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The article deals with the problem of creating an automated system for planning the educational
process in Ukrainian institutions of higher education, taking into account the current requirements for the
organization of the educational process, as well as the professional competence of the teacher. The developed
automated system with use of the decision support system (DSS) allows preparing academic and working
academic plans, calculating the academic load volume and making decisions on its distribution among the
teachers of the department. The advantage of the proposed system is the ability to improve the process of
planning the academic load, eliminate possible errors caused by the human factor, takes into account the
competence of teachers, and stimulates their professional activity.
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B.B. MO/IMBOJA

XepcoHchKa JiepyKaBHa MOPChKa aKaJeMist

O.B. IIOJINBOJA

XepcoHChKHI HAlliOHABHUI TEXHIYHNH yHIBEpCUTET

ABTOMATHU30BAHA CUCTEMA YIIPABJIIHHSA HABYAJIBHUM IMPONECOM
B 3AKJIAJIAX BUIIIOI OCBITH

Y ecmammi posensnyma npobrema cmeopenHs agmomamu308aHol cucmemu NiAHY8AHHA HABUAILHO2O
npoyecy 8 YKpPAiHCbKUX 3aK1a0ax uwjoi 0ceimu 3 ypaxy8awHaMm OIOUUX BUMOZ 00 Op2aHizayii HAGHUAILHOZO
npoyecy, a maxoxc npogecilinoi Komnemenmuocmi euxnaoaya. Po3pobnena asmomamuzoeamna cucmema 3
BUKOpUCMAHHAM cucmemu niompumku npuinamms piwens (CIIIIP) 0o3801s€ uxonygamu nid2omoexy
HABYANbHUX | pOOOUUX NIAAHIE, PO3PAXOBY8AMU 00CA2 HABUANLHO2O0 HABAHMANCEHHS | NPUUMAMU DIUEHHS U000
tioeo  po3nodiny mixc euxiadavamu xageopu. Ilepesazoto 3anponoHo8anoi cucmemu € MONMCIUBICB
VOOCKOHAIUMU npoyec NAAHY8AHHA HABYANLHO20 HABAHMANCEHHA, VCYHYMU MONCIUSI NOMUIKU, BUKIUKAHI
JOOCOKUM — (hakmopom, 30ilichHumuy 00K KOMHEMEeHmMHOCMI  8UKIA0ayie, cmumymoeamu ix npogecitiny
AaKMUGHICMb.

Kniouosi cnosa: masuanvhuii npoyec, po3nooil HAGHANbHO20 HABAHMAICEHHS, KOMNEMEHMHICMb,
CIIIIP, 6a3a oanux.

B.B. MO/IMBOJA

XepcoHcKast TOCYyAapCTBEHHAs! MOPCKast aKafeMHUs

O.B. IIOJINBOJA

XepCcOHCKUI HAallMOHANIbHBIA TEXHUUYECKUI YHUBEPCUTET

ABTOMATU3UPOBAHHAA CUCTEMA YIIPABJIEHUA YYEBHBIM ITPOLNECOM B
3ABEJEHUAX BBICHIEI'O OBPA3OBAHUSA

B cmamve paccmompena npobrema co30anusi A8MOMAMUUPOSAHHOU CUCHEMbL NIAHUPOBAHUSL
YuebH020 npoyecca 8 YKPAUHCKUX 3a8e0CHUSIX BbICULE20 00PA308AHUSL C YUemOoM Oelicmyiowux mpebosanuil Kk
opeanuzayuu  yuebHo20 npoyeccda, a MAaKdce NPOYecCUOHATLHOU KOMNEMEHMHOCHU —NPeno0asamels.
Paspabomannas aemomamuzuposannas cucmema ¢ UCHOIb306AHUEM CUCHEMbl NOOOEPIHCKU NPUHSMUS
pewenuti (CIITIP) no3zeonsiem 6uinoaHamMb NOO20MOBKY VHEOHbIX U PAOOYUX NIAAHO8, PACCYUMDBIBANMb 00beM
VUeOHOU Hacpy3Ku U HPUHUMAMDL peulenus No ee pacnpedeieHuio Medcoy npenooasamenimu Kageopol.
Jocmouncmeom — npeonodcenHol  cucmemvl  SAGNSNEMCS  BO3MONCHOCL — YCOBEPUICHCMBOBAMb — NPOYECC
NIAHUPOBAHUSL YHeOHOU HASPY3KU, UCKIIOUUMb B03MONCHbIE OUUOKU, BbI3GAHHbBIE YEN08EYECKUM (AKMOPOM,
npou3goOOUmMs  yuem  KOMHEMEHMHOCMU — Npenooagameineti, CMUMyIuposams Ux  Hpo@ecCUuOHATbHYIO
AKMUBHOCMb.

Knioueswie cnosa: yuebnoiii npoyecc, pacnpedenenue yuebHou Haepysku, komnemenmuocmo, CIIIIP,
6a3a OaHHbIX.
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Problem statement

The education system solves important problems of cultural and socio-economic development of
society, because any educational institution prepares a person to be active in the political, cultural and economic
life of society. Therefore, the main factor in the successful functioning of an educational institution is the
competent organization of the educational process. Modern information technologies provide wide opportunities
in the organization and management of the educational process. Currently, the automation of the educational
process is an integral part of the activities of any educational institution that wants to have the right to be called
progressive.

The educational (or learning, or academic) process — a focused interaction of the teacher and students,
during which the tasks of education, development and train of students; organization of education in the
relationship of all components [1]. The goal of this process in a higher educational institution is to prepare a
specialist with the necessary qualifications, which is determined by both the state educational standard and
market requirements. To achieve this goal it is necessary, first of all, to study the problem of control the
educational process and determine its specificity.

Analysis of recent research and publications

A standard is a format approved by a competent standardization institution or accepted by industry as a
sample de facto. Both equipment and software are standardized, in particular, programs used in e-learning. The
most common standards in e-learning are the following:

— IEEE - Institute of Electrical and Electronic Engineers LTSC — Learning Technology Standards
Committee [2];

— AICC — Airline Industry Computer Based Training Committee [3];

— IMS — Instructional Management Systems [4];

— ADL — Advanced Distributed Learning SCORM — Sharable Content Object Reference Model [5];

— ARTADNE - Alliance of Remote Instructional Authoring & Distribution Networks for Europe [6].

However, these systems automate the learning process, the process of obtaining new knowledge and
skills, in electronic form. The planning of the educational process in the classical form, taking into account the
specifics of the Ukrainian institutions of higher education, is absent in these systems.

The aim of the research

The aim of the study is to create an automated system for planning the educational process in Ukrainian
institutions of higher education, taking into account the current requirements for the organization of the
educational process, as well as the professional competence of the teacher.

Main part

When planning an educational process, an important task is the preparation of a number of documents
that characterize the educational process: curriculum (academic plan), working curriculum, academic load
volume per an academic year, academic load distribution among teachers of the department, a consolidated
document for the academic load distribution approval. If the first document is prepared by the corresponding
existing departments in institutions of higher education, then the preparation of all other documents, as a rule, is
transferred to the dean’s offices, which assign this work directly to the departments. This increases the amount of
work done by the department staff, so it became necessary to automate this process.

In practice, most often the automation of educational planning in Ukrainian institutions of higher
education is performed in software packages for automating office tasks, for example, Word or Excel. However,
it is worth considering that these packages are not free of charge, and the automation process is reduced to
manually filling in tables and entering text, which introduces human factors and possible errors, and the process
of optimizing the academic load on the teacher is not automated at all, and some subjective criteria and methods
are used .

The problem of developing an automated educational management system at a higher education
institution has appeared.

The main task in planning the academic (study) load is the complete distribution of academic load hours
among the teachers of the department, which can be formulated as the following objective (goal) function:

N M;
V=Vo-2 2050, N
i=1 j=1

where V' — the number of undistributed hours; V|; — total number of hours according to the academic load

volume per year; Vj; — the volume in hours of each academic load type j, i =1,_N, Jj=LM;; N- the

number of teachers at the department; M; —number of academic load types of a particular teacher i .
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When planning an academic load, there are a number of limitations due to the requirements of
regulatory documents:
1) the value of the teacher’s rate depending on the type of employment must be in the range

0<S§; <P,
i k 2)

where S; — the value of the teacher’s rate; P, = {1,5; 0,5} — the maximum allowed rate for teachers of different
types of employment; k = {1;2} — type of employment of a teacher — permanent employment or part-time,

respectively;
2) the calculation of the rate depends on the minimum academic load volume per 1 rate and is
calculated as

1 i
Jj= -
J=1

Vi
si=1 ®)
ZVij - Vmin[ M.
j=1 . 4
1+T lijZIVU >Vmin1a

where Vi, — the academic load minimum volume per 1 rate of scientific and pedagogical staff per year,

depending on the occupied position, according to the regulatory documents, in hours; / = m An example of

the dependence of the minimum volume of hours of the academic load from the occupied position is given in
Table 1.

Table 1. Minimum volume of hours of academic load dependence from the occupied position

/ Position Minimum hours
1 Professor 450

2 Docent 500

3 Senior Lecturer 570

4 Teacher, assistant 600

5 Head of the department, professor 400

6 Head of the department, associate professor 450

7 Deputy Head of the graduate department (-10% of the academic load 0,9 Vinin

of the position)

8 Rector 150

9 First pro-rector 150
10 Pro-rector 300

11 Head of structural divisions and departments 300
12 Part-time employer 600

3) Other requirements, for example, allowed number of lecture subjects for a teacher, number of
students for the graduation work guidance per a teacher, the ability to teach subjects in a foreign language.

When distributing the academic load it is important to consider the competence of the teacher in
satisfying the requirements in accordance with the current licensing conditions for the initiation and conduct of
educational activities, which are approved at the state level by the profile ministry. Professional competence is
defined as the volume of competences in the field of professional activity. In a narrower sense, professional
competence is interpreted as a range of issues in which the person possesses knowledge, experience, the
combination of which reflects professional qualification [7]. In the developed automated system for planning an
academic load, the competence of a teacher in a specific type of academic load is determined according to an
integral criterion consisting of the following 20 accepted indicators: the results of scientific activity in
accordance with clauses 1-18 of licensing conditions, the compliance of base education and academic degree
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with the type of academic load. To determine the integral criterion for each teacher in all disciplines, a

. i .
competence matrix K° must be composed in form as

kiy ki ...k

P
.k k ok

Ki = 21 K22 2p ’ @
kql qu kqp

where the elements k of the matrix K’ are equal to 1 or 0, depending on the presence or absence of scientific
activity results, as well as compliance or non-compliance of bases education and academic degree with the type
of academic load; p = 20— the number of accepted indicators; g — the number of types of academic load in the
total volume for distribution.

Then the integral criterion for each discipline and each teacher can be written as

il i]T 12 12 1L
G = g1 &2 - gq = _Zklr —Zkzr _qur . 5)
P = P = P =

The data obtained as a result of the calculation of the criteria according to (5) are recorded in Table 2.

Table 2. Summary table of integral indicators

Teacher 1 Teacher 2 Teacher i Teacher N
Discinli 1 1 2 j N
iscipline I gi gi gi
Discinli > 1 2 j N
iscipline g o3 gl2 g
Discipline 1 2 j N
pline ¢ g g, g4 &g

The distribution of academic load (disciplines, etc.) is made according to the following algorithm:

1) For each discipline m =1,q from table 2, a teacher i is identified who has the maximum integral

indicator max gin ; the discipline is distributed in the academic load to the identified teacher.

2) If the maximum integral indicator has several teachers, then the discipline is distributed to the teacher to
whom it was distributed in the last academic year.
3) If it is impossible to make an unequivocal choice in step 2 (for example, the discipline was not distributed to
any of the teachers last year, or the discipline is distributed for the first time), then among the teachers identified
in step 1, the choice is made by the decision maker (DM) — usually, this is the head of the department.

Based on the proposed method, the structure of the decision support system (DSS) is developed, shown
in Fig. 1.
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Fig. 1 — DSS structure
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Visual FoxPro 9 SP2 was chosen as a tool for the DSS developing. The project includes databases (Fig.
2), screen forms of the dialogue subsystem (Fig. 3, 4), printed forms of documents (Fig. 5, 6), program code that
implements the DSS calculation blocks and the problem solution subsystem.
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Fig. 2 — Database of the DSS project Fig. 4 — Example of the DSS screen forms — the process of
distribution of academic load
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Fig. 5 — Example of the DSS printed documents — the final academic load distribution
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Fig. 5 — Example of the DSS printed documents — consolidated document for the academic load distribution approval

At the end, the user receives all the necessary documents for the planning of academic process in higher

education institutions in Ukraine.
Conclusions

The developed automated system of the educational process management in institutions of higher
education using the DSS allows to prepare curriculum and working curriculum, calculate the academic load
volume and to make decisions on its distribution among teachers of the department. The advantage of the
proposed system is that it is implemented on free software, as well as greatly eases the process of planning the
academic load, eliminates possible errors caused by the human factor, provides the opportunity to take into
account the competence of teachers, stimulates them for professional activity. This system can be supplemented
by modules for solving other tasks, such as drawing up a schedule, taking into account the load of the auditorium
fund, personnel accounting of teachers, etc.
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