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Abstract. The work is devoted to the implementation of the procedure of free choice of academic disciplines by
students of higher educational institutions and the development of means of support for this choice. The main task,
which is solved in the work, is the definition of methods and means of information and technological support for the
free choice of academic disciplines by students. The purpose of the work is to make the process of choosing disciplines
by students more transparent, convenient and understandable. The provisions on the free choice of academic
disciplines of the leading institutions of higher education of Ukraine were used as sources of information. The analysis
of these provisions made it possible to highlight the main stages of students' free choice of academic disciplines. On
the example of the declared procedure for choosing educational disciplines of Kremenchuk Mykhailo Ostrohradskyi
National University, the specified stages were detailed. The following structure was used for detailing: stage
description; content of the stage; problems and contradictions that arise at the selected stage; proposals and ways of
solving identified problems and contradictions. The results of the analysis of the support system for the free choice of
educational disciplines are presented in the form of a decision tree. The developed decision tree contains three ways
of developing a support system for the student's free choice of educational disciplines, depending on the level of
automation of the process. For each development path of the support system, the final products that must be developed
to achieve the selected degree of automation of the process of free choice of educational disciplines are indicated.
Also, for each path of the development of such a support system, schemes for the involvement of process subjects,
which are understood to mean employees of departments and the university administration, have been drawn up. The
student is at the top of this process, he is the final consumer, therefore the whole system is aimed at facilitating the
procedure of choosing educational disciplines from the student's point of view. Changes to the format of presenting
information in the university-wide catalog of free-choice disciplines are also proposed.

Key words: individual educational trajectory; disciplines of free choice; information support system; information
support; decision tree.

3any4eHHs cy4yacHuX iHhopmaLinHUX TEXHONOTIN A0 NiIATPUMKM BiflbHOrO
BMOOPY HaBYaNbHUX AUCLMNIIH CTYAEHTaMMU BULLMX HaBYaNbHUX 3aKnagiB

IctomiHa H. M.

KpemeHuyLbkuit HavjoHanbHUA yHiBepcuTeT iMeHi Muxaiina Octporpagcekoro, Kpemeruyk, YkpaiHa

AHortauif. PoboTa npucesyeHa BNPOBamKEHHIO MPOLedypu BifbHOrO BUOOPY HaBYaNbHWUX OUCLMNMIH CTYAEHTaMK
BULLMX HaBYaNbHUX 3aknadiB Ta po3BuTKY 3acobiB MiOTPUMKM 3AiCHEHHS Uboro BuBopy. OcHOBHa 3agava, fka
PO3B'A3YETHCA Y POBOT, Lie BU3HAYEHHS MeTOLiB Ta 3acobiB iHGhopMaLLiiHOT Ta TEXHOMOTIYHOT NIATPUMKM BiNbHOTO
BMOOpY HaBYanbHUX AucLMnAiH cTyaeHTamn. Meta pobotm — 3pobuti npoviec Bubopy AncumniiH cTygeHTamu GinbLu
MpO30pUM, 3pY4HUM Ta 3p03yMinum. B skocTi mxepen iHopmaLii BUKOPUCTOBYBANMCS NOMOXEHHS MPO BiflbHNA BUBIP
HaBYanbHUX AMCLMNAIH MPOBIGHMX 3aKMagiB BULLOI OCBITW YKpaiHu. AHani3 Lyx nonoxeHb 403BOMMB BULINNTY OCHOBHI
eTanu 3giNCHEHHS BiNbHOMO BUOOPY HaBYaNbHWUX OUCLMNNIH CTyAeHTamu. Ha npuknagi 3ageknapoBaHoi npoueaypu
BMOOpY HaBYamnbHUX AMCLMNIIH y KpeMeHUyLbKoMY HallioHanbHOMY YHiBepceuTeTi iMeHi Muxaiitna Octporpagcskoro
Oyna npoBefeHa AeTanisalist BU3HaueHWx eTanis. [inst AeTanisallii BUKOpUCTOBYBanacs Taka CTpYKTypa: Onuc eTany;
3micT eTany; npobrnemu Ta CynepeyHoCTi, Ski BUHWKAOTb Ha BUOpaHOMY eTani; Npono3uLii Ta LASXM BUPILIEHHS
BUABNEHNX Mpobrem Ta cynepeyHocTeil. PesynbTati aHanidy CUCTeMM MGTPUMKW BinbHOTO BUOOPY HaBYanbHWX
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JucunnniH NpeacTaBneHi y BUrnNsai fepesa pieHb. PospobneHe aepeBo pilleHb MICTUTb TPW LINSXM PO3BUTKY
CUCTEMM NIATPUMKM 3MINCHEHHS BINbHOrO BMOOPY HaBYambHUX AUCLMMANIH CTYZEHTOM, B 3anexXHOCTi Bif piBHSA
aBToMaTu3allii npouecy. [ins KOXHOro LUNSAXy pO3BUTKY CUCTEMM NIATPUMKI BKa3aHi KiHLEBI NPOAYKTH, ki HEOBXIAHO
po3pobuTH Ans SOCATHEHHS BUBPAHOrO CTyNeHs aBTomMaTn3allii NpoLecy BinbHOro BUOOPY HaBYanmbHUX AUCLMMAIH.
Takox Ans KOKHOO LNSIXY PO3BUTKY Takoi CUCTEMM MIATPUMKM CKNafeHi CXeMu 3amnyyeHHs cy6’ekTiB npouecy, nia
SKUMW PO3YMitoTbCA CMiBpOBITHUKM Kadbeap Ta agMiHicTpaLlii yHiBepeuTeTy. CTyAEHT 3HaXOAUTBLCS HA BEPLUMHI LibOro
npoLecy, BiH € KHLEBMM CMOXWBaYeM, TOMy BCS CUCTEMa HanpaBneHa Ha nonerileHHs npoueaypu Bubopy
HaBYanbHUX AMCLMMNMIH Came 3 TOYKM 30pY CTydeHTa. TakoX 3anponoHOBaHi 3MiHWM 8O popmaTy NpeacTaBMeHHs
iHhopmalii y 3aranbHO-YHIBEPCUTETCHKOMY KaTanosi AUCLMNIIH BifTbHOTO BUBOPY.

KnioyoBi cnoBa: iHauMBigyanbHa OCBITHS TPAEKTOPIS; AMCUMNMiIHM BinbHOTO BMGOPY; iHbopMaLiiHa cuctema
nigTpUMKY; iHopMaLliiHe 3abe3neyeHHs; 4epeBO pillieHb.

| Introduction

Since 2005, the so-called "Bologna process" was officially introduced in Ukraine [1, 2, 3], which is based
on the principles of unified assessment (credit-module system [4, 5]), academic mobility, and student-centered
learning. One of the key moments of the new organization of the educational process was the formation of an
individual learning trajectory [6, 7]. From a practical point of view, this means that the student must study part of
the subjects, and the part he chooses himself. And in the choice student is not limited by the educational
program, specialty, or level of study.

According to the legislation [8, 9, 10], elective subjects must make up at least 25% of the total volume of
the educational program. The detailed structure of the complex of optional disciplines is not regulated [11]. That
is, the issue of the number of credits assigned to one elective discipline, the number of elective disciplines,
reporting forms, the procedure for choosing disciplines, and the procedure for forming catalogs of elective
disciplines are fully resolved by higher education institutions themselves.

On the one hand, we have a clear confirmation of the autonomy of universities [12, 13], and on the other
hand, a completely uncontrolled process in which aspects arise that interfere with the further implementation of
full-fledged academic mobility of students.

Also, there were no proposals from state institutions (Ministry of Education, National Agency) regarding
technical support for the process of free choice of disciplines. Institutions of higher education gradually evolved:
they moved from block selection and departmental catalogs to faculty, institute, and university-wide catalogs
[14, 15]. This logically led to an increase in the number of optional disciplines and to an increase in the volume
of information that a student must process in order to make his choice. Of course, the workload on employees
of departments and educational departments of universities has also increased.

Therefore, an urgent task is the development of elements of information technology supporting the free
choice of academic disciplines in a higher education institution.

The purpose of the work is to make the process of choosing disciplines by students more transparent,
convenient and understandable.

Il Materials and Methods

According to the results of the analysis of the procedure for forming the catalog of "free choice" disciplines,
several plans for improving the current system can be identified. Let's try to present it in the form of a decision
tree. The starting point for building such a tree will be, surprisingly, the final stage from the student's point of
view: that is, making a schedule. Most of the limitations we encountered during the study were related to the
university's automated scheduling system. Our institution of higher education, like many Ukrainian higher
education institutions, uses the "MKR" system (Methodical Complex Schedule).

The software complex "Automated educational institution management system" is a set of interconnected
programs that provide higher education management in a single information space, and includes modules that
work in the Windows environment (educational module, dean's office, applicant, methodical department,
department personnel, etc.), and a WEB-portal (displaying the schedule of classes, academic performance,
study plans, dormitory payment calculations, control of tuition and dormitory payments, student testing, student
registration for studying disciplines, etc.). All information is stored in one common database. The main
distinguishing features of the complex are the availability of a tool for independent creation of various printed
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forms and statistical screen forms, which makes the automated educational institution management system
almost independent of developers. The available functionality, as practice and analysis have shown, make it
possible to cover virtually all individual features of higher education institutions without software modification of
the code. The complex also makes it possible to create and consider individual learning trajectories of students,
including through the Internet. The information presented on the site enables:

— review the list of solved tasks and basic functional capabilities;

— get access to the library of printed forms, as well as view examples of generated forms;

— view the list (history) of changes and additions in various modules of the complex, as well as download
the latest version of the program (available only to registered users);

— watch video instructions for the operation of various systems and modules (available only to registered
users).

According to the data of the developer's website, this system is used in the following higher education
institutions with total amount of 49 names: Vinnytsia National Agrarian University; Zhytomyr National
Agroecological University; Zaporizhzhia National University; Kyiv National University of Trade and Economics;
Luhansk National Agrarian University; Flight Academy of the National Aviation University; Odesa State
University of Internal Affairs; Poltava Law College; Sumy National Agrarian University; Uman National University
of Horticulture; Kharkiv National Medical University; Central Ukrainian National Technical University.

We pay so much attention to the MKR system because most of the contradictions in the free choice of
academic disciplines are related to it. In its current form, the MKR system does not allow:

— create individual student schedules considering the selected disciplines (currently, only the schedule
of the academic group is added to the student's individual schedule in the system);

— automatically distribute academic subjects according to the student's individual schedule, so that there
are no overlaps, so that you do not have to attend different classes at the same time.

The further development of information technology supporting the free choice of educational disciplines
depends on the possibilities of modernization or the lack of this modernization of the load distribution system
and the formation of the schedule [16, 17, 18].

We considered various options for the evolution of the automated system for providing the educational
process at the Kremenchuk Mykhailo Ostrohradskyi National University, and proposed various types of
development of the system for supporting the free choice of educational disciplines. We have identified three
possible options:

— development of a programmable subsystem;

— development of a set of consolidated Google tables;

— development of a methodological support system based on the use of Excel tables.

Il Results

The following selection procedure is provided at Kremenchuk Mykhailo Ostrohradskyi National University:

Stage 1.

The student goes to the website of KrNU and downloads the general university catalog using the link "List
of subjects of free choice". The catalog is an archive with the name "katalog_disc_vibor_2022.rar", when
unpacking it, the folder "List of disciplines of free choice" is created. This folder contains separate folders
"Second (master's) level of higher education" and "First (bachelor's) level of higher education". The student
chooses the desired level of higher education. Next, the selected folder contains subdirectories: "Introduction
2019", "Introduction 2020", etc. It is necessary to select a folder that corresponds to the student's year of
enrollment (the year of the OPP in which the student is studying). The selected folder contains the university-
wide catalog, which consists of the catalogs of all institutes and faculties that exist in KrNU.

Each directory contains:

— names of disciplines (arranged in alphabetical order);

— number of credits/hours;

— distribution of classroom hours by types of classes (class/pr/lab/sem);
— the number of hours allocated for independent work;

— the abbreviation of the department that offers this discipline for study;
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— approximate semester of study of this discipline.

Catalogs are tables created in Microsoft Office.

Stage 2.

According to the above catalogs, a bachelor's student chooses 12 disciplines that he wants to study (a
master's student - 5 disciplines). The student submits the list of selected disciplines to the department.

Stage 3.

The department collects lists of all selected disciplines and formulates general proposals for the
educational department. The educational department analyzes the number of students who wish to study it for
each academic discipline. If there is a sufficient number, the relevant discipline is approved and entered into the
workload plan of the department and the general list of selected disciplines of free choice. Disciplines that have
not recruited a sufficient number of students are excluded from the general list.

Stage 4.

The decision of the educational department regarding the opening of educational disciplines of free choice
is reported to the departments. Departments pass this information on to the student. If the student does not find
his chosen academic discipline in this list, he needs to select individual disciplines from the existing list again.

Stage 5.

Having made the final choice, the student comes to the department and writes an application to study
subjects of free choice in the name of the director of the institute or the dean.

Stage 6.

The department collects all signed applications and forwards the information to the dean's office. The
dean or director of the institute approves the choice made by the students.

Stage 7.

The student writes down the selected disciplines to his individual study plan.

Stage 8.

Let's highlight it separately. Since this stage takes place a month before the start of the autumn semester
every year. The educational department brings disciplines to the workload of the department. The head of the
department brings discipline to the teacher's workload. The schedule is being formed.

We will analyze the procedure for ensuring and implementing free choice at the university level.

Stage 1. Creation of cathedral catalogs.

Content.

Based on the analysis of the previous disciplines of the previous year and the educational and
methodological developments of the department's teachers, a list of disciplines that the department offers for
study is formed.

Limitation.

All catalogs are drawn up in a uniform style, according to the requirements of the educational department.
Due to the features of the automated schedule formation system, disciplines that can be scheduled in parallel
are indicated in the catalog.

Contradictions.

The student's options for choosing a discipline are limited. There are additional difficulties in creating a
schedule. If we assume that each discipline is independent, then at the output when forming the schedule, we
get an infinite combination of "overlays" and an infinite number of iterations for correcting the schedule. Also,
the formation of the schedule causes additional difficulties if the student has chosen disciplines from another
educational program or another educational level.

The essence of this contradiction stems from the fact that in the system the timetable is formed in relation
to academic groups.

And also because of the administration's attempt to make the schedule concise, that is, so that the couples
go consecutively, without breaks.

Solutions.

1. Formation of pairs of disciplines in catalogs. This method is quite unsuccessful, it is used now, and
overlays with disciplines of other OPs are still found.

2. Departure from the traditional formation of the timetable based on the academic group. Instead, make
a link to an established schedule with disciplines. The disadvantage of this method is that the student may have

62



ISSN 2307-9770. Engineering and Educational Technologies, 2022, 10 (4), 59-68.
CC-BY © KrNU, EETECS, Istomina N., 2022

gaps in his schedule during the day. On the other hand, the academic discipline will always be read at the same

time in the same classroom. This opens up opportunities for creating specialized offices, developing visual aids,
etc.

3. Mixed approach. At the same time, working time during the day is divided into three groups, for
example:

a) 2-3 pairs — mandatory disciplines,

b) 4-5 pairs — disciplines of free choice of the first subgroup,

c) 6-7 pairs — disciplines of free choice of the second subgroup.

As we can see, in this case, all disciplines of free choice should be divided into two subgroups. In the
same way, you can use not 4-5 and 6-7 pairs, but separate days for the disciplines of the first subgroup, separate
days for the second subgroup.

Offer.

In order to lay the methodological foundations for the implementation of any of the three proposed ways
of eliminating contradictions, it is first necessary to change the form of reporting. Currently, the general university
catalog provides the following information for each discipline: name, type of control, number of credits/hours,
classroom hours, independent work, department, oriented semester.

Table 1. Current format for submitting information to the cathedral catalog

Oriented
semester

Title Type of Number of Auditory Independent

control credits/hours hours work Department

In our opinion, duplicate information should be removed from the table - the type of current control,
independent work in hours - because these data are the same for everyone.

Further, in our opinion, information about the direction, specialty, teacher should be added to the table.

Then the table will look like this.

Table 2. Offered format for submitting information to the cathedral catalog

Code, the name | Code, the name | The name of Fullname | Department | Oriented | Distribution
of the direction | of the specialty | the educational of the semester | of hours
component teacher

It is also necessary to change the format of information submission files.

We offer several approaches:

1. Submission of data in the form of an excel file with manual data consolidation to the person responsible
for creating the catalog.

2. Submission through Google spreadsheets with automated data consolidation

3. Creation of a subsystem in a separate software application for data entry by representatives of
departments. Verification of entered data should be configured in the system and a corresponding database
should be developed.

These methods are arranged in order of increasing complexity of implementation and reliability.

It should be noted that the method with the excel-file is the simplest and does not require additional
changes in the procedure of creating the general university catalog. At the same time, the involvement of process
subjects does not change.

For the 2nd method, the engagement scheme will change a little (Fig. 2).

The main interaction takes place through the Google Sheets system. A group should also be provided for
the communication of responsible persons (actual executors) for the prompt resolution of issues.

The heads of the department and educational HEs perform a controlling function.

If detailed rules for data verification are developed for the 3rd method, then this function can be transferred
to the system (Fig. 3). Then the interaction scheme will be even simpler.
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Only the introduction of excel-files is realistic for implementation during the current academic year.

Responsible person
from the educational
department

Secretary of the Responsible person
department from the dean's office

Responsible
person for the
KrNU website

Head of the educational

Head of Department Director / Dean
department

Fig. 1. Diagram of the involvement of subjects in the formation of the catalog by the First method

Google Sheets System

Responsible person Responsible
from the educational person for the
department KiNU website

Responsible person for
departments

Head of the educational

Head of Department department

Fig. 2. Diagram of the involvement of subjects in the formation of the catalog by the Second method

Responsible person for

the department Information system

Responsible person for
the KrNU website

Head of Department

Fig. 3. Diagram of the involvement of subjects in the formation of the catalog by the Third method
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Stage 2. Formation of the general university catalog

Content.

All-institutional catalogs are formed based on the data submitted by the departments. Then, on their basis,
a general university catalog is formed.

Limitation.

Unlike the cathedral catalogs, the general university catalogs do not indicate disciplines that can be read
in parallel. The catalog is compiled without sorting, which makes it very difficult to perceive information.

Contradiction.

Each department offers about 20 disciplines, as a result, the catalog grows to incredible sizes. The
absence of any sorting at all makes it impossible to perceive information. In addition, in fact, the university-wide
catalog is an archive that contains the files of the institute-wide catalogs.

It is implied that the student will download this archive, download the files of the general institutional
catalogs, read them and select disciplines.

The table shows data on the number of disciplines.

Table 3. Quantitative data from catalogs

Institute Number of disciplines

IMITPN 177

JULIT 104

FEU 105

FPGISN 180

In Total 266
Solutions.
Solution Method 1.

In the presence of excel catalogs prepared by the departments according to a single model, it is possible
without any problems to compile a single catalog for the university in the form of a smart table with the possibility
of automatic filtering and sorting of data. This approach will already facilitate the student's work with the data.

Solution Method 2.

Using Google Sheets. A java script can be added to the general Google table, which will automatically
consolidate data from Google tables filled with departments. At the same time, the automatic data update
function is immediately provided. If in the process the department found some errors in its table and corrected
them, the data in the general table is updated automatically. You can also use scripts to organize automatic
filtering. For example, on the first window, students will see a list of areas of training (branches). Here he can
choose the fields that interest him. Then the offered specialties are automatically filtered in the next window.
Further, according to the selected specialties, the student can choose the disciplines he wants to study.

Solution Method 3.

Using the software application. The logic of the 2nd method can be implemented in it. In addition, it is
possible to organize the selection by semesters and with restrictions regarding disciplines that are taught in
parallel. The possibility of using Google forms, but with elements of a programmable interface, should be
discussed separately.

Offer.

The most realistic in terms of implementation time is the use of Google tables, but it is not possible to
organize multi-user access for them. Because when a student starts going through the selection process, their
filters are applied to the entire database. This can be solved only by using a separate Google sheet for a single
user. Therefore, from a practical point of view, the best options are programmable Google forms or a software
application.

That is why our decision tree takes the form shown in the figure 4.
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Using the MKR
system

Development of a
subsystem for creating
a catalog of selective
disciplines

Is the system modernized?

Development of a
Improvement of the subsystem for the
process of formation of the student's choice of
catalog of selective disciplines through a
disciplines personal office

Automated formation of
: _ schedules and
Available in charge individual study plans of

a person at the level of the university students
administration?

Modernization of
Development and documentation
implementation of a accompanying the process
system of automated
Google tables

Development of a
methodological complex to
support the process of
choosing disciplines

Approbation of the
developed complex within
the department

Fig. 4. Decision tree for possible modernizations of the support system for free choice of educational disciplines
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IV Discussion

As a result of the analysis of the implementation of the Bologna process in Ukraine, it can be said that:

— all institutions of higher education comply with the legislative requirements regarding the
implementation of the individual educational trajectory of students of higher education;

— on the websites of all institutions, relevant provisions on the free choice of academic disciplines are
presented, which allows you to get an idea of the principles of implementing the procedure of free choice of
academic disciplines common to all institutions of higher education.

A separate analysis of the content, accessibility to the student, and clarity of the information presented in
the provisions on the free choice of academic disciplines was carried out.

— it should be noted that the procedure for choosing academic disciplines from the student's point of
view is not completely clearly and transparently described in some provisions;

— in some provisions, the volume of optional disciplines is not specified, both in general and for each
discipline separately;

— in some provisions, it is not specified how many academic disciplines a student can choose each
semester;

— it should also be noted the almost complete absence of infographics to explain the procedure of free
choice of academic disciplines.

An analysis of the provisions on free choice of a number of leading institutions of higher education in
Ukraine indicates a low level of automation of this process.

According to [19, 20] the introduction of automation to the process of choosing disciplines will lead to an
improvement in the quality of education in the educational institution.

V Conclusion

In general, the following conclusions can be drawn based on the results of the work:

1. The general principles of the organization of support systems for the free choice of educational
disciplines are highlighted.

2. Analyzed features of the organization of free choice at our university.

3. Extraneous factors affecting the procedure of free choice of academic disciplines are identified.

4. Developed proposals for modernization of the existing system.

References

1. Benyakh, V. V. (2007). The Bologna Process in Ukraine: Thesis. URL: http://dspace.uccu.org.ua/handle/123456789/681
(access date: 29.09.2022). [in Ukrainian]

2. Zhuravel, H. P. (2012). The Bologna Process and Ukraine. International Scientific Bulletin, 4 (23), p. 1., 285-292.
[in Ukrainian]

3. Miroshnichenko, M. (2008). Integration of Ukraine in the Bologna process: problems and prospects. Actual problems of
international relations. European studies,82, p. 1., 85-89. [in Ukrainian]

4. Golovan, M. S. (2012). The European credit-transfer system as an innovative technology of training organization: Theses.
URL: http://essuir.sumdu.edu.ua/handle/123456789/63713 (date of access: 08.10.2022). [in Ukrainian]

5. Yevtukh, M. (2020). National framework of qualifications and the European transfer credit-accumulation system. Formation
of modern scientific thought. DOI: https://doi.org/10.36074/31.01.2020.12 [in Ukrainian]

6. Korostianets, T. (2020). Individual educational trajectory of a student: analysis of interpretations of the concept. Humanities
science, 4(30), 73-79. DOI: https://doi.org/10.24919/2308-4863.4/30.212557 [in Ukrainian]

7. Zhuravlyov, Yu. (2017). Individual learning trajectory. New collegium, 3(89), 22-26. [in Ukrainian]

8. The Law of Ukraine "On Conducting a Pedagogical Experiment on the Credit-Modular System of Organization of the
Educational Process". URL: https://zakon.rada.gov.ua/rada/show/v0048290-04#Text (access date 29.09.2022). in Ukrainian]

9. The Law of Ukraine "On conducting a scientific and practical seminar on the implementation of a credit-module system for
the organization of the educational process". URL: https://zakon.rada.gov.ua/rada/show/v0481290-04#Text (access date 06.10.2022).
[in Ukrainian]

10. The Law of Ukraine "On Higher Education". URL: https://zakon.rada.gov.ua/laws/show/1556-18#Text (access date
08.10.2022). [in Ukrainian]

11. Korol, A. (2016). Higher education of Ukraine: stages of development. Scientific Bulletin of Mykolaiv V.O. Sukhomlynskyi
National University. Pedagogical sciences, 1(52), 93-97. [in Ukrainian]

67



ISSN 2307-9770. Engineering and Educational Technologies, 2022, 10 (4), 59-68.
CC-BY © KrNU, EETECS, Istomina N., 2022

12. Naidyonov, I. (2004). The Bologna process: cultural paradigms. Digest of pedagogical ideas and technologies "School -
Park" 3/4, 25-29. [in Ukrainian]

13. Cherevichnyi, G. S. (2007). Higher education of Ukraine: innovations, problems, prospects. Science and science, 1, 107-
112. [in Ukrainian]

14. Syusko, M. M. (2013). Higher educational institution in a unified educational space: place, role, tasks. International Scientific
Bulletin, 7 (26), 315-322. [in Ukrainian]

15. Klimenko, V. (2011). University — faculty — department — student. High school, 5/6, 91-98. [in Ukrainian]

16. Lutskyi, M. A. (2022). Modern institution of higher education as a research and innovation center. Scientific works of
National Aviation University. Series: Law Journal "Air and Space Law", 1(62), 200-209. DOI: https://doi.org/10.18372/2307-
9061.62.16501 [in Ukrainian]

17.Yo, S. H. (2021). Student's individual educational path: the essence and key aspects of organization. Collection of research
papers pedagogical sciences, 95, 56-62.

18. Virolainen, O. (2019). Organization of the model of the freedom of choice of individual educational trajectory in the
conditions of implementation of remote technology. Young scientist, 11(75). DOI: https://doi.org/10.32839/2304-5809/2019-11-75-44

19. Marushkevich, A. (2020). Ensuring the quality of education in modern higher education institutions: actual ideas? Bulletin
of Taras Shevchenko Kyiv National University. Pedagogy, 2(12), 31-34. [in Ukrainian]

20. Vorobyova, O. (2020). Education quality assurance system: Ukrainian experience. Humanities science, 1(29), 259-264.
DOI: https://doi.org/10.24919/2308-4863.1/29.209322 [in Ukrainian]

IctomiHa Hatanisi MukonaiBHa.

KaHougaT TeXHIYHWX HayK, OLEHT Kadeapy aBToMaTuaaLii Ta iHopMaLliiH1X cuctem,
KpemeHuyLibkiit HauioHanbHWi yHiBepcuTeT iMeHi Muxaitna OcTporpagcbkoro,

ByN. YHiBepcuTteTchka, 20, M. Kpemenuyk MonTtascbkoi 061., Ykpaina, 39600.

Ten. +38(05366) 3-01-57. E-mail: nmistomina@gmail.com

Istomina Nataliia Mykolaivna.

Candidate of Technical Sciences, Associate Professor of Automation and Information Systems
Department,

Kremenchuk Mykhailo Ostrohradskyi National University,

vul. Universytetska, 20, Kremenchuk, Poltava Region, Ukraine, 39600.

Tel. +38(05366) 3-01-57. E-mail: nmistomina@gmail.com

ORCID: https:/lorcid.org/0000-0002-6811-8115
Scopus ID: 57210290054

Citation (APA):

Istomina N. (2022). Involvement of modern information technologies to support the free choice of academic disciplines by students of
higher educational institutions. Engineering and Educational Technologies, 10 (4), 59-68. doi: https://doi.org/10.30929/2307-
9770.2022.10.04.05

Lumyeanns (JCTY 8302:2015):

IctomiHa H. M. 3any4eHHsi cyqacHux iHhopmaLliiHUX TeXHONOrI [0 MiATPUMKN BiflbHOr0 BUBOPY HaBYambHUX AUCLMMNIH CTYAEHTaMN
BMLLMX HaBYamnbHWX 3aknagiB / [HxeHepHi Ta ocBiTHi TexHonorii. 2022. T. 10. Ne 4. C. 59-68. doi: https://doi.org/10.30929/2307-
9770.2022.10.04.05

O6c¢siz cmammi: cropiHok — 10 ;  yMOBHMX ApyK. apkywis — 1,448.

68


https://doi.org/10.18372/2307-9061.62.16501
https://doi.org/10.18372/2307-9061.62.16501

