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DEVELOPMENT OF A DECISION SUPPORT SYSTEM
FOR ORGANIZING DISTANCE LEARNING

Abstract. The learning process can be analyzed from the standpoint of the theory of self-organization of
complex ordered systems, based on the properties of the synergetic approach. Learning systems can be
attributed to the class of nonlinear systems, for example, because an increase in the controlling influence
in the form of the volume of study material that is necessary for study does not lead to a clear result in the
form of improvement of quality. It is known that difficultly organized systems can not use "hard" methods
of management. It is necessary to understand, contributing to their own development trends, how to bring
the system to the rails of self-organization, when external goals are related to the needs of these systems.
The decisive postulate of the synergistic approach is that the development that takes place takes the form
of self-government. The necessity of innovative solution of the tasks of distance learning, in which the
teacher and the person being taught do not have the possibility of direct communication, are considered.
For students of correspondence forms of teaching, it is rather problematic for direct and even
correspondence with teachers. Computer telecommunications provide effective both direct and reverse
action, which is envisaged in organizing the learning process and communicating with the teacher who is
in charge of this course. Development of the strategy of development of distance education on the basis of
the value-based approach allows us to move from one-dimensional to multidimensional formation of

educational projects.
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Introduction

The learning process can be analyzed from the
standpoint of the theory of self-organization of complex
ordered systems, based on the properties of the synergetic
approach. Learning systems can be attributed to the class
of nonlinear systems, for example, because an increase in
the controlling influence in the form of the volume of
study material that is necessary for study does not lead to
a clear result in the form of improvement of quality. It is
known that difficultly organized systems can not use
"hard" methods of management. It is necessary to
understand, contributing to their own development
trends, how to bring the system to the rails of self-
organization, when external goals are related to the needs
of these systems. The decisive postulate of the synergistic
approach is that the development that takes place takes
the form of self-government.

In addition, the widespread dissemination of
various types of educational information in electronic
forms, on the one hand, leads to a pluralistic nature of the
ways of achieving the goals of learning, on the other
hand, objectively leads to the chaos of educational
information. In this regard, the formation of an individual
learning strategy often leads to the creation of a unique
curriculum for the student, with a chaotic accumulation
of educational influences [1].

Consider the need for an innovative solution to the
tasks of distance learning, in which the teacher and the
one who is taught have no possibility of direct
communication [2; 3]. For students of correspondence
forms of education, problems of direct and even
correspondence with teachers are quite problematic
[4; 5].

The learning system is dissipative, that is, open,
because in real time time it exchanges resources,
knowledge and information with the external
environment. The difference in the forms and degree of
integration of the content of various disciplines requires
diversity in the combinations of academic disciplines in
the formation of a system of competences. If as a result
of self-organization competing
dissipative structures, then one of them survives, which
produces entropy, which is a measure of disorder, at the
lowest speed [6]. The development of new ordering of
structures is carried out in bifurcation scenarios, that is,
the choice of the further path at the points of bifurcation
is determined not only by its history, but also corresponds
to the new order of self-organization [7].

Distance education has long attracted the attention
of both educators and students. Such training can take
different forms depending on the organization and the
used learning technologies.

there are several
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Computer telecommunications provide effective
both direct and reverse action, which is envisaged in
organizing the learning process and communicating with
the teacher who is in charge of this course.

There are various forms of distance learning
organization based on new information technologies. In
recent years, these kinds of distance learning, based on:

— Interactive TV (two-way TV);

— Computer telecommunication networks
(regional and global, Internet) in text file exchange mode;

— computer telecommunication networks using
multimedia information, including interactively, as well
as using computer videoconferences;

— a combination of interactive television and
computer telecommunication networks.

Recent literature

The problem of organizing distance learning is
multifaceted and extremely complex. Of course, it is not
limited to the questions above [8 — 13]. A separate

problem is the student's information support
infrastructure:
How, where and how should the training

information be?

What should be the structure and composition of the
educational material itself?

What is the optimal form of feedback when
distinctively mopped up?

If some courses or their modules are hosted on
certain servers, what are the conditions for access to them?

what training information is appropriate to place on
Web pages?

Conclusions and directions of further research.
Unique solutions, both technical and pedagogical and
economic, should form the basis of the University's
information environment.

The construction of the concept of distance learning
defines a range of issues that should be addressed when
managing educational projects. The effectiveness of such
projects depends on specific indicators (indicators),
which are an assessment of the achieved level of
excellence and characterize its integral assessment.
Therefore, taking into account the various options for
organizing distance learning, one can note that in the
short term, the most pressing task is the organization of
an information environment based on computer
telecommunications, taking into account the value-added
approach.

In recent years, universities from different countries
have drawn attention to the possibility of using computer
telecommunication technologies for the organization of
distance learning.

Computer telecommunications provide effective
both direct and reverse action, which is envisaged in
organizing the learning process and communicating with
the teacher, leading a course.

The development of a strategy for the development
of distance education on the basis of a value-based
approach allows us to move from one-dimensional to
multidimensional education-oriented projects.

Further development of communications will allow
in the near future to create adequate models of the
surrounding environment with the inclusion of virtual
interlocutors in the monitored monitor on the picture. All
this opens up unprecedented opportunities for the
education sector to access educational information and
optimize its presentation and processing.

For these projects should take into account the
many factors of the external environment, the needs of
society, the properties of the product being created,
characteristics and level of perfection of processes, trends
of the university. Then, under the product of educational
projects, we will understand the new state in which the
totality of graduates of higher educational institutions is
translated as a result of the implementation of educational
projects. That is, the product of education is graduates
with new knowledge, skills and abilities that form the
necessary for the specialists productive and socially
important competencies.

The value created in education can be reflected as a
tuple [14]:

C = {(value type <> drivers <> means <> indicators)
i <> indicators}

where i =1, 2, ..., n is the type of value index.

In this case, the indicators are an assessment of the
level of perfection achieved by certain all types of values
that characterize the integrated assessment of the project
[15]. Yes, the effectiveness of the project depends on the
values of the product, process, activity, as well as the
value of development and update.

One of the most vulnerable properties of
assessments is the quantitative dimensionality and
physical content of the project parameters. A balanced
estimation option suitable for different types of projects
is the assessment system using indicators SE and 2A [16].

Five "E" (efficiency, efficiency, earned value,
ethics, ecology):

1. The effectiveness of the use of resources in
projects is determined by the ratio of the benefit received
from the project to the amount of resources used.

2. Cost-effectiveness refers to the level of
satisfaction of stakeholders before and after the project,
and also determines the benefit based on certain
performance criteria.

3. Mastered volume (added value) is a universal
criterion for measuring progress of projects, in which the
project idea is related to its schedule (schedule) and
expenses (resources).

4. Compliance with ethical standards is the
response of the program community to the overall
acceptability and social orientation of the program idea,
to respect social and organizational rules within its
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framework, and to justify the ethical expectations of
participants.

5. Ecology — a criterion for maintaining a
continuous growth of the organization or the continuous
progress of the program, which is aimed at protecting the
environment.

Two "A" (accountability, acceptance):

1. Reliability (accountability) is determined by the
level of responsibility of the management for the results
of the project / program, including interim results
obtained by the stakeholders, as well as transparency,
visibility and public (public) public information on the
status of the project / program at the moment.

2. Admissibility (eligibility) is determined by a
number of conditions that the interested parties have
taken on the cost indicators of the program.

In order to shape the types of created value, it is
necessary to first determine the projections of
stakeholders [17]. The modeling of value profiling in
educational projects allows us to move from one-
dimensional evaluation of the effectiveness of complex
learning systems to a multi-vector evaluation system
from a set of characteristic parameters.

The structure of the assessment of the created value
also includes drivers of innovation development and
means, which in a clear or unclear form reflect the results
of the university.

When designing a prototype of the decision making
support system (DMSS), the concept of "fast prototype"
is used, the essence of which is that the system is built
consistently, from simple to complex. Such stages of the
development of the DMSS as identification,
conceptualization and formalization were described in
the previous sections and their results are used at the
development stage of the prototype [18].

DMSS performs the following functions:

— collection, storage, updating of the information
necessary for academic mobility (AM) control;

— monitoring AM at the university, assessment of
the situation, forecasting the development of the situation
and the consequences of management decisions;

— keeping records of development of AM, history
of decisions taken and consequences (accounting of
precedents);

— Formation of necessary packages of documents
for participation in the AM program (training agreement,
individual plan and participant's schedule);

— formation of reports on AM at the university;

— conducting a comparative analysis of
educational program (EP) from different universities;

— selection of program for AM participants;

— selection of participants for AM programs;

— conducting recognition of results.

To write the software, MS Visual Studio
development environment, Visual C # programming
language and MS SQL Server database management

system were chosen for organization of the database and
knowledge base.

MS Visual Studio

The Visual Studio development environment is a
complete set of development tools for creating ASP.NET
web applications, XML (web services), desktop
applications and mobile applications. All languages
(Visual Basic, Visual C #, and Visual C ++) use a single
integrated development environment (IDE) that allows
you to share resources and simplify multi-language
solutions. Microsoft Visual Studio is a powerful
development environment that delivers high-quality code
throughout the software development cycle from design
to development [19].

Visual C # is a C # language implementation by
Microsoft. Visual Studio supports Visual C # with a full
featured code editor, compiler, project templates,
designers, code wizards, powerful and easy-to-use
debugger and many other tools. The .NET Framework
class library provides access to many of the services of the
operating system and other useful, valid classes, which
significantly accelerates the development cycle [19].

MS SQL Server

Microsoft® SQL Server ™ Release Year 2008 is a
complete database sentence and data analysis solution for
quickly creating scalable e-commerce solutions, business
applications and data warehouses. SQL Server supports
XML and HTTP support, tools for boosting performance
and availability that allow you to distribute loads and
provide uninterrupted work, features for improved
management and settings that reduce the total cost of
ownership. The SQL Server 2008 Business Analysis
Platform is closely integrated with Microsoft. Office
provides an expanded scalability infrastructure for
implementing powerful business analysis capabilities
into the workflow, providing access to the required
business information through the MS Excel and MS
Word interface [20].

MS SQL Server-2008 offers developers a well-
developed, convenient and functional programming
environment, including tools for working with web
services, innovative data access technologies —
everything that is needed to work effectively with data of
any type and format [21]. ADO.NET is part of the
Microsoft .NET Framework, that is, a set of tools and
layers that allow the application to easily manage and
interact with its file or server data warehouse.

The .NET Framework for the ADO.NET library is
located in the System.Data space. These libraries provide
connectivity to data sources, teamwork, and storage,
processing, and data sampling.

ADO.NET allows you to interact with the database
autonomously, using the <distinguish> from the database
cache database. Autonomous access to data is necessary
when it is impossible to maintain an open physical
connection to the database of each individual user or object.
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ADO.NET allows you to interact with the database
autonomously, using the <distinguish> from the database
cache database. Autonomous access to data is necessary
when it is impossible to maintain an open physical
connection to the database of each individual user or
object.

Main material

The main interface of the DMSS prototype software
is presented in Fig. 1.

The main Window of the program is divided into 4
parts:

Organization AM.

Control AM.

Input of data.

Setup, help, exit.

Acadewmic Mobility

Organization of AM Enter the data

Advising participants Selection of participants

Formation of documents

Comparative analysis of EP

Scilings

Monitoring of AM Information

Formation of reports on AM |

Exit

Figure 1 — The main interface of the
prototype DMSS software

The AM organization includes the following
modules:

— student counseling module;

— participant selection module;

— module of comparative analysis of OP;

— module for forming the documents necessary for
participation in AM;

— recognition module for results.

AM control includes the following modules:

— monitoring module AM;

— report generation module.

Monitoring AM represents a definition in a situation
of which type each participant is. Participants who are in
critical situations are marked with red color, which are in
predecritical — yellow. The step of identifying
predecritical situations, that is, how many days ahead is
determined by the emergence of critical situations, if
nothing changes, is given in the settings. When clicks on
participants in critical or predecritical situations there is
more information about the participant, the type of
critical situation, comment on it and manages the
decision.

The Reporting Module allows you to generate a
report on AM at the University for the following
parameters or their combinations:

— for the specified period;

— by type of program;

— by type of participants;

— for specific participants;

— for specific programs;

— for partner countries;

— for partner universities;

— in the branches of knowledge;

— for scholarships involved and others.

A comparative analysis of the Commons University
of Science and Technology (OP) of China (Common
University of Science and Technology) and foreign
universities is the basis for making decisions when
compiling the documents required for AM management.

Comparative analysis of educational programs of
Chinese and American higher education institutions.
Let's consider OP in the field of computer science of
several US universities:

Stanford University [22];

MIT, Massachusetts Institute of Technology [23];

University of California, Berkeley [24];

Carnegie Mellon University [25].

Selected universities are leading computer science
in the academic ranking of universities in the world
ARWU [26].

In the system of higher education in the United
States there is no universal for all HEIs analogous to the
directions of preparation of bachelors of Russian
universities, which complicates the comparison of
educational programs in such a large area as computer
science.

Stanford MIT

Berkeley Carnegic Mellon CUST
B Mathemalical A General scientific ® General professional
4 Humanitarian X By choice

Figure 2 — Distribution of labor between blocks of
curriculum disciplines of US and Chinese universities

The complexity of mathematical disciplines in
standard Chinese education is 1.3-2 times higher than in
US universities due to additional subjects. The
complexity of the mathematical analysis lies within the
complexity of the US universities: it almost coincides
with the MIT and Carnegie Mellon and is less than the
University of Berkeley in 2 times. The complexity of
discrete mathematics is greater than in American
universities. The complexity of the probability theory is
less — at

35-50%. The complexity of matrix analysis and
linear algebra is approximately the same.
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Conclusions

1. The decision support system for managing
academic mobility solves the following tasks:

— counseling and support of AM participants at all
stages;

— formation of the
documents;

— monitoring of AM
institutions;

required package of

in higher educational

— formation of reports on AM
educational institutions.

2. The complexity of mathematical disciplines of
standard Chinese education is 1.3-2 times higher than in
US universities due to additional subjects. This should be
taken into account when established joint international

programs.

in higher
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Ban Incin
Acmipant xadenpu iHGopMaiiHUX CHCTEM 1 TeXHOIIOTIH, orcid.org/0000-0002-7718-2119
Kuiscoxuii nayionanvnuil ynieepcumem imeni Tapaca [lleguenxa, Kuig

PO3POBKA CUCTEMU NIATPUMKH NPUIHSATTS PILIEHD
JUISI OPTAHIBALIT TMCTAHIIITHOT O HABUAHHS

Anomauia. Ilpoyec naguanus MojiCHA AHANIZYEAMU 3 NO3UYIL Meopii camoopeanizayii CKIaOHUX nOpsAOKOBAHUX CUCHEM,
6a3y104uch Ha BIACMUBOCMAX CUHEp2emuuH020 nioxody. Cucmemu HABYAHHA MOJICHA BIOHeCMU 00 KAACY HEeNHIUHUX Cucmenm,
OCKINbKU, HANPUKIAO, 30INbUEHHS KePYIOU020 6NIUEY Y 8U2IA0I 00CA2Y HABUANLHO20 Mamepiany, AKUl HeoOXiOHULl Ol 8UEUEHHS,
He npu3800uns 00 0OHO3HAUHO20 pe3yibmamy y eueisioi noninuenHs akocmi. Bioomo, wo 0o ckraonoopeawnizoganux cucmem
HeMmodcIugo 3acmocygamu "scopcmki” memoou ynpaeninus. Heobxiono 3pozymimu, AK chpusamouu ix 61acHumM meHOeHYisM
PO3BUMKY, 8UECMU CUCEMU HA PEUKU CAMOOP2AHI3ayil, KOU 3068HIWHI YiNi 08 si3ani 3 nompebamu yux cucmem. Busnauanorhum
HOCMYIAMOM CUHEP2EMUUHO20 NIOX00y € me, W0 KepOSaHUll PO3GUMOK Hputimac Gopmy camospadysanns. Pozensmyma
HeoOXIOHICMb THHOBAYIIHO20 BUPTUIEHHS 3080aHb OUCMAHYIIHO20 HABYAHHSA, NPU SKOMY GUKIAO0AY [ MO, K020 HABYAOMb, He
MaIOMb MOHCIUBOCMI NPAMO0 CHINKY8AHHA. [[Nsi cmyOdenmie 3a0uHoi hopmu Hasuanus 0080 hpobiemamuyne 6e3nocepeoHe i
HA8IiMb 3a04He CRINKY8awHa 3 euxiadadamu. Komn'tomepui menexomyuixayii sabesneuyiomo epexmugny ax npsamy, max i
380pomHuy 0110, Wo nepeddaiacmvcs 6 opeanizayii HABYAILHO20 NPOYeCy ma CRIIKY8AHHKI 3 GUKIA0AYeM, AKUll 6ede OaHull KypC.

Pospobnenns cmpameeii pozsumky OucmanyiiiHoi océimu Ha OCHO8I YiHHICHO20 NiOX00y 0ac 3Mo2y nepeumu 8io
00HOBUMIPHO20 00 Da2amosuUMipHO20 Gopmysanna npoekmie oceimmnvoi cnpsamosanocmi. Cucmema niOmpumKy nputiHAmMms
piltenb npu YnpasninHi akaoemiynoio MoOIbHICMIO 8UPIULYE MAKI 3a80AHHA: KOHCYIbMYEAHHA Ma niompumka y4yacruxie AM na
6cix emanax; opmyeanns HeoOXionux nakemis 0oxymenmis; monimopune AM y 3BO; gopmysanns 3eimie no AM y 3BO.
Tpyoomicmkicms mamemamuyHux OUCYUNIIH CMAaHOapmHoi kumaticokoi ocgimu 6 1,3—2 pasu Oinvuie, Hidxc 6 YHigepcumemax
CIIA 3a paxynok dooamkosux npeomemis. Lle mpeba epaxosysamu npu HANaA200HCeHHT CRITbHUX MIDCHAPOOHUX NPOZPAM.

Knwuoei cnoea: akademiuna mooineHicmy; 0ceimua npozpama; cucmema RIOMPUMKU RPpuUilHAmMmMA pilieHs;
oucmaHyiiiHe HAGYAHHA
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