows to open a document on the web, work with it singly or
share the document for a limited number of users. Persons who obtain access to the document give
the status of editor or reader. Users who have the status of the reader can only view the document
and users with the status of editor can change it. To work with the common document users receive
an e-mail link to a document Google, clicking on which you can view or edit it online [5]. There is
possibility to share the document only for specific users. The service has a function undo changes.

3. Implementation of the Google Docs into training process

Based on our experience at the chair Informatics in Kharkov National Pedagogical
University named after G. S. Skovoroda, let consider features of the service Google Docs in training
of students of the fourth year (future bachelors in the direction of 6.040201 "Mathematics") in such
courses: computer science, methods of teaching computer science. Research and experimental
activities are carried out in three stages. In the first stage the students study the service as a user to
learn all its features, students solve the problem of a common nature with Google Docs. In the
second stage students use the service as learners to solve problems in mathematics. In the third
stage students consider service as teachers - to realize methodological issues.

In the first stage the students acquainted with service functions as users. Students were
asked to create a set of files on the topic "My country - Ukraine" for mastering the basic operations
in Google Docs. Each student created the own description of the sights of the native city and its
history in the Google Docs documents. Google Tables tool was used for comparison of Ukrainian
cities on some characteristics, for example, the total area of the city, the number of population, year
of establishment, etc. Data visually represented on graphs and charts. Students used Google
Presentation to indicate the names of historical monuments with picture and brief description.
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Presentations also filled with images which were simply uploaded or created using the Google Docs
service named Figure. We shall note that all students-pupils during work worked concurrent.

On the second stage students learn to use Google Docs service as pupils in solving of
mathematical problems. Mathematics as a universal language and tool of cognition of reality can
not be alienated from the computer that is another universal tool. It is important to unite these two
instruments in consciousness and practice and do it by creating new methods. It is known that the
analysis of strategy or the selection method of solving any mathematical problem, carried out by
means of reasoning. Such analyze is a difficult task for an inexperienced pupil, so he(she) should
find the answer in collective activities and any effective learning activities always become social or
collective [4].

For the theme "Research of the graph of the function y =<l/; ", which is studied in Grade

10, collection (folder) was created and access to it was granted for all students-pupils. This
collection was progressively filled by students with a variety of educational materials in the form of
documents: a theory, presentations, results of tasks execution, students' discussions, reflections,
self-assessment of learning activity. Solving tasks on this topic can not be represented only by
formulas, it should be added with text reasoning and charts. An important learning element was a
joint decision of tasks in online mode in Google Docs with use of the built-in formula editor, tools
for design of drawings, charts and diagrams. Ability to comment "on the margins" of an electronic
document provides reliable feedback mechanism. Another advantage for teachers was that the
document in the "live" working condition at simultaneous work of several students-pupils reflects
them as authorized users. Environment of the document was created as a space of joint reflection,
discussion, where works the principle of collective contribution. To motivate students to take part in
collective decisions and to assess the contribution of each, we suggested the idea to create a table of
effectiveness where student notes the quantity of tasks completed by him. Score took into account
different solutions of one task. Student-pupil who solved the problem, signed his (her) name under
it and brought a ball to his (her) score in the common table of assessment. If someone is found
wrong decision, he expounded his decision below.

Students wrote notes in the margin of the document with the solution. This notes contained
comments, questions and recommendations, so the solutions of the task became result of the
collective actions. Sometimes we took into account such solutions for a group of two, three or more
students. The teacher also wrote "notes in the margin" that contain instructions, leading questions,
sometimes - a little help. Implementation into learning process the collective activity on problem
solving in "live" Google document gave us possibility to diagnose specific difficulties of students-
pupils and even to see the time when it occurred. It is especially important that students became to
define their difficulties themself, because they should formulate their problem in written form to ask
questions or to seek assistance from others. Another element of pedagogical diagnostics and control
were tests with using Google forms. Test results were collected in Google spreadsheets for easy
processing data by the teacher.

At the final stage of mastering service Google Docs, students used the service as future
teachers of mathematics to solve methodological problems. Way to solve these needs in online
mode is to create new flexible environment for teachers, which is easily adjusted to a methodical
task. Design of such environment in Google Docs is realized by a group of co-authors and users
with rights to comment.

Real teachers solve methodological and organizational issues at pedagogical meetings that
takes several hours and requires a lot of preliminary work with documents, design of tables, charts,
creating presentations for speeches. Consider the model of "virtual pedagogical meeting", which
was designed by students in the learning process. The Google Docs service extends the capabilities
of the user in holding such meetings, because we are talking about a new format of decision making
and collective discussions, where the interaction of the participants may be asynchronous: each
operates at a convenient time. The format of virtual pedagogical meeting looked like the exchange
of questions, suggestions, notes in the basic documents. Note that all edits remain in the history of
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document changes and retain its authorship. Students use acquired knowledge and skills of work
with Google Docs in further learning and in the framework of pedagogical practice.

To verify the students' competence in using the Google Docs service in their activity as
teachers of mathematics we analyzed the reporting documentation of pedagogical practice of fourth
year students-future teachers of mathematics. Analysis of test lessons in mathematics has showed
that 43% of students used Google Docs at lessons in mathematics, 15% - for individual work with
pupils, 7% - when working with parents (Fig. 7).

Oat lessons in mathematics
B for individual work with pupils
Oworking with parents

Onot used

Fig. 7. Using Google Docs service

Among students who have used Google Docs in teaching mathematics, it occurred at the
stage of acquiring new knowledge (63%), at the stage of consolidation of learning material (22%),
at the stage of checking homework (15%) (Fig. 8).

Oat the stage of acquiring new knowledge
W at the stage of consolidation of learning material

Oat the stage of checking homework

Fig. 8. Using Google Docs service at lessons in mathematics

The analysis showed that students often used the Google Docs Presentations (41%) and
Google Docs Documents (38%) at the stages of acquiring and consolidation new knowledge by
their pupils. Students used Google Docs Spreadsheets (21%) for realizing the registration of the
assessment data.

Resume:

The analysis capabilities of Google Docs has shown the feasibility of its use in the
organization of collective work of students to solve problems in mathematics.

The methods of mastering Google Docs by future teachers of mathematics were suggested.
This methods assume three stages: 1) familiarization with the service as a user on the example of
tasks of a general nature; 2) the use of tools to solve specific problems in mathematics; 3) the
decision of the methodological and organizational professional tasks of teachers of mathematics.

It was shown according to the results of pedagogical practice on the base of analysis of the
test lessons and other reporting documentation that students of fourth year (future teachers of
mathematics) have used Google Docs at lessons mathematics (43%), for individual work with
pupils (15%), when working with parents (7%). Lessons with the use of the Google Docs held at a
high theoretical and methodological level. Therefore, the advantages of Google Docs provide
opportunities for professional training of future teachers of mathematics.
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Perspectives of further work in this direction are theoretical and experimental study of the
potential of other Internet services in the preparation of future teachers of mathematics to improve
the content, forms and methods of training students.

REFERENCES

1. Baluyev D. 1. Secrets of Google applications / D. 1. Baluyev. - Moscow : Alpina publisher, 2010. -
288 p.

2. Koval T. I. Trainig of teachers in higher education: information technology in teaching activities :
textbook / T. 1. Koval, C. O. Sysoeva, L. P. Suschenko. - Kyiv : Publisher center of KNLU, 2009. -
380 p.

3. Morse N. V. Methodological features of webinars as an innovative learning technologies /
N. V. Morse, O. V. Ignatenko // Information technology in education. - Kherson : KSU, 2010. -
Vol. 5. - P. 31-39.

4. Smirnov E. A. Google services and the educational process in modern school / E. A. Smirnov //
Informatics in the school. - 2012. - No. 4. - P. 42-49.

5. The community of teachers Galaxy Intel Education [Electronic resource]. - Mode of access:
https://edugalaxy.intel.ru/?automodule=blog&blogid=8&showentry=2052 - Header from the screen.

6. Google support [Electronic resource] - Mode of access: http://support.google.com/ - Header from the
screen.

Carrs Hagiiinua o penakmii 06.06.2014

benesuena T.B., [lonomapesa H.C.

XapkiBcbkuii HauioHaabHUM mnegaroriyuHuii  yHiBepcurter imeni I'.C.CkoBopoam,
XapkiB, Ykpaina

BUKOPUCTAHHS CEPBUCY GOOGLE DOCS ¥ NIAIOTOBII MAMBYTHIX
YUYUTEJIB MATEMATHUKHA

VY cTarTi pO3KpUTO OCHOBHI MOXIHMBOCTI Ta (yHKIIT cepsicy Google Docs, 30kpema
Document, Presentation, Table, Form. Po3risiHyTo 0co0imBOCTI 3aCTOCYBaHHS JAHOTO CEPBICY LIS
HABYaHHs 1HPOPMATHKH MaWOyTHIX YYUTENiB MaTEeMAaTHKH 3 METOI0 BUpIIIEHHS iHGOpMaIliiitHuX
3aBlaHb: BiJ TONIYKy pi3HOro BUAY iHGopMaIii J0 CHOUTBHOTO BHUKOHAHHSI TIPOEKTIB.
3anponoHOBAHO TP €TalM METOAMKHU OpraHizalii KOJEKTUBHOI pOOOTH ILIOJ0 3aCBOEHHS CEpBICY
Google Docs y HaBuanbHii Ta MOAANBINK  TpOQeciiiHii TiSTBHOCTI MaWOYTHIX YYHUTENiB
mareMaTuku. Ha mepmoMy ertami cTyZeHTH 3HaiomisaTbes 3 cepBicoM Google Docs y sikocti
KOpUCTYBa4a -  BYaTbCid BHMKOPHCTOBYBaTH HOro pi3HOMaHITHI MOXJIMBOCTI Ha MpHKIaai
BUPILICHHS 3aBJaHb 3araJbHOro xapakrepy. Ha ngpyromy erami, mMaroud HaBUYKHM KOpHUCTyBada,
CTY/IEHTH BUKOPHCTOBYIOTh CEPBIC SIK Y4HI IpU PO3B’sA3yBaHHI 3a7a4 3 MareMaTuku. Ha Tperbomy
eTali CTYJEHTH pO3IVIAJaloTh CEpBIC K BHUKJIaAayl — A BUPIMICHHS METOJUYHUX Ta
opraHizauiifHux mnpodeciiiHUX 3aBaaHb BuMTeNns MareMaTuku. IIpoaHanizoBaHO pe3yibTaTH
BUKOpucTaHHS cepBicy Google Docs mpu minrorosui 6akanaspiB (6.040201 «MatemaTtrnka») Ha
3aHATTSX 3 iHpOpMAaTUKU y XapKiBChKOMY HAIliOHAIBHOMY IEAarorivHOMY YHIBEPCHUTETI IMeHi
I'.C. CkoBopowu.

KuarouoBi cioBa: maifOyTHI BUMTENi MaTeMaTHKH, iH(POpPMaTHYHA MiATOTOBKA, CEPBICH
Google Docs.

Beasisuena T.B., [lTonomapésa H.C.

XapbKoOBCKHII HAIMOHAJIBLHBIN Negarornyecknii yausepcuret umenu I'.C.CkoBopoapbl,
XapbKkoB, YKpanHa

HUCHHOJIb30OBAHUE CEPBUCA GOOGLE DOCS B IIOAI'OTOBKE BYAYHIHUX
YUYUTEJEA MATEMATHUKH

B crathe packphITBl OCHOBHBIE BO3MOXXKHOCTH W (yHKmmu cepuca Google Docs, B
gactHOocTH Document, Presentation, Table, Form. PaccmoTpeHsl 0cOO€HHOCTH TNpUMEHEHHS
JTaHHOTO cepBHUca U 00ydeHus nHpopMaTHKe Oy IyIINX YUUTEIeH MaTEMaTHKH C LENbI0 PEIICHHS
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MH(POPMAIIMOHHBIX 33/1a4: OT IMOMCKA PA3IMIHOTO BUAA WH(OPMALIUU K COBMECTHOMY BBITTOJITHEHUIO
poeKToB. [IpenoKeHsl TpU 3Tana METOJUKH OpraHU3alH KOJUICKTHBHOW PabOTHI IO YCBOCHHUIO
cepBuca Google Docs B y4eOHON m manpHEHIIeH MPo(hecCHOHATBHON MEeSITeIBbHOCTH OyIyIIX
yauteneil matematuku. Ha mepBom stame cTyIeHTHI 3HakomsTcs ¢ cepBucom Google Docs B
KauecTBe IMOJIb30BATENsl - y4yaTcsl HCIOJIb30BaTh €ro pa3HOOOpa3sHble BO3MOXKHOCTH Ha MpUMeEpe
pemieHus 3azad obuiero xapakrepa. Ha BTOpom 3Tame, MMes HaBBIKM IOJIb30BATENs, CTYIEHTHI
UCTIONB3YIOT CEpBUC KaK ydwalldecs IMpH pelleHUM 3ajad Mo Maremaruke. Ha Tpersem srame
CTyIEHTBl PAacCMaTpUBAIOT CEPBHC KakK IpENoAaBaTeNd - M pElICHUS METOAWYECKUX U
OpPraHU3allMOHHBIX MPO(QECCHOHANBHBIX 3aJad y4uTelns MaTeMaTHkH. I[IpoaHanmu3upoBaHbI
pe3ynbTaThl ucnonb3oBaHus cepBuca Google Docs mpu moxaroroke OakamaBpoB (6.040201
«MareMaTHKa») Ha 3aHATUAX 10 MHPOpPMaTHKEe B XapbKOBCKOM HAI[MOHAJIBLHOM I€JarorHyeckoM
yHuBepcutete umeHu ['.C. CkoBOpoAbl.

KiroueBbie cjoBa: Oyaymue yuuTens MaTeMaTHKH, HH(opMaTHyeckas IOATOTOBKa,
cepsuckl Google Docs.
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VK 004:371
3anopo:xuenko 1O.I'.

IncTuryT ingopmaniitnux TexHoJorii i 3aco0iB Hapuanua HAITH Ykpaian

CTAHJAPTHU3ALIIA BUMOI /10 3ACOBIB IKT HABYAJIBHOI'O
IIPU3HAYEHHA Y MZKHAPO/THOMY OCBITHBOMY ITPOCTOPI

Egexmuenum 3acobom ynpaeninus sikicmio, 6 momy uwucii 6 cepi IKT nasuanvnozo
NPU3HAYEHHs, € CMAaHOapmu3ayis, AKa 6KIYAC KOMHIEKC HOPM, Npasuil i umoz 00 AKOCHI
npooykyii. Po3pobienus U NpuliHAmMmMs MidCHApoOHux cmawnoapmis y eany3i IKT 3 memoro
3abe3neyennss ix sAxocmi € Hegid EMHOI0 CKAA0080I0 npoyecy po3oyoosu inpopmayiinoco
cycninbemea.  YnposeaoodiceHus AKICHUX, GIOKpUMUX, (DYHKYIOHANbHO CYMICHUX [ 3YMOGIEHUX
NONUMOM CMAHOAPMIB, Y AKUX 8PAX08AHO 8UMO2U U NOMpedU YCIX 3ayiKasleHux cmopin, Hapasi €
KAI0Y08UM ellemeHmom po3sumky i nowupenns IKT, payionanizayii eumpam na ix po3poOky i
600CKOHANIEHHSL, W0 0COOIUBO AKMYATLHO 0151 KPAiH 3 NEPexiOHO0 eKOHOMIKOI.

Y cmammi obrpynmogano wueobxionicme cmaumoapmuzayii eumoz 0o 3acob6ie IKT
HaguanbHO20 npusHavenus. llpedcmagneno OCHOGHI 6UOU HOPMAMUBHUX OOKYMeHmig y cepi
MEeXHIYHO20 pe2ynt08anHts i cmanoapmusayii. Po3ensanymo OisivHicmsb NPOGIOHUX MIJCHAPOOHUX MaA
pecioHaNbHUX iHiyiamug, opeawnizayiu,  OiAIbHICMb SKUX, 3-NOMIXC IHUL020, CHPAMOBAHA HA
cmanoapmu3zayito eumoz 0o IKT nasuanrvrnoco npusnauenns (ISO, CEN, IEEE, IMS, ADL), ma ix
0CHOBHI po3pobKu. Okpecieno GImyusHani npobaemu i 3000ymKu 8 OAHOMY HANPSMI.

Memorw cmammi € 8i000padiceHHs MINCHAPOOHO20 00C6idy cmanoapmu3ayii eumoz 00
3ac00i6 IHGOPMAYTUHO-KOMYHIKAYIIHUX TEeXHOA02I HABYANbHO20 NPUSHAYEHHS, 3 02180Y Ha
2nobanizayilini, inmezpayiiuti npoyecu.

Knrouoei cnosa: inghopmayitino-xomyuikayitini mexuonozii, cmanoapm, cmaHoapmu3ayis,
AKICMb iHGOpMayiiHo-KOMYHIKAYIIHUX MEXHO02ILL.

Beryn. CywacHuii mepiol pO3BUTKY CYCIIJIbCTBA XapaKTEPH3YEThCS 3POCTaHHSA PO
iHpOpMaLIHHUX pecypciB Ta 3HaHb, K YMHHHUKIB CYCHUIBHOTO Tporpecy i mo0podyty. Po3Butok
1HPOPMAIIIHHOTO CYCIITBCTBA 3YMOBIIOE 3MiHM TMPAKTHYHO y BCIX cepax >KUTTEMISUTBHOCTI BiX
MOJITHKH ¥ y TIPaBIiHHA A0 OCBITH ¥ KynbTypu. [limBHIIyeThCS AOCTYMHICTH iH(pOpMAIiifHUX
pecypciB Ta pi3HOMaHITHUX iH()OPMAIIHHO-KOMYHIKAI[IHHUX TEXHOJOTIH, OHOBIIOETHCS CIOCOOU
pOOOTH 3 TaHWMH, CIIPOUIYIOTHCS MPOLECH OTPUMAHHSA 3HaHb, OOMiHY TOCBIZIOM i B3a€MOIIT MiX
MopMU. Mikep)kaBHI Ta MDKKYJIBTYPHI KOPJIOHH CTAalOTh MPO3OPINIMMHU y BIpTyalbHOMY CBITi
KOMIT'FOTEPHUX MEPEK.

[lepexin 1o iHPOPMAIIITHOTO CYCHiILCTBA JOKOPIHHO 3MIHIOE 3BHYHI yCTOI: OTPUMYIOUH 3
PI3HUX JKEpen Bce ObIe BiJOMOCTEH, JIFOAM 3MYIIeH] IOCTIHHO MeperisaaTu CBoi ysBICHHS, IO
(hopMyIOThCSI B CBIiJOMOCTI, 1HaKIIE iX 37aTHOCTI HE BiAMOBIJaTUMYTh 3amuTaMm peanbHOCTi [1].
HeoOxinnicTh (opMyBaHHSI y MiJpOCTaIOYOr0 TOKOJIHHS HAaBHYOK CaMOCTIHHOTO, KPUTHYHOTO,
OTEpaTHBHOTO MHCIIEHHS, ajanTallii Ta opieHTyBaHHS B iH(OpMAaIliiHO-HACHYEHOMY IPOCTOPI
NPU3BOJUTH /0 KapAWHAJIBHOI 3MiHHM BHMOT JI0 3MicTy OCBiTH. CTpPIMKO OHOBIIOEThCA U
PO3IIHUPIOETHCS CIEKTP 3aCO0IB HaBUAHHS: HA 3MiHY TPaIUIiHHUM 3 SBISIOTHCS MYJIbTUMEINHHI
3aco0M, Ha OCHOBI BUKOPUCTAHHS SKUX 3’SBISIOTHCS MOMJIMBOCTI IHTETpyBaTH 3BUYANHUI TEKCT 3i
3BYKOM, Tpadikoro, BiZico, aHIMaIisIMu.

Sk 3a3HaueHo B ogHOMY 3 MokyMeHTiB FOHECKO, BukopucTanHs cy4acHUX iH(OpMaIiitHo-
komyHikaniitaux texnonoriii (IKT) BizkpuBae HOBI MOKJIMBOCTI BYHTEINIB Ta Y4YHIB, CIIPOLIYIOUYH
JOCTYI JO OCBITHIX Ta mpodeciiHuX iHGOpMAIifHUX pecypciB, MPHU3BOAUTH IO PO3IIHPEHHS
MOJKJINBOCTEH yIpaBIIiHHS HABYAIHHO-TI3HABAIHHOIO MiSIIBHICTIO YUHIB; iHTETpallii HallilOHATbHUX
iHpOpPMAaIIHHIX OCBITHIX CHCTEM Yy CBITOBY MEPEXKy, HOJIMIIEHHS IOCTYIy 10 MiKHApOIHUX
iHpOpMaLIHHUX pecypciB B Tamy3i OCBITH, HAYKH 1 KynbTypH [21].
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[ToxBaBiIeHHS TIPOLIECIB BIPOBAKEHHS Ta BHKOpHUcTaHHA 3aco0iB IKT B HaBuampHOMY
MPOIIECi, TOBCIOIHE PO3POOJICHHS SIIEKTPOHHUX OCBITHIX PecypciB sIK (axiBIIMH, TaK i THMH, XTO
HE Mae HaJISKHOTO PiBHA (PaxoBOi MIATOTOBKH, 3yMOBHJIO HEOOXiIHICTH PO3B’S3aHHS MpPoOIeM
BHU3HAUCHHS BIAMOBITHOCTI SKOCTI HOBUX 3ac00iB MoTpebaM i O4iKyBaHHSIM KOPHUCTYBaviB.

Memoro ctatTi € BimoOpaXeHHs MIKHAPOIHOTO JOCBiYy CTaHAAapTU3allii BUMOT 710 3acC00iB
iH(pOpMaI[iHHO-KOMYHIKAI[IMHMNX ~ TEXHOJOTiH HaBYaNLHOTO NpPH3HAYEHHS, 3 OISy Ha
riobanizaiiifHi, iHTerpaniiHi IpoIecH.

Bukiaa ocHoBHOro Marepiaay. BajnmBuM IMOKa3sHMKOM SKOCTI €JIEKTPOHHHX OCBITHIX
pecypciB € X BIANOBIJHICTH BUMOTaM, pO3pOOJCHHM Yy TICMXOJIOTIYHIM Ta MeaaroriuyHiil Hayiii,
JTUIAaKTHL. AHaNI3 BITYM3HSIHOTO JIOCBily MPOEKTYBaHHS EJICKTPOHHHMX 3ac0o0iB HaBUAIBHOTO
NpU3HAYEeHHS I0Ka3aB, 110, SK NPaBUJIO, OCHOBHUMHU IMPUYMHAMU CTBOPEHHS HHU3BKOSKICHUX Y
MeIaroriyHoMy pO3yMiHHI NpOrpaM € HEeXTyBaHHS 0a30BUMM IUIAAKTUYHUMHU HPUHIMIIAMH Ta
MEXaHiuHEe TEePEHECeHHs TPaIUIiHHUX METOJiB HaBYaHHS B cepy HOBITHIX TEXHOJOTIH Ta 0a3i
IKT [10].

Tomy a5 cydacHOro nejarora 3HaHHsI OCHOB NpoekTyBaHHs EOP, npuHuumiB i BUMOT 10 iX
CTBOPEHHS i BUKOPUCTAHHS € aKTyaJIbHOIO TOTPeOO0I0, 3aI0BOJIBHUBIIN 5Ky BiH, 32 HEOOXITHOCTI,
3MO’KE€ CAMOCTIHHO PO3POOUTH TUAAKTUIHO BUBAKCHUH MPOTPAMHHIA 3aCTOCYHOK (HAIPUKIIA]], TECT
TSl BU3HAUCHHS PiBHS HABYAIBHUX JOCSATHEHB), & TAKOXK OI[IHUTH SIKICTh BXKE ICHYIOUHX.

EdextuBHMM 3aco0oM ympaBmiHHS SKicTIO, B Tomy uucii B cdepi IKT naBuambpHOTO
NPU3HAYCHHS, € CTaHAapTH3allisl, fKa BKJIIOYAa€ KOMIUIEKC HOPM, MPAaBWI 1 BHUMOT IO SIKOCTI
npoxykuii. 3rigao 3akony Ykpaiam «IIpo crammapruszarmito», ii BU3HA4eHO SK iSUTBHICTB, IO
MOJISITa€ 'y BCTAaHOBJICHHI TMOJIOKEHb JUIS 3arajllbHOrO i 0araTtopa3oBOro 3acTOCYBaHHS MO0
HasBHUX YW MOKJIMBHX 3aBIaHb 3 METOIO JOCATHEHHS ONTUMAIBLHOTO CTYICHS BIIOPSIKYBAHHS y
NEeBHIN cdepi, pe3yIbTaToM SKOI € MiIBUIICHHS CTYNECHs BiOBIIHOCTI MPOAYKINi, MpPOIECiB Ta
MOCIYT iX (YHKIIIOHAIEHOMY MPU3HAYEHHIO, YCYHEHHIO O6ap'epiB y TOPTiBIi 1 COPUSHHIO HAYKOBO-
TEXHIYHOMY CITiBpOOITHHIITBY [2].

OCHOBHHM [IOKYMEHTOM y cdepi CTaHmapTH3allii € cTaHmapTt, po3poOJeHHWH Ha OCHOBI
KOHCEHCYCYy Ta 3aTBEpPKCHHI YMOBHOB)XEHHM OPraHOM, IO BCTAaHOBJIIOE NPU3HAYEHI JUIS
3arajlbHOTO 1 0araTopa3oBOr0 BHKOPHCTaHHS TpaBHia, IHCTPYKIii ab0 XapakTepUCTUKH, SKi
CTOCYIOTBCSl MISUTBHOCTI 4M ii pe3yJbTariB, BKIIOYAIOYHM MPOAYKIIIO, TPOLECH abo MOCIyTH,
JIOTPUMAHHA SKHX € HeoOOB's3koBUM. CTaHIApT MOXKE MICTHTH BHUMOTH 0 TEPMIHOJIOTII,
MO3HAYOK, TAaKyBaHHSI, MAapKyBaHHS 4YH CTHKETYBaHHs, SKi 3aCTOCOBYIOTHCS 1O TI€BHOL
MPOIYKIIil, MpOIecy YH MOCIyTH [2].

ITo cyTi, cTaHmapT — 1 BiJINOBIAb HA 3aNTUTAHHS: «SIKHi 3aJOBUTLHUHN PIBEHb € JOCTATHHO
3agoBibHUM?» [8, c. 240] 1 € OCHOBHMM HOPMAaTHBHO-TEXHIYHHM JOKYMEHTOM, B SKOMY
MOKAa3HUKM SKOCTI BCTAHOBIIIOIOTHCS, BUXOJAAYM 3 HOBITHIX JOCSTHEHb HAyKH, TEXHIKM 1 MOMUTY
CIIO’KHBaYiB.

[Iponiec crangaptu3amii, B TOMY 4YHCIi, PO3POOJICHHS CTaHAAPTIB, BiAOYBaeTbcs y
BiJIMOBITHOCT1 3 OCHOBHUMU NPUHYUNAMU:

1. JloOpoBinbHE 3acToCyBaHHS CTaHAAPTIB HE3AIEKHO BiJ JepKaBH 1 MICIS TMOXOIKEHHS
MPOAYKIIT YU TOCTYTH.

2. OO60B’s3K0Ba Y3TOKEHICTh CTAHAAPTIB 3 TEXHIYHUMH PETTIaMEHTAMU.

3. BpaxyBaHHs iHTepeciB YCiX 3allikaBIEHWX CTOPiH, SKi 3aiiMarOThCS PO3POOKOIO,
BUT'OTOBJIEHHSM, PO3MOBCIOJKEHHSM 1 CIIO’KMBAHHAM MPOIYKIIi Y1 HOCIYT.

4. BuxopHcTaHHS MDKHapOJHUX CTAHAAPTIB B SKOCTI OCHOBHU Ul pO3pOOJICHHS HalllOHAJIBHUX
Ta TapMOHI3alis BXXE ICHYIOUMX HAIlOHAIBFHUX CTaHAApTIB 3 MDKHAPOJHHMH, IO €
00OB’SI3KOBOI0 YMOBOIO JUISI TIPOXOKEHHS MpPOIEaypH cepTudikamii  (miaTBepIKeHHS
BIZIMIOBIZTHOCTI) y 6araTb0X Mi>KHAPOJHUX CHCTEMaX.

5. HempumycTuMicTh TEpeIKO/KaHHS BHPOOHHULTBY 1 PO3MOBCIOUKCHHIO MPOAYKIIT YH
peadizarii mocayr [uIst 3aro0iraHHs BAHUKHEHHSI KOMEPIIiitHUX Oap’epiB, aAMiHICTPaTHBHOTO
i eKOHOMIYHOTO TUCKY, 3aBUIIEHIX BUMOT TOLIO.
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6. 3abe3nedeHHs] YMOB JUIS OJHOCTAHHOTO 3aCTOCYBAaHHS CTaHAAPTIB, IO JOCSATAETHCS MUITXOM
CTBOPEHHS 3aKOHOJABYOr0 MIATPYHTS 1 MPOLEAYp pPO3B’sA3aHHS KOH(QIIKTIB y BHUITAIKY
HEIOTPUMAHHS CTOPOHAMH YMOB, BU3HAYCHHX Y CTaHIApTi [6]

Hapa3si crangapTusaiiis € OJHUM i3 HEBiJ’ €MHUX «OyIiBeIbHUX OJOKIBY iH(pOpMAIiitHOTO
CYCHiJIbCTBA.

OTrxe, perymoBaHHs B cdepi 3a0e3neueHHs AKOCTI MPOAYKIIii Ta MOCIYT, Y TOMY YHCHIi B
rajgy3i IpOeKTyBaHHs, po3pobieHHs # BropoBamkeHHs IKT HaBuanbHOro NpU3HAYEHHS,
3IIHCHIOETBCSL 32 pPaxyHOK MJOTPUMAaHHSA BHMOI, BHM3HAYEHHUX Yy BIJMOBIAHMX JOKYMEHTaX —
crargaprax. OKpiM CTaHJIAPTiB, MOKHA BUOKPEMHUTH PAJl 1HIINX BKIMBHUX 3ac00iB 3a0e3meueHHs
sxocti IKT: cnenudikarii, pekoMeHaaii, MpOTOKOIH, KOPIIOPATUBHI, HAllIOHABHI Ta MiXXHAPO/IHI
CTaHAAPTH, YPSAJI0BI HOPMATUBHI TOKyMeHTH ToIo. Ha puc. 1. 3anponoHoBaHo nepesiik OCHOBHUX
HOpPMAaTHUBHUX JIOKYMEHTIB y cepi TEeXHIYHOro peryiroBaHHs i craHiaptuzamii B ramy3i IKT
HaBYAIbHOT'O IPU3HAYCHHS Ta MIPUKJIAAU JIESKUX 3 HUX.

PosrasiHeMo ix netasibHilie.

1. Cnenudikarii, pekoMeHaallii, TPOTOKOIHN, KOPIIOPATUBHI CTAaHAAPTH — 1€ 0a30Bi TIOKYMEHTH,
HOPMAaTHBH, TPaBUJja, IO CIYTye OCHOBOIO JUIS peaizallii 1iioro psay nporeayp y chepi
CTaHAAapTH3aMii Ta cepTUdiKarii, y TOMy YUCIi, Ui PO3pOOJICHUX CTaHIAPTIB.

Cneyugpixayis — po3poOieHN y MeKax MEBHOI raimy3i i mpodeciifHOl CIiIbHOTH MPOEKT
CTaHAAPTY, IO HE € CXBAJICHUM OQIMIHHUMH OpraHaMH, aje € KOPHCHUM Ha MPOMDKHOMY eTari
MDK BHHUKHEHHSIM IMOTpeOM y cTaHmapTi 1 Horo 3arBep/pkeHHAM. Sk mpaBmiio, B criermdikarmii
pErIIaMeHTYEThCS, M0 MAa€ BHKOHYBATHCH / JOCSATATHCh, ajieé HE BKA3yeThCs, K. BUKOpHCTaHHS
cienudikaiii J03BoJIsIE€ MEPETISIHYTH 1 BiIiOpaTy 3aBUaCHO HESKICHI MPOEKTH JI0 TOTO, SK iX Oynme
peamnizoBano. lllupokomy 3aramy Binomi criermikanii IMS, ADL, W3C Ta iH.

JEPXXABHI 3AKOHU
TTIOCTAHOBU YPAIAY
VKA3U NIPE3UAEHTA,
TEXHIYHI PETJIAMEHTHU
Ta iH.

JIMPEKTUBH €C, ISO/IEC... ISO/IEC

Directives.
Part 1

OBOB’I3KOBA CEPTU®IKALLS

MDKHAPO/JIHI
CTAHJJAPTH

JICTY ISO/IEC
13236:2003

HAIIIOHAJIbHI
CTAHJJAPTH

PETTOHAJIBHI
CTAHJIAPTU

roCT P
52652-2006

KOPITOPATHBHI
CTAHJIAPTH

IMPOTOKOJIN

PEKOMEHALIT

CHELU®IKALLT

Puc. 1. Ocnosni nopmamusni 0oKymenmu 6 cghepi mexuHiuno2o pe2yniosants i Cmanoapmu3ayii

Pexomenoayii — IHCTPYKTHBHI Marepialid, B SKHX MICTIThCSI BiJOMOCTI TEOPETHUKO-
AHANITUYHOTO i METOJJMYHOTO 3MICTY, IO HE € 000B’SI3KOBUMH ISl BAKOHAHHS 1 CIIyTYIOTh IEBHUM
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OpIEHTHPOM ISl 3aliKaBICHUX OCi0, 30KpeMa, PO3pOOHMKIB CTaHAAPTIB. Y SKOCTI MPHUKIATY
JOIUIBHO 3a3HAYUTH pPEKOMEHJamii, po3poOieHi TeXHIYHUM KomiTeToM «JIronceki (akropm»
(‘Human Factors’) €Bpomneiicbkoro iHCTUTYTy TeinekoMyHikanidaux craagaptiB (ETSI, the
European Telecommunications Standards Institute): ETSI EG 202 423 VI1.1.1 (2005-10)
«PexomeHpamii Ui TPOCKTYBaHHS Ta BIOPOBaPKCHHsS mponykiii Ta cepsiciB  IKT,
BukopuctoByBaHux AiThMu (‘Guidelines for the design and deployment of ICT products and
services used by children’) [15]; ETSI EG 202 116 V1.2.2 (2009-03) «Pexomennartii 1y mpoayKirii
ta cepsiciB IKT. luzaitn nns Bcix» (‘Guidelines for ICT products and services. Design for All’)
[14]; ETSI EG 202 745 V1.1.1(2008-09) «Pexomennariii mono BnpoBamkeHHs cepsiciB IKT ans
niteit» (‘Guidelines on the provision of ICT services to young children’) [16] Ta iH.

IIpomokonu — 1€ CyKyIHICTh NMpaBWJ, 3a SKMMU BH3HAYalOTh B3a€MO3B’S3KH OO0 €KTIB B
MeBHIN cucteMi (Hampukiaa, B Mepexi [HTepHeT) Ta cmocobu BUKOHaHHS psaay GyHKii. [HmmmMu
CJIOBaMH, MPOTOKOJ € HaOOpPOM MpaBWil, 32 SKUMHU 3iHCHIOIOTBCS B3a€MO3B’S3KH MK PI3SHUMHU
o0uncioBaIbHUMHU MamnHaMu. HeoOXigHICTh MpOTOKOMIB 00yMOBJI€HA THM, IO JIOBOJII YacTo
KOpHCTYBaul 3MYIICHI B3a€MOJIATH MK COOOI0, BUKOPHCTOBYIOUM IMEPCOHATBHI KOMIT IOTEpU 3
PI3HIUMH amapaTHO-TEXHIYHUMH XapaKTEPUCTUKAMH, PI3HUM HPOTPaMHUM 3a0€3MEUCHHAM, Y T.4. 3
pI3HUMH ONEpalifHUMI CHCTEMaMH TOLIO. 3aCTOCYBaHHS MPOTOKOJIB IO3BOJIIE peaji3yBaTH
B3a€EMOJIII0 HE3aJISKHO BiJ] TOTO, HACKUIBKMA BIJMIHHUMH € XapaKTePHCTHKH 3ac00iB y pi3HUX
KIHIIX Mepexi. i KO)KHOTO BHY B3a€MOJIiii BUKOPHCTOBYIOTh OKpPEMi NMPOTOKOJIHM, HAITPHUKIIAI,
3a mpotokosiom TCP 3a0e3nedyeThcs epeaBaHHs JaHUX y BCil Mepexi [HTepHeT, 3a mpOTOKOIOM
IP BuW3HauaeThCs YyHIKaNBHA agpeca B Mepexi sl KOXHOTO MpHCTPoro, mpotokon SMTP
BUKOPUCTOBYIOTH UIS BiIMPaBICHHS €IEKTPOHHOI momTH, a npotokomn POP3 ta IMAP — mus ii
oJiep KaHHS 3 TIOIITOBOTO cepBepa i T.1I.

Kopnopamueni cmanoapmu — crneuudikaiii Ta CTaHIapTH, BHW3HAYeHI Ha piBHI
npodeciiHUX COMO3iB, TOBApUCTB, acollialiii, Kopmopaliii Tomo, Hampukian, Acoriarii
L IIOpreMCTB  iHGOPMALIHHUX — TEXHOJNOTIH  YKpaiHu’, AMEpPHKaHCKOTO CITiBTOBapHCTBa

imkeHepiB-mexanikiB  (American Society of Mechanical Engineers, ASME), Opranizamii
HamioHanpHUX  iH(GopMmaniiHux cranmaptiB  CIIA (the National Information Standards
Organization, NISO) Ta iH.

2. Misxcnapooui cmanoapmu.

Po3pobnennss # npuitHATTS MiXHapogHHX cTaHgapTiB y ramysi IKT e HeBix’ emHOO
CKJIQJIOBOIO Tpollecy po30yA0BH iH(GOPMAI[IHHOTO CYCHiILCTBA. YTMPOBADKCHHS SAKICHUX,
BIZIKPUTHUX, CYMICHHX CTaHIAPTIB, Y SIKUX BPaXOBaHO BUMOTH i MOTPeOH yCiX 3aIlikKaBJICHUX CTOPIiH,
Hapasi € KIIOYOBHM elleMeHTOM po3BuTKy i mommpenHs IKT, pamionamizamii BuTpar Ha ix
pO3pOo0IIEHHS 1 BAOCKOHAJCHHS, III0 OCOONMBO aKTYaIbHO JJIS KpaiH 3 MEepeXiJHOI €KOHOMIKOIO.
OCHOBHMM 3aBJJaHHSM MDKHApOJIHOI CTaHJapTU3allii € CTBOPEHHs CepeloBHUIA s 3a0e3MeUeHHs
JOCTYIy KOPHUCTYBadiB J0 iHpOpMAIiiHMX Ta IHMKMX MOCHyr y Oyab-KOMYy pETiOHi CBITY,
HEe3aJIe)KHO Bijl 3ac00iB 1 TEXHOJOTiH, SIKi TaM BUKOPUCTOBYIOThCS. Pesymbratom mopumdikarii
MDKHapOJHUX CTaHJApPTIB € CTBOPEHHS ayTEHTUYHUX JI€P/KaBHUX CTaHAapPTiB.

3arabHOBU3HAHMMHU Ta HAHOIMBII TMOMIMPEHWMH B CBITI € CTaHAapTH MiKHAPOIAHOT
opranizamii 31 cranmaptusainii (International Organization for Standardization, ISO) Ta
MixHaponHoi enekTpoTexHiuHoi kowmicii (International Electrotechnical Commission, IEC), sxi
OyIyTh AeTajbHillIe PO3TIITHYTI HIXKYE.

3. Pecionanvui cmanoapmu.

Hapasi € oueBumHOIO TEHJEHIS g0 OO ’€THAHHS perioHANbHUX PHHKIB, IHTerpartii
CeKOHOMIYHHMX raimy3eil. Jlo cTpareriuHmx Imined perioHambHOi CTaHAApTH3alii, 30Kpema,
BiJTHOCSIThCS: Y3TOJKCHHS HAIlIOHAIILHUX CTAHIAPTIB KpaiH-yYYaCHHIIb, MPUHHATTS MiKHAPOIHHUX
CTaHAAPTIB, PO3POOJICHHS €IMHUX CITUIBHUX CTaHIAPTIB y Taly3sx, IS SIKUX MIKHapOIHI
CTaHAAPTH IIe HE TPUNHHSITI.

Haii0inpm SBHOTO 1 CTPIMKOTO PO3BUTKY iHTerpailisi Ha0yja B €BPONEHCHKOMY perioHi, 1e
€IMHUIA BHYTPIIIHIA pHHOK Oys10 yTBOopeHO Bxke B 90-Ti pokn XX cT. BayXIMBUM iHCTpYMEHTOM Ha
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OUIIXy 10 YCYHEHHS MDKHAIIOHATBHUX TMepemKos y Kpainax-uienax €C cTaB pO3BUTOK
€BPONEHCHKOT CHCTEMU CTaHapTU3AIlii.

Oco06MBO 3HAYYIIMMH € HACTYITHI CTaHAAPTHU:

— E€Bpomneiicbkoro koMmiTeTy 3i ctanaaptuzaii (Comite europeen denormalisation, CEN);

— E€BpOMEHCHKOro KOMITETY 31 CTaHAapTH3allii B eleKTpoTexHiuHil ramy3i (Comite europeen
denormalisationen electro-technique, CENELEC);

— €Bponeiicekoi opranizamii 3 sskocti (The European Organization for Quality, EOQ);

— €Bpasiiicbkoi paju 3i cranAapTU3ailii, MeTposorii Ta ceptudikaiii (Euro-Asian Council for

Standardization, EACC).

JlisIbHICTD 3a3HAUEHUX OpraHi3alliii 3arajioM 3BOJIUTHLCS J0 PO3POOJICHHS 1 BIPOBAKCHHS
TEOPETUYHUX TPUHIIUIIB 1 MPAKTUIHUX METOIUK OLIHIOBAHHS SKOCTI MPOMYKII Ta MOCIYT, Y TOMY
gucoi B ramysi IKT. Yacto ctangapTu, po3po0iieHi €BponeiiChKUMH OpraHi3aiisMi, TapMOHIIOIOTH 3
MDKHapOJIHUMHU, IO J03BOJISIE €BPONECHCHKAM KpaiHaM IMOIIMPIOBATH BJIACHY MPOIYKINIO Ta TiTHO
KOHKYPYBaTH Ha M>KHApOJTHOMY PHHKY.

4. Hayionanvni cmanoapmu — 3apikcoBaHi B HOPMAaTHBHUX JOKYMEHTaX, pO3pOOJICHUX Ta
3aTBEP/DKEHUX YIMOBHOBOKEHHM JICP)KaBHUM OpPTraHOM. 3a HUMH BH3HAYalOTHCS IIpPaBHIIA,
THCTPYKIIii, XapaKTEepUCTHKH MEBHOI MisNIbHOCTI abo ii pe3ynbTariB, y T.4. IPOAYKILii, TPOIECIB UM
HOCIYT, JOTPUMAaHHS SKHUX € 000B’S3KOBUM. Y 4acH IHTEHCUBHHUX 1HTErpaliiHUX MpPOLECiB, BUXOLY
Ha MDKHapOJHHWN PUHOK i KOHKYPEHTHOI O0pOThOM aKkTyaJdbHOCTI HaOyBae moTpeba rapMoHizarlii
HaIllOHAJILHUX CTaHAApTiB 3 MIKHApOIHUMH. BapTo 3a3HaunTH, 1110 B YKpaiHi BKe 311HCHIOIOTHCS
MOCTYNOBI KPOKH B HAIpsMi iHTerparii BITYU3HSHUX TPOIIECIB 3 €BPONCHCHKUMH i CBITOBUMH.
Bapro sragatu npuitaatuii BepxosHoro Panoto Vipaiau 3axon Ykpainu «[Ipo BHeceHHS 3MiH 10
3akony Ykpainu «IIpo ctanmapTu, TeXHIUHI PETIaAMEHTH Ta MPOILEIypPH OIIHKH BiJTIOBIIHOCTI» BiJ
31.05.2007 p. Ne 1107-V, 3rigHO 3 SIKUM «HAI[iOHAJIbHI CTaHJAPTH, PETJIaAMEHTH Ta MPOLEAYPH
OIIIHIOBaHHS BiJTIOBITHOCTI MalOTh PO3POOIIATUCS HA OCHOBI MiXKHAPOJIHUX CTaHJAPTIB, SKIIO BOHU
BKe MPUHHATI a00 nepeOyBaroTh Ha 3aBeplIaNbHIN cTaail po3podieHHs» [9]. Hapasi Bxke npuitHsITO
pSAI  HAIIOHANBPHHUX CTaHAApTiB, ayreHTHYHHX MbkHapomaum: JICTY ISO/IEC 13236:2003
«ladopmariitni  TexHomorii. Sxicte mocmyr. OcHoBHi monoxkeHas»; JACTY IEEE Std
1484.12.1:2006 «Iadopmariitni texnomorii. Mertanani HaByambHHX 00 €kTiB»; JCTVY-II CWA
14645:2009 «ladopmariitni  TexHosorii. JIOCTYNHICTh aNbTEPHATUBHUX MOBHUX Bepcid
HaBYAIBHOTO pECcypcy B MeTagaHux HaBuanbHUX 00’ekTiBy; JCTY CWA 14643:2010
«Iapopmaniiini Texnosorii. HactanoBm mioj0 iHTepHAIiOHAMI3AIll METaJaHUX HABYATLHUX
00’ extiBy; HACTY ISO/MIEC 19796-1:2010 «Iadopmamiitai TexHomorii. HaBwanus, ocita Ta
TpeHyBaHHs. KepyBaHHS SKiCTIO, TapaHTil Ta METpHUKH KOCTi. YacTuHa 1. 3arampHuil miaxia» Ta iH.

5. HactynmHy rpyny CKJIaarTh doxkymenmu mixcHapoonozo piens: mapektuu ISO/IEC,
€Bpomneiicbkoro coro3y, Pagu €Bpornu Ta in. Hanpuxman, Pimenns €Bponeiicskoro [Tapmamenty ta
Pamm 2318/2003/€C Bix 5 rpyaas 2003 poky npo 3arBep/keHHs OaraTtopiunoi mporpamu (Ha 2004-
2006 pokwu) momo epexTUBHOI iHTerpalii iHpopmaniiHux i komyHikamiiaux Texnonorii (IKT) B
cucteMu ocBiTH Ta HaBuaHHS B €Bpori (IIporpama e-Hasuanns) (OJ 2003 L 345/9). ¥V mexax miei
IporpaMu IependayeHo peai3alilo 3axoliB 3a TaKUMHU HalpsMaMH: CIPUSHHS PO3BUTKY
KOMIT FOTE€pHOi I'PaMOTHOCTi, PO3BUTOK €BPOINEHCHKHUX BIpTyalbHUX YHIBEPCUTETIB, €IEKTPOHHA
(mucTaHIiiHA) B3a€EMOIIA MiX IIKOJIaMU €BpPOTH, HABYAHHS BUUTEIIB TOIIIO.

6. OkpeMy Ipyly CKJIaJal0Th OOKYMeHmu 0epicasHozo pisHa: yka3u llpesuneHTa kpainu,
Jiep>KaBHI 3aKOHM, TOCTAaHOBU YpsANy, TEXHIUHI persiameHTH Tomo. Hampuxnan, 3akoH Ykpainu
«IIpo Hamionaneny mporpamy indopmartuzamii» (1998 p.), [lonoxkeHHsT PO €NEKTPOHHI OCBITHI
pecypcu (Hakaz MiHicTepcTBa OCBiTH 1 Hayku, MoJoli Ta crnopty Ykpainu Big 01.10.2012 p.
Ne 1060), ITonoxenns mpo aucraHmiiine HaB4anHs (Haka3 MinicrepcTBa OCBITH 1 HAyKH YKpaiHU
Bix 25.04.2013 p. Ne 466) ta iH. BuMoru, okpeciieHi B JaHUX JIOKYMEHTaX, € 000B’SI3KOBUMU JIJIS
JIOTPUMaHHS 1 BUKOHAHHS B MEXax JIepKaBH.

3aJe’KHO BiX BHIYy HOPMAaTHBHOTO TOKYMEHTA, BU3HAUYEHI B HHOMY BHMOTH MOXYTh OyTH
000B’SI3KOBUMH JIJIsl BUKOHAHHSI a00 BHKOHYBATHCh Ha JOOPOBUTPHHX 3acafax Ha PI3HUX eTamax
MIPOEKTYBaHHS, PO3poOIeHHs Ta BUKOpucTaHHs 3aco0iB IKT.
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3 ommimy Ha cydacHi TioOarmizamiiiHi TMepeTBOpEHHS OCOONMBOiI yBarm moTpedye
JOCII/DKEHHSI MDKHApOTHHUX CTaHAApTiB. MDKHapOAHI CTaHJApTH CIPSIMOBaHI HAa CTBOPEHHIO
CepelloBHIIA, B SKOMY KOPHCTYBadi MaTUMYTh JOCTYII IO MOCIYT Y BCHOMY CBITi, HE3aJIEKHO BiJ
TEXHOJIOTiH, SKi BOHM BUKOPHCTOBYIOTh. PO3pOOICHHS 1 BUKOPUCTAHHS BIAKPUTHX, (PYHKI[IOHATBHO
CYMICHHX 1 3yMOBJICHUX IIOIIUTOM CTaHAAPTIB, y SKUX BPAaxOBAaHO IOTPEOM KOPHCTYBAdiB, €
6a30BuUM eneMeHTOM po3BUTKY 1 nomupenHs IKT, 3HmxkeHHs BUTpaT Ha iX po3poOIeHHs, 30KpeMa
B KpaiHax, 1110 pO3BUBAIOTHCS.

Ax yxe Oyno 3a3HA4eHO, ICHY€ 3HAYHA KUIBKICTh MIDKHAPOJHUX, PETIOHATBHUX 1
HAI[IOHAJILHUX OpTaHi3allii, AisUTbHICTh SKUX COpPSMOBaHA Ha CTaHAApTH3allil0 BUMOT JO 3aco0iB
iH(OpMaIiHHO-KOMYHIKaIlIHHUX TEXHOJOTIH, y T.4. i IKT HaBuanbHOTO pU3HAYEHHS:

ADL - IIporpecusne po3noaineHe Hapuanus (Advanced Distributed Learning);

AICC — Komm’toTepHO Opi€HTOBaHMI HaBUAIBHUN KOMITeT aBianiiiHoi iHmycTpii (Airline
Industry Computer Based Training Committee);

ARIADNE — Koncopiiiym APIAJIHA s cranmapTu3anii oOMiHy HaBYaJIbHUM KOHTEHTOM
y €BpornetickkoMy cotosi (Alliance of Remote Instructional Authoring & Distribution Networks for
Europe);

CEN - C€Bpomneiicekmii komiTeT 31 crapmaptusanii (the European Committee for
Standardization);

DCMI — InimiatuBa Metaganux ayomniacekoro sipa (Dublin Core Metadata Initiative);

IEEE — Inctutyt imkeHepiB enekTpoTexHiku Ta enekTpoHiku (Institute of Electrical and
Electronics Engineers);

IMS GLS — Koncopuiywm riao6ansaoi ociti IMS (Instructional Management System Global
Learning Consortium);

ISO — Mixnaponna opranizamis 31 cranmaprusamii (International Organization for
Standardization) Ta iH.

PosrisiHeMo JisIbHICTD MIKHAPOJIHUX Ta PETiOHAILHUX OpPTaHi3alliil 3i cTaHaapTH3allii, sKi
€ HaWOLIBII 3HAYYIIIMMH B KOHTEKCTI cTannaptu3aiii Bumor a0 IKT HaBYaJIbHOTO TPU3HAYCHHS.

€sponeiicokuii  komimem 3i cmanoapmu3zauii  (the European Committee for
Standardization, CEN) — cTBOpeHHIi B SIKOCTI MDKHApOAHOT HeKoMepuiifHoi acomiarii (bproccens,
1975 p.) 3 METOW PO3BUTKY 3arajlbHOEBPONCHCHKUX CTAaHAAPTIB, TEXHIYHUX CrHerudikarrii,
CTIPUSHHSA TIATPUMII €BPONEHCHKOI €KOHOMIKHM Y CBITOBOMY PHHKOBOMY IIPOCTOPi, JT0OpOOYTY
rpoMaasH kpain €Bpormu. BimnmosimHo no mupextuu 98/34/EC, CEN € roioBHOIO MmiaThopMoro
IUISl TUTAaHYBaHHS, pO3pOOJICHHS ¥ 3aTBEP/KCHHS €BPONEHCHKUX CTAaHIAPTIB IS BCIX Taly3eu
CKOHOMIYHOI [isUTBHOCTI, 32 BHHSATKOM EIEKTPOTEXHIYHOI Ta TEJIeKOMYHIKAlidHOI, 3a sKi
BignoBimaneHi  CENELEC (The European Committee for Electrotechnical Standardization —
€Bpornelicbkkuii  KOMITET 3 eJeKTpoTexHiuHoi crangaptuzanii) Ta ETSI (the European
Telecommunications Standards Institute — €BpomnelcbkUii 1HCTUTYT TeEIEKOMYHIKaI[iHHIX
CTaHJIapTiB) BiMOBITHO.

Hapasi namionansHi opranu 33 eBpomelickkux jaepxkaB € wieHamu CEN Ta cmimbHO
NPALIOIOTh HAJl PO3BUTKOM cTaHAapTiB. L{i cTanAapTH MaroTh yHIKalbHUIl CTAaTyC, OCKIIbKM BOHU
OJIHOYACHO € ¥ HaIliOHATLHUMHU CTaHJapTaMu B KoXHiH 3 33 kpaiH-ydacHuub. Ilonag 60.000
TEXHIYHUX EKCIEpTiB, MPEACTaBHUKIB Oi3Hec-denepariiid, CHOXKUBYMX Ta IHIIUX TIPOMAJICHKHX
oprasizariiii 6epyThb ydacts y po6oti CEN. 3aramom 70 po3po0JieHHsI CTaHJapTiB 3allyuyeHO TOHA]
600 muH. daxiBimiB i 3arikaBieHuX ocib. 3ayBaXUMo, IO MPEICTAaBHUKKA YKpaiHU HE BXOMASTH JI0
HOro Komitety [19].

VY 3B’S3Ky 3 THUM, IO B €BPONEHCHKOMY PETIOHI MPOIEC HAaBYAHHS i 3arajloM OCBiTa TiCHO
MOB’s13aHi 31 CTPIMKAM PO3BUTKOM i BIIPOBA/DKEHHAM 1H(POPMAaNifHO-KOMYHIKAIlIHHUX TEXHOJIOTIH,
texHigHOIO pagoro CEN y 2007 pomi yrBopeHo crnienianbauii Texaigamii komiter CEN/TC 353 (TK
353), 3amadi s;koro moJsATalOTh y po3pobnenHi cranmaptiB IKT mis naBuanus. OcHOBHa inmes
nisutbHOCTI TK 353 — cnipusiHHS TiIBUIIICHHIO SIKOCTI €BPOIEHCHKOT POAYKIIii, CEpPBICIB 1 IPOIIECIB,
MOKpAIIEeHHS X CyMICHOCTI I 3HW)KEHHsS BUTpAT Ha BUPOOHWITBO, JJIS MIATPUMKHA HABYAHHS 3
BUKOpHCTaHHAM cydacHux IKT.
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Hapasi Bxxe po3po0JieHO 1 BIPOBAIKEHO P/l CTAaHIAPTIB, 30KpeMa, TaKi:

— EN ISO/IEC 19796-1:2009. Indopmariiitni TexHomnorii — HaBuanHs, ocBiTa i miaroroBka —
VYrpasminas, 3a0e3medeHHst SKOCTi W MeTpuku. — YactuHa 1: 3arampHuMA miaxin (awxen.
Information technology — Learning, education and training — Quality management,
assurance and metrics — Part 1: General approach) — po3pobnenuii Ha OCHOBI cTaHIApTy
ISO/IEC 19796-1:2005;

— EN ISO/IEC 19788-5:2014. Iadopmariiiai Texnomnorii — HaBuaHHs, ocBiTa i MiaroToBKa —
MertanaHni s HaB4anbHUX pecypciB — YactuHa 5: OcBiTHI enemeHTH (awen. Information
technology — Learning, education and training — Metadata for learning resources — Part 5:
Educational elements) — po3po0iienuti Ha ocHoBi cTtanaapty ISO/IEC 19788-5:2012;

— EN ISO/IEC 19788-3:2013. Iadopmariitai TexHomnorii — HaBuanHs, ocBiTa i miaroroBka —
MeTanaHi Juis HaBUaIbHUX pecypciB — Yactuna 3: basosuii mpodine 3actocyBanHs (auer.
Information technology — Learning, education and training — Metadata for learning
resources — Part 3: Basic application profile) — po3po6uiennii Ha ocHOBi crangapty ISO/IEC
19788-3:2011;

— EN ISO/IEC 19788-2:2012. Iadopmariitai TexHomnorii — HaBuanHs, ocBiTa i miaAroroBka —
MertanaHni Ui HaBUanbHUX pecypciB — Yactuna 2: EnemenTn myOniHCBKOTO simpa (auen.
Information technology — Learning, education and training - Metadata for learning resources
— Part 2: Dublin Core elements) — po3pobnenuii Ha ocHoBi ctanmapry ISO/IEC 19788-
2:2011;

— EN ISO/IEC 19788-1:2012. Indopmariitai Texnomnorii — HaBuaHHs, ocBiTa i MiArOTOBKA —
Mertanani ans HaBdanmbHUX pecypciB — Yactuna 1: Pamka (awren. Information technology —
Learning, education and training — Metadata for learning resources — Part 1: Framework) —
po3pobuiennii Ha ocHoBi cranaapty ISO/IEC 19788-1:2011;

— EN 15982:2011. Meranani a1 HaBUanbHUX MOXJIMBOCTeH (anen. Metadata for Learning
Opportunities (MLO) — Advertising);

— EN 15981:2011/AC:2013. €Bpomnelicbka HaBYyallbHa MOOUIBHICTH — BiIOMOCTI TPO
nocsirueHHs (anen. European Learner Mobility — Achievement information (EuroLMAI);

— EN 15943:2011. ®opmat HaB4anmsHUX mporpaM oOMiHy — Mogens ganux (auen. Curriculum
Exchange Format (CEF) — Data model [20].

TK 353 ticHO B3aeMoji€ 3 iHIIMM OPraHOM, BiAMOBINAIEHUM 3a CTaHJAPTH3AIII0 B cdepi
OCBITH, IO TaKOX HaIEXHUTh 10 cTpykTypr CEN — dopymy Texnomnoriit HaBuanus (Workshop on
Learning Technologies). YuacHuku QopyMy 3aiiMaloThCS pPO3POOJICHHSIM, TapMOHI3AIIE0 1
BIIPOBAKCHHSM CTAaHJApPTIB, crienudikariii, yroja, BUMOT i peKOMEHAAIH, y pa3i, IKIIo MmoaioHi
HIIIaTHBY 3a BIAMOBIIHMM HANpPsIMOM HE OJAEp)KaJId HAJEKHOTO PO3BUTKY B CBiTi, ab0 SKIIO
pilleHHs, TPUIHATI Ha MDKHApOJHOMY piBHI, HEOOXIHO aganTyBaTH JO €BPONECHCHKUX HOPM.
JlokymeHTH, po3po0ieHi B pamkax (opymy, € y ButbHOMY goctymi [13] i, 30KkpeMa, TOpKaroThCs
HACTYNHUX MHUTaHb: MOJEIIOBAHHS HAaBUAJIBHUX PE3YyJIbTATIB 1 KOMIETEHTHOCTEH, iX iHTerpamis 3
icCHyrouUMMU crienudikariisiMu Ta iH.

€BpomnelicbKUii KOMITET 31 cTaHJapTU3allii po3podise perioHanbHi CTaHAAPTH 3 OTJISAY Ha
riobanpHy nepcnekTuBy. Ykiananus «Bigencekoi yrogu» 3 ISO (MixkHapogHOIO opraHi3aliie€ro 3i
CTaHAapTHU3allii) YMOXJIMBWIO TapajelibHe pPO3pOOJCHHS €BPONEHCHKMX 1 MIKHApOJHUX
cranaaptiB. Hapasi 6iusbko 30 % cranpaptiB CEN e inenTnunumu crangapram [SO, mo no3sosnse
€BPOIEHCHKUM KpaiHaM peali3oByBaTH iX aBTOMATUYHO.

Incmumym inscenepie enexkmpomexuiku ma enexmpouniku — Institute of Electrical and
Electronics Engineers, IEEE — ne naiibinema B cBiTi npodeciiiHa CHinbHOTA, JiSUTBHICTH SKOT
CIpsSIMOBaHa, B MEPIILY Yepry, Ha 3aJOBOJICHHS iHTepeciB (axiBIliB BiMOBIJHUX Trany3el, TAKUX SK
CNIEKTPOTEXHIYHA, KOMIT'FOTEpHA Ta iH., 33151 PO3BUTKY IHHOBALIWHUX TEXHOJOTIH HAa KOPHCTH
mrocTBa. IcTopist cTBOpeHHs Ii€i acomiamii csrae mamekoro 1884 p., KoM eNeKTpHKa TiTbKH
MOYHMHAJA IHTEHCUBHO 1HTETPYBATUCH Y MPOLIECH JKHUTTEISUTBHOCTI CYCIILCTBA.

VY chepi yropmyBanHs BuMor Jo IKT HaBYabHOTO NMpHU3HAYEHHS 3HAKOBUM € PO3POOICHHIMA
IEEE cranpmapT ajisi TEXHOJIOTiH HaBYaHHS — KOHIENTyaJlbHAa MOJENb JUIs arperaiii (00’ eaHaHHS)
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pecypciBe HaBuanHs, ocBiTh W migroropku (IEEE 1484.13.1-2012. IEEE Standard for Learning
Technology — Conceptual Model for Resource Aggregation for Learning, Education, and Training).
KonmenTyanbHa MOIENb € CBOEPITHOIO OHTOJOTIEI0 ISl IHTEpIpEeTalii arperamii eleKTpOHHUX
pEeCypCiB JIIsl HABYAHHS, OCBITH 1 POQECIHHOT MiATOTOBKH.

BaxmmBoro inimiatnBoro B pamkax IEEE cramo ytBopenns Kowirery 31 cranmaprtusarii
TexHojoriii HaBuanHs — Learning Technology Standards Committee, LTSC, akpenutoBanoro Ha
pO3pOONIeHHST TEXHIYHMX CTaHAapTiB, croenudikaiiii, peKoMeHAalid s BIPOBaHKCHHS
iH(hOpMaIiHHO-KOMYHIKAI[IMHUX TEXHOJIOTiH B ocBiTy. KomiteT ¢dopManbHO Ta HepopMallbHO
B32€EMOJII€ 3 IHIIMMH OpraHi3alilisMu, y ToMy uucii, 3 koacopiiiymom IMS, ADL, CEN, ISO Ta iH.

Y komiteTi GyHKIIOHYE PsJl pOOOUUX TPYI, AiSUTBHICT SKUX B acmekTi ctangaptusaiii [KT
HaBYAJIBHOT'O IPU3HAYEHHS Au(epeHIiiiioBaHa 3a TAKUMU HalpsiMaMu:

— 1484.11 — Komm’'torepuzoBane HaBdanHsi (Computer Managed Instruction) — BU3HaYeHHS
(GyHKIIH, miaTpUMKa KOMITJIEMEHTAITiT Ta IHTerpallii ypoKiB, po3po0IeHNX 3 BUKOPHUCTaHHIM
PI3HUX KOMIT IOTEPHO OpPiEHTOBaHUX 3ac00iB;

— 1484.12 — Meranani HaByanbHHX 00’ekTiB (Learning Objects Metadata) — cuHTakcuc i
CEMaHTHKA METaJ[aHUX HABUAIBHHX 00 €KTIB, BU3HAUCHHS aTpPHUOYTiB, 00OB’S3KOBUX IS
aJIeKBaTHOTO OMUCY HaBYAJILHUX 00’ €KTIB;

— 1484.13 — Mopeni arperartii (00’ eHaHHS) pecypciB /Uil HaBYaHHS, OCBITH W mpodeciiinoi
migrotoBkn (Resource Aggregation Models for Learning Education and Training) —
PO3pOOIEHHS CTaHAPTIB i crenMdiKkaliii, mo CIpusITUMYTh PO3yMiHHIO, IPEJICTABICHHIO Ta
BiI0OpaskeHHIO arperailii pecypcis;

— 1484.20 — Omnuc xomnerenTHocteld (Competency Definitions) — po3poOiieHHS MOETi ONUCY
KoMIeTeHTHOCTer y ramy3i [KT.

Hapaszi pob6ounmu rpynamu I[EEE LTSC po3pobieHo HH3KYy CTaHAapTiB, IO
BUKOPHUCTOBYIOTHCS Y KOMITaHisIX Pi3HUX KpaiH cBity [5]. HalibinbIn 3HaKOBUMH € TaKi:

— 1484.20.1-2007 IEEE — CrangapT ais TEXHOJIOTiH HaBuYaHHS — Mojeinb JaHuX s
BuszHaueHHs komnereHTHOcTed (IEEE Standard for Learning Technology-Data Model for
Reusable Competency Definitions) — y ganomy ctangapTi 0coOJIMBO 3allikaBIeH1 KOMIIaHii,
1110 3aiIMalOThCs MOCTaYaHHAM OCBITHIX HOCIYT AJISl BEIMKHMX KOpPIOpALiii;

— 1484.12.1-2002 IEEE — Cranmapt Juis MeTaJaHux HaBuaabHUX 00’ekTiB (Standard for
Learning Object Metadata), sikuif TpakTHYHO KOXHa OpraHizaiis-po3poOHUK MparHe
peainizyBaTd B CBOil MPOYKIIii.

OxkpiM 11bOTO, PO3pOOJICHO Cepif0 TEXHIYHUX CTAHIAPTIB JAJS MiATPUMKH DPO3pOOICHHS
texnojoriii HaBuaHHs (IEEE Standard for Learning Technology), y sikux BimoOpaskeHO BUMOTH JIO
apXiTeKTypHd TEXHOJOTIYHUX CHCTEM HAaBYaJIbHOIO TPU3HAUEHHS, CTPYKTypH HaBYAILHOI'O
KOHTEHTY, CHCTEM YITPaBIiHHA HAaBYaHHAM TOIIO [23].

Koncopuiym znoéansuoi océimu IMS (Instructional Management System Global Learning
Consortium) — 11e BCECBITHsI Oprasizamis, cTBopeHa y 1997 p. 3a ygactio mpoBigHux y cdepi IT
KOMITaHIf, yps/JIOBUX Oprasi3amidd, yHiBepcHTeTiB pi3HHX KpaiH. Koncopumiym IMS po3pobmse
CTaHAAPTH, crierdikamii A7 pO3BUTKY 1 aJanTyBaHHS TEXHOJOTIH Il PO3BUTKY BHCOKOSKICHUX,
JOCTYIHHX OCBITHIX TIIOCIYT, 30KpeMa, pO3IOMAIJICHOTO, IUCTAHIIfHOTO HaBuaHHS. Hapasi
YYaCHHKH KOHCOPIIiyMy O€pyTh y4acTh y CTBOPEHHI HACTYITHOTO TOKOJIIHHS IU(PPOBUX OCBITHIX
MOCHYT, B SKUX TOETHYIOTHCS HOBi (hopMH IM(POBOTO KOHTEHTY, OLIHIOBAHHS, 3aCTOCYHKIB Ta
MOCITYT yTIPaBIiHHS.

IMonan 135 opramizamiii 3 ychoro cBiTy, JigepiB y cdepi TEXHOJIOTiH HaBYaHHS €
yaacaukamu IMS, y T.9. IBM, Microsoft, Oracle Corporation, KeMOpumKcpkuii yHIBEpCHTET,
VuiBepcurer Kamidopnii Ta in. 58% 3 HEX — me mpoBimHi Kopmopamii, 24% — Haikparii
IpEeJCTaBHUKHU OCBITHBOT raiysi, 18% — KoHCOpIiyMH Ta iepKaBHI opraHizarii.

Hapasi po3pob6ieHo B:xe monaa 20 cTaHAapTiB, IO 3HAWIUIM INMPOKE 3aCTOCYBAaHHS B
yChOMY CBiTi. ['0JJOBHOIO MipOI0 IIi CTAaHAAPTH MPU3HAYEHI JUIS MiJTPUMYyBaHHS PO3MOJiICHOTO,
JIUCTaHLIHHOrO HaBYaHHS, 3a0€3MeYeHHs BIAKPUTOCTI 3ac001B HaBYaHHS, CyMICHOCTI HaBYAIbHUX
cucTeM, OOMiHY JaHUMH B CHCTEMax BiIKpUTOIO HaBYaHHS TOILO.

56



ISSN 1998-6939. IHchopMauUirHi TexHonoriT B ocBiTi. 2014. Ne 20

HisuteHicTh pobGoumnx rpym y mexax IMS crpsimoBaHa Ha po3poOJEHHS CTaHIAPTIB LI

MiATPUMYBAaHHS CyMICHOCTI TEXHOJIOT1H HaBYaHHS 1 JuQepeHiiioBana 3a TAKUMHU HAIPSIMaMH :

Hoctyn s Beix (Access For All (AFA)) — crannmaptu s 3a0e3nedeHHs TOCTYITHOCTI,
IHKJTFO3UBHOCTI, TepcoHidikamii HaBYaIbHUX pecypciB Uil 3aJ0BOJICHHS MOTped ycix
KOPHUCTYBaYiB;

[laketn xontenty (Content Packaging (CP)) — cranpgapTu nansi miATPUMKH KOHTEHTY 1
peCypCiB pO3MOIIICHOTO HABYAHHS,

3aranpae cxoBumie (Common Cartridge (CC)) — cranmapTé sl CTPYKTYpyBaHHS,
myOutikanii, MOMMpPeHHs, MOMIYKY, aBTOPHU3Allii IIMPOKOTO CIIEKTPY KOJEKIIH eIeKTPOHHHX
OCBITHIX pecypciB, 3aCTOCYHKIB TOIIO;

Enexrponne noprdomio (ePortfolio (eP)) — crangaptu mis oOMiny nndpoBUME TaHUMHU, Je
MICTSATBCS CBIJIONTBA MPO HABYAHHS, OCBITY U MiJITOTOBKY, BiJIOMOCTI MPO KUTTEBUH JTOCBI
BUIYCKHHUKIB, IO CHpusi€ Oinbll e(pEeKTHBHOMY IOIIYKY MPOMO3WIIN BiJ MOTCHIIHHHX
poOOTOAABIIIB;

Haguanbhi indopmartiitai nocnyru (Learning Information Services (LIS)) — crangaptu pst
OiIATPUMKM ~ B3a€MO3B’S3KiB  Ta OOMIHY JaHMMH MDK CHUCTEMaMH HaBYaHHS Ta
aJIMiHICTPATUBHUMH, CTYJCHTCHKHMH, IHIIUMH PECYPCHUMH CHCTEMaMH, B T.4. OOMiHY
YYHIBCBKUMU PO UMY, HIJISIMH Ta pe3yIbTaTaMHi HaBYAHHS TOIIO;

[Momyx Ta ob6miH HaBuampbHUMH 00’e¢kTamu (Learning Object Discovery and Exchange
(LODE)) — BukopuCTaHHS CTaHOApTy CHpHUSE TIOJETUICHHIO TMPOLECy IOUIyKY,
3HaXO/DKEHHS HABYAIILHOTO KOHTEHTY, IIO 30€piracThCsi B EIEKTPOHHHUX Oi0MIOTEYHHX Ta
IHIIINX CXOBHIIAX;

CywmicHicth 3aco0iB HaBuaHHs (Learning Tools Interoperability (LTI) — cranmaptu s
HiATPUMKH B3a€EMO3B’SI3KiB, IEPEBAKHO, KOPEKTHOTO 3aIyCKy 3aCTOCYHKIB, OOMiHY JaHUMU
MDK CHCTeMaMH HaBYaHHS;

Cywmicuictp TectiB (Question and Test Interoperability (QTI) — Crammapta mns
pPO3pOOJIEHHSI, ONpAIfOBaHHSA, MEPEKHOr0 OOMIHY JaHMMM IIOJ0 TECTOBMX 3aBJaHb,
pe3yIbTaTiB TECTOBUX BUIIPOOYBaHb, OLIHIOBAHHS TOIIIO.

VY Mexax OKpecIeHHX HaIpsMiB BXXE PO3POOJICHO Psi/i BOKIMBUX CTAHAAPTIB, CEpel SKUX

BapTO 3raJIaTy TaKi:

Crenudikamist maketiB koHTeHTy (IMS Content Packaging Specification) — Bu3HaueHO
BUMOTH JI0 YHIBEPCAJbHOTO OIHKCY PECYpCiB Ta NepepaBaHHs HaBYAIBHOTO KOHTEHTY. Ll
crienudikaris Takok BUKOPUCTOBYeThes y ctanaapti ADL SCORM;

CywmicHicth HaBuanbHuX 3aco0iB (IMS Learning Tools Interoperability) — yHOpMOBYIOTBCSI
B32€MO3B’I3KM HABYAIBHOTO IHCTPYMEHTAPIIO 3 HABYAJIbHUM KOHTEeHTOM [17];

Hapuanpni iHdopmaniitni mocmyrun (IMS Learning Information Services) — BH3HaueHO
mpaBuiia OOMiHy JaHUMH (PO KOPUCTYBadiB, TPYNHU, HABYAIbHI KypCH, PE3yJIbTaTH TOIMIO)
MDK CUCTEMaMM yNpaBJliHHS HaBYaHHSM;

Crenudikarist cymicHocti TecTiB (IMS Question & test Interoperability Specification) —
onucaHo BUMoOrn a0 XML-gaHuxX, 10 BUKOPHCTOBYIOTHCS Ui OOMiHY HaBYaJIbHUMH
MmarepiajamMM, TNPU3HAYEHUMMH s JIarHOCTMKM 3HaHb, OLIHIOBAaHHS pE3yJbTaTiB
TECTyBaHHS;

Crnemmdikamis meragannx HaB4daiabHOTO pecypcy (IMS Learning Resource Meta-data
Specification) — ¢opmamizallisi MeTagaHNX PECypciB, MO0 BUKOPUCTOBYIOThCS Yy MpPOIIECi
HaByaHHs. Ll cnenmdikanis y3romkena 3i crenudikaiieo Merajgani HaB4aIbHIUX 00’ €KTiB
(Learning Objects Metadata), pospo6neniiit IEEE LTSC, a Takox BHUKOPHUCTOBYETHCS Y
crarnapti ADL SCORM [1818].

Hapasi minuii psix BiloMHX 1 BUBHAHWUX CBITOBOIO CHIBHOTOIO Miatdopm € cepTh(ikoBaHi

IMS, y Tomy uucini miardpopmu Cisco Systems, Moodle, Desire2Learn, Blackboard Ta in. Illupoke
BUKOPUCTAHHS CTaHIAPTIB i crenudikaniii IMS crpusatume CTBOpEeHHIO €IMHOTO iH(OpMAIiitHO-
OCBITHBOTO CEPEJOBHUIIA, PO3BUTKY HOBITHIX 3acCO0iB HaBYaHHS 3aBASKH 00 €IHAHHIO 3YCHIIb
PO3pOOHHKIB IPH CTBOPEHHI EIIEKTPOHHUX OCBITHIX pecypciB (EOP).

57



ISSN 1998-6939. Information Technologies in Education. 2014. Ne 20

Iniyiamuena 2pyna ADL (Advanced Distributed Learning Initiative Network) -—
opraHizaiis, fKa BHBYAE 1 MIATPUMYE pPO3MOJiIICHE HaBUaHHs, 3acHOBaHa y 1997 p. cmibHO
JeTIapTaMeHTOM TOJITHKH B cdepi Hayku i TexHonoridi CLIA ta MinictepctBoM ob6oponu CIIIA,
SK Mepeka pO3MOJIIEHOT0 HaBYaHHA, M0 3a0e3medyyBana O IMMPOKOMACIITAOHUN IOCTYI JI0
OCBITHIX pecypciB oJHOYacHO Oararbox KopucTyBadiB. Hapa3i ADL B3aemomie MiX ypsIoBHUMH,
NPOMMCIOBUMH N aKkaJeMIYHUMM OCEpeAKaMM JJsi CHpPUSHHS BIPOBAIKEHHIO MIDKHAPOJHUX
cnenudikamiii i crTaHAapTiB TPOSKTYBaHHS 1 MOMIUPEHHS HABYAJILHOTO KOHTEHTY.

Opnak, kmouoBolo po3pobkoro ADL crano ctBopenns SCORM — eTanoHHOi Mojeni
00’€KTy KOHTEHTY sl crinbHOro BukopuctanHs (Sharable Content Object Reference Model) —
AHTOJIOTIS «TEeXHIYHUX 301poK» crienudikaiiid 1 cTaHAapTIB IS CUCTEM TUCTAHIIIMHOTO HaBYAHHS.
Cepen 3microBux 0s10kiB SCORM MoXxHa BKa3aTH Taki:

— Orman: KoHIenTyalmsHI Bigiomocti BUcokoro piBHs (Overview: High-level conceptual
information);

— Mopgens arperamii (00’eqHaHHS) 3MicTy: M00ip, MapKyBaHHs Ta 30epiraHHs HaBYAIBHOTO
kouTeHTy (Content Aggregation Model (CAM): Assembling, labeling and packaging of
learning content);

— CepenoBullle BUKOHaHHS: YIPAaBIiHHA, Y T.4. 3allyCK, IepelaBaHHs JAaHUX, ONPAIIOBAaHHS
nommiok Ta iH. (Run-Time Environment (RTE): LMS’s management of the RTE, including
launch, content to LMS communication, tracking, data transfer and error handling);

— VYmopsaxkyBaHHS 1 HaBiramis: BIOpSAKYBaHHS 3MicTy Ta HaBiramis (Sequencing and
Navigation (SN): Sequencing content and navigation).

SCORM wMicTuTh BHMOTHM JI0 Oprasizamii HaBYAIbHOTO KOHTEHTY Ta CHCTEMH
JUCTAaHLIMHOTO HaBUaHHsS 3arajioM, BpaxyBaHHSA SKUX JO3BOJI€ 3a0€3MEUUTH CYMICHICTb
KOMITOHEHTIB 1 MOXKJIMBICTb 1X 6araTopa3oBOro BUKOPHCTAHHS.

Okxkpim 11poro, ADL 3aiiMaeThcst po3poOJIeHHSIM JOKYMEHTIB Pi3HOTO THITY:

— IlpakTHuHI HACTAHOBH — BHUCBITJICHHS PE3yJIbTATIB JOCIIPKCHb OIIHIOBAaHHS HABYAHHS, 1110
MOXe OyTH KOPHMCHHM /ISl BUKJIAgadiB, €KCIIEPTIB, IHCHEKTOPiB Ta iH. (HampUKIAZ,
«EdextuBricTs BeO-opieHTOBaHOTO HaBuaHHs» (‘Effectiveness of Web-based Instruction’),
«Uu HaBYArOTHCSI HAWOINBIN BIOBOJEHI cTyneHTH Oinbmie 3a iHmux?» (‘Do the Most
Satisfied Students Learn the Most?’);

— binmi xHATH — HAyKOBO OOTPYHTOBaHI MiJICYMKH 32 TEMAaTHKO, IO IIKABHTH BiJMOBIIHY
chinbHOTY (Hanpuknaj, «lHrerpamis O1oriB y HaBuansHUE Tporiec» (‘Incorporating Blogs
in Training and Education’), «/lo0ip xpurepiiB /s ouiHioBaHHS HaBuaHHS» (‘Selecting
Criteria for Evaluating Training’);

— TexHiuHi 3BiTH — pe3yabTaTH HAYKOBO-IOCTITHUX poOiT ADL 1110710 OIliHIOBaHHS HaBYaHHS,
BKJIIOYAIOTh TEXHIUHY JOKYMEHTAIlil0, 1€ MICTATbCA ONMHUCU METOJIB, CTATUCTUYHUIN aHai3
Toumo (Hampukiaaa, «YM MOXHA 3a PaxyHOK JOJATKOBOTO yacy B OH-JIAifH HaBYaHHI
MOKPAIUTH Pe3yJbTaTH HAaBYaHHS y TexHIKIB enekTponiku?» (‘Does Additional Time in
Online Training Result in Higher Learning Outcomes for Electronics Technicians?’),
«ukiiaHa MOzenb MOTHBAIIMHUX KOHCTPYKTIB Y BEO-OpPIEHTOBAaHUX HaBYAIBHUX Kypcax»
(‘A Cyclical Model of Motivational Constructs in Web-based Courses’) [12].

Takum umHOM, ADL cnpuse NpocyBaHHIO IHHOBAIIHHMX TEXHIYHHMX 1€ 1 KOHIICTIIIH,
MpaIioe HaJ po3poOJICHHSAM 1 BIPOBA/DKCHHSAM crenudikamiii i cramapTiB, iX iHTerpamii mis
MOJOJIAHHS PO301KHOCTEH MK paHHIM €TalmoM iX PO3BHTKY Ta IMOMIMPEHHSM Yy IPOMHUCIIOBIH
raiysi.

besymoBHe mimepcTBO y cdepi crammaprusamii B3arami, y T.4. crapmaprmsamii IKT
HaBUAIHHOTO TPU3HAUEHHA, HaANeXuTh ISO — Mixcnapoouiii opzanizauii 3i cmanoapmusayii
(International Organization for Standardization) [3; 4], sika 3 1947 poxy po3po0iisie cTaHAapTH
MPAaKTUYHO /ISl BCIX HAMpsMiB: Oi3Hecy, IPOMHUCIIOBOCTI, TEXHOJIOTiH TOIO. 3riHO 3i ctarTero 2.1.
ycraBy ISO, MeToro AismbHOCTI 1€l opraHizaiiii € CpusiHHs PO3BUTKY CTaHIAPTH3AIlI] Y CBITOBOMY
MacmTabl A TOJIETIIEHHS MIDKXHAPOJHOIO TOBapOOOMIHY 1 B3a€MOJONOMOIM, a TaKOX JUis

58



ISSN 1998-6939. IHchopMauUirHi TexHonoriT B ocBiTi. 2014. Ne 20

PO3LIMPEHHS CIiBPOOITHUAIITBA B Taly3i IHTENEKTyalbHOi, HAYKOBOI, TEXHIYHOI i E€KOHOMIYHOI
JisIsHOCTI [25].

VY chepi po3pobneHHS cTaHAApTIiB UIA  iH(QOPMAIiITHO-KOMYHIKAIHHIX TEXHOJOTIH
HaBYAIBHOTO MPHU3HAYCHHS BAXIMBOIO € criBrparst [SO 3 MKHapOJHUMH OpraHi3alisiMi, 30Kpema,
3 Mi>KHapOTHOIO eNeKTpoTeXHIYHOI0 KoMiciero (International Electrotechnical Commission (IEC)).
MinbiioHH JeBaiiciB y BCbOMY CBIiTi, IO MICTATh E€JIEKTPOHHI MPHUCTPOI, 32 JOMOMOTOI0 SKHX
BUKOPUCTOBYETHCS YU BHPOOJSIETHCSA €IEKTPOSHEPTisi, CTBOPIOIOTHCA 1 (YHKIIOHYIOThH 3TiHO 3i
CTaHAAapTaMH, po3poOJIeHUMH came MIKHApOIHOI0 €JIEeKTPOTEXHIYHOI KoMici€ro. 3acHOBaHa Yy
1906 p., s KoMicisi mepeTBOpUIIacS Ha BH3HAHOTO JIiJiepa 3 pO3pOOKH MiIXKHAPOJHUX CTaHJAPTIB
IUI. PI3HOTO pOJY €JEKTPUYHUX, EJIEKTPOHHHX, eJIeKTpoTexHiuHuX 3aco0iB. IEC miarpumye
CHiBpPOOITHHUIIbKY MNaTQOpMy KOMIIAHIM, MiANPUEMCTB, YPAIIB JJIs TpPOBEACHHA iX 3’13iB,
NPUNHATTA pillleHb Y KOHTEKCTI CTaHAapTU3allii, BPaXOBYIOUM KJIIOYOBI MOTPeOM KOKHOI KpaiHH-
y4acHUKa [24].

Baxxmueum migposninom ISO ta IEC € 06’ennanunii Texuidamii komiteT Nel (OTK Ne 1).
Excrniepty 11bOro KOMITETY 3aliMalOTbCsl MUTAHHSAMH, OB S3aHUMH 3 PO3POOKOI0, MIATPUMKOIO 1
nomupeHHsM crannaprtiB y coepi IKT, HEOOXiTHUX CBITOBOMY PHHKY Ui Y3TOIKECHHS BHUMOT
BUPOOHUKIB 1 CIIO)KMBAaYiB 32 PI3HUMU ITapaMeTpaMu:

— possutok cucteM [T Ta 3aco6iB ix po3poOKu;

— pe3ynbTaTHBHICTH i AKICTh MPOAYKTIB i cuctem IT;

— Oesneka cucteM IT Ta iHpopMmariitHuX pecypcis;

— TIOPTaTHBHICTH MPHKIAJHOTO MPOTPAMHOTO 3a0e3MeueHHS;

— yHiQikaIis iIHCTpyMEHTIB 1 3ac00iB po3po0OKH;

— y3romkeHHs IT-cnoBHuKa;

— EeproHOMIYHICTH JU3aliHy KOPHCTYBAILKUX 1HTEPQEHCiB TOMIO.

Yyacte B OTK Ne 1 goctynmna femeratam 3 Oyap-sSKMX KpaiH, SK 30BHIIIHIM, Tak i
yaacHukam [SO/IEC.

3nauna yactuHa pobot OTK Ne 1 posmominseTscs 3a MiJKOMITETaMH, KOXKEH 3 SKHX
MpaIoe HaJl PO3pOOKaMH y TMEBHIH raimy3i. BiTbIIicTs miaKOMITETIB BKIIOYAIOTH KiJbKa poOounx
rpyn. 3okpema, miakomiter 36 (SC 36) «IndopmarmiiiHi TexHONOTii B HaBYaHHi, OCBITI Ta
MiArOTOBIIY» BKITIOYAE ciM podounx rpym (PT):

— PI' 01 (WG 01): Cnosuuk (Vocabulary);

— PI' 02 (WG 02): Texnonoris B3aemogii (Collaborative technology);

— PI' 03 (WG 03): Marepianu ans Tux, xTo HaB4aeThes (Learner information);

— PI' 04 (WG 04): Yrpasninss i migTpIMKa HaBYaHHS, OCBITH 1 miarorosku (Management and
delivery of learning, education and training);

— PI'05 (WG 05): 3abe3meuenns skocTi i meckpuntuBHI pamku (Quality assurance and
descriptive frameworks);

— PIo6 (WG 06): Texnomorii miaTpumku Ta iHTerpamis creuudikamii (Supportive
technology and specification integration);

— PI'07 (WG 07): ITLET — kynbrypa, MoBa Ta inmuBigyamsHi nmorpedu (ITLET - Culture,

language and individual needs) [22].

Pesynaprarom cmiBmparii mixk OTK Ne 1 rta Iligkomiterom 36 min erigoro ISO crana
po3po0Ka IIMPOKOrO CHEKTPY CTaHAapTiB Ais yHopMmyBaHHs Bumor 1o IKT HaBuanbHOro
npu3HaveHHs. Po3riissHeMo OCHOBHI CTaHIapTU B Tany3i iHGOpMAaIiiHMX TEXHOJOTiH HaBYaHHS,
OCBITH Ta MPOQECIHOT MATOTOBKH, PO3pOOIICHI 3a3HaUEHUMH KOMITETaMU, Ta X XapaKTePUCTUKH:

1. ISO/IEC 2382-36:2013 — [ndopmariiitai Texnomnorii — CnoBHuk — Yactuna 36: HaBYaHHS,
ocita Ta miarotoBka (Information technology — Vocabulary — Part 36: Learning, education and
training). CraHgapT NpU3HAYEHWH I TOJIETIICHHS MIKIEPKABHOTO CIIIBHOTO PO3YMiHHS
OCHOBHHUX KaTeropiii B Tamy3i iH(pOpMaIiifHUX TEXHOJIOTi HaBYaNIbHOTO mpu3HaueHHsS. CraTyc:
oIy OJIiIKOBaHUA.
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2. Crammapt ISO/IEC 12785 — Iudopmamiiini texnomorii — HaBuanns, ocBiTa Ta
miaroroBka — YmakoBka KoHTeHTY (Information technology — Learning, education, and training —
Content packaging) ckiiagaeTbcs 3 TPbOX YaCTHH:

— ISO/IEC 12785-1:2009 — Yactuna 1: Indopmariiina moaens (Part 1: Information model). ¥V
CTaHAAPTI BHU3HAYECHO CTPYKTYPY MJaHUX, IO MOXYTh OyTH BHUKOpPHUCTaHi Jis OOMiHY
HaBYAJIbHUM KOHTEHTOM MDK PI3HUMM CHUCTeMaMH. TakoXX BiJOOPaK€HO KOHLENTYaJIbHY
CTPYKTYpY MOJI€Ni CXOBHINA KOHTEHTY Ta BHU3HAUYEHO CTPYKTYPHI B3a€MO3B’A3KH, THUIIH
JaHWX, KiJIbKICTh MPUITYCTUMHUX BXOJIKEHb JUIsl KOXKHOTO 00’ ekTa. CTaTyc: omyOIKOBaHHH.

— ISO/IEC 12785-2:2011 — UYacruna 2: Ilpu’sska XML (Part 2: XML binding).
Busnauaetbes, sk omnucatu 3a jgonoMororo XML Mopenb, onmucaHy B MONEPEIHbOMY
crangapTi. CraTyc: onmyOIiKOBaHHH.

— SO/IEC TR 12785-3:2012 — Yacrtuna 3: 3aranpHONPUIHATA TPAKTHKA Ta PEKOMEHJAIIT 3
BrpoBa/pkeHHs (Part 3: Best practice and implementation guide). ¥ cranmapTi BinoOpakeHO
crocoOm HOoro BUKOPHUCTAHHS /IS JOCSTHEHHSI BUMOT Toriepeauboro cranaapty — ISO/IEC
12785-1, mo € moximuum Bia cranmapty IMS GLC ‘Content Packaging’ (v1.2). Cratyc:
oIy OJIiIKOBaHUA.

3. IEC PDTR 18120 — Enexrponnwuii migpyunuk (e-Textbook). Cratyc: Ha cTanii po3poOKH.

4. ISO/IEC PDTR 18121 — Biptyansni excnepumentu (Virtual Experiments). Ctatyc: Ha
cTaii po3poOKH.

5. ISO/IEC 19778 — Iudopmaniiini texnonorii — HaBuanHs, ocBiTa Ta mnpodeciiiHa
migrotopka — KomaGoparuBaa TexHomnoris — CrinbHe poboue Mictie (Information technology —
Learning, education and training — Collaborative technology — Collaborative workplace). Ctanmapt
NpU3HAYEHUN JUId KOJAOOpaTMBHMX TEXHOJIOTIH, IO BUKOPUCTOBYIOTHCS JUISL HIATPUMKH
KOMYHIKaIlil MK y9aCHUKaM{ HaBUAIBHOTO IMpoliecy (YYHSIMH, BUATEISIME Ta iH.). BripoBamkeHHs
Ta BUKOPUCTAHHS IIMX TEXHOJOTIM CcIpHs€ HAKONMWYEHHIO BiJJOMOECTEH CTOCOBHO YYacHHUKIB
HABYAILHUX TPYI, a TAKOXK 3 KOJIa0OpaTUBHUM Cepe/IOBHILEM, (DYHKIISIMU, iIHCTPYMEHTaMH i T.1H.,
SIKI BUKOPUCTOBYIOTHCS IIAMH TPYIaMH.

CraHzmapT CKJIaJaeThCs 3 YOTHPHOX YACTHH:

— ISO/IEC 19778-1:2008 — Yactuna 1: Monens gaHHX A CHOUTBHOTO POOOYOro MicIs
(Part 1: Collaborative workplace data model). — CraTyc: omyOmikoBaHwHiA;

— ISO/IEC 19778-2:2008 — Yactuna 2: Mojenb JaHUX JJIs KOIA0OPaTUBHOTO CepeaoBUINA
(Part 2: Collaborative environment data model). — Craryc: omy0iikoBaHwHif;

— ISO/IEC 19778-3:2008 — Yacruna 3: Mopens panux konabopatuBHoi rpynu (Part 3:
Collaborative group data model). — Ctaryc: omy0mikoBaHHiA;

— ISO/IEC NP TR 19778-4 — Yacruna 4: HacraHoBH KOpWCTyBaueBi /s peaii3alii,
CIpOIICHHSI Ta TMOKpaimieHHs KonaboparuBHuX 3acTtocyHkiB (Part4: User guide for
implementing, facilitating and improving collaborative application). Cratyc: Ha cTanii
PO3pOOKH.

6. ISO/IEC 19788:2011 — Indopmaniiini TexHonorii — HaBuaHHs, ocBiTa Ta MiArOTOBKA —
Mertanani s HapganeHUX pecypceiB (Information technology — Learning, education and training —
Metadata for learning resources). OCHOBHMUM NpH3HAYEHHSM I[HOTO CTAaHIAPTy € BU3HAUCHHS
EIIEMEHTIB METaIaHuX Ta 1X aTpuOyTiB JUIA OMUCY OCBITHIX pecypciB. 30KpeMa, CIOAH BIIHOCSTHCS
NpaBWiIa, 32 SKUMH PETYJIOIOThH ICHTU(IKAIII0 eJIEMEHTIB JTaHuX Ta crenugikarii ix aTpuOyTiB.
Cra"mapT CKIQIAETHCS 3 ONUHAIISATH YaCTHH:

— ISO / IEC 19788-1:2011 — Yactuna 1: Pamka (Part 1: Framework) — MicTUTh €JleMEeHTH
JaHUX JJI1 OIHMCY OCBITHIX pecypciB; BH3HAUAIOTbCS NPUHIMIN 1 CTPYKTYpH AJIs
cnenudikarii OnuciB OCBITHIX PecypciB; 11eHTU(IKYIOThCS aTpUOyTH €JIEMEHTIB JIaHuX Ta
MpaBWJIa YIPaBIiHHS iX KOPUCTYBaHHAM. KITFOWOBI MPUHIMIN FOTO CTaHIAPTY pO3pOOIIEH]
3 ypaxyBaHHSIM BUMOT MOBHOI 1 KyJbTYPHOI aaliTHBHOCTI B yMoOBax riobanizarii. Craryc:
OITyOJIIKOBaHWUH;

— ISO / IEC 19788-2:2011 — Yactuna 2: Enementu mybnincekoro suapa (Part 2: Dublin Core
elements) — mpornoHyeThCsl 6a30BHI HAOIp €NIEMEHTIB JaHUX JJISl OIHCY OCBITHIX PeCypciB,
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3aMo3MYeHNX 3 HAOOpy eJIeMEeHTIB TyOMHCHKOTO Aapa Ta MPUHIUIIIB, TIOKIAJJCHUX B OCHOBY
ISO / IEC 19788-1:2011, TakuM YHHOM [emIO0 JOMOBHIOETHCS IMOMEPETHS YacTHHA
CTaHAAPTY 3 ypaxyBaHHSAM INUPIIOTO CHEKTpy moTped KopuctyBadiB. Craryc:

oIy OJTiKOBaHHIA;
— ISO/IEC 19788-3:2011 — Yactuna 3: bazoBuii mpodins 3actocyBanns (Part3: Basic
application profile) — Bu3HauaeTbcs MPOGdITL 3aCTOCYBaHHs, y SAKOMY  IUISXOM

BCTAHOBJIEHHS OOMEXEHb Ha BUKOPUCTAHHS JIESKUX EJIEMEHTIB JaHHUX BKAa3Yye€TbCH, SIK

MosxkHa Bukopuctat [SO / IEC 19788-2:2011. Cratyc: onyOniKOBaHU;

— ISO/IEC DIS 19788-4 — Yactuna 4: Texniuni enementu (Part 4: Technical elements).
Craryc: Ha cTafii po3poOKH;

— ISO/IEC 19788-5:2012 — Yactuna 5: OcgitHi enementn (Part 5: Educational elements) —
BU3HAYAIOTHCS OCBITHI acleKTH HAaBYAIBHUX PECYpCiB 3 OIJSMy Ha pi3HI KyJIbTYpHI,
niHrBicTHyHI acnekTH. Ctatyc: omy0OIiKOBaHUH;

— SO/IEC CD 19788-6 — Yactuna 6: JlocTynHIiCTh, PO3MOBCIO/PKEHHSI Ta IHTEIEKTyalbHa
BiacHicTh (Part 6: Availability, distribution, and intellectual property element). Ctaryc: Ha
cTafii po3pooKu;

— ISO/IEC NP 19788-7 — Yactuna 7: 3B’s3yBanns (Part 7: Bindings). Cratyc: Ha cramii
PO3pO0OKH;

— ISO/IEC DIS 19788-8 — Yactuna 8: Enementn manux s 3anuciB MLR (Part 8: Data
elements for MLR records). Ctaryc: Ha cTanii po3pooku;

— ISO/IEC DIS 19788-9 — YHactuna 9: Enementu manux mis ocio (Part 9: Data elements for
Persons). CtaTyc: Ha cTajii po3poOKu;

— ISO/IEC NP 19788-10 — Yactuna 10: Ilpodine 3acTocyBaHHS AJIsi €IEMEHTIB OCTYILY,
PO3MOBCIO/IKEHHS Ta iHTenekTyanbHoi BiacHocti (Part 10: Application Profile for Access,
Distribution and Intellectual Property (WIPO compliant) elements. Craryc: Ha cragii
PO3pOOKH;

— ISO/IEC NP 19788-11 — Yactuna 11: Ilepexin Bix LOM mo MLR (Part 11: Migration from
LOM to MLR). Craryc: Ha cTanii po3poOKH.

7. ISO/IEC 19796 — Iudopmariiiai TexHosyorii — HaBuaHHs, OCBiTa Ta MiJrOTOBKA —
VYupasminnas, 3a0e3nedenns akocTi Ta metpuku (Information technology — Learning, education and
training — Quality management, assurance and metrics). CtanmapT € 0a30BHM Ui OIHCY,
MOPIBHSAHHSA, aHAJ3y, YIPABIiHHS AKICTIO Ta BU3HAUYEHHS MiAXOMIB J0 3a0e3MeyeHHs AKOCTi. Bin
CJIyTy€ THCTPYMEHTOM JIJISl CIIIBCTABJIICHHS BXKE iICHYIOUHMX ITIJIXOMIB Ta 1X Y3TOJUKCHHSI Ha OCHOBI
3arajibHOi Mojemdi sKocTi. KilouoBMM eJeMEHTOM CTaHIapTy € paMKa JJIs OMHCY MiAXOIIB 10
omiHroBaHHA sikocTi (the Reference Framework for the Description of Quality Approaches).

Crannapt ISO / IEC 19796:2005 cknanaeTbes 3 MECTH YaCTHH:

— ISO/IEC 19796-1:2005 — Yactuna 1: 3aransamii miaxig (Part 1: General approach) —
MEepIIi KPOK B HAMpsMi MOOYI0BH rapMOHI30BaHOI MOJIeNi SKOCTi HaBYaHHS Ha ocHOBI [T.
— Craryc: omyOmiKOBaHMIA;

— ISO/IEC 19796-3:2009 — Yactuna 3: PexkomenmoBani meronum Ta merpuku (Part 3:
Reference methods and metrics) — rapMOHI30BaHHII OMMC METOMIB Ta METPUK,
PEKOMEHIOBAHUX ISl BIIPOBA/DKEHHS CHUCTEMH 3a0€3MedeHHsI SKOCTi, OIIHIOBAaHHS SKOCTI
3alliKaBJICHUMHU CTOPOHAMHM, SIKi 3aiiMaroThCs pO3pOOKOI0, PO3BHTKOM, yThimizamiero [T
CHCTEM [T HaBUAHHS, OCBITH 1 MiArOTOBKU. CTaTyC: OMyOIIiKOBaHHIA;

— SO/IEC PDTR 19796-4 — YactunHa 4: 3aransHONpUAHATA MPAKTUKA Ta HACTAHOBH IIOJIO
BrpoBakenHs (Part 4: Best practice and implementation guide). Cratyc: Ha cramii
PO3pOOKH;

— ISO/IEC DTR 19796-5 — Yactuna 5: fx BuxopuctoByBatu cramapt ISO/IEC 19796-1
(Part 5: How to use ISO/IEC 19796-1) Craryc: Ha cTauii po3po0Kw;

— ISO/IEC NP 19796-6 — Hactuna 6: Moaens onintoBanHs BianosigHocTi (Part 6: Conformity
Assessment Model). Craryc: Ha cTaznii po3poOku;
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— ISO/IEC NP 19796-7 — Yactuna 7: [Iponykuist Ta mocmyru — Bumoru (Part 7: Products and
services — Requirements). Ctaryc: Ha cTrafii po3poOKu.

8. ISO/IEC FDIS 20006 — IadopmariitHi TeXHOIOTIT IT HABYaHHS, OCBITH Ta MiATOTOBKH —
Mogeni kxommetentHocted (Information technology for learning, education and training —
Information model for competency). Cranmapr mnpu3HAYeHWH A ONKCY W BH3HAYCHHS
koMmmeTeHTHOCTeH y cepi IT. Hapasi cknanaeTsbes 3 TphOX 4acTHH:

— ISO/IEC FDIS 20006-1 — Yactuna 1: 3aransHa pamka Ta Mojelni komrnereHTHOCTeH (Part 1:
Competency general framework and information model). Cratyc: Ha cTazaii po3poOku;

— ISO/IEC DIS 20006-2 — Yactuna 2: Mogeni npodeciiinux piBaiB (Part 2: Proficiency level
information model). Ctaryc: Ha ctazii po3poOKu;

— ISO/IEC PDTS 20006-3 — Yactuna 3: Pekomenaartii mojo arperaiii (00’ €HaHHS) JaHUX
3a komnereHTHocTaMu (Part 3: Guidelines for the aggregation of competency information
and data). CraTyc: Ha cTafii po3poOKu.

9. ISO/IEC DTS 20013.2 — IadopmariiiftHi TeXHOJIOTIi B HaBYaHHI, OCBITi Ta MiJTOTOBII —
Konnenryansna Monens mist enekrpoHHoro moptdomio (Information Technology for Learning,
Education and Training — Conceptual Model for e-Portfolio information). Craryc: Ha cranii
pPO3pOOKH.

10. ISO/IEC 20016 — Indopmarniiini TexHoJoOrii B HaBYaHHI, OCBITI Ta MiATOTOBI —
HoctynHicTh MOB Ta iHTepdelicy B enekTpoHHoMy HaB4aHHi (Information technology for learning,
education and training — Language accessibility and human interface equivalencies (HIEs) in e-
learning applications) — B cTaHAapTi BU3HAYAIOTHCS NPUHIUMIN Ta MeTagaHl Ais MiATPUMKH
JOCTYIHOCTI iHTep(elicy B cepeloBHIaX €JIEKTPOHHOIO HaBYaHHA Ui YCIX KOPHCTYBadyiB, y T.4.
1151 0ci6 3 QyHKIIOHATBHUMHU OOMekeHHAMU. CKIIaIa€eThes 3 IBOX YaCTHH:

— ISO/IEC 20016-1:2014 — Yactuna 1: Pamka Ta peKOMEH0BaHA MOJEIH JJII CEMaHTHYHOT
cymicHocrti (Part 1: Framework and reference model for semantic interoperability). Cratyc:
OITyOJIIKOBaHWUH;

— ISO/IEC NP 20016-2 — Yactuna 2: IllabnoH ans BU3HAYEHHS PIiBHIB CEMaHTHYHOI
onno3HauHocTi (Part 2: Template for Specifying Levels of Semantic Unambiguity). Cratyc:
Ha CTaJii pO3pOOKH.

11. ISO/IEC 23988:2007 Indopmartiiini TexHonorii — Kojeke mpakTHUHOTO BUKOPUCTAHHS
iH(hopMaIifHUX TeXHONOTii B oniHtoBaHHi (Information technology — A code of practice for the use
of information technology (IT) in the delivery of assessments). [IponoHytoThCsl pekoMeHaAIIIT 1010
BukopuctanHs 3aco6iB IKT B oriHIOBaHHI Ta 3amKCi pe3yNbTaTiB Bi/IMOBiIeH PECTIOHICHTIB Y TPhOX
BHUMipax: TUIH OIIHIOBAHHS, €TAIX OIIHIOBAHHS, TEXHOJOTiuHi acekT. CTaTyc: omy0IiKOBaHUH.

12. SO/IEC 24703:2004 — Indopmamniiini TexHomorii — Iaentudikaropu ydacHHKIB
(Information technology — Participant Identifiers). Ilpu3naueHns ctannapTy mosisrae y BU3HaYeHHI
TUIIB JIAaHUX ieHTH(IKATOPiB, M0 MOXYTh OyTH TMOB’si3aHi 3 IMEHAMH yYaCHUKIB HABUAIBHOTO
nporecy — KOPUCTYBadiB, BUUTENIB, TPy, OpraHi3amiid, HaBYaIbHUX 3akiamiB tomo. Craryc:
oIy 0JIiIKOBaHUHA.

13. ISO/IEC TR 24725 — Tudopmarifini TexHoJIOrii B HaBYaHHI, OCBITI Ta MiJrOTOBI —
Texnoorii miaTpuMku Ta crieriansHa 30ipka (Information technology for learning, education and
training — Supportive technology and specific integration). B cranmapti MicTuTbCS yHi(hiKOBaHHIA
CIIOBHHK, CUCTEMaTHKa Me[ia- i miar(GOpMHUX TEXHOJIOTiH, a TAKOX OMKC MPOLECiB, HEOOXiTHIX
JUTSS BUKOHAHHS BU3Ha4YeHHMX (yHKIIH 1 miarpumku [KT-opieHTOBaHUX cepeloBUIl HaBuaHHsS. B
CTaHAAPTI TAKOX MICTATHCA MPHUKIATN TOTO, SIK 1 KOJM MOXXHA BHKOPHCTOBYBAaTH TEXHOJIOTIT ISt
MiATPUMKH HaB4YaHHs 3 BuKopucTanHsM IKT. Cknanaersbcs 3 TBOX YaCTHH:

— ISO/IEC TR 24725-1:2011 - Yacruna 1. Pamka (Part 1: Framework). Cratyc:
oIy 0J1iIKOBaHUH;

— ISO/IEC TR 24725-3:2010 — Yactuna 3: Takconomis tuiatopmu Ta cepenopuima (Part 3:
Platform and Media Taxonomy (PMT). Craryc: ony0iikoBaHH.

14. ISO/IEC 24751 — IndopmamiiiHi TexHomorii — I[HmuBigyamizoBaHa aJanTHBHICTH 1
JIOCTYIHICTh B HaBYaHHI, OCBiTI Ta mpodeciinii migroroBmi  (Information technology —
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Individualized adaptability and accessibility in e-learning, education and training). Cranmapt
ISO/IEC 24751:2008 po3pobicHuii 3 METOIW 33J0BOJICHHS TMOTpeOd ocid 3 0O0MEeKEeHUMHU
MOXIUBOCTAMH. CKIIQTA€ThCA 3 TPHOX YACTHH:

— ISO/IEC 24751-1:2008 — Yactuna 1: Ctpykrypa ta etamonna mojenb (Framework and
reference model). CtaTyc: omyOikoBaHHii;

— ISO/IEC 24751-2:2008 — Yactuna 2: OcoOucti motpeOu Ta mepeBaru mnpu mudpoBoMy
nmoctayanHi B cuctemi «Jloctyn s Beix» («Access for ally personal needs and preferences
for digital delivery). Cratyc: onmy0IiKOBaHHUM;

— ISO/IEC 24751-3:2008 — Yactuna 3: Onuc nudpoBux pecypciB y cucteMi «Joctynm mis
Bcix» («Access for all» digital resource description). Crartyc: omyOmiKOBaHUIA.

15. ISO/IEC TR 24763:2011 — Indopmarriiini TexHomorii — HaByanHs, ocBiTa Ta miATOTOBKA
— KoHmenTtyajibHa eTaJloOHHa MOJIENb JUIsl BijioMocTelt ipo komrereHTHOCTI (Information technology
— Learning, education and training — Conceptual Reference Model for Competency Information
and Related Objects). B cranmapri BH3HA4Yae€ThCS KOHIENTyallbHAa €TAaJOHHA MOJEINb, SKa
CKIIaIA€ThCA 3 OIKMCIB eleMEHTiB, aTpubyTiB Ta B3a€MO3B’A3KiB MK HMMH. 1i BUKOpHCTaHHS
JOITBHE JUTSl BU3HAYCHHS B3a€MO3BS3KIB MK TaKUMHU TOHSATTSAMHU SK KOMIIETCHTHICTh, 3HAHHS,
HaBWYKHM, 3Ai0HOCTi, KBamidikaiis, TPOAYKTUBHICTh, JAWJAKTHYHI Il Tomo B cdepi
iH(hOopMaI[iHHUX TEXHOJOTi HaB4YaHHA, OCBITH 1 mpodeciiiHoi miaroroBku. B crangapri 3i0pani
BIZIOMOCTI PO YYaCHHMKIB OCBITHBOTO IIPOLIECY, €IEMEHTH IIbOTO MPOIECY Ta B3aEMO3B’S3KH MiXK
HUMU B Mexax [T cucrem, 1110 BUKOPHCTOBYIOTBCS JJIs YIIPABIIIHHS, PO3BUTKY, OIUCY, NIEpe1aBaHHs
Y OLIHIOBaHHS BIiZIOMOCTEH NP0 KOMIETEHTHOCTI YM iHIII MOB’s3aHi 3 HUMHU 00’ekTH. CTaryc:
oIy OJiKOBaHU.

16. ISO/IEC TS 29140 — Indopmarilini TexHOJOTII B HaBUaHHI, OCBITI Ta mpodeciiHii
migrotopmi — [lepemimenHss ta MoOinpHI Texnojorii (Information technology for learning,
education and training — Nomadicity and mobile technologies). B crangapTi BU3Ha4eHO €TalOHHY
MOZIeb MOOUIBHOTO HaBYaHHS, L0 MOXE OYTH BHKOPUCTAaHa pO3POOHUKAMHM IPOPAMHOTO
3a0€3MECUCHHS, BYMTEISIMH, YYHSMH/CTyIEHTaMH Ta IHIIMMHU 3alliKaBICHUMH OCOO0aMH IS
MiITPUMKH CEPEIOBUINA MOOLTBHOTO HaBYaHHs. CKIIAJae€ThCs 3 IBOX YACTHH:

— ISO/IEC TS 29140-1:2011 — Yactuna 1: Ertamonna moxmens mnepemimenns (Part 1:
Nomadicity reference model). Ctaryc: omy0mikoBaHuii;

— ISO/IEC TS 29140-2:2011 — Yactuna 2: [Hdopmaniiina MOAENs Jisi MOOLTBHOTO HaBYaHHS
(Part 2: Learner information model for mobile learning). Ctaryc: ony06nikoBaHwHiA.

17. ISO/IEC TR 29163 — Iadopmariiini TexHosnorii — ETanonHa Moaens 00’ €KTa KOHTEHTY
JUTS CTITLHOTO BUKOpUCTaHHS — TpeTe BuianHs (Information technology — Sharable Content Object
Reference Model (SCORM®) 2004 3rd Edition). ¥ cranmapTi, mo ckiamaeTbcst 3 4-X 4acTuH,
BiI0OpasKeHO OTJIsI/] €TATOHHOT MOIeTi 00’ €KTa KOHTEHTY 1 crijibHOro Bukopuctanus (SCORM):

— ISO/IEC TR 29163-1:2009 — Yactuna 1: O630p. Bepcis 1.1 (Part 1: Overview Version 1.1).
Craryc: omy0IiKOBaHUH;

— ISO/IEC TR 29163-2:2009 — Yactuna 2: Bepcist 1.1 06’eqnanoi moneni konteHty (Part 2:
Content Aggregation Model Version 1.1). Cratyc: omyOmiKoBaHwHif;

— ISO/IEC TR 29163-3:2009 — Yactuna 3: Bepcis 1.1 cepenosuma peanapHoro vacy (Part 3:
Run-Time Environment Version 1.1). Ctaryc: ony0iikoBaHwMif;

— ISO/IEC TR 29163-4:2009 — Yactuna 4: Bepcis 1.1 mocmimoBHOCTI Ta nepemimenss (Part
4: Sequencing and Navigation Version 1.1). CraTtyc: omy0ikoBaHUH.

18. ISO/IEC 29187 — Iudopmariitai TexHomorii — ImeHTudikamis BUMOT 3a0e3MedYeHHS
CEKPETHOCTI BiIHOCHO HaBuYaHHs, OCBiTH 1 miarotoBku (Information technology — Identification of
privacy protection requirements pertaining to learning, education and training (LET). B crangapri
BH3HAYAIOTHCS] BUMOTH III0JI0 OOMEXEHB Y CTBOPEHHI, BAKOPHCTaHHI, 0OMiHY OCOOMCTUMU JTaHUMU;
NPUHINIY, TPaBUIa 3aXHCTy MPHUBATHUX MAaHUX Cy0’€KTiB OCBITHBOTO mporecy. CKiamaeTscs 3
TPHOX YACTHH:

— ISO/IEC 29187-1:2013 — Yactuna 1: Ctpykrypa # eranonna mozaens (Part 1: Framework
and reference model). Craryc: ony0iikoBaHwMif;
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— ISO/IEC NP 29187-2 — Yactuna 2: PexomeHpanii Ajis ympaBiiHHS JKATTEBUM IIMKIOM
nmoBiiomyieHb Ta ocoOmctuuMm ganumu (Part 2: Guidelines for information life cycle
management and EDI of personal information). Craryc: Ha cTanii po3po0Oxw;

— ISO/IEC NP 29187-3 — Yactuna 3: baratomoBHmii cnoBHuk (Part 3: Multilingual
Vocabulary) [26].

B po3pobrnenux cranmapTax BimoOpakaeThbCs JOCUTHh IIMPOKHI CHEKTP PI3HUX ACTICKTIB
yHOpMyBaHHA BHMOT 10 skocTi IKT HaB4anpbHOTO NpW3HAYEHHS, M0 Ma€ TEHICHIIO JI0
nojanemoro 3pocrands. Crapmaptu  ISO  mpoxomars perenpHy —ampoOarlifo, IMOCTiHHO
J0OTIPAIbOBYIOTECS  Ta OHOBIIOIOTHCS, MO0 3a0E3MEeYNTH HAICKHHHA pIBEHb SKOCTI Yy
MibkHapogHoMy mpoctopi. Hapazi ISO e HaiOimpmmM y CBITI pO3pOOHHKOM MDKHApPOIHUX
CTaHJIAPTIB.

Crning 3a3HaunTH, 00 ceprudikamis 3a [SO, TOOTO MOKyMEHTaIbHE MiATBEPKCHHS
BIZIMOBIAHOCT] MPOJYKLIi YM MOCIYr BUMOIaM, BH3HaueHUM 3a cTanaaptamu ISO, He rapanrye
Bucoky skicte IKT HaBuanpHOro mnpusHaueHHsd. OpHaK, BIJNOBIOHICTP LM BHUMOTaM €
HeoOXi/THOI0, X04 1 He IOCTaTHLOI0, YMOBOIO iX BUCOKOT SIKOCTI [7].

Hlomo Ykpainu, To, Oymyun wiernom ISO 3 2001 poky, BoHa TakoK akKTUBHO Oepe ydacTh y
poboTi psamy xomiteriB i miakomiteriB ISO. 3okpema, B ramysi iH(opMamiifHO-KOMYHIKAIIITHIX
TEXHOJIOTIH CIiJ BIA3HAYUTH y4acTh y:

— JTC 1/SC 2 — VuiBepcanbuumii kofoBanuii HaOip cumoiB (Universal coded character set);

— JTC 1/SC 7 — IIporpamua ta cuctemMHa imkeHepis (Software and systems engineering);

— JTC1/SC22 — MoBu mnporpaMmyBaHHS, iX CEpeIOBHINAa Ta CHCTEMHI iHTepdeiicn
nporpamHoro 3abe3neueHHst (Programming languages, their environments and system
software interfaces);

— JTC 1/SC 27 — Metomu 3axucty IT (IT Security techniques);

— JTC 1/SC 35 — InTepdeticu xopuctyauis (User interfaces);

— JTC1/SC 37 — Biometpis (Biometrics);

— JTC 1/SC 25 — O0’ennanns iHpopManiiHO-TEXHONIOTIYHOTO oOnanHanHs (Interconnection
of information technology equipment);

— JTC 1/SC 34 — Omnwuc nmoxymeHTa Ta MoBU mporpamyBaHHs (Document description and
processing languages [11].

Hamnra nepsxaBa 311iliCHIOE TOCTYIIOBI KPOKHM B HANPsIMi 1HTerpailii BITYM3HSIHHUX MPOIECIB J0
€BPONEHCHKUX 1 CBITOBHX. BapTto 3ragaru npuiiHatuii BepxoBHoro Panoro Ykpainu 3akon Ykpainu
«IIpo BHeceHHs 3MiH 10 3akoHy Ykpainu «lIpo cranmapTu, TeXHIYHI perjlaMeHTH Ta MpoLeaypU
omiHku BiamoBigHOCTI» Big 31.05.2007 p. Ne 1107-V, 3rigHO 3 SIKUM «HAI[IOHANBHI CTaHJApPTH,
perfIaMeHTH Ta MPOLEAYPH OIHKH BiIOBIIHOCTI MalOTh PO3POOJIATHCS HA OCHOBI MIKHAPOJHHUX
CTaHJIAPTiB, SIKIIO BOHU BXKe MPUUHATI abo mepeOyBaloTh Ha 3aBepHIANIbHINA cTaaii po3poOIIeHHS
[9].

YOponoBX OCTaHHIX PpOKIB B VYKpaiHi NPUHHATO Ta BHOPOBALKEHO pAJ BaXIUBUX
HOPMAaTUBHUX JOKYMEHTIB:

1. lepkaBHUX 3aKOHIB i TOCTAHOB:

— 3axon Ykpainu «[Ipo HamionansHy nporpamy indopmaTu3aniin;,

— 3axoHn Ykpainu «IIpo crangapruzaiitoy;

— TlonoxxeHHS PO eNEKTPOHHI OCBITHI pecypcHu;

— TlonoxxeHHS PO AUCTaHIIHHE HABYAHHS Ta iH.

2. lep’kaBHUX CTaH/IAPTiB:

— JCTY 2844-94. TIporpamui 3acoon EOM. 3abe3neueHns sskocti. TepMiHU Ta BU3HAUCHHS;

— JACTY 2851-94. Ilporpamui 3acoou EOM. /lokyMeHTyBaHHS pe3yabTaTiB BUIPOOYBaHb;

— JACTY 2850-94. IIporpamui 3acoorn EOM. IToka3HuKH i METOIN OIiHIOBAHHS SIKOCTI;

— JICTVY 2853-94. IIporpamui 3acobu EOM. IlinroroBieHHs i nmpoBeAeHHs BUIPOOYBaHb Ta
iH.

3. JlepkaBHHUX CTAaHAAPTIB, ayTCHTUYHUX MIXKHAPOIHUM:
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— JACTY ISO/IEC 13236:2003 Indopmariiini Texnonorii. fkicte mocmyr. OcHOBHI
TIOJIOKECHHST;

— JACTY ISO/IEC 12119:2003. Iadopmarmiiiai TexHonorii. Bumorm mno sSKocTi makeTiB
MpOrpaMHUX 3ac00iB Ta BUIIPOOYBAHHS.

— JICTY IEEE Std 1484.12.1:2006 Indopmariitai texHomorii. MeTagani HaBYalbHUX
00 ' €KTIB;

— JICTVY-IT CWA 14645:2009 Indopmarmiitai TexHomorii. JlOCTymHICTh allbTepHATHBHUX
MOBHHUX BEpCiii HABUYAIILHOTO PECYpPCY B METaIaHUX HaBUAIBHUX 00’ €KTIB;

— JACTY CWA 14643:2010 Indopmariiiini TexHonorii. HactaHoBu 1100 iHTEpHAIiOHATI3aIi{
MeTaJaHuX HaBYaJIbHHUX 00 €KTIB;

— JICTVY ISO/IEC 19796-1:2010 Indopmamiiini TexHoxorii. Hapuanss, ocBita Ta TpeHyBaHHS.
KepyBanHns gKicTro, rapaHTii Ta METpHUKH siKOcTi. YacTuna 1. 3aranbHuid miaxif Ta iH.
Opnak, JUisi mepeBakHO1 OIMBIIOCTI ICHYIOYMX MDKHAPOTHUX CTaHAApTIB JIOCI HE iCHYE

BITUYM3HSHUX aHAJIOTIB, IO 3HAYHO YMOBUIBHIOE MPOIlECH CTaHIaPTHU3aIlil HAI[IOHATLHUX PO3POOOK
y rany3i iHpopMalliiiHo-KOMyHIKaliiiHUX 3aco0iB HaBUanbHOTO Tpu3HaueHHS. CydacHi CBITOBi
TEHJICHIIi1, OKpIM IHTEHCHBHOTO PO3BUTKY iH(OpMaTH3allii OCBITH, OKPECIIOIOTh HOBI MPOOJIEMHU:
3a0e3MeyeHHs] TPOCKTYBAaHHS, pO3POOJEHHS 1 BOPOBAKEHHS SKICHUX  iHOpMaIliitHo-
KOMYHIKaI[ifHUX TEXHOJIOTi1i HAaBYAJIHHOTO NMPH3HAYCHHS, SKi O 3aJJ0BOJIBHSIIN HE JIMIIE TEXHIYHI
Ta EPrOHOMIYHI BHUMOTH, & ¥ BUMOTH TICHXOJIOTIYHOI, IMEJAroriyHOi HAyKHW, JHJAKTUKUA. Xo0ua
VYkpaina gomydmiacs A0 BIPOBADKCHHS BH3HAHMX MDKHAPOJHUX CTAaHNAPTIB [Ie HA IMOYATKY
XXIcr. Ta BXKe peamidyBaja HU3KY 3axXO[iB, BCE X HHHI CTaHJApTH3aIlis Ta IIOHAWMEHIIa
yHi(iKaIisl MIX0/iB 0 BA3HAYCHHS SIKOCTI HABYAIBHUX KOMIT FOTEPHHUX MPOrpaM, 3ac00iB, CHCTEM
TOIIO 3ATHUINAETHCS TOCUTh HU3BKOIO.

BucHoBku. Po3poOneHHs i nmpuifHATTS MiKHapoaHuX cranmapTiB y ramysi IKT 3 meroro
3a0e3MeueHHs iX SKOCTI € HEBiJI'€MHOIO CKJIAQJOBOIO TIporecy po30yaoBH iH(OpMamiifHOTO
CYCHUIBCTBA. YTIPOBA/DKEHHS SKICHHUX, BIIKPUTHX, (PYHKI[IOHATBHO CYMICHHX 1 3yMOBIICHHX
MIOMTUTOM CTAaHJAPTIB, Y SKUX BPAaXxOBAaHO BUMOTH H IMOTpeOW yCiX 3allikaBICHUX CTOpPiH, Hapasi €
KIIFOYOBHM eJleMeHTOM po3BUTKY 1 mommpeHHst IKT, parionamizamii BUTpar Ha iX po3poOKy i
BJIOCKOHAJIEHHS, 11J0 0COOJIMBO aKTyaJIbHO JJISl KpaiH 3 MEePeXiIHOI0 €KOHOMIKOIO.

OCHOBHHMM 3aBJaHHSIM MDKHApOAHOI CTaHAapTHU3allii € CTBOPEHHS CEpelOBHUINA, SKE
3a0e3nevynsio 6 JOCTyN CIIOKHUBAUiB JI0 MOCIYT Y OyAb-IKOMY PETiOHI CBIiTY, HE3aJIEXKHO BiJl 3aC00iB
1 TEXHOJIOTIH, sIKi BOHM BUKOPHUCTOBYIOTh. Pe3ynmbTaToM Moaudikamii MiKHapOJHUX CTaHJIIAPTIB €
CTBOPEHHS ayTeHTUYHUX JePKaBHUX CTaHJAPTIB, 10 BU3HAYAIOTh OCHOBHI BUMOTH J10 3ac00iB IKT
HaBYAIbHOTO NMPHU3HAUEHHS, CIYyTYyIOThb FapaHTOM iX O€3MeYHOCTi IJIi BUKOPHCTAHHS B OCBITHIX
LIAX.

Po3po0OiieHHst craHmapTiB BUMarac BUBRXKEHHUX HayKoBHX miaxoxaiB. llpum ix pospoOii
HEoOXiTHO BUBYATH BXKE ICHYIOYi, OI[IHIOBATH CTYMiHb IX BiJMOBIJHOCTI Tramy3i 3acTOCYBaHHS,
TapMOHI3yBaTH 3 MiKHapoAHUMH BuMoramu. CTaHAapTH TMOBWHHI BiJNOBIIATH MPHHIIMIIAM
MOBHOTH 1 HECYTIEPEYHOCTI HOPMATUBHOI 0a3H.

OxpiM CTaHIApTIB, TEXHIYHWX PETJIAMEHTIB 1 BHMOT, AaKTyaJbHUM € pPO3pOOJICHHS,
YHOPMYBaHHSI ¥ BIPOBAPKCHHS CUCTEMH IICHXOJIOTO-TIEAAroriYHuX BHMOT 10 3aco0iB IKT
HABYAJILHOTO MPU3HAYCHHS, [0 3YMOBIIOE€ HEOOXIHICTh MOJANBINTNX HAYKOBUX PO3BIIOK Y I[bOMY
HarpsMi.
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Zaporozhchenko Yu.G.

Institute of Information Technologies and Learning Tools of NAPS of Ukraine

STANDARDIZATION OF THE REQUIREMENTS TO THE ICT IN
INTERNATIONAL EDUCATIONAL ENVIRONMENT

The effective tool of quality control the standardization is which includes a set of rules,
regulations and requirements for product quality. The development and adoption of international
standards in the field of ICT in order to ensure their quality is an integral part of the process of
building the information society. The introduction of high-quality, open, interoperable and
standards-related demand, which takes into account the requirements and needs of all stakeholders,
is now a key element of development and diffusion of ICT, streamlining costs for their development
and improvement, which is particularly important for countries with transition economies.

In the article the necessity of standardizing of the requirements to ICT of educational
purposes is grounded. The basic types of documents on technical regulation and standardization are
represented. The activities of leading international and regional initiatives and organizations whose
activities, among other things, aims to standardize requirements to educational ICT (ISO, CEN,
IEEE, IMS, ADL), and their main projects, are reflected. The local problems and achievements in
this field are outlined.

The aim of the paper is to reflect international experience in the standardization of the
requirements for educational ICT, in view of globalization and integration processes.

Key words: information and communication technology, standard, standardization,
certification, quality.

3anopoxkuenko FO.I'.

HHeTuTyT HH(pOPMAaLIMOHHBIX TexHoJI0rHil U cpeacTs o0yuyenust HAITH Ykpaunnsbi

CTAHJAPTU3AIIIA TPEBOBAHUW K CPEACTBAM MKT YYEBHOI'O
HA3ZHAYEHUA B MEXKXKAYHAPOIHOM OBPA3OBATEJIBHOM ITPOCTPAHCTBE

D¢ hexkTUBHBIM CPEACTBOM yIpaBJIeHUs KadecTBOM, B ToM uucie B chepe KT yueGHOrO
Ha3HA4YEHMs, SBJISIETCS CTaHIapTU3ALMsL, KOTOPask BKJIIOYAeT KOMILJIEKC HOPM, ITPAaBUI U TpeOOBaHUN
K KayecTBy mpoaykuuu. PazpaboTka u npuHATHE MEXIyHapoAHBIX cTaHaapToB B obmactu UKT c
LeJIbI0 00ecreueHuss UX KadyecTBa SIBJIETCS HEOThEMJIEMOM COCTaBIIAIOLIEH IMpoliecca pa3sBUTHS
uHGOpPMALMOHHOTO  obuiecTBa. BHeApeHHe  KayeCTBEHHBIX, OTKPBITBIX, (YHKLIHMOHAIBHO
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COBMECTUMBIX M OIpPEICNsIeMbIX CIOPOCOM CTaHAAPTOB, B KOTOPBIX YYTCHBI TpeOOBAaHUS U
MOTPEOHOCTH BCEX 3aMHTEPECOBAHHBIX CTOPOH, B HACTOAIIEE BpEMS SBISETCS KITFOUEBBIM
aIIeMEeHTOM pa3BUTHs U pactpoctpanenus UKT, panmonanu3anum pacxooB Ha WX pa3padOTKy H
COBEpIICHCTBOBAHHE, YTO OCOOCHHO aKTYyaJIbHO AJISl CTPaH C MEPEXOTHON SKOHOMHUKOH.

B cratee oOocHOBaHa HEOOXOIMMOCTH CTaHAAapTH3amuM TpeboBaHmWil K cpeactBam MKT
yueOHoro HasHaueHus. IlpeacraBieHbl OCHOBHBIE BMJbl HOPMATHUBHBIX JOKYMEHTOB B cdepe
TEXHUYECKOTO pEryJIMpOBaHMA M CTaHIApTU3alMU. PaccMOTpeHa HAesITEeNbHOCTh BEAYLIMX
MEXIYHApOJHBIX M PErMOHAIBHBIX WHUIMATUB, OPTaHMU3ALMM, AEITEIbHOCTb KOTOPBIX, CpeIu
mpodvero, HampasJieHa Ha cranaapTu3anuio TpedoBanuii k UKT yuebnoro naznauenus (ISO, CEN,
IEEE, IMS, ADL) u ux ocHOBHble pa3paboTku. OYepyeHbl OTEYECTBEHHBIC MPOOIEMBI U
JOCTYKEHUS B JAHHOM HallpaBJICHUU.

Llenbio CTaThy SABJISIETCS OTPAXKEHUE MEKIYHAPOIHOIO OIbITAa CTAHJAPTH3ALNN TpeOOBaHUM
K cpe/icTBaM MH(OPMAIIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH yueOHOro Ha3HAueHHUs, C yUETOM
rino0anu3aoHHbIe, HHTETPAllHOHHbIE ITPOLECCHI.

KiwueBble cjoBa: HH(OPMALMOHHO-KOMMYHHUKAIIMOHHbIE TEXHOJIOTHUH, CTaHIapT,
CTaHAApPTH3ANWs, CePTUDUKAINS, KAYeCTBO.
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VIAK 378.047

ML.IL.IInmkina, Y. I1. Koryr

KuiB, IncTuTyT indopmaniiinux TexHoJoriii i 3acodiB Hapuannsa HAITH
Ykpainu

METO/HYHI ACIIEKTH BUKOPUCTAHHA CHCTEMH MAXIMA AK
34ACOBY ®YHIAMEHTAII3ALIII HABYAHHS BAKAJIABPIB
IH®OPMATHKH

B ymosax ghopmysanns ingpopmayitinoco cycninbcmea, Koau memnu HAYKO80-mMexHiuH020
npozpecy pizko 3pocmaioms, 00CUMb CKIAOHO 3abe3nedumu nio2omosKy (axieyie 01s He2alHo20
BKNIIOYUEHHS IX Y MEeXHON0LTUHULL IAHYIONCOK HA BUPOOHUYMEI a0 8 cucmemi 0cimu.

Buxio 3 yiei cumyayii nonseae y ¢pynoamenmanizayii ocsimu. Heobxiono nasuamu gaxisyst
max, wob GiH cam 3mie WEUOKO adanmysamucs 00 3MiH, WO Gi00Y8aAOMbCsa Y MEXHOA02IUHOMY
PO36UMKY 2any3i; 0amu UOMY 3HAHHA, YHIGEPCANbHI 3a CB0€EN CYMMIO, HA OCHOBI AKUX (axieeys
3MOdHCe WBUOKO 30PIEHMYBAMUCS Y CUMYAYTl BUPIUEHHS HOBUX NPOPECIlIHUX 3A0ay.

Y cmammi euznaveno uanpsamu neodacoeiunozo BUKOPUCMAHHS CUCTIEM KOMN TOMeEpPHOL
mamemamuxu (CKM) npu  euguenni ingpopmamuunux Oucyuniin. Haeedeno 3acanvhy
xapaxmepucmuxy CKM ma ymosu OoyinvHoco euxopucmanus cucmemu Maxima ax 3acoby
dynoamenmanizayii y HaguarbHoMy npoyeci baxanaepie ingopmamuxu. Buceimaeno eremeHmu
Memoouxu suxopucmants cucmemu Maxima y niocomogyi baxanaspie ingpopmamuru. Posenauymo
0CODIUBOCI XMAPO OPIEHMOBAHO20 PIUEHHS HAOAHHS OOCMYNY 00 OCBIMHBLO2O CEPBICY.

Cmamms npuceauena auanizy cyyachux nioxooie sacmocyeannuss CKM sax  3acoby
ynoamenmanizayii HA8UAHHA THGHOPMAMUYUHUX OUCYUNIIH MA BUSGTICHHS MEMOOUYHUX ACNEKMI8
3aCMOCY8AHHA YUX CUCMeEM NpU GUKIA0auHi Kypcy «/locniodicenuss onepayiii ma meopis ieop» Ha
npuxnadi CKM Maxima.

00’°eckm 00CnidceHHA: npoyec HABYUAHHSA OAKANABPI8 IHOpMaAmuKu i3 3ACMOCYBAHHIM
CKM.

IlIpeomem Oocnioscennsn: ocobnusocmi euxopucmannas CKM Maxima y wnaguanmi
iHghopmamuunux oucyuniin

Knwuosi cnosa: oOaxaraepu ingopmamuxu, iHpopmamuyni OUCYUNIiHY, CcUcmeMuU
Komn tomeproi mamemamuxu, Maxima, epagosi mooeni, xmapui mexHoi02ii.

IlocTanoBka mnpodaemu. Y HaBYaHHI iHPOPMATHYHUX JUCHUIUIIH HEPO3PHUBHO
MOETHYIOTHCSI Pi3HI KOMIIOHEHTH: HAyKOBHH, TEXHIYHWH Ta TEXHOJOTIYHHMN, SIKI MO PI3HOMY
MOJIAl0ThCA B 3aJIS)KHOCTI Bij PiBHS Ta Iijled HaBUaHHsS. AJie Ha KO)XKHOMY PiBHI 000B’SI3KOBO Mae
OyTu 3HaiineHe Micue g (DyHIAMEHTAIbHUX 3HaHb, POJb SKUX YacTO HEAOOLIHIOEThCA. Y
NeIaroriyHii NpakTHLll HAaBYaHHS BBEIETHCS NEPEBAXXHO B TEXHOIOTTYHOMY HampsMKy. Metoau Ta
NpUHOMH, IO 3aCTOCOBYIOTbCS, TEOPETUYHO HE OOIPYHTOBYIOTHCSA 1 HE aHAII3yIOThCA, TOMY IX
ONaHyBaHHS  3a3BUYail  MepeTBOprOeTbcs Ha  pemecso. CTyAeHTH TOraHo  pO3yMilOTh
(dbyHIaMeHTaILHUH KOMIIOHEHT iHQOPMATHYHHUX KypCiB y MOPIBHIHHI 3 MATEMATHKOIO Ta (Di3HKOIO.

ToMy HEOOXiTHUM € TMOIIYK HOBHUX METOJWYHHMX MiJAXONIB 0 OpraHi3aiii HaBYaHHS, IO
cnpusiy 6 TIIMOOKOMY 3aCBOEHHIO 1 PO3YMIHHIO 3aCaJHUYNX TOHSTh, MPABWII, IPUHIIUIIIB 1 METOIiB
CBOET JUCHUHMIUIIHM, iX B3a€MO3B’S3KYy 3 CYMDKHMMHU JUCHMIUTIHAMH, a TaKOX MUIAXIB iX
BUKOPHUCTAHHS Ha MPAKTHULl. [IepCrieKTHBHIM HaNpsSMOM BUIA€THCS 3aTy4SHHS y TPOLIEC HABYAHHS
cucreM komm 'totepHoi martemaruku (CKM), 3a OOMOMOroro SKHX MOXHA, 3 OIZHOrO OOKYy,
aBTOMATHU3yBaTH JEAKI PYTHHHI Jii, 30CEpeIMBIIM yBary CTyACHTa Ha OIaHyBaHHI TOHSATH 1
MIPUHIIAIIIB, [0 BUBYAIOTHCS, & 3 1HIIOTO OOKY, BUSBUTH MIKIPEAMETHI 3B’ SI3KH PI3HUX JUCIUILTIH,
JOCITIJIMBINY, K Ti 9¥ 1HII (yHTaMEHTaIbHI TOHATTS PEATi3yIOThCS Y PUKIATHUX TaTy3sX.
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MeTo0 0CHiIKeHHSI € aHami3 CyJacHUX IIIXONMiB CTOCOBHO 3actocyBanHS CKM sk
3aco0y (QyHaameHTami3alii HaB4YaHHSA 1H(HOPMATHYHUX JTUCIMILIIH Ta BUSBICHHS METOJUYHHUX
aCIIeKTIB 3aCTOCYBaHHS IIMX CHCTEM IpH BHKJIAJaHHI TOCTIDKEHHs omepaniid Ha mpukiani CKM
Maxima.

BukJjajx 0oCHOBHOTO MaTepiaiy.

[cHyIOTH BCTaHOBIIEHI BUMOTH, SKHM Ma€ BiAMOBIJaTH piBeHb MIATOTOBKU (haxiBIs miciis
3aKiHYEHHS KOXXHOTO OCBITHBbO-KBamidikamiiHoro crymeHs. PaxiBenp Mae OyTH 3IaTHUHA J0
BUKOHaHHS TEBHHX TMpodeciiHuX 3aBnaHb, MOO BiH MIl MPOJOBXKYBAaTH OCBITY Ha BHIIHX
cryneHsx. ToMy y mporieci HaB4aHHs y BUILIOMY HaBYaJIbHOMY 3aKjaji HeoOximHo [1]:

— cdopMyBaTu 3aralbHOKYJBTYPHHH pPiBEHb (axiBIsI BIAMOBIIHO 10 BHMOT, SIKi CTaBHTH
nepesl HUM CYCHIbCTBO, CPOPMYBATH JIIJIEPChKi SKOCTI Ta 3/IaTHITH J0 CIHIBIpaIli y CBOEMY
npodeciiHOMY cepeoBHIIi;

— 3a0e3me4ynTy piBeHb (yHIAMEHTATBHOI MIATOTOBKM BHUITYCKHHUKA, IOCTaTHIA Ui  HOTO
MoJajbIIoro mpodeciiHoro 3poctaHHs Oe3mocepeHbO B Mpolieci (haxoBoi MiSIBHOCTI,
MigBUIICHHS KBamidikamii Ta HaOyBaHHS (PaxoBHX KOMIIETEHTHOCTEH MPOTATOM YCHOTO
KUTTS 1 HEOOX1THUN TS TIPOJIOBKCHHS OCBITH HA MOJAJBINNX CTYTICHSIX;

— 3a0e3NevynTH HaJeKHWUH piBeHb (HaxoBOi MIATOTOBKH BHITYCKHUKA IS HOro mpodeciiHoi
TisUTBHOCTI Oe3mocepeIHbO MiCIIs 3aKiHYeHHS OCBITH HA IaHOMY CTYIICH.

CtyzeHTH mepumioro Kypcy HampsMy miarotoBku «lupopmatuka*» JIporoduipkoro
Jep’KaBHOTO TEIaroriYHOr0 yHiBepcHTeTy iMeHi I[Bana ®paHka NPONEMOHCTPYBAIM CBiZIOMY
OpI€HTAIlII0 Ha CEpHo3Hy poOOTYy B Tamy3i iHGOpMaTHKW. BilblIicTh 3 HHUX MOYYBalTh cede
BIICBHEHO B IIOIYJISIPHUX MPOrPaMHHUX CEPEAOBHINAX 1 IIBHJKO BUKOHYIOTh THIIOBI omepauii. Aie
HEOOXIHICTh BIAXMJIMTHUCS BiJl 3BUYHUX TEXHOJOIIYHHUX CXeM BUKIMKae TpyaHouli. [lounHaroThes
Oe3cucTeMHi cipoOu Tepebopy MOCTYNMHUX i, Maro4d Hadil0 OTpuMaTH pe3ynbrar. l[lpuumHa
LOTO — B HE3HAHHI TUX (QYHIAMECHTAJIbHUX TEOPETUYHUX 1 TEXHIYHUX PO3B’SI3KiB, SKi
3aCTOCOBYIOTbCS Yy JaHUX CepeloBHIIax. | B pe3ysipTaTi NMPAakTUYHO HEMOXKJIMBA CHUCTEMHA
mo0y/10Ba HOBOTO JITOPHTMY.

BinOyBaeTbcst 3MimneHHs 3MICTy 3HAaHb 3 IHQOPMATHYHUX AWCHHUIUIIH B TEXHOJOTIUHY
cropony. Lle BinOyBaeTbcss TOMy, 10 B pealbHUX iH(OPMAMIHHUX Iporecax 00’ €KTUBHO CKIATHO
BUIUTUTH SBHO Ta YITKO KOHKPETHI (yHZaMEHTaJdbHI CKiIagoBi. HaBuanHs iHpOpMAaTHIHUX
IMCUUIUTIH K QYHIaMEHTAIbHUX MOKEe OyTH 31ICHEHO 32 HACTYITHOIO CXEMOIO:

— Jns Oyap-sIKOoTo piBHS OCBITH (OPMYEThCS cucTeMa GyHIaMEHTalbHUX MOHITH, METOJIB i
3ac00iB, SKi BHBYAIOTHCA B JaHIM IUCHWIUTIHI 1 YCIINIHO 3aCBOIOIOThCS. Taka cucrema
BU3HAYa€e MEXi (pyHIaMEHTATBHOTO 3HAHHS TSI BUOPAHOTO PiBHS.

— CucremMa KOXHOTO PIBHS BUKOPHCTOBYETHCS B SIKOCTI OCHOBH Ul CHCTEMH HACTYIHOTO
pIBHA 1 JIOTOBHIOETHCS HOBUMH KOMIIOHEHTaMH Ta TEOPETHYHHMH OOTPYHTYBaHHSIMHU
MOTIEPEHIX KOMIIOHEHTIB.

— Buknan KOXXHOTO TEOPETHYHOrO KOMIOHEHTa OOOB’S3KOBO CYIPOBOMXKYETHCS HOTo
MPaKTUYHAM BHKOPHCTAaHHSAM B HAaHOUIbII JOCTymHIN Gopmi. B 1ipoMy BHmaaky cTyneHTy
OyJe 3po3yMinuii HEe TINIBKH 3MICT KOMIIOHEHTa, ajie OyJe OUYCBHUIHHM TOW (aKT —
TEOPETUYHI OCHOBH IH(OPMATHKH YCHIIIHO «IPAIIOIOTH» Ha MpakTuii. Jlyke BaskiIMBO
MOKa3aTH HAsBHICTH 1 cIT0OCOOM BUKOPUCTAHHS (yHIAMEHTAILHIX KOMIIOHEHTIB B Cy4aCHHUX
KOMIT IOTEpHUX MporpaMax 1 TEXHONOTiAX. B mpoMy Bumaaky Matepianm Oyae Kpaime
3aCBOIOBATHUCH.

Po3pobnenHss Ta 3acTOCYBaHHS YITKHX 1 JIETKO 3aCBOIOBAHUX CHUCTEM (yHIaMEHTATbHHUX
MOJIOKEHb ISl KOXKHOTO DIBHSA HAaBYaHHSA JIO3BOJHTH 3AIHCHUTH €()EeKTUBHY HENEpEpBHY
MiATOTOBKY (haxiBIIiB.

Ha wamy naymky, oammMm i3 3aco0iB  (QyHmaMmeHTamizalii MmigroToBKH OakaiaBpiB
iH(OpMaTUKN MOXKYTh OyTH cucteMu Komn 1oTepHoi Matemaruku (CKM) [12].

B VkpaiHi cTBOPEeHO HU3KY CHCTEM KOMII IOTEpHOI MaTeMaTHKH, PiBEHb PO3POOKH SIKHX
BIJINIOBi/Ia€ CBITOBOMY 1 $IKi pEeKOMEHIOBaHi MIHICTEPCTBOM OCBITH 1 Hayku YKpaiHu ams
BUKOPHCTaHHS y HaBYaJbHOMY IPOLECI 3aralbHOOCBITHIX HaBUaJbHMX 3akiaiiB. Lle, 30kpema:
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Granl (aBropm M.I. XKannmak, FO.B. I'opomko; HamioHanpHuii TemarorivHuid yHIBEPCHTET iM.
M.II. IparomaHoBa), mpuU3HA4YeHA JJIS MiATPUMYBaHHS HaBYaHHA ainreOpHW 1 MOYATKIB aHami3y,
CTOXaCTHKH; MICTHUTh PEXHUM TUHAMIYHHUX mapameTpiB; Gran-2D (aBropu M.I. XKannak, O.1. BiTiok;
Hamionaneauii nemaroriyamii yHiBepcuter im. M.II. Jlparomanosa), DG (aBropu C.A. Paxos,
K.O. Ocenko; XapkiBcbkuii HamioHampHHN memarorigyamii yHiBepcuteT iM. I.C. CkoBopomm) —
naketn auHamiuHoi reometpii; Gran-3D (asropum M.I. Kamgakx, O.l. Bitiok; Hamionansnuit
negaroriyauii yHiBepcuteT iMm. M.I1. J[paromanoBa) anst miATpUMyBaHHS HaBYaHHS CTEPEOMETPIi,
4acTKOBO — anrebpu i mouatkiB aHamizy; Tepm [13] (aBTop M.C. JIbBOB; XepCOHCHKHX JepKaBHUI
YHIBEPCUTET), IPU3HAYECHUH [JI1 KOMII FOTEPHOTO MiATPUMYBaHHS NPAaKTUUHUX 3aHATH 3 alreopu B
3arainbHOOCBITHINM mmKomi. Ha 06a3i mux mporpamMHux 3aco0iB CTBOPEHO MPOTrPaMHO-METOAMYHI
komruiekcu [IMK Gran, DG, TepM, mo ycmimHO 3aCTOCOBYIOTHCS B IIKOJIAX 1 TMEAaroTiYHHUX
yHiBepcuTeTax YKpainu. JlocuTs BiJioMi BOHH 1 32 MekaMu Y KpaiHH.

Jns Toro, mo0 HaiOibIl MOBHOI MipOK BUKOPHCTATH MEAAroriyHUi MOTEHI[aNl CHCTEM
JAHOTO TUITY HEOOXITHO PO3POOJIEHHS METOAUK (METOANYHUX CUCTEM HaBYAHHS ), OPIEHTOBAaHUX Ha
BukopuctanHs ctBopeHnx CKM y HaBuanbHOMY TMIpOIeCi, HaBYAIBHOTO Ta METOJUYHOTO
3a0e3MeueHHs 3 MUTaHb iX BUKOPHUCTOBYBAHHS Ta BiJIOBiHA MIATOTOBKA BUMTENIB, (POPMYBaHHS Yy
HUX 1HPOPMALIHHOT KyIbTYpH.

B ocranHi poku y Hamriii kpaiHi, sK i 3a pyOeskem, HaOyna pO3BUTKY T'aly3b BUKOPHCTAHHS
CKM y naBuanpHOMYy mporeci BH3. BiTumsHsaumu aBTOpaMu po3poOJICHO YHCIEHHI TMaKeTd
NPUKIAJHUX TPOrpaM sl MiATpUMYyBaHHS HaB4aHHS Mmaremarukd. lLle, 3oxpema, CJIA (Csir
Jliniitnoi AnreOpm; po3pobmeHo mix kepiBaunrBoM O.B. CmiBakoBcekoro); WebAlmir
(O.B. CniBakoBcrkuii, B.C. Kpyrmmk) — ams BHBYEHHS JiHIHHOT anreOpu; iHCTpyMEHTAJIbHI
nporpamHi 3acobu (Xtremum, XtremumND, Extremum, Nonline, Asimplex; po3po0ieni mix
kepiBaunTBoM 1O.B. Tpuyca), ans po3B‘s3yBaHHS 3amad 3 MeToniB onTuMizanii; Master of Logic
(FO.B. Tpuyc, K.M. JIro6ueHko) — JJis miATpUMyBaHHS HAaBYaHHS €JIEMEHTIB MAaTEMaTHYHOT JIOTIKH.
OcHamieHHS 3aKJIaJiB CepefHbOI Ta BHUIIOI OCBITH CYYacHOIO KOMITIOTEPHOIO TEXHIKOI Ta
BIJIMOBITHAM MPHUKIIAJHUM IPOTPaMHUM 3a0€3MeUeHHSM € 0€3yMOBHO IMO3UTHBHUM sIBUIIEM. ICHY€
JOCUTH 0arato JOCIiIKEHb 3 BIPOBAPKEHHS Ta 3aCTOCYBAaHHS CHCTEM KOMII IOTEPHOI MaTeMaTUKH
(CKM) y HaBuanbHuii niporiec [11, 12]. OxHiero 3 mepenikol Ha MUIAXY YCHIITHOTO BUKOPUCTAHHS
CKM € wHemocraTHid 00csAT 3HaHb, MPAKTUYHUX BMIHb Ta HAaBUYOK pPOOOTH CTYyIEHTIB 3
MaTeMaTHYHUMH TTaKETaMHU.

JocnimpkeHHs icHyro4oro nocBiny BrupoBamkeHHS CKM Hamae MOXKIUBICTD BHOKPEMHUTH
JIBa HAMPSIMKHU Y TIATOTOBII (axiBIliB MEIarorivHOTO YHIBEPCHTETY:

1. 3acrocyBamas CKM mpu BUBYEHHI JUCHUIUTIH (Di3MKO-MAaTEeMaTHYHOTO IHUKIY Ta
npodeciiina 3Hauymricte CKM;
2. Bukopuctanas CKM nipu miarorosiii 6akanaspiB iHGOpMaTHKH.

VY mneparoriyHoMy YHIBEpCUTETI BHUKOPHCTAHHS CHUCTEMH KOMII IOTEPHOI MaTE€MAaTUKHU Ha
CHEIIabHOCTAX, J¢ TOTYIOTh MalOyTHIX BUUTEINIB 1HPOPMATHKHU, Ma€ 1HTETPATUBHY 3HAUYIIICTh,
OCKIJIbKM 0a3yeTbCsi Ha 3HAHHAX, 3400yTHX CTyAE€HTaAaMHM HpPHU BUBYEHHI IHIIUX JUCLUIUIIH
MaTeMaTUYHOTO LUKy Ta NPOrpaMyBaHHs, aKTyasi3ye 1 3HAHHS, CTUMYJIOE€ YTBOPEHHs CTIHKUX
3B’SI3KIB MK 3HAHHSAMH, OTPUMaHUMH 3 pi3HUX mpeaMeTiB. OCHOBHa yBara y HaBuYaHHI
iHpopMaTHYHUX IUCHMIUTIHM 3 BHKopucTaHHAM CKM 3BepTaeTbcs Ha NpPUIOMH BHKOHAHHS
0a30BUX MaTeMaTUYHUX [1€PETBOPEHb Ta IPOrPaMyBaHHS.

3acrocyBanHss CKM Ha iHGOpMaTHYHUX CIEUiadbHOCTSAX Y MEAaroriYyHOMY YHiBEPCHUTETI
JOLIBHO TOYMHATH HE paHillle, HDK Ha APYroMy Kypci HaBYaHHS, KOJM CTYJCHTU B)K€ BUBUMIM
eIIEMEHTH JMCKPETHOI MaTeMaTWKH, MaTeMaTHYHOTO aHali3y, JiHIIHOT anreOpu Ta aHATITHYHOI
TeOMeTpii, a TaKOX MPOCIyXald KypcC «AJTOpUTMIi3alis» 1 3HailoMi xo4ya O 3 OJHIEI0 MOBOIO
nporpamyBanHs (C, Pascal un BASIC). [Ipote BukopucroByBatu neski CKM (manpuknan, Granl,
Maxima), siKi Haa3BUYallHO JIeTKi Ui ONAaHyBaHHS, MOKHA 1 Ha MEPHIOMY Kypci HaBYaHHSL.
30kpema, MOCIOHUK [2] MPUCBSIYEHUI MOXKIMBOCTSAM BHKOpHcTaHHsIM Granl mpu HaBYaHHI Kypcy
«MaremaTnyHuii aHami3z». OcoOnmBOi yBarm 3aciyroBye migpydHuK «Teopis iiMoBipHOCTEH Ta
MaTeMaTHYHa CTaTUCTHKa» [3], y AKOMY A 0OYMCIIeHb 3HA4eHb (YHKIIH, IHTETpaliB, MOOyI0BH
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rpadikiB QyHKIIH, TicTOorpaMm, mepeBipku rinore3 3a kpurepismu Ilipcona au Koamoroposa Torio
BUKOPUCTOBYeThCSI B mporpama Granl. VY mociOHuky [4] oOXapakTepHM30BaHO MOKIHBOCTI
BukopuctanHss CKM Mathcad, Matlab, Mathematica nans po3B’si3yBaHHS JESKUX KJIaciB
OITUMI3alifHAX 3a1ad.

Posrnsaemo nHanpsimu BukopuctanHs CKM npu HaBuaHHI 1HQOPMATHYHUX IUCIHILTIH
OakanaBpiB iHpopmaTuku. [lo-mepiie, Koo BUOpaHWX HUMU IHTEpECIB Mependavyae BUKOPUCTAHHS
KOMIT'I0Tepa SK MpeaMeTy, Tak i 3aco0y HaBuaHHsS. Ycmix B MaiOyTHiN mpodeciiHill MisabHOCTI
3aJIeKUTh BiJl TOrO, HACKIJIbKH BOJIOJIIOTH BOHM 3HAHHSIMM, BMIHHSAMHM Ta HaBUYKaMU poOOTH 3a
KOMIT'IOTEpPOM, HACKIJIbKM BOHM 3/aTHI OBOJIOAITM HOBMMHU IPOrPaMHHUMH  3acO0aMH.
Cuctematnune Bukopuctanis CKM crnpusie GopMyBaHHIO Y CTYJEHTIB CTAaBJIECHHS 70 KOMII l0Tepa
i ik 710 3ac0o0y po3B’si3yBaHHS MpodeciiHmxX 3aaa4.

[lo-npyre, y CTyIeHTIB BiJ3HAYa€Thcd MiABHINEHUH iHTEpec M0 TakuX iHQpopMariitHux
texnojiorii sk CKM. Taki cTyaeHTH OTpUMYIOTH Oinbll TIHOOKI 3HAaHHS HE TINBKH 3
MaTeMaTUYHUX JUCHMILIIH, ajne H 3 iHpopMaTUKH. SIK mpaBmwilo, y HUX HeMa ICUXOJIOTIYHOTO
Oap’epy nepes; BUKOPUCTAaHHSIM CKJIaJHUX IporpaMHUX 3aco0iB. HaBnaku, iX mpUTAryloTh CTBOpEHi
Ha BHUCOKOMY MpoQeciifHOMy piBHI Tporpamu, i BOHH MOMIYarOTh YHIKaJIbHI MOKJIHMBOCTI
BUKOPUCTAHHS TAKUX CHCTEM.

Posrnsaemo nwisixu  BukopuctaHHs CKM y HaByaHHI iHQOPMAaTHYHUX IUCIHILIIH
OakanaBpiB iIHPOPMATHKU Ha PUKIAi MakeTy Maxima.

Cucrema Maxima cepell MaTeMaTHYHUX IMAKETIB Ma€ BiJ3HAYAETHLCS HAJAHHAM IIMPOKUX
MOJKJINBOCTEH BHKOHAHHS CHMBOJBHHX oOumcieHb. Lle, mo cyTi, €auHa 3 BUTPHO MOIIMPIOBAHUX
BIIKPUTUX CHCTEM, sIKa He mocTymaeTbes komepuiitanm CKM Mathematica Ta Maple. Cucrema
Maxima po3moBCIOKYy€eThes Mmif JineH3ieto GPL i1 € 1ocTymHO0 SK KOpHCTyBadaM OTepamiiHuX
cucreM Linux, Tak i kopuctyBadam Windows.

OsHaifomsieHHs 3 cucTeMor0 Maxima pPeKOMEHIY€eThCsl IPOBOJUTH Ha MEPIIOMY-IPYyroMy
Kypci HaB4aHHS. Ha TOIl MOMEHT CTymeHTH BXKe MpOCITyXalu Kypcu «MaTeMaTHdHUil aHawi3y,
«Anrebpa 1 reometpis», «JluckperHa wmaremaTHka», «ANTOPUTMH 1 CTPYKTypH TaHHX),
«[IporpamyBanss». [1ix BuBUeHHS makeTy Maxima CTYJEHTH O3HAHOMIIIOIOTHCS 3 CHHTAKCHCOM,
angasitoM, 2-D Ta 3-D rpadikoro Ta MOMIMBOCTSMH BHUKOPHUCTAaHHS MIOJ0 MaTeMaTHYHHX
po3B’si3yBaHHsA 3amad. OcoOnmBa yBara 3BepTaeThCS Ha MporpamyBaHHs. [licis 1Oro CTyAEHTH
BXKE€ MAIOTh HaBUYKH PoOOTH 3 cucTeMoro Maxima.

Hanmi cucremy Maxima MO)KHa BHKOPHCTOBYBAaTH IIpH HABYaHHI I1HIIUX JHCLUILUIIH,
Hanpukian «Mertoam omnTuMizamiiy, «MeToan OOYHCICHBY, «AHAT3 AaHWX», «MOJeTIOBaHHS
(GI3MYHUX Ta COIIATBHO-CKOHOMIYHUX TPOIECIBY» Ta IHIMUX JUCHUILTIH 3 IUKIY MaTeMaTHYHOT,
PUPOAHNYO-HAYKOBOI, POQeciiiHOl Ta MPAKTHYHOT I ATOTOBKH.

Jo nepear CKM Maxima HaneXuTh TaKOX Te, 1[0 BOHA JOCUThH 3py4YHA B IHCTAJIIOBaHHI i
00CIIyroByBaHHI, ii MOKHA JIETKO PO3TOPHYTH HAa KOMII'IOTE€pax Y HaBYAJIbHOMY KOMII IOTEPHOMY
KJaci. B Tolf xe 4yac, cydacHUM pillIeHHSIM HaJaHHA AOCTYILy J0 I[bOr0 IPOrpaMHOro 3abe3neyeHHs
€ xMapo-opieToBane [12]. 3a 1poro miaxomy, CUCTeMa He MOTpedye iHCTamsAIil Ha KOMI IoTep
KOpUCTYyBaya, Ul ii BUKOPUCTAHHS IOCTaTHHO MaTH JOCTyn 1o IHTepHer Opaysepa. IlepeBara
JAHOTO PillIEHHS MOJISTaEe y TOMY, L0 CTYyAE€HT MOKe NMPOJOBKUTH POOOTY 3 CUCTEMOIO 1 BOMA, JUIs
IILOTO He MOTPiOHO OyJie CaMOCTIHHO PO3rOpTaTH CEPEOBUILE, TAKOK MOMKINBO OTPUMATH JIOCTYII
3 OYJIb-SIKOTO MPHUCTPOIO, IKUM MOXKe OYyTH MIIaHIIETHUN KOMIT toTep abo cMapTdoH, 3 OYIb-5IKOI0
OTIepalliifHOI0 CUCTEMOI0, AKIIO Ha HhOMY € cydacHUil [HTepHeT Opaysep, Hanpukiam, Mozilla abo
Google Chrom.

3okpemMa y JIporoOuipKoMy aep>kaBHOMY TI€JarorivHOMY YHiBepcuTeTi iMeHi [Bana dpanka
Oyna peamizoBaHa XMapHa Bepcis cucTeMH Maxima, BCTaHOBJCHa Ha BipTyaJbHOMY cepBepi 3
omnepariiitaoro cucremoro Ubuntu 10.04 (Lucid Lynks). B peno3uTapii 1i€ei onepamiifHol CHCTEMH €
Bepcis cucteMn Maxima Ha OCHOBI pemakropa Emacs, mo i Oyma BcTaHOBIICHAa Ha BipTyaJbHHA
poboYHii CTIJT CTyIEHTA.
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HaBenemo mpukian 3actocyBaHHs cuCTeMH Maxima mpu HaBuaHHI Kypcy «JlocimimKeHHs
omepariii ta Teopis irop». Ilpm BHBUEHHI JaHOTO KypCy OAHMMH i3 (yHIAMEHTAIBHUX €
AIITOPUTMH:

— mnoOy/oBa KapKacy MiHIMaJIBHOT Bary;
— 3HAXOJUKECHHS HAHKOPOTLIOTO IUISXY;
— PpO3B’sI3yBaHHS ONTHMI3allifHAUX 3a/1a4 Ha rpagax.

[MutanHsM, TOB’S3aHMM 3 BUKOPUCTAHHSAM TpadiB as pO3B’SA3yBaHHS ONTUMI3AIlIHHUX
3ayay, mpucesueHi podoru [7; 9; 5]. M.H. Kipcanor [8] po3rnsgae MOXIHBOCTI BHUKOPHUCTAHHS
cucremu komn orepHoi matemaruku (CKM) Maple mist po3B’s3yBaHHS 3ama4 3 Teopii rpagis. Y
aucepraniitaiii podoti H.P. bamuk [6] enemenTr Teopii rpadiB po3risaaroThes sk 3acio:

— (dopMyBaHHS HABUYOK iHGOPMAIIIITHOTO MOICITIOBAHHS;
— PO3BUTKY QJITOPUTMIYHOTO CTUIIFO MUCIIEHHS;
— (opMyBaHHS Ii3HABATLHOTO IHTEPECY J0 BUBUCHHS SIK iIHPOPMATHIHHUX, TAK MAaTEMAaTHIHUX

JTUCLUILTIH.

Jns po3B’si3yBaHHS 3ajaa4 3 Teopii rpadiB 3pyuHo BukopuctoByBatm CKM Maxima, 1o
MicTUTh (yHKUIi A7 iX po3B’si3yBaHHs. lLle 3Ha4YHO cHpollye AOCHIIKEHHS MaTeMaTUYHUX
MoJeneil Takux 3ajad, OCKUIBKM HEe MOTpiOHO MporpamMyBaTH NEBHHUN alropuTM (HamnpHKIa,
anroput™ JledKcTpy Ui 3HaXOPKEHHS HAWKOPOTHIOTO HUISNXY), @ TUTBKH BHKOPHCTATH (PYHKIIIO
Horo peamizaiii, i JOCTIPKyBaTH BIacHE MOJEHb 3aaadi. He3Bakarouw Ha Te, MO BUKOPHCTAHHS
CKM 3Ha4yHO CcHpoIy€e MpoIec po3B’s3yBaHHS MPHUKIAJAHUX 331a4, ePEKTHBHE iX BUKOPUCTAHHS
HEMOXJIMBE Oe3 3HAHHA MAaTeMaTHYHOI TEPMIHOJIOTII Ta METOIIB pO3B’sI3yBaHHS, 3MaTHOCTI
nepeadadaTH pe3yabTaT, BMiHHS aHATi3yBaTH 1 JOCIIKYBaTH OTPUMAHHNA pe3yIbTarT.

s pobotu 3 rpadpamu y cucremi Maxima npusHadeHuit maket graphs [11].

Omnwmc komaHz makety graphs

Jls BUKOpUICTaHHS KOMaHJ Jjisi poOoTH 3 Tpadamu MONepeHbO Tpeda 3BEPHYTHCS JO

load(

MaKeTy PO3MIMpEeHb graphs 3a BKa3iBKOIO grap hS). PosrastHemMo nmesiki pyHKINT 3 BOTO
MaKeTy.

create_graph(V, E, directed) — cTBoproeTbes Tpad), Mo CKIANAETHCS 3 MHOKHHH BEpIIUH V
Ta MHOXUHH pebep E. 3a ommieto directed=true BkasyeThcsi, mo rpad € opieHTOBaHMM (3a
3amoBuyBaHHAM directed=false, ToOTO 3a1a€ThCsl HEOpiEHTOBaHMIA Tpad).

print_graph(G) — BUBOIATBCA BioMocTi 1po rpad G: KiabKiCTh BepmuH i pedep y rpadi ta
BKa3y€TbCsl BEPUIMHU, 10 IKUX MOKHA ITOTPANUTH 3 JaHOI.

draw_graph(G, opt) — nogaerbes rpadiune 300paxkenns rpadgy G 3 BiiOBITHUMHU OMIIISIMHA
nmoOymoBY (32 HEOOXIAHOCTI): KOJip Ta TOBIIMHA pedep, BEIUYMHA BepIIvH rpady, BUBEICHHs Bar
pebep Toto.

shortest weight path(4, B, G) — 00YHCIIOEThCS HAWKOPOTIIMK NUISIX 3 BEPIIMHU A /10
BepmmHn B y rtpadi G. 3ayBaxkmmo, mo rpadp G Moxe OyTH SK OpI€HTOBaHUM, TaK i
HEOPIEHTOBAHUM.

CryneHTaM NPOMNOHYIOTHCS 3aBAAHHS BUKOpUCTaHHs anroputMmy [eiikctpu [8; 10], mo
4aCTO BUKOPUCTOBY€ETHCS MPH 3HAXOHKEHHS HAHKOPOTIIOrO IUISIXY K B OpPIEHTOBAHOMY rpadi, Tak
1 B HEOPIEHTOBAHOMY Ha TaKHX MPHUKIAJax.

Hpuxaan 1. Hexait 3agano opientoBanuii rpad (muB. puc. 1). 3HaiiTH HAKKOPOTIIHN MUIAX

3 BEPIINHHA A Y BEpIIHHY B.
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Posé’szanns.
Bynyemo matpuitto cymi>kHOCTI rpada:
Vi | V2 | V3 | V4 | V5 | V6

V] 11 12 | 26

V2 15 16

V3 20
V4 13

Vs 14
V6

CTBOPIOEMO OJTHOBUMIPHHUI MacuB BepIlvH Bif 1 10 6 (HyIbOBHIA 32 3aMOBUYYBaHHSIM).
Vi | V2 | V3 | V4 | V5 | V6

Bubupaemo BepmuHy Tpada, Big sSkoi Tpeba 3HAWTH BiAcTaHi J0 iHIUX BepmuH Vi,

PRID]

BHOCHMO ii JI0 MacHBY 1 TO3HAYAEMO
|vz |vz |V3 |V4 |V5 |V6

po o | | [ | |

Buninsemo pebpa, sxi “Buxonsats” 3 vi @ ((vi,v2), (vi,v4), (v1,v5)) 1 IIyKaeMo cepej mux
pebep MiHiManbHe. OYEeBHUIHO, 0 HAWKOPOTIIMN IIJISX Bifl ¥7 IO V2 CKIAJAEThCSA 3 OJHOTO
pebpa i cranoBuTh L(v7,v2)=11. OTXKe, 3amaua ans vz po3B’si3aHa. BHeceMo 110 BepImHy 110

Pl

MacuBy 1 OynemMo BBakaTH ii MITKy moctiiiHoto. [lozHaunmo 11]. Bepmuan v4 1 vs

TUMYacoBl MITKH 12 1 26 BiAIOBIIHO.

i vi |v2 |vs |vse |Vs | Vs
PO |0
Pl 11 12 | 26

Buninsemo pebpa, siki “BUxofsaTs” 3 vz : ((v2v3), (v2vs5)), 1 mykaemo cepea 1ux pebdep
MmiHimManmsHe L(v2,v3)=15. BusHauaemo nwisax (vi— v2—>v3)=26 Ta (vi—> v;—>vs) =27.
[MomepenHst THMYAacOBa MiTKa BEPUIMHU V5 MEHIIA, HI’)K OTPHMaHa, TOMY 3aJIAIIAEThCS Oe3
3MiH. BepmmHa v3 oTpuMye THMYacoBy MIiTKy 26. 3 TPhOX THMYACOBHX MITOK MiHIMalbHE
3HAYEeHHS Yy BEpIIMHU V4, TOMY 3a(iKCyeEMO IO BEpIIMHY 1 3pOOMMO ii HOBY MITKY
P2[12]

MOCTIHHOIO
vl | v2 |v3 |vd |v5 | v6
PO |0
P1 11 12 | 26
P2 11 126 |12 |26

3 BepmHH V4 “BUXOAMTH’ €IuHE pedpo vs. BusHawaemo mumax (vi—» vwy—>vs5)=25.
BepmmHa vs oTpuMye MITKy 25, OCKUIBKH TTOTIEpeIHE 3HAYeHHS i€l MiTku Outbmie (26). 3
JBOX THUMYAcCOBUX MITOK BEpIIMH V3 Ta V5 MIHIMaJbHE 3HAUYCHHS y BEPIIUHH V5, TOMY

BHOCHMO V5 JIO MacuBy i 3p0OHMO ii HOBY MITKY ITOCTiHHOIO P3 [25 ]

Vi [ V2 | V3 | V4 | V5 | Vs
PO |0
P1 |0 |11 12 | 26
P2 |0 |11 [26]12 |26
P3 |0 |11 |26]12 |25
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— 3 vs5 Tex “BUXOAMTH’ €IuHE pedpo, sike Bele 10 vs . MiTKa BepmuHU V6 CTaHOBUTH 39
(25+14). 3 1BOX THMYACOBHX MITOK BEpPIIMH V3 Ta VO MiHIMaJbHE 3HAYCHHS Y BEPIIUHH V3,

TOMY 3a(piKCY€EMO IIF0 BEPIIUHY 1 3p00UMO 1i HOBY MITKY TOCTIHHOIO P 4[26].
Vi [ V2 | V3 | V4 | V5 | v6
PO |0
P1 |0 |11 12 | 26
P2 |0 |11[26]12]26
P3 |0 |11]26]12]25
P4 |0 |11 |26]12]25|39

— 3wz “BuxoauTh’ emuHe pedpo, ke Beae 10 ve. Ockinbku 26+20>39, TOMy 3HAYCHHS MiTKa

BEPIINHHU V¢ HE 3MIHIOETHCS 1 ISl MITKA CTAE MOCTIHHOIO P5 [3 9].

Vi | V2 | V3 | V4 | V5 | Vs
PO |0
P1 0 |11 12 | 26
P2 |0 |11]26]|12 |26
P3 0 |11 |26 |12 |25
P4 |0 |11 ]26|12 |25 |39
P5 0 |11 )26 |12 |25]39

[Iporec 3ynuHsIEMO, OCKUTBKY BCi BEPIIMHA OTPUMAIIN MOCTiiHI MiTKH (TOOTO BCi BEPIIMHH
BKJIFOYCHI B MacHB).
— Omxe, HAUKOPOTIIWH IIISX BiJ BEPITHHU V1 JIO V6 - (vi—> vy~ vs— ve)= 39,
PosrnsiHeMo mporiec po3B’s3yBaHHS HaBEACHO BUIIE MPUKIIALY 3 BUKOPHCTAHHSM CHCTEMH
KOMIT FOTEpHOI MaTeMaTHKN Maxima.
3ananHs rpady Ta BUBEACHHS BiIOMOCTEH PO HHOTO 300paKeHO Ha pHUC.2.

@ wxMaxina 0.8.4 [ rpad.sxm™® ]

dafn  Peaarveatn  Cell Maxima PiEHAHHA Anrefpa  Adaniz CnpocTtHTE Plob Ywcenei
[+ § Ed -~ = .
=¥ S K| s Cl| o &> 0 — |@

7-(%il4} load (graphs)l 3

net:create _graphi[l,2,3,4,5,6 1,
[
[Eleals 2127, [[1,.2]1. -L1];
[[1.2]1, 28], [[2,5]1, 1&]l.
[HE2 2 . LS, Al [EBp06] . 2107,
[[4,5], 121, [[5,&8],., 14]
1-
directed=trus
15

print graphinet) s

_Digraph on B vertices with 8 arcs.
Adjacencies:

5

5 ¢ =]
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(%117 draw_graph (net, show_we:i_ght=t rue,
vertex size=3, edge_width=2z,
show id=true, head_ length=0.3, edge_color=orange)

28

14

(%E17) 3

13 5
16

26

12 1T

Puc.2. llobyoosa epaghy 3acobamu CKM Maxima
3a GyHKIi€I0 3HaAX0IMMO MiHIMalIbHY BiJICTaHb 3 BEpIIMHM | J10 BepmrHU 6 (110 JOPiBHIOE
39) ta msx, 1o il BiAmosigae (1o mpoxoauTs yepe3 BepmuHy 1,4,5,6 B 3a1aHOMY TIOPSAKY ).

@ wrxMaxima 0.8.4 [ rpadg.swxzm® ]

ain Pegarveati Cell Maxima PiBHAHHA Anrebpa  AHaniz  COpOCTHTH
YuceneHi ofYMcneHHA Doy

E¥doXl~ 0G0 F—

(%118) shortest weighted path(l, 6, net);
(%018) [39,[1,4,5,6]]

MiniManbHa BifICTaHb Bijl BEPIIUHU A no BEPIINHU B nopiBHIoe 39 yepes BepmuHu 1, 4,
5, 6.

[Ticns o3HaoMIIEHHS 3 OCHOBHUMH (DYHKIISIMU cucTeMH Maxima Jutst po3B’si3yBaHHS 3a/1a4
3 Teopil rpadiB CTYJACHTaM MPOMOHYIOThCS 3aBJaHHS, SIKi 3BOAATHCS IO TOOYIOBH Ta JOCIIIKCHHS
rpadis.

MoIMBOCTI BUKOPUCTAHHS CHCTeMHM Maxima Juis po3B’si3yBaHHA 3amad 3 Teopii rpadis
3HayHi. Ctyznent, BukopuctoBytoun CKM Maxima, po3B’si3ye MOCTaBlieHy Tepel HUM 3ajaady, i
TaKUM YMHOM Yy HBOTO HE BHHHUKAE IICHUXOJIOTIYHOTO Oap’epy y 3acTOCYBaHHI MaTeMaTHYHOTO
amapary, a KpiM TOTO BiH TakKOX YCBIIOMIIIO€, SIKMH MaTepiayn Tpeba MmoBTOpUTH (200 BUBUHTH).
Po3B’s13yBaHHS 3amad MPHUKIATHOTO XapakTepy (TaKMMH € ONTHMI3aliiHi 3amadi Ha Tpadax) 3
BukopuctanHsiM CKM Hagae 3HaHHSAM 1 BMIHHSM CTYIEHTIB MPAKTHYHO 3HAYYIIOTO XapakTepy.
[ikaBuMH TakoXX € JOCTIIDKEHHs 3a7ad 3 METOJIB ONTHMIi3allii, 30KpeMa peaizaiii 4ucenbHUX
METO/IiB SIK YMOBHOI, TaK i 6e3yMoBHOT onTuMmi3zailii 3acobamu CKM Maxima.

BucnoBok. Buxopucranass CKM 3HaduHO pO3MIHMPIOE MEXi 3aCTOCYBaHHS MaTeMaTHYHHX
METO/IiB Ta MOJIENEH ISl TOCIiPKEHHS MPOIIECiB Y pi3HUX chepax JroAChKoi AisuibHOCTI. [Inpokunit
HaOip 3aco0iB T KOMITIOTEpHOI MIATPUMKH aHATITHYHUX, OOYHMCIIOBATIBHHX Ta TpadidHHX
omeparliii pobnsate cydacHi CKM onHUME 3 OCHOBHHX 3ac00iB y TipodeciiiHii AisIbHOCTI BUMTEINS,
mporpamicTa, iH)XeHepa, eKoHoMicTa-KioepHeTuka i T.J. ToMy iX OCBOEHHS Ta BHKOPUCTAHHS Y
HAaBYAILHOMY TpoIleci MeJarorivyHoro yHIBEepCHUTETY NMpH BUBYCHHI iHOOPMATHYHUX TUCITUILIIH
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HA/IaCTh MOKJIMBICTH TIIBUIIHUTH piBE€Hb MPO(ECIfHOT MiArOTOBKM CTYAEHTIB Ta iH(GOPMAaTHIHOL
KYJBTYpH.
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Mariya P. Shyshkina, Ulyana P. Kogut

Institute of Information Technologies and Learning Tools of the NAPS of Ukraine

THE METHODICAL ASPECTS OF MAXIMA USING AS A TOOL FOR
FUNDAMENTAL TRAINING OF THE BACHELORS OF COMPUTER SCIENCE

Within the formation of the information society, where the pace of scientific progress is
rapidly growing, it is difficult to provide the training for immediate inclusion of the person into the
production chain at a workplace or in an educational system. There is the way out and it is
fundamentalization of informatics education. It is necessary to train the specialist so that he (she)
could be able to be adapted quickly to the changes occurring in the industry technological
development; to give him knowledge, universal in nature, so as the expert may navigate quickly to
resolve the professional tasks on this basis.

The article describes the trends of systems of computer mathematics (SCM) pedagogical use
for teaching computer science disciplines. The general characteristics and conditions for effective
use of the Maxima as a tool for fundamentalization of the bachelors learning process are outlined.
The ways of informatics disciplines teaching methodology are revealed. The peculiarities of cloud
based learning solutions are considered.

The purpose of the article is the analysis of contemporary approaches to the use of systems
of computer mathematics as a tool for fundamentalization of informatics disciplines training courses
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and identify methodological aspects of these systems application for the teaching of operations
research as by the example of SCM Maxima.

The object of investigation is the learning process of informatics bachelors with the use of
SCM.

The subject of investigation is the peculiarities of using the SCM Maxima as a learning tool
for informatics courses support

Keywords: bachelor of computer science; informatics disciplines; computer mathematics
system; Maxima; graph model, cloud technology.

nmkxuaa Mapus [IaBnoBHa, Koryr Yabsana IlerpoBua

KueB, HuctutyT uHHpOpMAUMOHHBIX TexHoJOoruid u cpeactB oOydyenuss HAITH
Yxpaunbl

METOIUYECKHE ACIIEKTBI UCITIOJIb30BAHUA CUCTEMbI MAXIMA KAK
CPEACTBA ®YHAAMEHTAJIM3AIMU OBYYEHUSA BAKAJIABPOB IHOOPMATHUKHU

B ycnoBusx ¢opmupoBaHus HH(OPMALMOHHOTO OOLIeCTBa , KOTAAa TEMIIbl HAy4HO -
TEXHUYECKOTO TPOrpecca Pe3KO BO3PACTAIOT , OCTATOYHO CIOXKHO OOECIIEYHTH MOJIOTOBKY
CHELMAIUCTOB AJI1 HEMEIJICHHOTO BKJIIOYEHHS UX B TEXHOJOTMYECKYIO LEMOYKY Ha MPOU3BOJCTBE
WM B CHCTEME 00pa30BaHUU.

Brixon u3 oToli cuTyanmu 3akiodaercs B GyHIaMeHTanu3anun oopasoanus. Heobxommmo
o0y4aTh CHENUaIMCTa TaK, YTOOBI OH CaM CMOT OBICTPO aJanTHPOBATHCS K HM3MEHEHHSIM,
MPOUCXOSAIIMM B TEXHOJOTHYECKOM PAa3BUTHH OTPACIH; JaTh €My 3HAHMs, YHUBEPCAJIbHBIC IO
CBOCH CYTH, Ha OCHOBE KOTOPBIX CIIELUAIHACT CMOXXET OBICTPO COPHUEHTHPOBATHCS B CHUTYaL[UH
peleHns HOBBIX MPO(eCCHOHANBHBIX 3a/1a4.

B cratee omnpeneneHbl HampaBlIEHUS IEAArOTHYECKOTO  HCIOJB30BAHUS  CHUCTEM
KOMIIBIOTEPHOM MaTeMaTHKU NMpH H3y4eHHU HHpOopMaTHuecKux aucuuiuivH. IlpuBenena oOmas
xapakrepuctuka CKM u ycrmoBus IIenecoo0pa3HOTO WCIIONB30BaHUA CHCTEMBbI Maxima Kak
cpeactBa (yHIAMEHTaNU3alMu B y4eOHOM mporecce OakanaBpoB uH(MopMaTuku. OCBEIIEHBI
AIIEMEHTHI METOJIMKH UCTIOJIb30BAaHMS CHCTEMBl Maxima B TIOJATrOTOBKE OakairaBpoB MH(POPMATHKH.
PaccMoTpeHO OCOOCHHOCTH 00JaKO OPHEHTHUPOBAHHOTO PEIICHHUS IPEIOCTaBICHHUS IOCTyma K
00pa3oBaTeIbHOMY CEPBUCY.

Lenpto uccienoBaHus sIBISETCS aHATU3 COBPEMEHHBIX MOAX0J0B mo mpumeHeHnio CKM
Kak cpeiacTBa (yHIaAMEHTAIM3auu OOydeHHs WH(POPMATUYECKUX IUCHUIUIMH W BBISBICHUS
METOJIMYECKHX aCIEeKTOB MPUMEHEHUSI 3TUX CHCTEM MpPH MPENOJaBaHUU HCCIIECAOBAaHUS ONepaluit
Ha npumepe CKM Maxima.

OOBeKT mccaenoBaHus: Tpolecc oOydeHus OakanaBpoB WH(POPMATUKU C TPHUMEHECHHEM
CKM.

[IpenmeT wuccnenoBaHusi: ocobOeHHOCTH wucnonb3oBanuss CKM Maxima B oO0y4yeHHH
MHGOPMATUYECKUX JUCLUIIUH.

KiroueBble cioBa: GakanaBpbl HHPOPMATHKH, HHOPMATHYECKUE AUCIUIIMHBI, CUCTEMBI
KOMITbIOTEPHOM MaTeMaTHK,; Maxima, rpady Mozenu, o6j1auHble TEXHOIOTUN.
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VIK 37.036:398.8:373.31:004
Baagumuposa A.JL
XepcoHCbKMi IepKaBHUI YHIBEpCUTET

®OPMYBAHHA ECTETHYHOI' O CTABJIEHHA MOJIOJIIIHX LIIKOJIAPIB
J10 HAL[IOHAJIBHOT O ITICEHHOT O ®OJIbKJIOPY 34COBAMH
MYJIb THMEJAIHHHX TEXHOJIOT'TH

Hayionanona cucmema oceéimu Ykpainu cnouykac uumenié My3uiyHo20 MUCMeymea 00
NOWYKY Ul BHPOBAONCEHHS HOBUX (Popm 1 Memodié NposedeHHs YpoKis, sKi 6 Oonomazanu
gopmysamu ocobucmicms HAYIOHATLHO20 MUNY Yepe3 3ANYYeHHs YUHI8 NOYAMKOBOI WKOAU 00
MYToMUMEOTUHUX MEXHOTOLTIL.

Dopmy6anHs ecmemu4Ho20 CMABNIeHHsT MOIOOWUX WKOIAPIE 00 HAYIOHANbHO20 NICEHHO20
Gonvknopy 3acobamu MyrbmumMeOitiHuX MexHoN02il cnpuse Oibul epeKkmueHoMy ecmemuyHoMY,
DPO3YMOBOMY, MOPATLHOMY MA OYXOGHOMY PO3GUMKY, 3AAyUaAE Oimell 00 MEOPUUX NOULYKIE WLISIXOM
PpOo38'a3anus 3a60anb 0OCTIOHUYLKO20 MA MEOPH020 Xapakmepy, Oilbli NOGHO PO3KPUBAEMbCS iX
npUpoOHi 3a0amKu.

Ha cyuacnomy emani muaxonuuenns 38yK060i HaApoOHoi nicennoi  ingopmayii
PenpooyKyeEmbCs yepes cucmemy Komn'tomepis, OUCKi8, e1eKmpOoHHUX NIOPYUHUKIE, WO NO3UMUBHO
BNIUBAE HA PO3GUMOK YLTICHOI HAYIOHANbHOI KyIbmypu ocodbucmocmi, ii cmaxie, My3uuHo-
ecmemuyHoi 8UXOBAHOCMI 1l BUCMYNAE SIK CAPUAAUGA YMOBA MA O000AMKOBUU CMUMYL O
3ACBOEHHS 3HANHD 5K Y HABYANbHO-BUXO0BHOMY NPOYECi MakK i Ha GIOCMAHI.

Bnposaodoicenns mynbmumeditinux ma OUCMAHYIUHUX MEXHOAO02IU Y NPAKMUKY SUUMENI8
MY3UYHO20 MUCmeymea 0onomazac NOCOHamuy OudaKmuyni Qyukyii xomn'tomepa i mpaouyiini
nputiomu U 3acobu HAGYAHHA, 30a2auye U NONOBHIOE HABUAILHO-BUXOGHUL Npoyec NOYAMKOB0I
WKOIU HOBUMU ¢hopmamu pobomu, wo cnpusc Oilbul epeKmugHOMY 3AC80EHHIO MY3UUHO2O
HABUAILHO20 Mamepiany, HayloHAIbHO20 NICEHHO20 (PONLKIOPY, 36UHaie | mpaouyil YKpaiHcbKo2o
Hapooy.

Knmouoei cnosa: ecmemuune cmasnenns,, HAYiOHATbHULL NICEHHUU (POTBKAOD, MYTbIMUMEOTUHT
MexXHON02ii, MONOOWIT WKOAAPE.

IocTtanoBka mpodaemu. HamionanpHuii miceHHHH (OIBKIOP — 1€ MYIPICTh HAPOIHOL
MIe/IarOTiKM, ICTOpis JKUTTS HApoJy, €TUKAa W €CTETHKa, CYCIJIbHAa ICHXOJOTis, IO CTBOPIOE
HETIOBTOPHUI 00pa3 Halil i BigOWBae HOTro JyXOBHO-TIPAKTHYHY aKTUBHICTh. « BUXOBaHHS y4HIB Ha
TPAUIISIX HAPOIHOT €CTETUKH CIPHUSIE TOMY, III0 BOHU IMOYNHAIOTH BUSBIISTH IHTEPEC 10 HAPOIAHOTO
MUCTEITBA, PiAHOT KyJIbTYpH 1 30aradyBaTu MaTepialbHi Ta AyXOBHI MiHHOCTI» [7, ¢. 8]. Y mporeci
TBOPYOCTI y4acTh MPUHAMAIOTh 1 JOPOCTi, 1 JiTH. 3aMy4eHHs iTel 0 HAPOJHOTO MUCTENTBA, (YCcHa
HAapoJHa TBOPYICTh, MYy3HKa, PyX, ICHs, TaHElb, 0Opa30TBOpYE Ta JEKOPATUBHO-TIPUKIAIHE
MHCTEITBO Ta iH.) CIpUsi€ BCEOIYHOMY CBITOCHPUITMAaHHIO, IIPArHEHHIO KUTH 33 3aKOHAMHU KPaCH.

Jns migBumieHHs e()eKTUBHOCTI METO/IiB 1 MPUHOMIB aKTHBi3allil YYHIB MOYaTKOBOI IIKOJIH
3aCTOCOBYIOTHCSl PI3HOMaHITHI 3acO0M HaBYaHHS 3 BUKOPHCTaHHSIM iH(OpMAIiiHO-METOUIHOTO
Marepiainy, aje B ymoBax iHQopmaruzaiii OCBITH OJHMM 3 TMPOBIIHWX YUHHHKIB YCIIIIHOTO
HABYaHHSI BUCTYAIOTh MyJIbTHME iHI TEXHOJOTI.

[lepen yuureneM My3WYHO-€CTETMYHOTO IMKIY BaXKJIMBOI HAYKOBOIO Ta HPAKTHYHOO
npoOJIEeMOI0 IOCTa€ MUTAHHS (OPMYBAaHHS ECTETHYHOTO CTaBJICHHS MOJIOJIINX IIKOJSPIB 10
HAI[IOHAJILHOTO MiCEHHOTO (POIBKIOPY 3ac00aMU MYJbTUMEIIMHAX TEXHOJOTIH, 10 TO3BOJIMTh Ha
OUTBII BHCOKOMY IHTEJIEKTYaJIbHOMY piBHI YTpUMAaTH iHTepeC B Y4YHIB JO HApOJHOI TicHi. 3a
JOMIOMOT0I0 KOMI'FOTEPHHUX TEXHOJIOTIH, SCKpaBOMYy W Cy4acHOMY IHU3aifHy MOJIOAMII IIKOJISIpi
JeTaNbHINIe i MBUALIE CIIPHIMAIOTh YYOOBHI MaTepian ypoKy, eTalmaMu SKOTO € 3HAOMCTBO i3
BiJIOMHMH CBITJIMHAMH, aHIMAIliIMH, 1TFOCTPAIliIMU, KAPTUHAMH BITOMHX XYAOXKHHUKIB, My3UIHUMHU
BiZeoparMeHTaMH Ta ypHUBKAMH MY3WYHHX TBOPIB BIJIOMHX KOMIIO3HTOPIB 1 TOETIB, a TaKOX
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TEKCTOBI IMOSICHEHHS, TECTH, BAKOHAHHS TICEHb y PEXHUMi Kapaoke, Meperisa YKpaiHCbKUX 3BHYAiB
1 TpauIIii Ta iH.

AHaJi3 0CHOBHUX J0CTIIKeHD i myOmikanii

HaykoBo-memaroriuni  mpami  aBTOpiB  MacoBOi  CHCTEMH  MY3WYHOTO  BUXOBaHHS
O. Amnpakcinoi, B. Bepxopuniis, H. Betnyrinoi, E. XKak-/lanskpo3sa, []. KaGanescrkoro. 3. Konai,
M. JleontoBuuya, M. Jlucenka, P. Mapuenko, JI. Macon, , K. Opda, O.PoctoBchkoro,
JI. XneOHiKOBOI Ta 1H. € BU3HAYHOIO BiXOI0 PO3BUTKY MY3UYHOI MEAArOTiKH.

VY HayKOBHX JOCHI/UKEHHSX Yy Taly3l MYy3MKO3HaBCTBA BHOKPEMJICHO HACTYIIHI HampsAMH
BUKOPUCTaHHS  iH(MOPMAIIHHMX TEXHOJNOTIH: CTaTUCTUYHWN  aHaji3 MY3WYHHX TEKCTiB,
CIPSIMOBAaHMI Ha OOIPYHTYBAaHHS 3aKOHOMIPHOCTEH BHYTPIIIHBOI OpraHisauii My3W4HOTO TBODY,
CHUHTE3yBaHHS 3BYKOBUX 1 MY3HMYHUX CTPYKTYp y KOMIIO3MTOPCBKiM MpakTuili, po3poOka
HaBYAJIbHUX KOMI'IOTEPHUX CHCTEM 3 METOI0 MiJIBUIIEHHS €(QEeKTUBHOCTI MY3HUYHOI OCBITH
(B. Bacunenko B. JleBynbkuii, K. ®aneena, K. [llymmnanos, I. Cremiok, M. [leprau; M. Uembepxki
Ta iH.).

[Mutanns BronuBy iH(OpPMAIIHHOTO CcepeoBHINA Ha NPOQECiiiHy MiATOTOBKY BUUTEINS
MOYATKOBUX KJAciB jochipkyBanu B. AnnpieBchka, . Bomommua, H. Boponaii, B. Jlenucenko,
B. Kotkoga, H. Onedipenko, JI. [Teryxopa, O. CniBakoBchkuii C. SImaHoB Ta iH.

VY mpansgx ydeHux OOIpyHTOBAaHO MHUTAHHS 3aTy4eHHS MailOyTHIX y4YUTENIB MOYaTKOBUX
KJIaciB 10 BHUKOPHCTaHHA MOXJIHMBOCTEH iH(pOpMAamiiHO-KOMYHIKAI[IHHOTO — II€JaroriqHoro
CEepellOBHINA, PO3KPHUBAIOTHCS METOAM 1 (opMH POOOTH 3 CydyaCHHMH OCBITHIMH 3aco0amMu B
HaBYAIBHO-BUXOBHOMY ITPOIIECi TOYATKOBOI IITKOJIH.

Sx xoncrarye O. CrHiBakOBCHKHH, «CydacHa IIJTOTOBKAa BYHTENS MOYAaTKOBUX KJIACiB
NMOBHHHA  BigOyBatucs B~ HAyKOBO-OOTPYHTOBAaHOMY  iH(OpMAIiifHO-KOMYHiKaitHOMY
MIeTarOTiYHOMY CEepEIOBHIL, ITiJ SKUM BOHH PO3YMIIOTHh «CYKYITHICTh 3HAHIEBHX, TEXHOJIOTIYHHX 1
MEHTAJILHUX CYTHOCTEH, sIKi B CHHXPOHHIH iHTerpailii 3a0e3meuyroTh sIKiCHE OBOJIOAIHHSI CHCTEMOIO
BIAIMOBIIHUX 3HAHBY [0, c. 402].

B. KotkoBa cTBepmKye, 1o iH(opMamiiHO-KOMYHIKAIliifHE TIeAaroriyHe CepeaoBUIIE
MOBHHHO MAaTH HACTYNHI KOMITOHEHTH: TEPCOHAIbHI KOMITIOTepH ab0 KOMII IOTEpHHUI KJac;
CYKYIHICTh CTaHJAPTHUX MPOTpaM KOMIT IOTEPHOTO KOPHCTyBada, IHTEpHET; MOAETIOBaHHS
IITICHUX (DparMeHTIB MEAArorivHOl JMisSUTBHOCTI; IHCTPYKIIii, aJTOPUTMHU, METOIUYHI PEKOMEHIaIlil
Ta iH. [3, c. 104].

Sx 3a3nagae JI. [leTryxoBa «HayKOBHI IHTEpEC CTAHOBUTH TPH-CYO €KTHA JUIAKTHUKA SIK
«OIWH 13 HampsAMIB TMENAroridyHOl HAayKW MpPO HAHOUIBII 3arajbHi 3aKOHOMIPHOCTI, TPUHIMIIN Ta
3aco0u opranizallii HaBUaHHS, 10 3a0e3Meuye CBiJOMe Ta MIIJHE 3aCBOEHHS CHCTEMH 3HAaHb, YMIHb 1
HaBUYOK Yy MEKaxX pIBHONPABHUX B3a€EMUH YYHSA, y4UTENs Ta iH(OpMAamiiHO-KOMYHIKAI[IITHOTO
MeAarorivHoTo cepenoBuinay [4, c. 154].

3a cnoctepeskeHHsMu H. Bopomail «ocHOBHe 3aBiaHHS BHKJIaJada — pPO3pOOIATH 1
BUKOPUCTOBYBATH BIJKPHUTI W Ji€BI MeToAM AN 3M00yTTS MaiOyTHIMHU (DaxiBIsSMU MOYAaTKOBOT
ocBiTH npodeciiHuX yMiHb 1 HABUYOK» [2, c. 74].

Meta cratTti nosjsrae B ToMy, 100 aKLEHTYBaTH yBary Ha po3IVISI poOJii, 3HAUYEHHI Ta
MOJJINBOCTSAX MYJIbTUMENIHHUX TEXHOJIOTiH, K 3aco0y (hopMyBaHHS €CTETHYHOTO CTaBJICHHS
MOJIO/IIITUX MIKOJISIPIB 10 HAIIOHAIBHOTO MCEHHOTO (POIBKIOPY.

Buxknan ocHoBHoOro marepiajgy aociaimkeHHs. @OopMyBaHHS JOCKOHAJOi JIOAWMHH -
JEUTMOTUB HALlIOHAJbHOTO BHUXOBaHHsA. IIOBHMI miceHHMN NMKI - Il XKHUTTA JIIOJUHU Bij
HAPOJKEHHS JI0 CMEPTi, IO OCHIBYEThCS y PI3HUX MICEHHHUX JKaHpax. MoNoAImMi MKITbHUHA BiK €
gacoM (hOpMyBaHHS €CTETHYHOTO CTAaBJICHHS JiTEH uepe3 3HaHHs TPaIUIIii i 3BUYaiB CBOTO HApOJy.
[Mpobnema 30epekeHHS 1 TpPOMAaraHAW MICEHHOTO (OIBKIOPY, (OPMYBaHHS Y CyCIUIbCTBI
B32€MOIIOBATH MIXK HapOJIaMH € OJHHUM i3 TOJIOBHHX IUISAXiB 03A0POBJICHHS JIFOJICEKHUX BiTHOCHH.

BaximBuMH HAayKOBHMH Ta TPAKTHYHUMH 3aBJaHHAMH (OpPMYBaHHS Yy MOJIOJAIINX
IIKOJISIPIB  €CTETUYHOTO CTAaBJICHHS 10 IICEHHOTO (OJBKIOPY - 1€ YTPUMAaHHS IHTEpecy [0
HapoHOi micHi. HapoHi micHI 3aTyd4aroTh MOJIOAIIUX INKOJSIPIB CBOIM 3MICTOM, THUM, 110 B HHUX
PO3KPUBAETHCS TPEKPACHE MTPUPOJIH i JIFOJCHKHUX BiITHOCHH.

81



ISSN 1998-6939. Information Technologies in Education. 2014. Ne 20

EdexTuBHICTS TIpOIIeCy HABYAHHSA MY3UYHOMY MHCTEITBY B MOYATKOBIH IIKOJI MICTHTBH y
co0i 00OB'A3KOBHI OCBITHI piBEHb YPOYHOI Ta MO3aypOYHOI MisTIBHOCTI. HaBHYKH XyHOKHBO-
TBOPYOI [IisSUTBHOCTI 3aco0aMH HAIiOHAJIBHOTO IMICEHHOTO (OIBKIOpPY, OACPKYyBaHI Ha YpOKax
MY3HYHOTO MHCTEITBA, OPTaHIYHO PO3BHBAIOTHECS Y HACTYNHHX (popMax: mo3aypoyHa po3BHBAIOYa
TisUTBHICTE  (TypTKOBa po0OTa, TeaTpambHO-irpoBa (DOJNBKIOpPHA CTY[isl, KOJIEKTHUB HAapOIHOI
TBOpUOCTi, (PoNBbKIOpHA XopeorpadivuHa CTyAis); KOJNEKTUBHE BiABimyBaHHS KoHueptiB JMIII,
JSUIBKOBOTO Ta JpaMaTUYHOIO TeaTpiB, My3€iB; BOKaJbHI (OJBKIOPHI KOHKYPCH, a TaKOX
KOHKYPCH HapOJIHOT MiCHi.

Sk 3a3Haue€HO B METOAMYHUX PEKOMEHMAALIAX ILIOA0 BUBYCHHS UCLHUIUIH XyHDOKHBO-
ectetnyHoro mukiny y 2013-2014 H.p. «My3W4HE MHCTENTBO Yy CHUCTEMi CydacHOi OCBITH
PO3IISNAETHCA AK CYTTEBMI KOMIOHEHT 3araibHOl OCBITH IKOJApiB. Kloro MoryTHiii misHaBanbHuit
1 BUXOBHMI MOTEHIIaJ] MOB'sI3aHUN 3 €CTETUYHOI0 MPUPOIOI0, 3aBISKH Kl OCSAraroTbcs MOTaEMHI
HaMCKIaHIII MPOLECH JTyXOBHOTO >KMUTTS JIFOIUHM, ii BHYTpilIHbOrO CcBiTy. CydacHe HaBuYaHHS, 1
MHCTELbKE, 30KpeMa, IPYHTY€EThCSI Ha 3acajlaX 0COOMCTICHO-30piI€HTOBAHOIO 1 KOMIETEHTHICHOTO
MiAXO0/iB, BU3HAYEHNX B OCHOBHUX HOPMAaTHBHUX JOKYMEHTAaX OCBITH — JE€p)KaBHUX CTaHAapTax,
HaBYAJIbHUX IJIaHaX, mporpammax» [9, c. 1].

B ymoBax iH(oOpMaIiifHOT0 CycCHmibCTBa TEpel MIKOJIOK TOCTaBlIEHA METa: IiAroTyBaTH
YUHS 0 JKHUTTSI Ta aKTHBHOI AiSTIBHOCTI, 30pi€HTYyBaru Horo Ha cydacHi (OpMH HaBYaHHS i3
3a0€3MEUCHHSIM CYMICHOCTI 3 TPaJWIliHHAUMH METOJAaMHM Ta NPUMOMAMH HaBYaHHS B IOBHIN
BiJIMOBITHOCTI 3 JJOKYMEHTAMH, [0 PENTAMEHTYIOTh 3MICT OCBITH.

CucreMa OCBITH IMOKJIMKAaHA CBOEYACHO pearyBaTH Ha TOCATHEHHS HAayKH i1 KynbTypH. «Came
y MIKOJi 3HAYHOI0 Mipol0 (OPMYEThCS CBITOTISA JAWTHHHA, TO Cy4YacHHWH TeJaror Mae
YCBIIOMITIOBAaTH TMPOIECH, IO BiAOYBAIOTBCS Yy CYCIUIBCTBI, BCTAHOBIIIOBATH IPUYMHHO-
HACITIIKOBUH 3B'SI30K MIX iCTOPI€I0 PO3BUTKY MEBHOTO MUTAHHS 1 CydaCHUM HOTO CTaHOM, Oa4uTH
TEHJICHIII PO3BUTKY, 30KpeMa, y chepi iHpopmaliiitHiux TexHonorin» [5, c. 69].

CamMuM [TOCTyTHUM 3acO00M 3acTOCYBaHHS IH(OPMAIIfHUX TEXHOJOTiH Ha YypoKax
MY3HYHOTO MHCTENTBA B IMOYATKOBIM MIKOJI BHCTYIAIOTh MYJIBTHMEIIiHI TexHOMoTii. Jlo KaTeropii
MyJIBTAME/Ia HAJIS)KUTh 3HAYHA YaCTHHA PO3BAKAIBHHMX, OCBITHIX Ta iH(OpPMAIIHO-I0BITKOBHX
mporpaM. 3a jgonomMoror mporpamu Power Point eekTHBHO I TBOPYO BUMTEIH MOXE CKJIACTH
Mpe3eHTallil, SKi JOMOMOXYTh CTBOPHUTH iH(OpMamiiiHy MiATPUMKY NpU TPOBEACHHI YPOKIB Ta B
nmo3aypouHiii AisutbHOCTI. [Ipe3eHTarris 103BOJISIE BUNTEITIO UTIOCTPYBATH Pi3HI CTAIH YPOKY.

MynsTUMeniiHI TEXHOJOTT € 32C000M KOMIUIEKCHOTO BIUTUBY HA YUHIB IIUITXOM CTIOTYYCHHS
KOHIIENTYaJbHOI, LIFOCTPATHUBHOI, OBIIKOBOi, TPEHAXXEPHOi Ta KOHTPOJIIOIOUOi YACTHH, IO
3a0e3nedye eQEeKTHBHY JIOIMOMOTY NpPU BHBYEHHI MY3WYHOTO Marepially W 103BOJSIE 3HAYHO
MPUCKOPHUTHU TIpoLleC HAOyTTS BMiHb 1 HaBUYOK, HEOOXITHWX y TpakTHli. Aymio i Bimeo3amucw,
eTHorpaiuHi My3W4HI 3pa3Ku, 3HAYHO 30aradyroTh HaBUAJIBHUM MpOLEC, JAO03BOJIAIOTH YUHSAM
oJlep>kaTH  OiMBII MOBHE PO3YMiHHS TPO TpaaWilii HamioHalbHOI KynbTypu. Ha ocHOBI
NpPECTAaBICHUX MaTepiajliB PEKOHCTPYIOIOThCS CTapoJaBHI 3BUYai, SKI BIATBOPIOIOTHCS Ha
3aHATTSX, CBATax 1 po3Barax. IIpu cTBOpeHHi craiiiB MO’KHa BUKOPUCTOBYBATH aHIMAIIil0, 11 TyXKe
3pY4HO Ul MOCJIJOBHOIO BHKJIQAy Marepiaily. 3a JONOMOIOI0 aHiMalii MOXKHa CKOHLIEHTpPYBaTH
yBary y4HiB Ha TOJIOBHOMY B JIOCII/DKYBaHOMY Marepiali.

3acToCyBaHHS MYJBTUMEIIMHUX TEXHOJOTIH Ha YpoLi My3WYHOTO MHCTELTBA CIpHsE
0COOHMCTICHOMY PO3BHUTKY Y4HIB, IiJIBUIIICHHIO iX iHTEpecy J0 MY3W4HOI, TBOpPUOi i Mi3HABAIBLHOT
TSUTBHOCTI, BUXOBaHHIO aKTUBHOCTI ¥ caMOCTiliHOCTI, (hOpMyBaHHIO €CTETUYHOTO CTaBJICHHS 70O
HAI[iOHAJILHOTO MiCEHHOTO (hOJIBKIIOpY.

BukopucTanHg MyJTbTHMEIIHHUX TEXHOJOTiIH y HaBYAIBHOMY MPOIECi MOYATKOBOI HIKOJH
BUMara€ BpaxyBaHHS HU3KH (PAKTOpIB: OCOOIMBOCTI ICUXO(]i3i0IOTIYHOTO PO3BUTKY Y4HIB
MOJIOJIIIOTO MIKUTLHOTO BIKY Ta X HABYAIBHO-TI3HABAIBHOI JISUTBHOCTI; AMIAKTHIHWA MOTSHITIAT
MYJBTHMEIHHUX TEXHOJOT1H, OPIEHTOBAHUX HA TIOYATKOBY IIKOIY.

Ha momoMory BUMTENO0 My3WYHOTO MHCTEITBA MPOIIOHYIOTHCS MYJIBTUMENIHHI MipyYHHKH
Ta BipTyanpHi OiOmiorekm i maGoparopii, €NeKTPOHHI NMPAKTHKYMH Ta EJIeKTPOHHA HAOYHICTB,
HaBYaJIbHI, METOAMYHI Ta TECTOBI MOCIOHMKH, CydYacHi MPOTPaMHI KOMIUIEKCH. 3arpoIOHOBaHi
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KOMIUIEKCH PO3IIUPIOIOTH 1H(GOPMAIiitHUN, HAOUHUI, METOAWYHHUN apceHall yUUTENs MY3UIHOTO
MUCTEITBA HE3aJEKHO BiJ piBHs mpodeciitHoi kBamidikamii Ta qocBiqy. 3HAHOMCTBO 3 TBOPYICTIO
BUJATHUX KOMIIO3UTOPIB Ta MY3MYHUM (DOIBKIOPOM PO3BUBAE KOMYHIKATHBHI 310HOCTI Y4YHIB,
BUXOBY€E B HUX CTaBJICHHS JI0 MY3HKH K JO MUCTEITBA

3 ypaxyBaHHSM BIKOBHX OCOOJIMBOCTEH MOJOIIINX IIKOJSAPIB, BUMOT JO BHKOPHUCTaHHS
iH(hOpMaIiHHUX TEXHOJOTIH Yy MOYaTKOBIM IIKOII cepesl eNeKTPOHHUX MYJIBTUMEIINHUX BUIAHb
BHOKPEMIIIOEMO €JIEKTPOHHI HaBUAJIbHO-HAOYHI MOCIOHUKHU. «EexkTpoHHHI HaBYaIbHO-HAOUHUM
MOCIOHWK — eNeKTPOHHE HaBYajlbHE BHJAHHS, 110 MICTUTh CYKYMHICTh HAOYHUX MaTepialis,
TPEICTABIEHNX 3aCO0aMH MyJIbTHMEIIHIX TEXHONOTH. MOro BUKOPUCTaHHS € e(heKTHBHHM HpH
opraizaiiii penpoayKTUBHOI POOOTH YYHIB, KOJHM BUYUTENO0 HEOOXiJHO HAOYHO MiATBEPAUTH abo
KOHKpETH3yBaTH MOBHI MoOBiomiieHHs. KpiM Toro, Taki MOCiOHUKH € AOIITBbHIUMH HPU MOCTAHOBIII
BUHUTENIEM HaBYAIBHUX Mpodiem». [1, c. 15]. MynsrumMeiitHuii moCciOHUK Opi€EHTOBAaHUI Ha CydacHi
¢opMu HaBUaHHS i3 3a0€3MEUEHHSM CYMICHOCTI 3 TPaJULIHHUMU METOJaMHU Ta MpHHOMaMH
HABYaHHS B TIOBHI¥ BiIMOBITHOCTI 3 JOKYMEHTAMH, 1110 PEIIAMEHTYIOTh 3MiCT OCBITH.

HapuanbHi enekTpoHHI TOCIOHUKH MICTSATh CUCTEMAaTU30BaHUI MaTepial y BUDISIII HAOOpy
CTOPIHOK, 00'€JHAHUX MiX COO0I0 MAFOHKaMH, aHIMAI[isIMH, TUKTOPCHKUM CYIPOBOIOM, ayZio - Ta
BiZeo(parMeHTaMH, 3pa3KOBHMM BHUKOHAHHSIM MY3WYHHX TBOPIB, BUKOHAHHSM ITiICEHb Y PEXKHUMI
Kapaoke Tomio. [[ms mepeBipkm 3HaHB TepenOaueHi KOHTPOJIBHI 3alHUTaHHS, 3aBJAHHS 1 TECTH.
[Mepexin Mixk CTOpIHKaMU 3IIHCHIOETHCS 32 JOTIOMOTOIO MTOCHJIAHb Y BUIIISAI 3HAYKIB, IO JO3BOJISE
MUTTEBO MEPEXOUTH BiJl OJHOTO (parMeHTy JO0 iHIIOTO, BiAMIYKYIOUH MOTPiOHY iH(popMmartito. Llei
Marepiaj Moke OyTH BUKOPUCTaHHUN yUUTEISIMH, CTYACHTAMH, BUXOBATEIISIMH SIK TIPH TATOTOBIII 110
MPaKTUKH, TaK 1 TIPU MPOBEICHHI YPOKiB B IIKOIMI, 10 3pOOUTH iX 3MiCTOBHIIIMMH 1 LIKaBIIINMHU.

Ha ypokax My3ukd TapMOHIHHE TOE€JHAHHS KOMIT'IOTEPHOI TpPaMOTH 3 MY3HUKOIO,
HapOJI03HABCTBOM, MY3HYHHM (OJBKIOPOM, 0OpPa30TBOPYMM MHCTEITBOM, JIITEPATYpOIO CTBOPIOE
TBOpYl HampaBleHHs (KOMIT'IOTEpHUM MAalIOHOK, >KUBOIHUC, rpadika, IEeKOpaTUBHUH IM3aiiH,
Kapaoke, TOm0). BukopucTaHHS y Tpoleci HaBYaHHS 3aco0aMH MYJIBTUMENIHHHX TEXHOJOTIH
JI0TIOMArae yqHsIM TPOSIBUTH CBOIO KPEAaTUBHICTH Bif 3aayMy 10 BTUIeHHS. OcoONMBO MiKaBUMU €
HECTAaHIAPTHI YPOKHU: YPOK-TIOAOPOXK, YPOK-ysBa, YPOK-CIIOCTEPEKEHHS, YPOK-Mpis Ta iH., sKi
MOTIOBHIOIOYHCE  (POPMOO, 00’€MOM, TpaHCHOPMAIIEI0 KOIbOPY, TOHOM, TpadidHUM PUTMOM,
TU3aHOM (OPMYIOTH Y MOJIOAIIMX INKOJSPIB ACOIIaTUBHE CIPHUHSATTSA 1 MUCIICHHS HAa OCHOBI
XyJZO’)KHBOTO 1 MY3WYHOTO MarepiaiiB; pPO3yMiHHS TOHSTTS PUTMY B TPHPOML, CYCHIJIBCTBI,
MUCTEITBI; BIAIYTTS IPOCTOPY, GOPMHU, KOHTPACTY, AUHAMIKH, TEMOPY, KOJTbOPOBOI M TPH.

Ennmkronenii MucTenTBa Ta XHBONHCY, My3W4HI PEIAaKTOPH, MPOTPaMHU-TECTH Ta IrpoBi
nporpamMd € 0a30l0 IUIAKTHYHUX MOCIOHHWKIB A0 MiAPYYHHKIB «My3WdHEe MHUCTEUTBO» Ta
«My3zukay.

Baromoro Bixoo y ¢(opMyBaHHI €CTETMYHOIO CTaBJIECHHS MOJIOALIMX IIKOJISAPIB 10
HAI[IOHAJILHOTO MICEHHOTO (hOJIBKIIOPY BUCTYMAIOTh KOMIT IOTEpHI irpu. Po3maiTicTh KOMITIOTEpHUX
irop JIy>ke BENWKa 1 3aBISKH [IbOMY BOHHM OXOIUIIOIOTH BCiX, HE IUBJISIYMCH Hi Ha BiK, HI Ha HaIli.
bnaromatHuM MarepianoM sl BUXOBaHHS €CTETUYHOIO CTaBJIEHHS YYHIB JI0 HaIllOHAJIbHOTO
MICEHHOTO (DONBKIIOPY CTAIOTh IrpH, Y SIKUX OEpyTh y4acTh repoi B HAI[iOHAJIBHUX KOCTIOMAaX, IO
pPO3MOBiIalOTh Ka3KH, JIEreHJM, BUKOHYIOTH HApojHi MmicHI W TaHIi. HaykoBo-ocBiTHiI irpu 3
BUKOPHCTAaHHSIM HAapOAHOTO (ONBKIOPY PO3BHBAIOTH PO3YM 1 CHPUTHICTH ITUTHHU, PO3BUBAIOTH Y
HeTl 3/1aTHICTh €CTETUYHOIO CIPUNHHSATTS CBITY.

Perionn VYkpaiHu BiJ3HA4alOTHCS CBOEPIAHMMHU TPUPOAHO-TeOorpadiuHUMH  YMOBAMH,
HETMOBTOPHUMM €THIYHUMM aBTOIOPTPETaMH, 3BHYasiMH 1 Tpaauuismu. Ilicennuil ¢onpkiop mae
CBOIO pEriOHaJIbHY MOBIIEHEBY crenudiky. BigpmIicTh CydacHMX LMBLTI30BAaHUX HAPOIAHOCTEH
BTpaTWja J>KUBY TPAIWIiiiHy HApOAHY KyJIbTypYy, B YKpaiHi X mel mpomec He HaOyB mie
KaracTpoiuHuX (opM, Xoua i 3a3HaB yepe3 BiAOMI ICTOPWYHI OOCTaBUHU HEMOBEPHYTHUX BTpAT.
BaxnuBuM 3aBIaHHSM CHOTOICHHS € 30epekeHHs (DOMBKIOPHUX HaI0aHb YKPAlHCHKOTO Hapomy. 3
IIEI0 METOI0 yKpaiHChKa EKCIIEpUMEHTANIbHA JIabopaTopis (ONBKIOPY, Ta MHCTEIbKE areHTCTBO
«Apt Benec» Ta YkpaiHChKO-OpUTaHCHKE CITUTBHE MiANIPpHEMCTBO «KoMopay 3amouarkyBaio mpoeKT
«Mosi YkpaiHay, 3aBISKH IIbOMY B paMKax HpPOCKTY BHAAHO 5 KOMIAKT-AHMCKIB 3 YHIKaJIbHHUMHU
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3amicaMy y BUKOHAHHI aBTEHTHYHHUX (DOTBKIOPHUX KOJICKTHBIB, IO JO3BOJIUTH O3HAHOMHUTH YYHIB
3 TiCEeHHUM (OIBKIOPOM, SKUH y Ime MIiBCTONITTA TOMY NEepEeNaBaBCs MPUPOTHHM IIUIIXOM
0e31oCcepeTHLOTO CITIIKYBAHHS MTOKOJTiHb, BiJ] 0aThKa-MaTepi J0 JITCH.

3BykeHHA chepu (yHKIIOHYBaHHS IICEHHOTO (ONBKIOPY - ICTOPUYHO 3aKOHOMIipHHIMA
NpoIlec, OAHAK Y PI3HUX KYJIBTYPHHX TPAAWLIAX HOTO IHTCHCHUBHICTH 1 JAWHAMiKa HEOIHAKOBI.
[Ipote, omepkaHHs Ta ONpAIIOBAHHS YYHSIMH PiI3HOMAaHITHOI MY3WYHO-(QOIBKIOPHOI iH(pOopMarlii
yepe3 [HTepHET cTae MOIIMPEHUM HANpPsIMOM PO3BUTKY iX Mi3HABAJBHOIO iHTEpECy A0 MY3HKH, a
TaKOX OJHI€IO 13 ()OPM BUBUEHHSI HAI[IOHAIBHOIO Ta CBITOBOTO MY3UYHOI'O MUCTELITBA.

BucHoBku. TakuM 4MHOM, AOCHIDKYIOUM NMUTaHHS (OPMYBAHHS €CTETUYHOTO CTABJICHHS
MOJIOAIINX WIKOJSIPIB /0 HAIIOHALHOTO MiCeHHOTO (ONBKIOPY 3aco0amMy MYyJIBTHUMEIHHUX
TEXHOJIOTiH, MOYKHa 3ayBayKUTH:

BukopucTtanHs MynbTUMEIIHUX TEXHOJIOTIH Ha ypoKaX My3MYHOI'O MUCTELTBA JI03BOJIHUThH
YUUTENI0 Ha OUTBII BUCOKOMY 1HTEJIEKTyalbHOMY PiBHI YTpUMaTd iHTEpeC B y4YHIB JI0 HapOJHOI
micHi. 3a OMOMOTO0 KOMIT'FOTEPHHUX TEXHOJOTIH, SCKpaBOMY W CydacHOMY JW3aiiHy MOJIOIII
HIKOJISIpl IeTajbHille ¥ MIBHAIIE CIPUHMATHUMYTh Y4OOBHMH Marepian YpOKy, €TalmaMH SIKOTo €
3HAWOMCTBO 13 BIJJOMHMH CBITJIMHAMH, aHIMAI[iIMH, UIFOCTpAIliiMH, KapTHHAMHU BiJIOMHX
XYHAOKHUKIB, MY3WYHHMH BifeopparMeHTaMH Ta YpUBKAMH MY3WYHHX TBOPIB BiJOMHUX
KOMITO3UTOPIB 1 TIOETIB, @ TAKOXK TEKCTOBI IMOSICHEHHS, TECTH, BUKOHAHHS MICCHb Y PEXUMI Kapaoke,
YPUBKH YKpaTHCHKHUX 3BUYAIB 1 TPaIuIIiif Ta iH.

BripoBamkeHHST MyJIbTHMEIIMHAX Ta AWCTAHLIHHUX TEXHOJOTIH y TPAKTHKY BYHTEINIB
MY3HUYHOTO MHCTEITBA JONOMOXE IMOEAHATH AWAAKTUYHI (yHKIii KOMITIoTepa ¥ TpamuiiiHi
npuiioMu 1 3aco0M HaBYaHHS, 30araTUTh i TONMOBHUTH HABYAJIHHO-BUXOBHHUH IMPOIEC MOYATKOBOL
IIKOJIM HOBUMH (hopMaMu pOOOTH, IO CHPUSETAME OUTBII €EeKTHBHOMY 3aCBOEHHIO MY3HYHOTO
HaBYAIBHOTO MaTepiaiy, HalllOHAJTBHOTO MCEHHOTO (POIBKIIOPY, 3BMUYAIB 1 TPAAUIii yKpaiHCHKOTO
Hapozy.

OnHak, MOXXHa KOHCTAaTyBaTH, IO mpoOiieMa (OpMYyBaHHS ECTCTUYHOTO CTaBIICHHS
MOJIOJIIUX INKOJISAPIB 1O HAMIOHAIHHOTO IICEHHOTO (HOIBKIOPY 3acobamMHu MYJIbTHMEIIHHUX
TEXHOJIOTiH, ¥ JT0Ci 3aJMIIa€ThCsl HEAOCTATHBO JOCIIIKEHOIO i aKTyaJbHOIO, OCKUIBKH BHMAarae
Meperisay iCHYIOYHX METOIiB, GopM 1 3aco0iB, OOTPYHTYBaHHS Cy4acHHX ITiJXOJIB IO OpraHi3arii
HaBYAITbHO-BUXOBHOTO TIPOIIECY.
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Baagumuposa A.JL

XepcoHckuii TOCY1apCTBEHHBIN YHUBEPCUTET

O®OPMUPOBAHUE ICTETUYECKOI'O OTHOULIEHUS MJUTAJIIUX
IMKOJbHUKOB K HAIIMOHAJIBHOMY INECEHHOMY DOJIBKJIOPY
CPEJICTBAMHU MYJIbTUMEIIMHUX TEXHOJIOI U

HaunonanbHasg cuctema oOpa3oBaHUS YKpaunHbl MOOYKAAeT Y4YUTEIeH My3bIKaJbHOTO
UCKYCCTBa K TMOHMCKY M BHEIPEHHIO HOBBIX (JOPM M METOJOB NPOBEAEHUS YPOKOB, KOTOpbIE Obl
noMoranu (GOopMHPOBaTh JMYHOCTb HAIMOHAJIBHOIO THUIA IIyTeM MPHUBICYEHUS YUYEHHKOB
Ha4aJIbHOM LIKOJIBI K UCIIOJIb30BAHUIO MYJIBTUMEAUMHBIX TEXHOJIOTUH.

@DopMHUpPOBAaHUE 3SCTETHYHOI'O OTHOIIEHUS MIIAAIINX UIKOJBHUKOB K HAIMOHAJIBHOMY
MECEHHOMY (DOJIBKIIOPY CpEeICTBAMM MYJIbTHUMEAUNHHBIX TEXHOJOIHH OKa3bIBaeT cojeicTBUE Ooiee
3G PEKTUBHOMY 3CTETUYHOMY, YMCTBEHHOMY, MOPAJILHOMY U JYXOBHOMY DPa3BHTHUIO, ITPHUBICKACT
JeTel K TBOPYECKMM IIOMCKaM IIyTEM pEMIEHMs 3aJad MCCIEIO0BAaTEIbCKOIO M TBOPYECKOTO
xapakrepa, 0ojee MOJHO PACKPBIBAIOTCS UX €CTECTBEHHBIE 3a/1aTKH.

Ha coBpemMeHHOM »JTame HaKOIUIGHHS 3BYKOBOH HApOJHON TIECEHHOH WH(OpMaIu
PETpOayUpPYyeTCsT 4Yepe3 CHUCTEMY KOMIBIOTEPOB, MIHCKOB, OJJIEKTPOHHBIX YYEOHHKOB. DTO
MIOJIOXKUTENBHO BIUAET HA Pa3BUTHE LEIOCTHOM HAIMOHAIBHOM KYJBTYpPBHI JINYHOCTH, €€ BKYCOB,
MY3BIKQTbHO-ICTETUYHOW BOCIIUTAHHOCTH ¥ BBICTYNAeT Kak ONAarompusTHOE YCIOBHE H
JOTIOJTHUTENBHBIA CTUMYJ JUIS yCBOCHHS 3HAaHMK Kak B Y4eOHO-BOCIHTATEIFHOM IIPOIIECCE
HAYaIBHOM MIKOJIBI TaK U B TUCTAHIIHOHHOM OOYYEHUH.

BreapeHne MynbTHMENMWHBIX M AWCTAHIIMOHHBIX TEXHOJIOTMH B IIPaKkTUKY Y4YHTEIEH
MY3BIKQIBHOTO HMCKYCCTBa IIOMOTAeT COCAMHUTH JUJAKTHYECKHE (QYHKIMH KOMITBIOTEPHBIX
TEXHOJIOTHH U TpaJuLIMOHHbIE IPUEMBI, CPEJCTBA 00yUEHHs, YTO 00OTrallaeT U MOMOIHAET y4eOHO-
BOCIIUTATEIbHBIM Mpolecc HavyajabHOM IIKOJIBI HOBBIMH (OpMaMu pabOThl, KOTOPbIE OKa3bIBAIOT
copelictBue Oosiee  3(G(PEKTUBHOMY  YCBOEHHIO  MY3BIKaJbHOTO  y4yeOHOro  Marepuana,
HaIIMOHAJILHOT'O NMECEHHOTO (POJIbKIIOpa, 00BbIYaeB U TPaJULMi YKPAHHCKOTO Hapo/a.

KiroueBble cJ0Ba: SCTETUYHOE OTHOIIEHHE, HAI[MOHAJIBHBIA MECeHHBIH (osbKIIOop,
MYJIETUMEANMHBIE TEXHOIOTHH, MIIAIINE MIKOJbHUKH.

Vladimirova, A.L.

Kherson State University

FORMATION OF THE JUNIOR SCHOOLCHELDREN ATTITUDE TO THE
NATIONAL SONG FOLKLORE BY THE MEANS OF MULTIMEDIA TECHNOLOGIES

The national system of education of Ukraine urges music teachers to find and implement
new forms and methods of classes that have helped to form the national identity as by engaging
primary school pupils to use multimedia technologies.

Formation of aesthetic attitudes of younger scholchildren to national folk song by means of
multimedia technologies facilitates more efficient aesthetic , intellectual , moral and spiritual
development, attracting children to creative research through solving problems of research and
creative nature, more fully disclosing their natural inclinations.

At present stage of the sstorage of folk song information are reproduced by the computer
disks, electronic textbooks , which positively affects the development of a coherent national cultural
identity, its tastes , musical and aesthetic upbringing and acts as a favorable condition and an
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additional incentive for assimilation of knowledge in both educational processes of the school and
in the distance .

The introduction of multimedia and distance learning technologies in the classroom practice
of music helps to combine didactic function of computer and traditional ways and means of
education , enriches and adds to the educational process of an elementary school with new forms of
work that promotes more efficient assimilation of musical training material, national folk song,
customs and traditions of the Ukrainian people

Keywords: aesthetic attitude, national folk songs, multimediyni technology, primary
schoolchildren.
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Coxoa U.H.

3anoposkckuii 00,1aCTHON HHCTHTYT MOCJEIUIVIOMHOTO MeJaroru4eckoro
o0pa3oBaHus

JUCTAHIITHOHHBIH KYPC IIOJAIOTOBKH YYHUTEJIEH K BHEJPEHHIO
KBECT-TEXHOJIOT'HH

Cospemennas cucmema odpazoeanus Ykpaunvl naxooumcs 6 obnosnenuu. Ceuuac ocmpo
cmana npobnremMa NpUMeHeHUs YYUMENIMU HA YPOKAX YCMapesuiux Memooo8 U MexXHON02Ull,
cywecmeyem HeobXooumocms eHeopenus Hoguvix unnosayut. C 2012 2. 6 obpazosamenbHbll
npoyecc 3anopooicckoil  obracmu  8neopsiemcs  Keecm-mexuonoeus. Ha cecoonswmuii  Oenw
npoBedeHbl HeCKONIbKO 6e0-K8ecmos Onisl yuumenel U Y4eHUKos BceyKpauHcko2o u 061acmHuo2o
yposuell. Bce bonvute u 6onvbuie nossisiemcs yuumenei-Ho8amopos, KOMopbwle UCNoAb3VIOm OAHHYIO
mexHonoeuro 0l pazeumus y Oemetl yMeHuul u Haswvikoe 21 cmonemus. Ho npogedennoe
nedazozuyeckoe Uccie008aHue NOKA3auo, Ymo yyumesis, 68 OOIbUUHCIEE CYYdes, He 20MOo8bl K
UCNONbL30BAHUID UHHOBAYUU U KAYeCMBEHHAs peaniu3ayus Keecma mpedyem npeosapumenbHoll
noozomosku yuumens. s amoco kagedpoi un@opmamuku u uH@GOPMAYUOHHBIX MEXHOI02UL 6
obpazosanuu 6viiu pazpabomansvl 0OPA308aAMeENbHBIE KYPCbl OYHOU U OUCMAHYUOHHOU (opmbl. B
VCILOBUSIX (DUHAHCOBO20 KPU3UCA, OCHOBHOU aKYeHm Obll cOelan Ha OUCMAHYUOHHOU (opme, Ymo
NO360UN0 3a6/e4b OObllee KOIUYeCMEO Yuumenel ¢ MeHbUMU UHaHCco8bMU 3ampamamu. /s
npogedeHus: OUCMAHYUOHHO20 Kypca bviia gvibpana niamgpopma Moodle u paspaboman yuebno-
MemoounecKkull Komniekc. B oannou cmamve npedcmasieHo onucanue OUCMaHYUORHO20 Kypcad 05
neoazoz2uueckux pabomuukos «BHuedpenue keecm-mexHonocuu 8 00paA308aMeENbHLIL NPOYECCy,
MAaKaice nPeocmasiienvl pe3yibmamsl peaius3ayuu Kypca 8 3anopoxicckoii obracmu.

Kniouesnie cnosa: keecm, ooyuenue; noocomogxa, unnosayus, Moodle.

IMocTanoBka npodaembl. CeroaHst OAHON W3 aKTyaIbHBIX IPOOJIEM COBPEMEHHOM CHCTEMBI
o0pa3zoBaHMsl YKpauHBbI ABJSIETCS HEOOXOJUMOCTb BHEIAPEHHS HOBBIX METOJIOB U TEXHOJOTUH AJIs
AKTUBU3ALUM I103HABATEIBHOM, IIOMCKOBOM M MCCIENOBATEIbCKON JEATEIBHOCTH YYalluXcs,
pacuipenus chepbl UX HHTEPECOB, Pa3BUTHS JOTMYECKOT0 M KPUTHUECKOTo MbluieHuH. OaHoi 13
TaKUX COBPEMEHHBIX TEXHOJIOTHI SIBISETCS KBECT-TEXHOIOTHSL.

Keecm — wurpoBas TEXHOJIOTHsSI, KOTOpas MMEET YETKO IOCTABJICHHYIO AUAAKTHYECKYIO
3aJjady, UTPOBOM 3aMBICEeN, 00S3aTeIbHO UMEET PYKOBOIUTENS (HAaCTaBHHMKA), YETKHE MpPABWiIA, U
peanu3yeTcs ¢ UENbIO MOBBIILICHNUS Y yYalluxcs 3HaHuii 1 ymenuit 21 Beka [1, c. 28-32].

Brenpenue naHHON TEXHOJIOTHU B y4e€OHO-BOCIIMTATENbHBIN MPOLIECC MOMOTAET yUEHUKAM
YCOBEPUICHCTBOBAaTh HAaBBIKM IMOWCKAa HH(GOpMANWU, YMEHHE IIO/IBepraTb €€ aHaJIu3y,
CHCTEMAaTU3HUPOBATh, pEelIaTh MOCTABJICHHBIC 33Ja4Yd, PA3BUBATh IMO3HABATENIbHYIO U MOHCKOBYIO
JeATeNbHOCTh, (POPMUPOBATH KIFOUEBYIO KOMIETEHTHOCTb.

BHenpenne COBpeMEHHBIX METOAWK W TEXHOJOTHHA BBIIBUTAET HOBBIE TPEOOBAaHHS K
npoQecCHOHANBHON TOATOTOBKE yuHuTened. COBpPEMEHHBIH YYHTENb JIOJDKEH IMOCTOSHHO
COBEpILIEHCTBOBATh CBOU NpoQeCcCHOHANBHBIH  YPOBEHb, BIIAJIETh COBPEMEHHBIMU
00pa3oBaTeIbHBIMU TEXHOJOTMSMH, IPUMEHSATh WHHOBAI[MOHHBIE TEXHOJOTMM B y4yeOHO-
BOCIIUTATEIbHOM IIpOIecce, aKTUBHO MX MCHOJb30BATh M PACHPOCTPAHATH B MPOQEeCcCHOHANBHON
cpeze, NPUMEHATh HeCTaHAapTHbIE (POPMBI MPOBEACHUS YpPOKa U y4eOHBIX 3aHATHHA (COIVIACHO
MOJIOXKEHUI0 00 aTTecTallM Mearorndeckux paboTHUKOB).

Hdnsa >pGhexTUBHOrO BHEAPEHHs] KBECT-TEXHOJIOTMHM B 00pa3oBaTelbHBIN Mpolecc,
NPEIbABISIOTCS TaKue TPeOOBAHUS K yUUTEIIO:

1. HauGonbimmii NpOLEHT KBECTOB pealu3ylOTCsd C MCIOJb30BaHUEM COBPEMEHHBIX
MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, 3HAUNT, yUUTEIb IOJDKEH:

a) o0ajaTh HaBbIKAMH PabOThI C KOMIIBIOTEPOM Ha CPEJHEM M JOCTAaTOYHOM YPOBHE;
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0) o0ylanaTe HaBBIKAMH TTOMCKa MH(OpMaIwn B cetu HTEpHET;

B) BJIaJI€Th HABBIKAMHU PabOTHI C COBpeMEHHBIMHU cepBrucamu Beb 2.0;

T') 3HAaTh U BJIAJETh MIOHATHEM CETEBOM STUKH.

2. Ins co3gaHust KBECTa, yUUTEINb JOJDKEH:

a) MOHUMATh CYIIHOCTh KBECTa;

0) yMeTb ITOCTaBUTH L1€J1b, 33/1a4H1, OCHOBHBIE BOIIPOCHI;

B) YMETh pealn30BaTh UTPOBOIl 3aMbIcen;

I) ObITh TBOPUECKUM U KPEATHUBHBIM;

1) BJIaJeTh NOJX0/aMHU U METOJIaMH UCCIIeI0BATENLCKONW PabOThI;

€) BJIaJeTh COJePKAHUEM CBOETO IIPEeIMETa.

Kpome 3Toro y camoro yuuress 10JKHa ObITh KaK BHYTPEHHSS, TaK U BHELIHSS MOTUBALUS
K MHHOBAIIMOHHOW JESATEIbHOCTY U BHEIPEHUSI KBECT-TEXHOJIOTUU.

Ho, peanuu mokasbIBaioT, 4TO OOJBIIMHCTBO YYMTENIEH HE HCHOIb3YIOT MHHOBALIMOHHBIE
TEXHOJIOTUM B 00pa3oBaTebHOM Iporiecce. DTO OO0YCIOBIEHO pa3IMYHBIMM MPUYUHAMHU, B TOM
YHCiIe HEeMOAIOTOBICHHOCTBIO YUMTENIeH K BHEIPEHUIO MHHOBauuil. B pemenun 3toil mpoOiemsl
JOJDKHA TIOMOYb CHCTEMa TOCIEIUITIOMHOTO MeAarorndeckoro o0pa3oBaHusi, IMEHHO OHA JIOJDKHA
o0ecreunBaTh ONEPEKAIONIYI0 M HEPEPHIBHYIO TIOATOTOBKY YUUTEICH.

Heap cTraTbu: NMPEACTaBUTH TUCTAHLIMOHHBIA KypC, KOTOPBIM MOYHO HCIIOJIB30BaTh IS
MOJTOTOBKM YYWTENICHl O BHEIPEHUIO COBPEMEHHOW KBECT-TEXHOJOTMH B 0Opa30BaTEIbHBIH
mporecc.

AHaau3 Hay4YHoO# JuTepaTypbl. Ha cerogusmnnil [eHb MHOTHE YYCHBIE PACCMATPUBAIOT
BOTIPOCHI BHEAPEHHS KBECT-TEXHOJIOTUU B 00pa30BaTEIbHbIN MPOIECC: ISl MOATOTOBKU CTYICHTOB:
JlytkoBckas C.M., Ctatkesud A.T'., ®enuyk A.A., Emennsnosa E.JI., Illep6a H.C., BopoobeB I'.A.;
KaK CpelICTBO JJIsi Ppa3BUTHUA JJs CaMOCTOSITeNIbHOM pabotbl cryneHToB: Ocamuyk O.JL,
boupapenko T.M., Mansimesa K.M., ®omunsix H.1O., xak nunaktuueckoe cpenctBo: bary3zuna
A.W.; xak uaTepakTuBHas Meroauka: [llamaronosa [.JI., Kagemus M.IO.; B KOHTEKCTE pecypcHO-
opueHTHpoBaHHOTO 0OyueHus: Konomerr H.; kak cpencTBo peanm3anmuyd MeToaa MpPOEKTOB:
Ny6akor A.B. u npyrue; s moarotoBku yuamuxcst: Hamankor C.B., I'pabuak [1.B.; kak cpenctso
pa3BUTHUA MeAna KOMIETEHTHOCTH yueHUKOB: banapankuii A.B., I'puroprsesa U.B. u apyrue.

Ho, xak mokaszan aHanM3 Hay4YHBIX HCTOYHHKOB, CIIEIIUAIMCTOB B OOJACTH ITOATOTOBKH
JNEHCTBYIOIUX YYHTENEH 10 BHEAPEHUIO KBECT-TEXHOJIOTMM HeT. Ha ceropgHsamHwii  neHb
OOJIBIIMHCTBO HAYYHBIX PAa0OT PaCKPBIBAIOT BOIMPOCH! AKTUBU3ALMH IT03HABATEIILHOM IEATEIbHOCTH
YYalIMXcsa M CTYJIEHTOB CPEICTBAMH KBECTOB, HO, HM OJHa paboTa He KacaeTcsl BOIpOca: Kak
MOATOTOBUTH YUUTENSI K BHEAPEHHUIO KBECT-TEXHOIOTHH.

OcHoBHoii matepuay. C 2012 r. B 3amopoXCKoii 00JIaCTH BHEAPSETCS WHHOBAITMOHHAS
TexHoJorust KBecToB. Ha ceromHAmHuMi JeHb MpPOBENEHO: TPU BeO-KBecTa I yduTenei
(«MadoCrparerust, 2012», «bezonacusiii Muateprer, 2013», «Oxota Ha nuc, 20140») u aBa mist
yaenukoB («MuapoCrparerns, 2012», «K cokpoBuiaMm pogaHoro ciosa, 2014»).

[IpoBenennsiit B 2012 1. 001acTHONW KOHKYpPC pa3pabOTOK KBECTOB MOKa3all, YTO CETOHS
JUIIb Yy HEMHOTUX C(HOPMHUPOBAJIOCH TMPABWIBHOE IOHMMAaHME CYIIHOCTH KBecToB. [l
OOJIBIIIMHCTBA Yy4yHUTeJeH pa3MelleHHe OOBIYHBIX IpPEIMETHBIX 3aJaHuil Ha Osore/caiite yxe
aBisieTcs KBecToM. [loaToMy ocTpo crana HeoOX0IUMOCTh 00yUeHHsl yUuTeIe KBeCT-TeXHOIOTHH.

B 2013 roay Kadenpoii napopmaTiku u MHPOPMAIIMOHHBIX TEXHOJOTHI B 00pa30BaHUU
3anopoKCKOro MHCTUTYTA MOCIEIUINIOMHOTO MEAaroruyeckoro o0pa3oBaHus ObUTH pa3pabOTaHbI
yueOHbIe MpOrpaMMbl OYHOTO M JAMCTaHLIMOHHOIO KypcoB «BHeapeHHe KBECT-TEXHOJIOIMH B
Y4eOHBIH MPOIece.

OCHOBHOH aKIEeHT ObUT cIeNaH Ha JUCTAHIIMOHHOM OOYYEeHHH IOCKOJBKY, KaK OTMEYaeT
I'magxuit W.I1.: «ucmosib30BaHuE TEXHOJOTMHA IUCTAHIMOHHOTO OOY4YEHHs] MMEET 3HAUYMTEIbHBIC
NPEeUMYIIECTBa: JKOHOMHYHOCTh, THOKOCTB, JOCTYITHOCTh, BO3MOXKHOCTh CO31aTh €IWHYIO
00pazoBaTeIbHYIO CPEey, BO3MOKHOCTh YBEINYHTH Ka4eCTBO 00pa30BaHUsI 32 CUET HCIOIH30BAHUS
COBpPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOTHI» [2, c. 7].
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Heasto kypca sBusercs (GOPMHPOBaHHE WH(POPMAMOHHONW KYyJIBTYphl TEIaroros,
(opMHpOBaHNE TOTOBHOCTH TI€JArOTOB K MPUMEHEHHUIO B 00pa30BaTEIEHOM IMPOIECCE KBECTOB IS
AKTUBU3ALIMY TIO3HABATEIILHOM JACSTENFHOCTH IKOJIBHUKOB.

3agayamMu  SBISIOTCS: OBJAJEHUE YYHMTEISIMH TEOPETHUYECKUMU M IMPAKTHUYECKUMU
OCHOBaMHU KBECT-TEXHOJIOTUH; PAa3BUTHE TBOPYECKHX YMEHHUH W HABBIKOB, CIIOCOOCTBYIOLIMX
¢dopmupoBaHuio 3PHEKTUBHOTO 00pa30BaTEIbHOTO KBECTA; OBJAJCHHE YUMUTENIIMH METOAMKON
OpraHu3aluy KBECTOB.

Kareropusi caymareneii: nea. pabOTHHKH, KOTOpble MMEIOT HaBbIku paboToit ¢ I1K Ha
JOCTaTOYHOM U BBICOKOM YPOBHSIX.

B yuebHOil nmporpamme Kypca Mbl pEKOMEHYEM HPOXOIUTh TPEHHUHI YUMTENSM, KOTOpbIE
YCIEITHO 3aBepIIwin TpeHUHT «BHenpeHnue cereBbix TexHonormii Be6 2.0 B oOpazoBarenbHbBIN
MPOIECC», KOTOPBIM BHEApsieTcsl B 3anopokckoit obiactu ¢ 2008 rojga. 3T0 MOMOXKET YUHTEISIM
ObICTpee COPHEHTHPOBATHCS B paboTe C COLMAIbHBIMH CEpBHUCAMM U OOJIbIIE BPEMEHM YIEIUTh
MMEHHO KOHCTPYHPOBAHHUIO COOCTBEHHOT'O KBECTA.

Koau4ecTBo yacoB: ouHbIi Kypc paccuntal Ha 50 ydeOHBIX 4acoB, TUCTAHIIMOHHBINA Ha 70
4acoB, U3 KOTOpbIX 80% BpeMEHN OTBOAUTCS HA MPAKTHUECKHUE 3aHATHSL.

KoJsingecTBo MoayJieii: Kypc COCTOUT U3 8 MOAyJeH + TOMOIHUTENbHBIA MOIYIIb «Y4yacTue
B 00pa30BaTelIbHOM KBECTEe» [UIsI NPUBICUYCHUS YUHUTENEH K MPOXOXKICHUIO KBECTa B POJHU
YYaCTHUKA, JJIS JIy4LIEro MOHUMaHHUsI CYIIHOCTH KBECT-TEXHOJIOTHH.

Jns obecnieueHust Kypca HeOOXOAMMBI MHHUMAIbHBIE TEXHHUYECKHE CPEICTBA: KOMIIBIOTED,
MOJEM, CKaHEp, HAyIIHHKH WM KOJOHKMA. Takke HEO0O0XOAMMO MHHHUMAJIbHOE MPOTPaMMHOE
obecnieuenue maker Microsoft Office mmm npyrue anbTepHATUBHBIE MAKEThI; MOJKIIOYCHHE K
rnobansHOM cetn Internet; mporpamma-Opaysep; MpOUTPBHIBATEINH, TO3BOJISIOIINE BOCIPOU3BOIUTH
pa3NuYHbIe MYJIbTHMEAUHHBIC (PAiiIbl; TIPOTPAMMBI IS POCMOTpa TpapuIecKux H300pakeHU.

3aueTHas padora: pazpaboTka COOCTBEHHOIO 00pa30BaTEIbHOIO KBECTA.

B Tat6nune 1 mpeacTaBieH yueOHO-TeMaTHICCKUH IJIaH 3a0YHOTO TPCHUHTA:

TaGmuma Ne 1.
Yuebno-memamuueckuil nnan

KonnuectBo yacos

No Hazpanue Monyneil, pa3aenos, TeM Tex. Ter.

1 2 3 4
Monayas 0. Yuactue B 00pa3oBaTeibHOM KBecTe 0 4
VYdacTtue B 00pa3oBaTeIbHOM BeO-KBeCTe (MM «OKUBOM» KBECTE) 4
MopayJib 1. 3HaKOMCTBO € TeXHOJIOTHElH KBECTOB 4

1.1 |HMcTopus moHATHA, ONpEeTIeHNs] KBECTOB, CYIIIHOCTh KBECTOB 1
1.2 |Buasl kBecToB. [1110CBI 1 MUHYCBHI KBECTOB 1 1
1.3 |3HaKOMCTBO C pa3IMYHbIMH IPUMEPAMHU KBECTOB 1
1.4 |3auerHas pabora 2
Moayas 2. [lnatdopmsl s peaju3alii KBeCTOB 8

2.1 |O630p pa3nmUYHBIX MIaTHOPM sl peaTn3auy KBECTOB 1

2.2 |Anamu3 muatdopM aisl peaan3anyy KBECTOB 2

2.3 |IlogroroBka miaThopMbl 1JisI KBECTa 4

2.4 |3auerHas pabora 2
MonayJib 3. CoBpemennble UHTepHeT-cepBHCHI 8

3.1 |CepBucsl mms paboTBl i pabOTBI C pPa3IUYHBIMH THIIAMH 1 2
JOKYMEHTOB

3.2 |MHTepHeT-CepBUCHI ISl peaiu3aluy KBECTOB 1 4

3.3 |3auerHas pabora 2
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1 2 3 4
Moayasb 4. Coznaem 00pa3oBaTe/ibHblil BE0-KBECT 3 16
4.1 |CTpyKTypa KBECTOB. 1 2
4.2 |Cuenapuii KBeCTOB 1 2
4.3 |Ananus 3agaHuii mis kBecra. Co3maHue 3agaHni. 1 2
4.4 |llogroroBka HEOOXOAMMBIX IOKYMEHTOB JUISL PEaTH3aliU KBECTOB 4
4.5 |3anomHeHue muat(opMBbl il BHEPEHHS KBeCcTa 4
4.6  |3agetnas pabora 2
Moayas S. Anaau3 ksectoB. Kputepun oneHnBaHus 6
5.1 |Co3naHue KpUTepUeEB OIIEHUBAHUS YICHHUECKOU NesTeIbHOCTH 1 2
5.2 |AHanu3 co3nanHbIX KBecToB. McnpaBneHue omubok 2
5.3 |3auerHas pabora 2
MonayJsb 6. Co3nanue «KUBBIX» KBECTOB 8
6.1 |IIpumep <«GKUBBIX» KBECTOB. 1
6.2 |Co3naHue CleHapHsi «KHBOIO KBECTa» 4
6.3 |AHanu3 CO3/1aHHBIX CLICHAPHEB 2
6.4 |3auerHas pabota 2
Moayas 7. be3somacHoe wucnosb3oBanue HKT. ABrtopckoe 0 2
npaso
7.1  |be3onacHoe ucnoss3oBanue MKT. ABropckoe npaBo 2
Moayan8. 3amuTa KBeCTOB 4
Bcero: 10 60

Jns  co3maHWs  AMCTAaHOIMOHHOTO Kypca Opmia wm30pana  miardpopma Moodle
(http://do.ciit.zp.ua/) Kadenpsr napopmaTrkn 1 WHPOPMALMOHHBIX TEXHOJIOTHI B 00pa3oBaHUM, B
CBSI3M C TEM, YTO OHA COJEPKUT MHOTO Y4YEeOHBIX DJIEMEHTOB: aHKETa, (opyMm, Oa3bl NaHHBIX,
JIEKIIHsI, OTIPOC, CEMHUHAP U T.]I.

OcHoBHOW (hopMO#l yUeOHO-TTO3HABATEILHON JIEATEIBHOCTH B JUCTAHIIMOHHOM OOYYCHHUU
SBISIETCS  CaMOCTOSITeNIbHAs paboTa ¢  y4eOHO-METOAMYECKMMH MaTepHajaMH, TJaBHBIMH
TpeOOBaHUSAMH KOTOPOIl SIBIISICTCS MOJTHAS 00ECTIEYeHHOCTh BCEMHU HEOOXOIUMBIMH MaTepHalIaMH,
BBICOKAasi MOTHUBAIMsI OOY4YEHHS B COOTBETCTBMM C Y4YEOHBIM IUIAHOM, IOCTOSIHHBIM KOHTPOJIb
npolecca M3yudeHHsl, oOecreueHue B3aUMOACHUCTBHS cilymiaTenaed Mexay coOoi, obecrneueHue
MOCTOSIHHOTO KOHTAaKTa C IpenojaBaTesieM ¢ MOMOUIbI0 TEIEKOMMYHUKAIIMOHHBIX CPEICTB WIH
JIMYHO.

B mnepBom Moayne «3HAKOMCTBO C TEXHOJIOTHEH KBECTOBY» YYAaCTHMKAM IPEJI0KEHO
O3HAKOMHUTCA C TEOPETHUECKUM MaTepualoM (HMCTOpUS BO3HUKHOBEHMS TOHATUS «KBECT»,
KOHIIETIMST BeO-KBECTOB, Kiaccupukaius KBecToB U T.1.) Kpome Toro, mis aHaiusa CTENEHH
YCBOGHHUS M NMOHMMAaHMs MaTepuasa, yyacTHUKAM IpEeAararoTcsl pa3iuyHble 3aJaHusi, HalpuMep,
HOMBITaThCSl CHOPMYIUPOBATh CBOE MOHUMAaHHUE «KBECT», MPOAHAIN3UPOBATh NIPUMEPHI KBECTOB U
BBIOpATh Jy4IInii MpUMep MPEIMETHOTO KBECTA U T.1.

Hexortopsie aBTOpCcKHE OnpeaesieHnss KBECTOB:

—  Ksecm - ye naiiyixasiwuii cnocit6 ompumanns Hoeoi ingpopmayii, s esasxcato. Hozo moscna
nopigHAMuU ¢ nepe2isioom QineMy 3 nogHow yuacmio 8 nbomy. Tobmo, ye 6xce ne npocmo
3D abo 7D «ino, keecm - ye eci 100D! (Biemonenxo Onvea)

— Ksecm — ye 3mooenvosana neoazo2om oceimus 2pa, AKA CKIAOAEMbCA 3 HUKU NPOOIEMHUX
3a60aHb 34 NPUHYUNOM (MAMPLOUIKUY, HAOAE VUACHUKAM MONCIUBICIL NPAMYSAMU 00
Memu 8 2epyni, napi abo iHOUGIOyaIbHO, UOYO08YIOYU THOUBIOYATLHULL Mapwpym, ma
CNpAMOBAHA HA PO3BUMOK KII0408UX Komnemenmuocmeti ocodbucmocmi. (Kioanosa
Hamans)

Bo 2M u 3M Moxynsx y4acTHMKaM MpeaaraeTcsi Mo3HaAaKOMUTCS C HEKOTOPBIMH CEpBUCAMU
Be6 2.0, koTopble MOXKHO UCIIOJIB30BaTh B KBECTaX (CEPBUCHI JUIsSl CO3AAHUS IEMOTHBATOPOB, KapThl
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3HaHWH, O0O0Nako cioB, (GoToamsO0OMBI W T.JI.), a TakKe BBIOpaTh Hambonee 3 HEeKTUBHYIO
wiathopMy Ui pealu3aldyd CBOETO MpPEIMETHOro KBecta. llpumep 3amaHus Juii KBecTa-
COPEBHOBAHMS C HCIOJIH30BAHUEM BHICOCEPBHCA:

3aoanue "Yyoo-mamepuan", asmop: Cmpyy Okcana: [[pe@Hue ecunmsane HA3bI8ANU €20
"BAEIIEPA", umo o3nauaem "poduswiuiicsa na uebe”. Jl[pesnue xonmwi nasvieanu e2o "Kamnem
neba". Uzoenus uz He2o yenunucy oopodce 3oaoma. B "Oouccee” 'omepa paccrkazvieaemcs, umo
nobeoumensam 8 CHOPMUBHBIX COPEBHOBANUAX BPYUANU KYCOK 2MO20 Memanld u KyCoK 3010ma -
camvle Oonvwiue 6 me @pemena OpASOYEHHOCMU. ANXUMUKU CcUumanu e20 HACMONbKO
HeOAa20POOHbIM, YMO U 3aHuMamvbcsi um He cmoum. "dyoo - mamepan" cmanu noxywams 6 360 2 0o
H.3. 8 MUnouu. B nacmosiwyee epems smo eewecmso uUcnoibzyemcs Ois uzomosnenus "4yoo-
mamepuana", KOmMopulii cM02 3aMeHUmb KAMHU U GEpPesKU U CUUMAemcss UOedlbHbM Ol
cmpoumenvcmea kopabaeil. Ilpocmompume sudeoporux (https://www.youtube.com/watch?v=Gbf-
PP-x6i8), omeemvme wna 6onpocvl: o0 Kaxom eewecmge udem peuv? Iloomeepoume unu
onpogepeHume MHeHUe O 803MOICHOCMU NOIHO20 UCHe3HO8eHUs 2moco eewecmsea na 3emne. O
KaKom «4yo0o-mamepuariey uoem peus?

Cambiii 0OBEMHBIH M CaMbIi TSDKENBIH — 4 MOIyJb. VIMEHHO TPHU MPOXOXKACHUH JAHHOTO
MOJyJIsl TIPOMCXOJHUT TOCTETICHHOE BHICTpanBaHHE KBecta. Oco0oe BHHMaHHUE YJIENSeTCS JTamy
CO3MaHMs 3aJaHWd, W, KaK TIIOKa3al OMbIT, s OOJBIIMHCTBA YYHTENEeH NpoOIEeMaTHIHO
copMyIupoBaTh TBOPUYECKOE IIOMCKOBOE 3amaHue. MHOTWE 3aJaHus CBOAATCA K OOBIYHBIM
CTaHAAPTHBIM 33JJaHUSIM YPOKa Ha 3aKpeTICHHEe 3HAHUH.

B matom monyne «AHamm3 kBecToB. Kpurepnun OIEHWBaHHS» yYaCTHUKU pa3padaThIBaroOT
pa3NuYHbIe KPUTEPHH OICHWBAHUS YYCHHYECKOW NesTeIbHOCTH. Ha MaHHOM 3Tame MpOMCXOIUT
3HaKOMCTBO C TIOHSTHEM «(HOPMUPYIOIINE OIICHUBAHKUE» U CO3JJaHHE HEOOXOJMMBIX JTOKYMEHTOB.

B cBa3u ¢ TeM, 49ro, B OOJBIIMHCTBE CIy4aeB, YUHTENS peaju3yeT BeO-KBECTHI ¢
UCTOJIb30BaHUEM HH()OPMAIIMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJIOTUH, TO B CEIBMOM MOYJIE
«bezomacnoe ucnonb3oBanne UKT. ABTopckoe mpaBo» aKLEHTUPYETCS BHUMAaHHE Ha IMpaBHIIAX
Oe3omacHoi paboTsI eTeil B UHTepHETE M crIoc00ax 3aIuThl.

B BoceMOM Momynme «3amuTa KBECTOBY» YYAaCTHHKH OOBEAMHSIOTCS B  TPYIIIBI
(TTpOM3BOIEHBIM 00pPa30M) M TIPOUCXOJAUT TIPEICTABICHHE Pa3pabOTaHHBIX KBECTOB. YUYAaCTHUKH-
OMIIOHEHTH! JOJDKHBI TMPOAaHAJU3UPOBAaTh KBECTHl Koyier mo cxeme «3-2-1», T1.e. Hailtu 3
MHTEPECHBIX MOMEHTA, 33]1aTh 2 BOIIPOCAa U MPEIIOKUTH | UICIO /IS yCOBEPIICHCTBOBAHUS KBECTA.

Pe3yabTaTbl: Ha ceromusmmauii 1eHp 00y4eHHE MPOIIUTA TPU TPYIIITEl YIUTEIECH, BEITHCAHO
74 ceprtudukara. Ho HeoOX0uMO 0OpaTUTh BHUMAHKE, YTO TOJIBKO 42% OT 00IIEero KoJM4ecTBa
y4acTHUKOB (174 y4acTHHKOB) 3aBepIIMUIM Kypc, a 35 y4YacCTHHKOB BOOOIIE HE MPUCTYIIIN K
00ydeHUIO.

[Tocne mpoBeneHust ompocoB M Oecel ¢ y4YacTHMKaMU OBUIM ONpEAETIEeHbl OCHOBHBIE
po0seMbl 00yueHHs yuuTeae Ha TUCTaHIIMOHHOM Kypce:

— Cnaboe Bragenne MHOOPMAITIOHHO-KOMMYHUKAITHOHHBIMI TEXHOJIOTHUSIMH, U B YaCTHOCTH

cepBucamu Be6 2.0.

— Cnabas ceteBast akTUBHOCTb U HEXKeJIJaHME y4acTBOBATh B 00CYKICHUSX.

— Co3nanue He KBecTa, a mpoekTa 1no nporpamme Muten. O6yuenue 11 Oyayero.

— He ymenue yunteneil cTpouTh 3aJaHus Ha YCIOKHEHHBIH MOWCK; MEPEX0] OT TBOPUECKUX
3aJJaHui, K «CTaHAAPTHBIM» 3aJlaHUsIM y4yeOHOTOo mpeaMeTa.

— He ymenue hopmynrpoBaTh 3a1aHus HAa pa3BUTHE YMEHUI U HABBIKOB 21 CTONICTHS.

— OrtcyTcTBUS BpEMEHU JUIsl KAUECTBEHHOT'O MPOXO0XKICHHS TPEHUHT .

— Huskas camoopranuzanus Ui IpOXOKICHUS AUCTAHIIMOHHOTO TPEHHUHT .

HecmoTpss Ha pmaHHBIE MpOOJEMBI, YYaCTHUKM OTMEYAIOT TIOJOKUTEIBHBIE CTOPOHBI
MPOXOKACHUS Kypca: IPOUCXOAUT Oosiee yriryOJIeHHOE TOHMMAaHUE KBECTOB, YCOBEPILECHCTBYIOTCS
HaBBIKM PaboThl Cc cepBucamu BeO 2.0, CTpoWTCs KBECT, KOTOPBIM, B JalbHEHIIEM, MOXHO
peann30BaTh C yUeHUKaMHU, IPOUCXOAUT OOMEH OIBITOM / UJESIMH.

B ycnoBusix ycnemHoro 3aBeplLIeHHs Kypca 3alUlaHUpOBaHa Bblaya COOTBETCTBYIOLIMX
ceptudukaroB (cMm.puc.l).
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‘ Kosynaronud saxaad Brposadxenus Keecm-mexnorozi
Janopisexu abracuui iwcmumym & el e
micARduniomnol Redasosiunol ocotmu i

Fanopiasxpi obaacuol pady

CEPTHDIKANT
NS

5 7

3a YCRIUHE 3ABEPUEHNA OUCTIAHUITIHOZ0 MPEHIHZY «VUUMEAR 6 OHAGLHIY
(Bruposadxenns Keecm-mexnoA02ii 8 oceimuiil npoyec)

Pexmop FOITIITO B.B.ITauxps

M. FanopiKKA
2014

Puc. 1. Ilpumep cepmugpuxama

Ho xonma 2014 r. 3ammaHupoBaHO MpoBeneHHE emle 5 rpynn (M0 IMpeIBapUTEIbHBIM
3asBkaMm: 333 ywactHmka). Ha 2015 1. mmanmpyercst OOHOBICHHE Y4YeOHO-METOIMYECKOTO
KOMILJICKCA, COTJIACHO TPOBEIACHHOTO aHann3a pe(IeKCHH YYaCTHHKOB: T00AaBIICHHE HOBBIX
MPUMEPOB KBECTOB, CO3/IaHIE 00yJaroInX BUACOPOIUKOB, J0OaBIeHHE HOBBIX cepBrcoB Beb 2.0.

Cunraem, uro mns 3((EKTUBHOTO BHEIPEHHsS WHHOBAIIMOHHBIX TEXHOJIOTHI OOydeHHe
yauTeneil ABiseTcs HeOOXOAMMOCTBIO, a KBECT-TEXHOJIOTHS SBIISICTCS TOH MHHOBAIUMEH, KOTOpas
MOYKET MOTUBUPOBATh YYCHUKOB K U3yUYEHHUIO IIKOJIBHBIX IPEIMETOB.
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Coxkia .M.

3anopizbkuii 00J1aCHUH IHCTUTYT MiCJAAMIUIOMHOI MeJAroriyHoi ocBiTH

JACTAHIIAHUN KYPC MIAIOTOBKH BUYMTEJIB K YIPOBAKEHHIO
KBECT-TEXHOJIOI'Ti

CyuacHa crucrema ocBiTH YKpainu mepeOyBae B OHOBJICHHI. 3apa3 TOCTpO cTaja mpobiema
3aCTOCYBAaHHS BUMTENSIMH Ha YPOKax 3acTapuIMX METOIIB 1 TEXHOJIOTiH, iCHye HEOOXiTHICTh
BIIPOBa/DKCHHs HOBHX iHHOBamii. 3 2012 p B ocBiTHiii mpomec 3amopi3pkoi o0Omacti
BIIPOBAKYETHCS KBECT-TEXHOJOTIs. Ha chOromHINIHIHN JIeHh MPOBEACHO JIEKiJIbKa BEO-KBECTIB JIJIs
BUHMTENIB Ta y4HIB BceykpalHchkoro Ta oOmacHoro piBHIB. Bce Oinmbime i Outblie 3'SBISETHCS
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BUYHTENTIB-HOBATOPIB, SKi BHKOPHUCTOBYIOTH JaHy TEXHOJIOTIIO JJIsl PO3BUTKY y JiTel yMiHb Ta
HAaBUYOK 21 cromiTTsa. AJie TpOBENCHE IeJaroTivyHe JOCHIHKCHHS I0Ka3ajao, IO BYHUTENI, B
OUTBIIIOCTI BUTAJIKIB, HE TOTOBI JI0 BUKOPUCTAHHS IHHOBAIIl Ta SKICHA peai3allis KBeCTy BHUMAarae
MOTIEPEIHBOI MIArOTOBKM BumTeds. [ma mporo kadenporo iHpopmartukun Ta iH(OpMAaIiifHUX
TEXHOJIOTii B OCBITI OyiH po3poOieHi OCBITHI KypcH OYHOI Ta JucTaHmiiHOi ¢opmu. B ymoBax
(hiHAaHCOBOI KpH3W, OCHOBHHWI akKIEHT OyB 3pOOJICHMH Ha AWCTAHIINHIN (opMi, 1O JO3BOIHIO
3alyduTH OiIbIIy KiNBbKICTh BYHUTENIB 3 MEHIIMMH (piHaHCOBUMH BHUTparamu. J[isi mpoBeneHHs
JTUCTaHIIKHOTO Kypcy Oyna oOpana muatdopma Moodle i po3pobieHO HaBUaIbHO-METOIMYHUN
KOMIUIEKC. B maHiii craTTi mpeacraBieHO ONKMC JUCTAaHUIHHOTO Kypcy Ui IeJaroridyHux
MpaIiBHUKIB «BIpoBa/ykeHHS KBECT-TEXHOJOTIi B OCBITHIA TPOIEC», TaKOX MpeAcTaBlIeHi
pe3yNbTaTH peatizaiii Kypcy B 3amopi3bKiid 001acTi.
KouoBi ciioBa: KxBecT; HaBYaHHs; HiArOTOBKA; iIHHOBaIliA; Moodle.

Sokol I.

Zaporizhzhya Regional Institute of Teacher Education

DISTANCE COURSE FOR PREPARATION TEACHERS TO INTRODUCTION
KVEST-TECHNOLOGY

The modern system of education of Ukraine is in an update. The problem of application out-
of-date methods and technologies on the lessons by teachers became the main problem now, there is
a necessity of introduction new innovations. Quest-technology is includeded into the educational
process of the Zaporozhian region since 2012. By today there have been a lot of quests for teachers
and students of the Allukrainian and regional levels. Growingly appears teachers-innovators which
use this technology for development of children's abilities and skills of 21 century. But the
conducted pedagogical research showed that teachers, in most cases, are not ready to using the
innovation and high-quality realization of quest requires precondotioning of teacher. For this
purpose there were developed the educational courses of internal and distance form by the
department of informatics and information technologies in education. In the conditions of financial
crisis, a basic accent was done on the distance form, that was allowed to entrap the greater amount
of teachers with less financial expenses. For distance course was chosen platform Moodle and
developed training complex. This articleis presented the distance course for teaching staff
"Introduction quest technologies in the educational process," also it is presented the results of the
realization of the course in the Zaporozhye region.

Keywords: quest; training; preparation; innovation; Moodle.
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UDC 378.147:004.891.3
Bilousova L. 1., Kolgatin O. G., Kolgatina L. S.

Kharkiv National Pedagogical University named after G. S. Skovoroda

DIAGNOSIS OF PROBLEMS OF MANAGEMENT OF THE STUDENTS'
INDEPENDENT WORK IN THE INFORMATION AND COMMUNICATION
PEDAGOGICAL ENVIRONMENT

The method of questioning was used in students’ groups to diagnose features of the
implementation of independent work in the learning process of pedagogical university. Analysis of
the data makes it possible to confirm the usefulness of systematic self-study, identify some causes of
difficulties. In particular, students, who often work independently, have higher success in learning,
love their future profession; independent work does not replace the classroom, but rather
complements it, students, who often work independently, more often attend lectures. Some
statistically significant factors that hinder independent work can be distinguished: an overload on
other subjects; inertia, laziness, living conditions, the availability of a hobby, which does not
coincide with the learning task; family circumstances. Students widely use Internet resources
during independent work, but they do it spontaneously and do not obtain proper effect on the
success of learning. So management of independent work should be provided special means in
information and communication environment, aimed at improving the efficiency of the use of
Internet resources during independent work of students.

Keywords: independent work, management, information and communication technologies.

1. Introduction

Independent work of students is the leading element of the modern educational process and
certainly is situated in the centre of attention of researchers. Effective learning activity during
independent work requires preparation of students to such activity and realising of direct and
indirect management. However, building of management systems is impossible without identifying
key causal relationships according to the object of management. Reliance on the achievements of
pedagogical science, in particular, the principles of didactics and certain known patterns makes it
possible to define the basic principles of this system, but its implementation is possible only on the
base of experts' experience and empirical studies of key relationships in the concrete learning
process.

A number of researches are devoted to problems in management of students' independent
work. It is difficult to find a well-known expert in modern pedagogy, who has not paid attention to
independent learning activities. One of the recent fundamental works, specifically oriented on the
problems of management of students' independent work, is the research of O.V. Malykhin [1], who
suggests a model of the system of management of the students' independent learning activity in
pedagogical university and the corresponded pedagogical technology, which has been tested at
foreign language learning. Studies of the management of students' learning activities in open
education [2] and in information and communication pedagogical environment [3] are priority
scientific fields in information society. The basis of effective management of students' independent
learning activities in higher education institutions is the study of the didactic conditions of
management of students' independent work both theoretically and by means of a questionnaire [4],
[5], [6]- Thus, according to [6] it is determined that third-year students during independent work had
such difficulties as unclear requirements, lack of special literature, the discrepancy tasks with the
subject of the course. The results of survey of students on the use of information technologies
during independent work [7] are interesting for understanding the technique of students' work. As a
result of this survey, students mostly use lecture summaries and electronic resources rather than
textbooks or other teaching materials [7] in process of their self-preparation for classes. Survey
method was used to determine the problems of self-study of primary school teachers in Lugansk
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National University named after Taras Shevchenko [8]. By results of [8], students often identify
such difficulties, when performing independent work: not enough books (not enough information
on the Internet), objectives or requirements are unclear, lack of time, trouble finding information,
too large amount of information that makes it difficult to study. Despite the considerable interest of
researchers to pedagogical conditions of students' independent work, the problem of empirical
research of relations between factors, which determine the effectiveness of independent learning
activities is still not exhausted.

Modern educational process largely takes place in information and communication
pedagogical environment that radically changes significance, frequency and effectiveness of many
types of independent work. This raises the need for empirical research to determine the features of
implementation of such kind of academic work by students and shaping the ways of effective
management of students' independent work in modern terms of the information and communication
pedagogical environment. Processing results of survey of students on the organization of
independent work should be aimed at defining significant factors and linkages between factors
rather than on students' estimations of these factors, because each student does such estimates in his
own scale.

Objectives: analysis of the features of students' independent work and development of
recommendations for areas of improvement management of independent work in modern
conditions.

2. Empirical research

The diagnosis of the features of the students' independent work as a part of the learning
process was realised on the base of a questionnaire (Table 1). This survey has given students
possibility to tell us their self-estimations of realisation of some elements of independent work, to
estimate efficiency of their independent work and to show their views on learning activities. The
blank of the questionnaire contains questions and fuzzy answer options (for example, ‘“no”
“partly” - “yes” or satisfactory” - “quite well” - “excellent”) to suggest respondents to scale their
opinion on the given question. Such answers are shown in the Table 1 with using numbers from 1
(the most negative) to 3 or 4 (the most positive). Thus, we have a scale that characterizes the degree
of manifestation of feature in arbitrary units. The study was conducted among students of Kharkiv
National Pedagogical University named after G.S.Skovoroda, the learning process for these students
was organized without the use of special means of management of independent work in information
and communication environment. The total number of processed forms - 149. The authors thank
master students of computer science (A. Miller, A. Mudrak, A. Ryabukha, A. Solovyova,
N. Tkachenko, V. Sherstiuk), who had involved in organizing and conducting of this survey.
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Table 1.
Questionnaire and relative frequencies of students' answers
Question Relative frequency, %
1 2 3
1 2 3 4 5
1. Is there any difference, in your opinion, in school and university learning? 4 22 74
2. How often do you do independent work? 3 11 35 51
3. Do you always attend lectures? 4 4 44 48
4. If you have to miss a lecture, it is due to the following reasons:
other activity 33 30 37
poor quality of lectures 64 19 17
temporary load with other educational tasks 39 42 19
laziness, unwillingness 56 35 9
5. Do you work with the lecture material?
at the same day 53 40 7
in preparation for the laboratory, practical classes and seminars 16 27 57
before tests, exams 16 13 71
6. What types of work do you use in preparation for laboratory exercises?
I make an abstract on compulsory literature 20 41 39
1 familiarize myself with additional literature 16 56 28
I make written responses to questions posed 26 37 37
I record unclear issues 27 47 26
I discuss issues with other students 17 40 43
7. What sources of knowledge do you prefer?
lectures 8 32 62
methodological recommendations 19 50 31
abstracts and projects of other students 34 43 23
additional literature 14 44 42
software for educational purposes 21 42 37
information resources of Internet 6 13 81
1 2 3 4 5
8. Do you need independent studies in addition to the mandatory training sessions? 7 48 45
9. How often do you do out-of-classroom academic work?
in parallel with the lecture course 21 56 23
during the holidays 36 47 17
10. Independent work is needed in order
to help to understand the material 7 18 75
to develop creative skills 12 36 52
to reduce the cost of time spent in the classroom 44 30 26
to develop independence 7 21 72
to develop the ability to work with literature 8 29 63
11.  What stimulates you to self-study?
lectures 34 44 22
practical classes 6 34 60
laboratory works 17 35 48
other students 59 25 16
reviews, reports 11 32 57
tests, exams 6 19 75
12. Do you feel some difficulties?
when selecting a goal of independent work 27 57 16
when choosing methods and ways of achieving goals 28 53 19
in the exercise of self-control 31 48 21
when working with literature 46 45 9
when using the basic knowledge 42 47 11
when performing mental operations 43 44 13
13. You are not engaged in independent work, because
do not allow family circumstances 81 17 2
there are no appropriate conditions of life 74 22 4
interfered by hobby 47 35 18
there is an overload on other subjects 18 46 36
the lack of appropriate literature 36 42 22
all the material is given in lectures 42 35 23
inertia, laziness 51 37 12
14. How often do you seek the answer to the question in the subjects of mathematics and natural cycle, which you 45 50 5
are interested in, in reference books or other additional literature?
15. How often do you ask questions to the teachers in the classroom in the subjects of mathematics and natural 36 54 10
cycle?
16. How often do You feel a sense of joy, emotional lift during the preparation of the report, message, when solving 22 55 23
creative problems?
17.  What is your learning success? 21 64 15
18. Do you like your future profession? 21 17 62

Analysis of the research results
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Analysis of the distributions of students' responses allows for the conclusion that the
students of the pedagogical University pay attention to individual work, possess the main forms of
independent work and have a positive attitude to it as a part of the learning process. It should be
noted that these data are the results of the self-esteem of students and subjective. There were no
special instruction for unification of such estimations, such answers are not highly reliable that
certainly had an impact on the effectiveness of analysis. So, correlations between values of
estimations, but not this values, are of interest for analysis. It is correlation analysis we use to detect
the features of realisation of the independent work by students. The relationship between personal
characteristics of the student, his preference to certain forms of independent work and the success of
the training are in the centre of our attention during the analysis according to the survey. The values
of correlations are small, but enough sample size (149) gives us possibility for conclusions in cases,
when correlation coefficient (in modulus) is greater than 0,16 (significance level of 0.05).

As a result of the analysis it is determined that known in the pedagogics statements on
independent work of students are confirmed. Thus, students, who often work independently, have
higher success in learning (the correlation coefficient r=0.36). Independent work does not replace
the classroom, but rather complements it. Students, who often work independently, more often
attend lectures (r=0.42). This is an additional argument in favour of high-quality lectures that
encourage students to be creative and independent, guide learning activities of the student and
enable him to master the most difficult methodological elements of the learning material more
efficiently. It should be noted that motivation plays the major role among the conditions of
independent work. Students, who often work independently, love their future profession (r=0.25).
Some statistically significant factors that hinder independent work can be distinguished: an overload
on other subjects (r=0,19); inertia, laziness (r=0.17); living conditions (r=0.23); the availability of a
hobby, which does not coincide with the learning task (r=0.19); family circumstances (r=0.21). Of
course, each student has own barriers to work independently, not always the student is able to assess
the significance of a particular obstacle for yourself, so the correlation that was found is low, but it
is statistically significant at the significance level of 0.05, which is considered in pedagogy
sufficient for conclusions about the relation between the random variables.

Analysing the characteristics of independent work, it should be noted that students, who
often work independently, often work with the lecture material at preparation for the laboratory and
practical classes (r=0.25); use various types of independent work, namely the making an abstract on
compulsory literature (r=0.32); familiarizing oneself with additional literature (r=0.29); making
written responses to questions posed (r=0.24); recording unclear issues (r=0.23); discussing issues
with other students (r=0.22). Students, who often work independently, among information sources
prefer additional literature (r=0.22), and software for educational purposes (r=0.27). Interestingly,
that there is not of statistically significant correlation between self-assessing of frequency of
independent work and using of information resources in the Internet. This does not mean that
students do not use the Internet, on the contrary, as we can see by the results of the questionnaire
(questions No.7, table 1 and Fig. 1) more than 80% of the students claim that prefer Internet
resources. But it has nothing to do with the fact that the student pays attention to independent work
or not. Perhaps the lack of such a correlation is caused by a high prevalence of Internet resources as
a source of information in contemporary culture youth, and Internet is not considered by students
solely as an element of learning and training. That is, the question arises regarding the culture of
modern students in the educational use of the Internet.

The same picture is observed on the relationship between the activity of student use of
certain information sources during independent work (Fig. 1) and the success of learning. Only the
active use of additional literature has a reliable correlation with the success of the learning process
(r=0.21). According to the available sample size it cannot be argued that the activity or passivity in
the use of other information sources, including lectures, methodological recommendations, notes
and projects of other students, software for educational purposes, information resources of the
Internet during independent work affects the success of the learning.
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& No
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Fig. 1. Information resources of students' independent work

Resume

Students widely use Internet resources during independent work, but they do it
spontaneously and do not obtain proper effect on the success of learning.

Management of independent work should be provided special means in information and
communication environment, aimed at improving the efficiency of the use of Internet
resources during independent work of students.

Prospects for further research we see in the extension of the experimental base for

research, development and testing of a set of tools for the effective management of independent
work in information and communication environment.
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Binoycosa JL.1, Koararin O.I'., Koararina JI.C.

XapkiBebknii Hanionaasani nexarorivanii YHIBEPCUTET im. I'.C. CxoBopoan

JIATHOCTUKA ITPOBJIEM YIPABJIIHHS CAMOCTIAHOIO POBOTOIO B
THO®OPMALIMHO-KOMYHIKAIIHHOMY HNEJATOI'TYHOMY CEPEJTOBMIIII

MertoioM aHKETyBaHHS CTYICHTIB IPOBEACHO MIarHOCTUKY OCOONMBOCTEH peamizamii
CaMOCTIHHOI pOOOTH B HABYALHOMY IIPOIEC] MEAAroriyHOTO YHIBEpCHTETY. AHAJi3 OTPHMaHHX
JAHWX JIa€ MOXJIMBICTH MiJTBEPIUTH KOPUCHICTh CUCTEMATHIHOI CAaMOCTIHHOT pOOOTH, BU3HAYUTH
JesKi TPUYWHU TPYJHOINIB. 30KpeMa, CTYyAEHTH, SKi 4acTO MPAIIOITh CAMOCTIIHO, YCHIIIHIIIE B
HaBYaHHI, JTIOOJIATH CBOIO MalOyTHIO mpodecio; camocTiiiHa poboTa He 3aMiHIOE ayJUTOpHY, a
CKOpillle JIOTMOBHIOE Ti, TakK, CTYACHTH, SIKi YacTO MPAaIlOIOTh CaMOCTiIHHO, YacTille BiJlBiTyOTh
nekitii. BcTaHOBNEHO ekl CTAaTHCTUYHO 3HAYyIIl (DaKTOpH, SIKi TEPENIKOJKAIOTh CaMOCTiHHIN
po0OTi: TepeBaHTaXXEHHS 3 IHIIMX MPEAMETIiB; 1HEpIlis, JIHOII; KUTIOBI yMOBHU; HasIBHICTb X001,
SKe € OKPEMHM BijJl HAaBUAJIBHOI 3a/1a4i; poauHHI podsiemMu. CTyIeHTH IIHPOKO BUKOPUCTOBYIOTH
[HTepHET pecypcH B Mpoleci caMOCTiHHOI poOoTH, ane Iie BiIOyBa€eThCsl CIIOHTAHHO M HE YMHHTH
HaJIS)KHOTO TTO3UTUBHOTO BIUIMBY Ha YCHIIIHICTH HaBYaHHS. ToMy, YIpPaBIiHHS CaMOCTiIHHOIO
poboTor0 Mae 3a0e3nedyBaTHCS CcelialbHUMH 3acobaMy B 1HQOpMaIiiiHO-KOMYHIKaliiHOMY
MeJaroriyHOMy  Cepe/IOBHINN, SKi CHOPSIMOBaHI Ha MiABUIICHHS €(QEKTUBHOCTI 3aCTOCYBaHHS
IntepHeT pecypciB B mporeci camocTiiiHoi pobotu cryneHTiB.KirouoBi ciaoBa: camocriiiHa
poboTa, yrpaBiiHHs, iHPOPMaLIHHO-KOMYHIKAIIiHI TEXHOJIOTIi.

Bbenoycosa JI.U., Koaratun A.I'., Konratuna JI.C.

XapbKOBCKHUI1 HAMOHAJIBbHBII Negarornyeckuii yauepcurer uMm. I'.C. CxkoBopoau

JAUATHOCTHUKA INPOBJIEM YIIPABJIEHUA CAMOCTOSATEJbHOM
PABOTO B NTH®OPMALIMOHHO-KOMMYHUKALIMOHHOW TEJATOTMYECKON
CPEJIE

MeTooM aHKETUPOBaHUS CTYICHTOB NPOBEICHO ITUATHOCTUKY OCOOCHHOCTEH pearu3aliiu
CaMOCTOSITETBHOM paboThl B y4eOHOM TIpollecce MeNarornyeckoro yHHBEpCHTeTa. AHau3
MOJTyYEHHBIX JaHHBIX MO3BOJISIET MOATBEPAUTH IMOJIE3HOCTh CHUCTEMATHYECKOW CaMOCTOSTEIbHOMN
paloThl, OMNpEAEIUTh HEKOTOpble MPHYMHBI TpPyAHOCTEH. B 4YacTHOCTH, CTYyIEHTBI, YacTo
paboTaronire CcaMOCTOSITENbHO, yclenHee B yué0e, moOAT CcBOl Oynymyio mpodeccuto;
caMmocTosITelNbHas paboTa HE 3aMEHsIeT ayIMTOPHYI0, a CKOpee JIOMOJIHAET €€, TaK, CTYACHTHI, 4acTo
paloTaroIye caMOCTOSTENbHO, Yallle OCEIIAI0T JIEKLUHU. Y CTAHOBJIEHO HEKOTOPbIE CTATUCTUYECKH
3Hauymue (akTOpbl, KOTOpbIE MELIAl0T CaMOCTOSATENbHOM paboTe: meperpyska Mo JApyruM
npeaMeTaM; HMHEpLus, JIeHb, JKWIMIIHBIE YCIOBHSA; X000HM, OTAENbHOro OT y4eOHOM 3anauu;
ceMeiiHble MpobOnaembl. CTyneHTHl HIMPOKO HCHOJIB3YIOT VIHTEpHeT pecypcsl B mpolecce
CaMOCTOSITENbHOM paboThl B MpOLIECCE CAMOCTOSTEIbHON pabOThl, OAHAKO 3TO MPOUCXOIUT
CIIOHTAHHO U HE OKa3bIBAET KEJIaeMOI'0 MO3UTUBHOTO BIMSHUS Ha yclemHocTh yuéOsl. [loaTomy,
yIpaBlIeHHUE CaMOCTOSTEIbHON paboToil MOHKHO 00ecreyrBaThCsl CIEUUATbHBIMU CPEJICTBAMU B
MHPOPMATMOHHO-KOMMYHHKAIIMOHHOW  TEJarorudeckoil  cpefe, KOTOpble HalpaBJIeHb Ha
noBeieHne 3¢dexkTnBHOCTH TpUMeHEeHUsT VHTEpHET pecypcoB B IPOLECCE CaMOCTOSTEIBHOM
paboOTBI  CTYICHTOB. KawueBble ciaoBa: camocTosTensHas paboTa, yIpaBleHHE,
UH(POPMAMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTHH.
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AHOTALII / SUMMARY

benesuena T.B., [lonomapesa H.C.

XapkiBcbkuii HauioHaabHUM mnegaroriyuHuii  yHiBepcurter imeni I'.C.CkoBopoam,
XapkiB, Ykpaina

BUKOPUCTAHHS CEPBUCY GOOGLE DOCS V¥ MIAIOTOBII MAMBYTHIX
YUYUTEJIB MATEMATHUKHA

VY cTarTi pO3KpUTO OCHOBHI MOXIHMBOCTI Ta (yHKIIT cepsicy Google Docs, 30kpema
Document, Presentation, Table, Form. Po3risHyTo 0cOO0IMBOCTI 3aCTOCYBaHHS JAHOTO CEPBICY IS
HaBYaHHS iH(QOpMATHKH MaifOyTHIX yYMTENiB MAaTeMaTUKHA 3 METOI0 BHpIMIEHHS iH(OpMaIiiHuX
3aBJaHb: BiJ TOMIYKYy pi3HOro BHIy iHGOpMamii J0 CHOUIBHOTO BHKOHAaHHS MPOEKTIB.
3anponoHOBaHO TPH €Tl METOAMKH OpraHi3allil KOJEKTHBHOI pOOOTH IIOJ0 3aCBOEHHS CEPBICY
Google Docs y HaBuampHiii Ta mojmampimiid  mpodeciiHii MisUTbHOCTI MaHOyTHIX YYHTENiB
MareMaTukd. Ha mepmoMy erami CTyIZeHTH 3HaomisiThes 3 cepBicom Google Docs y sikocti
KOpUCTYBa4a -  BYAThCA BHKOPHCTOBYBAaTH HOTO pI3HOMaHITHI MOXJIMBOCTI Ha TPHKIAII
BUpIIICHHS 3aBlIaHb 3aralbHOTO Xapakrepy. Ha mpyromy erami, Maroun HaBHYKH KOPHCTYyBada,
CTY/ICHTH BUKOPHCTOBYIOTH CEpBIC SK YUHI IpW PO3B’s3yBaHHI 3aj7ad 3 MareMaTuku. Ha TpeTbomy
erami CTyJeHTH pO3IVAAIOTh CepBiC K BHKIANaui — JUIs BHpINIEHHS METOAMYHUX Ta
opraHizaliiiHnX npodeciiHuX 3aBJaHb BYMTENS MaTeMaTHKU. [IpoaHami3oBaHO pe3yNbTaTH
BUKopucTaHHsl cepBicy Google Docs npu migrorosmi 6akanaspiB (6.040201 «Martemaruka») Ha
3aHATTAX 3 iHpopMmaThku y XapKiBCHKOMY HalliOHAJILHOMY TE€JaroridyHOMY YHIBEpCHUTETi IMEHi
I'.C. CkoBopoanu.

KarouoBi ciaoBa: MaiiOyTHi BUHWTENi MareMaTHKH, iH(pOpPMAaTHYHA MiATOTOBKA, CEpBicH
Google Docs.

Byelyavtseva T.V., Ponomareva N.S.

Kharkiv National Pedagogical University named after G. S. Skovoroda, Kharkiv,
Ukraine

GOOGLE DOCS SERVISE IN TRAINING OF FUTURE TEACHERS OF
MATHEMATICS

The article describes the main features and functions of Google Docs, in particular
Document, Presentation, Table, Form. It is shown the specific features of using this service for
teaching future teachers of mathematics to solve information problems: finding information of
various types to carry out joint projects. It is suggested the three stage of technique of management
of collective work for mastering Google Docs in learning and further professional activity of future
teachers of mathematics. In the first stage, students become familiar with Google Docs as a users
and learn how to use its various features on the example of solving of widely distributed problems.
In the second stage, having the skills of the user, the students use the tools as pupils for solving
problems in mathematics. At the third stage, students consider the service as teachers to resolve
methodological and organizational professional tasks of teachers of mathematics. It is Analyzed the
results of using Google Docs at computer science classes in training of bachelors (6.040201
Mathematics) at Kharkiv national pedagogical University named after G.S. Skovoroda.

Keywords: future teachers of mathematics, training in computer science, Google Docs
service.

Beasisuena T.B., [lTonomapésa H.C.

XapbKoOBCKHII HAIMOHAJIBLHBIN Negarornyecknii yausepcuretr umenu I'.C.CkoBopoapbl,
XapbKkoB, YKpanHa

HNCIIOJBb30BAHUE CEPBUCA GOOGLE DOCS B NIOAI'OTOBKE BYAYHIUX
YUYUTEJEI MATEMATHUKH

B crathe packphITBl OCHOBHBIE BO3MOXXHOCTH W (yHKmmu cepuca Google Docs, B
gactHOocTH Document, Presentation, Table, Form. PaccmoTpeHsl 0coO€HHOCTH TNpUMEHEHHS
JaHHOTO cepBHUca U 00ydeHus nHpopMaTHKe Oy IyIINX YUUTEIeH MaTEMaTHKH C LENbI0 PEIICHHS
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MH(POPMAIIMOHHBIX 33/1a4: OT IMOMCKA PA3IMIHOTO BUAA WH(OPMALIUU K COBMECTHOMY BBITTOJITHEHUIO
poeKToB. [IpenoKeHsl TpU 3Tana METOJUKH OPraHU3allH KOJJICKTHBHOW pabOTHI IO YCBOCHHUIO
cepBuca Google Docs B y4eOHON m manpHEHIIeH MPo(hecCHOHATBHON MEeSITeIBbHOCTH OyIyIIX
yauTeneii matematnkud. Ha mepBoMm sTame cTyIeHTHI 3HakomsTcs ¢ cepBucoMm Google Docs B
KauecTBe IMOJIb30BATENsl - y4yaTcsl HCIOJIb30BaTh €ro pa3HOOOpa3sHblE BO3MOXKHOCTH Ha MpUMeEpE
pemieHus 3azad obuiero xapakrepa. Ha BTOpom 3Tame, MMes HaBBIKM IOJIb30BATENs, CTYIEHTHI
UCTIONB3YIOT CEpBUC KaK ydwalldecs IMpH pelleHUM 3ajad Mo Maremaruke. Ha Tpersem srame
CTyIEHTBl PAacCMaTpUBAIOT CEPBHC KakK IpENoAaBaTeNd - M pElICHUS METOAWYECKUX U
OpPraHU3allMOHHBIX MPO(QECCHOHANBHBIX 3aJad y4uTelns MaTeMaTHkH. I[IpoaHanmu3upoBaHbI
pe3ynbTaThl ucnonb3oBaHus cepBuca Google Docs mpu moaroroke OakamaBpoB (6.040201
«MareMaTHKa») Ha 3aHATUAX 10 MHPOpPMaTHKe B XapbKOBCKOM HAI[MOHAJIBHOM I€1arornyeckomM
yHuBepcutete umeHu ['.C. CkoBOpoAbl.

KiroueBbie cjoBa: Oyaymue yuuTens MaTeMaTHKH, HH(opMaTHyeckas IOATOTOBKa,
cepsuckl Google Docs.

Bbinoycosa JL.L, Koarartin O.I'., Koararina JI.C.

XapkiBcskuii HanioHanbHuil neaarorivnuii YHIBEPCUTET im. I'.C. CxoBopoau

JIATHOCTUKA ITPOBJIEM YIPABJIIIHHS CAMOCTIAHOIO POBOTOIO B
THO®OPMALIMHO-KOMYHIKAIIHHOMY HNEJATOI'TYHOMY CEPEJTOBMIIII

MertooM aHKETyBaHHS CTYICHTIB IPOBEACHO MIarHOCTUKY OCOONMBOCTEH peamizarii
CaMOCTIHHOI pOOOTH B HABYAILHOMY IIPOIEC] MEAAaroriyHOr0 YHIBEpCHTETY. AHai3 OTPHUMaHUX
JAHWX JIa€ MOJIMBICTH MiJTBEPIUTH KOPUCHICTh CUCTEMATHIHOI CAaMOCTIHHOT pOOOTH, BU3HAYUTH
JesKi TPUYWHU TPYJHOINIB. 30KpeMa, CTYAEHTH, SKi 4acTO MPAIIOITh CaAMOCTIIHO, YCHIIIHIIIE B
HaBYaHHI, JIOOJATH CBOIO MalOyTHIO mpodecito; caMmocTiiiHa poOoTa HE 3aMiHIOE ayAHTOPHY, a
CKOpillle JIOTMOBHIOE Ti, TaK, CTYACHTH, SIKi YacTO MPAaIlOIOTh CaMOCTiIHHO, YacTille BiJIBiTyOTh
nekiii. BcTaHOBIIEHO NesKi CTaTHCTUYHO 3HAYYIII (PAKTOpH, SKI MEPEIIKOKAIOTh CaMOCTIHHIM
pOOOTI: mepeBaHTaXEHHS 3 IHIINX MPEIMETIB; 1HEpIis, JIHOIII; XUTIOBI YMOBH; HasABHICTH X001,
SKE € OKPEMHUM BiJl HaBUAIBHOI 3a/1a4i; poauHHI mpodiaemu. CTyJeHTH MUPOKO BHKOPHCTOBYIOTH
[aTepHeT pecypcu B mporieci caMOCTiifHOT poOoTH, ane 1ie BinOyBa€eTbCsl CIIOHTAHHO W HE YWHHUTH
HAJIC)KHOTO TIO3WTHBHOTO BIUIMBY Ha YCIINIHICT, HaBYaHHSA. ToMy, yNpaBiiHHS CaMOCTiHHOIO
poboToro Mae 3abesnedyBaTvcsl CIEIIaTbHUMH 3aco0aMu B iH(OpMaIifHO-KOMYHIKAIlIHHOMY
MeIaroTiyHOMY CEpENOBHINI, $Ki CIPSAMOBaHI Ha TMIABHIIECHHA €(QEKTUBHOCTI 3aCTOCYBaHHS
[aTepHeT pecypciB B mporeci caMoCTiiHHOT poOOTH CTY/ICHTIB.

KawouoBi cioBa: camocriiiHa poOoTa, ympaBiiHHA, iH(OpPMAaIiifHO-KOMYHIKaIliitHi
TEXHOJIOTII.

Bilousova L. 1., Kolgatin O. G., Kolgatina L. S.

Kharkiv National Pedagogical University named after G. S. Skovoroda

DIAGNOSIS OF PROBLEMS OF MANAGEMENT of THE STUDENTS'
INDEPENDENT WORK IN the INFORMATION AND COMMUNICATION
PEDAGOGICAL ENVIRONMENT

The method of questioning was used in students' groups to diagnose features of the
implementation of independent work in the learning process of pedagogical university. Analysis of
the data makes it possible to confirm the usefulness of systematic self-study, identify some causes
of difficulties. In particular, students, who often work independently, have higher success in
learning, love their future profession; independent work does not replace the classroom, but rather
complements it, students, who often work independently, more often attend lectures. Some
statistically significant factors that hinder independent work can be distinguished: an overload on
other subjects; inertia, laziness; living conditions; the availability of a hobby, which does not
coincide with the learning task; family circumstances. Students widely use Internet resources during
independent work, but they do it spontaneously and do not obtain proper effect on the success of
learning. So management of independent work should be provided special means in information and
communication environment, aimed at improving the efficiency of the use of Internet resources
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during independent work of students. Keywords: independent work, management, information and
communication technologies.

Bbenoycoa JI.U., Koaratun A.I'., Konratuna JI.C.

XapbKOBCKHUI1 HAMOHAJIBbHBII Negarornyeckuii yauepcurer uMm. I'.C. CkoBopoau

JAUATHOCTHUKA MNPOBJIEM YIPABJIEHUSA CAMOCTOSATEJbHOM
PABOTOH B UH®OPMAIIMOHHO-KOMMYHUKAIIMOHHOM NMEJATOIr MYECKOM
CPEJE

MeTonoM aHKETHpOBaHUS CTYJCHTOB MPOBEJCHO JHAHOCTHKY OCOOCHHOCTEH pealn3anuu
CaMOCTOSITEIbHOW paboThl B Y4eOHOM THpolecce IeAarornieckoro yHHBEpCUTeTa. AHanu3
MOJTyYSHHBIX JIAaHHBIX T03BOJISIET MOATBEPIMTH ITOJIE3HOCTh CHUCTEMATHUECKOH CaMOCTOSITENBbHON
paboTHI, ONpEeNeNUTh HEKOTOpble MPUYMHBI TPYAHOCTEH. B YacTHOCTH, CTYAEHTBI, YacTo
paboTaronire CcaMOCTOSITENbHO, yclenrHee B yué0e, moOAT CBOIO Oynymiyio mpodeccuto;
caMoCTOsITeNNbHAs paboTa He 3aMEHsEeT ayAUTOPHYIO, @ CKOpee JOMOJHSET e€, TaK, CTYACHTbI, 4acTO
paboTarole CaMoCTOSTEIbHO, Yallle MTOCEHIAI0T JICKIMU. Y CTAHOBJIEHO HEKOTOPbIE CTATHCTHYECKH
3Hauyne (aKTopbl, KOTOPbIE MEHIAIOT CaMOCTOSTEIBHOW paboTe: meperpyska Mo APYruM
npeaMeTaM; HWHEpUUs, JICHb, JKWINIIHBIE YCIOBHS; X000HW, OTAENBHOTO OT Yy4eOHOH 3amaum;
ceMeiiHble mpoOnembl. CTyneHTHl MIMPOKO HWCHOJNB3YIOT VIHTEpHET pecypcsl B mporecce
CaMOCTOSITEIBHOM pabOTBI B TIPOILIECCE CAMOCTOSTEIBHOH pabOTHl, OAHAKO O3TO MPOHUCXOIHT
CTIIOHTAHHO W HE OKAa3bIBACT JKEJIAeMOT0 MO3UTHUBHOTO BIMSHUS Ha yCIEMHOCTh y4€Onl. [ToaTomy,
yIpaBJIeHUE CaMOCTOSATEIFHOW PabOTON MOIKHO 00eCHeunBaThCs CHENUANBHBIMUA CPEICTBAMH B
MHPOPMAIMOHHO-KOMMYHHKAIIMOHHOW  TEJarorudeckoil  cpele, KOTOpble HalpaBJIeHb Ha
noBeieHne 3¢dexkTnBHOCTH TpUMeHEeHHsT VHTEpHET pecypcoB B IPOLECCE CaMOCTOSTEIBHOM
paboTHI CTYICHTOB.

KawueBble cjoBa:  camocrosATenpHas — paboTa,  ympaBieHHe, HH(DOpMAIMOHHO-
KOMMYHUKAIIMOHHBIE TEXHOJIOTHH.

Baagumuposa A.JL.

XepcoHcbKHUil 1ep:kaBHUI YHiBepcuTeT

®OPMYBAHHSA ECTETUYHOI'O CTABJIEHHS MOJIOAINUX HIKOJIAPIB 10
HAIIOHAJIbHOI'O IMMICEHHOT'O ®OJILKJIOPY 3ACOBAMMW MYJbTUMEJIIMHUX
TEXHOJIOT'T!

HarmionaneHa cuctemMa OCBiTH YKpaiHM CIIOHyKae BYHTENIB MY3HMYHOTO MHCTENTBA JI0
MOIIYKY ¥ BHpPOBA[UKEHHS HOBUX (OPM 1 METOIB TPOBEICHHS YpPOKiB, sIKi O momomaranu
(dopMyBaTH OCOOMCTICTh HAIIOHAIBHOTO THUIYy 4Yepe3 3alydeHHS YYHIB IMOYATKOBOI IIKOJHU IO
MYJBTHMEMIMHUX TEXHOJIOTIH.

@®opMyBaHHS €CTETUYHOI'O CTaBJIEHHS MOJIOALIMX IIKOJISPIB A0 HAlllOHAJIBHOTO MICEHHOTO
¢donbkiopy 3acobamMu MyITbTUMEAIMHUX TEXHOJIOTIH CHpHsiE€ OIMbII €EeKTUBHOMY ECTECTUYHOMY,
PO3yMOBOMY, MOPaJIbHOMY Ta JyXOBHOMY PO3BHUTKY, 3ajly4ya€ AiTeil 10 TBOPUMX MOLIYKIB HIJISIXOM
PO3B'sI3aHHS 3aBJaHb JOCIIIHUIBKOTO Ta TBOPUOIO XapakTepy, OUIbII MOBHO PO3KPUBAETHCA iX
MPUPOIHI 3aJaTKH.

Ha cyuacHoMy eTami HakomW4yeHHs 3BYKOBOi HapomHoi TiceHHOl iHdopmarrii
PENpOIYKYEThCS Yepe3 CUCTEMY KOMI'IOTEpPIB, JUCKIB, €IEKTPOHHUX MiJPYy4HHUKIB, IO MO3UTUBHO
BIUIMBAE Ha PO3BHUTOK IUTICHOT HAI[IOHAJIBHOI KYJBTYpH OCOOMCTOCTi, il CMakiB, MYy3WYHO-
€CTeTUYHOI BUXOBAHOCTI i BUCTYHAE SIK CIPUATINBA YMOBA Ta JOJATKOBUI CTUMYJI JUIsl 3aCBOEHHS
3HaHb K Y HABYaIbHO-BUXOBHOMY TPOIIECi TaK i Ha BifICTaHI.

BripoBamkeHHsT MyJNBTUMEIIMHUX Ta MUCTAHIIMHUX TEXHOJIOTIH y TPAKTHKY BYHTEINIB
MY3HYHOTO MHCTEITBA JIOTIOMara€ MO€IHATH IUAAKTHYHI (yHKIIT KoMm'roTepa W TpamuiiiHi
npuiioMu 1 3acoOu HaBuaHHSA, 30aradye i IOMOBHIOE HABYAILHO-BUXOBHHU MPOIEC MOYATKOBOI
MIKOJM HOBUMH (opMaMu poOOTH, 1m0 chpusie OuThIl e(pEeKTHBHOMY 3aCBOEHHIO MY3HYHOTO
HaBYAIBHOTO MaTepiaily, HalllOHATBHOTO MICEHHOTO (POIBKIIOPY, 3BMUYAIB 1 TPAAUIii YKpaiHCHKOTO
Hapoy.
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KirouoBi cioBa: eCTeTHYHE CTaBJCHHS, HAIIOHAILHUN  TiCCHHWHA  (OJIBKIOP,
MYJIETUMEIMHI TEXHOJIOT11, MOJIOJIII IIKOJISIPI.

Vladimirova, A.L.

Kherson State University

FORMATION OF THE JUNIOR SCHOOLCHELDREN ATTITUDE TO THE
NATIONAL SONG FOLKLORE BY THE MEANS OF MULTIMEDIA TECHNOLOGIES

The national system of education of Ukraine urges music teachers to find and implement
new forms and methods of classes that have helped to form the national identity as by engaging
primary school pupils to use multimedia technologies.

Formation of aesthetic attitudes of younger scholchildren to national folk song by means of
multimedia technologies facilitates more efficient aesthetic , intellectual , moral and spiritual
development, attracting children to creative research through solving problems of research and
creative nature, more fully disclosing their natural inclinations.

At present stage of the sstorage of folk song information are reproduced by the computer
disks, electronic textbooks , which positively affects the development of a coherent national cultural
identity, its tastes , musical and aesthetic upbringing and acts as a favorable condition and an
additional incentive for assimilation of knowledge in both educational processes of the school and
in the distance .

The introduction of multimedia and distance learning technologies in the classroom practice
of music helps to combine didactic function of computer and traditional ways and means of
education , enriches and adds to the educational process of an elementary school with new forms of
work that promotes more efficient assimilation of musical training material, national folk song,
customs and traditions of the Ukrainian people

Keywords: aesthetic attitude, national folk songs, multimediyni technology, primary
schoolchildren.

Baagumuposa A.JL.

XepcoHckHii TOCY1apCTBEHHBIN YHUBEPCUTET

®OPMUPOBAHHUE 3CTETHYECKOI'O OTHOIUEHUSA MJTAIINX
HIKOJIBHUKOB K HAIIMOHAJIBHOMY HNECEHHOMY D®OJBbKJIOPY
CPEJCTBAMHU MYJIbTUMEIIMHUX TEXHOJIOI A

HammonaneHast cucrtemMa o0pa3oBaHUs YKpawHBI TOOYXKIAeT YUUTENEH MY3BIKaIBHOTO
HCKYCCTBa K TOMCKY M BHEIPEHHIO HOBBIX (JOPM M METOJIOB INPOBEACHUS YPOKOB, KOTOPHIE OBI
noMorand (OpPMHPOBATh JMYHOCTh HAIIMOHATBHOTO THMNA IIyTEM TPHUBICYCHUS YYCHHKOB
Ha4yaJbHOU LIKOJIBI K UCHOJb30BAHUIO MYJIbTUMEININHBIX TEXHOIOTHM.

dopMupoBaHHE SCTETHYHOTO OTHOWICHHWS MIIAAIIMX [IKOJHHUKOB K HAIIMOHAJIHHOMY
MECEHHOMY (DOJIBKIIOPY CpEeICTBAMM MYJIbTHUMEAUNHHBIX TEXHOJOIHH OKa3bIBaeT cojeicTBUE Oosee
3G PEKTUBHOMY 3CTETUYHOMY, YMCTBEHHOMY, MOPAJILHOMY U TYXOBHOMY DPa3BHTHUIO, ITPHUBICKACT
JeTell K TBOPYECKMM IOMCKaM IyTeM peIleHHs 3aJad HCCIEI0BaTeNIbCKOIO M TBOPUYECKOTO
XapakTtepa, 6oJiee MOJIHO PACKPBIBAIOTCS UX €CTECTBEHHbIE 3aJJaTKH.

Ha coBpeMeHHOM »JTame HAKOIUIEHUs 3BYKOBOM HapoIHOH meceHHOM uH(opManuu
pEeNpoayLUpyeTCss Yepe3 CHUCTEMY KOMIBIOTEPOB, JHMCKOB, 3JIEKTPOHHBIX Y4YEOHHMKOB. OTO
MOJIOXKUTEIBHO BIMSAET HA pPa3BUTHE LIEJTOCTHOW HALMOHAIBHOM KYJbTYpPbI JINYHOCTH, €€ BKYCOB,
MY3bIKQIbHO-3CTETUYHOW BOCIIUTAHHOCTH M BBICTYyNAaeT Kak OJaromnpusaTHOE YCJIOBUE H
JONOJHUTENIBHBIA CTUMYJ JUIS YCBOGHHS 3HaHMH Kak B Yy4eOHO-BOCIMTATEIBHOM Ipoliecce
HayaJIbHOM MIKOJIBI TaK U B JUCTAHIIMOHHOM OOYYEHHH.

BreapeHne MynbTHMENMWHBIX M AWCTAHIIMOHHBIX TEXHOJIOTMH B IIPaKTUKY Y4YHTEIEH
MY3BIKQJIbHOTO HMCKYCCTBA IIOMOTAeT COCAMHUTH JHJAKTHYECKHE (QYHKIMH KOMITBIOTEPHBIX
TEXHOJIOTHH ¥ TPaIUIIMOHHbIE IPHEMBI, CPEJCTBA 0OYUEHHS, YTO 00OTAIACT U MOTOIHACT Y4eOHO-
BOCIIUTATEIBHBIA MPOIECC HAYaJIbHOM IIKOJIB HOBBIMH (OpMaMu pabOTHI, KOTOPHIE OKa3bIBAIOT
copelictBe  Oomee  A(PGPEKTHBHOMY YCBOCGHHIO  MY3BIKaJbHOTO  y4eOHOro  Marepuana,
HAIIMOHAJILHOTO MECEHHOTO (DONIBKIIOpa, 00BIYaeB M TPAIUIMN YKPAHHCKOTO HAapo/Ia.
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KumroueBble cj10Ba: OSCTCTHYHOE OTHOIICHUE, HAI[MOHAIBHBIN TECCHHBIA (QOIBKIOP,
MYJbTUMEAUNHBIE TEXHOJIOTUHU, MIAAIINE IIKOIbHUKHU.

3anopoxkuenko FO.I'.

IncTuryT indopmaniiinux TexHoJorii i 3aco6iB Hapuanuss HAIIH Ykpainu

CTAHIAPTU3AIUSA BHUMOI' 1O 3ACOBIB IKT HABYAJIBHOI'O
IMPU3HAYEHHS Y MIZKHAPOJHOMY OCBITHBOMY ITPOCTOPI

EdextuBHuM 3aco00oM ympaBmiHHS siKicTio, B ToMy umcii B cdepi IKT HaBuampHOTO
NpPU3HAYEHHS, € CTaHJapTH3allis, sKa BKIIOYAa€e KOMIUIEKC HOpPM, IIPaBUI 1 BUMOT JO SKOCTI
npoaykiii. Po3pobneHHss ¥ TpWHHATTS MiKHapoaHux craHaaptiB y ramysi IKT 3 wmeroro
3a0e3neyeHHs] iX SKOCTI € HEBi’€MHOI0 CKJIaJIOBOIO TMpOIecy po30y[oBH iHpOpMaIliitHOTO
CYCIINbCTBA. YMPOBAPKCHHS SKICHHUX, BIAKPUTUX, (DYHKIIOHAIBHO CYMICHMX 1 3YMOBJICHHX
MOMKUTOM CTaHJAPTIB, Y SKUX BPaxOBaHO BUMOTH W MOTpeOM YCiX 3alliKaBIIEHUX CTOPiH, Hapa3i €
KIIFOYOBHM eJleMeHTOM po3BUTKY 1 mommpeHHst IKT, parionamizamii BUTpar Ha iX po3poOKy i
BJIOCKOHAJIEHHS, 1110 0COOJIMBO aKTyaJbHO ISl KpaiH 3 MEPEXiIHOI0 EKOHOMIKOIO.

VY crarTi 00rpyHTOBaHO HEOOXITHICTH cTaHAapTU3alii BuMor a0 3acobiB IKT HaBuanbHOTO
npu3HadeHHs. [lpeacraBieHO OCHOBHI BHAM HOPMAaTHBHHX JOKYMEHTIB y cdepi TeXHIYHOTO
peryoBaHHA i cTaHgapTu3anii. PO3risHyTo MisSUTBHICTD MPOBIAHUX MI>KHAPOTHHUX Ta PETiOHATBHUX
HII[IaTHB, OpraHizamii, MisUTbHICTh SKUX, 3-IOMDK 1HIIOTO, CIPSIMOBaHA Ha CTAHAPTU3AIII0 BUMOT
no IKT napuaneHoro mpusnaueHus (ISO, CEN, IEEE, IMS, ADL), ta X OCHOBHi pO3pOOKH.
OxpeciieHo BITYM3HSHI POOIeMH i 3100yTKH B JaHOMY HampsMi.

Mertoro cTatTi € BimoOpa)KeHHsS MDXHAPOJHOTO JIOCBITY CTaHAApTH3allii BUMOT 10 3ac00iB
iHpOpMaIIfHO-KOMYHIKAIHHUX ~ TEXHOJOTi HAaBYANFHOTO MpPHU3HAYCHHS, 3 OIJIIy Ha
rio0aiizamiifHi, iIHTerpamiiiHi mpomecy.

KarouoBi ciaoBa: iHdopMariliHo-KOMyHIKaIiiiHI TEXHOJOTiI, CTaHJapT, CTaHIapTHU3aIlis,
AKICTB 1H(QOPMAIiHHO-KOMYHIKaIliHIX TEXHOJIOTIH.

Zaporozhchenko Yu.G.

Institute of Information Technologies and Learning Tools of NAPS of Ukraine

STANDARDIZATION OF THE REQUIREMENTS TO THE ICT |IN
INTERNATIONAL EDUCATIONAL ENVIRONMENT

The effective tool of quality control the standardization is which includes a set of rules,
regulations and requirements for product quality. The development and adoption of international
standards in the field of ICT in order to ensure their quality is an integral part of the process of
building the information society. The introduction of high-quality, open, interoperable and
standards-related demand, which takes into account the requirements and needs of all stakeholders,
is now a key element of development and diffusion of ICT, streamlining costs for their development
and improvement, which is particularly important for countries with transition economies.

In the article the necessity of standardizing of the requirements to ICT of educational
purposes is grounded. The basic types of documents on technical regulation and standardization are
represented. The activities of leading international and regional initiatives and organizations whose
activities, among other things, aims to standardize requirements to educational ICT (ISO, CEN,
IEEE, IMS, ADL), and their main projects, are reflected. The local problems and achievements in
this field are outlined.

The aim of the paper is to reflect international experience in the standardization of the
requirements for educational ICT, in view of globalization and integration processes.

Key words: information and communication technology, standard, standardization,
certification, quality.

3anopoxkuenko FO.I'.

HHeTuTyT HH(OPMALIMOHHBIX TexHoJI0rHil U cpeacTB o0yuyenust HAIIH Ykpaunnsi

CTAHJAPTHU3AIIIA TPEBOBAHUM K CPEACTBAM MKT YYEBHOI'O
HA3HAYEHMUSA B MEXKIYHAPOJIHOM OBPA30OBATEJBHOM ITPOCTPAHCTBE
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D¢ hexkTUBHBIM CPEACTBOM YIpaBJICHUS KadecTBOM, B ToM uuciie B chepe KT yueOHOTO
HA3HA4YCHMSI, SBIISIETCS CTAHAAPTU3ALMS, KOTOPAs BKIIOYAET KOMIUIEKC HOPM, TPaBUII U TpeOOBaHUI
K KayecTBY MpoayKiuu. PazpaboTka u mpuHATHE MEXIyHApOAHBIX cTaHmapToB B obmactu KT c
[EeNbI0 00eCIeUeHHss WX KadecTBa SBIIETCS HEOTHEMIIEMOH COCTABILIONICH IMpoIlecca pa3BUTHS
WHPOPMAIIMOHHOTO  ol0miecTBa. BHenpeHWe KadeCTBEHHBIX, OTKPBITHIX, (YHKIHMOHAIBHO
COBMECTHMBIX M OIpENENsieMbIX CHPOCOM CTaHAApPTOB, B KOTOPHIX YUYTeHbl TpeOOBaHUS U
NOTPEOHOCTH BCEX 3aHMHTEPECOBAHHBIX CTOPOH, B HACTOALIEE BpEMsS SBISCTCA KIIOUEBBIM
3JIEMEHTOM pa3BUTHs U pacnpoctpaHenus MKT, paunonanuszanuu pacxoloB Ha UX pa3pabOTKy U
COBEPLICHCTBOBAHUE, YTO OCOOCHHO aKTyaJbHO ISl CTPaH C NePeX0HOH SIKOHOMHUKOIA.

B crarbe oOocHOBaHa HEOOXOAMMOCTH CTaHmapTH3aluu TpeOoBanuii k cpeactBam WUKT
yueOHoro HasHaueHus. IlpeacraBieHbl OCHOBHBIE BMIbl HOPMATHUBHBIX JOKYMEHTOB B cdepe
TEXHUUYECKOTO pEryJMpOBaHMA M CTaHIApTU3alMU. PaccMOTpeHa JAesITEeNbHOCTh BEAYLIMX
MEXIyHapOIHBIX M PErMOHAIBHBIX WHUIMATUB, OpPraHMU3AaLMM, AEITEIbHOCTb KOTOPBIX, CpeIu
mpodvero, HampasJieHa Ha cranaapTu3anuio TpedoBanuii k UKT yuebnoro naznauenus (ISO, CEN,
IEEE, IMS, ADL) u ux ocHOBHble pa3paboTku. OQYepyeHbl OTEYECTBEHHBIC MPOOIEMBI |
JOCTH)KCHUS B JAHHOM HalpaBJICHUU.

Lenbto cTaThu SBISETCA OTPAKECHUE MEXKAYHAPOJAHOTO OIbITa CTAHJAPTU3ALUU TPeOOBaHUN
K cpe/cTBaM MH(POPMAIIIOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTUH y4eOHOTO Ha3HAYCHHUS, C YIETOM
r7100aIM3aMOHHbIE, MHTETPALlMOHHBIE TPOIIECCHI.

KawoueBble ciaoBa: HH()OPMAIMOHHO-KOMMYHUKAIIMOHHBIE  TEXHOJOTHH, CTaHIApT,
CTaHAApPTH3ANNS, CePTUDUKAIS, KAYeCTBO.

Lytvynova Svitlana G.

Institute of Information Technologies and Learning Tools of NAPS of Ukraine

MODEL OF CLOUD ORIENTED LEARNING ENVIRONMENT (COLE) OF
COMPREHENSIVE EDUCATIONAL ESTABLISHMENTS (CEE) TEACHER

The rapid development of cloud services, their introduction into the system of secondary
education requires the implementation of balanced pedagogical models for their mobility and
optimal use during the learning process.

The article analyzes the current requirements for the learning environment, highlights the
problems of pedagogical modeling and use of teacher’s cloud oriented learning environment in the
system of comprehensive educational establishments, analyzes the notion «model», «modelingy, it
is determined such definitions as services’ «internal» and «external integration», «structural —
integrative» model. There are described the requirements to the model, developed the base model of
teacher’s cloud oriented learning environment, which is based on the following components: system
of websites, emails, bank of teaching materials, blogs, document repository, an internal social
network, study groups, calendars, conference call.

This model can be a base for the comprehensive educational establishments of all types and
forms of education, it gives a complete picture of the COLE’s possibilities for teacher, it gives
reasonable detailization for understanding the important processes within COLE, as well as
provides educational mobility, communication, cooperation, teacher’s collaboration with all
participants of educational process.

Keywords: cloudy oriented, learning environment, model, teacher, model COLE

Jlnreunosa C.I'.

IncTuTyT iHdopmManiiHUX TeXHOJIOTiH i 3ac00iB HaBYaHHs, M. KuiB, YKkpaiHa

MOJEJb XMAPO OPIEHTOBAHOI'O HABYAJIBHOI'O CEPEJOBHUIIA
BUUTEJIA 3ATAIBHOOCBITHBOI'O HABYAJIBHOT' O 3AKJIALY

CTpiMKHii pO3BUTOK XMapHHUX CEPBICIB, BIPOBA/DKEHHS IX B CHCTEMY 3arajibHOi CepenHbOi

OCBITH BHMArae BIIPOBQ/DKCHHSI TI€JIATOTIYHO BUBAKEHUX MOJIENeH [yl 3a0e3nedeHHs
ONITUMAJIBHOTO iX BHKOPHUCTAHHS Ta MOOUIBHOCTI MiJ 9ac HAaBYAIHHOTO TPOLECY B YPOUHHUI Ta
1032y pOYHUH 4Jac.
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Y crarTi mpoaHalli30oBaHO CydYacHi BUMOTH JIO HABUYAIBHOTO CEPEAOBHINA, PO3KPHUTO
npo0JIeMH TeJarorivHor0 MOJICTIOBAHHS Ta BUKOPHUCTAHHS XMapo OPIEHTOBAHOTO HABYAIBLHOTO
CepeIOBHIIA BUUTEIS B CUCTEMI 3arajlbHOOCBITHIX HaBYAJbHUX 3aKJIa/liB, IPOAHAII30BaHO MMOHATTS
«MOJICITBY, «MOJICIIOBAHHSY, JTaHO BU3HAUYCHHS «BHYTPIIIHS» 1 «30BHIIIHS 1HTETpamis» CEpBicCiB,
OIMMCAHO «CTPYKTYPHO-IHTETPATUBHY» MOJIENIb XMapo OPI€HTOBAHOTO HABYAJIHHOTO CEPEIOBHINA
(XOHC). BuznaueHo BUMOTH JI0 MOAENi, po3podieHo 6azoBy Mmoaens XOHC Buwrtens, mo
(dhopMy€eTbCSI Ha OCHOBI TaKUX KOMITIOHEHTIB: CHCTEMH CAaWTiB, EJEKTPOHHOI MOINTH, OaHKy
HABYAJILHUX MaTepianiB, OJIOTiB, CXOBHINA JOKYMEHTiB, BHYTPIIIHBOI COMIiallbHOI Mepexi,
HaBYAJIBLHUX IPYI, KaJIeHAapiB, KOHPEPEHI3B’ 3Ky .

Jlana mopenp Moke Oyt 0a30BOIO JJIsl 3araIbHOOCBITHIX HABYALHUX 3aKIAJIB YCiX THIMIB i
(dbopM HaBYaHHS, BOHA Jla€ TIOBHE YsBJIEeHHs npo MoxuBocTi XOHC st BunTens, Haae QOIiIbHY
JeTalizailis s po3yMiHHS BaXXITUBUX TporieciB B cepeanni XOHC, mo 3a0e3neuyoTh HaBuaIbHY
MOOITBHICTh, KOMYHIKAI[i0, KOOTEPAIlil0 Ta CHIBOPAII0 BUUTENS 3 yciMa yYacCHUKaMU HaBYaJIbHO-
BUXOBHOTO TIPOIIECY.

Kniouosi cnosa: xMapHO Opi€eHTOBaHE, HABYAIBHE CEPEIOBHUIIE, MOJENb BUUTEIS, MOJIECIb
XOHC

JlutBunosa C.I'.

IncTuTyT iHdopManiiHUX TeXHOJIOTiH i 3ac00iB HaBYaHHs, M. KuiB, YKkpaina

MOJIEJIb OBJIAYHO OPUEHTUPOBAHHOM YYEBHOM CPEJbBI YUYWUTEJIS
OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O 3ABEJIEHU A

CtpemMuTenbHOE pa3BUTHE OOJIAYHBIX CEPBHCOB, HCIOJIB30BAHHE WX B CHCTEME OOMIETO
cpenHero oOpa3oBaHHs TpeOyeT BHEAPEHHS TMEeNarornyeckoro B3BEHICHHBIX MOJENeH s
o0ecrieueHus] ONTHMAIBHOTO WX MCIIONB30BAaHUS U MOOWMIBHOCTH BO BpeMsi y4eOHOTO Iporiecca, B
YPOUYHOE U BHEYPOUHOE BPEMS.

B cratbe mpoaHaTM3MpPOBAaHBI COBPEMEHHBIE TpPeOOBaHUS K YUEOHOW cpene, pPacKpBITHI
npoOJIeMbl TeJarorHuecKoro MOJCTUPOBAHHUS W HCIIOJNB30BaHHA O0JaYHO OPHEHTHPOBAHHOM
y4eOHOM  cpempl  yuWmTenss B CHCTeMe  00meoOpa3oBaTeNbHBIX  YYEOHBIX  3aBEICHUH,
MPOAHAIU3UPOBAHBI TMOHATHS «MOJEINbY», «KMOACITUPOBAHUE», TAHO OIPEAEICHUE «BHYTPEHHSS» U
«BHEILIHSS HMHTETPAllUs» CEPBHUCOB, OMNHMCAHA «CTPYKTYPHO-WUHTErpaTHUBHA» MOAEIb  00JadyHO
opueHTHpoBaHHON yueOHOH cpenpl (OOYC). Onpenenensl TpeOoBaHUS K MOAENH, pa3paboTaHa
6azoBas monens OOYC  yuutens, uro (GOpMHPYETCS HAa OCHOBAHWH CJIEIYIONUX KOMITOHEHTOB:
CHCTEMBI CAalTOB, D3JCKTPOHHOW TIOYTHI, OaHKa yYEOHBIX MAaTEepPHajOB, OJIOTOB, XpaHMIIUINA
JOKYMEHTOB, BHYTPEHHEH COLMAILHON CeTH, YIeOHBIX TPYII, KaJeHaapeil, KOHPEPEHIICBA3H.

JlaHHast MOZIETTb MOXKeET OBITh 0a30BO A5 001Ie00pa30BaTENBHBIX YICOHBIX 3aBEICHUN BCEX
TUNOB U (opM 00yUEHUs, OHa JIaeT MOJHOE MpecTaBieHue o Bo3MoxHocTIX OOYC g yuutens,
NPEOCTABIAET 1IeeCOO0Pa3HyI0 JeTaau3alyio A MOHMMaHMsS BaKHBIX IPOLECCOB B Cpene
OOVYC, xoropsle oOecreuyuBarOT y4eOHYIO MOOMJIBHOCTb, KOMMYHHKAIIMIO, KOOIEpPALMI0 U
COTPYIHUYECTBO YUUTENS CO BCEMH YYaCTHUKAMH y4e€OHO-BOCIIMTATEIBHOIO MpoLecca.

Kniouesvie cnoga: o6iadyHO OpUEHTHpOBaHHAs, yyeOHas cpena, MOJENb, YYUTEIb, MOJEINb
0]0)®

Ounekciok B. I1.

THITY imeni Borogumupa I'natioka, m. TepHoninb

JOCBIJI OPTAHI3AIIL BIPTYAJIbHUX JIABOPATOPIH HA OCHOBI
TEXHOJIOI'TA XMAPHHUX OBUNCJIEHD

VY cTarTi pO3rIIHYTO MOHATTS, OB’ sI3aH1 3 3aCTOCYBaHHAM XMapHUX TEXHOJIOTIH Y BUIIOMY
HaBYAITBHOMY 3aKJIaJli, 30KpeMa mpoaHaiizoBano: MoHATTA «IT-iHdpacTpykTypay, «iHbhopMariifHo-
OCBITHIM  TpocTip», «iH()OPMAIIITHO-OCBITHE  CEPENOBHUINE», «BIpTyalbHa  J1abOpaTOpPis».
[lpoananizoBaHo Mojedi HaJaHHS Ta PO3TOPTAHHS XMapHUX TEXHOJOTIH. 3amponoHOBAaHO
3aCTOCYBaHHS Ti0pHIHOI MOJIENI pO3TOPTaHHS XMapHHUX TeXHoJorii. [IpoaHanizoBaHO MOKIMBOCTI
BUTHPHOTIOIIMPIOBAHMX TUIATGOPM JUIs opraHizamii kopnoparuBHoi xmapu BH3. Onmcanuii nocsizn
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pO3TOpTaHHS KOPIOPATHBHOI XMapHu Ha ocHOBI miardopmu CloudStack. O6’e€kToM JTOCTIKEHHS €
TEXHOJIOTIT XMapHHUX o04mcieHb. [Ipenmerom HociiHKeHHS € XMapHi m1aThopMu, Ha OCHOBI SKUX
MOYKHAa PO3TOPHYTH BipTyalbHI Jabopatopii. MeTomu, BHKOPWCTaHI Yy MJOCIHIIKEHHI: aHali3
HAYKOBO-TEXHIYHOI JiTepaTypu 3 MpOOJEMH BIPOBADKEHHS MOJENEH pO3ropTaHHS XMapHHUX
TEXHOJIOTIl y OCBITHIO Taly3b, BUBYCHHS ocoOnmBocTel (yHkmionyBanHs IT-iHdpacTtpykrypu
BUII[OT'O HABYAIEHOTO 3aKJay.

O0’ekTOM JIOCITIKEHHS € BipTyalbHi T1abopatopii sk ckianoBa [T-iHPpacTpykTypu BUIIIOTO
HaBYAJILHOTO 3aKJIay.

[IpenMeToM JOCTiKEHHS € XMapHi OOYMCIICHHS K TEXHOJOTiYHAa OCHOBa JUI OpraHi3arlii
BipTyalbHHX JIA0OpaTOPii.

[TocraHoBKa mnpoOnemu. 3a YMOB BIPOBADKCHHS TEXHOJOTIH XMapHUX OOYHUCICHb Yy
iH(hOpMaIiHHO-OCBITHIM TPOCTIp BUIOr0 HaBuaibHOro 3aknany (BH3) ocobnmBoro 3HavdeHHS
HaOyBalOTh 3aBJaHHs PO3POOKH XMapo-OpPIEHTOBAaHUX 3acO0iB HaBUaHHS. Y TEXHOJOTIYHOMY
acmeKkTi IX BIIPOBA/DKEHHS MOJMIIMBE Ha OCHOBI Tak 3BaHOi KopropartuBHOi xmapu BH3.
BpaxoByroun, mo cydacHi KOpPHOPaTHBHI XMapHi IUIaTPOPMH LIMPOKO BUKOPHCTOBYIOTH
TEXHOJIOTIIO BipTyami3amii, BBa)KaEMO JOLUIHPHUM pO3TOPTaHHS HAa IX OCHOBI BipTyaJbHHUX
naboparopiii A7 MATPUMKY BUBYCHHS IHPOPMATUIHUX AUCIUTLITIH.

Mertoro cTaTTi € aHaji3 MOHATTS «BipTyalbHa JlabopaTopis». Y CTaTTi OMUCAHO IOCBIA
po3ropTaHHs BipTyadbHOI nabopaTopii Ui BUBYEHHS MEPEXKHHUX TEXHOJOTIH. JlocmimpKeHHs
MPOBOJMIIOCH Yy PaMKax CIIIJIBHOT HAYKOBO-IOCHITHOT JTabopaTopii 3 MUTaHb 3aCTOCYBAaHHS XMapHHX
TEXHOJIOTiii B OCBiTI TepHOMIBCHKOTO HAI[IOHAIBHOTO TIENArOTIYHOTO YHIBEpCHUTETY IMEHi
Bomomumupa ['matioka Tta IHCTHTYTY iH(OpMAamiifHUX TEeXHOJOTIH 1 3aco0iB HaBUaHHA
HarnionansHoi akaieMii ie1aroriqyiux HayK YKpaiHH.

KurouoBi ciaoBa: BipryansHa nmabopatopis, IT-iHdpacTpykrypa, iHbOpMamiiHO-OCBITHIH
mpocTip, iHhopMaIiiHO-0CBITHE cepeioBHIle, KopropatuBHa xmapa, CloudStack.

Oleksyuk v

Ternopil V. Hnatyuk National Pedagogical University

EXPERIENCE OF THE ORGANIZATION OF VIRTUAL LABORATORIES
ON THE BASIS OF TECHNOLOGIES OF CLOUD COMPUTING

The article investigated the concept of «virtual laboratory». This paper describes models of
deploying of cloud technologies in IT infrastructure. The hybrid model is most recent for higher
educational institution. The author suggests private cloud platforms to deploying the virtual
laboratory. This paper describes the experience of the deployment enterprise cloud in IT
infrastructure of Department of Physics and Mathematics of Ternopil V. Hnatyuk National
Pedagogical University.

The object of the research are virtual laboratories as components of IT infrastructure of
higher education.

The subject of the research are clouds as base of deployment of the virtual laboratories.

Conclusions. The use of cloud technologies in the development virtual laboratories of the is
an actual and need of the development. The hybrid model is the most appropriate in the deployment
of cloud infrastructure of higher educational institution. It is reasonable to use the private
(Cloudstack, Eucalyptus, OpenStack) cloud platform in the universities.

Keywords: cloud computing, IT infrastructure, information-educational environment,
virtual laboratory, corporate cloud, CloudStack.

Ounekciok B. I1.

THITY umenu Baagumupa I'natoka

OIbIT OPT'AHU3AIIMU BUPTYAJIBHBIX JABOPATOPUI
HA OCHOBE TEXHOJIOTI' M OBJIAYHBIX BEIYMCJIEHUI

B crartee paccMOTpeHBI MOHATHSA, CBSI3aHHBIE C NMPUMEHEHHEM OOJIAUHBIX TEXHOJIOTHH B
BBICIIIEM y4eOHOM 3aBEJCHUH, B YACTHOCTH INpoaHann3upoBanbl moHatus «UT-undpactpykrypay,
«uH(pOPMATMOHHO-00pa30BaTEIBLHOE MTPOCTPAHCTBOY, «HH(POPMALMOHHO-00pa30BaTEeIbHAS CPEIAY,
«BHUpTyanbHast ~ JabopaTtopus». [IpoaHamM3uMpOBaHBI  MOJAETH  pa3BEPTHIBAHUS  OOJIAYHBIX
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texHonoruid. [IpemnoskeHo nmpumMeHeHne ruOpumHOW Mozaenu. [IpoaHamM3upoOBaHBI BO3MOKHOCTH
CBOOOAHBIX TUIATGOPM [UIS OpPTaHM3AlMH KOPIIOPAaTHBHOTO oOnaka By3a. OmmcaH OIBIT
pa3BepTHIBaHMS KOPIIOPATHBHOTO 0OJsaka Ha ocHoBe maTdopmer CloudStack.

OOBEKTOM HCCIEIOBAHUS SIBISTIOTCS BHPTyalIbHBIE JTabopaTopun Kak coctasisttorias WUT-
UHPPACTPYKTYPHI By3a.

[TpeameToM uccienoBaHus SBISIOTCS 00JauHble BEIYMCICHUS KaK TEXHOJIOTHYECKasi OCHOBA
JUIsl OpraHU3allii BUPTYAJIbHBIX JJaOopaTopuil.

[ToctanoBka npobGsiembl. B ycioBusX BHeIpeHHs TEXHOJOTHH OOJayHBIX BBIYMCICHUN B
MH(POPMALMOHHO-00pa30BaTeIbHOE MIPOCTPAHCTBO BY30B 0CO00€ 3HA4YEHHE NMPHOOPETAIOT 3aJadu
pa3paboTKu 00JaYHO-OPHEHTHPOBAHHBIX CPEACTB 00yueHus. B TexHonormyeckom acmekre Hx
BHE/IpEHHE BO3MOXKHO Ha OCHOBE TaK HAa3blBA€MOI'0 KOPIOPATUBHOrO oOjaka. YUWThIBas, UYTO
COBpPEMEHHBIE KOpIIOpPAaTUBHBbIE OOJIayHble I1aT(GOPMBI MIMPOKO HCIOJB3YIOT TEXHOJIOTUIO
BUPTYyaJIU3alMU, CYUTAEM I1€JIeCOO0Pa3HbIM CO3JIaHHMs Ha UX OCHOBE BUPTYaJbHBIX JTabopaToOpuit
IUIS TIOAJIEPAKKU U3Y4YEeHUs] MH(POPMATUYECKUX TUCLIUILIMH.

Ilenbio cTaThu SABISETCS aHAIU3 MOHATHUS «BUPTyalbHas JabopaTopus». B crathe omucan
OMBIT Pa3BEpPTHIBAHUSA BHUPTyaJbHOW Ja0OpaTOpUM s HM3YYEHUSI CETEBBIX TEXHOJOTHH.
HccnenoBanne MpoBOAMIOCH B PaMKaxX COBMECTHOW HAyYHO-HCCIIECAOBATEIBCKON JTAOOpAaTOPHU TIO
BOIIPOCaM IpHUMEHEHHUS! 00JauyHbIX TEXHOJOTHM B 00pa3oBaHMHU TepHOMOIBCKOTr0 HAIMOHAIBHOTO
MeIarOrTHYecKoT0 yHUBEepcuTeTa MMeHH Bmamuvmupa ['Hatioka m MHCTHUTYTa MHQPOPMAIMOHHBIX
TEXHOJOTHH U cpeacTB 00yyenust HaumoHansHON akageMuH MeJarorndeckux HayK YKpauHBL.

BeBogsr: IlpoOnema co3maHus BHPTYalNbHBIX J1a0OpaTOpUil Ha OCHOBE OOJAYHBIX
TEXHOJIOTHH SIBISIETCS aKTyallbHOM U TpeOyeT manbHeimero passutusa. Hanbonee nenecoobpasnoit
MOJIENBIO0  pa3BepThIBAaHUS 00NMauHbIx TexHosornit B UT-mrdpacTpykrype By3a sBIseTcs
rubpuHas. BuptyansHeie mabopaTtopun 1 HHPOPMAIIMOHHBIX TEXHOJIOTHH MOXHO Pa3BepHYTH B
KOpPIIOpaTUBHOM oOiake By30B. V3yueHHe OpraHu3allMOHHBIX M METOJUYECKUX AaCIEeKTOB 3TOH
npo0eMbl, 6€3 COMHEHHS, HYKIaeTCs B TaJbHEHIIIEM HCCIIeJOBAHUH.

KuroueBble cJjoBa: UT-undpacrpykrypa, WH(POPMALIMOHHO-00pa30BaTEIbHOE
MPOCTPAHCTBO,  HWH(OpMANMOHHO-OOpa3oBaTeNbHAas  Cpela,  BUPTyalbHas  JlabopaTopwus,
KoprioparuBHoe obako, CloudStack.

Ouekciok O. P.

IncTuryT indopmaniiiHux TexHoJorii Ta 3acodiB HaBuanHsa HAIIH Ykpaiaun

JOCBIJ BIPOBAI)KEHHSI IHCTUTYIIMHUX PEIIO3UTAPIIB B YKPATHL

CrpiMKe 3poCcTaHHs KiJTBKOCTI IHCTUTYLIHHUX PETO3UTApPiiB y CBITI NIEMOHCTPYE, IO OTHUM
3 TOJIOBHHX HAaNpsMiB disTIBHOCTI HAyKOBHX YCTaHOB Ta IPOBITHUX HABYANBHUX 3aKIAIiB €
MOIIMPEHHS BIACHUX POOIT B CBITOBOMY iH(oOpMaIlliiHOMY mpocTopi. Ha ocHOBI 1aHuX HaBEIEHUX
y MibkHaponHux aBTopuTeTHUx peectpax OpenDOAR, ROAR, peiitunrie Ranking Web of
Repositories, BigoMocTel BiIMOBIIHUX BeO-CATIB €NEKTPOHHUX O10JIOTEK Ta BIACHOTO JIOCBiTY
MPOAHATI30BaHO CyYaCHMH CTaH BIPOBA/UKEHHS BITUM3HSAHUX IHCTUTYLIHHUX pENo3UTapiiB y
HaBYAIbHUX 3aKJaJaXx Ta HAyKOBMX YcTaHoBaX. /[lng JocsarHeHHs mocTaBieHOi MeTH Oyso
chopMyITLOBAaHO HACTYIHI 3aBJaHHS: KiIacH(iKyBaTH iCHYIOUI BITUM3HSHI €NEKTPOHHI 0i0mioTeku
HaYKOBUX Ta HaBUAJIBHUX YCTAHOB 3a BUBUMTHU JUHAMIKY 1X 3pOCTaHHS NPOTAIOM OCTAHHIX POKIiB;
MpOoaHANI3yBaTH PETIOHAILHUN PO3MOAINT Ta KUIBKICTh PO3MIIIEHUX MarepialiB; 3’scyBaTH
GdakTOopH, 10 CIOHYKAIOTh YU MEPEHIKOPKAIOTh y MpOoIeci MPOEKTyBaHHS Ta BIPOBAKEHHS
peno3utapiiB. JlocmimkeHHs 3/1iHCHEHO Ha OCHOBI TaKUX TMOKa3HHKIB SIK PIBEHb JOCTYITY; KUTbKICTh
pPO3MIIIICHUX MarepiajiiB, THIH pecypciB, (opMmMaTh TPEnCTaBICHHS peCypciB, HasBHICTD
MPOTPAMHOTO CTAaTUCTUYHOTO CEepBicy. 3a pe3yiabTaTaMH aHaNli3y BHSBICHO OCHOBHI MpoOiIeMH
TEXHIYHOTO, OPraHi3aliiHoro, COIiaIbHO-TICHXOJIOTIYHOTO, IPABOBOTO XapaKTepy, 0 MOTpeOyoTh
BUPIIICHHS y TPOILEC] MPOEKTYBAaHHS Ta BIPOBAPKEHHs peno3uTapiiB. Hamano pexkomenamii moao
PO3BHUTKY IHCTUTYLIHHHMX pPENO3WUTApiiB U MiABHINCHHS BUKOPUCTAHHS IX CEpPBICIB y HAayKOBO-
JOCHITHIH pOoOOTI HAYKOBIIIB.
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KuarouoBi cioBa: enekrponHa 0i0mioreka, iHCTUTyHilHMI pero3utapii, OpenDOAR,
ROAR, Ranking Web of Repositories, MOAyIIb CTATUCTHKH.

Oleksyuk O.

Institute of Information Technologies and Learning Tools of NAPS of Ukraine

EXPERIENCE IN IMPLEMENTING INSTITUTIONAL REPOSITORIES IN
UKRAINE.

The rapid growth in the number of institutional repositories in the world shows that one of
the main activities of research institutions and leading educational institutions is to spread his own
works in the global information space. Institutional repositories that manage, preserve and
maintain digital assets and intellectual products, as well as increase the speed and
convenience of obtaining the necessary information. This paper describes the modern state of
deployment of the institutional repositories in the universities of Ukraine. The author analyzed
registries OpenDOAR, ROAR, rating Ranking Web of Repositories. She investigated the following
indicators: access level, number of matherials, types of resources, availability of statistics service.
Article contains classification of the existing electronic libraries of scientific and educational
institutions. The main problems of technical, organizational, social and psychological, legal
character are revealed. Recommendations about development of institutional repositories for
increase of use of opportunities in research works are made.

Keywords: digital library, institutional repository, OpenDOAR, ROAR, Ranking Web of
Repositories, statistics module.

Ouiekciok O. P.

HHeTuTyT HH(pOPMALIMOHHBIX TexHoJI0rHil U cpeacTB o0yuyenust HAIIH Ykpaunnsi

OIbIT BHEAPEHUA UHCTUTYIHMUOHHOI'O PEITO3UTAPUS B YKPAUHE .

CTpeMUTENnbHBII POCT YMCICHHOCTH HMHCTUTYLMOHAIBHBIX PEMO3UTOPUEB B  MHpE
MOKa3bIBACT, YTO OJHMM U3 TJIABHBIX HAINPABICHHUU ESITEIBHOCTH HAYYHBIX YUYPEXKICHHH H
BEAyIINX Yy4eOHBIX 3aBEACHUH SABISETCS PpACIpPOCTpAaHEHHE CBOMX paboT B MHPOBOM
MHPOPMALIMOHHOM TPOCTpaHCTBe. Ha OCHOBE MaHHBIX NPUBEACHHBIX B MEKIYHAPOIHBIX
aBroputeTHBIX peectpax OpenDOAR, ROAR, peiituaros Ranking Web of Repositories, cBenenuit
COOTBETCTBYIOIIMX  BEO-CATOB  DJIEKTPOHHBIX  OWMONMOTEK ©  COOCTBEHHOTO  OIIBITa
MPOAHATM3UPOBAHO COBPEMEHHOE COCTOSHHE BHEAPEHHS OTEYESCTBEHHBIX HHCTUTYIHMOHAIBHBIX
PETo3UTOPHEB B yUEOHBIX 3aBEACHUSAX M HAYYHBIX yUPekKIEHHsIX. s JOCTHKEHHS TTOCTaBICHHOM
nenmu Obutd  COPMYIIMPOBAHBI  CIEAYIONIME 3aJadd: KIACCU(PHUIMPOBATh CYIICCTBYIOIIHNE
OTEYECTBCHHBIC OMOIMOTEKN HAYYHBIX M y4eOHBIX YUpPEXKICHHIA; U3yYUTh AUHAMHKY HX POCTa B
TEUYEHHE TOCICTHUX JIeT; NPOAHAIN3UPOBATh PETHOHAIBHOE paclpe/eleHue W KOJIMYECTBO
pa3sMelIeHHbIX MaTepuasioB. lccinenoBaHue BBIIOJIHEHO Ha OCHOBE TaKUX IIOKaszaTeslell Kak
YPOBEHb JIOCTyIa; KOJMYECTBO pPAa3MELICHHBIX MaTepuanoB, THUIIBI pecypcoB, (GopmaTsl
NPEe/CTaBICHUS] PECYpPCOB, HAMUME MPOTrPaMMHOIO CTaTUCTHYEcKoro cepuca. [lo pesynpratam
aHaJaM3a BbIABIEHBl OCHOBHBIE MPOOJIEMbl TEXHHYECKOT0, OPraHU3al[MOHHOIO, COLMAIbHO-
MICUXOJIOTMUYECKOI0, IIPAaBOBOT0 XapakTepa, TPeOYIOlLIe peleHus B MpoLecce NMPOSKTUPOBAHUS U
BHEJPEHUS MHCTUTYLIMOHAJbHBIX PENO3UTOpHEB. JlaHBI peKOMEHJAauu IO  Pa3BUTHUIO
MHCTUTYLMOHAIBHBIX PENO3UTOPHEB I TOBBIIICHUS KadecTBa MCIIOIb30BaHUS CEPBUCOB B
Hay4YHO-HCCIIE0BATEIbCKON pabore.Ki1roueBbie cJI0Ba: NIEKTPOHHAS 6ubnmorexa,
WHCTUTYIMOHANBHBINA penosutopuid, OpenDOAR, ROAR, Ranking Web of Repositorie , Mmoaynb
CTaTUCTUKH.

Coxkia .M.

3anopizbkuii 00/1aCHUI IHCTUTYT MiCASAAMIIOMHOI eJaroriuHoi ocBiTH

JACTAHIIAHAN KYPC NIAITOTOBKH BUMTEJIB K YIPOBA)KEHHIO
KBECT-TEXHOJIOTTI

CyuacHa cucrema ocBiTH YKpainu mepeOyBae B OHOBJICHHI. 3apa3 TOCTpO cTaja mpobiema
3aCTOCYBAaHHS BUMTENSIMH Ha YPOKax 3acTapuIMX METOJIB 1 TEXHOJIOTiH, iCHye HEOOXiTHICTh

112



ISSN 1998-6939. IHchopMauUirHi TexHonoriT B ocBiTi. 2014. Ne 20

BIIPOBa/DKCHHs HOBHX iHHOBamii. 3 2012 p B ocBiTHiii mpomec 3amopi3pkoi o06macti
BIIPOBAJKYETHCS KBECT-TEXHOJOTIsA. Ha chOroMHINIHIN JIeHh MPOBEACHO JIEKiJIbKa BEO-KBECTIB JIJIs
BUHMTENIB Ta y4HIB BceykpaiHchkoro ta oOmacHoro piBHIB. Bce Oinmpmie i Ounpmie 3'sSBISETHCS
BUYHTENIB-HOBATOPIB, SKi BHKOPHUCTOBYIOTH JaHy TEXHOJIOTIIO JJIsi PO3BUTKY y JiTed yMiHb Ta
HAaBUYOK 21 cromiTTsa. AJie TpOBENCHE IeJaroriyHe JOCHIHKCHHS I0Ka3ajao, IO BYHUTENI, B
O1BIIIOCTI BUTIAJIKIB, HE TOTOBI /10 BUKOPUCTAHHS IHHOBAIIl Ta SIKiCHA peai3ailis KBeCTy BHUMAarae
nmorepeaHboi MAroToBkM Bumreds. s mporo kadenporo iHpopMmaTHKu Ta iHGopMaIiitHUX
TEXHOJIOT1H B OCBITI Oynu po3poOiieHi OCBITHI KypCH OYHOI Ta AuWcTaHIiiHOiI ¢opmu. B ymoBax
(hiHAaHCOBOI KpH3W, OCHOBHHWI akKIEHT OyB 3pOOJICHMH Ha AWUCTAHIINHIN (opMi, 1O JO3BOIHIO
3alydyuTH OiIbIIy KiNBbKICTh BYHUTENIB 3 MEHIIMMH (DiHAHCOBUMH BHUTparamu. J[isi mpoBeneHHs
JTUCTaHIIKHOTO Kypcy Oyna oOpana muatdopma Moodle i po3pobieHO HaBUaIbHO-METOIMYHUN
KOMIUIEKC. B maHiii craTTi mpeacraBleHO ONKMC JUCTAaHLIHHOTO Kypcy Ui IeAaroridyHux
MpaIiBHUKIB «BIpoBa/ykeHHS KBECT-TEXHOJIOTii B OCBITHIM TPOIEC», TaKOX TpeAcTaBeHi
pe3yNbTaTH peatizalii Kypcy B 3amopi3bKii 001acTi.

Ko4oBi cjioBa: KBeCT; HaBUYaHHS,; TiITOTOBKA; iHHOBaIisT; Moodle.

Sokol 1.

Zaporizhzhya Regional Institute of Teacher Education

DISTANCE COURSE FOR PREPARATION TEACHERS TO INTRODUCTION
KVEST-TECHNOLOGY

The modern system of education of Ukraine is in an update. The problem of application out-
of-date methods and technologies on the lessons by teachers became the main problem now, there is
a necessity of introduction new innovations. Quest-technology is includeded into the educational
process of the Zaporozhian region since 2012. By today there have been a lot of quests for teachers
and students of the Allukrainian and regional levels. Growingly appears teachers-innovators which
use this technology for development of children's abilities and skills of 21 century. But the
conducted pedagogical research showed that teachers, in most cases, are not ready to using the
innovation and high-quality realization of quest requires precondotioning of teacher. For this
purpose there were developed the educational courses of internal and distance form by the
department of informatics and information technologies in education. In the conditions of financial
crisis, a basic accent was done on the distance form, that was allowed to entrap the greater amount
of teachers with less financial expenses. For distance course was chosen platform Moodle and
developed training complex. This articleis presented the distance course for teaching staff
"Introduction quest technologies in the educational process," also it is presented the results of the
realization of the course in the Zaporozhye region.

Keywords: quest; training; preparation; innovation; Moodle.

Coxou U.H.

3anmopoxckuid  ol0JacTHOM HHCTUTYT  TOCJEeJUIVIOMHOTO  TeJaroru4eckoro
o0pa3zoBaHus

JACTAHIIMOHHBIN KYPC NOATIOTOBKH YUMTEJEWA K BHEJPEHHUIO
KBECT-TEXHOJIOI'MU

CoBpemMeHHasi cucreMa 0o0pa3oBaHHs YKpauHbl HaxoauTcs B oOHoBieHnH. Celdac ocTpo
crana mpoOyieMa IMPHUMEHEHHs YYUTEISIMH Ha ypOKaxX YCTapeBIIMX METOJOB U TEXHOJIOTHH,
CylIeCTBYeT HEOOXOAMMOCTh BHeApeHHs HOBbIX WHHoBanmuid. C 2012 1. B 00pa3oBaTeNbHEIH
npouecc 3amopoXCKoW 00yiacTh  BHEApsETCs KBECT-TeXHoJorusi. Ha ceropHsmHuii  JeHb
NPOBEJICHBl HECKOJIBKO BEO-KBECTOB ISl yUUTeJeld M Y4eHHKOB BceykpamHCKOro u 00JIacTHOTO
ypoBHel. Bee Gounbiie u 0osbIe MOSABISIETCS yUUTEICH-HOBATOPOB, KOTOPBIE UCTIONB3YIOT JAHHYIO
TEXHOJIOTHIO JUIsl PasBUTHA y JeTeid yMeHWid u HaBblkOoB 21 cromerus. Ho mpoBeneHHOE
MeIarOTnYecKoe MCCIIeJOBaHUE IMMOKA3al0, YTO YUYHUTENs, B OOJBIIMHCTBE CIy4aeB, HE TOTOBBI K
WCTIOIb30BaHUI0O MHHOBAIIMM W KadeCTBEHHAs peaiu3alys KBecTa TpeOyeT NpeaBapUTEIbHOM
MOATOTOBKK yuuTens. s atoro kadenpoit mHPOPMATUKA W WH(POPMAIMOHHBIX TEXHOJOTHH B
oOpazoBaHuu ObUTH pa3paboTaHbl 00pazoBaTeIbHBIE KypChl OYHON W IUCTaHIIMOHHOW (opmbl. B
YCIOBHSAX (PMHAHCOBOTO KPHU3KCA, OCHOBHOW aKIEHT OBLI CHAeNaH Ha TUCTAHIIMOHHOW (opme, 4To
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MO3BOJIMJIO 3aBJI€Yb OOJIbIIEe KOJIMYECTBO YUUTENCH ¢ MEHBIIMMHU (PMHAHCOBBIMHU 3aTpaTamu. J[is
MpOBENEHNs TUCTAaHIIMOHHOTO Kypca Oblia BbOpana miardgopma Moodle u paspabortan ydeOHO-
METOANYECKHI KOMIUIEKC. B TaHHO# cTaThbe mpencTaBieHO OMUCAHUE TUCTAHIIMOHHOTO Kypca IS
MEeIaroTHYecKuX paOOTHUKOB «BHeIpeHne KBECT-TEXHOJOTHMH B 0O0pa3oBaTEIBHBIA IPOIECCH,
TaKXKe MPECTABICHBI PE3YIbTaThl peaN3allii Kypca B 3aOpOKCKOM 001acTH.

KuroueBble ci1oBa: kBecT; 00y4yeHue; MOAroTOBKa; MHHOBaIwMs; Moodle.

ML.I1.HInmkina, Y. I1. Koryr

Kwuis, IncturyT indopmaniiitanx Texnosoriu i 3aco6iB Hapuanua HAIIH Ykpainu

METO/JUYHI ACIIEKTU BUKOPUCTAHHSA CUCTEMU MAXIMA SIK 3ACOBY
®YHJIAMEHTAJIIBALII HABUAHHS BAKAJIABPIB IHOOPMATUKHA

B ymoBax ¢opmyBanHs iH(OPMAIIHHOTO CYCHUIBCTBA, KOJIM TEMIIM HAYyKOBO-TEXHIYHOTO
Mporpecy pi3Ko 3pOCTar0Th, JOCHTh CKIQJHO 3a0e3MEeUnTH MiATOTOBKY (haxiBIiB I HETaiHOTO
BKITIFOUEHHSI TX Yy TEXHOJIOTTYHUH JIAHITF0KOK Ha BUPOOHUIITBI 200 B CUCTEMi OCBITH.

Buxizn 3 miei curyanii nonsirae y ¢yHaamenTanizaiii ocBiTH. HeoOxigHo HaByatn QaxiBiis
Tak, o0 BiH caM 3MIr IIBHIKO aJalTyBaTHCA IO 3MiH, IO BiOYBAaIOTHCA y TEXHOJOTIUHOMY
PO3BHUTKY raiy3i; J1aTH HOMy 3HaHHS, yHiIBEpPCaJbHI 32 CBOEIO CYTTIO, HA OCHOBI AKHX (paxiBelb
3MOJKE IIBUAKO 30PIEHTYBATUCS Y CUTYaIlii BUPIIIEHHS HOBUX MPO(eCciiHIX 3a/1a4.

VY crarTi BU3HAYEHO HANPSIMH IEAArOTiYHOTO BHKOPHUCTAHHS CHCTEM KOMI IOTEPHOL
marematukn (CKM) mnpu BHBUYEHHI iHpopMaTHuHUX aucHuILIiH. HaBemeHo 3aranbHy
xapakrepuctuky CKM Ta yMOBH [OWIIFHOTO BHUKOPHCTAaHHS cucTeMH Maxima sk 3aco0y
¢dbyHmameHTamizamii y HaBYaJbHOMY Iporeci OakamaBpiB iHpopMmaTuku. BUCBITIEHO enemeHTH
METOAMKHA BUKOPHCTaHHs cHcTeMH Maxima y miarotoBii OakamaBpiB iHGopMmaTtuku. Po3risHyTO
0COOJIMBOCTI XMapo OpPi€HTOBAHOTO PILICHHS HaJaHHS JOCTYITY 0 OCBITHBOTO CEpPBiCy.

CrarTss mpuCBSYeHAa aHamizy cydacHUX migxoniB 3actocyBanHs CKM sk 3aco0y
(dyHmaMeHTamizamii HaBYaHHS 1HGOPMATHUYHUX JWCIUIUIIH Ta BUSBIICHHS METOJUYHHX ACIICKTIiB
3aCTOCYBaHHS IIMX CHUCTEM NpW BHUKIAJaHHI Kypcy «JlocmipkeHHs omepariii Ta Teopis irop» Ha
npuknani CKM Maxima.

OO0’ eKT MOCTIKEHHS: TIpOlieC HaBYaHHs OakanaBpiB iHpopmaTukw i3 3actocyBanHsIM CKM.

IIpenmer pmocmimpkeHHs: ocoOmmBocti BukopucranHs CKM Maxima y HaBuyaHHI
1HPOPMATUIHUX AUCIUILIIH

KarouoBi cioBa: OakamaBpu iHQopMaTHKH, iH(GOpPMATHYHI JUCUIUIUIIHN, CHCTEMH
KOMIT IOTepHOI MaTeMaTHKH, Maxima, rpadoBi Moiei, XMapHi TEXHOJIOTI].

Mariya P. Shyshkina, Ulyana P. Kogut

Institute of Information Technologies and Learning Tools of the NAPS of Ukraine

THE METHODICAL ASPECTS OF MAXIMA USING AS A TOOL FOR
FUNDAMENTAL TRAINING OF THE BACHELORS OF COMPUTER SCIENCE

Annotation. Within the formation of the information society, where the pace of scientific
progress is rapidly growing, it is difficult to provide the training for immediate inclusion of the
person into the production chain at a workplace or in an educational system. There is the way out
and it is fundamentalization of informatics education. It is necessary to train the specialist so that he
(she) could be able to be adapted quickly to the changes occurring in the industry technological
development; to give him knowledge, universal in nature, so as the expert may navigate quickly to
resolve the professional tasks on this basis.

The article describes the trends of systems of computer mathematics (SCM) pedagogical use
for teaching computer science disciplines. The general characteristics and conditions for effective
use of the Maxima as a tool for fundamentalization of the bachelors learning process are outlined.
The ways of informatics disciplines teaching methodology are revealed. The peculiarities of cloud
based learning solutions are considered.

The purpose of the article is the analysis of contemporary approaches to the use of systems
of computer mathematics as a tool for fundamentalization of informatics disciplines training courses
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and identify methodological aspects of these systems application for the teaching of operations
research as by the example of SCM Maxima.

The object of investigation is the learning process of informatics bachelors with the use of
SCM.

The subject of investigation is the peculiarities of using the SCM Maxima as a learning tool
for informatics courses support

Keywords: bachelor of computer science; informatics disciplines; computer mathematics
system; Maxima; graph model, cloud technology.

nmkxuaa Mapus [IaBnoBHa, Koryr Yabsana IlerpoBua

KueB, HuctutyT uHHpOpMAUMOHHBIX TexHoJOoruid u cpeactB oOydyenuss HAITH
Yxpaunbl

METOIUYECKHE ACIIEKTBI UCITIOJIb30BAHUA CUCTEMbI MAXIMA KAK
CPEACTBA ®YHAAMEHTAJIM3AIMU OBYYEHUSA BAKAJIABPOB IHOOPMATHUKHU

B ycnoBusx ¢opmupoBaHus HH(OPMALMOHHOTO OOLIeCTBa , KOTAAa TEMIIbl HAy4HO -
TEXHUYECKOTO TPOrpecca Pe3KO BO3PACTAIOT , OCTATOYHO CIOXKHO OOECIIEYHTH MOJIOTOBKY
CHELMAIUCTOB AJI1 HEMEIJICHHOTO BKJIIOYEHHS UX B TEXHOJOTMYECKYIO LEMOYKY Ha MPOU3BOJCTBE
WM B CHCTEME 00pa30BaHUU.

Brixon u3 oToli cuTyanmu 3akiodaercs B GyHIaMeHTanu3anun oopasoanus. Heobxommmo
o0y4aTh CHENUaIMCTa TaK, YTOOBI OH CaM CMOT OBICTPO aJanTHPOBATHCS K HM3MEHEHHSIM,
MPOUCXOSAIIMM B TEXHOJOTHYECKOM PAa3BUTHH OTPACIH; JaTh €My 3HAHMs, YHUBEPCAJIbHBIC IO
CBOEH CYTH, Ha OCHOBE KOTOPBIX CIIELUAIHACT CMOXXET OBICTPO COPHUEHTHPOBATHCS B CHUTYAL[UH
peleHns HOBBIX MPO(eCCHOHANBHBIX 3a/1a4.

B cratee omnpeneneHbl HampaBlIEHUS IEAArOTHYECKOTO  HCIOJB30BAHUS  CHUCTEM
KOMITBIOTEPHOM MaTeMaTHKU NMpH H3y4eHHU HHpopMaTHueckux aucuuiuivH. IlpuBenena oOrmas
xapakrepuctuka CKM u ycrmoBus IIenecoo0pa3HOTO WCIIONB30BaHUA CHCTEMBbI Maxima Kak
cpeactBa (yHIAMEHTaNU3alMu B y4eOHOM mporecce OakanaBpoB uH(MopMaTuku. OCBEIIEHBI
AIIEMEHTHI METOJIMKH UCTIOJIb30BAaHMS CHCTEMBl Maxima B TIOJATrOTOBKE OakairaBpoB MH(POPMATHKH.
PaccMoTpeHO OCOOCHHOCTH 00JaKO OPHEHTHUPOBAHHOTO PEIICHHUS IPEIOCTaBICHHUS IOCTyma K
00pa3oBaTeIbHOMY CEPBUCY.

Lenpto uccienoBaHus sIBISETCS aHATU3 COBPEMEHHBIX MOAX0J0B mo mpumeHeHnio CKM
Kak cpeiacTBa (yHIaAMEHTAIM3auu OOydeHHs WH(POPMATUYECKUX IUCHUIUIMH W BBISBICHUS
METOJIMYECKHX aCIEeKTOB MPUMEHEHUSI 3TUX CHCTEM MpPH MPENOJaBaHUU HCCIIECAOBAaHUS ONepaluit
Ha npumepe CKM Maxima.

OOBeKT mccaenoBaHus: Tpolecc oOydeHus OakanaBpoB WH(POPMATUKU C TPHUMEHECHHEM
CKM.

[IpenmeT wuccnenoBaHusi: ocobOeHHOCTH wucnonb3oBanuss CKM Maxima B oO0y4yeHHH
MHGOPMATUYECKUX JUCLUIIUH.

KiroueBble cioBa: GakanaBpbl HHPOPMATHKH, HHOPMATHYECKUE AUCIUIIMHBI, CUCTEMBI
KOMITbIOTEPHOM MaTeMaTHK,; Maxima, rpady Mozenu, o6j1auHble TEXHOIOTUN.
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