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3 Ivaylo Blagoev

Introduction

E-learning has completely transformed the way knowledge is imparted and received by learners.
Unlike the traditional method of teaching, e-learning makes learning easier and more effective.
In an ever-changing, technical and eventful life, lifelong learning becomes a necessity. It can be

most adequately satisfied through e-learning.

Nowadays, personalized learning services are a key point in the field of online learning as there
is no fixed learning path suitable for all learners. However, traditional learning systems ignore
these service requirements and deliver the same learning content to all learners. This approach
may not be effective for learners of different backgrounds and abilities. In order to create adaptive
learning content, it must be possible to provide learning content according to the specific needs

of the learner.

Tools for the creation of e-learning content, and in particular for personalized e-learning, would
facilitate the use of a range of learning activities, including visual and verbal activities to increase

the effectiveness of learning.

This dissertation analyzes existing models for creating e-learning, already developed software
solutions and artificial intelligence technologies. On this basis, methods and models, architecture
and system prototype for the development and delivery of personalized e-learning content have

also been developed.
Purpose and tasks of the dissertation work

The purpose of the dissertation is formulated from the analytical overview:

To propose a system and tools for the development and delivery of interactive personalized e-

learning based on the learners' prior knowledge.
For this purpose, the following tasks are defined:

1. A classification of the functional requirements should be carried out and a
methodology developed for the evaluation of e-learning and knowledge

management systems;

2. To make a classification of online training courses according to delivery methods
and type of training content and to develop a content development approach for e-

training courses;

3. To create a method for generating educational content, through generative Al;
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4. To develop a model for personalized e-learning based on the competence profile of

the learner;
5. To design a tool for creating personalized e-learning content;

6. To develop the architecture and prototype of a web-based platform for the

development and delivery of interactive educational content.

Dissertation structure

The dissertation is structured in four chapters.

In the first chapter, an analytical overview of the theoretical base related to the problem area of
the dissertation is made. It includes a brief introduction, relevance of the topic, applications,
challenges and existing solutions of scientific research. The need to create and implement new

models for personalizing the learning process in an online environment is motivated.

In the second chapter, a classification of the functional requirements of the e-learning and
knowledge management systems and an assessment of their effectiveness was carried out. A
comparative analysis of the e-learning systems and e-learning tools existing on the market was
made and their suitability for implementing personalized training based on the competence
profile of the learner and his prior knowledge was assessed. A method for evaluating e-learning
systems has been developed to reflect the specific needs of different types of organizations using
e-learning for different purposes and in different technological contexts. Classification of online
training courses according to delivery methods and type of training content was carried out. A

content development standard for e-learning courses has also been developed.

The third chapter describes the process of developing a system architecture for the development
and delivery of customized e-learning content. In the first section of the chapter, the architecture
of the complex system is presented. In the second section, a model for personalized e-learning
based on the learner's competency profile is developed, and in the third section, the architecture
of a tool for creating personalized e-learning content is created, which is the basis for

implementing the model of personalization of the learning process.

In the fourth chapter, a working prototype of a complex system for the development and
delivery of personalized e-learning content is developed, which includes an integrated e-learning

system and a tool for the development of interactive personalized learning content.
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5 Ivaylo Blagoev

In the Conclusion, a summary of the obtained results of the development is presented. Directions
for future research and development are identified. A list of scientific publications on the topic

and noted citations is presented.

The dissertation contains 202 pages, 53 figures, 13 tables and 125 literary sources.

CHAPTER 1 - AN ANALYTICAL REVIEW OF PERSONALIZED E-
LEARNING

1.1 Overview of the current state and prospects for the development of e-learning

1.1.1 Development of e-learning
E-learning (E-learning) has completely transformed the way knowledge is delivered to learners.
Unlike the traditional teaching method, e-learning makes learning materials easy and efficient.
With the rapid acceleration of technological change, lifelong learning is becoming a necessity

and can be most adequately addressed through e-learning.

Summarizing all the reviewed definitions, e-learning can be defined as: Using the Internet to
access educational materials, to interact with the content, the teaching team and other learners, to
obtain support and knowledge in the educational process and, based on the acquired knowledge,

to compile own opinion [1].

Nowadays, personalized learning services are a key point in the field of online learning, as there
is no fixed learning path suitable for all learners [2]. This approach may not be effective for
learners of different backgrounds and abilities. In order to create adaptive learning content, it must

be possible to provide learning content according to the specific needs of the learner [3].

One of the modern methods of training both pupils and students, as well as company employees

and adults, is precisely through online courses and online training materials [4].
Historical development of e-learning

With the development of personal computers in the 1980s and 1990s, computer-based learning
began to be applied in a wider range of educational and corporate settings. Multimedia elements
such as text, audio and video are integrated into the training programs, thereby improving the
effectiveness of the training. This lays the foundation for subsequent development of Internet-
based learning [5]. During this period, the first learning management systems (LMS) appeared [6],

which provided a structured platform for organizing, delivering and tracking the learning process.
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In the first decade of the 21st century, e-learning continued to evolve with the emergence of

massive open online courses (MOOCs) [7].

COVID-19 has led to the widespread use of virtual classroom systems to conduct real-time
synchronous learning sessions. Synchronous learning platforms have become a major channel for

communication and collaboration between teachers and students [8].

The pandemic has also highlighted the need to develop interactive and adaptive content to meet

the diverse needs of learners.
Technological components to ensure the learning process

The development of electronic learning (e- learning ) would not be possible without the availability
of modern technological solutions that ensure flexibility, interactivity and accessibility of the
learning process. This section outlines the main technology components essential to creating an
effective e-learning system, such as learning management systems (LMS) [6], interactive content

development tools, and synchronous and asynchronous learning platforms.

The technological implementation of the electronic learning process requires three key software
solutions that must be provided to ensure quality organization, conduct and follow-up of the
learning process. First of all, an LMS e-learning system is needed to ensure user management,
setting access rights, providing access to e-learning content, and mandatory tracking and reporting
of learners' progress and acquired competencies. In second place are systems for synchronous
video and audio training of the "virtual classroom” type [9], which are the closest analogy to
classroom training. However, the main advantage of e-learning comes from the ability to reuse
and quickly update training resources, which requires organizations to have specific tools for

developing digital training content - Authoring Tools [10].

1.1.2 Models for creating eLearning content

The effectiveness of e-learning content depends not only on the quality and development of
technology. The preliminary analysis of the situation and the learners, the correct determination
of the training objectives, the selection of strategies and means of delivery, as well as the
evaluation of the training results are essential. Specialists in training development ( Instructional
Development, ID).

Using classic approaches to designing eLearning materials is critical to your success, at least in
the beginning. The modern scientific approach to instructional design was established during
World War 11, when many (literally hundreds of thousands) of people had to be trained on specific

tasks in a very short time [11].
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7 Ivaylo Blagoev

The following models were analyzed:

e Meryl's First Principles of Learning

e Nine Learning Events of Robert M. Gagne
e Bloom's taxonomy

e ADDIE Model

1.1.3 Learning Management Systems
LMS are specialized training systems based on modern internet and web technologies [6]. On the
other hand, itis believed that LMSs arise due to the need to provide organizational, administrative
and educational elements, as well as the inclusion of various technological components [12].
LMSs offer services that meet specific training and automation needs, where they perform four
main tasks through an easy-to-use and unified user interface [13].

The main functions of the LMS system include:

o Content management;

o Track progress;

o Interactivity and evaluation;

o Communication and collaboration;

1.1.4 Tools for creating interactive trainings
Interactive learning creation tools play a key role in modern e-learning by providing personalized
learning experiences based on learners' prior knowledge [14]. These tools allow educators and
course developers to create device-responsive [15]and interactive learning materials [16].

The main purpose of the tools for creating interactive trainings is to ensure increased engagement
and effectiveness of the learning process through the use of interactive and multimedia elements
[17].

Interactive learning creation tools play a central role in personalized learning that builds on
learners' prior knowledge and skills. They allow the creation of courses that adapt the content in

real time, depending on the performance of the learners and their individual needs.

1.1.5 Microlearning and its role in personalizing the learning process
Microlearning is a relatively new approach in the field of e-learning, which is gaining more and
more popularity due to its flexibility, short duration and high efficiency [18]. This approach
breaks learning material into small, digestible units that can be quickly consumed and applied by
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learners. This section presents the concept of microlearning, their characteristics, their benefits,

as well as their role in personalizing the learning process.

One of the most important roles of microlearning is to personalize the learning process. They
provide an opportunity to adapt the learning materials to the needs, interests and pace of the
individual learner. This is especially valuable in the context of modern e-learning, where an

individualized approach is considered a key success factor [19].

1.1.6 Personalization of eLearning

Nowadays, personalized learning services are a key point in the field of online learning as there
is no fixed learning path that suits all learners. However, traditional learning systems ignore these
service requirements and deliver the same learning content to all learners. This approach may not
be effective for learners of different backgrounds and abilities. To design adaptive learning
content, we need to enable the delivery of learning content according to the needs of the particular
learner [3]. Much of today's research and development focuses on the creation and reuse of
learning objects (LOs) [20].

Prior knowledge influences future understanding. By recording learner performance, a set of
parameters can be compared and used in formative or summative assessments. Prior experience
in a given area can be assessed using rapid knowledge and cognitive tests to allocate learners to

appropriate stages of learning.

1.1.7 Using Al in e-learning systems
Al-powered eLearning tools are becoming increasingly popular due to their ability to personalize
the learning path [21]and improve learner outcomes [22]. These tools can help instructors identify
learners' strengths and weaknesses and provide personalized learning experiences accordingly.
The use of Al in e-learning can also enable the creation of more engaging and interactive learning
experiences for learners [23]. Al-powered tools can create simulations and virtual reality

experiences that can enhance the learning experience.

1.1.8 Tools for generating educational content with Al
One of the most significant advances in this field is the use of Natural Language Processing
(NLP) techniques to generate expert textual content. Al-powered systems such as GPT-3 [24]and
ChatGPT can generate high-quality text that is virtually indistinguishable from human-written
text. These systems are able to understand the context and nuances of language and produce
output that is tailored to the specific needs of the user. This makes them ideal for generating

content for eLearning courses.
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9 Ivaylo Blagoev

Overall, the use of Al in the development of digital e-learning resources has revolutionized the
field. Al-powered systems can generate high-quality content quickly and efficiently, which can
save course creators time and effort. They can also produce highly personalized content that is
tailored to the specific needs of the user. As such, they offer significant advantages over

traditional methods of content creation.

1.1.9 Expert systems for personalized e-learning
In today's education landscape, the integration of artificial intelligence (Al) is a disruptive force
reshaping traditional approaches to teaching and learning. One notable application of Al in
education is the incorporation of Al algorithms into closed expert systems[25] [26], which are
designed to deliver personalized learning experiences to students [27] [28]. These systems use
the power of Al to analyze vast amounts of data, including internal corporate documentation and
external content from platforms such as OpenAl . Using this diverse range of information, closed-
loop expert systems can adapt learning paths to meet the specific needs, preferences, and learning

styles of individual learners.

The importance of personalized learning [29]cannot be overstated in the context of modern
education. By integrating Al into education technology, organizations can unlock new
opportunities to increase student engagement, improve learning outcomes and promote lifelong

learning in a rapidly evolving digital age.

1.2 Currentissues in the development and delivery of personalized e-learning
content

Nowadays, personalized learning services are a key moment in the field of online learning, as

there is no fixed learning path suitable for all learners. The adaptation of curricula to the labor

market and business requirements is essential when developing curricula and specific courses.

This approach may not be effective for learners of different backgrounds and abilities.

The creation of personalized e-learning content is a resource-intensive process that requires the
authors of such content, a serious investment of time and knowledge of modern technologies in
the field of e-learning. The main problems they face are the following:

. Development time

. Expert knowledge of the subject matter

. Creators’ motivation of content

. Motivation of learners

. Budget/Cost Efficiency

Abstracts of Dissertations 2025 (2) 3-42
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The shift to personalized learning based on learners' prior knowledge is a process that will
definitely be the future of e-learning. At present, due to complex technological and non-

technological factors, this process is complex and inefficient.

1.2 Conclusions
Based on the conducted research in the field of e-learning and knowledge management, several
key conclusions are established that emphasize the need to carry out specific scientific and

applied tasks. The main challenges are the following:

e Lack of a specialized authoring tool
¢ Need for a database of descriptive elements
e Need for a complex technological solution
The solution to these challenges creates the need to:
o Systematizing the functional requirements of e-learning and knowledge management

systems is an important aspect for the future development of this field.

o Establishing a method for evaluating e-learning systems will allow institutions and
organizations to evaluate and compare different systems, thus choosing the best solutions

for their needs.

o Classification of online courses by delivery methods and type of educational content also

plays an important role in this process.

o The integration of artificial intelligence in the process of creating educational content

through generative Al.

o The design of a web-based platform for the development and delivery of interactive

educational content.

o Developing a personalized e-learning model based on the learner's competency profile is

another important step towards improving the learning process.

o The creation of a custom e-content tool architecture will also play an important role in

this process.

o Finally, the development of a prototype of a complex system for the development and
delivery of customized e-learning content would be essential to bring together all aspects

of e-learning.
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11 Ivaylo Blagoev

CHAPTER 2 - MODELS AND TECHNOLOGIES FOR THE
DEVELOPMENT AND DELIVERY OF PERSONALIZED E-
LEARNING CONTENT

2.1 Classification of online training courses according to delivery methods

and type of training content
The rapid development of e-learning has also led to an active development of the forms in which
the learning content is provided. Educational courses in modern scientific and technological fields
such as artificial intelligence[27] [28], computer programming and mathematical modeling
[30]require a specific approach and tools to improve learning and increase the efficiency of the
educational process. In practice, the concept of "online course/training" is difficult to standardize
and there are dozens of varieties depending on the mode of delivery, the type of media used, the
degree of interactivity and the concept of learning design [31]used by the content authors and

developers.
Online courses according to the mode of delivery

The main division of online courses is based on the method of delivery. How the online course is
organized will largely depend on the medium chosen and the type of content. We can distinguish
mainly three types of online training courses: Self-paced online courses, Instructor-led online

courses and Hybrid courses
Content Types

The division according to the type of learning content can be done through the lens of the media
used, but the more important division should be based on the type of activity that is being
implemented. A key division is according to the type of activity, with the learning content divided
into the following three types of components: Absorb , Do and Connect . Absorb-Do-Connect is
a framework for building learning activities, according to which learning is not just absorbing
content, but also making, connecting and applying the content to life outside the learning process.
[32].

2.2 A Method for Generating Training Content Using Generative Al

Creating effective and engaging online courses requires a thoughtful and structured approach. By
harnessing the power of generative Al, educators and instructional designers can streamline

content creation and improve the overall learning experience [33]. This section presents a
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comprehensive method for generating content using generative Al. This methodology includes

four important steps:

o Al-based content generation;
o Breaking down content into small, independent “bites” of knowledge;
o Separation of small pieces of knowledge into different types of content;

o Generate the design of course screens, including interactions and visual assets.

2.3 Methodology for evaluating functional capabilities of systems for creating and
providing e-learning

In this part of the dissertation, the methodology for evaluating the functional capabilities of the

systems for creating and providing electronic learning is presented. The main objective is to

develop an approach that provides an objective and systematic evaluation of the performance of

these systems, taking into account their specific functional requirements. They address two key

aspects: a classification of the functional requirements of e-learning and knowledge management

systems, and a method for their evaluation.

2.3.1 Classification of functional requirements of e-learning and knowledge
management systems
In this section, the effectiveness and efficiency of solutions for the digital transformation of
learning processes are analyzed and the key functionalities for providing learning and
development activities in the context of business organizations are analyzed. For each
functionality, the benefits for the organization in its presence and the potential problems in its

absence are considered.

The following 6 groups of requirements have been identified, which reflect the individual stages

of the technological provision of the educational process in an electronic environment:

e Basic settings, user creation and integrations;

e Creation and editing of educational content;

e  access management;

e Conduct training and communication and notifications;
e Accountability and statistics;

e Development and support.

2.3.2 Methodology for evaluating e-learning systems

The breakdown of evaluation criteria is mainly based on the different types of functional and

technical capabilities, with the addition of financial evaluation criteria. The main disadvantages
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13 Ivaylo Blagoev

of the methods described above are the following:
e insufficient granularity of assessment based solely on the presence or absence of specific
functionality;
e lack of a weighting factor reflecting the degree of influence of the evaluated criterion on
all other criteria;
e not taking into account the specific requirements and needs of organizations moving to
learning management systems.
The methodology developed in this part of the dissertation offers an algorithm for evaluating
learning management systems, based on the specific needs of different types of organizations,
reflecting the relevant degree of impact of individual criteria and subsequent evaluation of the

considered system based on the degree of compliance.

LMS Evaluation Methodology

An 11-point scale was developed to assess the degree of impact of the individual evaluation
criteria defined in the previous section. It aims to assess the degree of conformity of the evaluated

functionality to the specific needs of the organization.
Table 1. Scale for evaluating the degree of impact of individual evaluation criteria.

Degree Impact on the organization

The criterion (assessed functionality) affects a limited number of users (less than 20%) and
does not affect the learning process to any extent.

The criterion (assessed functionality) affects a limited number of users (less than 20%) and

1 the use is required very rarely.

9 The criterion (assessed functionality) affects a limited number of users (less than 20%), but
frequent use is required.

3 The criterion (assessed functionality) affects a large number of users (over 20%) of the
system, but use is rarely required.

4 The criterion (assessed functionality) affects a large number of users (over 20%), but is not
of primary importance for ensuring the learning process.

5 The criterion (assessed functionality) affects a large number of users (over 20%) and
requires frequent use.

6 The criterion (assessed functionality) affects all users of the system, but is not critical for
ensuring the learning process.

7 The criterion (assessed functionality) does not affect users, but is of primary importance to
the organization.

8 The criterion (assessed functionality) affects a limited number of users (less than 20%), but
is of primary importance to ensure the learning process.

9 The criterion (assessed functionality) affects a large number of users (over 20%) and is of

primary importance for ensuring the learning process.
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Degree Impact on the organization

The criterion (assessed functionality) affects all users of the system and is of primary
importance to ensure the learning process.

A system has been developed to transform the degree of impact into a normalized weighting
factor (0 to 100), which is then used to obtain a numerical value of the evaluated system based
on the degree of compliance. The model allows adding an unlimited number of categories and
evaluation criteria, according to the specifics of the user organization. The weighting factor ( K
inf ) for each criterion with a certain (defined by the organization) degree of influence is calculated
according to the following formula:

100
(DKins =

(2ees )

X Dinf , where:

K inf— the weighting factor for each criterion;
D int— the degree of influence of the individual criterion;

n — the number of all evaluation criteria.

Compliance of the system with the requirements of the defined criteria for the evaluated criterion
in many cases cannot be unequivocally confirmed or rejected, and therefore a more detailed scale
should be used to reflect the degree of compliance for each criterion. For the purposes of the

model, a 6-point compliance rating scale was developed.

Table 2. LMS Conformance Rating Scale for Individual Evaluation Criteria.

Degree Compliance level

0 It doesn't meet the criteria at all

1 Meets the requirements to a very small extent

2 Partially meets the set criterion, the missing functionality cannot be compensated

3 Partially meets the set criterion, the missing functionality can be compensated (by using
additional plugins/modules)

4 It meets the set criteria almost completely, and the missing functionality is not significant

5 It fully meets the set criteria

To determine the normalized score for each evaluation criterion, it is necessary to take into
account the degree of impact of the evaluated criterion on the particular organization and the

degree of compliance of the evaluated LMS component with the requirements. For this purpose,
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the following formula is derived:

Gres

2) Gee = King X

, Where:
Gmax

G es— the result of the LMS evaluation for the individual criterion ;

K int— the weighting factor for the individual criterion;

G res— the degree of compliance of the evaluated LMS according to the individual criteria;

G max— the highest grade of the LMS compliance scale used for the individual assessment

criteria ( G maxfor the particular scale is 5 (five)).

The overall result of the evaluated system can be determined by the following formula:

(3) Gims = (Xk=1Gec), where:

G ims— the final result of the complex LMS assessment ;
n — the number of all assessment criteria;

G es— the LMS evaluation result for the individual criterion .

According to the developed methodology, in order to obtain a normalized weight of each
criterion, it is necessary to transform the degree of impact of the individual criterion into a weight
factor. Based on the infrastructure assessment prepared in this way, tests and analysis of the
individual learning management systems can be carried out, and the degree of compliance is
determined for each individual criterion and for each system. The result of the compliance
analysis together with the weighting factor of the assessed criterion determines the final
assessment for the respective criterion. The complex final measurable result of the developed

methodology is a sum of the scores for each of the criteria.

2.4 An approach to content development for e-learning courses

The effectiveness of e-learning content depends not only on the quality and development of

technology. The preliminary analysis of the situation and the trainees, the correct determination of
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the training objectives, the choice of strategies and means of provision, as well as the evaluation

of the training results, are of essential importance.

Fundamental to the quality of e-learning and the development time are the activities of the first
stage of the ADDIE model - Analysis, the main goal of which is to collect initial information from
the author, as well as to get acquainted with the specifics of preparing educational content,

necessary for building online trainings.

Effective passage through the individual stages requires, in addition to the excellent structuring of
the learning content used in traditional training and the preparation of additional components, to

eliminate the lack of direct contact with the teacher.
2.5 Conclusions

The development of e-learning courses is not an easy process, and the right choice of the delivery
method, appropriate activities and form of presentation of the learning content is a complex task.
On the other hand, it is extremely difficult to achieve customization of learning content and a high

degree of individuality for courses designed for a larger and accordingly wider audience.

Automated creation of interactive online courses through generative Al represents a

transformative solution to the challenges facing educators and instructional designers.

To optimize the process of building online courses, it is necessary to detail the structure and

requirements for the authors of the educational content.

Evaluating e-learning systems is a complex task that depends on many factors. In order to carry
out a maximally real and effective evaluation of LMS, first of all, it is necessary to differentiate
the functional evaluation from the financial one. Based on the presented methodology, the
assessment should be carried out based on predefined criteria distributed by category, and the
person performing the assessment should comply with the specific needs of the organization and

the purposes for which the system will be used.

CHAPTER 3 - SYSTEM ARCHITECTURE FOR THE DEVELOPMENT
AND DELIVERY OF PERSONALIZED E-LEARNING CONTENT

3.1 Designing the architecture of a web-based platform for the development and
delivery of interactive training content.

The integration of all the tools for creating and conducting e-learning into a single integrated

knowledge management system is not an easy task, which requires a detailed analysis of all the
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necessary functionalities of the different types of users involved in the learning process. An
additional challenge is to design a model that ensures integrity between modules/subsystems

while making it easy to use.

As a result of the conducted analyses, a model of an innovative multi-component web-based
platform for the development, use and distribution of interactive e-learning content management
for knowledge management was developed. The main objective of the model is to develop a
platform structure that allows the creation and distribution of specific, personalized and
motivating learning content leading to the improvement of well-defined competencies or skills
of the learner, to be created, delivered, consumed and adopted in a possible the most time-saving
way for everyone involved in the process. The model includes modules for: Learning Content
Creation, Learning Management, Learning Content Sales and Orders Module, Competency
Management Module, Payment Management Module, Virtual Communication Module, User
Profile Management Module and Management Module of portfolio. By implementing the multi-
component web-based platform, the entire e-learning process can be implemented in one place,

which will greatly facilitate all participants in the process.

A scheme of interaction and flow of information between the individual modules of the integrated

platform model has been developed, as well as the main functions of each of the modules.

cM

(Content Market)

s UM BM

(User Management) A g too (Billing management)

PM

(Portfolio Manager)

Figure 1. Block diagram of a complex e-learning system
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For each of the different groups of tools, an analysis of the most popular and used software
solutions (paid or open source) was performed, taking into account the degree of compliance with

the functional requirements defined in the previous step.

3.2 A model for personalized e-learning based on the competence profile of the
learner

In the development of the model, a methodology was adopted based on the following concept of

adaptability based on the prior knowledge of the learners.

Achieving effective personalization depends on the prior knowledge of the user and the

appropriateness of the data stored in the user profile.

Prior knowledge influences future understanding. By recording learner performance on a set of
parameters it can be compared and used in formative or summative assessments. Prior experience
in a given area can be assessed using quick knowledge tests to allocate learners to appropriate

stages of learning.

presented in this section, which takes into account the accumulated competencies of each learner,
is developed based on the prior knowledge model and includes several key stages shown in Figure
2.

o Stage 1 - Decomposition of the learning content into small learning objects;

o Stage 2 - Description of learning objects with competence;

o Stage 3 - Connecting the learning objects;

o Stage 4 - Creation of assessment/analysis components;

o Stage 5 - Development of a competent profile;

o Stage 6 - Providing individual learners with access to learning content based on the

competency profile.
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Figure 2. Stages in the development and delivery of personalized e-learning

The development of the model is based on the need to decompose the learning content into small
learning objects to be parameterized with descriptive data already at the stage of creating e-
learning. For this purpose, a methodology was chosen to describe decomposed knowledge with

specific labels, which are united under the general term "competencies".

3.3 Architecture of a tool for creating personalized eLearning content
This section develops a model for creating personalized e-learning content, including its main
components and tools.
Building a responsive online course in most cases requires the use of open assessment

components, i.e. components that require the intervention of trainers.

3.3.1 Description of the architecture
The architecture is designed to put into practice a step-by-step process of creating and delivering
personalized knowledge. Through the development of mock-ups, a conceptual architecture of a
personalized learning content creation tool has been created through which the six stages detailed
in Section 3.2.
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3.3.2 Main screen of the authoring tool
The main screen of the training package, illustrated in Figure 3. Main AT screen, provides access
to the necessary tools for creating interactive content and provides access to all accompanying

menus for setting up and building customized training content.

we @ Slide/item name O] e 0
Package Settings Add: @ [ 3L B
« Settings
Lorem ipsum dolor sit amet, consectetur Elements
= Completion and evaluation adipiscing elit. Aenean euismod bibendum + Images
. . " lzoreet. Proin gravida dolor sit amet lacus
Design settings accumsan el viverra justo commado. Proin + Text
+ Competencies mapping sodales pulvinar tempor. Cum sociis -
natoque penatibus et magnis dis parturient * Video
|Analyalr|g Structure montes, nascetur ridiculus mus. :
* Audio
= Analysing unit 1 . Butt
1.1 Quiz 1 —
1.2 Mazz 1 » Forms
1.3 Question 1 «lcons
~ Analysing unit 2 -
1.4 Quiz 2 Iframe
1.2 Mazz 2 Slide settings
1.3 Question 2 Setti
* Settings
1.4 Assignment 1 L
* Prerequisites
LearningiAssessment Structure + Completion

~ Topic 1 « Competencies

1.1 Slide 10: “B0: -
e 00:10:00/00:60:00 RIS

1.2 Slide 0@ - : Triggers

1.3 Question Layersiobjects Timline Slide information
~ Topic2 Text 1 I Duration:

1.1 Slide Image 1 [ ] Prerequisites:

1.2 Slide Taxt 2 — q :

1.3 Quiz Text 3 — Completion:

1.4 Assignment ex .

Text 4 [ 1 Draft:
Button 1 ] Slide visability:

Figure 3. Main AT screen
3.3.3 Add a competency to a slide or assessment component
To facilitate content authors and elLearning developers, teams need to have an integrated
competency database.
By describing learning objects with competencies, a link is built between an analytical complex

and learning content, and this base creates the possibility for personalization.

~ Analysing unit 1
1.1 Quiz 1
1.2 Mazz 1
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+ Analysing unit 2
1.1 Quiz 2
1.2 Mazz 2
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1.1 Slide
1.2 Slide
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o ICT project management methodologies

) Lean project management
0 Prince2 project management
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o project management principle
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Package Settings . o
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* Settings

* Completion and evaluation Competencies Professions
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project manager
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rail project engineer

Added Competencies

R ICT project management

Figure 4. Add a competency to a slide
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Determining the required percentage for each tested competency and evaluating the option as
mandatory regardless of the result

A0 6 [0
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1.2 Slide
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Figure 5. Determining the percentage required for each competency tested

Through the functionality provided in Figure 5, the training author determines the required
percentage collected by the analysts as the arithmetic mean of all the analytical elements defined
as an assessment of this competency.

A screen for tracking competency gaps between Analytical Complex, Learning Content and
final assessment components

The main purpose of this screen is to enable the author of a single screen to track whether there
are content slides for which no analytical or final assessment components have been entered, and
whether there is no training content for a particular competency.
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+ Settings
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Analysing Structure Slide 3
+ Analysing unit 1 Quiz 2 Competence 3 Quiz4
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1.2 Mazz 1 Labyrinth Competence 4 Question 2
1.3 Question 1 Assignment 1 Competence 3 Slide 6
LearningiAssessment Structure Competence 5 Slide 7 Quiz 5
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1.1 Slide
1.2 Slide
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Figure 6. Monitoring of competency mapping
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Screen with the result of passing through the analyzing complex

The screen illustrated in Figure 7shows the result to the user before moving on to the actual
learning content.
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Figure 7 Result of passing through the analyzing complex
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34 Conclusions
The results of the analysis show that there is no single integrated software solution available that

includes all the tools needed by the various participants in the process of creating, providing,

receiving and certifying the acquired knowledge through online learning.

Taking the analyzes into account, a model is developed for an innovative, multi-component, web-
based platform for the development, use and distribution of interactive content management for

e-learning.

The main goal of the model is to develop a platform that allows the creation and distribution of
specific, personalized and motivating learning content, leading to an increase in well-defined
competencies or skills of the learner. Content must be created, delivered, consumed and

consumed by individual users in the most time-efficient manner possible.

A scheme of interaction and information flow between the modules of the integrated platform

model is presented.

By implementing the model of the multi-component web-based platform, the entire process of
providing e-learning can be carried out in one place, which will greatly facilitate all participants

in the process.

A model has been developed that, through a complex of case and problem-based analyses, places
the learner in situations that have been previously described, which competencies and the degree
of reliability they validate. Based on the solutions/answers/results provided, each learner is

assigned a competency profile.

The model developed in this chapter for creating and delivering personalized eLearning to ensure
lifelong learning provides an efficient way to navigate through the actual learning content based
on the learner's acquired competency profile, pre-programmed relationship logic and degree of

the importance of the individual segments of the eLearning course.

An analysis of existing eLearning content development tools was performed and their suitability
for creating personalized learning content reflecting learners' prior competencies was assessed.
As a result of the research, a conceptual model and architecture is proposed, including tools for
creating interactive resources and evaluating the accumulated prior knowledge of the learners.
The model and architecture are designed to create and deliver personalized e-learning based on
the integration of an analytical complex, including assessment tools, a database of the necessary

competencies, the content of the training and the prior knowledge and skills of the learners. In
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this way, the learner is given an efficient way to go through the entire learning process and acquire
the desired competency profile. Future work will focus on incorporating the proposed model into
an interactive software system capable of building and delivering e-learning content according to

learners' specific needs and prior knowledge.

Finally, it should be noted that the transition to personalized learning based on learners' prior
knowledge is a process that will definitely be the future of e-learning. Currently, due to complex
technological and non-technological factors, this process is complex and inefficient. With the
development of effective solutions in this area, supported by advanced technologies such as
artificial intelligence (Al) and big data analysis, new advances will gradually remove
technological challenges and, as a function of them, reduce costs and increase the motivation of

creators of personalized learning content and of the learners themselves.

Chapter 4 - APROTOTYPE SYSTEM FOR THE DEVELOPMENT AND
DELIVERY OF PERSONALIZED E-LEARNING CONTENT

The prototype system for the development and delivery of personalized e-learning content
presented in this chapter was created with the idea of saving the time of teams managing the
learning processes in organizations, while giving them powerful tools to internally create
engaging personalized interactive online courses, a built-in virtual classroom , administration of

on-site training and detailed reports and reports in real time. The main modules of the system are:

Contipso LMS - An e-learning system designed and developed to make the online learning
process as close as possible to face-to-face learning. The system offers a wide range of intuitive
tools for access management, communication, monitoring and performance reporting of

individual users.

Contipso Author - A tool for building interactive multimedia training content, to the maximum
extent possible for authors and developers of online courses. Through Contipso Author, authors

themselves produce interactive multimedia training content that interacts with the learner.

Contipso Catalog - A place where people who want to contribute their knowledge meet those

who want to develop continuously in the context of lifelong learning.

Contipso Market - A specialized store for elements, templates and training resources to quickly

and attractively build online courses.
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These modules form a complete solution for knowledge management and training in
organizations, providing flexibility, interactivity and the possibility of personalization of the

educational process.

4.1 E-learning system

A next-generation learning process management system that provides a quality user experience

to all participants in the learning process, regardless of the device they use.

The system offers a wide range of intuitive tools for access management, communication,

monitoring and performance reporting of individual users.

The training process is conducted through the use of an interactive training content player , which

provides an adaptive presentation of the training content for maximum comfort under any device.
The system is designed on the principle of separation of roles, providing for the following roles:

- Educable;

- Teacher

- Content editor

- Head of structure
- Training organizer

- Administrator

For each of the roles, a separate dashboard is designed after login, which gives specific
information according to the role. Each user of the system can have one or several roles. Figure
Figure 8illustrates the learner dashboard with a primary focus on enrolled courses and programs,

displaying for each a pass deadline, score, current status, and progress rate.

Abstracts of Dissertations 2025 (2) 3-42



DEVELOPMENT AND DELIVERY OF PERSONALIZED E-LEARNING CONTENT 26

Visaw Cranoes
w © < 030 MowuTe obyqeHnA NPEACTORWM
) Tabno
B Crobusin g eaa0a ONBOARDING
-4 ’”' @ Bnporpec
Q00 Moure obyvenin 2 713 | B8 Kpaew cpox: Matexen 0%
— @ Viaucxoanmn 3a 3asbpwsane: 3anbpuen OByIeHHA
J Karanor ofyenun )
B Npoaunwurensoct: 1 ac 1 42 sy Peayntar: 0 06yyeHna
&5 Kanewpap
Z= Obu: 2 06yverma  [B] 3anucasu: 2 oGyvennn
(® Bunpocy 3a obyuenueTo v
44 Peaynratn Ynpasnesue Ha BUPTYanHu exunu
Bionetun
[E Coprudmxarn - Nposexaane: C thuxcupan rpacik

i Tpewepu: Mpax Cranoes B3 0% [ Ocwosnw npeammcTsa Ha Contipso

[B PuKkosoncTso 3a paora ¢
Pesynrar: 0 Toukn BUpTYanka obyuuTensa sana

@ 2uacan30mmmyty ®Brporpec EE Kpaow cpox: 21.07.2024 (Matexnn) Bnea

WMHTEePaKTMBHO 06y ypes Ha Contipso Author
[ Nposexaane: 3a CAMOCTORTENHO OByeHME
5 s Tpesepu: Kanuwa Netposa B3
N
© 22mmye @ 3asupwen yenewno [ Kpaen cpok: Hama

Figure 8 Main learner dashboard
Each individual training is visualized in the form of an interactive player ( Figure 9), which
contains both educational slides combining audio, video, animations and interactivity, as well as
assessment components such as tests, case studies and independent works, questionnaires and
entire educational mazes. to provide the element of personalized traversal through the training

content.

Thanks to the deep integration with the training content development tool, the system can track
the progress of the learner through each of the individual screens of the training for which a
completion requirement has been set in Contispo Author. At any moment, the learner has
information about the current requirements for completion ( Figure 10) and the achieved result

and status of the individual training assessment components ( Figure 11).

Based on the set requirements for completing each screen of the training, the system offers the
possibility to configure the training path of the trainees, which makes it possible to set
requirements for access to certain content. An example of such a requirement could be that the

post-topic quiz be available only after the learner has gone through the learning content.

For the purpose of fixed-schedule trainings, the possibility of time-fixed trainings, where each
training topic or assessment component can be unlocked and locked precisely in a certain time
slot, has been designed and implemented. This is illustrated in Figure 12, where you can also see
how against each training content item there is a link to instantly edit the content directly in the

built-in training development tool.
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Figure 12 Learning view with Learning Organizer role

4.2 An interactive learning development tool

The heart of the developed prototype Contipso Author is an Internet-based tool for preparing

multimedia educational content that interacts to the maximum extent with the learner.

Easy and fast creation of interactive slides based on many pre-prepared templates, learning path
management, interactive questions and tests, easy and powerful configuration of completion and

assessment, ready-made components that save your time.

Abstracts of Dissertations 2025 (2) 3-42



DEVELOPMENT AND DELIVERY OF PERSONALIZED E-LEARNING CONTENT 30

Full integration with Contipso LMS to organize and manage the training process, with Contipso

Market to access a variety of free and paid training resources.

The main screen of the tool is a kind of library with training content and templates ( Figure 13).

This is where access to the individual content editor packages and the question bank is managed.

1\® Contipso @ = (D meacracev

& MNaxetn

o = L=} o = e d e e G e @
N W@ o6yonm s LMS

Figure 13Learning Library main screen in the Interactive Content Development Tool

Figure Figure 14shows the main screen of the training content development tool, which

consists of the following components:

e Stage — the place where educational content is created,;

e Timeline — a screen in which the display and hiding time of individual elements is
managed, effects and animations are added;

e Context menus — when selecting an element, multiple submenus are opened, from
which the visualization and its behavior when interacting with the user can be adjusted;

e Structure — hierarchical arrangement of educational content within topics and modules;

e Elements - a library of different types of elements that can be called on stage.
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Figure 14 The interactive content development tool

A key functionality of the tool is the ability to set triggers. These are essentially pre-defined rules
that can be programmed to track user action and. On this basis, take the learner to a different part
of the slide or the training as a whole. This is precisely the main functionality for building

personalization of the training path in relation to the learner's behavior.

BaanmoneiicTaus Mexay 06eKTw/Tpurepy

BobapeicTene

Napamerep

Figure 15Add Interactivity screen

4.3 Competency management

The chosen model for the personalization of the training process is based on assessment and
accumulation of competencies. Figure Figure 16shows the basic interface for describing the
individual competency training screens. Integration with the EU ESCO Competence Model has

been implemented in the prototype. Described in detail in Chapter 3.
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Figure 16Screen for describing training content with competencies

Successfully passing a screen or an entire training, certified competencies are automatically

accumulated in the training file ( Figure 17).

\m Contipso

B Authoring tool

O a0 o
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Figure 17Profile of a learner with accumulated all competencies from successfully

completed trainings

4.4 User management and access

Key to user management is integration with other systems or importing and entering user data.

The main goal is to have as much data as possible in the system that characterizes the user.

The automation setup screen is illustrated in Figure 18. The learning path between courses is also

set from the same place.
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Figure 18Creating a study plan and adding prerequisites to access a course

The prototype has been validated in an operational environment and is used for the purposes of
the project "CYBERsecurity 4 All STAkeholdeRs" (No. 101083793), funded by the European
Commission's Digital Europe Program and the Research, Innovation and Digitalization for Smart
Transformation Program (RIDI). IICT of the Bulgarian Academy of Sciences is a partner in the

project.

More than 800 learners have gone through the system, who receive access to training content,

tests, surveys and automatic issuance of a certificate after successful completion of the training.

Conclusions

By developing a prototype of the multi-component web-based platform, the entire process of
providing e-learning can be done in one place, which greatly facilitates all participants in the

process.

The integration of a custom content development tool with a built-in competency description

module with the e-learning system enables:

- Quick build and update of interactive personalized trainings;

- Detailed analysis of user behavior;

- Analyzing the input competencies of the trainees;

- Providing an individual learning path for each learner;

- Accumulation of acquired competencies in the learner's portfolio and their use to

automatically provide access to other trainings;
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The developed add-on modules for delivery of ready-made trainings, marketplace for ready-made
interactive content, module for asynchronous learning and portfolio complement the basic
infrastructure and provide a communication environment and feed content authors and
responsible training and development teams with ready-made training and interactive learning

elements.

Conclusion and summary of the obtained results
The dissertation presented a model, architecture and prototype of a web-based platform for the
development and delivery of interactive educational content that would provide an integrated

solution for all aspects of the educational process.

A systematization of the functional requirements of e-learning systems has been carried out and
knowledge management is an important aspect for the future development of this field, and a
method for evaluating e-learning systems has been developed which allows institutions and
organizations to evaluate and compare different systems, such as thus choosing the best solutions

for their needs.

A classification of online courses by presentation methods and the type of educational content
also plays an important role in this process, and standards have been developed for the creation

of electronic educational content.

A web-based platform for the development and delivery of interactive training content was
designed to provide an integrated solution for all aspects of the training process. Developing a
personalized e-learning model based on the learner's competency profile is another important step

towards improving the learning process.

A customized e-content tool architecture will also play an important role in this process, which
has been realized through the development of a prototype of a complex system for the
development and delivery of personalized e-learning content, which is essential to unify all

aspects of e-learning. training.

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

formulated :

1. A methodology has been developed for the evaluation of e-learning and knowledge
management systems, and for this purpose a classification of the functional requirements

of these systems has been carried out, it allows institutions and organizations to evaluate
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and compare different systems, thus choosing the best solutions according to their specific

needs;

2. A classification of online training courses according to delivery methods and type of
training content is made, and a content development approach for e-training courses is
developed. Defining such an approach ensures high quality of the developed educational
content and facilitates the integration of various tools used to create educational materials
. This leads to greater consistency and improved interoperability between different

systems and resources;

3. Created a method for generating training content, using generative Al. With this method,
training materials can be customized according to the needs of each learner, making the
learning process more efficient and adaptable. The created method based on artificial
intelligence supports the creation of content tailored to the individual knowledge and

interests of the learner, which is a step towards more personalized learning.

4. A model has been developed for personalized e-learning based on the competence profile
of the learner. The model provides individualized training that takes into account the
specific needs and competencies of learners and ensures higher efficiency and increased

commitment of learners;

5. Based on the developed model, a tool for creating personalized e-learning content was
designed. Creating a custom e-content tool also plays an important role in this process.
This tool facilitates the creation of adaptive content tailored to the individual needs of

each learner by providing the necessary resources for personalization;

6. The architecture and prototype of a web-based platform for the development and delivery
of interactive training content have been developed. A comprehensive system for the
development and delivery of customized e-learning content is essential to bring all aspects
of e-learning together. This prototype serves as the basis for an integrated solution that
combines the creation, management and distribution of personalized training materials in

one comprehensive platform.

Directions for future research

Al-powered technologies could be actively used to generate expert textual content, images,
videos and multilingual audio for e-learning courses. These tools have the potential to improve

efficiency, personalization and learner engagement and are at the heart of the solution to the
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fundamental problem of implementing a personalized learning process based on learners' prior

knowledge.
The main directions for future research on the topic of the dissertation include:

1. Implementing an Al model to generate text and multimedia learning

2. Training an Al model to take on the role of training designer

3. Development of a model for transforming generated content into a structured one that
will be enriched with examples, stories, mazes and other elements that will play the role
of both an analytical complex and serve as basic educational content.

4. Development of an architecture for automatically creating interactive multimedia

trainings with human editability and validation.
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YBoa

EJ'IeKTpOHHOTO O6yLICHI/Ie HAITbJIHO TpaHC(I)OpMI/Ipa Ha4yuHa, I10 KOUTO 3HAHUETO CE npeaaBa u
ImojiydaBa OT O6y‘IaCMI/ITC. 33 pasiivmKa OT TpaAUIMMOHHHWA METO Ha IMPEIoagaBaHe, CICKTPOHHOTO
06yquI/Ie IpaBHu YUYCHCTO IIO-JICCHO H HO-C(I)eKTI/IBHO. B CAUH HCIPCKBCHATO MPOMCHMAIL CC
JKUBOT B TCXHHUYCCKH U U3ITBJIHCH CHC C’B6I/ITI/I$[ KHBOT, yqueTo Hp€3 Ieiaust ) KUBOT CE npeBmea

B HCO6XOI[I/IMOCT. Ts moxe na 6"5,[[6 Haﬁ'aHCKBaTHO YAOBJICTBOPCHA YPE3 CIICKTPOHHO 06yquI/Ie.

B nHemHo BpeMe yCIyruTe 3a MepcoHaTM3upano o0ydeHHe ca KIIF0YOB MOMEHT B 00JacTTa Ha
OHJIAallH 0O0y4YeHHeTo, ThU KaTo HsAMa (uKcHpaHa ydeOHa MbTEKA, MOAXOJAIIA 33 BCHYKH
obygaemu. TpaauImoHHUTE CHUCTEMH 3a oOydeHHe obOaye mpeHeOperBaT T€3W M3UCKBAHUS 3a
YCIIyTH ¥ TIPEIOCTABST €HO U CHIO y4eOHO ChIbpKAHHE Ha BCUYKU oOyuyaemu. To3u moaxoq
MOXeE Ja He € e(EeKTHBEH 3a ydYalld C pa3indeH OMHUT MU CIIOCOOHOCTH. 3a Ja ce Cch3hale
aIalITUBHO y4eOHO ChIbpKaHUE, TPSOBA /1a € Bh3MOXKHO J]a Ce OCHTYpU y4eOHO ChABbpIKaHUE

criope]t cenu@UIHUTE HYKIU Ha 00ydJaeMusl.

I/IHCTPYMCHTI/ITG 3a Cb3JJaBaHC Ha CJICKTPOHHO 06y‘-II/ITCJIHO CbAbpPKaHUC WU B YaCTHOCT 3a
MEPCOHATIU3UPAHO CICKTPOHHO O6y‘ICHI/Ie ou YJICCHU HU3MNOJI3BAHCTO Ha peauna y‘le6HI/I
I[GﬁHOCTI/I, BKJIFOUUTCIIHO BU3YAJIHU U Bep6aJIHI/I I[eﬁHOCTH 3a yBCJIMYaBaHC Ha e(beKTI/IBHOCTTa

OT 00y4YEHHUETO.

Hacrosimusat nucepraiimoHeH TpyJA aHalU3Mpa ChIIECTBYBAIIUTE MOJEIH 3a Ch3JaBaHE Ha e-
oOydeHus1, Beue pa3paboTeHUTe COPTYECPHH PELICHUSI U TEXHOJIOTUUTE 32 U3KyCTBEH UHTEIICKT.
Ha Ta3u ocHoBa ca pa3paboTeHHn U METOAM U MOJEIHU, apXUTEKTypa U MPOTOTHUII HA CHCTEMA 3a

pa3pa60TKa " OpCaoCTaBAHE HA NNEPCOHATIU3ZUPAHO CIICKTPOHHO 06y‘-II/ITCJ'IHO CbABbpPrKaHHUC.
HeJI U 3a/1a9i HA TUCEPTAIITMOHHUA TPY A

Ot HampaBeHUs aHATUTUYCH 0030p € PopMyTUpaHa IeNTa Ha TUCEPTAIMOHHUS TPY I

Ja ce npeonoixcu cucmema u UHCMPYMEHmMU 34 papadomka u npeoocmasane Ha
UHMEPAKMUBHO NEPCOHANIUIUPAHO e/IeKMPOHHO 00yueHue, 6a3upano Ha npedsapumennume

3HAHUA HaA 0Oyuaemume.
3a Ta3u 1en ce AeUHUPAT CICTHUTE 3a/1a4u:

1. Ja Obae wusBbpumieHa KiIacudukanus Ha (QYHKIHOHATHUTE HW3UCKBAaHUS U
pa3zpaboTeHa METOJIWKa 3a OIEHKa Ha CHUCTEMHUTE 3a EJIEKTPOHHO OOydueHue u

yIpaBlieHUE Ha 3HAHUSTA;
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2. Jla ce HampaBH Kiacu(UKalKsg HA OHJIAH KypCOBE 3a 00y4eHHE CIOpEa METOIUTE
Ha TIPEJICTaBSHE U THIA OOYYUTEIHO ChIbpPXKAHKE U Ja Obe pa3paboTeH MoIX0] 3a

pa3pa60TKa Ha CbABPKAHUC 3a CJICKTPOHHU O6y‘II/ITeJ'IHI/I KYpCOBC,

3. Jla Opae cB3mageH METOA 3a TeHEepHpaHe Ha OOYYHMTENHO ChABP)KAHHE, 4Ype3

reHepatuBeH Al;

4. ]Jla 6b1e pa3paboTeH MOJIEN 3a MEPCOHATM3UPAHO €JIEKTPOHHO O0yueHue 6azupaHo

KOMIICTCHTHOCTHU A HpO(bHH Ha O6y‘laeMI/I$I;

5. Jla 6bae mpoeKTHpaH MHCTPYMEHT 3a Ch3JaBaHe Ha MEPCOHAIM3UPAHO €JIIEKTPOHHO

O6y‘lI/ITeJ'IHO CbABPIKAHUC,

6. Jla ce pa3paboTu apxXuTeKTypara W MPOTOTHN Ha yeb-0azupana miuardopma 3a

pa3pa60TKa H IPCAOCTAaBAHC HAa HHTCPAKTUBHO 06yLII/ITeJ'IHO CbABbpPIKAHUC.

CTpykTypa Ha qucepTanusiTa

JucepTaliMOHHUAT TPYJ € CTPYKTYPHUPAH B Y€THPH IJIaBU.

B nbpBa riaBa e HarpaBeH aHAIUTHYEH 0030p Ha TeopeTUyHaTa 6a3a, CBbp3aHa ¢ mpobiaeMHaTa
o0ract Ha qucepranusiTa. Ts BKIIOYBa KpaTKO BbBEJIEHUE, aKTyaIHOCT Ha TeMara, PUII0KEeHHUS,
IIPEIM3BUKATEIICTBA U CBHILECTBYBAIIM PEIICHHUS HAa HAy4YHOTO M3cieBaHe. MoOTuUBHpaHa €
HEOOXOIUMOCTTa OT Ch3JaBaHE€ M IpWIaraHe Ha HOBM MOJIENIM 3a IMEPCOHAIM3HMpAHE Ha

O6yLII/ITeJ'IHI/I$I mnponec B OHJIaliH cpeaa.

B®B BTOpa riiaBa ¢ u3BbpiicHa Kiacupukaius Ha (yHKIIMOHAITHNATE U3UCKBAHUS HA CHCTEMHUTE
3a ENIEKTPOHHO OOyYeHHE WM YIpaBJICHHE HAa 3HAHUATA W OLEHKAa HAa TsIXHaTa €()EeKTUBHOCT.
HampaBeH € cpaBHUTENEH aHAU3 Ha CHINECTBYBAIIUTE HA Ma3apa CHUCTEMHU 3a EJICKTPOHHO
oOydeHrne W WHCTPYMEHTH 3a €JICKTPOHHO OOyueHHWEe M € OICHEHA TSIXHATa MPHUTOJHOCT 3a
peanM3upaHe Ha TEPCOHAIM3UPAHO OOydYeHHe Oa3upaHO Ha KOMIETEHTHOCTHHS mpodui Ha
oOydJaeMusi 1 HETOBUTE MPEABAPUTEIHN 3HaHUS. Pa3paboTeH MeTo] 3a OlleHKAa Ha CUCTEMH 3a
€JIEKTPOHHO 00yueHHe, KOWTO Jla 0Tpa3siBa Crielu(UIHUTE MOTPEOHOCTH Ha OTACTHUTE TUIIOBE
OopraHu3aly U3IMoJi3Balu C-OGYqGHI/IH C pa3JIMYHU O CJIN U B PA3JIMYUCH TCXHOJOTUYCH KOHTCKCT.
M3BbppmieHa € KiracupuUKaus Ha OHJAWH KypcoBe 3a OOydYeHHe CHopea MeTOAWTe Ha
npeacTaBsHe W Tuma oOyduTenHo chabpkaHue. ChII0 Taka € pa3pabOTeH cTaHAapT 3a

pa3paboTKa ChAbPKAHHUE 32 €IICKTPOHHH O0YUHUTEITHU KypPCOBE.
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B Tpera riaBa e onucas npouechT Ha pa3pabOTBaHE HA apXUTEKTypa Ha CUCTEMa 3a pa3padoTKa
U [IPEJIOCTaBSIHE HA IEPCOHATIU3UPAHO €JIEKTPOHHO OOYUHUTENHO ChAbPKaHue. B mbpBUAT pa3znen
Ha IJlaBaTa € IpEeACTaBeHa apXUTEKTypa Ha KOMIUJIEKCHAaTa cuctema. BbB BTOpHM paszgen e
pa3paboTeH MOoeN 3a MEePCOHATN3UPAHO EIEKTPOHHO 00yueHHe 0a3upaHO KOMIIETEHTHOCTHUS
npodu Ha o0yyaeMus, a B TPETU pa3zei € Ch3/1aJieHa apXUTEKTypa Ha HHCTPYMEHT 3a Ch3/1aBaHe
Ha [EPCOHAIM3UPAHO EJIEKTPOHHO OOYUUTEIHO ChIbpXKaHHE, KOWTO € B OCHOBAaTa Ha

pcain3npaHe Ha MOJ€Jia Ha IIEPCOHATIMU3AIMA Ha O6yLII/ITeJ'IHI/IH mpomnec.

B uerBbpTra rnaBa e paszpaboTeH (QyHKIMOHUpAIl TPOTOTUIl HAa KOMIUIEKCHAa CHCTEMa 3a
pa3paboTKa ¥ NpeOCTaBsIHE HA IEPCOHATM3UPAHO €ICKTPOHHO OOYUHUTEIHO ChIbPKAHUE, KOUTO
BKJIIOYBA MHTETPUPAHU CHUCTEMA 3a €JEKTPOHHO OOyueHHe M MHCTPYMEHT 3a pa3paboTka Ha

HHTCPAKTUBHO NCPCOHAIN3UPAHO O6y‘lI/ITeHHO CbAbpPIKaHUC.

B 3akiroueHueTro € MpeicTaBeHO pe3loMe Ha IOJY4YeHHUTE pe3yiTaTH oT pa3zpaldoTkara.
Omnpenenenu ca HaCOKH 3a ObJCIIN U3CIIeABaHUS U pa3BuTHE. [IpencTaBeH e CUCHK ¢ HAyYHU

HY6J'II/IKaI_II/II/I 10 TeMaTa ¥ 3a0eJII3aHu HUTHUPAHUA.

HuceptarmmoHusT Tpya chabpxka 202 crpanuiy, 53 durypu, 13 Tabmunm u 125 nurepatypHu

HN3TOYHHKA.

I'VIABA 1 - AHAJIMTUYEH OB30P HA NEPCOHAJIM3UPAHOTO
EJEKTPOHHO OBYYEHUE

1.1 O030p Ha CHBPEMEHHOTO CBLCTOSIHHE W NEpPCNeKTHBM HAa pa3BUTHE HA
€JIEKTPOHHOTO O0y4YeHue

1.1.1 Pa3BuTHe HA €JIEKTPOHHOTO 00y4YeHHe
Enekrpornorto odydenue (EO) HambiHO TpaHchopMHpa HAYWHA, 10 KOWUTO 3HAHWETO IpeaaBa
Ha oOydaemuTe. 3a pa3inKa OT TPAIUIIMOHHUS METO]] Ha MPEMNoaBaHe, eIeKTPOHHOTO 00yUeHne
NpaBU YCBOSBAaHETO Ha Marepuanute JecHo u edekruBHO. C OBP30TO yCKOpsiBAaHE Ha
TEXHOJOTMYHUTE MPOMEHHU YUEHETO IPe3 LENHsl )KUBOT ce MPEBPHIIA B HEOOXOAUMOCT U MOXKE

7 ce pely Hali-aJeKBaTHO Ype3 eNIEKTPOHHOTO 00yUYCeHHE.

O600m1aBaiiki BCHUKH MperjieJany 1e(UHHUIINH, eIEKTPOHHOTO 00YUYEeHHE MOXKE J1a Ce OIPeIesin
kaTo: M3non3Bane Ha MIHTEpHET 3a JOCTHII 10 OOYYUTETHN MaTepHalH, 32 B3aHMOJICHCTBHIE ChC
ChIbPKAHUETO, MPENOJABATEICKUS €KHUII U APYyrd oOyuyaemHu, 3a MOoJy4yaBaHE Ha MOJKpena u
3HaHUS B OOYYHTEIHHUS MIPOIIEC U Bh3 OCHOBA HA MPHUIOOUTHTE 3HAHHSI ChCTaBSIHE HA COOCTBEHO

mHeHue [1].
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B nHemHo BpeMe yciyrure 3a mepcoHanu3upaHo oOydeHue ca KI0YOB MOMEHT B 00JiacTTa Ha
OHJIAaliH OOyYeHHETO, ThH KaTo HAMa (UKCUpaHA OOYYHTETHA MHTEKA, MOIXOMISIA 32 BCHIKU
o0yuaemu [2]. To3u moaxo Moke J1a He € e(heKTUBEH 3a YYaIllK C Pa3IMYEH OMUT M CITIOCOOHOCTH.
3a 1a ce ch3ajie aanTHBHO yIeOHO ChIbPXKAHUE , TPSOBA J1a € BB3MOXKHO J1a CE OCUTYPH Y4eOHO

ChIbPKaHUE CHIOPE/] CielpUIHUTE HYX 1 Ha 00ydaemus [3].

EIII/IH OT CbBPEMCHHUTC METOAU 34 OGy‘-ICHI/IG KaKTO Ha YYCHHUIU U CTYJICHTHU, TaKa U HA (bl/IpMeHI/I

CITY)KHTEJIU U Bb3PACTHH € HMEHHO Ype3 OHJIAH KypcoBe M OHJIaiH 00y4ynuTeHr MaTtepuanu [4].
Hcmopuuecko pazeumue na e1eKmpoHHOmMo odyuenue

C pa3BUTHETO Ha MepcoHaTHUTE KommioTpu mipe3 80-te u 90-Te ToJMHM HA MHUHAIMUS BEK,
KOMITIOTBPHO 0a3supaHOTO OOydYeHHWe 3alo4yHa Ja ce [pwiara B [O-IIUpOKa rama oT
00pa3oBaTEeIIHU M KOPIIOPATHBHH Cpeir. MyJNITUMETUITHNA €JIEMEHTH KaToO TEKCT, ayIi0 U BHJICO
ca MHTETPUPAHU B MPOrpaMUTe 3a 00yUYeHHE, KaTo 10 TO3H HAYMH Ce 10100psiBa e()eKTUBHOCTTA
Ha oOydeHuero. ToBa momara OCHOBaTa 3a IOCIENBAINO Pa3BHTHE HA WHTEPHET Oa3MpaHO
oOyuenwue [5]. [Ipe3 To3u mepuos ce NosBsIBAT MBPBUTE CUCTEMH 32 yIpaBJIeHHE Ha 00yYCHUETO
(LMS) [6], xouTo mpemaocTaBIT CTPYKTypHpaHa IuiaTgopma 3a OpraHu3upaHe, MpeaIoCTaBsiHE U

pociesiBaHe Ha yUeOHHS MPOIIEC.

[Ipe3 mbpBOTO AecetusieTe Ha 21 BEK €NEKTPOHHOTO OOy4YeHHME MPOABIDKU Ja C€ pa3BHBa C

NosiBaTa Ha MAaCUBHH OTBOPEHH OHJIaiH Kypcose (MOOC) [7].

COVID-19 nmoenme no0 mUPOKOTO H3MOJ3BAaHE HA CHUCTEMHU 3a BUPTYaJHU KIACHU CTaul 3a
MPOBEXKAaHE HA CHHXPOHHH Y4YeOHU cecud B peamHo Bpeme. [Imatdopmurte 3a CHHXPOHHO
oOyudeHue ce npeBbpHaxa B OCHOBEH KaHaJl 38 KOMyHHMKAIUS U ChbTPYIHUUYECTBO MEXKAY YUUTEIU

U yuerui [8].
[langemusara cbilo Taka moguepra HEOOXOJUMOCTTa OT pa3padOTBaHE HA HMHTEPAKTUBHO U
a/IalTHUBHO ChAbPKaHKE, KOETO J1a OTTOBOPH Ha pa3HOOOpA3HUTE HYX /U Ha 00yyaeMuTe.

Texnonozuunu KoMnoneHmu 3a ocuzypseane Ha y‘l€6Hu}l npoyec

Pa3Butuero Ha enekTpoHHOTO oOyueHue (e-learning) He Ou OO BH3MOXKHO 0€3 HATMYHETO HA
CHBPEMCHHU TEXHOJOTUYHU PEHICHUs, KOUTO OCHTYpPSBAaT T'hBKAaBOCT, HHTEPAKTHBHOCT U
JOCTBITHOCT Ha y4deOHus mporec. B To3u pasgen ca W3BENCHW OCHOBHHTE TEXHOJIOTHYHH
KOMITOHEHTH, KOMTO Ca OT CHIIECTBEHO 3HAUYEHHE 32 Ch3/IaBaHETO Ha e(EeKTHBHA CHCTEMa 3a

€JIEKTPOHHO 00yYeHHe, KaTO CUCTEMU 3a aBJieHHe Ha oOydenuero (LMS) [6 , HHCTPYMCHTH
3
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3a pa3pa60TKa Ha HWHTCPAKTHUBHO CBABPKAHUC U HJ'IaT(I)OpMI/I 34 CUHXPOHHO U ACHHXPOHHO

oOydeHwue.

TexXHOIOTMYHOTO OCBIIECTBABAHE HA ENEKTPOHHHUS y4eOeH MpOoIleC M3UCKBA TPU KIFOUOBH
coTyepHH pemieHus, KOUTO TpsiOBa na ObOAT OCHTYpPEHH, 3a Jia C€ rapaHTHpa KadyecTBEHa
OpraHu3alysi, MPOBEXKIaHe U MPOCIIeIsiBaHe Ha yueOHus rmporiec. Ha mbpBo MscTo € HeoOxoquma
crcTeMa 3a eJeKTpOHHO oOydenne LMS, KosiTo 1a rapanTHpa yIpaBIeHHUETO Ha TIOTPEOUTENNTE,
HACTpOMKaTa Ha MpaBaTa 3a JOCTBII, MPEIOCTABIHETO HAa JOCTBI JO EJICKTPOHHO Y4EeOHO
CbAbpPKAHUC W 3aABJDKUTCIIHOTO IPOCICAABAHC U OTUMTAHC Ha HAINPCAbKAa W HATPYHNAHUTC
KOMITETEHIIMM Ha oOyuyaemuTe. Ha BTOpPO MSCTO ca CHCTEMHUTE 3a CHHXPOHHO BHJCO W ayJHO
oOydeHue OT Tuma ,BHpTyanHa kiacHa cras” [9], xouTo ca Hali-Onm3kata aHaloOTUs Ha
00y4eHuneTo B KiacHa crtas. OCHOBHOTO MPEAMMCTBO Ha €JIEKTPOHHOTO 00yUueHHe o0ave uaBa OT
BBH3MOKHOCTTA 32 MOBTOPHO M3ION3BAaHE M OBbP30 aKTyalu3UpaHe Ha OOYUYUTEITHUTE PECYpCH, 32
KOETO € HEOOXOIMMO OpraHH3alMUTe Ja pas3loyiaraT ChC CHeUu(UYIHN WHCTPYMEHTH 32

pa3paboTBaHe Ha JUTMTAITHO 00YyUUTEIHO Chabpkanue — Authoring Tools [10].

1.1.2 Mopaeau 3a cb31aBaHe HA €JIEKTPOHHO 00YYHTETHO ChAbPKAHHUE
EdexTuBHOCTTA HA €EKTPOHHOTO OOYUYUTEIHO ChIIbPKAHUE 3aBUCH HE CaMO OT KayecTBOTO U
pa3BuTHEeTO Ha TexHoJoruuTe. OT CHIIECTBEHO 3HAYECHUE € MPENBAPUTEIHUAT aHAIN3 Ha
cUTyalusTa U oOydaeMHTe, MPABUIHOTO ONpeAeIsiHE Ha OOyuuTeNHUTE Lesid, U300pbT Ha
CTpaTeTHH U CPEICTBA 3a MPEIOCTaBsSHE, KAaKTO M OIIEHKAaTa Ha pe3yiaTaTtute oT o0ydenuero. C
TE3UW BBIPOCH CE€ 3aHHMMABAT CIEIHATUCTUTE IO pa3paborka Ha oOyuenue (Instructional
Development, ID).

W3non3BaHeTo Ha KIIACHMYECKU MOAXOMAW MPH AW3aiiH Ha elearning maTepuaiy € penraBario 3a
BAaIlIMAT YCIIEX, MOHE B Ha4yanoTo. ChBPEMEHHHAT HAy4YeH MOXOJl 3a JW3aiiH Ha oOydeHHe e
NOJIOKEH MO BpemeTo Ha Bropara cBeToBHa BOIiHA, KOrato € TpsiOBaio MHOro (OyKBaJlHO

CTOTHIIHN XPIJI?II[I/I) Xopa aa 6"I>I[aT HAay4YCHH Ha KOHKPCTHH 3aJa4d U TO 3a MHOI'O KpaTKO BPEMC

[11].
Aﬂannrmpaﬂn ca CJICAHUTE MOJI€EJIN .

e [IppBuU npuHIMIHN Ha 00ydeHHeTo Ha Mepui
e Jleser yueOnu crOutus Ha Robert M. Gagne
e Takconomusita Ha baym

e ADDIE Mopgen
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1.1.3 Cucremu 3a ynpapjeHue Ha eJIEKTPOHHO 00y4eHHe

LMS ca cnienuanu3upadd CUCTEMH 3a 0OydcHHe, O0a3upaHW Ha ChBPEMCHHH WHTEPHET U yeo
texHonoruu [6]. Ot apyra ctpana ce cmsrta, ye LMS Bb3HUKBAT mopagu HEOOXOJUMOCTTA OT
OCUTYpsIBAHE HA OPTaHU3AI[MOHHH, aJJMUHUCTPATHBHH W OOpA30BATENIHU EJIEMEHTH, KaKTO H
BKJIFOYBAHETO HA PA3JINYHK TEXHOJIOTMYHH KOMIOHEHTH [12].

LMS mnpenmnarar ycmyrd, KOUTO OTrOBapAT Ha CHENU(PUYHH HYXIH OT OOyueHHe u
aBTOMAaTH3alMs, KbJETO H3IIBJIHSABAT YETHPU OCHOBHH 3aJadll 4ype3 JIECEH 3a W3IOJ3BaHE U
yHuUIHMpaH noTpeduTencku uarepdeiic [13].

OcHoBHuTe pynknun Ha LMS cucremara BKJIHOYBAT:

o YmnpasieHue Ha CbIbP/KAHUE;
o IlpocnensBane Ha HanpeabKa,
o MHTEepakTHBHOCT U OLICHSIBAHE;

o KomyHuKkamus u CbTpyTHUYECTRBO;

1.14 MWMuHcTpyMeHTH 3a Ch31aBaHe HA HHTEPAKTUBHHU 00y4eHUs!
WHTepakTUBHUTE MHCTPYMEHTH 3a Cb3JaBaHe Ha OOydeHHe WIpasT KIIo4YoBa DOy B
CbBPEMEHHOTO €JIEKTPOHHO OOy4yeHHe, KaTo NPEJOCTaBAT IEPCOHAIM3UPAHU Yy4eOHU
IPSKUBSABAHUS, Oa3UpaHU Ha MpPEAUIIHUTE 3HaHMs Ha oOydaemute [14]. Tesu MHCTpyMEHTH
MO3BOJIABAT Ha IpernojaBaTeuTe U pa3padoTUMIMTE Ha KYpCOBE Ja Ch3JaBaT aJalTUBHU OT

TJIe[IHA TOYKA Ha U3IOJI3BaHOTO yCTPoiicTBO [15] m mHTepakTHBHY yueOHu Marepuanu [16].

OcHOBHaTa Liell Ha CpEACTBaTa 3a Cb3/aBaHE HA HMHTEPAKTUBHU OOYyYEHUS € Ja OCUIypsT
NOBMILICHA AHTAKUPAHOCT M €(PEKTHBHOCT Ha Y4yeOHHUS INpolec upe3 H3MOJI3BaHE Ha

VUHTEPAaKTUBHH U MyJITHMEIUITHN enemenTH [17].

WucTpymMeHTUTE 3a Ch3/laBaHE Ha HWHTEPAKTUBHO OOyudeHHE HTrpasT IEHTpalHa pojs B
MEPCOHATM3UPAHOTO OOyUYEHUE, KOETO C€ OCHOBaBa Ha TPEAWINHUTE 3HAHUS W YMEHUS Ha
oOydaemute. Te MO3BOJSBAT Ch3/IaBaHETO HA KYpCOBE, KOMTO aJaNTHUPAT ChABPKAHUETO B
pealHO BpeMe, B 3aBHCHMOCT OT pe3yjiTara Ha oOydyaeMUTe M TEXHHUTE WHIUBUIYaTHU

MOTPEOHOCTH.

1.15 MukpooOyyeHHsATA U POJIATA UM B IEPCOHAJM3HPaHe HA OOYYHTETHHS
npouec
MukpooOy4eHHEeTO € CPaBHUTEITHO HOB MOJX0J1 B 00JIaCTTa Ha €JIEKTPOHHOTO 00yueHHe, KOHUTo
HaOupa Bce MO-TojsIMa MOIYJISIPHOCT MOPAJH CBOSATA I'bBKABOCT, KPATKa MPOABIKUTETHOCT U

Bucoka edexruBHocT [18]. To3m momxon paszens yd4eOHHs Marepual Ha MaJIKd, CMHJIAEMH
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CINHUIIYM, KOUTO MOrat 6’bp30 Ja CC KOHCyMHUpaT U Ipujiarat oT 06y‘-IaeMI/ITe. B To3u pasaen €
MMpeaAcCTaBCHa KOHLCIIIMATA 3a MI/IKpOO6y‘I€HI/I€, TCXHUTC XapPAKTCPUCTUKH, IIOJIBUTC OT TAX,

KaKTO U poJisiTa UM 3a IICPCOHAIU3HUPAHC HA y‘le6HI/I${ mpounec.

Enna oT Hali-BaXXHHUTE POJIM HA MUKPOOOYUYEHUETO € MEPCOHATU3UPAHETO HA yUEOHHUS TPOIIEC.
Te maBatT BB3MOXKHOCT 3a ajanTHpaHe Ha YU4eOHHTE MaTepHalld KbM HYXKAUTE, HUHTEPECUTE U
TEMIIOTO Ha OTAenHus oOydaeM. ToBa € 0COOEHO IIEHHO B KOHTEKCTa Ha ChBPEMEHHOTO
€JIEKTPOHHO 00YyYeHHE, KbJICTO HHANBUIyaATU3UPAHUAT MOAXO0/]] CE CUUTA 32 KIII0YOB (akTop 3a

ycnex [19].

1.1.6 TIlepconanu3amnus Ha eJIeKTPOHHOTO O0y4YeHHe

B nHemHo Bpeme yciyruTe 3a nmepcoHaqu3upano o0ydeHue ca KJIF0YOB MOMEHT B o0jacTTa Ha
OHJIAfH O00Y4YEHHMETO, ThH KaTo HsAMa (UKCHUpaHa ydeOHa ITbTEKa, KOSITO Ja € MOAXOIIa 3a
BCHYKK oOyudaemu. TpaaunuoHHUTE cuCTeMH 3a oOydeHue oOade mpeHeOpersar Te3u
W3MCKBaHUS 32 YCIIYTH U MPEIOCTABAT €IHO U ChIIO0 y4eOHO ChABbPKAHUE HA BCHUKH 00y4YaeMHu.
To3u moaxon Moxe Aa He € ePEeKTHBEH 3a yYalld C pa3jiMyeH OMHUT M CHocOoOHOCTH. 3a Ja
NPOCKTHPaME aJalITHBHO yU4eOHO ChIbpKaHUE, TPSOBA J1a TO3BOJIMM IPEIOCTABSIHETO HA yUIEOHO
ChIIbpKAHUE CIIOPENl HYXJIUTe Ha KOHKpeTHHs oOydaem [3]. TonmsimMa dvacT OT JHEIIHHUTE
u3cieBaHus U pa3paboTku ce (oKycHpaT BbpPXY Ch3JaBaHETO M IOBTOpHATa ymorpeda Ha
yueOnu ooektu (LO) [20].

[penumrauTe 3HaHUS BIUSAT Ha OBIEmOTO pazdoupane. Upes 3amucBaHe Ha MPEACTaBSIHETO HA
o0yyaemuTe HabOp OT MapaMeTpu MOXKe /1a ObJie ChIIOCTAaBEeH U U3I0JI3BaH MPHU (POPMUPAIIN WU
o6o6maBamu oneHku. [Ipeauiien onuT B 1ajgeHa 00J1acT MOXe J1a ObJe OIIEHEH ¢ MOMOIIITa Ha
OBp3U TECTOBE 33 3HAHUS U KOTHUTHBHOCT, 32 JIa C€ Pa3NpeAeisaT 00ydaeMUTE KbM TIOIXOISIIH

eTanu Ha oOydeHue.

1.1.7 W3noa3Bane Ha Al B cucTemuTe 3a e-00yueHHe
3anBrkBaHUTE OT Al MHCTpYMEHTH 3a eJIeKTPOHHO 00yUYeHHE CTaBaT BCE MO-TIOMYJIAPHU IOPaIu
CIIOCOOHOCTTAa MM Ja TepcoHanu3upar ydeOHus nbT [21] u 1a momoOpsiBar pe3yiaraTure Ha
obyuaemurte [22]. Te3u HHCTPYMEHTH MOTaT Jia IOMOTHAT Ha HHCTPYKTOPHTE Ja HACHTUDUITHPAT
CWJIHHTE U c1a0uTe CTpaHu Ha 00y4aeMHUTE U CHOTBETHO JIa OCUTYPST NEPCOHATM3UPAHN YICOHU
npexuBsBanus. M3non3eanero Ha Al B €leKTpOHHOTO OOy4YEeHHE MOXKE CBIINO Ja TO3BOJIH
Ch3/IaBAaHETO Ha MMO-aHTWKUPAIIM U HHTCPAKTUBHHU YUCOHH MPEKUBIBaHUS 3a oOydaemute [23].
WHCcTpy™MeHTHTE, HA KOWTO B OCHOBara € 3ajokeH Al morar na ch3gaBaT CUMYyJallUd U

H3KUBABAHHA C BUPTYaJIHA PCAJITHOCT, KOUTO MOTaT Ja HOI[06p$IT y‘-Ie6HI/I$I OIIUT.
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1.1.8 HHcTpyMeHTH 3a reHepHpaHe HA 00Y4YHTEJHO chAbp:KaHue ¢ Al
EnvH oT Hali-3HaYMMUTE MOCTUKEHUS B Ta3W 00J1acT € U3IMOI3BaHETO HAa TEXHUKHU 3a 00paboTKa
Ha ectecTBeH e3uk (NLP) 3a reHepupaHe Ha eKCIIEPTHO TEKCTOBO ChIbpiKaHUE. 3aIBUKBAHU OT
Al cucremu kato GPT-3 [24] u ChatGPT morat 1a reHepupaT BUCOKOKaueCTBEH TEKCT, KOUTO €
IPAaKTUYECKH HEpa3IMdMM OT TO3HM, HalMCaH OT YOBEK. Te3u CHUCTeMH ca B ChCTOSHHUE Ja
pa3bepar KOHTEKCTa M HIOAHCHTE Ha €3MKa M Ja MPOU3BEkKAAT M3XOJEH NPOAYKT, KOWTO €
CcboOpa3eH CchbC cleU(pUUHUTE HYKAU Ha oTpeduTens. ToBa ru npaBu UaealHu 3a FTeHepupaHe

Ha ChbPKaHHE 32 KypCOBE 32 €ICKTPOHHO OOyUYCHHE.

Karo nsano wmsnomsBanero Ha Al B pa3paboTBaHeTO Ha IM(PPOBH pecypcH 3a €NEeKTPOHHO
oOydeHue HampaBu PEeBOJIONUS B oOynacTTa. 3axpanBaHuTe ¢ Al cucreMu mMoraT Jia reHepupaT
BHUCOKOKA4YECTBEHO ChAbpKaHUE ObP30 U €(heKTUBHO, KOETO MOJKE J]a CIIECTH BpEeMe U yCUJIHS Ha
Cch3JaTeauTe Ha KypcoBe. Te MoraT CbhIIO Ja MPOU3BEXKIAT CHIHO IEPCOHATU3UPAHO
ChIbpIKAaHUE, KOETO € ChboOpa3eHo che cnenuduuHuTe HYKIM Ha norpedurens. Karo rakupa te
npeiaraT 3HAuUMTENHM MPEIMMCTBA Tpe] TPaJWLMOHHUTE METOOM 3a Ch3JlaBaHEe Ha

CbAbpIKaHUC.

1.1.9 EkcnepTHHU CHCTEMHU 32 NMEPCOHATIU3UPAHO €JIeKTPOHHO 00yUYeHHe
B cbBpemeHHus neii3axk Ha 00pa30BaHMETO MHTETPUpPAaHETO Ha U3KycTBeHus uHrenekt (M) e
paspyluTeliHa Cuiia, MpeKkposBalla TPAAUIIMOHHUTE MOAXO0IM KbM MPENoIaBaHeTO U YUYCHETO.
Enno 3abenexxurenno npuioxxenue Ha Al B oOpazoBaHueTo e BKIoYBaHeTo Ha Al anroputmu B
3aTBOPEHM eKCrepTHH cuctemMu [25] [26], kouTo ca mpemHasHaueHH J[Ja JOCTaBAT
NEpCOHANM3UPaH YUeOHH TpekuBsBaHus Ha ydenuiute [27] [28]. Te3u cuctemu usmonsBar
cunata Ha Al, 3a ;ma aHamu3upaT OTPOMHHM KOJIMYECTBA JAHHH, BKJIIOUHMTEIHO BBTPEIIHA
KOpIOpaTUBHA JOKYMEHTAIlMsl M BBHIIHO ChAbpkKaHue oOT Iwiarpopmu kato OpenAl
WznonsBaiiku Tazu pasHooOpa3Ha rama OT HHQOpMaIMs, 3aTBOPEHHUTE EKCIEPTHU CUCTEMU
Morar Ja ajanTupar MbTHIIATa Ha OoOy4yeHHe, 3a Jla OTTOBOPAT Ha CHEeUM(UYHUTE HYXKIH,

NpEeaAnoYnTaHrda U CTUJIOBEC HA YUYCHC HAa OTACITHUTC 06yqaeMI/I.

3HAaYCHUETO HA MEePCOHATU3UPAHOTO 00yueHue [29] He MOke 1a ObJie HAAIEHCHO B KOHTEKCTA
Ha ChbBpEMEHHOTO oOpa3zoBanue. Upes mHTerpupanero Ha Al B 00pa3oBaTeIHUTE TEXHOJIOTHH
OpraHru3alruTC MOraT Ja OTKJIIOYAT HOBHU Bb3MOKXHOCTH 3a TIOBHUIIABAHC HA AaHTAXKUPAHOCTTA HA
YUCHHUITUTE, TIOA00psSIBaHE HAa yueOHUTE PE3YJITATH U HAChPUYaBaHE HA YUECHETO MPE3 EIHS dKUBOT

B eZlHa OBP30 pa3BHBAaIla Ce AUTUTATHA €pa.
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1.2 Axrtyaanum mnpoOjemMu B pa3padoTkaTa U MPeJOCTABSAHETO HAa
MEePCOHATM3MPAHO eJIeKTPOHHO 00YYUTEIHO ChIAbpPKAHNE

B nnemHo Bpeme nepcoHaM3UpaHuTe YCIyTH 3a 00ydYeHHEe ca KII0YOB MOMEHT B 00JacTTa Ha

OHJIaMH O6y‘lCHI/IeTO, ThA KaToO HIMa (I)I/IKCI/IpaH IIBbT Ha 06yquHe, noAxXo a1l 3a BCHUYKH

oOyuyaBau ce. OT CBIIECTBEHO 3HAU€HHWE NpPHU pa3pabOTBaHETO HA Y4YeOHU MporpaMu u

KOHKPETHU KYPCOBC € U aAAlITUPAHCTO Ha y‘le6HI/IT6 IUIaHOBE CIIPAMO ITa3apa Ha Tpylda U

U3MCKBaHUATa Ha Ou3Heca. To3u moaxoa Moxke J1a He € e(heKTHBEH 3a 00yJaeMHu C pa3iIrnyueH OMUT

U CIIOCOOHOCTH.

Cp3aBaHeTo Ha TEPCOHATU3MPAHO EJIEKTPOHHO OOYYUTENHO ChIbPKAaHUE € PEeCypCOoeMBbK
poIIeCc, KOWTO U3UCKBA OT aBTOPUTE HAa TAKOBA ChABPKAHUE, CEPUO3HA MHBECTULIUS OT BpEME U
MO03HaBaHE HAa ChbBPEMEHHUTE TEXHOJOTHH B 00JIaCTTa HA €NEKTPOHHOTO 00ydeHne. OCHOBHUTE
npo0JeMu, ¢ KOUTO ce COBbCKBAT ca CICIHUTE:

o Bpeme 3a pazpabomka

e  Excnepmmno no3naeamne na mamepuama

e  Momueayus na cvzoamenume Ha CbLOBPHCAHUE

o Momueayusa na odyvaemume

e  brooocem/Ehexmuenocm na pazxooume
[IpeMrHaBaHeToO KbM NEPCOHAIU3UPAHO OOyUYeHHE, Oa3UpaHO HA MpeIBAPUTEIHUTE 3HAHUS HA
o0ydJaeMuTe € TpoIiec, KOUTO 6e3yCIOBHO 1ie Obae OBACIIETO Ha eIeKTPOHHOTO 00ydeHne. Kem
MOMEHTa IMMOpPaau KOMIUJIEKCHU TEXHOJOTMYHU M HETEXHOJOTWYHH (DaKTOpH, TO3U MPOILEC €

CJIOKECH U HCC(I)GKTI/IBCH.

1.2 U3Boan
Bb3 OCHOBa Ha NPOBENEHOTO H3CIEABAHE B O0JACTTA Ha EJIEKTPOHHOTO OOydYeHUE U
ynpaBHCHI/ICTO Ha 3HaHWUsATa, CC YCTaHOBHBaT HAKOJIKO KJIFOYOBH H3BOAH, KOHUTO HOI[‘IGpTaBaT

HGO6XO,Z[I/IMOCTTa OT HU3BBPIIBAHC HAa KOHKPCTHW HAYYHHU H IIPUIOXKHH 3aJaydu. OCHOBHHTE

MMPECAN3BUKATCIICTBA Ca CJIICAHUTC:

e Jlunca na cneyuanuzupan aymopunz uHCmpymeHnm
o Heooxooumocm om 0a3a OanHU ¢ ORUCAMETHU e1eMeHmu
o Heob6xo00umocm om KOMNIEKCHO MEXHOI0ZUYHO PelleHuUe

Pemrennero Ha Te3un MMpECaAN3BUKATEIICTBA ITOpaXKia HCO6XO,Z[I/IMOCTTa OT.
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o CucrematuszupaHe Ha (PYHKIMOHATHUTE HM3WCKBAHUS Ha CHUCTEMHTE 32 EIEKTPOHHO
o0ydeHHE U yIpaBJeHUE HA 3HAHUATA € BAXKEH acTeKT 3a ObJCHIOTO Pa3BUTHE HA Ta3U

oOJiacr.

o C”I)3IlaBaHeTO Ha MCTOJ 3a OICHKA Ha CUCTCMUTE 3a CIICKTPOHHO O6y‘I€HI/I€ 1€ IMMO3BOJJIN
Ha MHCTUTYHUHUTC U OPraHU3alUUTE [1da OUCHABAT U CPABHABAT PA3JIMYHUTE CUCTCMU, KaTO

110 TO3HM HA4YMH U30UpaT Hail-qoOpUTe PEIICHHS 32 TEXHUTE HYKIIH.

©) KJIaCHq)I/IKaHHﬂ Ha OHJAMH KypCOBCTC 11O MCETOAUTC HA IMPCACTABAHC KW BHJA HaA

00yUYHTENHOTO ChABPKAHUE CHILIO UTPAE BayKHA POJISl B TO3U IPOILIEC.

©) I/IHTerI/IpaHCTO Ha H3KYCTBCH HHTCJICKT B IIpOHCCa Ha Cb3AAaBAHC Ha O6yLII/ITe.]'IHO

ChAbpXKaHUE upe3 renepaTuBeH Al.

o IlIpoektupanero Ha yeO-0a3zupana miuaTdopma 3a pa3paboTKa U TMPEAOCTaBSHE Ha

MHTEPAKTUBHO OOYYHUTEIHO ChIAbP/KAHUE.

o PaspaboTBaHeTo Ha MOJEN 3a MEPCOHAIM3UPAHO EJIICKTPOHHO OOydeHHe, OazupaH Ha
KOMIIETEHTHOCTHUS po(ui Ha oOydaemusi, € Ipyra BaykKHa CThIIKa KbM MOJ00psiBaHE Ha

y4eOHUS MPOIIEC.

(@] C’b3£[aBaHeTO Ha apXUTCKTypa Ha HWHCTPYMCHT 3a IMCPCOHAIU3HUPAHO CICKTPOHHO

CHbAbPKaHUEC CHIIO IIC UT'PA€ BaXXHa POJid B TO3H IIPOLECC.

o W mnakpas, pazpaboTBaHEeTO Ha MPOTOTUIl HA KOMIUIEKCHA CHCTeMa 3a pa3paboTka U
MPEIOCTaBsIHE Ha MEPCOHATU3UPAHO €JIEKTPOHHO OOYUYUTENIHO ChAbp)KaHue Ou OmiI OT

CbIICCTBCHO 3HAYCHHUC 3a O6CI[I/IH$IB8.HC Ha BCUYKU aCIICKTH Ha CJICKTPOHHOTO O6yLICHI/IC.

I'NTABA 2 - MOJAEJIUX MU TEXHOJIOTUU 3A PA3ZPABOTKA H
INPEAOCTABAHE HA INIEPCOHAJIM3UPAHO EJEKTPOHHO
OBYYUTEJIHO CbABbPKAHUE

2.1 Kaacudukanusa Ha oHJIaliH KypcoBe 32 00y4eHuUe criopeJ MeToAuTe HA
NpeacTaBsiHe M THIIA 00y4YUTETHO ChAbPKAHUE

bbp30TO pazBuTHE Ha €NIEKTPOHHOTO O0OYyYEHHE J0BEIE U 10 aKTUBHO pa3BUTHE Ha (opmure, B
KOWTO C€ MPENOCTaBs Y4eOHOTO Chabpkanue. OOpa3oBaTeIHUTE KypCOBE B ChBPEMEHHH HaY4HH
U TEXHOJIOTHYHHU O0JIACTH KaTO M3KYyCTBeH MHTENEKT [27] [28], KoMITIOThPHO mporpaMupaHe u

MAaTCMAaTHYCCKO MOJCINPAHEC [30] HU3HUCKBAT CHeLII/I(i)I/ILICH noaxoa W HWHCTPYMCHTHU 3a

noto0psiBaHe Ha 00YYEHUETO U TIOBUIIaBaHe Ha e()eKTUBHOCTTA Ha 0Opa3oBaTeNHus mporec. Ha
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IpaKTUKa KOHIIEMIUATA 3a ,,0OHJaiH Kypc/oOydeHHe™ e TpyJaHa 3a CTaHJapTU3UpaHe U HMa
JIECETKH Pa3HOBMJIHOCTU B 3aBUCHMOCT OT Ha4MHA Ha JOCTaBKa, BUJa Ha M3IOJI3BaHaTa MeIus,
CTENEHTa Ha MHTEPAKTHBHOCT M KOHLEMIHMsATA 33 Au3aiiH Ha oOydenuero [31], u3non3Bana ot

aBTOPUTE U Pa3padOTUMLIUTE HA ChABPIKAHUE.
Onnaitn Kypcoee cnopeo HaYuUHa Ha nPoeelcoane

OCHOBHOTO pa3JieIeHne Ha OHJIallH KypCOBETE CE OCHOBAaBa Ha MeTO/1a Ha JlocTaBka. HaunHsbT, 1o
KONTO ce OpraHu3upa OHJIANH KypChT, 10 TOJsIMa CTEMEH I 3aBUCH OT 30paHaTa MeIusl U BUIa
Ha ChIBpPKaHHETO. MOXeM Jla pa3rpaHHYMM OCHOBHO TPH BHJIa OHJIAWH KypCOBE 3a 00ydYeHHE:
CamocrosTennHE OHJIaliH KypcoBe, OHJIAliH KypcoBe, BOJCHH OT HHCTPYKTOp M XHUOPHIHU

KypcoBe
Buooee cvovpircanue

Paznenennero copen Buaa Ha y9eOHOTO ChIBpPKAHUE MOXKE Jla C€ HAIMpaBH Ipe3 Mpu3MaTa Ha
U3II0JI3BaHATa MEJUs, HO TI0-BaYKHOTO pa3JieicHHe TPsOBa Jia € Ha 0a3ara Ha BUA JISHHOCT, KOSITO
ce peanmuszupa. Kimo4oBo pasneneHue € cropen TUMa JSHHOCT, KaTo y4eOHOTO ChIAbpIKAHUE CE
paszziens Ha CIIeTHUTE TPH Bua KoMmoHeHTH: Absorb, Do u Connect. Absorb-Do-Connect e pamka
3a M3rpakJaHe Ha y4yeOHU JEWHOCTH, CIOpel]] KOSTO YYEHETO HE € MPOCTO YCBOSIBAHE Ha
ChJIbPKaHUE, HO ¥ TIPABEHE, CBhP3BaHE U MPUIATaHE HA ChIbPYKAHUETO B )KHBOTA U3BBH YUCOHUS

npoiiec. [32].
2.2 Metoj 3a reHeprpaHe Ha 00YYHMTEJTHO ChIbp:KaHue Ype3 renepaTuBeH Al

Cp3naBaHeTo Ha €PEKTUBHU U aHTKUPALIH OHJIAIH KyPCOBE H3MCKBA OOMHUCIIEH U CTPYKTYpUPaH
noaxoA. M3nom3Baiiku cuiata Ha reHepatuBHHs Al, mpenonaBaTtenuTe M NPOEKTAHTUTE HA
o0ydeHus1 Morar Jia paliOHaJIN3UpaT Ch3JaBaHETO Ha ChABP)KAHUE U J1a MOA0OPAT LAIOCTHOTO
ukuBsiBane npu yuerne [33]. B To3u pazmen e mpejicTaBeHa ISUIOCTEH METOJ 3a TeHEpUpaHe Ha

ChABpKAHKUE C ToMoliTa Ha renepupant Al. Tazu MeTo10I0THs BKITFOUBA YETUPU BAXKHU CTHIIKH:

o T'enepupane Ha chabpx)aHue, 6a3upano Ha Al;

o Pazgenane Ha chObpPKAHUETO HA MAJIKU, HE3aBUCUMU ,,XalKU " 3HAHUS

o PaszgensdHe Ha ManKUTE YaCTU OT 3HAHUSA B PA3JINYHU TUIIOBE ChIAbPKAHUE;

o T'enepupane Ha qU3aliHa HAa €KPAHU HA KYypPCOBE, BKIOUUTEIHO B3aUMOIECHCTBHS U

BHU3YaJIHU aKTHUBH.
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2.3 MeTtoauka 3a OlleHKa Ha (PYHKIIMOHAJTHH Bb3MOKHOCTH HA CHCTEMH Ch3/1aBaHe
U NPEeJOCTABSIHE HA eJICKTPOHHO 00y4eHHne

B Tasm wact oT amcepranmumATa € MpEACTaBeHAa METOIMKATa 3a OICHKAa Ha (PyHKIMOHATHUTE
BB3MOKHOCTH Ha CHCTEMHUTE 3a Cb3JaBaHE WU MPENOCTaBsIHE Ha EJIEKTPOHHO OOydeHHE.
OcHoBHara 1en € Ja ce pa3paboTu MOJX0J, KOMTO Ja OCHUTypH OOEKTHBHA M CHCTEMAaTH4HA
OlIEHKa Ha e€(EeKTUBHOCTTA Ha TE3U CHUCTEMH, KaToO Ce B3eMaT NpPEABUJ CHeUU(PUUHHUTE UM
(GYHKIIMOHATHM M3UCKBaHMA. PasrieknaT JBe KIIOUOBM acleKTa: KiIacHpuKaius Ha
(YHKLIMOHATHUTE W3MCKBAHUS HA CHCTEMHTE 3a €JIEKTPOHHO OOy4YeHHE U yINpaBlIeHHE Ha

3HAaHUATA, KAKTO U MCTO/] 3a TsAXHaTa OILICHKA.

2.3.1 Kuaacupukauusi Ha (GYHKUHOHAJIHUTE H3UCKBAHUS Ha CHCTeMHTe 3a
€JIeKTPOHHO 00y4YeHHe U yNpaBJeHHe HA 3HAHUATA
B To3u paznmen e aHanu3upaHa e(pEeKTHMBHOCTTa W €(PHUKACHOCTTA Ha PEIICHHs 3a JUTHTaIHA
TpaHchopManus Ha TMPOIIECUTe Ha 00yUeHHE U ca aHAIM3HPAHH KIFOYOBHTE ()YHKIIHMOHATHOCTH
3a IpeJIOCTaBsIHE Ha IEMHOCTH 3a 00y4YeHHE U pa3BUTHE B KOHTEKCTa HAa OM3HEC OpraHu3aluuTe.
3a Besika (QYHKITMOHATHOCT Ca pasTJIef[aH! MOJI3UTE 32 OPTaHu3aIusATa IPU HEHHOTO IPUCHCTBHE

" IMIOTCHUHUAJTHUTC HpO6HeMI/I npu HEHHOTO OTCHCTBHE.

I/II[eHTI/I(i)I/II_[I/IpaHI/I ca CICOHUTC 6 TPy U3UCKBAHHA, KOUTO OTpa3saABAT OTACIHUTEC CTAlll OT

TEXHOJIOIMYHOTO OCUTypsIBaHE Ha YUEOHHUs MIPOLIEC B EJIEKTPOHHA CpeJia:

e  OCHOBHH HAaCTPONKH, Ch3/IaBaHE HA MOTPEOUTENTU U UHTETPALINH;
e (Cp3naBaHe U peJaKTUPaHE HA OOYUYUTEIHO ChIbPIKAHUE;

e VYmpapieHUE Ha JOCTBHIIA;

e [IpoBexnaHe Ha O0yueHHE U KOMYHUKAIIUS U YBEIOMIICHNUS,

e  (OTYETHOCT M CTATUCTHKA;

e PaszBuTHe U NOJAPBHKKA.

2.3.2 MeTtoauKa 32 OlleHKA HA CHCTEMH 32 eJIEKTPOHHO 00y4eHue
Paz0uBKaTa Ha KpUTEPHHTE 3a OICHKAa CE OCHOBaBa TIJIABHO Ha pa3jMYHUTE BUJIOBE
(GYHKIIMOHATTHU M TEXHUYECKH BH3MOXKHOCTH, KaTO ce€ N00aBIT KpUTEpUUTE 3a (PUHAHCOBA
orieHka. OCHOBHHTE HEJIOCTAThIIM HA METOJUKHUTE, ONMCAHH MTO-TOPE, Ca CIICTHHUTE:
® HeJOCTaThyHA JIETAWIHOCT HA OIIEHKaTa, Oa3upaHa €IMHCTBEHO Ha HAIMYHMETO WIIH
Jrcara Ha crienuuvyHa GyHKIIMOHAITHOCT;
e JuIca Ha KOS(QUIMEHT Ha TEXECT, OTpa3siBalll CTCTICHTA HA BIUSHUEC HA OICHSIBAHUS

KPUTEPH BbPXY BCUUKH OCTAaHAJIU KPUTEPUU;
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® HEOTYMTAHE HA cenM(PUYHUTE U3UCKBAHUS U HY>KAU HA OPTaHU3alMUTE, IPEMUHABAIIN
KbM CHCTEMH 3a yNpaBiieHHe Ha 00y4YEHUETO.
Pa3zpabGotenaTta B Ta3u 4acT OT JUcepTalMATa METOAMKA IMpejasara ajJropuThM 3a OILEHKAa Ha
CUCTEMHU 3a yIpaBjeHHE Ha O0yuyeHHeTo, 0a3upaH Ha CHEUM(PUYHUTE HYXIU Ha Pa3IMuHUTE
TUIIOBE OpPraHU3aluy, OTPA3sABalll CbOTBETHATA CTEIICH HA Bb3ICHCTBUE HA OTIEITHUTE KPUTEPUU

1 ITocCJICABAIla OLICHKA Ha pas3rjieKJaaHarta CUCTEMAa Bb3 OCHOBA Ha CTCIICHTA HA CbOTBCTCTBHE.

Memoouka 3a ouyenka na LMS

3a olleHKa Ha CTETEeHTa Ha BB3JCHCTBUE HA OT/ACITHUTE KPUTEPUU 3a OICHKA, JCPUHHpPAHU B
MpeUIIHUS pa3nen, Oemie pa3padoreHa 11-crenenHa ckana. Tos MMa 3a el 1a OIeH! CTENeHTa
Ha CBHOTBETCTBHE Ha OIICHABAaHATa (DYHKIIMOHAIHOCT CHPSIMO CHEHU(PUUHUTE HYXKAU Ha

opraHusanusTa.

Ta6ﬂuua 1. Crana za OYEHKAa HA cmenexma Ha 6b30elicmaue Ha omoenHume Kpumepuu 3a

OYeHKa.
Crenen BuimsiHue BHpXy OpraHu3anusaTa
0 Kputepusar (oneHeHa (yHKIHOHAIHOCT) 3acsAra OrpaHHYeH Opol OTpeOUuTeNH (II0-MaJIKo

ot 20%) 1 He 3acsra mporeca Ha 00y4eHHEe B HUKAKBA CTETICH.
1 Kpurepusar (oneHeHa (yHKINOHAIHOCT) 3acsra OrpaHHuYeH Opol oTpeduTenu (I10-Manko
ot 20%) u ynorpebaTa ce U3UCKBa MHOTO PSIIIKO.

5 Kpurepusr (oneHeHa (yHKIHOHAIHOCT) 3acAra OrpaHHYeH Opor MOTpeOuTenH (I10-MajiKko
ot 20%), HO Ce M3HUCKBA YECTO M3IOI3BAHE.

3 Kputepusr (oneHeHa (yHKIIOHAIHOCT) 3acsra ToisiM Opoit motpeburenu (Hax 20%) ot
cUCTEMaTa, HO U3MOI3BAHETO PSIIIKO CE M3UCKBA.

Kpurepusr (onieHeHa (yHKIMOHAIHOCT) 3acsra ToyisiM Opoit motpeburenn (Hag 20%), HO

4
HE € OT IIbPBOCTEIIEHHO 3HAUCHHE 32 OCHTYPsIBaHE Ha YYEOHHUS TPOIIEC.

5 Kputepusr (onieHeHa (yHKIHOHAIHOCT) 3acsra royisiM Opoit motpeburenu (vag 20%) u
4ecTo ce M3MCKBa yrmoTpeoa.

6 Kpurepusar (oneHeHa (yHKIHOHAIHOCT) 3acAra BCHUKU MIOTPEOUTENH HA cUCTeMaTa, HO He
€ KpUTHYCH 32 OCUTYpsIBaHE Ha YUeOHHUS IpOLeC.

7 Kpurepusr (oneHeHa (yHKINOHAIHOCT) HE 3acsira MOTPEOUTENNTE, HO € OT IbPBOCTEIIEHHO
3HAYCHHUE 3a OpraHU3alUsATA.

8 Kpurepusr (oneHeHa (hyHKIIMOHATHOCT) 3acATa OTPaHUYeH OpOi MOTpeOuTENH (110 -MaJIKO
ot 20%), HO € OT IbPBOCTENICHHO 3HAYCHHUE 38 OCUT'YpsBaHE HA y4EOHMS IPOLIEC.

9 Kpurepusar (oneHeHa (yHKIHOHAIHOCT) 3acsra royisiM Opoit motpedutenu (Hag 20%) u e oT
II'bPBOCTENICHHO 3HAUCHHUE 33 OCUTYPsIBAHE Ha y4eOHUS MpoIeC.

10 Kpurepusar (oneHsBaHa (yHKIMOHAIHOCT) 3acsAra BCHUKU IIOTPEOUTENN HAa CUCTEMATA U €

OT IIBPBOCTEIICHHO 3HAYCHHE 32 OCUTYPSBAHE HA yUEOHHUS MIPOIIEC.

Pa3zpaborena e cucrema 3a TpaHchopMmHpaHe Ha CTEMEHTAa Ha BB3ACHCTBHE B HOPMAIU3UPAH
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koedurueHT Ha TexkecT (0 mo 100), koiTO cien ToBa ce M3MOJI3Ba 3a MOTyYaBaHe Ha YHCIICHA
CTOMHOCT Ha OIICHSBaHaTa CHCTEMa BBh3 OCHOBAa Ha CTEMEHTa Ha CHOTBETCTBHE. MOJETbT
M03BOJIsIBA J00ABSHE HAa HEOTPAHUYECH OpOH KaTEropuu M KPUTEPUHU 3a OIIEHKA, ChOOpPa3HO
cnenudurkara Ha morpeduTenckara opranuzanus. Koepumnuentst Ha Texect (Kinf) 3a Bcekn
KpUTEpHUH ¢ ompezesieHa (onpeaeacHa OT OpraHu3aluaTa) CTEIeH Ha BIMSHUE C€ U3YHCIIABA 110

cnenHara opmya:
100

(Xees )

(D) King = X Dinf , xBp€TO:

K inf— KOe()UIIUEHTBT Ha TEKECT 3a BCEKH KpUTEPUl;
D inf— cTenieHTa Ha BIMSHUE HA OTACTHUS KPUTEPUIL;

n— 6p0${T Ha BCUYKU KPUTCPUHU 3a OLICHKA.

CBHOTBETCTBHETO Ha CHCTEMaTa C M3WCKBAaHUATA Ha Je(UHHUPAHUTEC KPUTCPUHU 3a OICHIBAHHS
KpI/ITepI/Iﬁ B MHOI'O cnyan/I HC MOXCE Oa 6’5,[[6 He,[[ByCMI/ICJICHO HOTBLp,Z[CHO nJin OTXB'prIeHO 58
CJIeIOBATeTHO TPsiOBa Ja ce HW3IMOJI3Ba MO-MOAPOOHA CKala, 3a Ja Ce OTpa3d CTEIeHTa Ha
ChOTBETCTBUE 3a BCCKM KpUTEpHUil. 3a 1eIMTe Ha MOjeia € pa3paboTeHa 6-CTEeleHHA cKajia 3a

OII€HKa Ha CbOTBECTCTBUCTO.

Tabnuya 2. Crana 3a oyenka na coomsemcemeauemo Ha LMS 3a omoennume kpumepuu 3a oyeHKa.

CreneH HuBo Ha CHLOTBETCTBHE
0 N300m10 He OTroBapsi Ha KpUTEpHUs
1 OTtroBaps Ha U3UCKBAHUATA B MHOTO Majika CTEIICH
2 OTroBaps YaCTHYHO Ha 3a/1aJICHHS KPUTEPUH, KaTO JIMIICBAIAaTa ()yHKIIMOHAIHOCT HE

MOXe J1a ObJIe KOMIIEHCHpaHa
YacTu4HO OTroBaps Ha 3aJa/ICHUs] KPUTEPUH, KATO JIUIICBAIIATA ()YHKIIHOHAITHOCT MOXKE

3
na ObJe KOMIICHCUpaHa (Upe3 U3MO0JI3BaHE Ha JTOMBIHUTEIHH J00OABKU/MOTYIIH)

4 OTroBaps MOYTH HAIIBJIHO HA 3a1aJAC€HUS KPUTEPUH, KATO JMUIICBAIIATA ()YHKIHOHATHOCT
HE € CBIIECTBEHA

5 HampHo oTroBaps Ha 3a1aqeHASI KpUTEPUI

3a fa ce omnpees HOpMAIU3UPAHUAT PE3yNITaT 3a BCEKH KpPUTEPUM 3a OLIEHKa, € HE0OX0IUMO
Jla ce B3eMe IpEeBU]] CTEICHTa Ha BB3CHCTBHE HAa OLICHSIBAHUS KPUTEPUN BbPXY KOHKpETHATa
OopraHu3aiisi M CTENeHTa Ha ChOTBETCTBHE Ha OLICHSIBaHUA KOMIOHEHT Ha LMS copsimo

W3MCKBaHMATA. 3a neiaTa CE€ U3BCXKAa ClICAHaTa (1)opMyJ1a:
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Gres

, KbJIIETO:!

@) Gee = Kinf X

Gm ax

G es— pe3ynTarsT OT olleHKaTa Ha LMS 3a oTiesnHus Kputepui;

K unp — K0e(pUIIMEHTHT Ha TEXKECT 3a OTJEIHUS KPUTEPHIl;

G res— cTeneHTa Ha CbOTBETCTBUE Ha olleHsBaHaTta LMS no otaennure kpurepuu;

G max— Hal-BHCOKaTa CTEIEH OT CKajlaTa 3a ChoTBeTCTBHE Ha LMS, u3noi3Bana 3a OTACITHUTE

KpuTepuu 3a oreHka (G max3a KOHKpeTHaTa ckana e 5 (mer)).

O6I_HI/I$IT pE3YJITAaT OT OLCHABAaHATA CUCTEMA MOXKE a CC OIIPCACIIN 110 CJICaAHAaTa (bOpMYJ'IaZ

@) Gims = (2;(;1 Gec), kbaETO:

G Ims— KpailHUAT pe3ynrar oT komiuiekcHata LMS orienka,
N — OpOST Ha BCHYKH KPUTEPHH 32 OICHKA,;

G es— pe3yATaTHT OT olleHKaTa Ha LMS 3a oTaenHus Kputepui.

CeriacHo pa3paboTeHaTa METOJMKA, 3a Ja C€ MOJyYd HOpMAallu3MpaHa TEXECT Ha BCEKU
KpUTEpHUi € HE0OXOIMMO CTENIeHTa Ha Bb3/ICUCTBUE HA OTACITHUS KPUTEPHH 11a ce TpaHchopmupa
B KO€(DUIIMEHT Ha TeKeCT. Bb3 0OCHOBA Ha Taka M3TOTBEHATA OIICHKA Ha HH(paCTpyKTypaTa MOKe
Jla ce MMPEMUHE KbM TECTOBE M aHAJIM3 Ha OTJEIHMUTE CUCTEMH 3a YIpaBlIeHHE Ha 00y4YEHUETO,
KaTO 3a BCEKH OT/EJICH KPUTEPU U 3a BCAKA CUCTEMA C€ OIpEAeIisl CTENEHTa Ha ChbOTBETCTBHE.
Pe3ynTarhsT OT aHaIM3a Ha CHOTBETCTBUETO 3a€HO C KOS(UIIMECHTA HA TEKECT HA OICHSIBAHHUS
KpUTEpUH onpeess KpailHaTa OLIeHKA 3a ChOTBETHUS KpuTepuid. KOMIUIEKCHUAT KpaeH U3MepuM

pe3yaTar ot papaboTeHaTa METOMKA € COOp OT OLIEHKHTE 32 BCEKH OT KPUTEPHHTE.

2.4 Tloxxon 3a pa3padoTKa ChIbpPIKAHNE 32 eJIEKTPOHHU 00yYNTEJIHH KypcoBe

EdextuBHOCTTa Ha CHABPIKAHUETO 32 €NIEKTPOHHO O0yUEHUE 3aBUCH HE CAMO OT Kaue€CTBOTO U
pa3BuUTHETO Ha TexHojoruute. OT CBIIECTBEHO 3HAUEHHE € MPEIBApPUTEIHUAT aHAIU3 Ha
CUTyalusATa ¥ 00y4aBaHUTE, PABMIIHOTO ONpEACIsIHE Ha IeTUTe Ha 00ydeHueTo, n300pbT Ha

CTPATCTHUU U CPEACTBA 34 OCUT'YPABAHC, KAKTO U OLICHKATA Ha PE3YJITATUTE OT O6y‘IeHI/IeTO.
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OcHoBoronaraiy 3a Ka4ecTBOTO Ha €NEeKTPOHHOTO oOydeHue W BpeMeTo 3a pa3paboTka ca
neitnoctute ot mbpBus etan oT ADDIE monena — Ananus, karo ocCHOBHara 111 € Ja ce choepe
I'bpBOHAYATHA HH(OPMAIIUS OT aBTOpa, KAaKTO U Jia Ce 3all03Hae ChC CrenuduKara Ha U3rOTBIHE

Ha y4eOHO ChAbpIKaHWE, HEOOXOANMO 32 M3TPaKAaHe HA OHJIAIH 00ydeHHs.

E(beKTI/IBHOTO MMpEeMHUHABAHC MMPE3 OTACITHUTE €Talll U3UCKBA OCBCH OTJIMYHOTO CTPYKTYpHpPAHE
Ha y‘~I€6HOTO CbABbPIKAaHUC, U3IOJI3BAHO B TPAAUIHWOHHOTO 06yquI/Ie n IIoATrOTOBKAaTa Ha

JIOITBJIHMTEIHU KOMIIOHEHTH, J1a CE €JIMMHMHKMPA JIUIICATA HA IPSIK KOHTAKT C IIPENOAaBaTels.
2.5 H3Boau

Pa3zpaboTBaHeTO Ha €NEKTPOHHU KypCOBE 3a 00yUEHHE HE € JIECEH IPOoLIeC U MPAaBMIHUAT U300p
Ha METOJ| Ha MpPOBEXJaHe, MOIXOAIM AeWHOCTH W (opMa Ha MpeAcTaBsHE Ha Y4eOHOTO
ChIbP)KAaHUE € CJIOKHA 3anada. OT apyra crpaHa € HM3KIIOYMUTENIHO TPYAHO Ja CE IOCTUTHE
NepCOHAIM3MpPaHe Ha Y4eOHOTO ChIbpKAHUE U BHCOKA CTENEH Ha MHAMBUIYATHOCT 3a KypCOBE,

MMpeaHa3sHa4YCHU 3a MO-TroJisiMa U CbOTBETHO ITO-IIUPOKA Ay AUTOPUSL.

ABTOMaTUYHOTO Cb3/1aBaHE HA UHTEPAKTUBHU OHJANH KypcoBe upe3 reHepatuBeH Al
HpecTaBiIsiBa TpaHC(HOPMHUPAILO PELLICHUE Ha NPEeIU3BUKATEIICTBATA, IPe]l KOUTO Ca U3IIPABEHU

IIPENOAABATENINTE U TM3aliHEpUTE Ha 00OyUEHUE.

3a OIITUMHU3UPAHC Ha IIpoHcCa Ha H3IrpaKJIaHC Ha OHJIAMH KYypCOBC € HeO6XOI[I/IMO Ja Ccc€

JNETalTU3UpaT CTPYKTypaTa U M3UCKBAHUATA KbM aBTOPUTE HA YUSOHOTO ChAbPIKAHHE.

O1eHsIBAHETO HA CHCTEMHTE 32 €JIEKTPOHHO OOyYeHHE € KOMIUIEKCHA 3aj]aua, KOSITO 3aBHCU OT
MHO>KECTBO (haKTOpH. 32 U3BHPIIBAHETO HA MAKCUMATHO peasiHa U epekTuBHa oreHka Ha LMS
Ha ITbPBO MSCTO € Heo0x0auMo nudepeHnnpaneTo Ha GyHKIIMOHATHATA OI[eHKa OT (pMHAHCOBaTa
takaBa. Ha 6a3a Ha mpecTaBeHaTa METOAMKA, OIICHSIBAHETO ClIeBa J1a ObJe U3BBPIICHO HA 6a3a
npeBapuUTEeTIHO JIe(PUHUPAHN KPUTEPHH pa3lpeAciieHH IO KaTeTOPHH, KaTO H3BBPIIBAIIISI
OIICHKaTa TpsOBa J1a ce ChoOpa3y C KOHKPETHUTE HYKAU HA OPraHU3aIMATA U [EIHUTE, 32 KOUTO

€ U3I10JI3Ba CUCTEMATaA.
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I'/TABA 3 - APXUTEKTYPA HA CHUCTEMA 3A PA3PABOTKA H
HPEJOCTABAHE HA  HEPCOHAJ/IM3UPAHO  EJEKTPOHHO
OBYYUTEJIHO CBABPKXAHHUE

3.1 lIpoexTHpaHe Ha apXUTEKTypaTa Ha Yye0-0a3mpana mJardopma 3a

pa3padoTKa M NMPeaoCTABSIHE HA HHTEPAKTUBHO 00YyYMTEIHO ChAbPKAHHE.
I/IHTerI/IpaHCTO Ha BCUYKHU UHCTPYMCHTH 3a Cb3/1dBAHC U IIPOBCIKIAHEC HA e-o6yquI/Ie B ¢AMHHA
HHTErprpaHa CUCTEMA 3a YIIPABJIICHHUEC HAa 3HAHUCTO HC € JICCHA 3aJladya, KOATO U3UCKBa HOHpO6eH
dHaJIn3 Ha BCHYKHU HeO6XOI[I/IMI/I (1)YHKLII/IOH8.J'IHOCTI/I Ha Ppas3IMYHUTEC BUIOOBC HOTpe6I/ITCHI/I,
ydaCTBally B IIponeca Ha O6y‘-ICHI/Ie. I[OH"I)J'IHI/ITGJ'IHO MpCAN3BUKATCIICTBO € Aa CC IMPOCKTHUpaA
MOJCII, KOUTO JAa rapanTupa UHTCTPUTCT MCKIY MO,I[y.TII/ITe/HOI[CI/ICTCMI/ITC, KaTo B CbIIOTO BPEMC

T'O ITpaBU JICCCH 3a U3IIOJI3BAHC.

B pesynTar Ha nmpoBeneHUTE aHATTU3U € pa3paboTeH MoJeN Ha MHOBaTMBHA MHOTOKOMIIOHEHTHA
yeb 6asupana miatdopma 3a pa3paboTBaHe, U3MOJI3BAaHE U PA3NPOCTPAaHEHNE HA HHTEPAKTUBHO
yIpaBJIeHUE Ha ChIbPKAHUETO 32 EJICKTPOHHO 00yUeHUe 3a yrnpaBieHue Ha 3HaHust. OCHOBHATa
el Ha Mojenia € Jja pa3paboTu CTpyKTypa Ha IuiaTdopma, KOSTO J1a MO3BOJIM Ch3/1aBAHETO U
pa3NpOCTPaHEHUETO Ha CrEeHU(UIHO, TEPCOHATU3UPAHO U MOTUBUPALIO Y4eOHO ChIbpIKaHUE,
BOJICIIIO /IO TIOA00psIBaHEe HA TOYHO ONPECTICHH KOMIIETCHIIMU WIIM YMEHHUS Ha 00ydaeMusi, KOETO
na ObJie Ch3/aJIeHO, JOCTABEHO, KOHCYMUPAHO U BB3IPUETO BB BH3MOXKHO Hall-CIIECTSBALUAT
BpEeMe HAYMH 332 BCHYKH 3aMECEHHU B Iporieca. MoaenbT BKIItOYBa MoAyid 3a: Ch3gaBaHe Ha
yueOHO chAbpKaHHe, YIpaBiieHUue Ha oO0ydeHue, Moy 3a npoJakOu U MOPbUYKU HAa y4eOHO
chabpkaHue, Moy 3a yrpaBlIeHME Ha KOMIETCHIMHA, Mo1ys 3a yNpaBJi€HUE HA IUIAIIAHUA,
Monayn 3a BUpTyallHa KOMyHHUKauus, Moyl 3a ymnpaBjieHHE Ha MOTPEOUTEICKH Mpoduin U
Monyn 3a ympasineHue Ha moptdonmo. Upe3 BHeOpsBaHETO Ha MHOTOKOMITOHEHTHara yeo-
0azupana muatdopMma, LEIUAT MPOLIeC Ha eIEKTPOHHO 00ydeHre MOXKe Jla Ce pealn3upa Ha eTHO

MsICTO, KOCTO 3HAYUTCIHO M€ YJICCHU BCUYKU YYaCTHHUIU B ITPOLICCA.

Pa3pabotena e cxema Ha B3aUMO/ICHCTBHE U MOTOK Ha MH(POPMAIUSI MEXKAY OTIACITHUTE MOJTYIN

Ha UHTETrpUpaHus miaThopMeH MOJel, KaKTO 1 OCHOBHUTE (PYHKIIMU HA BCEKU OT MOJYJIUTE.
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cM

(Content Market)

J UM BM

(User Management) A g (Billing management)

PM

(Portfolio Manager)

Queypa 1. /luacpama na mooyiume Ha KOMNIEKCHA cucmema 3a e-ooyyeHue

3a BCSKa OT pa3IMYHUTE IPYNH MHCTPYMEHTHU € H3BBPIICH aHAIW3 HA HaAW-TOMYJSIPHUTE U
M3MOI3BaHN COPTYEePHH pelieHus (TUTATEHU WM C OTBOPEH KOJT), KaTO € OTYETeHAa CTENeHTa Ha

ChOTBETCTBUE C (DYHKIIMOHAIHUTE N3UCKBAHUS, Ie(PUHUPAHH B IPEAXOIHATA CTHIIKA.

3.2 Mogeln 3a  NepCOHAJM3MPAHO  €JeKTPOHHO  oO0y4deHuHe  Oa3UpaHo
KOMIETEeHTHOCTHUS PO HA 00yUaeMusi

HpI/I pazpa60TBaHeTo Ha MOJicJjia € Bb3IIPUCTa MCTOAUKA, 6a3HpaHa Ha CJICAHaTa KOHICIIIIHUATA 3a

aJIalITUBHOCT Oa3zupaHa Ha MpeIBapUTEIIHUTE 3HAHUS Ha 00yyaeMHTe.

Ilocturanero Ha e(beKTI/IBHa nepcoHaiau3anuvsa 3aBHCH OT HNPCABAPUTCIHHUTC IMO3HAHHA Ha

HOTpe6I/ITeJ'I}I u uenec1306pa3H00Tra Ha JaHHUTC, CbXpPAaHsBAHU B HOTpC6I/ITCJ'ICKI/I$I HpO(i)I/IJ'I.

[IpenuiHuTe 3HAHUS BIUSAAT Ha OBJCIIOTO pa3doupaHe. Upes 3amucBaHe Ha MPEJICTaBIHETO Ha
o0yyaemMuTe Ha HaOOP OT MapaMeTpH MOKe J1a ObJie ChIIOCTABEH M M3MOJI3BAH MPH (POPMUPALITT
uim o0obmaBamy oneHku. [Ipenuien onut B 1ajeHa o0macT MoXxe 1a 0b/Ie OIIEHEH C IIOMOIITa
Ha OBpP3M TECTOBE 3a 3HAHUS, 32 Ja C€ PaslpeleNsaT o0ydaeMHTe KbM IMOIXOMASAIIM €Talu Ha

oOydeHwue.
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HpeI[CTaBeHI/IHT B TO3H1 pa3aCi IICPCOHAIN3UPAH MOACII Ha CJICKTPOHHO O6yquHe, KOITO oTUMTa

HaTpyNaHUTE KOMIICTEHIIMM Ha BCekM oOydaeMm, € pa3paboreH Ha 0a3zara Ha Mojeia Ha

MMPEABAPUTEIIHU 3HAHWA U BKIIFOYBA HAKOJIKO KJIIFOUOBHU €Talla, [I0OKa3saHu Ha d)nrypa 2.

o Etan 1 - Pa3narane Ha yueOHOTO Chbp)KaHUE HA MAJIKU y4eOHU 0OEKTH ;

. Etan 2 - OnucBane Ha yueOHUTE OOEKTH C KOMIIETEHTHOCT;

. Eran 3 - CBbp3BaHe Ha yueOHUTE 00EKTH;

° Etan 4 - Cp31aBaHe Ha OLIEHBYHH/aHATU3UPAILA KOMIOHEHTH;

. Etan 5 - Pa3paboTBane Ha KOMIIETEHTEH MPOQWIT,

o Eran 6 - OcwurypsBaHe Ha JAOCTBI Ha OTIENHUTE OOydaeMH 10 Yy4eOHOTO

CbAbpPKaHNEC B3 OCHOBA HA npoq)pma Ha KOMIICTCHTHOCT.
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Quzypa 2. Emanu 6 paspabomseanemo u npedocmagsanemo na nepCoHAIUUPaHo eleKmporHHO 00yyerue

Pa3paboTBaneTo Ha MozeNa ce OCHOBaBa Ha HEOOXOAUMOCTTA OT JAEKOMIIO3UpaHe Ha y4eOHOTO
ChIbpKaHNE HAa MAJIKH y4eOHU 00EKTH, KOUTO J1a Ob/IaT MapaMEeTPU3NPAHU C ONMCATEITHH JaHHU

OIIIC Ha €Talla Ha Cb3aBaHC HA CJICKTPOHHO 06y‘ICHI/IC. 3a Ta3u el € H36paHa MCETOIOO0JIOTHUA 3a
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OIMMCBAHC HA ACKOMIIO3UMpPAHU 3HAHUA CbC CHCLII/I(I)I/I‘-IHI/I CTUKCTHU, KOHUTO Ca O6CI[I/IHCHI/I non

00IIMs TEPMUH ,,KOMITETEHIIUU .

3.3 ApXUTeKTypa Ha HHCTPYMEHT 3a Ch3aBaHe Ha TMEPCOHAIN3MPAHO
€JIeKTPOHHO 00Y4YHTEJIHO ChAbP:KaHHe
B To3m pasacia € pa3pa60TeH MOJCI 3a Cb3JaBaHC Ha IICPCOHAIU3HUPAHO CHABPKAHUC 3a
CJICKTPOHHO O6y‘ICHI/Ie, BKJIFOUUTCIIHO HCTOBUTC OCHOBHU KOMIIOHCHTU U NUHCTPYMCHTH.
I/Iarpamz[aHeTo Ha aJallTUBCH OHJIAMiH KypC B IIOBCUHCTO ClIydal HU3HWCKBA H3IIOJI3BAHCTO Ha

OTBOPCHU KOMITIOHCHTH 3a OLICHKA, T.C. KOMIIOHCHTH, KOUTO U3MCKBAT HAMECATa Ha OGy‘II/ITeHI/I.

3.3.1 Onmucanue HA apXUTEKTypaTa
ApxuTekTypara € IpejHa3HayeHa Ja NPUJIOKM Ha IMpaKTHKa CThIKA IO CThIIKa IpOLEC Ha
Ch3/1aBaHE U IPEJIOCTaBsHE Ha MEPCOHANM3UPAHH 3HaHUA. Upe3 pa3paboTBaHETO HA MAaKeTH Ha
€KpaHW € CB3JaJIeH KOHIIENITyaJHa apXWUTEKTypa Ha WHCTPYMEHT 3a Ch3JaBaHe Ha
NePCOHATM3UPAHO YYEOHO ChIbpKaHME, Ype3 KOWTO MOraT Jia ce peaju3Hupar LIeCTTe eTara,

pasrienanu moApooHo B paszuen 3.2.

3.3.2 OcHOBeH eKpaH Ha HHCTPYMEHTA 3a Ch3/laBaHe
OCHOBHUSAT €KpaH Ha makera 3a oOyueHue, wmoctpupad Ha @urypa 3. I'maBen ekpan AT,
OCUTYpsIBa JOCTBII JO HEOOXOJWMHUTE WHCTPYMEHTH 3a Ch3JaBaHe Ha WHTEPAKTUBHO
ChJIbPIKAHUE U OCUTYPSIBA JOCTBII JO BCUUKH CHITBTCTBAIIM MEHIOTA 32 HACTPOWKA U U3TPaKIaHe

Ha NEPCOHATIU3UPAHO CBbABPKAHUC 3a O6y‘I€HPIC.
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13 tion 2 Aenean euismod bibencum 3 .
14 E::i;rl:r?nnt 1 1 laoreet. laoreet * Setllngs- ]
Prerequisis
Learning/Assessment Structure | + Completion
~ Topic 1 * Competencies
H i:'ge O® —@—— 00:10:00/00:60:00 I 1| +Triggers
.2 Slide
1.3 Question Layers/objects | Timline Slide information

~ Topic 2 Text 1 Duration:
1.1 Slide Image 1
1.2 Slide Text2

1.3 Quiz T ion:
Text 3 Completion:

Text 4 | Draft:

Prerequisites:

1.4 Assignment

Button 1 Slide visability:

Queypa 3. Inasen expan AT
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3.3.3 Jlo0aBsiHe HA KOMIIETEHTHOCT KbM CJIaii/l HJIM KOMIIOHEHT 32 OlleHKa
3a yiecHeHHE Ha aBTOPUTE HA CHABPIKAHUETO M Pa3pabOTUUIINTE Ha €IEKTPOHHO OOYy4YCHHE €
HE0OXOMMO SKHITUTE Ja Pa3lojarar ¢ HHTerpupana 0asza JaHHH ¢ KOMIICTCHIIMH.
Upe3 ommcBaHe Ha y4eOHM OOEKTH C KOMIETEHIIMH C€ M3rpak[aa Bpb3Ka MEXIYy aHAINTHYCH

KOMILJIICKC U yqe6Ho CbABPKAHUC U Ta3H baza Cbhb3/1aBa Bb3MOXHOCT 3a IICPCOHAIN3allHA.

X7} ® Slide/item name @ =& 0
Package Settings N L
Adding competences to slide/item
* Settings
= Completion and evaluation Competencies Professions
= Design settings preject management
* Competencies mapping Y -
nalysing Structure 0 perform project management ICT project manager
~ Analysing unit 1 o Agile project management pipeline environmental project manager
1.1 Quiz 1
1.2 Mazz 1 x ICT project management project manager
1.3 Question 1
o ICT project management methodologies projectionist
~ Analysing unit 2
1.1 Quiz 2 @ Lean project management rail project engineer
1.2 Mazz 2
1.3 Question 2 o Prince2 project management

1.4 Assignment 1
@ project management

Learning/Assessment Structure ‘

o project management principles
- Topic 1
1.1 Slide = s
1.2 Slide
1.3 Question Added Competencies
~ Topic 2
1.1 Slide
1.2 Slide
1.3 Quiz
1.4 Assignment

¥ (CT project management

Queypa 4. Jlobaseme komnemenmHocm Kvm Ciauio

Onpedeﬂ;me Ha Heobxooumus npouyeéHm 3a 6CAKa npoeepi6aHa KOMREmMEHmHOCcm U

OUEHAB6AHE HA onyuama Kkamo 3aA0JIICUMETITHA HE3AGUCUMO OM pesyimama

A0 &[]
Package Settings F—r '
oot nggs X Determination of the percentage required for each tested competence
. I
- Completion and evaluation Competencies Percentage to pass Slide Required slide v,'."ble on
» Design settings Competence 1 90% . Slide 1 ] =]
- Competencies mapping Competence 2 80% - Slide 2 0 @
Analysing Structure [ Slide 3 @ o
Competence 3 95% v
« Analysing unit 1 Slide 4 a a]
1.1 Quiz 1 | Pr— - - -
1.2 Mazz 1 Competence 4 92% - Slide 5 a a
1.3 Question 1 Competence 3 5% .2 Slide 6 (=] [m]
B Competence § 80% hd Slide 7 a a
Learning 5
+ Topic 1
1.2 Slide
1.3 Question

@uzypa 5. Onpedenane Ha HeOOXOOUMUS NPOYEHN 30 BCAKA MECMBAHA KOMNEMEHMHOCM
Upe3 (yHKIMOHATHOCTTA, IpeaocTaBeHa Ha Purypa 5, aBTOpbT Ha OOYyUEHHETO OINpenes
HEoOXOAUMHUSI TPOLEHT, ChbOpaH OT aHAIU3aTOPUTE KaTo CPEAHOAPUTMETHYHA CTOHHOCT Ha

BCHUYKHU aHAJIUTUYHHU CIICMCHTH, OIIPCACIICHU KAaTO OLICHKA HA Ta3W KOMIICTCHTHOCT.
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Exkpan 3a npecnedsane Ha nponycku 6bv6 6pb3KAmMA HA KOMNEMEHUUuume MmedxHcoy
Ananumuuen xomnnexc, Cvovpicanue Ha 00yueHuemo u KOMNOHEHmMuUMme HA KpaiiHama

oueHKa

OcHoBHaTa [CJI Ha TO3H CKpaH € Ja Jaa€ Bb3MOKHOCT Ha aBTOpa Ha CAWH CKpaH Ja MpoCiacan
JaJId UMa CﬂaﬁHOBe CbC CbABPIKAHUEC, 3d KOUTO HC Ca BbBCACHH AHAJIMTUYHU KOMIIOHCHTH HJIHA

KOMIIOHCHTH 3a (bl/IHaJIHa OII€HKA, KaKTO U JaJIM HAMaA 06y‘-II/ITCJIHO CbAbpPKaHUEC 3a OIMMPECACIICHA

KOMIICTCHTHOCT.
Package Settings . —
" Competence mapping monltorlng
+ Settings
» Cempletion and evaluation Al el Competencies Slide Required slide
Desi i component
esign setlings Quiz 1 Competence 1 Slide 1 Quiz3
* Competencies mapping Question 1 Competence 2 Assignment 2
‘Analysing Structure Slide 3
~ Analysing unit 1 Quiz2 Competence 3 Quizd
11 Quiz 1 Slide 4
1.2 Mazz 1 Labyrinth Competence 4 Question 2
1.3 Question 1 Assignment 1 Competence 3 Slide 6
LearningiAssessment Structure Competence 5 Slide 7 Quiz 5
* Topic 1
1.1 Slide
1.2 Slide
1.3 Question

Quzypa 6. Monumopune na kapmozpagupane Ha KOMnemeHyuume

Ekpau c pesyimama om nPEMUHABAHEMO nPE3 ARAIUUPAUUA KOMNIIEKC

ExpanbT, mmoctpupan Ha @urypa 7, MOKa3Ba pe3yiTara Ha MOTPEOUTENs, Ipeau Aa MpeMUHE

KbM HeﬁCTBHTCHHOTO CbAbpP7KaHHC HA o6yquHeT0.

A0 200
Package Settings . .
sell g g Result of passing through the analyzing complex
+ Settings
+ Completion and evaluation Competencies Percentage to pass User score Passed
» Design setlings Competence 1 % T 95.80 % @
» Competencies mapping Competence 2 | 70.00 % O
Analysing Structure Competence 3 95% - 85.00 % )
v Analysing unit 1 Competence 4 2% - 95.00 % %
1.1 Quiz 1 Competence 3 5% 7 25.00 % 0
1.2 Mazz 1 —
1.3 Question 1 Competence 5 80% - 45.00 % 0
Learning/Assessment Structure
= Topic 1
1.1 Slide
1.2 Slide
1.3 Question

Queypa 1 Pezynmam om npemunasane npe3 anaiuzupaujus KOMNIeKc
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34 H3Boau
Pesynratute OT aHaim3a TMOKa3BaT, 4e HsAMA HAJIMYHO EJUHHO HWHTETPUPAHO COPTYyEpHO

pPCHICHUC, KOCTO Aa BKIIKOUBA BCUYKU MHCTPYMCHTH, HGO6XO,Z[I/IMI/I Ha pa3JIMYHUTC YUaCTHHUIIU B
mponeca Ha Cb3JaBaHEC, MPECAOCTABAHE, MMOJTydYaBaHC U YAOCTOBCPABAHEC HaA IMOJIYUCHUTC 3HAHUA

4ype3 OHJIalH 00y4eHue.

Karo ce B3emar npensu aHaIIM3UTE, € Pa3pab0TeH MOJICIT 32 MHOBAaTUBHA, MHOTOKOMIIOHEHTHA,
ye0-0a3upana miaardopma 3a pazpaboTBaHe, H3MOJI3BAHE U PA3IIPOCTPAHCHUE HA HHTEPAKTHUBHO

YHOpaBJICHUC HA CBABPIKAHUCTO 3a CIICKTPOHHO 06y‘{eHI/IC.

OcHoBHaTa 1en Ha Mojena € Ja pa3paboru miargopma, KOSTO MO3BOJISIBA Ch3JlaBaHE U
pa3npocTpaHeHrue Ha crnenu(uyHO, MEePCOHATM3UPAHO U MOTHUBHUPAIIO YYEOHO ChABPIKAHUE,
BOJICLIO /10 TMOBUIIABAaHE HA TOYHO OMNpPENEIIEHW KOMIIETEHIIMU WM YMEHHS Ha o0ydyaemwsl.
Coeappxannero TpsiOBa ma ObIe CH3AAACHO, JOCTABEHO, KOHCYMHUPAHO M BB3IPHETO OT

OTACIHUTE HOTpe6I/ITeJ'H/I 110 Bb3MOKHO Haﬁ-CHeCTﬂBaIII BpEMC HAYHH.

[IpencraBena e cxema Ha B3aMMOJCHCTBHE M WH()OPMAIMOHEH MOTOK MEXKIY MOIYJIHTE HA

MoJIeNia Ha MHTeTpUpaHaTa miaTdopma.

Upes BHeApsBaHETO Ha Mojejia HA MHOTOKOMITIOHEHTHara ye0-0azupaHa ruiatrgopma, HETusT
IpoLeC Ha MPEAOCTaBsSHE HA €NEKTPOHHO OOydeHHE MOXKE Jla C€ OCHINECTBH Ha €IHO MSCTO,

KO€TO 3HAYUTECIHO IIC YJIICCHU BCUUKHN YHACTHHUIIU B ITpoIECa.

Pa3paboren e Mozern, KOWTO Ype3 KOMILIEKC OT aHaJIu31, 0a3upaHy Ha Ka3yc v IpobiieM, OCTaBs
o0y4aeMHs B CHUTyallM¥, KOUTO Ca ONHCAHU IO-PAHO, KAKBH KOMIETEHIIMM M CTEIEHTa Ha
HAJISKTHOCT BaIMAMpar. Bb3 OCHOBa Ha MPEIOCTAaBEHUTE PEIICHHS/OTIOBOPH/PE3yNITaTH, Ha

BCCKH o6yqaeM CC IIpUCBOsBA HpO(l)I/IJ'I Ha KOMIICTCHTHOCT.

Pa3zpaGoTeHHAT B Ta3W IJaBa MOJEN 3a Cbh3/laBaHe M IPEIOCTaBIHE Ha IEPCOHAIN3UPAHO
€JIEKTPOHHO OOyueHHe, 3a Jja Ce rapaHTHpa y4YeHe IMpe3 LENus KHUBOT, OCUTYpPsBa e(EeKTHUBEH
HAYMH 3a IPEMUHABaHe Mpe3 AeUCTBUTETHOTO Y4eOHO ChAbpKaHUE Bb3 OCHOBA Ha MPUI0OUTHUS
npopmsi Ha KOMIIETEHTHOCT Ha oOyyaemus, NpeABapUTEIHO IporpamupaHara JIOTMKa Ha
B3aMMOBpPB3Ka U CTENEHTA Ha 3HAUCHHETO Ha OTJEJIHUTE CETMEHTH Ha Kypca 3a €JIEeKTPOHHO

oOyueHwue.

I/ISB’pr_IeH € aHAJIM3 Ha ChIICCTBYBAIIUTC HHCTPYMCHTHU 34 pa3pa60TBaHe Ha CJICKTPOHHO yqe6Ho
CbAbpPKAHHUEC U € OLCHCHA TAXHATa MPUIOAHOCT 3a Cb3AdaBAHC Ha NCPCOHAIHM3UPAHO y‘IC6HO

CbAbPKAHUEC, OTpa3dBallo IMIMPCAUIIHHUTC KOMIICTCHIHWH Ha O6y‘IaCMI/ITC. B pe3yiTaT Ha
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M3CIIEIBAHETO € IPEII0KEH KOHLENITyaleH MOJIEN M apXUTEKTYpa, BKIIFOUBAIIN HHCTPYMEHTH 3a
Ch37/aBaHE HAa MHTEPAKTHUBHU PECYPCH M OLIEHKAa HAa HATPyHaHWUTE MPEJBAPUTEIHH 3HAHUS OT
oOyudaemute. MoenbT U apXUTEKTypaTa ca IpelHa3HAuYeHU 3a Ch3/laBaHe U MpEAOCTaBsHE Ha
NEPCOHAIN3UPAHO EJIEKTPOHHO 00yueHHEe Ha 0a3aTra Ha MHTErpUpaHe Ha aHAIMTUYEH KOMILIEKC,
BKJIIOYBAII] MHCTPYMEHTH 32 OLIeHKa, 0a3a TaHHU C HEOOXOJMMHUTE KOMIIETEHIIUH, ChABPKAHUETO
Ha OOYYEeHHETO W TpEABAPUTEITHHUTE 3HAHUS M yMeHHs Ha oOyudaemwure. [lo TO3M HayMH Ha
oOyudaeMusi ce JaBa e(pEeKTUBEH Ha4yMH Ja MPEMHUHE Mpe3 LeNus Impouec Ha oOydeHue u Ja
npuao0ue xenaHus mpouiI Ha KOMIIETeHTHOCT. bpremara paborta me ObIe checpenoToueHa
BHPXY BKJIIOYBAHETO HA MPEAJIOKEHUS MOJeN B MHTEpaKTUBHA coTyepHa cucTeMa, ClocoOHa
Ja U3rpaxJIa W TPEAOoCTaBs ChAbPKAHHE 3a €JIEKTPOHHO OOY4YeHHE B CHOTBETCTBHE ChC

cnenupUYHUTE HYKIU U MIPEIBAPUTEIIHN 3HaHUS HA 00ydaeMHuTe.

W nakpas, Tpsa0Ba na ce orOenexu, ye Npexo bT KbM epcoHaIn3upaHo o0ydeHue, 0a3upaHo Ha
MpeIBapUTEeNIHU 3HAHUS Ha 00y4aeMuTe, € Mpolec, KOMTO ompenesieHo e Obae Obaemero Ha
€JIeKTPOHHOTO oOydeHue. B MOMEHTa, mopaju CIO0XHU TEXHOJOTHYHU M HETEXHOJIOTUYHHU
dakTopu, TO3M mpoIiec € caoxkeH U HeegekTuBeH. C pa3paboTBaHEeTO Ha €)EKTUBHU PEILICHUS B
Ta3u 00JIacT, MOJKPENIEHU OT MOJIEPHHU TEXHOJIOTHUHU KaTO U3KyCTBeH MHTENEKT (Al) u ananu3 Ha
rojieMH JaHHH, HOBHUTE TIOCTHXKEHHsS IIOCTETIEHHO e MpeMaxHaT TEeXHOJIOTHYHUTE
MpPEAU3BUKATEICTBA M KaTO (YHKIUS OT TAX 1€ HaMasAT pa3xoJUTe W M€ TOBHUIIAT

MOTHBAIMATA 1 HA Cb3AaTCJIU HA IICPCOHATIUZUPAHO yqe6H0 CbAbPKAHUEC U HA CAMUTC 06yqaeMH.

I'naBa 4 — IIPOTOTHUII HA CUCTEMA 3A PABPABOTKA "
IMPEJOCTABSHE HA IIEPCOHAJIM3UPAHO EJIEKTPOHHO
OBYYUTEJIHO CbABbPKAHUE

[IpencraBenuss B Ta3u Iy1aBa MPOTOTUI HA CHUCTEMa 3a pa3paboTKa M MpeAoCTaBsHE Ha
NEPCOHAIN3UPAHO E€JIEKTPOHHO OOYUYMTENHO ChIbpPXKaHHE € Ch3AaJeHa C ujaedTa Ja IecTH
BPEMETO Ha EKUIUTE YHOPaBIsABALIM OOYUYMTEIHUTE IMPOLIECH B OpraHU3aluuTe, Karo
CBILIEBPEMEHHO MM JaBa MOIIHM WHCTPYMEHTH 3a BBTPEINHO Ch3JaBaHE HA AHTaXHUpAIIH
NIEPCOHAIIM3UPAHY NHTEPAKTUBHY OHJIAMH KypCOBE, BIpaJicHa BUPTyalHa 3aJ1a, aAMUHUCTPUPAHE
Ha NIPUCHCTBEHU O0YUCHMSI U IeTalIHU CIIPABKH U OTYETH B peasHo BpeMe. OCHOBHHUTE MOIYJIH

Ha CUCTEMarta ca.:

Contipso LMS - Cucrema 3a enexkTpoHHO 0OyuYeHHE, MPOCKTHpaHa U pa3paboTeHa, 3a Ja

HampaBu OOYYMTETHHS MPOLEC OHJIAMH MakCUMalHO OJH3BK /0 NMPUCHCTBEHOTO OOydeHUe.
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Cucremara npeajiara mupok Ha60p OT UHTYUTUBHU MHCTPYMCHTHU 34 YIPABJIICHUC HA NOCTHIIA,

KOMYHUKalWs, MOHUTOPUHT U OTYNTAHC HA NIPECACTABAHCTO HAa OTACIIHUTC HOTpe6I/ITeJ'II/I.

Contipso Author - MHCTpyMEeHT 3a U3rpakaaHe Ha HHTEPAKTUBHO MYJITUMEIUIHHO O0YUHTEITHO
ChbpKaHUE, KOWTO B MAaKCUMAaJIHA CTETICH J1a YJIECHSIBA aBTOPUTE U pa3paboTUULIUTE HA OHJIAIH
kypcoBe. Upes Contipso Author aBTOpHTE caMu HM3rOTBIT WHTEPAKTHBHO MYITUMEIMIHO

00y4YHTEIHO ChIbPKaHUE, KOETO CH B3aUMO/JIeICTBa C 00ydaeMus.

Contipso Catalog - MsicTo, B KO€TO ce cpeliar xopara, KOUTO XKeasiT Ja MPEAOCTaBAT CBOUTE
3HaHUs, C T€3H, KOUTO MCKAT J1a C€ pa3BUBAT HEMPEKbCHATO B KOHTEKCTA HAa YUEHETO MPe3 Leus

KHUBOT.

Contipso Market - Crierinanu3upan Mara3suH 3a eJIEMCHTH, [IIa0JIOHH U 00YUUTEITHU PECYPCH 3a

OBP30 U aTPaKTHUBHO U3TPaKIaHE HA OHJIANH KypCOBE.

Te3u Momynu o0pa3yBar LSJIOCTHO pPELIEHHE 3a yIpaBJIEHWE Ha 3HAHUATA U OOYYEHHUETO B
OpraHu3aluuTe, NPEeIOCTaBANKM I'bBKABOCT, HMHTEPAKTUBHOCT M  BB3MOXKHOCT  3a

NepcoHaaIn3anmrs Ha 06p&30BaTGJTHI/I$I mpornec.

4.1 CucremMa 32 eJIEKTPOHHO 00yUYeHHe

Cucrema 3a YIIPaBJICHUEC Ha O6y‘II/ITCJ'IHI/IH mpouec OT CJICABAIIO IMOKOJCHUA, KOATO OCHUT'ypsBa
Ka4yC€CTBCHO HOTp€6I/IT€J'ICKO NpCKUBABAHC HAa BCHUYKU YYACTHHUILU B O6y‘-II/ITCJ'IHI/I$I mnmpounec,

HE3aBUCHUMO OT YCTpOﬁCTBOTO KOCTO HU3IO0JI3BAT.

Cucremara npejara myupoK HaAOOp OT UHTYUTUBHU MHCTPYMEHTH 3a yIpaBlieHHE Ha JOCThIIA,

KOMYHUKAWA, MOHUTOPUHT U OTYUTAHC HA NIPCACTABAHCTO Ha OTACIIHUTC HOTpe6I/ITCJ'II/I.

OOyuuTeNnHus IpoLieC ce MPOBEX/A, Ype3 U3MOJI3BAaHETO HA NHTEPAKTHUBEH IJIEhP HA O0OYUHUTEIIHO
ChJIbp)KaHUE, KOHNTO OCUTYpsiBa aJalNTUBHO MpPEJICTaBsSiHE HAa OOYUYUTETHOTO ChIbpKAHHUE 3a

MaKCHUMAJICH KOM(bOpT 1o BCAKO YCTpOfICTBO.

Cucremara € IIPpOCKTHUpaHa Ha IIPUHIHUIIaA Ha PpasACIICHUC Ha POJIUTE, KaTO CE€ MPEABHACHU

CJICAHUTC POJIN:

- OOyuaem;
- IlpenopaBaren
- Pepakrop Ha chabpkaHue

- PbkoBOguTEN HA CTPYKTYpa
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- Opranuszatop oOyueHue

- AnMuHucTparop

3a BcSKa OT POJIUTE € MPOCKTHPAHO OTACTHO TaOJI0 CIeJ BXOJ, KOETO JaBa crernupuIHa
uH(popMalus copes poista. Bceku enun notpeduren Ha cucteMaTa MOXe J1a ObJie ¢ eIHa WIH
HsKOKO ponu. Ha ®@urypa 8 e mimroctpupano TadinoTo Ha 0O0ydaeMu ¢ OCHOBEH (OKYC BBPXY
3anucaHuTe O0ydeHUs M MpPOrpamMH, KaTo 3a BCSIKO OT TSAX CE€ BH3yalM3UpaT KpaeH CPOK 3a

IIPEMHUHABAHE, PE3YTaT, TEKYII CTaTyC, KAaKTO U IIPOLIEHT Ha HaIllpeIbKa.

Woax Cramoes @
' TEKYUWM NPEACTOR
' | = Momeoyenm

° HAmaTe Texyuu CubuTUA,
) Ta6no
P Crobuenun Ieeo%oto) ONBOARDING
g "l- @ B nporpec
300 Mowre obyuenun 2 o) B Kpaew cpok: Matexun 0%
- @ Vaucxksamn 3a 3apbpwsane: 3asbpwenn obyuermA
J Karanor ofyuenun @)
O Nponunxuransioct: 1 vac u 42 wsyTi Peayntar: 0 06yweHuA

&5 Kanennap

= Obuo: 2 06yvenmn  [B] 3anucasu: 2 0GyveHnA
@ Buapocw 3a obyuerueTo v
44 Peaynaru YnpasneHue Ha BUPTYanHY eKunv
? Bionetun
[E Ceprucpuarie g e ) Nposexaane: C (uxcupas rpadink

4 s Tpewepu: Mpax Crances B3 0% [3 Ocwosmwm npegmmcrsa na Contipso
[ PurosoncTso 3a pabora ¢
Pesynrat: 0 Toukn BUpTYanka obyuuTenna sana
@ 2vacan30mmmyty ®Bnporpec HE Kpaew cpox: 21.07.2024 (Matexnn) Bnea
VHTEePaxkTMBHO 0By ypes wa Contipso Author
) Niposexaae: 3a CaMOCTORTENHO ObyHerMe
- o Tpewepw: Kanwna Netposa B3
B,
D 22wy @ 3asupwen yonewno M Kpaen cpok: Hama

@uzypa 8 Ocnoeno mabno na ooyuaemus
Besiko oTenHo o0yueHre ce Bu3yanu3upa 1moj opMaTta Ha HHTepaKTUBEH Iielbp (Durypa 9),
B KOHTO ca MOMECTEHH KaKTO OOYUUTETHHU CIaiiI0Be, KOMOMHHUPAIIHN ay 10, BUICO, aHUMAIIUU U
WHTEPAaKTHBHOCTH, TaKa M OLEHBYHU KOMIIOHEHTH KaTO TECTOBE, Ka3yCH M CAMOCTOSITCIHH
paboTH, BBIPOCHUIM M IETH OOYyYUTEITHU JAOMPHHTH, KOUTO Ja OCHTYPSAT EJIEMEHTa Ha

NCpCOHAIIN3UPAHO ITPEMUHABAHC ITPC3 O6y‘lI/IT€.HHOTO CbAbpPIKaHUC.

bnaromapenune Ha abiaOokara MHTErpanMs C HWHCTPYMEHTa 3a pa3paboTka Ha OOY4YUTETHO
ChIbpKaHUE, CHCTEMaTa MOXKE Jla TpOCIeAsBa Halpeabka Ha oO0ydaeMmus Ipe3 BCEKH OT
OTJEITHUTE €KpaHU Ha o0ydeHuero, 3a kouto B Contispo Author € HaCTPOEHO M3UCKBaHE 3a
3aBbpIIBaHe. BHB BCekn eIMH MOMEHT 00y4aeMusi iMa HHPOPMALIUS 32 aKTYTHUTE U3UCKBAHUS
3a 3aBppuiBaHe (Purypa 10) u mocTurHatus pe3ynaTar UM CTaTyC Ha OTJCIHUTE OOyUHUTEIHU

OLICHbYHU KOoMIIOHeHTH (Durypa 11).

Ha 0a3a na HAaCTPOCHUTC M3HUCKBAHUS 3a 3aBbPHIBAHC Ha BCCKHU OTCJICH CKpaH OT OGy‘-IGHI/ICTO,

cUCTeMara Mnpejyiara Bb3MOXKHOCT 32 KOH(PUTYypHpaHe Ha O0yUUTENHUS IbT HAa 00y4aeMH, KOETO
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JlaBa BB3MOXKHOCT Jia ObJIaT ONPEICICHN U3UCKBAHUS 3a JOCTBII JI0 ONPENCICHO ChIbPKAHUE.
ITpumep 3a TakOBa U3NCKBaHE MOJKE J1a ObJIC TECTa Clie AajeHaTa TeMa J1a Objie JOCTHIICH CaMO

CJICO KaTo 06y‘-IaeMI/I$I € IIpE€MHHAJI IIPE3 O6y‘-II/ITeJ'IHOTO CbAbprKaHHUC.

3a nenure Ha oOyueHus ¢ ¢pukcupal rpaduk € MPOEeKTUpaHa U pealiu3hpaHa Bb3MOXKHOCTTA 3a
(uKcupaHU BBHB BPEMETO OOYYEHHsI, MPU KOUTO BCSKA TeMa OT OOYYEHHUETO WIIM OICHBUYEH
KOMITOHEHT MOXe€ JIa C€ OTKIIIOYBA M 3aKJIF0YBAa TOYHO B OMPEICIICH BPEMEBU OTpPsI3bK. ToBa €
wirocTpupano Ha durypa 12, Ha KOSTO CBIIO TaKka MOXKE Ja C€ BUIU KaK CPEIly BCEKHU €JIEMEHT
0T OOYYHTEITHOTO ChIIbPKaHNE NMa BPh3Ka 3a He3a0aBHA PelakIys Ha ChIbPKAHUETO TUPEKTHO

BbB BIPa/ICHUS] HHCTPYMEHT 3a pa3paboTka Ha 00yueHHe.

> EVKACHM THProBCKY YMEHWUA > O Hasuraumn v
B Kanewnap
I!l ‘ ®dopmynata Ha Tbprosckata cuna B oni T - ao
=l | R Cuobuernn a
33 1 MOra 13 BK OBACHS, HEKA BY NOKAXA TasK GOPMyna. Hapuuame A GOpPMyNa 3a & Pesymram
THProBCKa CHa. Tasu GOPMyYN OBACHABA 33LIO HAKOM THRIOBLM C& CPABST NO-
R06pe OT APYTH - 3LO HAKOH C@ NPOBANAT, 3 APYTH NOCTHFAT yCnex, TA Chlo B ki ns
NOKA3BA ENEMEHTHTE, KOWTO CE CELPIBAT M MIrPAXAET THProBCeKaTa cuna. Korato "
rOBOPA 33 “THPrOBCKAE CHNE", 33 MMAM NPEABKS HETHUA PEIYNTAT, KPaRHaTa Cyma, H ONBOARDING

KOATO NONYaBame, TOBA, KOETO PEANHInPame

@ Bux noseve @ Bux noseue @ Bux noseve @ Bax noseve

Cnoco6HocT aa
MNosnanua 3a THproscko BAusew ,“ Morusauus sa NN  Tobproscka
NpoRyxTHTE nosuanne y6expasauw ycnex e cuna
28.57%

Broa* 8> @

Cera CTIpeTe 3a MOMEHT U NIPOYETETe GOPMYNATA OTHOBO, IBCHO L@ OTKPHETE OBWIATA CHCTABKA, KORTO BCHUKM
YCrIeWHM THPOBUM HMAT, HELLOTO, KOETO NOBENE OT BCWIKO FaPAHTUPA YCTeX NPH NPORAXGHTE

[lo, NpoBEpeTE AANM MOXETE A2 HIOAMPATE BAKTOPA 38 YCNIEX NP NPORBXGTE! TNABHATA HEPTa, KOATO & 06Wa 33
BCHKM THPFOBUM, KOMTO NOCTMI 3T yCnex

Cera Hexa 4a PasrNeAame No-NOAPOGHO BCEKH KOMNOHENT Ha GOPMYNaTa.

@ Wirchopmauna v

C nognomarase ot
& Mposexaare

Tpevep
O Nocneano obHosen 31.10.2024 13:25
VI3MCKBAHMA 38 NpemwHasane & Nosnomarane a0
B8 Ocrasawo spewe
v ~
1 SL1 Dreosive @ crarye | renaveey |
1 Bxoa 8 xypca
e 2 Tpewep
2 @ Heano
BB Kpaew cpok Hama
3 @ uma [ reewwr yoneuro_|
4 € Kaxso we 3uaere n woxere cren Tosa obyve T
6 € OcHoBHW 3AALMKEHUA HA THRIOBLMTE | nesancwar |
2. [  KnmewTuT npeay BoiKo >
3 m 3a yenewsn v
2 €  Nonaw or cucrewara 3a NpoRaXGH [ resanowar |
T o [ vesanowar |
R B —— [ heaanowur |
T — [ enowar |
a0 L Omanars i Tty [ reewmr yonewo |

@Quzypa 9 Expan na obyyenue ¢ unmepakmueeH nietivp u npociedasane Ha HanpeovKa
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» > O

»

o M

=3

=B

» > @

i

*

@

B3

Eh1KacHW THProBCKM yMeH1A

Dopmynara Ha *
ThprOBCKATa CHNa

Mere cTeAKM B NpoLeca *
Ha npopaxta

MogroToaxa i OTKpUBaHe
Ha THPFOBCKA CPBLLG -
Yaer 1: Orkprsate

Quzypa 10 Hnpopmayus 6 nievpa 3a HAUUHA HA 3a6bPUIBAHE HA

EchyKacHW TLProBCKA yMEHUA

* ®opmynara Ha *

TBProBCKaTa cuna

W Rorma cronans w

npoLeca Ha
npogaxta

MogroToaka
OTKpHBAHE Ha
TEProBCKa Cpewa -...

KoMyHWKaUMA B npoueca
Ha npogaxba

MoproTosxa u oTkpueate
HA TBPIOBCKA CPeWA -
Yacr 1: MNogroToexa

KomyHmkaums 8
npoueca Ha
npogaxba

MogroToaxka u
OTKPHBAHE HA
TPrOBCKa CPEIWa -....

* MpoexT Harnacure ca
BaKHM"

> [ Hasurauma v
& Kanepap

(@ Bunpocu  oTroBOPM E n n
i Cuobwennn E

& Peaynratu
B daiinose 3a waternrre

| ONBOARDING

28.57%

SABBPLIEH

® Wncpopmauna v

_ C noanowmaraxe o1
Nposexaaxe

Tpesep
@ Nocnenro o6Hosen 31.10.2024 13:25
obOyuenuemo
> [} Hasurauma ~
B Kanewpap
@ Bunpock v oTrosopu Ban
®a Cuobuerns m
4 Peaynratu
B daiinose 3a vaternane
kI ONBOARDING
28.57%
ABLPLIEH
(® Wrdhopmaumna v
C nognomarane ot
MposexnaHe
& Mposexnal Tperep
@ NocnegHo obHoBeH 31.10.2024 13:25

Quzypa 11 Ungopmayus 6 nievpa 3a nocmucHamume pe3yaimamu
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L _. Contil[,)‘sSO {X) Wean Cranoes v

A Havano u Authoring tool

> YnpasneHue Ha BUPTYanHu ekunm > ® O6cnyxeane v

€ V3uCKBaHWA 33 3a8BPWIBAHE

Cg. Bupaose oTaanedeHun ekmnu

& Kanenpap
VIMa paanuyHv BUAO0BE OTAANEYEHM EKUNM W YNPABNCHUETO UM 292 3anucanm + 08 u
o MOXE Aa Ce PaanuyaBa Manko.
(? Bunpocu v oTrosopu o] n
5 3
$& Crobuiermn
Exun, coananes 3a ad
hoc uen, koRTo Moxe
% A2 BXINONB PEIAMUHM ( TNpepanenu camocToATen M pabot u
unenone wa
= SHESCIR S S [¥] Peayntamv o Tecrose
- W pa 6upe 4]
PasdopMmMpan crea
NPAKNIOUBEHE HA gﬁ Pesyntati
200 npoexta
ran
[S] Pesyntamv 3a BBnpocHMLM
[T} Korato ce 3axBaHere C ynpasneHne Ha exun ot pascTonHue, 6up3o we pasbepere, ye Tosa
3HAYUTENHO Ce P otyr oHaT ¥ e exunu. OcHOSHaTa pasnuka 298 Ochnaiiu pediHocTi
ce 3aK/I04aBa B TOBA, Ye XOPaTa OT OTAANENEHHTE KUY MMAT SHAUNTE/HO HHBO Ha
E ABTOHOMHOCT, CBOﬁcﬂa Ha B38MaKe Ha PeLWeHnA N NPABOMOLLMA, 32 KOMTO YNeHOBEeTe Ha
TPAANUMOHHATE EKAMM MOFaT CaMO A48 MEWTanT.
(] A18HO U Tean CBOBOAM ,0TBAPAT ONMTE” ¥ BLPWAT PabOTa. CKOPOLIHO NPOYHBaHe YCTAHOBM,
o & Ynpasnenve v
Ye BUPTYanHNTe KWK MOraT Aa uaenpwar 30% noseve paboTa 1 TO 3a NO-KPaTKo Bpeme. U
HE CaMO T0BA - 8 OT 10 AWK, MEHHKBPH U CYKATENM, CHOBLLABAT 33 NO-HHCKN HUBA HA
“ g n m B
3a pa ce NOCTUrHAT Teaw pesynTaru, TpAGBa fa UMa A06pe Pa3BUTH BUPTYANHN eKHNK, @ He
® NPOCTO rPyNa OT XOPa, KOWTO PABOTAT 3a NOCTUIAHETO HA @HA 33243, BCEKM OT CBOR fIOM.

A Bxop karo obyuaem

@® Wndopmauma v
et Bty D,
& Nposexpare C chmxcmupas rpacimk
1 (] Kaxeo NpeacTaBNABAT BUPTYANHNTE eKMNK 02.06.2024 | 06.05.2024 # v O Npoasmxurentoct 2 vaca
& crane [sneoon
1 @  3arnaven cnaiia e ]
¥ Ean Bunrapeku
2 NULEHS 32 NONIBAHE HA OBYMMTENHUA NaKeT 3 &
e o 298 O6yuaemm
3 € Busenenme B3 & o Norpeburenn m
4 €  Kaxso NpeACTaBNABAT BUPTYANHMTE BKUNM (BBOASHVE) 3 & g8 Havanna pata 02.06.2024
B8 Kpaiwa para 21.07.2024
5 © Buaooe oraaneyenm exunm e
6 @  OcroeHm npeavaBMKaTencTBa Npu PAGOTATA BLB BUPTYANHM EKMNK 3 #
7 €  Pasnuxa mexay exun u rpyna B3 &
8 € Bupryanna kowynTaums 3 #
2 (11 HaexonaHa BUPTYANHHTE exunA ‘ 09.06.2024 | 13.06.2024 # v

Queypa 12 Uzened na obyuenuemo ¢ porsma Ha opeanu3amop Ha odyueHue

4.2 NHcTpyMeHT 3a pa3paboTKa HAa HHTEPAKTUBHO 00yUeHue

Cwprero Ha paspaborenus npotorun Contipso Author e mHTEepHET 0a3upaH HHCTPYMEHT 3a
U3rOTBSHE HAa MYJTUMEIUIHO OOYYUTEITHO ChAbPKAHHE, KOETO CH B3aUMOJCHCTBA B

MaKCHUMaJTHa CTENEeH ¢ 00yJaeMusl.

JlecHo u 6’bp30 Cb31aBaHC Ha MHTCPAKTUBHU cllaiijoBe Ha 0a3a Ha MHOXKECTBO npeaABapUTCIIHO

IIOATOTBCHHU Hla6.]'[OHI/I, YIIpaBJICHHUEC HaA O6qu/ITeJ'IHI/I5[ II'bT, HHTCPAKTUBHU BBIIPOCHU U TCCTOBEC,
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JECHO M MOIIHO KOH(l)I/IprI/IpaHC Ha 3aBBbpPHIBAHC U OLICHABAHC, T'OTOBU KOMIIOHCHTH, KOUTO

MECTAT BAIETO BPEMC.

[Ienaa uaTerpanus ¢ Contipso LMS 3a opranusupane u yrnpaBieHHe Ha O0yUUTEIHUS MIPOIIEC,

¢ Contipso Market 3a 10CTBIT 10 MHOKECTBO OE3IIJIATHU U TJIATEHU OOYYHTEIIHU PECYPCH.

OcCHOBHHSI €KpaH Ha HWHCTPYMEHTa MpEACTaB/IsiBA CBOeoOpazHa OMOIMOTEKAa C OOYUYHUTETHO

chabpkanue u 1mabaonu (@ueypa 13). ToBa € MICTOTO OT KBJAETO CE YIPaBJsiBa JOCTHIIA JI0

OTJICJIHUTE NTAKETH Ha Pa3IMuYHUTE PEJAKTOPU Ha ChIAbpKaHUE U OaHKaTa C BhIIPOCH.

|\ Contipso

A Havano

cg Mean Cranoes
O Haan

& Penaxropn

42 Viunopmwpai naxer
(3 cuasa

& Moo naxorw

) Cuaai swnpoc
@ Bawaceupocn
WD Contipso maprer
I o6y s LMS

[ veoer [ Kararor s

@ Maketn 4 [loBasu wos naxar

e d o e @ e

B}

Q@ueypa 13 Ochosen ekpan ¢ bubauomexa c ooyuenusi ¢ Mncmpymenma 3a pazpabomka

Ha uHmepaxkmueHo C’b()’prfcaHue

Ha @ueypa 14 e npencraBeH OCHOBHUS €KpaH OT MHCTPYMEHTA 3a pa3paboTKa Ha O0yIHTEITHO

CbAbpiKaHHUC, KOMHTO C€ ChbCTOM OT CI€AHUTE KOMIIOHEHTH:

e CueHa — MACTOTO KBJICTO CE Ch3/1aBa 06}"-II/IT€J'IHO CBIABbPKAHUC,

e Bpemenuarpama — ekpaH, B KOWTO ce YIpaBIisiBa BpEMETO Ha MIOKa3BaHE M CKPUBaHE Ha

OTJICIIHUTE CJIEMEHTH, 100aBAT ce €PEKTH ¥ aHUMAIHH;

o KOHTEeKCTHH MEHIOTA — npu I/I360p Ha DaZICH CJICMEHT CC OTBAPAT MHOXECTBO

INOAMCEHIOTA, OT KOUTO C€ HaCTPOfIBa BHU3yaJiM3allyiaTa U HCrOBOTO IMMOBCACHUE IIPU

B3aMMOJICHCTBHE C TOTPEOUTENS;

o CrTpyKTypa — liepapXudHO MOAPESKIaHE HA OOYIUTEITHOTO ChIbP)KAaHUE B PAMKHATE Ha

TEMU U MOAYIJIN;

e EaemeHTH — Ou0IMOTEKA OT PA3IMYHM 1O TUII €JIEMEHTH, KOUTO MOTaT Jia Obat

HN3BHUKAHU Ha CIICHATA.
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lm Contipso (D vioan Crancse v

& Haano (D Mowow Rp80 Ha LenuTe 1 ycneus ol I - =)
@ sonusesivs
IR =
&3 Hactpofiiw wa naxera > Wondr
Ocwones - (‘robotoreguiar’]

sh Creyxrypa

Pasuep
1

3.1 Ynpaanewwe 1a 3a0aTe B T

3.2 VHCTDYMGHTH 1 TXHIKM 32 CHIG

3.3 NOCTABANG ¥ OTYHTENG Ha LIBNM

3.4 Kackampane 1a uenwre wa opr

3.5 Kax Aa dopuyrwpare o6pu” L

3.6 /11080 Ha LenWTE u yehewsu |

3.7 Onpenensie Ha nphopATETH Ha

3.8 KOOPAWHALMS HA YCAIMATA 48 O

{3 HacTpoiikw wa cnaina
4 Morwmpane v xopara w ynpannc

5 AHAIAS W YTIPRBNIENME Ha WIManiE == @© Wnchopmaunn 3a craina

& Murrose w cuseTs a8 patora ¢ xof
@ Wchopmaim 3a naxera

™ Pocypon

Queypa 14 Hucmpymenma 3a pazpabomxa Ha UHMEPAKMUBHO CbObPIHCAHUE

KiroyoBa (hyHKIIMOHAIHOCT HA HHCTPYMEHTA € Bb3MOXKHOCTTA 3a HAaCTpoiika Ha Tpurepu. Tosa
Ha MPaKTHKa ca MPeIBapUTEIHO JepUHUPAHH MTPaBHiIa, KOUTO MOTa J1a ObJaT IporpaMrUpaHu aa
npocieasBar AeicTBueTo Ha noTpeduresns u. Ha Ta3u 6a3a na oTBexkaar oOyyaemusi B pa3jinyHa
YacT OT claija Wi OoO0y4eHHEeTO KaTo Isio. ToBa MMEHHO € OCHOBHA (DYHKIIMOHAIHOCT 3a

H3TpaXJaHE Ha IIEPCOHATIMU3AIMA Ha O6yLII/ITeJ'IHI/I5[ II'bT CIIPAMO IMOBEACHUETO HA 06y‘laeMI/I$I.

BaanMoneicTenn Mexay oSekw/Tprrep

Mpw HaTHCKAHS OTaan wa cnaia - Hasano

Buageiictane

Tapamerep CroiwocT

1.3 Havano

Queypa 15 Expan 3a 0obassne Ha uHmMepaKkmusHoCmu

4.3 YnpasiieHue Ha KOMIIETeHIIUU

N36panust Mojen 3a HepcoHanIM3alMs Ha OOyuUTEeNHHMs mpolec € Oa3upaH Ha OLEHKa U
HaTpyrnBaHe Ha komnereHuu. Ha @ueypa 16 e npencraBeH OCHOBHUS MHTEpQEC 3a OnrMcBaHe
Ha OTJIEJIHUTE OOYUYHUTEJIHU €KpaHU ¢ KOMIeTeHIMH. B mpoToTuna e peannsupana UHTErpauus ¢

Kowmmerenraoctaust mogen Ha EC ESCO. Onucan moapoOHO B riiaBa 3.
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KomneTeHumu no cnainga

KomneteHunu MHEPOPMALMOHHA CHTY Mpodecun

X npw TR (@Hr@ CHrYPHOS

HE Ha GTRETErHR 38 MHOpMALHMOHHE

o CTaTeruA 3 AHEODMELAOHHE CHIYPHOCT

3 [oGaseru KoMneTEHLMA

Ha NONUTUKM 33

on this page in a naw tab.

Queypa 16 Expan 3a onuceane Ha 00Y4UMETHOMO CbObPHCAHUE C KOMNEMEeHYUU

Ycnenino MNPpEMHUHABAHEC HAa JAaJICH CKpaH WX LAJI0 06yqu1/Ie, YAOCTOBCPCHUTEC KOMIICTCHIIUU CC

HATPYIBAT aBTOMATUYHO B 00yunTenHOTO nocue (Dueypa 17).

Ry

B Authoring tool

A Npodwn

P& Crobuierun

29 Ynpasnenwe Ha notpeGuTenn >

a e InchopmaLmA ATMBHY OOyveHwa  © WcTopun Wa obyvenna € v
W\ Ynpasnenve Ha obyyeHun > @ Vincbopuauu [0 Axrveni oby € Vcropw By 7 Komnerenumm & 2004 v
& Ocwrypreane Ha aocTena >

O Obcnyxsae Ha obyseHun > KomnereHuun @

4l Oy v craTHcTUNa >

AnanTupane Ha OBy4eHVeTO KM Nasapa Ha Tpyaa Ha Au3aiiHM CpaMo 8

[3aiH Ha KOWMIOTHPHM rpacDHKK Ocurypreane Ha oBysenue

Queypa 17 [Ipoghun na odbyuaem ¢ Hampynaumu 8CUUKU KOMIEMEHYUU OM YCHEeUIHO

3a6vpuieHu 0byuenus

4.4 Ynpasienue Ha NOTPpeOUTEH M JOCTHII

OT KII0YOBO 3HAYEHHE 32 YIIPABJICHUETO Ha MOTPEOUTETUTE € UHTErpalusiTa ¢ IPYTd CUCTEMU
WJITM UMIIOPTUPAHETO ¥ BHBEXKIAHETO HA TaHHU 3a MoTpedutenure. OCHOBHATA 11T € B CUCTEMAaTa

Jla UMa KOJIKOTO CE€ MOXK€E [MOBEY€E JaHHU, KOUTO XapaKTepu3upaT MoTpeOUTeNs.

Expana 3a HacTpolika Ha aBTOMaTH3aIlH € WICTpupaH Ha Queypa 18. OT chIIOTO MACTO ce

HaCTpOﬁBa n O6y‘-II/ITeJ'IHI/IH IOI'bT MCKAY KYPCOBCTC.
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= {8 vaziCranoea v

8 # Pepakuva Ha nporpama: ONBOARDING = Mo OyIEHMETO
& Tatno @ Ocrosravipopuauan " OcHosma HHDOpNALA o
A Npocwn
@ nosasne ua cbyuenn 1 oBeLpaskocr ~ [pBABANE KA OO{EHAR N ODELIGEHOCT

R Crosusnm

ETLPUBIHE K DUSHREHS (]
Wb Vrommae sanametris >

My ]
I Vnpsanewue ka copemn > HACTDOM 38 BETOMATUSHEANO J3ACEHe ropmupanero ¢ sxrveupans (I

Hacrpaiicn Ha coov ®
8 Ocepmmae i oeren >

HacTpaiiin Ha HOTHEMIKaLp @
- T — > KaTsrapim Qe

ObyqeHme OfisnpsatocT

B E) Echukachu Tuproacku Jo Viabiegu oyeHue
yMeHIAR (1173)

B B3 Otyuenne 3a patota c
Contipso Authoring too...

Queypa 18 Cv30asane na odyuumenen niau u 006assHe Ha npedsapumenHu
UBUCKBAHUS 3 OOCMBI 00 KYPC

[IpoTOTHIBT € BaMAMpPAH B ONEPALMOHHA CPE/ia M C€ M3I0J3Ba 3a LIeJIUTe Ha MPOoeKT IIpoeKkThT
,»CYBERsecurity 4 All STAkeholdeRs*“ (Ne 101083793), ¢purancupan no nporpama ,,Iludpposa
EBpona“ nHa EBponeiickara komucuss u Ilporpama ,Hayunu wuscienBaHusi, MHOBaUU U
auruTanu3anys 3a natenurentHa rpanchopmarus (ITHUUANT). MUKT na BAH e maptasop

I10 ITPOCKTA.

[Ipe3 cucremara ca mpemuHanmm moBede OoT 800 oOydaemu, KOMUTO TOJydaBaT JOCTBIT JIO
O6y‘-II/ITeJ'IHO CbAbp7KaHHUC, TCCTOBC, aHKCTU W aABTOMATUYHO H3JaBaHC Ha CepTI/I(bI/IKaT CJIC]

YCIIEIIHO 3aBbPIIBAHE HA 00yUEHHUETO.

H3Boan

Upe3 pa3zpaboTBaHETO Ha MPOTOTUIl Ha MHOTOKOMIIOHEHTHaTa ye0-0asupaHa miuaTdopma,
HENUAT TPOIeC Ha MPEAOCTaBsIHE Ha €JIEKTPOHHO OOyueHHE MOXKE J]a C€ OCBHIIECTBU Ha €/IHO

MSICTO, KOCTO 3HAYUTCIIHO YJICCHABA BCUYKHU YUYAaCTHHUIIU B IIpoOLECa.

WHTerpanusaTa Ha MHCTPYMEHT 3a pa3paboTKa Ha MEePCOHATU3UPAHO ChABPIKAHHE C BrpaJicH
MOJyJ1 32 ONHUCBAaHE Ha KOMIICTCHIIMM ChC CHCTEMara 3a EJIEKTPOHHO OOYYCHHE OCHTYypsiBa

BB3MOXHOCT:

- bbp3o usrpaxkaane u akTyanu3anus Ha MHTEPAKTUBHU NIEPCOHAIM3UPAHU O0yUYEHMUS;

- HeTaﬁHHO aHaJIM3UpPaHC Ha TIOBCACHUCTO Ha HOTpe6I/ITCJ'I$I;
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- AHanu3upaHe Ha BXOJHHUTE KOMIIETEHIIMUTE Ha 00y4yaeMuUTe;
- IlpenocraBsiHe Ha MHAWBHIYaJIeH OOYYUTEINCH ITBT 32 BCEKU 00ydaeM;
- AxkymynupaHe Ha HOpUIOOMTUTE KOMIETEHUUH B HOpPTGOoIMO Ha oOydaeMus u

U3II0JI3BaHETO UM 332 aBTOMATUYHO OCUTYpPSIBaHE Ha JIOCTBII 0 APYTry 00yueHus;

Pa3pabotenuTe JOMBIHUTETHN MO/IYJIN 32 MPEIOCTAaBSHE Ha TOTOBU O0YYEHHUs, MapKETILJIeHC 3a
FOTOBO MHTEPAKTUBHO ChABPKaHUE, MOJTYJI 32 aCHHXPOHHO 00y4eHHne v mopTono, T0MbIBaT
OCHOBHaTa MH(PACTPYKTYpa U OCUTYpSIBAT Cpe/la 3a KOMYHMKALlMsl W 3aXpaHBaT aBTOPUTE Ha
ChIbpKaHUE U OTTOBOPHUTE 3a OOy4YeHHEe M pa3BUTHE €KUM C TOTOBU OOydeHHe u

HHTCPAKTUBHU O6y‘-II/ITCHHI/I CIICMCHTHU.

3akiIl0ueHne U pe3loMe HA MOJIyYeHHUTe pe3yJaTaTH
B aucepranmoHHUS TpyA € MPENCTaBEH MOJEIN, apXHUTEKTypa M MPOTOTHIl Ha yeO-Oa3smpana
wiatdopma 3a pa3zpaboTKa U MPEJOCTaBsHE HAa MHTEPAKTHMBHO OOYUYHTETHO ChIbpXKaHUE OU

OCUTYPUJIO UHTETPUPAHO PEIICHNE 32 BCUYKU aCMEeKTH Ha 0OyUUTETHUS IPOLIEC.

I/I3B’pr_HeHO € CUCTCMATU3HPAaHC HA q)YHKIII/IOHaJIHI/ITe HN3WCKBAaHWA HAa CUCTCMHUTE 3a CJICKTPOHHO
oOy4yeHHe U yIpaBJCHUE Ha 3HAHUATA € BAXKEH acIeKT 3a ObJCHIOTO Pa3BUTHE HA Ta3u 00JIacT U
€ pa3paboOTeH € METO/ 3a OIICHKA Ha CHCTEMHUTE 3a CJIIEKTPOHHO 00y4YeHHE KOMTO MO3BOJIsIBA HA
WHCTUTYIIUUTE U OPTaHU3AIMUTE JIa OICHIBAT U CPABHSABAT PA3IUYHUTE CUCTEMH, KaTO MO TO3U

HAuuH U30MpaT Hail-qo00puTe PeLICHHS 32 TEXHUTE HYKIH.

W3BbpuieHa e kinacudukanus Ha OHJIAHH KYypCOBETE 10 METOAUTE Ha MPEJCTaBSIHE U BUJAA HA
00y4YHMTETHOTO ChABPKAHKE ChIIIO UI'PAE BaXKHA POJIS B TO3U MPOLIEC U € pa3pabOTEHU CTaHIapTH

3a Cb3AaBaHCTO Ha CJICKTPOHHO 06y‘{I/ITCJIHO CbAbprKaHUC.

[Ipoektupana e ye6-06a3upana miuatdopma 3a pazpaboTka U MPeIOCTaBsIHE HA MHTEPAKTUBHO
OOyYHTETHO CHIbpKAHWE OM OCHTYpWJIO HMHTETPUPAHO pEIICHHE 32 BCHYKM AaCIeKTH Ha
oOyuuTennus nporec. PazpaboTBaHeTo Ha MOJEN 3a MEPCOHANTM3UPAHO EIEKTPOHHO O0yUYeHHE,
0a3upaH Ha KOMIETEHTHOCTHHMSI Tpoduia Ha oOydaeMus, € Jpyra BaKHa CTBIKAa KbM

nmo00psiBaHe HA yUeOHUS TTPOIIEC.

Ch3naneHa € apXuTEeKTypa Ha HHCTPYMEHT 3a IIEPCOHAIM3UPAHO EIEKTPOHHO ChIBPIKAHHUE CHIIO
IIIe UTpac BaykKHA POJIS B TO3HU MPOIIEC, KOATO € peau3upaHa upe3 pa3paboTBAaHETO HA MPOTOTHII
Ha KOMILJICKCHA CHCTeMa 3a pa3paboTka M IMPEAOCTaBSHE HA MEPCOHATM3HPAHO CICKTPOHHO
OOYYHUTETHO ChIbpPIKaHUE, KOHWTO € OT CBIIECTBEHO 3HAYCHUE 3a OOCHMHSIBAHEC HA BCUYKHU

ACIICKTHU Ha CJIICKTPOHHOTO 06y‘ICHI/Ie.
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C ornen Ha paboTaTa U3BBPIIECHA B TO3U JUCEPTALIMOHEH TPYH U PE3YJITATUTE, IOJIyUYEHU B X0/
Ha W3CJIEIBAHMATA M W3JIOKEHH TO-TOpe, MoraTt na ObaaT (GopMylupaHu CIEIHUTE HAYYHO-

NPUJIOKHH NPUHOCH:

1. Pa3pa60TeHa € MCETOAMKA 3a OICHKAa Ha CHCTCMHUTE 3a CICKTPOHHO 06yqu1/Ie u
YOpaBJICHUC Ha 3HAHUATA, KAaTO 3a NejJTa € MU3BHPHICHA U K.IIaCI/I(bI/IKaLII/ISI Ha
(bYHKHI/IOHaJ'IHI/ITC HU3UCKBAHHA Ha TE3UW CHUCTCMH, II03BOJIsIBA Ha HWHCTUTYLIUUTC H
OpraHu3allMUTC Oa OLUCHABAT W CPAaBHABAT PA3JIMYHUTC CUCTCMHU, KATO IO TO3W HAYUH

n30upat Haii-1o0puTe perieHus: ChoOpa3HO TEXHUTE CCUUIHN TOTPEOHOCTH;

2. Hampasena e kiacudukanus Ha OHJIAMH KypcoBe 3a OOydeHHE CIOpe METOJIUTE Ha
MIPE/ICTaBsHE M TUIIA OOYYUTEIIHO ChIBPIKAHKE U € pa3pabOTeH MOIX0/1 3a pa3padoTKa Ha
ChIbpKAHUE 32 EJIEKTPOHHH O0OyduTeNlHU KypcoBe. OIpenensHeTo Ha TaKbB MOJIXOJ
rapaHTHpa BUCOKO Ka4eCTBO Ha Pa3padOTBAHOTO OOYYHTEIHO ChIAbPIKAHUS M YJICCHSBA
MHTErpalusaTa Ha pa3IMyHUd WHCTPYMEHTH, M3IOJI3BaHU 32 Ch3JaBaHE HA OOYyUHUTEIHU
MaTepHuaIl Marepuand. ToBa BOAM JIO MO-TOJISIMa KOHCHCTEHTHOCT M TOJ00psiBaHE Ha

BB3MOKHOCTHUTE 3a B3aUMO/ICHCTBHE MEXAY pa3jIMYHU CUCTEMHU U PECYPCH,

3. Cw3mameH MeTOX 3a FeHEepHUpaHe Ha OOy4HTEITHO ChAbpiKaHKe, upe3 reHepatuBeH Al. C
TO3M METOJ OOYYMTEIHUTE MaTepuajd MoraT jaa ObJaT NepCOHAIM3HPAHH CIOPE.
HY)K/IUTE Ha BCEKH 00ydaeM, KOETO IpaBu y4eOHUS MpoLec Mo-e(heKTUBEH U aIalTHBEH.
Ce3nanenust MeTo 0a3MpaH Ha M3KYyCTBEHUAT MHTENIEKT MOJIOMAara Cbh3/1aBaHETO Ha
ChJIbPKaHUE, CbOOPA3EHO C MHAUBUIYAIIHUTE 3HAHUS U UHTEpeCU Ha o0ydaeMusi, KOETO

€ CThIIKAa KbM IMO-TICPCOHAIIU3UPAHO 06yquHe.

4. PaszpaboTeH € Moaen 3a TMEPCOHATM3UPAHO EIEKTPOHHO oO0y4deHHe OazupaHo
KOMIICTEHTHOCTHHSI Tipoduii Ha oOywaemus. Mojena OCHUTYpsiBa WHAWBU3YaTHPAHO
06yquHe, KOE€TO OT4HUTAa CHCI_[I/I(bI/I‘-IHI/ITe HYXXIU W KOMIICTCHIIMU Ha O6y‘-IaCMI/ITC u

OoCUrypsBa 11O0-BUCOKa e(l)eKTI/IBHOCT 1 IOBUIIICHA aHTa)KUPaHOCTTa HAa O6y‘laeMI/ITe;

5. Ha 0a3a Ha paspaboTeHuss Mojen € MPOEKTUpPaH HHCTPYMEHT 3a Ch3JaBaHe Ha
NEePCOHATM3UPAHO €JIEKTPOHHO O0YUUTETHO ChAbpkaHue. Ch31aBaHeTO HA HHCTPYMEHT
3a MEePCOHATM3UPAHO EIEKTPOHHO ChABP)KAHHUE CHILO UTPae BaKHA POJIS B TO3H MPOILIEC.
To3u MHCTPYMEHT yJecHsBa CH3/aBaHETO HA AJAaNTHBHO ChIbp)KaHHE, ChOOPAa3eHO C
WH/IMBUYAIHUTE HYKIHM Ha BCEKH 00ydaeM, KaTo OCUTypsiBa HEOOXOIUMHTE PECYPCH 32

NIEpCOHATM3AIINS;
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6. Pa3pabotreHu ca apXuTeKTypara U MPOTOTHUII Ha yeb-0a3upaHa ruatdopma 3a pazpaboTka
¥ MIPEJIOCTaBsSHE HA MHTEPAKTUBHO OOYUYHTEIHO ChabpkaHue. KoMIuiekcHaTa cucrema 3a
pa3pabOTKa W TPEeJOCTaBsSHE Ha MEPCOHAIU3UPAHO EJIEKTPOHHO OOYYHTEITHO
ChIbp)KAaHHWE € OT CBIIECTBEHO 3HAYCHHWE 3a OOCIUHSIBAHE HAa BCHYKH AacleKTH Ha
ENEKTPOHHOTO 00yuyeHue. To3u MPOTOTHUI CITY’KH KaTO OCHOBA 32 HHTETPUPAHO pEIlIeHNuE,
KOETO Jla CbhueTaBa Cb3JaBAHETO, YINPABICHUETO M PA3MpPOCTPAHEHHETO Ha

NepCcoHAIM3UPaHu O0YyUUTEIIHU MaTepUaiIl B €lHa ISUIOCTHA Matopma.

Hacoku 3a 0naemu u3cieIBaHus

3anBrxkBaHu oT Al TexHojoruu Ouxa MOIVIM Jla CE€ U3IMOJI3BAT aKTUBHO 3a I'€HEpUPAHE Ha
eKCIIEPTHO TEKCTOBO ChAbP)KaHHE, M300paKeHUs, BHUJICOKIUIIOBE M MHOTOE3WYHO ayIuo 3a
KypCOBE 3a €JEKTPOHHO oOy4yeHHe. Te3W HHCTPYMEHTH HMaT IOTEHIUaNa Ja IMOJ00pST
e(eKTUBHOCTTA, IEPCOHANIN3UPAHETO M AaHTAKUPAHOCTTAa HA 00yyaeMHUTE M ca B OCHOBATa Ha
pELIEHUETO Ha OCHOBHMSI MPOOJIEM 3a pealu3upaHe Ha MEePCOHANM3UpPaH OOyUUTENEH MpOLEC

Oa3upaH Ha MPEIXOIHUTE 3HAHUS HAa 00yJaeMuTe.
OCHOBHUTE HACOKH 3a 61))161]_[1/1 H3CJICABAHW BbpXYy TEMATHUKATa HA AUCEPTALMATA BKIIIOYBAT:

1. Buenpssane Ha Al Mojesn 3a reHepupaHe Ha TEKCTOBO U MYJITUMENIUNHHO 00yUYeHME

2. OOyuenue Ha Al Mozien, 3a 1a 3aeMe poJIATa Ha IPOEKTaHT Ha 00y4eHUs

3. Paszpabotka Ha Mozen 3a TpaHchopMHUpaHe HA TEHEPUPAHO ChABPIKAHUE B
CTPYKTYPHUPaHO TaKOBa, KOETO Ja ObJie 000raTeHo ¢ MPUMEPH, UCTOPUH, JJAOUPHHTHU U
JPYTHU eEMEHTH, KOUTO J1a UTPAsIT POJIATa, KAKTO Ha aHAIM3HpAIl KOMITJIEKC Taka u Ja
HOCTYAaT 32 OCHOBHO OOYYHTEJIHO ChAbPKaHHE.

4. Pa3paboTka Ha apxUTEKTypa 3a aBTOMATUYHO Ch3JaBaHE HAa HMHTEPAKTUBHU

MYJITUMEIUHHA 00yUEHHUsI C BB3MOXKHOCT 32 peAaKTUPaHEe U BaJTUIAIUS OT YOBEK.
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