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This paper presents the design of a conceptual model to run higher educational institutions
based on Web-technologies. The advantage of this proposed system model is the integration of
regulations governing the educational process in schools (curriculum specialty, work program
discipline, teacher load) with information on the subject. This creates a holistic view of the user
of the learning process and provides a single point of access to all information related to the
educational process. Thus, the development of problem-oriented management systems is a major
university approach to structuring the system and the formalization of different data and
knowledge in mathematical models. The technique (a combination of methods) that allows
unifying structure and mathematical tools used to develop integrated models.

Key words: Information-analytical system of university, educational process, regulatory
documents, web systems, information technology, automated management system.

Ilogano mpoekTyBaHHA KOHUENTYAJbHOI Mojesdi YNPaBJiHHS BHIIMM HaBYAJIbHUM
3aKJIaioM Ha ocHOBi Web-TexHouoriii. IlepeBaroio Takoi 3anponoHoBaHoi Moaeli cUCTeMH €
iHTerpamissi HOPMATHBHHUX [OKYMEHTIB, W0 PerJIaMeHTYIOTh IpPOBeJAeHHSI HABYAJIbHOIO
npouecy y BH3 (HaBuanbHuili muaH cnewiaabHOCTi, pofoya mnporpaMa AUCHHMILIIHH,
HABAHTA’KeHHSI BUKJIaga4ya) 3 iHdopmauiero npo aucuuniinu. Lle gpopmye ninicHe ysiBjienHs
KOPHUCTYBaya NP0 HaBYAJIbHMH mpouec Ta 3ale3nevye €IUHY TOYKY JOCTymy A0 Yciel
ingopmaiii, moB’si3aHoi 3 HABYAJIBLHUM NponecoM. TakuM YnHOM, IPU Po3podLi NMPodIEeMHO-
opieHTOBaHMX cucteM ynpasJjinHsg BH3 royioBHuM € minxin 710 mo0yaoBH CTPYKTYpH cHCTEMH i
dopmanizanii pisHOpiAHUX JaHUX TAa 3HAHbL Y MATeMATHYHHMX MOJeJsAX. 3aNpPONMOHOBAHO
MeTOAMKY (CYKYNHICTh MeTOAIB), 110 A03BOJIsI€ YHiQiKyBaTH CTPYKTYpPY i BUKOPHCTOBYBAaHMIi
MaTeMATHYHHUI anapat /Ui po3po0KHU IHTerpoBaHUX MoJese.

Karouosi cioBa: Indopmanilino-anaaiTHyHa cucTeMa yHiBepcHTeTYy, HABYAJLHHUIA MPO-
ec, HOPMATHBHI JOKYMEHTH, BeO-cucTrema, iHdopmauiiiHi TexHosorii, aBTOMaTH30BaHAa
cucTeMa ynpaBJIiHHS.

Introduction

The application of information technology for teaching in higher educational institutions, causing
widespread use of multimedia, interactive hypertext textbooks, databases and data banks, eectronic
libraries, and computer oriented test programs adaptive control knowledge evaluation.

The use of information technology in teaching enables to manage the learning process, and
effectively administer the educational process. The main resource in the training is the use of information
and telecommunications Web technologies, namely, dissemination of information, including publications;
communication between teachers. Communication with students and between students themselves, the
organization of information retrieval, interactive consulting, tasks for independent work, tests, video-
conference; integrated system of organization and management of training process [1].
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The need to develop modern and effective information-analytical system of management of higher
education and the academic process, which combines the functions of an automated enterprise management
system and the automated system of technological process control. Currently there is no single unified
management of higher education institution. Information systems that are operated in the university,
developed at different times, on different platforms and using different technologies, different in
composition and qualification teams of developers. These systems are usually focused on the tasks of
university management, i.e. are implementations of the automated control system of technological
processes. The effectiveness of automated control system of technological processes is directly related to
how well it provides the tasks of university management. Main functions and tasks of information-
analytical system of the ingtitution shall be a primary object of theoretical research and practical
developments.

One of the main reasons for the use of automated learning systems based on information and
interperating Web-technologies are changes in the demographic characteristics of students. Today, to
higher education come from different age categories of students. They tend to receive higher education at
more mature age, and on the basis of various forms of previous education, often on the basis of production
experience.

An integral component of the learning process is a learning tool, providing interaction of the teacher
with students.

The purpose of the use of such funds is to organize the efficient delivery of educational material,
perception of educational information with the involvement of all information systems and channels: sight,
hearing, touch, etc. Thus, modern technologies of training must be reinterpreted, adapted to the
requirements of higher education. They need to be used both for teaching students and training teachers.

At the present stage the most effective for teaching systems and technologies that combine all these
sources of information. It is shown that the effective use of information technology by the teacher largey
depends on his level of training, quality of training material, the relevant technical, programmatic and
methodol ogical support.

The model of management of higher education

Modern information technologies are changing rapidly, this applies to both the technologies and their
cost. Typically, in designing the automated system of technological process control universities should be used,
examples of modern technology. In the conditions of modernization of education, the scientific community has
developed a number of models describing certain aspects of the process of administration of the university and
management process training with the help of computer systems. The variety of forms of training, a large
number of specialties and specializations in higher education, asignificant level of students competence requires
management to educational ingtitutions effective and eficient management methods when large volumes of
informeation processing. To adequately make decisions at the appropriate level, you must use intelligent decision
support integrated into the state system unified dectronic database of education, because management
management cannot effectively process the data streams that goes to him. Functional architecture mode of
management of the university are presented in fig. 1.

The technology of building models is the method of step by step detail and activation methods,
school management and methods improvement of competences of students. Currently, under a system of
decision support refers to the automated system, based on the interaction of the studied knowledge base in
the subject area, methodol ogical knowledge in specific academic disciplines [2].

The object of the study is the higher educational institution. To address the complex structured
organizational system that has a hierarchical structure and consists of many functional subsystems with
relationships, both vertically and horizontally. Increase the efficiency and quality of management of
educational institution depends on the depth system analysis and orientation methods and control
algorithms to achieve a positive resullt.

Today there are a large number of e-learning management systems in higher education. Most
focused on Web-technol ogies that are implemented using Web [3,4].
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Fig. 1. Functional architecture model of university management
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A significant impetus to the development of e-governance has made provisions for eectronic
educational resources, approved by the Ministry of education and science, youth and sports of Ukraine
01.10.2012 No. 1060 and registered in the Ministry justice of Ukraine R. No. 1695 / 22007.

Given his own experience of creating e-books and placing them in the world wide web, the systems
deliver educational material and administration of higher education institutions about classify Web system.

All such systems are classified according to certain functional categories: the administration of the
university; the reports of educational material (Educational Ddlivery System), which provides interaction
between the listener using Web technologies; the management courses (Course Management System
(CMS) — a software product; the learning management Learning Management System (LMYS) is a software



product that provides the listener with integrated information from the course on the work done in
accordance with the curriculum.

Common to all systems is a conceptual diagram of delivering educational material, which is shown in
fig. 2.

Its constituent parts are: the kernel, which is based on a Web server and provides the processing logic
of the system through the mechanism of scripts and supports a Web interface; the information store
database, built on the basis of a relational DBMS with support for distributed technologies; the user
environment, which through the mechanism of interaction with the kernel allows the user to work
interactively in the system.

The existence of marked components requires, as the design of the system as a whole and the detailed
design of individual parts, includes modeling subsystems of control information, data, etc.

The development of a prototype system based on Web technologies

Systematic analysis when building functional models at the design stage using UML diagrams and
patterns gives a clear understanding of the system structure, functions, data flows between subsystems of the
integrated automated management system of the educationa institution and the educational process|[5, 6].

When building learning management systems based on Web technologies to solve the following
tasks: the determined content, developed the structure and funds management; the generated database of
students and a knowledge base of training courses in the subject area; the developed algorithms and tools
for interaction between student-teacher; the organized process of delivery of training materials, training
and testing; the subsystem statistics and analysis of test tasks. The logical structure of the learning system
showninfig. 3.

Created logical structure to access all materials and normative documents regulating the study
process. Using the system, users have access to: curricula of training, qualification specialists, information
about the Department and faculty, online news and forums, as wdl as in the training, test materials in the
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Fig. 3. the Logical structure of educational Web-system
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This subsystem can be integrated into the university system. Integration it provides the only way of
access to resources, both the subsystem and university resources. Developed a prototype subsystem
contains the traditional means of interaction — discussion and dectronic bulletin boards; shell discipline has
a standardized appearance.

The decision of actual problems of school management system

Consider the following task management of higher education: the system analysis of the current
status of universities and forecast compliance with its operation of the development; the task of situational
control and making operational decisions on local optimization using systems decision support; the task of
global optimization functioning of universities lies in the choice of these available settings that best meet
the objectives of the strategy for the development of educational institutions [2].

The solution of each of the tasks listed above requires an appropriate level of automation of
information processing within the proposed models of higher education.

Conclusion

Using the system, users have access to: curricula for bachelors, specialists and masters, as well as
information about the Department and faculty, access. The advantage of the proposed system is the
integration of normative documents regulating the conduct of the educational process in the university
curriculum of the specialty, the working program of the discipling, the teacher's load) with information
about the discipline. This forms a holistic view of the user of the learning process and provides a single
point of access to all information associated with the educational process.

This uses different mathematical, mathematical domain model and control, it is possible to combine
models with each other to create an integrated model of the learning process.

Thus, the development of problem-oriented systems of university management is the main approach
to build the structure of the system and the formalization of heterogeneous data and knowledge in
mathematical models.

The proposed method (combination of methods) that can unify the structure and used mathematical
apparatus for the devel opment of integrated models.
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