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e Software implementation of the web server for the content exchange system following the requirements using third-
party services, the selected technology stack and ensuring the protection of the web server from cross-site request forgery.
e We tested the content exchange system by writing Unit tests for the web server and End-to-end tests for the web
application. Testing ensures that the system works correctly and directly helps to detect errors if they occur when a certain
time of the system changes.
e To expand the possibility of project support and due to the large code base, the source code of the content-sharing
system is hosted on the GitHub repository service, the link is attached: https://github.com/zenia369/keging-site.
A web-based system for content sharing is available on the Internet and can be accessed at the following link:
https://keging-site.onrender.com/.
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Abstract. In the conditions of technological progress and rapid development of information technologies, it is very
challenging to prepare specialists in the field of information and communication technologies who would fully possess
the knowledge and skills to work with the diverse range of instrumental and software tools and equipment used in the
field. This is due to the continuous improvement and updating of programming languages, frameworks, software
environments, shells, and hardware. One of the ways to address this issue is through computer-based educational
programs, allowing the individualization of the learning process while preserving it’s quality. Currently, there is a large
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number of computer-based educational programs used in the study of various disciplines. This paper presents the design
of a computer-based educational program on the subject "Fundamentals of Computer Modeling," which enables the
modeling of random patterns of various natures, ranging from random events to random streams. The educational
program consists of three modules, which include a theoretical part on methods of modeling random patterns, testing
after each topic, and a calculator for all modeling methods. In each modeling method, you can input any initial data,
such as the number of trials, probabilities of events, functions, and parameters of distribution laws. The results of
modeling random patterns can be saved as a file. The program interface is available in three languages: Russian, English,
and Kazakh. The currently developing educational program aims to improve the learning process in the "Fundamentals
of Computer Modeling™ discipline and allows learners to study it independently without any interventions from a
professor.

Anomayin. B ymosax mexniunozo npozpecy ma cmpimko2o po36umky inQopmayitinux mexnonozii oyice CKiaoHo
niozomyeamu cneyianicmis y eany3i iHQpOpMayitiHo-KOMYHIKAYIUHUX TMEeXHON02I, SIKI 6 Y NOBHIN MIpi 860100i1U 3SHAHHAMU
ma HAGUYKAMYU POOOMU 3 PISHOMAHIMHUM CHEKMPOM BUKOPUCTNOSYBAHUX THCTNPYMEHMATLHUX A NPOSPAMHUX 3AC00i8
ma 06NAOHAHHSA. 8 NOTLOBUX YMO8aX. Le noe sa3ano 3 6e3nepepsHum yOOCKOHANEHHAM | OHOBNEHHAM MO8 NPOZPAMY8AHHS,
@petimeopkie, npocpamuux cepedosuwy, 000IOHOK [ anapamnozo 3abesneuenns. OOHUM i3 WIISAXI6 GUPIULEHHS Yiel
npoodaemu € Komn 10omepHi HA8YANbLHI NPoPAMU, WO 00380AI0Mb IHOUBIOYANIZY8AMU NPOYEC HABUANHS, 30epiealoyu 1l020
axicmob. B 0anuil wac ichye 6eauxa KinoKicms KOMn 10mepHux HaguaibHUX RPOSPam, AKi BUKOPUCIOBYIOMbCA NPU BUSHEHHT
pizHux oucyuniin. Y yitl pobomi npedcmaegieHo Ou3ain KOMn 1omepHoi HasuaibHol npoepamu 3 oucyuniinu « OcHosu
KOMN I0MepHO20 MOOCTIO8AHHAY, AKA 00360I9€ MOOEI08AMY BUNAOKOG] 3aKOHOMIPHOCMI PI3HOT NPUPOOU, ROYUHAIOUU
810 8UNAOKOBUX NOOIl I 3aKIHUYIOYU sunadkosumu nomoxkamu. Hasuanena npoepama cknaoaemocs 3 mpbox mMooyiie, sKi
BKNIOUAIOMb MEOPEMULHY YACMUHY 3 MEMOOI8 MOOENOBAHHS BUNAOKOBUX 3AKOHOMIPHOCIEU, MECHY8ANHS NICIS KOJICHOT
memu ma KanbKyasamop 05 8Cix Memooie MOOeN08anH . YV KOWCHOMY MemoOi MOOeNOB8AHHI MONMCHA 8600UMU 0)0b-5Ki
BUXIOHI OaHi, mMaki AK KiIbKicmb 6unpodysanv, UMOSIpHOCMI NOOI, QYHKYIl ma napamempu 3aKOHI8 PO3NOOLNY.
Peszyromamu modeniosantsn 6unaokosux 3aKOHOMIpHOCel MOdiCHA 30epeemu y uenadi ¢aiiny. Inmepgheiic npoepamu
O00CIYNHUL MPbOMA MOBAMU: POCIUCLKOIO, AH2ATCLKOI0 ma Kasaxcvkolo. Hasuanvnua npoepama, wo po3pobasecmucs,
CHPAMOBAHA HA B00CKOHANEHHS HAGUANbHO20 npoyecy 3 oucyuniiny « OCHOBU KOMN I0OMEpHO20 MOOEN06aAHHA) Mda
00380J1A€ CYXAUAM BUBHATU iT CAMOCMILIHO De3 8MPYUaHHA 8UKIA0AUd.

Keywords: education informatization, educational process, computer-based educational program, instructional
programs, simulation modeling, random patterns, continuous random variables, discrete random variables.

Karouosi ciioBa: inpopmarnzanisi OCBiTH, HaBYaJbHUI IMpPOILIEC, KOMII IOTEpHA HaBYalbHA IpOrpaMa, HaByYaJIbHI
mporpaMH, iMiTamiiHe MOJETIOBaHHS, BUMAJKOBI 3aKOHOMIPHOCTI, HETIEPEpPBHI BHUIIAJKOBI BETUYWHH, TUCKPETHI
BUIIAJIKOBI BEJIMYMHU.

L. INTRODUCTION

In the era of information technology development, there is a wide variety of programming languages, frameworks,
instrumental and software tools, shells, and equipment that students, enrolled in the educational programs "6B06101 -
Information Systems" and "6B06103 - Intelligent Robotics," need to be familiar with. Typically, specialists in these fields
must be able to use various types of instrumental and software environments and equipment.

The limited number of hours allocated to different disciplines and the constant evolution and updating of information
technologies and equipment do not allow for structuring the educational process to cover all existing programming
languages, instrumental and software tools, shells, and equipment.

For the quality and effective performance of tasks assigned to specialists in the field of information technology and
robotics, they need to constantly improve their skills and explore new digital tools and equipment. This process should
continue even after they have completed their education in this field.

One solution to this problem is computer-based educational programs aimed at self-learning, which, in turn, allow
individuals to undergo training at a convenient (free) time for them.

I1. LITERATURE ANALYSIS

More and more educators are utilizing various informational and interactive teaching methods and technologies [1-
11]. The use of informational and interactive methods and technologies enables the activation of the cognitive activities
of learners, optimizes the task execution process, and improves communication between the teacher and learners.

Currently, there are a multitude of digital tools that can be employed in teaching various disciplines. Among such
tools are no-code tools, online compilers, integrated programming environments for software development, platforms for
creating tests and quizzes, virtual trainers and simulators, educational platforms, etc.

Many researchers are involved in the development and use of computer-based educational programs for studying
various disciplines. For instance, in [6], the authors develop educational and control programs, an electronic textbook
"Forensic Studies of Narcotics and Psychotropic Substances” for students in the field of "Forensic Expertise," which
includes two lecture presentations, two educational programs, six control tests, two instructional videos, and other
educational materials covering all the topics studied.

In [7], the authors use an instructional (control and instructional) program in the study of the discipline "Digital
Devices and Microprocessors," which is developed in the "Delphi" language.

When studying electronic devices and designing the structure of radio-electronic equipment, it is convenient to use
various electronic laboratory practicals, as demonstrated in [8].
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The authors of [9] developed five virtual laboratory works for studying the discipline "Heat Supply of Forest Industry
Enterprises,” which students can perform remotely. Thanks to the developed laboratory works, students reduce the time
of their completion by accelerating simulated processes and can visually study and analyze processes under unlimited
conditions. Virtual laboratories can also be used as an alternative to using outdated equipment during its repair or before
purchasing new equipment.

In [10], the authors propose a computer-based educational program for studying the topic "Graphical Method for
Solving Optimization Problems" in the mathematical section "Linear Programming." The developed program can be used
by students from various training directions in universities and is intended to form deep theoretical knowledge and
sustainable skills in solving specific problems. The program also includes testing to reinforce the covered material. It can
be used in distance learning for part-time students and students combining work with education.

Thus, the development of computer-based educational programs is a relevant direction and is used by many authors
in teaching various disciplines. The following section discusses issues related to creating computer-based educational
programs and the requirements placed on them.

111. COMPUTER-BASED EDUCATIONAL PROGRAMS

Educational software is a term that refers to any computer software created for educational purposes. The scope of
application for such software is not limited, as it is commonly used in the study of exact sciences as well as in linguistic
analysis.

Computer-based educational programs, as software for educational purposes, can be conceptualized as a system
consisting of two main components (subsystems): the informational (content) and the programmatic (implementation)
[12].

The informational subsystem is responsible for the content of education, providing educational materials, concepts,
and tasks. This part ensures the relevance, quality, and relevance of the instructional material.

The programmatic subsystem, in turn, is responsible for the technical implementation and presentation of the
informational part. This includes interface development, task creation, management of the learning process, and other
technological aspects.

When creating computer-based educational programs, there are two main approaches, represented by two polar points
of view [12]. According to the first perspective, it is sufficient for the instructor to prepare educational materials correctly,
and their computer adaptation will not present significant difficulties. According to the second perspective, a qualified
programmer can take any textbook and, without the author's involvement, create an effective educational tool. The first
approach emphasizes the importance of content, while the second emphasizes programmatic implementation.

These two aspects, informational and programmatic, are interrelated and require attention and efforts from both
content experts and programmers to create comprehensive and effective educational software.

Computer programs used in education should primarily possess certain basic characteristics. Research on and
identification of such characteristics for linguistic programs were undertaken by V.G. Sibirtseva and N.Kh. Frolova in
their work [13]. The following characteristics were proposed for evaluating educational software:

- Presence of a large volume of data;

- Free availability;

- User-friendliness;

- Multilingualism;

- Multifunctionality.

The authors [13] compiled a series of educational programs possessing these properties, such as TextAnalyst SDK,
LF Aligner, LEKTA, and AntConc. Within the research, a survey was conducted, asking respondents to mark the
characteristics that were important to them (see table 1).

Thus, when it comes to computer-based educational programs, there are several key requirements that help ensure
their effectiveness [14]:

- Goal-oriented educational work, assuming that after completing the course provided by the computer-based
educational program, the user should achieve specific goals in terms of acquired knowledge, skills, and abilities.

- Proper selection and structuring of educational material, implying that a critical factor in education is the correct
choice and presentation of educational material. The program should structure the material in such a way that the learner
receives only the necessary information presented in an optimal form for assimilation.

- Additionally, it is important to consider that users may have different levels of experience in working with computers.
Therefore, the program interface should be accessible and intuitively understandable even for those who do not have
advanced computer skills.

- An orientation towards the average learner is also necessary. Except for narrowly specialized programs, educational
material should be adapted to be understandable for those with basic knowledge in the field.

- The program should provide educational materials and an interface that allow the user to independently absorb
information without the constant intervention of an instructor.
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Table 1 — Characteristics of Investigated Programs in Comparison [13].

Program Great text volume | Free access | User-friendliness | Multilingual | Multifunctioning
TextAnalyst SDK + + - - -
LF Aligner + + + + -
LEKTA + - + - +
AntConc + + - + +

IV. RESULTS

At the Department of Information Technologies at Turan University, a computer-based educational program is being
developed for the course "Fundamentals of Computer Modeling." The program is intended for students enrolled in the
educational programs "6B06101 - Information Systems" and "6B06103 - Intelligent Robotics," enabling them to model
random patterns of any nature, ranging from random events to random flows.

The educational program consists of 6 laboratory works (fig. 1). The program interface is designed in three languages:
Russian, Kazakh, and English (fig. 2).

Each laboratory work includes various methods for modeling random patterns and the most common laws of their
distribution (fig. 2).

For example, in laboratory work No. 3, "Modeling Continuous Random Patterns," methods such as the inverse
function method, Neumann's rejection method, limit theorem method, and composition method are discussed.

Among the frequently encountered distributions of continuous variables, normal, uniform, linear, gamma, and
exponential distributions are highlighted, and these are also covered in laboratory work No. 3.

The results of laboratory works can be presented as numerical data (fig. 2) or as graphs (fig. 3). Numerical data can
be saved in an Excel file format (fig. 4).
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Fig 1 — Main Page of the Program
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Fig. 3 — Modeling Continuous Random Variables
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Fig.5 — Saving file as Excel format

Before completing each laboratory work, the learner can familiarize themselves with the theoretical part and numerical
examples for each method and algorithm (fig. 6).

To reinforce the covered material, the learner can take a test on each topic and analyze their results (fig 7). In case of
unsatisfactory results in a particular topic, the learner can review it again.
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Fig. 6 — Theoretical part
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Fig. 7 — Taking the test

V. CONCLUSIONS

In the context of rapid developments in information technology, the development of computer-based educational
programs becomes one of the promising directions for the educational environment of any university. With the aim of
enhancing the educational process and increasing the effectiveness of learning, it is proposed to integrate digital
technologies into education and develop computer-based educational programs.

In this research work, the authors present a computer-based educational program based on a complex of simulation
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models for modeling random patterns, demonstrating high universality. The proposed simulation system incorporates
methods and algorithms for modeling random patterns of various natures, ranging from random events to random flows.
These methods and algorithms cover the most commonly used methods and encountered distributions.

The developed computer-based educational program covers the entire cycle of the learning process, starting from
studying the theoretical part, reinforcing it through practical examples, and concluding with testing. This program is
designed to improve the learning process for the discipline and provides learners with the opportunity to independently
study the subject without the direct intervention of an educator.
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