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The goal of the research of the qualification thesis is the development of an intelligent information
system of the educational centre using the Python programming language and the Django framework, the
SQLite database system, and the chatbot with artificial intelligence ChatGPT. The developed system
should facilitate the interaction of different types of users with learning/training centres in order to
acquire new necessary skills. As you know, from now on every day more and more educational centres
are opening, which provide their services for the study of this or that ability. Due to the onset of the
pandemic period, all such educational centres are transferring their classes to the online mode, and the
actual need to solve this type of issue arises more and more often. In this work, an analytical review of
literary sources is carried out, a comparison of known means of implementation, i.e., so-called analogue
systems, is carried out; the actual functioning of this type of system is checked. In addition, a goal tree is
being built, which clearly outlines the general goal, namely, the optimization of all processes of the
educational centre. In addition, an equally important step is the description of requirements, which is
carried out in this work using the RUP methodology for the intelligent information system of the
educational centre. The category of users is also determined and a generalized model of system
functioning in the environment is built. To develop the system, an analysis of possible methods and
software tools for creating and deploying the system is carried out. The most optimal methods for this
case are chosen, namely the method of software synthesis and the method of using ready-made solutions,
because their application will provide an opportunity to develop a system from scratch using the necessary
components and provide an opportunity to integrate an already ready-made system with an intelligent
component. Next, a recalculation of possible options among the integration of ready-made intelligent
components is carried out, and a chat system with artificial intelligence is chosen, because it will give users
the opportunity to search for answers to their questions without leaving the system and facilitate the
learning process for each of the users.
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Introduction

It is a known fact that day by day more educational institutions are starting to open their doors to
provide their services for learning various skills. Actually, the relevance of the topic lies in the need for an
intellectual system of educational centers, which will provide an opportunity to improve the quality of
education provided to students, simplify the learning process, and obtain the most positive results at minimal
costs. The implementation of an intelligent information system is an important tool for improving the
effectiveness of training and improving the quality of education. In connection with the growth of the number
of students and the growing need to improve the level of qualifications, educational centers must provide an
effective and high-quality learning process. The developed system will provide an opportunity to present
and update all necessary information for training, to register new users to the system and to analyze training
results. Actually, the system is not only a space for placing all the necessary data, materials, links and users,
but also an opportunity to analyze success, attendance and the quality of the education provided. The purpose
of the study is to develop an intelligent information system of the educational center. The process of
simplifying and improving the quality of education is the object of research, which also includes obtaining,
processing and analyzing all the necessary data for the most effective process. The subject of the study is the
methodology, methods and technologies of developing an intelligent information system of the educational
center, which provide an opportunity to improve the effectiveness of the learning process as effectively as
possible. The main tasks of the research to achieve the goal are as follows:

Analysis of system user needs and requirements: Conducting research on what features and
capabilities the system should have to meet user needs.

Defining the structure and architecture of the system: developing the detailed structure of the
system and its architecture, including the relationships between the various components of the system.

Development of methods and algorithms for data processing: determination of optimal methods
and algorithms for the collection, processing, storage and use of user data.

Development of user interfaces: designing user interfaces to ensure convenient and efficient
interaction with the system.

Testing and Validation: Conducting system testing and validating its performance to ensure that
the system meets all user requirements and needs.

Implementation and support of the system: developing a strategy for the implementation of the
system and ensuring its support and development in the future.

Ensuring security and privacy: developing mechanisms to protect against unauthorized access to
user data and ensuring data privacy, in particular, developing security policies, using encryption and user
authentication methods.

Analysis of effectiveness and impact on the learning process: conducting a study of the
effectiveness of the system and its impact on the learning process to ensure that the system fulfills its tasks
and improves the quality of learning.

Study of trends and new technologies: monitoring the development of new technologies and trends
in the field of education in order to improve the system and ensure its future development.

Taking into account all the features, approaches and needs of the developed system in the field of
education among educational centers is a scientific novelty of the study, because the system will include the
possibility of using artificial intelligence in educational needs, which, in fact, should improve, facilitate and
optimize the learning process. The development of an intelligent information system of educational centers
can provide a number of advantages and opportunities, such as:

Improving the quality of learning: an intelligent information system can provide an individual
approach to each student and provide recommendations for learning, which will contribute to improving the
quality of learning.
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Efficiency: an intelligent information system can provide automation of learning processes such as
creating a schedule, assigning homework and testing, which will reduce labor costs and ensure the efficiency
of the training center.

Cost optimization: an intelligent information system can ensure the efficient allocation of resources
and optimize the costs of the training center.

Convenience: An intelligent information system can provide convenient access to learning
information that can be obtained from anywhere and at any time.

Monitoring: an intelligent information system can provide monitoring of the educational process
and collect statistical data that will help the educational center in developing a development strategy.

Analysis of recent research and publications

According to the scientific definition, a training center is a center that provides a service that in turn
enables companies, groups of qualified individuals to create their own training materials that document the
best practices and procedures of their founders. As teachers in these centers, their owners often recruit highly
qualified specialists from their companies or even universities [1]. In the case where a university teacher is
a teacher in a learning center, in addition to economic benefits, it also brings them modernization of their
teaching style, developing concepts and information in such a way that students can comprehend them, and
also help students to learn more deeply and retain what they have learned. studied As such, these centers
assume the role of educational change agents. Such centers also try to help faculty with other challenges they
may face, such as managing graduate students, course design, technical writing, testing new teaching
methods, and designing better assignments and exams. Some centers can address learning difficulties on the
students' end by providing support services for better learning and study skills. Some centers may also be
involved in e-learning and similar movements. Although there are many information systems that offer
different benefits, these programs are generally used by businesses. Here are some advantages of any
information system you decide to use in your company [2]: through its research and development, the system
will encourage innovation in commercial activities; automation will become possible by minimizing the
steps required to complete a task; security support and modernization of hardware, software, data storage
systems and network systems. The types of information systems that have the ability to change business
processes include the following:

Information Work System: An organization can use a variety of knowledge management systems
to ensure a constant flow of fresh and updated information into the business and its operations. One of the
knowledge management tools that facilitates the incorporation of fresh data or knowledge into operational
procedures is a knowledge management system (KMS). In addition, SRH provides assistance and resources
for various knowledge generation methods, artificial intelligence software, and group collaboration
platforms for information sharing, among others. In addition, it uses images, drawings, etc. to convey fresh
information. Computer-aided design (CAD) systems are often used by designers to automate the design
process. With the help of advanced technologies, financial workstations are used to evaluate huge amounts
of financial data [3]. Systems for presenting data using graphical and other platforms can be found in
scientific, educational and business fields where virtual reality is used.

Management Information System: By automating several tasks that used to be done manually, a
management information system helps managers. for example, measuring and analyzing company
performance, making decisions, creating business strategy and establishing processes. By learning roles and
responsibilities, he also gives managers feedback. An important application that helps managers a lot is the
information management system [4]. Here are some advantages of the information system: increase in
business productivity and efficiency; presentation of an accurate representation of the organization’s
productivity; acceleration of product development, introduction of innovations and adding value to already
existing elements; facilitating the planning of corporate processes and communication; enabling the
company to offer a competitive advantage.
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Decision Support System: To enable automation of decision making or problem solving, a decision
support system is an information system that analyzes business data and other information relevant to the
firm. When difficulties arise during the management of the firm, the management hires her. A decision
support system is typically used to collect data on revenue, sales, or inventory. A decision support system is
a well-known information system used in various businesses [5].

Office Automation System: An information system, known as an office automation system,
automates a variety of administrative tasks, including documentation, data entry, and office operations,
among others. In the office automation system, administrative tasks are separated from management tasks.
Here are some examples of business operations that are carried out using this type of information systems:
voice mail via e-mail; text processing.

Transaction Processing System: The process of collecting, modifying and receiving transactions is
automated by the transaction processing system. The peculiarity of this information system is that it increases
the efficiency, reliability and consistency of commercial operations. This facilitates the smooth daily
operation of businesses. Understanding how these systems are applied becomes easy to understand if you
are familiar with many types of information systems [6].

Executive Support Program: Senior executives can plan and manage their workflow and make
business decisions using the Executive Support System, or SPC. Here are some of the distinguishing features
of SPK: offering executives superior quality communications, enhanced computing power, and useful
display options; the ability to access information through static reports, graphics and textual content on
demand; being able to track performance, track competitive strategy and forecast trends.

In turn, an intelligent information system (11S) is a computer system that can collect, process, analyze
and interpret large volumes of data using various methods of artificial intelligence. IIS is a very powerful
tool for solving complex problems and ensuring effective decision-making in various fields, including
science, industry, medicine, finance, and others. The main characteristics of 1S include the collection of data
from various sources, their processing using machine learning methods and other artificial intelligence
technologies, as well as the possibility of automatic decision-making based on the collected and processed
data. One of the key functions of an intelligent component is the possibility of automatic decision-making
based on data analysis. The intelligent component of IIS can use different methods and algorithms for
decision-making, depending on the context and purpose of the system. Overall, 1IS is a powerful tool that
helps organizations collect and analyze large amounts of data to make effective decisions. Over the past 30
years, this technology has developed significantly, so it is now extremely important to many industries and
businesses.

The scientific approach to information systems of educational centers is determined precisely by the
need to take into account the specifics of the activity of this type of system and rapidly changing market
conditions. The primary source that was reviewed is “Design of a Learning Management System for
Engineering Colleges” by A. Rajkumar and R. Sathish Kumar [7]. This article describes the design of a
learning management system for technical colleges. The authors used such components as a video
conferencing system, an e-mail system, a document management system, a virtual classroom system, and a
student performance tracking system. They also used different learning assessment methods such as tests,
homework and projects. This resource provides an understanding of how a variety of components and
methods can be used to create a learning management system. In particular, the article describes the use of
virtual classes, which can be useful for the system. In addition, the learning assessment methods described
in the article can also be useful in designing a system for assessing students' knowledge in a training center
system. According to the study conducted by the authors of the article, the use of virtual classrooms allows
students to access course data from anywhere and at any time. This is especially important for students who
cannot attend classes in real time due to various circumstances, such as illness, business trips, distance to the
training center, etc.
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The next source that was used is the article “Intelligent Information Retrieval Systems: A Review “by
Pramod Kumar and Pushpa Mishra, published in the magazine “International Journal of Computer
Applications” in 2012 [8]. In this article, the authors consider intelligent information search systems
(Intelligent Information Retrieval Systems — IIRS) and their various approaches to solving the problem of
information search. They describe various methods and techniques used in IIRS, such as the use of
ontologies, classification, association, object relationship analysis, etc. In the context of the topic, this article
can be useful for understanding the technologies and methods that can be used to implement an intelligent
information system in a learning center. It provides information on various information retrieval and analysis
methods that may be useful in developing such a system. In addition, the article also describes approaches
to improve the quality of search, such as the use of intelligent agents and machine learning, which can be
important for the effective functionality of the information system. The authors consider the issue of
application of intelligent systems in training and education. They define such concepts as an intelligent
system, a decision support system, an expert system, a training system, etc.

A publication by A. Mukherjee, S. Chakraborty, and S. Basu describes the design of a Learning
Management System, (LMS) for open and distance learning [9]. The authors drew attention to the fact that
the increase in the number of students in open and distance education necessitated the creation of such
systems that would help teachers and students in managing the educational process. The article emphasizes
that the important components of an LMS are: a course management system that enables teachers to create,
edit, and grade courses, as well as provide access to them to students; a materials management system that
provides storage, organization and distribution of materials used in courses; a grading system that allows
teachers to evaluate student work and provide feedback on their work; a communication system that enables
communication between teachers and students.

In the source D. Guralnik “Learning Management Systems” the authors consider open distance
learning technologies and describe LMS as a system that enables students to learn at any convenient time
and place [10]. The authors provide an overview of different types of learning management systems and their
functionality. The article describes that LMS consists of three main components: a server, a database, and a
user interface. It has many useful features for students and teachers, such as the ability to download and view
lectures, send and receive messages, complete assignments, etc. In addition, the authors note that an LMS
can be integrated with other systems, such as video conferencing systems and security systems. Such
integration can significantly improve the quality of learning and enable more efficient use of resources. The
source also details the architecture of the LMS and the main components such as the database server, the
web server applications and frontend The authors describe in detail the LMS capabilities for learning
management, including the ability to create courses, provide access to learning material, conduct tests, and
evaluate results. In addition, the paper explores the challenges associated with LMS implementation, such
as the lack of standards, the complexity of integration with other systems, and the need for ongoing technical
support. This article is useful for understanding the main opportunities and problems associated with the use
of learning management systems, which is an important element in the development of an intelligent
information system of a training center.

In an article by S. S. Tabrizi and M. A. Farsi, an empirical study was conducted on the use of learning
management systems (LMS) in higher education [11]. The research focuses on how LMS use affects learning
effectiveness and student and faculty satisfaction. The article established that the use of LMS significantly
facilitates the educational process and provides better organization of educational material. In addition, the
use of LMS makes it possible to ensure more efficient use of the time of students and teachers, and also
contributes to the increase of interactivity and involvement of students in the educational process. Also, the
article focuses on the study of the satisfaction of students and teachers with the use of LMS. As a result of
the study, it was found that students and teachers were generally satisfied with the use of the LMS, but some
problems were also identified, such as the complexity of using the LMS and the lack of sufficient support
from the technical staff. Therefore, this article can be useful for those who are interested in the effectiveness
of using LMS in higher education and have the goal of understanding how LMS affects the quality of the
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learning process and the satisfaction of students and teachers. In this article, a study of the use of learning
management systems in higher education was conducted. The authors drew attention to the fact that the
growing popularity of learning management systems makes it necessary to analyze their use in education.
The article describes the research methodology and the results of the analysis of five prominent learning
management platforms used in higher education. Research has shown that learning management systems
provide many benefits, such as facilitating communication between students and teachers, improving
the effectiveness of learning and assessment, access to a variety of materials, and providing access to
additional resources such as forums, blogs and chat rooms. However, the study also found that using
learning management systems can be difficult for students and teachers, especially for those who do not
have experience with these systems. The article also points out the importance of training users to work
with learning management systems, as well as the importance of constantly updating and improving
these systems.

In the article by G. Conole “The evolution of technologies: implications for the design and
development of university classrooms” examines the evolution of IT and its impact on the design and
development of university classrooms [12]. The author describes how IT changes over time and how it affects
learning and education in general. In the context of work, this article can be useful for understanding how
technology changes over time and how this affects the design and operation of learning management systems
For example, the shift from desktop computers to mobile devices can affect what features a learning
management system should have and what interfaces are most user-friendly Also, this article can help to
understand what technologies may become relevant in the future and how they can be used to improve
learning management systems.

In the article by G. Conole “The evolution of technologies: implications for the design and
development of university classrooms” the author explores the relationship between the development of
technology and the design and development of university classrooms. The article provides a retrospective
review of the evolution of technologies used in university classrooms and their impact on approaches to the
design and development of such classrooms. The author indicates that from the beginning of the 90-th. In
recent years, a variety of technologies have emerged that can be used to enhance learning, such as video
conferencing, network platforms, and learning management systems. Furthermore, the paper points out that
the design and development of university classrooms must be adapted to such technologies to ensure
maximum efficiency and effectiveness of learning Thus, this article explores the impact of technology on
the learning process and the design of learning spaces, which is tangential to the topic of managing the
learning process with the help of learning management systems.

The market analysis showed that there are no systems for automating the work of specific training
centers, except for those that have the function of automating the entire training center. At least, they are
trying to fill this gap. Several popular solutions were found on the World Wide Web, namely:

1. Prometheus is a center of advanced learning in Kyiv, Ukraine, offering English language,
programming and design training. The main goal of Prometheus is to provide students with the knowledge
and skills necessary to build a professional career. Prometheus offers a variety of English language courses
from beginner to advanced, as well as specialized courses to prepare students for international exams such
as TOEFL and IELTS. Prometheus also offers programming and design courses. Programming courses
include learning programming languages such as Java, Python, and JavaScript, as well as courses in website
and mobile app development. Design courses include graphic design, interface design and website design.
The Prometheus educational process is based on a personalized approach to each student. Each student
receives an individual study program that takes into account his needs and level of knowledge. Prometheus
also offers students the opportunity to participate in projects and internships in partner companies, which
allows them to gain practical experience and expand their professional contacts [13]. The advantages include:
the project is completely free for students; apps are available for different devices — PCs, tablets and mobile
phones — so you can study on each of them; it is possible to study simply by having access to the Internet;
the opportunity to study at a time convenient for the user — all platform support is available 24 hours a day.
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Surprisingly, the disadvantages include: no direct contact with lecturers; the absence of an intellectual
component in any form; the specificity of this system is a disadvantage, as only pre-registered courses are
available.

2. ED-era is a Ukrainian educational center that offers online courses in various fields of knowledge.
The center was created to provide quality education to Ukrainian students and youth, and the ED-era system
includes a number of courses in various fields of knowledge, such as programming, finance, marketing and
English. The main components of the ED-era system are video lessons, textbooks, tests and other aids that
students can study at a time convenient for them. In addition, the system allows students to receive a course
completion certificate after successfully completing tests and assignments. ED-era also offers students the
opportunity to communicate with their professors and other students through a forum where they can discuss
course material and ask questions. Each course has its own assessment system, which enables students to get
an objective assessment of their knowledge and academic performance [14]. The advantages include: apps
are available for different devices — PCs, tablets and mobile phones — so you can study on any of them; multi-
platform system; the opportunity to study at a time convenient for the user — all platform support is available
24 hours a day; the opportunity to study simply by having access to the Internet. The disadvantages of the
ED-era system can be considered that the courses can be focused on a narrow group of students, which makes
them inaccessible to a wide audience. In addition, some courses may not have enough practical tasks, which
reduces their effectiveness in teaching certain skills. And in fact, the lack of an intellectual component and
the lack of direct contact with the lecturer are a drawback of the system.

3. Accemedin is an online learning system designed for use in educational institutions and business
environments. The system supports learning from anywhere in the world and offers the opportunity to use
various learning methods, including video lessons, interactive tests and web conferences [15]. The
Accemedin system offers the following advantages: the project is completely free for students; apps are
available for different devices — PCs, tablets and mobile phones — so you can study on any of them; the
opportunity to study simply by having access to the Internet; the opportunity to study at a time convenient
for the user — all platform support is available 24 hours a day. However, the disadvantages include limited
functionality compared to other systems and the lack of some additional features, for example, a personalized
approach to learning and feedback. Also, a not so important shortcoming of the system is its highly
specialized nature, because it is designed exclusively for training in the medical field. Actually, because of
this, the system lacks an intellectual component and lacks direct contact with the lecturer.

4. Go Hi gher is an online learning platform that provides users with the opportunity to receive quality
education from the world’s leading universities from anywhere there is internet access. System of training
centers Go Higher includes over 500 courses across a wide range of disciplines, including business,
technology, science and sociology. Courses can be studied online, as well as participate in interactive
webinars and discussion forums with teachers and other participants. Every Go course Higher consists of
video lessons, tests and practical exercises that help consolidate the acquired knowledge. After successful
completion of the course, users receive a certificate from leading partner universities of the platform. In
addition to training courses, Go Higher also offers a number of useful materials, including books, articles
and other resources, to help improve knowledge and competence [16]. The advantages of the Go training
center system Higher has easy accessibility and flexibility in choosing courses and study time. Users can
study at a time convenient for them and choose courses according to their needs and interests. The platform
also enables users to obtain certificates from the world’s leading universities, which can play an important
role in career development. Surprisingly, the disadvantages include: no direct contact with lecturers; the
specificity of this system is a disadvantage, as only pre-registered courses are available. The disadvantage of
this system is also that it contains only online lectures, without additional offline videos; the absence of an
intellectual component in any form; some courses are designed for one-way study only.

5. Otmechalka is an online service for training and self-study [17]. The training center system has the
following main functions: creating and editing courses; performing tasks and tests; Otmechalka.com
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Progress Tracker; interaction with teachers and students; availability on different devices. The main goal is
to ensure accessibility and convenience for all users in learning and independent work with the material. The
platform was created to support the educational process for universities, educational institutions and self-
study. The advantages include: free access; a large number of study materials; individual approach;
adaptability; opportunities for interaction; constantly Updated Materials. As for the disadvantages, it can be
noted that the interface can be a bit difficult for those who use the system for the first time. Also, at some
stages, technical problems may arise that require the help of technical support. And in fact, the lack of an
intellectual component and the lack of direct contact with the lecturer are a drawback of the system.

6. Coursera is an online learning platform that offers users access to courses from leading universities
and companies around the world. Courses on the platform are taught by well-known scientists and experts
in various fields, and are offered to users in an online format [18]. Each course on Coursera consists of a set
of lectures and tasks that the user must complete in order to learn new knowledge. Some courses also include
tests and other ways to assess knowledge. Coursera offers users a wide selection of courses from various
fields such as science, business, technology, arts and many others. Most courses on the platform are free, but
users can also purchase paid access to certain courses and programs. Users on Coursera can learn new skills
at their own pace, as most courses are available online. In addition, most courses include forums, chat rooms,
and other means of interaction that allow users to communicate with instructors and other students, ask
guestions, and receive help. Upon successful completion of the course, the user can receive a certificate that
can be used to improve skills and find a new job. The advantages of the Coursera training system include
the following: variety of Courses; quality of teachers; flexibility; interaction; certificates. As for the
shortcomings, it can be noted only the absence of an intelligent component in any form and not the possibility
of reorienting this system for use as a template for general commercial benefit.

Goal formulation and task setting
The general goal of the work is the development and implementation of an effective intellectual system
for educational centers using modern information technologies. After analyzing the functioning of the system
[19-26], namely its goals, the following points were identified:

Unification of educational centers under one standard, you yourself saving money for educational
centers.

Facilitating the work of training center employees through the use of a documentation system in
the system, which in turn will save time.

Improving the quality of information provided to system users, thereby increasing demand.
Minimization of misunderstandings for participants and users of training centers.

Creating favorable conditions for teaching and studying materials during the course for system
users.

To achieve the goal, it is possible to use components such as:

Development of a system of an intellectual educational center based on modern software using all
modern norms and approaches.

Connecting the database, which will make it possible, in turn, to scale the system to the largest
possible size if necessary.

Placing the system on servers with uninterrupted access, for possible scaling and operation of the
system in different time zones.

Connecting services like Matomo/Google Analytics to collect information about the most
requested functions in the system. This will provide an opportunity to collect certain statistics and understand
which components need to be directed to additional efforts to improve them.

Adding an intelligent component in any form. For example, adding chat with Artificial Intelligence to
receive maximally fast answers to certain questions of the user or the system of recommendations, which in
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turn is based on a neural network. The following resources are required for the implementation of compresses
of this type with such conditions and ultimate goal: necessary hardware; shark software; a team of qualified
developers; sufficient budget to complete the project in all its aspects. In order to begin the development of
a system, first of all it is necessary to define and clearly form and establish the purpose of the system being
developed. In this case, the goal is to develop a clearly defined intellectual information system of the
educational center, which will guarantee stability and reliability of work under various types of loads. At the
same time, the system should have a convenient interface, in fact, the operation with which should be as
convenient, simple and intuitive as possible. The system should provide users with constant access to
information about specific courses in the training center. The goal tree is used to plan all the steps (Fig. 1)
necessary to achieve the goal.

Optimization of all processes of the educational center

[ |

Management Application
I T T ] [ T ]
Convenient access Registration of users to Distribution of Security of data Reduction of course Granting tolerance Understandability
to data the training center resource use transfer costs levels of the system

l_l

. A s g - —— - Development of an intuitive and comfortable
Comfortable Distribution of visitors to the system by Conducting all classes Granting admission user interface
presentation of data access levels online to students
Adding various pages Application of the Minimization of the number Granting admission Bringing each of the modules to
= = necessary database of service personnel to teachers intuitive operation

Fig. 1. Diagram of the goal tree of the intellectual information system of educational centers

After the goal tree is created (Fig. 1), the general goal is clearly defined and can be divided into two
aspects: management; application. Management considerations for the following purposes: convenient
access to data; user registration to the training center; distribution of resource use; security of data transfer.
However, the application includes the following goals: reducing costs for conducting courses; provision of
tolerance levels; comprehensibility of the system. The last level, reflective sub-goals, which in turn are
necessary to fulfill the goals of the previous level, such as: comfortable presentation of data; adding various
pages; distribution of visitors to the system by admission levels; application of the necessary database;
conducting all classes online; minimization of the number of service personnel; granting admission to
students; granting admission to teachers; development of an intuitive and comfortable user interface;
bringing each of the modules to intuitive operation. That is, after the goal was determined, an analysis was
conducted and a goal tree was created. It reflects the analysis of all the steps necessary to achieve the goals,
that is, the main goals, subgoals, and aspects.

Presenting main material
Using IBM Rational Rose was built (Fig. 2) a diagram of use cases for the system of automation of
work of educational centers. For the final construction of the use case diagram for this system, the following
actions were performed:
1. Added two business actors named “Student” and “Teacher” respectively.
2. Added the actor “System User” to create a generalization relationship.
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3. Added four business cases “Authorize in the system”, “Use the system” and “Make changes in
the system”, which create a relationship with the stereotype << extend >>.

4. Added usage options: “Enter Login”, “Reset Password”, “Enter Login”, “Check Password”,
“Grant Access”, “Authorize”, “View Tutorials”, “View Online Lecture”, “Submit Homework Using mail”,
“Add a student to a particular course”, “Update links to manuals”, “Make changes to the course schedule”.

5. A dependency relation with << include >> stereotypes has been added to the “System User”
actor, namely: “Enter login”, “Restore password”, “Enter login”.

6. A dependency relationship with << include >> stereotypes has been added to the “Authorize in
the system” business case, namely: “Check password”, “Give access”, “Authorize”.

7. Include >> stereotypes were added to the business case “Use the system”, namely: “View
manuals”, “View an online lecture”, “Submit homework by mail”.

8. A dependency relation with << include >> stereotypes has been added to the “Make changes to
the system” business case, namely: “Add a student to one or another course”, “Update links to manuals”,
“Make changes to the course schedule”.

O Make changes to the course schedule

\ Enter login Q A

A i <<include>>
Teacher ’(’ Update links to manuals A .
<<include>> @
/<<include>> O
," Authorize _gue? - Make changes to the system
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,-*"  System O
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Recover password O i O

' View the online lecture Submit homework
View manuals by mail

Fig. 2. Diagram of “LearningAC”” use cases

For the final construction of the class diagram (Fig. 3), the following actions were performed:

1. Added two business actors named “Student” and “Teacher” respectively.

2. Added the “System User” actor to create a generalization relationship.

3. The following attributes have been added to “System User”: “Login”, “Password” with access
modifiers private.

4. The following operations have been added to “System User”: “Enter login”, “Restore password”,
“Enter login” with access modifiers public.

5. Added controller “Automation system” and two classes: “Using the system”, “Making changes to
the system”.
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6. The following operations have been added to “Automation system”: “Check password”, “Grant
access”, “Authorize” with access modifiers public.

7. The following attributes have been added to “Using the system”: “Manuals”, “Lecture”, “Mail”
with private access modifiers.

8. The following operations have been added to “Using the system”: “View manuals”, “View online
lecture”, “Submit homework by mail” with access modifiers public.

9. The following attributes have been added to “System Changes™: “Students”, “Schedule”, “Links
to manuals” with private access modifiers.

10. The following operations have been added to “Make changes to the system”: “Add a student to
one or another course”, “Update links to manuals”, “Make changes to the course schedule” with public access

modifiers.
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Fig. 3. “LearningAC” class diagram

To complete the construction of the cooperation diagram (Fig. 4), the following actions were
performed:

1. Added instances of the business actor named “Student” and “Teacher” respectively.

2. The object of the “Automation system” class and active objects of the classes: “Using the system”,
“Making changes to the system” have been added.

3. Added the object of the “Automation system” class and the messages “Enter password()”, “Enter
login()”, “Restore password()”, which are combined with each of the business actors.

4. Added the following messages to “Using the System”: “View Tutorials()”, “View Online
Lecture()”, “Submit Homework via Mail()” and a link connecting it to “Automation System” via messages
“Check password()”, “Grant access()”, “Authorize()”.

5. The following messages have been added to “Make changes to the system”: “Add a student to a
course()”, “Update links to manuals()”, “Make changes to the course schedule()” and a link connecting it to
“Using the system”.
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Fig. 4. “LearningAC” cooperation diagram

To complete the construction of the sequence diagram (Fig. 5), the following actions were performed:

1. Added instances of the business actor named “Student” and “Teacher” respectively.

2. The object of the “Automation system” class and active objects of the classes: “Using the system”,
“Making changes to the system” have been added.

3. Added an object of the “Automation system” class, sequential messages “Enter password()”,
“Enter login()”, “Restore password()” issued by each of the business actors.
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Fig. 5. “LearningAC” sequence diagram

4. Added the following sequential messages to “Using the system”: “View manuals()”, “View online
lecture()”, “Submit homework via mail()” coming from “Automation system”.

5. The following sequential messages have been added to “Make changes to the system”: “Add a
student to a course()”, “Update links to manuals()”, “Make changes to the course schedule()”, which come
from “Using the system”.
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Fig. 6. Diagram of ““LearningAC” activities

To complete the construction of the activity diagram (Fig. 6), the following actions were performed:

1. Added seven tracks named “System User”, “Student”, “Teacher”, “Automation System”, “System
Usage”, “System Changes”.

2. On the “System User” track, the initial state of the action and horizontal synchronization, namely
the division into parallel streams, have been added.

3. For each of the tracks, such as: “Student”, “Teacher”, added action states, such as: “Enter login”,
“Enter password” and “Restore password”.

4. Added horizontal synchronization, namely merging of parallel streams “Student”, “Teacher”.

5. Action states “Authorize”, “Check password”, “Grant access” have been added to the “Authorization
system” track.

6. Action states “View manuals”, “View online lecture”, “Submit homework by mail” were added to
the track “Using the system” and branched to the next state and another vertical synchronization, which is
located on the track “User of the system”.

7. Action states “Add student to a course”, “Update links to manuals”, “Make changes to course
schedule” have been added to the track “Make changes to the system” and a branch has been made to another
vertical synchronization, which is on the track “User of the system”.

8. Merged streams on vertical sync and added final action state.

To complete the construction of the component diagram (Fig. 7), the following actions were performed:

1. Added components of interaction with the system, namely: “Device keyboard” and “Device
screen”, for which the Task stereotype is set body.

2. Added the “System Collaboration Devices” component with the Task stereotype Specifications.

3. Added the MainPage.html component with the Component stereotype, which in turn creates a
dependency with the “System collaboration devices” component.

4. Added the “System Algorithm” component with the Package stereotype Specification, which in
turn creates a dependency with the MainPage.html component.

5. Added the “System User” component with the Package stereotype Specification, with which, in

turn, a dependency is formed with the components “Student”, “Teacher” with Package stereotypes body.
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6. Added component “Making changes to the system” with Package stereotype Body, which in turn
creates a dependency with the “System Algorithm” component.

7. Added the “System Usage” component with the Package stereotype Body, which in turn creates a
dependency with the “System Algorithm” component.

8. The component “User documentation database of the training center system” with the Database
stereotype has been added, which in turn creates dependencies with the components “Using the system” and
“Making changes to the system”.

) Making changes to the system
The keyboard is ready Device screen

¥ &

Collab(jrfqllor\ devices with the system System algorithm e
2y é .
Database, user documentation of

the training center system
A g

MainPagehtml A Using the system
System user

A

. Teacher
Student

Fig. 7. Diagram of ““LearningAC” components

Having determined the functionality of the system using the UML methodology, the next step is to
formulate and justify the problem based on diagrams. Actually, it requires defining a set of requirements for
the system, describing a set of input and output data, as well as details about how to achieve the goal. For
the further use of JI in the design of PS, there is a need for a description of precedents, which in turn is most
informative and useful in this case. The precedent scenario for the development of the PS for the intelligent
information system of the educational center looks like this:

1. Precedent stakeholders and their requirements:

Student — applies or intends to access services for providing certain courses in a particular educational
center for personal needs.

The teacher — develops the curriculum, sets the class schedule, provides students with the necessary
materials, namely creates a link to GoogleDrive, and transfers all this information to the manager. Conducts
classes and checks students’ homework. The Teacher can also include the Scary Teacher subtype — it actually
belongs to the same category and subtype as the regular one, but is endowed with the ability to add new
materials, register new students for the course, and fill PS pages with different types of content.

2. The PS user, i.e., the main actor of this case: is the manager of the LearningAC system, who works
with clients, and later with students, thereby providing or, on the contrary, blocking students’ access to one
or another type of courses. Fills the system with the necessary information, monitors the work and maintains
system reporting.
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3. Preconditions of the precedent (preconditions): PS must be active; System users must successfully
complete the authentication procedure in LearningAC; The PS must issue a message about the correctness
and readiness or problems with the operation of all subsystems.

4. Basic successful scenario:

The necessary calendar plan of visits to the courses of the primary center is agreed by the teacher
and handed over to the senior teacher.

The necessary curriculum of courses and manuals is approved by the teacher and handed over to
the senior teacher.

The senior teacher of the educational center receives an application to add a future student to a
particular course.

The senior teacher provides the future student with a link to the page on which this user registers
himself.

The senior teacher receives a notification about the registration of a new one user in the system,
and gives him access to certain courses.

The registered student authenticates using the previously received link to the system, and gets
access to the page with all the information about the previously chosen course.

5. Extensions to the main script or alternative threads:

The senior teacher sends the application form of the client as a student for a certain type of courses
back with a request for re-registration.

The user of the system forgets the password for entering it.

The user uses the password recovery function using mail.

After receiving a message to the mail to which the user is registered in the system, the user copies
the new temporary password generated by the system and enters the PS.

After logging into the system with a new temporary password, the user opens the menu of the
personal account, chooses to change the password in it, and replaces it with the one he considers necessary.

6. Post-conditions (postconditions):

Data from student registration in the system and for its specific course are stored in a separate
database for further processing and work with them.

Based on the received data, the PS manager forms reports for management.

PS gives a “signal” in case of any errors during its operation or signals the readiness to register
new students for one or another course.

7. Special SV:

It is necessary to ensure 100 % reliability and serviceability of LearningAC.

It is necessary to ensure the timely delivery of necessary documents and manuals to the educational
center.

It is necessary to ensure the correct operation of all links posted on the course pages, namely links
to training manuals, online lectures and contact information for connecting students with teachers.

8. List of necessary technologies and additional devices:

LearningAC must be designed as hardware with permanent Internet access/output.

LearningAC must have a convenient and reliable user authentication process.

LearningAC must have a password recovery feature for any type of user.

The database system should clearly reflect all changes to the manager, who makes important
amendments that can significantly change the learning process and students' access to certain courses in the
educational center.

LearningAC should support multi-platform, i.e., be able to work not only on one specific type of
device.
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The input parameters of the system are such as: Visitors parameters; Parameters of educational
materials; Teacher parameters; System efficiency and availability indicators. The initial parameters of the
intelligent system of the educational center are as follows: The system of the educational center for the
placement of all the necessary information for both the visitor and the teacher of the center; Introducing an
intelligent component in the form of an auto-advice system for users, or a chat based on artificial intelligence;
Analysis of the system, users, and materials in real time. To develop an intelligent information system of the
educational center, it is necessary to analyze the possible methods of solving the problem for creating and
deploying the system. However, in general, the following methods can be considered:

1. Machine learning methods: This is an approach to creating intelligent systems that involves the use
of data-based learning algorithms to automatically learn and identify patterns in data. Machine learning can
be used to create user recommendation systems, predict student success, identify learning problems,
intelligent search, classify and cluster data. For example, you can use training with reinforcement
(reinforcement learning) to create a system that will recommend optimal courses to users based on their
profile and learning history. Advantages of the machine learning method for the intelligent information
system of the educational center: automation of learning processes and assessment of students' knowledge;
the ability to use machine learning to personalize learning; the possibility of automatic selection of
recommendations to students regarding which courses or materials are most useful for them; the possibility
of using machine learning to predict student success, as well as to identify problem areas, which will allow
you to quickly respond to them and offer the necessary help. Disadvantages of the machine learning method
for the intelligent information system of the educational center: the need for a large amount of data to train
the models, which can be a difficult task for a training center; the difficulty of choosing and configuring
models for specific tasks; the need for large computing power for training and the use of models, which can
require significant costs; the need for constant monitoring and support of the system to prevent possible
errors that may occur as a result of incorrect settings or insufficient data.

2. Expert systems: This is an approach to creating intelligent systems that involves the use of expert
knowledge in the form of rules and procedures for decision-making. Expert systems can be used to automate
decision-making in the educational process, for example, when determining the effectiveness of educational
programs, selecting teachers, etc. The expert system method is one of the traditional approaches to solving
artificial intelligence problems, which consists in creating computer programs containing knowledge and
expert experience in a certain field. Let’s consider the advantages and disadvantages of using the Expert
System method for the intelligent information system of the educational center. Advantages: Efficiency;
Cost-effectiveness; Reliability. Disadvantages: Limitation; Complexity; Impossibility of self-learning; Low
flexibility; Low efficiency in solving complex tasks.

3. Software Synthesis Method: This method involves creating software from scratch using a variety
of development tools, programming languages, and libraries. When using this method, you need to take into
account that software development takes a lot of time and resources, so it is suitable for projects that have a
large budget and a long implementation period. Advantages of the software synthesis method for the
intelligent information system of the educational center: Development speed; Minimum number of errors;
High accuracy. Disadvantages of the software synthesis method for the intelligent information system of the
educational center: Limited flexibility; High difficulty; Limited support.

4. Data collection and analysis methods: We may use data collection and analysis methods to collect
and analyze information about users, courses and other parameters to help create recommendation systems
and improve the quality of learning. Advantages of data collection and analysis methods for solving the
problems of the intelligent information system of the educational center: Obtaining valuable information;
Rational use of resources; Flexibility. Disadvantages of data collection and analysis methods for solving the
problems of the educational center's intelligent information system: The need for clearly defined objectives;
Complexity of processing large volumes of data; Insufficient data quality.

5. Method of using ready-made solutions: This method consists in using ready-made solutions, such
as ready-made software products, modules, frameworks and libraries. By using this method, you can save
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time and money because you don’t have to develop software from scratch. However, it should be borne in
mind that ready-made solutions may not fully meet the needs of the project and their use may limit the
possibilities of expanding and changing functionality. Advantages of the method of using ready-made
solutions for the intelligent information system of the educational center: Development speed; A high
guality; Low development cost. Disadvantages of the method of using ready-made solutions for the
intelligent information system of the educational center: Limited functionality; Dependence on suppliers;
Security risk.

Each of these methods can be used to build an intelligent information system of the educational center,
but for implementation it will be most optimal to use not one, but two methods at the same time, namely: the
method of software synthesis and the method of using ready-made solutions. The choice of the software
synthesis method can be justified by the fact that it will provide an opportunity to develop the system from
scratch, namely: it will provide an opportunity to choose the necessary tools, patterns and tools, which in
turn will provide an opportunity to design and develop the system as quickly as possible, with a small number
of errors and shortcomings, and most importantly — with high accuracy and compliance with all assigned
tasks. Also, choosing a method of using ready-made solutions can be justified by the fact that it will provide
an opportunity to integrate already existing and ready-made modules that contain an intelligent component.
As a matter of fact, it makes it possible to reduce development time, increase quality and minimize costs for
the implementation of an intelligent component. Intelligent components can be useful in improving the
efficiency of training centers. Possible options for components that can be used in the intelligent information
system of the educational center include the following: Recommender Systems; Automated grading systems;
Machine Learning Systems; Al Chat System. Among the possible intelligent components for integration, a
chat system with artificial intelligence was chosen, because it provides all possible answers to users'
questions, and therefore, if the request is correctly formed, it can in a certain way replace the systems of
recommendations, automatic evaluation and machine learning. Moreover, systems of this type are now very
common and their integration should not cause difficulties. A website was chosen to support multi-platform,
minimal labor and time-consuming system development. In addition, the system will have the possibility of
easy updating, easy data collection and easy integration with other systems, which will actually provide an
opportunity to apply the method of using ready-made solutions. Thus, the combination of the chosen method,
the intelligent component and the interface is the best among the proposed options, which was chosen for
further development. The name of the implemented system product is — Intelligent information system of the
educational center, or the working name “LearningAC”. The system is implemented in the form of an
interface called a website. Actually, the means for writing these or other parts of the book were: HTML in
conjunction with CSS were used as tools for writing the front-end part; Python was used to write the backend
part. The framework for the development of this system was Django in connection with the built-in web
server, which in turn performed the role of the server part of the project. The method of using artificial
intelligence was used as an intelligent component, and ChatGPT served as Al. The main purpose of the
intellectual information system of the educational center is to facilitate the learning process for both teachers
of educational centers and students. Therefore, the presence of intuitive user registration is necessary in this
system, which will be used to filter all users at different levels of admission. Actually, the distribution of
admission levels will be checked and implemented by a user who belongs to the type of senior teacher. Users
of this type are bound by the obligation to fill courses with educational materials, conduct analysis and data
collection for grouping reports, monitor the overall operation of the system. Functionalities that must be
present in the intelligent information system of the initial center include the following: Logging in;
Displaying the correct information for users with different access levels; The option of filling the system,
namely with information about the course and teachers using different types of content.

In the form of a website, the system of functioning of the intellectual information system of the
educational center is implemented. The operating system includes software for transferring data to a web
server, a database system, and an interface (Fig. 8).
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According to the MVT pattern, there was a division of the main block of implementation and
implementation outside of it. The implementation of the backend part outside the main block includes the
following files: Settings.py is a file with all general system settings; Urls.py is a file with all system URLSs.

The main block of backend implementation includes the following: Views.py is a file with parameters
that are distributed to the main pages of the website; Urls.py — file duplication outside the main block to
comply with Data Driven Testing (DDT) principle; Apps.py is a file with all applications for the correct
operation of the system; Settings.py — file duplication outside the main block to comply with Data Driven
Testing (DDT) principle; Forms.py is a file with all the forms present in the system; Models.py is a file with
all models present in the system; Admin.py is a file created to access and work with the database with a
certain kind of permission for users.

The intelligent information system of the educational center is created according to the client-server
architecture (Fig. 9). Thus, a device with any web browser that supports modern standards serves as the client
part. WWW, a local network or the Internet will perform a connection in this chain. The built-in Django web
server and the SQL.ite database management system will act as the server part for the educational center’s
intelligent information system. The next and no less important step during the implementation of this system
is the design and construction of the database. For correct construction, normalization was used, which in
turn is a process by which the database is divided into smaller, independent relations in order to reduce data
duplication and avoid anomalies when entering and changing data. Since SQL.ite is chosen as a database
management system, taking into account all its features and conditions, a database was created for the
intellectual information system of the educational center with such entities (tables), such as:

CourseGroup is a table that stores information about and about all possible groups. The table
contains the following columns: group_id — serial number of the group; group_course_info — information
about the group; group_students — list of students of the group.

LibraryData is a table containing all the necessary information about the so-called reference library
of the educational center. The table contains the following columns: row_id — serial number of the cell;
row_type_info — cell filling type; row_info — filling the cell with the necessary information; row_author_id —
serial number of the author who made changes to the cell; row_creating_time — the time of making the last
changes to the cell.

Schedule is a table for storing data about the schedule of all available courses, classes for certain
groups of the educational center. The following columns can be attributed to the table: course_id — serial
number of the course; group_id — serial number of the group; schedule_description — detailed description of
the schedule cell for the selected course and group; schedule_info — additional information about making
changes and corrections to the schedule.

UserStudent — measure of necessary data for users of the “student” type of the educational center
system. The table fields include the following: student_id — student serial number; student_login — student
login; student_password — student password; student_access — student access level.

UserTeacher — measure of necessary data for users of the “teacher” type. The following can be
attributed to the table elements: teacher_id — teacher’s serial number; teacher_login — teacher login;
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teacher_password — teacher password; teacher_description — a detailed description of all necessary information
about the teacher; teacher_courses — fixed teacher courses; teacher_permission — teacher permission level.
LearningAC is a table of the same name with the name of the system of learning centers, which

serves as a measurement of data about the functioning of the system as a whole. The following columns can
be attributed to the table: id — serial number; student_id — student serial number; teacher_id — serial number
of the teacher; schedule_id — serial number of the course schedule; library_id — serial number of the link
library cell; group_id — serial number of the group.

After a detailed review of all the tables, fields and their restrictions, using SQL.ite tools, the database
operation scheme for the intelligent information system of the educational center was depicted in Fig. 10.
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Fig. 10. Schema of the LearningAC database

Input data for the intelligent information system of the educational center: User data, such as first
name, last name, e-mail, telephone, etc.; Data about the type of user, who can be a student, teacher or former
teacher; Data on courses for which the user has registered or wishes to register; Data on the user's success in
previous courses (if any); Other personal data that may be required depending on the specifics of the training
center. Output data for the intelligent information system of the educational center: Schedule of courses for
which the user has registered or wishes to register; A links page where the user can view all the necessary
links for the course; The content of the courses, to which the user can go and view all the entered educational
information; Making changes using the database, after adding new users, courses or teachers; Information
about the number of hours the user spent on training; Information about teachers; Other personalized data
that may be useful to the user.

If the intelligent information system needs to be deployed locally, then for this you need such
tools as: Windows operating system, the latest version of the Python programming language, the Django
framework, the OpenAl library, a stable Internet connection, a web browser that supports all modern
requirements. After downloading the system archive, it is necessary to unpack it and go to the
“DjangoQuestionnaire/Questionnaire” folder. Next, you need to start the Windows PowerShell console in
the “Questionnaire” directory (it is necessary to hold down the “Shift” key and right-click on an empty place
in the folder). After that, a context menu with the option to open the Windows PowerShell window will
appear. The next step is to open the Windows PowerShell console from the context menu and enter the
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following commands step by step: python manage.py makemigrations, python manage.py migrate, python
manage.py runserver.

After manipulating the commands, the console should return the URL of the website that will be the
result of a successful deployment. Finally, copy the returned URL into any web browser that meets the above
requirements and open the system. In turn, the Windows PowerShell console should not be closed, because
it is the server for the intelligent information system of the educational center. The educational center's
intelligent information system implemented as a website includes the following main pages: Link library (a
library of links to all necessary resources); Teachers (a page with information about the teaching staff of the
educational center); Schedule (schedule of courses); Chat (a chat room with artificial intelligence);
Administrating (the system administration and maintenance page). In each of the main pages of the system
there are the following: Site navigation menu for easy navigation of site pages, Display the name of the
authorized user and Option to log out and sign out as a registered user. The main page in the navigation bar
is “Teachers” (Fig. 11). It lists information about each of the available users of the training center in the form
of a list, which in turn will display a short biography, a concise description of the course to which the teacher
is attached, and available contacts for maintaining communication with the teacher. Also, after clicking on
the name of any of the teachers, the schedule of classes of a particular teacher will open.

Recent actions

nnnnnnn

Fig. 11. “Teachers™ page Fig. 12. “Administrating” page

Next, the “Schedule” page follows, which actually contains the training center’s schedule for the group
to which the authorized user belongs. Several groups can be placed on the page, if the user is registered for
several courses at the same time. Thus, after clicking on the desired group, a clearer schedule of classes,
deadlines and other educational processes of the selected course will be displayed. The penultimate page in
the navigation bar is “Chat” — this is a page in which the user of each level of admission has the opportunity
to ask any questions to the artificial intelligence and receive the expected answer. The last option in the
navigation menu is the “Administrating” page (Fig. 12), to which only specific users have access (If a user
without access to the appropriate level accidentally came across this page, the system will again ask the user
to authorize to check the availability of access). This page has a functionality that made it possible to make
changes to the database, which in turn will be displayed in the system after they are saved. Also, on this page
there is an opportunity to grant permissions, add and fill the rest of the pages with content and edit them.

Conclusions
The intelligent information system of LearningAC educational centers was created and implemented.
Based on the Rational methodology Unified Process, the design of the intelligent information system of the
educational center was carried out on the basis of diagrams, which in turn show how the created system
should function. According to the methodology, the main actors were identified and six diagrams were
developed, namely: Diagram of use cases; Class diagram; Diagram of cooperatives; Sequence diagram;
Activity chart; Component diagram. Each of the diagrams, in turn, was built according to UML standards
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and using the Rational application Rose. Their construction gives a clear understanding of how exactly the
functioning and course of the main events in the intellectual information system of the educational center
will take place. An equally important step is to conduct an analysis of possible methods and means of solving
the problem. After conducting a comparative analysis, the necessary methods, intelligent components and
the interface of the developed system were selected. The necessary tools and means for the development of
an intelligent information system of the educational center were also listed, namely: Django Framework,
Python, MVT Pattern, HTML, CSS, SQLite, ChatGPT API. For each of the listed software tools, a clear
comparative description with existing analogues was made, all the advantages and disadvantages of this or
that tool were reviewed and argued. Each of the tools is thoroughly justified taking into account the needs of
the system, and used for the further development of LearningAC. Next, the general information of the
developed system was taken into account and described, where its basic parameters were indicated. Emphasis
is placed on functional assignments, where the basic functions are listed. No less important was the
description of the logical structure: the backend structure of the system was described with an extensive
explanation of each of the files; describes the architecture and server part of the system with a detailed
description of each component. The structure of the database was taken into account as an equally important
part of the development, and its possible connections with entities were studied. In conclusion, the analysis
of the control example was carried out, where the obtained results of the system operation were demonstrated
with an extensive description of the given interface and available user interactions. As a final result, after
conducting the analysis of the control example, the full functionality of the intellectual information system
of the educational center was tested and tested, and the effectiveness and correctness of all the embedded
possibilities were confirmed. So, the development of the LearningAC system has been successfully
implemented, because thanks to the clear execution of the tasks, the result of this work is a full-fledged
intellectual information system of the educational center, which will provide its users with the opportunity
to simplify the educational process, increase the level of teaching due to the minimization of costs.
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HeoOXiTHMX HAaBHYOK. SIK Bi1oMo, ChOTr0/IHi 3 KOKHMM /IHEM BiAKPHUBAIOThCS BCe HOBi Ta HOBi HAaBYAIbHI
HEeHTPH, sIKi HAJAI0Th CBOi MOCIYrd 3 BUBYEHHS Ti€i yd iHmoi 31i6HOoCcTi. B 3B’A3KYy 3 BHHMKHEHHIM
nanaemii Bci Taki HaBYaJbHI HEHTPH MepPeBOISITh CBOI 3aHATTHA B OHJIAWH-pekKUM i BjacHe morpeda
BUPIlIEHHs] TAKOI0 THIY NMUTAHHA BHHHUKAa€ Bce vacTime. Y poOoTi 3ailicHeHO aHAJITHYHMII orysig
JiTepaTypHHUX JKepeJsi, BAKOHAHO NMOPiBHAHHA BilOMHX 32c00iB BUKOHAHHS, TOOTO TAK 3BAHUX CUCTEM-
aHAJIOTIB, MepeBipKy Ha aKTyaJbHicTh (PYHKHIOHYBAaHHSI Takoro tumy cucreMu. OkpimM mporo, moody-
JOBAHO AepeBo Lijeil, B AKOMY YiTKO OKpecJeHO 3arajbHy MeTy, a caMe — ONTHMi3auilo ycix npouecis
HABYAJbHOr0 HeHTPy. KpiM Toro, He MeHII Ba:KJIMBUM KPOKOM € OIIUC BUMOT, SIKMH 31ilCHIOETHCS Y Wil
po6oti 3a qomomororo Mertomosorii RUP s inTenexkryansHoi indopmaniiiHoi cucTeMn HaBYAJILHOTO
LHeHTPy. 3AilicHeHO TaK0X BHU3HAYEHHs1 KaTeropii KopucTyBadiB Ta moO0yAoBYy y3arajJbHeHOi Mogei
(yHKUIiOHYBaHHS CHCTEMH B HABKOJHMIIHbOMY cepeloBuili. /y1s po3po0/ieHHs CUCTEeMH MPOAHATI30BaAHO
MOKJIMBI MeTOAU i MporpamMHi 3aco0u AJIsi CTBOPEHHS Ta PO3ropTaHHs cucremu. BuOpano naiionTu-
MaJbHilIl MeTOAM ISl bOr0 BHUNAJAKY, a caMe MeTOJ CHHTe3y NMpOrpaMHOro 3afe3mevyeHHsl Ta MeTO[
BHKOPUCTAHHS TOTOBHUX pillleHb, aJxe iX 32CTOCYBAHHS JaCTh MOKJIMBICTH PO3POOUTH cUCTeMY 3 HYJSA
HA HEeOOXiIHUX KOMIIOHEHTAX Ta iHTerpyBaTH B:Ke FOTOBY CHCTEMY 3 iHTeJIeKTyaJlbHUM KOMIIOHEHTOM.
Hapani nmepepaxoBaHo MOXKJIMBI BapiaHTH iHTerpyBaHHsl TOTOBHMX iHTEJEKTYaJbHMX KOMIOHEHT Ta
BUOpaHO cucTeMY YaTiB 3i INTYYHUM iHTeIeKTOM, axKe e AACTh KOPUCTYBa4yaM 3MOr'y IIYKaTH BianoBini
HA CBOI 3aIIMTAHHS, He MOKUIAI0YH CHCTEMH, T MOJIerIINTh HABYAHHS /151 KOKHOI'0 3 KOPHCTYBaviB.

KirouoBi ciioBa: iHTeIekTyajJbHa iHpopMaliliHa cucTeMa HABYAJIBHOI0 HEHTPY; iHTeJeKTyaabHa
KOMIIOHEHTA; BeGCaiiT, KOPUCTYBay; CTYIEHT, BHKJAAa4, HaBYajdbHWii meHtp; kypc; HTML; CSS;
Python; Django; SQL.ite; ChatGPT.



