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PREFACE

ICTERI is concerned with interrelated topics from infrastructure to education of ICT that are
vibrant for both, the research and the industrial community.

With pleasure we present you the selected papers of ICTERI 2012, the eighth edition of the
International Conference on Information and Communication Technologies (ICT) in Education,
Research, and Industrial Applications: Integration, Harmonization, and Knowledge Transfer, held at
Kherson, Ukraine on June 6-10, 2012.

The conference scope was outlined as a constellation of the following themes:
— ICT infrastructures, integration and interoperability
— Machine Intelligence, knowledge engineering (KE), and knowledge management
(KM) for ICT

— Cooperation between academia and industry in ICT

— Model-based software system development

— Methodological and didactical aspects of teaching ICT and using ICT in education

Those topics were grouped in two tracks: (1) ICT in research, industrial deployment, and
knowledge transfer; and (2) Methodological and didactical aspects of teaching ICT and using ICT in
education.

A visit to Google Analytics proves the broad interest in the ICTERI themes. Indeed, between
November 15, 2011 and May 15, 2012 we have received almost 3 000 visits to the conference web
site from 71 countries (302 cities). Most prominently, the proportion of visits originating from
search engine queries was growing constantly — indicating the growing interest to ICTERI 2012.

This year we made ICTERI a more structured event — comprising the main conference, three
co-located workshops, and IT talks panel. The main conference program has been composed of top-
rated submissions evenly covering all the themes of ICTERI scope — as shown in the tag cloud of
ICTERI Key Term use.

. Academia eusmessitenigence  capaniy  Characteristc  Competence CompetenceFormationProcess
Computation ComputerSimUIation Cooperation Development DidaCtiCS Erwironrment Experience FormalMethod
HighFerormanceCormputing ICTComponent ICTEnVironment |CTT00|

InformationCommunicationTechnology InformationTechnology
Integration KnowledgeEngineeringMethodology ~KnowledgeManagementMethodology — knowledgeManagementProcess

KnowledgeRepresentation KnowledgeTransfer Labormarket  Machinelntelligence Management MathematlcalMOdel
MathematicalMadeling  Method MGthOdO'Ogy Metric MOdel ModelBasedSoftwareDevelopmentMethodology
PE-ULC:Emwviranment PS|-ULOZObjECt PS I'U LO PI'OCGSS PE-ULO:ProcessPattern Qualification
QuaIityAssuranceMethodology QualitydssuranceFrocess ReqUirement ResearCh Sociallyinspiredapproach
SoftwareComponent SoftwareEngineeringProcess SOftwareSystem StandardizationProcess

SubjectDomain SubjectExpert TeaCh I ng M ethOdOIOQy TeachingPattern TeaC h I n g P rO CeSS
TeChnOIOgy Tool veriicationProcess VWebService

The workshops formed the corolla around the main ICTERI by focusing on particular sub-
fields relevant to the conference theme. In particular:

— Workshop on Dynamics and Evolution in Intelligent Systems (DEIS) deals mainly
with Machine Intelligence, KE, and KM

— The scope of the workshop on Integration of IT in Economics Research (ITER) is more
within the topic of cooperation between academia and industry

— Workshop on Algebraic, Logical, and Algorithmic Methods of System Modeling,
Specification and Verification (SMSV) focuses on model-based software system
development



Traditionally ICTERI hosts also our invited IT Talks panel for industrial speakers who wish
to present their cutting edge ICT achievements.

Last but not least, this year’s issue of ICTERI closely cooperates with another international
conference with a related scope — the 4th International United Information Systems Conference
(UNISCON 2012, uniscon.org) held at Crimean State Humanitarian University, Yalta, Ukraine on
June 1-3, 2012. UNISCON invited four of the top-rated papers of ICTERI that best match their
themes and complement the program. ICTERI also invited three of the best UNISCON papers to be
presented in our program. We firmly believe that this exchange made both of our events even better,
more balanced and interesting for our attendees.

Overall ICTERI attracted a substantial number of submissions — a total of 70 comprising the
main conference and workshops. 48 submissions to the main conference broadly felt down into the
four genres: full research papers (18), short research papers (20), discussion or problem analysis
papers (9), and the papers on industrial experience or case study (1). As for thematic coverage, 25
papers were submitted to Track 1 and 23 —to Track 2.

Out of those 48 submissions we have accepted 25 high quality and most interesting papers to
be published in our proceedings. The acceptance rate was therefore 52.08 percent. In addition to
those selected publications we included the abstracts of our invited talks. The talk by our keynote
speaker Prof. Grigoris Antoniou is on Formal Foundations for RDF Evolution and Repair. It is
followed by the talk of Prof. Martin Strecker on Abstraction and Verification of Properties of a
Real-Time Java.

The conference would not have been possible without the support of many people. First of
all we would like to thank the members of our Program Committee for providing timely and
thorough reviews, and also for being cooperative in doing additional review work. We are also very
grateful to all the authors who submitted papers to ICTERI and thus demonstrated their interest in
the research problems within our scope. We would like also to thank the local organizers of the
conference whose devotion and efficiency made ICTERI a very comfortable and effective scientific
forum.

Vadim Ermolayev
Aleksander Spivakovsky
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IHbopmaLLinHi TEXHONOTIiT B OCBITI

UDC 37.014.5:004

FUNCTIONALITY OF THE KSU FEEDBACK 3.0

Alexander Spivakovsky, Dmitry Berezovsky, Sergey Tityenok
Kherson State University

Evolution of e-service “KSU Feedback”, analyzing the flaws and limitations of the old
version of “KSU Feedback 2.0 RC1”, review of functionality and a key features of the upcoming
release “KSU Feedback 3.0

Keywords: Feedback Service, building circuit of feedback, survey of the target groups,
development, poll

Introduction

KSU Feedback service was developed to provide adequate means for building circuit of
feedback. In other words it is the system for gathering and analyzing data taken from interview of
anonymous respondents. One of the main goal here is to reach full anonymity of requested groups,
and distinctly determine these target groups.

This service is web-based and has a multi-tier architecture consisting of complex
presentation tier, data processing and security tiers. Besides, it has useful means for tracking the
process of voting and mechanism for storing the data in arbitrary structure.

After each approbation of “KSU Feedback” we have always faced with some system
unsuitability or lack of functionality, however they have fully meet their current requirements. It
was not a big surprise, as it is important to keep in mind that this sector of software was not much
investigated yet. So, we obtained an experience by making our own mistakes.

In this article we propose you to track the hard way we made from the first requirements to
requirements of version 3.0. By walking this way once again we will possible see what is wrong
and how it should be. Therefore the main goal is by describing the fundamental principles of new
version of “KSU Feedback™ declare its functionality and design new architecture. Ideally new
architecture should cover not only the needs we have now but also should have an ability of easy
extension for further requirements.

Long Way to Version 3.0

The first work on this direction was started at the end of 2008. The project called “KSU
Students” was supposed to be an alternative to the popular that time site
“Univerlife”(http://univerlife.com/). That site was designed to collect anonymous text comments
from students about theirs professors. The Killer feature of the KSU feedback, comparing to the
university life, was to be a way to express an opinion - instead of text comments. We asked students
to answer some questions and fill theirs answers in the form. These questions was allow to evaluate
some of the professional skills of the professors, definitely just subjective opinion of the students.

By the beginning of 2009 the prototype was written on PHP. Key features was:

e Aninterface for adding and editing information about the professor;

e For organizing datum was used tree structure that represented infrastructure of the
university (university - faculty - cathedra);

e Editor for surveys;

The site was hosted on free PHP hosting and was available as http://students.ks.ua/. The
database was filled with information about professors and assistants of the cathedra of computer
science of the Kherson State University. After that a test survey was held in one of the groups.

However as results we clearly understood that system is not flexible, extensible robust and
user friendly.

This brunch of development has finished its existence and work has begun on the next one.


http://univerlife.com/).
http://students.ks.ua/
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KSU Feedback and KSU Life

In autumn 2009 we started to work on the new portal. The main goal was to use previous
experience to create system devoid of down sides of the KSU Students. We created a list of the new
important requirements:

e User should be able to create a poll by himself, ie be able to compose and reorder the
questions;

e The questions should be different types: Scale questions, “Select one from the list of
predefined answers...”, “Select one of many answers from the predefined list”;

e One poll can be used for many surveys;

e Results should be presented as histogram for scale questions and as pie chart for the
questions with predefined answers;

e Vote anonymously - to be able to vote student should obtain a secret key which allows
to take a part of the single survey.

We selected Python 2.6 and Django framework as a development platform for the new
system. It should be noted that application was spitted on two independent parts - the first one is
interface for vote, and the second one - administration module for creating polls, surveys, and
displaying results. Besides, the first module was responsible for authorization of the respondents,
key generation and voting.

As communication layer was used simple ourselves-designed protocol that works over
HTTP.

First release was launched winter 2009 and was immediately tested on several groups of
students.

But as soon as number of conducted interviews started to grow, it became clear that the
system of the data storage needs change, and the fact that there is no any security system makes
impossible any type of the collaborative work on the voting organization.

KSU Feedback 1.0

Experience has shown that two separate modules bring a lot of inconvenience in the
management of the system. This makes process of creating and conducting the survey extremely
long and annoying. Therefore we decided to merge two parts in one.

This version was released in the middle of the 2009 and has been used in the next six month
by the Department of Computer Science of the Kherson State University.

KSU Feedback 2.0-alpha

In early 2010 on the basis of the experience of using previous KSU Feedback we were
started to develop a new version. This version was based on the source code of the previous one in
its entirety, but the new version contained a number of important changes:

e Introduced the concept of the branches(nodes) which was a sort of the directories in the
file system. Each entity(poll, report, survey) was linked to the tree. This streamlined the huge
amount of accumulated data, sort and organized them. We tried to create a GUI similar to MS
Windows Explorer well known for office employers to simplify theirs work;

e We added the security system based on the concept of the Unix file system security -
each entity was kept at a level of information access:

e Owner's;

e Group;

e  Other users.

e We created automatic visualizer of the results (in the old version to see the results it was
necessary to create a report - a separate entity).

This version has replaced the existing and has been used for some time. However, work on a
version beta did not stop.

10



Functionality Of The Ksu Feedback 3.0

KSU Feedback 2.0-betal, KSU Feedback 2.0-beta2

The beta version included a number of improvements, which mainly related to the alpha
version bug fixes, as well as expanded security system. The new security system has become
possible to assign permissions to individual users and user groups. User groups were considered
some users attached to the same home directory.

KSU Feedback 2.0-RC1

This version is the latest in the 2.0 branch. It was launched autumn 2010. Important changes
are:

e Support for widgets for results visualization;

e API for integration with third party services;

e One key set can be attached to many surveys, it greatly simplifies survey managing.

Historical Analysis of the Results

The last production version of “KSU Feedback” was “KSU Feedback 2.0-RC1”. This
version is the most interesting for our analysis from two perspectives:

e Itisthe latest version

e It has a lot of modifications after it actual release. That means, that we have added new
features on existing code basis.

After each release we made some testing and also discovered bugs during exploitation. We
added bugs to our development bug tracking system.

When we added a new functionality to this version, we made the same procedures.

We noticed that with each additional features number of bugs in track is growing.

We think that main reason of it is that initial code was not targeted for extending to features
we was needed.

Each new part of functionality can be contingently estimated in percentage ratio of old
functionality, depend on time our team has spent on it implementation. Below is an approximate
graphic that demonstrates the relationship between percentage of functionality implemented in
number of issues in a bug tracking system

KSU Feedback version 2.0 RC1
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Fig. 1. Bugs in the bug tracker
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As you can see, graphic shows not optimistic outlook for any additional functionality. Most
likely we will get very unstable software if we will try to support and grow existing code basis.

Experience is the Mother of Wisdom

At this point it is clear that we need to completely rewrite the service. And therefore we are
free to choose a new stack of technologies. PHP and Python with Django was very comfortable for
usage at the begging of the project but with further growing this stack became harder and harder
for extending and refactoring. So, we will try to move from the traditional LAMP to Java
technologies stack, that promises to be much more easy in usage in big projects. Unfortunately
scope of this article doesn’t touch topic of the technologies so much, therefore we need to left this
not fully described and move to another points.

Of course, we completely aware of problems connected with full rewriting of application on
the new stack: we will need to re-write not only the parts, we are not satisfied with, but also the
components which worked pretty much good. At first look it is bad, but we have no any other
alternative if we want to have quality and comfortable soft at the end. In other case we are risking to
invest much time for implementing any other additional feature that in addition may ruin the work
of older components and bring a new portion of bugs.

So lets consider that previous versions was only a prototypes for investigating final
requirements for the “KSU Feedback 3.0”. And they gave us the main - user experience, that we can
analyze and enhance in the next versions. Below we will disassemble key components of “KSU
Feedback” service we have now, and think how we can change this to make user experience better.

Poll Creation
Comparison of the old and new version given in Table Nel.

Table Nel.
Actions needed to create a poll

Version Description

KSU Feedback 2.02 | To create a poll user needs to select node for storage, set name. New
object will be created. Than go to edit mode and add questions one
by one with edit form.

KSU Feedback 3.0 Click “Add Poll” button. Poll will be created in the user personal
zone with default name. User will automatically redirected to edit
mode. Creation of the poll will mostly like writing the list of the
questions in any common rich text editor.

What has been changed?

e User, who is creating a poll doesn’t need to think where to place it. This can be done any
other time or by person who responsible for this;

e Less actions for doing more: user have not to click buttons for adding, editing, deleting
question or appending the variants. He just needs to type and specify the question type.

12



Functionality Of The Ksu Feedback 3.0

KSU Feadback 3.0 - Edit Poll "Product quality”
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Fig. 2. Mockup of the page for editing poll

Organization of the New Vote
Comparison of the old and new version given in Table Ne2.

Table No2.

Actions needed to organize a new vote

Version

Description

KSU Feedback

2.02

Select place in hierarchy for creation. Specify poll, set name. Append key
sets. Give cards with access code to each respondent.

KSU Feedback
3.0

Click on the poll and click “Make survey...”. Set name. Provide some meta
description of this survey, that can be use for sorting in future. For example
entity name, category, department, etc.

Create/select target groups.

Target group - is rules of access which defines any group of respondents.
In other words, it defines the way of access for voting. That means it can be
voting with secret key on a cards, special link in email, open voting, voting

in limited time interval or even entry to defined group in some of the social
networks.

What has been changed?
e Easy way of creation of new survey object;
e Surveys have properties, so it can be grouped or categorized;
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o Different types of access to voting;
e Approach with using of Target groups allows to define some target group once, and
use it in a future.

Voting Process

Comparison of the old and new version given in Table Ne3.
Table Ne3.

How does the voting process look like

Version Description

KSU Feedback 2.02 | Organizer was needed to print keys for each voting. VVoting can consist

of several surveys.

Then, respondents somehow receive keys.

The next step is to go to “KSU Feedback”, log-in using security key,

respond on the surveys.

KSU Feedback 3.0 Respondents actions depend on what type of access mode was selected

for the survey. It varies from voting without log-in to described above

authorization by security key.

To vote, respondents must go to special company URL that consists of

KSU Feedback URL and sub-domain that is a company name.

For example: mybigcompany.feedback.ksu.ks.ua

What has been changed?
o Different types of access to voting have been added
e Each company has their sub-domain
e As each company has their own page on a site, users will have more content to look
without registration.

Tracking the Status of Voting
Comparison of the old and new version given in Table Ne4.
Table Ne4.
Means for tracking the voting

Version Description

KSU Feedback 2.02 | User can get current results of any survey by selecting such item in context
menu. But he need to find this item in hierarchy. And this task become
harder and harder as company objects scope is growing.

KSU Feedback 3.0 | There is special page that displays the current voting. By default items are
grouped by the poll they are referred to, but user can group them by meta
keywords, status or just use quick search on this page. It is possible to see
quick results for all selected surveys.

What has been changed?
e User is able to see all surveys which are now participating in the voting;
e User can easily find any needed survey using search and grouping;
e User can see quick result not for one poll but for the set of polls.

Browsing the Results
Comparison of the old and new version given in Table Ne5.
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Table Ne5.
Means for browsing the results

Version Description

KSU Feedback 2.02 | There are several options of browsing the results: quick results, reports,
queries, using the API. There no abilities of exporting of the results.

KSU Feedback 3.0 | Has only three ways of browsing results: quick results/results, queries and
API. As you can see there is no report item. We noticed that users anyway
don’t use built-in text editor in our service. Therefore, we decided to
provide them with great abilities of exporting results to PDF and PNG, so
they will free to use their favorite text editor for composing the report.

What has been changed?
e Users are free to use any text editor;
e Enhancement query editor.

Security
Comparison of the old and new version given in Table Ne6.
Table Ne6.
Permissions distribution

Version Description

KSU Feedback 2.02 We have a hybrid of well known approaches - Unix like permissions
(legacy of the one of the earlier versions) and ACL’s that were
implemented in RC1. We have a lots of problems in this subsystem
starting from very unusable and annoying Ul to critical bugs on the
server side. Definitely we need completely new redesigned security
system. Here outlined only a couple of problems:
e We support user groups but users are grouped by home directory
that is only one per user;
e It is extremely hard to understand for the and user what does
“read access for survey Some Survey” means;
e GUI for editing access is not usable and buggy.

KSU Feedback 3.0 Users are attached to the company. And has identifier that contains both
company and user name, eg. jhon@somecompany.com.
This means that login jhon should be unique only in “somecompany”.
Users can be grouped manually for easy access distribution.
Group identifiers are similar to user identifiers and looks like <group
name>@-<company name>
Groups can consists unlimited range of users but cannot include another
groups.
Instead of old access levels we present the following:
e none - access is not allowed,
e read only - access only for view, without edit.
o edit - access with edit permissions,
o full - full access includes grand permissions, this means that user
is able to change permissions on this entity.
Public access is a separated property of the access level. Public access
means access without authorization:
e none - public access is not allowed,
e |ink - access is allowed for users that have direct link for the
entity, however this entity isn’t listed into the catalogs of the
portal or any charts and ratings,
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e public - the same as previous but this entity will be listed in the
catalog of the public entities on the site and can appers in the
charts and ratings.

The important restriction for public access: all public access levels
except of none allows read only access.

What has been changed?
e Removed old Unix based approach;
e Used modern and flexible ACL;
e Regardless on using ACLs user is know nothing about it. There are just a couple
access settings that are clean even without description.
The Ul mockup below illustrates the GUI for settings up access for an entity:

desnit apnl Mo rrey “Boeemy et £ it

Aevesr aptont fer urvey "Dweey prodvet I st

Parsorm, sho hass an nccesy Pasors, who hos an sccoss

PIBbe pocess selings Fulbc access sefings

Ao (pTrn N 1vey TOsmey pradvet 1 At .t Adccest sation v narves “Suewey avodhxr § e *

Porsons, who has o aocess Edt puldc nooess aoptiens

N A | A jorre whh o b
‘ : ....‘:":. 5 / Arrone with » bk

/ Panbs anhe wel

o Mo

D [

Fig. 3. Mockups of the Access Level dialog

Navigation
Comparison of the old and new version given in Table Ne7.
Table Ne7.
Navigation in user structure
Version Description
KSU Feedback 2.02 User navigates in tree structure and has an ability to search objects

by name in each selected node. Also it is possible to group objects by
type or keep them ungrouped.
Each object belongs to only one node.

KSU Feedback 3.0 Each object are marked with a label. Labels themselves are united
into tree structure.

Obijects can be grouped by labels, or by meta keywords, or by date.
Global search is also available.

What has been changed?
e New approach of viewing user objects;
e Quick search is now available;
e Unused functionality have been removed.
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Companies Separation
Comparison of the old and new version given in Table Ne8.

Table Ne8.
How one companies on KSU Feedback differs from another
Version Description
KSU Feedback 2.02 Each company is the first child of root element
KSU Feedback 3.0 Companies don’t belong to some single root, they are not connect with

each other. Each company has their own sub-domain. For example
micronoft.feedback.ksu.ks.ua, where micronoft is a name of a company.

What has been changed?
e Companies are not united into one structure, so they are completely independent
from each other;
e Each company has a comfortable URL for log on.

API
Comparison of the old and new version given in Table Ne9.
Table Ne9.
Provided API

Version Description

KSU Feedback 2.02 | There were 3 types of external API:

1. Data Access API - allows to fetch datum in JSON format. In the
RC1 was available to fetch survey results, poll info and some
other;

2. Authorization API - allows registered users of the third-party site
to vote on the KSU Feedback without the key. Authorization
process in this case is delegated to the third-party side;

3. Widgets - easy-to-use widgets for displaying results of the survey,
or a single question of the survey. Was available 2 widgets in
RC1: Histogram widget, and pie diagram.

KSU Feedback 3.0 We plan to create XML and SOAP API for all operations.
But not all of them will be available over the web. The following API will
be accessible:
e Poll management;
e Survey management;
e Data API.
Widgets will be still available

What has been changed?
e Standardized format;
e Big range of abilities;

ul
Comparison of the old and new version given in Table Ne10.
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Table Ne10.
Ul Paradigm

Version Description

KSU Feedback 2.02 | Managing should be similar to the managing of the file system.

KSU Feedback 3.0 We still have object containers (Collections) but Ul is focused on easy
access and management of the objects. Tags and meta information will
allow us to display to user the most relevant results for the query.

What has been changed?
e Completely new concept.

Summary

In sections above we gave the overview of past versions of “KSU Feedback” and made short
description of what functionality the next version should have to meet the current needs. We
propose to make these changes from the perspective of the experience of using live system we have
now.

The version 3.0 will be much more suitable than its precursor and it will be a big step
forward. But it also has a back side. We will try to give a short review for each aggravating aspect
and unresolved problem.

First of all, we need to consider that even if we will cover all existing needs, we are not able
to anticipate what will be needed in a future. This is naturally as “KSU Feedback” is very young
system and it has not fully defined the scope of its application yet. We noticed that, each new
extending of usage scope usually invokes significant changes in the code, to cover the tasks of the
new area. At this point it is not clear in what direction we will need to make the next step, but one is
known for sure - “KSU Feedback” is becoming more and more global system.

Also, let’s don’t forget about users, which will need to face with completely new UI and
business logic. Some of them has already used to know our old bugs and issues and then will need
to get familiar with the new one. Don’t think the authors of this article are pessimists, but problems
are always exist in software and good proof for that is so called “Black swans theory”.

Another bad side of this is unsupported old version, as for reasons which are out of these
article, developer team are very limited in resources, so there will be no time for fixing issues in old
version.

But anyway, we believe that creation of “KSU Feedback 3.0”, that will follow all described
concepts has more positive sides than negative ones. Users will get easy, comfortable tool for
creating the circuit of feedback. System will requires minimum of users time to produce maximal
results. And the main advantage of the new version, is that we will have service with room for
growing. In other words we will have clean way for reaching new goals.
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Currently under conditions of intensive development and implementation of the
information-communication technologies in all spheres of education, the new approaches, methods
of learning and forms of educational activity are appearing, the innovative educational technologies
are generated. Expansion of modern tools of information and educational environment, such as
educational portals and sites, electronic libraries and editions, electronic resources and information-
communication networks, tools and methods of distance learning — all of them enrich and enhance
the learning process. The modern trend is the significant extension of the range of e-learning
technologies application.

Therefore there is need for scientific and methodological research that would aim at finding
out some integrated approaches to the educational environment organizing so that it could give
more opportunities for integrating, organizing and selecting the necessary resources. It is known
that the key to successful implementation and use of ICT in education is not only the availability of
the necessary software and hardware resources, computer technologies or electronic educational
content quality. It is much more important to organize these resources in e-learning process, so that
it would be possible to assure access to them for all interested users (students, teachers, managers,
etc), anywhere and anytime they need [7].

That is why the issue of evaluation of didactic stuff for e-learning, identifying the ways of
their selecting and applying, remains the more problematic one. Due to this aspect the compliance
with a set of requirements to the resource support and management, interface design, ergonomics,
etc is a prerequisite of its successful use. Unfortunately, in Ukraine, comparing to experience of
foreign countries, we should still notice the significant lagging in the use of information
technologies for educational systems development in the technological, didactical, methodical and
psychological aspects. One of the possible ways of solution of this problem is the research of
quality assurance foreign experience in technologies, scientific and methodological principles of
standardization of the requirements to ICT, their adaptation in educational environment of Ukraine.

Many of leading Ukrainian scientists have devoted their papers to the research of the
problems of educational ICT implementation and their quality evaluation. We should mention the
works of V. Bykov, A. Gurzhiy, M. Zhaldak, A. Manako, S. Rakov, O. Spirin, O. Spivakovsky,
M. Leshchenko, O. Ovcharuk, M. Shyshkina, K. Skrypka, V. Lapinsky, G. Lavrentyeva, etc.
However, the problem of quality evaluation, standardization of requirements to educational ICT
demands the further scientific research.

19



© Zaporozhchenko Y.

The aim of our study is to analyze the current state of standardization of requirements to
educational ICT, and to identify the international trends of development of prospective IT.

The quality assurance of the electronic learning tools is aimed at searching the effective
methods, approaches and organizational forms of their creation, implementation and using. This
fact requires the outlining of the requirements to ICT with taking into account the trends of their
development.

The main reason for difficulties in modern ICT implementation is the issue of their inclusion
into educational process, identifying the methodological and scientific basis of their use. After all, it
is identified on the basis of methods, approaches and technology of research of educational ICT
quality. In this context, we can identify some directions, aspects, under which one can examine the
problem of education quality evaluation. In particular, there is a problem of choosing parameters,
methods of evaluation, techniques and informational tools, implementation of the research, issues of
its providing, etc. The variety of software tools to solve such problem involves the question of their
quality. This leads to the need to develop the methods of software quality evaluation, defining its
accordance to the current requirements that would help us to choose out of many alternative
products with similar functional characteristics.

Working out the characteristics of software quality is one of the most important stages of
quality assessment process, as the reliability of an assessment process depends on the completeness
and adequacy of a system. The problem of software quality characteristics development does not
lose its relevance, because it is impossible to create a universal system of requirements for all
classes of software. It is also impossible to create a unified system of quality characteristics,
because of continues software changing and updating. The difficulty of determining the parameters
of psychological and pedagogical assessment of electronic products quality and development of
assessment methods can be explained in a way that such factors as "reliability”, "convenience",
"clarity” and others can not be measured. To be assessed they must be determined by using the
characteristics of quality, which must be fairly simple.

How can we determine which tools and technologies are the most productive ones for
learning activities and help to achieve the required level of educational quality? The answer to this
question depends on the content of e-learning, and on the approaches to assessment of e-learning
tools and systems [3].

Quality of e-learning and its assessment includes many factors, such as content of education;
level of didactic and methodic materials; pedagogues’ qualification; technical supply; educational
management; knowledge and competencies of students, etc. Very important the indicators of tools’
practical value are. Thus, the educational computer program, which has a complex interface and
demands a lot of time to be mastered, distracts students from the main subject, leads to inefficient
expenditure of time. Obviously, the quality of such program is relatively low. One aspect of
practicality of program, its quality indicator is the similarity of performance procedures in virtual
and physical environments.

An important characteristic and requirement to modern educational ICT is the security of
educational environment, which includes analysis of risks and benefits of using the computer
technology. In e-learning systems the factors of health maintaining, development of students’
intellectual potential must be considered [5]. There are various options that can minimize risks and
maximize the efficiency of search, for example, search system of ‘kids.yahoo.com’ [10].
Development and implementation of the security tools into educational process is an essential point
of e-learning.

Among the major reasons preventing wider implementation and use of high-quality e-
learning systems there are material-technical problems which include insufficient number of
computers, software and necessary services, Internet access (including broadband), connection
speed, etc. We should also pay attention to the availability of important information, availability of
user-friendly search capabilities and selection of essential learning materials. A separate set of
problems is associated with the development of standards and requirements to educational software.
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In particular, it concerns the definition of psychological, pedagogical and didactical parameters of
educational resources quality assessment.

Many authors (S. Sanz-Santamaria, A.Vadillo Zorita José, J. Gutiérrez Serrano and
others [8]) agree in opinion that although the e-learning standards have been developed to identify
ways of using the educational objects, realized by means of ICT, standards likely contributed to
further search in this area than proposed the concrete solutions.

Now the problem of standardization of educational ICT is of great importance in context of
open learning environment formation that provides flexible access to educational resources, changes
in pace of learning, its content, temporal and spatial boundaries, depending on the needs of users

[1].

Implementation of standards in the sphere of educational ICT allows: to coordinate the
implementation of educational software, its functionality; to create commercial products and
determine the range of their implementation; to receive wide acceptance and recognition; to
minimize the possibility of errors, etc. There is a tendency for the coordination and unification of
standards, didactic materials developed by various organizations for standardization, such as IEEE,
IMS, ISO / IEC JTC1 SC36 and others, as well as harmonization of national standards with the
international ones.

Although Ukraine has developed a legislative basis for the certification of organizations and
institutions and is involved in international standardization processes, still the range of problems
exist, that hinder successful integration into the European space. In particular, Ukrainian certificate
is not valid outside the state. For true recognition it is necessary to pass certification under 1SO
9001:2000 in special institutions, such as ABS Quality Evaluations (USA), Lloyd's Register Quality
Assurance (UK), TUV (Germany), Bureau Veritas Quality International (France), etc. It is
necessary for those companies, including educational institutions, that offer goods and services to
foreign clients and which intend to create a worthy competition to foreign colleagues.

Nowadays we should notice that Ukraine is much behind comparing the most developed
countries in the sphere of standardization, as well as equipment and methodologies. The educational
ICT quality improvement can be carried out only by considering global trends, adapting the best
experience to the state conditions of Ukraine, while special emphasis should be made on improving
the quality of information technology.

One of the main reasons for poor quality of educational ICT is that the theoretical basis of
their quality evaluation is not developed enough. That’s why it is required to provide the systematic
research, optimization and parameterization of the criteria of educational ICT quality, defining and
testing the effective methods that are designed to establish the compliance of the educational
electronic media and technology with some objective psychological-pedagogical requirements.
Today, it is imperative to accelerate computerization of educational establishments and their
connection to the Internet, which must involve both the state budget and resources of IT sector.

There are different ways to solve these problems, among which we can mention the
following:

- creation of analytical information center of monitoring of the status and nature of changes
in the educational system, and of forecasting trends in the information society, on the basis of
Ministry of Education, Youth and Sport of Ukraine;

- development of a comprehensive program of standardization of informational tools
harmonized with international ones, which should help eliminating the strategic backlog of Ukraine
in terms of information from advanced foreign countries and to accelerate its entry into the
information society;

- a comprehensive review of standards obsolete in comparison with their modern
counterparts ISO/IEC;

- accelerating the implementation of the analogues of ISO/IEC standards;

- development of regulatory procedures for writing off obsolete equipment;

- development of the new version of the State sanitary norms and rules of arranging school
computer-classrooms and mode of students’ work on personal computers;
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- special teachers’ training aiming to form their informational competencies, ability to work
with advanced learning technologies in new conditions of educational environment, professional
networking;

- provision of computer-classrooms by software enough for teaching both informatics and
other subjects;

- promotion of state network creation for consolidation of resource centers and foundations
of didactic-oriented software and systems, creation of portal for methodological teachers’ support
on the effective use of ICT.

Now there is a need to develop not only approaches of balanced selection of information
resources, but also informational technology training platforms on which they are posted. Electronic
resources evaluation is especially urgent in view of the intensive development of delivery resources
tools, change of forms and methods of management e-learning systems. Possible way of solving the
problems of implementation and use of electronic learning resources (ELR) is creation of the
national educational network using information and communication technology-based standard 4G.

The unified national information educational environment (educational portal), or UNIEE is
the information and telecommunication environment that is created on Internet-based resources and
provides ELR control, administration of the secure access to information in Internet, that helps the
users in searching for relevant educational, methodological, reference information, representing
information from different sources in common way. This environment includes the necessary for
the educational process resources for different categories of students, teachers, parents,
administrators and managers of UNIEE.

The interesting and relatively new services are conventionally called “cloud” or “cloud
computing”. Ander the cloud computing model it is possible to implement flexible network access
to the general fund of computing resources (eg, networks, servers, data files, software and services)
that can be quickly granted, providing the minimum of administrative effort and interaction with the
supplier [2]. Among the advantages of "cloud” we should mention: flexibility in using different
types of software without its purchase or upgrade, streamline licensing and software support, the
possibility of multiple access to educational resources, simplification of calculation processes and
maintaining large arrays due to special cloud applications, the possibility of mobile learning, etc.

An essential feature of cloud technologies is the prospect of creation of a unified
infrastructure of parallel and distributed computing for the development and integration of various
types systems and resources on this basis [2]. It allows everybody to use cloud computing in
different areas of e-learning. With the development of cloud computing technology the features,
functionality and access to electronic resources has been much increased. For this reason, the
development of effective educational resources quality evaluation methods will improve their
performance. Thus, cloud computing technology is a prospective direction of electronic resources
development as they presuppose more sophisticated methods of multiple accesses to electronic
resources, and supply a uniform methodology of a single platform, the basis for development,
testing and improvement of integrated quality assessment methods [9].

Of course, the technology continues to evolve rapidly. New hardware and software products
appear improving the existing ones, including the didactic products. Besides the cloud technologies
development we can see the future prospects for electronic educational tools in the following areas:

- providing the new learning tools which reduce the amount of routine work, reduce working
on educational problems and getting results;

- learning process monitoring, creation of objective basis for evaluating the educational
achievements of the group, class or individual student;

- use of multimedia to illustrate the didactic material, which complement traditional or
replace those ones that are inefficient in the assimilation of knowledge;

- provision the teacher by new learning tools that allow effective planning for organizing the
educational process;

- giving the access to the teachers for efficient organized renewable knowledge data base,
made in linking hypermedia form;
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- creation and promotion of online systems for sharing the teaching experiences.

In conclusion we should be confessed that in Ukraine the activity for informatization of
education sector is implemented; the implementation of new ICT in the learning process, their
standardization is realized; the researches in the sphere of education computerization are actively
conducted. However, the problem of evaluation of new learning tools quality is not developed
enough. It is necessary to conduct the scientific and methodological researches aimed at
development of educational institutions informatization in the direction of improving their
methodological and organizational support for the use of ICT, improvement of quality assurance
system in the sphere of educational ICT.

In further work we plan to develop the legal framework of e-learning; to design the
scientifically grounded psychological and pedagogical requirements to information and
communication technologies of computer-based educational environment; to support educational
institutions in shaping the modern learning environment with the use of ICT.
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MOJEJHPOBAHHE CHCTEMBI YIIPABJIEHHA KAYECTBOM
JEKTPOHHBIX PECYPCOB OBYYEHHA: HHTETPHPOBAHHBIH H
JTADDOEPEHITHPOBAHHBIN MTOIXO0TbI

Kpasuos I'.M.
XepCOHCKHUM rocy1apCTBEHHbI YHUBEPCUTET

Ilpeocmaenenvt  pesyromamvl N0  MOOEIUPOBAHUIO CUCHEMbl YAPABILEHUS KAYeCMBOM
INEKMPOHHBIX UHDOPMAYUOHHBIX PECYPCO8 HA OCHOBE AHANU3A PYHKYUOHUPOBAHUSL ee INIeMEHMO8 C
UCNONIb308AHUEM UHMESPUPOBAHHO20 U Oupdepernyuposarnnoco nooxoo0os. Ilpumenenue maxou
Mooenu NpouNIIOCMPUPOBAHO HA NpumMepe pacyema U ONnMmuMusayuu Nnapamempos Cucmembvl
VAPAGIEHUsL KA4eCmE8OM NPU OP2AHU3AYUU CO2LACOBAHHOL PAOOMbl CLYHCO MOHUMOPUH2A, OYEHKU
Kayecmea u COnpo8o#COeHUs INeKMPOHHBIX PECYPCO8 00YUeHUs.

Knrouesvie cnosa: mooenv cucmemvl ynpasnienus Kauecmeom, MOHUMOPUHS U YAPAGIeHUe
Kauecmeom 3J1eKMPOHHBIX UHGOPMAYUOHHBIX Pecypco8 00yYeHUs, CAYHCcObl cucmemvl YNpasieHus
Kauecmeom.

BBenenue

OnHUM U3 OOBEKTOB CHUCTEMbI YIIPaBJIEHHMs KauecTBOM 00pa30BaTeNbHOIO Ipolecca
SBIISIIOTCSL DJIEKTPOHHBIE MHpOpMannonueie pecypebl (OMP) obydenus [1,2]. Ilpu 3TOM MOKHO
BBIJICIUTh JBAa OCHOBHBIX IOAXOJAa K HOHATHIO KadecTBa OMP: TpeGoBaHHe COOTBETCTBHUS
CTaHIApTy W YJOBIETBOpPEHHE TpeOoBaHMAM moTpeduTenei. [loaToMy mpu aHanm3e KadecTBa
obyyenus B BVY3e HeoOXoauMo yuyuTHIBaTH JiBa AacleKTa: COOTBETCTBHE OOpPa30BaTEbHBIM
CTaHJapTaM M YJOBJIETBOPEHHE TPEOOBAHUSAM CTYACHTOB M IPOQECcCOPCKO-TPENOIaBaTeIbCKOr0
cocraBa BY3a.

[Toctpoennass cuctema ynpasieHus kadecTBoM OMP  Gasupyercss Ha  OCHOBe
MHOTOKpPHUTEpHANIbHOrO aHanusza. Kpurepuem kauectBa MOXKeET ObITh BbIOpaHa coBMecTuMocTh NP
¢ MeKayHapogHeIMu ctanaaptamu IMS, SCORM.

BbisieneHbl OCHOBHBIE THIIBI 3JEKTPOHHBIX CPEJICTB YyU€OHOTO HAa3HAUYEHUS Ul MPOBEICHUS
MoHuTopuHra kadecrsa DUP. Jlns kaxnoro tuna SUP npenoxeHsl UX BeCOBbIE KOOPPUIUEHTHI U
nokaszarenu kayectBa. [locTpoeH oOmuil KpuTepHil KayecTBa 3JIEKTPOHHBIX PECypcoB OOydeHus,
KOTOpBIM SBJISIETCS CPEAHEB3BELICHHON XapaKTEepUCTUKOM KadyecTBa, YYUTHIBAET MX BECOBbIE
KO3 PHUIMEHTH 1 OTHOCUTEJIbHBIE ITOKa3aTeIN KauecTBa.

OI_IGHKy MOHUTOPHHTI'A KaueCTBa OUP Aa€T COOTBETCTBYROIIAA SKCIIEPTHAA KOMHUCCUA BVY3a.

3amadeil Hacrosimied paOOTHl SBISETCS aHANU3, pacyeT M ONTHUMH3AIUS TapaMeTpoB
CUCTEMBI yrpaBiieHus: kauecTBoM DUP oOyueHus ¢ uCmosb30BaHUEM METOJIOB aHAM3a CIIOXKHBIX
cucteMm [3].

Moaean cuctembl ynpapJjeHusi KauectBom JUP o0yuenus

Cucrema ympaBieHuss kadectBoM (CYK) OHP o0ydeHus sBisieTcs CTPYKTYPHBIM
AJIEMEHTOM apXMTEKTYyphl CHUCTEMBbI YIPAaBICHHUS KauyeCTBOM OOpa30BaHUS B BBICIIEM Y4E€OHOM
3aBEJICHUH, IPEACTAaBICHHON Ha puc. 1.

Takum obpazom, CYK DOUP wucnonuser poib oOpaTHON CBA3M B CUCTEME YIPABJICHUS
Ka4yecTBOM 00pa30BaTeIbHOTO MpoLecca.
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A

Cucrema yrnpasieHnus kauectsom DHP

\ 4

—_ Pecypcnl [Ipouecc Ouenka L 5
o0y4YeHHS o0y4eHHs pe3yIbTaToB

v
\ 4

Puc 1. Cucrema ynpapienus kauectBoM DUP B apxurekType ynpapiieHUs KaYeCTBOM 00pa30BaHUs
B BY3e

Crpykrypa cuctemsl ynpasieHus kauectsoM DUP npencrasnena Ha puc 2 [1,2]. CornacHo
npuBeaeHHor crpyktype CYK DUP mpomecc ynpaBieHuss KaueCTBOM 3JIEKTPOHHBIX PECYpPCOB
00y4eHHs COCTOMT W3 KOMIUJIEKCAa CIEAYIOIIMX B3aMMOCBS3aHHBIX Meporpustuii. [IpoBenenue
MoHHUTOpHHra KauecTBa DUP sBisiercs OCHOBHBIM (PAKTOPOM KOHTPOJISI KauecTBa, OMpeAesssd,
MIPEX/Ie BCEro, creneHb coorBercTBUsl DUP oOpa3oBarenbHbIM cTaHAapTaM. BaHBIM KpHUTEepHeM
olleHKH KadyectBa OMP sBisieTcss cTeneHb yIOBJIETBOPEHHOCTU IOJb30BATENIEH 3TUX PECYpPCOB
oOydeHus. DKCNEpTHBIA coBeT BY3a pykoBomuT paboToii MO MPOBEACHUI0O MOHUTOPUHTA KadyecTBa
OUP u aHanu3y pe3yibTaTOB AHKETUPOBAHUS CTYACHTOB M IpENojaBaTelied MO MporpaMme
Feedback, onpenensis kpurepun ouenuBanust DUP. Ceprudukauus DUP mo crammapry ISO
9000/9001 wMmoXeT CIyXuTh OIICHKOM BBICOKOTO KauecTBa. Bwmecte ¢ Tem, TpeboBaHus u
PEKOMEHIallUU 3TUX CTAHJAPTOB MOTYT CIYXHUTh KpuUTepuUsMH olieHKH kadectBa OMP. Ouenka
kauectBa DVP sBnsSeTCS HMHCTPYMEHTOM YJIyYIIEHHUS HOTPEOUTENBCKUX XapaKTEPUCTUK ATHX
peCypCcoB, Ompenenssi HalpaBiI€HUS HUCCIECJOBAHMM TIpU CONPOBOXKIACHUM M  pa3paboOTKe
(mpuoOpeTeHnn) HOBBIX SJEKTPOHHBIX pecypcoB oOyudeHus. O3HakomileHHE MpodeccopcKo-
npenoaaBaTesibckoro cocrtaBa BY3a ¢ peittuarom DUP ciocoOCTBYET MOBBIMICHHIO MOTHBAIIMH
npernojaBaTeNiel K  HUCIHOJIb30BAHUIO KAYECTBEHHBIX PECYpCOB U OBJIAJCHUIO HOBBIMU
MH()OPMAMOHHBIMU TEXHOJIOTUSMH OOYUCHUSI.

Cuctema ympasneHus kauectsoM DUP oOyuenus

i OKCHEepPTHBIN COBET MonuTOpUHT Crangaptsl 1 i
i BV3a ‘] kadectBa DUP h ceprudukarms [SO i
| 9000/9001 !
i v VL |
i Cuctema oOpatHOM Onenka kayecTBa Pelitunr DUP i
| ces3u Feedback T DUP > :
i 7} i
i v v |
i OO0yuenue ComnpoBoxieHHE U Pa3pabotka u !
'| mnpenomaBareneiu | MoxepHuzauus OUP 7 MpHOOpETEHNE HOBBIX i
i COTPYIHUKOB SUP I
i
VYueOHsIii mporiecc

Puc 2. Ctpykrypa cucreMsl ynpasiieHus kadectsom DMP
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Hepe‘lI/ICJ'H/IM OCHOBHBIC DOJJICMCHTBI CHUCTCMbI YIHPABJICHUA KA4YCCTBOM OJJICKTPOHHBIX
pecypcoB 00y4YeHUs.

) Oyenxa rauecmea OMP JEXUT B OCHOBE CHCTEMbI YIIPABJICHUS KayeCTBOM
ANEKTPOHHBIX pecypcoB oOydenwus. st oneHku kadectBa DVP HeoOXoanmo

- Ha IOCTOSIHHOW OCHOBE IIPOBOJAMTH MOHUTOPHUHI KauecTBa DVP niis ocyiecTBieHus
KOHTpOJIs KauecTBa DUP;

- HUMeTh OOpaTHYH CBs3b C Tonb3oBareasmMu OWP s ydera mnokenaHuii B
YCOBEPILIEHCTBOBAHUU HUX C  TO3UIUNA  METOJUYECKUX U  IPOrpamMMHO-
TEXHOJIOTHYECKUX TPEOOBAHUM.

Jns npoBeneHus MoHuTopuHra kadectBa DMP HeoOxomumo BbIpabOTaTh MX KPUTEPHUH
KayecTBa. DKCIepTHbIH coBeT BY3a yrBepkmaer BeIpaOOTaHHBIE METOJUYECKUMH KOMHUCCHIMU
kputepun kKadectBa OUP. OkcneptHbiii coBeTr BVY3a Takke yTBEpKAaeT PEKOMEHIALMH IO
yinyduieHuio kadectBa OWP, monydeHHble B pe3ysibTaTe aHaiu3a OT3bIBOB IOJb30BaTelied B
crcreme obparHoii cs3u Feedback.

PesynbTaThl oneHku kadectBa OVP NOMKHBI MCIOIB30BAaTHCS C OJHOM CTOPOHBI JUIsS
VIIYYIICHUS UX COJEP)KATEIbHOW YacTH M YJOBJICTBOPEHHUE TEXHOJIOTMYECKUM TPEOOBaHMSIM, C
Jpyroil CTOPOHBI ISl OMYONMKOBAaHUS PEUTHHIA 3JEKTPOHHBIX PECYpPCOB OOyUYEHHS, YTO TaKke
CHOCOOCTBYET MOBBIIICHUIO UX KAa4eCTBa.

o Monumopune kauecmsea U P nipuHaJIeKUT TJIaBHAS POJb MPU UX OLIEHKE KauecTBa.
AHalii3 3JIEKTPOHHBIX PECYpCOB OOYYEHHS TIOKa3bIBa€T, YTO OHU UMEIOT CIEAYIOIIYIO
KiaccupuKaluio: no GyHKIUOHATFHOMY MPU3HAKY WX MOXKHO OTHECTH K OOYYArOIIMM HU3AaHUSIM,
1o (hopMe MpeACTABICHUSI OHU MTPUHAJIICKAT K KATETOPUU AJICKTPOHHBIX U3JaHUH, TI0 TEXHOJIOTHU
CO3/IaHUS OHM MPEACTaBISAIOT co00il nmporpaMMubiii poaykT [3]. [IoaTOMy MOHUTOPUHT KauecTBa
AJIEKTPOHHBIX ~ O00pa30BaTENbHBIX  PECYpPCOB  JIOJDKEH  OBITh ~ MHOTOKPUTEPUAIBHBIM U
MHOTOYPOBHEBBIM C y4eTOM HX kiaccupukanuu. O0beIUHAIOMNUM aTpuOyTOM MHOTOYPOBHEBOTO
MoHHTOpHHTA KauecTBa DVP ecTh TpeOoBaHUE yIOBICTBOPECHUS OOIICTIPHHITHIM MEXTyHAPOTHBIM
crangapram, kakumu ssistorcest IMS, SCORM [4].

IIpu MonuTopuHre kadectBa OWP cnemyer yuuThiBaTh, UYTO B HACTOSLIEE BpeMs
YTBEpAWJIACh OIpe/eieHHas] THIOJOTHYECKasi MOJENb CHUCTEMbl YUeOHBIX W3JaHUI AJi1 BY30B,
KOTOpas  BKJIIOYaeT 4YeTblpe Tpynmbl  00pa3oBaTeNbHBIX  MH(MOPMALMOHHBIX  PECYpCOB,
¢ depeHIIMPOBAHHBIX 110 PYHKIIMOHAILHOMY MPU3HAKY, ONPEAEISIONIEMY UX 3HAU€HHE U MECTO B
yuyeOHOM  mpomecce [5]:  yueOHo-meroauueckue, oOydarolue,  BCIOMOTaTelabHbIE U
KOHTPOJIHMPYIOIIHKE.

[Tpu MonuTOpuHre KadecrBa OMP mo kpuTepuio COBMECTUMOCTH C 00pa3oBaTeIbHBIMU
CTaHJapTaMH IIpH ONpeAETICHNUN TIoKa3aTelel KauecTBa MOKHO UCIOIb30BaTh cnenudukanuu IMS,
KOTOPBIE€ OMUCKHIBAIOT HHPOPMAITMOHHYIO MOJIENIb 00Pa30BaTEIbHBIX 00BEKTOB. ITH CrienupUKaIuu
OTIpEEISAIOT CTAaHAAPTU3UPOBAHHBI Ha0Op MH(OPMALMOHHBIX OJIOKOB, KOTOpPBIE COJEpKaT
naHHble 00 yuyeOHOM pecypce. IMS-nakeT, KOTOpBI cOAepKUT 00pa30BaTENIbHBIH 0OBEKT, COCTOUT
W3 JIBYX TJIaBHBIX 2JIEMEHTOB [4]:

- IMS-manudecra — cnenmansHoro (haiiina, KOTOPBIA OMHCHIBAET 0Aa30BBIE PECYPCHI,
coJiepKaHue U OpraHu3alfio 00pa3oBaTeIbHOI0 00bEKTa (MPEeACTaBIAETCS Ha SA3bIKE
XML);

- (¢usHnueckux QailioB, KOTOPHIE COCTABISIIOT 00pa30BaTEIbHbIA O0BEKT.

- IlomoOnas opraHuzanusi pecypcoB COOTBETCTBYET COBPEMEHHBIM MOAXOAaM K
paboTe ¢ DIEKTPOHHBIMH Yy4YeOHBIMH pecypcaMd, B YaCTHOCTH, KOHLEMIIUU
00pa3oBaTeNbHOTO 0OBEKTA.

[Ipu ™monuTOopuHre kauvectBa OMP oOydeHus cruenyer yduThiBaTh MX THIIOBYIO
KJIacCU(UKALMIO: JJEKTPOHHBbIE Y4YEeOHMKH U METOAMYECKHE I0COOMs, MpPaKTUYeCKHe U
BUPTYaJbHbIE JJA0OpAaTOPHBIE PaOOTHI, TECTHI U TPEHAXKEPHI U JIP.
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Cpenu Bcex tunoB OUP ocoOyio ponb HWrpaeT AWCTAHLUMOHHBIM Kypc oOydenusi. OH
ABJISICTCS OCHOBHBIM Y4€OHBIM OOBEKTOM, KOTOPBIM HCHOIb3YeTCs B AUCTAHIMOHHOM OOY4EHUHU.
Ero ocoOeHHOCTHh 3aKirO4aeTcs B TOM, YTO OH SIBJSIETCS COCTaBHBIM OOy4arommuM OOBEKTOM,
KOTOpbI 0oObenuuser pasnnydble OWP ¢ nmenplo opraHu3anuu mporecca OOydeHHs C
MCTOJIB30BAHUEM CIIEHUAIBHBIX HPOTPAMMHBIX CpPEJ] — CHCTEM JMCTAHIIMOHHOTO OOYy4YeHWS.
ITpumMepom Takoi MporpaMMHOMN Cpefibl, KOTOpasi MO3BOJISIET CO3/1aBaTh, COXPAHATH M UCIOIb30BATh
IUCTaHLIMOHHBIE Kypcebl, ABisieTcss C/1O «Xepconckuil Bupryansubiii YHUBEpcuTe» [5].

Kpurepuii kadectBa OWNP 00ydyeHus paccMaTpuBaeTCsl Kak CpEJHEB3BELICHHBIN
koadunment kauectBa K = (a1ky + azke + ... + ankn)/N, TOe 0i — cpenHee 3HaUCHME MOKa3aTeseh
KayecTBa, Ki — 3HaUeHHEe BECOBOTO KoddduIreHTa pecypea i-tuma [5].

OO000UICHHBI OTHOCUTEIBHBIN CpeAHEB3BEIICHHBIN KpuTepuil kauectBa DVP MOXHO paccuuTaTh
o dhopmyie

K=>"at/N. (1)

m; <
3neck ai = Niyi — METPUKA Ka4yecTBa, J, = Zj:l ki /kim — cpennuii ko>punuent kayectsa, N

— BECOBOM KOA(HUIMEHT, Mj — KOIMYECTBO METPHUYECKUX MOKa3aTeliei kauecTsa, Kij — j-mokasaresb
Ka4ecTBa, Kiv — MakcMMajbHOE 3HAYCHUE TOKAa3aTessl KauecTBa, tj — 0000meHHbIH KO3 GUIMeHT
KadecTBa pecypca i-tuna, N — komruectso DUP.

o Cucmema obpamnou ceszu Feedback. M3yuenne cnpoca Ha DUP oOyueHusi, kak u
Ha JII000H ApYroi MHTEIUIEKTYalbHbIM MPOAYKT, HEOOXOUMO U1l BBISIBICHUS UX MOTPEOUTENBCKUX
KAuecTB C LEJNbI0 YCOBEPILIEHCTBOBAHMU HUX METOAMYECKUX U MPOrPaMMHO-TEXHOJOTHYECKUX
cpoiictB. Cucrema obpatHoii csi3u Feedback ¢ none3zoBarensivu DUP ciiy:KUT HHCTPYMEHTOM ISt
OpraHM3alyi TMOKUX M BCECTOPOHHUX OIPOCOB MHEHHUH CTyAEHTOB U mpenojaBaTeneil BY3os.
OObIUHO cHcTeMa HPOBOJIUT AHKETHMPOBAHHWE B aBTOMAaTMYECKOM pexuMme. BerpoeHHbll Mactep
OIIPOCOB IO3BOJISIET JIETKO U MPOCTO CO3JaBaTh ONPOCHI, BHOCUTh B HUX MU3MEHEHHUS U MPOBOJIUTH
ceaHchl aHkeTupoBaHus. O0o0meHHas oueHka kayectBa DMP, nonyuenHas nocie craTUCTUYECKON
00pabOTKM PE3yNbTAaTOB aHKETHPOBAHUS II0JIb30BaTENCH, JaeT BO3MOKHOCTh YYECTh CTENEHb HX
BOCTPEOOBAHHOCTHU NP MOHUTOPUHI€ U OLIEHKE KaueCTBa PECYPCOB.

[Ipumepom peanusanuun cuctembl Feedback sBnsercs aBToMaTH3mpoBaHHas cucTeMa
obpatnoii cBs3u KSU Feedback (http://feedback.ksu.ks.ua). Dra cucrema ncmons3yercs mis coopa
uHdopmanuu ot monp3oBateneii DUP o kadecTBe OOydeHHMs, B YACTHOCTH, O KAYECTBEHHBIX
XapaKTePUCTHKAX DJICKTPOHHBIX PECYpPCOB OOydYCHHSI B  XEPCOHCKOM  TOCYAapCTBEHHOM
yHuBepcutete [6].

o Cmanoapmer  u  cepmugpuxayuss  1SO  9000/9001. Ceprudukamuss — 3TO
JOKYMEHTAJIbHOE IOJITBEPXKACHUE COOTBETCTBHMS MPOAYKLUUHU ONpPEICNCHHBIM TpeOOBaHHUSAM,
KOHKpPETHBIM CTaHJApTaM WM TEXHUYECKUM ycioBHsM. ClielyeT OTMETUTh, YTO COOTBETCTBHE
crangapty ISO 9000/9001 we rapanTupyer BbicOkoe kauecTBO OMP. OnHako cooTBeTCTBHE
TpeOOBaHUSAM M PEKOMEHJAIUSAM 3TUX CTaHAAPTOB SIBJISETCS HEOOXOIUMBIM YCIOBUEM BBICOKOTO
kayectBa pecypcoB oOyuenus. Cam ceprudukar coorBerctBus ISO 9001  sBasercs
MOJITBEPK/IEHUEM YJIOBJIETBOPEHHUS TpeOOBAaHUAM CTaHapTA.

Crangapt ISO 9000/9001 sBnsiercss (yHIaMEHTalIbHBIM, HMPUHSATHIE B HEM TEPMHHBI U
OTIpeJIeJIEHUs UCTIONIb3YIOTCS BO Beex cTanaaprax cepuu 9000. DToT cTaHaapT 3aKiaiblBaeT OCHOBY
JUTsl TOHUMaHUs 0a30BBIX AJIEMEHTOB CHCTEMBI MEHEDKMEHTA KauecTBa COryIacHoO ctaHaaptoB [SO.

TpeboBanus cragmapra [ISO 9000/9001 mMoryT OBITH HCTIOIB30BaHBI B KAUECTBE KPUTEPHUEB
MIPHU OpraHU3alliy U MPOBEIEHUU MOHUTOpUHTA kauecTBa DUP.

. Oxcnepmubiii coeem BY3a. B cucreme ynpasieHus kauectBoM OUP skcnepTHBIM
coser BVY3a sBigercs opraHoM, OTBEHarOIIMM 3a aJ€KBAaTHOCThb OllEHMBaHMs kadecTtBa OHP ¢
YU4eTOM BCeX KpuTepueB M mokaszarenedl kadectBa. OH yrtBepxknaer IlonoxeHue o cucrteme
ynpaBieHust kadectBom OWP, ompexpensier kpurepunm HX KadecTBa, (OpMHUpPYET MpaBuiia
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HpOBe,Z[eHI/ISI H YTBep)K,Z[aeT p€3y.]'IBTaTI:I OLICHKHK Ka4d€CTBa, a TAaKXC HJIaHI/IpyeT MepOHpI/ISITI/ISI 10
MHOBBINIEHUIO KauecTBa DUP.

OkcnepTHbId coBeT BY3a onpenenser nopaaok npoBeAeHUs MOHUTOpUHTa KadyectBa DHP.
OH yTBepXkJaeT MepeueHb KPUTEPHEB KadecTBa, HMX BECOBbIC KOI(DPUIMEHTHI W 3HAYCHUS
MoKasareliei kauecTa coriiacHo kpureputo (1).

. Conposooicoenue u mooepruuzayus HUP. ConpoBoxaeHue u monepHuzamus DP
SIBIIICTCS. BAKHBIM Y4YaCTKOM pabOThl B CHCTEME YIPABICHHS KAadyeCTBOM B IJIaHE YCTPAHCHUS
nedeKToB, YIAY4YIIeHUS MW ONTUMHU3AIUK mporpammHoro obOecnedenuss (I10) DHUP  npum
UCTOJBb30BaHUU ero B yueOHOM mpornecce. ConpoBoxaenue [10 DUP sBrnsercs omHol u3 ¢a3
KU3HEHHOTO IIMKJa MPOrpaMMHOro ooecreueHus, B xojae kotoporo B IIO DOUP BHocsaTcs
U3MEHCHUS C IEJbI0 HWCIPABICHHS OOHAPYKCHHBIX B IMPOIIECCE UCIOIB30BaHUS HEIOCTATKOB, a
Takke JUisi  J00aBieHHs HOBOM  (DYHKUMOHAJIBHOCTM ¥  TOBBIIIEHHUS 3(PHEKTUBHOCTH.
Comnposoxaenue [10 onpenensercs cranaaprom IEEE Standard for Software Maintenance (IEEE
1219), a crangapt ku3HEHHOTO IHKIa cuenuduiuposan ISO 12207.

BaxxubiM dakTopoM noBsiiieHus 3¢ GeKTUBHOCTH Hcnoyib3oBanus DUP sBisercs oOyueHue
10JIb30BaTese U o0ecreueHrne ux MOCTOSHHOM noaiep:kKoi pu padote ¢ Texyiueit Bepcueit [10.

HNuTerpupoBannblii u 1uddepeHUpPoBaAHHBIH MOAX0AbI B MOAEJIMPOBAHUM U
HCNO0JIb30BAHMH CHCTEeMbI yIpaBJjieHus1 KauecTBoM JUP 00yuenus

Cucrema ympaBieHus kadectBoM DUP sBhsieTcss Monenbio, KOTOpas ONUChIBaeT Ou3Hec-
MpoIecC, BKIIOYAIOMINNA B Ce0S MEPONPUSTHS U JEATEIBbHOCTh CIY)XO YHUBEPCHUTETa COTJIACHO
(YHKIIMOHATBHOCTH OIMCAHHOW BBILIE CXEMbl CTPYKTYpPHI yIipaBieHus kadectBom DUP (puc. 2).
Crnenyer OTMETUTb, YTO HEKOTOPBIE 3JIEMEHTHI 3TOW CHUCTEMBbl O00JIaJal0T CBOWCTBOM TECHOM
B3aMMOCBS3M U UMEIOT Pa3IMYHbIE CTETIEHU BO3/ACHCTBUS Ha Hee. [Ipu 3ToOM HEKOTOpbIE 2JIEMEHTHI
cucteMbl (Hampumep, «IkcneptHbii coBeT BVY3a» u «Cranmaptel u cepruduxanus [SO
9000/9001» npu ™monutopurre DUP) moryr ObITh 0O0bEeOUHEHBI B TPYMIbI, KOTOpBIE OyIemM
Ha3bpIBaTh ciyx0aMu. [103TOMy ¢ 1EbIO BBIICICHHUS OCHOBHBIX (PAKTOPOB CHCTEMBI YIPABICHUS
KauecTBOM, BIUSIOLIMX Ha KAayecTBO ee paloThl, Ha 0aze ee CTPYKTypsl (pHc. 2) obOpasyeM Tpu
OCHOBHBIE CIyXObl oOecrnieueHuss kayectBa OMP oOyuenusi: cinyxO0y MOHUTOpUMHIA KauecTBa,
cy’)kOy OIIEHKM KauecTBa M CIyk0y compoBoxkaeHHs U MozepHuzauuu OUP. Omnpenenum
CTPYKTYpY, OCHOBHBIE 33/1a4H, TP€OOBaHUS U OKUAAEMbIE PE3YJIbTaThl pAOOTHI ATUX CIYXKO.

Cnyyncoa monumopunza Kauecmea TpeJHA3HAUCHA J/JI OpraHM3allMM U IPOBEICHUS
MOHHUTOpHHTa KauecTBa DUP, KoTophie HCMONB3YIOTCS B Y4eOHOM MpOLecCe, O KPUTEPUIO HX
COOTBETCTBHUSI MEXIYHApPOJIHBIM 00pa30BaTeIbHBIM CTaHIApTaM. OKCIepTHbI coBer BY3a
oTpesieTisieT MOPSAA0K U IpaBUiia MPOBEACHHsI MOHUTOpUHTA KauecTBa DWP oOyuenus.

3aoauu cnysicOvI: corIacoBaHUE MapaMEeTpOB M BbIpaOoTka KpuTepueB kadectBa DUP oOydenus,
y4eT TpeOoBaHUM CTaHAApTOB, MpoBeneHue aHanusza DVP mo BepaOOTaHHBIM W COTJIACOBAHHBIM
KPUTEPUSIM.

Tpe60661Huﬂ.' IMPOBCACHUC MOHUTOPHHTA HA MMOCTOSIHHOM OCHOBCEC, IIOJJTHOTA OXBaTa BCCX BHI0B 9I/IP,
00BEKTUBHOCTD INPUMCHCHUSA KPUTCPUCB KAaUCCTBA.

Ooicudaemvie pesynbmamopl. TaHHBIE aHaNM3a XapakTepuctuk DVP oOy4ueHus ns OLlEHWBaHUS UX
KauecTBa.

Cnyyncoa ouenku Kavecmea TPOU3BOAUT olleHuBaHue OVP oOydeHus Ha OCHOBE
YTBECPXKACHHBIX KPUTECPHUEB C YUCTOM MHCHUA Moab30BaTelIel — Kak CTYACHTOB, TaK H
npenoaaBateneil. Cuctema Feedback mosxer ObITh HcnONB30BaHA [UIsi aBTOMATHU3AIMH TTPOBEICHHS
1 00pabOTKH pe3ynbTaTOB ONPOCa MOJIb30BATEEH.

3aoauu cayscoOvl: TIpoBeCTH OIEHKY kadectBa OWP 1o BbIpaOOTaHHBIM M COTJIACOBAHHBIM
KpUTEPUSIM Ha OCHOBE aHallM3a WX XapaKTePUCTHUK AJis obecrieueHus GopMHUpPOBaHUS pEeHTHHTA.

Tpebosanus: 0OBEKTUBHOCTD, MyOINYHOCTh, COPEBHOBATEIILHBINA XapakTep.
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Odicudaemvie pe3ynrbmamel: Ha OCHOBE OIICHKHM KadecTBa ChPOpPMUPOBATH MEpPEUCHb MPETEH3UU K
ANEKTPOHHBIM pecypcaMm OOyueHHusl ISl BBIIOJHEHHsS padOT MO MX YCTPAHEHHUI0 U COCTaBUTh
peiituar OUP oOyueHus Uil NOBBILIEHHS MOTHUBALIMM ABTOPOB PECYpPCOB IO YIYYIIEHHIO HUX
KauecTBa.

Cnyscoa conpoeoxcoenua u mooepuuzayuu IHUP OCymeCTBISET OpraHU3alHUIo,
IUTAHUPOBAHUE ¥ BBIIOJIHEHHE pabOT 1O YIYYIIEHUIO HMX KadecTBa IIyTEM HWCIPABICHUS
3aMEUYEHHBIX HEJOCTAaTKOB, pealu3alliil HOBBIX JHUJAKTUYECKHUX CBOWCTB U BO3MOXKHOCTEH
ANEKTPOHHBIX pecypcoB 00ydeHus. CrenuamrcThl 3TON CIy)Obl OKAa3bIBAIOT KOHCYJIBTAIMOHHBIC
yciyrd no npuodpereHuto HoBbiXx DUP o0ydeHus, a Takke NPUHUMAIOT y4yacThe B OOYYCHHH
MpenoaBaresied U COTPYAHUKOB 10 UX UCTIOIb30BAHUIO.

3a0auu cnyxcovi: Ha TOCTOSHHOM OCHOBE C YYETOM OLIEHKH KadecTBa DVP oOydeHus: BHIOIHHUTH
paboThI 10 UX MOJEPHU3ALMH U MAKCUMAIbHO yIOBIETBOPUTH 3aPOCHI OJIH30BATEIECH.

Tpe606aHu;z: OI€paTuBHO, KAYECTBCHHO U B IIOJITHOM 00beMe BEITIOJHEHNE pa60T.

Odicuoaemvie pesynomamsl: MOJCPHHU3ALNS U BHeApeHUE HOBBIX DMP ymydmmeHHOro xadecrsa B
y4eOHBII MPOLECC YHUBEPCUTETA.

Ananu3 CYK DUP no kpurepusivm 3HaYMMOCTH €€ 3JIeMEHTOB

CnyxObl  cuctembl  ympaBieHuss  kadectBom  OMP  oOydyeHus  oOecrieuuBaroT
MOCTIeIOBATENBHBIN MPOIecC MX MOHUTOPHHIA, OLEHUBAHMSA KadecTBA M CONMPOBOXKICHHA. [lpm
stoM cucrema Feedback urpaer ponb oOpatHoii cBsizu B 3TOM mporecce. Ha puc. 3 mpezacrasieHa
bynkunonanpHas cxema padboTs ciryk06 CYK DUP o0ydenus.

|

1. Cnyx0a MOHUTOpHUHTA
KayecTBa
\ 4
2. Cnyx0a OLIeHKHM KauecTBa | 4. Cucrema oOpatHOi
SUP cBsa3u Feedback

A

v

3. Cyx06a conpoBOXJI€HUS U
MoaepHuzanuu 1P

|

Puc 3. Cxema pabotsl ciyx0 cucreMsl ynpasieHus kauectBoM DMP o0yuenus

B cooTBeTcTBHHM ¢ METOAaMH TEOPHH ABTOMATHYECKOTO YIPABICHUS O003HAYUM depes
Wi(p) — mepenarounsie pynkiuu kadectBa DUP coorBercTByrommx ciayx6 (i = 1,2,3) u cuctemMbl
Feedback (i = 4). CormacHo mpaBujiaM pacueTa MOCIeI0BATEIIbHOTO COSTUHEHHS 3BEHBEB CHCTEMBI
U ¢ yyeToM obOpartHO# cBsi3u cuctembl Feedback mepematounas GyHKIUS pa3OMKHYTOW CHCTEMBI
W(p) BeIpaxkaeTcs uepes nepenarounbie GyHKIMU cOOTBETCTBYIOMMX 3BeHbeB Wi(p) mo dopmyre

W(p)= Wi (p)-W, (p) -W;(P) )

1£W,(p)-W;(p)-W,(p)

Crnenyer OTMETHTh, 4TO cucTeMa oOpaTHo#t cBsizum Feedback moxer urpath ponb Kak
JIOKAJIbHON OTPUIIATENBHON (—), TaK U JIOKATBHON MONTOKHUTENbHOU (+) 0OpaTtHO# cBsi3u. [Ipu sToM
POJIb OTPHUIIATEIILHON OOpaTHOW CBsA3W Oo0Jiee 3HAUMMa U Yallle BCero ucnosb3yercs B pabore CYK
OUP obOydenusi, Tak kak rinaBHoe npenHazHadenne CYK DUP cocTouT B BHISBICHHH PECypCcOB
HH3KOTO KadyecTBa M UX MOJAEpHM3auuu. BmecTe ¢ TeM chcTeMa MOKET HaXOAUThCS B COCTOSIHUH
JCUCTBUS JIOKATBbHOW MOJOXUTENLHON OOpaTHON CBS3M B CiIy4ae peXuUMa MOMYJSIpU3AINN
MIepEeI0BOro OMBITA MO CO3JaHMI0 KauecTBeHHbIX DMP 00ydenus.
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C 10CTaTOYHOM CTENEHBIO OOITHOCTH MOXKHO PacCMaTpUBaTh MOJICITb HCATBHOTO YCHUIICHHS
3BeHbeB cucteMbl. Torma Wi(p) = ki (i = 1,2,3,4), rae ki — ko3 duIeHTs MOBBIIIEHNS KauyecTBa
OUP cOoOTBETCTBYIOIIMX I-3BEHBEB CHCTEMBI. B 001mem citydae i KodpduimeHTa K moBbIeHus
kadectBa DUP Bceit CYK u3 (2) umeeM BhIpaKeHHE

— Ky -k, ks 3)
1+k, ks K,

VYuuteiBasg, YTO camMa CHUCTeMa YympaBieHus kadecTBoM OHWP sBusercs rinobanpHOR
00paTHON CBSI3bI0 B apXUTEKTYpE CHCTEMBbl YIPABJIEHHsI KaueCTBOM OOYy4eHHUs, Ul oOecredeHus
MOBBIIICHUS KAUeCTBA AIEKTPOHHBIX PECYPCOB JIOCTATOYHO BBINOIHEHUS ycioBus K > 1 wimn

ki ko' k3> 1+ Ko+ k3* Ka. (4)

CootHomenne  (3) coBMecTHO ¢  ycioBueM  (4)  TMO3BOJIIET  IPUMEHUTH
Qg QepeHIIMPOBaHHBIA MOAX0J K Y4eTy CTerneHu BakHOCTH 3neMeHToB CYK DUP obyuenus, a
TaKXKe ONTHUMHU3UPOBATH MAPAMETPhI STOW CHCTEMBI.

MeTtoasbl pacuera u ontumusauuu napamerpos CYK UP

C nenpto ontumuzanuu napametrpoB CYK DUP npumenuM MeTos mociaeqoBaTeIbHOTO
BBIJICJICHHS] BaXKHEHIIUX 3JIEMEHTOB CUCTEMBI 110 KPUTEPHUIO UX BO3JIECUCTBHS HA CUCTEMY C TOUYKU
3penus kauectBa DUVP o0yuenusi. B paccMOTpeHHOM BBITIIE MOJICIN UICATBHOTO YCHIICHUS 3BEHBCB
cucteMbl Ko3(h(dUIMEHThl TOBbINIeHU KadecTBa OMWP Moryr BbICTymaTh B pPOJH  BECOBBIX
kKodpdunrenToB 3HauymMoctu diemeHToB CYK DOHP o0yuenus. OntumanbHOE codYeTaHHE
3HaYeHUN 3TUX KOIPPUIIMEHTOB OyneT crmocoOCTBOBaTh ONTHMHU3AIMU PEXKUMOB pabOTHl Beei
CUCTEMbI YIIPaBJICHMSI KAaueCTBOM JJIEKTPOHHBIX pecypcoB. Ilpum 3TOM, eciu ydecTb, 4TO Ha
npakThke KodpduiueHtsl K1, K2, k3 u K4 He sSBISAIOTCS JETEPMUHUPOBAHHBIMH MapaMEeTpaMu, a
UMEIOT CBOMCTBAa Cily4yailHbIX BEJIMYMH C U3BECTHBIM 3aKOHOM pACHpENEeHUs, TO IpHU
MOJEJIIMPOBAHUU ONTUMaIbHbIX cocTtossHuid CYK OHWP crnenyer mnpuUMEHSTh CTaTUCTUYECKHE
METO/Ibl pacyeTa U ONTUMHU3ALNU TapaMETPOB CUCTEMBI.

[TpriMepoM MCHOIB30BaHUS CTATUCTUUECKUX METOJIOB pacueTa U ONTHUMM3ALUU TapaMeTpOB
CHCTEMBI MOJYKET CIYXXHTh pacdyeT MaTeMaTHYeCKOro OXHIaHHus Kod(hduiueHTa K MOBBILICHUS
kadectBa DUMP B 3aBHCMMOCTH OT MaTreMaTH4eCKuX OXHIaHui Kod(hduimeHToB Ki, a Takke
ONTHMH3HMPOBATh Pa30OpOC 3HAa4YCHHH K IMyTeM HalOKeHUS OTPAaHWYCHHN Ha M3BECTHBIC 3HAUYCHUSI
MaTeMaTHYeCKUX OKHMIAHUN U CPETHEKBAIPATHUCCKIX OTKJIOHEHHH K03 duimeHToB Ki.

BriBoabI

[IpencraBieHa Mojenb cHUCTEMBbl yrmpaBieHus kadecTBom OUP  oOydyenus, koTtopas
peaiu3oBaHa B BHUJE COIVIACOBAHHOM paboOThl Ciy’k0 MOHUTOpPUHIA, OLEHKHM KadyecTBa U
COIIPOBOXKICHHSI.

[Ipy mpoBeseHMHM MOHUTOPHMHIA M OIlEHMBaHMM KadecTBa OVP B memom B KauecTBe
OCHOBHBIX KpUTEpHEB KadecTBa BbIOpaHbl coBMecTUMOCTh DOUP co cranmapramu IMS, SCORM, a
TaKKe TaHHbIe cUcTeMbl oOpaTHOU cBsi3u Feedback B Buzie OIeHOK MOJb30BaTeNnel IEKTPOHHBIX
pecypcoB 00y4YeHu .

Ha ocHOBe MeETOIOB TEOpPHM ABTOMAaTHYECKOI'O YIPABIEHUS CHCTEMaMH PacCMOTPEHBI
MHTETPUPOBAaHHBIA U U depeHIupoBaHHbIi Toaxoabl K Moaenupoanuio CYK DUP o6ydenus.
WHTerpupoBaHHbIi MOJX0 BBIPAXKEH B BUJIE OMHCAHUS pabOThI CIyKO MOHUTOPUHTA, OLIECHUBAHUS
KayecTBa U conpoBoxkaeHus DMP oOydenus, koTropele 00BEIUHSAIOT B3aUMOCBS3aHHBIE JIEMEHTHI
CVYK. JIuddepeHnpoBaHHBIA MOAX0] YIYUTHIBAET 3HaYUMOCTh 3ieMeHToB CYK DUP o0ydenus
KaK BHYTPH CIyXkO0, TaK U IPU UX B3aUMOJICHCTBUU.

B monenu naeansHoro ycunenus 3seHbeB CYK koauirieHTs! nopblieHus kauectsa 1P
SIBJIAIOTCSI TapaMeTpaMu pacyeTa U ONTUMU3AINH CUCTEMBI.
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IHbopMaLLivHi TeXHONOTIT B OCBITI

VJIK 371.3:004

IIPO CHCTEMY JUCTAHIIIHH OI'O HABYAHHA Y BI/IKPUTOMY
JAUCTAHLIUHOMY KYPCI

Kyxapenko B.M.
HanionaabHuii TeXHIYHUA YHIBepCcHTET «XapKIBChbKUM MOJITeXHIYHU I
IHCTHTYT»

Y pobomi onucana nepwa uacmuma 6i0Kpumozo oucmauyiiino2o Kypcy «ducmanyitine
HasyanHa 6i0 A 0o Ay, npuceauenHoco CMEOPeHHI0 Ma PO3BUMKY CUCMEMU OUCMAHYIUHO20
HasuaHHsa opeawnizayii (VHieepcumemy abo kopnopayii). Hasedeno pe3ynomamu HA8YANbHO20
npoyecy ma 06208openns Ha wxoni-ceminapy ¢ HTY «XIIly y 2012 p. B pobomi noxazano
3ayikasienicmes 8UK1A0A4i8 Y HOGIU PopMi OUCMAHYILIHO20 KYypCy I HeOOCMAmHIO PO36UHEHICIb
NEPCOHANILHO20 HABUANLHO20 cepedosuua. Biokpumi oucmanyiini Kypcu MOXCYMb CHpUsmu
CMBOPEHHIO CYCRINbCMBA NPAKMUKIS.

Knrwowuosi cnoea: oucmanyiiine HAGUAHHA, KOHHEKMUBIZM, COYIANbHI Cepsicu, MACOBULll
BIOKPUMULL OUCAHYIIHULL KYPC, CUCIeMa OUCTAHYIUH020 HABUAHHS Op2aHi3ayii.

Beryn

Tepmin "Macosuii Binkputii aucranmiiauii kype" (MBJ/IK) BBiB Ixopmx Cimenc B 2008
pori [1]. ITpouec naBuanus B MOJIK 11e mpoiiec CTBOpEHHsSI MEpekKi, By3JaMH SKOI € 30BHIIIHI
CyTHOCTI (JTFoAM, opraHizailii, 610J10TeKH, CaliTH, KHUTH, KYpPHAIU, 0a3u NaHuX, ab0 OyIb-sSKuN
1HIIMI pKepeno iHdopMartii). AKT HaBUaHHS TOJISITa€ y CTBOPEHHI 30BHIITHBOT MEPEXi BY3IIiB.

3a ocTaHHI POKU MPOBEACHO KUIbKA JECATKIB BIAKPUTHX IUCTAHIIIHUX KYpCiB, cepel SKUX
MOXKHA BUIIJIUTH:

. «MaitbytHe ocBiT» (2009 p.) - HeitB Kopmbe 1 Ixopmx CiMenc, Opajio ydacTb OLIbIe
600 oci6. (http://edfutures.com/)

. «Bigkpurta ocsita»y (2010 p.) - Hesin VYim, Opamo ydacte Omm3pko 60 o0ci0,
(http://www.opencontent.org/wiki/index.php?title=Intro_Open_Ed_Syllabus),

. «KoHHekTiBI3Ma 1 KOHHEKTIBICTChKI 3HaHHA» (2008 p.) - xopmx Cimenc 1 CriBeH
Jaync, HaBuanocs nonan 2200 oci6, (http://Itc.umanitoba.ca/connectivism/)

o «ComianpHi cepBicu Ta BinkpuTa ocBita» (2010 p.) - Anex Kypoc, HaBuanocst 6inbIie
180 gou., (http://eci831.wikispaces.com/)

o "HaBuanHs Ta anamiTuka 3HaHb 2011» (http://www.learninganalytics.net/) - BinkpuTHii
Kypc, skuil nposena komanaa Jlx. Cimenca HaBecHi 2011 poky msg nmonazn 1500 oci6. ¥V
KypCl TOCHIKYIOTBCS P13HI METOJIM aHAIII3y TaHUX HaBYAHHS 1 YUCIIEHHI IHCTPYMEHTH,
K1 IOTIOMararoTh LIbOMY aHaji3y.

Jis  yyacHMKIB Kypcy TPOBOAMIIMCS IIOTHXKHEBI «MiHIKOH(EpeHLiD» 1 BHUITyCKaBCs
«lonenHuk», gxkuil OyB LIEHTPOM aKTHBHOCTI Kypcy 1 CIyryBaB Ji aHaji3y HaBYaJIbHOTO
IPOLIECY.

VY cBoix kypcax JIx. CiMeHc, siK npaBuiio, popMye rpyny IOCTIAHUKIB JJIs aHaNi3y poOoTH
Kypcy. KpiMm mporo, ¢gopmyerscsi rpyna CTyAEHTIB, Sika MOBMHHA 3acBOITHM Kypc 1 OTpUMAaTH
BiJIMOBIAHI KPETUTH.

Macosuii Binkputuii auctanuiitauii kypc MobiMOOC Irnarii ne Baapn OyB npucssiueHnit
MoOiTbHOMY HaBuaHHg. Haecni 2011 poky B HbOMy HaBuanocs moHan 580 oci6. Y kypci
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PO3IIISIIANKCSA OCHOBHI MOHSTTS MOOUIBHOTO HaBYAaHHS, 1HCTPYMEHTH IUIAHYBAaHHSA, PO3POOKH Ta
peanizaiiii MOOITEHOTO BapiaHTy HAaBYaHHSI.

[leHTp AMCTaHIIHHOTO HaBYaHHsI, JOCIIDKEHb Ta CEPBICY YHIBEPCHTETY mTaTy LimmiHo¥c
Copinarding nig kepiBaunrsoMm Pes Ilpenepa 3 4 nmunus mo 21 cepnust 2011 mpoBiB BigKpuUTHi
NUCTAHIIAHNI Kypc «/lucranimiiae HaBYaHHS CHOT'OJIHI i 3aBTPa»
(https://sites.google.com/site/edumooc/) tpuBamicTio 8 THXHIB, B Kypci HaB4ajaoch moHam 2500
oci6. Temaruka kypcy: IHTepHer HaBuaHHs cwhoromHi, JlocmimkeHHss [HTepHET-HaBYaHHS,
Texnonorii InTepHeT-HaBYaHHSA, MporpamMu IHTepHET-HABYaHHS 1 MOOIITbHE HAaBYaHHSA, MAacoBE,
MIPUBATHE 1 BIIKPUTE HaBYAHHS, MEpCOHAIbHE 1 HehopMaIbHE HABYaHHS, HABYaHHS y CITIBIpaIll B
xmapax, [arepHer-naBuanns 2011-2021.

Crendopacekuii yHiBepcuter y 2011 pomi mpoBiB JIeKibKa BIIKPUTHX JUCTAHIIHHHUX
KypciB, cepen akux «lltygnuii inTenexkt» (manucanock noraa 160000 ciyxadiB 31 BChOTO CBITY)
ta «basm manux» (mignucamoch nonan 90000 ciyxadiB, BUKOHYBanu 3aBaaHHs moHan 25000

clyxadiB, OTpuMainu  cepTudikaT Tpo  3aKiHYeHHA Kypcy 6513  cayxadiB, 1uB.
http://habrahabr.ru/blogs/elearning/134700/).

Inero BIOKPUTHUX JAUCTAaHLIHHUX KypCiB MiaTpuMaB MaccadyCeTChbKHi TEXHOJOTIYHUI
THCTUTYT, kUil Tuianye 3 2012 poxky moyaTu O€3KOIITOBHO BIIKPUTHI MUCTAHLIMHUN MpoIec Ha
wiargpopmi MITX 3a po3MilIeHUMH B MepeXi BIAKPUTUMH OCBITHIMH pecypcamu, IIo Oynu
PO3MIIEHI ISl BIAKPUTOTO oCcTyny mpotsaroM 10 pokis.

3a pe3ynbraTaMu MomepenHix KypciB koManaa y cknaai Jxopmk Cimenc, CriBen [laynce 1
HeiiB Kopmbe npoBoasite y 2011/12 HaBuanpbHOMY pOILli BETUKUH BIIKPUTHI KypC, TPUCBIYCHUH
3MiHaM, siki BimOyBaroThest B ocmiti (http://change.mooc.ca/), ne KOXHUH THXICHb MPOBOAUTH
HaBYAJIBHHUN TPOIIEC OJUH 3 MPOBITHUX (axiBIliB AUCTAHIIHHOTO HABYAHHSI.

[Tix raciom "BiIKpUTHX KypCiB" THCAYl yYHIB 3 pi3HUX KpaiH CBITY 3MOIJIM OpaTu y4acTb y
IpoLeci HaBYaHHS.

Cnyxay y BIAKPUTOMY Kypcli caM co0l BCTAHOBIIIO€ Il HABYaHHA, SKI MOXYTh
3MIHIOBATHUCS B XOJIi HABUAHHS, YUTAE TUTLKHA TON MaTepial, SKU HOMY JIOCTYITHUH 1 MOA00a€eThCs,
IIPOYUTATH BCE BIH MPOCTO HE 3MOKE B CHIIy HaJMipHOCTi. BiH He 3000B'13aHuil 1m0Ch MUcaTH y
dhopyM KypcCy, BUCIOBIIOBATH CBO1 IOTJIAIN, BIACTOIOBATH CBOI MO3uIlii. AJie, B TOH ke 9ac, JJis
OTPUMaHHS MAaKCHUMAJbHOTO HaBYAJIBLHOIO e(eKTy HEOOXiAHO OyTH BIKpUTUM. TUIBKH B LLOMY
BUTIQ/IKY BiH 3MOXe€ JJOCATTH MOCTABJICHOI METH MPOTATOM HaBYaHHS B KypCi.

MB/IK rpyHTYy€eTbCsSl Ha aKTUBHIN y4acTi COTEHb 1 TUCSY CTY/IEHTIB, K1 caMi OpraHi30BYIOTb
y4acTh BIMOBITHO 10 OCOOMCTHX LiJiel HAaBYaHHSI, TOMEPEeIHIMUA 3HAHHSAMH 1 HABHUKAMHU, a TAKOXK
CHIJIBHUMU 1HTEpecamu [2].

MBJIK 3meHmyroTh Oap'epy B HaBYaHHI 1 MiJIBUIIYIOTb CaMOCTIMHICTb Y4YHIB, SIKI
3100yBatOTh Mpo¢eciiiHi HaBUKM Ul ydacTi B TJI00aJbHUX B3aeMOiAX. Taki KypcH € HepIIuM
MIOJIITOHOM ISl 3pOCTaHHS 3HaHb B PO3IMOJALIIEHOMY, INI0OATBHOMY, HU(PPOBOMY CBITI 1 MarOTh
BEJIMKE 3HaYEeHHS JJ11 MaiOyTHHOTO CYCHIbCTBA.

Benuka uwactuHa nisuibHOCTI cryneHTiB B MBJIK BinOyBaeThcs 3a mexamu LMS [1], B
IHIIMX BYy3JaX MEpPEXi, HalpHKiIad, B OCOOMCTHX Osorax, ocoductux mnoprdoiio, BeO-calTax,
Teirrepi, YouTube, BipTyanbHuX cBiTax 1 T.4. s 3py4HOCTI CTYJEHTH 00'€IHYIOTH 1H(pOpMaIlio
3a nornomororo RSS-kananiB, arperatopis.

Mera mnaBuanns cryaenra mnosuHHA  (http://rjh.goingeast.ca/2011/06/26/in-search-of-
learning-objectives-edumooc/#comment-111):

* Hocutn wninecnpsMoBaHUI XapakTep 1 JOMOMOITH YYHSAM BHIUIMTH MapIIPYTH Y
BeJIMUYE3HHUX oOcsrax iHpopMarlii.

*  Byru BigkpuToro s 0e3nidi iHTepIpeTarii.

*  Byrtu gocTynHoIO yyacHMKaM 3 pi3HUM PIBHEM JIOCBIAY B I[iil TeMi.
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Buknagay Oynye HaBKOJIMIIHE CEPENOBHILE 1 € «IIEHTPOM KpHUCTaji3alii» HaBYAJIHLHOTO
nporiecy. PeanbHul pe3ynbTar 3aJIeKUATh BiA MISTIBHOCTI yYHS 1 MOKe OyTH OTpHUMaHUU 1 TiCis
3aBEpILEHHS KypCy.

Pesynpratu mocnimkenns ogHoro 3 mnepmmx MBJIK «KOHHEKTHBI3M 1 KOHHEKTHUBICTCHKI
3HAHHS» TOKa3aJld, IO y CIyXadiB OyJIM pi3HI JYMKH II0JI0 BUKOPUCTAaHHS iHCTpyMeHTiB. Lle Oymno
OB ’S13aHO 3 MU HABYaHHS, 0COOUCTUMH CTUJISIMUA HAaBYAaHHS, HAsBHICTIO Yacy Ta €(EeKTHBHICTIO
[3]. B misiomy, mpu HasBHOCTI BEJIIMKOI KUIBKOCTI 3ac00IB HaBYaHHS, CIyXadl HajJaBajd IMepeBary
TPAJAULIIHHAM T1IX0HaM.

[Moganpimi mOCHiPKEHHS TOKa3ald, IO IS YCHINIHOTO HaBYaHHS MOTPIOHI HAaBUYKHU
CIIPSIMOBYBaTH OCOOMCTE HaBUaHHsS, BMITH BUKOPHCTOBYBAaTH COIliaJIbHI IHCTPYMEHTH Ta MAaTH
BIJIMOBIAHUIA piBEHb KPUTHYHOI rpamoTHOCTi [4]. KpiM TOro HEOOXiTHO BIMYYTTS «COIIAIBHOT
MIPUCYTHOCTIY.

HapuanpHuii niporiec y Kypci IoKas3aB, 0 XapaKTePHHUX Il KOHHEKTUBI3MY YOTUPH BUIH
TisUTBHOCTI (CIIBIIpaLs, peMiKc, nepenpouIIOBaHHs Ta CHUIKYBAaHHS) JJIs ISSKUX CIIyXadiB Kypcy
Oynau HE JOCSDKHI, TOMY KUIBKICTh HAJIpyKOBaHUX EJIEKTPOHHUX pecypciB Oyna mamor. Ha ix
OTlaHyBaHHS MOTPiOeH Yac.

Texnonorii, siki Oynu Bukopuctani y kypci MobiMOOC [5], cTBopuin HOBI BIaCTHBOCTI
JiSUTBHOCTI, cepell SKHX JiajioTH 3aiiManu IeHTpaibHe Micue. Teopis KOHHEKTHUBI3MY TUIbKU
PO3BHBAETHCS, TOMY NOTPIOHO BUSABUTH (DaKTOpH, IO CIPHSIOTH YCHiXy HaBYaHHA y Kypci Ta
MOTHBH aKTHBHOCTI CJIyXayiB MICJIsI 3aKIHYEHHS KypCYy.

ITocTaHnoBKa npod.iemu.

Lle Bxke TpeTiii BIIKPUTHUN TUCTAHLIAHUIA KypC, IKUH MPOBOANUTH aBTop. [lepmmii kypc OyB
MIPUCBSYCHUN PO3pOoOLIi cTpaTerii pO3BUTKY JUCTAHIIIIHOrO HaBYaHHsS B opraxizaiii [6]. OcHoBHA
METa [BOTO KypCy — HaBUMTHUCS MPOEKTYBATH HABUAIBHUN MPOILEC Y BIJKPUTOMY JAUCTAHIIHHOMY
Kypcli, OLIHUTU TOTOBHICTh POCIHCHKOMOBHOI ayJIuTOpii HABUATUCS Y HOBUX yMOBaX. Pe3ympTaTn
HaBYAHHS [IOKAa3aJId JesKi CKIQJHOCTI (OpPMyBaHHS KOMaHAM ThIOTOpiB. IIpakTHuHO BOHA
po3naiiacs Ha Mo4atky kKypcy. He copmoBaHiCTh NEpCOHAILHOTO HABYAIBHOTO CEPENOBUINA Y
CITyXadiB BUKJIMKAJIU MPOOJIEMH ITiJ1 YaCc HaBUaJIbHOTO mnporiecy. Kpim Toro, Ha morss aBTopa TeMa
Kypcy Oyia CKIIaJHOO JUIs ayTUTOPIi CayXadiB.

Tomy ans Ipyroro BiJIKPUTOTrO IUCTaHIIMHOrO Kypcy Oyna oOpana Tema «CouiajibHi
CepBiCH y NUCTAHIIHHOMY HaBuaHH1» [7]. ¥ Kypcl Opaiau ydacTb NEpeBakKHO BUKJIAAayl BUIIMX
HAaBYAlIbHUX 3aKJIafiB. 3a CTAaTUCTHKOIO, KypC IMOJEHHO BiABigyBano moHax 50 oci0, ane
aHKeTyBaHHsI Tipornuio — BxigHe 30 oci0, BuxigHe — Tiabku 10 oci6. Ciyxadi Kypcy o0paiu MEeTOIo
3aCBOEHHSI HOBHX CEpBICIB, MpaIlOBaIM 5-8 TOJUH H THXKIEHb, ajie, HA jKajb, OJOTM Ta TBITTEP
BUKOPHCTOBYBAIIU MaJIo.

Y upomy JOCHIIKEHHI MepeBipsiach TiNOTe3a, 110 BCTYNHI BeOiHapu 3 (opMyBaHHS
MEePCOHAJIBHOIO HABYAJIBHOI'O CEPEJOBUIIA Ta IMPOBEJCHHS OYHOI LIKOJIM-CEMiHapy IMiJBHUIIAThH
aKTUBHICTh CIIyXadiB Kypcy Ta Oyze HampalbOBaHUIl MaTepiai Juisi oOrOBOpEHHS Ha OYHIN cecii.
Kpim toro, nepeadavanocs npoBeIeHHs] yCTaHOBUMX BEOIHAPIB IPYIO0 THIOTOPIB.

Binkputuii nucranniinuii kypce «/Iucranuiiine naBuanus Bix A no $I». Yacruna 1.

Binkputuit gucrtanuiinuii kypc «Jluctaniiiine HaB4aHHS Bix A 1o S» ckiamaeTbes 3
JEKUIbKOX YacTHH. Y TepIlii yacTuHi, sika mpoxoamnia 3 5 rpyans 2011 poky mo 22 ciyns 2012
po3risfaincs TEHACHII CTBOPEHHS CHUCTEMHM JMCTAaHIIMHOTO HaBYaHHS Ha CY4YacHOMY eTarl
pO3BUTKY IHTEPHET.

OcHOBHa MeTa KypcCy - IpoaHaji3yBaTu piBeHb PO3BUTKY AUCTaHIiitHOrO HaB4aHHA ([IH) B
Vkpaini Ha 0a31 BeOiHapiB, fKki Oyaum mpoBeneHi B  TpaBHI-kOBTHI 2011  poky
(http://community.khadi.kharkov.ua/elearning2011/index.php/vebinarykonf), PO3TISHYTH
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TEH/ICHIIT PO3BUTKY MUCTAHIIHOIO HAaBYaHHS 3a KOPJOHOM 1 cpopMyBaTH BUMOTH JO Cy4acHOI
CHCTEMH JUCTAHIIHHOTO HABYAHHSI.

Kypc noOynoBanuii Ha 6yiorax Ta CTaTTIX, OMyOIIKOBaHMX 3a 2-3 MICAII 0 IMOYaTKy Kypcy.
Taki mocuiaHHS IMOKa3ylOTh Cy4YacHI TEHACHLII y PO3BUTKY CHCTEM IWUCTAHLIHHOTO HaBYAHHS
(CAH) B ocHOBHOMY 3a KOpaoHoM. [list hopmyBaHHS OCHIIaHb BUKOpUCTOBYBaBcs TBitTep. Kypce
OXOIUTIOE BCl MUTaHHS GpopmyBanHs cuctemu J{H.

[lepen modaTkoM Kypcy mpoBeneHo BeOiHapu: «CoIliayibHi CepBiCM Yy HaBYAIBLHOMY
nporieci», «TBitTepy», «IlepcoHaibHE HaBYATbHE CEPEAOBUIIEY, KI MaJIM CPOPMYBATH y CIIyXadiB
HABUYKW BUKOPHUCTAHHS COLIaIbHUX CEPBICIB y Kypci.

Binkputuii auctaHuiiHui Kypc 0a3yeTbcsi Ha YOTHPHOX OCHOBHHX BHJAX MisTBHOCTI:
CHiBIpals, peMikc, nepenpodiTroBaHHs Ta CITJIKYBaHHS.

CuiBnpans. B xypci naroTecs mocuiiaHHs Ha pi3Hi iHGOpMaIliifHi MaTepiain, siKki HeoOX1aH1
JUIS 9YUTaHHS 1 oOroBopeHHs. Bei marepianu ckiaaHo mpouuTatd, ix Oararo. CTymeHT BUOHMpae
Marepiaiu, sKi Horo MpuBaOJIIOIOTH 1 IIKaBi Il HOTO. PerynspHo CTyAeHT OTpUMY€e OIOJICTCHbB, B
SKOMY BUCBITJIIOIOTbCA AesKi noTouni nutanus ([x. CiMeHc Hajcutae moHs,).

Pemikec. Ilicns yntanHs Ta ydacTi B BeOiHapax, HACTYITHUN KPOK BIICTEXyBaTH 1 (hikCyBaTH
nonii, ki OM3bKI A0 HOro po3yMiHHS MaTepiany Kypey. Sk 1e 3poOuTH, 3al1eXuTh BiJ CTYICHTA.
Bin Moxere 30epertu JOKYMEHT Ha CBOeMy Komm'torepi abo B IHTepHET, MOIUIMTHCS CBOIM
KOHTEHTOM 3 1HIIIMMH JIFOJbMHU.

ITepenpodinoBannsa. OCHOBHE 3aBIaHHs KypCy, JOIOMOITH YYaCHUKY CTBOPUTH CBOE€, a
HE TIOBTOPIOBATH CJIOBAa IHIMMX. | Il HaliCKIaJHIIa YacTWHA Ipoliecy HaBuaHHSA. HaBuanHs He
[IOYMHAETE 3 HYNs, OCb YOMY B KypCl BHKOPHCTOBYETbCS TepMiH "mepenpodiitoBaHHS" 3aMiCTbh
«OTIaHyBaHH» a00 «CTBOPEHH:». YUAaCHHUK KypCy MpaIfoe 3 MaTepiaiaMu 1 He mouuHae 3 Hyist. Li
MaTepiajli MOXKHa BUKOPHUCTOBYBATH JJIsl BUKJIAly CBOIX BIACHUX JYMOK 1 pO3YMIHHS MaTepiaiy.

o e npeamerom nmaHoro kypey? Lleit kypc mpo Te, sSIK YMTaTH, PO3YMITH 1 MpaIfoBaTu 3i
3MICTOM iHIIMX JIFOJICH, 1 IK CTBOPUTH CBOE BIIACHE HOBE PO3YMiHHs. B Kypci, SIK paBHiIo, Jar0ThCS
THCTpYMEHTH, SIKi MOYKHA BUKOPHUCTOBYBATH JJIsi CTBOPEHHS BJIACHOTO KOHTEHTY.

CninkyBaHHs. 3ajaya ThIOTOpa - 3a0€3MEUUTH CHUIbHY pOOOTY 3 I1HIIUMH JIIOAbMU B
JTAaHOMY HaBYaJibHOMY Tiporieci. CTyaeHT He 3000B's3aHuil aumuTHCS 1HMOpMaliieo. Bin Moxere
NPALOBATH IJIKOM CaMOCTIMHO, He TOKa3ylo4uu HiKoMy Hiyoro. CrijibHE BUKOPUCTAHHS
iHpopmauii - ue BUBIP cryngenta. Yuacte y cniibHid po6oTi Baxkue. Uyxki MOMUIKK 1MOOAYUTH
jermie. Aje JIOAU LIHYIOTH 1 rapHy po0oty. OOMiH MOBIJOMJIECHHSAMH 1 OyJe CTBOPIOBATH 3MiICT
Kypcy.

KoxeH THXKIeHb MOYMHAETHCS 3 KOPOTKOTO BMKJIAJy TEMH 1 MOCHJIAaHb Ha BIAMOBIJHI
mxepena. loaHs BciM yyacHMKaM KypCy PO3CHIIAIOTHCS €NEKTPOHHI JMCTH MPO AiSUIBHICTH abo
BOXIIMBI PECYpCH Yepe3 CIHCOK PO3CHIKU. lIpoTAroM TIKHA, SK TpPaBUIIO, TPOXOIUTH J1Ba
BeOiHapu. OauH BeOiHAp - BUCTYI FOCTHOBOIO JIEKTOpPA 10 KOHKPETHIN TeMi, Ipyruil — yCTaHOBKA
a00 TUCKYCIA 10 TEM1 THKHSI.

Po6ora B kypci mMoxe 3aiimatu 3-10 roguH Ha TWXKIEHb JUIS y4yacTi B JAMCKYCISX, B
BeOiHapax, HalMCaHHA OJOriB. SIKIIO CTYyIEHT HE B 3MO31 BUAUIUTH HEOOXITHHMH Yac, BIH MOXKe
BUOpATH piBEHB y4acTi, SKMI HallKpaliuM YUHOM BIJIOBIAA€ Horo norpedam.

Ha movatky TrkHS JaeTbesl Tema 1 mepelik mocuiianb st 00poOku. Ciayxad BHOIPKOBO
3HaOMHUTHCS 3 LIKAaBUMH JJIs1 HbOTO MaTepiajlaMH, poOUTh PETBITH 1 3aMiTKM (Oa)KaHO y BUIJISAI
o6sorie). B mporeci 00poOku mocuiaHb BiH MOXKE 3HANTH HOBI MaTepiajiu, B IbOMY BHUMAAKYy BiH
cTBOpPIO€ MikpoOJor B TBiTTepi. Takum unHOM, micas 0OpoOKH MaTepialliB KOXKEH ClIyXay OTPUMYE
CBOIO CHCTEMY IIOCWJIaHb B [HTEpHET.

B kypci MoO)XXHa BUIUIMTH LIICTh PO3JUTIB, KOKEH 3 SIKHX BHBYABCS MPOTITOM THXKHS.
Po3rnsHemo 1i Temu.
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1 /lucmanuiiine Haguanua ¢ cucmemi WKoaA-yHigepcumem

B  pamkax Temm  Oyaum  pO3MNIAHYTI  BHUMOTM  JI0  CYYacHOro  iHXKeHepa
(http://www.abet.org/engineering-criteria-2012-2013/) i mpoekr CDIO (http://www.cdio.org/)
(Banym, IlpoextyBanus, Peamizamis, ®yHKIIOHYBaHHS), 3aIpONOHOBaHUN MaccauyceTChKuM
TEXHOJIOTTYHUM 1HCTUTYTOM. IIpoekT miarpumanu 50 yHiBepcuTeTiB 3 25 KpaiH cBiTy. BiH
3a0e3mneuye B MPOLEC] MAroTOBKH (PaxiBIiB IMTMOOKE 3HAHHS TEXHIYHUX OCHOB, IPOBIJAHY pOIb y
CTBOPCHHI Ta €KCIUTyararmii HOBHUX BUPOOIB 1 CHCTEMH, BaXIIMBICTh 1 CTpaTETiuHy I[IHHICTH iX
poboTH.

Bararopiunmii nocBing CIIA [8] y BUKOpUCTaHHI TUCTAHIITHOTO HaBUaHHS IOKa3ye, II0
CTY/ICHTH, SIKi TIOBHICTIO 200 YaCTKOBO BHMBYAQJIM KypC JWCTAHIIIMHO, TMOKa3yBaJld B CEPEIHBOMY
Kpamlr pe3yiabTaTH, HDK Ti, XTO BYMBCS TUIBKH 04HO. EdextuBHicts JIH 3a0e3medyeTncs
aJanTali€r HaBuajabHOI mporpamu, koHTeHTy, 1 mMetomiB. JIH B CIIA posropraetscs Ha 0asi
aKaJIeMIYHHUX IHCTUTYTIB 1 CTApIIMX KJIACiB MIKOJIH, Ha AKi npunazgae 43 BiICOTKH BCIiX BUTpAT.

3pocranns aucraniiiHoro HaBuanHs B CIHA B 2011 p. ckmamo 10%, (B 2010 - 21%),
Oumpire 6 minbiioHiB cryneHTiB B CIIA mianucamucs, mpuHaiiMHI, Ha OAWMH MUCTAHIIMHUN Kypc
(31% Bcix crynenTtiB B CIIIA). KinbkicTh quctanmitanx y4aHiB 3 2003 poky 3pocina Ha 358%.

Y ramy3i cepeaHBbOi OCBITM CHiJ BIA3HAYWTH YCHiXH oOcBiTH B  DiHIsSHmIL
(http://didaktor.ru/mozhno-li-sravnivat-finskuyu-model-obrazovaniya-s-rossijskoj/),  mms  sxoi
XapakTepHa MPIOPUTETHICTh PIBHOCTI OCBITHIX MOXXJIMBOCTEH 1 cnabka BHyTpilIHs Audepenmiaris,
MIJBUIICHHS «COLanbHOI BignmoBigansHOCTI» BH3, cnabka iHCTUTYIiliHA aBTOHOMISI Ta BUCOKHUU
MOOUTI3aIiifHAN TTOTEHITIa CHCTEMH OCBITH.

Ha xanp, B YKkpaiHi nmpakTHYHO BiJICyTHI HOPMAaTHBHI JOKYMEHTH Ha piBHI MiHicTepcTBa
OCBITH, HayKH, MOJOJI Ta CIOpPTY, YHIBEPCUTETU 3MYIIEHI (OpPMYyBaTH CBOIO HOPMAaTUBHY 0azy.
PiBeHb pO3BUTKY IMCTAHLIHHOTO HAaBYaHHS Ha JIAaHOMY €TaIli BiAmoBigae piBHio po3Butky IH 2000
poky CIIIA.

Jlis cydacHOro eramy pPO3BUTKY TUCTAHIIIHOIO HABYaHHS XapakTEpHE BUKOPHCTAHHS
texHojorid Be6 2.0 (Tim O'Reilly 2005 p.), HoBoi ¢dinocodii naBuanus E-learning 2.0 (Stephen
Downes, 2005 p.), Teopii HaB4aHHS - KOHHEKTiBi3Ma (George Siemens. 2004 p.) 1 MBUAKUX
TEXHOJIOT1H CTBOPEHHS NUCTaHIIMHUX KypciB (J. Bersin).

VY ToOif e yac QPOpMYIOTBCS 1 3HAXOMASTh 3aCTOCYBAHHS HOBI TEXHOJIOTII B OCBITI TaKi, SIK
XMapHi OOYMCIEeHHs, MOOUIbHI TEXHOJOTIi, iIrpH, HaBYAIbHA aHANITHKA, MEPCOHANbHI HaBYaJbHI
cepenoBuia. [lounHaOTh MHUPOKO 3aCTOCOBYBATHCS Ha MPAKTULI BIAKPUTUNA KOHTEHT 1 BIIKPHUTI
JUCTaHIIIHI KYPCH.

TexHosor14H1 1HHOBAIIIT 3MIHIOIOTh HaBYAJILHUM MTpoIiec, JAJIs BUBUYEHHS BIUIMBY [HTEpHET Ha
OCBITY MOTPIOHI HOB1 METOJU JIOCIIKCHHSI, 3MIHIOEThCSL Mpodecis BUUTEINS, HEOOX1AHI METOIU
OLIHKA e(QeKTUBHOCTI HaBuaHHS. HaBuaHHs cTae cowiaJbHUM, TOMY IO 3'ABISIOTHCS 3pYy4Hi
MeXaH13MHU MIATPUMKH.

TakuM YMHOM, HAMIYa€THCSI TPUPIBHEBA CUCTEMa AMCTAHIIIMHOTO HaBYaHHS, JIe Ha MIEPIIOMY
eTarli OCBOIOIOThCS TUCIMILIIHM 3 4YacTO MOBTOPIOBAaHUMM 3aBAAHHSAMHU, BIANOBIAL SIKUX BU3HAUYECHO,
Ha IpyroMy piBHI BHKJIa/Jad B3a€MOJIE 31 CTYACHTOM, YIpaBise HOro HaBYaHHSIM 1 Ha TPEThOMY
piBHI HaBYaJIBHUU MPOLEC MPOBOAATH MPOBIJHI BYEHI B KOHKPETHHX 00JACTAX 3 BUKOPHUCTaHHIM
Cy4acHHX 3ac001B KOMYHIKallii

Ha roctboBomMy BeOiHapi BUCTYINaB 3aciayKeHUH yuuTenb YKpainu rimHaszii Ne 17 w.
Binaumi [Tacixos FO.A. V riMuasii 3ycusuismu BunTeniB BiHHUIBEKOT 0071acTi cTBOpeHo nmoHay 7500
YPOKIB, sIKI BAKOPUCTOBYIOThCS SIK BIAKPUTUI OCBITHIN pecypc (eauHuil B YKpaiHi) Ta JUCTaHIlIiHA
miarpumka TtpamumiiHoro HapyanHs (http://disted.edu.vn.ua). Bymu npomemoHcTpoBaHi pi3Hi
opranizamiitHi popmu poOOTH 3 y4HAMH Ta OaThbKaMH, B3a€MO/IIi BUHMTEINIB 1 KEPIBHUKIB OCBITH

obunacti (3amuc http://dl.khadi.kharkiv.edu/file.php/1/dl-elaz/elaz-08-12-11-Pasikhov.exe).
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2 Ilicnaounnomna i Kopnopamuene HAGYAHHA. YNPAGIiHHA 3HAHHAMU.

[TicnsiunaoMHe HaBYaHHS PO3TIISAIANOCS HA MPUKIIAJI MIATOTOBKH JEPKaBHHUX CITYKOOBIIIB,
CIIY»KOOBIIIB TOJATKOBOi CIy)XKOM Ta miABUIIEHHA KBajidikamii BYUTENIB, A€ HAKOMUYEHO
6araropiunmii nocsin. e B 2003 porri micis mMiIOTHOTO HABYAHHS JEP)KaBHUX CIY)KOOBIIIB BOHU
3a3HaYaIIN:

* «HapemrTi s mpamoro i3 3amoBosieHHsM. Jlymaro, mo cmpaBa Iis IiKaBa, aje TPOXH
nepeayacHa, TOMy IO PiBEHb TEXHIYHOTO OCHAIICHHS OPTaHiB JIEPKABHOTO YIPABIiHHA 1
PIBEHb PO3BUTKY KOMYHIKAIIIH 1€ Ay>€ HU3BKUHN »

* «Tpoxu ckmagno Oyno poszibpatucs 3 JIH 6e3 BcrymHoro 3amsrrsa. S gymaro, mo
noTpiOHO Oyi0 3pOOUTH MEPIINil THKAEHb BCTYITHUM 10 KypCy HaBUYaHHS. »

* 1 nymaro, o MOBMHHO OYTH CHUJIKYBaHHS 3 THIOTOPOM JMCTAHLINAHO 1 B ayAUTOPIi.»

* «YuTaHHS BeNMKOro 00CATY TeKcToBOi iHQoOpMarii cromiroe. S BBakaro, IO
iHpopMariro HEeoOXiHO BiOOpakaTH y BUIJIAMI CXEM 1 TaOJHMIb 3 BUKOPUCTAHHSIM
NEepeXpEeCHUX TOCWIaHb a00 CIUTMBAIOYMX MiNKAa30K. Y TakoMy BHUIVIAII i1H(OpMAIis
no0pe 3anaM'aTOBYETHCS 1 CUCTEMATH3YEThCSL. »

VY mpaBuiiax yCHIIIHOI MPAaKTUKU IATOTOBKH CITY>KOOBIIB PEKOMEHIYBAJIOCS 3a0XO0YCHHS
KOHTAKTIB MK CTYJICHTAaMH 1 BUKJIAaJa4aMH, PO3BUTOK B3a€EMOJIIl i Koomeparlii MiX CTyJIeHTaMH,
3a0XOYEHHS aKTHBHOTO HABYAHHS, 3alPOILCHHS 0 3BOPOTHOTO 3B'A3Ky, MOBara 1o 3mi0HOCTeH i
MapuIpyTiB HABYAHHS CTYICHTIB.

3 opranizaniiianMu GpopMamMu miABUIIEHHS KBamiikaiii KepiBHHUX i MeJarorivHuX KaapiB B
VYHiBepcUTETI MEHEPKMEHTY ocBiTH HarionansHoi negaroriunoi akaaemii Ykpainu noznaiiomusna B
rocTboBOMY BebOiHapi gor. Jlsxompka JIJI., a B cuctemi momaTkoBoi ciayxOu - nou. JXypaBcbkuid
BJL.  (3amuc  http://dl.khadi.kharkiv.edu/file.php/1/dl-elaz/elaz-15-12-11-LZh.exe). Iloka3ano

e(eKTHUBHE MOEIHAHHS OYHHX 1 TUCTAHIIHHUX (POpPM HaBYAHHS.

KopriopatuBHe  mucraHiiiiHe HaBYaHHA OyJ0 TPOJEMOHCTPOBAHO HA  MPHUKIAIL
Kpeninpombanky, ae 3a meronukoro HTY «XIIl» OyB po3pobneHuil AuCTaHUIMHUN Kypc 3
BUKOPUCTAHHSAM TEOpii COLIaTbHOTO KOHCTPYKTUBI3ZMY IJIsi CIY>KOOBIIB 3 JTOCBiOM pobotu 10 1
POKY.

[Tpobnemu, 3 SIKUMH CTHKA€ThCS MICASAMIZIOMHA 1 KOPIIOpAaTMBHA OCBITH OJHaKoBi. Lle -
HU3bKa MOTHBAILlis CiIyXada (HU3bKa HaBYallbHA KYyJIbTYpa), HE 3aBXKIU KOPEKTHE BU3HAUYCHHS
HaBYaJIbHMUX TMOTpeO, Opi€HTaliss HE Ha pO3BUTOK, a OTpUMaHHA iHQopmarii, (opmanbHe
BU3HAYECHHS HaBUAJIBHUX I[IJIEH Ta 1X HEBIAMOBIIHICTh UM OpraHi3ailii, BiICYTHICTh HABYAJILHOTO
IIPOCTOPY Ta HABYAIBHUX CTpPATeTii, IrHOPYBAaHHS COLIaJIbHUX aClEeKTiB HaBYaHHS.

VY T1oil xe yac, 10 HaBUUOK 21 CTONITTS BIAHOCATH BMIHHS CHIBPOOITHHUIITBA, BUPILICHHS
npoOsieM, KpeaTUBHICTh, KpPUTUYHE MHCIEHHS, UU(POBY TI'paMOTHICTh. Buciosmoerses
NPUIYLIEHHs, [I0 HOBa IeJaroriyHa Teopis KOHHEKTIBI3M, KoJUlabopaTHWBHE, CHTyalilHe 1
HedopMalTbHe HaBYaHHS Oy/yTh BIUIMBATH Ha KOPIIOPATUBHE HAaBYaHHS 1 YOCKOHAIIOBATH HOTO.

Benuky ponb y KOPIOpaTUBHOMY HaBYaHHI Ipa€e OI[iHKAa Pe3y/IbTaTiB HABYAHHS, JI€ MOJEIb
Kupknarpika He 3aBXAM 3a/J0BOJIbHsE€ 3aMOBHHUKA. B JnaHuMii yac BUKOPHCTOBYIOTHCS: LIJIBOBUM
niaxin Tainepa, npuknagHa teopis [lons Kipuea, HaTypanictuunmii niaxia ['yda, OeHumapkiHr, Ta
1HIII.

[lepenOavaeThcst, MmO B HaWOMMKYI 2 pPOKM B KOPIOPAaTUBHOMY HaBYaHHI OyayTb
po3BuBarucs [9] MmoOuIbHI TexHouoT1i (78%), comianbHi Mepexi (56%), BeOiHapH, BieO Ta IHIIUN
KOHTEHT, CTBOpIOBaHM kopuctyBadamu (81%), 6moru (66%).

3axigHi KOpropalii eKCIepuMEHTYIOTh 3 HOBUMH 3acob0amu HaB4aHHs (42%), BITAlOTh
HOBaTopcTBO (49%), iX opraHizaiiiiHa KyJabTypa CHpHs€ HABUAHHIO BCIX, a HE TUIBKM HOBHX
CHiBpOOITHUKIB, (59%).

VY TO# ’xe 4Yac 3axigHi Kopmopauii BHIUIAIOTH HACTyNHI Oap'epy B KOPHOPATUBHOMY
HaBYaHHI: BIACYTHICTb 3HaHb (61%), BIACYTHICTh HABUYOK KEpyBaHHs CBOIM HaBuaHHSM (54%) Ta
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peamizamii TexHosoriii HaBuaHHs (51%), HeOakaHHS KEpIBHUKIB 3a0X0YyBaTH HOBI 3acoOu
HaByaHH: (47%) Ta BapTiCTh HaBYAJILHUX KYPCIB (46%)

HaiiGinp1m 3aTpeOyBaHi HaBYAJIbHI MPOTPaMU KOPIIOPATHBHOTO CEKTOPY:
» JligepcTBo Ta ynpaBiiHChKI HaBUYKH (87%)
*  Komynikauii / HaBUYKH M1KOCOOUCTICHOTO crIIKyBaHHS (85%)
» Pobora B komanni / pobota 3 iHmumu (83%)
*  IT-naBuuku kopuctyaya (80%)
*  IT-naBuuku npodecionana (77%)

JucraHIiiiHe HaBYaHHs BIJIrpa€ BEIUKY pOJIb B YIPaBJIiHHI 3HAHHSMH B KOpIoparii i
JI03BOJISIE HESIBHI (IMHAMIYHI) 3HAHHS, SKi MPUCYTHI B MEPCOHAIILHOMY HAaBYAJIbHOMY CEPEIOBHII
CHiBpOOITHUKA, TIEPEBECTH B poO3psAa SBHUX (CTaTUYHUX) 3HaHb. lle mo3Bosisge 30epertu
IHTENEKTyaIbHUM KamiTaj KOMIIAHIl 1 JJa€ MOKJIMBICTH MOBTOPHOTO BHKOPHCTAaHHS JOCBiNY Ta
KpaluXx MpaKTUK.

3 Cmpameczia po3eumky OucCmanuiiino20 HAG4AHHA

Crpaterisa - me 3araJlbHAW TUTaH AiSUTBHOCTI, IO OXOIUTIOE TPUBAIMM Iepioj dacy, abo
CIOCIO TOCATHEHHS CKJIa{HO1, HEBU3HAUEHOI 1 TOJIOBHOI JUIS YIIPABIIIHIA METH, Ha/Ialli KOPUTOBAHOI
IiJ] YMOBH, IO 3MIHIOIOTBCS, a00 MOEIb MOBEAIHKHU, SKOi CIiJ JOTPUMYBATHCh JJISl JOCATHEHHS
CBOIX JIOBFOCTPOKOBHX I[LJICH.

Crpateris HaBUaHHS BHM3HAYA€ThCSA CTPATETIEI0 PO3BUTKY Kopmopamii, I LiIIMH 1
3aBJaHHSAMU. Maro4d CTpaTeriro, MOKHA BH3HAUUTH IIUII HABYAHHS, sSKI MMOBHHHI 30UIbIIyBAaTH
JOCTYIl 10 HaBYaHHS Ta 3HAHHS INPH YIPaBIiHHI BHUTpaTaMH, 3a0e3NedyBaTH THYYKICTH Ta
eeKTHBHICTh, 3a0e3MedyBaTd BHMIPHICTh, (pOpMyBaTH HaBYalIbHY KYJIBTYPY, OOCIyrOBYBaTH
0i13Hec Ta iHAMBiAYyyMiB. CTparteris HaBYaHHsS OIUCYE IOYaTKOBUH CTaH, pe3yJbTaT, CUCTEMY
KOHTPOJIIO 1 TOBUHHA MaTH OpraHi3aliifHy, 1JI0BY CKIIa/I0BI.

Crparerii HaB4aHHSI OyqyIOTHCS Ha YIPaBIiHHI MEPCOHATIOM Ta Oi3HECOM; CTPYKTYpHOMY
yIpaBJIiHHI; CTpaTerii e-HaBYaHHS.

[Tpu moOymoBi cTparterii HaBYaHHS MM NOBMHHI NMaM'siTaTH, W0 JUCTAHIINHMNA Kypc Le
3aljlaHOBaHA BHUKJa/JadeM AISUIbHICTh 110 3aCBOEHHIO CTPYKTYypoBaHOi iHpopmarlii. Jlucraninuui
KypC TMOBHHEH MICTUTH aKTHUBHI €JIEMEHTH, BPaXOBYIOUH, 1110 HAHBHUIIOK aKTHBHICTIO BBAXKAETHCS
METO/]l HaBYaHHS 1HIIOTr0, MOTIM MPaKTUKa, AUCKYCIi, AEMOHCTpalli 1 T.A.

AHanizytoun eQeKTHBHICTh JMCTAHIIITHONO HaBYaHHs, pekTop Binkpuroro OpuUTaHCHKOTO
yHiBepcuTeTy JleHienm BBIB MOHATTSA 3alli3HOTO TPUKYTHUKA, BKa3yloOuyH, IO B Opraizarmii
3HAXOJIUTHCS B CTaH1 pIBHOBArM CKJIaIO0Bi: JOCTYM, SKicTh 1 BapTicTh [10]. Tloninmenus oxHoro 3
MOKA3HUKIB aBTOMATHYHO TMoripirye iHmi nBa. [loganmeimmii aHami3 mokasaB, IO HaclpaB.Ii
HEOOXITHO PO3MIIAIATH TApH, J0 CKIAy SKUX BXOAATH JFOAW: AOCTYH-CTYACHT, SIKICTh-BHKJIA/Iad,
BapTiCTh-aAMIHICTpalis. B 1iboMy BHUMaaKy KepyldH HampsIMKOM 3yCHUJIb CTYJEHTA, BHUKIajaua i
aZMiHICTpalii MOXXHa YHUKHYTH MpOTUPIY MDK HHUMH, 3a0€3MEeYMBIINM BHCOKY SKICTh MpH
MiHIMaJIbHI{ BapTOCTI 1 3a/1aHOT TOCTYITHOCTI.

Jlronu - pymiiiiHa cujla KOXHOI CKJIaJJOBOI CTpaTerii 1 TOJIOBHY poJib TYT rpae qiaep. Jligep
11e IPOBHUICIIH, CTPATET, MACTEp KOMYHIKAIlii, IHKEHEP BIJHOCHH, HOBATOP, KOHCYJIHTAHT.

bynb-gka crpareris B mpolieci MpOeKTyBaHHS MPOXOAMUTH CTajli aHaNi3y, MPOEKTYBAaHHS 1
BUOOPY, BUKOHAHHS, MJIOTYBAHHS 1 OI[IHKH B 00JIACTAX TEXHOJIOT11, 3MICTY, yIIpaBJIiHHSA 3MiHAMH Ta
Oprasi3aliifHoro yrnpasiiHHS.

Jlnst omiHKYM cTpaTterii 34e0UTIIIOr0 BUKOPUCTOBYEThCS MeTo 1 KupknaTpika.

38



Mpo cucrtemy gUcCTaHUiMHOro HaBYaHHA Y BiAKPUTOMY AUCTaAHLIMHOMY Kypci

4 Cmeopenna cucmemu Oucmanyiitno2o naguanna. Mooeni, cucmemu i cmanoapmu
OUCMAHYITIHO20 HABYUAHHS

VY HaBuaHHI CTaHAAPT 1€ y3araJbHCHHS SIKICHMX HaBUYAJIBHUX IMPOIIECIB, OTPUMaHI PI3HUMH
BUKJIA/Ia4aMHU, 3 SIKUMH [TOTOJIKYIOThCSI, CHPUHMAIOTh, 1 MOXKYTh BIITBOPUTH 1HII BUKJIAAayi.

3a ouinkamu ADL (The Advanced Distributed Learning Initiative http://www.adlnet.gov/)
CTaHJIapTH 3MEHIIYIOTh BapTicTh HaBYaHHS Ha 30-60%; ckopouyroTh TepMiH HaB4aHHs Ha 20-40%;

HiABUINYIOTH e€PeKTHUBHICT, HaBuaHHS Ha 30%; MiABHILYIOTH PiBEHb 3HAHb 1 ycmimHocTti Ha 10-
30%.

B nanuwit yac mpairoroTe MiKHApOAHI KOHCOPIIIYMH, AISUIBHICTH SIKMX CIPSMOBaHA Ha
cTBopeHHs1 KoHuentyanbHoi mozaeni (IEEE); po3poOky apxXiTekTypu TEXHOJOTIYHHUX CHCTEM B
ocsiti (AICC, IMS, ISO/IEC JTC1SC36); B1oCKOHAJIEHHS CTaHAAPTiB KOPIIOPATHBHOIO HABYAHHS
ta migsumeHas kpamigikamii (AICC) i crammapriB mynpTuMmenia ta tenematuku (ARIADNE,
PROMETEUS); ¢hopmyBants HaBuanbHOro KoHTeHTY st InTeprer (SCORM).

BoHu BUpIiIIyIOTh MpOOJIEMH TUIAKTHYHHX ACIIEKTIB OCBITHIX TEXHOJIOTIH; TEXHOJOTTYHHUX
acIeKTIB OpraHizamii HaB4aJIbHOTO MpPOIECY; IPOrPaAMHO-TEXHIUHUX ACHEKTIB peaji3alii CuCTeMHU
Ta 11 iHTerpamii B CUCTEMy YIpaBJIiHHS HAaBYAJbHHM 3aKJIaJOM, BIIPOBA/DKECHHS Ta EKCILTyaTarlii
CHCTEMU

Haii6inpmoro momwupenHss HaOynmu cranmapTd koncopmiymy IMS, cepen sikux MoxHa
BuALIMTH crapmapt Learning Design, skuii yHibikye CTPYKTYpYy Kypcy; pPOOHMTH akICHT Ha
HaBYAJIbHY JISUTHHICTH; 3a0e31euye opraHi3alfito HaB4ajlbHUX 00'€KTIB Ha JOCATHEHHS HABYAIBHHUX
1iJIeH, 16 CTYICHT BU3HAYA€ OCOOMCTHH NUISIX HAaBYaHHS 1 CTBOPIOE OCOOUCTI MaTepialu.

BaxxnuBe 3HaueHHS Mae HaBYANbHUN OO0'€KT, MiJ SKUM PO3YyMI€ThCs "OyIb-fKa CYTHICTb,
udpoBa UM Hi, IKa MOKe OyTH BUKOPUCTaHA B OHOMY a00 OiibIlle KOHTEKCTaX, ad0 Ha Ky MOXe
OyTH 3pO0JIEHO MOCUJIAHHS MMiJl Yac TEXHOJIOTIYHO 3a0e3nedyeHoro HaB4yaHHs". HaBuanbHuil 00'€KT
MOJKe OyTH BH3HAUCHHH SIK «PETPECHUBHUNY», BUMarae MakKCUMaJIbHO BHKJIFOYATH KOHTEKCT 3 HBOTO,
3pY4HUIl TpH NPOOJEMHOMY HaBYaHHI Ta 3a0e3ledyye MOBTOPHE 3aCTOCYBAHHS B HaBUAIBHHX
Marepiaax.

VY nucraHuiiHOMy HaB4aHHI BenuKy posib Tpae SCORM - me He cranmapT, a €TayioH, 3a
JIOTIOMOTOI0  SIKOTO TepeBIpseThCsl €(PEeKTUBHICTh 1 MPAKTUYHE 3aCTOCYBAaHHS HAOOpy OKpeMHX
cneruikariiii i CTaHIapTiB.

Posrnmsimaroun crangapTH He MOXHAa OOIWTH yBaroro i HOPMAaTHUBHI JOKYMEHTH, SKi
pErIaMeHTYIOTh PO3BUTOK 1 3aCTOCYBaHHS JMCTAHLIWHOIO HaBYaHHS B KpaiHi 1 OKpeMOMYy
HaBYAJIbHOMY 3aKiani. B cumiry oOMexeHOCTI HOpMAaTHBHHX TOKYMEHTIB B YKpaiHy, HaBYaJIbHI
3aKJIaId PO3POOIIAIOTE CBOI HOPMATUBHI IOKYMEHTH, CepeJl IKUX €:

»  Konuenuis npo po3BUTOK BeO-pecypcy.

*  IlonoxeHHs mpo BeO-pecypcH yHIBEpCHUTETY.

*  Konuenuis po3BUTKY JUCTAHIIIIHOrO HABYaHHS B YHIBEPCUTETI.

*  IlonoxeHHs Mpo IUCTaHLIHE HABYaHHS B YHIBEPCUTETI.

*  IlonoxeHHs Mpo NMPOBEICHHS €KCIEPTU3U AUCTAHLIHHUX KYPCIB.

*  IlonoxeHHs PO eKCIEePTHY KOMICIIO B Taly3i JUCTAHI[II{HOT OCBITH B YHIBEPCHUTETI.
* IIporpama po3BUTKY IMCTaHLIHHOTO HAaBYAHHS.

*  IlonmoxeHHs PO MpaBoO BIACHOCTI i 3aXUCT aBTOPCHKUX IPAB.

*  HaBaHTaxXeHHs BUKJIa/la4ya AUCTaHLIHHOT pOpMU HaBUAHHS.

*  IIpoexT monoxeHHs MPO CYNpOBia BeO-pecypcy YHIBEPCUTETY.

KinbKicTh 1 mpHU3HAYeHHS HOPMATMBHUX JOKYMEHTIB BHM3HAa4ya€ Oprasizamis, JUisi BHOOpY
MOXHa CKOPHUCTATHUCS MaTepiagamMu 3 JTUCTAHLIMHOTO HaBYaHHS B Pocii
(http://www.openclass.ru/node/254117).
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JocBig oprasizamii JUCTaHIIIHHOTO HaBYaHHA B TPOBIIHUX YHIBEpCHTETaX YKpaiHi
po3rsiIaBcs Ha cepii BeOiHapiB

(http://community.khadi.kharkov.ua/elearning2011/index.php/vebinarykonf).

5 Cucmema oucmanuiiinozo nasuanns. Ilpoekmysanns. LMS
B npomeci cTBopeHHS HOBOTO 00'€KTy AJIsi 3aJ0BOJICHHS HAIIMX IMOTPEO BaKIHMBY pOJIb
Biflirpae erarn NpoeKTyBaHHS, IS SKOTO MOYKHA JAaTH pi3Hi Bu3HaueHHd [11]:
* IlimecnpsiMmoBaHa AiSUTHHICTB 1O BUPIIICHHIO 3aBAaHb. Apuep.
*  IpwifHATTA pilIeHs B yMOBAaX HEBH3HAYEHOCTI 3 B)KKMMH HACIiIKAMHU Y pa3i MOMUJIKH.
AziMOB
»  3paificHeHHs Ty)Ke CKJIQIHOTO aKTa 1HTYimii. JI>KoHC.
*  Harxuennuii ctpubOK Bij (hakTiB CIPABKHBOTO 10 MOKIMBOCTEH MaitOyTHBOTO. [Tei K.
BignoBimHo 10 Meromoisorii  MPOEKTYBaHHS HEOOXITHO TPOWTHM HACTYIHI eTamu:
JOCIIDKeHHSI BUXIJHOT CHTYyaIlil, aHalli3 1 epeTBOPEHHS CTPYKTYPH 3aBJAHHS, BU3HAUCHHS MEK,

MPOMDKHUX PINICHb 1 BUSABJICHHS KOH(MIIKTIB, KOMOIHYBaHHS NPOMIXHHUX pIIIEHb 1 BapiaHTH
MIPOEKTY, OI[IHKA BapiaHTIB MPOEKTY 1 BUOIP OCTATOYHOIO BapiaHTYy.

Y ToMy BHMAJIKY, SKIIO HAC LIKABJISATh OPUTIHATBHI PIIEHHS, HEOOX1JHO BUKOPHUCTOBYBATH
«ANTOpPHTM pillleHHST BHHAXITHUIBKUX 3amad» (APB3 - pospoOmenunii I'.C. AnpToryiiepom -
http://www.altshuller.ru/), sxuii BimHOCHTBCS 10 IHCTpyMeHTY uiss MucieHHs. Cepen etariB
MPOEKTYBaHHS NPUCYTHI BU3HAYCHHS i€alIbHOTO KIHLIEBOTO PE3yJbTaTy, BUAUJICHHS MPOTHPIY 1
HaO1p METO/IB BUPIIIIEHHS IPOTUPIY.

Y menaroriyHiii MNpakTUIl HIMPOKE PO3MOBCIOUKEHHS OTPUMAaB METOJ IPOEKTYBaHHS
ADDIE, mo cknanaerbes 3 etamis [12]:

» aHnani3 (Analyzing) motpe6 opraHizariii;

* mpoekryBaHHs (Designing) cuctemu amns motped opranizarii;

»  possutok (Developing) crucTeMu 3 BAKOPUCTAHHSIM aHATI3y BUXITHUX JaHHX;
« BukoHaHA (Implementing) mporeciB cucTemu;

» ominka (Evaluating) mpoekTy CTBOpEeHHS Ta BAKOHAHHS.

Baxnusum eranom y mpoekrtyBanHi CJIH e BuOGip cucrtemMu ynpaBiliHHS HaBYaJIbHUM
nporiecom (LMS), sxa moBuHHa OyTM T'HYYKOIO CHCTEMOIO 4acy 1 MICILs HaBUaHHs, JaBaTH
MO>KJIUBICTE POOOTH 3 BEIMKOK KUIBKICTIO CTYIEHTIB, NEPEpOOKH Ta OHOBJIEHHS HaBUYAIbHHUX
MmartepialiB, 3a0e3neuyBaTd aKTUBHY CIIBIPALI0 1 HaBYaHHS, OPIEHTOBaHE HAa CTYAEHTAa, MAaTH
MOJIETIIIEHE aJIMIHICTPYBaHHs, 3a0e3reuyBaTy MiABUIEHHS KBamidikaiii Bukianaya. JJis OmiHKU
BIpTyaJbHOTO HABUYAIBHOTO CEPEJOBHINA MOKHA CKOPHCTATUCS HACTYMHHUMH KPHUTEPIsIMU
(http://users.kpi.kharkov.ua/lre/evaluation.htm
http://lwww.edutech.ch/Ims/ev2criteria.php?details=1&descr=1).

B nanwuii yac BiAMOBIAHO 0 MIOPIYHOTO ONMUTYBAHHSIMH BUKJIQIa4yiB CBITY 1010 COIIaTbHUX
cepgicis (http://c4lpt.co.uk/top-tools/top-100-tools-for-learning-2011) kpamumu LMS € Moodle (8
Miciie B pedtunry), eFront (58 micne), Mahara (67 micue), Blackboard (87 micre).

6 Cucmema oucmanyiiinozo nasuanna. /lucmanyinunuii Kypc. Illiocomosexka nepconany.

Hns edbextuBHoro (yukiionyBanas CJ/IH HeoOXimHO po3pOOMTH TEXHIYHOTO 3aBIIaHHS,
METOAMKY MPOEKTYBAHHS TUCTAHLINHOTO KypcCy, 1 HAaBUMTH BUKJIaAadiB po3poOIll AUCTaHLIHHOTO
Kypcy Ta TpoOBeIeHHs AucTaHUiiHOro HaBuaigbHoro mnpouecy. B HTY «XIIl» po3pobieno
HaBYallbHO-MeToAnuHui Komruieke J1O, mo ckiagy SKoro BXoasaTh Moayii [12, 13]

*  OCHOBU JAUCTaHLIKHOTO HABYAHHS.
*  IIpoekTyBaHHS IUCTaHLIHHOTO KYpCY.
*  Iadopmariitni marepiaau JUCTAHIIIHOTO KypCy.
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*  KoHTpons y nucTaHuifHOMY HaBYaHHI.
*  ComianpHi cepsicu B JIH.
* IIpakTuKyM TBHOTOpA

JIJisT yCHINIHOTO JTUCTAHIIIMHOTO HABYAJIBHOTO MPOIECY HEOOXITHO CTYIEHTIB 10 HBOTO
MITOTYBAaTU. 3 II€0 METOI OyB pO3pOOJICHHI BCTYNMHUN AMCTAHIIIHHUN KypeC, O CKIIATy SKOTO
yBiiimum Temu: BBeaeHHA B Moodle, knacudikaiist couiaabHUX CEpBICiB, EPCOHATbHA HaBYAIbHA
cepeny, BU3HAYCHHS JHMCTAHIIIMHOTO HABYAHHS, MPUHIUIHN TUCTAHIITHOTO HABYaHHS, BU3HAYCHHS
IMCTaHIITHOTO KypCy, CTHIII HaBYaHHs, TUIIOJIOTiS ocobucTocti Maiiepc-bpirre, sik 1oCSrTH ycmixy
B HaBYaHHI, METOJI YUTAHHS, YIPABIIHHS YaCOM.

AHaJii3 HABYAJIBHOI'0 NPOLECY Y BIAKPUTOMY JMCTaHUiiiHOMY Kypci

Bceboro B kypci 3apeectpyBaniocs 31 ocoba. Binnmosigno 1o Google Analitics kypc BiaBiznano
430 ocib 3 29 kpain cBity, 117 mict. BinBinyBauiB 3 Ykpainu - 76%, Pocii - 13%, Binopycii - 5%.
Cepenne moneHHe BinBigyBaHHS cTaHOBUTH 30 o0ci0., meperisg IIOTHXKHEBUX CTOPIHOK
konuBaeTbes Biax 550 mo 200 Ha 100y. 3a wac pobotu Kypcy 12 4on. Hanucanu 68 650TiB, B Kypci
cTBOpeHo 85 moBimomiieHb. binbme 80% ydacHUKIB Kypcy MarOTh JTOCBIJI MEAATOTIYHOI AISUTEHOCTI
Oinbiie 5 pokiB, 3 HUX 68% - monax 10 pokis. Jl0CBil BUKOPUCTAHHS TUCTAHIIMHOTO HaBYaHHs OyB
posnoainenuii piBHOMipHO Bix 1 poky 1o 10.

AHani3 po0oTH Kypcy J03BOJISATH 3pOOMTH BUCHOBOK IPO 3aCTOCOBHICTh JO yYaCHUKIB
Kypcy mpaBwia ogHoro Bigcotka (http://www.danpontefract.com/?p=847), BiamoBiaHo 10 SKOro
90% yuacHUKIB Kypcy CIOCTEpiraroTh 3a mporecoM, 9% ydacHUKIB 3piaka OepyTh y4dactb i 1%
YYaCHUKIB aKTHBHI.

Ha nuranHsg 3akI04HOI aHKETH BIAIOBLIO 22 0c00H, 1€ TOCBIIYEH] BHKJIAaayi, 0 MalOTh
CTaX MEJarorivyHol AisTbHOCTI Oinbie 10 pokiB 1 JOCBIA AUCTAHIITHOTO HABYaHHS OUIbIIE 5 POKIB,
MOJIOBMHA 3 HUX B KypCi IpaIlOBaIX JI0 3r0JIMH HA THXKIIEHb. B mpolieci HaBYaHHS NPaKTUYHO BCI
YYaCHHUKH (hOPMYITIOBAIIM CBOI LI, sIKi MOYKHA 3BECTH JI0 3arajibHOTO (POPMYITIOBaHHS «OTPUMATH 1
CUCTEMAaTH3YyBaTH 3HAHHS NP0 Cy4acHe JUCTAHIIIifHEe HAaBYaHHS 1 IOCBiJ 1IHIIUX YHIBEPCUTETIBY.

Ha nurtanus, uio HoBe Oylio UIsi HUX B IUCTAHIIIITHOMY Kypci, BCl ciyxadi BiI3HAUMIIM TakKi
cepBicu sk twitter, DIIGO, minen3ii Creative Commons, nepcoHaJibHE HaBYAJIbHE CEPEIOBHUIIIE,
BIIKPHUTI OCBITHI PecypcH Ta JUCTAaHLINHI KypcH, HOBI NMeJaroriddi miJXoAu B AMCTaHIIHHOMY
HaBYaHHI.

VYyacHukam cnojo0anaoch y BIIKpUTOMY IUCTaHIIMHOMY Kypci: CHCTeMHUH MiaXia 10
npobnemu. dopmar NpoBeJCHHS, HEHAB'I3JIMBUIN 1 HE KOPCTKUH MEHEJKMEHT. Bennka KuUIbKiCTh
pi3HUX Kepen iH(opmallii, MOXIUBICTh MpalfoBaTH 3 1H(OpMalli€o, 3 HOBUMH CEpBIiCaMU B
3py4yHMi 4ac. BigkpuTicTh y CHUIKYBaHHI, aKTUBHMM OOMiH iH(pOpMAaIi€l0 Ta JOCBIJOM MIX
yyacHMKaMH Kypcy. Moro moreHmiitHa edekTHBHICTb. 3a IEBHMX YMOB MOXe OyTH 3aIlylieHHil
MeXaHi3M '"caMOBIATBOpPeHHA" Kypcy, TOOTO BIH TOYHE TpalioBaTH 0e3 SBHOrO Y4acTi
OpraHizaTopis.

Jlo cxnagHOIIIB Y BIAKPUTOMY JUCTAHIIMHOMY Kypcl ciyxadi BiJIHECIM OCBOEHHS HOBHX
IHCTpYMEHTIB, OCOOMCTY METy HaBYaHHS (AMHAMIYHY 1 HE 3aBX/IU KOHKPETHY), poOOTYy 3 BEIMKHM
00'eMOM HECTPYKTYpOBaHOI iH(popMallli Ha IHO3eMHI1il MOBI.

HanpairoBanHsi y4acHUKIB BIIKPUTOTO JUCTAHIIMHOTO Kypcy Ta iX BpaXeHHs IMpo
HaBuadbHUU mpouec MBJIK Oynu posrmsayri Ha X MixHaponaHiit mkomi-ceminap «CydacHi
nejaroriyHi  TeXHoJorii B ocBiTi» 31 CluHI — 2 JIOTOrO 2012 p.
(http://dl.kharkiv.edu/mod/resource/view.php?id=11229). Cepen npormo3uiiiii Oyio 3amo4aTkyBaTH
MIOTHKHEBY BUX1JIHY aHKETY, CTBOPUTH T'PYIIH 32 IHTEPECaMH.

BucnoBku

Pesynbrati aHamizy BIAKPUTOrO JUCTAHLIHHOIO KypCy IOKa3ylOTh, IO HOBHH THI
JUCTAHLIMHOTO KypCy 3HaMIIOB CBOIX ciiyxadiB. barato xTo 3 HuUX Oepe ydacTh BXKE€ B TPETHOMY
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takoMmy Kypci. IIpaktnyHo copmoBaHa MOKHM IO HEBEIHKA Ipyla CIyXadiB, sSKi BUCTYNAIOTh Y
Kypci 1 AK ciyxadi, 1 sk TeloTopH. lle mae MOXIMBICTH Yy MaltOyTHbOMY COPMYBATHU CHITBLHOTY
MPaKTUKIB, Ki OyAyTh NMPOBOAWUTH PI3HOMAHITHI BIIKPHUTI JUCTAHIIMHI KypcH. YYacHUKU KypCy
B3SUTM y4acTh (0YHO 1 AMcTaHIliiHO) B mKkomi-ceminapi (HTY «XIIl», XapkiB, ciuenb-motuid 2012
p.), Ae Oynu mifBeneHi MiJICYMKH IMEPIIOro eTamy BIIKPUTOro TUCTAaHLIHHOTO Kypcy. IIpomosumii
YYaCHHUKIB OYyJIM BpaxoBaHi y IPYyTiid 4aCTHUHI TUCTAHIIMHOTO Kypcy «/lucraHmiiiHe HaBUaHHS BiJ A
no S». V nmpyriit vactuai MBJIK «/lucranimiiine HaBuaHHs Big A 1o S» OyayTh po3rismaTucs
CyYacHi MUTaHHS PO3POOKH JAUCTAHLIHHOTO Kypcy. JJIsl THX, XTO Ma€ HEBEIMKHUI JOCBI pO3POOKH
JUCTAHIIIMHOTO KypCY MPOMOHYETHCSI BUKOPUCTOBYBATH MOCIOHUK [12].
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MANAGEMENT OF COMPANIES’ BUSINESS PROCESSES
IN A CONTEXT OF INFORMATION TECHNOLOGY

Yaroslava Samchinska
Kherson State University

Abstract. The feature of information technology management as one of critical business
process of the companies, that has a considerable influence on efficiency of their functioning and
success achievement is considered in the article.

Keywords. Management, business process, information technology, companies.

INTRODUCTION. The conducted analysis of scientific sources rotined that the
management systems, based on the use of information communication technologies, allowed
providing speed-up access to necessary information, to systematize base information, organize any
reports on their basis.

Such foreign and domestic scientists as P. Wale, J. Ross, O.V. Spivakovsky, F.F. Butynets,
S.F. Golov, S.V. Ivahnenkov, V.D. Shkvir, A.G. Zagorodniy, O.S. Visochan and other were
engaged in research of information technologies in economic activity of the companies.

As Ukrainian scientist O.V. Spivakovsky marks, efficiency from the presence of such systems
will disappear quickly, if a company will not define at first, which one types of information it wants
to get, and also will not select priority directions of its use [2, c.35]. An effect from introduction of
such systems is in plane increase of management efficiency.

PROBLEM STATEMENT. Information management is the basic function of managers on
different levels. In this connection, leaders realize that the decline of risk during a decision-making
substantially depends on volume and authenticity of information about the object of management,
and business processes, when such decisions are accepted, can not exist separately from certain
informative model.

That’s why, in the receipt of reliable and actual information, it’s transmission to employees
for subsequent treatment and making decision appears the important task in information
technologies management that needs the detailed research.

Purpose of the article is a study of information technologies (IT) influence on efficiency in
the companies’ management.

RESULTS. As the American researchers P. Wale and J. Ross marked, information
technologies management is concentrated on the questions of management with use of information
technologies for achievement corporate aims with the purpose of efficiency increase [1]. Timely
treatment of growing volumes of information, operative internal exchange between departments,
and also external exchange by information with clients and partners provides effective management
informative resources.

Information technologies management is considered as determination of right on making
decision and limits of responsibility for stimulation desirable behavior inthe process of using
information technologies.

Information technologies management touches not so much process of acceptance concrete
decisions in relation to IT, as determination of that, who systematic participates in the acceptance
of these decisions.

An effective IT management must be directed on the decision of three main questions

(fig.1).
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( Effective IT management L

1. What decisions must be accepted for providing
effective management and use of 1T?

2. Who must accept these decisions?

3. How these decisions would be realized, and how
we would carry out control after their
implementation?

Fig.1 Main questions of Information Technologies Management

Companies’ business-information is the special type of information, connected with
administrative decisions. It must give knowledge both about the underlying structure of
organization’s work and about an external environment which it is in.

The primary purpose of information receipt with the help of information technologies consists
in collection of the established facts, which give enough describe current company status and
forming on this base knowledge, necessary for acceptance of timely and effective administrative
decisions.

Profitable enterprises reach success thanks to the effective use of information technology
management for realization their strategies, wherein other organizations lose.

For example, at companies in which the IT management according to certain strategy (such, as
an individual approach to the client), incomes on 20% higher than at firms, which realize the same
strategy, but their management is at lower level [1].

Business process of IT management can be described as determination of right on decision
making and limits of responsibility for stimulation desirable behaviour at the use of information
technologies. Key in this thesis is determination, who systematic takes part in acceptance of these
decisions.

The IT management is carried out on all enterprises. Enterprises with effective management
differ that actively develop the set of mechanisms IT management (committees, processes of
budgeting, and others like that), which promote development of behaviour, according to purpose,
strategy, values, norms and culture of organization. On such enterprises IT can become the
substantial factor of competitive strategy development.

To the enterprises which have no uniform model of Information Technologies management, it
is necessary to rely on IT directors, which can solve problems with the help more tactical steps, than
positioning information technologies as strategic active.

For understanding process of cost creation with the assistance of information technologies, IT
management in divisions more than 250 versatile commercial and non-commercial enterprises in 23
countries has been studied. Results of research have shown that the enterprises with high indicators
of efficiency carried out IT Management not like in other companies.

The companies have developed the structures of management adhered to that indicator of
efficiency in which they surpassed competitors (for example, growth or profitability of actives) that
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promoted reduction in conformity of the purposes of business, approaches to management, management
mechanisms, also the purposes on efficiency increase and other indicators [1]. Network effect: the
successful model of management allows the enterprises to receive essentially more good results from
investments in IT.

It is possible to consider as critical business processes of activity those processes which most
of all influence on factors of the company’s success achievement, take part in creation of additional
cost for consumers of the goods, services, and accordingly are objects of potential expenses.

The interrelation between the basic business processes and success factors of the company can
present in the form of a matrix which is made for definition strategy of enterprise functioning (table
1). The important role in this process is played by Information Resources Management.

From the table we can see that optimization business process of information resources
management will promote achievement of such indicators of company progress, as:

— the higher level of service and quality of a product;

— formation of the qualified and motivated personnel,

— optimization of financially investment policy;

— creation of reliable reputation and authority in the market.

All these tasks can be most successfully reached with use of information technology.

The primary purpose of gathering the information with help of information technologies
consists in collection of the established facts, that describe enough current status of the company
and forming on this base knowledge, necessary for the acceptance of timely and effective
administrative decisions.

New possibilities in industry of informative resources are opened by the Internet, creating the
complex of mutual relations between company and client that arise up in the process
of promotion, sale and maintenance of products and services. Technologies that are used in this
situation behave to the most comfortable, rapid and cheap facilities of information exchange.

From full and convincingly presentation on a web site information about the company and
it’s product, depends client’s r elation to this enterprise, and, in a final result, it’s decision about
the purchase of services or goods.

On web  site can be presented information about  the company, development  history,
personnel; about general and financial situation; about products and services; address, location
of main office, departments of company, places of trade; other —marketing and consulting
information.

It is possible to summarize on the basis of higher indicated, that Information Technologies
Management comes forward as a strategic development resource for each company on the modern
stage of market economy.

Thus the competitive edge of firms will be determined not simply by the presence of effective
mechanisms of collection and treatment of different informative resources and giving
access to them for the clients, but also by ability to transform them in own corporate knowledge.

Only such system approach to the IT management will allow to get the strategic advantages
presented in atable 1.
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Table 1. Matrix for co-ordination success factors and critical business processes of the companies
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CONCLUSIONS

1. Effective management encourages and directs ability of employees to use information
technology, provides conformity their behaviour to a strategic thinking and values of the
company, raises level of their service and quality of products which are offered for
Consumers. Thus, business process “Information Resources Management” is a key to
reception of many competitive advantages by the companies.

2. Business information of companies is the special type of information, related to the
administrative decisions, it must give knowledge for management both about internal
structure of their organization and about it’s environment.

3. Efficient IT control is the most important factor which allows defining preliminary cost
which the organization will create at the expense of information technology use.
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INTERSUBJECT CONNECTIONS OF COURSE OF MATHEMATICAL LOGIC
AND OTHER MATHEMATICAL COURSES AT PREPARATION OF FUTURE
TEACHER OF MATHEMATICS

Sinko Yu.l.

Kherson State University

In this article the interconnections of course of mathematical logic with other mathematical
courses — geometry, algebra and theory of numbers, mathematical analysis, and also with the
courses of mathematics teaching methodology, history of mathematics in the system of preparation
of teachers of mathematics in pedagogical Institute of higher education are analyzed. The presence
of connections between the elements of the system and their quality is the important description of
the pedagogical system.

Keywords: system of preparation of teachers of mathematics, mathematical courses of
pedagogical Institute of higher education, logic, mathematical logic, methodical system.

Actuality

The course of mathematical logic and theory of algorithms of pedagogical Institute of higher
education is the centre of logical preparation of future teachers of mathematics and should put the
fundamental bases of logical culture of future teacher of mathematics. For this purpose it should be
in the framework of general educational process in Institute of higher education and teach a student
to be the teacher of mathematics and effectively to use the logic as didactic instrument in the
process of teaching of mathematics.

Raising of problem

The course of mathematical logic and theory of algorithms is in the most tearing away from
the real necessities of future teacher of mathematics, it is the least directed on his future pedagogical
activity. It is torn off not only from the school course of mathematics but also is isolated from other
pedagogical mathematical courses. There is contradiction between the content of course of
mathematical logic of pedagogical Institute of higher education and its weak use in other
mathematical and pedagogical courses of Institute of higher education. Exactly herein we see the
main reason of inferiority of logical preparation of future teachers of mathematics, but as
consequence there is a weak development of thinking and logical culture at their future students.

Analysis of researches

The main terms of professionally-pedagogical orientation of teaching in pedagogical
Institute of higher education are described in works [1] [2] [3] [6]. Among them we select such: a)
implementation of idea of connection of concrete mathematical course of pedagogical Institute of
higher education with the proper school objects. In the work [5] the role of mathematical logic in
the professionally-pedagogical orientation of preparation of future teachers of mathematics is
described. There is marked that the course of mathematical logic should not be locked in the circle
of abstract concepts, and should have a maximal output on school mathematics, expose to the
analysis and comprehension of concept of this course, methods of reasoning and proof, expose to
the detailed logic analysis the school courses of mathematics and informatics.

Description of basic material

In the work [2] V.l. Igoshin pays attention to such side professionally-pedagogical
orientation of process of logical preparation of future teachers of mathematics as penetration of
ideas and methods of logic in all mathematical and pedagogical courses of Institute of higher
education. From the fundamental course of mathematical logic and theory of algorithms it is
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necessary to build the logical branches in all of these courses, accenting attention of students in
them on those questions which have a deep Boolean value. In each of these courses from positions
of mathematical logic the proper axiomatic theories, lying in foundation of the proper mathematical
discipline, should be considered. Such considerations will be the natural continuation of section the
“Axiomatic theories” of course of mathematical logic and theory of algorithms. These mathematical
grounds in natural way will extend in the grounds of the proper school educational mathematical
discipline. Thus it is exceptionally important to analyze all of school course of mathematics from
logical positions, both in the global aspect and in its separate particulars and details.

Exactly at such approach to the questions of logic students most distinctly and visibly will
feel pervasive influence of logic on mathematics and the logical knowledge’s will be put up in
foundation of scientifically-pedagogical world-view of future teacher of mathematics. Such
approach to logical preparation, certainly, requires high professional readiness of teachers of
pedagogical Institutes of higher education, considerable efforts from their side and co-ordination of
their actions, but these efforts will result to the improvement of quality of preparation of specialists.

We turn the special attention on that at the study of course of mathematical logic, it is
necessary to see the distinct connection of the studied concepts and methods with school
mathematics, with the pedagogical activity of teacher of mathematics. The all-embracing, universal
role of mathematical logic must be realized in the questions of explanation of mathematics in
general and school course of mathematics in particular case.

Mathematical logic and geometry

Geometry — the unique section of course in pedagogical university and section of school
courses of mathematics, in which the logic of mathematical science shows up most clearly. The
concepts “theorem” and its “proof” are present on every page of textbook of geometry. And
wherein there are mathematical assertions and reasoning, directed on its justification, there
inevitably must be present the logic.

The section of course of geometry in pedagogical university, is called “Bases of geometry”,
is fully devoted to the questions of axiomatic construction of geometry on the basis of the different
systems of primary concepts and axioms. This section is also studied by students before the study of
basic course of mathematical logic. Therefore in the course of geometry there is a lot of attention
attend to the logical side of ground of geometry: to tell about essence of axiomatic method, about
principles of choice of primary concepts and axioms, about properties of axiomatic theories, about
independence of the system of axioms, about the models of the system of axioms and proof of
independence with the help of models [2, p.234].

Mathematical logic and algebra

The school courses of algebra and beginnings of analysis, unlike the course of geometry, are
logically organized not so strictly. The word “axiom” absents completely in them. The word
“theorem” meets extremely rarely, about the logical structure of course doesn’t mentioned. The
students, and quite often and their teachers have the impression, that algebra is not based on axioms,
that in algebra we in general prove nothing, and we solve equalizations, inequalities and their
system. Apparently, that axiomatic approach is not looked over in the school course of algebra, guilt
of this course is not present. Possibly, it would be enough difficultly for a schoolboy. But,
nevertheless, the teacher, teaching algebra at school, must have the distinct understanding that
algebra is axiomatic theory, know, what axioms it is based on, have a clear picture of logical
structure and this school course [2, p.265].

The course of algebra and theory of numbers, which is given in pedagogical Institute of
higher education from the first semester of the first course, is begun with a theme, devoted to the
mathematical logic and the set theory. Thus, the acquaintance of future teachers with the concepts
of logic happens from the first days of their studies in Institute of higher education. In this course
the followings questions, related to mathematical logic: utterances and Boolean operations above
them; laws of logic (on the examples of laws of contraposition, eliminated third, contradiction and
others); mutually reverse and mutually opposite theorems; proof from opposite; predicates and
quantifier are examined.
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In a modern school educational process the courses of both traditional and mathematical
logic are still absent. The initial elements of mathematical logic are already included in the course
of informatics. Nevertheless, for majority of students-freshmen the acquaintance with the elements
of mathematical logic from the first lectures of course of algebra and theory of numbers is
invention. Therefore the including of elements of mathematical logic in beginning of course of
algebra and theory of numbers from point of the system of preparation of future teacher of
mathematics should be considered as propaedeutic element before the study of basic course of
mathematical logic and theory of algorithms on the third or fourth course of pedagogical Institute of
higher education. Thus, at our view, the teaching of this section should as possible longer to remain
at as possible more evident level. In the description of row of questions the preference should give
up intuitional and evident presentations and moments, than to groundless formalization. A lot of
attention and time should be attended to the logic analysis of expressive possibilities of human
language, the transition from intuition to formalization appeared as possible more smooth,
reasonably and rationally combining human and logical-mathematical languages. The mechanism
of symbolic logic should be entered as a mean step-by-step, strengthening the logical intuition. As
examples for the logic analysis the material of school course of mathematics and the current
material of institute of higher education should be widely used. The creation of primary pre-
conditions for forming of the logically prepared teacher of mathematics should become the primary
purpose of this propaedeutic theme. The basic work in this direction will be continued in the basic
course of mathematical logic and theory of algorithms [2, p.267].

Mathematical logic and mathematical analysis

In the course of a mathematical analysis logical-mathematical symbolism is extraordinarily
widely and successfully utilized for the records of formulations of determinations and theorems,
especially in the initial sections of analysis, devoted properties of sequences, limits of sequences
and functions, continuity and other properties of functions et cetera [4]. Here logical symbolism
helps to understand rather well mutual relations between numerous concepts. Thus, mathematical
logic is included in a mathematical analysis, as symbolic language, operating formulations of this
mathematical discipline.

Mathematical logic and mathematics teaching methods

Effective co-operation of these two disciplines is exceptional important for high-quality
preparation of mathematics teachers. In the course of mathematics methodology landmarks,
showing that there is logic in teaching of mathematics and in learning to discuss and think, must be
distinctly and obviously placed. For this purpose the enough time is taken in this course to find out
mathematical concept and how it is formed, what is mathematical assertion (axiom or theorem),
how assertions are arranged and what are their types, what is deduction and proof, the methods of
proof of theorems, what is a general logical structure of mathematical science. Finally, what is the
teaching method of all these questions in the process of learning of mathematics. It is possible to
say without an overstatement that these questions are most important in a general mathematics
methodology. The essence of mathematical science is concentrated in them. A teacher, who is not
armed by these fundamental bases, is helpless and unconvinced; he can not be the teacher of
mathematics. A task of method in these questions is — to build a bridge from logic to mathematics
and to watch after that it constantly is in the in good condition state, that logic become for the
teacher of mathematics a major working instrument, promoting efficiency of his work, influencing
on mental development of student [2, p.288].

Mathematical logic and history of mathematics

In the last course the role of logical constituent is exceptionally great. History of the most
fundamental axiomatic method of organization of mathematical science , history of justification of
mathematics on the different stages of its development are filled with logic and its problems, both
internal and in connection with mathematics.

Conclusions

For the pedagogical system, at first, intersubject connections are instrumental in more
complete opening of processes of origin and development of concepts, scientific theories, and also
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methodical and historical aspects of this discipline, because many fundamental concepts and
positions developed in the different areas of science or on the joint of sciences. Therefore
illumination of intersubject connections conduces increase of scientific level in teaching. Secondly,
intersubject connections are instrumental in perfection of teaching process in the sense of increase
of its availability, activation of cognitive activity of students, development of interest to
mathematics, overcoming of break between the institute of higher and school courses of
mathematics.

The methodical system of teaching mathematical logic and theory of algorithms will be most

effective if:
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1)
2)

3)

ideas and methods of mathematical logic will be distinctly selected and presented in all of
mathematical courses of pedagogical Institute of higher education;

the logical grounds of the proper section of school course of mathematics will be analyzed
in every mathematical course of pedagogical Institute;

in the course of the mathematics teaching method the logical-didactics aspects of teaching
of schoolboys will be distinctly shown.
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THE TRAINING OF FUTURE PRIMARY-SCHOOL TEACHERS
FOR APPLICATION OF INFORMATION COMMUNICATION
TECHNOLOGIES AT THE LANGUAGE LESSONS

Inna Khizhnyak
Slovyansk state pedagogical university

The necessity of training of the future primary-school teachers for application of
information communication technologies (ICT) in their professional activity is proven in the article.
The author considers the essence of the teacher’s language didactic competence, reveals
constituent components of the latter, and proves the urgency of the problem of introducing the
future primary school teachers to the basics of electronic language didactics as a branch of
education studies.

Keywords: information and communicative technologies, methodology of teaching
Ukrainian language, primary-school pupils, multimedia course books, electronic course
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Introduction

The definition of the problem

The modern innovative processes in the Ukrainian educational system caused by all-
embracing informatization of world-wide community life are based on the laws of Ukraine “About
the conception of the national programme of informatization” (Ne 75/98-VR of 04.02.1998) with
amendments introduced according to the laws N 3421-1V (3421-15 ) of 09.02.2006, VVR, 2006, N
22, article 199, N 3610-V1 (3610-17) of 07.07.2011), according to the law “About the fundamentals
of information-oriented society development in Ukraine for 2007 — 2015” (Ne 537-V of 9.01.2007)
and others.

Nowadays one can observe that a considerable period (more than several decades) of
introducing of information-communicative technologies into the educational reality has given
certain results: there are domestic theoretical and practical works on problems of educational
system informatization in Ukraine, multimedia and electronic course books are made for pupils of
various age, conventional school textbooks are being made over into electronic form, educational
programmes employing school netbooks are being tested, in primary schools in particular, etc.
Besides these reserves are daily supplemented with or changed by new theoretical generalizations,
with results of applied researches of scientists, with electronic learning aids, etc. Thus, the process
of educational system informatization is evolving and generally speaking its development can be
defined as rapid.

Taking into account the constant need of all educational system stages for competent
educators who understand the interests of modern pupils and are able to adjust them to the
didactical aim, the leading place in the informatization of education belongs to the training of
teachers and instructors with a sufficient level of informational-communicative competence in
various educational branches. The primary stage of education as a basic one for the whole education
of a person plays an important role in this process.
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Recent research and publications analysis

The urgency of the training of primary school teachers in the course of informatization is
closely considered by modern Ukrainian scientists such as O.Bigych, l.Bogdanova, V.Imber,
A.Kolomiyets, L.Morska, L.Petukhova, 1.Shyman and others. In their works is emphasized the fact
that “the state recognises one of the most significant condition of updating of education. That is the
training and advanced training of the teaching staff and their acquirement of modern information
technologies™ [3, p. 2]. It is mentioned that in this regard innovative technologies and individual-
oriented approach in universities contain great implicit opportunities.

All the scientists agree on the point that the only way to solve this problem is to update the
educational system as a whole and the system of occupational teacher training which are “an
integral unit of interrelated and interdependent constituents (social and economic, special,
psychological and cultural) which have the common goal to bring up an all-round person” [3, p. 3].

The majority of researches of modern Ukrainian scientists deal with the problems of
moulding the informational competence of future primary school teachers. There is certain
theoretical and methodological groundwork:

e the notion of “informational culture” of a primary school teacher is defined and
described in detail. The necessity of its forming for modern teachers: “Informational culture is
considered as integrated personal formation which is the cause and indicator of training, is a system
of attainments, abilities and skills in stating the need for information, the accomplishment of the
search for the necessary information considering the whole range of information resources, picking,
estimation, saving, integration, structuring and creation of new information. The necessity of
forming informational culture is determined by the changes of informational resources in the
educational process in universities and comprehensive schools. The network of infobases, of
electronic educational and interdisciplinary connections is expanding [6, p. 3];

e the necessity of new approaches to the forming of occupational competence of teachers
is proven: “Developing and improving the informatization process in the educational institutions it
is essential to learn as many teachers as possible to use new ways of giving lessons applying
information-communicative technologies and to introduce them into the process of creation and
filling of the information medium [8, c. 33];

e approaches to the use of information-communicative technologies in the educational
process are singled out: complex or partial use of ready electronic editions for educational purposes
and the introduction of applied and instrumental programme tools to work out one’s own learning
aids etc. [1, p. 3] ets.

Unsolved aspects of the problem selection

At the same time the issue of forming the informational-communicative competence of
future teachers in regard to the acquirement of subject methodology is yet insufficiently considered.
Apparently during their study the students must receive not only general knowledge of information
science and information-communicative technologies but also specialized knowledge as to how
apply information-communicative technologies while teaching every single subject on the primary
stage of school. These points are not yet brought to light in the Ukrainian science.

While examining the issue of introducing of information-communicative technologies into
the process of teaching a foreign language, one ascertains that there exist theoretical works on this
topic in Ukraine but their number is few and mainly concerning the learning of a foreign language
(L.Morska, L. Kostikova and others). Moreover the majority of scientists cover these issues as a
part of other ones — of a more general nature. There is a somewhat different situation in the Russian
methodological science: in the recent years deep research is carried on in the field of language
education (E.Azimov, M.Bovtenko, A.Bogomolov, L.Dunayeva, K.Piotrovska, E.Polat and others),
of electronic language education (O.Hartzov). Owing to these researches the genres of electronic
language-teaching editions of educational kind are defined and classified, the methods of their use
in the educational process are worked out. However the majority of these researches concern the
teaching of foreign languages or the teaching of Russian as a foreign language. Applying of
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information-communicative technologies as a means of stimulation of the process of learning of
one’s native language on the primary stage has not been yet investigated.

Problem

The formulation of the article tasks

The aim of our article is to illustrate the necessity for a future primary school teacher to
master the fundamentals of electronic language education and to demonstrate the prospects of
forming his/her skills in the making of language-teaching course books for primary school pupils.

The statement the main results of the research

Considering the formation of language education competence of the primary school teacher-
training faculty we describe it as an educational phenomenon and thus define it as an ability to
organize a high-grade process of formation of primary school pupils’ language and speech skills, on
high-quality scientific and methodological levels, At the same time the teacher must take into
account psychological and educational specific character, use different organization forms of the
teaching-educational process and constantly improve himself/herself.

In the structure of this educational phenomenon we single out three groups of constituents:
basic (psychological-educational, linguistic), main (linguistic-methodological and informational-
communicative) and superstructure (diagnostic, acmeological). Recognising the importance of all
the constituents and their role in the formation of the language education competence of a teacher
we emphasize the significance of the informational-communicative constituent as the main
indicator of professional ability of a modern teacher.

In the field of language teaching the formation of the informational-communicative
constituent of the language education competence consists first of all in the acquaintance of the
students with the fundamentals of the electronic language education, its significance, the
classification of the genres of electronic and multimedia educational and speech production, criteria
of its analysis, the methods of its applying, etc.

Concerning this O.Hartsov says that “a modern teacher must not only possess the
professional knowledge of his subject but also be able to apply freely didactical and methodological
possibilities of new information technologies in practice. Global integration, general
informatization, expansion of economic, political and cultural contacts between countries,
democratization of education, migration of workers, spreading of mass media favour the forming of
a unified worldwide multi-national, crosscultural, tolerant and multilingual media with new
development patterns” [4, p. 34].

The scientist sees the aim of electronic language education in the integration of experience
of the traditional methods of language teaching with the advantages of information technologies and
as the main function of the electronic language education he considers in supplying theoretic and
practical basis of language teaching under the conditions of information community. According to
the successful thought of O.Hartsov, language education transforms the spontaneous process of
informatization of the theory and practice of foreign language teaching into a scientific system
guided by teachers- linguists [4].

The scientist names a large number of methods of electronic language teaching (object-
oriented, project method, the method of visual editing, of the activation of language abilities, of
information resource, of educational event and of interaction scenarios) emphasizing that the
method of visual editing is of paramount importance for a future teacher. According to the
estimation of O.Hartsov, application of this method allows to solve such problems of language
education as:

e to produce electronic learning aids in the necessary amount independently of the specific
character of a course;

e to create electronic learning aids on the base of dynamically updatable educational
supplies;
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e to constantly renew the present electronic learning aids according to the changes in
reality, to the pupils’ requirements and the development of electronic language teaching methods;

e to create counterparts to the present electronic learning aids which favour the
improvement of the education quality;

e to engage in the process of producing electronic learning aids as many teachers as
possible [4, p. 149].

In the basis of this method lies the usage of widely available and well-known software
which does not require specialized computer science knowledge or programming skills. Students
and teachers should use this software to create electronic learning aids. We agree with O.Hartsov as
to the role of the method of visual editing since the students of the primary-school teacher-training
faculty have to master a large amount of various teaching materials from different branches of
science for their future occupation. That is why their computer science competence develops on the
most general level of operating.

Thus, the main task of training the students of the primary-school teacher-training faculty
for the application of the fundamentals of electronic learning tools of language education in the
future professional activity consists in defining the most optimal set of computer programmes
which allow to create educational language teaching aids, to structure them, to update them
efficiently, etc. Describing the possibilities of producing electronic supplements for language and
speech lessons in the primary school scientists and teachers chiefly point to the standard set of
Microsoft Office programmes with the Word plug-in, WordPad, Excel, Paint, especially
PowerPoint. In the list of programmes and educational courses be the resource centre “Information
technologies in the language teaching” SpellMaster Word-Based Games, HotPotatoes, Filamentality
and others are pointed out [9].

It is worth noticing that each of the programmes becoming more complex acquires more
possibilities but in practice the most popular among the primary school teachers stands out the
programme Microsoft PowerPoint. Its advantages in the fast producing of the electronic
supplements for language and speech lessons, its possibilities to combine various methods of
representation the language teaching material are indisputable. We suppose that the foundation of
popularity of the programme Microsoft PowerPoint among teachers lies in its availability (one does
not have to search for anything, to download or to study possibilities, etc.). But as for their
resources the above mentioned programmes surpass PowerPoint in many issues.

Thus, the problem of choice of software for the training of future primary school teachers
and for creating electronic aids for language and speech lessons lies in the orientation to the work in
those programmes which they will be able to use in the future without difficulties. Here we should
describe one more programme of the standard set of Microsoft Office programmes, it is Microsoft
Publisher. This programme is not popular and widely used well enough.

The programme Microsoft Publisher possesses a wide range of functions — designing of
advertisements, business cards, bulletins, booklets, etc. In the teacher’s work there constantly
emerge a necessity to create such journalistic editions of a sufficient quality. But we consider it
advisable with educational purpose to direct students on the creation of a web page in this plug-in of
Microsoft Office with educational purpose. Unfortunately, the option “web page” is missing from
the latest versions of the programme, they allow only to edit and to add to the examples created in
the Microsoft Office Publisher 2003. That is why we give the students a pattern suggesting them to
work out a fragment of an electronic course book on a definite topic using Microsoft Publisher of
any version.

It is worth mentioning that this programme is of the same kind in its structure and means of
usage as other ones in the set of programmes Microsoft Office, This allows a person without
specialized computer science knowledge to master it fast, and in contrast to PowerPoint it has an
important feature — interactivity, that is it gives a pupil an opportunity to navigate pages
independently.

The availability of a large number of patterns and coloured schemes makes it possible to
create a unique look of every single electronic learning aid for language and speech lessons and the
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set of elements to manage the form (switches, flags, text and edit boxes, etc.) allows to make tests to
check the progress of primary school pupils using both closed and open forms of tests. The results
of fulfilment can be preserved in a separate file or can be delivered per e-mail.

All this makes primary school language teaching convenient as the psychological
peculiarities of primary school pupils require application of a vast number of visual aids and the
present tests often do not admit insertion of pictures, animation pictures or sounds which do not
relate immediately to the task. Besides an important favourable feature of application of the
programme with educational purpose we see in the possibility to preserve the result in the layout of
one web page without downloading it into Internet. This web page can be opened by means of any
browser.

As an example can serve an electronic course book in Ukrainian language for the fourth
grade pupils on the topic “Adjective as a part of speech” made in 2011 by means of the programme
Microsoft Publisher within the framework of a master’s thesis at the primary school teacher-training
faculty of Slovyansk state teacher training university. This electronic course book contains five
main pages: “Hello!”, “Think”, “Try”, “Your helpmates”, “Test yourself’. They contain
correspondingly the main material concerning adjective as a part of speech (fig. 1), a task to select
anappropriate adjective for a given animation picture, tasks to describe the characters of animated
situations and to compose a text with a large number of adjectives, concise theoretical material on
grammar characteristics of adjectives and their lexical categories (fig. 2), tests and other tasks to
check attainments, abilities and skills of the fourth grade pupils (fig. 3).
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Fig. 1. A fragment of the page “Hello” of the electronic course book “The Land of
Adjectives”.

Jragart ;1 a0t SNSAIOIT TS0 LUIE A CLUKSHLIB AOCT APV,
S IO AOTL OIRIKE W FPLIRISTONKIIE T, WOroch il

| EBIA T TUAS AR I ETOTAA | OPRAMETAM lo8r 4o AOMOKYTh A1)

| warmsramman.

Fig. 2. A fragment of the page “Think” of the electronic course book “The Land of
Adjectives”.
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Fig. 3. A fragment of the page “Test yourself” of the electronic course book “The Land of
Adjectives”.

Such contents and structure of the course book allow to apply it at the lessons (fragmentary),
in the individual, unassisted, home work, etc.

Conclusions

The conclusions of this study

Consequently, the issue of informatization of education on all its stages requires urgent
attention to the training of teaching staff taking into account information-communicative
competence. In the field of the methods of Ukrainian language teaching of future primary school
teachers we define an educational phenomenon of language education competence of a teacher and
its information-communicative constituent as chief guiding lines of modern language education
training. The basis of this process is the mastering of theoretical footing of electronic language
education and mastering of the skills of making electronic language teaching aids depending on
specific purposes of their employment.

The prospects for further research in this area

The outlooks for further scientific researches in this field are in the detection and study of
another available and user friendly software for students to create electronic language teaching
supplements for language and speech lessons in primary school.
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The article describes the problems of improvement of quality of implementation and use of
e-learning tools which arise in terms of increasing quality and accessibility of education. It is
determined that those issues are closely linked to specific scientific and methodological approaches
to evaluation of quality, selection and use of ICT-based tools in view of emergence of promising
information technological platforms of these resources implementation and delivery.
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Introduction

In the context of information society formation there is a problem of training of highly
qualified scientific and production personnel, being the main driving force of economic
development, a catalyst of social processes in scientific, educational and industrial fields.
Particularly difficult and important task is forming of a person, being capable of productive activity
and having professional and educational competencies that would ensure him to solve personal and
professional problems in a society characterized by intensive development of high technologies.

In this context, the role of information technological support is crucial for all spheres of
education, being a strategic resource for social and economic development, providing the
educational system with electronic tools and resources, hardware and software for training
purposes, contributing to general improvement of e-learning.

Modern electronic tools, multimedia resources, mobile and distance learning technologies
being an important part of a learning process mostly are taken in the context of open education
contributing to the concept of open learning technologies [4]. Just such kind of learning
technologies suit best of all for the needs of solving of urgent social, economic, educational and
cultural problems of modern society, including such an important one as improving accessibility
and quality of educational services.

However, the rapid growth of new technological infrastructure, software, information and
communication networks cause the need to analyze trends and future prospects of educational
context of ICT application in the aspect of improving the quality of e-learning systems.

There is an important trend of open learning technologies development connected to cloud
computing (CC). This technology gives new possibilities for e-learning organization while changing
the entire notion of e-learning platform [5]. This technology implementation supposes flexible and
adaptive use of resources and services while the platform itself may be dynamically formed and
accessed by the user [1, 5]. This creates potential for individualization of process of education,
formation of personal learning trajectories of a students, selection and use of appropriate
technological tools [5].

There is a need to explore educational benefits of emerging e-learning technologies and to
investigate how it can impact and improve pedagogical effect of e-learning.
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The purpose of the article is to identify trends of e-learning systems development and
estimation in the context of new demands and requirements posed by information society.

Development of information society and quality of e-learning

In general, the defining feature of e-learning is use of information and communication
resources and technologies as tools of learning [4, 6, 9]. This requires an environment for creating
and distributing of high-quality software - e-books, libraries, and portals, resources of information
and communication networks, distance education services [5]. The current state of ICT-based
learning environment formation is characterized by increased quality of information resources for
educational and academic purposes, the introduction of integrated platforms of access these
resources for educational institutions and individual users [1, 5].

The emergence of new technological platforms and tools provides qualitatively new
opportunities for delivery and application of educational resources, changes the idea of
infrastructure of the learning process and its information content. We are talking about such
advanced technologies as cloud computing, adaptive information and communications networks,
virtual and mobile learning, etc [1, 3, 7, 8, 11].

Modern ICT tools are appearing to be an instrument of open education and learning [4]. In
this respect there are new challenges and goals posed due to the current stage of information society
development. Innovative educational technologies and tools should fit some system pedagogical
and information technological requirements in concern to the current level of scientific
technological progress and main principles of open education such as mobility of learners and
teachers, equal access to educational systems, forming of structure and realization of educational
services [4]. Problems of informatization of education require complex fundamental research of the
processes of creating and application of ICT tools with respect to e-learning systems quality
increase.

Among the main aims which arise in the context of information society development there
are forming of XXI century learners competences. Among them different authors pose such as
technological skills: informational literacy, media literacy, ICT literacy; social skills: overall
cultural literacy, flexibility and adaptability, high level knowledge and mental skills,
communication and collaboration [2]. These competencies are so important due to the tendencies of
high connectivity and speed of social processes, rapid increase of amount of available information
[2].

The competencies of a learner are the point of the main concern due to the statements of
competence approach [3, 4] being methodological basis of the learning systems development in the
framework of the modern educational paradigm of equal access to qualitative education. Due to this
approach quality of education may be assessed in the terms of competencies which are taken as a
result of learning. If to take forming of main learner competencies as a purpose aspect of the
pedagogical systems organization, it appears that just the appropriate tools of learning should be
projected and delivered so as to achieve a better effect of learning. In the context of information
society development ICT based tools may be the most efficient and powerful instrument of
educational systems structure. So the ICT tools may be the most appropriate component so as to
tackle main trends of e-learning systems development which influence quality of education most
closely. These trends concern to increase of the quality of e-learning systems and accessibility of e-
learning [4]. These too aspects should be the basis of current demands for educational systems
development due to their realization in the age of information society.

Quality of e-learning, and the quality of educational services provided through e-learning
systems covers a lot of indicators to be evaluated: the content of education and training materials;
the level of related hardware and software; adequate means and mechanisms for evaluation of
knowledge, processes and results of educational activities; the state of logistics; the level of the
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educational process management; level of ICT competencies of students and teachers, their
readiness to use technology.

The subject of much research is an issue of computer evaluation of its learning results.
Assessment technology concerns many aspects of electronic learning environment. Among the
difficulties that arise while e-assessment implementing, there are the problems of the risk of
hardware failure, the high cost of powerful servers with a significant number of customers, need for
students and teachers to master the assessment technology and others [9]. Theses factors are also
depended on the technological platform choice.

The quality of training materials is a separate problem. It supposes various kinds of
requirements for maintenance, management, interface engineering, ergonomics and others. These
questions are important due to permanent improvement of computer technology. Development and
implementation of learning materials and resources require experimental studies, development of
methodology and methods of assessment.

In particular, the problem of defining psycho-pedagogical, didactic parameters evaluating
the quality of educational resources continues to be relevant. Many authors (S. Sanz-Santamaria, J.
A. Vadillo Zorita, J. Gutiérrez Serrano, N. Friesen, M. AL-Smadi, Ch. Guetl, D. Helic [10]) agree
that although the standards in the sphere of e-learning have been developed to identify ways of
teaching with learning objects, it rather facilitate the search in this direction, than facing solution.
Existing educational facilities specifications aimed at the ability to share various pieces of content
by different management systems training. Search for a pedagogical approach being behind the
learning objects is to be continued.

Accessibility, access of e-learning, widening participation is now considered in two aspects.
The notion of access to education is interpreted, first, as “the nature and extent of the provision
available at a particular time”. Another notion comprises such factors as wealth, social class, sex,
age, ethnicity, and physical and mental ability which influence access [9, c.132].

Among the important factors that hinder e-learning use, are such as having the appropriate
hardware, software and necessary services, the Internet, including broadband access, with sufficient
speed connection and others. Just the platform is relevant while planning and projecting realization
of e-learning process. It gives the opportunity for dynamic access to hardware and software
resources, their systematization and optimization of their use.

We must also consider the availability of relevant information and learning resources,
whether it is possible and convenient to find and select the material to use [12].

There is also another dimension of access to education, concerning restrictions in time and
space. This contradiction is solved in some way by the use of mobile technologies and distributed
learning which is now in progress [12].

All these questions are valuable while considering a choice of e-learning platform.

Current demands for ICT learning tools development and organization

The current trend is in wide diversity and complexity of modern e-learning systems. This
gives the opportunity for more integration, concentration and choice.

Among the reasons that prevent more intensive information technologies penetration is not
only lack the required number of computers, hardware, software. Among the main problems is how
to use these hardware and software and how to improve the learning process under computer
support. This requires determination of the trends of ICT learning tools development, analysis of
advanced domestic and foreign experience, identification of the best examples of software,
investigation of ways of selection of certain resources and e-learning systems.

There is a need to explore benefit of development and application of e-learning platform for
increasing access to e-learning and quality of services, delivery replenishment and use of best types
of resources due to the principles of flexibility and openness of education.
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So in order to be able to make balanced decisions regarding selection and appropriate use of
this or that information technological platform and learning resources for its content, the problem of
evaluating the quality of ICT resources and tools are highlighted [10]. The quality of products is
especially significant in this context, when the tools and platforms to provide educational resources
are intensively elaborated, changing forms and methods of learning environment organization and
management of e-learning systems.

What tools and techniques are to be applied for supporting learning activities so as to
achieve the best results and to form main types of learner competencies? The answer to this
question depends on the content of e-learning, on the best ways of e-learning systems estimation,
choice and use and on technologies of their delivery. It supposes various kinds of requirements for
maintenance, management, interface engineering, ergonomics and others which are posed for e-
learning systems organization on the basis of emerging platforms and in particular on the basis of
cloud computing.

There are several indicators concerning various aspects of e-learning systems application in
the context of current demands of open learning, mobility, creativity, flexibility of learning aiming
at professional development .of a person.

One important indicator is connected to adaptability of e-learning systems. This factor
touches upon the development of rather specialized and differentiated teaching systems based on
modelling and tracking individual trajectories of student progress, knowledge level, and further
development [6]. In this regard, the adaptive technologies, taking into account peculiarities of the
individual student progress are used. Adaptability presupposes adjustment, coordination of training,
regarding pace of training, diagnosis of achieved level of mastery of the material, broading range of
various facilities for learning, suitability for a larger contingent of users.

Building adaptive model of student for monitoring personal characteristics such as the level
of knowledge, individual data, current results, and technology to track individual student's trajectory
is quite complicated mathematical and methodical problem [6, 9]. Knowledge curriculum includes
some form of formalized representation of a totality of knowledge in a subject area being studied.
Therefore, the development of such type of systems, mainly with elements of artificial intelligence
is rather laborious and presupposes processing of large amount of data. Increasing adaptability is
one of the trends of e-learning system development which may be resolved with the using of
appropriate tools. Various materials, resources and services may be delivered by the demand and
preference of the user being dynamically adapted to the learner educational landscape and
competency.

In this respect the next indicator concerns to the problem of integrity of e-learning which is
highly connected to standardization of technologies and resources to manage e-learning. This
problem arises due to formation of an open learning environment that provides flexible access to
educational resources, choice and variation of pace, content, temporal and spatial boundaries of
training depending on learner needs [4]. There is a tendency of coordination and unification of
standards for learning materials, developed by various organizations such as IEEE, IMS, ISO/IEC
JTC1 SC36 and others, as well as harmonization of national standards with international ones. In
this respect, approaches to evaluation of information technology and ways of their selection and use
get further development on the current stage of open e-learning systems formation.

Another indicator concerns to wide scale interactivity of ICT tools. Actually, modern ICT
tools aimed to support teacher activity for control of a learning process in virtual computer class [7].
There are such forms of learning which suppose forming groups, communities or classes
communicating in virtual on-line mode. To manage the learning activity there are functions for
collaborative access to educational content for the group of learners, the teacher is able to browse
all computers of a group, to concentrate attention of learners giving pauses and massages, to switch
on and off some learners, to spread files and references among the target group, give messages to
certain students. The students also may appeal to attention of a teacher while asking, remarking,
speaking out and so on.
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Next indicator applies to consideration of safety of educational environment and concerns to
minimal risks and increasing benefits of using computer technology in education aiming at
development of intellectual activity of a learner. In this respect, some ergonomic and design factors,
psychological and educational requirements for educational software and hardware are taking into
consideration due to the rapid upgrade of computer equipment.

The promising approach is to deal the problems of e-learning systems development in
perspective of advanced technologies giving the appropriate basis for these systems investigation,
elaboration and use.

There are several trends to use cloud computing technology as e-learning platform in which
computer resources and facilities are available to the user as a Web service.

Trends of cloud computing technology application for e-learning resources
management and estimation

Cloud computing (CC) is a data processing technology in which computer resources and
facilities are available to the user as a Web service. As defined by the National Institute of
Standards and Technology USA (NIST), cloud computing is a model of user-friendly network
access to a common fund of computing resources (such as networks, servers, data files, software
application and services) that can be quickly provided with minimal managerial effort or interaction
with the provider.

Thus, the essence of the concept of CC is to provide end users with dynamic access to
services, computing resources and applications (including operating systems and ICT infrastructure)
over the Internet [1, 4].

So as to examine CC as e-learning platform, it is necessary to take into account some
didactic, methodical, technological, organizational and other application aspects, presupposition of
an introduction and perspective ways of use.

Thus the advantages of cloud computing in the field of e-learning systems estimation and
use are characterized by the following factors [1, 3, 5, 7]:

- simplifying the installation, support and maintenance of licensed software, which could be
ordered as an Internet service, possibility to use different types of software that can be compared,
chosen, investigated:;

- the ability to multi-channel updating of collections of educational resources and
organization of multiple access due to solving security problems and authorization in the uniform
way and due to simplified licensing scheme;

- support of distributed learning processes, due to virtual projects development, for example,
by a team of programmers who all have access to a particular environment and program code,
devices or laboratories and other facilities;

- reduction of equipment cost while dynamically increasing the hardware resources such as
memory, speed, throughput, etc.;

- improving e-learning organization through support of processes cumbersome calculations
and maintain large volumes of data, obtained from students, through special cloud applications;

- providing mobility of learning using cloud communication services such as email, IP-
telephony, instant messaging, teleconferencing and others;

- availability of variety of e-learning systems and resources collection for many educational
institution on the basis of the integrated platform

Distant learning is a current trend of e-learning systems development which now is
penetrating into school education. An important set of problems concerning e-learning organization
is associated with providing of course management. An essential feature of cloud technology is in
possibility of creating a single infrastructure of parallel and distributed computing and development,
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and integration of systems and resources of various types on this basis. This allows using cloud
computing in relation to various aspects of e-learning resources management and estimation.

Aims and objectives of distance courses management have been changed with the influence
of emerging technologies, in particular CC. There are new features and management capabilities
which were not available previously, and new forms of estimation of e-learning resources appearing
on this basis [7].

Management of access to e-learning highlights security of information and license
application considerations, because in the learning process it might be helpful to use Internet
resources, search services thus submission of educational materials becomes rather laborious. In
addition, the problem of organizing and coordinating access to a large number of students and a
large number of resources rises when it is necessary to consider their interaction with the service
provider, with the teacher, and among each other [15]. These functions may be realized by means of
CC integrated platform. There are new forms of resources control which suppose their classification
and integration on the basis of some methodological framework which may be based on some
estimation approaches.

Content management of learning courses is related to systematization of the training
materials, partitioning it into portions. Various search services and diagnostic resources may be
used. Application of cloud computing makes it possible to store large collections of learning
resources, data and services in a structured way to enrich them on unite basis and provide a multiply
access through technology "software as service™ [8]. Library of educational materials may be
available for a variety of e-learning systems or provided centrally to several educational institutions
[11]. By means of cloud computing it is possible to simplify management of collective resources
use, remote access for multiple user selection, providing the necessary tools at some point of the
training process. Students may use some kind of resources assessment presupposed by the system
while choosing necessary tools.

Management of learning activity covers the following functions: search for the regularities
in data obtained from students; search for patterns in data on study styles and models of individual
student knowledge to determine the next steps, skills and knowledge to be mastered; visualization
of the analytical findings to course managers to give the opportunity to provide and improve the
learning process, to adjust the results [15]. This requires processing large amounts of data coming
from students, which is achieved by means of "platform as a service”. This technology may be used
to improve data processing on the unite basis and to deliver some resources estimation procedure
being embedded into the learning process.

Here there are emerging forms of learning organization that are to provide online virtual
lessons, management of joint control of equipment at a distance, joint projects, communication in
virtual mode. Testing technologies based on CC also may be used in this case, being a promising
way to estimate resources quality.

Management of hardware resources may require empowering of hardware capabilities such
as memory, speed, etc. "Infrastructure as a service” may be used for this purpose [14].

Communication management may be based on cloud computing standardized services to be
used for e-mail, chat and forums, conferences and seminars organization, conducted by the
resources stored on remote media [14].

Due to development of cloud computing technologies capabilities of access and
functionality of electronic resources has been increased. By this reason, creating of effective
methods of educational resources quality evaluation will improve the efficiency of their use. Thus,
cloud computing technology is a promising direction of development of electronic resources
application giving the way to elaboration of improved methods of multiple accesses to electronic
resources collections and being a uniform methodology of a single platform, the basis for
development and testing, improvement and development of integrated methods for assessing the
quality of these resources.
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There are several indicators of e-learning systems development of information society age
that seem to be considerably tackled on the basis of cloud computing contributing to such factors as
increase of accessibility and quality of e-learning. Thus this is a promising direction of
improvement of e-learning systems organization which waits for further exploration by means of
certain precise techniques of measurement.

One of the main reasons causing the level of quality of ICT education is the need of
appropriate theoretical basis of e-learning evaluating to be developed. It requires system research,
optimization and parameterization of ICT tools quality evaluation criteria, elaboration of methods
of complex quality assessment determining and testing of effective techniques of mapping of
learning tools and technologies to some objective psychological and pedagogical requirements for
their quality. Thus the platform of cloud computing appears to be a basis for e-learning quality
improvement while giving new mechanisms of quality providing and control.
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IHbopMaLLivHi TeXHONOTIT B OCBITI

VJIK 371:372

JTOCBLI BITPOBA/IJKEHHSA B HABYAJIbHHH ITPOIIEC KOMIT'KOTEPHHX
CUCTEM JIJIT ®OPMYBAHHA AKTUBHOI MATEMATHYHOI
AIAJIBHOCTI YYHA

HInmko JI.C, Yepnenko 1.€.
XepcoHChbKM 1ep;KAaBHUH YHiBEepCUTET

Anomayisn. Y oOanii  cmammi Haoaromuvcs 6i00MOCMI NPO 00CBI0 BNPOBAVINCEHHS 8
HABYANbHULL NpOYec Nedazo2iuHux NpoSPAMHUX CUCHeM NIOMPUMKU APAKMUYHOL OiSIbHOCMI Ha
NPUKIadi neodazociuHo20 NPoSpamHo2o 3acoby «Aneebpa, 8 Kiacy, 8i000pANCEHO MAKOIC ACNEKM
Gopmyeanns akmusHoi mamemamuyHoi OiAIbHOCMI YUHS Ni0 4ac 8U8HUeHHs aneeOpu.

Knrwouosi cnosa: neoacocivnuii  npocpamuuil 3acid, Xio po36’sa3y8aHHA MamemMamudHoi
3a0aui, ypox aneebpu.

Y cTpykTypi CTAaTTi MOBUHHI OyTH BimoOpaskeHi 000B’SI3KOB1 €JIEMEHTH 3TiJHO 3 BUMOTAMU
BAK VYkpainu 10 HayKOBUX CTaTei, a caMme:

CrporojHi icHye 00'eKTUBHA MOTpeda CycHiibcTBa B poOOUNX 1 (axiBISIX 3 BUCOKUM PiBHEM
MaTeMaTHYHUX 3HaHb, TOMY aKTYaJIbHUMH CTAlOTh IHHOBALIHHI IPOIIECH B MaTEMaTHYHIi OCBITI 5K
KarajizaTop sKiCHOI MiAroToBkHM (axiBuiB. [HHOBaIliiiHA AISVIBHICTE B OCBITI Nependadae 3MiHY
KOMITOHCHTIB TIEIarOTiYHOTO MPOIIECY: CEHCY, IiJeH, 3MICTy OCBiTH, (OpPM, METOMIB, TEXHOJIOTIMH,
3ac001B HAaBYaHHS, CUCTEMHU YIPABIIHHSA 1 T.II.

Opniero 3 ¢GyHKIIH 1HHOBALIMHOT AISUIBHOCTI € BHUKOPUCTAHHS HOBUX 1H(OpMAaIiiHUX
TEXHOJIOTIH y TIpOIleCi BUKJIAIaHHI MAaTEMATHKH B IIIKOJI.

Buxopucrtanns komn'rotepa ik 3aco0y HaBYaHHSI JI03BOJISIE:
— PO3IIMPHUTH MOXKIIMBOCTI MOJaHHs HaBYaIbHOI 1H(OpMaLlii;
— TOCWJIWTH MOTHBAIlIl0O HAaBYAaHHS;
— YCYHYTHU CUTYallill0 HEYCHIXY B HaBUaHHI;
— SKICHO 3MIHMTU KOHTPOJIb HaJ| NISTIbHICTIO YYHIB;
— (opmyBaTu B yuHIB CAMOKOHTPOIb 1 CAMOOIIIHKY CBOET MisTBHOCTI (pedieKcito).

Pednekcis - HeBenuKHil, ajge BaXXIMBUH MOMEHT y HaBYaHHI, SKUIl 03BOJILE y4YHEBI
dbopMyBaTH MOTpiOHE CTaBJICHHS 0 MpeaMeTa, 3HAUTH MOTHUBAIIIO CBOET pOOOTH, CIOCTEPIraloyn
pe3yIbTaTH CBOET MPAKTUYHOL TISITHHOCTI.

Hogi indopmartiitni TeXHOIOTIi 1 METOMKY B HaBYAHHI MAaTEMAaTHUKH - 1€ OJIMH 13 TIPOSBIB
BEJIMYE3HOIO TMOTEHLIaly 1HHOBAlliIMHUX MpPOLECIB, L0 CIPHUSIOTH MOIJIUOJIEHHIO B CYyYacHid
MaTeMaTU4YHIi OCBITI TMO3UTHUBHUX 3MiH. BrIpoBajkeHHS I1HHOBaIl y TPAKTUKY Mepeadavae
MOJICJIIOBAHHS, IMPOEKTYBaHHs, po3poOKy, excneprTHi omiHku III13, po3pobKky meroauku MHoro
BUKOPHCTAHHS, €KCTIEPUMEHTAIBHY TIEPEBIPKY 1 OANBIIE JJOOTIPAIFOBAHHS.

[TpoananizyeMo MO3UTUBHUM JOCBIJl pO3POOKH 1 BIPOBAIKEHHS M€aroriyH0-OpiEHTOBAHUX
CHCTEM MIiATPUMKH TPAKTUYHOI iSIIBHOCTI JUIsl BHBYEHHS INKUIBHOI aireOpd B HaBYAIbHO-
BUXOBHHMIM Tpolec Ha MpHUKIaAl mporpamHo-nenaroriynux 3aco6is  (III13), po3pobiaeHnx
BUKJIaauaMu Kadeapu iHpopMaTuKku XepCOHCHKOTO JEPKABHOTO YHIBEPCHTETY Ha 0a3i HAyKOBHX
naboparopiit kadenpu [1-4].

V cniBmpari 3 [HcTuTyTOM 1HHOBaLIHHKX TexHoJor1H 1 3MicTy ocBitH (IIT30) MinictepcTBa
OCBITH 1 HayKH, MOJIOJi Ta CHOPTY Oy/iM BIPOBAXKEHI Taki CUCTeMHU sk mporpamuuii 3aci6 (I13)
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JocBia BnpoBamXeHHs1 B HAaBYaNbHUM NPoLieC KOMMT’ KOTEPHUX CUCTEM ...

"bibmioTeka eneKTpOHHUX HaouHocTedl "Anrebpa 7-9 kmac" Ui 3arajJbHOOCBITHIX HaBYaIbHHUX
3aknamiB" (ckopoueno "BH amre6pa 7-9"), "llporpamno-meroawmunmii komruiekc Tepm VII
OIATPUMKH TMPAKTUYHOI HaBUaIbHOI MareMaTudHoi aismbHOCTI" (ckopoueno [IMK TepM VII),
neJaroriyHi mporpaMHi 3acodou "AnreOpa, 7 kmacy 1 «Anredpa, 8 Kiacy, siKi yCIIIIHO MPOKIIUIHA
anpo0aIliro i BAKOPUCTOBYIOTHCS BUUTEISIMA MAaTEeMATUKH CEPEHIX HABYAIbHUX 3aKIJIaiB YKpaiHu
JUIsl BHUBYCHHS IIKUIbHOT anreOpu. ILli memaroriuHi mporpaMHi 3acoOW  3aJI0BOJIBHSIOTH
3araJbHOMAAKTHYHUM BHMOTaM JIO CyYacHMX IeJaroridyHuX NporpaMHHX 3acoiB. Ix
BUKOPHCTAHHS IIPY BUBYEHHI IIKIIBHOI anrebpu omucaHo B [5-11].

Y tangemi XIAV-IIT30 kadenpa iHdbopmaruku 3a0e3medyBaja €Tamyd MOJCIIOBAHHS,
npoektyBaHHs, po3poOku IIIIC, wmeroguunoi cucremMu MHoro Bukopucranus, a IIT30 -
eKCIIepUMEeHTaJbHy ampoOarito, excneptusy, BuganHs [II[IC Ta BmpoBakeHHS B HaBUaJIbHUI
nporiec.

PosrnsiHeMO acmekT akTUBHOI MaTeMaTHYHOI MisIbHOCTI y4HS, (OpMYyBaHHS YMIiHb 1
HAaBUYOK CaMOCTIHHO OynyBaTH XiJ pO3B'sI3aHHS MaTeMaTUYHOI 3a/a4l Ha MPUKIAll BUKOPUCTAHHS
OJTHOTO 3 BUIIICHA3BaHMX IEIaroriYHUX MporpaMHux 3aco0iB - [1I13 «Anredpa, 8 kiracy.

! =0} x|
TN BerNAL  HETALR  YIPSETRes yROoM  ETRYMHT  Onomoca

: 3

MNigpysmmx
+PO34IN 1. PayioHanoHi enpasm

2PO3AIN 2. Keagpathl xopenl.
Aivicsi wmcna

+PO3AIN 3, Ksagpatk| plaHaHHA

slcropmuni sigomocri

3apauHuk
o,,ﬁ:,.. e IIM "Konerpykrop ypoxy"
Anrebpaiunl sagavl
Npadiusl nobynosmn
Ypokru

Tecrori 3asganns |

Man. 1. I'onosue gixno I1113 «Aneeopa, 8 knaccy

JisIbHICT, CHpsSMOBaHA Ha 3aCBOEHHS HABYAIBHHUX KYpCiB MAaTeMaTHKH, Ma€ TICBHY
cnenudiky. MaTemarnyHa MpakTUYHA TiSUTBHICTh y4YHS TOJSTAa€ y PO3B’SI3yBaHHI MaTEeMaTHUYHUX
3amad. ToMmy TrojloBHA MeTa CHCTEMHM MATEMAaTHYHOI MMiJTOTOBKHU TOJIATA€ B TOMY, 1100 HAaBUUTU
YUHIB CaMOCTiiHO OynyBaTu XiJI po3B's3aHHsA MarematnyHoi 3agaui. IIII3 «AnrebOpa, 8 kmac»
3a0e3nevye KOMI'IOTEpHY MIATPUMKY MPAKTUYHUX 3aHATh 3 MaTEMAaTUKH, € 3aCO00M, SIKHI CIpusie
aKTUBHIA MaTeMaTUYHIN MiSIILHOCTI YUHsI, JO3BOJIsi€ PO3B’SI3yBAaTH BC1 CTAaHAAPTHI TUIHU 3a4ad, AKi
nepea0avaroThCs MPOrPaMor0 3 MAaTEMATHUKH 3araJIbHOOCBITHBOI IITKOJIH JIJIst 8 KI1acy.

[Ipomiec po3B’si3yBaHHS MaTeMaTHYHOI 3a7adl CKJIAJAETHCS 3 TOCIITOBHOCTI KpOKiB, Ha
KOXXHOMY 3 SIKMX KOPHCTYBau BHKOHYE JEsIKE€ MEPETBOPEHHS MAaTEMaTUYHOTO O0'€KTa - MOJeni
MareMaTuyHol 3amadi. OAHUM 3 HaWBAKIMBIMIMX MPOTPaMHUX MOAYJiB Bumiesraganoro I1I13 e
CepenoBuiie po3B’s3yBaHHA 3a/1au.
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Man. 2. Cepedosuwge po3s’sa3yeanns 3a0ay

OcHoBHI QyHKIIIT MOTYJIS - IEpeBipKa MPAaBHILHOCTI PiIBHOCUIIBHUX MTEPETBOPEHb, SKI
BUKOHAB KOPHUCTYBay, a00 aBTOMaTUYHE BUKOHAHHS PIBHOCUIJIBHOT'O IIEPETBOPEHHS 3a KOMAH 1010
KopuctyBada. CIIUCOK JJOITyCTUMHX NIEPETBOPEHb HABOJUTHCA y MOy i JIOBIIHUK, 3BiKH
KOPHCTYBa4 Ha KO)KHOMY Kpolli BUOHpae notpidHe nepersopenns. Binkpusiiu Cepenopuiie
PO3B’sI3yBaHHS, KOPUCTYBay [IOBUHEH BUOPATH OJIHE 13 3aBAaHb MOAYIS 3aJauHUK 200
cKopucTaTucs koManaoro 3aBaanns/Hoa 3agaya. [licist BBeleHHS yMOBH 3aj1aul KOPUCTYBay
MTOBUHEH BUOpAaTH OAMH 3 PEKUMIB PO3B’I3yBaHHS: a00 aBTOMATUYHUI pexXuM, a00 peKuM
NePEeBIPKU KPOKY PO3B’sA3aHHs, a00 3MilIaHUN pexuM. Po3B’s13ytoun 3a1a4y, KOpUCTyBau BUOHpae 3
Mo Ty st JIOBITHUK Te TepeTBOPEHHSI, SIKE BiH X0U€ BUKOHATH, 8 KOMIT'IOTEP BUKOHYE I1€

NEpETBOPCHHS.

Jlns mepeTBOpeHHsI BHpa3iB, B sIKI HE BXOJAATh 3MiHHI, B CepeoBHILl pPO3B’A3yBaHHS
nepeadavyaeTbCsl BAKOPUCTAHHS PI3HUX (OpM 3amucy 4Mceln 1 mepexis BiJ ofHiel 3 mux ¢opMm 10
iHmoi. Tak panioHajJbHE YMCIIO MOKHA 3alMcaTd y BUIVISLAI 3BUYaiiHOro abo 3MimaHoro apoly i
necsitkoBoro apo0Oy. s mepexony BiA omHiel GopmMu 10 1HIIOI HEOOXIAHO BUAUIATH YHCIO,
BUOpaTH NMOTpiOHY 110 Ta HATUCHYTU KHONKY BukoHatu y BinnosinHomy po3aini [Josinnuka. Kpim
TOr0, KOPHCTYyBau MOXKE IEPETBOPUTH 3allUC YMCIAa B CTaHIApTHY (QopMy, TOOTO CKOPOTHTHU
3BUYaliHUN Jpi0, a00 CKOPOTUTH APOOOBY YAaCTHUHY 3MilIaHOTro ApoOy. s BUKOHAHHS JESKHX
NePEeTBOPEHb palliOHAIBHUX BUPa3iB HEOOX1THO MOJATH 3aJjaHe YMCIIO Y BUTIIAAL CyMH a0 pi3HULL,
no00yTKy ab0 BITHOIICHHS JBOX YHCEN. Y BIAMOBIAHOMY pPO3JUTI JOBIJHHUKA HAJAaHO TOBIIKH, 32
JIOTIOMOTOI0 SIKUX MO>XKHA 3[1HCHIOBaTH Oyfb-sKe 3 IIUX IpeicTaBieHb. KpiM Toro, € MOXJIHMBICTb
3aIMCcaTh YMCII0, HATPHUKIIA, Y BUTIISII CTETICHS.

[Ilo6 mnosermMTH BUKOHAHHS NEPETBOPEHb BHpa3iB 31 3MIHHUMH, JIOBIAHMK MICTUTH
JIOBIJIKH, III0 CTOCYIOTHCS 3aMiHHM BUpa3y 3MiHHOIO.

PosrnsiHemo, sk BUKOHYIOThCS il 3 BukopucTanHsMm JloBimauka CepenoBuina
pO3B’s3yBaHHs Ha NMpukiIana po3nury «KBaapaTtHi kopeHi». JloBinka «J{o0yTH KBagpaTHUI KOPIHBY
HaJa€ MOKJIMBICTh 3HAXOAUTH TaKi KOPEHi 3 paIliOHaTbHUX YHCEN, SKi € TOUHUMH KBaJpaTaMu. 3a
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JIOTIOMOTOIO 11i€1 TOBiIKM MOYKHA BUHOCUTH YHMCJIOBI MHOXHHKH 3-T1iJ] 3HaKa KBaJPaTHOTO KOPEHs,
SKIIO TIKOPEHEBE YHUCIIO € HAaTypaJbHUM. [HIII JOBiAKM MOXHA BHKOPHCTOBYBATH JUISI BHECEHHS
qHca Mif 3HaK KBaJpaTHOTO KOPEHS 1 /Ui 3BUIbHEHHS BiJ IppalliOHANIBbHOCTI B 3HAMEHHUKY. Y
JOBiIKOBOMY PO3iJIi, IKHH CTOCYETHCS YUCEII, € TAKOXK JIOBIKA JUIS 3HAXO/PKEHHS MOIYJISl YUCIIA.

PosrasineMo Temnep, Sk BUKOHYIOTHCS JIii J0JIaBaHH 1 BiqHIMaHHS Apo0iB. TyT MOXIMBI TpU
BUMAJKH: JApOOM MaroTh piBHI 3HAMEHHHKH; JAPOOM MAlOTh pi3HI 3HAMEHHUKH, NPUYOMY iX
3HAMEHHUKH HE MICTATH CITUIBHI MHOKHHMKH; 3HAMEHHUKH APOOIB Pi3HI, ajie BOHM MAlOTh CITUIbHI
CHIBMHOXKHUKH. Y TEPIIMX JBOX BHUIMAJKaX MOKHA O€3MOCEpEIHhO BHKOPHUCTOBYBATH IOBIJIKY
«domatu nBa npobu» abo «Bigasatu aa npobw». Cuixg migkpecauT, Mo B 000X JOBIJIKaX
nepeadavyaroThCsl JBa MOMIIMBI BapiaHTH: JApPOOM MAalOTh Pi3HI 3HAMEHHHMKH, 1 JApPOOM MAaloTh
OJIHAKOBI 3HaMEHHUKH. JIJIsi BUKOHAHHS BiAMOBIAHOI omepaiii HeOOXiHO BHOpATH OJMH 3 ITUX
BapiaHTiB. Tak caMo 3/1iMCHIOETHCS TO/IaBaHHS 1 BiTHIMAHHS TBOX BUPA3iB, 3 SKUX OJIUH € IPOOOM,
a IHIIUH - IJTEM BEpa3oM. SIKIo 3HaMEHHUKHU JIPOO0iB pi3HI, aje MalOTh CIUIbHI CIIIBMHOYKHUKH, TO
crovaTky Tpeba 3BecTu Ii ApoOu A0 CHUIBHOrO 3HaMeHHHKa. Lle MokHa 3po0HTH 3a JOIIOMOTOI0
noBigkH «IIOMHOXWUTH YHMCENTbHHUK 1 3HAMEHHUK Ipo0y Ha Bupas». B miaposnini «PamioHanbHi
BUpa3u» Takoxk NoBinku «[lomHOXHTH ApoOM» 1 «Po3ainmuti mpobu». Y Apyriid 3 mux IOBIIOK
nepeadavaeThCs BUMAI0K, KOJIM APOOU MAIOTh PiBHI 3HAMEHHHUKH.

[Tin yac excnieptusu Ta anpoOariii [1I13 «Anredpa, 8 kiac» B 6ararbox mIKoiax YKpaiHu IiJ
kepiBHUITBOM [IT30 OyB mpoBeaeHn meaaroriYyHuii eKCIepUMEHT.

VY mporieci eKCriepruMeHTaIbHOTO HaBYaHHS BHPIITyBaJUCs 3aBAaHHs BpoBapkeHHs 1113 y
MPAKTUKY HAaBYAHHS B CEpeAHIi IIKOJi, BU3HAYEHHs HOro JOLIIBHOCTI, MepeBipka e(heKTUBHOCTI
3aIpOMOHOBAHOT METOIMYHOT CHCTEMH B TIpoIiec HaBuaHHs anredpu yunis 30111

[TpoBeneHa anpobarist J03BOJISE 3pOOUTH HACTYITHI BUCHOBKH 1010 (POPMYBaHHS aKTHBHOI
MaTEeMaTHYHOI iSIIbHOCTI YUHS.

[MI13 «Anrebpa, 8 kimac» M03BOJIAE€ OLIBII MPOAYKTUBHO CHPSIMYBAaTH 3yCWUJUIA YYHIB Ha
OCMHCJICHHS 1 3aCBOEHHS HAaBYAJILHOTO MaTepiaiy.

AKTHBHE 3aCBOEHHS 3HaHb YYHSIMHU JOCATAEThCS 3aBasku 3actocyBaHHIo IIIIC Ha pi3zHHX
eTamnax ypoky (OBTOPEHHS, 3aKPIIUICHHS Ta 3aCBOEHHS OCHOBHUX YMiHb i HABUYOK).

I3 «Anrebpa, 8 kiac» 03BOJISIE BUMTENIO OPraHi3yBaTH CaMOCTiHHY poOOTy y4YHIB.
Buxopuctannus IIII3 no3Bosnsie 3abe3nmedynTd KOXKHOTO y4YHS OKPEMHUMH 3aBJAaHHAMU 3a HOTo
BJIACHOIO TPAEKTOPIEI0 HAaBYaHHA, 110 BIJMOBIJa€ HOro iHAMBIAYaIbHUM MOXKJIMBOCTSAM. YUYEHb
TaKO0X MOX€E CaMOCTIITHO 0OpOoOIsTH TEOPETUUHUI MaTepiajl, po3B’I3yBaTH 3aaul 1 pIBHSIHHS.

Hapuanbuuii marepian I[1I13 «Anrebpa, 8 kiac» MICTUTh 3arajibHi CXE€MH pPO3B’sS3yBaHHSA
3ajiay, 3arajibHi MiJX0AW 0 MOJEIIOBAaHHS MPUKIAJHUX CUTYalil, BIIOMOCTI PO XapakTep 3ajad,
iX CKJIaJ Ta CTPYKTYpY.

Po6ora B CepenoBuiiii po3B’si3yBaHHS 3a7au cupusie (GOpMYyBaHHIO HE TUIBKH CIIEeLiaJIbHUX
MaTeMaTHYHUX YMiHb, a ¥ aNTOPUTMIYHOTO MHUCJIEHHs. Peamizallis alropuTMI4HOTO MIiAXOIY TIif
9ac po3B’s3yBaHHS 0a30BUX 3a/1a4 JTO3BOJISIE YUHSM HIBHIKO 3HAWTH IJIaH PO3B’S3yBaHHS 1HIIHX,
OLIIBIII CKIIAAHUX 3a/a4.

Lleit miaxin, 3 onHoro OOKy, mependadae He TIIbKU 3aCBOEHHS yYHEM IOTOBUX 3HaHb, a i
croco0iB iX omeparioHami3alii, crnocoOiB MPOBEIEHHS MIpPKyBaHb, ILI0 3aCTOCOBYIOTHCS B
MaTeMaTHIli, OBOJIOJAIHHA CIOCOO0aMH  OpraHizaiii HaBYaJbHOI  JiSUNIBHOCTI, JIOBEJACHHSA
MaTeMaTHYHUX TBEPKEHb, METOJIIB PO3B’sI3yBaHHS 3aJad, 3 iHIIIOTO - PO3BUTOK B YUHIB KYJIbTYpH
JIOT1YHOTO MUCIIEHHS, IHTYIlli1, BMIHHS CTBOPIOBATH MaTeMaTU4HI MOJIeINi, 00pasH.

3anponoHoOBaHi y MiAPYYHUKY 3aBJaHHS MalOTh BUCOKHUU pO3BHBarOuuii moreHmian. Boxnu

HIKOJISIPIB JI0 YPOKIB MaTEMATUKH.

[Ticnsa Boposamxenns [1113 «Anredpa, 8 ki1ac» B HaBUAIBHUHN MPOLEC BUBYECHHS aareOpu y
1IKoyiax YKpaiHa aBTOpU po3poOMIM CalT AJisi 3BOPOTHOTO 3B'SA3KY 3 MPAKTHUKYIOUHMHU BUUTENSIMU
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MaTEeMaTHKH, 10 BUKOPUCTOBYIOTh JTAaHUH mporpaMHuil mpoaykt. [IpuiiMatoTecs Bei 3ayBaKeHHS 1
MPOMO3HIli BUMTENIB, MPOTPAMHUN MPOAYKT BIOCKOHAIOETHCS 1 TPOXOAUTH IOJANBIIE
JOOIIPALIIOBaHHS.

10.

11.
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NON-HAMILTONIAN QUANTUM MECHANICS
AND THE NUMERICAL RESEARCHES OF THE ATTRACTOR OF A
DYNAMICAL SYSTEM.

Weissblut A. J.
Kherson State University

This article — introduction to the structural theory of general view dynamical systems, based
on construction of dynamic quantum models (DQM), offered by the author. This model is simply
connected with traditional model of quantum mechanics (i.e. with the Schrodinger equation). At the
same time obtained thus non — Hamiltonian quantum dynamics is easier than classical one: it allow
building the clear structural theory and effective algorithms of research for concrete systems. This
article is devoted mainly to such task. The algorithm of search for DQM attractors, based on this
approach, is offered here.

Keywords: Dynamical, systems, quantum, structural, theory, algorithm, attractor.

Introduction

For numerical methods (in radio physics, chemical kinetics, biology, economics) such
statement of a task is traditional and natural. On the given mathematical model, i.e. actually on the
given system of the general view ordinary differential equations it is necessary to obtain its
dynamics. l.e. it is required to find its stationary and transitive states and processes, its attractors,
the basic numerical invariants and characteristics. At least definitions of these concepts are
necessary for the decision of such problem, but thus it is necessary to have the structural theory of
general view dynamical systems. However for today [1] there is no even a standard definition for an
attractor, all known structural theories concern only to narrow classes of dynamical systems.
Numerical researches of dynamics inevitably demands digitization on space and time, but
depending on parameters of digitization results appear sharply different.

This article — introduction in the approach to a decision of this problem based on
construction of dynamic quantum models (DQM), offered by the author (see [2]). From the thesis,
that quantum effects are caused ineradicable by “white noise”, already the certain mathematical
model of quantum mechanics follows. Dynamics in it is described by the Markov cascades (with
discrete time). This model for Hamiltonian systems is simply connected with traditional one (i.e.
with the Schrodinger equation) and its construction can be considered, as a method of the decision
of spectral tasks. But such model is not connected with Hamiltonian structure in any way, it is
determined for an any ordinary differential equation on any smooth Riemann variety. Obtained thus
non — Hamiltonian quantum dynamics is easier than classical one: DQM is the Markov cascade. It
is well investigated structure with the clear theory, allowing to build effective algorithms of
research for concrete systems. This article is devoted mainly to such task. On the other hand, at
aspiration to zero of fluctuations, i.e. in quasiclassical limit, results of quantum dynamics transform
into statements about corresponding classical dynamics. In such way it is possible to receive, for
example, the full theory of hyperbolic dynamic systems, including the thermodynamic formalism.
In such way the decision of a problem on density of nonwandering points in Anosov systems was
obtain. At last, addressing to reality (according to a paradigm of programming), it is necessary to
recognize, that exactly quantum (instead of classical) dynamics corresponds to the reality, which
objects are connected always with unpredictability.
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Definition of the dynamical quantum model (DQM).
Let p(x) is a n — dimensional smooth vector field on a n — dimensional smooth Riemann
variety M, where x(xi, x2, ..., xn) € R" are local Euclidean coordinates on M, pi(x) € C*(R") (i

=1,...,n). On every phase curve x(t) € M of the dynamical system (DS), generated by this
vector field
dx

—r=p (i=1,..,n), (1)

t
2
consider the integral of the “shorten action” s(t) = j p(x)dx = I”p(z‘)“ dr,  where
x(1) 0

||p(r)||2 =Y p}(r). The value s(t) on each curve x(t), different from a stationary point, is
i=1

diffeomorphically expressed through t and refers to as " optical time “. Let p - such metrics, that
2
s(t) = j dp: dp=|p@)| dt.
x(t)
Further the deduction of dynamical quantum model for DS(1) (at “a physical level of strictness”)

follows. In result we shall obtain the formulation, which then is considered as formal definition. So,
At

the distance d, gone from a point on a trajectory in time At is equal d = I”p(r)”dr =
0

=|p(t,)|-At, where p, = p(z,) — average value (0<t, <Ar). (Certainly, it under condition of
unitary round of a trajectory in time At: points of turn are a special case). Further we assume, that
fluctuations generates by “white noise” & (t), working on configuration space with dispersion D

(t) = o*t, where diffusion factor o> is a constant on a considered time interval. Should pass some
time At while the point will be displaced on such distance d from a starting position which will

exceed the root-mean-square mistake caused & (t) in time At, i.e. || pc”At will exceed VoAt . At

such minimal At |p.[Ar = o/Ar, whence o =|p,| At and, hence,
2
At =2 ).
: |
Here, under the assumption, At — that minimal time interval after which there is an
opportunity to make new measurement which difference from former will exceed an error, i.e. to
receive significantly different measurement. Owing to (2)

2
A= d =

29

p.

c

At
o’ =|p. 2AtzJ.||p(r)||2alr:s(At) . Thus, 1) the time interval between the nearest
0

significant measurements is constant everywhere on a scale of optical time and is equal &*. (In

other words the distance between them under the metrics p is equal o).
2) For this time ““ white noise ” & (t) generates an ineradicable casual error which root-mean-square
deviation is equal d — the distance on a trajectory between the nearest significant measurements.

So, the dynamic quantum model at first shifts each point on phase curve of the given
dynamic system for optical time o> (or on p —length &), and then is displaced casually on the
distance, which is not less, than length of a trajectory from initial up to a new point. The following
strict definition generalizes this description. Definition of quantum model is given for any
dynamical system (1) on any compact Riemann variety in M.

Let G — shift map on phase trajectories (1) for given time At on some set time scale. We
shall consider continuous function q(y,z)>0 (y, ze M), and
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ay,2)>0 < [2-Gy| <d@y), [a(y.2)dz=1, [zq(y,2)dz=Gy, (3)

where d(y) > 0 — continuous function on M. Here q(y, z) sets density of " the local casual
dissipation caused by white noise ”, numbers d(y) are assumed small enough. Then

Definition 1. Dynamical quantum model (DQM) for the given dynamical system (1) we shall
name the Markov process with transitive function

P(y, A) = [q(y.2)dz (AcM).

Having set initial distribution, we shall obtain the Markov process P with this initial
distribution and transitive function P(y, A): if pt is a distribution during the moment t, At—a
time period between two nearest measurements, then DQM sets new distribution P(u) = pe+ac at
the moment of time t + At.

Thus, proceeding from the differential equation (1), we come to the discrete dynamical

system with a time period at least o> on a scale of optical time. At first sight step-type behavior of
time in DQM can surprise: in traditional model of quantum mechanics only spatial variables errors
are taken into account. But, apparently from the DQM deduction, step-type behavior of process of
measurement of time is inevitable consequence from ineradicable casual errors of coordinates and
impulses. Really, a clock or some other device finally is necessary for measurement of time. But as
these measure indications and speeds of there changes are determined inexactly, then also time is
known only with some error.

DQM attractors.

Attractor is the key concept of the theory of dynamical systems. Physical sense of attractor
is that it “ space of the established modes . The point of phase space contains in attractor if it
belongs to the carrier of " a stationary states of system ”, i.e. belongs to a measure, which are not
varying in due course. In simple traditional examples attractor represents the union of final number
of stationary points of phase space and the closed curves on which there are cyclic processes.
However the main interest represents difficultly arranged so-called “strange attractors”. The most
known such example is the three-dimensional attractor of Lorentz's system, used in meteorology. It
have fractional dimension with extremely complex turbulent dynamics, substantially explaining
difficulty of weather forecasting.

Important that for any final Markov chain attractor is determined unequivocally. At
aspiration to zero of diameter of cells — the states of a chain — attractors of Markov chains evenly
converge to the Markov cascade attractor. Formally specified approximation and estimations of
convergence are described by the following statements.

Definition 2. Let phase space M is compact; P is set DQM on M. Stationary (equilibrium)
state of DQM is a probability measure p on M if Pu=pu. A DQM attractor is a union of
carriers of all stationary states of DQM.

Theorem 1 (the Perron — Frobenius theorem for DQM). Let A — M is an invariant set of DQM P,
which is not containing nonempty own invariant subsets. Then there is a unique stationary set |,
which carrier is A. A state p is ergodic. For any DQM state (probability measure) v on A
lim ZP”V = .

k=1

n—o
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Obviously, there is only final number invariant DQM sets Ax on M, which are not containing
nonempty own invariant subsets. Any stationary DQM state on M is a convex combination of
stationary states pux on Ax. So, DQM attractor is determined unequivocally. It can be found
algorithmically since DQM — a Markov cascade — can be approximated by Markov chains.

Definition 3. Let A;i are cells in diameter ¢ of some phase space splitting for the given dynamic
system. Then an ¢ - digitization of DQM with transitive function P(y, A) and an initial state po is
a Markov chain with initial values pi = po( Ai) and with probabilities of transition from Aj in A

1
P(y,A;)du, .
/Llo (Al) yé'.A,- ’
Theorem 2. For all enough small ¢ DQM — distribution p: at the moment t and distribution of
its & — digitization p’ at this time are differ from each other only on size of the order e:

‘(p(/,zt)—(p(,uf) <Ae (0<t<x), where ¢ — "observable”, i.e. the continuous limited function on

M, Ais a constant of DQM.

Thus, DQM attractor is determined unequivocally. As well as for final Markov chain this
attractor consists, generally speaking, of several not intersected invariant (basic) subsets. And basic
sets consists, generally speaking, of several not intersected connected subsets, that DQM transpose
cyclically. It is possible to show, that exactly this cyclic structure explains the spin phenomenon in
quantum mechanics [3].

equal pij =

Algorithm of search for DQM attractors.

Let phase space is split into cells Aj by diameter &/A, where A is a constant from the
theorem 2. Digitization of the Markov cascade induces symbolical dynamics on set of cells A,
more precisely speaking, dynamics of topological Markov chain, for which cells A; are states.
Obtained thus discrete dynamics has the clear structural theory and good algorithms for concrete
systems, and that’s all passes in DQM.

Let’s enter the transitive relation of the partial order on collections of states { Ai }: A; <A,

if there is some trajectory of symbolical dynamics from A;i in Aj. A state A; is returnable if
A; < A; . Returnable states are broken into classes of equivalence: A; ~A; < A; <A; <A;. Then

DQM attractor with accuracy ¢ is consist of classes of equivalence of returnable states. So, if Q
= {Ai} is all phase space of ¢ — digitization H of DQM, i.e. collection of all cells in diameter
/A, then H(Q) o H¥(Q) o H}Q) o ... o HY(Q). Andif H"(Q) = H™(Q), then HY(Q) is an
attractor of ¢ — digitization H, i.e. it’s DQM attractor itself with accuracy ¢ for enough small «.
The following algorithm is based on these reasons.
Here set Q = {Ai} is defined by two following collections.
Collection 1:
1. Number of acell - CNC (i.e. foracell Aj CNC =1).
2. Quantity of cells in which it is possible to get from cell CNC on some trajectory of
symbolical dynamics for one step — CIQ.

3. The list of such cells — ICL.

4. Number of first of them, yet not considered by program — NCN.
Number of cell CNC in the following file 2, putting to a cell in conformity its class of equivalence
of returnable stations — MN.

Collection 2:

1. Number of a cell in the collection — MN.

2. Number of a class of this cell — KN.

3. Number of this cell in the collection 1 — CNC.
Besides the following switches are used: 1) CN — current number of a considered cell; 2) the total
number of the cells already considered by the program — TN; 3) current number of a class
considered by the program — CK. Then algorithm of the program on the set collection 1 receives in
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collection 2 some class of equivalence of the returnable stations for which value KN is maximum.
This class is the DQM attractor itself with accuracy e.

—— | Inputofacollectionl | —=

v
NCN=1, MN=0,KN=0

v
CN=1,TN=0,CK=0
I

Basis cycle

In collection 1 CN=CN-1

A 4

NCN=NCN +1

T

yes

l

CK=KN TN=TN+1 End
In cells of collection 2 with
numbers from MN to TN
KN =CK

MN =TN, KN = CK,
CNC from collection 2 = CNC from collection 1

\ 4

NCN =NCN +1

\ 4
CN=TN+1

Rating of efficiency of the algorithm. Number of operations C for such algorithm simply
proportionally M — the number of cells in image H(Q2). So C <k M <k N, where N - number of
all cells in phase space. Thus the algorithm has linear complexity; the factor of proportionality k is

rather small also.
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1. Introduction

Constraint programming is a powerful method for solving combinatorial (optimization)

problems, which has proven effective and efficient in a wide range of application areas.
CSPs. A combinatorial problem is modeled as a set of variables, representing the objects the
problem deals with, and a set of constraints, representing the relationships among the objects. Such
a combinatorial problem is called a Constraint Satisfaction Problem (CSP). The common case
where the variables can only take values from a finite universe is called a finite domain constraint
satisfaction problem. A constraint programming system implements variables and constraints and
provides a solution procedure for CSPs, which tries to find an assignment to the variables that
satisfies all of the constraints. Clearly, solving CSPs is NP-hard in general, as the satisfiability of
Boolean formulas (SAT) is one instance.

Application areas. Many hard, real-world combinatorial problems lend themselves to
modeling as constraint satisfaction or optimization problems. The Handbook of Constraint
Programming (Rossi et al., 2006) lists example applications in the areas of scheduling and planning,
vehicle routing, configuration, networks (such as power or pipeline networks), and bioinformatics.
Further application areas include computational linguistics (for example Duchier, 1999), as well as
verification (Yuan et al., 2006) and optimization (van Beek and Wilken, 2001) of computer
programs.

Constraint solvers. The success of constraint programming as a field is due to the availability
of effective and efficient solution procedures that can solve these practical problems. This
dissertation concentrates on finite-domain constraint programming, implemented in a propagation-
based constraint solver, based on exhaustive search. This class of solvers has been successful
because of its best-of-several worlds approach. They combine classic Al search methods with
advanced implementation techniques from the Programming Languages community and efficient
algorithms from Operations Research. Furthermore, the Constraint Programming community has
identified global constraints as an important tool to make the structure of constraint problems
explicit and achieve strong propagation. Dedicated propagation algorithms for many different
global constraints are available.

Propagation-based constraint solving. At the heart of a propagation-based constraint solver,
propagators realize the constraints of a CSP by pruning the variabledomains. A propagator removes
values from variable domains that cannot be part ofany solution of its constraint. Propagators for
particular constraints are usually implemented as specialized algorithms. The constraint solver
computes a fixed pointof all propagators, maximizing the amount of inference they can contribute.
It thensplits the problem and solves the resulting smaller problems recursively.

This process of inference is called constraint propagation. As the main inference method in
constraint programming systems, constraint propagation infers that certain values cannot be part of
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certain variable domains any more because they violate some constraint. The entities that perform
constraint propagation are called propagators.

Constraint satisfaction problems are modeled with respect to a finite set of variables X and a
finite set of values V . We typically write variables as X, y, z € X, and refer to valuesasv,w € V.

2. Assignments and constraints

A solution of a constraint satisfaction problem must assign a single value to each variable. A

constraint restricts which assignments of values to variables are allowed. The following definition
captures assignments and constraints.
Definition 1 An assignment a is a function mapping variables to values. The set of all assignments
is Asn := X — V . A constraint c is a set of assignments, ¢ € Con := P (Asn) =P (X — V) (we
write P (S) for the power set of S). It corresponds to a relation over the variables in X. Any
assignment a € c is a solution of c.

Guido Tack (see [1]) bases constraints on full assignments, defined for all variables in X.
However, for typical constraints, only a subset vars(c) of the variables is significant; the constraint
is the full relation for all x ¢ vars(c). More formally, a constraint c is the full relation for a variable
x ifand only Vv eV,Vaec:a[v/x]ec, where a[v/x] is the assignment a’ where
a'(x) =vand a'(y) = a(y) for all variables y # x.

Consequently, the significant variables of ¢ are defined as
vars(c) ={xe X BveV;3Jaec:alv/x] ¢c}

Constraints are either written as sets of assignments, or just stated as mathematical
expressions with the usual meaning. We use the notation - when we want to stress that we mean the
constraint; for example, we write X <y to denote the constraint
ae Asna(x) <a(y) .

3. Domains and constraint satisfaction problems. Propagators

Constraints constitute one of the two crucial ingredients of constraint satisfaction problems.
The other part is the initial set of values that each variable can take. For example in a Sudoku (as
introduced in Section 2.1), each variable must take a value from the set {1, ..., 9}. A mapping
from variables to sets of possible values is a domain.

Definition 2 A domain d is a function mapping variables to sets of values, such that

d(x) < V. The set of all domains is Dom := X — P (V). The set of values in d for a particular
variable x, d(x), is called the variable domain of x. A domain d represents a set of assignments, a
constraint, defined as

con(d)={ae Asn|Vvxe X :a(x) ed(x)}

Said that an assignment a e con(d) is licensed by d.

Definition 3 A constraint satisfaction problem (CSP) is a pair <d, C> of a domain d and a set of
constraints C. The constraints C are interpreted as a conjunction of all ¢ € C and are thus equivalent
to the constraint {a < Asn|VvceC:aec}. The solutions of a CSP d, C are the assignments

licensed by d that satisfy all constraints in C, defined as
sol(<d,C>)={aecon(d)|VvceC:aec}.

Propagators. The basis of a propagation-based constraint solver is a search procedure, which
systematically enumerates the assignments licensed by the domain d of a CSP <d, C> .

For each assignment, the solver uses a decision procedure for each constraint to determine
whether the assignment is a solution of the CSP. Enumerating all assignments would be infeasible
in practice, so in addition to the decision procedure, the solver employs a pruning procedure for
each constraint, which may rule out assignments that are not solutions of the constraint.
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These two tasks, the decision and the pruning procedure for a constraint, are realized by
propagators. Each propagator induces a particular constraint. A propagator decides for a given
assignment whether it satisfies the induced constraint, and it may prune those assignments from a
domain that do not satisfy the constraint. Interleaving propagation and search yields a sound and
complete solution procedure for the CSP. It is complete, because only assignments that are not
solutions are pruned by the propagators, and all remaining assignments are enumerated. It is sound,
because for each of the enumerated assignments, the propagators decide whether it is a solution.
The formal definition of propagators author (see [1]) developed below captures the minimal
properties that are required in order to get a sound and complete solver. In this way, this model
differs from the definitions usually found in the literature. Furthermore, knowledge the
characterization of propagators by unique induced constraints is novel. Authors define propagators
in terms of domains. A propagator is a function p that takes a domain as its argument and returns a
stronger domain, it may only prune assignments. If the original domain was an assigned domain
{a}, the propagator either accepts it (p({a}) = {a}) or rejects it (p({a}) = 0), realizing the decision
procedure for its constraint. In fact, each propagator induces a unique constraint, the set of
assignments that it accepts. To make this setup work, we need one additional restriction. The
decision procedure and the pruning procedure must be consistent: if the decision procedure accepts
an assignment, the pruning procedure must never remove this assignment from any domain—this
property is called soundness.

Definition 4 A propagator is a function p € Dom — Domthat is:

« contracting: p(d) < d for any domain d
+ sound: for any domain d € Domand any assignmenta € Asn, if {a} < d, then

p({a}) = p(d)

The set of all propagators is Prop. If a propagator p returns a strictly stronger domain
(p(d) = d), we say that p prunes the domain d. The propagator p induces the constraint cp defined
by the set of assignments accepted by p:

¢, ={ae Asn| p({a}) ={a}}

Soundness expresses exactly that the decision and the pruning procedure realized by a propagator
are consistent. A direct consequence is that a propagator never removes assignments that satisfy its
induced constraint.

Propagation problems. Propagators were defined as a refinement of constraints—each

propagator induces one particular constraint, but in addition has an operational meaning, its pruning
procedure. Its possible define the operational equivalent of a CSP, a propagation problem.
Propagation problems realize all constraints of a CSP using propagators.
Definition 5 A propagation problem (PP) is a pair <d, P> of a domain d and a set of propagators P .
The induced constraint satisfaction problem of a propagation problem <d, P> is the CSP
<d{c,|peP}>. The solutions of a PP <d, P> are the solutions of the induced CSP,
sol(<d,P>)=sol(<d,{c, | pe P}>).

The set of solutions of a PP d, P can be defined equivalently as
sol(<d,P>)={ac Asn|VpeP:p({a}) ={a}}, just applying the definitions of induced
constraints and solutions of CSPs.

Existence of strongest and weakest propagators. Propagators combine a decision procedure
with a pruning procedure. While the decision procedure determines the constraint a propagator
induces, there is some liberty in the definition of the pruning, as long as it is sound. Thus, there are
different propagators for the same constraint, and they can be arranged in a partial order according
to their strength:

Definition 6 Let pl1 and p2 be two propagators that induce the same constraint. Then p1l is stronger
than p2 (written p, < p,) if and only if for all domains d, p,(d) < p,(d).
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Propagation as a Transition System. A propagation-based solver interleaves constraint
propagation and search, where constraint propagation means to prune the domain as much as
possible using propagators, before search resorts to enumerating the assignments in the domain.
Propagating as much as possible means, in the context of propagation problems, to compute a
mutual fixed point of all propagators.

Transitions. Let <d, P> be a propagation problem. If there is a propagator p e P that can
prune the domain d, that is, if p(d) = d, then applying p yields a new, simpler propagation
problem, <p(d), P> . Soundness of p makes sure that the new problem has the same set of solutions
as the original problem, sol(< d, P >) =sol(< p(d),P >).

A propagation problem thus induces a transition system, where a transition is possible from a
domain d to a domain d'c dif there is a propagator p € P such that p(d) = d’ . Written such a
transition

dl-p—d
Figure 1 shows how the transitions from a given initial domain d may look like.
Definition 7 Let d be a domain. A transition d |—p — d' with a propagator p to a domain d’ is
possible if and only if d’ = p(d) and d'c d. The transition system of a propagation problem <d, P>
consists of all the transitions that are possible with propagators p € P , starting from d. A terminal
domain, that is, a domain d such that there is no transition d |—p — p(d) for any propagator p € P
, Is called stable.

Written d = d' if there is a sequence of transitions that transforms d into a stable domain d’
. This sequence is empty, d = d, if d is stable.

di—Pis —»d

7NN

N
'Q P2 <2,

d— P2 —» d>

g P
R Y"Y

d,; — P1 —» d,'w

Example (Transitions) Let d be a domain such that d(x) = d(y) = d(z) ={1, 2, 3, 4}, and
assume three domain-complete propagators such thatcpl =x<y,cp2=x+y=z,andcp3=y<z
. Then Figure 3.1 shows the transitions that are possible for the propagation problem d, {p1, p2, p3
} . The transition system has a unique stable domain d6 . The values of the domains are

dl (x)={1, 2, 3}
dl(y) ={2, 3, 4}
dl(z) =41, 2,3, 4}
d2 (x) ={1, 2, 3}
d2 (y) ={1,2, 3}
d2 (z2) ={2, 3, 4}
d3 (x)={1, 2, 3, 4}
d3 (y) ={1,2 3}
d3 (z) =42, 3, 4}
d4 (x) ={1, 2, 3}
d4 (y) ={2, 3}

d4 (z2) = {3, 4}

d5 (x) ={1, 2}

d5 (y) ={2, 3}
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d5 (2) = {2, 3, 4}
d6 (x) = {1, 2}
dé (y) ={2, 3}
d6 (2) = {3, 4}

The transition system of a propagation problem is non-deterministic, as there are many
possible chains of propagation that result in a stable domain.

Implementation of the above methods for creating Propagation-based constraint solver may
by means of IMS - insertional modelling system, created at the Glushkov Institute of Cybernetics.
(see [2]). Earlier in the article ICTERI 2011 conference (see [3]) was described by means of the
implementation of constraint programming in IMS. This article briefly outline the main points of
the general theory of IMS and a prototype implementation of the propagation-based constraint
solver. The main theory of IMS is based on theory of agents and enviroment. Its implies existence
of insertion procedure, which can change the state of enviroment by acting it with agent.The main
different in implementation of constraint programming and propagation-based constraint solver is in
insertion procedure. In propagation-based constraint solver insertion procedures should interleaves
two action -
propagation and search, so it could be implement in two different agents with rewritten insertion
procedure which should use it together in controlled parallel interaction.
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YAK 004 : 378.4

METO/JOJIOrHYECKHE U IIPOT'PAMMHBIE OCOBEHHOCTH
HCIIO/TIB30OBAHHUA COIIHA/IBHBIX CEPBUHCOB B CUCTEMAX
AHCTAHIUHOHHOI'O OBYYEHHUA

I'nenxoBa O.A., JIsaxkyTun B.B.
XepCcoHCKMH IoCcCyAapCTBEHHbI YHUBEPCUTET

B cmamve paccmampusaromcs memooonocuyeckue U NPOSPAMMHblE  0COOEHHOCMU
UCNONBL3068AHUSL COYUAILHBIX CEPBUCO8 8 CUCIEMAX OUCTNAHYUOHHO20 00YYeHUs.

Knwuesvle cnosa: oucmanyuonnoe obyuenue, COYUANbHbIE  CEPBUCHL,  CUCTEMA
OUCMaHyuoHHo2o 0oyuenus, sudxcem, API, JSon.

BBenenne

B cBsizu ¢ OypHBIM pa3BUTHEM W AKTHBHBIM HCIOJIB30BAHUEM PA3THYHBIX COIMAIBHBIX
CEpBUCOB BO BCEM MMpE, BO3HUKIM HPEANOCHUIKH K MPUMEHEHHUIO UX B yUeOHOM IIpolecce, Kak B
TpagIUuIMOHHONH Qopme oOydeHHs, TaKk H B JAUCTAHOUOHHOH. Cremyer OTMETHTh, YTO
JUCTAaHIIMOHHOE 00yUYeHHE TaKKe CTAHOBUTHCS MOMYJISpHOM Gopmoit 00yueHust Bo MHOrux BY3ax
VYkpauHbl. BOTBIIMHCTBO YHUBEPCUTETOB BHEAPSIOT AUCTAHIIMOHHYIO (JOPMY B IPOIIECC 00YUEHUS,
B 3a0YHOU WJIM 3KCTEPHATHOU (hopMe 0OyueHUsI.

TonukoM K BHEIPEHUIO COLMAIBHBIX CEPBHCOB B YUYEOHBIN MPOIECC MOCITYKWI TOT (axT,
YTO MHOI'HME I0JIb30BaTeNu IiobanbHOM ceTu INternet mpoBoIAT JOCTATOYHO MHOTO BPEMEHHU B
COIIMAIIBHBIX CETSIX, UM 3HaKOM MHTEp(QEic TaHHBIX CEPBHCOB, 1 OHU T'OTOBBI 00YyYaThCs B TAaHHOH
cpene. B cBs3u ¢ 3TUM, BO3HUKAET MOTPEOHOCTh BO BHEAPEHUH COLIMAIBHBIX CEPBUCOB B IPOLIECC
00y4eHHs, B TOM YHUCIIC B CHCTEMBI IUCTAHIIMOHHOTO 00y4eHUSI.

Crnenyer OTMETUTh, YTO COLIMANIbHBIE CEPBUCHI HAIIPABJIEHBI HA MOCTPOEHHE COOOIIECTB B
riobansHOM cetu Internet mronelt co cxoxumu uHTepecamu. [Ipu MCHOIB30BaHUU COIMAIBHBIX
CEpBUCOB MOJIb30BaTEIb MOKET BOCIOIB30BATHCS CIEAYIOIINMHU BO3MOKHOCTSMHU:

® CO3JaTh JMYHYIO CTpaHUIly, TJ€ yKa3aTh CBOW JaHHBIC (aTy pPOXKICHHS, MECTO
)urtensctBa, PO u T.11.);

e 1100aBUTH ceOsi B COLMANbHBIE T'PYMIbI: MecTa y4eObl, OTJbIXa, pabOThl, CIYyXOBI,
TPYIIIIBI IO HHTEPEcaM;

e HaWTH 3HAKOMBIX (Jpy3eil) o rpynnam U HHTepecaM U JOOaBUTh «B JIPY3bs»;

® BECTHU IEPENHCKY C MOMOUIbI0 0OMEHA BHYTPEHHUMH COOOIEHUSIMHU C APY3bSIMU WIIN
HOBBIMH 3HAKOMBIMU;

® TpocMaTpUBaTh, KOMMEHTHpPOBATh M OICHMBATH (oTorpaduu, BHIALO U ayIHO,
3aMEeTKH, BAKAHCUU H T.]I.;

® OTCIIeKMBATH BCE U3MEHEHUS MH(OPMAIMU O APY3bsIX U ASUCTBUS ApYy3ed U IPyIII €
MIOMOIIIBIO JIEHThI COOBITHIA;

JlocTyn K COLMANBHBIM CETSM MOXXET OCYHIECTBISITHCS TOJBKO 3aperuCTPUPOBAHHBIMHU
MOJIb30BATEIISIMH.

OTMeTHM pyCCKOSI3bIUHBIC KPYITHEHUIITNE CONMATBHBIC CETH:

e B KoHrtakre;

e OJHOKJIACCHUKH.IU;

e Moii Kpyr;
AHTTIOSI3BIYHBIE CEPBUCHI:

e Facebook;

o Last.fm;
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e MySpace;

Ha cerognsimiauii 1eHb OCTPO CTaia MOTPEOHOCTH B MCIOJIB30BAHUN COIMATBLHBIX CEPBUCOB
B y4eOHOM Tmpoliecce. BONBIIMHCTBO TperoaaBaTesieil KelalT «UATH B HOTY CO BPEMEHEM» U
AKTUBHO MPUMEHSTh COLIMAJIbHBIE CEPBUCHI BO BpEMs TPOBEJACHUS KYPCOB.

TakuMm 00pa3zom, BOSHUKAET MpobIeMa UCTIOIb30BaHUS PA3IMUHBIX COIMATBHBIX CEPBHCOB B
MPOIIeCcCe TUCTAHIIMOHHOTO OOYYCHUS, a TAKXKE BHEAPECHHUE MPOTPAMMHBIX BHHKETOB COIMATBHBIX
ceTell B CUCTEMY IUCTAHIIMOHHOTO O0YyYEHUSI.

Jannas npoOiemMaTHKa U3y4aeTcsi MHOTMMH OTE€YECTBEHHBIMU U 3apyO€)KHBIMU YYCHBIMH,
METOJIMCTaMH, negaroramu, TakuMu kak Kyxapenko B.H., beikos B.1O., Cuporenxo H.I', boraukos
FO.M.[1], u op. Onnako, naHHAasg TEMATHKA €I11€ HE MOJHOCThIO UCCIIEIOBAHA, YTO CBUJIETEIILCTBYET
00 ee aKTyalbHOCTH W HEOOXOJAMMOCTH JAIBHEUIINX TEOPETHUYECKUX M TPAKTHUYECKUX
HUCCIIEIOBAHUI B TaHHOU 00JIACTH.

HNuTerpanusi mporpaMMHBIX BHIKETOB rpynn couuanbHoii cetn «BKonrTakre» B

CHCTEMY JUCTAHIMOHHOIO 00yueHus «XepcoHCKUi BupryaabHblii YHUBepCHUTET)

B Hameil cratbe Mbl paccMaTpUBaeM CUCTEMY MHTEIPAllid U B3aUMOCBS3H, IPOTrPAMMHBIX
BU/KETOB  COI[MAIBHBIX CETed C CHCTEMOM JHMCTAaHIMOHHOTO oOydeHus «XepCOHCKUM
Bupryansnslii YHUBEpCHUTETY.

CucremMa AMCTaHIMOHHOTO OOy4eHMsI «XEpCOHCKUU BHUPTyaibHbIA yHHBepcuteT» (CO
XBY) (http://dls.ksu.kherson.ua/dls/Default.aspx?l=1) sBisercs COBpeMEHHOW WHTETPUPOBAHHOM
CUCTeMOH pa3paboTKu yueOHBIX MaTepUajIoB U MPOBEACHUS 3aHATUI MO Pa3TUYHBIM JUCHHUILTHHAM
B TPYIIIAX 1O TEXHOJIOTUU AucTaHimoHHoro ooyuenus. CJIO XBY pa3paborana Ha COBpEeMEHHOM
TEXHOJIOTUYECKOH OCHOBE COTJIaCHO MeXAyHapoaHbiM ctanaaptam IMS u SCORM.

Camas pacnpocTpaHEHHOM Ha CErOIHAIIHUN JIeHb SIBJISETCS conmanbHas cetb «BKonTakre»
(http://vk.com). ExxenHeBHO 3TOT caift noceniarot 6oiee 7 000 000 yenoBexk.

Heo6x0auMo 0oTMETHTH OCHOBHBIE OCOOCHHOCTH JIAaHHOM CETH:

- BO3MOXXHOCTh MYOJIMKAIlMM BHJEO W ayAHO3amlucei, a Takke HEOrpaHUYEHHOE
Ko4uecTBO pororpaduii u poToaTrOOMOB;

- OpraHu3alys BCTpeY U IPYMI 110 HHTEepeECcaM;

- BO3MOXXHOCTb OTMETUTHh Ha (oTorpaduu wWIM BHUAEO YEIOBEKA, C IOMOIIBIO
CIEIMAJIBHOTO MHCTPYMEHTA;

Cnenyer OTMETUTh, YTO COL[MAJIbHBIE CceTH, B ToM uucie «BKoHTakTe» BO3MOXKHO
UCMOJb30BaTh B Ipolecce oOydyeHHs, B TOM 4YHUCIE M B JAUCTAHIMOHHOM oOydeHuu. JlaHHyrO
COLIMAJIbHYIO CETh BO3MOXKHO HCIIOJIb30BATh B KypCce AMCTAHLIMOHHOTO OOy4YEHUS Ul HAMCAHUS U
00CYXXJI€HHUS] TPOEKTOB, KYPCOBBIX, JUIIJIOMHBIX PalOT, a Takke g padOThl B MaJlbIX IpyIIax.
[IpenoaBaTens MMEET BO3MOXKHOCTH pasMellaTh pa3iMyHble OOBSABIECHHS, HOBOCTH, CO37aBaTh
TeMbl OOCYXJeHHl Ha ¢Qopyme U 3arpyxaTb H300paKeHUs, ayauo U BHJeO ¢ainbl i
JambHEMIIero KOMMEHTUpoBaHMs U oOcyxnaeHuss [3]. CTyneHTbl HMEIT BO3MOYKHOCTh
KOHCYJbTHPOBaThes ONnline ¢ nmpenonasarenem, 00CYXaaTh BO3HUKIIHE TPOOJIEMBI U T.]1.

B CJO XBY wucnons3yercst Bumker «BKontakte Community», KOTOpsIii cchuiaeTcsl Ha
CO3JIaHHYI0 Tpynny B couuainbHo cetn «BKoHTtakTe». JlaHHBIA NpPOrpaMMHBIA  BUIDKET
pacnonaraercs Ha riaBHoi crpanune CJJO XBY, a Takxke Ha cTpaHuULE TPYIIIbl JUCTAHIIMOHHOTO
Kypca. OH MOeT ObITh UCIOJIB30BAaH B KypCe NUCTAHIIMOHHOTO OOY4YEHHS CIIEAYIOIUM 00pa3oMm:
MOJIb30BaTEIM, KOTOpPbIE YK€ COCTOST B rpymmne «JlucrtaHnuoHHOe oO0ydeHue «XepCoHCKUi
rocynapctBeHHbIl yHEBepcuTeT»» (http://vk.com/club23235364) B conmansHo# cetn «BKoHTakTe»
He 3axoag Ha CIIO XBY moryT ObITh B Kypce MOCIEIHUX COOBITHI: HOBOCTEH, OTKPBITUS HOBBIX
KypcoB, GOpMUPOBaHUS TPy, IPOBEIECHUS TECTUPOBAHUS U T.1. Takum 0OpazoM, MporpaMMHbIN
BU/DKET CIOCOOCTBYET TNPUBJICUEHHIO HOBBIX IOJIb30BaTelel K OOyYEeHHIO C TOMOIIbIO
JTUCTAaHIIMOHHOW (DOPMBI, a TaKXkKe K akTUBHOMY Hcnoab3oBanuio C/10 XBY.

Jns nonkmovyeHuss Monyns rpymnmnsl «BKoHTakTe» HeoOXonumMo MepedTd B MacTep
cozmanust BumKera rpymmbl (Community) na caiite «BKonTakre» pasgen «pa3paboTUrKam»
(http://vk.com/developers.php). BBectu B moje agpeca CChIIKY Ha HEOOXOJUMYIO TPYIMIY, 3aTeM
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BbIOpAaTh THUIT KOHTEHTa KOTOPBIA Oyner oTroOpaxkaTbcs B BUIDKeTe. B MacTepe nu3aiiHa cTpaHuMIl
CJ1O XBY Heo0X0auMo BCTaBUTh CTCHEPHUPOBAHHBIN KOJ M3 MacTepa co3maHus BuUmxkeTa. [locme
BBITIOJIHEHUS TAHHOTO aliTOPUTMa JACHCTBUN BUIKET pa3meniaercs Ha ctpanunax CO XBY.

Hwuxe npexncrabineHa cxemMa CUCTEMbBl MHTETPALMKM NIPOTPAMMHBIX BHJDKETOB COLIMAIBHBIX
CeTel B CUCTEMY JUCTAHIIMOHHOTO 00Yy4eHUsI «XEPCOHCKUIN BUPTYaJIbHBII YHUBEPCUTET».

COo XBY

<<Include>>

BuakeT BKoHTakTe

HTTP JSON GET 3anpoc

YyebHoe

obecneyeHne
Ccblinka Ha rpynny BKoHTakTe

Internet

Fuitier BKoHTakTe

Puc. 1. Cucmema e3aumoodeticmsus coyuanvuwix cepsucos u C/JO XBY

MuTerpanusi nporpaMMHOro Bukera TWwitter B cucTeMy THCTAHIIMOHHOTO 00Y4eHHSI

«XepcoHCcKUil BupTyaJbHbIi YHUBEPCUTET»

CoumanbHbiii  cepuc  Twitter  (www.twitter.com) oOTHOCHTCS K  MHKPOOJOTHHTY.
MukpoOiaoruar — 3710 gopma OJIOrMHra, MO3BOJISAIONIAs MMOJb30BATENsAM MYOJIMKOBATh KOPOTKHE
3aMeTKH, coobmieHus (pasmepom 10 140 CUMBOIIOB).

Wurepuer cepsuc Twitter Moxker ObITh PUMEHEH B Mpoliecce 00y4YeHHUs, B TOM YKCJIC U B
aucTaHIMOHHOM. Tak, Hampumep, mpenojaBarenb (TBIOTOp) B Ipolecce MPOBEACHUs
JMCTAaHIIMOHHOTO Kypca MOXET HCIOJbh30BaTh Twitter B KadecTBE OIOBENICHHS CIyIIaTenen
(MOANMUCAaHHBIX Ha MUKPOOJIOT ThIOTOpA) 00 M3MEHEHMSX WIM OOHOBJICHHUSAX B y4eOHOM Kypce.
[IpemoaBaTens C MOMOIIBIO JAHHOTO CEPBHUCA MOXKET MTPOBOJIUTH JIUCKYCCUU Ha KaKUE-JINOO TEMEI,
OCYILECTBISATH MUKPOBCTPEUH (KOH(EPEHLIMN) CO CTYyAEHTaMH, NMPEIOCTABIATh CTYJEHTAaM CChUIKU
Ha TT0JIE3HbIC NCTOYHUKH HEOOXOMMBIE B Y4€OHOM TPOIIecce, MPOBOIUTH OMPOCHI H T.II.
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B cucremy nucranumonnoro obyuenuss XBY Twitter BHeApsieTcst B BUIE JICHTHI HOBOCTEH
Ha riaBHoM crpanune CJIO XBY, rme Oymer BO3MOXXHOCTH TIOJB30BATENIIM OTCIICKUBATH
pa3IUYHbIC HOBOCTH, OOHOBIICHUS, OCYILIECTBIIIEMBIC Ha CAliTe U T.1.

[Touck «TBUTOB» OyJEeT BBINOJHATHCS IO X€UI Tery. Xeml Ter - CHelualibHas MeTKa s
coobmenuii B Twitter, mo3Bossironiast 00beIUHUTH Pa3HOOOPa3HbIE COOOIICHHS OT Pa3HbIX aBTOPOB
B €IMHOE CMBICIOBOE Iienoe. CucoK «TBUTOBY», Ha rinaBHO# crpanuiie CJIO XBY, oOHoBnsercs
kaxaeie 10 cexynn. s oTmpaBKku coOOIICHHsS TIO crienuaibHOMY XemTery XBY, BHU3Y cnucka
cooO1IeHuit, OyneT HaXOAWTHCS CTaHAAPTHBIA KOMIIOHEHT OTIIPaBKU COOOLICHHS C 3a/JaHHBIM
xemreroM. C NOMOIIbIO JAHHOTO KOMIIOHEHTA, TOJIBKO 3apErUCTPUPOBAHHBIE N10JIb30BATEIN MOTYT
nob6asuth cBoe MHeHue o C/IO XBY, 3amath Bompoc npernogaBaTento W T.4. CamMa TEXHOJOTHS
3arpy3ku cooOIIeHui B cHUcOK peanmusyercs depe3 RestAPI cucremsr Twitter. B mannom API
KJIMEHT TT0JTy4aeT OTBET ¢ cepBepa B hopmate JSON.

[Mnardpopma Twitter mpemocraBisier mocTyn K 0a3e NaHHBIX COOOIICHHH («TBUTTOBY), C
nomoinbio BHemHero API. Kaxnprii API siBisieTcst onpeneneHHo# yacThio cuctemMbl Twitter [7].

Twitter mst BeO-caiitoB (TFW) [9] mpencraBiser coboift Habop NPOIYKTOB, KOTOPBIi
MO3BOJISIET JIETKO MHTETPUPOBATH BeO-caiiThl B cuctemy Twitter. JlaHHBINM cepBHC BKIIOYaeT B ceOs
TakM€ KOMIIOHEHTbl KaK KHONKa «TWeet», KoTopas IO03BOJSET IOJIb30BATENI0 OTIPABUTh
(«TBUTHYTH») CCBUIKY Ha MOHPABUBIIYIOCS CTPaHUIy BCEM CBOUM MOANHUCYUKAM. JlaHHBIN
KOMITOHEHT CIIOCOOCTBYET MPUBJICYEHUIO Ha CAlT HOBBIX I10JIb30BaTENIEH.

CepBuc Search APl [10] npeaHasHaueH i TOHCKAa IOJb30BATEIEM HEOOXOIUMOI
uHpopmanuu B cucreme Twitter. Search API cepBuc BkiIrouaeT B ce0si HaXOXKIEHHE MHOXKECTBA
COOOIIIEHUH, KOTOpbIE COAEP)KAT OINpe/AeTICHHbIE KIIYEBBIE CIIOBA, HY)KHBIX MOJ30BATENCH, WU
COOOMICHN KOHKPETHOTO IOJIb30BaTEIIs.

CepBuc REST API [7] mo3BomsieT pa3paboTyMkaM MOIYyYUTh AOCTYN K HEKOTOPBIM U3
OCHOBHBIX MPUMUTHBOB TWitter B Tom umcie k nate, oOHOBJICHHUIO ONline craryca mosibp30BaTess, a
Takke JoCcTyn K uHopmanuu o mnosb3oBareisx. braaromaps REST API, monb3oBarens Moxer
CO3lIaBaTh M OTIPABIIATH COOOIICHUS («TBUTB») B cHcTeMy Twitter, oTBe4aTh Ha COOOIICHUS
(«TBUTHI»), TIepeciaTh COOOIIEHUS APYTUM TOJTB30BATEISIM.

TekcroBbiii popmar odmena manueiMu JSON http://www.wisdomweb.ru/AJAX/json.php,
OCHOBaH Ha JavaScript 1 0OBIYHO MCIOJIB3YEMbI UMEHHO C 3THM S3bIKOM. [IJIi MHOTHX SI3BIKOB
CYIIIECTBYET TOTOBBIN KO JJIsi CO3aHus M 00paboTku AaHHBIX B (hopmaTe JSON.

3a cuér cBoel JaKOHWYHOCTU 1o cpaBHeHUIO0 ¢ XML, ¢opmar JSON moxer ObiTh Oonee
MOAXOJALINM /Il CepUATU3alUU CIOXKHBIX CTPYKTYp. Eciu roBoputh 0 BeO-NPUIOKEHUSIX, B
TaKOM KJIOUE OH YMECTEH B 3a/1a4ax OOMEHa JJaHHBIMU KakK Mexy Opay3epoM u cepBepoM (AJAX),
TaKk U Mexay caMumu cepepamu (nporpammusie HTTP-untepdeiicsr).

[Tockonbky JSON mpencrtaBisieTcsi CHHTAKCMYECKHM TMPaBHIBHBIM (parMeHTOM KoJia
JavaScript, mpocteitimm criocodbom pazbopa JSON-manHbIX B JavaScript-mporpamme sBIISIETCS
UCMOJb30BaHUE BCTpoeHHON B JavaScript ¢ynkium eval(), koropas mpeaHa3HaueHa MAJs
BhITIOJIHEHUST  JavaScript-Beipakenuii. [lpu 3ToM moaxome OTHmagaeT HEOOXOAUMOCTh B
HCIIOJIb30BaHUU JONOJHUTENIBHBIX IaPCEPOB.

Kak ©Oonee Oe3onacHas anpTepHatuBa eval() Oblla mnpemyiokeHa HoBas (yHKIUS
parseJSON(), ciocobnast oOpabaTsiBaTh Tobko JSON-ganHble. B HacTos1Iee Bpemst OHa IOCTyIHA
Kak ombnmoTeka JavaScript u Oyner BkiroueHa B msATyro peaakiuio ECMAScript.

BoiBoabl

B crathe paccMOTpeHBI METO/0JIOTUYECKHE U TEXHOJOTMYECKHE OCOOCHHOCTH U METOJbI
BHEJIPEHUST W UCIIOJIB30BAaHUSA MPOTPAMMHBIX BHJIKETOB COLIMAIBHBIX CETEH B CHUCTEMY
JIMCTAHIIMOHHOTO  0o0ydeHusi «XepcoHckudd BupryanbHblii  YHuBepcuter». PesynbraTom
UCCIIEIOBaHMs SIBJSIETCSl BHEAPEHHWE B CHUCTEMY JUCTAHIIMOHHOTO OOyudeHus «XepCOHCKUM
BupryanpHblli YHUBEPCUTET» MPOTrPaMMHBIX BHDKETOB COLUAIBHBIX CETEM M HCIIOJIIB30BAHHUE HMX
(YHKIIMOHATIBHBIX BO3MOXHOCTEH NIl OCYLIECTBICHUS 3((EKTUBHOIO Mpoliecca AUCTaHIIMOHHOTO
o0OyueHusl.
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KTACH®IKAIIA TA KPUTEPII BHEOPY IIPOTPAMHHX 3ACOFBIB
JUIA ®VHIAMEHTAIIBALIT IIATOTOBKH BAKAJTABPIB
IH®OPMATHKH 3 THOOPMATHYHHAX JUCITATIITH

Koryr V.11
IncruryT IndopmaniiiHux TexHoI0rii i 3ac00iB
HaByanHsa HAIIH Ykpainu

Y ecmammi npoananizoeano pisni nanpamu Gynoamenmanizayii ingpopmamuynoi oceimu,
BU3HAUEHO Kpumepii 6ubOpy npozpamHux 3acodie AKi O0YiIbHO BUKOPUCMOBY8AmMU OJisl Ni020MOBKU
bakanaspie inpopmamuxu. Ilpoananizoeano nowsmms cucmem KOMN 10OMEPHOI mMamemMamuxku ma

YMOBU eDEeKMUBHO20 BUKOPUCAHHA OAHUX CUCMEM Y HABUAIbHOMY HNpoOYeci bakanaepis
iHhopmamuku npu usuerHi HHOPMAMUUHUX OUCYUNILIH.
Knrouoei cnoea: ¢ynoamenmanizayis oceimu, IHGOpMaYiiHO-KOMYHIKAYITIHI

KOMNemeHmHOCmi, Kpumepii 6ubopy npocpamHux 3acobie, cucmemu KOMN 1OMEPHOT MameMamuKy,
npoghecitina niocomoska 6akaia8pis iHhopmMamuxu.

Axmyanvuicms. B yMOBax pMHKOBOI €KOHOMIKH BiZIOYBA€THCS MOCUIICHHS! KOHKYPEHIIIT cepent
BUITyCKHUKIB BH3, 110 3yMOBIIOE BHCOKI BUMOTH JI0 SIKOCTI MIATOTOBKHU (axiBiliB. JlOCATHCHHS
BHCOKOTO CTyIeHs mpodecioHanizMy MaiOyTHiX OakanaBpiB iH(GOpPMATHKH MOXIIMBE JIHIIE 32
YMOBH BiANOBITHOI (yHJAMEHTAIBHOI OCBITH, TOMY JJIs SKICHOI MiATOTOBKU (paxiBIiB HEOOX1IHO
MOCWJICHHSI ii MaTeMaTW4HOl CKiIagoBoi. Ilpomec HaBYaHHS MOBHMHEH MaTH Ha METI IOETAITHEe
dbopMyBaHHS y CTYICHTIB BIAMOBIJHOI CHUCTEMH 3HaHb, BMiHb Ta HaBHYOK, (HaXOBHUX
KOMIIETEHTHOCTEH, Y TOMY 4HClli iH()OpMaliifHO-KOMYHIKAIIITHIX KOMIETEHTHOCTEH.

Ilocmanoseka npoénemu. Y 3B’S3Ky 3 LIUM 3pOCTAa€ 3HAUYEHHS TINTMOOKUX Ta KOMIUIEKCHUX
(¢byHIlaMeHTaJIbHUX 3HAaHb 3 IHPOPMATUUHUX JAUCLUHUILIIH, 110 MAIOTh OTPUMATH CTYIEHTU B IPOLEC]
OCBITH, YJOCKOHAJICHHSI METO/IB BUKJIAJaHH] 1H(MOPMAaTUUYHUX AUCUUIUIIH HUIAXOM 3aCTOCYBAaHHS
CKM sk 3aco0y HaBYaIbHOI AISUIBHOCTI.

Cmyninys  po3pooku npoénemu. 3actocyBanHs 3aco0iB  IKT 'y HaBuanHi s
(¢yHaMeHTaJIbHOT MIATOTOBKM MaiOyTHIX OakanaBpiB iH(popmatuku posrasaanu M.l XKanpaxk,
T.I1. Kobuneuuk, H.B. Mop3ze, }0.C. Pamcekuii, C.0.Cemepikos.

Memotrwo pobomu €: aHai3 ICHYIOUHMX HAyKOBO-METOJMHMX IMIIXOMIB IIOJ0 BUKOPHUCTAHHS
CKM sk 3aco0y ¢pyHnameHTanizanii HaB4aHHs 1HPOPMATUUHUX JUCLIUILTIH.

Buknao ocnosnozo mamepiany. ®@ynoamenmanizayisi iHgopmamuyHoi oceimu - 1€
TISUTBHICTh  BCIX CYO’€KTIB  OCBITHBOTO TMIPOLIECY, CHpPSAMOBaHA Ha MIJBUIICHHS SKOCTI
(GyHIaMeHTaJIbHOI MIATOTOBKHM CTY/IE€HTA, MOr0 CHUCTEMOYTBOPIOIOUMX 3HaHb 1 BMIHb Y Taiys3i
iHpOpMATUKH, IO HAJalOTh MOXIHUBICTH C)OpPMYyBaTH SKOCTI MHCJIEHHS, SKI HEOOXITHI s
MOBHOLIIHHOT JisSUTBHOCTI B 1H(GOpMaliiHOMY CYCHIIBCTBI, U1 AWHAMIYHOI aJanTaiii JIOJUHU 10
I[BOTO CYCIIJIBCTBA, JUI ()OPMYBaHHS BHYTPIIIHBOI MOTPeOH B Oe3mepepBHOMY CaMOPO3BHUTKY Ta
CaMOOCBITH, 3a paxyHOK BIIMOBIAHMX 3MIiH 3MICTy HaBYAJbHHUX JUCIHUIUIIH Ta METOJOJOTI]
peautizariii HaB4agbHOTO Tporecy. (3a CemepikoBum C.O. )[12].

Ho 6noky ¢yrmamentanpaux iHGopMmatnunux aucuumuiiH  O.I. CMmomsHIHOBa BiJIHOCHUTH:
«Teopemuuni  ocnosu  ingpopmamukuy,  «llpoepamysanusny,  «/locnioxcenna  onepayiiiy,
«Ingpopmayitini cucmemuy, «Teopis anecopummisy, « OcHou MIKpOeNeKMPOHIKYU MdA apXimeKmypa
komn romepiey. H.B. Mop3e n0 3micTy (QyHIaMEHTaJIbHOI MiATOTOBKM BYMTENS iHPOPMATUKU
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BITHOCUTH TaKi PO3JAUIH: Meopemuyri OCHO8U IHQOPMAMUKYU, Meopis ancopummis, CmpyKmypu
O0aHux, MexHouo2isi po3pOOKU NPOSPAMHO20 3aDe3nedents, apxXimekmypa KOMN 10mepHux cucme,
NpPOSPaAMYBAHHs, KOMN IOmepHa 2cpagika, onepayiuui cucmemu, iHpopmayitni cucmemu, 0aszu
oanux i iHGhopmayiinull NOWyK, cucmemu WmMyyHO20 [HMeNeKmy, KOMN 10omepHe MOoOent08aHHs,
amaniz i MOOen08aHHs cucmem, OUCKPEemHA MamemMamukda, meopemuyne npocpamyeanHs,
coyianvHa iHgopmamuka, Komn tomepui KoOMyHiKayii i mepedici, enobanvra mepedica Inmeprnem,
npoepamua indicenepin. ABTopu «Computing Curricula 2001: Computer Science», aHali3yo0ouu
npo0yiieMy, M0 BUHUKAIOTH MPH CTBOPEHHI OCHOBHHMX KYpPCIB, OKPEMO BHIUISIOTH AUCIMILTIHU
«Onepayiiini cucmemuy ma « Cucmemme npocpamyeanHsy»
Hanpsimu ¢gynaamenTadizamnii HAaBYaHHSA

* BpnpoBagkKeHHs  KOMIETEHTHICHOrO MiAX0Qy, SKUH CHOpSAMOBAaHMK Ha BpaxyBaHHS

IHAMBIAYaIbHUX OCOOJMBOCTEH CTYIEHTIB, a TaKOX MaKCHMaJlbHE BUKOPUCTAHHS BCHOTO

apceHanny  npodoOpieHTAIifHUX  MOXXIMBOCTEH  HaBYAJIbHO-TIENArOriyHOTO  MPOIECY,

CTBOPCHHS Ta BIPOBA/DKEHHS IMEJaroriyHuX Ta iH(GOopMaIiiHuX TEXHOJIOTIH, OpIEHTAIlisl HE

TIIBKY HA TT1IBUIICHHS PiBHS 3HAHb, e i Ha PO3BUTOK MPO(ECiitHOro caMOBHU3HAUCHHS.

= Jlpyewii HanpsMm y QyHIaMeHTali3alii HaBUaHHS TOJSArae y TOMY, HIO PO3TJISAA€THCA

npoGyiemMa 1000py 3MICTy OCBITH Ha OCHOBI MiKIpeAMETHHX 3B’A3KIiB 3aralbHOHAyKOBHX,

3arajgpHONpodeciiiHuX Ta iIHPOPMATHYHUX JTUCIIUTIIIH.

KommerentrnicHuii miaxix mo mpodeciiftHoi miaAroroBkn MaiOyTHIX (axiBIiB MiACHIIOE
MIPAKTUYHY OPIEHTOBAHICTh OCBITH, MIJKPECIIOE€ POJib IOCBiAY, BMiHb MPAKTHYHO peani3oByBaTU
3HaHHS, BCTAHOBJIOIOYH ITiAMOPSAAKOBAHICTh 3HAHb YMIHHSM Ta aKIEHTY€E YBary Ha pe3ylibTaTax
OCBITH, PO3IJISAAIOYM IX HE K CyMYy 3aCBOEHHMX BIJIOMOCTEH, a 3[aTHICTH JIIOJWHU BUPINIYBaTH
KHUTTEBI Il TpodeciiiHi mpoOaeMu, TisITU B Pi3HUX MPOOJIEMHUX CHTYaIlisX [7, c. 48-49].

KomnereHnTHicCHMI TiAXi[ y HaBYaHHI Ha MPOTHBAry KOHLEMIi 3aCBOEHHS 3HaHb
nepeadavyae OCBOEHHS CTYIEHTaMU BMiHb, IKi JJOTIOMOXYTh iM B MailOyTHROMY JiITH €()EKTUBHO B
PI3HUX KUTTEBUX CHUTYAIlisiX, a OCOOJIMBO B TaKUX KPUTUYHHMX CHUTYAIisX, A SIKUX HEMOXKIIUBO
Harepea po3poOUTH CTPATETIIO MOBeAIHKA. DAKTUIHO NPU TAKOMY IiIXO1 TPAKTYBAHHS 3HAHHSA 5K
HAKOMUYEHHS CYMH TMpeAMETHO1 iH(popMallii MPOTUCTABISIETbCS 3HAHHA K KOMILJIEKC BMiHb, SIKi
JO3BOJISIFOTH JISITH 1 OTPUMYBATH HEOOXITHHIA PE3y/IbTaT B HEBUSHAYCHUX CUTYAITisX.

KomnerenTHOCTEll HE MOXKHa HABYUTHCh, KOMIIETEHTHOCTI HE MOXKHA OINaHyBaTH Yy
pe3ybpTaTi HaBUaHH, sKe He moOyIoBaHe Ha TBOPYHX 3acagax. KOMIIETEHTHOCTEW MOYKHA TiTBKH
HaOyTH y mpoleci 1HAMBITYalbHOTO, NMPOJYKTUBHOTO IPOLECY PO3B’A3yBaHHS TBOPUUX 3ajlad.
JlocmimHULIBKUN MiAX1J y HABYAHHI PEaTI3yeThCA Uepe3 O00CHIOHUYLKY OIANIbHICMb Ta HABUANbHI
00CNI0CEHHS.

Inghopmayitino-komynixayitino-mexnonociuna komnemeumuicmo (IKT — koMneTeHTHICTB) -
[[e MiATBEepJKEHA 3/JaTHICTh OCOOMCTOCTI aBTOHOMHO 1 BiANOBIJAJIbHO BHUKOPHUCTOBYBAaTH Ha
MpakTUlll 1HPOPMaLIMHO-KOMYHIKAIIHI TEXHOJOTIi ISl 3aJ0BOJICHHS BJIACHUX 1HIUBIAYaTbHUX
notpe0d 1 po3B’sA3yBaHHA CyCIIIbHO-3HAUYIIUX, 30KpeMa npodeciifHuX, 3a/1a4 y MeBHINA npeaMeTHIi
raiysi abo BUII AisUTBHOCTI [ §].

@yHIaMEHTOM OCBITH MMOBUHHO OyTH €IMHE IIiJIe, TOMY Pi3HI JUCHUIUTIHU MOJIAIOTHCS HE SIK
OKpeMI aBTOHOMHI JUCLMILIIHY, @ 00’ €IHYIOThCS B MEBHI (QyHIaMEHTaIbHI AUCHUIUIIHYU, 00’ €JHAH1
3araJbHOI0 (PYHKINEIO Ta MDKIIPEIMETHUMH 3B’ s13kamu [16]. J{ist 3mifiCHEHHST TOCTIKEHb Y Pi3HUX
HayKaXx MOXYTb OyTH TICHO MOB’Si3aHI MeToau iHGopMaTuku 1 mMarematuku. [Ipu omanyBaHHI
iHpOpMATUYHUX IUCUMIUIIH MaTeMaTHYHI METOJAM BUKOHYIOTh IHTETpYBaJbHY Ta KOMILJIEKCHY
¢byHKII0, Hajaoud (¢GyHIaMEHTaJIbHY OCHOBY HaBMYKaM Ta KOMIIETEHTHOCTSIM CIIeLiajicTa.
Mertoau i 3acobH, 110 iICHYIOTh B iH()OpMaTHIll, KOPUCHI I 3IIHCHEHHS JTOCIIKEHb 3 1HIINX HayK,
30KpeMa 1 MaTeMaTUKH, 110 MiACUIIIOE MIKIIPEAMETHI 3B SI3KH.

EdexTuBHicTh iHTEHCH DIKaLllT HABYAIBHOT AISIILHOCTI OakanaBpiB iHGOPMATUKH 3HAYHOIO
MIPOI0O BM3HAUYAETHCS SKICTIO BUKOPHUCTOBYBAHMX HporpamMHux 3aco0iB. OCHOBHI BHMOTH,
IIPONOHOBAHI JI0 TaKUX MporpaMm — Iie, 3BHYailHO, MPOCTOTa BBEJCHHS 1 KOPEryBaHHS BXITHHX
JaHUX, a TaKOoX Bi3yajizauis (HAOYHICTb) pe3yJbTaTiB po3paxyHKy. ChOTOAHI € 1 MOTYXHI
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criemianizoBani cucremu MmojemoBanHs (MAPLE, SolidWorks, AutoCAD 1 iH.) i chemiaibHi
MpOrpamu, y IKUX peaizyeThCs 3pyIHHM rpadiyHUN 30BHINIHIN BUTIIS 11 KOPUCTYBayva.

Maifxe BCi mporpaMHi MPOAYKTH NMPUHIUIM y HAaBYAJIBHUIM MpoOLEC 3 KOMEPIi: TEeKCTOBI
MPOIIECOPH, EICKTPOHHI TabOJuIll, 3aCO0M CTBOPEHHS IMPE3CHTAIlil, CUCTEMHU YIpaBIiHHSA OazamMu
naHux, rpadiuni pegakropu [1]. YV 3B’A3Ky 3 MM NOCTa€ HEOOXiAHICTH BiIOOPY MPOrpaMHHX
3aco0iB, fKi JIOIIJILHO BHUKOPUCTOBYBATH Y HAaBYAIBHOMY TPOIECI BHIIOTO TEAAroriqyHOro
HABYAJIBHOTO 3aKJIATy.

Jlo 3aranbHOBHU3HAUEHUX TUAAKTUYHUX MPUHIUIIB, Ha SIKI MOXKHA OPIEHTYBAaTUCh MPHU iX
BUOOpI, MOXKHA BIJHECTH: AaKTHBHICTh Ta YCBIJOMIIIOBAaHICTh i, HAOYHICTh, MOXIIHUBICTh
MTOKPOKOBOT'O OTPUMAaHHS Pe3yJbTaTiB, CHUCTEMATUYHICTh HABUAHHS, MIIHICTh 3aCBOEHHS 3HAHb,
BpaxyBaHHS 1HAWBIyalbHUX OCOOJIMBOCTEH CTY/ICHTIB.

Takox cjii BpaxOBYBaTH IICHXOJIOTIYHI MOMEHTH IisSUIbHOCTI KopucTyBaya [9; 14]:

1) crpykTypa AisIbHOCTI (MeTa, MOCIIIOBHICTh i, 3ac00M peaizarii i T.11.);
2) CHCTEMHO-IICHXOJIOTIYHI TapaMETPH TisJIbHOCTI KOPHCTyBaya,
3) TpOBEICHHS JIOTIKO-TICHXOJIOTTYHOTO aHaNli3y KJIACiB 3ajady, sKi HeoOXiTHO po3B’si3aTu 3a

JIOTIOMOTOI0 KOMIT I0TEpa;

4) BuOip mporpaMHOro 3acoly Ui MiATPUMKH [iii MPH PO3B’SI3yBaHHI BU3HAUCHOTO KIIACY
3ajad.

Huska nmocnmigaukis, a came M.I. XKannak, E.I. Ky3nenos, 10.1. Mam6uis, B.M.Monaxos,
[LP.PoGept Ta iHmI, aHami3ylOud NpOTrpamMHi 3aco0H, $Ki JOIIBHO BHKOPUCTOBYBATH Y
HaBYAJIHHOMY TPOIIECi, 3BEPTAIOThH YBary Ha HaCTYITHE:

— Bce mporpaMHe 3a0e3meueHHs [OBMHHO  BIAMOBIJATH  3araJlbHOBU3HAYECHUM

TUAAKTHYHUM BUMOTaM;

— TporpaMHUH NPOAYKT HE MOBUHEH OYTH TMEPEBAHTAKCHHH JT0JATKOBUMH OIIIISIMU Ta
XapaKTepUCTHKAMH, fAKI MOXYTh BIABOJNIKTM a00 HaJlAKaTH HEJAOCBITYEHOTO
KOpHCTYyBaya;

— MOXKJIMBICTh aKTHUBALI]l YU BIAKIIOUEHHS EBHUX OIILIIM;

— KOMI'IOTep NOBHHEH BHCTYMAaTH B SIKOCTI poOOYOro Micis 3 yciMa HEOOXiTHUMHU
IHCTpYMEHTaMH JJIi HaBYaJIbHO-AOCIIAHOI MISJIBHOCTI, a HE JHIIE MOAaBaTH MEBHI
ITOBI1JIOMJICHHS;

— Tporpama MoBMHHA OyTH peani3oBaHa 3 BUKOPUCTAHHSM PiJHOT MOBHU JIJisl KOPUCTYBaya
Ta HE Mepeo0TsKEeHa TEXHIYHUMHU TePMiHAMU;

— Y 30BHIIIHBOMY BHIJISIII TOJOBHOTO BIKHAa IIOBMHHI OWTH TPUCYTHI CTaHAApTHI
€JIEeMEHTH: MEHI0, KOHTEKCTHE MEHI0, pobouya OararoBiKOHHa 00JacTh, mepeadadeHe
BUKOHAHHS i 32 IOMOMOTOI0 KJIaBlaTypHu Ta MUIIKU;

— HEe0OXiJIHa CTPYKTypOBaHa Ta pO3pO0OJIeHA PITHOI0 MOBOIO CUCTEMA JOTIOMOTH;

—  CTIMKICTB 10 TOMMUJIOK Y JIisIX KOPHCTyBaya I10JJ0 BHECEHHS JaHUX;

— 710 BUOpPAHOTO MPOTPaMHOTO 3ac00y MOBHHHA OyTH HaBUAIbHO-METOJWYHA JIiITeparypa 3
JOCTYITHO BHKJIQJICHUM TEOPETUYHHM MaTepiajJoM, TMOBHUM pO3IJISIOM KOHKPETHHX
MPUKJIAAIB BUKOPUCTAHHSI PI3HUX MOXJIMBOCTEH Nporpamu, JOCTATHHOIO KUIBKICTIO
MUTaHb Ta BIPaB AJI1 CAMOKOHTPOIIIO.

['abpyceB B. FO. nonoBHIOE BuIlle MepeniyeHl BUMOTH 3 ypaXyBaHHSM JISUIbHICHOTO

nigxony [3]:
— HeoOXIJHICTI0O BPaxOBYBaHHS 1HJIMBIyaJbHUX BIKOBHUX Ta ICHXOJIOTTYHUX OCOOIMBOCTEH

KOPHCTYBaUiB;

— BMIHHAM 3aCTOCOBYBaTH 1H(OpMAaLiHI TEXHONOTii y HECTaHIApPTHUX CHUTYyallisX, IO

BUHUKAIOTH MPU PO3B’s3yBaHHI 3a]1ay;

— BUKOPHCTaHHS PI3HUX MPOTrpaMHHUX 3ac00IB MOBHHHO PO3BUBATH pedIEKCUBHO-TEOPETUYHE

MHCJICHHS, AK€ 3a JOIOMOI'0I0 JIOTIKO-MAaTeMaTHYHUX 3ac00iB HAJa€ MOKIIHMBICTDL JIIOIUHI

TUTAaHYBATHU Mi3HABAIbHO-JOCIITHUIIBKI J1ii Ta pO3BUBA€E OCOOUCTICTb.
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Knacudikauia Ta kputepii BU60py nporpamHmx 3acobis ...

Ha namy nymky, BapTO JAOMOBHUTH 3a3Hau€HI BUMOTU MOXIIUBICTIO (pOpMyBaTu CHCTEMHE
OadeHHs MPOrpaMHOTo 3a0e3MedYeHHs, TOOTO BUIUIATH 3arajibHi 3aKOHOMIPHOCT1 pOOOTH 3 HUM.

IcHye BenmuKa KiTBKICTh PI3HUX MPOrPAMHUX MPOAYKTIB, SIKI MOXKYTb OyTH BHKOPHCTaHI y
HaBYaHHI Ta TMOJANBIIK HAYKOBO JOCHIIHMIBKIA poOOTI. 3 KOXKHHM JHEM IiX KIUIbKICTh
30UIBIIYETHCS, BUXOJSATh HOBI Bepcii Bxke iCHyrouux. ToMy BUHHMKAa€ HEOOXIJHICTh BHU3HAYECHHS
KPHUTEPIiB, HA sIKi OyIeMO OIHPATHCh IPKU BUOOPI IporpaMHux 3aco6is [2, 77-80]:

1. Memoouuna doyinvuicms. He BCl IOTYXHI IHCTPYMEHTaIbHI Ta MOJCIIO0YI
nmporpamMHi  3acoOM MOXYTh OYTH METOJIWYHO JOUUIBHUMH Yy BHKOpPHCTaHHI. Tomy
HEOOXiTHO BUBA)XXEHO MIAIHTH 0 BUOOpPY MPOrpaMHOrO 3aco0y Ha OCHOBI BHU3HAYECHHS
KJIacy 3a/1a4, Kl MO’KHa pO3B’sI3yBaTH 3a HOro JOMOMOTOI0.

2. Iumyimueno-3po3yminuii inmepgetic. BUBU€HHS HOBOTO MPOTPAMHOTO 3aC00Y
3aBXKAM BHUKJIMKAJIO TPYJHOUIl y HEJOCBIJUEHOIO0 KOPHUCTYyBaya, TOMY CIeEL1aIi30BaHUN
IporpaMHUi 3aci0 MOBUHEH OYTH 3pO3yMUTHII HE TIIBKU BY3bKOMY KOJY CHELIajicTiB, a i
noyatkiBio. [IpocTuil 30BHILIHIN BUIIIA] 103BOJIUTh BUKOPUCTOBYBATH JIaHUI MPOrpaMHUiA
MPOAYKT SIK 3BUYaHHOMY KOPHCTYBauy, TaK 1 CHEIIaliCTy 3 1aHOI MPEeIMETHOI 00JIacTi.

3. Yrpainomosnuii inmepghetic. BinpIIicTh MPOrpaMHUX 3aCO0IB CIEHIAILHOTO
MPU3HAYCHHS MAlOTh AaHTJIOMOBHHMU a00 pPOCIHCHKOMOBHHH iHTEep(eiic, 0 B CBOIO Yepry
CTBOPIOE JIesIKI MepelKkoau 1o ioro BukopucranHs y BH3. Oxniero 3 Takuil nepemkon €
CKJIAJHICTH B OBOJIOIHHSI YKPAITHOMOBHOIO TEPMiHOJIOTI€IO.

4. Anapamna  cymicnicms. IlporpaMHuUH OpPOAYKT IOBHHEH HOPMAaJbHO
MpaloBaTH Ha BXE ICHYIOYOMY TapKy KOMII'IOTEpiB, MIO BCTAHOBIEHIH Yy pi3HUX
HaBYaJIbHMX 3aKiIaax.

S. Ilpoepamna cymicnicmo. IlporpamMHUi 3acid  MMOBHHEH MPAIIOBATH i
KEpPYBaHHSAM pI3HUX ONEpaliifHuX CHUCTEM, I10 HaJacTh MOKJIMBICT HOIO BHUKOPUCTAHHS
He3anexHo Bixg Bepcii Ta BupoOHMKa OC. Takoxk mporpamMHHH NPOIYKT HE IMOBHHEH
KOH(QUIIKTYBATH 3 y’K€ BCTAHOBJIEHUM IIPOrPaMHHUM 3a0€3MEUCHHSIM.

6. Jiyensitina yucmoma. KopucrtyBad IporpaMHOro npoayKTy IIOBHHEH MaTH
JIIEH3110 Ha HOro BUKOPUCTaHHS. SIKII0 IporpaMa BUKOPUCTOBYETHCS Y HABYATIBHUX LIUIAX,
TO MMOBUHHA OYTH OE3KOILTOBHOIO, a SKIIO0 BUKOPUCTOBYETHCS Y KOMEPIIHHIN AIsUTBHOCTI, TO
3a 1l BUKOPUCTAHHS MOBUHHA CIUIAYyBaTHCh IEBHA KUIbKICTh KOWITIB, ajle JJaleKo HE BCi
PO3POOHMKY MOJUISIFOTH TaKy TOUYKY 30pY.

BiTun3HsHi mporpaMHi 3aco0M Ha/JalOTh MOMKJIMBICTH BpPaXxOBYBAaTH OCOOJIMBOCTI HAaIIoi
OCBITH, 3BOPOTHIN 3B'SI30K 3 PO3POOHHKAMHU JJII MOJIEpHI3aIlli TPOrpaMHOro 3aco0y Ta BOJHOYAC
YHUKHYTH HENOpPO3yMiHb 3 IUTaHb AaBTOPCHKOTO IIpaBa Ta MIKHApOAHOTO 3aKOHOJABCTBA.
[upokuil ciekTp po3B’A3yBaHMUX 3ajad Ja€ HAJal0Th MOXJIMBICTh 3QIyYUTHU BEIUKY KUIbKICTh
KOPUCTYBaYiB /10 BUKOPUCTAHHS IE€BHOTO IMPOrPAaMHOI0 MPOAYKTY Y HaBYaJbHIM Ta HayKoOBO-
OCIITHUIIBKIA JISTIBHOCTI.

CyKyIHICTh TEOPETUYHUX, METOJMYHHUX, AITOPUTMIYHMX, amapaTHUX 1 MPOrpaMHUX
3ac00iB, K1 MPU3HAYEHI JJI1 €PEKTUBHOTO PO3B‘SI3yBaHHS 3a JOIOMOTOI0 KOMII IOTEPIB HIMPOKOTO
KOoJla MaTeMaTHYHUX 3aJad 3 BHMCOKMM CTyNEHEM Bi3yani3auii BCiX eTamiB OOYHCIeHb, 3a
tnymadueHasmu B.IL. /] skonoBa, }0.B. Tpuyca MoKHa BU3HAYUTH SIK KOMN IOMEPHY MAMEMAMUKY
[4, c.116; 17, c.35]. IlommpenHs HaOyBalOTh PI3HOMAaHITHI 3acO0M KOMII‘IOTEPHOI MaTeMaTHKH,
30KpemMa mporpamHi, siki Ha aymky M. 1. XKannaka [5] momiibHO YMOBHO MOJITUTH Ha JBl BEIUKI
rpymnu:

— IporpamMHe 3a0e3MeYeHHs] HABYAJIbHO-I0CTiIIHUILKOIr0 NMpU3HaYeHHs, Tak 3BaHi [1I13,
po3paxoBaHe Ha YYHIB 3arajJlbHOOCBITHIX HaBUAJbHUX 3aKJIaiB Ta CTYACHTIB BY3iB, SIKI JIHIIeE
MOYaJIi BUBYATH IIKIJTHHUNA KypC MaTEMAaTHKH Ta OCHOBH BUIIIOT MATEMAaTHKH,

—nporpaMHe 3a0e3Ne4YeHHsT HAYKOBO-JOCTIIHHIBLKOIO TPH3HAYEHHs], TaK 3BaHe
npodeciiHO-Opi€EHTOBaHE TporpamMHe 3a0e3MedyeHHs, pPO3paxOBaHE Ha MaTeMaTuKiB-(haxiBIliB
JIOCUTH BUCOKOT KBamiikariii.

[IporpaMue 3a0e3nedeHHs] MEpIIOi IPyHH IOIUIBHO BUKOPUCTOBYBAaTH MJIsi MIATPUMKH
npolecy HaBYaHHS CTYAEHTIB TexHiyHoro BH3 Ta ans opranizaimii mo3aayauTopHOi poOOTH.
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3acrocyBaHHA Mpo(deciiiHO OpIEHTOBAHOTO MAaTEMAaTHYHOTO IPOrPAMHOTO 3a0e3leueHHs Mae
BH3HAYaJIbHE 3HAYCHHsI y TPOIECl aKTHWBI3aIlii HABYAJIBHOI MISUIBHOCTI CTYACHTIB-MariCTpaHTIB
texniyHoro BH3, a takox ams popmyBaHHs MpoeCciiiHUX HABUKIB CTYAEHTIB-IIPOTPAMICTIB.

HaykoBo-gociiiHulibke mporpamMHe 3a0e3NedeHHs 3a MPU3HAYCHHSIM, CTPYKTYpOIO Ta
(GYyHKLIIMHA MOXHA YMOBHO MOJIUJIMTH Ha KiJIbKA TPYII, a came:

1. Mamemamuuni nakemu 8y3zvroi cneyianizayii: GAP, Macaulay, Singular Ta iH.;

2. [Ipoepamni 3acodu eizyanizayii mamemamuunux oanux. GnuPlot, JMol, LaTeX 3. Cucmemu
ceomempuunozo mooenosanus:. Autodesk 3ds Max, ANSYS ra in.;

4. Cucmemu xomn tomepnoi mamemamuxu. Derive, Maple, Matlab, Mathematica, MathCAD,
Maxima, Sage Ta iH.

Ha wnamy nymky, CKM BuzineHi B OKpeMmy TIpyly 3aBAsSKH TOMY, IO € OiIbII
yHiBepcaJTbHUMH 1 00’ €IHYIOTh B €001 (PyHKIi 3ac00iB 1HIIMX THIIIB, HAMPHUKIA] JIPYyroro i
TPETHOT0, HAa MPOTUBATY MEPIIOMY TUITY, 110 Ma€ OLIbII OOMEKEHE 3aCTOCYBAHHS.

3a Tiymauenusm B. I1. JI’saxoHoBa, cucmemu komn’romepuoi mamemamuxu (CKM) — e
porpamHi 3aco0u, 3a TOTIOMOTOI0 SIKHUX MOKHA aBTOMAaTHU3yBaTH BHKOHAHHS SK YMCEIbHHX, TakK 1
AHATITUYHUX (CUMBOJIBHUX) OOYHCIICHB 1 PO3paxyHKiB [4].

Takox 17151 0O3HaYEeHHS IPUOJIM3HO TOTO CAMOTO KJIACy MPOTPAMHUX MPOIYKTIB Ta ICHTUIHUX
(GyHKIIIH, 3aCTOCOBYETHCS TEPMiH Komn 'tomepui mamemamuuni cucmemu (KMC).

Ha nymky Kamyctinoi T.M., KMC BigHOCATBCS 10 KJacy OOYHMCIIIOBAJBHHUX CEPEIOBHIL.
Obuucnrwsanvue cepedosuuje — €IEKTPOHHA OOOJOHKA [JIsi aBTOMATUYHOTO PO3B’SI3yBaHHS
MaTeMaTUYHUX 3a7a4 OOYHCITIOBAIILHOTO XapakTepy (YUciIoBOro abo cuMBOILHOTO). KopucrtyBau
[UIIXOM BBOJY YMOBH 3a/adi (Iporpamu) 3alOBHIOE 1[I0 0OOJIOHKY, 1 3TiAHO 3 alfOPUTMaMH, SIKi
MICTATBCS 1 Hil, 3a1a4a po3B’s3yeTbcsi. Komn’tomepni mamemamuuni cucmemu — THTETPOBaHI
MPOrpaMHi MPOAYKTH, SKi 00’€IHYIOTh B cOO1 BIACTHBOCTI 1 CHCTEM KOMII IOTepHOi anredpu, i
YHiBepCcaJIbHUX 00YHCITIOBAILHUX CepeoBHII [6].

PakoB C.A. aHamizyrouu mporpamMHi 3acoOu, OpiEHTOBaH1 Ha PO3B’SI3yBaHHS MaTeMaTHUYHUX
3aJa4, YMOBHO Kiacudikye ix 3a mrictbMa rpynamu [ 10]:

1. VMOHMOBAHI 3acobU cucmem Npocpamy8anHs — TPAKTUYHO BCl MOBHU MPOTpaMyBaHHS
3aranpHOTO pu3HaueHHs: Algol, PL/1, Basic, C, Pascal i T.1;
2. cneyianbHi  MOBU NPOSPAMYSAHHA: ANTOPUTMIYHI MOBHM IPOrpaMyBaHHS Fortran;

¢byHKIioOHaNBH1 MOBH nporpamyBaHHs Lisp, Hope, SmallTalk; mMoBu noridyHoro mporpamyBaHHS:
IIpouor;

3. cneyianizosani nakemu — MacMath, Eureca, SPSS, StatGraph i 1.11;

4. naxemu xomn romepnoi areeopu (CAS — Computer Algebra System) — Derive, Reduce,
Macsyma, MuMath, MatLab, mathCAD i T.m;

5. naxemu komn tomeproi 2eometpii (DGS — Computer Geometry System) —

Cabri, SketchPad, Sinderella, Next, Gran-2D, DG 1 ixmui;

6. komn romepui mamemamuyuni cucmemu (CMS — Computer Mathematical System), sxi €

yHIBepCaTbHUMHU, TOJ1(PYHKIIIOHAITBHUMH TaKeTaMu 1 00’ €THYIOTh B COO1 KOMITOHEHTH YCIX 1HIIHMX
MaTeMaTHYHUX CUCTEM.

Hayxosens 10 KMC BigHOCUTH KOMII'IOTEpHI NAKETH, sIKI MPU3HAYEHI JUIsl pO3B’S3yBaHHS
MaTeMaTHYHUX 3a/1a4 3a JOINOMOrOI0 TOYHHX (CHMBOJBHHMX) a00 HAOMMKEHHX METOAIB, MPHUOMY
JUIA ONMCY 3aJjad Ta iX MapaMeTpiB BUKOPUCTOBYETHCS MaTeMaTUYHHUI 1HTepdeic, a alropuTMu
PO3B’A3yBaHHsS TUIIOBHX 3aja4 30epiratoThcst y camomy naketi. bimbmicte KMC 00’e€aHy0OTh Y
cobi 3pa3y kinmpka ¢ynkmiii (Maple, Mathematica, MathCAD, MATLAB, Derive Tomo) i
CTBOpPIOBANUCS Ui TpodeciiiHol MaTeMaTuyHOi poOOTH, aje 3 4acoM BOHHU Bce OinbIie 1 Oinbiie
MIPOHUKAIOTh B OCBITY.

Pi3ni aBTOpM mo-pizHOMY BH3HauyaroThb NOHATTS KMC i1 CKM , ane, Ha Hamy AyMmKy, Ii
TEPMIHHM TOTOXKHI B TOMY PO3yMiHHI, III0 CTOCYIOTbCS MPUOIU3HO OHIET 1 TI€T K TPy MPOTrPaMHHUX
NPOAYKTIB. Y 3apyOixHii JiTepaTypi 3ycTpivaeTbes aHaor nporo repminy Computer Mathematics
Systems (CMS) [19].
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[TizcymoByrour BHIIlE CKa3zaHe, MO>KHA 3pOOUTH BHCHOBOK, 1110 NMPOrpaMHe 3a0e3MeYeHHs IS
BUKOHAHHS aHAJIITUYHUX OOYKCIICHb IOBUHHO MPEICTABIATH COOOI0 MTOBHY CUCHIEMY, KA BKIIIOYAE
Memoeou TPEACTABICHHS HEYMCIOBUX JIAHUX PI3HUX CIEIIabHUX CTPYKTYD, MO8y, SKa J03BOJISIE
MaHIMyJIIOBaTH HUMHU, 1 OioiomeKy epexTBHUX (DYHKIIN AJI1 BUKOHAHHS HEOOXITHUX 0a30BUX
orepartii.

Tomy, min  cucmemamu  Komn’romepnoi  mamemamuxu  OyieMO  PO3YMITH
noJipyHKIIOHATBHI, YHIBepCalbHI MPOrpaMHi 3aco0M, MpU3HAYCHHI Uil €(PeKTUBHOIO BUKOHAHHS
MaTeMaTUYHUX ONepaliii 3 JaHUMHU SK y CHUMBOJBHIM, TaKk 1 B YHCIOBIM (opmi, Bizyamizarii
MaTeMaTHYHUX 3aKOHOMIPHOCTEH, MPOBEICHHS HABYAIBHUX Ta HAYKOBHUX JOCHIHKEHB, a TaKOX
MO/ICJIFOBAHHS IPOLIECIB Ta SABUII B PI3HUX MIPEIMETHUX Taly3sX.

CKM € cepemoBumieM Ui MPOEKTYBaHHS Ta BUKOPUCTAHHS MPOTPAaMHHUX 3aco0iB
HNIATPUMKHN HaBYaHHA (pyHIAMEHTAIbHUX JUCLMILIIH, TOMY MOXYTh OyTH BUKOPUCTAHI K OCHOBA
JUTSL CTBOPEHHS IHHOBAITIIHOI TiegaroriyHoi TexHosorii. J{o i mepeBar Mo>kHa BiIHECTH TaKi:

v poboTa 3 OJIHI€I0 TAKOI CHCTEMOIO HAaCTh 3MOTY JOCHIKYBATH 3aKOHOMIPHOCTI IIHMPOKOTO
KOJIa MAaTEMaTUYHUX 00 €KTIiB, @ HE BUTPAYaTH 4ac HA O3HAWOMIICHHS 3 OCOOIMBOCTSIMH POOOTH
KUTBPKOX OKPEMHUX CIEIlaTi30BaHUX MAKETiB;

v 3a JIONIOMOTOK) CHCTEM KOMII'FOTEPHOI MaTeMaTHKH 3a0e3MeUyeThCs MiKIUCIMILTIHAPHUI
M1JX1]1 TpU BUBYEHH] yHIaMEHTAIbHUX KYPCiB;

v CKM cnpusie peanizarii iHIUBixyanbHOI TpPAaeKTOpii HABYAHHS CTYIEHTa, PO3BHUTKY HOroO
TBOPUOI aKTUBHOCTI 1 BBOAUTH METOAMYHI iIHHOBAIlll y HaBUaJIbHHII MPOIIEC;

v" Bukopuctanus CKM Haae MOKIMBICTD (OPMYBATH Y CTYICHTIB y3arajabHEH] 3pa3ku JIiif.

CucreMu KOMIT'IOTEpHOI MaTE€MAaTUKU € IOTYXHMM 3aco00M KOMII‘FOTEPHOI HiATPUMKH
TiSUTBHOCTI YYHIB, CTYJCHTIB, MEAaroriB, iHXEHEPiB, HAyKOBIIB, ajle €(EKTHBHICTh 1 METOAMYHA
LIHHICTH TAKOTO 3ac00Yy 3aJIeXKUTh BiJ BMiHb 3acTocoBYBatu oro. Ha 6a3i CKM moskHa po3poOuTtu
[UTICHI HaBYalbHI KOMII IOTEPHO-OPI€EHTOBaHI KypCH, OpI€HTOBaHI Ha HOBITHI I1HTEPAKTHBHI
texHoorii. L{i Kypcu MOXyTh CHIIBHO BIAPI3HATHCA BiJ ICHYIOUHX SIK 32 ()OPMOIO 1 3MICTOM, TaK i
3a POJUTIO, IO HAJAETHCS MIPH iX BUKOPHUCTaHHI BUmTemIo [3, c.40].

Ocki1bKM Ha mo4aTky (opmyBaHHs Li€i ramy3i 6uibmicts CKM He npusHavaiucs A cyTo
HABYAJIHHOTO BHKOPHCTaHHS, BOHH, 3/€OUIBIIOT0, CYHNPOBODKYBAIUCH TIJBKH TEXHIYHOIO
JOKYMEHTAIIEI0 1 JOBIAKOBMMH TOCIOHMKaMU MmoAo ix moxiuBocteil. Jlns toro, mo6 CKM
3aJI0BOJIBHSJIM BUMOTaM, sKi 37eOUIbIIOr0 BHUCYBAIOTh IO MPOrpaMHOI MPOAYKIIi HaBYAJIbHOIO
MPU3HAYCHHS, HEOOXIIHO CTBOPIOBATH METONWYHI Ta [WIAKTHYHI Marepialnd moao ix
BUKOPHCTAHHS y HAaBYATHLHOMY TPOIIECI.

JlocmiTHUKY 3a3Ha4yaroTh, 110 BIPOBAKEHHS TaKUX CHUCTEM Y IpOIleC HaBYaHHS IOBUHHO
OyTH MeTO0 JUIsl 1HHOPMATUYHOI OCBITH, Ta MPONOHYIOTh HACTYIHI PEKOMEHALIT IS M1IBULLICHHS
e(eKTUBHOCTI JaHOTO MPOLECY:

v/ Opi€HTallis] Ha BUKOPUCTaHHsS €JMHOTO MPOrPAMHOrO 3aco0y B MEXaX OCBITHHOIO
3aKJany;

v 100y0oBa KypcCiB, 10 0a3ylOThCS Ha MaTeMAarwIili, 3 ypaxyBaHHSIM BHKOPUCTAHHS
BIZITOBIIHOI CHCTEMU;

v\ HasgBHICTh  KOMITIOTEPHHX  Jlabopartopiif, moO  J03BOJIATH  €()EKTUBHO
BUKOPUCTOBYBATH MPOTrpaMHuUii 3acio.

VY uyerBepromy nyHKTI Benukoi XaprTii yHIBEpCUTETIB, SIKUH CTOCYETHCS METOJOJIOTIL
opraHizaiii HaBYaJbHUX JOCTI/DKEHb Ta OCBITHBOTO IMIPOILECY B YHIBEPCUTETaxX, 30KpeMma
BKa3YEThCS, MO CTYASHTH 3aJIy4alOThCs JI0 y4acTi B HAYKOBUX JOCIHIDKEHHSIX 1 IO OCHOBHUM
METOJIOM HaBYaHHA € TMPOBEACHHS HABYAJIBHUX JOCHIDKEHb, $AKI MOJETIOITh HAyKOBI
eKCTIEpUMEHTH Y BIMOBITHIN nipeaMeTHii ramysi. [Ipudomy, dopmu HaB4ambHOI poOOTH MOCTIHHO
BJIOCKOHAJIIOIOTHCS Ta HAOIMKAIOTHCS A0 METOJOJIOTIT BiAMOBIMHOT ramy3i Hayku. Takuil miaxig B
OCBITI TOBHHEH CHPUATH HAOYTTIO JOCHITHUIBKUX KOMIIETEHTHOCTEH CYCHIIbCTBA 1 TOMY Mae
MaKCUMaJIbHO CHUpaThcs Ha iHpopmamiiiHi komyHikauiitHi TexHomorii (IKT) — ingpactpykrypy
cycninbeTBa 3HaHb[11, c¢.103]. Omxe, miaroroBka MaOyTHIX y4uTeNniB 1H(GOPMATUKH O
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BukopuctanHa CKM sik B mpolieci HaBYaHHA, TaK 1 B MoJaibLIiil mpodeciiiniil aisapHOCTI HaOyBae
0COOJIMBOIO 3HAYEHHS.

[Toxinsemo nymxy C.A. PakoBa 110,10 TOJIOBHOI MPOOIEMHU MIPUPOTHIUO] OCBITH B YKpaiHi.
Bona Ha pgaHuil MOMEHT HOJSrae y CKJIaJHOMY IIpoueci peQopMyBaHHS CHUCTEMHM OCBITH,
HaMaraHHsx 30eperTv Tpagullii BUCOKOTO DIiBHS (yHAAMEHTAIBHOCTI HAaBYAJBHHUX Iporpam 3i
30arayeHHsAM X 1esIMU JTOCIIITHUIIBPKUX MMiIX0/IB y HaBYaHHI (SIKI BKIIOYAIOTh y ce€0e: MOCTAaHOBKY
3ajadi, (GOPMYBaHHS Ta EKCIEPUMEHTAJbHY MEPEBIPKY TilOTE3, MOIIYK JIEAYKTUBHHX IOBEICHB,
CHUCTEMATH3aIlIl0 HOBHX 3HaHb, METOJ| IPOEKTIB), YYHE-IICHTPHUCHKOI OCBITH, OCBITHIX METOIIB
CHiBMpali, MDKIPEAMETHOI Ta MPAKTUYHOI Opi€HTAIlil HABYaHHS MAaTEeMAaTHKH, PO3B SI3aHHS PEaTbHO
KUTTEBO BaxiuBuX 3amad[ll, c.62]. 3okpema y BH3 B mpomeci miarotoBku OakaiaBpiB
iHpopmaruku Bukopuctanus CKM mae 3mory edexTuBHO OyayBaTH Ta aHaIi3yBaTH MaTeMaTH4Hi
MOIeNIl, TPOBOJAWTH HaBYaJIbHI JgociimkeHHs. lle BignmoBimae bBonoHCbKOMY — mporiecy
YIOCKOHAJICHHS BUIIO1 OCBITH.

€ KiJIbKa BaroMux MPUYHWH, IO CIMIOHYKAIOTh (haxiBIiB Yy rajay3i MaTeMaTHKH Ta HAYKOBO-
TEeXHIYHUX JIOCIIII)KCHb 3HATH OCHOBH POOOTH 3 KiIbKOMa MaTeMaTHuyHUMU cuctemamu. Lle[11]:

— HEOOXIJIHICTh PAIIOHATILHOTO JI000PY CUCTEM KOMIT FOTEPHOI MaTeMaTHKH B 3aJICKHOCTI Bijl
3aJ1a4, I10 PO3B’SI3YIOThCS;

— HEOOXIIHICTh PO3B’S3YBaHHS CKJIAJHUX 3a1ad 3a JONOMOTOI0 PI3HHX CHUCTEM, II00
NePEeBIPUTH NPABUIBHICTh PE3yJbTaTiB, HE MOKJIAJal0YUCh Ha OJIHY CUCTEMY (rapaHTyBaTH
MPAaBUIIBHICTH OJIEPKAHOTO PE3YIBTATY);

— HeoOXiIHICTh MIArOTOBKHM MaTeMAaTUYHUX JTOKYMEHTIB (CTaTel, 3BiTiB, KHHUT, HaBYaJIbHUX
3aHATH 1 T.J1.) TMIIBUIIEHOT SIKOCTI.

OpHUM 3 NUIAXIB TOAANBIIOTO PO3BUTKY CHCTEM KOMIT IOTEPHOI MAaTEeMaTHUKU € CTBOPEHHS
web-opienToBaHux Bepciii Ta iX iHTErpaifis ogHa 3 OJHOIO 1 3 iHIIHMHU IporpaMamu. IIpukiagom
takoi iHTerpanii € web-opieatoBana CKM Sage (http://www.sagemath.org/), mo € BiIbHO
MOIIMPIOBAHOK CHUCTEMOIO, M iHTerpyeTrbes sik 3 komepuiitnumu CKM (Maple, Mathematica,
Matlab), tak i 3 BinmpHONMommuproBanuMu CKM (Skilab, Maxima, Octave Tta iH.) [12]. Binsire Toro,
BOHA MOXE IHTETPYBaTUCS 3 CUCTEMaMH JIUCTaHIiiHOro HaBuaHHs (Hanpukiaa, Moodle [15]), mo €
JIOCUTh BAXIMBUM JJISI CTBOPEHHS Web-Opi€HTOBaHHMX OCBITHBO-HAYKOBUX 1H(OpMALIHHUX
cepeioBUIL 1 web-OpieHTOBAaHUX METOAMYHHUX CHCTEM HaBYaHHA iHGOPMATUYHUX AUCHUILIIH [17].

Ha mportuBary maHoMmy mifxoxy TMEpPCIEKTHBHUM HAmpsSMOM BUJA€THCS BUKOPUCTAHHS Y
HaBYaJIbHOMY Mpolieci cucteMd Maxima [13], Tomy mio:

- cuctema nomuproetbes mifa minensiero GNU/GPL;

- OCHAIIIEHa CHCTEMOIO MEHIO, Ma€ YKpaiHOMOBHUH 1HTepdeiic;

- € OJIHIEIO 3 KpallMX 1100 BUKOHAHHS CUMBOJIbHUX OOYMCIIEHB (1O CYTI, €MHA, 10 MOXE
KOHKYpYBaTH 3 KoMepuiiiHumMu Maple ta Mathematica).

3a moxomkeHHsAM Maxima Hanmexutb 10 oaHiei 3 Halmnepmux CKM. Po3Butok cucremu
Maxima Oepe cBiii modaTok 3 60-x pokiB XXcT., KoJu 3'aBUJIacs Mporpama 3 Ha3Boro Macsyma, Jie
peaii3oByBaJMCh BCl HAMHOBINI (HAa TOM 4Yac) TEXHOJOTI B Tajgy3l KOMIT'FOTEPHOI MaT€MaTUKH.
ITpoexT Macsyma 0yB 3acHoBanuil Enepretnunum Ymnpasninasam CHIA (Departament of Energy,
DOE). CrBoproBanu iforo B Macauycercbkomy TexHonoriunoMy IHctutyTi (Massachusets Institute
of Technology, MIT) Ha ocHoBi MoBHU Lisp, sika BBaxanacs Ha TOH MOMEHT HalOUIbII NPUIATHOO
JUI CTBOPEHHSI CHCTEM CHUMBOJIbHMX oOuncieHb. Crodatky cucremMa Macsyma Oyna 3aKpUTUM
KOMEpILIHHUM NpPOEKTOM. BiNbHUN DOCTYNm 10 HPOEKTY CTaB MOJIMBHM 3aBISIKH Hpodecopy
Bineamy [lentepy (William Schelter), sxuit gomircs Bin DOE otpumanns kony Macsyma Tta iioro
my6mikarii mig minensietro GPL 3 HazBoro Maxima.

Cuctema Maxima cepesl MaTEMaTUYHUX MMAKETIB BOJIOJIE TOCUTh MIUPOKUMH MOMIIHBOCTSIMHU
IpU BUKOHAHHI CUMBOJIbHUX oOuuciieHsb. Lle, mo cyTi, €quHa 3 BIJIbHO MOIIMPIOBAHUX BIAKPUTHX
cucTteM, sika He mocrynaerbcsi komepuiiHumM CKM Mathematica ta Maple. Cucrema Maxima
po3moBCIOKyeThesl mif Jinensiero GPL 1 € nocTynmHo SK KOpHUCTyBadaM OIEpaliiHuX CHUCTEM
Linux, Tak 1 kopuctyBauam Windows.
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Cucrema Maxima mpaioe Ha BCIX Cy4acHHX BapiaHTax omnepaniiiaux Linux ta UNIX,
Windows 9x/2000/XP. OcHoBHi koMaHu Ta PyHKINT cucteMu Maxima MicTsaThes y sapi. Cucrema
Maxima, sk i Outbmricte CKM, Mae TakoX MakeTH PO3LMIUPEHb, SKi 30UIBIIYIOTH MOXKIUBOCTI 11
BUKOPHCTAHHS TP PO3B'S3yBaHHI CIICI[iaJIbHUAX 337a4.

Ha ocHOBI mpoBe1eHOr0 JOCHTIKEHHSI HAMH BU3HAY€HO OCHOBHI HANpsIMH (DyHIaMEeHTaTi3alii
KypciB iHpopMaTUYHUX AUCHUILTIH 3 BUKopuctanHsiM CKM (Ta6mmms 1).

Taoauns 1.

Hanpsmu Buxopucranas CKM st dyanamenrtanizanii iHpopMaTUBHUX TUCIUILIIH.

Tennenmii

Buxkopucrannsas CKM

MaremMaru3zartisi 3MiCTy HaBYaHHS
i1 PO3BUTOK (JOPMAIIEHOTO KOMIIOHEHTA
IISUTBHOCTI

ABTOMaTH3aIlis PI3HOMAHITHUX MaTEeMaTUYHUX
00paxyHKiB, IPOIIECIB Ta ONepaIii

CUCTEMHOCT1
PO3BUTOK

3abe3neueHHs
HaOyBaHHS 3HaHb,
MDKIIPEMETHUX 3B'S3KiB

Buxopucranns ynidikoBaHoro inrtepdeicy Ta
ONaHyBaHHS HAa0OpPYy OCHOBHUX (YHKIIH TOCTae
CHCTEMOYTBOPIOIOYHMM (haKTOPOM HaOyBaHHS 3HaHb

Po3Butok  mpobGiemHOro - Ta
TOCITITHUIIBKOTO ITiIXO0.Ty 10 HaBYaHHS

Bizyauizartis, 1o 3Ha4HO MOJICTIIYE JTOCITIDKSHHS
JUCKPETHUX 00'€KTIB Ta MPOIIECIB

[IPUKJIATHUX 3a/]a4

[TepebGynoBa iHpOpMATHIHHUX 3a paxyHOK BUKOPHUCTaHHSI KOMII'FOTEpa K 3ac00y
KypciB BIJIIIOBITHO 3 HOBUMH | MOJENIOBaHHS Ta  yNpaBiiHHSA  iHQOpMaliiiHIMH
MOJKJIMBOCTSIMU KOMIT'IOTEPA MPOIECaMu, SIBUIIAMH Ta OTIepaIlisIMH

OpienTamis  Ha  (opMyBaHHs OBOJIOIIHHS BMIHHAMU Ta HAaBUYKAMU 3/1IICHEHHS
(baxoBuX KOMIIETEHTHOCTEH 3 | obuucnenp y mneBHii CKM Ta BUKOpHUCTaHHSA IUX
[PO3B’SI3yBaHHS HaBYaJIbHUX Ta | 3aco0iB € HEOOXiTHOO yMOBOIO (popMmyBaHHS (PaxoBHX

KOMIIETEHTHOCTEH CTy,Z[eHTiB.

BucHoBku.

[TinroToBka MaiOyTHIX yuuTeniB iHpopmatuku a0 BukopuctanHs CKM sk B mporect
HaBYaHHS, Tak 1 B MOJAIbLIIM mpodeciiiHiil AisuibHOCTI HaOyBae 0coOIUBOro 3HaueHHs. Towmy,
npobsiemMa po3poOKH METOJUK HaBYaHHSA (PyHIAMEHTAJIbHUX TUCUUIUIIH 3 BuKopuctaHHsiM CKM,
rapMOHINHE MO€JHAHHA TPAAMLIHHUX MeTOAWYHMX cucTeM HaBuaHHs 3 IKT, cTBopeHHs Ha ix
OCHOBi iH(OPMANIHMX HABYANBHMX CEPEJOBUIN 3aIHINACTECA AKTYalbHOK. I1X HayKOBO-
MaTeMaTHYHE Ta METOAMYHE OMNpAIIOBAaHHSA € NPEeAMETOM MOJANbIIMX HayKOBO-IEAaroriuHuX
nociimkenb. Bukopucranus CKM HagacTh MOXJIIMBICTH 3a0€3MEUUTH TOBHOILIHHY HaBYalbHY,
METOJIMYHY Ta HAyKOBO-JOCTIAHY MisSUIbHICTh, BBOJWTH I1HHOBAIlii B HaBUYAJIbHWI MpOIIEC,
peali3oByBaTH MPHUHLMI MDKIPEIMETHOCTI, TMOEIHYBAaTH I1HAMBIAYAJIbHUM MIAX1A 3 PI3HUMH
(dhopMaMu KOJIEKTHBHOI JiSUTBHOCTI.

Ha namy nymky, omHuM 3 nuisixiB po3BUTKy CKM € cTBopeHHsT web-Opi€eHTOBaHMX Ta
MOOUTBHHUX BepCid, a TaKoX IX KOpEeKTHa cymicHa pobOora. Ilpukiagom Takoi iHTerpauii €
ButbHOTIOMmMMproBana CKM  Sage (http://www.sagemath.org/), sika iHTETpyeTbCcs HE TUIBKH 3
komepmitanmu CKM (Maple, Mathematica, Matlab), ta BinmpHOmOmmproBanumu CKM (Skilab,
Maxima, Octave Ta iH.), a i1 3 cucremamu auctanuiiiHoro HaB4anHg (Moodle). Cucrema Maxima
€IMHA 3 BUIPHO TOUIMPIOBAaHUX BIJKPUTUX CHCTEM, sKa He mocTynaerbcsi komepuiinum CKM
Mathematica Ta Maple.
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VJIK 801.675.2:004:37

BHMOI'H J]0 CHUCTEM BI3YAJI3ALIII AJIFOPUTMIB

C.B. IlyasieB
XepcoHChbKM 1ep;KAaBHUH YHiBEepCHUTET

Y cmammi poszensioaemvcs akmyanvua y Haw yac npobiema nio8uujeHHs e@hexmusHoCmi
3ac00i6 HagUaHHs Ma nepexody 00 0eujo Ho8020, aje Oilbul eheKMUBHO20 HIJC CbO200eHHI 3aco0),
AKULL MA€E KAPOUHATLHO 3MIHUMU MA CAPOCMUMU Npoyec HABYAHHS, AK OAs Y4Hie, max i 0
suumernis.

Knrwoueevle cnoea: cpaghika, epaghiunuti, Mmooenb,  MOOENOBAHHS,  OOUUCTEHHS,
004UCTIOBANbHULL, eKCNEePUMEHN,

Baxko ysBUTH CHOTOAHINIHIN eHb 0€3 BUKOPHCTAaHHS iHPOPMALIHHUX TEXHOJOTIH. IcHye
0e3/i4  eNeKTPOHHUX MPHUCTPOiB, SAKI JIONIOMAraroTb HaM y  IOBCSKICHHOMY  JKMTTI.
HaiimonynsipHiIMMH TaKUMH TPUCTPOSIMH € TIEPCOHAIBHUN KOMIT I0TEp, MOOUTBHUN TeneoH,
IUTAaHIIET, €JeKTPOHHA KHHUra Ta iHmi. [lomynspHicTe LMX MPUCTPOIB OCATAETHCSA 3a PaxXyHOK
JIETKOCTi KOPUCTYBaHHS, KIIBKOCTI 3a/1a4, sIKi BOHU BUPILIYIOTb.

L1i sikocTi ocAraroTbCs 3 BUKOPUCTAHHSAM MPOrpaMHOi CKiIaaoBoi. BoHa 3HaxoauThes Ha
OJTHOMY DiBHI 3 armapatHo0 yacTuHO. [Iporpamna ckiamoBa J03BOJIsIE BUKOPUCTOBYBATH MTPHUCTPOT
BCIM JIFOJIIM HE 3Ba)KAIOUW Ha PIBEHb iX 3HaHb B 00JacCTi HAMMCAHHS MPOrpaMHUX 3aco0iB 1 Oy10Bi
[BOTO TPHCTPOI0. BUKOpUCTaHHS IUX MNpUCTPOIB He Oyno O Take moOmyssipHe, KOO O HE
nporpamHa ckiajgosa. Came e 103B0iami0 IT NpoHUKHYTH Maiixke y BCl chepH KUTTS JIIOJCH.

[TporpamHa ckiamoBa — Iie HaOip Mporpam, IO JTO03BOJISIFOTH PO3B’S3YBaTH IEBHHUM HAOIp
3ajad. Bin skocti mporpamu Oyne 3anexaTd Ha CKUIBKM TOYHO BOHAa MOJKE JOINOMOITH IpHU
BUpIIIEH] TPOOIIeMH.

Jlis cTBOpEHHS SIKICHMX MPOrpaMHMX 3aco0iB moTpiOHI kBamiikoBaHi creriamicta. 1106
BHUBUMTHU XOPOLIMX CIIELIANICTIB B 00JaCTi IporpaMyBaHHs OTPIOHO HA PAHHBOMY €Talll HaBYaHHS
MOSICHUTH, L0 Take aJlfOPUTM, Ta sSK MPAIOIOTh NEeBHI anroputmu. bo amroputm — onHe i3
KJIFOYOBHX TMOHATH B MPOrpaMyBaHHI1. AJrOpUTM — 1€ Habip MpaBuil, SIKUN BU3HAYAE TIOCIIIOBHICTh
ornepauiil A pillleHHs NeBHOI 3a7ayi. 3HaHHA 0a30BHUX aJTOPUTMIB € TyXe BaXKJIUBUM, 00 MOTIM
Ipu po3poOIi MporpaMHUX 3aco0iB MOTPIOHO YacTO iX BUKOPUCTOBYBATH, a 1HOAI IIe W
MoaudikyBaTu ix A KOHKPETHOI 3a/aui.

Jnst BUBYEHHsS anroputMmiB, B XepcoHChKOoMY [lep:kaBHOMY VYHIBEpPCUTETI, CTBOPEHO
IOPOTOTUN TMporpamHoro 3aco0y «Bineointepnperarop 2.0». OCHOBHI NpU3HAYEHHS I[OTO
MPOAYKTY:

Bi3yaJli3allis aJITOPUTMIB MOLIYKY Ta COPTYBaHHS;
BUBYEHHS 0a30BUX aJITOPUTMIB,;
HalMCaHHS BIIACHUX aJITOPUTMIB;

® BHUBYEHHS CTaTHCTUKU €PEKTHUBHOCTI pOOOTH aJrOPUTMY.

BineoinTeprperaTop J0MOMOXE BHUKJIagadyy MOSCHUTH HNPUHIUI PpOOOTH TEBHOTO
ATOPUTMY Ta MOKAa3aTH WOTO Bi3yanbHO. TakoXX iHTEPHPUTATOPOM CTYJICHT MOKE KOPHUCTYBATHCh
caMmocCTiiiHO. Moxke 0e3 JI0MOMOTH BHKJIa/laya HABUYUTHCH YSABJISATH pOOOTY alrOpUTMY, IO JyXKe
BaXXKO IPH CaMOCTIHHOMY BHUBYEHHI. MOXe JIeTKO BMBUMTH BCi 0a30Bl alrOpUTMHU IONIIYKY Ta
COPTYBaHHsI, OLIIHUTH AKICTb POOOTH aIrOPUTMY Y TOPIBHIHHSA 3 1HIIMMHU.

MOXIIUBICTh CaMOCTIHHO BHMBYATH AITOPUTMH YK€ BaXIIMBE Yy 3B’S3Ky 3 aKTUBHUM
PO3BUTKOM JUCTaHLIHHUX ()OPM HaBUAHHS.
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Jlist BOOCKOHANEHHS 1 PO3IIMPEHHS MOXIUBoOcTe  “Bimeointepmperatop 2.0” Oymo
BHPIIIIEHO CTBOPUTH HOBY BEPCII0. AKTYalbHICTh IIi€] pOOOTH TMOJISTaE B TOMY, IO ICHYIOYa BEpCis
“Bineointepnperarop” € Oera Bepciero 1 morpedye TeCTyBaHHS, HAIArOKEHHS Ta PO3IIUPEHHS
MOXJIMBOCTEH Bi3yaui3alii anropuTMiB. BpockoHamtoBaTHCh Oyle B TOMY YHCII 1 Bi3yarizallis
anroputMiB. Tak, K Ha Lel yac KUIBKICTh KJaciB iHTepHpeTalii iCHyt0u0i CHCTeMH 0OMEXEHO, TO
MPEAMETOM JaHO1 pOOOTH € Bi3yalli3allis aJrOpUTMIB caMe IMOITYKYy Ta COPTYBaHHS.

Merta poOOTH — TECTyBaHHS, HAJAro/PKEHHsS Ta pO3MMPEHHS (YHKIIOHATY MOJIYJIs
Bi3yautizallii aaropuTMiB MporpaMHOTo 3aco0y “Bineointepnperatop 3.0”.

BiamosigHO 10 MeTH OyIJI0 TOCTABICHO HACTYITHI 3aBJIaHHS:

e BuBueHHS JIiTEpaTypH 3 TEMH,

e TectyBanHs Ta BUIpPABICHHA IOMWIOK Bi3yami3amii iCHyr4oi CHCTEMH
“BigeoinTepnperarop”;

e PosmmpenHs Moaysis Bizyai3altii Il OXOIUICHHS OUTBIIOT KITBKOCTI aJTOPUTMIB.

ITepenbavaeTses, mo po3pobieHa mijacucTeMa Bidyamizamii Oyae BiANMOBiIaTH OCHOBHUM
MIPUHIIMIIAM BiJOOpa)KEHHS aHUX 1 JO3BOJIUTH IMiJIBUITUTH €()EKTUBHICTH POOOTH 3 MPOrPaMHUM
MPOAYKTOM, BIUTMHE Ha TIOKPAILEHHSI TPOIECY CIPUIHSATTS BUKJIAJICHOTO MaTepiay.

OxonuTtu Bech MaTepian poOOTH HEMOKJIMBO Y 11l cTaTTi. ToX MM 3yMMHUMOCH HAa BUMOI'ax
710 CHCTEMH Bi3yai3allii aropuTMiB.

ANTOPHTM - OCHOBHE TOHSATTSA mporpamyBaHHs. lle HaOip npaBwi, SKW BU3HAYAE
MOCIIJIOBHICTh OMNepamii sl pilleHHs MeBHOI 3aaadi. 3HaHHS 0a30BHX alITOPUTMIB € TyXkKe
BOXJIUBUM, 00 IMOTIM IpH po3poOIli mporpaMHuX 3aco0iB MOTPIOHO YACTO X BUKOPHCTOBYBATH, a
iHO/I 11e ¥ Moau(iKyBaTH iX 171 KOHKPETHOT 3aaui.

JJis1 1OTIOMOTY BUBYCHHS QJIFOPUTMIB iICHYIOTh CUCTEMH, SIKI MOXKYTh By3Yyalli3yBaTH IPOIIEC
po6OTH anropuUTMYy.

IcHyroUi cucTeMu Bi3yaiizalii alropuTMiB:
. Algoritmik: Animering af algoritmer
Algoritmik: Animering af algoritmer — e Be6 caiit Ha sikomy 3i0paHi MOCHJIAHHS Ha Pi3HI

anroput™mu. [Ipu nepexoai Ha anroputM, 3amyckaeTbes java-applet sikuil Bizyanizye anroputm. Ha
MOIO TYMKH, HE 3p03YyMLIO, SIK KOPUCTYBaTHCs 1oAaTkoM. MoBa iHTepdeiicy — aHriichKa.

. Web Data Structures and Algorithms

Web Data Structures and Algorithms — e Be6 caiit, Ha sikoMy ornucaHi 0a30Bi aITOPUTMHU.
BiH BkIIOYEHHH 70 IIbOTO CIMCKY 00 s IESKUX aJlTOPUTMIB € Bizyaiizallis. 3a Bizyasi3alito B il
CUCTEMI BIJMOBIAAIOTh java-ammieTH. € KOOU aJropUTMIB, Ta IIMPOKE MOSICHEHHS MPHUHIMUIIB iX
po6otu. MoBa inTepeiicy — aHriicbka.

. TRAKLAZ2 — Exercises

TRAKLAZ — ne java nogatok. 3 HOTo JOMOMOTOI0 MOXKHA BUBYATH Pi3HI anropuTmu. B
CUCTEeM1 JOCTYIHI HAaCTyIHI KaTeropii ajJropuUTMIB: OCHOBHI, MOLIYKY, aHali3y, COPTYBaHHS,
XeIlyBaHHS, alTOPUTMHU Yepr Ta AITOPUTMH Ha rpadax.

ITpu Bi3yamizamii MOXHa OauuTH AJTOPUTM HA MOBI NMPOTpPaMyBaHHS 1 OCHOBHE BIKHO 3
Bi3yaunizailiero. B BepxHiif yacTHHI 6a4rMO TOSICHEHHSI KPOKy aiiroputMmy. Ha Moro a1yMKy 11e ayxe
BXJIMBO (J1aJIeKO He y BCiX cucTeMax Iie €). MoBa inTepdeiicy — aHrmiicbka.

. Sorting Algorithm Animations

Sorting Algorithm Animations — nyxe IikaBuii CalT JJis BHUBYCHHS Ta MOPIBHSHHS
IIBUAKOCTI BUKOHAHHSI aJITOPUTMIB cOpTyBaHHA. TyT mpencTaBiieHa TabauLs 3 PI3HUMHU BUAAMH
MOYaTKOBOT'O 3alIOBHEHHS MAcHBIB Ta alropuTMaMu. MO>KHa JIETKO MOOAYUTH, SKUH AITOPUTM,
HaTNpUKJIad, IIBH/IIE MpPAIOe Ha TIEBHOMY MacuBi 4ymcen. Haxanmp TyT Hemae TiIyMadeHHS
aJITOPUTMIB 1 TOKPOKOBOT'O BUKOHaHHsA. MoBa iHTepdeiicy — aHriichKa.

. The Sort Algorithm Animator V1.0
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The Sort Algorithm Animator V1.0 — me mporpamMma ans Bi3yawi3amii alrOpuTMIB
copTyBaHHA. Mae 3po3yminmii iHTepderic. [[03Bonsie KopuCTyBady MEperyisiaTH aJIrOpuT™M B
MOKPOKOBOMY pexumi. MoBa iHTepdeiicy — aHrmiichKa.

. Sequential and parallel sorting algorithms

Sequential and parallel sorting algorithms - me BeO caiiT Ha skOoMy omnucaHi 0a30Bi
anroput™Mu. OCOOJMBICTIO IIBOTO CaWTy € Te, IO 10 KOXKHOTO alrOpUTMy € BeO IOAaTKH, SKi
J0NIOMAraroTh 3acBOITH Marepiain. Hampukian npu BHBUEHHI aJiTOPUTMIB COPTYBAHHS € JOJATKH,
SKi TIOKa3yloTh, Ta OYIKYIOTh JOKM KOPUCTyBau BHOepe Miclie BCTaBKHM eneMeHTa. Lle myxe
JOTIOMOT A€ 3aCBOITH BUBUEHHI MaTepias. MoBa iHTepdelicy — aHTIiiCchKa.

. Vivo Animations

Vivo Animations — caiiT, Ha sKoMy 3i0paHO TOJaKTH s Bi3yauizanii anroputmi. OCHOBHA
YacTUHA AITOPUTMIB — 1€ JITOPUTMH TIONIYKY Ta COPTYBaHHs. € Bi3yasi3allisi OCHOBHUX MPOIIECIB
pobotu komm’toTepa. HemonmikoM mbOro caiTy € HEOOXiJHICTh BCTAaHOBIIOBATH B CHCTEMY
CreliaJpHUN TaNarid, SKUM BIANOBiIAae 3a Bizyamizamito. Ha Mow aymKy, 3 yciX pO3TISHYTHX
CalfTiB 1 cucTeM, B LIl cucTeMi HaHOUIBII 3po3ymini rpadiuHi Moxenmi, opaszy 3po3yMilo, SK
npatoe anroput™. MoBa iHTepdeiicy — aHriicbKa.

. Algorithm Visualization

Algorithm Visualization — 1ie mporpamuuii 3aci6 s Bisyamizarii amroputmiB. Ha Moo
JOYMKY Tl TIporpaMa OUTbINe TiAXOAUTH JJII BUBUCHHS MOBH IPOTPAMYBAaHHS, a HE JIJIi BUBYCHHS
anroput™miB. TyT ayke 3pO3yMmiio TOKa3aHO, SK HalKMCaHa Ha MOBI MPOrpamMyBaHHS Iporpama
omepye 3 MacWBaMH{, 3 BHIUICHHAM TIIaM SiTi, BKa3iBHUKaMH Ha 4YapyHKH mam’sati. MoBa
nporpamyBaHHs — c++. Majio B SKHX Mporpamax MOKa3aHO KOJi ajJrOpUTMy pealli3oBaHUil Ha
KOHKPETHIi MOBI TporpaMyBaHHs, L€ € Oe3lepedHo IUTFocoM. Aje He Tpeba 3abyBaTH TpO
HArJSAIHICTh TpadiyHUX MOJIeNei, 00 e Ay»e BaXXJIMBO MPU BUBUEHHI caMe allTOPUTMIB, 2 HE MOBU
nporpaMmyBaHHs. PEKOMEH/IyIO 110 MporpaMy JijIsi BUBYCHHS MOBH IPOTPaMyBaHHS C++, 0COOIUBO
JUIsS THX XTO BUBYAaB MOBY pascal Ta xo4ue BUBYMTH c++. MoBa iHTepdelicy — aHTIiiChKa.

. Bigeo kiinu

[Topsin 3 mporpamMaMu Ta BeO AoAaTKamH JAJs Bi3yani3allii alrOpUTMIB B IHTEPHETI € JyXKe
OaraTo BiJle0 Ta aHIMAIlil J€ MMOKa3aHO MPUHIUI pOOOTH MEBHUX AIrOpUTMiB. Buauisiio HacTymHi
nepeBaru IbOro TUITY aHIMaIlii:

1. JlocTynHicTh 6aratbox croco0iB MpeAcTaBIeHHs Jiil anroputMy. B onqHOMY 3 Takux
B1JICO €JIEMEHTU MacuBY OyJIM MPEJCTABIICHHI JIFOJbMHU 1 IIPU MEPECTAHOBLI MOYMHAIIN TAHLIOBATH.
Ha Mo10 nymMKy 11e ToroMoxXke Kpallle 3anam’ iTaTi alrOpUTM;

2. [Tnatdpopmo HezanexHicTb. Bizeo ¢ailnmu MOXyTh NporpaBaTUCh Ha OUIBIIOCTI
CY4aCHUX CHUCTEM.

Ta BUILISI0 HACTYITHI HEJOJIKU:

1. Crartuunicth KoHTeHTy. [lpu mnepernsal Bii€o MU MOXEMO OauuTH poOOTY
JITOPUTMY TUIBKHM Ha OJJHOMY HaOOpi JaHHUX, HE MOKHA 3MIHMTH 1iei HaOip;

2. BincytHs iHTepakTHBHICT. He MOXHa BUIUIMNTH HE3pO3yMUIMH (parMeHT Ta
oJIep)KaTu IO HbOMY crpaBKy. He MOXHO KopucTyBauy BBECTH SIKICh JaHHI (K B OJHIN 13
PO3IIISIHYTHUX BHILE CUCTEM);

3. Bineo daiinu pecypcHoMicTKi. SIKIIO 3aMipsATH Ham’iTh Ha OAMH PO3TJISHYTHIM
AIITOPUTM.

[TopiBHSIHHS cucTeM Bizyai3allii
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Ha ocHOBI po3MISIHYTHX CHCTEM Bi3yasi3allil CKJIaieMO TaOJHITIO, 10 BiMoOpa)kae mepeBaru
TUX a00 1HIIUX CUCTEM.
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Algoritmik: Anlmermg Pizni Hi }.366’ Hi Hi AHTIL Tak Tak
af algoritmer java
Yac-
Web Data St.r uctures and Pi3ui Hi ].366’ Tak | Tak AHri. TuHa Tak
Algorithms java anro-
PUTMIB
TRAKLAZ2 - Exercises Pizni Hi i‘ig’ Tak | Tak AHTIL Tak Tak
Sortlng Algorlthm Copry- Hi Be6 Hi Hi AHIIL Tax Hi
Animations BaHHS
The S_ort Algorithm Copry- Hi ].366’ Hi Hi AHTIL Tax Tax
Animator V1.0 BaHHS java
Yacrt-
Seque_ntlal and _parallel Copry- i 1_3e6, Tax | Tax AH.I“J'I., KOBa, | .
sorting algorithms BaHHS java Him. iHTEp-
dKTHUBHAa
Vivo Animations PizHi Hi Be6.’ Hi Hi AHrIIL Tak Hi
I1JIartH

MoskeMo 3pOOUTH HACTYMHI BUCHOBKH IICTIS I€TaIbHOTO BUBUEHHS TaOIuIIL:

1.  Cucrem Bi3yamizauii anroputmis Oarato. IIpu cTBOpeHHI HOBOi CHUCTeMH MOTPIOHO
Oyze BUTpUMaTH KOHKYpEHLi0. B HOBY cucteMy BiOpaTH Bce HaliKpalle 3 po3IJISHYTUX, ICHYIOUUX
CHUCTEM,;

2. Pocilicbkko ab0 yKpaiHCPKO MOBHHX MporpaMm, caiTiB HeMmae. [lomryk pociiChKuX
Iporpam Bi3yaini3auii pe3ysbTaTiB He J1aB, BCl CUCTEMH Ha aHTJIiChbKiil MOBI;

3. Hi onHa i3 pO3IVISHYTUX CUCTEM HE JO03BOJISE€ CTBOPIOBAaTH CBOi a00 peparyBaTH
ICHYIOY1 aJTOpUTMH;

4.  BuIbIIICTh CUCTEM Bi3yalli3yIOTh TUIBKU QJITOPUTMHU MOLIYKY Ta COPTYBaHHS;

5. Maiixe Bci cucteMu J0CTymHI uyepe3 BeO Opaysep. lllo He auBHO, B HaII Yac 11e 1yxKe
MOMYJISIPHUHN CTIOCIO PO3MOBCIOKEHHS IPOTPaMHUX 3aC00i1B;

6. Mano cuctem [103BOJISAIOTH OauuTH KOJ peajizallii aJrOpuTMy Ha peaibHili MOBI
poTrpamMyBaHHS.

Buxozsuu 3 nuX BUCHOBKIB, MOYKEMO 3aIlPOIIOHYBAaTH HACTYITHI BUMOTH JI0 HOBOi CHCTEMHU
Bi3yaulizauii alropuTMiB:

1.  Mosga iHTepdeiicy moBuHHa OyTH 3pO3yMIIOI0 JUIs KOpPHCTyBaya TOi KpaiHu Jie Oyne
PO3MOBCIOIKEHA crcTeMa. B Hammiii kpaiHi e pociiicbka abo ykpaiHCbka MOBU;
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2.  lloBuHHa OyTH MOXIUBICTb pelaryBaTH iCHYIOU1 allTOPUTMHU;
3. MOoXJIUBICTh CTBOPIOBATH CBOi AJITOPUTMU;
4.  Cucrema NOBHHHA PO3MOBCIO/DKYBATHCh Yepe3 IHTEPHET;

5.  Cucrema NOBMHHA HE TUIBKH JOIIOMOTAaTH BUBYATH aJTOPUTMH, a M JIO3BOJSTH
MeperiiAIaTi peati3alliio alrOPUTMIB Ha peajbHId MOBI IPOTpaMyBaHHS;

6. Cucrema moBHHHA MaTa 3pO3yMiJII MOJIENI Bi3yasi3allii alrOpUTMiB.

OcraHHI MyHKT OYB JOJaHUM 1O 3alpOINIOHOBAaHWUX BUMOI IICJIS TECTYBaHHS NESKUX
icCHyrounx cucteM. B HuX Oylo He 3po3ymisio, 1m0 BiOyBaeTbCS HAa €KpaHI MOHITOpPY, Xoya

anroput™M OyB 3HaiiomMuii. B mepimry depry e 3aieXuTh BiJl SKOCTI TpadiuHUX MOJEeH, sKi
BUKOPUCTOBYIOTBCS IIPH MPOIIECi Biyai3aiii.
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IHbopmaLLinHi TeXHONOTIii B OCBITI

AHOTAILIIT

CuniBakoBcbkuii O.B., Titenok C.O., bepe3oscbkmii J1.0O.

OYHKUIOHAJIBHICTb KSU FEEDBACK 3.0

EBomromis enexrponnux nociyr "KSU Feedback", anami3 HemomikiB Ta 00OMeXeHHb CTapoi
Bepcii "KSU Feedback 2.0 RC1", ornsan ¢ yHKIIIOHAIBHUX 1 KIIFOYOBHX OCOOJIMBOCTEH MalOyTHBHOTO
pemizy "KSU Feedback 3.0".

KirouoBi ci10Ba: KOHTYp 3BOPOTHBOTO 3B's13KY, OCBITHIH Mpoliec, 6a3a JaHUX, ONUTYBaHHS,
pOTrpaMHUN KOMILJIEKC, MOHITOPUHT aHKeTyBaHHs, ksu feedback, po3pobOka, ninpoBa rpymna

CnuBakoBckuii A.B., Tutenok C.A., bepe3oBckuii [.A.

OYHKIIMOHAJIBHOCTb KSU FEEDBCK 3.0

Domonus dnekrponHsix yeuyr "KSU Feedback", amamn3 HemocTaTkoB M OrpaHHYCHHI
crapoii Bepcun "KSU Feedback 2.0 RC1", 0630p (hyHKIIMOHAIBHBIX U KIIOYEBBIX OCOOCHHOCTEH
npexacrosiero penusa “KSU Feedback 3.0".

KiroueBblie cjioBa: 00paTHBIN KOHTYp, 00pa3oBaTeNbHbIH mporece, 6aza

JAHHBIX, OIpPOC, MPOrPaMMHBIA KOMILIEKC, MOHMTOPUHI aHKetupoBanus, Ksu feedback,
pa3paboTKa, 1meneBas rpyrmma

Spivakovsky A., Berezovsky D., Tityenok S.

FUNCTIONALITY OF THE KSU FEEDBACK 3.0

Evolution of e-service “KSU Feedback”, analyzing the flaws and limitations of the old
version of “KSU Feedback 2.0 RC1”, review of functionality and a key features of the upcoming
release “KSU Feedback 3.0”.

Keywords: Feedback Service, building circuit of feedback, survey of the target groups,
development, poll

3anopoxuenko FO.I'.

CYYACHI TEHJEHIIII PO3BUTKY CTAHJIAPTU3AIIL BUMOT JIO 3ACOBIB
IKT HABYAJIBHOI'O IPU3HAYEHHSA

Y crarti mpencTaBieHi TEHIEHHII PO3BUTKY CydacHOro iH(opMariitHO-0CBITHBOTO
Cepe/loBHUILA B acleKTl YHOPMYBaHHS Ta CTaHAapTH3alii BUMOr A0 3aco0iB iH(opMariitHo-
KOMYHIKaIlifHNX TEXHOJIOTIH HAaBYAIBHOTO TPWU3HAYEHHS, 3aCTOCYBAaHHS MEPCHEKTHBHHUX
TEXHOJIOT1H, 1HHOBAaLIHHUX MIAXOJIB 10 peaji3alii CUCTeM eIEeKTPOHHOro HaB4aHHs. OKpeclieHO
po0JieMH 3alpoBaKEHHS] METOJOJIOTI YIpaBIIHHS SKICTIO B cdepl BUCOKOTEXHOJOTIYHOI
MPOAYKIT, a TAKOX MOAAJIBINI HEPCHEKTUBH PO3BUTKY €JIEKTPOHHUX HaBYAJIbHUX 3aC0O0iB.

KurouoBi ciioBa: 3aco6u IKT naBuanbpHOro mpusHadeHHs, skicts 3aco0iB IKT, orintoBaHHs
axocTi 3aco0iB IKT, Ge3neka OCBITHBOTO CepeloBUINA, CTaHIAPTU3ALlSA €IEKTPOHHOTO HaBYaHHS,
XMapH1 TEXHOJIOT1].

3anopoxuenko FO.I'.

COBPEMEHHBIE TEHAEHIIUN PA3BUTUSI CTAHJAPTU3ALUUA
TPEBOBAHUM K CPEJICTBAM UKT YYEBHOI'O HABHAUYEHMUS

B crartee mpencraBneHBl TEHACHIMH Pa3BUTHA COBPEMEHHOW HMH(OPMAIMOHHO-
o0pa3oBaTeNbHON cpellbl B acleKTe HOPMHMPOBAHUS W CTaHAAPTU3ALMHU TpeOOBaHUIl K cpencTBam
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX ~ TEXHOJIOTHH y4eOHOrO Ha3HA4YEeHHWs, WCIOJIb30BAHUS
MEPCIEKTUBHBIX TEXHOJOTHS, WHHOBAIMOHHBIX TMOJIXOAO0B K PEATH3aIUHd CHCTEM JJIEKTPOHHOTO
oO0yuyenus. OuepueHbl MPOOJIEMBI BHEIPEHHUS METOOJOIMM YIPaBIEHUS KauecTBOM B cdepe
BBICOKOTEXHOJIOTMYECKON TIPOAYKIINH, & TAaKXKe NaTbHEHIINE IEPCIEKTHBBI Pa3BUTHS SJIEKTPOHHBIX
CPEICTB 00yUYeHUsI.

KiarwoueBbie caoBa: cpeacrBa MKT ydeObnoro nasznauenusi, kadectBo cpenctB MKT,
oueHuBanue kadectBa cpeacts MKT, GesomacHocTh 00pazoBaTenbHON Cpenbl, CTaHIApTU3ALUSA
AJIEKTPOHHOTO 00yUYeHHsI, 00JIaYHBIE TEXHOJIOTHH.
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AHoTauii

Zaporozhchenko Y.

THE MODERN TRENDS OF DEVELOPMENT OF STANDARDIZATION OF THE
REQUIREMENTS TO EDUCATIONAL ICT TOOLS

The article presents current trends of informational and educational environment
development in terms of defining and standardization of the requirements to educational ICT, use of
prospective technologies and innovative approaches to the implementation of e-learning systems.
The problems of implementing of quality management methodology in a sphere of high-tech
products, as well as future prospects of development of e-learning tools are outlined.

Keywords: educational ICT, quality of ICT, learning environment security, standardization
of e-learning, cloud technologies.

Kpasuos I'.M.

MOIAEJIOBAHHA CHUHCTEMH VYIIPABJIHHSA SKICTHO EJEKTPOHHHUX
PECYPCIB HABUAHHS: IHTETPOBAHUM TA JTU®EPEHIIMOBAHUI MIAXOIN

[IpencraBneni pe3ynbTaTH 3 MOJEIIOBAaHHS CHUCTEMH YIPABIIHHS SIKICTIO €JIEKTPOHHUX
iHQopMaIiiHUX pecypciB Ha OCHOBI aHaNi3y (YHKIIIOHYBaHHS 1 €JIEMEHTIB 3 BUKOPHUCTaHHSIM
iHTEerpoBaHOro Ta IU(EepeHIiiioBaHOrO MiAX0/iB. 3aCTOCYBAaHHS TaKOi MOJIEJ MPOLTIOCTPOBAHO HA
MUKl PO3paxyHKy Ta ONTHMi3allii MapaMeTpiB CUCTEMHU YMPABIIHHS SKICTIO MPH OpraHizaiii
Y3TOKEHOI POOOTH CIy)X0 MOHITOPHUHTY, OIIHKH SKOCTI Ta CYHNPOBOIKCHHS EJIEKTPOHHUX
pecypciB HaB4YaHHA.

KirouoBi ci10Ba: MOfens CUCTEMH yIIPaBIiHHS SKICTIO, MOHITOPUHT Ta YIPaBIIIHHS SKICTIO
€JIEKTPOHHUX 1H(HOPMaIIHHUX PECYpCiB HAaBYAHHSI, CIYKOU CUCTEMH YIIPABIiHHS SKICTIO.

Kpasuos I'.M.

MOAEJUPOBAHUE CUCTEMBbI YIIPABJIEHUSA KAYECTBOM
SJEKTPOHHBIX PECYPCOB OBYYEHMUSI: HHTET'PUPOBAHHBIN n
JTA®PEPEHIIMPOBAHHBIN ITOJXO/bI

Hpe,[[CTaBJ'IeHBI peE3yiibTaThl 110 MOACJIUPOBAHUIO CHUCTCMbI VYIIPABJIICHUA Ka4€CTBOM
AJIEKTPOHHBIX MH(POPMAIIMOHHBIX PECYPCOB HA OCHOBE aHaNM3a (DYHKIIMOHUPOBAHUS €€ DJIEMEHTOB
C HUCIIOJIb30BAHHUEM HHTCIPHUPOBAHHOI'O H I[I/I(b(bepeHHI/IpOBaHHOFO IIoaAxX040B. HpI/IMeHeHI/Ie TaKOH
MOJENU NPOWJUIIOCTPUPOBAHO Ha IMPUMEPE pacdyera U ONTUMHU3ALUMUU I1apaMETPOB CUCTEMBI
YIIpaBJICHUA Ka4YCCTBOM IIPU OpraHU3allun COTJIaCOBaHHOM pa60TBI CJ'Iy>K6 MOHHUTOpHHTI'A, OLICHKU
KauyecTBa M COMPOBOKIEHUS 3JIEKTPOHHBIX PECYPCOB O0yUEHUSI.

KuroueBble ciioBa: MOZCIIb CUCTEMBI YIIPABJIICHUSA Ka4CCTBOM, MOHUTOPUHI' U YIIPABJICHUC
KAaueCTBOM 3JIEKTPOHHBIX MH(POPMAIMOHHBIX PECYpPCOB OOYUEHMsI, CIY>KObl CUCTEMBI YIIpaBJICHUS
Ka4y€CTBOM.

Kravtsov H.M.

MODELING OF QUALITY MANAGEMENT SYSTEM FOR ELECTRONIC
LEARNING RESOURCES: THE INTEGRATED AND DIFFERENTIATED
APPROACHES

Abstract. Results on modeling of quality management system of electronic information
resources on the basis of the analysis of its elements functioning with use of the integrated and
differentiated approaches are presented. Application of such model is illustrated on an example of
calculation and optimization of parameters of a quality management system at the organization of
the co-ordinated work of services of monitoring, an estimation of quality and support of electronic
learning resources.

Keywords: model of a quality management system, monitoring and quality management of
electronic information resources, services of a quality management system.
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Summary

Kyxapenko B.M.

PO CHUCTEMY JUCTAHIIAHOI'O HABYAHHS VY BIIKPAUTOMY
JUCTAHIIMHOMY KYPCI

Y poboTi omucaHa mepiia YacTHMHA BIAKPHUTOrO JHCTAHIIIHHOTO Kypcy «JlucraHiiiine
HaBYaHHS BiJ A 710 S1», IPUCBSYEHOTO CTBOPEHHIO Ta PO3BUTKY CUCTEMH JHUCTAHI[IHHOTO HABYAHHS
opranizamii (yHiBepcutery abo kopmopariii). HaBeneHo pe3yiabTaTH HaBYaJIBHOTO MPOIECY Ta
obroBopenHs Ha mkomi-ceminapy B HTY «XIII» y 2012 p. B po0oTi moka3aHO 3aIliKaBIE€HICTh
BHKJIQ/Ia4iB Y HOBIA (OpMi IHUCTAHIIIMHOTO KypCy 1 HEAOCTATHIO PO3BHHEHICThH IMEPCOHAIBHOTO
HABYAJIBHOT'O CepeloBHILA. BinkpuTi IMCTaHLIHHI KypCH MOKYTh CIPUATH CTBOPEHHIO CYCIUIBCTBA
MPaKTHKIB.

KuarouoBi cjoBa: nucraHIiiiiiHe HaBYaHHS, KOHHEKTHBI3M, COILiajbHI CEPBICH, MAacCOBHI
BIIKPUTHI TUCTAHIIIMHUI KypC, CHCTEMa JTUCTaHIIMHOTO HABYaHHS OpraHi3aiii.

Kyxapenxko B.H.

O CUCTEME JUCTAHIOMUOHHOI'O OBYYEHUA B OTKPBITOM
AACTAHIHUOHHOM KYPCE

B pabote omucana mepBasi 4acTh OTKPBITOIO JUCTAHIIMOHHOTO Kypca «JluctaHIMOHHOE
o0ydenne oT A 10 f», MOCBSIIEHHOTO CO3MaHUI0 M PA3BUTHUIO CHUCTEMBI JUCTAHIIMOHHOTO
oOyueHusi opraHuzanuu (yHHBepcUTeTa WM Kopropauuu). [IpuBeneHbl pe3ynbTaThl y4eOHOTO
nporecca U obcyxaeHuss Ha mkoje-cemuHape B HTY «XIIM» B 2012 r. B pabore mokazano
3aMHTEPECOBAHHOCTD IpernojaBaTesieii B HOBO (popMe TUCTAHIIMOHHOTO Kypca U HEeIOCTaTOYHOTO
pa3BUTHUSL TEPCOHAIBHOM  yueOHOM  cpenbl. OTKpBITBIE AUCTAHIMOHHBIE KYpPChl MOTYT
Croco0CTBOBAThH CO3/IaHUIO O0IIIECTBA PAKTHKOB.

KiloueBble ci10Ba: TUCTAaHIIMOHHOE OOyYe€HHE, KOHHEKTHUBM3M, COILIMAJIbHBIC CEPBUCHI,
MacCCOBBIH OTKPBITBIN AUCTAHIIMOHHBIN KypC, CUCTEMa JUCTAaHIIMOHHOTO 00Yy4YEeHUS OpraHU3aIuu.

Kukharenko V.M.

ABOUT SYSTEM OF DISTANCE LEARNING IN OPEN ONLINE COURSE

This paper describes the first part of the open online course "E-Learning from A to Z",
dedicated to the creation and development of system of distance learning (university or
corporation). The results of the learning process and discussion on the workshop at NTU "KPI" in
2012 is shown the interest of teachers in a new form of online course and lack of development of
personal learning environment. The open online courses can contribute to society practice.

Keywords: e-learning, connectivism, social services, the massive open online course,
system of distance learning.

CamunHcbka S1.B.

VIOPABJIHHA  BI3BHEC-IPOIIECAMHW KOMIIAHIH B  KOHTEKCTI
THOOPMAIIMHUX TEXHOJIOI'TA

VY cTaTTi pO3rIIsHYTO 0COOIMBOCTI yNPaBIiHHS 1HQOPMALITHUMH TEXHOJIOTIIMHU, K OJIHOTO
3 KpUTHYHUX Oi3HEC-TIpOIEeCiB KOMIIaHif, 10 Mae€ 3HAYHUM BIUIMB Ha e(EeKTUBHICTh IX
(GYHKI[IOHYBaHHS Ta IOCSITHEHHS YCIIXY.

KitouoBi croBa: ynpasiiHHs, O13Hec-Tipoliec, iHpopMarlliiiHi TeXHOJIOT1i, KOMIaHiI.

Camuunckas S1.b.

VYIOPABJIEHUE BU3HEC-IPOLIECCAMU KOMIAHUM B KOHTEKCTE
WH®OPMAIIMOHHBIX TEXHOJIOT U

B craTthe paccMOTpeHBl 0COOCHHOCTH yIpaBiIeHUs! HHPOPMALMOHHBIMUA TEXHOJIOTUSMH KaK
OJTHOTO M3 KPUTHYECKHX OW3HEC-TIPOIECCOB KOMMAHHHA, MMEIONIMX 3HAYUTEIbHOE BIUIMSHHAE Ha
3P HEKTUBHOCT UX (PYHKIIMOHUPOBAHUS U JTOCTHKEHHE yCIexa.

KiroueBsie crmoBa: ympaBieHue, OW3HEC-TIporiecC, HWH(GOPMAIIMOHHBIE TEXHOJIOTHH,
KOMIIaHHUH.
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AHoTauii

Samchinska Y.

MANAGEMENT OF COMPANIES’ BUSINESS PROCESSES

IN A CONTEXT OF INFORMATION TECHNOLOGY

Abstract. The feature of information technology management as one of critical business
process of the companies, that has a considerable influence on efficiency of their functioning and
success achievement is considered in the article.

Keywords. Management, business process, information technology, companies.

Cinbko 10.1.

MIKIOPEJMETHI 3B'SI3KH KYPCY MATEMATHUYHOI JIOI'IKM 1 ITHIIUX
MATEMATHYHHUX KYPCIB IIPU HIATI'OTOBII MAWUBYTHBOI'O BUYHUTEJIS
MATEMATHUKHA

VY naHiif cTaTTi MpoaHali30BaHO B3a€MO3B'SI30K B CHCTEMI MITOTOBKU BYUTEIIIB MAaTEMATHKU
B mnenarorivnomy BH3 kypcy MarematwdHOi JIOTIKM 3 IHIIMMH MAaTEMAaTHYHHMH KypcamMH —
reoMeTpii, anreOpu i1 Teopii uyMceNn, MaTEeMaTHYHOTO aHalli3y, a TaKOXK 3 KypcamMH METOAMKHU
BUKJIaJaHHA MaTCMAaTHUKU, iCTOpﬁ MaTeMaTuku. HasBHICTH 3B'SI3KIB MIXK €1€MEHTAMH CHUCTEMH Ta 1X
SKICTh € BOYKJIMBOIO XapaKTEPUCTUKOIO MEJaroriYHO1 CUCTEMH.

KuarouoBi ciaoBa: cucrema HiI[l"OTOBKI/I BUHUTEIIB MaTE€MAaTHUKU, MaTeMaTHYHi1 Kypcu
neparoriugoro BH3, morika, MaTeMaTH4Ha JIOriKa, METOAHMYHA CUCTEMA.

Cunbko H0.U.

MEXINIPEAMETHBIE CBSI3U KYPCA MATEMATHYECKOM JIOTUKHA "
APYI'UX MATEMATHUYECKHUX KYPCOB IIPU TIIOAI'OTOBKE BYIAYIIEI'O
YUUTEJSA MATEMATHKHA

B ,HaHHOﬁ CTaTbC IIPOAHAIIM3UPOBAHBI B3aMMOCBA3UM B CHUCTCMC IIOAT'OTOBKH qu/ITeneﬁ
MaTeMaTUKu B nexaroruueckoM BVY3e kypca maremaruyeckoil JIOTUKM € APYrUMU
MAaTe€MaTU4YCCKMMHU KypCaMH — I'€COMCTPUH, aJIF€6pBI H TCOPUH YHCCII, MATCMATUYCCKOI'O aHAJIM3a, a
TAaK¥XKE C KypCaMH MCTOAUKHU IMpENioAaBaHNA MAaTEMATUKH, UCTOPUHU MATCMATUKHU. Hanmuune cBsazen
MCKAY 3JICMCHTAMH CUCTEMBI U UX KAa4YCCTBO SABJIACTCA BaXXHOU XapaKTepHCTI/IKOﬁ HCIIElFOI‘I/I‘IGCKOfI
CHUCTCMBI.

KaroueBble c10Ba: cucreMa IIOATrOTOBKHN qu/ITeneﬁ MaT€MaTuK, MaTCMAaTUICCKUC KYPChI
neaaroru4yeCkoro BY3a, JIOIruKa, MaTéMaTH4YCCKasd JJOruKa, MCTOAUYCCKasa CUCTEMA.

Sinko Yu.l.

INTERSUBJECT CONNECTIONS OF COURSE OF MATHEMATICAL LOGIC
AND OTHER MATHEMATICAL COURSES AT PREPARATION OF FUTURE
TEACHER OF MATHEMATICS

In this article the interconnections of course of mathematical logic with other mathematical
courses — geometry, algebra and theory of numbers, mathematical analysis, and also with the
courses of mathematics teaching methodology, history of mathematics in the system of preparation
of teachers of mathematics in pedagogical Institute of higher education are analyzed. The presence
of connections between the elements of the system and their quality is the important description of
the pedagogical system.

Keywords: system of preparation of teachers of mathematics, mathematical courses of
pedagogical Institute of higher education, logic, mathematical logic, methodical system.

Xnxnsak LA.

HIITOTOBKA MAWBYTHIX YYWUTEJIB TIOYATKOBHX KJACIB 10O
3ACTOCYBAHHS TH®OPMAIIMHO-KOMYHIKAIIIMHUX TEXHOJOITM HA
YPOKAX MOBH

VY craTti po3KpPUTO HEOOXITHICTh MiJATOTOBKM MalOyTHIX YYHTENIB JO 3acCTOCYBaHHS
1H(pOpMaLlIHHO-KOMYHIKaLlIMHUX TEXHOJNOT1M y mpodeciiiHiil isIbHOCTI, BHUCBITIEHO CYTHICTh
OCBITHBOTO (DEHOMEHY <UIIHTBOJMAAKTUYHA KOMIIETEHTHICTh YYMTENs II0YaTKOBUX KJIACiBy,
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Summary

yKa3aHo HOro CKJIaJHUKH, OOTPYHTOBAHO aKTyaJbHICTh NMPOOJIEMU HABYaAHHS MaHOYTHIX yUUTENIB
MMOYATKOBUX KJIACiB OCHOB €JICKTPOHHOI JIIHTBOIUJAKTHKY SIK Tay31 METOJIMYHOT HAYKH

KarouoBi ciaoBa: iHopMaliitHO-KOMyHIKAIIfHI ~ TEXHOJOTil, METOJUKAa HaBYaHHS
YKpaiHChKOT MOBH, MOJIOJIIII IIKOJISPi, €IEKTPOHHA JIIHTBOUAKTUKA, CIICKTPOHHI ITOCIOHUKH.

Xumkasak U.A.

MNOJIrOTOBKA BYJIYIHIUX VYYHUTEJIENA HAYAJBHBIX KJIACCOB K
HNUCITOJBb30BAHUIO NTHOOPMAIINMOHHO-KOMYHUKAINMOHHBIX TEXHOJIOT' M
HA YPOKAX S3bIKA

B crarbe packpbiTa HEOOXOAMMOCTH MOJITOTOBKH OYAYIIMX YYUTENleH K NPUMEHEHHUIO
I/IH(bOpMaI_[I/IOHHO -KOMMYHUKAIITUOHHBIX TEXHOJIOT I B HpO(l)eCCHOHaHBHOﬁ ACATCIIBHOCTH,
OCBeIlleHa CYTh 00pa30oBaTENbHOTO ()EHOMEHA «IMHTBOJUIAKTHYCCKAs KOMIETCHTHOCTh YYHTEIsS
Ha4YaJIbHBIX KJIACCOB», YKa3aHbl €I0 KOMIIOHCHTHI, o0ocHOBaHa AKTYaJIbHOCTb HpO6J’I€MBI 06y‘leHI/IH
6yZ[y1J_[I/IX quTeneﬁ Ha4dYaJIbHbIX KJIaCCOB OCHOBaM BHCKTpOHHOﬁ JIMHIBOAUJAKTHKU KaK OTpaciinu
MeTO,Z[I/I‘IeCKOfl HayKHU

KaroueBble cJoBa: I/IH(l)OpMaLII/IOHHO-KOMMYHI/IKaI_[I/IOHHbIe TEXHOJIOTHH, METOAHNKA
o6yqu1/1ﬂ YKpanuHCKOMY  A3BIKY, MJIaAIIME MIKOJIbHHUKHK, OJICKTPOHHAsA JIMHIBOJUIAKTHKA,
3JIEKTPOHHBIE TTOCOOUS

Khizhnyak I.

THE TRAINING OF FUTURE PRIMARY-SCHOOL TEACHERS FOR
APPLICATION OF INFORMATION COMMUNICATION TECHNOLOGIES AT THE
LANGUAGE LESSONS

The necessity of training of the future primary-school teachers for application of information
communication technologies (ICT) in their professional activity is proven in the article. The author
considers the essence of the teacher’s language didactic competence, reveals constituent
components of the latter, and proves the urgency of the problem of introducing the future primary
school teachers to the basics of electronic language didactics as a branch of education studies.

Keywords: information and communicative technologies, methodology of teaching
Ukrainian language, primary-school pupils, multimedia course books, electronic course books

Mumkina M.IL

IMPOBJIEMHU OIIHIOBAHHA SKOCTI 3ACOBIB IKT HABYAJIBHOI'O
MNMPU3HAYEHHSA B KOHTEKCTI O®OPMYBAHHS THO®OPMAIIMHOT O
CYCIIIJIBCTBA

VY cTaTTi BUCBITIEHO MPOOIEMH MOJINIIEHHS €(EeKTUBHOCTI BIPOBAIKEHHS 1 BUKOPUCTAHHS
3aco6iB IKT HaBuanbHOrO mpHU3HAYEHHS, SKi MOCTAIOTHh 3TiHO 3 MUIAMU MiABUIICHHAM SKOCTI 1
nocTynHocTi ocBiTH. IlokazaHo, 110 JaHl NUTaHHS TICHO TIOB’A3aHl 31 CHEUM(PIYHUMU
METOAOJOTIYHUMH MiAXOJaMU /10 OIIHIOBAHHs $KOCTi, BiOOpY Ta BHUKOPUCTaHHS 3aco0iB Ta
pecypciB IKT-HaBuaHHs, 1110 BUHUKAIOTh Y KOHTEKCTI PO3BUTKY NEPCHEKTUBHMUX 1H(pOpMaLIiHO-
TEXHOJIOTIYHUX MIaT(OopM MOJaHHA Ta MOCTaYaHHs IIUX PECYpCiB.

Keywords: information society, competence, ICT learning tools, evaluation, demands

vmxnna MLIL

MNPOBJEMbI OLEHUBAHUA KAYECTBA HUKT CPEACTB YYEBHOI'O
HA3BHAYEHUSI B KOHTEKCTE ®OPMHUPOBAHUS HWH®OPMALIMOHHOI'O
OBLIECTBA

B crarbe ocBemnieHbl npoGiieMbl MOBBIIEHHUS Y3PGEKTUBHOCTH BHEIPEHUS U UCTIOIb30BaHU
WKT y4eOHOrO Ha3HAYeHHS, B COOTBETCTBHH C IESIMH YIyYIIEHHS KadyecTBa W JIOCTYITHOCTH
obpazoBanus. [lokazaHo, dYTO JaHHBIE BONPOCHI TECHO CBs3aHBl CO  CIEHU(PUUECCKUMHU
METOJIOJIOTUYECKUMHU TOX0JaMH K OLEHUBAHUIO KadyecTBa, 0TOOPY U MCIOJIb30BAHUIO CPENICTB U
pecypcoB MKT-00y4eHus, KOTOpblE BO3HHUKAIOT B KOHTEKCTE€ pa3BUTHS MEPCHEKTUBHBIX
MH(OPMALIMOHHO-TEXHOJIOTUYECKUX MIATPOPM MPEJOCTaBICHUS U MOAJIEPKKH ITHX PECYPCOB.

KawueBble cioBa: uHpopManMoHHOE o0mecTBo, komnereHTHocTh, MKT cpenctsa
y4eOHOr0 Ha3HaueHus, OLlEHUBaHUE, TPeOOBAHUS
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AHoTauii

Shyshkina M.

PROBLEMS OF ICT-BASED TOOLS ESTIMATION IN THE CONTEXT OF
INFORMATION SOCIETY FORMATION

The article describes the problems of improvement of quality of implementation and use of
e-learning tools which arise in terms of increasing quality and accessibility of education. It is
determined that those issues are closely linked to specific scientific and methodological approaches
to evaluation of quality, selection and use of ICT-based tools in view of emergence of promising
information technological platforms of these resources implementation and delivery.

Keywords: information society, competence, ICT learning tools, evaluation, demands

Hnmxko JI.C, Yepnenko 1.€.

JIOCBIJI BIIPOBA/KEHHSI B HABUYAJIbHHUI NPOIIEC KOMIT'IOTEPHUX
CHUCTEM JJIs1 ®OPMYBAHHSI AKTUBHOI MATEMATHYHOI JISITBHOCTI YUHSI

AHoTarig. Y ga”iii cTarTi HAAArTHCA BIIOMOCTI IIPO JIOCBIJl BOPOBAKEHHS B HaBYAJIbHUM
IpoIeC MEeJaroriYHuX TMPOTPaMHUX CUCTEM MIATPUMKH NPAKTUYHOI MiSJIBHOCTI Ha TNPHUKIAJIL
MeIaroriyHOro MPOrpaMHOTOo 3aco0y «Auredpa, 8 Kiacy, BiIOOPaKeHO TaKOXK acmeKT (GopMyBaHHS
aKTHUBHOI MaTeMaTHYHOI AisUTbHOCTI YUHS 1] YaC BUBYCHHS alreOpH.

KurouoBi cioBa: megaroriunuii  mporpamMHuii 3aci0, XiJ po3B’s3yBaHHS MaTeMaTHYHOI
3ajadi, ypoK ajnreopu.

Humko JI.C., Yepunenxo U.E.

ONbIT BHEAPEHUS B YUYEBHBIN ITPOIIECC KOMIBIOTEPHBIX CUCTEM
JJIA ®OPMHUPOBAHUSI AKTHBHOM MATEMATHYECKOM JAESTEJBHOCTH
YUEHUKA

AnHoTanua. B nmaHHON cTatbe NMPUBOIATCS CBENEHUS 00 OMBITE BHEIPEHHS] B Y4EOHBIN
nmponecc neaarorn4eCKux IporpaMMHBIX CHCTEM MMOAACPKKU HpﬁKTH‘IGCKOfI ACATCIIPHOCTU Ha
IIpUMepe NeAarornyeckoro NporpaMMHOro cpeacTBa «Anredpa, 8 Kjaccy», OTpaK€HO TAK)KE aCIEKT
(dbopMUpOBaHUS AKTUBHON MaTEeMAaTUYECKOU IEATEIHHOCTH YUCHHKA BO BPEMS H3yUEHUs alIreOpsl

KioueBble coBa: Megaroruueckoe  NPOTPaMMHOE — CPEACTBO,  XOJ  PEIICHHS
MaTeMaTHYeCKOH 3a7]auu, ypOoK anreOpsl);

Shishko L. Chernenko I.

EXPERIENCE OF INTRODUCTION IN EDUCATIONAL PROCESS OF
COMPUTER SYSTEMS FOR FORMATION OF ACTIVE MATHEMATICAL ACTIVITY

Annotation In this article is described the information an experience of introduction in
educational process of pedagogical program systems of support of practical activities for example
pedagogical software "Algebra, 8 class" and also aspect of formation of mathematical activity
during algebra studying.

Keywords: pedagogical software, process of solving mathematical problems, lesson of
algebra

Beiiu6air O.H.

HEI'AMIJIBTOHOBA KBAHTOBA MEXAHIKA TA YUCEJIBHE
JOCHIIPKEHHA ATPAKTOPIB IMHAMIYHUX CUCTEM.

g crarTs € BCTYOM Yy CTPYKTYpPHY TEOpiI0 JUHAMIYHMX CHUCTEM 3arajbHOro BHUY,
3aCHOBaHYy Ha MoOyNOBl1 AMHAMIYHUX KBaHTOBUX Mojened (JJKM), 3anpornonoBanux aBropom. Lli
MOJIeJl TIPOCTO TOB’SI3aHl 3 TPAAMIIIMHUMH MOJETSIMU KBAaHTOBOI MEXaHIKH, (TOOTO 3 pIBHSHHSAM
Mpenunrepa). OqHOYaCHO OTpUMaHa TAKUM YMHOM HEraMiJIbTOHOBA KBAHTOBA JTUHAaMIiKa MPOCTIIlIe
KJIACUYHOI: caMe Lie JT03BOJIAE€ MOOYAYyBaTH SCHY CTPYKTYpHY Te€Opil0 Ta e()eKTHBHI alropuTMu
JOCHIJUKeHHsT KOHKpPeTHUX cucteM. Llg craTTss mnpucBsideHa mepeBaxHO Wi 3amaui. TyT
3aMporOHOBaHMM 3aCHOBaHUH Ha TAKOMY MiJIXO/I1 AJITOPUTM MOUIyKY arpaktopiB JIKM.

Kurouosi cioBa: JlunamiuHuii, cuctema, KBaHTOBUI, CTPYKTYPHUH, aJTOPUTM, aTPAKTOP.
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Beiiuoant A.W.

HEI'AMUWJIbTOHOBA KBAHTOBAS MEXAHHUKA n YUCJIEHHOE
HNCCIEAOBAHUE ATTPAKTOPOB IMHAMUYECKUX CUCTEM.

OTta cTraTthd — BBCACHHUEC B CTPYKTYPHYIO TCOPUIO AUHAMHUYCCKUX CHCTEM O6H.I61"0 BU4,
OCHOBAHHYIO Ha MOCTPOCHUH JMHAMHUYECKHX KBaHTOBBIX Mozenen ([IKM), BBEAEHHBIX aBTOPOM.
Ot MOACIN IIPOCTO CBA3aHBI C TpaAUUIHWMOHHBIMHU MOACIAMU KBAaHTOBOM MEXaHUKH (T. €. C
ypaBHeHueM lllpeaunrepa). B To ke BpeMmsi monydeHHass TakuM oOpa3oM HEraMHUIbTOHOBA
KBAaHTOBasA JUWHaMHKa IIPONIC KJIACCUYECKOH: M DTO ITO3BOJISIET IOCTPOUTH SICHYIO CTPYKTYPHYIO
Teoputo U 3(H(HEKTHBHBIC AITOPUTMBI UCCIICIOBAHUS KOHKPETHBIX CHCTEM. JTa CTaThs MOCBSIICHA
IMPEUMYIICCTBEHHO STOH 3aJa4e. 3,[[605 IIPEACTaBJICH OCHOBaHHBIA Ha TaKOM moaxoA€ ajlroputm
roucka arrpakropos JJKM.

KinwueBble cioBa: JluHaMUYeCKHil, CHUCTEMa, KBAHTOBBIN, CTPYKTYPHBIH, aJTOPUTM,
aTTpaKTop.

Weissblut A.

NON-HAMILTONIAN QUANTUM MECHANICS AND THE NUMERICAL
RESEARCHES OF THE ATTRACTOR OF ADYNAMICAL SYSTEM.

This article — introduction to the structural theory of general view dynamical systems, based
on construction of dynamic quantum models (DQM), offered by the author. This model is simply
connected with traditional model of quantum mechanics (i.e. with the Schrodinger equation). At the
same time obtained thus non — Hamiltonian quantum dynamics is easier than classical one: it allow
building the clear structural theory and effective algorithms of research for concrete systems. This
article is devoted mainly to such task. The algorithm of search for DQM attractors, based on this
approach, is offered here.

Keywords: Dynamical, systems, quantum, structural, theory, algorithm, attractor.

baunos 1.0.

KOHCTPEMHTHUA PO3B’SI3YBAY, 30CHOBAHHMI HA TIPOMTATATOPAX B
IMS

Y crarti po3rAIalOThC  OCHOBHI 1€ CTBOPEHHS KOHCTPEMHTHOTO PO3B’sA3yBada
3aCHOBAHOr0 Ha IMporaraTopax, TEOPETUYHI B1IOMOCTI KOHCTPEHHTHOTO IPOrpaMyBaHHS Ta HOro
peanizarito B IMS;

KarouoBi ciioBa: koHCTpelHTHE TporpamyBaHHsi, IMS, koHCcTpeiiHTHMIT pO3B’A3yBay;

baunos U.O.

KOHCTPEMHTHUM PEIIATEJIb, OCHOBAHBIN HA IIPOITATATOPAX B IMS

B crathe paccMaTpuBaCTCA OCHOBHBIC HJACH CO3OaHUA KOHCTprIHTHOI‘ 0 pcHmareid
OCHOBAHHOI'O Ha Mporararopax, TCOpCTUYCCKUEC CBCACHUS KOHCTpefIHTHOFO nporpaMMupOBaHusd U
ero peanusanus B IMS;

KuroueBble cji0Ba: KOHCTpeHTHOE nporpammupoBanue, IMS, KOHCTpeHHTHBIN penaTens.

Blynov 1.0Ol.

PROPAGATION-BASED CONSTRAINT SOLVER IN IMS

Abstracts. Article compiling the main ideas of creating propagation-based constraint solver,
theoretical basis of constraint programming and its implementation in IMS (Insertion Modeling
System)

Keywords. IMS, constraint programming, solver.

I'neaxona O.0., JIakyrin B.B.

METOAOJIOITYHI TA IIPOT'PAMHI OCOBJIMBOCTI BHUKOPUCTAHHSA
COIIAJBHUX CEPBICIB Y CUCTEMAX JJUCTAHIIMHOTIO HABUAHHS

VY craTTi po3riSgaroTbes METOAOJIOTIYHI Ta MPOrpaMHi  OCOOJMBOCTI BHUKOPHUCTAHHS
COLIIAJIbHUX CEPBICIB y CUCTEMaX JUCTAHLIMHOTO HABUYAHHSI.

KurouoBi cjioBa: nuctaHIliiiHe HaBYaHHS, COILIalbHI CEPBICH, CHUCTEMa TUCTAHIIIHOTO
HaB4aHHs, BimkeT, API, JSon.
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AHoTauii

I'nenkoBa O.A., JIakyrun B.B.

METOAOJIOI'MYECKHUE n INPOI'PAMMHBLIE OCOBEHHOCTHA
HUCITIOJBb30OBAHUA COINMHUAJIBHBIX CEPBUCOB B CUCTEMAX
JAUCTAHIHUOHHOI'O OBYYEHUASA

B CTaTheC pacCcMaTpruBarOTCA MCETOOJOJIOI'NYCCKUC u IIpOrpaMMHBLIC 0CO0EHHOCTH
HCIIOJIB30BAHHA CONHMAJIBHBIX CEPBHUCOB B CUCTEMAaX JUCTAHIITMOHHOI'O 06y‘{eHI/I}I.

KarueBbie ciioBa: JUCTAHIIMOHHOC o6yquI/Ie, CONHAJIbHBIC  CCPBHUCHI, CUCTEMa
JTUCTAaHIIMOHHOTO oOy4deHwus, Bumpker, API, JSon.

Gnedkova O. Lyakutin V.

METHODOLOGICAL AND PROGRAM PECULIARITIES OF USAGE OF SOCIAL
SERVICES IN DISTANCE LEARNING SYSTEMS

In article the methodological and software peculiarities of social services usage in distance
learning system “Kherson Virtual University” is considered.

Keywords: distance learning, social service, distance learning system, widget, API, JSon.

Koryr V.11

KJIACHU®PIKAIISA TA KPUTEPII BUBOPY ITPOITPAMHHMX 3ACOBIB [JIs1
®YHIAMEHTAJIIBALII HOIJITOTOBKU  BAKAJIABPIB IH®OPMATHUKH 3
IHOOPMATUYHUX JUCHUIIJITH

Y crarTi mpoaHamizoBaHO pi3HI HampsMu ¢yHIaMeHTanizamii iHpopMaTUYHOi OCBITH,
BHU3HAYCHO KPHUTEPil BUOOPY MPOrpaMHUX 3ac00iB sIKi JOLITHHO BUKOPUCTOBYBATH /ISl MIATOTOBKU
OaxanaBpiB iHpopmaTHKU. [IpoaHanizoBaHO MOHATTS CUCTEM KOMII' FOTEPHOI MAaTEMAaTUKH Ta YMOBU
e(EeKTHBHOTO BHKOPHCTAaHHS JaHUX CHCTEM Y HaBYaJIbHOMY mporeci OakanaBpiB iHPOpPMATHKU
IIPY BUBYCHHI 1H(POPMATUYHUX IHCIIUTILIIH.

Kirouosi cJI0Ba: byHaamMeHTanizamis OCBITH, iH(pOpMaIiifHO-KOMYHIKaMiiHi
KOMIIETEHTHOCTi, KpUTepii BHOOpPY NpOrpaMHHUX 3ac00iB, CHCTEMH KOMII IOTEPHOI MaTeMaThKH,
npodeciiina maroTopka 6akagaBpiB iHPOPMATHKH.

Koryr VY.IL

KJJACCU®UKALIUA U KPUTEPUU BBIBOPA INPOI'PAMMHBIX CPEICTB
JJISI ®YHIAMEHTAJIU3ALIIMU MTOAT'OTOBKHU BAKAJTIABPOB UH®OPMATHUKMU C
NHO®OPMATHYECKHUX JUCIUIIJINH

B cratee  mpoaHamM3WMpOBaHBl  pa3MYHbIE ~ HAmNpaBieHUA  (QyHIAMEHTaIH3aluu
nHGOPMATUBHOM 00pazoBaHMs, ONpEAETIeHbl KPUTEPUH BbIOOpa MPOTrPAMMHBIX CPEICTB, KOTOpHIE
1es1eco00pa3Ho UCIOIB30BaTh JUIsl TIOATOTOBKK OakanaBpoB WH(popMaTtuku. [IpoaHann3npoBaHbI
MOHATHUS CUCTEM KOMIIBIOTEPHON MaTeMaTUKH M YCcJIOBHs 3()(EeKTHBHOrO MCIOIB30BaHUS JTAaHHBIX
cUCTeM B y4dyeOHOM mporecce OakainaBpoB HHGOPMAaTUKU NpPHU H3YYEHHH HWHPOPMATHUECKUX
JTUCLUIUINH.

Kurouesrble cjaoBa: byHIaMeHTaIn3anus oOpa3oBaHus, nH(}OPMALIMOHHO-
KOMMYHHUKAIIIOHHbIE KOMIIETEHTHOCTH, KpPUTEPHUH BBIOOpPA TNPOrpPaMMHBIX CPEJICTB, CHCTEMBI
KOMITBIOTEPHON MaTeMaTHKH, MpOoQpeccCHOHaNIbHasl TOATOTOBKA 0aKkaaaBpOB MH()OPMATHUKH.

Kogut U.P.

CLASSIFICATION AND SELECTION CRITERIA SOFTWARE FOR
FUNDAMENTALIZATION BACHELOR INFORMATYCHNYH COMPUTER SCIENCE
DISCIPLINES

The article analyzes the different ways fundamentalization informative education, the
criteria of choice of software tools which can be used for bachelors computer science. Analyzed the
concept of computer mathematics and conditions of effective use of data systems in education
bachelors science in the study informatychnyh disciplines.

Keywords: fundamentalization education, information and communication competence,
criteria for selecting software, computer mathematics, computer science training bachelors.
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ITyasies C.B.

BUMOT'U 1O CUCTEM BI3YAJII3ALII AJITOPUTMIB

Y crarti po3risSAaeThCs akTyaldbHA Yy HAIl 4Yac mpoOsieMa MiABUINECHHS €(EeKTUBHOCTI
3aco0iB HaBYaHHS Ta MEPEXOY JI0 JEII0 HOBOTO, ajie OUIbII €()eKTUBHOTO HI’K ChOTOJICHHI 3aC00Y,
KU Ma€ KapAMHAIBHO 3MIHUTH Ta CIIPOCTUTH MPOIIEC HABYAHHS, SK JUIS YUHIB, TaK 1 JJI1 BUUTEIIB.

KiaroueBbie ciaoBa: rpadika, rpadidyHuii, MoJaeTb, MOJCIIOBAHHSA, OOYHCICHHS,
00YHCITIOBAILHUHN, CKCTICPUMEHT;

Hyasies C.B.

TPEBOBAHUSA K CUCTEMAM BU3YAJIM3ALIUU AJITOPUTMOB

B cratee paccmarpuBaeTcsi akTyallbHas B Halle BpeMs [po0JieMa  IOBBIIICHUS
3¢ HEKTUBHOCTH CPEICTB O0YUCHHS U MEpexoia K Koe-ueMy HOBOMY, HO Oonee 3hekTuBHOMY ueM
TEKYyIIlee CPeICTBA, KOTOPBIN JOHKEH KapJUHAIbHO U3MEHUTh U YIPOCTUTH Mpoliecc 00yueHus, Kak
IUIsl yYCHUKOB, TaK U JJIS1 YUUTEIICH.

KuaroueBble cjoBa: rpaduka, rpapuueckuii, MoJenb, MOJEIHUPOBAHUE, BBIYHUCICHHUS,
BBIYHCITUTEILHBIN, SKCIIEPHUMEHT.

Iyasies C.B.

Pulyaev S.

REQUIREMENTS OF VISUALIZATION ALGORITHMS PROGRAMS

The article deals with an urgent problem in our time — improving the effi-ciency of
education and transition to bit new, but better than the current way, which has radically change and
simplify the process of teaching, both for stu-dents and teachers.

Keywords: graphics, graphical, model, modeling, computation, computing, experiment;
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