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Currently various models are used for distance learning quality evaluation. The main issues with these models deal with
the amount of time required for implementation and absence of the main factors involved in the distance learning organization
process. Therefore, they cannot be used for quality evaluation of interactive distance learning courses.

The multicriteria model of quality evaluation of the interactive distance learning course (IDLC) is considered. It includes
the following criteria: the quality level of educational materials; the quality level of staffing; the quality level of software and
hardware. An automated system "IDLC Quality Assessment" has been developed, which offers both numerical values and fuzzy
interpretations.
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Relevance of the research topic. The growing number of distance learning courses and its
suitability to commercialization lead to the urgency of quality evaluation. Usually the criteria
and methods of such evaluation have their own specifics, which significantly differs from the
known methods of assessing the quality of traditional courses in many respects [1].

The task of quality evaluation of training courses in remote education becomes more
important every year. Unfortunately, Ukraine does not yet have state standards and methods for
assessing the quality of distance learning courses. This situation justified the necessity and
importance of criteria and methods development to solve this issue.

The problem formulation. Distance learning was often perceived as an additional element
of the educational services provided by higher education institutions (HEIs). But the current
state of higher education, including the Covid-19 pandemic restrictions, has changed attitudes
towards distance learning, giving it the status of a primary form of educational services. For
now, the quality of educational services has become the main indicator of HEIs activity.

It is possible to solve these actual problems by creating interactive learning systems (interactive
courses) and improving the quality of educational material in existing courses on a regular basis.

Interactive learning course is a system of hardware and software components. It receives
information entered by a user and transmits their answers assisting with some work or task.

Interactive distance learning courses (IDLC) combine a set of lectures, practical classes,
manuals, electronic information, and additional materials. The IDLC structure is aimed to
ensure that students not only memorize information but associate it with life and professional
cases. The main criterion for assessing the course mastering is not the reproduction of
theoretical materials, but the demonstration of the acquired knowledge in practice. Thus, the
issue of IDLC quality evaluation becomes leading in quality maintenance of HEIs services.

Analysis of recent research and publications. The quality of distance learning relates to all
educational processes, results and services provided through information and communication
systems [2]. It can be improved during the process of developing the educational component by
choosing appropriate IT tools for the distance learning process implementation and during the
course presentation using the effectiveness of the virtual learning environment. In quality
evaluation of distance learning, the main attention in the development of distance learning and
training is paid to the educational materials designing [3]. Airina Volungeviciene and Margarita
Tereseviciene [4] proposed the model for educational component programs development based
on factors for assessing the quality of distance learning content. Among the factors determined
by the authors to assess the distance learning quality the expert evaluation is mentioned [5].
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Achieving the learning content quality requires a number of essential activities: regular
student preferences analysis [6], setting learning goals, applying appropriate methods of
learning organization, proper planning of learning outcomes evaluation; applying of appropriate
curriculum; and specific technological means [7].

Currently various models are used for distance learning quality evaluation. Among them are
a neural network model based on an optimization approach [8]; a model based on a fuzzy
analytical hierarchy (FAHP) [9]; a model grounded on the Bayesian formula and Multiple Criteria
Decision Making (MCDM) methods to determine the best course [10]. To estimate the criterion's
importance weights, the Analytical Hierarchy Process Fuzzy (AHPF) method is used [11].
Problems of the distance learning materials quality examination also were considered in [12].

Selection of unexplored parts of the general problem. For distance learning quality evaluation
most researchers considered the courses quality evaluation by students as the most valuable
factor. The literature review shows the dependency of the proposed distance learning courses
quality on a bunch of factors (criteria) [10]. The main issues with proposed models despite
requiring an unreasonable amount of time for implementation is the absence of the main factors
used in the distance learning organization process. Therefore, they cannot be used for IDLC
quality evaluation.

The aim of the work is to create a multi-criteria model for IDLC quality evaluation to
support the quality monitoring of HEI distance learning systems.

Main material. The main regulatory and legal provisions for standardizing the quality of
educational services by HEI in the process of distance learning include:

- Law of Ukraine "On Higher Education" [13];

- Law of Ukraine "On the National Informatization Program" [14];

- Order of Ministry of Education and Science of Ukraine "Regulations on Distance
Learning" [15];

- Order of Ministry of Education and Science of Ukraine "On approval of Amendments
to the Regulation on Distance Learning" [16];

- Order of Ministry of Education and Science of Ukraine "On approval of Requirements to
higher educational institutions and establishments of postgraduate education, scientific, educational
and scientific establishments providing educational services on a distance form of training on
preparation and advanced training of experts on the accredited directions and specialties" [17];

State standards for quality management system:

- DSTU ISO 9000:2015 Quality Management Systems. Fundamentals and Vocabulary [18];

- DSTU ENISO 9001:2018 Quality Management Systems. Requirements [19].

The level of an interactive distance learning course quality may be considered as a set of
properties reflecting the degree of suitability of specific information about objects and their
relationships to achieve the user's goals in the implementation of certain activities.

IDLC is an information product, therefore to evaluate its quality it is natural to use approaches
for quality evaluation of the information products such as software. In this case, an IDLC is
subject to a number of state standards of Ukraine related to software quality assessment:

- DSTU 2844-94 Software. Software Quality Assurance. Terms and Definitions [20];

- DSTU ISO/IEC 9126-1:2013 Software engineering — Product Quality — Part 1: Quality
model [21];

- DSTU ISO/IEC 25051:2016 Software engineering — Systems and Software Quality
Requirements and Evaluation (SQuaRE) - Requirements for quality of Ready to Use Software
Product (RUSP) and instructions for testing [22].

The following state standards related to software quality assessment are in force in Ukraine:
DSTU 2844-94 [20], DSTU ISO/IEC 25010:2016 Systems and Software Engineering —
Systems And Software Quality Requirements And Evaluation (SQuaRE) — System and
software quality models [23].
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To evaluate the IDLC quality the ISO/IEC 25010 standard [23] quality criteria are used.
Among all quality criteria it is necessary to choose ones that meet the requirements for the
IDLC formation as a software.

For building an IDLC quality model it is necessary to keep in mind:

- quality of educational materials;

- quality of staffing;

- quality of software and hardware support of the distance learning process (Fig. 1).
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Fig. 1. IDLC Quality model

According to international standards, each of the quality categories describes properties as
sets of attributes that can be represented both quantitatively and qualitatively. In the common
case, the IDLC quality evaluation model can be provide as a cortege of functions defined by
the relevant criteria:

Qs = (Qsm, @1, Qs ), (1)
whereQ;ps is the IDLC quality level,

Qg — quality level of educational materials;

Qr — quality level of staffing;

Qs — quality level of software and hardware support of the distance learning process.

The quality level of educational materials is usually represented by sets of attributes. In this
case, each attribute must be matched to a metric to quantify the measure of the attribute.
Therefore, to formalize the model of quality of educational materials, the basics of Set theory
may be used:

Qsw = (H™, AT, M3 } )
where H;M— characteristics of the educational material quality, i = T,n — the number of
characteristics of the educational material quality;

Af]M — attribute of the educational material quality, j = 1, n — the number of attributes of the
educational material quality;

ijM — quality metrics of educational material.
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In common case, the model of quality of educational materials is presented as:

Qs = (AZ" AT, .., AR), (3)
where Af]M — attribute of the educational material quality;

j = 1,n — the number of attributes of the educational material quality.

To evaluate the quality level of educational materials, the evaluation method of the course
content in the educational and methodological academic disciplines support system at the
Chernihiv Polytechnic National University [24] is used. This methodology was developed by
the commission for teaching and methodological support of educational components web
resources to assist in the practical application of quality criteria for its provision in the Moodle
learning management system.

The methodology is intended for evaluation of only those courses that are taught or planned
to be taught at the university in the framework of existing educational programs at all levels of
higher education (Table 1).

Table 1 — Attributes, characteristics, methods of quality of educational material

Attribute of quality of educational material, Metrics of the level of quality of
Ne (A3 educational material, (M
1. Syllabus 0-5
2. Education program 0-5
3. Recommended resources 0-5
4. Evaluation criteria 0-5
5 Laboratory works, practical classes, seminars and other
) activities provided by the education program 0-20
6. Theoretical materials 0-20
7. Individual tasks provided by the education program 0-5
8. Self-study 0-5
9. Current control 0-15
10. Final control 0-15
Total 0-100

So, for this case, the model of quality of educational materials will look like:
Qsu = (Afl", AT, .. ATY). )
The level of quality of the component of staffing of distance learning is determined by a
cortege of functions:

QT = (QEdl QSC' QM): (5)

where Qg4 — the level of quality of educational work;

Qs. — the level of quality of scientific work;

Qu — the level of quality of methodical work.

To describe the software and hardware components, it is proposed to use the international
standard for quality evaluation of software systems ISO/IEC 25010 [23]. In this case, for the
mathematical description of models, it is proposed to use Set-theoretic Notation or Category
theory approach [25].

Analysis of metrics that meet the criteria/subcriteria of software quality according to
ISO/IEC 25010 shows the following ones are suitable for assessing the IDLC quality [26]:

1. Functional suitability:

1.1 Appropriateness;

1.2 Interoperability.

2. Usability:

2.1 Understandability;

2.2 Learnability.
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The functionality of IDLC shows the compliance of the available information content of the
educational component to the curriculum and the level of interaction of all educational process
participants. Appropriateness is a measure of compliance of software product’s functions with
the defined and predicted needs of users:

N gpp(Content)

Qapp = -1, (6)

N gpp(AllContent)

Napp (Content)— the number of elements in the set of information content of the i-th IDLC;

Nyppp(Content)— the number of all elements in the set of information content, which are
provided by the curriculum for training students of the i-th IDLC, the function of the availability
of appropriate information elements, which are provided by the relevant curriculum.

Interoperability — the mean displayed the degree a software product provides data exchange
between a teacher and consumers of educational services:

Nin(Content

Qm = N“z?(;(llConten)t) i (7)

N, (Content)— the number of elements in the set of information content of the i-th IDLC,
according to which consumers of educational services exchanged data with the teacher;

Np, (AllContent) — the number of all elements in the set of information content of the i-th
IDLC, which provides the data exchange.

The usefulness of the given information content shows how clear the presented material is
for consumers of educational services and suitable for self-study.

Understandability is the degree to which a software product is user-friendly:

QUn __ Nyp(Content) 1, (8)

- Nyn(AllContent)

Ny, (Content) — the number of elements in the set of information content of the i-th IDLC,
which are clear to consumers of educational services;

Ny, (AllContent) — the number of all elements in the set of information content, which are
provided by the curriculum for training students for the i-th IDLC. The number of elements in
the set of clear information content of the distance course is determined by conducting control
testing among consumers of educational services.

Learnability — the degree to which a software product allows self-study on provided content:

__ Np(Content)
QL - Ny (AllContent) ! (9)

N, (Content) — the number of elements in the set of information content of the i-th
discipline of distance learning, which the user may master on his/her own;

N (Content) — the number of all topics of the i-th distance learning discipline.

The level of quality of software and hardware for distance learning is determined by a
cortege of functions:

Qs = (QAppl Qin, Qun ,QL ) (10)

The level of staffing quality can be formally described using Set theory and the calculation
of statistical indicators for the educational, scientific and methodological work of the course
instructor.

Based on considered factors the basic equation for an IDLC quality level integrated
indicator calculation is:

Qips = Wsy * Qsy + Wr - Qr + ws - Qs, (11)
where w; is the weight (significance) of the i-th factor.
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When calculating the quantitative indicators are getting normalized. Calculation of the
factors' significance carried out with the Saati method. The disadvantage of the Hierarchy
Analysis method is the large amount of information given by experts. The method is most
suitable for those cases where the main part of the data is based on the preferences of the
decision maker in the process of choosing the best solution from a set of existing alternatives
[27]. The numerical value of the integrated quality indicator of the IDLC system varies from 0
to 1. Based on its numerical value the IDLC can be in one of five states:

— critical quality level, 0 < Q;ps < 0,4;

— lower than the average quality level, 0,4 < Q;ps < 0,55;

— average quality level, 0,55 < Q;ps < 0,7;

— higher than average quality level, 0,7 < Q;ps < 0,85;

— high quality level, 0,85 < Q;ps < 1,0.

Fuzzy model for an interactive distance learning course quality evaluation. The
following IDLC quality evaluation fuzzy model is proposed to speed up the quality monitoring
of the HEIs distance learning system. This approach relies on a multidimensional expert
evaluation.

The fuzzy IDLC quality level Q,ps is evaluated by three group criteria:

Qsy — fuzzy quality level of educational materials;

Qr — fuzzy quality level of staffing;

Qs — fuzzy quality level of distance learning software and hardware.

Each of these criteria is crucial for making a positive or negative decision about the IDLC quality.

At the First stage a linguistic evaluation of the factors influencing the quality of the IDLC
system will be conducted. Table 2 presents the general criteria hierarchy for the three group factors.

Table 2 — Criteria hierarchy for three group factors of IDLC fuzzy quality level (Q;ps)

Aim Criteria Linguistic grade of the quality level
The level of quality | Syllabus low, middle, high
of educational | Education program low, middle, high
materials (Qgy,) Recommended resources low, middle, high
Evaluation criteria low, middle, high
Laboratory works, practical classes, seminars and |low, middle, high
other activities provided by the education program
Theoretical materials low, middle, high
Individual tasks provided by the education program | low, middle, high
Self-study low, middle, high
Current control low, middle, high
Final control low, middle, high
The level of quality | Educational work low, middle, high
of staffing (Qr) Scientific work low, middle, high
Methodical work low, middle, high
The level of software | Appropriateness low, middle, high
and hardware quality | Interoperability low, middle, high
component (Q5) Understandability low, middle, high
Learnability low, middle, high

At the Second stage, the expert quality evaluation of the IDLC in the context of three criteria
is carried out. Each of the presented criteria has several subs; subcriteria also can have several
levels of subs. It is important to take into account the different effects of subcriteria, i.e. their
weight (significance). To formalize an expert knowledge (fuzziness of a linguistic variable) the
set of membership functions is provided.

For factors influencing the IDLC quality level, the linguistic terms formalization is
performed using a standard three-level fuzzy classifier for all variables, as shown in Table 3.
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Table 3 — Three-level fuzzy classifier

Standard three-level classifier levels Qps — term name
Low Qps —1
Middle Qips —2
High Qips —3

To construct the set of triangular membership functions, the set of parameters is determined
and the results of classification on intervals are presented in Table 4.

Table 4 — Parameters of triangular membership functions

Parameter
Term
a b c
Low -0.4 0 04
Middle 0.1 0.5 0.9
High 0.6 1 1.4
Analytically, this can be expressed as a formula (12):
0, x<a
n, a<x<bh
f(x,a,b,c) =1 . (12)
ﬂ, b<x<c
c—b
0, c<x
or abbreviated:
. X—a c—Xx
f(x,a,b,c) = max(mm (E,E),O), (13)
where a, ¢ set the points of intersection of the membership function with the abscissa axis;

b — its peak.
The classification of the indicator level based on the standard three-level fuzzy classifier of
triangular type is presented in Table 5.

Table 5 — Classification of the indicator level based
on the standard three-level fuzzy classifier of triangular type

Value range x Membersbip function .
Low Middle High

0< x<01 1 - 25x 0 0
0.1<x< 04 1 - 25x 2.5x-0.25 0
04 < x< 0.5 0 2.5x-0.25 0
0.5 x< 0.6 0 2.25-25x 0
0.6 < x< 09 0 2.25-25x 25x-15
09 x< 1 0 0 25x-15

The calculation of expert evaluation is proposed to be performed by the Hierarchy Analysis
method. For each proposed group criterion, a hierarchy of criterion will be developed [27].

According to the calculation results, each IDLC will receive a score in the form of a fuzzy
vector:

@ms = (@SM: @T: és ) (14)

61



Ne 2(24), 2021 TEXHIYHI HAYKH TA TEXHOJIOI'T
TECHNICAL SCIENCES AND TECHNOLOGIES

At the Third stage, after the Hierarchy Analysis assessment, the scores are converted into
linguistic grade, and the decision matrix based on previous scores (Table 6) forms decisions for
the IDLC quality improvement.

Table 6 — An example of an IDLC quality decisions matrix

Linguistic grade of the quality level
Training materials, Q) Staffing, Qr Islgf:i\;vvzrree,agf IDLC, Q;ps

1 High High High High

2 High High Middle High

3 High High Low High

4 High Middle High High

5 High Middle Middle Middle
6 High Middle Low Middle
7 High Low High Middle
8 High Low Middle Middle
9 High Low Low Low
10 Middle High High Middle
11 Middle High Middle Middle
12 Middle High Low Middle
13 Middle Middle High Middle
14 Middle Middle Middle Middle
15 Middle Middle Low Middle
16 Middle Low High Middle
17 Middle Low Middle Middle
18 Middle Low Low Low

19 Low High High Low
20 Low High Middle Low
21 Low High Low Low
22 Low Middle High Low
23 Low Middle Middle Low
24 Low Middle Low Low
25 Low Low High Low
26 Low Low Middle Low
27 Low Low Low Low

At the Fourth stage, an integrated evaluation is carried out taking into account the main
criteria weights:

Qips = Wsy * Qsm + Wr = Qr + ws - Qs, (15)

where w; — weight (significance) of the i-th factor;

Qs> Qr, Qs — fuzzy grades of IDLC quality criteria;

An Automated "IDLC Quality Assessment" system. To implement the IDLC quality
level model, an automated “IDLC Quality Assessment” system in Python has been developed.

The graphical interface is created with Figma online editor and consists of six tabs: "Expert
assessment", "Factor assessment", "Quality level of training materials", "Quality level of
staffing", "Quality level of distance learning software and hardware", "Level of quality of the
distance learning system".

The "Expert Assessment" tab contains matrices of criteria pairwise comparisons and must
be filled in by experts.

The next step is to calculate the criteria and subcriteria weights. Experts may rank criteria
by moving them lower or higher relative to others.

The "Expert Assessment” and "Factor Assessment" tabs are shown in Fig. 2 and Fig. 3,

respectively.

62



TEXHIYHI HAYKH TA TEXHOJIOI'TI Ne 2(24), 2021
TECHNICAL SCIENCES AND TECHNOLOGIES

Evaluating The Quality Level Of An Interactive Distance Learning Course Evaluating The Quality Level Of An Interactive Distance Learning Course

Factor Expert i Factor

Qsue Q: Qs Qos Qane Q: Qs Quos

Criteria Matrix of pairwise comy parisons Criteria Clearly normalized Fuzzy w

1][2 0,413
1] 0,327
K 0,260 oftware and hardware quality 0,92 Bucoka 0,260
component

0,86 Bucoka 0,413
0,74 Cepepns 0,327

oftware and hardware quality 05
t

component

4,62

‘ Identify ‘ { Identify ’

Fig. 2. "Expert Assessment" tab Fig. 3. "Factor Assessment" tab

After clicking the "Estimate factor" button and selecting the factors, the weights of the
corresponding factors and empty fields for estimating the subfactors "Numeric normalized" and
"Fuzzy", which are filled by the user, display on the screen. After clicking the "Define" button,
next to the numerical value, a fuzzy grade of the IDLC quality level is displayed and decisions
on improving the quality level of the educational component are displayed.

The field with decisions (conclusions and recommendations) is highlighted with color
according to the fuzzy level: green — high, yellow — medium, red — low.

The experiment on IDLC quality level estimation for 10 educational components was
carried out. For example, the "Web Technologies and Web Design" educational component
IDLC quality level was studied. According to the evaluation, the quality level of the traditional
course "Web Technologies and Web Design" for 2019 was equal to 0.54, which corresponds to
an "Average quality level" fuzzy linguistic grade (Fig. 4). According to evaluation results, it
was recommended to increase the quality of calculation and graphic works.

The quality level evaluation of the "Web technologies and web design" IDLC for 2020 is
0.84 and corresponds to the "High quality" fuzzy linguistic grade (Fig. 5). The system
recommends improving the quality of methodical work.

Evaluating The Quality Level Of An Interactive Distance Learning Course

Evaluating The Quality Level Of An Interactive Distance Learning Course

Expert

Factor

Qsu Q: Qs Qos

Fig. 4. Quality evaluation of "Web Fig. 5. Quality evaluation of "Web
Technologies and Web Design" IDLC, 2019  Technologies and Web Design" IDLC, 2020
(intermediate level) (high level)

It's worse to mention that the fuzzy results correspond to a numerical IDNA quality level
value. This leads to the possibility to use a fuzzy quality level evaluation for quick estimations.
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Conclusions. The introduction of IDLC in the distance education system has significantly
improved (30 %) the quality of the educational component "Web Technologies and Web Design",
i.e. the system as a whole. This contributes to better training of higher education applicants and
ensuring the quality of HEIs educational services. The implemented multicriteria model of IDLC
quality evaluation includes the following criteria: the level of quality of educational materials; the
level of staffing quality; the level of quality of software and hardware for distance learning. It is
proposed to use both numerical (clear) and fuzzy interpretations. A comparative analysis of the
differences between clear and fuzzy assessment of the 10 educational components showed that
the fuzzy results correspond to a clear value of the IDLC quality level. Therefore, a fuzzy model
can be used to speed up the educational courses quality monitoring.
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MOJEJb OIIHKH AKOCTI IHTEPAKTUBHOI'O JUCTAHIIMHOI' O
HABYAJIBHOI'O KYPCY

3asoanus oyinku AKOCMI HABYATLHUX KYPCI8 Y OUCMAHYINHIL OCBIMI 3 KOJICHUM POKoM cmac dedani akmyanvHiwum. Ha
Jicany, 8 Ykpaini noku wjo giocymmi 0epoicaghi cmanoapmu i Memoouxu 05 oyinku skocmi oucmanyiinux Kypcie. Came momy
PO3podKa Kpumepiig i Memooux, wo 003601AMb GUPTWIUMU YI0 NPOOIEMY, € BAACTUBOI0 MA NOMPIOHOIO 3adauero.

Ha cvo200mi axicms Hadanux oceimmix nociye HA8YAHHA CIMALA OCHOBHUM NOKasHukom Oisnbhocmi 3BO. Bupiwumu yi
akmyanvui npobnemMu MONCIUBO, HA HAWL NO2TA0, CMBOPIOIOYU IHMEPAKMUGHT CUCIeMU HAGYAHHSA (THmepakmugni Kypcu) ma
pe2ynsapHo nioguwyonu pigeHb AKOCMI HABHANbHO20 Mamepiany 8 yoice icHylouux xypcax. Ilpu yvomy supiuienns numanHs
oyinku sixocmi IJJHK cmanosumbucsa npogionum y 3abesneuenni axocmi ocgimuix nocnye 3BO.

Ha oanuii vac ons oyinku sakocmi Oucmanyitino2o HagYAHHs BUKOPUCHOBYI0OMbCA pisti Modeni. Ceped HUX: Hellpomepediceda
MoOenb Ha OCHO8I ONMUMIZAYITIHO20 NIOX00Y, MOOelb HA OCHOGI HewimKoi ananimuunoi iepapxii (FAHP), modens, sika suxopuc-
mogye opmyny baiicca ma bazamoxpumepianvhi memoou npuiinamms piwens (MCDM) ons euznauenms Hatikpaujoeo Kypcy.
Jna oyinku 6azosux xoeghiyicumis Kpumepiie BUKOPUCIOBYEMbCA MEMOO Hewimkoeo npoyecy ananimuunoi icpapxii (AHPF).

T'onosnoto npobremoio € me, wo y 3anponoOHOBAHUX MOOENSX, WO nompedyloms Hesunpagoato bazamo yacy ous ix pea-
nizayii, He 8paxoeani Kpumepii, AKi € NPOGIOHUMU YUHHUKAMU OpeaHi3ayii inmepakmugno2o naguanHs. Tomy onu He ModIcymo
BUKOPUCTNOBYEAMUCH OIS OYIHKU AKOCTE THMEPAKMUBHUX OUCTHAHYILIHUX HABUATLHUX KYPCIB.

Y pobomi posensamnyma mynemuxpumepianbua Mooens oyiHKu AKOCMI iIHMepaKkmusHo20 OUCMAHYIIHO20 HABHUANbHOO K-
PCY, Wo eKnioYac maxi Kpumepii: pigenb AKOCHI HABYANLHUX Mamepianie; pieeHb AKOCMi KA0po802o 3a0e3neyeHts; pieeHb
AKOCMI NPOSPAMHO-ANAPAMHO20 3a6e3nedenHs OUCAHYIliHO20 HABYAHHA. 3anponoHOBAHA AK HimKa (YucenbHa) max i nedi-
mxa inmepnpemayii. Po3pobnena asmomamuszosana cucmema « Oyinka sxocmi IJJJHK».

Topisuanvnuti ananis giominnocmei 4imkoi i HewimKoi OYiHKU NOKA3as, wo HevimKi pe3ynbmamu 8i0nogioaroms Yimkomy
snavennio pieus axocmi I/[HK. Tob6mo, ona npuckopenus npogedenHs MOHIMOpUH2y AKOCMI 0C8IMHIX KYPCi8 MOJICHA KOPUC-
myeamucs HewimKoio MOOeNIO.

Kniouosi cnosa: cucmema oucmanyiiino2o HaguanHs, AKICMb HABUATLHO20 KYPCY, He4imKa MoOeb AKOCHII.

Puc.: 5. Tabn.: 6. bién.: 27.

Rudnev Dmytro — Master Student, Chernihiv Polytechnic National University (95 Shevchenka Str., 14035
Chernihiv, Ukraine).

Pynues /Imutpo fpociaBoBHY — CTyACHT MaricTpaTypH Kadenapu iHGopMaIiiHIX TEXHOJIOTIH Ta IporpaMHoi imKe-
Hepii, Hartionansauit yHiBepcuTeT «UepHiriBceka nonitexHikay (Byi. IlleBuenka, 95, m. Uepniris, 14035, Ykpaina).
E-mail: dimarudniev893@gmail.com

Fokin Kyrylo—Master Student, Chernihiv Polytechnic National University (95 Shevchenka Str., 14035 Chernihiv, Ukraine).
®okin Kupnio MakcuMoBHY — CTyIEHT MaricTpatypH Kadenpy iHhopMamiifHIX TEXHOJIOTIH Ta IPOrpamMHoO] iHKeHe-
pii, Hamionansamii yniBepcuret «UepHiriBcbka nositexnika» (Byn. llleBuenka, 95, m. Uepniris, 14035, Ykpaina).
E-mail: kfokin2017@gmail.com

Trunova Olena — PhD in Pedagogical Sciences, Assistant Professor, Assistant Professor of Department of Information
Technology and Software Engineering, Chernihiv Polytechnic National University (95 Shevchenka Str., 14035
Chernihiv, Ukraine).

TpynoBa OJiena BacuitiBHa — KaHAWAAT TEQATOTI1YHUX HAYK, TOLEHT, JOLECHT Kadeapy iHopMariiHIX TEXHOIOT1H
Ta mporpamHoi imkeHepii, Harionansuuii yHiBepcuteT «UepHiriBcbka nomitexnikay (Byi. LlleBuenka, 95, M. UepHi-
riB, 14035, Ykpaina).

E-mail: e.trunova@gmail.com

ORCID: http://orcid.org/0000-0003-0689-8846

Scopus Author ID: 57211429427

Voitsekhovska Mariia — PhD in Computer science, lecturer of Information Technology and Software Engineering
Department, Chernihiv Polytechnic National University (95 Shevchenka Str., 14035 Chernihiv, Ukraine).
BoiinexoBcbka Mapis MuxaiiniBHa — nokrop dinocodii, Bukiagad kadeapn iHhopMaIiifHIX TEXHOJIOTIH Ta Mpo-
rpaMHoOi imxeHepii, Hamionansanit yHiBepcuter «YepHiriBcbka nomitexsika» (Byn. llleBuenka, 95, m. YUepsiris,
14035, Ykpaina).

E-mail: m.voitsekhovska@gmail.com

ORCID: http://orcid.org/0000-0002-1711-101X

Scopus Author ID: 57192818403

Rudniev, D., Fokin, K., Trunova, O., Voitsekhovska, M. (2021). Evaluation model of interactive distance learning course quality. Technical
sciences and technologies, (2(24)), 55-66.

66



