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FUZZY FORMALIZATION AND AUTOMATION OF THE PROCESS OF
SPECIAL ACADEMIC SCHOLARSHIP DISTRIBUTION IN HIGHER
EDUCATIONAL INSTITUTIONS

Abstract. The article deals with the vital task of efficient distribution of the scholarship fund
during the formation of the budgetary policy at higher educational institutions of Ukraine. The
practice of distribution of the scholarship fund of higher educational institutions is analyzed, the
existing forms of awarding scholarships to Ukraine’s university students are described. The
necessity of taking into account students’ educational and extracurricular achievements, as well as
motivational educational factors, during assignment of scholarships was determined, while
providing desubjectization of the process of awarding scholarships itself. An idea of the
peculiarities of the scholarship fund distribution is represented on the example of the Donbass
State Engineering Academy (DSEA). The process of making decisions on the appointment of
special scholarships under the conditions of ambiguity of qualitative and quantitative evaluation
criteria is considered. The formalization of the distribution process of academic scholarships using
the fuzzy sets theory is given. Scholarships are presented in the form of alternative situations, each
of which has its own rating value of a potential candidate for a scholarship. The factors influencing
the choice of the candidate include academic progress, results of public and scientific activities.
The linguistic variables defined on the five-level term-set are determined for each given factor.
Trapezoidal membership functions are used for describing the linguistic variables. The results of
approbation of the proposed methodology are represented on the example of Intelligent decision
support systems department of the DSEA. The fuzzy classification of factors and the folding of the
classification levels obtained into the general rating assessment of the candidates as an average
weighted for all the indicators involved in the assessment and for all qualitative levels of these
indicators were made. The list of candidates for receiving of scholarships according to the
procedure proposed by the authors was formed as an example for the Intelligent decision support
systems department of the DSEA. The machine-assisted realization of the methodology of special
academic scholarships distribution was carried out in the form of a software modulus of the
department web-system.

Keywords: scholarship fund; evaluation of student’s academic and non-academic achievements;
fuzzy formalization problem; assignment of scholarships; fuzzy sets; web-application.

1. INTRODUCTION

Problem statement. One of the important aspects of the budgetary policy formation of
the higher educational institution today is the effective allocation of the scholarship fund,
which should be based on an objective and comprehensive assessment of students'
achievements. An important condition for the solution of this problem is the selection for
assessment of the indicators of student learning activity, where the modular-ranking system
makes a mandatory requirement - they must have a quantitative interpretation (ranking
grades) [1]. However, it is also obvious that it is necessary to take into account not only
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students’ educational but also extracurricular achievements, as well as motivational
educational factors [2], which adapt to new conditions and acquire new features [3].

Scholarships for the students’ achievement (academic, special, personal scholarships,
etc.), as well as their fair distribution, are key factors in the students' interest in the
educational process. This, in turn, requires desubjectivization of the management process of
the scholarship fund available at the higher educational institution by introducing modern
information technologies.

Analysis of the last researches and publications. According to the studies [5], the
distribution of the scholarship fund in different countries can be considered as the financing of
the state social project on work with youth. So, in the USA scholarships are part of the grant
policy of individual states. In Finland, [6] a special agency has been set up, which is the
center of international mobility, manages scholarship programs and exchange projects.

Students of Ukrainian universities can also apply for scholarships in various European
educational programs [7]. For example, in the framework of mutual cooperation in 2000, an
international ASEM-DUO program was implemented between the countries of Europe and
Asia, where students from different countries were trained in partner countries, and can
receive financial scholarship support.

In Ukraine, the scholarship policy is regulated by the state, and the Cabinet of Ministers
of Ukraine with the participation of the Ministry of Education and Science of Ukraine
approves the list of special scholarships. For the current year, the Cabinet of Ministers of
Ukraine approved a list of special scholarships for students of higher educational institutions.
Among them: the academic scholarship named after Taras Bilchuk [8], the academic
scholarship of Heroes of Heaven Hundreds [9], academic scholarships of statesmen of the
first Ukrainian government [10], academic grants of the President of Ukraine [11], academic
grants of the Cabinet of Ministers of Ukraine [12], academic scholarships of the councils of
universities, as well as special university scholarships named after outstanding scientific
figures. Besides the listed types of scholarships, additional payments to students are provided
as supplementary, for talented youth at the expense of charitable foundations operating in
Ukraine and at the expense of key regional employers.

In the modern conditions, it is very important that the scholarship policy of the
educational institution should not be limited by the state budget funds, but be aimed at
intensifying investment flows from other subjects, in particular, from business and social
partners [13], which will positively affect the employment of future graduates.

Modern science considers the problem of material incentives for students from different
perspectives. In particular, studies have been conducted to assess the impact of scholarships
on student progress, as well as on their further personal growth [14]. University scholarships
significantly affect student success that can be measured by a number of factors. In fact, the
impact of university scholarships is stronger than all other variables included in all
mathematical models, though other awards for need-based aid and estimated family
contribution are also important.

In [15] advanced the hypothesis of the dependence of the “effectiveness” of material
incentives for students on the essential characteristics of the scholarship recipient, that is, on
the students’ race, gender, as well as on their income level. Author’s results show that
universal scholarships can reach many students and have a high rate of return.

It should also be noted that when conducting research in the field of decision-making on
the distribution of the scholarship fund, various mathematical methods, statistical analysis
methods, and modeling are used. For example, in the study [16], the authors proposed the
scholarship assignment algorithms based on the dynamic programming method, which ensure
the objectivity of decision making by the university administration.
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In [17], the features of the application of Bayesian estimates for the selection of the
optimal applicant for a scholarship have been considered. This study presents scholarship
assessment mathematical model that can provide recommendation by considering the aspects
of the student’s academic term, GPa, economic ability, and organizational involvement, with
a high degree of accuracy.

In the classical version, the decision-making process for appointing special scholarships
goes through several iterations: from consideration of applicants for special scholarships by
their departments to the approval of these applicants by the academic councils of faculties and
universities. The process of special scholarship appointing at the state level is not regulated
and is completely controlled by local normative acts of higher educational institutions.
Therefore, it is important to minimize the risk of non-objective appointment of special
scholarships and develop a procedure for impersonal appointment of scholarships based on
the criteria for assessing the academic and extracurricular achievements of students.

During developing such a procedure, there is a risk of failure to clearly formalize the
rules for awarding scholarships, due to the availability of both quantitative and qualitative
results of students’ learning and extracurricular activities. The potential risk can be eliminated
through the fuzzy formalization of the task of distributing special scholarships. The use of
fuzzy descriptions will allow, on the one hand, carrying out qualitative and quantitative multi-
criteria analysis of applicants, and on the other hand, to reduce the level of subjectivity of the
decision to allocate the scholarship fund.

The aim of the article is to investigate the applicability of fuzzy logic methods in the
distribution of special academic scholarships in a higher educational institution.

2. BACKGROUND OF THE STUDY

Let us consider the distribution of the scholarship fund by the example of Donbas State
Engineering Academy (Donetsk region, Ukraine, for short — DSEA).

The following types of academic scholarships are granted in DSEA [18]:

1) scholarships founded by the President of Ukraine, the Verkhovna Rada of Ukraine,
the Cabinet of Ministers of Ukraine (including personal ones), which are assigned to students
and graduate students on the basis of learning outcomes for certain educational (educational
and qualification) levels

2) ordinary (regular) academic scholarships;

3) Scholarships in an increased amount:

— for students, who have achieved special academic success;

— for students studying in specialties (specializations), for which an increased amount
of the academic scholarship has been officially established and approved.

If the scholarship holder has the right to several academic scholarships, one scholarship
of the largest size is paid unless otherwise provided by law.

Within the funds provided for the payment of scholarships, students are awarded
academic scholarships according to the academic ranking. Academic rankings are formed by
the Scholarship commissions of the faculties based on the results of the final semester control
of the previous academic semester for each faculty, academic year, and for each specialty
(direction of training) based on academic progress in each subject (academic discipline),
defence of course projects (papers) and reports on practice taking into account participation in
R&D, public life and sports activities. At the same time, the component of the progress
(defined in grades, based on the 100-grade system of knowledge assessment) is at least 90
percent of the ranking grade.

The average quality grade of the student is calculated by the formula [19]:
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K,-R +K, R, +..+K, R,

ap Z Ki-

where K, — weight assignment of evaluation for academic progress, K, = 0,90;

K; — the number of credits for the relevant discipline, course work (project), practice;

R; — the final ranking score of the student on a 100-grade scale for the corresponding (i-
th) academic discipline (an academic subject), course work (project), and practice;

R=-K

+K,, R,
; )

ZK“ — the amount of credits for disciplines, course work (projects), practical trainings
for the relevant period;

K,. — weight assignment of evaluation for participation in R&D, public life, creative and
sports activities, Ky = 0,1.

R.; — an additional quality grade for participation in R&D, public life, creative and
sports activities (0 < R, < 100):

Rad = ZRjud =Rlad +R2ud +...+Rfud, (2)

where Rlur+ R +..+Rw _ additional quality grades for each type of work
(educational, scientific and social activities).

Students with the highest academic ranking are awarded the total payment amount
within the funds provided for this purpose.

As for special academic scholarships, the DSEA has the following types:

— academic scholarship of the President of Ukraine;

— academic scholarship of the Verkhovna Rada of Ukraine;

— academic scholarship of the Cabinet of Ministers of Ukraine;

— academic scholarship of the Regional Council of People’s Deputies;

— academic scholarship of PJSC «Novokramatorsky mashinostroitelny zavod»;

— academic scholarship of the Academic Council of the DSEA.

Only a student who has the right to receive an academic scholarship can apply for a
special scholarship.

The university department responsible for the student’s training program forms the list
of applicants for special scholarships; it is submitted for approval to the academic council of
the faculty and further to the Scientific Council of the DSEA.

3. METHODOLOGY OF THE STUDY

During the process of selecting applicants for a certain type of special academic
scholarship, we will use a set of quantitative and qualitative factors. In this case, all factors
are measurable, i.e. have a carrier with its domain of definition on the real axis.

Scholarships are presented in the form of alternative situations:

S
Y

— academic scholarship of the President of Ukraine;
2 —academic scholarship of the Verkhovna Rada of Ukraine;
3 —academic scholarship of the Cabinet of Ministers of Ukraine;

S,

— academic scholarship of the regional Council of the People's Deputies;
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Al

5 — academic scholarship of PJSC «Novokramatorsky mashinostroitelny zavod»;

6 _—academic scholarship of the Academic Council of DSEA.

Each situation has its own ranking; its fuzzy description of the factors affecting it.

The factors influencing the choice of the applicant include the student’s academic
performance, the results of the public and scientific activity. We define the linguistic variable
E "Applicant academic ranking", on the basis of which a decision will be made about the
appointment of a scholarship.

Variable E can take one of five values:

I — fuzzy subsets of «extremely inadequate»;
2 _ fuzzy subsets of «insufficient»;
Ly _ fuzzy subsets of «average»;

4 _ fuzzy subsets of «relatively sufficient»;

5 —fuzzy subsets of «sufficient».
The carrier of the set E can take values from zero to one (in the normalized form).

Next, we introduce a set of individual factors X ={ X } that, on the one hand, affect the
magnitude of the ranking, and, on the other hand, evaluate the different aspects of the
student's activities in nature (to avoid duplication of indicators in terms of their significance
for analysis).

The system of factors will have the following form:

X performance level;

Xa _ social activity;
3 — scientific activity.

For each given factor Xf, that affects the value of the ranking, we set the linguistic

variable ' «Factor value X » on the following term set of values:
1l _ subset «low factor value *~ i »;
sz — subset «value factor X" below the average»;
B" 4 _ subset «average value of factor Xf »;
B

X
4 _ subset «value of factor = ‘ above average»;

Bis _ subset «high factor X, value ».
For a fuzzy description of the factors, as well as the linguistic variable E, we use the
trapezoidal membership functions, which are represented by trapezoidal numbers of the form:

302



ISSN: 2076-8184. Information Technologies and Learning Tools, 2019, Vol 70, Ne2.

X—da

| a<x<b

_b—a’

l, b<x<c
p(x) =
_x-c

| c<x<d

d—c’

0, othercases

; 3)

where a and d — abscissae of the lower base; b and ¢ — abscissae of the upper base of the

trapezium, setting *(*) in a domain with a nonzero membership of the carrier to the
corresponding fuzzy subset.
The abscissae of the lower and upper bases of the trapezium are established expertly
based on the values of the carrier represented in the normalized form on the interval [0; 1].
The classifier of students' ranking developed using scientific results obtained in [20] is
presented in Table 1.

Table 1
Ranking classification
Interval of Classification of the The degree of estimated confidence
ranking range (R) parameter level (membership function)
0< R <0.15 Es 1
0.15< R <0.25 Es us=10-(0.25—R)
Eq4 1 - pso g
0.25< R =0.35 E4 1
0.35<R <0.45 E4 u;=10-(0.45 — R)
E; 1 - pa=p3
0.45< R<0.55 E; 1
0.55< R <0.65 E; u3=10-(0.65 — R)
E, 1- =1
0.65< R <0.75 E, 1
0.75< R <0.85 E, w=10-(0.85 — R)
E, 1- o=
0.85= R <1.0 E; 1

During the determination of the fuzzy value of the ranking, it is necessary to take into

account the significance of the factors. Let us compare each factor X, to the level of its

significance for analysis 7i . To assess this level, you need to arrange all the indicators in
order of decreasing significance so that the rule [20] is fulfilled:

Y “4)

We can determine the significance of i-st factor r; according to the Fishburn's rule [20]:
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_ 2V

i+1)

}/}
(N + DN

®)

At the next stage, we will form a set of classifiers of the current values of factors X as a
criterion for splitting the complete set of their values into fuzzy subsets of the form B
(table 2). In this case, the cells of the table are trapezoidal numbers that characterize the
corresponding membership functions. It must be noted that the classification would differ for
each individual situation (a separate type of scholarship).

Table 2
Factors classification
Terms of values of the linguistic variable '"Factor value''.
Factor «below «above
«low» the «average» «high»
average»
average»
Situation 1 (S)
C O 02 (0,3; 0,4; | (0,45;0,55; | (0,6;0,65; na. .
X (0:0:0.3;0.4) 0,45; 0,55) 0,6; 0,65) 0,8;0,9) (0.8, 0.9; 1)
C0 02 (0,3; 0,35; | (0,4;0,5; (0,55; 0,6; CNQ 1.
X2 (09 0’ 0,3’ 0’35) 0’4’ 0’5) 0,55’ 0,6) 0’7’ 0,8) (0’79 0’89 1’1)
CO O A (0,4;045; | (0,5;0,55; | (0,65;0,7; , 1.
Xs o 1 (O:0:04045) 1 5055y | 06:065 | 09:095 | %0951
Situation 2 (S»)
C O 0O 2 (0,3; 0,35; | (0,4;0,5; (0,55; 0,6; i 1
Xio 1 0:0:0.3,035) | “0's 05y | 0.75:0.85) | 0.75:0.85) | @7 085 LD
C O 02 (0,3;0,35; | (0,4;0,45; | (0,5;0,55; ) 1.
X 1 0:0:03:0.35) 1 4 045y | 0.65:0.75) | 0.65-0.75) | 63075 LD
SO O A (0,4;045; | (0,5;0,55; | (0,65;0,7; _ 1.
X0 10004085 ) 157055y | 0.6:065) | 09:095 | @095 LD
Situation 3 (S3)
PP (0,3;0,35; | (0,4;0,5; (0,55; 0,6; ) 1.
Xi (0: 0: 0.3 0.35) 0,4;0,5) 0,75; 0,85) 0,75; 0,85) (0,75, 0.85; 1:1)
003 (0,3; 0,35; | (0,4;0,45; | (0,5;0,55; i 1.
X2 (0:0: 0.3 0,35) 0,4;0,45) 0,65; 0,75) 0,65; 0,75) (0,65, 0,75; 1:1)
.0 . (0,35;0,4; | (0,45;0,5; | (0,6;0,65; .00 1
X3 (0;0;0,35;0,4) 0.45: 0.5) 0.85: 0.9) 0.85: 0.9) (0,85;0,9; 1;1)
Situation 4 (S4)
PP (0,3;0,35; | (0,4;0,5; (0,55; 0,6; ) 1.
Xy (0;0: 0.3 0.35) 0,4;0,5) 0,75; 0,85) 0,75; 0,85) (0,75; 0.85; I:1)
.0 . (0,35;0,4; | (0,45;0,5; | (0,6;0,65; .00 1.
X (0: 0: 0,35 0.4) 0,45;0,5) 0,85;0,9) 0,85;0,9) (0,85, 0.9; 1:1)
PP (0,3; 0,35; | (0,4;0,45; | (0,5;0,55; i 1.
X3 (0: 0: 0.3 0,35) 0,4;0,45) 0,65; 0,75) 0,65; 0,75) (0,65, 0,75; 1:1)
Situation 5 (Ss)
CO O A (0,4;045; | (0,5;0,55; | (0,65;0,7; , .
Xoo 1 0:0:04045) 1 5055 | 06:065 | 09:095 | 909551
C0 02 (0,3;0,35; | (0,4;0,45; | (0,5;0,55; ) 1.
Xao | 0:0:03,035) | 4 045) | 0.65:0.75) | 0.65-0.75) | 065075 1D
X3 (0;0;0,3;0,35) | (0,3;0,35; (0,4; 0,45; (0,5; 0,55; (0,65; 0,75; 1;1)
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| 04,045 | 0,65;0,75) | 0,65;0,75) |
Situation 6 (Sg)
X, (0; 0; 0,35; 0,4) (()O,f;;(()),’s“); (()0,’;55;;(()),’95); (()(112565;;06,69’5); (0,85; 0,9; 1;1)
S TRy ] e ey
X; (0; 0; 0,3; 0,35) (gj;;g’g; 0(’(7)’54;8’55;) (()?7’2;5;()%2;) (0,75; 0,85; 1;1)

To use Table 2, you need to go to the normalized values of the factors. Normalization
can be performed by the method of relative normalization by comparison with the maximum
value:

xk /max .xk
k

; (6)

where ¥ — significance factor for k-st student.

Based on the above classifier (Table 2) and formula (3), the level of factors is
recognized, i.e. we determine the level of ownership of the media x; to the fuzzy subsets B;
(4;) according to [20], Table 3.

Table 3

Levels of media accessories to fuzzy subsets

Facto The result of classification by fuzzy
r subsets
Bi; Bi; Bis Biy Bi;s
X ALl A2 AL3 Al4 Als
X A21 A22 A23 A24 A2s
X3 A3 A32 A33 A34 A3s

Conversion of the obtained levels of classification of factors into the overall assessment
of the ranking is carried out as a weight assignment for all participating in the assessment
indicators on the one hand and for all qualitative levels of these indicators, on the other hand
as follows [20]:

5 N

j=1 i=1 (7)

where

K, :0,9—0.2-(1"—1)’ ®)

A;j is determined according to table 3, a r; — by the formula (5).

According to the rating value, a list of candidates is formed to appoint each scholarship.
For this set, applicants will be classified as "sufficient" and/or "relatively" ranked, but no
more than 6 people (by the number of types of scholarships, provided that the department can
only recommend one applicant for each type of scholarship).
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4. RESULTS OF THE STUDY

Let us consider the practical implementation of the above method of distribution of
special academic scholarships on the example of the Department of Intelligent Systems of
Decision Making of the DSEA. For the control example, students of 2-4 years of study
eligible for an academic scholarship were selected (Table 4).

Table 4
Applicants for special academic scholarships
l%evel of ¢ Progress in Progress in
Full name of the Group achievement, scientific social activity
ranking ( X, ) activity (" 2) (")
Konovalenko D.A. SA-16-1 99,50 0 25
Bagan S.V. SM-15-1 98,11 50 15
Kadackij N.A. SA-16-1 94,73 0 65
Tusheva A A. SM-15-1 93,67 20 0
Bulyga V.S. SM-14-1 92.25 6 55
Sigida O.A. SM-15-1 91,13 0 25
The results of factor normalization are shown in Table 5.
Table 5
Normalization of key factors of applicants for special academic scholarships

Full name of the student X, X, X5

Konovalenko D.A. 0,9950 0,00 0,25
Bagan S.V. 09811 0,50 0,15
Kadackij N.A. 0,9473 0,00 0,65
Tusheva A A. 0,9367 0,20 0,00
Bulyga V.S. 0,9225 0,06 0,55
Sigida O.A. 0,9113 0,00 0,25

For each given factor X we set the linguistic variable B, and E by the described
above rules (table 1-2, formula (3)), thus forming a description of fuzzy situations (Table 6).

Table 6
Fuzzy description of factors
S Full name of the Low Below Average Above High
student X1/ Xo/X3 the X1/X/X3 | average | Xi/Xy/X3
average X1/Xo/ X3
X/ X/ X3
Si Konovalenko D.A. 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
Sy 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
S3 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
Sy 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0

306




ISSN: 2076-8184. Information Technologies and Learning Tools, 2019, Vol 70, Ne2.

Ss 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
Se 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
Si Bagan S.V. 0/0/1 0/0/0 0/1/0 0/1/0 1/0/0
S, 0/0/1 0/0/0 0/1/0 0/1/0 1/0/0
S; 0/0/1 0/0/0 0/1/0 0/0/0 1/0/0
S4 0/0/1 0/0/0 0/1/0 0/1/0 1/0/0
Ss 0/0/1 0/0/0 0/1/0 0/1/0 1/0/0
Se 0/0/1 0/0/0 0/1/0 0/0/0 1/0/0
Si Kadackij N.A. 0/1/0 0/0/0 0/0/1 0/0/1 1/0/0
S, 0/1/0 0/0/0 0/0/1 0,054/0/1 | 0,054/0/1
S3 0/1/0 0/0/0 0/0/1 0/0/1 1/0/1
Sy 0/1/0 0/0/0 0/0/1 0/0/1 1/0/0
Ss 0/1/0 0/0/0 0/0/0 0/0/1 1/0/0
Se 0/1/0 0/0/0 0/0/0 0/0/1 1/0/0
Sq Tusheva A.A. 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
S, 0/1/1 0/0/0 0/0/0 0,266/0/0 | 0,266/0/0
S3 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
S4 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
Ss 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
Se 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
Sy Bulyga V.S. 0/1/0 0/0/0 0/0/1 0/0/1 1/0/0
S, 0/1/0 0/0/0 0/0/1 0,55/0/1 0,55/0/0
S3 0/1/0 0/0/0 0/0/1 0/0/1 1/0/0
Sy 0/1/0 0/0/0 0/0/1 0/0/0 1/0/0
Ss 0/1/0 0/0/0 0/0/1 0/0/0 1/0/0
Se 0/1/0 0/0/0 0/0/1 0/0/0 1/0/0
Si Sigida O.A. 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
S, 0/1/1 0/0/0 0/0/0 0,774/0/0 | 0,774/0/0
S3 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
S4 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
Ss 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0
Se 0/1/1 0/0/0 0/0/0 0/0/0 1/0/0

Conversion of the obtained levels of classification of factors into the overall assessment
of the ranking was carried out as a weight average assignment for all participating in the
evaluation indicators and for all qualitative levels of these indicators (Table 7). The following
significance of factors is taken into account: r;=0,6; r,=0,7; r3=0,8; k;=0,9; k»,=0,7; k3=0,5;

ks=0,3; ks=0,1.
Table 7
Final fuzzy ranking of applicants
Full name of the
student Si S2 Ss S4 Ss S
Konovalenko D.A. 1,410 1,410 1,410 1,410 1,410 1,410
Bagan S.V. 1,340 1,340 1,130 1,340 1,340 1,130
Kadackij N.A. 1,330 1,363 1,410 1,330 0,930 0,930
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Tusheva A A. 1,410 1,414 1,410 1,410 1,410 1,410
Bulyga V.S. 1,330 1,402 1,330 1,090 1,090 1,090
Sigida O.A. 1,410 1,536 1,410 1,410 1,410 1,410
The result of the fuzzy distribution of scholarships is presented in Table 8.
Table 8
Final distribution of the scholarships
Full name of the Situatio .
student n Type of scholarship
Bagan S.V. S Scholarship of the President of Ukraine
Bulyga V.S. Sy Scholarship of the Verkhovna Rada of Ukraine
Kadackij N.A. S; Scholarship of the Cabinet of Minister of Ukraine
Tusheva A.A. Sy Scholarship of the regional Council of the Peoples
Deputies
Sigida O.A. Ss irship of PJSC « Novokramatorsky mashinostroitelny
zavod»;
Konovalenko D.A. Se Scholarship of the Academic Council of DSEA.

The formed list is the recommendation of the department for the appointment of special
scholarships and is further submitted for consideration and approval to the members of the
academic council of the faculty.

For the department of ISPR, the proposed methodology was implemented as a software
module in the PHP language within the general web-system of the department (Fig. 1-3). This
web-application has all interfaces in the Ukrainian language.

Th OCBITH ImeHHi cTunexal Budn (ylynedv@yandex i)

Cavit Kapenpu ICTIP @

2016-01-01

2017-06-01

Moyarok aHanizy (nara)

Movarok cecii (gata)

CneuiankHi akageMiyHi ctuneHail

[ins BUBEEHHSA NPETEHAEHTIB Ha IMeHHi cTUneH il

Byab Nacka, 3an0BHITh HACTYNHI nona

KiHueswid TepMid aHanizy (gara)

2016-01-01

Kinuesuii Tepmin cecil (nata)

2018-01-01

[locArHeHHs npeTeHOeHTIB

Krto4oBi dpakTopu NpeTeHAeHTiB Ha OTPUMAaHHA cneLjianbHux akanemMiyHuxX
CTUMeHAI

ocArHeHHs B rpoMaackKin
AiAnsHocTi

Hasvanexni
nis PEATHHT

[locArHeHHA B HayKOBin

AIRNBHOCTI

Konosanerko [.0. 99.50 25
EBaran C.B. 98.11 50 15
Kagaybrui M.A 89473 65
Tywesa A A 83867 20
Bynura B.C. g2.25 Lol 55
Ciripa 0.0 91.13 25

Fig.1. Automated selection of applicants for special academic scholarships
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ImeHHI cTMneHaii

MiacyMKOBWIA HEYITKMIA PENTUHT NPETEHOEHTIB

Crunexain
obnacHoi

Crunenpin Pagm Crunengin
CruneHgin CruneHnin KabGinery HapoaHUX MpAT CruneHain
MpezunenTa BepxoeHoi Paau| MinicTpie | nenyratie

KoHosanenko 1.0, 1.410 1.410 1410 1.410 1.410 1.410
Baran C.B. 1.130 1.340 1.340 1.130 1.340 1.340
Kanauskmit M.A. 0.830 0.630 1.330 1.410 1.363 1.330
Tywesa A A 1410 1410 1410 1410 1414 1410
Bynira B.C. 1.080 1.090 1.090 1.330 1.402 1.330
Cirina 0.0, 1.410 1.410 1.410 1.410 1.636 1.410

Fig. 2. Final fuzzy ranking of applicants

Cai Kaq)ep‘pm ICTIP & ia Ir Yol Bitn  IMenHi cTuneHaii By

MigcymkoBuiA po3nogin cTUneHain

nis Crunengia
Baran C.B CruneHpis MNpesupeHTa
Bynura B.C. CtuneHgis BepxosHoi Pagu
Kagaubkui M.A CruneHgis KabineTy MinicTpis
Tywesa AA. Crunenpis obnacHoi Pagu HapogHux genyTaris
Ciriga 0.0. Crunengia MpAT HKM3
Konoeanenko 1.0 CruneHgis pagu BH3

Fig. 3. Final distribution of the scholarships

5. CONCLUSIONS AND PROSPECTS FOR THE FURTHER STUDIES

The objective of the optimal and objective distribution of the scholarship fund is
relevant for every higher educational institution in Ukraine. The image of the university, and,
accordingly, its competitiveness largely depend on how scrupulously the administration of the
university comes to grips with the problem, how reasonable are the criteria determining the
appointment of scholarships.
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Defining at the local level a list of criteria for awarding scholarships, one should follow
several classical principles: substantive conformity, objectivity, transparency, ease of
assessment, unambiguous interpretation. The criteria should take into account both academic
progress and extracurricular activities, i.e. cover all areas of the student's performance,
motivating them to develop a full-fledged socially oriented personality.

The use of fuzzy formalization of evaluating students’ progress in appointing special
scholarships makes it possible to resolve the problem of qualitative and quantitative
assessment in controversial ambiguous conditions of the predominance of one type of
achievement and eliminates the risk of subjective decision-making.

The proposed methodology can be adapted for each specific higher educational
institution, and its software implementation will speed up the processing of a large array of
information and ensure the objective allocation of special scholarships among the students.
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AHoTamis. Y cTaTTi mocTaBjeHe akTyalbHe 3aBaHHSA €(EKTUBHOTO PO3MOiITY CTHIICHiaTbHOTO
¢ouny mnpu ¢opmyBaHHI OOPKETHOI TONITHKMA BUINOTO HABYAIBHOTO 3aKiany YKpaiHu.
[IpoananizoBaHa NpakTUKa PO3MOJAUTY CTHIEHIIAILHOTO (OHIY BHILIB, OMMCaHI iCHYI04Yi (hopmu
CTHUNICHJ1aJbHOI BHUHAropoxy [OCSTHEHb CTYJCHTIB BHIIOI IIKOJAM YKpaiHu. Bu3HaueHa
HEOOXiIHICTh NPH NMPHU3HAYCHHI CTHMIICH[IH BPaxoBYBaTH HaBYaJbHI, T03aHABYAIBHI JOCSATHEHHS
CTYIICHTIB, a TAaKO)X MOTHBALiiiHI OCBITHI UYWHHUKH, 3a0e3leuyloud 3a TakuX YMOB
Jlecy0’€eKTHBI3AII0 CaMoOro TMpolecy TNpH3HAYeHHs CcTUneHAid. HamaHo ysBIeHHS TIpo
OCOOJIMBOCTI  pO3MONIAY CTHNEHIianbHOro (GoHIy Ha mnpukiaani JloHOackkoi nepikaBHOT
MamuHOOyaiBHOT akazemil (JJAMA). Po3risHyTO Tpoliec MPHHHATTSA PIlIeHb 3 MpPU3HAYEHHS
CTIEIIAIbHAX CTHUIICHIIH B yMOBaX HEOJHO3HAYHOCTI SKICHMX 1 KUTBKICHUX KPHUTEPIiiB OIlIHKH.
Hagenena ¢opmaizaliiss mporecy po3noaily akaaeMiqYHUX CTHIICHIIH 3 BUKOPUCTAHHSM TEOpii
HEWITKUX MHOXHH. CTUNEHIT MpeAcTaBleHi y BUTIIAAI albTepHATUBHUX CHTYAIlil, 10 KOXHOI 3
SKHX BiJJHECEHA IIeBHA BEJIMYMHA PEHTHHTY MOTEHLIHHOTO MPETCHAEHTAa HAa OTPUMAaHHS CTHIICHIII.
Jlo 4MHHMKIB, 11O BIUIMBAIOTh HA BUOIp NPETEHIEHTA, HAJEXKaTh YCHIIIHICTh, pPE3yJbTaTH
TPOMAJIChKOT 1 HAYKOBOI MisTbHOCTI. JIJIsi KOKHOTO 33JJaHOr0 YMHHHMKA BU3HAYCHI JIIHIBICTHYHI
3MiHHI, 337aHl Ha M'SITUPIBHEBIH TEPM-MHOXHWHI, U ONKCY SKMX BHKOPHCTaHI TpameLieBHJHI
¢ynkuii npuHanexkHocti. OmnucaHo pe3yJbTaTH anpoOariii 3anporOHOBAaHOI METOJAMKHM Ha
npuKnaai Kadeapu IHTENEKTyalbHUX CHCTeM HNpUHHATTA pimens JJJIMA. Bukonana HewiTka
KiacuQikaiis YUHHUKIB 1 3rOpTKa OTPUMaHUX PiBHIB Kiacu(ikalii B 3arajJbHy OIIIHKY PEHTHHTY
MIPETeHICHTIB K CEPEIHbO3BAKEHE 3a BCiMa IMOKAa3HWKaMH, 10 OepyTh ydacTh B OIlHIN, ¥ 3a
ycimMa SIKICHUMHU PIBHSAMH WX TMOKa3HHKIB. Y SKOCTI MpUKIaAy ais kKadeapu iHTeNeKTyaTbHUX
cucteM npudHATTS pimeHb JJJIMA chopmoBaHnii CIUCOK MPETEHACHTIB HA OTPUMAaHHs IMEHHHX
CTUNICHMIA 3TiHO 13 3ampoTNOHOBAHOI0 AaBTOpaMHU MPOIEIyporo. BHKOHaHa KOMI'IOTEpHA
peaizarii MEeTOAMKH PO3MOMINTy CIHEIlialbHAX aKaJASMIYHUX CTHUIEHIIN y BUTISAI MPOTPaMHOTO
Moyt web-cucteMu kadenpu.
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AnHoTtanusi. B crathe mocTaBneHa akTyanbHas 3anada  3()(HEKTHBHOIO pachpeleiCHUs
CTHNEHJMANBHOTO (oHAa TpH (GOPMHUPOBAHMU OIOJPKETHOW MOJMTHKH BBICHIEIO Y4eOHOTO
3aBelicHUs YKpauHbL [IpoaHanu3upoBaHa IMPAKTHKA PACIPEICICHUS CTUICHIUAIBHOrO (OHIA
BBICIIMX  YYEOHBIX 3aBE/ICHMH, ONHWCAaHBl CYyIIECTBYIOIIME (OPMBI  CTHIICHIUAIBHOTO
BO3HarpaKIeHWs  JOCTH)KEHHH  CTYAEHTOB BblcIed mKomel  YKpaunel. OnpexeneHa
HEOOXOIMMOCTh TIPH HA3HAYECHWH CTUICHINM YYWTHIBATh y4eOHBIC, BHEYYCOHBIC IOCTHIKCHHS
00ydJarmuxcs, a TakkKe MOTHBAIIMOHHBIE 00pa3oBaTelbHBIE (DAKTOPHI, TIPH 3TOM obecrednBast
JIeCyOBEKTUBHU3AIMIO CaMOTo IIpoIiecca HasHA4UeHWs cTuneHamid. [lano mpencraBieHne 00
OCOOCHHOCTSIX  pachpefieNieHds  CTUneHauaiabHoro GonHma Ha npumepe Jlonbacckoit
TOCYAapCTBEHHOW MalmmHOCTpouTenbHON akagemun (JIITMA). PaccmoTpeH mporecc NMpHHSATHS
pemeHnii 0 Ha3HAYSHHIO CTIICIIMAIbHBIX CTHIICHANN B YCIOBHSIX HEOHO3HAYHOCTH KauYeCTBEHHBIX
M KOJIMUECTBEHHBIX KpHUTEpUEeB OLEHKH. [IpuBeneHa ¢opmanmzanus mpolecca pacnpeaeieHus
aKaJIeMMYEeCKUX CTHICHIMH C KCHONb30BAHUEM TEOPHU HEUYETKHX MHOXecTB. CTHIeHIuu
NpPEJICTABJICHBI B BHUJIC AaJbTCPHATUBHBIX CUTYallMid, KaXIOH K3 KOTOPHIX MPHCBOCHA CBOS
BCJIMYMHA PCHTHHTa MOTCHIMAIBHOIO NPETCHICHTAa Ha mnoiydeHue crureHanu. K dakropawm,
BJIMSIIOIIMM Ha BBIOOpP TPETEHJICHTA, OTHECEHBI YCHEBAEMOCTb, PE3yJbTaThl OOILIECTBEHHOH H
HAYYHOH JesTedpbHOCTH. [l Kaxmoro 3amaHHOTO (pakTopa OIpeneNeHbl JMHTBUCTHYECKHE
NIepEeMECHHBIC, 3aJaHHbIC Ha IATHYPOBHEBOM TEPM-MHOXECTBE, ISl OIMMCAHHSA KOTOPBIX
WCIIOJIB30BaHBI TpalleIMeBUAHbIC (DYHKINN MpUHAAISKHOCTH. ONMHCaHbl pe3ynbTaThl anpoOarim
TPEVIOKEHHON METOANKH Ha pUMepe Kadeapsl HHTEIUIEKTYaTbHBIX CHCTEM HPUHATHHA peIIeHIH
JAI'MA. BeimonHeHbl HedeTKas KiaccUuuKaius (akTOpOB M CBEpPTKa TOJTYyYEHHBIX YPOBHEH
KJIaccu(UKay B OOIIYIO OICHKY pPEHTHHIa MPETEHICHTOB KaK CPEIHEB3BEHICHHOE IO BCEM
YUYacTBYIOLIMM B OILIEHKE ITOKa3aTelisiM U 10 BCEM KaueCTBEHHBIM YPOBHSIM 3THX IOKazaTtenei. B
KauecTBe TNpHuMepa Juid Kadenpbl HHTEIUIEKTYAIbHBIX CHCTEM TNpHHATHA pemeHud JIMA
cOpPMHUpPOBAaH CHHCOK MPETCHACHTOB HA IOJY4Y€HHE WMEHHBIX CTHICHIWH COIJIaCHO
NPE/UIOKEHHOW aBTOpaMM Ipoleype. BbImoHeHa KOMIBIOTEpHAs peaju3alid METOIUKH
pacrpesielieHus] CICIaIbHBIX aKaJICMHUUCCKUX CTUIICHIUN B BHIIE MPOTPAMMHOTO MOIyJs web-
CUCTEMBI Kaheaphl.

KiroueBble cj0Ba: CTUICHIUANBHBIN (OHI; OICHKA Y4YEOHBIX W BHEYYECOHBIX JTOCTHIKCHHH

CTY/ICHTOB; 3ajlaya HE4YeTKOW (opMann3alvi; Ha3HAYCHUE CTHUICHIIUI; HEYeTKHE MHOXKECTBA;
web-TprtoskeHue.
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