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4 Ava Chikurteva

INTRODUCTION

The development of ICT over the past two decades has fundamentally transformed
education. Building future-proof education systems requires the integration of innovative
learning methods and technologies, combined with accessible digital educational resources that
enable the facilitation of teaching and learning and the improvement of educational outcomes.

This paper addresses major issues of 21st century education related to the role and place
of ICT in education, the advantages and disadvantages of e-learning, the need for continuous
improvement of teachers' knowledge and skills, the need to integrate innovative training
methods, a clear methodology in their implementation and the role of education management
systems, specialized educational platforms and applications.

The present dissertation work is structured as follows:

Chapter 1 provides an overview, analysis and systematization of ICT in education. The
process of integration of information and communication technologies in education over the
past twenty years is analyzed. The development and role of ICT in education, the advantages
and disadvantages of the use of innovative technologies in learning are analyzed. An overview
of innovative methods and technologies implemented in education is made.

Chapter 2 presents research on learning methods and technologies in an electronic
environment. Multimedia technologies and platforms used for e-learning in Bulgaria are
studied. Innovative methods and approaches of training based on technologies or implying the
use of technologies in their application are studied. A wider study has been made of the project-
based method of training, which makes it possible to combine several different innovative
methods and approaches and the use of information technologies.

Chapter 3 presents the development of information technologies for the application of
project-based learning in an electronic environment. A PBL platform model has been developed
and the ICT application in the developed model is presented. The interactive features of the
proposed platform are developed and detailed in detail. A content management system and
software architecture have been developed. An assistant for automating the process of creating
a project-based lesson in a web-based educational platform is presented.

Chapter 4 presents the development and application of specialized educational resources
for work in an electronic environment. The role of e-educational resources in the digital
transformation of education is great. This determines the wide variety of software tools and
applications for creating digital resources. In the current chapter, software for resource creation
in the field of robotics and simulation applications in electronics is presented. An example
lesson on the method of project-based learning has been developed in combination with an
innovative method Flipped classroom and the use of virtual reality. An experiment was made:
Application of project-based learning in school education.
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Chapter 1 Overview, analysis and systematization of ICT in education.

1.1. Introduction.

Over the past thirty years, the education system in Bulgaria has been renewed and
modernized, trying to achieve the level of Western countries, part of the European Union. Even
before becoming a member of the EU (2007), Bulgaria made efforts to build a new, competitive
and modern educational environment. The Lisbon European Council in March 2000 outlined
to the European Union the strategic goal of becoming the most competitive and dynamic
knowledge-based society in the world. The Barcelona meeting of the European Council in
March 2002 reaffirmed this important role and mandated the transformation of European
education by 2010 into a global standard.

In 2014. a new document has been adopted - Strategy for effective application of
information and communication technologies in education and science of the Republic of
Bulgaria (2014-2020). The main objective of the Strategy is to provide equal and flexible access
to education and scientific information at any time and from anywhere - from a stationary
computer, laptop, tablet, mobile phone. For the first time, a unified information environment is
created, serving school education, higher education and science. New technologies in teaching will
make lessons more interesting and attractive, will motivate students and teachers.

Along with the Pre-school and School Education Act (PSEA) - 2016. State educational
standards (DOS), curricula and programs are approved, other important programs and strategies
are adopted, which aim to develop and improve the educational system, to support the
introduction, use of information and communication technologies in education, bringing the
country closer to the world level of development in the field of education and digitalization.
These documents are prepared in line with the perspectives set out in current strategic
documents at global and European level, correspond to the implementation of Bulgaria's
commitments under international treaties in accordance with the UN Sustainable Development
Goals, the six priorities of the European Commission for 2019-2024 — the European Green
Deal, Europe prepared for the digital age, Economy in the interest of people, A stronger Europe
on the world stage, Affirming our European way of life and A new impetus for European
democracy.

From this brief historical review of national programs, documents and laws, we can
conclude that Bulgaria's education policies increase the value of education and help to establish
it as a major path to achieving economic prosperity, social and personal satisfaction of the
learner.

The digitization measures provided an opportunity not to interrupt the educational process
after the start of the COVID-19 pandemic and the declared state of emergency, which allowed
the education system to successfully pass into remote operation. The changes in the PSEA from
2020 regulate distance learning in an electronic environment and ensure the continuous
education of children and students in various extraordinary circumstances — flu vacations,
climatic or other factors.

Information is an essential part of knowledge, and through information technology we
systematize, store, process and use this information. The modern digitalization of education
automates these processes and thus improves the educational environment, supports teachers,
prepares and facilitates access to digital educational resources, supports the implementation of
innovative learning methods and approaches. The main goal of the use of ICT in education is

Abstracts of Dissertations 4 (2023) 4-43



6 Ava Chikurteva

to achieve higher results of learners to become a driving force of society and the economy of
the country.

1.2. Stages of development of information technology in education.

Tracking the development of ICT and the relevant training methods can be schematically
separated into five stages. The decoupling of the stages was made on the basis of the
development of innovations which also influenced the development of education, which is
presented in Figure 1.1.
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Figure 1.1. Development of educational technologies (Kozhuharova, 2015).

Based on the notions of modern researchers of education, its development is presented as
a "spillover"” of patterns into each other in a common continuum - from Education 1.0., through
Education 2.0. to Education 3.0, 4.0, etc. This 'pass’ from species to species is reflected in Figure
1.2. and assumes that the new types of educational models will correspond to the next stages of
the development of technology and the World Wide Web, with its specifics and projections in
practice.

When we talk about ICT in education, we need to specify what exactly we include in this
concept. The modern understanding of ICT used in education refers to technological tools and
resources that are used to communicate, create, distribute, store and manage information. Also
ICTs that add value to learning processes and the organisation and administration of educational
institutions.
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WWW — Web 1.0
WWW - Web 2.0
WWW - Web 3.0
WWW - Web 4.0

Development
of WWW

Development

of education Education 1.0

L]

» Education 2.0
» Education 3.0
» Education 4.0

Figure 1. 2. The relationship between the development of WEB and education.

The introduction of ICT in education running in parallel with the processes in the
development of technology is a subject of research interest, and after 2020 this interest has
increased enormously due to the transition to distance learning worldwide. During this period,
the use of ICT is the only option to continue the educational process. The epidemic situation
turns the whole world into an “experimental field" for the possibilities of technology in
education and other aspects of life. Depending on the problems being studied, we can
distinguish the research as follows:

o Research defining the role and place of ICT in education;

o The advantages and disadvantages of using ICT in education;

o Research that examines innovative ICT embedded in education;
o An overview of innovative technology-based teaching methods.

| analyze and systematize studies from the last 20 years by authors from Bulgaria and the
world. The purpose of this analysis is to get a comprehensive picture of the process of
introduction, use, development of technology in education.

1.3. Analysis and conclusions.

At the moment, practical experience shows that information and communication
technologies have a number of important didactic capabilities, which include:

o the possibility of rapid transmission at any distance of information of any volume,
any form of presentation;

o storing information in the memory of a computer or laptop for the required period
of time, the ability to edit, process, print, etc.;

o the possibility of accessing various sources of information through the Internet,
working with this information;

o the possibility of organising electronic conferences, including real-time, computer
audio conferencing and video conferencing;

o the ability to transfer the extracted materials to your media, print and work with

them when and when necessary for the user.
The most important tasks of the informatisation of education at the present stage:
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o development and improvement of educational software packages for teaching
different school subjects;

o adapting ICT to the individual characteristics of the student;

o use of computer-based interactive learning methods;

o integration of different types of educational activities (educational, technical,
research, etc.);

o development of distance learning technologies;

o creation on the basis of network technologies of a single information educational
space of an educational institution, region, country, group of countries;

o the use of ICT in psychological and pedagogical research.

Chapter 2 Research on existing methods and technologies for learning in an
electronic environment.

2.1. Methods and technologies for e-learning.
E-learning is a preferred option for users who prefer to explore a topic independently or

have more daily commitments. During this period, the advantages and disadvantages of e-
learning compared to the previous traditional training presented in Table 2.1 were clearly

highlighted.

Table 2. 1. Advantages and disadvantages of e-learning and traditional learning.

E-learning Traditionally trained
Advantages v’ learner-oriented; v instantaneous feedback;
v’ flexibility in choosing a time and place; v/ acquaintance with everyone;
v’ price-oriented (cheaper); teachers and students;
v’ potentially accessible to a global audience; | v motivating students;
v’ unrestricted access to knowledge; v building a social community;
v’ the ability to reuse and share knowledge;
Disadvantages | v feedback delay in asynchronous e- | v" Focus on the teacher;
learning; v time and place dependence;
v’ increased preparation time for the teacher; | v more expensive;
v uncomfortable for some people;
v’ potentially more frustration, anxiety and

confusion;

Regardless of the chosen form of electronic communication, effective online learning
should include both synchronous and asynchronous methods. In this way, learners and teachers
will be able to benefit from the two different forms, regardless of their schedules or preferred
training methods. On Table 2.2. technologies for the implementation of synchronous and
asynchronous communication are presented.
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Table 2.2. Technologies for the implementation of synchronous and asynchronous communication.

E-learning technologies
Synchronous communication Asynchronous communication
v" Chat v" Virtual libraries
v" VolP v E-mail
v" Web conference v" Forum
v Audio podcasts v Social networks
v Virtual Worlds v E-portfolio

v" Multimedia

2.2. Platforms used for e-learning in Bulgaria.
We can characterize two types of platforms that are used for e-learning.

Communication platforms — they are used in synchronous learning and include
technologies such as web conferencing, chat, VolP, audio podcasts, virtual worlds.

Learning Management Platforms (LMS) - are a Set of interactive online services for
creating, presenting, managing and using training content, as well as features for tracking,
analyzing and reporting the results achieved. They automate the process of conducting distance
learning and are a preferred means of achieving the educational goals of various types of
institutions and organizations.

E-learning uses both types of platforms, complements them and provides a better
connection between teacher and students. Most of the platforms allow integration with other
platforms and educational tools available on the Internet.

2.3. Advantages and disadvantages of different technologies.

A major advantage of all platforms and applications is that they provide compatibility
with each other. In addition, most have mobile versions created, allowing flexibility in the
location of users. During the pandemic, it turned out that e-learning platforms are overloaded
with a large number of registered and active users because they were not prepared to maintain
and manage the large number of newly registered user accounts and the new additional data
with learning content.

The different platforms used and their integration with additional tools allow great
flexibility to present the material for study, both through files and presentations, visual clips.
Which can be somewhat difficult for teachers, but also positive for students who can review
and study the material at any time, as well as use it for self-study. The difficulty for teachers is
actually expressed in the initial creation of an electronic material or checking for authenticity,
because it takes time and good computer skills to work with tools and platforms.

In general, most platforms provide similar modules, services and tools. To a large extent,
a key role in the choice of platform is played by well-made design and ease of use of all
functions. The main problem facing the use of e-learning platforms is the need to train more
teachers, then create the necessary e-learning materials. The last step is to activate the role of
parents in school educated and to motivate the education of students and pupils.

2.4. Challenges to e-learning.

The development of technology and the digitalization of education is a challenge for
educators who need to constantly update and improve their knowledge and competences. A
possible solution here is offered by virtual classrooms with simulations included.
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Exercising control over attendance is also part of the challenge of distance learning
because of the necessary equipment on both sides as well as internet connection. For a large
part of the population in underdeveloped countries there is a lack of computers, tablets and other
devices for conducting electronic lessons and home training.

Another challenge is testing and evaluation. Time limit — meeting deadlines. While for
students this should happen at the end of the school year, students have the opportunity to
transfer their exams to the next year. The possibility of developing and disseminating virtual
laboratories is still a challenge and difficult to achieve for all disciplines, but the possibility of
realization in the future is of a person who would allow distance learning to cover an even larger
field of technical and natural sciences.

2.5. Multimedia technologies.

Multimedia Systems and Technologies (MTFs) are designed to provide tools for merging
the information arrays of the classical database with that of sound and graphic information into
a single whole. The addition of sound or interactivity to the information product is necessary
for it to be classified as multimedia. Multimedia is a kind of information product that combines
two or more of the following main elements: text information, graphics (still illustrations),
interactivity (ability to determine the course of action by the user), sound (speech, music),
animation, digital video (moving pictures).

2.5.1. Multimedia in education and training.
Scientific studies have shown that when training with sounds alone, the trainer absorbs
20% of the information presented. When using sound and images in the so-called audiovisual
approach, the percentage of knowledge acquired increases to 40%. And if the trainee is
motivated to perform certain actions, the absorption reaches 80-90%. A multimedia personal
computer offering the ability to work with the listed media is an ideal tool for creating a dialogue
learning system that motivates the learner to perform various actions.

In general, the term: e-learning means education using a computer via the Internet and/or
a local network. More clearly the application of ICT and multimedia in education is presented
with a description of the types and technologies for the realisation of e-learning.

2.6. Project-based learning method.

As one of the methods of active learning (learning by action) in recent years, project-
based learning (PBL) has expanded the boundaries of its applicability and has become a
fundamental element of the education systems of many countries. PBL is a kind of reorientation
of the education system, the demand for new or not so new teaching methods and technologies
to meet the modern needs of the labor market and society. It is a guarantee of the practical
applicability of the educational product.

In the project method, the learning process provides conditions for students to create
products themselves and master experience in creative research activities. It is defined as a
belief system in which learners gain knowledge in the process of planning and executing
successively complicating practical tasks called "projects”. Unlike ordinary projects, PBL
requires critical thinking, solving a real problem and communication between participants.
Students must organize their own work themselves and manage their own path in working on
the project. Withthe reconciliation between traditional learning and project-based learning is
reflected in Figure 2.1.
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sEvaluation
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Figure 2.1. The process of training in the traditional method and PBL.

A comparison of PBL and the traditional shows differences in the learning process, the
role of the participants in training (teachers and students), the representation of what has been
learnt and assessment. The main advantages that PBL offers over the traditional method of
training are:

e Students associate the learning material with real life.
e The learning material is better absorbed.

e Students' attitudes towards learning are improved.

e Cooperation between students is developing.

e Increases computer literacy of teachers and students

An important advantage of the PB method is that its verbal activity is not so dominant,
but focuses on "learning by action”. These advantages, together with the easy application of the
method in an electronic environment, make it one of the most preferred training methods during
the COVID-19 crisis and the subsequent distance learning (Saad, 2022).

2.6.1. Opportunities to combine innovative trainingmethods with modern training
technologies.

The project-based method is one of the methods of active learning or learning through
activity (Yusmaniar, 2022). As such, it can be successfully combined with other methods of
active learning, in face-to-face or distance learning. In practice, during the learning process,
methods and approaches of learning are mixed, combined.

In project-based training, the emphasis is on the learner, and the goal is the acquisition of
certain knowledge and skills (competencies) by exploring a real problem (problem-based
learning) using interdisciplinary knowledge and skills (STEM), information and
communication technologies (Model 1:1). The project activities are usually carried out outside
the classroom — observation, research, preparation of the final product, and in the classroom the
teacher supports the activity by giving guidance to the students (Flipped Classroom). Thus,
within one project, it is possible to use several educational methods and approaches (Fig. 2.2.),
depending on the theme of the project, the age of the trainees and the final product of the project
activity.
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STEM
1
GAMING LEARNING
MODEL
PROJECT-BASED
LEARNING

COMPETENC FLIPPED

E-BASED CLASSROOM
APPROACH

AR / VR

Figure 2.2. Combination of PBL with other training methods.

2.6.2. Project-based learning as a teaching method in an electronic environment.
Work on the project begins with the formulation of open questions to students. A situation
is created that requires solving a real problem (Shin, 2021). Students are expected to do
research, find a solution to the problem, and finally present to the public the result of their work
(presentation, report, exhibition, site or other specific product).

To achieve PBL results, it must be well planned and with clearly defined goals and
objectives. In this regard, I propose following a technological modular model (Fig. 2.3.), which
will guarantee organised work and high project-based learning results.

~y

e Determining the expected results

"y

® Preparation of leading questions ‘

e Assessment planning ‘

® Project map ‘

* Project management ‘

Figure 2.3. Technological modular model of PBL.
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2.6.3. PBL problems

At PBL, the teacher becomes an intermediary and the students work under his guidance.
This research explores problems related to the creation and management of PB lessons by the

teacher.

The problems that teachers encounter when creating a PB lesson are as follows:

to identify significant issues;

to structure meaningful tasks;

to achieve the development of knowledge;

to form social skills;

to appreciate what students have learned from experience.

The specific challenges facing teachers in PBL are related to:

the choice or construction of situations that presuppose the possibility of good
projects;

the structuring of problems as learning opportunities;

cooperation to develop interdisciplinary projects;

the dynamic management of the learning process and independent learning;

the integration of technologies;

assisting students in giving authentic grades.

For PBL, there are many studies proving the advantages and effectiveness of the method,
ways to apply it, various developments of DB lessons and the results of its implementation, but
there is no comprehensive platform to merge this data and provide it to the user in a convenient
and selected form. In order to disseminate and validate the use of PBL as an integral part of the
curriculum, support materials, guidelines, and appropriate conditions for working with PBL
must be established.

2.7. Conclusions
From the conducted research, we can draw the following conclusions:

The development of education is at a stage where ICT is not just part of the learning
process, but plays the role of a transformer of education.

The innovative methods and approaches that are implemented in the education system
are based on information technologies. This provides new opportunities for inclusive
education. These didactic and technological innovations allow the educational process
to continue in times of crisis, without the constraints of space and time.

The vision of future education is described as interdisciplinary, competent-oriented,
practical and technological. The project-based method is the point of intersection of
all these elements of future education.

Chapter 3 Development of technologies for application of Project-based
learning in an electronic environment.

3.1. PBL platform model.

The research model provides an opportunity for the teacher to prepare and implement a
project-based lesson by following a sequence of steps to create a new project (Chikurteva,
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2020). To create a PB tutorial it is necessary to follow a technological modular model presented
in Figure 3.1.

The management of the project modules organizes the participating modules in the lesson,
making the interconnections between them and providing tools and services for working with
the individual modules. Modules 1 to 5 are the main modules that make up a project-based
tutorial. Each of these modules can be removed or edited according to the teacher's wishes.

The PBL platform must contain a large volume of materials and data on different
directions, subjects and topics. These materials must be checked for reliability. Teachers will
be able to add new materials and edit current ones. The material to the database of the platform
will be: lessons, articles, lectures, electronic textbooks, presentations and videos.

Tools for module creation and editing have been developed. These tools are part of the
module manager. Thanks to these tools, texts, assignments, learning materials and multimedia
content can be easily edited. Evaluation criteria and automated performance checks can be
created and edited.

Module
1
Module Module
N 2
Manager
Module Module
5 3
Module
4

Figure 3.1. Modular PBL system.

Features and services have been developed to gradually check task performance by setting
tags and a template to perform the stages of a project. Also, functions have been developed to
connect between different components from one module to another. In this way, evaluation
criteria or guidelines for the implementation of a project can be set.

Successful implementation of PBL requires a good knowledge of the nature and
capabilities of this method of training. In order to support the activities of the lecturers,
specialized information concerning project-based training is arranged. In Figure 3.2. the
structure whose purpose is to answer the main question "What is PBL" is presented.
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Definition

Basis Tutorials for project creation

good practices
Organisation consecutive stages
examples

mativation

What is PBL? | - Facilitation organisation
guidance

communication

Applicaiton of ICT search, research
presentation

evaluation

Results distribution

Figure 3.2. Structure of PBL handling information.

One of the important services of the developed platform is the Data Selection Service,
which is presented in Figure 3.3. When creating a new lesson according to set criteria: subject,
class and / or keyword, automatically output information about already completed projects and
learning materials according to the teacher's assignment.

Title,

Maths Keywords
Science

Biology

Physics
Chemistry
Geography —

Hi:fr‘:w Service for - — Clases
data selection

Figure 3.3. Organizing information by subjects, classes and keywords.

By default, the information offered is sorted according to the class and subject where the
keywords occur. In addition, the user can change the ranking criteria according to popularity,
rating, class, subject, date and more. The information in the database is organized by subject
and by class. This makes it possible to differentiate the specifics of the subject, taking into
account the age of the students (by class).

3.2. Application of ICT in the developed model.

The implementation of an PBL portal can be implemented in the form of a website or web
application. For this purpose, the latest ICT in the field of mobile and web technologies, as well
as technologies for working with databases, are used. The model is composed of three main
blocks: databases, a management system and a user interface (Figure 3.4.). Each of these
components plays a key role in implementing the PBL model functionalities described above.
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( \ { Datapaces )
Web Ul Management system Databases
Tools Algorithms Multimedia
Services Objects E-books
Menus Security system Projects
User's data
o X A

Figure 3.4. PBL platform architecture.

The database management unit stores all the information that is needed to create a project-
based tutorial and its implementation. The already entered training materials and lesson
templates are stored, the new lessons are recorded, as well as data on the profiles of each
registered user. Data ordering and searching is done by standard database sorting algorithms.

3.3. Interactive features of the developed platform.

3.3.1. Assistant for interactive creation of project-based tutorial (PBT).
An important part of the platform for creating a PBT is an assistant for the creation of a
PBU - a tool that will assist teachers in every stage of the creation of lessons. By asking
questions (concerning subject and cross-curricular links, class, topic, etc.), the assistant will
offer possible answers, provide related information from the database. The main goal of the
"assistant™ is to provide a structured project-based lesson through these questions. The assistant
will have three sections of issues - organizational, operational and evaluation (Figure 3.5.).

/‘

» topic selection

» teaching staff

Organizational » goal setting

o defining tasks

» formation of working (student) teams

k'

» work plan - initial and final term
» rules for work during the project

0 LEHHE IS « final product - form and presentation of the final
product

o distribution of tasks to team members

Evaluation

Figure 3.5. Main components of the teacher support assistant.
3.3.2. General interactive features for working with the platform.
The functionality of the developed platform includes the following capabilities:

- Create accounts - user and administrator. The idea is for users like students to have
accounts with a username - first name and password faculty number, and for students
- their first name, password and class. The administrator account will be for use only
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by teachers, the goal is to track user activity, to have paths to show which user has
logged in where, what they were interested in and with the help of this tracking
administrators to be able to direct users to the next category that meets their demand
and learning;

- ability to upload files, documents, clips, tests in all common formats to have access
to them;

- possibility of real-time correspondence between users and administrators;

- automatically target users under each topic what else would be useful to them;

- automatic generation of scoring tables so that users can make an up-to-date self-
assessment;

- creating a set of questions or tasks to support and guide students' work;

- A section with the most frequently asked questions by the students and the
corresponding answers from the teachers. Ask a new question;

- the ability to download the materials in order to be useful to users at any time, even if
they are not connected to the Internet or the platform;

- a field with the available logged in accounts (active users of the platform) for the
purpose of informing both parties;

3.4. Content management system and software architecture.

The software architecture is based on the client-server principle (Figure 3.6.). In this
architecture, the main part of the system is the Backend server which provides everyone with
access to the content through a Web interface.

Backend Server

Client j————» - WAN <, €—— Client

/ .-_.\."" — -"'/_ \
Client / '\ Client
Client Client

Client Client

Figure 3.6. General software architecture.

Figure 3.7 presents the overall architecture of the Webbased Education Platform. In the
proposed architecture, all important parts are divided into independent services that will be able
to communicate with each other through an internal interprocess communication interface.
The architecture has two types of databases: for storing information about customers and for
storing information about courses. The client database will store information such as -
username, passwords, university, courses, etc., all related information about the client,
including their role in the system - student, teacher, administrator.
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In addition to this, there will be a Database Manager (DB Manager) that will send all
queries to both database blocks, similar to a router. This approach eliminates the possibility of
getting a race when simultaneously sending requests and attempting unauthorized access to
both databases.

Courses
| DB |
\

ourses DI

DB Manager e I— SEreE
A \/

Courses Users Tracking X
Manager Manager Service Manager
¥ ¥ v ¥ ¥
[ Inter process communication interface |
User Connections Login

@EE S . a?

WAN

Figure 3.7. High-level software architecture.

3.5. Automate the process of creating a project-based tutorial in a web-based educational
platform.

The main idea is to create a web-based educational platform specifically for project-
based learning to help teachers. The platform offers specialized literature, sample projects,
the opportunity for correspondence between teachers and students, teamwork and support
for the creation of project-based lessons and the application of the method in different
subjects. The main advantage of the platform is the automated creation of a project-based
tutorial through a sequence of steps. Figure 3.8 presents the process of creating and running
a project-based lesson in a web-based educational platform. The individual stages are
developed and detailed below.
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Figure 3.8. Stages of a project-based tutorial.
3.6. Development and presentation of an interactive PBL platform.

3.6.1. Results
An initial test version of the user interface has been developed. The homepage is shown
in Figure 3.9. For easier operation at this stage, two buttons are available Log In and
Registration. When selecting the registration button, the window presented in Figure 3.10
opens. Here each user enters the following data, such as: account type, email, password. After
sending a registration request, it is confirmed by an administrator. When the registration is
confirmed, an email is automatically sent to the user for activation.

PBL platform

f T
\‘\
PROJECT-BASED LEARNING

!

1

Figure 3.9. Home page of the web platform.

lam: Teacher v

Email

Enter Email

Password

Enter Password

Repeat Password

Repeat Password

By creating an account you agree to our Terms & Privacy.

Figure 3.10. Registration form in the platform.
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Once the user "logins" into the system, according to the type of profile (teacher or student)
there are different options. Here we have presented the profile of the teacher and more
specifically part of the interactive assistant. Figure 3.10 shows a first step of establishing a new
PBT, where the project theme is introduced (Fig. 3.11).

Once the project is created, the assistant generates two files. One is the one with the
information about the project - title, participants, goal and others. The other is a table with data
on project participants by teams and evaluation of the project implementation according to the
following criteria: cooperation, distribution of tasks, content mastery, creativity, deadline,
presentation. At the end, a final score is formed, obtained from the summation of points
according to all criteria. Each student in their profile can check the points and marks given by
the teacher and the team, as well as self-assessment. The presentation of the files is displayed
in the interface in the form, using features in HTML, CSS and JavaScript.

PBL platform

+ New project Projects in Progress Project Library

PBL Assistant for Interactive PBL creation

Mpernef Ha no-ronAMa KapTa
A3ma

s ENTER PROJECT TITLE

AOPUKA .
My new PBL project
S
AMEPUKA

ﬂ

Knasiuni xowbunaumn | Kaprorpadekn gskun | Yenoews 3a nonzsa

Figure 3.11. Creation of the PBL project in WebUI.

3.7. Conclusions

A web-based platform model for the application of PBL in electronic environment has
been developed. An architecture of the platform has been developed to provide security and all
functionalities for optimal performance. An interactive assistant for automatic creation of a
project-based tutorial in the platform has been developed and presented. Results from the web-
graphical interface and the stages of creating lessons are presented. The results achieved are
due to the application of web technologies.

Chapter 4 Development and application of specialized educational
resources for work in an electronic environment.

4.1. Software tools and applications for creating digital resources in robotics.

In the process of creating educational resources for robot simulation and control, we
identified three types of applications: modeling, programming and simulation. Based on the
types of applications, we can define three steps to create and operate simulation models: robot
and simulation environment modelling, program (software) development for control, and tests
in a simulation environment.
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4.1.1. Development of a robot model.

To create a model of a robot, we need to make a full description of its components and
the relationships between them. In order for ROS to understand this model description, the
information is described in a file with the extension "xacro". Typically, three files of this type
are needed - one to describe a robot, one to describe the materials and one to describe the
specific characteristics of the units. An additional file is added." gazebo" to represent the
simulation model. This file describes some simulation parameters, adds controllers, sensors and
all robot characteristics. The programming language for the robot description in all files is
XML. All these four files are placed in one folder as the main file with the robot description
starts the others and is used to run the robot in the simulation and in the ROS.

The main and important files are that for the robot description and that for the simulation.
In the first file, we need to describe the parameters and location of the robotized platform,
wheels, camera and laser scanner. It should be noted that only the physical parameters of the
robot are described here. Initially, each part of the robot is described, and in the code below is
the description of its basis.

<link name='chassis'>
<pose>0 0 0.1 0 0 0</pose>
<visual name='chassis visual'>
<origin xyz="0 0 0" rpy=" 0 0 0"/>
<geometry>
<cylinder radius="0.2" length="0.05"/>
</geometry>
<material name="orange" />
</visual>
<inertial>
<mass value="15.0"/>
<origin xyz="0.0 0 0.08" rpy=" 0 0 0"/>
<inertia
ixx="0.5" ixy="0" ixz="0"
iyy="1.0" iyz="0"
izz="0.1"
/>
</inertial>
<collision name='collision'>
<geometry>
<cylinder radius="0.2" length="0.05"/>
</geometry>
</collision>
</link>

After a description of the physical parameters of the robot, the parameters for the
simulation model such as the device and the platform control, the characteristics of the camera
and the laser scanner should also be described. Different control and drive plugins can be used
in Gazebo. We'll use the differential drive plugin. To add the plugin, we use the following code.

<plugin name="differential drive controller" filename="libgazebo ros diff drive
.so">
<updateRate>$30</updateRate>
<leftJoint>left wheel hinge</leftJoint>
<rightJoint>right wheel hinge</rightJoint>
<wheelSeparation>0.40</wheelSeparation>
<wheelDiameter>0.16</wheelDiameter>
<wheelAcceleration>0.0</wheelAcceleration>
<wheelTorque>5</wheelTorque>
<commandTopic>cmd vel</commandTopic>
<odometryTopic>odom</odometryTopic>
<odometryFrame>odom</odometryFrame>
<robotBaseFrame>chassis</robotBaseFrame>
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<odometrySource>1</odometrySource>
<publishWheelTF>true</publishWheel TF>
<publishOdom>true</publishOdom>
<publishWheelJointState>true</publishWheelJointState>
<legacyMode>false</legacyMode>
</plugin>

</gazebo>

Once the descriptive files for the robot and sensors are created, a new file must be created
in which to run the simulation model as well as the environment. If the robot model is run on
its own, it will be in an empty environment. For this purpose, a file with the extension "world"
must be created. This file stores the information about the created simulation environment. We
can save such a file directly from the Gazebo menu at any time when the simulation
environment is ready to be used. Figure 4.1 shows the robot model in a simulation environment.
When the necessary simulation files are already available, a file must be created which first
starts the simulation environment and then the robot model itself.

Figure 4. 1. Developed model of a robot in a simulation environment.

4.1.2. Experiments and results.

As we describe and investigate the development of educational materials and resources
for robotics training, we conducted basic experiments. The aim is to confirm that the developed
model and environment for the simulation of mobile robots, works properly and can be used
for training students.

The first experiment was to control the robot via a control node via the keyboard. This
will confirm that the robot is moving and that any node that publishes the topic of movement
will be able to control the robot.

The second experiment is to visualize a video stream from the robot camera. This will
show if we have a functioning simulation camera. Camera data can be used to recognize objects.

The third experiment involves tests with a laser scanner. The sensor data should delineate
the environmental contour and can be used to apply localization and navigation.
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Figure 4.2 shows a list of published commands from the topique to the robot. You can
see the format of the messages, as well as the published data. Figure 4.3 shows the robot in the
simulation environment and in an additional window to the right is the video from the camera.

OB+ Z|n alkn]e.

Figure 4.3. Second experiment: visualization of the video stream from the robot camera.

The obtained results show that the described methods and programs for creating and
working with simulation models in a simulation environment are applicable and working. These
methods can be used to create a different model of robots - mobile platforms or robotic
manipulators. Using the methods described, various sensors can be simulated so that the real
robot can be fully recreated and simulated.

4.1.3. Conclusion.

The created model of a simulation environment and a mobile robot is formed in a single
package, which can be executed on any of the current ROS distributions installed on each
computer. The development of ready-to-use simulations of fully equipped robots allows the
widespread use of robotics in educational environments. The ease of use and modification of
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simulation models allows teachers to lead highly effective and useful courses. As ICT advances,
these teaching methods will develop significantly and become standard practices.

4.2. Simulation Applications in Electronics.

4.2.1. Experiments

The scheme that will be covered by the experiment is a symmetrical multi-vibrator, also
known as Cat eyes. The vibrator is shown in Figure 4.4, referred to as Sch1. The behavior of
this circuit is simple — it charges and discharges the capacitor (C1, C2) and the LEDs (LED1,
LED?2) are illuminated according to the charge in the capacitors. For drawing and simulating
Schl we use an online tool which is available and free of charge: https://easyeda.com. Figure
4.5 shows the diagram in Figure 4.4, but on a prototyping board. The two implementations of
the scheme are identical and tests for their operation can be performed.
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Figure 4.4. Schematic of Schl in easyeda.com Figure.4.5. Schematic of Sch1 on the prototype

board.
From the measurement made with an oscilloscope after applying a DC power supply of 3.3V
to the schematic, we can see that the given circuit produces waveforms from charging and
discharging the capacitors (Fig. 4.6).

Presfu Moise Filter Off

B oo S0y fl40.0ms | R 154410 |
Figure 4.6. Sch1 measurements from a Tektronix oscilloscope and schematic on the evaluation board.

Given a simulation evaluated at easyeda.com, we can see the same results shown in Figure
4.7.
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Figure 4.7. Sch1 measurement in a purely numerical environment with simulation.

Looking at Figure 4.6 and Figure 4.7, we can conclude that in some cases the use of
simulation to test basic circuits and even complex is an excellent solution. This online simulator
can be used both to measure the voltage and to reduce the voltage over the components, which
is very useful to explain that in the real-world electronic components are not “perfect”, there is
a drop in voltages which are sometimes deposited from each other. For example, the voltage
drop of the transistor can vary from 0.3xxV to 0.7xxV, and this depends on the way and
technology that is used in production. This can be illustrated and explained. The second circuit
represents a transistor as a switch; This is labelled Sch2. Figure 4.8 shows the scheme in the
simulator. Figure 4.9 shows the real representation of the scheme.
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Figure 4.8. Sch2 in easyeda.com Figure 4.9. Sch2 on a prototype board.

4.2.2. Conclusion.

As can be seen from the measurements and simulations made, distance engineering
training is not entirely impossible. The measurements made prove that the simulations are close
to the actual measurements and can be a reliable source of information for further research and
production. In addition, we can say that due to the large set of libraries with different
components in simulators, students can recreate many different schemes without the need to
buy physical items that are difficult to access or dangerous to operate.
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4.3. Sample lesson on the method of project-based learning combined with an innovative
method Flipped classroom and use of Virtual Reality.

The presented lesson in Zooengineering shows the possibilities of project-based learning
to increase the interest, participation and competencies of zooengineering students. The model
of the project-based lesson is designed so that in the different stages of the lesson, different
learning methods and technologies are additionally used. Table 4.1. contains the basic data for
a project-based tutorial.

Table 4.1. Basic data for a project-based tutorial.

The Project-Based Lesson
Professional field Livestock farming
Specialty Zooengineering
OCsS Bachelor
Discipline Animal nutrition
Theme Nutrition of growing calves
Number of participants / stage 16 / 11 year, IV semester
Stages of implementation of the project Organizational, operational, productive
Other methods Flipped classroom
Technologies used VR/AR, Multimedia, Cloud Technologies

4.3.1. Organizational stage.
Set a project theme

With the help of a question, we introduce students to the topic **"What do we need to raise
a quality heifer?" Using VR/AR technology, we show in real size what the height and weight
of calves should be during the different stages of their growth.

Cross-curricular links
Disciplines that relate to the topic of the lesson.

e Anatomy, morphology and systematics of forage crops;
e Introduction to animal husbandry;

e Anatomy of domestic animals;

e Technology of cattle and buffalo breeding;

e Fodder production, etc.

Purposes

General objectives — developing teamwork, tolerance and mutual assistance skills
Educational objectives — Development, enrichment and consolidation of the
knowledge of feeding cattle; distinguishing the different stages of calf growth and the
corresponding physiological needs; specifics of feed and supplements for cattle.
Currectional goals — the formation of creative thinking, tolerance and listening.
Teams

The students are divided into four teams.
Tasks

Research task of the teams.
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| team — Study of the norms of proper nutrition and development of adolescent
animals aged 4 to 6 months. Presentation of a report, presentation.

Il team — Study of the norms of proper nutrition and development of animals in
"puberty” at the age of 6 to 12 months. Presentation of a report, presentation.

[11 team — Study of the norms of proper nutrition and development of pregnant animals
at the age of 12 to 22 months. Presentation of a report, presentation.

VI team — Study of the norms of proper nutrition and development of animals in a
"close -up" at the age of 22 to 24 months. Presentation of a report, presentation.

Tasks distributed among team members.
| team

Name 1 — collection of information on the permissible limits of daily gain of the
animal, in grams (e.g. — 1000 grams per day). Shaping the information into a report.

Name 2 — collection of information on daily ration requirements in MJ ME /kg
(megajoule metabolic energy per kilogram) and crude protein intake in %. Shaping the
information into a report.

Name 3 — collection of information on daily dry matter intake in % bw. Shaping the
information into a report.

Name 4 - collecting information about the risk of excessive deposition of body fat and
the consequences thereof. Assessment of the body condition of animals during the period.
Shaping the information into a report.

In the specific project, each team follows repeats the tasks of the team members, as
the task is to study daily rations, growth, risk of obesity during the different stages of
adolescent calves. This implies a study of the same animal parameters, but different results,
depending on the age of the calves.

Rules

The rules in the PBL process originate from the educational and educational
objectives of the training. It is imperative to observe the right to: listening, open feedback,
personal messages, constructive criticism, tolerance and willingness to compromise,
frankness, responsiveness.

Plan of work and time frame

The project is implemented within 6 school hours.

4.3.2. Operational stage.
The teams carry out the main activities. Observations, collection and selection of

information is the exploratory and analytical part of the stage. Work on the final product
constitutes the practical concluding part of the operational stage. This is where we include the
Flipped Classroom method, as students will carry out the activities outside of class. During this
period, the teacher is available for questions and difficulties in the project work. In the
classroom, the questions that have arisen during the research activity are discussed, a solution
is sought. The teacher acts as a mentor, facilitator assisting, directing the activities of the
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students, and not providing ready-made information. Thus, they themselves come to
knowledge, through research, in order to solve the set task.

4.3.3. Productive stage.
The finalization of the final product is carried out through the presentation of the work
done through presentations. In this particular case, we have chosen presentations, but the final
product may be different, depending on the type of project.

Evaluation

The assessment is three-component — self-assessment, team assessment and teacher
assessment presented in Table 4.2. The table contains the names of project participants by team
and evaluation of project performance according to the following criteria: cooperation,
distribution of tasks, content mastery, creativity, deadline, presentation. At the end, a total
number of points is formed, obtained by summarizing the points according to all criteria.

Table 4.2. Scoring table to complete the project.

Teamwork | Distribution of Content Creativity Keeping Presentation | Evaluati
tasks mastery Deadline on
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The table contains data on the students participating in the project, distributed by teams.
The final assessment is formed on the basis of points by the teacher, the team and self-
assessment according to the following criteria: cooperation, distribution of tasks, mastered
content, creativity, deadline, presentation. The possible number of points is from 0 to 2 points.
The transformation from points to score is in accordance with a six-point rating scale valid for
Bulgaria (Table 4.3.).
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Table 4.3. Scale for converting points to scores.

Criteria- points Number of points Evaluation
30-36 Excellent 6
The criterion is covered 2 points 24-29 Very Good 5
The criterion is partially covered 1 point 18-23 Good 4
The criterion is not covered 0 points 12-17 Medium 3
0-11 Skinny 2

Result:

The results of the conducted research show the potential of the project-based method for
combining different innovative methods and technologies in the training process. The
application of the method gives freedom of choice to the teacher and student in the educational
process, which encourages creative thinking through creativity and innovation, helps to build
the key competences of the 21st century.

4.4. Experiment: Application of project-based learning in school education.

The theoretical basis of PBL implies a variety of benefits for learners when properly
applying the method. Acquisition of knowledge, skills and competencies enshrined in modern
educational documents at national and European level — developing skills for self-organizing
learning and project work, teamwork skills, problem solving, creativity, tolerance, taking
personal and collective responsibility, etc. But in practice, these positive results are not always
present. Several factors influence the successful implementation of PBL.:

e socio-cultural characteristics of students;

e the education system in the country;

e the preparation of the teacher and his/her skills for motivation and management of the
project;

e the willingness to participate in collective work and the effort of students (teamwork);

e the ability to compromise for the sake of the common good (the team) and others.

In order to verify and confirm the theoretically set benefits and results of PBL, an
experiment was conducted in a real learning environment. The experiment was conducted at
Druzhba School — Sofia during the academic year 2021 -2022 for a period of one month
(February), in the subject Geography and Economics in Population sections; Villages; General
government in 10A and 10B grades (24 16-year-old students). The implementation of the
project work, communication, presentation of the results was supported by the Classroom
application of Google Workspace for Education (Fig. 4.10.).
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MBO - HaceaeHue, ceauwa u ynpaBaeHue

Ekun 4 - AvprkaBHo yempolcmBo u ynpaBa... Kpaex cpox: 22.02

Ekun 3 - Ceauwia KpaeH cpox: 16.02

Ekun 2 - Cmpykmypa Ha HaceaeHuemo B Bb... Kpaex cpox: 28.02
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Figure 4.10. PBL in Google Classroom.

During the implementation of the PBL, the following problems were identified:

direct refusal to participate in the project;

refusal to work in a team and willingness to participate independently;
failure to meet the deadline;

refusal (concern) of presentation and public presentation;

difficulties in the production of the final product (presentation);

Not following the teacher’s instructions.

As we have already explained above, PBL assessment is specific to the Bulgarian
education system, which is rather theoretically oriented and the student's assessment is based
on acquired knowledge rather than skills. The measurement of knowledge is done by written
and oral tests, where the pupil reproduces the knowledge and skills he has acquired.
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Figure 4.11. Submitted results from PBL in Classroom.

Abstracts of Dissertations 4 (2023) 4-43



INFORMATION AND COMMUNICATION TECHNOLOGIES IN EDUCATION 31

PBL is a method based on a competency approach to training, i.e. here skills and
competencies acquired and shown by the student during his work on the project are evaluated.
The final product is evaluated according to precisely defined criteria, but also the "way" by
which the student has reached the final exact according to the applied criteria (Table 4.2.). New
for the Bulgarian educational system is the three-component assessment — self-assessment,
team, teacher. It implies skills of self-criticism and self-evaluation, at the expense of the
student's final assessment. In the experiment, there was a tendency for maximum student self-
assessment, regardless of the result achieved and the clearly unfulfilled criteria — such as
meeting the deadline (Fig. 4.11).

The main advantage of PBL is the teamwork of students. In this particular case, the
following problems related to teamwork were distinguished: refusal to work in a team,
expulsion of a team member, non-fulfillment of the individual tasks of team members and
taking them over by others, incorrect assessment of the team (in consideration with friendly and
unfriendly biases), division into “capable and unable" coalitions of students, spoiling friendly
relations and others.

Measures taken by the teacher, in this case in the role of mentor and facilitator to
overcome the difficulties in the implementation of PBL are:

o further clarification of the nature and benefits of the project-based method;
e additional motivation, individual consultations and support;

e Conversation with a class teacher;

e risk of poor evaluation.

The problems encountered during the experiment were overcome and the training was
completed successfully. This is confirmed by the positive assessment of the management of
PSS "Drujba™ — Sofia with their invitation to share good practices in school education to the
pedagogical staff of the school in Sofia and the one in Plovdiv.

A key indicator of the benefits of implementing project-based learning is the higher
results of learners shown in Figure 4.12.
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Figure 4.12. Average score from a written test in a traditional method and a project-based training
method on the same section.
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As | mentioned above, the experiment was carried out in the academic year 2021 - 2022
for a period of one month (February), in the subject Geography and Economics in sections
Population; Villages; Government in two 10 classes.

Figure 4.12 presents data on the average score of six different 10th classes for the period
of three school years placed on the specific section. The columns in blue on the chart represent
the grades from the 2019-2020 school year, when the training was conducted using the
traditional training method and the grades were obtained by written testing. The average score
of both classes is in the range 4.50 — 5.00 (Good).

In the diagram in Figure 4.12, the columns in yellow represent the average marks from a
written test, after completing the section taught using traditional teaching methods, but in an
electronic environment in the 2020-2021 academic year. The average grade is higher than that
of the previous year — in the range 5 — 5.50 (Very good). The increased average score may be
due to e-learning during this period. Verification and control of knowledge in an electronic
environment show a higher average grade in all disciplines in upper secondary education. This
topic is controversial and is the subject of numerous studies, but in my opinion, a major factor
for higher success in electronic exams is the low level of control by the teacher.

The last two columns of the diagram in Figure 4.12 present the average grade of two
classes of project activity by the PBO method, after completing the section, in face-to-face form
of education in the academic year 2021 — 2022. The average grade is higher than that of the
previous two years — in the range 5.50 — 6.00 (Excellent). From this comparative diagram we
can conclude that in this case, project-based training gives a better result, with a pronounced
difference and trend Good — Very Good — Excellent (Figure 4.13).
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Figure 4.13. Average score from written testing in traditional method and project-based training
method on the same section over three school years.

This upward trend in the average grades of the classes is maintained in the annual
assessments. The average annual grades are over 5, in the column Very good and Excellent
according to the six-point evaluation system. This shows that, even on just one section, project-
based training carried out has an impact on the final annual assessment of learners (Figure 4.14).
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Figure 4.14. Average annual assessment in Geography and Economics of 10th grade over a period of
three years.

After the end of the experiment, an anonymous survey was conducted among students in
grades 10A and 10B from the 2021-2022 school year, through Google Forms. The results of
the survey showed (see Appendix 2 of the Dissertation):

*95% of students would study by the project-based learning method and by another
subject (answer to question 2 of the questionnaire);

*The main advantage of PBL compared to the traditional one is its interdisciplinarity
(answer to question 3 of the questionnaire — Appendix 2 of the Dissertation). While students
are working on the project, they use knowledge and skills from many other subjects, such as
Information Technology, Bulgarian Language and Literature, History and Civilizations,
Biology and SA, etc.

*Project work implies the use of a larger volume of educational resources. In recent years,
electronic resources have been preferred by learners. This is also shown by the survey, in
response to questions 8 and 9.

« In project-based learning, the use of ICT is a basic necessity, as technology supports
every stage of the planning, implementation and presentation of project work. We can even say
that PBL is not only a competence-based method of active learning, but that it is also a
technology-based method.

From the specific experiment we can conclude that all advantages of PBL can only be
manifested when the method is correctly applied. Otherwise, these advantages can become
disadvantages. The solution of the problems arising in the application of the method require
rethinking and adaptation to a specific socio-cultural environment and educational system. This
is largely the responsibility of the tutor and reflects his or her training, skills and willingness to
apply the project-based method.
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CONCLUSION

Information technology plays a major role in the development of modern education. The
research and development carried out in the dissertation proves the wide application of ICT in
every aspect of the educational process. Technology is at the heart of modern educational
resources, innovative methods integrated into teaching and learning processes, overall
administration and management of education. The use of information and communication
technologies also changes the role of the teacher, as well as communicating and connecting
with learners.

In the dissertation, research on basic problems in contemporary Bulgarian and world
education was conducted. The discussed problem areas are related to the integration of ICT in
the educational process - design and development of systems and educational platforms, ICT
for the application of project-based learning, development of e-educational resources and
technologies for e-education. Research and development in the dissertation contributes to
supporting educators and improving the quality of the educational process.

A specialized web-based application platform for the project-based method has been
developed. A specialized software architecture for the platform has been developed, which
guarantees maximum performance, high safety and expansion and upgrade capabilities. The
platform has developed and integrated an interactive assistant to support the work of teachers
in the process of creating and managing project-based lessons, allowing the use of various
digital resources and enabling the application of other educational methods and technologies in
different combinations.

With regard to educational resources, three developments are presented. The first
development is related to the creation of simulation models of robots and sensors. These models
are open source and can be modified and applied in different courses. The second development
presents the capabilities of stimulation software with application in electronics. It gives realistic
results and is reliable to operate. The third development is a sample lesson based on PBL and
upgrade capabilities. These resources can be used in various trainings and serve to create new
project-based lessons.

Future research on the subject of the dissertation includes research and development of
various ICT-based applications to improve other innovative methods and technologies in
education.
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Contributions to dissertation

In view of the work carried out in the dissertation and the results obtained in the course of
the research and outlined above, the following scientific and applied contributions can be
formulated:

A model of a system for the implementation of project-based training has been
developed, which allows to improve the skills of learners in a given subject area;

A project-based lesson has been developed using an innovative method Flipped
classroom and augmented reality, which allows a numerical assessment of the skills of
the learners;

A model of an automated interactive assistant integrated into the project-based learning
application system has been developed, which assists teachers in creating project-based
lessons;

Digital educational resources for robot simulation and control have been developed,
which are used in algorithm validation and testing and robotics training;

An empirical comparison of learners' success with and without applying the developed
model for project-based learning has been made. The results show an increase in
learners' success in using the developed model.

Thanks

I would like to thank my supervisor prof. Dr. Dimitar Karastoyanov, for the fruitful

collaboration, for all the advice and constructive criticism he made.

Thanks to Assoc. Dr. Denis Chikurtev for the methodological assistance, advice and

recommendations, without which this dissertation would not have happened.

Abstracts of Dissertations 4 (2023) 4-43



36 Ava Chikurteva

Publications of the doctoral student on the topic of the dissertation

Scientific publications in publications indexed in WoS, Scopus:

1. Chikurteva A., Chikurtev D., Model of Project-Based Learning Platform. 55th
International Scientific Conference on Information, Communication and Energy
Systems  and Technologies, IEEE, 2020, ISBN:978-1-7281-7144-9,
DOI:10.1109/ICEST49890.2020.9232753.

2. Chikurteva, A., Spasova, N., Chikurtev, D., E-learning: technologies, application and
challenges. 29-th International Scientific Conference "Electronics™ - ET2020, IEEE,
2020, ISBN:978-1-7281-7427-3, DOI:10.1109/ET50336.2020.9238176.

Scientific publications in peer-reviewed thematic journals and collections issued by
national academic publishers:

3. Chikurteva, A. Multimedia in education. Problems of Engineering Cybernetics and
Robotics, 71, Prof. Marin Drinov Publishing House of Bulgarian Academy of Sciences,
2020, ISSN:0204-9848, 27-34.

4. Chikurtev, D., Karastoyanov, D., Chikurteva, A. HWHOBaTuBHH TEXHOJIOTHH 3a
AUTruTaJIn3alus Ha 00exTH oT KYJITYPHO-UCTOPHUYCCKOTO HACIICACTBO C IIPUIIOKCHUEC B
o0pa3oBaHMETO B TIOMOII HAa XOpa C YBpPEIEHO 3pEHHE. ,,ABTOMATH3aIlUs Ha
JTUCKPETHOTO  mpousBoacTBO™, 3, Texauveckusi yHuBepcuter-Codus, 2021,
ISSN:2682-9584, 149-154.

Scientific publications at international conferences in Bulgaria, issued by national
academic publishers:

5. Chikurteva, A. Pons na I1BO B enekrponnoTo o0yuenue. ‘Robotics, Automation and
Mechatronics’ 20 RAM 2020, Prof. Marin Drinov Publishing House of Bulgarian
Academy of Sciences, 2020, ISSN:1314-4634, 39-44.

6. Chikurteva, A. M3non3Bane Ha CUMYJIAIIMOHHNA MOJEIM Ha poOOTH B 0Opa3oBaHUETO.
‘Robotics, Automation and Mechatronics’ 21 RAM 2021, Prof. Marin Drinov
Publishing House of Bulgarian Academy of Sciences, 2021, ISSN:1314-4634, 55-61.

Abstracts of Dissertations 4 (2023) 4-43



10.

11.

12.

13.

INFORMATION AND COMMUNICATION TECHNOLOGIES IN EDUCATION 37

Bibliography

Aboud, F. (2020). The effect of E: Learning on EFL teacher identity. International
Journal of English Research, 6(2), 22-27.

Al-Husseiny, N. (2019). Using ICT in inclusive learning programs for Persons with
Disabilities and its impact on their lives.

Ametova, O. R., & Mustafoeva, N. I. (2020). The benefits and drawbacks of online
education for law students in higher educational institutions. ISJ Theoretical &
Applied Science, 12(92), 61-63.

Aragjo, R. P., & de Medeiros, F. P. A. (2020, June). Requirements Elicitation and
Specification for Educational Technology Development: A Systematic Literature
Mapping. In 2020 15th Iberian Conference on Information Systems and Technologies
(CISTI) (pp. 1-6). IEEE.

Ardiny, H., & Khanmirza, E. (2018, October). The role of AR and VR technologies in
education developments: opportunities and challenges. In 2018 6th RSI International
Conference on Robotics and Mechatronics (IcCRoM) (pp. 482-487). IEEE.

Arora, A. K., & Srinivasan, R. (2020). Impact of pandemic COVID-19 on the
teaching—learning process: A study of higher education teachers. Prabandhan: Indian
journal of management, 13(4), 43-56.

Barak, M., & Yuan, S. (2021). A cultural perspective to project-based learning and the
cultivation of innovative thinking. Thinking Skills and Creativity, 39, 100766. Bates,
A. T. (2005). Technology, e-learning and distance education. Routledge.

Beier, M.E., Kim, M.H., Saterbak, A., Leautaud, V., Bishnoi, S. and Gilberto, J.M.,
2019. The effect of authentic project- based learning on attitudes and career aspirations
in STEM. Journal of Research in Science Teaching, 56(1), pp.3-23.

Bell, S. (2010). Project-based learning for the 21st century: Skills for the future. The
clearing house, 83(2), 39-43.

Borissova, D., Ivanova, T., Buhtiarov, N., Naidenov, N., Rasheva-Yordanova, K.,
Yoshinov, R., ... & Garvanov, I. (2022, May). Application of Information Technology
in the Teaching of Mathematics when Study of 2D Geometric Shapes. In 2022 45th
Jubilee International Convention on Information, Communication and Electronic
Technology (MIPRO) (pp. 638-643). IEEE.

Budnyk, O., & Kotyk, M. (2020). Use of information and communication technologies
in the inclusive process of educational institutions.

Chikurtev, D, Rangelov, I, Yovchev, K, Chivarov, N. Communication system for
remote control of service robots. IFAC-PapersOnLine, 52, Elsevier, 2019, ISSN:
24058963, 192-197

Chikurtev, D., 2020, October. Mobile Robot Simulation and Navigation in ROS and
Gazebo. In 2020 International Conference Automatics and Informatics (ICAI) (pp. 1-
6). IEEE

Abstracts of Dissertations 4 (2023) 4-43



38 Ava Chikurteva

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.
28.

Chikurtev, D., Yovchev, K., & Chikurtev, E. (2016). Design and functionality of Web
User interface for control of service mobile robot through the Internet. Problems of
Engineering Cybernetics and Robotics, 67, 51-60.

Chikurteva, A., & Chikurtev, D. (2020, September). Model of project-based learning
platform. 1In 2020 55th International Scientific Conference on Information,
Communication and Energy Systems and Technologies (ICEST) (pp. 81-84). IEEE.

Choudhury, S., & Pattnaik, S. (2020). Emerging themes in e-learning: A review from
the stakeholders' perspective. Computers & Education, 144, 103657

Collins, A., & Halverson, R. (2018). Rethinking education in the age of technology:
The digital revolution and schooling in America. Teachers College Press.

Colvard, N. B., Watson, C. E., & Park, H. (2018). The impact of open educational
resources on various student success metrics. International Journal of Teaching and
Learning in Higher Education, 30(2), 262-276.

Costelha, H., & Neves, C. (2018, April). Technical database on robotics-based
educational platforms for K-12 students. In 2018 IEEE International Conference on
Autonomous Robot Systems and Competitions (ICARSC) (pp. 167-172). IEEE.

Dance, S. (2010). The influence of using the information and communications
technology in primary education. Procedia-Social and Behavioral Sciences, 2(2),
4270-4273.

De Sousa, L., Richter, B., & Nel, C. (2017). The effect of multimedia use on the
teaching and learning of Social Sciences at tertiary level: a case study. Yesterday and
Today, (17), 1-22.

Dicheva, D., Dichev, C., Agre, G., & Angelova, G. (2015). Gamification in education:
A systematic mapping study. Journal of educational technology & society, 18(3), 75-
88.

Digital Education Action Plan (2021-2027): https://education.ec.europa.eu/focus-
topics/digital-education/action-plan (accessed 27.10.2022).

Do Nascimento, L. M., Neri, D. S., do Nascimento, T., Yanaguibashi, E. A, S4, S., &
Gongalves, L. M. (2019, October). sBotics: Simulation applied for the practical
component of the Brazilian Robotics Olympiad. In 2019 Latin American Robotics
Symposium (LARS), 2019 Brazilian Symposium on Robotics (SBR) and 2019
Workshop on Robotics in Education (WRE) (pp. 487-491). IEEE.

Domenici, V. (2022). STEAM Project-Based Learning Activities at the Science
Museum as an Effective Training for Future Chemistry Teachers. Education
Sciences, 12(1), 30.

Erihovna, K. S. (2016). Distance learning: Its advantages and
disadvantages. International journal of professional science, (1), 71-74.

ESpark Learning: https://www.esparklearning.com (accessed 27.10.2022).

Esposito, J. M. (2017). The state of robotics education: Proposed goals for positively
transforming robotics education at postsecondary institutions. IEEE Robotics &
Automation Magazine, 24(3), 157-164.

Abstracts of Dissertations 4 (2023) 4-43


https://education.ec.europa.eu/focus-topics/digital-education/action-plan
https://education.ec.europa.eu/focus-topics/digital-education/action-plan
https://www.esparklearning.com/

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

INFORMATION AND COMMUNICATION TECHNOLOGIES IN EDUCATION 39

Faisal, M., Ahmad, S. A., & Ansari, U. (2015). Information and Communication
Technology in Dental Education: Benefits and Drawbacks'. International J. of
Multidisciplinary Approach and Studies, 2(2), 147-155.

Garcia, A. P., Fernandez, G. V., Torres, B. M. P., & Lopez-Pefa, F. (2011, October).
Educational autonomous robotics setup using mixed reality. In 2011 7th International
Conference on Next Generation Web Services Practices (pp. 452-457). IEEE.

Gasni, D., & Chandra, D. (2022, March). Project-Based Learning in an Element
Machine 11 Course: A Review. In 4th International Conference on Educational
Development and Quality Assurance (ICED-QA 2021) (pp. 136-140). Atlantis Press.

Gatesichapakorn, S., Takamatsu, J., & Ruchanurucks, M. (2019, January). ROS based
autonomous mobile robot navigation using 2D LiDAR and RGB-D camera. In 2019
First international symposium on instrumentation, control, artificial intelligence, and
robotics (ICA-SYMP) (pp. 151-154). IEEE.

Gegenfurtner, A., Schmidt-Hertha, B., & Lewis, P. (2020). Digital technologies in
training and adult education. International Journal of Training and
Development, 24(1), 1-4.

Georgieva, D., & Valchev, G. (2020). SPECIFIC FEATURES OF
INTERPERSONAL COMMUNICATION IN DEAF CHILDREN. Proceedings of
CBU in Social Sciences, 1, 81-87. https://doi.org/10.12955/pss.v1.51

Georgieva-Lazarova, S. "TexHomorus 3a u3rpakiaHe Ha y4eOHO ChAbPIKAHHE Upe3

M3MOJI3BaHE Ha EJIGKTPOHHU cpencTBa 3a oOyuenwue." Ilemarormyeckn anmanax 2
(2013): 134-162.

Gomez-del Rio, T., & Rodriguez, J. (2022). Design and assessment of a project-based
learning in a laboratory for integrating knowledge and improving engineering design
skills. Education for Chemical Engineers, 40, 17-28.

Gonzélez, Y. A. C., & Muhoz-Repiso, A. G. V. (2017, November). Educational
robotics for the formation of programming skills and computational thinking in
childish. In 2017 international symposium on computers in education (siie) (pp. 1-5).
IEEE.

Guajardo-Cuéllar, A., Vazquez, C. R., & Navarro Gutiérrez, M. (2022). Developing
Competencies in a Mechanism Course Using a Project-Based Learning Methodology
in a Multidisciplinary Environment. Education Sciences, 12(3), 160.

Gyurova, Viara. Why only pedagogical competence is not enough for the 21st century
teacher? Online Journal “Educational forum” Ne3/2018, 1-16.

Hamidi, F. et al. (2011). Information Technology in Education. — Procedia Computer
Science 3, 2011, p. 369 — 373.

Hernandez, A. M. (2020). Online learning in higher music education: Benefits,
challenges and drawbacks of one-to-one videoconference instrumental
lessons. Journal of Music, Technology & Education, 13(2-3), 181-197.

Abstracts of Dissertations 4 (2023) 4-43



40 Ava Chikurteva

42.

43.

44,

45.

46.

47.

48.

49,

50.

51.

52.

53.

54,

55.

Horvath, 1. (2018, August). Evolution of teaching roles and tasks in VR/AR-based
education. In 2018 9th IEEE International Conference on Cognitive
Infocommunications (CoglnfoCom) (pp. 000355-000360). IEEE.

Hrastinski, S. (2008). Asynchronous and synchronous e-learning. Educause quarterly,
31(4), 51-55.

Hrastinski, S. (2009). A theory of online learning as online participation. Computers
& Education, 52(1), 78-82.

Hsin, C. T., & Wu, H. K. (2022). Implementing a project-based learning module in
urban and indigenous areas to promote young children’s scientific practices. Research
in Science Education, 1-21.

Igbal, H., Parra-Saldivar, R., Zavala-Yoe, R., & Ramirez-Mendoza, R. A. (2020).
Smart educational tools and learning management systems: supportive
framework. International Journal on Interactive Design and Manufacturing
(1JIDeM), 14(4), 1179-1193.

Jones, C., & Ramanau, R. (2009). Collaboration and the Net generation: The changing
characteristics of first year university students.

Jordens, X., Wilmart, R., Garone, E., Kinnaert, M., & Catoire, L. (2022). A Project-
Based Learning Approach for Building an Affordable Control Teaching Lab: The
Centrifugal Ring Positioner. IEEE access, 10, 4907-4918.

Kaewsaiha, P., & Chanchalor, S. (2021). Factors affecting the usage of learning
management  systems in  higher education. Education and Information
Technologies, 26(3), 2919-2939.

Kapur, R. (2019). The Significance of ICT in Education. IOSR Journal of Research
and Methods, 7(3), 43-49.

Karastoyanov, D., Chikurtev, D., Gyoshev, S., Chikurteva, A., & Stoimenov, N. (2020,
November). Advanced ICT for Access of Visual Impaired People to Computers,
Knowledge, Education and Culture. In 2020 18th International Conference on
Emerging eLearning Technologies and Applications (ICETA) (pp. 290-295). IEEE.

Karastoyanov, D., Stoimenov, N., & Gyoshev, S. (2019). Innovative Approach for 3D
Presentation of Plane Culturally-Historical Objects by Tactile Plates for
Disadvantaged Users (low-sighted or visually impaired). In MATEC Web of
Conferences (Vol. 292, p. 03004). EDP Sciences.

Karastoyanov, D., Stoimenov, N., & Gyoshev, S. (2019). Methods and means for
education of people with visual impairments. IFAC-PapersOnLine, 52(25), 539-542.

Kartika, R., Rahman, A., & Iswardi, I. (2022, March). The Effectivity and Efficiency
of Project Based Learning in Achieving Student’s Expected Learning Outcome (A
Case Study of Vocational School Students). In 4th International Conference on
Educational Development and Quality Assurance (ICED-QA 2021) (pp. 217-221).
Atlantis Press.

Khetarpal, A. (2014). Information and communication technology (ICT) and
disability. Review of market integration, 6(1), 96-113.

Abstracts of Dissertations 4 (2023) 4-43



56.

S7.

58.

59.

60.

61.
62.
63.

64.
65.

66.

67.

68.

69.

70.

71.

INFORMATION AND COMMUNICATION TECHNOLOGIES IN EDUCATION 41

Khilya, A., & Korol, A. V. (2021, May). Features of the use of ICT in Speech Therapy
Practice of Preschool Institutions. In SOCIETY. INTEGRATION. EDUCATION.
Proceedings of the International Scientific Conference (Vol. 5, pp. 351-359).

Kholid, M. N., Pradana, L. N., Maharani, S., & Swastika, A. (2022). GeoGebra in
Project-Based Learning (Geo-PJBL): A dynamic tool for analytical geometry course.
JOTSE, 12(1), 112-120.

Koubaa, A. (Ed.). (2017). Robot Operating System (ROS) (Vol. 1, pp. 112-156).
Cham: Springer.

Kryeziu, S. A., Avdiu, T. A, & Avdiu, A. (2021). Examining the Teachers,
Administrators and Parents View on Drawbacks of Technology Use in
Education. Ilkogretim Online, 20(2).

Larmer, J., & Mergendoller, J. R. (2010). Seven essentials for project-based
learning. Educational leadership, 68(1), 34-37.

Lazarov, L., & Georgieva-Lazarova, S. (2016). Education and Technologies.
Lazarov, L., & Georgieva-Lazarova, S. (2017). Internet Technologies in Education.

Lazarov, L., & Georgieva-Lazarova, S. (2017). Teacher preparation for a lesson using
information and communication technology.

Littlefield, J. (2016). What’s the difference between e-Learning and distance learning.

Loncke, F. T., Campbell, J., England, A. M., & Haley, T. (2006). Multimodality: A
basis for augmentative and alternative communication—psycholinguistic, cognitive,
and clinical/educational aspects. Disability and Rehabilitation, 28(3), 169-174.

Lopez, L. F., Ferrandis, E. M., Castillo, A. G., & Palomino, S. V. (2021). PROBLEM-
AND PROJECT-BASED LEARNING IN CONSERVATION-RESTORATION
TRAINING PROGRAMS. In ICERI2021 Proceedings (pp. 969-976). IATED.

Lucattini, P., Jayousi, S., Martinelli, A., Mucchi, L., & Lombardi, G. (2019, October).
Social inclusion for children with disabilities: The role of ICT in play and
entertainment activities. In EAI International Conference on Body Area Networks (pp.
281-300). Springer, Cham.

Maebara, K., Yamaguchi, A., Suzuki, T., & Imai, A. (2022). A qualitative study on
the function of information and communication technology utilization in teaching
students with intellectual disabilities: Implications for techniques of teaching/job
coaching. Journal of Intellectual Disability-Diagnosis and Treatment, 10(1), 13-20.

Malin, Joel R., and Gul Muhammad Rind. *Making the case for project-based learning:
An examination of research evidence translation and mobilisation in education."
Review of Education 10.1 (2022): e3330.

Marin, D. P. (2014). Information and communications technology: In the 21st century
classroom. Walter de Gruyter GmbH & Co KG.

Medina-Garcia, M., Higueras-Rodriguez, L., Garcia-Vita, M. D. M., & Dofia-Toledo,
L. (2021). ICT, Disability, and Motivation: Validation of a Measurement Scale and
Consequence Model for Inclusive Digital Knowledge. International Journal of
Environmental Research and Public Health, 18(13), 6770.

Abstracts of Dissertations 4 (2023) 4-43



42 Ava Chikurteva

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

Mikkili, S., Panda, A.K. and Prattipati, J., 2015. Review of real-time simulator and the
steps involved for implementation of a model from MATLAB/SIMULINK to real-
time. Journal of The Institution of Engineers (India): Series B, 96(2), pp.179-196

Mirkholikovna, D. K. (2020). Advantages and disadvantages of distance
learning. Hayka u oopa3oBanue cerosus, (7 (54)), 70-72.

Mursid, R., Saragih, A. H., & Hartono, R. (2022). The Effect of the Blended Project-
Based Learning Model and Creative Thinking Ability on Engineering Students'
Learning Outcomes. International Journal of Education in Mathematics, Science and
Technology, 10(1), 218-235.

Mustaji, Siti Masitoh, and Hirnanda Dimas Pradana. "Development of hybrid project-
based learning in State University of Surabaya.”" Innovation on Education and Social
Sciences. Routledge, 2022. 11-18.

Mustapha, 1., Van, N. T., Shahverdi, M., Qureshi, M. I., & Khan, N. (2021).
Effectiveness of digital technology in education during COVID-19 Pandemic. A
bibliometric analysis.

Novak, A. M., & Krajcik, J. S. (2019). A case study of project-based learning of middle
school students exploring water quality. The Wiley Handbook of Problem-Based
Learning, 551-572.

O’Lawrence, H. (2005). A review of distance learning influences on adult learners:
advantages and disadvantages. In Proceedings of the 2005 Informing Science and IT
Education Joint Conference.

Paunova-Hubenova, E., Terzieva, V., & Todorova, K. (2019, September). The Role of
ICT in Teaching Processes in Bulgarian Schools. In 2019 29th Annual Conference of
the European Association for Education in Electrical and Information Engineering
(EAEEIE) (pp. 1-6). IEEE.

Peachey, N. (2022). “Project-Based Learning”, Oxford University Press, Retrieved
from https://www.oup.es/sites/default/files/2022-
03/0OUP_Focus_Project%20Based%20Learning_%20highres.pdf

Petrov, P. D., & Atanasova, T. V. (2020). The Effect of augmented reality on students’
learning performance in stem education. Information, 11(4), 2009.

Petrov, P., & Atanasova, T. (2020). Developing Spatial Mathematical Skills Through
Augmented Reality and Geogebra. In ICERI2020 Proceedings (pp. 5719-5723).
IATED.

Petrov, P., & Atanasova, T. Digital Twins with Application of AR and VR in Livestock
Instructions. Problems of Engineering Cybernetics and Robotics, vol. 77, pp. 39-50,
2021.

Peytcheva-Forsyth, R., & Yovkova, B. (2015). How students' experience in e-learning
affects their judgements about the quality of an online course. International Journal of
Human Capital and Information Technology Professionals (IJHCITP), 6(1), 14-25.

Abstracts of Dissertations 4 (2023) 4-43



85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

INFORMATION AND COMMUNICATION TECHNOLOGIES IN EDUCATION 43

Podgorska, Marzena, and Iwona Zdonek. "Sustainable Technologies Supported by
Project-Based Learning in the Education of Engineers: A Case Study from
Poland.” Energies 15.1 (2022): 278.

Pushpanathan, T. (2012). The role of a teacher in facilitating e-learning. Journal of
Technology for ELT, 2(2), 1-4.

Ramirez-Montoya, M. S., Anton-Ares, P., & Monzon-Gonzalez, J. (2021).
Technological Ecosystems That Support People With Disabilities: Multiple Case
Studies. Frontiers in Psychology, 12, 633175.

Rudyk, O.Y. and Gonchar, V.A., 2020. The impact of the SolidWorks Simulation
network quality on the accuracy of the calculations.

Rueda, M. M., & Cerero, J. F. (2019). Main barriers to ICT teacher training and
disability. Research in Social Sciences and Technology, 4(2), 96-114.

Saad, A., & Zainudin, S. (2022). A review of Project-Based Learning (PBL) and
Computational Thinking (CT) in teaching and learning. Learning and Motivation, 78,
101802.

Sagita, M., & Khairunnisa, K. (2020). E-Learning for educators in digital era
4.0. Budapest International Research and Critics Institute (BIRCI-Journal):
Humanities and Social Sciences, 3(2), 1297-1302.

Santos-Hermosa, G., Ferran-Ferrer, N., & Abadal, E. (2017). Repositories of open
educational resources: An assessment of reuse and educational aspects. International
Review of Research in Open and Distributed Learning: IRRODL, 18(5), 84-120.

Schmid, E. C. (2008). Potential pedagogical benefits and drawbacks of multimedia use
in the English language classroom equipped with interactive whiteboard
technology. Computers & Education, 51(4), 1553-1568.

Shin, N., Bowers, J., Krajcik, J., & Damelin, D. (2021). Promoting computational
thinking through project-based learning. Disciplinary and Interdisciplinary Science
Education Research, 3(1), 1-15.

Skocheva-Antonova, M. S. (2020). MubopMaMoOHHUTE TEXHOJIOTHH KaTO CPEACTBO U
METOJ] 32 OBJIJSIBAaHC HA TPAMAaTUYECKHd NpPaBWJIHA ped OT Jelara B HAYAIHOTO
yumunie. ['ogumank  Ha  Illymenckus yuuBepcureT ,Enuckon KoHcTanTHH
IMpecnaicku . Tlemarornvecku dakynrer, 24(1), 586-592.

Solomon, G. "Project-based learning: A primer.”" TECHNOLOGY AND LEARNING-
DAYTON- 23.6 (2003): 20-20.

Spasova, N., Bogdanov, S., & Chikurteva, A. (2021, May). Opportunities for Online
Engineering Training in Electronics. In 2021 12th National Conference with
International Participation (ELECTRONICA) (pp. 1-4). IEEE.

Stendal, K. (2012). How do people with disability use and experience virtual worlds
and ICT: A literature review. Journal for Virtual Worlds Research, 5(1).

Strobel, J., & Van Barneveld, A. (2009). When is PBL more effective? A meta-
synthesis of meta-analyses comparing PBL to conventional classrooms.
Interdisciplinary journal of problem-based learning, 3(1), 44-58.

Abstracts of Dissertations 4 (2023) 4-43



44 Ava Chikurteva

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.
115.

Sywyi, M., Mazbayev, O., Varakuta, O., Panteleeva, N., & Bondarenko, O. (2022).
Distance learning as innovation technology of school geographical education. arXiv
preprint arXiv:2202.08697.

Terzieva, V., Paunova-Hubenova, E., Dimitrov, S., & Boneva, Y. (2018, September).
ICT in STEM Education in Bulgaria. In International Conference on Interactive
Collaborative Learning (pp. 801-812). Springer, Cham.

Toskova, A. T., Doychev, E. H., & Toskov, B. P. (2016). An idea for extension of the
virtual educational space for lifelong learning. KOMITIOTbPHU HAVKHU U
KOMYHUKAIINH, 5(4), 35-38.

Toskova, A., Toskov, B., Stoyanov, S., & Popchev, 1. (2019). Genetic Algorithm for
a Learning Humanoid Robot. Comptes rendus de 1’Académie bulgare des
Sciences, 72(8).

Totseva, Y. R. (2016). Project—based learning—technology and capabilities for use in
Bulgarian schools. Reports Awarded with “Best Paper” Crystal Prize, 303-308.

Tsai, S., & Machado, P. (2002). E-Learning Basics: Essay: E-learning, online learning,
web-based learning, or distance learning: unveiling the ambiguity in current
terminology. eLearn, 2002(7), 3.

Turnbull, D., Chugh, R., & Luck, J. (2020). Learning Management Systems, An
Overview. Encyclopedia of education and information technologies, 1052-1058.

Tzanova, S. S., & Radonov, R. I. (2019, September). Evaluation of Multimedia
Learning Materials in Microelectronics. In 2019 IEEE XXVIII International Scientific
Conference Electronics (ET) (pp. 1-4). IEEE.

Valchev, G. (2019). I'oToBHOCT Ha oAKpeTIsIIIaTa cpea (YIuTer) 3a MpruooIaBamio
oOpa3oBaHWe Ha YYEHHUIIM CBC CIHEIUATHH O0O0pa30BaTeIHM TOTPEOHOCTH B
obmoo0pazoBarenHoTo yurmiie. [legaroruka, 91(3), 343-350.

Van den Heuvel, R. J., Lexis, M. A., Gelderblom, G. J., Jansens, R. M., & de Witte,
L. P. (2016). Robots and ICT to support play in children with severe physical
disabilities: a systematic review. Disability and Rehabilitation: Assistive
Technology, 11(2), 103-116.

Vlasenko, L., & Bozhok, N. (2014). Advantages and disadvantages of distance
learning.

Yordanova, M. (2021). MexaykyiTypHa KOMYHHKAIUsi W JUTUTAIA3ALUS B
obpaszoBanuero. Yyxpoe3ukoBo ooyuenue, 48(1), 91-95.

Yusmaniar, Y., Sudrajat, R. T., & Mustika, 1. (2022). The Effectiveness of Learning
to Write Explanation through a Scientific Approach Using Project-Based Learning.
Budapest International Research and Critics Institute (BIRCI-Journal): Humanities
and Social Sciences, 5(1), 2717-2723.

Zhang, D., Zhao, J. L., Zhou, L., & Nunamaker Jr, J. F. (2004). Can e-learning replace
classroom learning? Communications of the ACM, 47(5), 75-79.

EBponeiicka kBanudukanmronsa pamka (EKP)

3aKOH 3a NpeTyYMIHIIHOTO U YUUIHITHOTO oOpa3oBanue -2016 1.

Abstracts of Dissertations 4 (2023) 4-43



116.

117.

118.

119.

120.

121.

122.
123.

124,

125.

126.

127.

128.

129.

INFORMATION AND COMMUNICATION TECHNOLOGIES IN EDUCATION 45

Kupsixosa, I'., ,,JHCTpyMeHTH 3a cb3JaBaHe Ha OOpa30BaTENHU IPHIOKEHHUS C
nobaseHa peanHoct™, EnekrponHo crimcanue ,,Ilegarornaecku popym™ 6poii 4, 2018,
ISSN: 1314-7986, DOI: 10.15547/PF.2018.026 10

Koxyxaposa, I'., UBanoa, /1. , Jlugaxktuuecku mozen 3a npuwioxenne Ha UKT B
oOpaszoBanuero* EnextponHo cnucanue [lenarornuecku gopym, (2015) bpoii 4, DOI:
10.15547/PF.2015.035

JlazapoB, JI. (2011). PasButme Ha UHPOPMALMOHHUTE CpeICTBA  3a
oOyuenwue. [lenarornveckn anmanax, (2), 94-103.

Jlazapos, JI. (2016). Undopmarnmonnu cuctemu B obpazoBanueto. Universitetsko
izdatelstvo" Sv. sv. Kiril 1 Metodii".

MnanenoBa, M., bpe3un, b, Ilpeau3BukaTencrBa npu NPUIIOKEHUE HAa HKT B
00y4eHHETO Ha ,,[IOKOJICHUETO Ha COIMATHUTE MPEXH , YIpaBJIeHUE U YCTOWYUBO
pasButue 4/2013 (41), 108 -113

Hanmonanna kBanudukannonHa pamka Ha Penyonuka bearapus
Hammonanna ctparerus 3a BpBexaane Ha MKT B 6barapckure yunnuma — 2005 T.

[TaBnoBa, M. (2006). UndopmaninoHHUTE TEXHOJIOTUU B 0Opa30BaTENHUS MPOILIEC:
€BOJTFONMS KbM HOBO Ka4eCTBO Ha 00Pa30BAHHUETO.

[lerpoBa, M., [IlerpoBa, WM. "Uurerpupane Ha UHOOPMALUOHHUTE U
KOMYHUKAIIMOHHUTE TEXHOJIOI'MU B HauyaJHUs €Tall Ha OCHOBHAaTa oOpa3oBaTeliHa
crenen." B. TepuoBo 1 (2007): 225-229.

Crpareruss 3a e(eKTHBHO TMpHJIaraHe Ha HWHPOPMAIMOHHH W KOMYHHUKAIIHOHHH
TEXHOJIOTHH B 00pa30BaHUETO M HaykaTa Ha PenmyOnuka beiarapus (2014-2020r.)

Tep3uesa, B., Togopona, K., & Kangemora-Kamaposa, I1. (2016). IlpenogaBane upe3
TEXHOJIOTUU—CIIOICTICHUAT OMUT Ha Obirapckute yuntenu. In COopHUK ¢ T0KIaau Ha

Mex. koHd." ObpazoBanueTo B HHGOpMaIOHHOTO 00mmecTBo", ITmoBaus, ctp (Pp.
185-194).

Tpudonos, P., & Ilamosa, I'. (2017) [Ipunoxkenne Ha METOIUTE HA U3KYCTBEHUS
HMHTENEKT B poboTukara Application of artificial intelligence methods in robotics.

ankos, C., & BoitnoxoBcka, B. (2014). Ponsara Ha chBpeMeHHUTE WH(DOPMALIMOHHH
o0Opa3oBaTeNHU TEXHOJIOTUU 32 MOBUILIABAHE MOTHUBAIMATA HAa oOyuaemute. Hayunu
TPYJOBE Ha PYCEHCKHUsl YHUBEPCUTE, 53.

[onoga, T. (2011). MudpopmanmonHaTa rpaMOTHOCT—KITFOYOB (HaKTOp 32 €hEKTUBHO
oOyuenne. Hanimonanna crparerus 3a BpBexaane Ha KT B ObJarapckute y4uiuiia.
HoctbnHa Ha: https://www. president. bg/docs/1352306506. pdf. ITocereno na, 30,
2021.

Abstracts of Dissertations 4 (2023) 4-43



BbJITAPCKA AKAOEMUA HA HAYKHUTE

ABTOPE®EPAT HA OUCEPTALUA

3a IPUCHKIaHe HA 00pPa30BaTe/IHA U HAYYHA CTEleH “AOKTOpP” mo
JAOKTOpCcKa nporpamMa “KoMIIOTHPHH CHCTEMHU, KOMILIEKCH U Mpexu”

WH®OPMALUOHHU U KOMYHUKALIMOHHU
TEXHONOIM 1 B OBPA3SOBAHUETO

Aesa Axmed Yukypmeea

PvkoBoguTen: [Npod. umutbp KapactoaHos

Hay4Ho Xypwu:

[Mpod. Togop CTonnos
[Mpodb. JTrobomunp Oumutpos
[Mpodp. PymeH iBaHoB

[lou. N'eH4yo Bbryes

[ou. TataHa ATaHacoBa

VHCTUTYT NO MHPOPMaAaLNOHHU U
KOMYHUKaLMOHHU TEXHONOIMun

Cekuus ,,PasnpeneneHn MtHPopMaLMOHHN U




45 Asa Yuxypmesa

YBOJI

Paszsutnero na UKT npe3 mocnennute ABe AeceTuineTrs PyHIaMEHTATHO TpaHChOpMUpa
oOpa3zoBanueTo. M3rpaxmaaHeTo Ha TOTOBU 3a OBICIIETO OOpAa30BATEIIHM CHCTEMHU H3UCKBA
WHTETPUPAHE HA WHOBATHMBHU METOAW M TEXHOJOTHMU Ha OOydYeHHWE, ChUYCTAHH C JOCTHITHU
JUTUTATHA 00pa30BaTeHM pECYpCH, KOHWTO JaBaT BB3MOXKHOCT 3a YJCCHSABaHE Ha
MPETOIaBAaHETO M YUYEHETO U MOJ00psBaHE Ha PE3YITaTUTE OT 00pa30BaHUETO.

B 1031 Tpya ca 3acernatu oCHOBHU Npo0ieMH Ha 0Opa3oBaHueTo Ha 21 BEK, CBbP3aHU C
pomsta u wmsacroto Ha WMKT B oOpa3oBanumero, MpeAMMCTBATa M HEIOCTATHIUTE Ha
€JIEKTPOHHOTO 00yUYeHHUe, Hy ) JaTa OT HEMPEKHCHATO YChBBPIICHCTBAHE 3HAHUATA U YMEHUSTA
Ha YYHUTEINTE, HyXJaTa OT HHTETPUPAHETO HAa WHOBATUBHU METOAM Ha OOydYeHHE, siCHa
METOOJIOTHsI TPH BBBEXKIAHETO UM M POJITA HA CUCTEMUTE 32 YIIpaBJeHHuE Ha 00pa30BaHUETO,
crienuaIu3upaHuTe 00pa3oBaTeHU MIATHOPMH U MPUIIOKECHHUSL.

Hacrosiiara mucepraiionna padoTa € CTpyKTypUpaHa KakTo CIie/iBa:

B I'maBa 1 e nanpasen o030p, ananu3 u cucremaruszanus Ha KT B oOpa3oBaHuero.
AHanmu3upaH € TpoIechT HAa HMHTETrpanus Ha HWH(OOPMAIMOHHUTE W KOMYHHUKAIMOHHHU
TEXHOJIOTUHU B 00pPa30BaHUETO MPE3 MOCIESTHUTE ABAICCET TOANHN. AHATM3UPAHO € PA3BUTHETO
n pomsta Ha UKT B oOpazoBanmeTo, MpeauMCcTBaTa M HEAOCTATHIIMTE NMPU M3MOJI3BAHETO HA
WHOBAaTUBHU TEXHOJIOTMH B 00y4yeHueTo. HampaBeH € 0030p Ha MHOBATHMBHU METOIU H
TEXHOJIOTUH, BHEAPEHU B 00Opa30BaHUETO.

I'maBa 2 mpencraBst u3cieaBaHe HA METOAM M TEXHOJIOTHH 3a O0yUEHHE B €JICKTPOHHA
cpena. MzcnenBanu ca MyJaTUMEIUIHHN TEXHOJIOTUH | TIATGHOPMH, U3IIOI3BaHH 32 €JIEKTPOHHO
oOyuyenne B bwarapus. Mscneasann ca WHOBAaTMBHU METOJIM M TIOIXOIW Ha OOydYeHHE,
0a3upaHu Ha TEXHOJIOTUH WJIH TTPEATIOaraily U3M0JI3BaHEeTO Ha TEXHOJIOTUU TIPU TTPUIIaraHEeTo
uM. [To-mmupoxo u3caeaBaHe € HampaBeHO Ha MPOSKTHO-0a3upaHus METO Ha 00ydeHUE, KOUTO
JlaBa BH3MOXKHOCT 33 ChUETaBaHE HAa HAKOJIKO PA3IMYHM WHOBATUBHU METOJU W TOJIXOIU W
M3M0JI3BaHETO HAa MHPOPMAIIMOHHU TEXHOJIOTHUH.

B TI'maa 3 e mnpencraBeHo pa3paboTBaHe Ha HWHGOPMAIMOHHU TEXHOJOTMH 32
npuiioxkenue Ha [IpoexkTHo-0a3zupaHo oOydyeHue B eIeKTpoHHa cpena. PazpaboTten e mojaen Ha
mnatdopma 3a [IbO u e npeacraBeno npuinokennero Ha UKT B pa3paboTeHHAT Mojen.
Pa3paborenn u mnoapoOHO oOMHMCAaHM ca HMHTEPAKTUBHUTE (YHKIUMU Ha MpeagoKeHaTa
wiargopma. Pa3paboreHa e cucrema 3a ympaBieHHE Ha CBhABPXKAHUETO U codTyepHa
apxuTekTypa. [IpeacraBeH € MOMOIIHHMK 3a aBTOMAaTU3HMpaHE Ha Ipolleca Ha Ch3/IaBaHE Ha
MIPOEKTHO-0a3upaH ypok B ye0-0azupaHa oOpazoBarenHa miaTdopma.

B I'maBa 4 e mpencraBeHO pa3paOoTBaHe U MPWIOKEHHE Ha CIEHUATH3UpPaHU
oOpa3oBaTeHu pecypcu 3a paboTa B eNeKTpOHHa cpena. Ponsta Ha eNeKTPOHHUTE
o0Opa3oBaTeNHu pecypcH 3a AUruTalHaTa TpaHncopmaius Ha oOpa3oBaHUETO € roisMa. ToBa
00ycaBst M TOJIIMOTO pa3HooOpasue OT COPTYEPHU HHCTPYMEHTH M IIPUIIOXKEHUS 3a Ch3IaBaHe
Ha uugpoBu pecypcu. B Tekymara riasa e nmpeactaBeH coTyep 3a Cbh3/laBaHEe Ha PECypcH B
obOmactra Ha poOOTHKATa W TPUIOKEHHUS 3a CUMYyJAIUs B eJIeKTpoHukara. PaspaboreH e
IPUMEPEH YpPOK MO METO/ia Ha NMPOEKTHO-0a3MpaHOTO 0OydyeHUE B ChUeTaHHE ¢ MHOBATHBEH
Meron OObpHaTa KiacHa cTas W U3IMOJ3BaHE HAa BHUpPTyallHa peanHocT. HampaBeH e
excriepuMeHT: [IpuokeHre Ha MPOeKTHO-0a3UpaHOTO 00yUeHHE B YUMIIUIIIHOTO 00pa3oBaHHeE.
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I'TABA 1. O030p, anaau3 u cucremarusauust Ha UKT B o0pasoBanuero.

1.1. BeBenenue.

[Ipe3 mocnennuTe TpUAECET rOIUHN 0Opa3oBaTenHaTa cucrema B bbiarapus ce o0HOBsIBa
u MOJICpHH3HpPA, ONUTBAUKH ce Ja TIOCTUTHC HHMBOTO Ha 3allaHUTC AbpPXKaBU, YaCT OT
EBponeiickusaT cpro3. Omie npeau na ctane wienka Ha EC (2007), bearapus nonara ycuums 3a
U3rpakJaHe Ha €JHa HOBa, KOHKYPEHTHOCIIOCOOHa M MojepHa oOpa3zoBaTelHa Cpena.
JIncaboHckara cpema Ha EBpomnetickust CoBet npe3 mapT 2000 1. ouepraBa npen EBponeiickus
CBI03 CTpaTernyeckara Ieil 1a ce MPEeBbpPHE B HA-KOHKYPEHTHOTO M JUHAMUYHO OOIIECTBO,
0azupano Ha 3HaHHs B cBera. Cpemata B bapcenona na Espomnetickust CeBet nipe3 mapt 2002
. IPEeNnoTBbpKaBa Ta3u BaXkHa pojis M JaBa MaHIAT 3a NpeBpbllaHeTo Ha EBpomneiickoro
oOpasoBanue 10 2010 r. B cBETOBEH CTaHIapT.

[Ipes 2014r. e npuer HOB aokymMeHT - Crparterust 3a e(QEeKTUBHO NpUJIaraHe Ha
MH(OPMALIMOHHU ¥ KOMYHUKAIIMOHHU TEXHOJIOTUHU B 00pa30BaHUETO U HaykaTa Ha PenmyOnuka
boearapus (2014-2020). OcHoBHara 11e11 Ha CTpaTerusra € a OCUIypy paBeH U I'bBKaB JIOCTHIT
10 00pa3oBaHue U HayuyHa WH(OpPMAIIKS 110 BCIKO BPEME U OT BCSIKO MSCTO - OT CTallMOHApEH
KOMITIOTBp, JIanTomn, Talner, MoOwieH TeidepoH. 3a MbpPBH IBT CE€ Ch3/JaBa €AUHHA
nH(pOpMaNMOHHA Cpena, OO0CTy)KBallla YYUIUITHOTO 00pa3oBaHUe, BUCIIETO 0Opa3oOBaHHE U
HaykaTa. HoBuTe TEeXHOIOTMM B MPENOJAaBAHETO 1€ HAMNpaBIT YPOLMTE IMO-MHTEPECHH U
aTpaKTUBHM, [IIe MOTUBUPAT YUEHUIIU U YUUTEIH.

Hapen cbc 3akona 3a npeaydnIUuIHOTO U YUYUIUITHOTO oOpazoBanue (3I1YO) - 2016r.
ca yTBBPACHH abpkaBHHUTE oOpa3zoBarenuu crannapty (JOC), yueOHM mI1aHOBE M TPOTpamy,
ce mpueMar M APYrd BaKHU NMPOTrpaMHM U CTpAaTervH, KOUTO HMMaT 3a IeJ1 J1a pa3BUBAaT U
YCHhBBPUICHCTBAT 00pa3oBaTeIHaTa CUCTEMA, Ja MOANOMaraT BbBEK/IaHETO, N3IOJI3BAHETO Ha
MH(OPMALIMOHHUTE W KOMYHUKAIIMOHHU TEXHOJOTHH B 00pa3oBaHUETO, A00IMkKaBallku
CTpaHaTa JI0 CBeTOBHOTO HMBO Ha pa3BUTHE B cepaTa Ha 00pa30BaHUETO U IU(POBU3ALIMITA.
Te3an nOKyMeHTH ca HW3rOTBEHHM B CHHXPOH C MEPCIEKTUBHUTE, 3aJ0XKEHH B aKTyaJlHU
CTpaTeruuecKy JOKyMEHTH Ha IJI00aIHO U eBPOIEHCKO HUBO, KOPECTIOHAUPAT C U3ITbIHEHUETO
Ha MMOETH aHTra)XUMEHTU Ha bbirapus 1o MexayHapoJIHU JTOTOBOPU B ChOTBETCTBHE C IIEIIUTE
3a yctoilunBo pasButue Ha OOH, mecrre npuopurera Ha EBpomneiickara komucus 3a 2019-
2024 r. — EBporneiickusT 3eneH nakt, EBpona nmoarorsena 3a mudposara epa, IkoHOMUKa B
uHTepec Ha xopara, [lo-cunna EBpomna Ha cBeTOBHATa ClieHa, Y TBBPKIaBaHE Ha €BPOMECHCKUS
HU HA4YMH Ha )KUBOT M HOB Tiachk 3a eBporeiickara JeMOKpalusl.

OT TO3M KpaThbK MCTOPUYECKH IMperjie]l Ha HAIMOHATHWUTE IPOrpamu, JOKYMEHTH U
3aKOHM MOXKEM Ja 3aKJIIOYdM, 4e OOpa3oBaTEIHUTE MOJMTUKK Ha Bbirapus mnoBuIaBaT
CTOMHOCTTa Ha OOpa30BaHMETO M CIOMAarar 3a YTBBPXKJaBaHE MY KaTO OCHOBEH ITbT 3a
MOCTUTAaHE HAa WKOHOMHYECKH MPOCIIEPHUTET, COIMATHA M JIMYHOCTHA YJIOBJIETBOPCHOCT Ha
oOyuaBamius ce.

Mepkute 3a JUTHTaIM3alUs OCUTYpHUXa BB3MOXKHOCT Ja HE CE€ IPEKbCHE
o0pazoBaTeNHUAT Mpolec ciea HadaioTo Ha manaeMusatra or COVID-19 u oGsBeHOTO
U3BBHPETHO MOJI0KEHUE, KOETO M03BOJIM 00pa3oBaTeIHaTa CUCTEMa Ja MPEMHUHE YCIIEIIHO B
JMCTaHIIMOHEeH pexkuM Ha pabota. C npomenute B 3[IYO ot 2020 roguHa ce periaMeHTHpa
00y4YEeHHETO OT PAa3CTOSIHUE B €JIEKTPOHHA Cpea U ce rapaHTHpa HeMpeKbCHATOTO 00y4YeHHe
Ha Jlerata ¥ y4eHUIUTe MPU pa3iuyHU HM3BBHPEIHU OOCTOSITEICTBA — TPUITHU BaKaHIIUU,
KJIMMaTUYHU WIK APYTH (PakTopu.
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WNudopmanusra e ChIeCTBEHA YacT OT 3HAHUETO, a Ype3 HHPOPMAITUOHHUTE TEXHOIOTUU
HHE CHCTeMaTH3HpaMe, CbXpaHsBaMe, oOpaboTBaMe M H3MOJI3BaME Ta3d HH(pOpMAaIHs.
ChBpeMeHHaTa JAUTHTAIM3aLMs Ha 0Opa30BaHMETO aBTOMAaTH3Upa TE3H MPOLECH U 1O TO3U
HauuH N0A00psBa 0Opa3oBaTeIHaTa Cpeia, IOAIOMara NpernoaaBaTeInuTe, H3r0TBs U YIeCHBA
JOCThIIAa J0 JUTUTAIHU 0Opa30BaTEJIHU PECypcH, MOJIOMara BHEIPSIBAHE HAa WHOBAaTHUBHU
METO/IU U nojxoau Ha oOyueHue. OcHoBHa 111 Ha u3noispanero Ha UKT B obpa3zoBanueto e
IIOCTUTaHE Ha I0-BUCOKU PE3yITAaTH Ha 00yyaBalllUTe ce, KOMTO Ja CTaHaT JBMXKEIa CHJIa Ha
00IIECTBOTO ¥ MIKOHOMHKATa HAa CTPAHATA.

1.2. Etanu Ha pa3BuTHe Ha HHOOPMAIIMOHHH TEXHOJIOTHH B 00Pa30BaHUETO.

[Ipocnenspaiiku pazsutuero Ha UKT u choTBeTHUTE MeTOM Ha 0O0yuyeHUE MOXKE Ja ce
OTIENAT CXEMaTU4YHO Ha meT ertama. OTAENsSHETO Ha eTanuTe € HalpaBeHO Ha 0a3ata Ha
Pa3BUTHETO HA MHOBAIIMUTE, KOUTO Ca MOBIUSIIM U HA Pa3BUTHETO Ha 0OPa30BAHUETO, KOETO €
npeacTaBeHo Ha ¢urypa 1.1.
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Queypa 1.1. Pazsumue na obpazosamennume mexuonozuu (Koscyxaposa,2015).

Bb3 ocHOBa Ha cCXBalllaHUATa Ha CBBPEMEHHM H3CJIEOBaTENM HAa OOpa30BaHUETO,
HEroBOTO Pa3BUTHE € NPEACTABEHO KATO ,,IIpEJIMBaHe’” Ha MOJIEJIUTE €AUH B JIPYT B €IUH OOIL
KOHTHHUYM - oT OOpazoBanue 1.0., mpe3 obpazoBanue 2.0. kbM O6pazoBanue 3.0, 4.0 u T.H..
ToBa ,,npemuHaBane” OT BUJ BbB BUJ € OTpa3eHO Ha ¢urypa 1.2. u mpenmnosuara, ye HOBUTE
TUIIOBE 00pa30BaTEIHU MOJIENH, 11€ ChbOTBETCTBAT Ha CIIEJBAIUTE €Tall OT PAa3BUTHUETO Ha
texHosoruute u CBeroBHaTa Mpexka World Wide Web, cbe cBouTe crienuduku 1 mpoeKkium B
MIPAKTHKATA.

Asmopegpepamu na oucepmavuu 4 (2023) 45-87



HHOOPMAIIMOHHU U KOMYHHUKAIIUOHHHU TEXHOJIOI'HU B OBPASOBAHUETO 48

“WWW - Web 1.0
Passutune “WWW - Web 2.0

Ha WWW *WWW - Web 3.0
*WWW - Web 4.0

PassuTtune *ObpazosaHue 1.0
Ha *Obpasoeanne 2.0
obpasoBaHu *Obpa3sosaHue 3.0
e *ObpaszosaHue 4.0

Queypa 1.2. Bpwsxama medxcdy pazsumuemo na WEB u obpazosanuemo.

Koraro rosopum 3a UKT B o0OpazoBaHumeTro € HYXHO Jla YTOYHHUM KaKBO TOYHO
BKJIIOYBaMe B ToBa moHsaTHe. CbBpeMmeHHOTO pazbupane 3a MKT, kouto ce m3mon3BaT B
00pa30BaHMUETO C€ OTHACA 3@ TEXHOJIOTMYHU MHCTPYMEHTH U PECYpPCH, KOUTO C€ U3IO0JI3BAT 3a
KOMYHHKAIUs, Ch3JjaBaHe, pa3NpoCTpaHEHUE, ChbXpaHsABaHE U yNpaBieHHe Ha MH(pOpMalus.
Cpmio Taka UKT, xouto n0o0aBAT CTOMHOCT KbM Y4YeOHUTE MPOLIECH M OpraHu3alusaTa U
aJIMMHHCTpAaIMsITa Ha 00pa30BaTeTHUTE UHCTUTYLIUH.

Boeexmanero Ha MKT B 00pa3oBaHMETO MPOTHYAIIO TapajieTHO C TMPOIECUTE B
Pa3BUTHETO HA TEXHOJIOTHUUTE € OOEKT Ha M3CIIE0BATEIICKH HHTEpeC, a ciien 2020 roanHa To3u
HWHTEPEC Ce MOBUIIN U3KITFOYUTEITHO MHOTO 3apa/id MPEMUHABAHETO B TUCTAHIIMOHHO O0yYCHHE
B s cBAT. [Ipe3 To3u mepuon wm3non3BaHeTo Ha MKT e eauHCTBEHAa BB3MOXKHOCT 3a
mpoabbKaBaHe Ha oOpa3zoBarenHuAT nporec. EnmuaemuynaTa oOcTaHOBKA MPEBPBINA IETHSIT
CBAT B ,,6KCIIEPUMEHTAITHO TIOJIe 32 BB3MOKHOCTUTE Ha TEXHOJIOTMUTE B OOpPAa30BAHHUETO W
JPYTH acTeKTH OT JKUBOTA. B 3aBUCHMMOCT OT mMpoOJIeMHUTE, KOUTO C€ M3CIEABAT MOXEM Jia
pa3rpaHu4YuM M3CJIEABAHMATA TaKa:

e zcneasanus, onpeaensuiy possta u msictoto Ha KT B o6pa3oBanueTo;
e [IpenuMcrBaTa M HemocTaThIUTE OT M3no3BaHeTo Ha KT B 0OpazoBanmeTo;
e Uscneasanus kouto pasriexnatr uHoBaTuBHU KT, BHenpeHu B oOpa3oBaHUETO;
e (O030p Ha MHOBAaTUBHHU METOJIM Ha IIPEToIaBaHe, 0a3upaHy Ha TEXHOJOTHH.
AHamM3upaM U CUCTeMAaTHU3UpaM U3CIeaBaHus OT nociaeaauTe 20 roJuHu Ha aBTOPU OT
boearapus u cBera. Llenta Ha TO3M aHanNM3 € Ja Mojyya LSJIOCTHA KapTHHA Ha Ipoleca Ha
BBBEX/IaHE, U3I0JI3BAaHE, Pa3BUTHE HA TEXHOJOTUUTE B 00Pa30BaHUETO.

1.3. AHanu3 1 U3BOIH.

B MmomenTa MMPAaKTUYCCKUAT OIIUT ITOKa3Ba TOBA, 4 I/IH(1)OpMaI_II/IOHHI/I 1 KOMYHUKalTUOHHU
TEXHOJIOTUU UMAT pe€aulia BaXKHU TUIAKTUYCCKN Bb3MOKHOCTH, KOUTO BKIIFOYBAT:

1. BB3MOXKHOCTTaA 3a OBbP30 MpeJaBaHe Ha BCSIKO PA3CTOSHUE HA HH(OpPMAIMS OT BCIKAKBB
o0eMm, Bcska (hopMa Ha IPeJICTaBsHE;

2. CbXpPaHABAHC Ha HH(bOpMaI_II/IH B I[IaME€TTAa Ha KOMIIIOTHP HJIU JIAIITOII 3a H606XOI[I/IMI/I}I
nepuon OoT BpEeME, Bb3MOXKHOCT 3a PCAAKTHUPAHC, 06pa60TKa, neyar v ap.;
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3. BB3MOXKHOCTTA 32 JIOCTBI JI0 Pa3JIMYHM M3TOYHHMIM Ha uHpopmarms yupe3 MHTepHeT,
pabota ¢ Ta3u uHpOpMaLus;

4. BB3MOXXHOCTTA 32 OpPraHM3MpaHE Ha EJIEKTPOHHH KOH(EpPEHIMH, BKIIOYUTEITHO B
peaHo BpeMe, KOMITIOTBPHU ayAno KOH(EPEeHIIUN U BUACOKOH(DEPEHIINY;

5. BB3MOXKXHOCTTA 3a HpeXB’pr’IﬂHC Ha MH3BJICYCHUTC MaTepI/IaJ'II/I Ha Baliata MEaus,
oTIeyaTBaHe u paboTa ¢ TAX, KOraTo M KOraTo € HeoOX0AUMO 3a TOTPeOHuTes.

Haii-Baxxuure 3a1aun Ha nH(pOpMaTU3aLUATa HA 00Pa30BaHUETO HA HACTOSIIIMS €Tall:

e pa3paboTBaHEe W YCHBBPIICHCTBAHE HAa OOpa3oBaTeIHH CO(PTyepHH MaAKETH 32
MpenojaBaHe Ha pa3jINyHu YYeOHU IPeIMETH;

e anantupane Ha UKT xbM MHAMBHUIYyATHATE XapaKTEPUCTUKU HA YUYECHHUKA;

® W3MO0JI3BaHE HA UHTEPAKTUBHU METOJIM Ha 00yueHue, 6a3upaHu Ha KOMIIOTH;

® WHTErpUpaHe Ha Pa3IUYHH BHUIOBE OOpa3oBaTeIHU IeHHOCTH (00pa3oBaTEIHH,
TEXHUYECKH, U3CIIEI0BATEIICKU U Jp.);

® pa3BHUTHUE HA TEXHOJIOTUH 32 JUCTAHLIMOHHO O0yUYEHUE;

e ch3laBaHe Ha 0a3ara Ha MpPEXKOBHU TEXHOJOTMHM Ha €IMHHO HH(OPMALHUOHHO
o0pa3oBaTesHO MPOCTPAHCTBO Ha oOpa3oBaTelHa MHCTUTYIIUS, PETHOH, TbPKaBa,
rpyra Ibp>KaBH;

e wmsnon3BaHeTo Ha MKT B ncuxonoro-nenarorn4ecku U3cieIBaHus.

I'TABA 2. U3cienBaHe Ha CbIIECTBYBAIM MeETOAM W TEXHOJOTHH 32
o0y4eHHe B eJIEKTPOHHA cpe/a.

2.1. Meroau v TEXHOJIOTHH 32 €JIEKTPOHHO 00yUYeHHE.

EnexkrponHOTO O0yUYeHHE € IpenoYrTaHa OIS 32 TOTPEOUTEINTE, KOUTO MPEIITOYUTAT
1la M3cJIeIBaT 1ajieHa TeMa CaMOCTOSITEITHO WIIM MIMaT TIOBEYE ©KEIHEBHN aHTa)XUMeHTH. [1pe3
TO3H TIEPUO/T SICHO C€ OTKPOUXA MPEIUMCTBATA U HEIOCTATHIUTE Ha SICKTPOHHOTO O0yUYeHHE
B CPaBHEHUE C JIOCETAIIHOTO TPAIUIIMOHHO 00yUYeHHUE, TIpeIcTaBeH: B Tabuma 2. 1.

Tabnuya 2.1. Ilpedumcmea u Hedocmamvyu Ha eneKMPOHHOMO U MPAOUYUOHHOMO 00OyYeHuUe.

E-o0y4enne TpagumronHo 0OydeHne
[MpemumcTBa v’ OpueHTHpaH KbM 00y4YaBaIIusiT Ce; v/ MHTHOBEHa 0OpaTHa BPB3Ka;
v’ I'bBKaBOCT IIpH M300p 3a BpeMe U MsICTO; | v 3all03HaBaHE CbhC BCHYKY,
v’ [IEHOBO OPHUEHTUPAHO (TI0-CBTHHO); NPEIoIaBaTeN U CTYICHTH;
v NOTEHIMATHO [OCTBIIHO 3a [Io0anHa | v\ MOTHBHpAHE Ha CTYICHTH;
ayAuTOpUS; v\ u3rpaxkmaHe Ha COLHMANHA
v/ HeorpaHWYeH JOCThII [0 3HAHUS, O0IIHOCT;
v BB3MOXXHOCT 32 MOBTOPHO H3IION3BAaHE W
CIIOZIeTISTHE HAa 3HAHUETO;
Hemocrarpin | v/ 3abaBsHe Ha oOparHa Bpb3ka 0OpH | vV HACOYEHOCT KbM
ACHHXPOHHO €NIEKTPOHHO 00y4eHHE; Hpero1aBamius;
v/ yBenWYeHO BpeMe 3a IMOArOTOBKA Ha | v 3aBUCHMOCT OT BpeMe U
IpernoiaBaTes; MSICTO;
v HekoM(OpPTHO 3a HIKOH XO0pa; v [0-CKBIIO;

v\ [OTEHIMAIHO  II0OBEYE€  4YyBCTBO  HA
HEY/IOBJICTBOPEHOCT, ~ OE3IOKOWCTBO U
00BpPKAHOCT;
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HezaBucumo ot n3bpanata ¢popma Ha eJIeKTpOHHA KOMYHHMKANUs, €hEeKTUBHOTO OHJIAIH
oOy4eHue TpsiOBa J1a BKIIFOYBA KAKTO CHHXPOHHH, TaKa M aCHHXPOHHU MeToau. [1o To3u HauuH,
oOydJaBaluTe ce M MPENoaBaTeNIUTe 1€ MOraT Ja ce 00JIarofeTeICTBAT OT JBaTa Pa3InyHU
¢dopmara, HE3aBHCUMO OT TEXHUTE I'padHIM WIM MPEANOYUTaHH METOoau 3a oOyuenue. Ha
Tabmuma 2.2. ca MpeICTaBeHN TEXHOJOTHH 33 OCHIIECTBSBAHE HA CHHXPOHHA M aCHHXPOHHA
KOMYHHKAIHS.

Ta@zuua 2.2. Texnonozuu 3a oCvlecmeslsane Ha CURXPOHHA U ACUHXPOHHA KOMYHUKAYUAL.

TexHOMOrHH 3a eIEKTPOHHO 00yUYeHHE
CHUHXpOHHAa KOMYHHKAIIUA ACHHXpOHHA KOMYHHUKaIUs
v' Yar v Bupryanau 6Gubnuorexu
v" VolP v E-mail
v Ve0b koH(pepeHus v’ ®opym
V' Aymmo moaKacTtoBe v ColMalHu Mpexu
v' BupTyaiHu CBETOBE v EnekTpoHHO mopTdhoimo

V' Mynartumenus

2.2. Inardopmu, U3MON3BAHU 32 SIIEKTPOHHO 00ydYeHHe B bhirapus.

MoxeMm Jla xapakTepu3upame JBa THIA IIaTGOPMH, KOUTO CE U3MOI3BAT 3a EIEKTPOHHO
oOydeHune

IInardopmu 3a KOMyHHUKaHUsi — T€ C€ M3MON3BAT NPU CHUHXPOHHO OOy4YeHHE U
BKJIFOYBAT TEXHOJOTMH KaTo yeO KoH(pepeHTHa BpB3Ka, 4aT, VolP, ayamo moakactose,
BHUPTYaJIHU CBETOBE.

Inardgopmu 3a ynpasienune Ha odydenuero (LMS) — npeacrasisiBaT CbBKYITHOCT OT
WHTCPAKTUBHYU OHJIAWH YCIIYTH 3a Ch3/IaBaHe, MPEJCTaBsSHE, YNPaBJICHHEC M W3IOJ3BaHE Ha
OOYYHTETHO ChABPKAaHUE, KaTO Ca HAJTMYHU W (PYHKIUH 3a TpOCIensBaHe, aHATU3UPaHE U
JOKJIaIBaHE HA MOCTUTHATUTE pe3yNTaTdh. Te aBTOMaTHU3HWpar IMpoleca Mo MPOBEXKAaHe Ha
JMCTAaHIIMOHHM OOYYEHHUsSI M ca MPEANOYUTAHO CPEACTBO 3a MOCTUTaHE Ha 00pa30BaTCITHHUTE
[eJIM Ha pa3InYHH BUIOBE HHCTUTYIIMH U OPraHU3AIHH.

[Ipu enexTpoHHOTO 0OyUEHHE Ce U3IMOJ3BAT U J[BaTa BHUJa IJIATPOPMHU, TE C€ NOMbBIBAT U
MPeIOCTaBAT MO-A00pa Bpb3ka MEXIYy yuurens u ydeHunure. [loBedero or miargopmurte
MO3BOJISIBAT MHTETpalys ¢ ApYrd miatGopmMu U oOpa3oBaTEIHU MHCTPYMEHTH, JAOCTHIIHU B
HNutepner.

2.3. Hpe,[[I/IMCTBa W HECAOCTATbU HAa PpA3JIMYHHUTE TCXHOJIOTUH.

OCHOBHO npeaAuMCTBO Ha BCHYKH HJ'IaT(I)OpMI/I U IIPUIIOKCHHA, € Y€ IIPCAOCTABAT
CbBMCCTUMOCT IIOMCKAY CH. OcBeH TOBa 3a IOBEYETO MMa Cb34aJCHU U MOOHIHU BCpPCHH,
KOCTO I103BOJIsIBA I'bBKABOCT OTHOCHO JIOKallusiTa Ha HOTpe6I/ITeJ'II/ITC.

Ilo Bpeme Ha maHzemusTa ce OKas3a, 4e IIaTGOpMHUTE 3a €JIEKTPOHHO OOydeHHue ce
IIpeToBapBaT MpH TOJIIM OpOM pPErucTpUpaHd W AKTUBHU IOTPEOUTENH, MOHEXe He Osdxa
MOJrOTBEHH 3a TMOMJPBHKKA M YIpaBleHWE Ha ToleMus Opoil HOBOpErucTpupaHu
NOTPEOUTENCKU aKayHTH U HOBUTE JIOITBIIHUTENIHU JaHHU C Y4eOHO ChIIbp)KaHUE.

H3non3Banute pa3jinuHu l'IJ'IaT(I)OpMI/I U HUHTCTrpalusATa UM C JOIIBJIHUTCIHU
HHCTPYMCHTHU MO3BOJIIBAT I'OJiiMa I'bBKABOCT 3a MPCACTABAHC HAa MATCpUalia 3a U3ydYaBaHC,
KaKTO 4pe3 (l)aﬁHOBe, TaKa U C NPC3CHTAlUN, HATTICAHNU KIIMIIOBC. Koero moxe J0 U3BCCTHaA
CTCIICH Oa € 3aTpyAHCHHUC 3a MMPENOAaBaATCINTC, HO U IMOJIOKUTCIIHO 3a YYCHUIN U CTyACHTH,
KOHTO I10 BCAKO BpEME MOraT Ja Npericaar u pasydyaT Marcpualid, KakTo U Ja I'0 U3I0JI3BAT 3a
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CaMOIIOJATOTOBKA. 3aTpyJHEHHETO 3a MpPErnoJaBaTeIUTe BCBUIHOCT C€ U3pas3sBa B
I'bPBOHAYAIIHOTO CBH3/1aBaHE Ha JAJCH CICKTPOHEH MaTepuan MM IpOBEpsBaHE 3a
JOCTOBEPHOCT, IMOHEXKE Ce HM3UCKBAT BpeMme W J00pH KOMIIOTBPHH yMEHHs 3a paboTa C
MHCTPYMEHTH U TUIATPOPMH.

Karo 15510 moBeueTo muatdopMu nperocTaBsAT CXOAHA MOIYJIH, YCIIYTH K HHCTPYMEHTH.
Jlo rosisiMa cTeneH KIr4oBa poiis B u300pa Ha rutatdopma urpae 1o0pe HarpaBeHUs AU3aiH 1
JIECHOTO H3MOJI3BaHe Ha BcWuku (yHKiuu. OcCHOBHHS TpoOieM Ipea H3MONI3BaHETO Ha
1aT(OpMUTE 32 EIEKTPOHHO O0YUYECHHE € HyX/1aTa Ja ce 00ydJaT moBeye MperoiaBaTesu, Clie
KOETO J1a ce Ch3/ajaT HeOOXOAUMUTE €JIEKTPOHHU yueOHu Matepuainu. [locnennara crpika e
Jla ce aKTHBHpA pOJISATA HAa POAMTEINTE B YUYWIMITHOTO OOpa3oBaHU M Ja C€ MOTHUBHUpA
00yUY€HHUETO MPH CTYACHTU U YUYEHHIIH.

2.4. Tlpemu3BUKATEIICTBA TIPE]T €-00YUCHHUETO.

Pa3ButHeTo Ha TEXHOJOTMMTE U JWTHTAIM3alusATa Ha 00pa3oBaHUETO €
MPEeIM3BUKATEIICTBO KbM IPEINOJIaBaTeINTe, KOUTO TpsOBa HENPEKbCHATO Ja OOHOBSBAT U
moo0psiBaT CBOMTE 3HAHUS M KOMIIETEHTHOCTH. BB3MOXHO pelnieHue TyK IMpeajgarar
BUPTYaJTHUTE KJIAaCHU cTau ¢ BKitoueHu cumynanuu (Collins, 2018).

OcpuiecTBsABaHE HA KOHTPOJI 33 MPUCHCTBUE CBHILO € YaCT OT MPEAN3BUKATEICTBOTO Ha
JTUCTAHIIMOHHOTO OOyYEeHHE 3apajJd HyXKHATa TEXHHWKA M OT JIBETE CTPAHU KaKTO U MHTEPHET
BpB3Ka. 3a rojisiMa 4yacT OT HaCEeJIEHUETO B CJ1a00 Pa3BUTUTE CTPAHH MMa JIMIICA HA KOMITIOTPH,
Ta0JETH U IPYTH YCTPOUCTBA 3a MPOBEK/IaHE HA EIEKTPOHHHU YPOIIX U JOMAIIIHA TOATOTOBKA.

Jpyro nmpeau3BUKaTEICTBO € U3MUTBAHETO U OleHsiBaHeTo. OrpaHuyYeHne OT KbM BpeMe
— crna3BaHe Ha cpokoBe. [lokaTo npu ydyeHuuTe ToBa TpsAOBa Ja ce CIIy4d B Kpas Ha yyeOHaTa
roJMHa, TO MpPU CTYJAECHTUTE MMa BB3MOXKHOCT M3MUTHTE UM Ja ObJaT NPEXBBPJICHHU 3a
cleqBaIiara roJuHa.

Bb3MokHOCTTa 32 pa3paboTBaHe M pa3pOCTPAaHCHHE Ha BUPTYATHH J1a00paTopuu € Bce
OIle MPEAU3BUKATEIICTBO U € TPYIHO MOCTHXKUMO 32 BCHUKH JUCIUIUTMHA, HO BE3MOXXHOCTTA
3a peanu3anus B ObJeIIe € Ha JHUIE, KOETO OM TMO3BOIIIO JAWCTAHIIMOHHOTO OOydYeHHE Ja
MTOKPHE OIIIE MTO-ToJiiMa 00J1aCT U OT TEXHUYCSCKUTE U MIPUPOIHU HAYKH.

2.5. MyntumMeauitHu TEXHOJIOTHH.

Myntumenuitan cucteMu u TexHojorun (MCT) ca mpegHazHaueHW J1a MPETOCTaBST
MHCTPYMEHTH 3a 00eIMHsABaHE Ha MHPOPMAIIMOHHU MacHBH Ha KJlacM4eckara 06as3a OT JJaHHU C
Ta3| Ha 3ByKoBaTa U rpaduyHaTa nH(opMaluu B €HO €AUHHO Ls10. JJ00aBsiHETO Ha 3BYK WU
HAa MHTEPAKTUBHOCT KbM HH(POPMAIIMOHHUS MPOAYKT € HEoOXOoauMo, 3a aa Obae Tou
knacuuIUpan  Karo  MyATUMeAueH. MynTuMmenusita TMpeAcTaBlisiBa  cBoeoOpaseH
nH(OpMaLMOHEH NPOAYKT, KOWTO 0OeIMHSBA 1B UM ITOBEYE OT CIICTHIUTE OCHOBHH €JIEMEHTH:
TeKkcToBa uHpopMalus, rpadpuka (HEmOABUKHHA WIFOCTPAIUH ), UHTEPAKTUBHOCT (BH3MOKHOCT
3a ompeiensHe XOJa Ha ACWCTBHETO OT CTpaHa Ha MOTpeduTensi), 3ByK (TOBOp, MY3HUKa),
aHuManus, MUPPOBO BUCO (IMMOABUKHU KapTUHU).

2.5.1. MyntumenusTa B 00pa3oBaHUETO U 00yUEHHUETO.

HayunuTe u3cneaBaHus Moka3BaT, 4e MpU OOYYEHHE CaMO ChC 3BYLH OOydYaBaIUsT
ycBosiBa 20% ot nonuecenara undopmanus. [Ipu non3Bane Ha 3ByK U U300pakeHUS MpHU T.H.
ay/IMOBHU3YyaJIeH TMOJXOJ MPOLUEHTHT Ha YCBOEHUTE 3HaHMS HapactBa Ha 40%. A axo
oOyuaBanusT ce ObJe MOTHBUPAH Ja M3BBHPIIU M OIMpPENEICHHU ICHCTBHUS, TO YCBOSIBAHETO
noctura 80-90%. Equn MynTuMenueH nepcoHaieH KOMIIOTHP, Mpeaiarail Bb3MOKHOCT 3a
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paboTta ¢ U30pOEHUTE MEAWH € WUCATHO CPEJICTBO 3a Ch3JlaBaHE HA JMAJIOroBa oOydaBaiia
CHUCTCMA, KOATO MOTUBUPA 06yanaH1H;1 CC 1a U3BBPIIN pa3JIMIHU ﬂeﬁCTBHH.

Haii-001110 TepMHHBT: €JIEKTPOHHO 00YYCHHE WITH €-00ydYeHHe 03HauYaBa 00pa3oBaHue ¢
MOMOIITAa Ha KOMITIOTHP 4pe3 MHTepHeT n/mnm nokanHa mpexa. [lo-scHo mpuioxeHnero Ha
UKT u wmyntuMenusra B 0OOpa3sOBaHHMETO C€ TPEACTaBsS C ONWCAHWE Ha BUJOBETE W
TEXHOJIOTMUTE 3a peau3rpane Ha e-learning.

2.6. ITpoekTHO-0a3upaH MeTOT Ha OOyUEHHE.

Karo egun ot MeroauTe Ha aKTUBHO y4eHE (y4€HE upe3 ACWCTBHE) IMpe3 MOCIECTHUTE
roguan  [IpoektHo-0a3upanoto oOydenue (II6O) pasmmpu rpaHUOKMTE HA CBOSTA
MPUJIOKUMOCT M CE NMPEBbpPHA B OCHOBEH €JIEMEHT Ha 00pa30BaTEIHUTE CUCTEMH Ha MHOTO
crpanu. [IBO e cBoeoOpa3HO npeopueHTHpaHe Ha 00pa30BaTeIHATa CHCTEMa, ThPCEHETO HOBU
WIM HE TOJKOBA HOBM METOAM W TEXHOJIOTMM Ha TMPENojJaBaHe, KOUTO Ja OTroBapsT Ha
CBHBpPEMEHHHTE HYKIHM Ha Ta3apa Ha TpyJa W oOmecTtBoTo. To e rapaHT 3a mpakThdeckara
MPUIIOKUMOCT Ha 00pa30BATEITHHST IPOIYKT.

[Ipu mMeToma Ha MPOEKTHUTE, MPOIEChT HA OOyYEHHE NPEIAOCTaBs YCIOBUS YUCHHITUTE
CaMH J1a Ch3/1aBaT MPOAYKTH U J]a OBIA/ISBAT OIHT B KPEaTHBHH M3CIICIOBATEIICKH JCHHOCTH.
Toli ce ompenenst KaTo CUCTEMa OT BB3TJIENN, IPU KOSATO YYaIIHTE C€ MOJydaBaT 3HAHHS B
mpolieca Ha IUIaHUpaHe ¥ U3ITBITHEHNE Ha MOCIIEIOBATETHO YCIOKHIBAIIUTE CE IPAKTUICCKA
3a/1a4u HApEUYEeHH ,,lIPOEKTH . 3a pa3uKa oT OOMKHOBeHHUTE TpoekTH, [1bO n3uckBa KpUTHIHO
MUCIIEHE, pellaBaHe Ha peajieH MpoO0JieM M KOMYHUKAIUS MEXIY YYaCTHALUTE. YUCHHIIUTE
TpsiOBa camMu J1a OpraHu3upaT coOCTBEHATa cH paboTa U Aa yIpaBisiBaT COOCTBEHUS CH ITBT NMPH
paborara o mpoekTa. ChIOCTaBIHETO HA TPATUITMOHHOTO 00YUYCHHE U TIPOEKTHO-0a3UPaHOTO
oOydeHue e orpazeHo Ha ¢urypa 2.1.

4 TpaAMUMOHHO ~  [poekTHo-BaznpaHo
| obyueHune S obyueHmne

i

* YuuTenaTt npenogaea HOBM
3HaHHA

* YyeHuKbT ce npubupa

* YyeHUKBLT 3aNoOMHA HOBMTE
3HaHHA

* [THCMEH MAKM YCTEH M3NMT
* DueHKa

* YuuTenaT NpeacTagd HoB
npobnem/npoekt

* CTyOeHTHT ThpcH
uHpopmaymMa 3a npobnema

* YyeHuK TbpcH HauwWH 3a
pelwaeaHe Ha npobnema

* CTyOeHTHT NpencTaen

PeLleHneTo cH
* OueHKa

DQuzypa 2.1. [Ipoyecvm na ooyuenue no mpaouyuonnus memoo u I150.

Cpasnenuero Ha I1bO u TpaAWIMOHHOTO IMOKa3Ba pa3MKMU B Ipolieca Ha oOydeHue,
poJIsTa Ha YYaCTHUIMTE B 00y4YEHHMETO (YUUTENIM U YUYEHUIIM), IPEJCTaBIHE HA HAYYeHOTO U
oueHsBaHeTo. OcHOBHUTE NpenuMcTBa, kouTo I1bO mpeiara cpsiMo TpaJUIIMOHHUAT METO/
Ha o0y4eHue ca:

e VYUEHUIIMTE CBBHP3BAT YUCOHUS MATEPUAN C HCTUHCKHSIT XKHUBOT.
e VY4eOHMAT MaTepual ce YCBOsBA I0-100pe.
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e [lonoOpsiBa ce OTHOIIEHUETO HA YYEHUIIUTE KbM YUEHETO.
e Pa3BuBa ce CbTPYIHUUECTBO MEXYy YUCHULIUTE.
e [loBuuiaBa KOMOIOTbpHATa FPAMOTHOCT HA YYUTEIUTE U YUEHULIUTE
Baxno npeumyniectso Ha I1b Meron e ue BepOamHaTa akTUBHOCT MPH HErO HE € Taka
JOMMHUPAILA, a CE aKL[EHTUPA Ha ,,y4eHe upe3 AeicrBue’. Te3u npeauMcTBa, 3a¢IHO € JIECHOTO
MIPUJIOKEHHUE Ha METO/1a U B €JIEKTPOHHA CpeJia T'O IIPaBH €AMH OT Hal-IPEAIOYUTAHUTE METOAU

Ha oOydenue no Bpeme Ha kpuzata ¢ COVID-19 u nocnensanoTo IMCTaHIMOHHO OOydYeHHE
(Saad, 2022).

2.6.1. Bp3MOXHOCTH 3a ChuUeTaBaHE HAa WHOBATHBHH METOAM Ha OOy4YEHHE CBC
ChBPEMEHHHU TEXHOJIOTHH 32 00yYCHHE.

[IpoekTHO-0a3upaHUAT METOJ € €AUH OT METOAUTE Ha aKTMBHO yY€HE WJIM y4YeHE upe3
neitHocT (Yusmaniar, 2022). KaTo TakbB MOX€ YCIENIHO J]a € KOMOMHHPA C IPYTH METOIH 32
aKTUBHO yuY€He, B IPUCHCTBEHA WM TUCTaHIMOHHA ¢opMa Ha oOyueHue. B mpaktukara mno
BpeMe Ha y4eOHUSAT NPOIIeC ce CMECBAT, KOMOMHUPAT METOIH U MOAXO0/IM Ha O0yUYEHHE.

STEM
WUrposu 5
e Mogen 1:1
MPOEKTHO -
BASUPAHO
OBYYEHUE
Komne- O6bpHaTa
TEHTHOCTEH KNnacHa crtaq
nogxop,
AR /VR

Quzypa 2.2. Kombunayus om PBL ¢ opyeu memoou na obyuenue.

[Tpu npoekTHO-0a3upaHOTO 0OyUEHHE Ce aKIEHTHT € BhpXY 00ydyaBaIlusIT Ce, a IeliTa €
NpUI0OMBAHE HA ONPECICHN 3HAHUS U YMCHUs (KOMIIETCHIINH ), Upe3 U3CIICBaHE Ha pPeajicH
npobiieM (mpoOieMHO-0a3upaHo OOy4YeHHE), HW3MON3BAWKU MHTEPAUCUUIUIMHAPHU 3HAHUS U
ymenuss (STEM), wuHbopManmoHHM W KOMYHHMKalMOHHU TexHomorun (Mogen 1:1).
JleiHOCTUTE O MPOEKTa Ce M3BBPIIBAT OOMKHOBEHO W3BBH KJacHaTa CTas — HAOJIOJICHUE,
Mpoy4YBaHe, M3TOTBSHE HA KPAWHUAT MPOIYKT, a B KIAcHATa CTas YYUTEIAT MOJIoMara
JeMHOCTTA, KaTo 1aBa HacCOKW Ha yueHunurte (OO0bpHaTa KiacHa ctas). Taka B paMKUTe Ha €TUH
MPOEKT € Bh3MOXKHO M3IOJI3BAHETO HA HIAKOJIKO 00pa30BaTeIHA METOAM | oaxoau (¢wur. 2.2.),
B 3aBHCHMOCT OT TeMaTHKaTa Ha IPOEKTa, Bb3pacTTa Ha 00yuaBaluTe ce U KPaWHUSAT MPOTYyKT
Ha TPOEKTHATa JAeHHOCT.
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2.6.2. TlpoekTHO-0a3upaHO OOy4YEHHE KaTo METOJ Ha MpEeNnoJaBaHe B EJIEKTPOHHA

cpena.

Paborara mo mpoekra 3amouBa ¢ GopMyJIHMpaHe Ha OTBOPEHU BBIIPOCH KbM YUEHHIIUTE.
Cw3maBa ce cuTyalusi, KOSTO M3MCKBa paspemnraBaHe Ha peayneH mpobiem (Shin, 2021). Ot
YYEHUIINTE CE OYaKBa JIa HANPaBAT MPOYYBaHE, J]a HAMEPAT pelIeHre Ha mpodiema, KakTo H
Hakpas Jla TpeAcTaBsAT mpen MyOiauka pesynrara oT paborara cu (Tpe3eHTalus, JAOKIIA,
M3710%k0a, CAUT WK JPYT KOHKPETCH MPOIYKT).

3a nocrurane Ha pesynraru ot I1BO, To TpsiOBa ma Obae AO0OpE IUIAHUPAHO U C SICHO
MOCTaBEHM LIENW M 3aJauu. B Ta3m Bpb3Ka, mpeiaram cieaBaHe Ha TEXHOJIOTUYECH MOIYJICH
Moxaen (¢ur. 2.3.), KOHTO Ie rapaHTUpa OpraHW3UpaHa paboTa W BHCOKH PE3yJATaTH OT
MIPOEKTHO-0a3UPaHOTO OOYUYECHHE.

OnpepenaHe Ha oYaKBaHWUTE pe3ynTaTu

MoaroToBKa Ha BOAELWMTE BbMPOCK

I'InanpaHe Ha oUueHABaHEeTO

KapTa Ha npoekTa

YnpaeneHneTto Ha npoekTa

Queypa 2.3. Texnonocuuen mooynen mooen na I1bO.

2.6.3. IIpo6nemu Ha ITBO

[Ipu IIBO yuuTensaT cTaBa IOCPEAHHMK, a YYCHHIIUTE pPaOOTAT TOJ HErOBOTO
PBKOBOJICTBO. B Hacrosiiata ctatusi ce u3cienBaT NMpoOJeMH CBBbP3aHU ChC Ch3JlaBaHE U
ynpasinienue Ha [Ib ypouu ot ctpana Ha yuuTens.

[IpoGnemute, KOUTO yUUTENUTE CpeuiaT npu cb3aaBane Ha [1b ypok ca cnennure:

na ce Habenexxar 3HAaUMMUTE BBIIPOCH;

Jla ce CTPYKTypUpaT CMHUCIICHH 3a/1a4H;

Jla ce MOCTUTHE Pa3BUTHE HA 3HAHUETO;

na ce (hopMHUpaT COLMATHHA YMEHHUS,

Jla ce OIICHH TOBA, KOETO YYCHUIIUTE Ca HAYYHUITU OT OIHTA.

Crnenuduunute npeau3BUKaTencTsa, npes yaureaute npu [16O ca cebp3anu c:

n300pa WM KOHCTPYHPAHETO Ha CUTYaluH, KOUTO MPEANIOCTABIT Bh3MOKHOCTTA
3a 100pH MPOEKTH;

CTPYKTYPHPaHETO Ha MpoOJIeMHTE KaTo Bh3MOKHOCTH 3a 00y4eHue;
CHTPYIHHYECTBOTO 33 pa3pabOTBaHE HA MHTEPAUCIHUIIMHAPHH TPOCKTH;
JMHAMHYHOTO YIpaBJIeHHE Ha Mpolieca Ha 00y4eHHe H CAMOCTOSITEIIHO YUCHE;
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¢ HMHTCIpHUPaHCTO HAa TCXHOJIOTHUHU,
e OKa3BaHE HA MMOMOII Ha YYCHUIIUTE 32 JIaBaHE HA aBTCHTHYHU OLICHKH.
3a [IbO mma MHOro H3cienBaHUs, JOKa3Ballld NMPEAUMCTBaTa M e(EeKTUBHOCTTa Ha
METO/1a, HAUMHU 3a MPHJIAraHeTO MY, pa3u4Hu pa3padorku Ha [1b ypouu u pesynratute ot
MPUJIATaHETO MY, HO JIMIICBA ISUIOCTHA IIaTopma, KOATO Ja OOCJAWHU TE3W JTAaHHHU U Jia TH
MPEeIOCTaBH Ha TMOTpeOuTeNnst B ymoOHA W cenekrupaHa ¢opma. 3a Ja ce pa3npocTpaHd U
yTBBpau m3non3BaHero Ha [1BO, karo HeM3MeHHa 4YacT OT y4eOHWs IUIaH, TPsAOBa na ce
Ch3/1a1aT TIOMOIIIHU MaTepUaH, HACOKH, U TIOJXO SN ycioBus 3a padota ¢ [150.

2.7. UzBoau
OT npOBEACHOTO M3CIIEABAHE, MOKEM J]a HAIPABUM CIICTHUTE U3BOJIH:

e PasButuero Ha oOpa3oBaHueTo € Ha eramn, B koiito KT He ca mpocTo yact oT
npoiieca Ha 00ydeHue, a urpasdT poJiaTa Ha TpaHchopMaTop Ha 0Opa30BaHUETO.

e llHoBaTMBHMTE METOAM W TMOIXOJU, KOUTO CE€ BHEIAPSIBAT B oOpa3oBaTeiHaTa
cucteMa ca Oa3upaHu Ha WH(POPMAIMOHHU TEXHOJOTHH. ToBa JaBa HOBHU
BB3MOXXHOCTH 3a MPHOONIABAIIOTO oOOpa3oBaHue. Te3W JIUIAKTUYSCKH H
TEXHOJIOTUYHA HOBOBBBEJICHUS TIO3BOJISIBAT OOpA30BATEIHUAT IIPOIEC JIa
OpOABJIKM B YCJIOBHATA HAa KpHU3HU, oe3 OrpaHMYCHUATA Ha IMPOCTPAHCTBOTO U
BpPEMETO.

e Bususra Ha OBACIIOTO 00pa3oBaHWE CE OMHMCBA KAaTO WHTEPAMCIUIUTHHAPHO,
KOMIIECTCHTHOCTHO OPHUCHTHUPAHO, MPAKTHUYCCKO W TEXHOJOTUYHO. HpOGKTHO-
0a3upaHUAT METOJ| € ToYKaTa Ha MpecHYaHe Ha BCHUYKU TE3M €JIEMEHTH Ha
ObIIenoTO 00pa3oBaHUE.

I''TABA 3. Pa3paboTBaHe Ha TeXHOJOrMH 3a NpuiiokeHne Ha IIpoexTHO-
0asupaHo o0yuyeHue B eJIEKTPOHHA cpeja.

3.1. Mogen Ha matdopma 3a [1BO.

W3cnensanusi MOEI MPEIOCTaBSI Bb3MOXKHOCT HA YUYHUTENS Jia MOATOTBUA U OCBIIECTBH
MIPOEKTHO-0a3MpaH YPOK, KaToO CIIe/iBa TOCJIEIOBATEIIHOCT OT CTBHIIKU 32 Ch3JaBaHE HA HOB
npoekt (Chikurteva, 2020). 3a cw3gaBane Ha I[Ib ypok e HeoOXoaummo aa ce cienBa
TEXHOJIOTUYCH MOJIYJICH MOJIeI, TIpeicTaBeH Ha ¢urypa 3.1.

praBHeHI/IeTO Ha MOAYJIMUTC Ha MPOCKTA OPraHu3vpa ydacTBalllUuTe MOIAYJIM B YPOKa,
KaTO OCBIICCTBABA B3aUMOBPB3KUTC MCKAY TAX W HPCAOCTABA MHCTPYMCHTHU U YCIYI'W 3a
pa60Ta C OTACIIHUTC MOOYJIN. MOI[y.]'II/ITe or 1 JI0 5 ca OCHOBHHTE MOAYJIM, KOUTO HU3IpaXAaT
CAUH HpOCKTHO-6aSI/IpaH YPOK. Bceku enun oT Te3u MOAYJIHN MOXKE a 6’]5,[[6 IIpeéMaxBaH HJIA
PCAaKTHUpPaAH CIIOPEC KECIIAHUCTO Ha IIPCIIoaaBaTeCIisd.

[Tnardopmara 3a [1BO TpsdBa na chabpka rojasiM obeM OT MaTepHald U JaHHU IO
pa3IMYHU HAMpaBICHUS, IPEIMETH U TeMHU. Te3u MaTepuain TpsOBa Aa ObJaT MPOBEPEHH 3a
JOCTOBEPHOCT. YUMTEJIUTE IIe MOorar Ja J00aBsAT HOBU MaTepuall U Ja peAaKTUpaT
HacToAmuTe. MaTepuanHure KbM 0Oas3aTa JaHHU Ha muaTdopmara e ca: ypoI, CTaTHH,
JIEKIIMH, €IIEKTPOHHU YUYEOHUIIH, TPE3CHTAIINH U BUAEO KIIUIIOBE.

PaBpa6OTeHI/I Cca HHCTPYMCHTHU 3a Cb3JaBaHC U PCHAAKTUPAHC Ha MOIAYJIH. Tesu
HHCTPYMCHTHU Ca 4aCT OT MCHUI’KbPAa HA MOAYJIUTC. BnaronapeHHe Ha TE3U UHCTPYMCHTHU MOKEC
JICCHO Ha C¢€ pcaakTupar TCKCTOBC, 3aJlaHUA, y‘-Ie6HI/I Marepuain u MyJ'ITHMCI[HﬁHO
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CbAbprKaHUC. Morart Ja CC Cb3aaBaT U pCAAKTHPAT KPUTCPHHU 3a OLICHABAHC U aBTOMATHU3UPAHU
IMPOBCPKH HA MOCTUTHATHUTC PCIYyJITATH.

Monmya 1
OyaxkBaHH
pe3yaTaTH
Mopmya 2
Mopya N Bomemmm
BBIIPOCH
Yupasienue
Ha MOayJ/IH
Ha NPOEeKTa
Monya 5 Mogya 3
VYupasnenne IInanmupane
Ha IIPOEKTH Ha OIeHSIBaHe
Monya 4
Kapra Ha
IIPOEeKTa

Queypa 3.1. Mooyana cucmema Ha 115O.

PazpaboTtenn ca QyHKIIMM W YCIyTH 3a MOETAHO MPOBEPSIBAHE HA HM3IIBIHEHHETO Ha
3aJlaunTe, Ype3 3aJjaBaHe Ha MapKepH U M1a0JI0H, TO-KOWTO J1a e M3IbIHSABAT €TalluTe Ha €IUH
mpoekT. ChIIo Taka ca pazpaboTeHn (yHKIIMH 3a CBhP3BAHE MEXKIY PA3ITUNIHN KOMIIOHEHTH OT
eIUH Moy ¢ apyr. [Io To3u HauMH MOKe Aa ce 3aJaBaT KPUTEPUH 3a OIICHSIBAHE MJIM HACOKH
3a U3MBbJIHEHHE Ha JaJIeH POEKT.

3a ycmemHo mpwiarane Ha [IBO e HyxHO 100po MO3HABaHE Ha CBHITHOCTTA H
Bb3MOXXHOCTUTE Ha TO3W MeToJ Ha oOyuyenue. C men mnoamoMmaraHe JAeHHOCTTa Ha
MpernojaBaTesuTe € MOApEe[cHa CIelnuanu3upaHaTta HHPOpMAIMs, Kacaela MpPOEKTHO-
O6asupanoto obydenue. Ha ¢urypa 3.2. e npeacraBeHa CTpyKTypara, YusToO e € J]a OTTOBOPH
Ha OCHOBHHUSAT BbIpoOC ,,KakBo e [IbO*.

TousTHg
CrimHocT Hacoxku 3a cb3aaBaHe Ha
MIPOEKTH

Etamu
Opra"uzaims IIpuMepn u T06pH
MPaKTHKHA

MoruBanus
Kakgo e [1O? Tlommomarane opmﬂm,fum

Hacoku

IIpunoxenue Towpcene, U3cnenBane,

Ha KT KoMyHHKAaITHA
TIpencraBsiHe

Pesynratu Orenka
Pasnpocrpanenue

Queypa 3.2. Cmpykmypa na ungopmayuama sa paboma c I150.

EnHa oT BaxkHHTE yCcayru Ha pa3paboTeHaTa ruiatgopmara € Yciayrara 3a ceJeKTHpaHe
Ha JJaHHHU, KOSTO € npejacTaBeHa Ha ¢urypa 3.3. Ilpu cp31aBaHe Ha HOB ypOK CIIOpes 3313 JeHU

Asmopegepamu na oucepmavuu 4 (2023) 45-87



57 Asa Yurxypmesa

KPUTEPHH: TIPEAMET, KJIaC W/WIN KII0Y0Ba JyMa, aBTOMATU3UPAHO J1a U3Bele HHPOpManus 3a
BEYE M3ITBJIHEHU MMPOSKTH M yUeOHU MaTepHali CIIOpe]l 33JaHUETO Ha MPEToaaBaTels.

MareMaTHka 3arnasue,
Buomnorus Kirogosn
dmsuxa AYyMH
Xumusa
T'eorpadus
Hcropust ~—_ Yeayra sa Crmcons
Hskycrso celIeKTHPAHE Ha
HAp- JMaHHH

Queypa 3.3. Opeanusupane na un@opmayusma no npeomMemu, Kiacose u Kiovosu OyMu.

ITo moxpazbupane npeyiaraHara nHGOpMAaIHS ce TOAPEK/Ia CIIOpe Kilaca U MpeIMeTa,
KBJICTO CE€ Cpeliar KIOYOBUTE IyMH. B JOMBIHEHHE MOTPEOHWTENsT MOXE Ja TPOMEHS
KpUTEpHUHTE 3a Mojapeada CHopea MOMYyJIsSIpPHOCT, OIECHKA, KJlac, MpeaMeT, JaTa W JPYTH.
Nndopmanuara B 0azara JaHHM € OpraHu3upaHa Mo IMpeIMeTd U mo kiacoBe. ToBa JaBa
BB3MOXKHOCT JIa c€ 000Cc0o0T crienupuKuTe Ha MpeaMeTa, KaTo ce uMa MPEABU Bh3pacTTa Ha
y4aeHUIuTe(TI0 KIac).

3.2. IMpunoxxenne Ha KT B pa3paboTeHUAT MO

Peanusupanero Ha moptain 3a [IBO moxe na ce u3mbiiau moj opmaTa Ha yeO caT uiu
yeb mpuioxkenue. 3a menrta ce u3noissar Hail-HoBuTe KT B obnacTTa Ha MoOMIHUTE B yeb
TEXHOJIOTUUTE, KaKTO M TEXHOJIOTUHU 3a pabora ¢ 0a3u JaHHH. MOJenbT € ChCTaBeH OT TPU
OCHOBHH 0J10Ka: 0a3u JaHHU, CHCTEMa 3a yIpaBlieHWe U MOoTpeOuTeacku uatepdeiic (purypa
3.4.). Bcexu enuH OT T€31 KOMIIOHEHTH UTpae KII0YOBA POJIsl 32 U3ITBJIHEHNE Ha OMMMCAHUTE T10-
rope (pyHKIIMOHAIHOCTH Ha Mojiena 3a padota c I1hO.

ba3n panan
yeb CucreMa 3a ylpaBlieHHe

MTOTPeOHUTEIICKHI Y ———

uHTepeiic ATTOpHTMH ¥y A
O EnexTporHn

Hucrpyment KHUTH
CucreMa 3a CHTYPHOCT

Yemyrn IIpoexTn

Memntota JlanHN Ha
< > MOTPEOUTEINS

Queypa 3.4. Apxumexmypa na niamgpopmama 3a I1150.

bnoxbT 3a ympaBneHue Ha Oa3uTe JaHHU CbXpaHsABa Islata WHGOpMalHUs, KOSATO €
Heo0Xo/lMMa 3a Ch3/1aBaHe Ha MPOEKTHO-0a3MpaH ypoK M 3a HETOBOTO M3IbJIHEHHE. ThKa ce
CbXpaHsBaT Be4ye BbBEJCHUTE yUeOHU MaTepuay U 1aOloHU Ha YPOILH, 3alMCBaT c€ HOBUTE
ypOILHY, KaKTO U JaHHU 3a NPOQHINTE Ha BCEKU eIMH peructpupat norpeduten. [lonpendarta n
THPCEHETO Ha JIaHHU C€ U3BBPLIBA OT CTAHJIAPTHHU aITOPUTMHU 32 COPTUpaHE Ha 0a3u TaHHM.
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3.3. MHTepakTuBHU (YHKIMHU HA pa3paboTeHaTa miardopma.
3.3.1. ACHCTEHT-TIOMOIIHUK 32 MHTEPAaKTUBHO ch3naBane Ha [IBY.

Baxna uact or muardopmara 3a ce3gaBane Ha [IBY e acucteHT (IOMOIIHMK) 3a
ch3naBaHe Ha [IBY - MHCTpyMEHT, KOWTO 1€ MOANOMAara y4UTEIUTE BbB BCEKHU €Tal OT
Ch3[aBaHETO Ha ypouure. Ypes 3a1aBaHe Ha BBIIPOCH ( Kacaelllu MPEeAMET U MEeXAYyIPEeIMETHI
BpPB3KH, KJIac, TEMa U T.H.), ACUCTEHTHT LIE Mpejylara Bb3MOKHU OTTOBOPH, ILI€ MIPETOCTABS
cBBp3aHa uHpopMaius oT 6a3ara ganHu. OCHOBHA IS HA “aCHCTEHTA” € Jla MPEIOCTaBy “‘Ha
rOTOBO”’, UpE3 TE€3U BBIPOCH CTPYKTYypUpPaH NPOEKTHO-0a3upaH ypoK. ACUCTEHTa 11I€ € UMa TpU
CEKIIMHU BBIIPOCH - OpraHU3aI[MOHHH, OIIEPATHBHHU U olleHsBaHe (durypa 3.5.).

B { _
e { _

* MCTO/J 33 OIICHKa
OnensBane * CKalia 3a OILICHABAHC
* CaAMOOIICHKAa

@uzypa 3.5. OcnosHu kKomMnoneHmu Ha acucmenma 3a NOONoOMazane Ha yuumeiia.

3.3.2. OOmu HHTEPaKTHBHYU (PYHKIMH 33 padoTa ¢ miardopmara.
DyHKIIMOHATHOCTTA Ha pa3paboTBaHara rmiarhopMa BKIIOYBA CICAHUTE BH3MOKHOCTH:

- Ch3JaBaHE Ha aKayHTH - TOTPEOMTEICKHM W aJMUHHCTpatopcku. Mpesra e
MOTPEOUTENTUTE KATO CTYICHTUTE J1a UMAaT aKayHTU C MOTPEOUTEIICKO UME - COOCTBEHO
uMe U maposia (pakyiTeTeH HOMeEp, a 3a YYCHUIM - COOCTBEHO MMe, TMapoja M KJjac.
AJZIMUHUCTPATOPCKHST aKAyHT IIIE € 3a MTOJI3BaHE CaMO OT MPEI0IaBaTeIINTE, KaTo IeITa
€ J1a UMa MPOCJIeIIBaHe Ha aKTUBHOCTTA Ha IMMOTPEOUTEIUTE, J1a UMa IIBTEKH, KOUTO J1a
MOKa3BaT KOW MOTPEOUTEN KbJIE € BIHM3aJl, OT KAKBO C€ € MHTEPECYBaJ U C IIOMOIITA Ha
TOBa MpOCIeAsBaHe aJIMUHUCTPATOPUTE Ja MOra Ja Haco4YBaT MOTPEOUTENUTE KbM
cleqBaIia KaTeropus, KOsTo OTTOBapsi Ha TIXHOTO ThPCEHE U YUCHE;

- BB3MOXHOCT 3a KayBaHC Ha (1)8,I>'IJ'IOBG, JOKYMEHTH, KIHMIIOBE, TECTOBEC BBHB BCHUUYKH
IMHUPOKO pasIpoOCTpaHCHU q)OpMaTI/I, 3a JJa UMa BCCKH JOCTBII J10 TAX,

- BB3MOXHOCT 3a KOPECIOHJACHIUA B pPCAIHO BPEME MEKAY HOTpGGI/ITeJ'H/ITe n
AIMUHUCTPATOPUTE;

- aBTOMAaTUYHO HACOYBAHE HA MOTPEOUTEIUTE MO/ BCSIKA TeMa KaKBO JIPyro OU UM OHIIO
MTOJIE3HO;

- ABTOMAaTUYHO I'CHCPHUPAHC Ha Ta6J'II/IHI/I 3a OLCHABAHC, 3a JJa MOTraT HOTpC6I/ITeJ'II/ITe Ja
HaIpaBAT aKTyaJIHa CaAMOOILICHKA,
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- Cbh3JaBaHC Ha Ha6op OT BBIIPOCH WJIM 3ada4U 3a MoAINoOMaranHe 1 HaCO4BaHC pa60TaTa
Ha YYCHHULIUTC,

- CEeKUHMs C Hal-4eCTO 3a/laBaHU BBIIPOCHU OT YUEHHUIIUTE U CHOTBETHUTE OTTOBOPHU OT
CTpaHa Ha yYUTeauTe. 3aJaBaHe Ha HOB BBIIPOC;

- BB3MOXKHOCT 3a M3TEIJISIHE HAa MaTepHalMTe, C I[IeJ] Jla MOraT Ja ca IIOJIe3HH Ha
MOTPEOUTEITUTE 10 BCSKO BpEMe, TOPH Ja HE ca CBBbP3aHH C HHTEPHET HIIH C
mwiardopmara;

- [OJIe C HAIWYHUTE BIIE3JM aKayHTH (aKTUBHU MOTpeOuTenu B miardopmara) ¢ mem
MH(OPMHUPAHOCT U Ha IBETE CTPAHU;

3.4. Cucrema 3a ynpaBJieHHE Ha ChIBPKAHUETO U COPTyepHa apXUTEKTypa.
CodryepHaTa apxuTekTypa € 0a3upaHa Ha MPUHIMIA KIHEHT-ChbpBBp (purypa 3.6.). B
Ta3W apXUTEKTypa OCHOBHATA 4acT Ha cucrteMa e Backend server koiiTo ocurypsiBa JOCTBITBT
Ha BCUYKHU JI0 ChIbpxkaHueTo nocpeactsoM Web interface.

Backend Senver

Client «—— . WAN < <«——»{Client

S
/ y — g \
Client Client
Client Client

Client Client

Queypa 3.6. Obwa cogpmyepua apxumexmypa.

Ha ¢urypa 3.7 e npeacraBeHa 1su10cTHaTa apXUTeKTypa Ha Yeb 0a3upanata miatdopma
3a oOpazoBaHue. B mpeanokeHata apxXxUTEKTypa BCHUYKH Ba)KHU YacTH ca pa3/elieHu Ha
HE3aBHCHMH YCIyTd, KOUTO II€ MOraT Ja KOMYHHMKHpPAT TOMEXIYy CH 4pe3 BbTpelleH
uHTepdeiic 3a KOMYHHKALMA MEKIY MpouecuTe. ApXUTEKTypaTa uMa J1Ba Tura 0a3u 1aHHU:
3a cbXpaHeHue Ha WHpopMalus 3a KIMEHTU U 32 CbXpaHEeHHe Ha WHpopmalus 3a KypcoBe.
Knuentckata 6a3a gaHHU 1ie ChbXpaHsBa MHPOpPMAIHS KaTo - MOTPEOUTEICKO UMe, TapoIIH,
YHUBEPCUTET, KYpCOBE U T.H., IIsJIaTa CBbp3aHa MH(DOpMALIUS C KIHEHTa, BKIIOUUTETHO POJITa
UM B CUCTEMATa - CTYJCHT, yUYUTEN, a/IMUHACTPATOP.

B nomenHenue kbM TOBa e MMa MeHUKbp Ha 6azu nanau (DB Manager), koiito e
U3Ipalia BCUUKU 3asBKU JI0 ABaTa O6J0Ka ¢ 6a3u TaHHU, TOJ00HO Ha pyTep. [Ipu To3u nmoaxon
ce ImpeMaxBa Bb3MOXKHOCTTA J1a C€ MOJIy4Yd HaAIpPEBApBaHe IPU €IHOBPEMEHHO U3IIpalllaHe Ha
3a8BKH U OIUT 32 HEOTOPU3UPAH AOCTHII M KbM JIBeTe 0a3u OT JaHHHU.
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Clients Courses
| DB | | DB |
S A N A

Clients DB AQDB\
- - ‘- -
W DB Manager W
Yy

Courses Users Tracking x
Manager Manager Service Manager
¥ ¥ v ¥ ¥
| Inter process communication interface |
User Connections Login
@EE == M a?
WAN

Quzypa 3.7. Cogpmyepna apxumexmypa Ha UCOKO HUBO.

3.5. ABTOoMaTH3MpaHe Ha Mpolleca Ha Ch3aBaHe Ha MIPOCKTHO-0a3upaH ypoK B yeO-
6a3upana oOpa3oBaTenHa miardopma.

OcHoBHaTa wumes € Ja ce cb3aane yeb-0asmpana oOpa3oBarenHa Tuiatdopma
CHEIMaJHO 3a MPOEKTHO-0a3upaHo oOydeHue, B momoll Ha yuurtenure. [lmatdopmara
nmpeyiara  ClelMaliu3upaHa JIMTepaTypa, TMPHUMEPHH TPOCKTH, BB3MOXKHOCT 3a
KOPECIIOHJICHIIUSL MEXKJy YYHTEIMTE W YUYCHWIIM, €KUIHA paboTa M IOJAIOMaraHe Ha
CH3/IaBaHETO Ha IMPOEKTHO-0a3MpaHH YPOIU W TMPUIOKEHHETO Ha METOJAa B Pa3IHYHU
yueOHn mnpeaMerd. OCHOBHO TMPEIUMCTBO Ha IulaTdopMmara € aBTOMAaTU3UPAHOTO
Ch3/IaBaHe Ha MTPOEKTHO-0a3UpaH YPOK, Upe3 MoCIeI0BaTEIHOCT OT cThIKU. Ha durypa 3.8
€ MPEJICTaBEH Mpolieca Ha Ch3aBaHEe U IIPOTUYAHE HA €JIUH TPOSKTHO-0a3upaH ypoK B yeo-
0asupana oOpazoBatenHa miatdopma. OTAETHUTE €TaK ca Pa3BUTH U MOJIPOOHO OMKUCAHU
0-/10JTy.

M36op Ha MexaynpegmeTtH

M360p Ha Tema U360p Ha Lenu
npeameT 1 Knac W BPb3KK

Paznpepnenane
BpemeBa pamka
OueHABaHe Ha 3aga4M no M3bop Ha eknnu

W KpaeH NpoayKT
P poay EKunu

N -

Queypa 3.8. Emanu Ha npoekmuo-6a3upat ypox.
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3.6. Pa3paboTBane u npeacTaBsiHe Ha UHTEpaKTUBHA Tatdopma 3a [160.
3.6.1. Pesynraru

PazpaGoren e mbpBOHAYaJ€H TECTOB BAapUAHT HA NOTPEOUTEICKHs HHTEep(eiic.
Havanmnara ctpanuia e moka3zana Ha ¢urypa 3.9. 3a mo-jecHa pabora Ha TO3H eTal ca HATUIHH
nBa OyroHa Log In and Registration. [Ipu u30upane Ha OyToHA 3a PETUCTpalUs CE OTBAPS
mpo3operna npeacraBeH Ha ¢urypa 3.9. Tyk Bceku MOTpeOUTEN BBBEXKIA CICAHUTE IAHHH,
Kato: THUN mpodwi, uMmein, mapona. Cien u3mpamiaHe Ha 3asBKa 3a PErucTpanus, TS ce
MMOTBBPXKAaBa OT aAIMUHHUCTPATOP. Koraro perucTpanuiaTa 6"I)He IMOTBBPACHA, ABTOMATUYHO CC
M3Mpalia UMEWI 10 MOTpeOUTeNs 32 aKTHBAIIUAL.

|

1
PROJECT-BASED LEARNING

!

PBL platform

Queypa 3.9. Havanna cmpanuya om yeb niamegpopmama.

lam: Teacher~

Email

Enter Email

Password

Enter Password

Repeat Password

Repeat Password
By creating an account you agree to our Terms & Privacy.

Queypa 3.10. Pecucmpayuontna ¢popma ¢ nramgpopmama.

Cnen xato nmoTpeduTens ce ,,JIOrHe™ B cucTeMaTa, CIope/1 THIa Ha nmpoduiia (yUuTes Win
YYEHHUK) UMa pa3IU4YHUA BB3MOKHOCTH. TyK cMe MpeACTaBWiId Ipoduia Ha YYUTels U IMo-
KOHKPETHO 4acT OT MHTEepaKTUBHUA acucTeHT. Ha ¢urypa 3.10 e mokazaHa mbpBa CThIIKA OT
ch3naBane Ha HOB [IBY, kbJeTo ce BbBEX/Ia TeMaTa Ha mpoekrta (dur. 3.11).

Cnen xaTo MpOeKTHT ObJIE Ch3/1a/I€H, ACUCTEHTHT reHepupa Asa (aitna. Enunusr e To3u
¢ nHpopManuATa 3a MPOEKTa - 3arjI1aBue, yYaCTHULM, 1€ U JpyTru. JpyrusT e Tabnuua ¢ JTaHHUA
3a yYaCTHHULUTE B MPOEKTA MO €KUM M OLIEHKA 32 M3IIBJIHEHUETO HA MPOEKTa IO CIECTHUTE
KpUTepHH: cooperation, distribution of tasks, content mastery, creativity, deadline, presentation.
Ha kpas ce ¢opmupa KpaiiHa OIIEHKa, MOJlyue€Ha OT CyMHUPAHETO Ha TOYKHUTE MO BCHYKU
KpUTepuH. Bcekn yueHHK B cBOsl Mpo(duiI MoXke Ja MPOBEPH TOUKUTE M OLIEHKUTE AaJ€HU OT
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YUHTEIS U eKUIla, KaKTO M Ja ce caMooleHsBa. [IpeacTaBsHero Ha QailioBeTe ce IMoKas3Ba B
uHTepdeiica noa ¢popmara, upes uznonsane Ha pynkmuu B HTML, CSS u JavaScript.

PBL platform

PBL Assistant for Interactive PBL creation

Mpernes Ha no-ronAMa KapTa
A3MA

ceBEpHA LR ENTER PROJECT TITLE

ADPUKA .
My new PBL project

JOMHA
AMEPUKA

Google 0 Next

Knaenuwy kombukaumy | Kaprorpadioky gakui | Yenosus 3a nonasane

Queypa 3.11. Cvzoasane na npoexkma PBL ¢ WebUI.

3.7. U3Bomu

Pazpaboren e momen Ha yeb-Oaszupana miatdopma 3a mpunoxkenne Ha [IBO B
elleKTpoHHa cpena. PaspaboreHa e apXuTekTypa Ha ruiatrgopmara, KOSITO Ja OCHTYpsiBa
CUTYPHOCT M BCUYKH (DYHKIIMOHATHOCTH 3a ONTUMaiHa padoTa. PazpaboTeH u mpencraBeH e
WHTCPAKTHBEH IIOMOIIHUK 32 aBTOMAaTHYHO Ch3JAaBaHE Ha IPOEKTHO-0a3MpaH YpOK B
mnatdopmara. IlpencraBenn ca pesynratd oT yeO-rpaduuHus uHTEepdelc W eranmuTe Ha
cb3/aBaHe Ha ypouH. [locTHrHaTHTE pe3ynTaTH ca OnaroJapeHre Ha MPUIOKEHUETO Ha yel
TEXHOJIOTUUTE.

I'/TABA 4. PazpaGorBaHe W  NpPWIOKEHHE  HA  CHeNHUAJTU3UPAHH
o0pa3oBaTe/IHM pecypcH 3a padoTa B eJIEKTPOHHA cpeja.

4.1. CodpryepHr HHCTPYMEHTH W TIPWIOKEHHUS 32 Ch3JaBaHe Ha IM(POBH pecypcu B
poboTukara.

B nporieca Ha ch31aBaHe Ha 00pa30BaTEIIHU PECYPCH 3a CHMYJIAIUS U KOHTPOJI Ha pOOOTH
UACHTUDHUIIMPAXME TPU BUJIA TPUIIOKEHHS: MOJICIIMPAHE, TIPOrpaMUpane U cuMyianus. Bb3
OCHOBA Ha BHUJIOBETE MPUIIOKEHUS MOXEM Jia OIPE/ICIIMM TPH CTHIIKH 3a Ch3/IaBaHe U pabora
ChC CUMYJIAIIMOHHU MOJICJIN: MOJICTUpaHe Ha POOOTH U CUMYJIAIIMOHHA Cpefa, pa3paboTBaHe
Ha nporpamu (codTyep) 3a KOHTPOJ ¥ TECTOBE B CUMYJIAIIMOHHA Cpe/a.

4.1.1. Pa3zpaboTBaHe Ha MOJEN Ha POOOT.

3a 1a ch3gageM Mojen Ha poOoT, TpsOBa Ja HalpaBUM ITBJIHO ONMCAHUE HAa HETOBHUTE
KOMIIOHEHTH U B3aUMOOTHOILIEHUATA MeXAY TsX. 3a 1a Moxke ROS na pa30epe ToBa onucanue
Ha Mojena, MHpopMalusTa e onucana BbB (ailn ¢ pasmmpenuero "xacro". OOMKHOBEHO ca
HeoO0XouMH TpU (aiiina OT TO3M TUN - €AMH 3a OMKMCBAaHE Ha POOOT, €IUH 3a ONHMCBaHE Ha
MaTepHalIuTe U eJI1H, 3a /1a Ce OMUIIAT CelU(PUIHNTE XapaKTePUCTUKU Ha einHuIuTe. Jlo6aBs
ce nombiHUTENeH (aitn ".gazebo", koiito na npeacTaisBa cumynanonHus Mozen. To3u daitn
ONKCBA HSIKOM CHUMYJIAMOHHU TapamMeTpH, A00aBs KOHTPOJIEPHU, CEH30pH U BCHYKHU
XapakTepUCTUKU Ha pobota. IlporpaMHUAT €3MK 3a ONMUCAHHETO Ha po0OTa BBB BCHUKU
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¢aitnose e XML. Beuuku Te3u uetnpu (paiina ce mocTaBaT B €1Ha ManKa, Thidl KATO OCHOBHUST
Gaiin ¢ onucanueTro Ha poOOTa CTapTUpa APYTHTE U CE U3IOI3BA 3@ CTapTUPaHE HAa poOOTa B
cumynamusaTa u B ROS.

OcHoBHHUTE U BayKHH (haiiJIOBE ca TO3H 32 OMMCAHUETO HA pOOOTa M TO3M 32 CUMYJIAIUSATA.
B mepBus daiin TpsadBa na onuieM napaMmeTpuTe ¥ MECTOMOJIOKEHUETO Ha poOOTHU3UpaHATA
wiar¢opma, Koienara, KamepaTa W JiazepHus ckeHep. TpsiOBa na ce oTOenexu, ue TyK ca
ONMCaHu camo (hU3MUYECKUTE mapameTpu Ha podoTa. [IppBOHAUaIHO BCsiKa YacT OT poboTa €
OIMCaHa, a B KOJ1a II0-7I0JIy € ONKMCAaHUETO Ha HEroBaTa OCHOBA.

<link name='chassis'>
<pose>0 0 0.1 0 0 0</pose>
<visual name='chassis visual'>
<origin xyz="0 0 0" rpy=" 0 0 0"/>
<geometry>
<cylinder radius="0.2" length="0.05"/>
</geometry>
<material name="orange" />
</visual>
<inertial>
<mass value="15.0"/>
<origin xyz="0.0 0 0.08" rpy=" 0 0 0"/>
<inertia
ixx="0.5" ixy="0" ixz="0"
iyy="l'0" iyz="0"
izz="0.1"
/>
</inertial>
<collision name='collision'>
<geometry>
<cylinder radius="0.2" length="0.05"/>
</geometry>
</collision>
</link>

Cnen omucanne Ha (U3MYECKUTE MapaMeTpu Ha poboTa, MmapaMeTpuTe 3a
CUMYJIAIIMOHHMS MOJIEIT KaTO YCTPOHUCTBOTO M KOHTPOJIA Ha riaTopmaTa, XapaKTepUCTUKHUTE
Ha KaMmepara M JIa3epHUs CKEHep ChIo TpsOBa ma Obaar omucanu. B Gazebo morar ma ce
M3T0JI3BAT Pa3IMYHM MMPUCTABKH 3a yIIpaBjeHue U 3aaBmwkBane. [lle u3non3Bame nprucraBkaTa
3a nudepeHInaIHo 3aIBIKBaHE. 3a Ja 100aBUM NMPHUCTABKATa, U3MOJI3BaME CIICIHUS KO/I.

<plugin name="differential drive controller" filename="libgazebo ros diff drive
.so">
<updateRate>$30</updateRate>
<leftJoint>left wheel hinge</leftJoint>
<rightJoint>right wheel hinge</rightJoint>
<wheelSeparation>0.40</wheelSeparation>
<wheelDiameter>0.16</wheelDiameter>
<wheelAcceleration>0.0</wheelAcceleration>
<wheelTorque>5</wheelTorque>
<commandTopic>cmd vel</commandTopic>
<odometryTopic>odom</odometryTopic>
<odometryFrame>odom</odometryFrame>
<robotBaseFrame>chassis</robotBaseFrame>
<odometrySource>1</odometrySource>
<publishWheelTF>true</publishWheel TF>
<publishOdom>true</publishOdom>
<publishWheelJointState>true</publishWheelJointState>
<legacyMode>false</legacyMode>
</plugin>
</gazebo>
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Crnen karo ce cb3iajgar onucaTenHuTe ¢ailioBe 3a podOTa U CEH30pUTEe, TPsIOBa 1a ce
ch3aajzie HOB (paill, B KOMTO Jia ce cTapTHpa CUMYJIAIIMOHHUS MOJICIN, KaKTO M OKOJIHATa Cpejia.
AKo MOZIeTBT Ha poOOTa OBJIE CTApTUPAH caM, TOH 11e Ob/Ie B Ipa3Ha cpefa. 3a Tas3u 1ei TpsoBa
na ce cw3aane daitn ¢ pasmupenue "world". Tosu daiin cexpaHsBa wHpOpMAaIHITa 3a
Ch3JIaJIcCHaTa CUMYJIAIMOHHA cpeia. MoxeM Jia 3ana3uM TakbB (aiia TUPEKTHO OT MEHIOTO Ha
Gazebo mno Bcsiko Bpeme, KOraTo CHMYyJIAIIMOHHATa Cpela € rotoBa Ja Oblie W3MOJ3BaHA.
Qdurypa 4.1 moka3za mMozena Ha pobora B cuMmylannoHHa cpena. Korato HeoOxomumure
CHMYJIALIMOHHU (paiiioBe Beue ca HATMYHU, TPSIOBA a ce Chb3/aae (aiisl, KOWTO ITbPBO CTApTUPA
CHMYyJIAIIMOHHATA CPEJia, a CJIe]l TOBa CAMHSAT MOJISN Ha POOOT.

HEOUS -~ - MO BE S Z|m ]k OE.

=3

Dueypa 4.1. Paspabomen moden Ha pobom 6 CUMYIAYUOHHA cpeddl.

4.1.2. EKcriepuMEeHTH U pe3yJITaTH.

Toii kaTO omUCBaMe W M3cienBame pa3pabOTBaHETO HAa 00pa30BaTEHU MaTepUAU H
pecypcu 3a o0yueHue B o0nacTra Ha poOOTHKaTa, MPOBEAOXME OCHOBHHU ekcriepuMeHTH. Llenrta
€ J1a ce TOTBBP/H, Y€ pa3pabOTEHUAT MOJCI U cpeia 3a CHUMYJallus Ha MOOWIJIHM POOOTH,
paboTH MPaBUITHO ¥ MOJKE JIa CE U3II0JI3BA 32 O0YUYCHHE Ha CTYICHTH.

H”prI/ISIT CKCIICpUMCHT € Ja C€ KOHTPOJHUpa p060Ta Ype3 KOHTPOJICH BB3CI YpPE3
KJIaBHaTypara. ToBa e rnoTBppaun, 4e pO6OT’bT CC IBUXKH U Y€ BCCKHU BBH3CII, KOHNTO HY6J'II/IKYB3
TEMarta 3a ABUXKCHUCTO, IIC MOKEC 1a KOHTPOJIUPaA p060Ta.

BTOpI/ISIT CKCIICPUMCHT € [1a C€ BU3yaJIU31pa BUACO IIOTOK OT KaM€paTa Ha po60Ta. ToBa
e IIOKaXX<C aaJii uMaMce q)YHKHI/IOHI/IpaH_[a CUMYJIallTUOHHA KaMcpa. I[aHHI/ITe OT KaMepara
MOrar a €€ U3MO0JI3BAT 3a pa3liO3HABAHC Ha O00EKTH.

TpeTI/IHT CKCIICPUMCHT BKJIFOYBA TECTOBE C JIa3CPCH CKCHEDP. I[aHHI/ITe OT CCH30pa TpSI6Ba
Aa 04YCepTaAT KOHTYpa Ha OKOJIHAaTa Cp€aa W MOTraT Oa C€ HU3IMOJ3BaT 3a IIpUJIaraHe Ha
JJOKaJIM3alusa 1 HaBUTI'allKs.

®urypa 4.2 noka3zpa COHUCHK C IyOJIMKYBaHM KOMaHIM OT TOIMKa 10 poboTa. Buxkaa ce
¢dopmara Ha CHOOLIEHHTA, KAKTO M MyOnuKyBaHuTe JaHHU. Purypa 4.3 nokasa poOora B
CHUMYJIALIMOHHATA CPe/a, a B IOMBIHUTENIEH MPO30pELl BJFICHO € BUJIEOTO OT KamepaTa.
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chl @chikurtev-G3-3590: ~

Dueypa 4.2. [Tepsu excnepumenm: KOHMpoOIUpane Ha poboma upes usnpawane Ha KOMaHou npes
cmd_vel monux.

Dueypa 4.3. Bmopu excnepumenm. 8u3yaiuzupane Ha 6uoeo NomoKa om Kamepama Ha poboma.

[Tomyuenure pe3ynraTH MOKa3BaT, Y€ ONMCAHUTE METOIU U MPOrpaMu 3a Ch3JaBaHE U
paloTa cbC CUMYJIALMOHHHU MOJIENIU B CUMYJIAllMOHHA Cpejia ca MPUIOKUMU U paboTemu. Te3un
METOJM MOraT Ja ce M3MOJ3BaT 3a Cbh3/IaBaHE Ha pa3jMyeH MoJed POoOOTH - MOOMIIHU
1aT(hopMHU WK POOOTU3UPAHU MAHUITYJIATOPU. M3M0NI3BaliKi OMCAHNUTE METO/U, PA3INYHU
CEH30pH MOrar Aa ObJiaT CUMYJUpPAHH, TaKa Y€ HCTUHCKUAT POOOT J1a MOXKe J1a Obie HAI'bJIHO
IIPECH31aJICH U CUMYJINPaH.

4.1.3. Usson.

Cw3mafieHuaT MOJeNl Ha CUMYJAllMOHHA cpela U MoOuiieH poboT ce popmupa B eauH
MakeT, KOWTO MoOXke Ja Oble HM3MBJIHEH Ha BCAKO OT Tekymmutre ROS muctpubyiuu,
WHCTAJIMpaHU Ha BCEKH KOMMIOTHP. Pa3paboTBaHeTO Ha rOTOBHU 3a ymoTpeba CUMyNaluu Ha
HambBJIHO 000pyZBaHM pOOOTH TIO3BOJSIBA IIMPOKOTO U3MON3BaHE Ha poOOTHKAaTa B
oOpazoBarenHa cpeaa. JlecHOTO u3Mona3BaHe U MOAU(MUKALNS HA CHUMYJIAIIMOHHUTE MOJEIH
MO3BOJISIBA HA YUYUTEIUTE JIa BOJIAT BUCOKOS(DEKTHBHU W MOJe3HH KypcoBe. C Hampeabka Ha
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UKT Tte3n MeToaM Ha MpPEnojaBaHE ILIE CE PAa3BUAT 3HAYMTEIHO W IIE€ CE NPEBBPHAT B
CTaHJIapTHU MPAKTUKHU.

4.2. Ilpuno>keHus 3a CUMyJIAIHs B €JeKTPOHUKATA.

4.2.1. ExcrnepuMeHTH

Cxemara, KosiTO 11e OBb/Ie 00XBaHaTa OT EKCIIEPUMEHTA, € CHMETPHUYCH MYJITH-BUOpATOD,
n3BecTeH cbhio karo Korermku oun (Cat eyes). BubparopsT e mokaszaH Ha ¢urypa 4.4, oTHECeH
karo Schl. [ToBeaeHneTo Ha Ta3u cXeMa € MPOCTO — 3apeka U paspexaa kouaenzaropa (Cl,
C2) u ceeronumonute (LEDI1, LED2) ce ocBeTsiBaT criopen 3apsja B KOHJEH3aTOpuUTE. 3a
HauepTaBaHe M cuMmyiaupaHe Ha Schl u3non3Bame OHJIAIH HHCTPYMEHT, KOMTO € IOCTHICH U
oe3rateH: https://easyeda.com. @urypa 4.5 nokaspa auarpamara Ha ¢urypa 4.4, Ho Ha TabII0
3a TpoTOTHIUpaHe. JlBeTe HMMIIEMEHTAllMd Ha CXeMmaTa ca WACHTHYHH W MoraT Ja ce
M3BBPIIBAT TECTOBE 3a TSAXHATa padoTa.

3.3V

20

ﬂ‘fll. " EEs .

25

T ®
GND

Queypa 4.4. Cxema na Schl ¢ easyeda.com  @ueypa.4.5. Cxema na Schl na npomomunnama
0vCKa.

Ot u3MepBaHeTO, HAPaBEHO ¢ ocIuiIocKon ciex npuiarane Ha DC 3axpanBane ot 3.3V
KbM CXE€MaTHKaTa, MOKeM Jla BUIUM, Y€ JaJeHaTa cXxeMa MPOU3BEkKIa BBIHOBU (OPMHU OT

Moise Filter Off

& o0 s00mY [[40.0ms | TR 154400 |

Quzypa 4.6. Schl usmepsanus om ocyunockon Tektronix u cxemamuunu Ha OYEeHBYHAMA OBbCKA.

[Ipu nagena cumymnanus, olleHeHa Ha easyeda.com, MOXKEM J1a BUIMM CBIIHUTE Pe3yTaTH,
noka3aHu Ha ¢urypa 4.7.
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Queypa 4.7. Schl usmepsane 6 uucmo yugposa cpeda cve cumynrayus.

[Mornexnaiiku Ha ¢urypa 4.6 u ¢purypa 4.7, MokeM J1a 3aKIFOYMM, Y€ B HIKOH CIIydau
M3IIOJI3BAHETO HAa CHMYJIAIMSA 32 TECTBAHE Ha OCHOBHHM CXEMH M JIOPH CJIOXHH € OTIMYHO
pemenrie. To3m OHNAMH CHUMyJIaTop MOXeE Ja C€ H3MOJ3Ba KaKTO 3a HM3MEpBaHe Ha
HaNpeXCHUETO, TaKa U 32 HaMallsiBaHEe Ha HANPEKEHUETO HaJl KOMIOHEHTHTE, KOETO € MHOTO
TIOJIE3HO J]a c€ O0SICHHU, Y€ B PEATHHSI CBST €JICKTPOHHUTE KOMITOHEHTH He ca "mepdexTHu", nma
CTajJl Ha HANPEKCHUATA, KOUTO TOHSKOTA C€ OTiaraT eIuH OT apyr. Hampumep, cnambt Ha
HaIpeXEeHUETO Ha TpaH3ucTopa Moxke aa Bapupa oT 0.3xxV mo 0.7xxV, u ToBa 3aBHCH OT
HAauYMHA W TEXHOJOTHATA, KOSTO CE W3IO0J3Ba B IPOM3BOJACTBOTO. ToBa Moxe na Obne
WIFOCTPHPAHO M 00SICHEHO. BTopara cxema mpezicTaBisiBa TpaH3UCTOP KaTO MPEBKIIOYBATEN,
Toga e o3Haueno karo Sch2. Ha ¢urypa 4.8 e nokazana cxemara B cumyJiaropa. Ha ¢urypa
4.9 e mOKa3aHO PEaTHOTO MPEJCTABSIHE HA CXeMaTa.

% LED1

s1
R2
10k

Q1
2N2222

22k

Queypa 4.8. Sch2 ¢ easyeda.com DQueypa 4.9. Sch2 na npomomun na ovcka.

4.2.2. U3Box

Kakro moxe Ja €€ BUIW OT HAIIPABCHUTC U3MCECPBAHUS U CUMYJIAlIUA, TUCTAHIIUOHHOTO
HHXXCHCPHO 06yquHe HC € HAITbJIHO HCBB3MOXKHO. HaHpaBeHI/ITC HU3MCEpBaHUA JOKa3BaT, 4e€
CUMYJIaIUUTE Ca 030 A0 pCAIIHUTE U3MEPBAHUA U MOraT Ja 6’BI[aT HaACKICH M3TOYHHUK Ha
I/IH(pOpMaI_[I/IH 34 TIO-HATAaTBbIIHU U3CJICABAHUSA W ITPOU3BOACTBO. B JOII'BJIHCHUE, MOXXEM J1a
KaxKeM, 4€ nopaau rojcMua Ha6op OT OMOJIMOTEKH C Pa3jIniH KOMIIOHEHTHU B CUMYJIATOPUTE,
CTYACHTUTEC MOTaT a NpeChb3aadaT MHOT'O pa3JINYHU CXEMU, oe3 Ja € HCO6XOI[I/IMO Ja KynyBart
(bI/I3I/I‘-IeCKI/I CJICMCHTH, KOUTO Ca TPYAHH 34 JOCTBHII UJIN OIIACHU 34 pa60Ta.
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4.3. IlpumepeH ypoK MO METOAa Ha MPOEKTHO-0a3upaHoTo oOydyeHHE B ChUYECTAHHE C
nHoBaTuBeH MeTo OObpHATA KIIaCHA CTas U U3MOJI3BaHe Ha BupTryanHa peasHoCT.
[IpencraBeHuAT ypok no 300MH)KEHEPCTBO IIOKa3Ba BB3MOXKHOCTUTE HA IPOEKTHO-
0a3upaHoTO OOydeHHe 3a IOBHUIIABaHE Ha MHTEpPEca, yYacTHETO M KOMIETCHIMHTE Ha
CTYJEHTHUTE 10 300MHXEHEPCTBO. MOAETBT HA IPOEKTHO-0a3UPaHUAT YPOK € pa3padOoTeH Taka,
4ye B pa3jIMYHUTE €Talld Ha YpPOKa CE€ M3MOI3BAT JOMBIHUTEIHO pPa3jIMYHU METOAU U
TexHoJoruu Ha oOyueHue. Tabmuna 4.1. chbabpka OCHOBHUTE JaHHU 3a €AUH IPOEKTHO-
0a3upaH ypokK.

Tabnuya 4.1. OcrosHu danHu 3 NPOEKMHO-0A3UPAH YPOK.

[IpoexkTHO-6a3upaHUAT YPOK
[IpodecnonanHo HamnpaBIcHUE JKuBOTHOBBACTBO
CrneuumanHocT 300MHKEHEPCTBO
OKC bakanaBbp
Jucrummna XpaHeHe Ha KUBOTHUTE
Tema XpaHeHe Ha MopacTBaIld TEIeTa
Bpoit yuactauim / eran 16/ 1 kypc, IV cemecTsp
Ertanu Ha M3bIHEHNE HA TPOEKTA OpraHn3aImoneH, ONepaTUBEH, MTPOTyKTUBEH
Hpyru meToau OO0bpHaTa K1acHa cTas
M3non3Banu TEXHOJIOTUH VR/AR, Myntumenna, 00JIa4HA TEXHOJIOTHH

4.3.1. OpraHu3anoHEH eTarl.
3aoasane na mema na npoekma

C momorra Ha BBIOPOC BbBEXKAAME CTyJIEHTUTE B Temara ,Kakeo e mysycno 3a oa
omenedame eona kKawecmeena rwuHuua?“ IlpaBuM KpaTko HpeAcTaBsHE Ha TeMmara. Upes
texnosiorusi VR/AR mnoka3zBame B peasiHu pa3MepH KakbB TpsOBa Aa ObJie pbCTa U TETJIIOTO Ha
Tejerara mpe3 pa3InYHUTE €TalH OT TSIXHOTO pa3BUTHE.

Medswcoynpeomemnu 6pv3Ku
Jucyunnunu, koumo umam 6pwv3Ka ¢ memama Ha ypoxd.

e AHaromusi, MOP(OJIOTHS U CUCTEMaTHKa Ha PypaskHUTE KYJITYpH;
e BoBenenue B KHUBOTHOBBACTBOTO;

e AHaTOMHS Ha JOMAIHUTE KUBOTHH,

e TexHomorusi Ha rOBEIOBBACTBOTO U OUBOJIOBBICTBOTO;

e  DypakompoOU3BOACTBO U JIp.

Lenu

Oﬁmu uenu — pasBUBAHC Ha YMCHHUATA 3a pa60Ta B CKHII, TOJICPAHTHOCT H
B3aMMOITIOMOII]

06[)61308(1"18]1”” yeau — PaSBI/IBaHe, o0OorarsBaHe ¥ 3aTBBbPIKJAABAHC HA 3HAHUATA
3d XpaHCHC Ha I'OBCa; pa3dsrpaHNn4aBaHC Pa3JIMYHUTC CTAllM Ha U3PACTBAHEC HA TCJIETATa
N CbOTBCTHUTC (I)I/I3I/IOJ'IOFI/I"IHI/I HYXIH, Cl'IeI_II/I(I)I/IKa Ha (I)ypach/ITe u I[O68.BKI/ITC 3a
roscaarta.

Bv3numamennu uyenu — (I)OpMI/IpaHe Ha TBOPYECKO MHCJIICHC, ThbpIHMOCT U
HU3CJIYIIBAHC.
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Exunu

CryneHTuTe ca pa3JelieHd B YeTUPH CKHUTIA.
3aoauu

H3cnenoBarelicka 3ajjada Ha EKUIIUTE.

I exun — [IpoyuBane Ha HOpMHTE 3a IPABUIIHO XPAHEHE U PA3BUTHE HA MTOAPACTBAILH
YKUBOTHHU Ha BB3pacT oT 4 10 6 mecena. [IpencrapsHe Ha HOKIa, Mpe3EHTAIHS.

II exun — IIpoyuBane Ha HOPMUTE 3a IIPABUJIHO XPAHEHE U Pa3BUTHE HA )KMBOTHU B
,»IIyoepTeT* Ha BB3pact ot 6 10 12 mecena. [IpencraBsne Ha qOKIaa, Mpe3eHTALHUS.

[II exun — [IpoyuBaHe Ha HOpMUTE 3a MPABUIHO XPAHEHE U pa3BUTHE HA OpeMEHHU
YKUBOTHHU Ha BB3pacT oT 12 10 22 mecena. [Ipeacrapsine Ha JOKIIA, TPE3CHTAIIUS.

VI exun — IIpoy4uBaHe Ha HOpPMUTE 3a IPABUIIHO XPAaHEHE U Pa3BUTHE HA )KUBOTHU B
“close -up” Ha BB3pact oT 22 10 24 mecena. [IpeacraBsine Ha JOKIIA, TPE3CHTAIIUA.

3aoauu, paznpeodenenu mexcoy uieHogeme Ha eKUnd.
I exun

Nwme 1 — cvbupane Ha uHpOpMaIMs 3a JOMYCTUMUTE IPAHULM Ha JHEBEH MpUpacT Ha
XKHUBOTHOTO, B rpamoBe (Hampumep — 1000 rpama Ha aen). Odopmsnero Ha uHGopMalusaTa B
TOKJIaI.

Nwme 2 — crbupane Ha wHpOpMaIus 3a H3MCKBAaHUATA KbM JHEBHATa naxoa B MJ ME
/kg (Meramxayna MeTaOOJUTHA €HEpPrus 3a KWJIorpam) W MpHUeMa Ha CypoB NMPOTEHH B %.
Odopmsiaero Ha HHGOPMAIIUATA B JOKIIA]I.

Nwme 3 — crObupane Ha uHOpMAIKs 3a THEBHUST MPUEM Ha CyXO BELIECTBO B % TesiecHa
Maca. OdopmsHeTo Ha HHGOPMAIHATA B JOKIIA].

Nwme 4 - cvbupane Ha uHpopmanus 3a pucka OT MPEKOMEPHO OTJIaraHe Ha TEJIECHH
Ma3HMHHM M TOCTEACTBUATA OT ToBa. OlLleHKa Ha TENECHOTO ChCTOSHUE Ha >KMBOTHUTE Ipe3
nepuoga. OdopmsHeTo Ha UHPOPMALUTA B JOKIIA].

B KOHKPCTHHAT ITPOCKT IIPHU BCEKU CJICABAIl €KUIT CE€ MMOBTAPAT 3aJa4YUTC HA YICHOBCTEC
Ha CKHUIIa, THH KaTo 3aga4dara € ga c€ u3cjicaBaTr JHECBHU z[a>1<61/1, IMpUpacCT, pUCK OT 3aTIIbCTABAHC
IIpe3 pa3IMYHUTE €Talld Ha MoApaCTBAIIUTE TCJICTA. ToBa mmpeamnogara u3CjacaBaHe Ha €AHU U
ChIIU IMAPaAMCTPU HA KUBOTHUTC, HO PA3JIMYHU PEIYJITATH , B 3aBUCHUMOCT OT BB3paCTTa Ha
TCJICTara.

Iipasuna

HpaBI/IJ'IaTa B IIponcca Ha 1150 MMpou3XoXKaaTr oT O6paSOBaTeJ'IHI/ITC W BB3IIMTATCIHUTC
Ocjan Ha O6y‘leHI/ICTO. 38.I[T>J'DKI/IT6J'IHO € CIIa3BAHCTO Ha IMPAaBOTO HA: U3CIYHIBAHC, OTKpHUTA
o6paTHa BPb3Ka, JIMYHOCTHU ITOCIIAHUA, KOHCTPYKTHBHA KPUTHKA, TOJICPAHTHOCT U TOTOBHOCT
34 KOMIIPOMHUCH, OTKPOBCHOCT, OT3UBYUBOCT.

IInan na paboma u epemesa pamxa

IIpoexThT ce peanu3upa B paMKUTE Ha 6 yuyeOHU yaca.
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4.3.2. OmepatuBeH eTarl.

Exunure u3BBpIIBAT OCHOBHUTE JeiiHOocTH. Habmionenws, crOupane u moabop Ha
uHboOpManKs € IpoyyBaTeIHaTa U aHATUTUYHA YacT OT eTana. PaboTa o KpalHUAT MPOAYKT
IIpE/ICTaBIsIBA IIPaKTHUECKaTa 3aKJIIOUMTENIHA 4acT OT olepaTuBHMs eran. VMEHHO Tyk
BKIIIOYBamMe wmerona ,,O0bpHaTa KiIacHa CTas, TbH KAaTO YYCHUIUTE M€ H3BBPIIBAT
JNENHOCTUTE M3BBH Kiac. [Ipe3 To3u mepuoj yduTensaT € Ha PasIoIOKEHUE 32 Bb3HMKHAIU
BBIIPOCH U 3aTPyIHEHHS IO MpoeKTHaTa pabora. B ximacHara ctast ce 00CHKAAT BBIIPOCUTE,
KOHWTO Ca Bb3HUKHAJIM 10 BpEME Ha U3CIIEA0BATENICKATA IEUHOCT, ThPCH C€ pELICHUE. Y YUTEIST
urpae poJisitTa Ha MEHTOp, (acuiauTarop MOANOMAaraiiki, HacouBailku JeilHocTTa Ha
CTYJEHTHUTE, a HE MPeJ0oCTaBsiKy roroBa nHdopmanus. Taka Te caMu JocTUraTt 10 3HaHUETO,
4ype3 U3CIEABAHETO, C L)l PEelIaBaHe Ha MIOCTaBeHaTa 3a4a4a.

4.3.3. TlpomyKTHBEH eTarl.

OuHAIN3UPAHETO HAa KpPAaWHUAT MPOAYKT C€ OCHIIECTBABA 4Ype3 MPEJACTABIHETO Ha
CBBbpIIEHAaTa paboTa upe3 Mpe3eHTalnud. B KOHKpPETHUAT ciiydail cMe u30panu mpe3eHTaluu,
HO KpaHHUAT IPOAYKT MOXKe J1a ObJie pa3iinyeH, B 3aBUCUMOCT OT BHJIa Ha MPOEKTA.

Ouensesane

OrneHsIBaHETO € TPUKOMIIOHEHTHO — CaMOOIICHKa, OIICHKa Ha eKWIa W OIleHKa Ha
MpenoaBaTelis, MpeacTaBeHo Ha Tabnuna 4.2. Tabnuara chabppka UMEHATa Ha YIaCTHUITUTE
B MPOCKTA IO CKUIIM U OLUCHKA Ha U3MBJIHCHUCTO HAa IMPOCKTa CIIOPEA CICIHUTE KPUTCPHUU:
ChTPYIHUYECTBO, paslpe/eieHle Ha 3aJaunTe, ChAbPKaHUEe OBJIa/IIBaHe, TBOPUECTBO, KpacH
CpOK, mpeacTaBsHe. B kpas ce obpaszyBa o011 Opoii Tauku, MOJy4eH OT 00O0OIaBaHETO Ha

TOYKHTE CIIOPE]] BCUUKH KPUTEPHH.

Tabnuya 4.2. Tabauya 3a oyenssane 3a 3a6bPUIBAHE HA NPOEKMA.

PaboTa B ekun Pasnpegenenue Ha OsnapfABaHe Ha KpeatnsHoCcT KpaeH cpok MpencraBane Ouetka
33gauuTe CbAbPXHaHWUETO

CaMoOIIeHKa
OueHKa Ha ekun
OrieEKa Ha yIHTel
CamoorneHka
OueHKa Ha exkun
Onenka Ha y9HTel
CamoorieHKa
OueHKa Ha ekun
OrneHKa Ha YIHTET
CaMOOIIeHKa
OueHKa Ha ekun
OrieHKa Ha y4IHTel
CaMOOIIeHKa
OueHKa Ha ekun
OrneHka Ha yqIHTeX
CamooneHKa
OueHKa Ha ekun
OreHKa Ha yIHTel
O0mo ToIxH
Kpaiiga omeHKa
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/1 0 0 0 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 18 4

11/2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 36 6

/3 2 2 0 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 22 4

TabnuuaTta chbabp’ka JaHHM 332 YYEHMLUTE, YYaCTHUIM B MPOEKTa, Pa3NpeAesieHu IO
exunu. KpaitHara onenka ce gopmupa Ha 6a3a Ha TOUKM OT yUUTENs, €KHIIa U CaMOOLIEHKa
CIIOpPEN CIIEOHUTE KPUTEPUU: CHTPYJHUYECTBO, DPA3NPEICIICHUE HA 3aJauyuTe, OBJIAJIHO
ChIbp)KaHUE, TBOPUECTBO, KPaeH CPOK, MpeJicTaBsiHe. Bbr3MoxkHuTe Opoii Touku ca ot 0 10 2
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TOYKH. TpaHCHOPMHUPAHETO OT TOYKH B OIICHKA € B ChOTBETCTBHME HA CKaJia 3a OLICHSIBAHE 110
mecrobaHaTa cucreMa, BauHa 3a beirapus ( Tabnuna 4.3.).

Tabnuya 4.3. Cxana 3a npeobpaszyeane Ha MOYKlU 8 OYEHKU.

Kpurepnn- Touxn Bpoii ToUKH Onenka
30-36 OtnmgeH 6
Kpurepnar e moxpur 2 TOIKH 2429 Mioro JIo65p 5
KpoTepusar e 9acTHIHO NOKPHT 1 Touxka 18-23 Jobwp 4
Kpurepnar ne e mokpur 0 TouKH 12-17 Cpezen 3
0-11 Cmab 2
Pesynmam:

[MocturHatute pe3ynraT OT MPOBEIACHOTO H3CJIEIBAaHE MOKa3BaT MOTEHIMala Ha
IMPOCKTHO- 6a3I/IpaHI/I5[T MCTOJ 3a ChbUCTABAHEC HA PA3JIMYHU WHOBATHUBHHU METOU U TCXHOJIOTUH
B mporieca Ha oOydenue. [IpuwioxeHnnero Ha MeToa JAaBa cBOOOAa Ha M300p HA YUHTENS U
yYeHHUKa B 00pa30BaTEITHHST MPOIIEC, KOETO MOOMIPsIBa TBOPUYECKOTO MUCIICHE Upe3 MPOsiBa Ha
KpC€aTHUBHOCT U MHOBATUBHOCT, CIioMara 3a M3rpaxiaiHc¢ Ha KIIFOYOBHUTC KOMIICTCHTHOCTHU Ha 21
BEK.

4.4. Excriepument: IlpunokeHue Ha NPOEKTHO-0a3MPaHOTO OOy4YEHHE B YUHJIMIIHOTO
oOpazoBaHme.
Teopernunata ocHoBa Ha [1bO mpeanonara pazHooOpa3HH TOJI3M 32 00OydYaBaIIUTE CE
MpU MPaBUWIHO Npujarane Ha meroza. [IpunoOvuBaHe Ha 3HAHUS, YMEHHUS U KOMIIETEHILIUH,
3aJierHaliu B CbBPEMEHHUTE 00pa30BaTEIHU JOKYMEHTH Ha HAIIMOHATHO M €BPONEHCKO HUBO —
pa3BHBaHe Ha YMEHHs 3a CaMOOpraHU3MpaHe Ha Y4YeHEeTO W padoTa Mo MpoeKTa, yMEHUs 3a
paboTa B eKuIl, pelriaBaHe Ha MpoOJieMU, KPEaTUBHOCT, TOJIEPAHTHOCT, IOEMaHe Ha JIMYHA U
KOJIEKTHBHA OTTOBOPHOCT U Jp. Ho Ha mpakTHKa Te3u MOJIOKUTETHH Pe3yiITaTh He BUHATH ca
Ha jure. Hakonko dakropa BIUsSAT BbpXY ycnenrHoTo npuiarade Ha [1bO:

® COLMAIHO-KYJTYpPHUTE OCOOEHOCTH Ha YUYEHHIIUTE,;
e oOpa3oBaTesHaTa CUCTEMA B CTPAHATa;
® [IOJrOTOBKATA Ha IIPENoiaBaTels U yMEHMTa My 32 MOTUBALUS U PbKOBO/ICHE Ha
IIPOEKTa;
e KEJaHMETO 32 yyacTue B KOJIEKTHBHA paboTa U MOJIAraHeTO Ha YCUIIUS OT CTpaHa
Ha yuyeHUIuTe (paboTa B €KUII);
® YMEHHUETO 3a [IPaBEeHEe Ha KOMIIPOMUC B UIMETO Ha 00L10TO 6J1aro (€Kumna) u Jpyru.
C uen mpoBepka U MOTBBP)KIABaHE HA TEOPETUYHO 3AT0KEHUTE MOJ3U U PE3yJITaTh OT
I[IbO Oeme mpoBeAeH EKCHEpUMEHT B peasHa ydeOHa cpena (Buwxk Ilpunoxenue 1 ot
Hucepranusta). Excnepumenta e nposeneH B UCY ,, [Ipyxba — Codus® npe3 yueOnara 2021 -
2022 roauHa 3a cpok OT eauH Mecell (peBpyapH), no npeamet ['eorpadust 1 UKOHOMHKA Ha
pa3nenu Hacenenue; Cenumia; [IbpsxaBHo ynpasinenue B Ba 10 kiaca (okosio 30 Ha 6poit 16-
TOJMIIHY Jiena). M3MbIHEeHHeTo Ha MPOeKTHaTa paboTa, KOMYHUKAIUATA, IPEACTaBIHETO Ha
pesynrarute Oeme moanomorHaro ot Classroom mpunoxenuero va Google Workspace for
Education ( ¢wur. 4.10.).
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[MBO - HaceneHue, ceAnuw,a u ynpaBaeHue ;

Ekun 3 - Ceauwia

Q0000

Ekun 4 - AvprkaBHo yempolcmBo u ynpaBa...

Ekun 2 - Cmpykmypa Ha HaceaeHuemo B Bb...

Ekun 1 - Bpoli, pajnpegeaeHue u gBukeHue ...

06uwa uHdopmayus ja npoekmHama gedHo..,

Kpaex cpox: 22.02

Kpaes cpok: 16.02 H

Kpaex cpox: 28.02

Kpaex cpox: 13.02

Pefaktupano: 9.02

Queypa 4.10. I1FO 6 Google Classroom.

[To Bpeme Ha usmbaHenueto Ha [1bO Osixa KOHCTaTHpaHU CIETHUTE MPOOJIEMH:

YMEHUATA,

JUPEKTCH OTKA3 OT Y4YAaCTUC B IIPOCKTA,

OTKa3 oT pa60T a B CKUII 1 KCJIAHUC 3a CaMOCTOATCIIHO Y4aCTHE;

HE CIIa3BaHE Ha KPaWHUAT CPOK;

OTKa3 (MpUTECHEHHE) OT Mpe3eHTalUsl U MyOIMYHO MPEeACTaBSIHE;

TPYIHOCTH TIPH H3pabOTKaTa Ha KPAWHMSIT MPOIYKT (MPE3CHTAIIHS);
He cbOOpa3siBaHE C YKa3aHUSITA HA YUUTEIIS.

KaxkTo Beue obsicamxme mo-rope onenssaneto npu [1bO e cnenuduuno 3a brarapckara
oOpa3oBaTesiHa CUCTEMA, KOSITO € I0-CKOPO TEOPETUYHO OPUEHTHPAHA U OIICHKaTa Ha yUYeHUKa
ce 6a3upa Ha MPUIOOUTH 3HAHUS, @ HE TOJKOBAa Ha yMeHus. V3MepBaHeTo Ha 3HAHUATA CTaBa
Yype3 MUCMEHH M YCTHU U3MUTBAHUS, TECTOBE, KbJECTO yUEHUKA BH3MPOU3BEXKIA 3HAHUATA U

KOUTO € MPUI00UJI.
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@ueypa 4.11. [Ipeoaoenu pezyimamu om I15O ¢ Classroom.
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I[IBO e meron, 6a3upaH Ha KOMIIETEHTHOCTEH MOAXOJ B OOYYEHHETO, TOECT TYK ce
OLICHSIBAT YMEHHS M KOMIETEHIINH, TPUAOOUTH U TIOKAa3aHU OT YUEHHUKa 110 Bpeme Ha paboTara
My 1o ipoekTa. OueHsBa ce KpallHUAT POLYKT 10 TOYHO OIPEAEIECHU KPUTEPUH, HO U ,,IBTAT
M0 KOMTO YYEHHKBT € CTHTHAJI JI0 KpailHaTa TOYHA IO MPHIOKEHUTE Kputepuu (Tabdn.4.2.).
HoBo 3a 6brapckara oOpa3zoBareHa CUCTEMa € U TPUKOMIIOHEHTHATA OIIEHKa — CAMOOIICHKA,
eKull, yuuTes. T npeanonara yMeHusl 3a CAMOKPUTHKA U CAMOOLIEHKA, 32 CMETKa Ha KpaliHaTa
OLlCHKAa Ha YYeHHWKa. B excnepuMmeHTa ce HaOmoJaBamie TEHACHIMS 3a MaKCHMallHa
CaMOOIICHKAa HA yYEHHUKAa, HE3aBUCHMO OT IOCTUTHATHSAT PE3yJiTaT U SBHO HEU3I'bJIHEHUTE
KPHUTEPUU — KaTO HAIPUMEp CIa3BaHETO Ha KpalHUAT cpok (dur. 4.11).

Karo ocnoBHo mpeaumctBo Ha [IBO ce m3ThkBa paboTata B €KuNl Ha ydyeHuuute. B
KOHKPETHHST Cllydail c€ OTIMYMXa CIEJHUTE PoOIeMH, CBbP3aHH C eKUITHATa paboTa: OTKa3
0T padoTa B €KHIl, U3KIIOYBAHE HA YIEH Ha €KUIa, HEU3ITbJIHEHUE HA UHINBUyaTHUTE 3a/1a4U
Ha WICHOBE OT €KUIIa ¥ TOEMAHETO UM OT JIpYT'H, HEKOPEKTHA OlIeHKa Ha eKuIia (B choOpaskeHne
C MPUATEIICKM W HENPUATEIICKM MPHUCTPACTHsl), pa3JelieHne Ha ,,MOKEUIM U HEe MOXKeU‘
KOQJIMIIMK OT YYECHHUIIH, Pa3BAJIIHE HA MPUATEICKU OTHOLIEHUS U IPYTH.

[Ipeanpuern MepkH OT CTpaHa Ha YYHUTENs, B TO3HM CIydaid B poOJIsiTa HA MEHTOp H
(dacuuTaTop 3a MpeoJosiBaHe Ha TpyAHOCTUTE Npu npunaradero Ha [1BO ca:

® JOIIBJIHUTCIIHO Pa3sACHABAHC HAa CHUIHOCTTA U IIOJIBUTEC HaA HpOGKTHO-6aSI/IpaHI/I${T
METOI;

® JOIBJIHUTCIIHO MOTHBUPAHC, MHAUBUAYAIIHU KOHCYJITAllUH U ITOAIIOMAraHe;

® pasroBOp C KJIACEH PbKOBOAUTEN;

® DpHCK OT ciaba OIleHKa.

Bb3nukHanmute npobieMu 1o BpeMe Ha eKCIIEpUMeHTa 0s1Xxa Mpeo0IeHN U 00yUYeHHUETO
Oemie 3aBBpIICHO YycremHo. ToBa ce MOTBBbpXKAaBa OT TIOJOKUTEIHATa OICHKa Ha
pbroBoacTBOTO HA UCY |, JIpyx)6a“ — Codus c mokaHaTa UM 3a CIoIesTHE Ha TOOpH MPAKTUKH
B YUMJIMIIIHOTO 00pa3oBaHue Mpej MeJaroruueckus nepconai Ha yunnuiero B Codpus u ToBa
B [l1oBIMB.

OcCHOBEH MHAMKATOP 3a MOJ3UTE OT MpUJIaraHe Ha MPOEKTHO-0a3upaHoTo oOydeHue ca
MIOCTUTHATHUTE MO-BUCOKH PE3YJITaTH Ha 00y4aBalluTe ce, Moka3zaHu Ha ¢urypa 4.12.
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TpagnLUNOHEH MeTOoL, MpoeKkTHO-6a3mpaH meToz,

Dueypa 4.12. Cpedna oyenka om nucMeHo UNUMEAHe npu mpaouyuoHeH memoo u
NPOEKMHO-0a3Uupar Memoo Ha 0OyueHuUe 8bpXy eOUH U CbUl Ppazoeil.
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Kakro ciomenax mo-rope, eKCiepuMeHTHT Oellie U3BbpIleH npe3 yuedbnata 2021 - 2022
TOJIMHA 32 CPOK OT eauH Mecel ((eBpyapu), mo nmpeamer ['eorpadus 1 UIKOHOMUKA Ha pa3ienu
Hacenenue; Cenuiua; [IbpxaBHo ynpasienue B jBa 10 kiaca.

Ha ¢urypa 4.12 ca npeacraBeHn JaHHH 33 CpeIHATA OICHKA Ha IIecT pasimdau 10-tu
KJIaca 3a epuo/ia OT TpH y4eOHH TOANHY, TIOCTABEHU HAa KOHKPETHUSAT pasneln. Kononure B cuH
[BAT HA JMarpamara npeactasar oneHkuTe ot 2019-2020 yyeOHa roguHa, KOrato 00y4eHHETO
CE € MPOBEJIO [0 TPAJAULIMOHHUIT METO/1 HAa 00yUEHHUE U OLICHKUTE Ca IOJyUYEHHU Ype3 MUCMEHO
m3nuTBane. CpeaHaTa OlICHKa M Ha JiBaTa Kiaca € B nuana3ona 4.50 — 5.00 (Joosp).

Ha nuarpamara ot ¢urypa 4.12, KOJIOHUTE B KBJIT IBAT MPEACTABIT CPSTHUTE OIICHKU
OT TMCMEHO U3MHUTBAaHE, CJeJ 3aBbpIIBAaHE Ha pasliena, MPEnoJaleH 4Ype3 TpaaullMOHHU
METOAM Ha 00y4YeHUe, HO B €JIeKTpOHHA cpefa mpe3 yueonara 2020 — 2021r. CpeanusT ycnex
€ TO0-BHCOK OT TO3M Ha MpEAxoJHara roauHa — B auamazoHa 5 — 5.50 (Muoro mo0bp).
[ToBumienara cpenHa OIEHKAa MOXKE Ja C€ IBJDKM Ha EJIEKTPOHHOTO OOyYEeHHE Mpe3 TO3H
nepuos. [IpoBepkara u KOHTpoOJIa Ha 3HAHUS B €JIEKTPOHHA CpeJia MOKa3BaT MO-BUCOK CPENICH
YCHGX HpI/I BCUYKHU NUCIHUIIJIMHU B TUMHA3WAJICH €TAll HAa yLII/IJ'H/IHIHOTO O6pa3OBaHI/I€. Ta3I/I TeMa
¢ TMCKyCHOHHA U ¢ 00EKT Ha MHOXECTBO M3CJIC/IBAaHUSA, HO IT0 MOE€ MHEHHE, OCHOBEH (DakTop
34 ITO-BHUCOK YCHGX HpI/I eJ'IeKTpOHHO HpOBC)K}IaHe Ha U3IHWTH, € HUCKOTO HHUBO Ha KOHTpOJ'I oT
CTpaHa Ha MperoaaBaTesl.

[TocmeaauTe ABE KOJOHM OT JUarpamata Ha ¢purypa 4.12 mpencTaBsaT CpeTHUAAIT yCIeX Ha
JIBa Kjlaca OT mpoekTHa aAeitHocT mo meroma [IBO, cnen 3aBbpmiBaHe Ha paszjena, B
MPUCHCTBEHA popMa Ha oOyueHue npe3 yueonara 2021 — 2022r. CpemHUST ycCIex € Mo-BUCOK
OT TO3W Ha MPEAXOAHUTE JBE ToauHU — B amamna3zoHa 5.50 — 6.00 (Ormuuen). Ot Ta3m
CpaBHMTENHA JAuMarpaMa MOKEM Ja 3aK/IIOUuuM, Y€ B TO3U CiIydail, MPOEeKTHO-0a3upaHOTO
oOydeHue naBa mo-100bp pe3yJITar, ¢ ICHO M3pa3eHa pas3inuka u TeHaeHus /Joovp — Muozo
000vp — Omauuen (burypa 4.13).
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Queypa 4.13. Cpedna oyenka om RUCMEHO USRUMBAHE NPU MPAOUYUOHEH Memoo U
NPOEKMHO-0a3Upan Memoo Ha 0OyueHue 8bPXY eOUH U CbuU pazoell 3a mpu y4eOHUu 200UHU.

Ta3u TeHneHIMs Ha MOBUIIABAHE HA CPEIHUTE OLEHKH Ha KJIACOBETE ca 3arasBa M Mpu
roguIHuTe orneHku. CpelHuTe TOJUIIHM OLIEHKU ca Haja 5 , B rpadara MHoro no0bp u
OtnuyeH no mecrobanHaTa CUCTEMa Ha OLiEHsBaHe. ToBa MOKa3Ba, Y€ JOPH U caMO Ha €IMH
pas3zen, HpOBEIEHOTO NPOEKTHO-0a3upaHo oOyuyeHHe OKa3Ba BIMSHHME BBPXY KpaiiHaTa
TO/IMIIIHA OIICHKa Ha oOy4aBammuTe ce (purypa 4.14).
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5,8

5,6

5,4

5

OueHKa

W 2019 -2020 - 10A 5,54
W 2019 - 2020 - 106 5,29
m2020-2021-10A 5,31
m2020-2021- 106 5,27
2021-2022-10A 5,73
2021-2022 - 106 5,46

Queypa 4.14. Cpeona coouwna oyenxa no I eoepaghus u uxonomuxa na 10 krac 3a nepuoo
om mpu 200uHU

Cnen mpuiiIOYBaHE Ha EKCIEpUMEHTa Oellle IMPOBEJIEHAa AHOHMMHA aHKETa Cpel
yuenunutre Ha 10A u 10b xmac ot yuebnara 2021-2022 roguna, upe3 Google Forms.
Pesynrarute ot monuTBaneTo nokaszaxa (Bwk [Ipunoxenue 2 ot ucepraimsra):

*95% oT yueHunuTe OMXa y4HJIM IO MPOEKTHO-0a3UPAHUAT METOJl Ha OOyueHue U Mo
JpyT TIpeaMeT (OTTOBOP Ha BBIIPOC 2 OT aHKETHATa KapTa);

* OcHoBHo mnpeaumctBo Ha [IBO, chnpsamo  TpaguIIMOHHOTO €  HEroBara
WHTEPAUCITUIUIMHAPHOCT (OTrOBOP Ha BBIPOC 3 OT aHKeTHara kapta — [Ipmioxenue 2 ot
HMucepranusTa). JlokaTo yaeHUIUTEe pabOTAT MO MPOEKTa, TE U3MOJI3BAT 3HAHUS U YMEHUS OT
MHOT'0 JIpYTH NMpeaMeTH, kato MHbOopMaIMoOHHN TEXHOJIOTHH, BhITapcku €3uK U JuTeparypa,
Uctopus u muBrim3zanuu, buonorus u 30 u ap.

 PaGoTrarta mo nmpoekTu mpeanonara U3Moji3BaHe Ha MO-TOJsIM 00eM Ha 00pa3oBaTEIHU
pecypcu. llpe3 mnocnenHuTe TOAMHM EIEKTPOHHUTE PECypCcH ca MPeArnoYuTaHd OT
oOyuaBamuTe ce. ToBa moka3Ba U aHKeTaTa, B OTTOBOp Ha 8 U 9 BBIpOC.

* [Ipu oOyuenue 6azupano Ha mpoekTH usnon3BaHeto Ha MKT e ocHoBHa HEOOXOIUMOCT,
ThH KAaTO TEXHOJOTMUTE MOJIOMAarar BCEKH €IMH eTal OT IUIAHUPAHETO, U3MBIHEHUETO U
npeJcTaBsHeTo Ha paboTara mo mpoekTa. MoxkeM nopu na kaxem, de I1bO e He camo
KOMITETEHTHOCTHO 0a3UpaH METO/I 32 aKTUBHO yU€HE, HO U Y€ € TEXHOJIOTUYHO 0a3upaH METO/I.

Or KOHKPCTHHUAT CKCIICPUMCHT MOXKCM Ja 3aKJIIIOYHMM, Y€ BCUYKH IMPCANMCTBA HA 11O
MOrar aa c€ npodaBAT CaMO IIPpU IIPABUJIIHO IIPpHJIaAraHe Ha MCTOJa. B IMIPOTHUBCH cnyqaﬁ TC3U
npeauMcTBa, MOrar Ja Cc¢€ IPEBbPHAT B HEAOCTATHIH. Pemennero Ha HpO6HeMI/ITC,
BB3HUKBAIIA TIPpHU MNPUITOKCHUCTO Ha METOJA4, M3HUCKBAT IMPCOCMUCIIAHE U ANAlITUPAHC KbM
KOHKpPETHA COLMAJIHO-KYJITYPpHaA CpClia 1 O6pa3OBaTeJ'IHa cucreMa. ToBa 110 TojsaMa CTEIEH €
OTTOBOPHOCT Ha IIpernoAaBaTcCiA U OTpa3sdBa HCTroBaTa NHOATOTOBKA, YMCHHUSA U KCIIAHUC Oa
Ipujiara HpOCKTHO'6aSI/IpaHI/I$[ MCTO/.
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SAKVIIOYEHUE

NudopManmoHHUTE TEXHOJIOTHUU 3a€MaT OCHOBHA POJISl B PA3BUTHUETO HA CHBPEMEHHOTO
obpazoBanue. [IpoBeenuTe n3cnenBanus v pa3pabOTKH B TUCEPTALMATA TOKA3BAT IIUPOKOTO
npunoxxenue Ha KT BbB BCeku eIMH aclieKT OT o0pa3oBaTeIHUs mpoliec. TeXHOIoruuTe ca B
OCHOBAaTa Ha CHhBPEMECHHUTE 00Pa30BATEIIHUA PECYPCH, HHOBATUBHUTE METOIN, HHTETPUPAHU B
MPOIIECUTE Ha MpernojiaBaHe M oOydeHHe, ISUIOCTHOTO aJIMUHHUCTPUpAHE W YIPaBJICHHE Ha
oOpazoBanuero. M3mon3BaHeTo Ha WHPOPMAIMOHHUTE W KOMYHHKAI[MOHHH TEXHOJOTUHU
MIPOMEHS ¥ POJISITAa Ha IIPEIOAaBaTelis, KAKTO U OOIIYBAHETO U CBBP3BAHETO MY C 00yJaBaIInuTe
ce.

B nucepranMoHHUAT TpyA ca NpPOBEACHU M3CIIEABAHHUS BHPXY OCHOBHU IpOOJIEeMHU B
ChbBPEMEHHOTO OBJIrapCcKO U CBETOBHO oOpa3zoBaHue. Pasrnenanute nmpobiemMHu obiactu ca
cBbp3anu ¢ uaTerpupaneto Ha UKT B oOpazoBarennus nporiec -nmpoeKTupaHe u pa3padoTBaHe
Ha cucrteMu u obpaszoBarennu riarpopmu, MUKT 3a npunoxeHue Ha MpOEeKTHO-0a3UPaHOTO
oOydeHne, pa3paboTBaHE Ha EJIEKTPOHHHU OOpa30BAaTEIHU PECYpCH W TEXHOJOTHUH 3a
€JIEKTPOHHO oOpazoBaHue. M3cnenBanusra u pa3paboTKuTEe B JUCEpTalMsITa JTOMPUHACAT 32
Mo/IIOMaraxe Ha IpernojaBaTesInTe U 1o100psiBaHe Ha KaueCTBOTO Ha 00pa30BaTeNIHUS ITPOLIEC.

Pazpaborena e cmenmaimsupana yed - Oasupana miargopma 3a TPHIOKEHHE HA
MPOEKTHO-0a3upanusi Metojl. Pa3paboreHa e crmenmanu3upana copTyepHa apXUTEKTypa 3a
ratpopmara, KOSTO TapaHTHpa MaKCHMalHa IPOM3BOJUTEITHOCT, BUCOKA OE30MacHOCT H
BB3MOKHOCTH 32 paslIupsBaHe H HaarpaxmaHe. Kem mnardpopmara e pa3paboTeH wu
WHTETPUPAH HHTEPAKTHBECH OMOIITHKK 3a ITOAIIOMarane padoTara Ha y9UTEIUTE B IIpolieca Ha
Ch3/IaBaHE W YIpaBJICHUE Ha TMPOCKTHO-0Oa3MpaHW YpOIM, KaTo IMO3BOJIIBA M3IOJI3BaHE Ha
pasnmuyHu U(GPOBU PECYpCH W JaBa BB3MOXHOCT 3a IMpHJAraHe Ha APYrd 0Opa3oBaTEITHU
METOJIM ¥ TEXHOJIOTHHU B Pa3IINYHU KOMOMHAIIUH.

[To oTHOIIEHHE HA 0OpAa30BATETHUTE PECYPCHU Cca IIPEJCTaBeHH TpU pa3padboTku. [IbpBara
pa3paboTKa € CBbp3aHa ChC Ch3JaBaHE Ha CUMYJIAIIMOHHU MOJIETIN Ha pOoOOTH U ceH3opH. Te3u
MOJIETIM Ca C OTBOPEH KOJ M MOraT Ja ce MoAuduuupaT W MmpuiaraT B pa3IM4HU KypCOBE.
Bropara pa3zpa®oTka npecTaBs Bb3MOKHOCTUTE HA CTUMYJIAIIMOHEH cOhTyep ¢ MPUIIOKEHUE
B eJIEKTpOHHMKaTa. Tol JaBa peaqucTHUYHU PEe3yJTaTH M € HaJexJeH 3a pabora. Tperarta
paspaboTka € mpumepeH ypok 6Oasupan Ha [IBO u BB3MOXXKHOCTH 3a Haarpaxiane. Tesu
pecypcH Morar Jia ce M3IMO0JI3BaT B Pa3iMuyHu 00yUeHUs U Jla MOCTY>KaT 3a Ch3/1aBaHe HAa HOBU
MIPOEKTHO-0a3UpaHy YPOLIH.

bpaemure u3cneaBaHus MO TeMaTUKaTa Ha JAWCEPTAllMATA BKIIIOUBAT W3CICABAHHS U
pa3zpaboTku Ha pa3nuuHu npuioxkeHust Oaszupanu Ha UKT 3a momoOpsiBaHe Ha Apyru
WHOBAaTUBHU METOAM U TEXHOJIOTUH B 00pa30BaHUETO.
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HpI/IHOCI/I B IMCCPTANUOHHHUSA TPYA

C orzex Ha paboTaTa M3BBPIICHA B JUCEPTAlMATA U PE3YJTAaTUTE, NOIy4YE€HH B XOJa Ha

M3CIEBAHMATA U M3JIOKEHH IO-rope, Morar Aa Obaar (opMylupaHu CIEIHUTE Hay4YHO-

MIPUIIOKHU ITPUHOCH:

Pa3zpaboTeH e Mozesn Ha cUCTeMa 3a pean3upaHe Ha INPOEKTHO-0a3mMpaHO
oOyueHue, KOMTO MO3BOJIsABA 1a c€ OJ00PIT yMEHHATa Ha 00ydyaeMuUTe B J1aJIeHa
npeaMeTHa 00JIacT;

Pazpaboren e mpoekTHO-0a3upaH YpPOK C M3MOJI3BAaHE HA MWHOBATHBEH METO]
OObpHaTa KIacHa cTast U 100aBeHa peaTHOCT, KOMTO MO3BOJISBA YMCIOBA OLICHKA
Ha YMEHHUSITA Ha 00y4yaeMuTe;

PazpaboteHn e Mojen Ha aBTOMaTH3WPaH WHTEPAKTHBEH aCUCTECHT, HHTETPHPaH B
cHcTeMaTa 3a MPUJI0KEHHNE Ha MPOEKTHO-0a3upaHo o0ydeHne, KOMTo moamomara
IpenoaaBaTeINTe MPH Ch3/1aBaHe Ha MPOEKTHO-0a3MpaHu ypoLy;

Pazpabotenu ca mudpoBu 00pa3oBaTeIHU pECypCH 3a CUMYJIAIHS U YIIPaBIICHUE
Ha pO6OT, KOUTO HaMupaT MNOPHUIOKCHUC IIPU BaIMJUPAHE KW TECTBAHC Ha
AITOPUTMHU U 00yUEHHE 110 POOOTHKA;

HanpaBeHo e emmupuyHO CpaBHEHHE Ha ycrmexa Ha oOydaemuTe ¢ U 0e3
nmpujaraHe Ha pa3paboTeHUss MOAEN 3a MPOEKTHO-0a3upaHo oOydeHue.
PesynraTute moka3Bar MmoBHIIaBaHE Ha yCIieXa Ha y4alluTe TPU U3IMOJI3BaHE HA
pa3paboTeHHsT MOJEI.

baarogapuocTu

brazooaps na ceoa nayuen pwvkosooumen npog. 0-p Humumwvp Kapacmosnos, 3a

nojiasomeopHama CvBmMecnHa pa60ma, 3d 6CUYKU cveemu u zpa()usﬂume Kpumuku, Koumo

omnpaeu.

bnazooaps na ooy. o-p [enuc Yukypmes 3a memooonocuunama nomowy, cveemume u

npenopvsKunie, 6e3 Koumo HacmoAawama ducepmab;uﬂ He Ou ce cryduia.
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