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3 Gergana Vassileva

Introduction

Modern e-learning is fundamentally changing the way knowledge is created, organised,
delivered and acquired. The development of digital technologies, the increasing dynamism of
the professional environment and the need for lifelong learning necessitate a transition from
standardised to more flexible and adaptive models of learning. In this context, the
personalisation of the learning process is becoming increasingly important, as learners differ in
their prior level of preparation, professional experience, needs and pace of learning.

Traditional e-learning systems often provide the same content to all learners, without taking
sufficient account of their individual characteristics and specific gaps in knowledge, skills and
competences. This limits the effectiveness of training and hinders the creation of appropriate
training programmes tailored to the actual needs of the individual learner. It is precisely for this
reason that contemporary research and technological solutions are increasingly focusing on
competence-based and personalised learning, in which the content and learning pathway are
adapted to the learner’s individual profile.

A particularly important role in this process is played by the analysis of training needs, the
development of a competency profile, and the ability to structure, parameterise and deliver
training content according to specific requirements and gaps. The development of learning
management systems, competence management systems, authoring tools and artificial
intelligence-based solutions creates new opportunities for building more intelligent, adaptive
and effective learning environments.

This doctoral thesis aims to investigate the possibilities for developing a model, methods and
software tools for analysing training needs, creating individual competence profiles and
delivering personalised training programmes. Based on an analytical review of existing
theoretical frameworks, models, systems and technologies, conceptual and applied solutions
have been developed, as well as a platform architecture to support the implementation of
personalised learning in a digital environment.
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MODELS AND METHODS FOR PROVIDING PERSONALISED SERVICES IN E-LEARNING 4

Aim and objectives of the thesis
The objective of the thesis has been formulated on the basis of the analytical review:

To propose a model, methods and software tools for analysing training needs, creating
individual competence profiles and delivering personalised training programmes.

To this end, the following objectives are defined:

1. To develop a method for personalising the training programme according to the trainee’s
individual competence profile

2. To develop a model for creating individual competence profiles and personalised
training programmes.

3. To develop a model for creating e-learning courses using generative artificial
intelligence and integrating closed expert systems with content from OpenAl,

4. Develop a model for a comprehensive infrastructure for the creation and management of
personalised competency profiles

5. To develop an architecture and prototype of a platform for creating a personalised
training programme based on the trainee’s competency profile

Structure of the thesis
The thesis is structured into four chapters: introduction, conclusion, scientific and applied
contributions, directions for future research, and bibliography.

The first chapter provides an analytical review of the theoretical and applied framework related
to the thesis’s problem area. It examines key concepts, approaches and technological solutions
in the field of e-learning, competence profiles, training needs analysis, the digitisation of
learning processes, learning objects, competence management and assessment systems,
knowledge management systems and the personalisation of training programmes. On this basis,
the need to develop a model, methods and software tools for analysing training needs, creating
individual competence profiles and delivering personalised training programmes is justified. At
the end of the chapter, the main conclusions, the aim and the objectives of the thesis are
formulated.

The second chapter develops the models and methods necessary for implementing the
proposed scientific and applied approach. It examines the analysis of training needs based on
competence gaps and proposes methods for personalising the training process according to the
trainee’s individual competence profile. A model has been developed for creating an individual
competence profile and for designing personalised training programmes. The possibilities for
integrating expert approaches and generative artificial intelligence into the content development
process are analysed. A method for developing content for e-learning courses and a model for
parameterising learning content with competencies are also presented.

Chapter 3 describes the process of designing the architecture of a platform for creating
individual competence profiles and personalised training programmes. The concept of a web-
based architecture is presented, as well as a comprehensive infrastructure integrating the main
processes of competence management, parameterisation of learning objects, personalisation of
the training programme and analysis of results. The main modules of the platform, their
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5 Gergana Vassileva

functional characteristics and the interrelationships between them are described. This creates the
technological basis for implementing the models and methods developed in the previous
chapter.

Chapter 4 presents a prototype of a software platform for creating a personalised learning
pathway based on the learner’s competence profile. The chapter is of an applied nature and
illustrates the practical implementation of the proposed solutions through screen shots of the
system’s main modules and interfaces. Brief explanations accompanying the individual screens
demonstrate the processes of building a competence profile, parameterising learning content,
analysing gaps, generating a personalised learning programme, and tracking results.

The conclusion presents a summary of the research findings. The scientific and applied
contributions of the thesis are formulated, and guidelines are outlined for future research related
to the further development of the model and the expanded use of artificial intelligence in
personalised e-learning.

The thesis comprises 174 pages, 31 figures, 4 tables and 130 references.

CHAPTER 1 - ANALYTICAL REVIEW OF METHODS AND TOOLS
FOR CREATING AND MANAGING COMPETENCY PROFILES

1.1 Competency profiles and training needs analysis

In today’s environment of rapidly evolving digital technologies, constantly changing
professional requirements and the need for lifelong learning, education is increasingly focused
on developing practical skills rather than merely acquiring theoretical knowledge. In this
context, the competence-based approach is establishing itself as the leading framework in
education and corporate training, as it emphasises the learner’s ability to apply knowledge, skills
and attitudes in a specific professional or educational environment.

For the purposes of this study, competence is regarded as an integrated set of knowledge, skills,
experience, attitudes and behavioural manifestations that enable the effective performance of a
specific activity[1] . Competence reflects the extent to which this competence has actually been
mastered and demonstrated in practice. On this basis, a competency profile[2] can be defined as
a structured description of the competencies required for the successful performance of a
specific job, role or educational objective. It serves as a reference framework against which the
required and actual levels of competence are compared.

Competence profiles are of great importance for improving the effectiveness of training, as they
allow for a more precise formulation of expected outcomes, a clearer definition of assessment
criteria, and a better alignment between training objectives and the actual requirements of
professional practice. In this sense, they are not merely a descriptive tool, but a means of
analysing, planning and managing the training process.

Closely related to this is the training needs analysis[3] , which is a systematic process for
identifying gaps in learners’ preparation. Its main aim is to determine which knowledge, skills
or behavioural characteristics are lacking or underdeveloped, so as to justify the need for a
specific training intervention. The analysis can be carried out at individual, group and
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MODELS AND METHODS FOR PROVIDING PERSONALISED SERVICES IN E-LEARNING 6

organisational levels; at the individual level, it is of particular importance for personalised
learning.

From both a theoretical and practical perspective, training needs analysis provides an objective
basis for decision-making. Rather than planning training according to general frameworks, it can
be linked to actual identified needs and specific gaps. It is precisely here that the logical link
between the two elements under consideration becomes apparent: the competency profile
outlines the desired state, whilst the training needs analysis shows what is lacking in order to
achieve it. In this way, they form a common basis for developing adaptive and personalised
training solutions tailored to the learner’s starting level, pace and specific characteristics.

1.2 Analysis of the current state and trends in the development of e-learning as a
means of creating individual competence profiles for employees

1.2.1 Tools for the digitisation of learning processes

The competence-based approach has established itself as one of the leading concepts in modern
education, human resource management and corporate training, as it aligns learning with the
practical requirements of the workplace. Its core idea is that training should not be assessed
solely by the volume of knowledge acquired, but by the trainee’s ability to apply it in specific
situations, in combination with practical skills, behavioural patterns and attitudes. In this sense,
training is viewed as a means of achieving measurable results, rather than merely as a process of
acquiring educational content.

The approach is based on several key concepts. Competence is understood as an integrated set
of knowledge, skills, attitudes and behavioural characteristics necessary for the effective
performance of a specific activity. Competence reflects the actual degree to which the relevant
competence is mastered and applied in a specific context. The competency model represents a
structured system of competencies and levels of mastery, used as a normative framework for the
assessment, development and management of training[4] . The competency profile specifies this
framework for a particular position, role or trainee and serves as a basis for the analysis and
personalisation of training.

The essence of the competence-based approach lies in shifting the focus from content to
learning outcomes. Whereas in traditional models the key question is what should be taught,
here the central question is what the learner should be able to do upon completion of the training
and to what standard. This has important methodological implications, as it requires the target
competences to be identified in advance, their structure to be defined, and the criteria for
assessing the degree of mastery to be clarified.

The application of the competence-based approach is of fundamental importance for
personalised learning. It enables more precise formulation of objectives, more objective
assessment, and a clearer identification of the gaps between the learner’s current and target
levels. It is precisely for this reason that the competence-based approach can be regarded as a
theoretical and methodological foundation for the development of modern learning models, in
which content, assessment and the learning pathway are aligned with clearly defined
competences. This makes it particularly suitable for a digital and personalised learning
environment[5] , in which decisions should be based on evidence, measurable gaps and pre-set
objectives.
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7 Gergana Vassileva

1.2.2 Competencies and competency models

Competencies and competency models play a central role in modern training and development
systems, as they provide a scientifically sound basis for analysing training needs, assessing
training outcomes and personalising the learning process. Whilst the competency-based
approach sets out the general logic of focusing on learning outcomes, competencies and the
models for structuring them translate this logic into a practically applicable framework. They
formalise the characteristics required for the successful performance of a specific professional
role and how these characteristics can be used as a basis for development and assessment.

In the academic literature, the concept of ‘competence’ is regarded as an integrated set of
knowledge, skills, attitudes, behavioural manifestations and practical abilities that enable an
individual to successfully perform specific tasks in a particular context. It is essential to note
that competence is not merely the possession of information, but also encompasses the ability to
apply knowledge effectively, to behave appropriately and to achieve results in real-life
situations. Consequently, competences can be defined as comprehensive units for describing
professional readiness.

Depending on their scope and purpose, competences can be classified into several main groups:
general, professional, technical and behavioural [6]. General competences are applicable across
a wide range of activities, such as communication, teamwork and critical thinking. Professional
competences are linked to a specific role or functional area. Technical competences focus on
working with specific technologies, tools or standards, whilst behavioural competences reflect
attitudes, adaptability, initiative and interaction style. This classification is of great importance
for training design, as different types of competencies require different approaches to
development and different indicators for assessment.

A competency model is a structured framework that organises the relevant competencies for a
given role, position, organisational level or professional field. It typically includes a description
of the competencies themselves, indicators of performance, proficiency levels and assessment
criteria. In this way, the model serves as a normative framework for determining what is
expected of the trainee or employee and how this expectation is to be measured. From a
methodological perspective, the competency model serves to standardise requirements, to
compare the actual and desired states, and to plan for development.

Most competency models include several key components: the name of the competency, a
definition, indicators of performance, proficiency levels and assessment criteria[7] . It is
precisely this structure that allows the model to be used not only descriptively but also for
practical purposes — diagnosis, progress tracking and adaptation of the learning pathway. In the
context of personalised learning, the competency model is of particular importance because it
creates a formal basis for building an individual competency profile. Comparing the target
model with the learner’s current status enables the identification of gaps, priorities and
appropriate learning interventions. In this way, competences and competence models become a
necessary prerequisite for the development of personalised learning programmes in a digital
environment.
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MODELS AND METHODS FOR PROVIDING PERSONALISED SERVICES IN E-LEARNING 8

1.2.3 Learning objects as units of knowledge

Against the backdrop of the digitalisation of education and a growing need for personalised
learning solutions, the concept of learning objects is becoming increasingly important in the
theory and practice of e-learning. The reason is that the traditional model, in which content is
organised into larger, pre-defined courses or lessons, is finding it increasingly difficult to meet
the needs of learners with different starting levels, different learning gaps and different learning
speeds. In this context, learning objects are regarded as a suitable unit for structuring
knowledge, as they allow content to be divided into smaller, independent and reusable
components that can be combined according to the specific learning scenario[8] .

From the perspective of learning theory, a learning object can be defined as a basic unit of
knowledge that contains cognitive, practical or evaluative value and can be used independently
or in combination with other units. This allows learning content to be better managed,
categorised and adapted. When the material is structured into separate learning objects, the
system can more easily select which elements are necessary for a particular learner, which can
be omitted, which should be repeated, and in what order they should be presented. It is precisely
this that makes learning objects particularly suitable for competence-based and personalised
learning.

Depending on their function, learning objects can be informational, demonstrative, practical,
assessment-based or micro-learning. Informational objects present knowledge through text,
images, diagrams, infographics or short videos. Demonstrative objects illustrate a process,
procedure or model of action through animation, examples or video instructions. Practical
objects are aimed at practising skills through tasks, case studies and interactive exercises.
Assessment objects serve to check the level of understanding through tests, questions and self-
assessment. Of particular importance are micro-learning objects, which are short and focused
units designed for the rapid acquisition or reinforcement of a specific objective. It is precisely
this type of content that makes personalisation easier to implement in a real digital environment.

The significance of learning objects for personalised learning lies in the fact that they enable the
creation of an individual learning pathway tailored to the learner’s actual needs. When the
system has a library of small, well-defined objects linked to specific competences, it can select
precisely those resources needed to address identified gaps. This overcomes the limitations of
standardised learning, in which all learners follow the same sequence regardless of their prior
knowledge. In this way, learning objects become a key mechanism for achieving adaptability,
flexibility and greater effectiveness in the learning process.

1.2.4 Competence management and assessment systems
In the context of digital transformation and constantly evolving requirements regarding
employees’ knowledge and skills, competence management and assessment systems are
becoming increasingly important as a technological and methodological foundation for the
planning, monitoring and development of human capital. Their primary role is to ensure a link
between the organisation’s strategic objectives, the requirements of specific roles and the actual
level of training of the individual trainee or employee[9] . Unlike traditional learning
management systems, which are often primarily focused on delivering content and recording
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9 Gergana Vassileva

course completion, these systems focus on the actual ability to perform professional tasks
effectively and its development over time.

The need for such systems stems from the fact that, in many organisations, the processes of
defining competency requirements, creating training content, delivering training, assessing
outcomes and monitoring their application in the workplace are carried out using separate and
loosely connected tools. This fragmentation makes it difficult to build a comprehensive picture
of the learner’s development and limits the ability to make informed decisions regarding training
needs, progress and the impact of training interventions. It is precisely here that competence
management and assessment systems have a significant advantage, as they enable an integrated
approach to data, assessment and development planning.

Consequently, competence management and assessment systems can be regarded as a key tool
for moving from the formal administration of training to the effective management of
development. They create the conditions for a more precise analysis of needs, more objective
assessment and a better match between the requirements of the work environment and the
learner’s capabilities. In this sense, they are an essential element in the creation of modern
environments for competence-based and personalised learning.

1.2.5 Knowledge management systems

In the modern digital environment, knowledge is established as a strategic resource that has a
direct impact on the competitiveness of organisations, the quality of decision-making and the
development of human capital. In this context, knowledge management systems play a vital
role, as they provide mechanisms for creating, storing, structuring, sharing and reusing
knowledge within the organisation[10] . Their importance is particularly significant in
environments where training, professional development and competence management are
interrelated processes.

By their very nature, knowledge management systems are not limited to the mere storage of
information. Their aim is to transform knowledge into an accessible, organised and usable
resource that can support both day-to-day work and the training and development of staff. This
includes not only documents, instructions and expert materials, but also accumulated
organisational experience, best practices, problem-solving strategies and knowledge that is often
scattered across different people, systems and information sources. In this sense, such systems
create the conditions for capitalising on knowledge and reducing the risk of its loss.

The importance of knowledge management systems for learning is most evident in their ability
to provide a reliable and structured framework for creating and updating learning content,
supporting self-directed learning, and linking learning resources to specific competences. When
knowledge is well organised and described, it can be more easily used to develop learning
objects, enrich training programmes, and deliver content tailored to the needs of specific groups
or individual learners. In this way, knowledge management systems become a natural
complement to LMS platforms and competence management systems.

Despite their advantages, these systems also present a number of challenges. These include the
heterogeneity of sources, difficulties in maintaining the currency and reliability of content, the
need for integration with training and competency systems, and the need for an organisational
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MODELS AND METHODS FOR PROVIDING PERSONALISED SERVICES IN E-LEARNING 10

culture that encourages knowledge sharing. This shows that successful knowledge management
requires not only technological infrastructure, but also clear processes, rules and motivation to
participate.

Consequently, knowledge management systems can be regarded as an important component of
the modern digital educational and organisational environment. They not only support the
storage and exchange of information, but also create a foundation for more effective learning,
for utilising accumulated experience, and for linking learning resources to the development of
competencies. In this sense, they play a key role in the development of personalised and data-
driven learning solutions.

1.2.6 Creating training content

The creation of learning content is an essential part of modern e-learning, as the effectiveness of
the entire learning process depends on its quality, structure and applicability. The development
of online and blended forms of learning, particularly following the COVID-19 pandemic, has
heightened the need to develop digital resources that provide not only access to knowledge, but
also opportunities for practical application, learner engagement and measurable outcomes. This
need is particularly evident in fields such as artificial intelligence[11] , computer programming
and mathematical modelling, where learning must combine theoretical training, exercises and
assessment of the level achieved. This leads to a growing demand for high-quality digital
resources — text-based, visual, video and interactive — that can be used in various learning
scenarios[12] .

In a competence-based learning environment, content creation should not be viewed as a
standalone technical activity, but as a process directly linked to the learning objectives and
predefined competences. Once the competence profile has been established, the learning
materials are developed to correspond to the specific competences that need to be developed.
New micro-learning courses and modules are created using a content authoring tool, with each
learning object tagged with the competences it aims to develop. In this way, the content
becomes modular and goal-oriented, and individual learning elements can be used as part of a
broader personalised training programme.

The use of integrated artificial intelligence in the development of learning materials is of
particular importance. It enables the automatic generation of various types of content that
support both the presentation of knowledge and the active participation and assessment of the
learner. These include text explanations and descriptions, assessment questions, graphics and
interactive elements. This capability significantly speeds up the process of creating materials
and allows for faster adaptation of content to identified needs. Automated generation does not
eliminate the need for methodological logic and expert oversight, but it creates the conditions
for greater productivity and a wider variety of learning resources.

Alongside Al-generated elements, multimedia resources also play a key role in boosting
engagement and aiding learning through richer forms of presentation. The training content can
include video lessons, simulations, animations and role-play scenarios. These formats are
particularly suitable for developing competencies that require not only knowledge, but also
behaviour, judgement and reaction in a specific situation. For example, a competence such as
‘Conflict Management’ can be developed through simulation games involving difficult
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11 Gergana Vassileva

conversations with clients. In this way, training focuses on practical application and the
modelling of real-life professional situations, rather than merely the reproduction of information.

The creation of educational content is closely linked to the technological tools used. Authoring
systems provide an environment for developing courses, micro-learning modules and
assessment elements. The LMS platform organises access to content, links it to user roles, tracks
progress and manages the learning process. Support for standards such as SCORM and
xAPI[13] enables compatibility with external resources and the collection of data on learning
activity. The content creation tool itself is designed for the design and development of learning
materials directly linked to competency models, enabling the rapid creation of courses and
micro-learning, and the automatic generation of content sections via integrated artificial
intelligence[14] . In this way, the process of developing learning materials fits into a broader
infrastructure that brings together content, management, tracking and personalisation.

A key advantage of this approach is that the learning content is not created as a universal
resource that is the same for everyone, but as a system of learning objects that can be combined
according to the learner’s specific needs. This allows for a more precise match between
identified gaps and the materials provided. Each learning element can be included in a
personalised learning pathway based on the learner’s current level of competence, test results,
previous training records or managers’ assessments. In this way, the content becomes an active
component of the personalised learning model and serves not only as a source of information but
also as a means of addressing specific gaps.

Consequently, the creation of educational content in the context of e-learning and competency-
based learning requires a combination of pedagogical logic, technological flexibility and
opportunities for automation. The inclusion of Al-generated texts, questions, graphics and
interactive elements, as well as the use of video, simulations, animations and role-play
scenarios, broadens the scope of learning resources and enhances their applicability. When these
resources are linked to specific competencies and managed through appropriate systems,
conditions are created for the development of personalised training programmes tailored to the
actual needs and progress of learners.

1.2.7 Classification of online training courses

Online courses and digital learning materials are establishing themselves as the primary
approach to training students, staff and adult learners in the context of lifelong learning. Among
the main reasons for their widespread adoption are the optimisation of time and costs, better
organisation when teaching large groups, and the possibility of standardised content delivery.
Consequently, both formal educational institutions and non-formal training organisations are
gradually shifting their practices and resources towards distance learning. E-learning is
developing rapidly, and the COVID-19 pandemic is further accelerating the digitisation of
educational processes and driving a mass shift towards learning in a digital environment. In
parallel, the market for Massive Open Online Courses (MOOCs)[15] is expanding, and the
digital transformation is also entering the business environment, including sectors where such
solutions were until recently considered difficult to implement.

The effective implementation of e-learning is typically based on three main categories of
software solutions. First is the Learning Management System (LMS)[16] , which is used to
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MODELS AND METHODS FOR PROVIDING PERSONALISED SERVICES IN E-LEARNING 12

manage users and roles, deliver content and track progress. Secondly, there are synchronous
video and audio learning systems of the ‘virtual classroom’ type[17] , which provide interaction
similar to that in a traditional lecture theatre. The third important component consists of digital
learning content authoring tools (Authoring Tools)[18] , which enable the creation, updating and
reuse of learning resources. In this technological environment, the concept of an ‘online course’
proves difficult to standardise, as there are numerous variations depending on the delivery
method, the media used, the degree of interactivity and the approach to instructional design[19] .

One of the main classifications of online courses is based on the delivery method. This category
is divided into synchronous, asynchronous and blended formats. Synchronous courses take place
in real time and require the simultaneous presence of the instructor and learners in a virtual
environment. They provide direct communication, rapid feedback and a higher degree of
interaction. Asynchronous courses, on the other hand, offer greater flexibility, as learners can
work through the content at a time and pace that suits them. Blended formats combine the
advantages of both approaches, combining independent study with scheduled sessions for
synchronous interaction. This classification is particularly important because it has a direct
bearing on the organisation of the training, the learner’s workload and the opportunities for
personalisation.

Online courses can also be categorised according to the structure and scope of their content. In
this regard, there are both comprehensive courses with a larger volume and a clearly defined
syllabus, as well as shorter modules, micro-learning units and standalone digital resources.
Larger courses are suitable for the systematic acquisition of knowledge and skills within a
broader subject area, whilst shorter, focused formats facilitate the rapid mastery or consolidation
of a specific topic. It is precisely this flexibility that allows training to be tailored to different
objectives, different starting levels of learners and different professional needs.

Another key classification is based on the degree of interactivity and the way content is
presented. Some online courses are built primarily around text and visual resources, whilst
others include videos, quizzes, simulations, discussions, practical tasks and interactive learning
objects. The higher the level of interactivity, the greater the opportunities for active
participation, self-assessment and adaptation of the learning process to the learner’s behaviour
and progress . From this perspective, the variety of formats is not merely a technological issue,
but a factor that directly influences the effectiveness of learning.

Classification according to the target audience and the context of use is also of significant
importance. Some online courses are geared towards formal education, others towards corporate
training, and others towards a mass open audience, as is the case with MOOC models[15] . The
differences here concern not only scale, but also the method of organisation, the level of prior
preparation, the degree of standardisation and the expected outcomes. In a corporate
environment, a closer link between content and specific competencies, roles and organisational
goals is often sought, whilst in massive open courses, accessibility and a broad range of learners
predominate.

Consequently, the classification of online courses is not a formal categorisation of types, but a
necessary foundation for understanding the diversity of models in e-learning. It shows that
online learning is not a single, uniform format, but a system of different solutions that vary in
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terms of delivery method, structure, degree of interactivity, technological implementation and
target audience. It is precisely this diversity that creates the conditions for more flexible
planning of the learning process and for the development of personalised training programmes
tailored to the specific profile and needs of the learners.

1.2.8 Personalisation of training programmes

The personalisation of training programmes is a process of adapting the content, sequence,
complexity and delivery method of the training to the characteristics of the individual
learner[20] . Unlike the traditional approach, in which all participants follow the same training
programme regardless of their starting level, experience and gaps in knowledge, personalised
learning takes into account the learner’s individual profile and builds an appropriate learning
pathway on that basis. Personalisation is therefore not merely a technical option for selecting
individual resources, but a comprehensive methodological approach in which the learner and
their actual development needs take centre stage.

The need for personalisation stems from the fact that learners do not constitute a homogeneous
group. They differ in terms of prior knowledge, professional experience, learning pace,
motivation, cognitive characteristics and the context in which they apply their knowledge.
Consequently, providing the same content to everyone often leads to low effectiveness: for
some, the training proves too basic; for others, too complex; and for others still, partially
irrelevant. This is precisely why personalisation is seen as a necessary step towards increasing
the relevance and effectiveness of e-learning.

The implementation of personalised learning requires alignment between the learning content,
the assessment mechanisms and the learner’s profile. To this end, the content is broken down
into small learning units, which are described in terms of competences, linked together,
supplemented with assessment and analysis components, and delivered on the basis of a
constructed competence profile. In this way personalisation is not reduced to a one-off choice of
resource, but becomes a dynamic process in which the various elements of learning can be
selected and combined according to the learner’s current status and progress.

Personalisation can take place at various levels. It may involve adapting content, changing the
sequence of learning units, adjusting the level of difficulty, varying the pace of progression, as
well as providing different forms of support and assessment. For example, a learner with a
higher starting level may skip basic learning objectives and move directly to more complex
modules, whilst a learner with identified deficits may receive compensatory content, additional
examples or more practice. In this sense, personalisation can be diagnostic, when based on
initial assessment and prior knowledge, and competence-based, when implemented by
comparing the individual’s profile with the target competence model.

Effective personalisation requires a higher degree of formalisation and integration than most
traditional solutions offer. To create a personalised learning programme, the learning content
must be broken down into smaller units, described in terms of competencies and metadata,
linked to assessment mechanisms, and incorporated into an environment that allows for dynamic
selection and sequencing according to the individual’s profile. Alongside this, there are also
limitations related to the need for better content structuring, the development of competency
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models, the availability of reliable assessment mechanisms, and higher requirements for the
technological infrastructure and the quality of the data on which the process is based.

Despite these limitations, the personalisation of training programmes is emerging as one of the
most promising areas in the development of modern e-learning. It facilitates a transition from
standardised to adaptive and competence-oriented solutions and creates the conditions for a
more precise alignment between the learner’s profile, the expected outcomes and the learning
content provided. For this reason, personalisation should be viewed not merely as a
technological possibility, but as a fundamental principle in the design of modern training
programmes.

1.3  Current challenges in creating and managing a personalised employee
learning profile

The creation and management of a personalised employee training profile involves a number of
contemporary challenges, stemming both from the limitations of the software solutions used and
from the specific nature of the organisational environment. Regardless of the maturity of e-
learning technologies, the practical implementation of personalised training remains a complex
process, as it requires simultaneous consideration of individual differences among learners, the
availability of appropriately structured content, and coordination between numerous
technological and organisational components.

One of the main problems stems from the heterogeneity of the trainees. Employees differ in
terms of prior training, professional experience, learning pace, learning strategies and
motivational profiles. This makes it difficult to apply a model in which everyone goes through
the same sequence of content and is expected to achieve similar results. In the absence of a
reliable mechanism for establishing the baseline and identifying actual gaps, personalisation
remains superficial and does not lead to a real improvement in training effectiveness.

Another significant challenge is the need for better structuring and organisation of the learning
content. In order to enable the creation of a personalised learning profile, learning resources
must be divided into clearly defined units, described by metadata and linked to specific
competences. In many cases, the content exists as relatively self-contained courses or modules,
but not as sufficiently flexible elements that can be combined according to the specific needs of
individual employees. This hinders the automated selection of suitable resources and limits the
possibility of truly adaptive learning.

Another key issue relates to the development and maintenance of competency models. A
personalised learning profile requires clearly defined target competencies, proficiency levels and
assessment criteria. In practice, however, many organisations lack a sufficiently formalised
competency framework, or it is not directly linked to the training content and assessment tools.
This makes it difficult to compare the desired and actual status of the employee and makes it
harder to identify the specific gaps that need to be addressed through training.

Personalisation is also heavily dependent on the availability of reliable mechanisms for
assessment and data collection. In order to create and update a learning profile, it is necessary to
use diagnostic tools, test results, data on the learner’s behaviour, assessments from line
managers or other sources of information. When this data is incomplete, disconnected or
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inconsistent, the system cannot form a sufficiently accurate picture of the employee’s needs. In
this way, personalisation is hampered not only by a lack of content, but also by a lack of quality
data on which to base it.

Technological requirements also pose a significant challenge. The creation of a personalised
learning profile requires integration between various systems — learning management platforms,
authoring tools, competency management systems, analytics modules and progress tracking
tools. When these systems operate in isolation or use different data models, the ability to build a
comprehensive and dynamic employee profile is limited. Consequently, the problem lies not
only in the availability of individual technologies, but in the absence of a sufficiently well-
connected and functioning infrastructure.

Alongside technological factors, organisational conditions also play a significant role. Creating a
personalised learning profile requires alignment between learning objectives, staff development
policies, the role of line managers, and the organisation’s willingness to maintain up-to-date data
on employees’ competencies and progress. In the absence of such coordination, even the best
software solutions cannot ensure full personalisation, because training remains disconnected
from actual work processes and the organisation’s strategic objectives.

Consequently, the main current challenges in creating and managing a personalised training
profile for employees can be summarised in several areas: differences between learners,
insufficient structuring of content, difficulties in formalising competency models, limitations of
assessment mechanisms, high data quality requirements, and the need for integration between
different systems and organisational processes. It is precisely these difficulties that justify the
need to develop a more comprehensive model, methods and software tools for analysing training
needs, building individual competency profiles and creating personalised training programmes.

1.4  Conclusions

The analytical review conducted shows that, in the contemporary educational and organisational
environment, the need to transition from standardised to flexible, adaptive and competence-
oriented training models is becoming increasingly apparent. The theoretical frameworks and
technological solutions examined confirm that e-learning can no longer be viewed merely as a
means of delivering content in digital format, but as a comprehensive environment for
analysing, planning, implementing and monitoring the individual development of the learner.
Competency profiles, training needs analysis, learning objects, competency management
systems and knowledge management systems play a particularly important role in this process,
as they form the basis for a more precise alignment between the requirements of the professional
environment and the actual status of learners.

The review shows that the competence-based approach provides a suitable methodological
framework for overcoming the limitations of traditional training. It allows training to be oriented
not only towards the acquisition of content, but also towards the development of specific
knowledge, skills and abilities necessary for performing a particular professional role. In this
sense, the competence profile can be viewed as a central reference framework through which job
requirements are described, whilst the learner’s individual profile serves as a true reflection of
their current level. Comparing these two profiles makes it possible to identify gaps and justify
appropriate training interventions.
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The review also shows that the personalisation of training programmes is a logical and
necessary direction for the development of e-learning, but its implementation requires a
significantly higher degree of formalisation and integration than most traditional solutions offer.
In order to create a personalised training programme, the learning content must be divided into
smaller units, described in terms of competences and metadata, linked to assessment
mechanisms, and incorporated into an environment that allows for dynamic selection and
sequencing according to the learner’s individual profile. This justifies the need to develop, in the
next chapter, methods for personalising the learning process, as well as a model for
parameterising learning content with competencies.

Another important conclusion from the analytical review is that existing software solutions in
the field of e-learning, competence management and content creation often address individual
parts of the problem, but rarely ensure full integration between needs analysis, competence
profile development, content parameterisation, the generation of a personalised training
programme, and the tracking of results. It is precisely for this reason that there is a need to
develop not only individual methods, but also a comprehensive model and platform architecture
that unites these processes within a single environment. This logic is directly continued in
Chapter 3, which outlines the design of a web-based architecture, a comprehensive
infrastructure and core modules for building a competency profile, configuring training objects,
personalising the training programme and analysing results.

Of significant importance is also the conclusion that the development of generative artificial
intelligence and modern analytical technologies opens up new opportunities for the automation
and optimisation of content development, diagnostics and personalisation processes. However,
these opportunities should be utilised within a clearly defined model that combines expert
knowledge, competency frameworks and technological mechanisms for control and adaptation.
Therefore, the following exposition logically envisages the development of both a model for
integrating closed expert systems with content from OpenAl and a method for creating and
parameterising training content suitable for personalised training scenarios.

Consequently, the analytical review conducted allows us to draw the well-founded conclusion
that there is a need for a comprehensive scientific and applied approach that brings together
within a single framework: an analysis of training needs, the development of a competency
profile for a professional role, the creation of an individual competency profile for the learner,
the personalisation of the training programme, and the technological implementation of these
processes within a software platform. It is precisely this necessity that determines the transition
to the next section, in which the aim and objectives of the thesis are formulated.

CHAPTER 2 - MODELS AND METHODS FOR CREATING INDIVIDUAL
COMPETENCY PROFILES AND PERSONALISED TRAINING PROGRAMMES

2.1 Training needs analysis based on competence deficits

Competency gap-based training needs analysis is founded on the understanding that training
needs can be determined by comparing the required level of competency for a given
professional role with the actual status of the specific trainee. In this model, the competence gap
is regarded as the primary indicator of training needs, and the analysis itself serves as a
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mechanism for objectively identifying missing or underdeveloped knowledge, skills and
behavioural characteristics. In this way, training is geared not towards pre-defined universal
programmes, but towards specific differences between the target and individual profiles.

This approach is linked to Competency-Based Training Needs Analysis (CBTNA), which
focuses on the relationship between competency gaps, the quality of training and the practical
outcomes of learning. Its main value lies in the fact that it allows training programmes to be
aligned both with the requirements of a specific role and with the organisation’s strategic
objectives. Rather than organising training around general themes or standard courses, the
content is determined on the basis of actual gaps in training that need to be addressed through
targeted training interventions.

Methodologically, the analysis involves several sequential steps. Firstly, a competency profile
for the professional role is developed, describing the knowledge, skills and competencies
required to successfully perform the role in question. In the next stage, the trainee’s current
status is determined through appropriate forms of assessment and evaluation. A comparison is
then made between the target profile and the actual level, with any identified gaps interpreted as
deficits. It is precisely these deficits that serve as the basis for determining training needs and
deciding what type of training is required.

A key advantage of this approach is that it establishes a formal and consistent link between the
analysis, the content and the expected outcomes. The gap is not viewed in abstract terms, but as
a measurable difference between two states — the required state and the current state. This makes
it possible to develop personalised training programmes in which the training content is selected
and organised according to specific gaps and the expected learning outcomes. In this way, needs
analysis ceases to be a standalone diagnostic stage and becomes an active element of the overall
model for creating an individual competence profile and a personalised learning pathway.

It is particularly important that, in this context, the role of data processing and analysis
technologies is also taken into account. The approaches examined show that artificial
intelligence-based tools can assist in the assessment of competences and streamline data analysis
with greater efficiency and consistency. This creates the conditions for more precise diagnosis,
faster identification of gaps, and more informed decision-making regarding subsequent training.
In this sense, training needs analysis based on competence gaps is not merely a theoretical
model, but a foundation for building data-driven and technology-supported solutions in
personalised e-learning.

Consequently, a training needs analysis based on skills gaps can be regarded as a key method for
moving from general and standardised training towards adaptive training programmes tailored to
the learner’s actual situation. It ensures a more precise identification of needs, a better alignment
between training and professional requirements, and a basis for the subsequent personalisation
of content and the learning pathway.

2.2 Methods for personalising the learning process

The digitalisation of education highlights the need for the learning process to take account of
the actual diversity of learners and to provide mechanisms to support individual progress. In this
context, competence-based personalisation is establishing itself as an approach in which
learning pathways are adapted to the specific skills, gaps and learning dynamics of the
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individual learner. Digital education can increasingly rarely be viewed solely as a technical tool
for distance learning, but rather as a complex ecosystem where technological solutions,
pedagogical practices and specific human needs intersect[21] . The traditional ‘one course, one
sequence, one time for all’ model is organisationally convenient, but systematically
underestimates the differences between learners and often leads to lower motivation, inefficient
use of resources and incomplete achievement of planned outcomes.

One of the main methods of personalisation is the use of diagnostic assessments, which
determine the learner’s starting point and identify any gaps in their knowledge. This approach
allows content to be selected not in advance and uniformly for everyone, but according to the
learner’s actual needs. Diagnostic logic is particularly important in competence-based learning,
as it establishes a link between the individual profile, the target competences and the learning
resources that should be provided. In this way, personalisation is based on evidence rather than
general assumptions.

A key approach is to integrate a competence framework into the LMS, so that the learning
management system serves not only to deliver courses but also to track the development of
specific competences. Following such integration, each learning object can be tagged with one
or more competencies, and assessment results can be linked to appropriate resources. If a gap in
a particular competence is identified, the system can recommend a module that specifically
develops it. This establishes a logical link between competence, content, assessment and
progress, enabling more transparent tracking and more informed personalisation [22] .

Another important method is adaptive content sequencing. In this approach, the order of the
learning materials is not fixed but is determined by the learner’s progress towards specific
competences. Instead of a linear sequence, a dynamic pathway is formed, in which subsequent
activities are unlocked once mastery of previous elements has been confirmed. In practice, this
can be achieved through ‘if-then’ rules set by instructional designers, or through Al-based
mechanisms that use data to optimise the sequence. This logic reduces the likelithood of gaps
accumulating and allows for faster progress among learners who have already mastered part of
the content.

Personalisation is also supported through the use of learner profiles and competence maps. The
learner profile brings together information on prior knowledge, achievements, gaps, preferences
and pace of progress, whilst the competence map provides a structured overview of the links
between individual competences and their development. Comparing these two levels makes it
possible to determine not only what is missing, but also in what sequence and with what
resources the gap should be addressed. In this way, personalisation moves from a static
allocation of content to the dynamic management of an individual learning pathway.

Further opportunities are created by the use of artificial intelligence, which supports automated
data collection and analysis, predictive analytics and the generation of personalised
recommendations. Al can improve the accuracy and scalability of personalisation, but it also
raises requirements regarding transparency, ethical principles and the control of biases. It
follows, therefore, that technological support must be combined with responsible pedagogical
and organisational implementation.
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Consequently, the personalisation of the learning process requires a combination of several
interrelated methods: diagnostic assessments, the integration of competence frameworks into
learning systems, the adaptive sequencing of content, the use of competence profiles and maps,
and the application of artificial intelligence. It is precisely this combination that creates the
opportunity to build flexible learning pathways that adapt dynamically to the profile and needs
of each learner and ensure greater learning effectiveness in a digital environment.

2.3 A model for integrating closed expert systems with content from OpenAl

The integration of artificial intelligence into education creates new opportunities for data
analysis, content adaptation and automated support for learners. Of particular significance in this
context is the use of Al within closed expert systems[23] [24] , which are built for the needs of a
specific organisation and work with its internal resources, such as procedures, instructions,
manuals and internal policies. Unlike general-purpose public solutions, these systems operate in
a controlled environment and are designed to address specific training and organisational tasks.
When enriched with content from OpenAl, they expand their contextual base and enhance their
capabilities for explanation, recommendation and learning support.

The need for such a model stems from the limitations of one-size-fits-all approaches to
education. Uniform curricula and standardised content often fail to account for differences
between learners and lead to uneven outcomes. Some learners struggle due to a mismatch
between the content and their current level, whilst others lose motivation due to a lack of
sufficient challenge. Personalisation, supported by Al and implemented through closed expert
systems, allows the learning experience to be adapted to the specific needs of the individual and
linked to the organisation’s actual objectives, such as induction, skills development or meeting
certification requirements[25] .

The proposed model is based on combining two types of knowledge sources. On the one hand,
there is internal corporate knowledge, which provides a reliable, subject-specific and
organisationally relevant context. On the other hand, external content from OpenAl is
incorporated, contributing generative capabilities for explanation, summarisation, formulation of
recommendations, and facilitation of dialogue with the learner. Combining these two layers
allows for greater system flexibility without losing the connection to the specific domain and the
organisation’s internal rules. In this way, the closed expert system is not replaced by a
generative model, but is extended through it.

A key element of the model is its integration into the organisation’s existing educational
infrastructure. This involves developing APIs, connectors or plugins[26] to ensure reliable data
exchange between the Al components and the LMS system[27] . This creates a technological
foundation for linking internal knowledge sources, OpenAl’s generative capabilities and
learning management processes. The integration is accompanied by testing for interoperability,
scalability and security, including load testing and controlled pilot implementations. This is
necessary as the model’s effectiveness depends not only on the quality of the generated content,
but also on the reliability of the entire technological environment.

The model also calls for an interdisciplinary approach to development and refinement.
Educational experts, subject matter experts, engineers and data specialists should work together
in a continuous cycle of refining requirements, verifying results and adjusting the system. In this
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process, feedback is not viewed as a final stage, but as a continuous mechanism for improving
the solution in response to changes in content, organisational objectives and learner profiles.
This makes the model adaptive not only in relation to the individual user, but also in relation to
the organisational environment itself.

The expected outcomes of integrating Al into closed expert systems relate to a higher degree of
personalisation and more effective design of learning pathways. Through algorithmic analysis of
internal documentation and external content, the system can offer personalised
recommendations, assist learners with more appropriate explanations, and adapt content to
individual needs, preferences and learning styles. This creates an opportunity to transition from
static to dynamic and context-sensitive learning, in which knowledge is delivered according to
the specific situation and the specific learner.

Consequently, the model for integrating closed expert systems with content from OpenAl can be
seen as an important step towards building more intelligent, adaptive and organisationally
relevant learning solutions. It combines the advantages of a controlled internal expert
environment with the generative capabilities of modern Al technologies and creates a
foundation for more precise personalisation, richer learner support and a closer link between
training and the organisation’s actual needs.

2.4 Development of a model for creating individual competency profiles and
personalised training programmes

The development of a model for creating individual competence profiles and personalised
training programmes is based on the need for training to be linked not to universal content, but
to the actual situation of the specific trainee. The main logic of the model is to ensure a clear
link between the job profile, the results of the assessment and the training content, so that
training decisions are based on identified gaps and predefined objectives. This creates a
methodological framework in which analysis, profiling and content selection become interlinked
elements of a single process.

At the heart of the model lies the distinction between a target competence profile and an
individual competence profile. The target profile describes the competencies required for a
specific position, role or training objective, whilst the individual profile reflects the actual
competencies possessed and the level of mastery of these by the specific trainee. Comparing
these two levels allows gaps to be identified, which then form the basis for subsequent training
planning. In this way, the model creates a transition from a general description of requirements
to a specific solution for the development of the individual learner.

A key element in this process is the alignment of learning content with competencies. Learning
resources are described, classified and structured according to their role in addressing specific
gaps. This allows the content to be used not as a pre-determined course, but as a system of
learning objects that can be selected and combined according to individual profiles. In this way,
the model establishes a link between needs analysis and the actual design of the training
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programme. The sequence of these stages is shown schematically atlFigure . Stages in the
development and delivery of personalised e-learning
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1Figure . Stages in the development and delivery of personalised e-learning

The model also includes a method for developing content for e-learning courses, designed with a
focus on modularity, reusability and customisability. This means that learning materials should
be structured in such a way that they can be incorporated into different individual learning
pathways without the need to develop entirely new content each time. Such an approach
increases the flexibility of the learning system and enables a more precise match between the
learner’s needs and the resources provided.

The model also takes into account the role of generative artificial intelligence in the creation and
adaptation of learning resources. An approach is proposed for the controlled use of generative
Al, in which expert-validated knowledge is combined with capabilities for the automated
generation, updating and adaptation of content. This does not negate the need for control and
methodological consistency, but creates conditions for greater efficiency in the development of
personalised learning materials and for a quicker response to changes in learners’ needs.

A key outcome of the developed model is that it provides a logical and methodological
framework for comparing target and existing competences, for setting priorities in training, and
for designing a tailored learning pathway. This overcomes the limitation of traditional
standardised programmes, in which all learners go through the same content regardless of their
actual needs. Instead, the personalised learning programme is formed as a sequence of learning
resources and activities selected on the basis of the learner’s specific skills gap profile.
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Consequently, the developed model can be regarded as a basis for building personalised training
programmes, in which needs analysis, the competence profile, content parameterisation and
technological support function as a unified system. It creates the conditions for a more precise
identification of training needs, a more targeted selection of content, and a more flexible
organisation of the training process according to the learner’s actual characteristics and progress.

2.5 Method for developing content for e-learning courses

The development of content for e-learning courses should be based on the understanding that e-
learning does not merely change the channel through which knowledge is delivered, but also
transforms the very logic of organising and managing the learning process. The online
environment provides more flexible access, better traceability and more efficient use of learners’
time, but at the same time places higher demands on the way in which learning content is
created and structured. In the context of constant technological and social change, lifelong
learning has become a necessity, requiring the development of courses capable of meeting
diverse needs, levels of preparation and learning objectives.

A significant challenge in e-learning is the difficulty of creating a personalised learning
environment tailored to the individual characteristics of each learner. Learners constitute a
heterogeneous group, differing in terms of prior knowledge, learning pace, motivation and
cognitive strategies. Therefore, it cannot be expected that identical content and a uniform
learning path will lead to similar results for everyone. It is precisely here that the content
development method must ensure a transition from standardised courses to more flexible
structures that allow adaptation to the learner’s profile and gaps in knowledge.

The proposed method is based on the understanding that content should be developed as a
system of learning elements, rather than as a monolithic course with a fixed sequence. This
implies modularity, a clear distinction between learning units, and the possibility of reusing
individual resources in different programmes and scenarios. In this way, the e-course can be
structured so that different parts of it are activated or skipped depending on the identified needs
of the specific learner. Thus, content development is directly linked to the personalisation of
learning.

The method also involves linking the learning content to target competences. Rather than
organising the course solely by topic, individual learning modules are designed to contribute to
the development of specific knowledge, skills and competences. This allows the content to be
used in a more targeted manner when building individual learning pathways and facilitates the
matching of competence gaps with the appropriate resources to address them. In this sense,
content development is not a standalone process, but part of a broader system for competence
management and personalised learning.

The interactive nature of the content also plays a significant role. Effective e-courses do not
merely present textual information, but incorporate interactive components, assessment elements
and forms of active participation that facilitate better learning and enable progress to be tracked.
This is particularly important in an environment where the content must not only inform, but
also support diagnosis, practice and assessment of the results achieved. Consequently, the
development method should simultaneously provide knowledge, engage the learner and collect
data on their progress.
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2.6 A model for creating e-learning courses using generative artificial intelligence

Generative artificial intelligence opens up new possibilities for the development of online
training courses, as it enables not only the processing and classification of information, but also
the creation of text and multimedia content. Models of this type are based on deep neural
networks and natural language processing techniques, which enable them to understand context,
generate coherent text and produce content in various formats. In education, these capabilities
are applied to the creation of teaching materials, the development of exercises and the provision
of automated support for learners[28] . However, the educational value of the results depends
not only on the model itself, but also on the data, context and rules governing the generation
process.

The creation of e-courses using generative Al cannot be reduced to the automatic generation of
text. An effective course requires a structured process in which the technological capabilities of
Al are combined with pedagogical logic, expert oversight and clearly defined learning
objectives. In this regard, the model is based on several sequential technological steps: data
collection and pre-processing, training or fine-tuning of a generative model, and validation of
the content through human expertise. This sequence is necessary to ensure that the generated
materials are not only formally correct, but also aligned with the subject matter, the learners’
level and the learning objectives.

The model is based on the creation of a corpus of educational resources, including textbooks,
articles, images and multimedia materials. This corpus undergoes pre-processing to ensure the
relevance and consistency of the input data. The generative model is then adapted to criteria
such as linguistic competence, topical accuracy and pedagogical guidelines. The final stage is
content validation, during which subject matter experts and educators check its accuracy,
consistency and appropriateness. It is this expert review that minimises the risk of errors,
inconsistencies and inappropriate phrasing.

The methodology for generating educational content using generative Al comprises four main
stages. The first is Al-based content generation, in which explanations, examples, case studies
and other learning materials are created. Generative Al allows this content to be created more
quickly and adapted to pre-defined criteria, ensuring it remains consistent and relevant[29] .
From a methodological perspective, it is important to specify in advance what type of
knowledge is being targeted — facts, concepts, procedures or skills — and what level of detail is
required.

The second stage involves breaking the content down into small, independent ‘bites’ of
knowledge. This approach makes the content more flexible and better suited for reuse,
adaptation and integration into various learning scenarios. Rather than viewing the course as a
monolithic resource, it is built from smaller units that can be combined according to the specific
needs of the learners. This facilitates easier personalisation and a more precise link between
learning content and specific learning gaps.

The third stage involves organising these ‘bites’ into different types of content. The units of
knowledge generated in this way can be organised into explanatory texts, examples, practical
tasks, assessment questions and other forms that meet various pedagogical objectives. The
fourth stage involves generating screen designs, including interactions and visual elements. In
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this way, the model is not limited to textual content but also encompasses the organisation of the
learning experience in an electronic environment. This is important because the effectiveness of
online learning depends not only on the content but also on the way it is presented, structured
and linked to the learner’s actions.

Consequently, the model for creating e-learning courses using generative artificial intelligence
can be seen as a combination of automation, modularity and pedagogical control. It enables
faster creation of learning materials, more flexible structuring of content and better opportunities
for adaptation to different learning objectives and learner profiles. At the same time, the model
sets a clear requirement for expert validation and methodological consistency, so that
technological efficiency is combined with quality and educational value.

2.7 Conclusions

This chapter has outlined the key models and methods required to create an individual
competence profile and to develop personalised training programmes. The study showed that
effective personalisation of learning requires a clear link between the analysis of learning needs,
the description of target competences and the selection of appropriate learning content. For this
reason, the analysis of competence gaps was considered a central mechanism for identifying the
difference between the required and actual levels of training, and thus as a basis for decision-
making regarding the content and sequence of training.

The proposed personalisation methods demonstrate that the training process can be organised in
a more flexible and targeted manner when the trainee’s individual profile is taken into account.
The developed model for creating an individual competence profile and personalised training
programmes provides a logical and methodological framework for comparing target and existing
competences, for setting training priorities, and for building a tailored learning pathway. This
overcomes the limitation of traditional standardised programmes, in which all learners go
through the same content regardless of their actual needs.

A key finding of the chapter is the justification of the role of learning content as an active
element in the personalisation process. It was demonstrated that, for personalised learning to be
technologically feasible, content must be developed in a structured manner, with the potential
for customisation, reuse and linking to specific competences. In this context, the use of
generative artificial intelligence reveals additional opportunities to accelerate development,
support authors and create more flexible educational resources, not as an end in itself, but as a
tool within an overall methodology for quality and applicability.

Consequently, the findings of Chapter 2 confirm that the creation of personalised learning
programmes requires the joint application of a competency description model, a method for
analysing gaps, a mechanism for content selection, and technological tools for development and
adaptation. This forms a scientifically and methodologically sound foundation upon which, in
the next chapter, a platform architecture capable of implementing the proposed models and
methods in a web-based software environment can be built.
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CHAPTER 3 - ARCHITECTURE OF A PLATFORM FOR CREATING
INDIVIDUAL COMPETENCE PROFILES AND PERSONALISED
TRAINING PROGRAMMES

3.1 Design of the architecture of a web-based platform for managing
personalised competence profiles.

The design of the architecture for a web-based platform for managing personalised
competencies is based on the need for the e-learning process to be organised as a unified digital
environment that integrates content creation, competency definition, assessment, analysis of
results and the creation of personalised learning pathways. The modern e-learning process
involves the coordinated participation of various roles — subject matter experts, curriculum
designers, e-learning developers, trainers and administration — which requires not only
pedagogical logic but also a well-structured technological architecture. The main objective is to
provide a more optimised and faster personalised learning pathway for each learner, thereby
simultaneously reducing the time taken to acquire knowledge and increasing motivation to
complete the course.

The proposed architectural model is built on a web-based environment in which individual
functionalities are not isolated but integrated into a common process for managing competencies
and training. A key element in this environment is the authoring tool, through which the training
content is developed and structured. This role is illustrated byFigure2 , showing the main screen
of the AT, which serves as a central environment for creating and organising interactive training
resources. The architectural significance of this component lies in the fact that it is here that the
parameterisation of the content and its linking to the competency model begins.
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Figure2 . AT main screen
A key feature of the platform is that the learning content is not treated as a standalone resource,
but as part of a system for developing and assessing competences. This requires each learning
unit to be linked to one or more competences. This process is illustrated inFigure3 , which
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shows a competence being added to a slide. It is here that the link between the learning object
and the learning objective is established, creating the possibility for the content to be used to
address specific gaps and to be incorporated into a personalised learning programme.
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Figure3 . Adding a competency to a slide

The architecture also includes a mechanism for quantifying the expected level of mastery of
each competence. This is necessary so that the system can not only establish a link between
content and competence, but also assess whether the learner has achieved a sufficient level of
mastery. This logic is presented inFigure4 , which illustrates the determination of the required
percentage for each assessed competence. In this way, the platform supports not merely a
qualitative description of knowledge and skills, but a formalised model for measuring the degree
of mastery and for making decisions regarding the next steps in the learning process.
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Determination of the percentage required for each tested competence
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Another important aspect of the architectural design is the ability to continuously track the links
between content, competences and outcomes. This is illustrated inFigure5 , which shows the
monitoring of competence mapping. Such functionality is necessary to ensure consistency
between the set learning objectives, the learning resources used and the assessment elements.
From an architectural perspective, this means that the platform supports not only data storage
but also an analytical layer through which it is possible to monitor the extent to which the
content actually covers the relevant competences and whether the training model has been
applied correctly.
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Figure5 . Monitoring of competence mapping

The final step in this process involves processing the results of the analysis and using them as
the basis for personalising the learning pathway. This is illustrated byFigure6 , which shows the
result of passing through the analysis module. Here, the architecture fulfils its primary function
— to collect data on the learner’s performance, compare it with the competency model, and use it
to determine subsequent training. In this way, the platform becomes a tool not only for
delivering content, but for managing the entire cycle: diagnosis, analysis, interpretation and
adaptation of training according to the individual profile.
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Figure6 . Result of passing through the analysis complex

Consequently, the design of the architecture for a web-based platform for managing
personalised competences involves the creation of an integrated environment in which the
authoring tool, the competence model, the assessment mechanisms and the analytical functions
work in harmony. The relationship between these components is traced sequentially through
Figures 7-11, which illustrate the main stages of content creation, linking it to competencies,
setting mastery criteria, monitoring mapping and analysing results. In this way, the architecture
creates a technological foundation for the implementation of personalised, competence-based
and data-driven e-learning.

3.2  Model of a comprehensive infrastructure for the creation and management

of personalised competence profiles

In a rapidly changing economic and technological environment, organisations face the need
to continuously update their employees’ knowledge, skills and behaviour. Globalisation,
automation, digital transformation and the growth of knowledge-based sectors require more
flexible learning systems that ensure measurable and personalised human capital development.
Traditional LMS solutions primarily perform content delivery and tracking functions, but often
fail to provide an integrated link between learning resources and the competency models used in
strategic human resource management. As a result, training programmes remain standardised and
insufficiently tailored to the actual needs of individual employees or groups.
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To overcome these limitations, a comprehensive infrastructure is required, designed as an
integrated learning ecosystem in which each module is interconnected and operates within a
unified framework. Such a model ensures connectivity between all stages of the process — from
defining competencies and creating content to delivering personalised learning pathways,
validating outcomes and analysing impact. Data flows bidirectionally between the individual
components, enabling real-time adjustments, reducing administrative burden and enhancing the
learner experience. The overall logic and interactions between the modules are presented in
Figure7 , which illustrates the closed loop from competency modelling, content tagging and
personalised sequencing to assessment, automation and analytics.

Authoring Tool
for Content
Creation

Analytics and
Reporting
Module

Learning Cycle Competency
Automation Management
Module System

Competency Personalized
Assessment Microlearning
and Validation Program
Module Generator

Figure7 . Infrastructure for creating and managing personalised competency profiles

The architecture operates on a shared data model that enables competence-based
personalisation throughout the entire training process. It is underpinned by several coordinated
data layers. The first is the competency model layer, which includes competency elements with
unique identifiers, proficiency scales, weights or priorities for individual roles, and types of
evidence of mastery. The second is the learner profile layer, which contains the current level of
competence mastery, information on the validity and currency of evidence, as well as preferences
and constraints related to learning. This creates a basis for comparing target requirements with
the actual status of the specific learner.

A comprehensive infrastructure is not merely a collection of tools, but an environment in
which each module performs a distinct function whilst sharing a common information base with
the others. It is precisely this synergy that enables consistency, accuracy and coherence to be
achieved between the strategic objectives of HR management and individual learning pathways.
In this way, the infrastructure becomes a strategic mechanism for competence-based talent
development, rather than merely a technical tool for administering training.

A key outcome of the model is that it creates the conditions for building and maintaining
personalised competency profiles as dynamic, rather than static, structures. The analysis of
results, the link between content and competencies, and the possibility of automatically
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reordering the learning path allow the learner’s profile to be updated according to their progress.
This ensures a continuous cycle of diagnosis, training, assessment and further refinement of
needs.

Consequently, the model of a comprehensive infrastructure for creating and managing
personalised competence profiles can be regarded as the technological and organisational
foundation for competence-based e-learning. Through the integration of competence modelling,
content parameterisation, prior knowledge analysis, automated resource provision and follow-up
analyses, it becomes possible for training to be more flexible, more effective and more closely
aligned with the actual needs of learners and organisations.

3.3 Conclusions

This chapter outlines the architecture of a platform for creating individual competence profiles
and personalised training programmes, through which the models and methods proposed in the
previous chapter are technologically implemented. The analysis showed that for personalised
training to be practically applicable, it is necessary to build an integrated web-based
environment that combines competence management, the configuration of training objects, the
generation of personalised programmes, and the tracking of training outcomes.

The developed architectural concept demonstrates that the effectiveness of such a platform
depends not only on the presence of individual functional modules, but on the clear definition of
their roles, interrelationships and sequence of operations. In this sense, the comprehensive
infrastructure model provides a foundation for the coordinated flow of the entire process — from
defining competency requirements and building a profile, through the analysis of gaps and the
selection of learning resources, to the provision of a personalised learning pathway and the
subsequent assessment of the results achieved. This creates the conditions for a transition from
fragmented and loosely connected solutions to a comprehensive system for managing
personalised learning.

It is particularly important that the proposed architecture lays the groundwork for scalability,
modularity and subsequent expansion. By clearly distinguishing the main functional
components, the platform can be adapted to different organisational contexts, learner types and
requirements for learning content. Furthermore, the architectural model supports the integration
of analytical mechanisms and intelligent technological tools, including those based on artificial
intelligence, without disrupting the overall logic of the system.

Consequently, the results of Chapter 3 demonstrate that the developed architecture constitutes
the necessary link between the methodological framework of the thesis and its software
implementation. It demonstrates that the proposed approach to building an individual
competence profile and personalised training programmes can be realised as a coherent,
technologically sound and applicable platform. This naturally leads into the next chapter, in
which the architectural solutions are presented in the context of a developed prototype.

Abstracts of Dissertations 2026 (3) 3-45



31 Gergana Vassileva

CHAPTER 4 - PROTOTYPE OF A PLATFORM FOR CREATING AN
INDIVIDUAL COMPETENCY PROFILE AND PERSONALISED
TRAINING PROGRAMMES

This chapter presents a prototype of a software platform for creating and delivering a
personalised learning pathway based on the learner’s competence profile. The platform
combines key functionalities related to the management of personalised training programmes,
the development of interactive content, the description and accumulation of competencies, and
the management of access to training resources. The main idea is to assist organisations in
planning, creating, delivering and monitoring the learning process, whilst ensuring a higher
degree of personalisation. The system is designed to facilitate the work of both learners and
other participants in the process — training organisers, trainers, content authors and
administrators.

4.1 Competency-based personalised training programme management system
The management system for personalised training programmes implements the core logic of the
platform, providing an environment for delivering training, tracking progress and monitoring
results. It is designed to support not only standard participation in e-learning, but also more
precise management of the learning process depending on the user’s role and the results
achieved. Learners access content via an interactive player, which displays the course elements,
progress and completion requirements. The platform provides information on both the
completion status and the results of the assessment components completed, which forms the
basis for analysing the level achieved and for subsequent training planning. An important part of
this module is the ability to review results in detail — both at course level and at the level of
specific assessment components and individual answers. This allows the learning process to be
monitored not only administratively but also analytically, with a focus on the actual
performance of learners. At the end of this cycle, the system also maintains a learner profile, in
which information on completed training, results and development over time is accumulated.
Visually, this logic is represented byFigure8 . Learner profile, which shows how information on
accumulated learning experience is stored and structured within the system.
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Figure8 . Learner’s file
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4.2  Tool for developing interactive training

The interactive learning development tool is the environment through which educational content
is created, edited and organised. Its main function is to provide authors and editors with the
ability to develop interactive, multimedia and structured training materials, which can
subsequently be used in the personalised training programme management system. The tool’s
home screen is organised as a library of training courses, templates and resources, through
which access to individual content packages is managed and the overall organisation of the
materials being developed is maintained. A key feature of the tool is the ability to add
interactivity, through which the content can respond to the learner’s actions and guide them
through different scenarios. This is particularly important when building adaptive and
personalised learning pathways, as it allows conditions, choices and alternative routes to be
embedded within the content. In addition, a module for creating and managing tests has been
implemented, which allows for the development of various types of assessment components, the
configuration of questions, weightings, question banks and conditions for administration.
Furthermore, requirements for completing the training can be set, relating to mandatory screens,
tests, tasks and other elements that determine the progression logic. This functionality
transforms the tool not merely into a content creation environment, but into a means of
modelling a comprehensive interactive learning experience. This is illustrated by9 . Screen for
adding interactivity, which shows how mechanisms for active interaction and branching of the
learning process are introduced into the content itself.
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9Figure . Screen for adding interactivity

The tool also includes a module for creating and managing tests, which allows for the
development of various types of assessment components, the configuration of questions,
weightings, question banks and conditions for administration. This enables assessment to be an
integrated part of the learning process, rather than merely a final stage following its completion.
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Figurel0 . Screen for creating and managing tests for assessing competences

Another key feature is the ability to configure the requirements for completing the training. This
allows conditions to be set relating to mandatory screens, tests, tasks and other components that
determine the progression logic and successful completion of a given training course.
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Figurel ]l . Screen for configuring course completion requirements

4.3 Competency Management Module

The Competency Management Module is key to implementing the competency-based approach
within the platform. Its primary function is to establish a link between the training content and
the competencies that are to be developed and assessed during the training process. The system
features an interface for mapping training content to competences, through which individual
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screens, topics or training units can be linked to specific competences. In this way, the content is
parameterised and can subsequently be used to generate personalised learning pathways tailored
to individual gaps and target requirements. Upon successful completion of a training course or
specific elements thereof, the certified competences are accumulated in the learner’s profile. In
this way, the system maintains information on the learner’s development and creates the basis
for subsequent analysis of gaps, planning of future training, and tracking of progress over time.
In this sense, the module has a dual function — on the one hand, it describes the content through
competences, and on the other, it maintains the individual competence profile as a dynamic
structure that is updated depending on the learner’s results. This logic is illustrated inFigure 12
. Screen for describing training content using competences, which shows how the link between
learning elements and target competences is established within the system.
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Figure 12 . Screen for describing training content with competences

Upon successful completion of a training course or specific elements thereof, the certified
competences are accumulated in the learner’s profile. In this way, the system maintains
information on the learner’s development and creates the basis for subsequent analysis of gaps,
planning of future training, and tracking of progress over time.
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Figure 13 . Learner profile showing all competences accumulated from successfully completed
training courses

4.4  Access Management

The access management module is designed to ensure the controlled provision of training
courses and programmes in accordance with predefined rules, user characteristics and the logic
of the learning path. Its importance is particularly significant in an organisational environment
where access to courses often depends on job role, organisational affiliation, previously
completed training, or other conditions. The system includes the ability to create a training plan
and set prerequisites for access to a specific course. In this way, a sequence between training
modules can be defined, as well as conditions for unlocking new content upon meeting specific
criteria. This facilitates the management of personalised learning pathways and ensures that the
learner gains access to the relevant content at the right time and once the prerequisites have been
met. In addition, the system provides user management functionalities, including the creation,
editing and maintenance of user profiles, as well as the use of user data for the automated
allocation of access to training courses and programmes. Furthermore, organisational structure
management is supported, allowing the creation of a hierarchical organisational structure, the
assignment of line managers, and the restriction of access to specific directorates, departments
or units. In this way, the module combines the logic of personalised learning with real
organisational dependencies and administrative rules. This functionality is illustrated in/4 .
Creating a training plan and adding prerequisites for course access, which demonstrates how the
system implements conditional and sequential access to training resources.
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14 Figure. Creating a study plan and adding prerequisites for course access

In addition, the system provides user management functionalities, including the creation, editing
and maintenance of user profiles, as well as the use of user data for the automated allocation of
access to training courses and programmes. This ensures the administrative sustainability of the
process and enables more precise management of the learning environment.

5. Conclusion and summary of the results

This thesis examines the issue of analysing training needs, building individual competence
profiles and creating personalised training programmes within the context of modern e-learning.
Based on the analytical review conducted, it has been established that existing solutions in the
field of e-learning, competence management and the development of learning content in most
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cases address separate aspects of the learning process, but rarely offer an integrated approach
that ensures a consistent link between competency requirements, learner assessment, gap
analysis, content parameterisation and the personalised delivery of training resources.

In line with the stated aim of the thesis, an approach is proposed that combines a model,
methods and software tools for analysing training needs, creating individual competence
profiles and delivering personalised training programmes. Within the scope of the research, the
role of the competence-based approach is justified as a suitable foundation for building adaptive
training solutions, as it allows for the formalisation of job requirements, the assessment of the
trainee’s current status, and the identification of gaps to be addressed through training.

Chapter 2 sets out the key models and methods required to implement the proposed approach.
A model has been developed for constructing a competency profile for a professional role,
which enables a systematic description of the knowledge, skills and competencies required to
perform a specific professional role. A method for analysing training needs based on
competence gaps is proposed, in which the difference between the target job profile and the
trainee’s current status serves as the basis for identifying training needs. A method has also been
developed for personalising the training programme according to the trainee’s individual
competence profile, whereby the training content is selected and organised depending on the
identified gaps and expected outcomes.

As part of the proposed scientific and applied approach, a model has been developed for
creating individual competence profiles and personalised training programmes, which ensures a
link between the job profile, the results of the assessment and the training content. A key
element in this process is the proposed model for parameterising training content with
competencies, which allows learning resources to be described, classified and utilised according
to their role in addressing specific gaps. A method for developing content for e-learning courses
is also proposed, focusing on modularity, reusability and suitability for personalisation.

The study also examines the possibilities for using generative artificial intelligence in the
creation of educational content. In this regard, a model is proposed for the controlled use of
generative Al in the process of developing training resources, combining expert-validated
knowledge with capabilities for automated content generation, adaptation and updating.

Chapter 3 outlines the architecture of a web-based platform for creating individual
competence profiles and personalised learning programmes. A comprehensive infrastructure has
been designed that integrates competence management, the configuration of learning objects, the
personalisation of the learning programme, and the analysis of learning outcomes. The main
functional modules of the platform are defined, and their roles, interrelationships and place
within the overall process of personalised learning management are described.

The results obtained show that the objective set for the thesis has been achieved at the
conceptual, methodological and architectural levels. A model for constructing a competency
profile for a professional role, a method for personalising the training programme, the
architecture and functional capabilities of a personalised learning platform; and in the following
chapter, these concepts are put into practice through the implementation and description of a
prototype software system for creating a personalised learning pathway. In this way, the thesis
offers a comprehensive scientific and applied foundation for the transition from a theoretically
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grounded competency-based approach to a technologically feasible model for personalised e-
learning.

Chapter 4 presents the developed prototype of a software platform for creating a personalised
learning pathway based on the learner’s competence profile. This chapter is of a practical and
applied nature and aims to illustrate how the model, methods, architecture and functional
dependencies developed in the preceding chapters can be implemented in a working software
environment.

The main focus of the chapter is on the visual and functional presentation of the system through
screen shots of the individual modules and interfaces. These demonstrate the main processes
within the platform related to the creation of a competence profile, the configuration of training
content, the analysis of gaps, the generation of a personalised training programme, and the
tracking of results. The descriptions accompanying the images aim to clarify the purpose of the
individual screens, the system’s operational logic, and the link between the theoretically
developed concepts and their practical implementation.

In this way, Chapter 4 serves as a natural continuation of Chapters 2 and 3, presenting the
implementation of the proposed solutions in a practical context. Whilst the previous chapters
developed the conceptual model, methodological framework and architecture of the platform,
this chapter demonstrates their concrete implementation in a prototype software system. This
makes it possible to assess the practical applicability of the proposed approach and to
demonstrate its potential for real-world use in a personalised e-learning environment.

Scientific and applied contributions

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

1. A method has been developed for personalising the training programme
according to the learner’s individual competence profile, which enables the
selection, organisation and adaptation of training content in accordance with
identified competence gaps and specific learning objectives.

2. A model has been developed for creating individual competence profiles and
personalised training programmes, through which learning objects are transformed
into structured and usable elements for the dynamic construction of individual
learning pathways.

3. A model has been developed for the use of generative artificial intelligence in the
creation of educational content, which expands the possibilities for generating,
adapting and updating learning resources whilst maintaining the necessary expert
control.

4. A model of a comprehensive software environment for managing personalised
learning has been developed, and the requirements for the functional capabilities
of the individual modules have been defined, which provides a basis for the
development and description of a prototype system for creating a personalised
learning pathway in the next chapter of the thesis.

5. An architecture and prototype of a web-based platform for creating personalised
learning programmes based on the learner’s competence profile have been
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developed, with the main functional modules, data flows and interrelationships
between the processes of diagnosis, personalisation, content delivery and results
analysis. The main functional modules of the system have been developed and the
prototype has been tested in an operational environment.
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Directions for future research

The results obtained in this thesis outline opportunities for expanding and building upon the
research in several promising directions related to the application of artificial intelligence in the
analysis of learning needs, the construction of competency profiles, and the personalisation of
training programmes. The development of Al-based technologies creates the conditions for a
shift from predefined rules and models to more adaptive, self-adjusting and data-driven learning
management systems.

One of the main directions for future research relates to the use of artificial intelligence for the
automated development and updating of individual competency profiles. In this study, the
competency profile is viewed as the result of a comparison between job requirements,
assessment results and the structure of the training content. In the future, this process could be
significantly expanded through the application of AI models that analyse the learner’s behaviour
in the digital environment, the results of tests and practical tasks, the manner of interaction with
the content, and the dynamics of their progress. This would enable the creation of more dynamic
and self-updating profiles that reflect not only the current state but also trends in the
development of competencies.

Another important area is the development of intelligent mechanisms for recommending and
generating personalised learning content. Future research could analyse how generative Al
models and recommendation systems can be used to automatically create variants of learning
resources tailored to the learner’s level, their gaps, preferred learning style and professional
context. Particularly promising is the exploration of the possibility of automatically adapting the
complexity, format and sequence of content in real time, so that the training programme changes
dynamically according to the learner’s performance.

There is also significant potential for future development in the area of using large language
models as intelligent learning assistants. Such systems could support learners through
explanations, guiding questions, examples, micro-summaries, automated feedback and adaptive
support when difficulties arise. From a research perspective, this raises questions regarding the
accuracy of the generated responses, the pedagogical adequacy of Al support, the level of trust
in the system, and the possibilities for integrating such assistants within competence-based
learning.

Another promising direction is the development of hybrid models that combine expert rules and
machine self-learning. Such an approach would allow the advantages of expert-defined
competency models and assessment criteria to be preserved, whilst utilising the benefits of Al
for identifying patterns, predicting learning gaps and proposing optimal development strategies.
In this context, future research could focus on creating more robust and explainable Al solutions
that do not merely automate individual tasks, but support pedagogical and managerial decision-
making.

The area of explainable artificial intelligence (Explainable AI) in educational systems is also
particularly relevant. When using Al for assessment, recommendation and personalisation, there
is a need for the system’s decisions to be understandable to learners, as well as to teachers and
administrators. Therefore, future research could focus on developing mechanisms for
transparency and interpretability, through which to justify why a particular learner has been
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recommended specific content, how their competence gap has been identified, and on the basis
of what data their profile is updated.

Last but not least, future research should also examine the ethical, organisational and regulatory
aspects of the use of Al in personalised learning. With the growing use of algorithms for the
assessment and adaptation of training programmes, issues relating to data protection, model
reliability, the avoidance of bias and the guarantee of equitable access to training opportunities
are becoming increasingly important. This implies a need for further research into the
development of robust frameworks for the responsible use of Al in educational and corporate
settings.

In summary, the future development of the issues under consideration is closely linked to the
deeper integration of artificial intelligence into learning and competence management systems .
This integration has the potential not only to increase the level of automation, but also to lead to
a qualitatively new generation of personalised learning environments capable of analysing,
predicting, adapting and supporting learning in a more intelligent, flexible and effective manner.
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YBoa

CBBpEeMEHHOTO €JEKTPOHHO OOy4eHHE MPOMEHS CHIIECTBEHO HAYMHA, MO KOWTO 3HAHUETO Ce
Chb3JaBa, OpraHusupa, IIpeaAoCTaBd HW YCBOsBA. PazButuero Ha I_II/I(l)pOBI/ITe TCXHOJIOI'MH,
HapacTBallaTa JUHaMHWKa Ha npoq)ecnonanHaTa cpcaa u HCO6XOJII/IMOCTTa OT YUCHC IIPEC3 LECINA
JKHUBOT HaJarar HpCXOI[ oT CTaHI[apTI/ISI/IpaHI/I KbM IIO-'bBKABU MW aJallITUBHU MOJICIIM Ha
06yquI/Ie. B To3M KOHTEKCT BCE IIO-TOJIIMO 3HAYECHUE l'IpI/I,Z[O6I/IBa INepCoOHAIN3aluATa Ha
00y4nTEeNHMSI IPOLIEC, ThIl KaTO 00y4aeMHUTE CE€ pa3MyaBar 110 CBOETO MPEIBAPUTEIHO HUBO Ha
noAroToBKa, HpO(beCI/IOHaJ'ICH OIIUT, HOTpGGHOCTI/I " TCMIIO Ha YCBOABAHC.

TpaI[I/ILII/IOHHI/ITe CUCTCMHU 3a CJIICKTPOHHO 06yquI/Ie B MHOI'O Cily4Yand HOpCAOCTaBAT CIAHAKBO
ChIIbp)KaHUE Ha BCHYKM oOOy4daemu, Oe3 Ja OTYHTAT B JOCTaThYHA CTENEH TEXHUTE
WHIUBUAYATTHU  XAPAKTCPUCTHKU W KOHKPETHHU I[e(i)I/IIII/ITI/I B 3HaHUATA, YMCHHUATA U
KomrereHnuuTe. ToBa orpaHnyaBa e(pEeKTUBHOCTTAa HAa OOYyUEHHETO M 3aTPYAHSBA Ch3JaBAHETO
Ha aJICKBaTHU OOYYMTEIIHU MPOTPaMH, CbOOPAa3eHH C PEATHUTE HYXIU Ha OTICIHUS 00ydaeMm.
HNmenno nopaad ToBa CbBPEMCHHUTC U3CJICABAHUA U TCXHOJOIMYHU PCHICHUA BCC IMO-4YECTO CC
HACOYBAaT KbM KOMIETEHTHOCTHO O0a3WpaHO U MEpCOHANM3UpaHo oOydeHue, MpHU KOEeTO
ChIIbP)KAHUETO W OOyuuTeNHATa MbTEKA CE aJalTUpaT CIOpEeN WHIAMBHIYaTHHS Tpoduia Ha
oOyJaemusi.

Oco0eHo BaykHa POJIsl B TO3W MPOIIEC MMAT aHATM3BT HA Hy)KJaTa OT 00ydeHHe, N3rpakJaHeTo Ha
KOMIETEHTHOCTEH TpOPUI U BB3MOXKHOCTTA OOYYUTEIHOTO ChABPKAHWE Ja ObAe
CTPYKTYpHUPAHO, TapaMETPU3UPAHO M TPEAOCTABIHO CIOpE] KOHKPETHU W3HCKBAHUSA WU
nepunuTi. Pa3BuTHETO HA CHCTEMUTE 32 YIIPaBJICHHE Ha 00YYEHHUETO, CHCTEMUTE 32 YIPABJICHHE
Ha KOMIIETEHIINH, aBTOPCKUTE MHCTPYMEHTH U peIIeHUATa, 0a3upaHu Ha M3KYCTBEH HWHTENEKT,
Ch3/1aBa HOBH TPEANOCTaBKH 3a W3TPa)KJaHe Ha TO-WHTEIUTCHTHH, aJalTUBHU U e()EeKTUBHU
OOYyYHUTEIIHU CpEH.

Hacrosmusar nucepTanioHeH TpyI € HAco4YeH KbM H3CJIEIBaHE HA BB3MOXXHOCTUTE 3a
pa3paboTBaHe Ha MOJIEN, METOIU M COMTYEpHM CPEACTBA 3a aHAIM3 Ha HYXXJaTa OT 00ydeHue,
Ch3/laBaHE Ha MHIMBUIYyaJIeH KOMIIETEHTHOCTEH NMpOo(UI U HMPOBEKIAHE HA MEPCOHATU3UPAHU
oOyuntenHu mporpamu. Ha ocHoBaTa Ha aHanmuTH4eH 0030p Ha CHINECTBYBAIIUTE TEOPETUYHH
IIOCTAaHOBKM, MOJIENIM, CUCTEMU M TEXHOJOTMM ca pa3pabOTEeHH KOHUENTYalHU M IMPHIOKHH
peleHHs, KaKTO W apXUTeKTypa Ha Iulargopma, KOATO Ja IOJIOMara pealu3upaHeTo Ha
NepCOHANM3UPaHO o0ydeHne B udpoBa cpea.
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e v 32124 HA QM CEPTALMOHHUSA TPY X
Ot HampaBeHUs aHAIUTHYEH 0030p € popMyupaHa eaTa Ha JUCEPTALUOHHUS TPY I

/la ce npednoscu mooden, memoou u cogpmyepru cpedcmea 3a AHAIU3 HA HYHCOAmMA Om
00yuenue, cv30a8ane Ha UHOUBUOYATIEH KOMNEMEHMHOCMEeR nPoPuUl u npoeerxcoane Ha
nepconanu3upanu 0OyUumenHu npozpamu.

3a Ta3u uen ce nepuHUpaT CACTHUTE 3a0a4u:

1. Ma ce pazpaboTu METOJ 3a IepCOHANN3AIMS Ha 00yYUTENHATa IporpamMa Cropes
WH/IMBUyaTHUS KOMIIETEHTHOCTEH NMpodui Ha o0yyaeMus

2. Jla ce pa3pa®oTu MOJeN 3a Ch3JaBaHe Ha MHMBHyaJIeH KOMIETEHTHOCTEH IPOGIII U
NEPCOHAIN3UPAHU O0YUNUTEIHH IIPOrPAMHU.

3. Ma ce pa3paboTu MOAEN 3a Ch3aBaHE HA €IEKTPOHHU OOYUYHUTEIHH KypCOBE C
M3I0JI3BaHETO HA TE€HEPATUBEH N3KYCTBEH MHTEJIEKTH HHTErpUpaHe Ha 3aTBOPEHU
€KCIIEPTHU CUCTEMH ChC ChabpxkaHue oT OpenAl,

4. ]Jla Obze pazpaOoTeH MOJeN Ha KOMILIEKCHA HH(PPACTPYKTypa 3a Ch3AaBaHE U
yIpaBlieHUE Ha MEePCOHATU3UPAHU KOMIETEHTHOCTHH MPOQPUIIN

5. Ma ce pa3pa0boTu apXUTEKTypa U IPOTOTHII Ha IIaTGopmMa 3a Ch3aBaHe Ha
nepcoHanu3upaHa o0yuuTenHa rnporpama, 6asupaHa Ha KOMIETEHTHOCTHUS Npodui Ha
oOygaemus

CTpykTypa Ha IucepTalusiTa
JlucepTaruoHHHUAT TPYI € CTPYKTypUpaH B YETHPU TJIABH, YBOJ, 3aKIIOUCHHE, HAYYHO-
MPUIIOKHU MTPUHOCHU, HACOKH 3a OBbJICIIN U3caenBanus u oubmauorpadus.

B mbpBa riaBa e HanpaBeH aHaIUTUYEH 0030p Ha TeOpeTUYHATa M MpHUIIOKHATaA 0a3a, CBbp3aHa
¢ mpobieMHaTa oOjact Ha aucepTrauusta. PasrinemaHn ca OCHOBHM MOHSITHS, MOAXOAU H
TEXHOJIOTUYHH PEIICHUs B 001aCcTTa HA SJIEKTPOHHOTO 00yYCeHHE, KOMIICTCHTHOCTHHUTE MPOQIIIH,
aHallM3a Ha HyXJaTa oT oO0yueHHWe, TUTHTaIN3alusTa Ha OOYUYUTEIHUTE MPOIecH, Y4yeOHHUTE
00€eKTH, CUCTEMHUTE 3a YIIPaBJICHUE U OLEHKAa Ha KOMIIETEHIIUUTE, CUCTEMHTE 3a yNpaBicHUE Ha
3HAHMETO U IEepPCOHAIM3aluATa Ha oOyuuTenHUTe nporpamu. Ha Tasu ocHoBa € 0OOCHOBaHa
HEOOXOMMOCTTa OT pa3paboTBaHe HA MOJEN, METOAUW M COPTYEepHH CpElCTBA 3a aHAIM3 Ha
HY’)XKJaTa OT o0y4yeHHe, Ch3aBaHe Ha WHIUBUIYyaJleH KOMIETEHTHOCTEH NpouiI U MPOBEkKIaHEe
Ha TIEPCOHAIM3UPAHU OOyYHTETHU Tporpamu. B kpas Ha rimaBara ca GpopMyTUpaHU OCHOBHHUTE
W3BOJIM, LIETA U 33JaUUTE Ha JUCEPTALIMOHHUS TPY.

BbB BTOpa riaaBa ca pa3pabOTeHH MOJAENUTE U METOJIUTE, HEOOXOOUMH 3a pealn3upaHe Ha
MPeUIOKEHHST HAyYHO-TIPUIIOKEH NonaxoJ. Pasrienan e aHaiu3bT Ha HYXXAUTE OT OOy4YeHHE,
Oa3upaH Ha jAepuIMTAa HA KOMIETEHIMU, U Ca TPEUIOKEHW METOAMU 3a MEepCOHATU3alMs Ha
OoOy4uTeNHHsSI TPOIEC CHOped HHIUBUIYATHUS KOMIIETEHTHOCTEH MNpoui Ha oOydaeMmusl.
PazpaboTen e Moxen 3a cb3laBaHe Ha HMHIMBHUIyalleH KOMIETEHTHOCTEH Hpoduia u 3a
U3rpKIAHE HA MEPCOHATN3UPAHN OOYUHTEITHU MPOTpamMu. AHAIM3UPAHH Ca BH3MOXKHOCTHTE 32
UHTETPUPAHE HA EKCHEPTHU TMOAXOIUM U TEHEepaTHBEH H3KYCTBEH HWHTENEKT B IMpolieca Ha
pa3zpaboTBaHe Ha chabpkaHue. [IperncraBeHu ca oiie MeToA 3a pa3paboTKa Ha ChAbPXKAHUE 3a
€JIEKTPOHHHM OOYUYHTETHH KypCOBE M MOJIEIN 32 MapaMeTpu3upaHe Ha OOYUHTEIHO ChIABbPKAHHE C
KOMIIETEHIIUH.
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B Tpera riaBa e omucaH mpoIechT MO MPOEKTHpPaHE Ha apXUTEKTypaTa Ha Iuiardgopma 3a
Chb3/laBaHE HA WHIMBHIYaJeH KOMIETEHTHOCTCH MNPO(WI W TMEepPCOHATU3UPAHU OOYUHTEITHH
nporpamu. [IpencTaBeHa e KoHIENIUATa 32 yeO-0a3upaHa apXUTEKTypa, KAKTO M KOMILIEKCHA
uH(ppacTpyKkTypa, OOeIMHsBAIllla OCHOBHHUTE TIPOLIECH IO YIpaBJIeHWE Ha KOMIIETCHIIHH,
napamMeTpu3upaHe Ha OOYYMTEIHH OOEKTH, TEPCOHAIW3alMs Ha OOy4YUTEeNHaTa Iporpama H
aHamu3 Ha pesyartarute. OmnmcaHu ca OCHOBHHTE MOJAYJIM Ha 1argopmara, TEXHHUTE
(GYHKIIMOHATTHN  XapaKTePUCTHKH M B3aMOBPB3KUTE MEXIy TAX. Taka ce ch3aaBa
TEXHOJIOTUYHATA OCHOBA 3a peajn3upaHe Ha pa3pabOTEHUTE B NMPEAXOIHATA TJaBa MOJICTH H
METO/IH.

B dYerBbpTa ri1aBa € NpenCTaBeH MPOTOTUII Ha coTyepHa IulaTgopma 3a Ch3AaBaHE HA
NEepCOHANM3UPAH OOYYHMTENEH BT, Oa3upaH Ha KOMIIETEHTHOCTHHSA Mpoduia Ha oOydaemus.
['maBaTta uMa NMPUJIOKEH XapakTep M WIIOCTpUpa MPAKTUYECKaTa pean3alus Ha MpeJUIoKEeHUTe
pelIeHus upe3 eKpaHHU H300pakeHUs1 Ha OCHOBHUTE MOAYJIM U MHTepdeiicu Ha cucremara. Upes
KpPaTKU MOSICHEHHWSI KbM OTHCIHUTE €KpaHU C€ JIEMOHCTpUpPAT MPOLECUTE MO M3TPakJaHE Ha
KOMIIETEHTHOCTEH MpoQui, MapaMeTpu3upaHe Ha OOYyYHUTEIHO ChbIbp)KaHUE, aHalIu3 Ha
neuuTH, TeHepUpaHe Ha IEePCOHAIN3UpaHa OOy4YMTEeNHAa IporpamMa M IpOCIesIBaHe Ha
pe3yJTaTUTE.

B 3akmroueHuero e MNpEaACTaBCHO O606H.[CHI/IC Ha TIOJYYCHUTEC PE3YJITATH OT HU3CICABAHCTO.
q)OpMYJ'H/IpaHI/I Ca HAYYHO-NIIPUJIIOXKHUTE IMPUHOCU Ha AUCCPTAIMOHHHA TPyd M Ca OUCPTAHH
HaCOKH 3a 6'I)I[€HH/I Hu3CjIcaABaHus, CBBpP3aHU C HaAIpaXIaHC Ha MOJACIAa W C PasmMrpCHO
H3M0JI3BAHC HA U3KYCTBCH UHTCJICKT B IICPCOHAINU3UPAHOTO CIICKTPOHHO 06yquI/Ie.

JucepraumoHHUAT TpyAd cbabpxka 174 crpanuuu, 31 durypu, 4 tabmuuu u 130 nurepaTypHu
U3TOYHHKA.

I''TABA 1 - AHAJIMTUYEH OB30OP HA METOIMTE N CPEJACTBATA
3A° CB3JJABAHE UM VYIIPABJIEHUE HA KOMIIETEHTHOCTEH
IMPODPNJI

1.1 KoMmneHTeHTHOCTHH NPOQUIN M AHAJIM3 HA HY/KIATA OT 00y4eHue

B CbBPCMCHHUTC YCJIOBUA HA TUHAMHWYHO PA3BHUTHC Ha LII/I(i)pOBI/ITe TCXHOJIOTHUH, HCIIPEKBCHATO
IMPOMCHIIIN CC HpO(l)eCI/IOHaJ'IHI/I HU3UCKBAaHUSI U HeO6XO}II/IMOCT OT YUCHC IpE3 LEINA KHUBOT,
00y4eHHeTO BCE TO-5CHO C€ OpUEHTHpPA KbM pa3BUTHE HA NPAKTUUYECKU IPHIOKUMH
CHOCO6HOCTI/I, a HC CaMO KbM YCBOJABAHC Ha TCOPCTUYHU 3HAHUS. B TO3M KOHTEKCT
KOMIICTCHTHOCTHUAT 1TOAX0A C€ YTBBpKAaBa KaTo BOJACHIA pPaMKa B 06p330BaHI/IeTO u
KOPIIOPAaTUBHOTO OOydYeHHUE, Thil KAaTO MOCTaBs aKIEHT BbPXY CIOCOOHOCTTa Ha oOydaemus ja
Ipujiara 3HaHus1, yMCHUSA U HAI'JIACH B KOHKPCTHA HpO(I)eCI/IOHaJIHa nim yqe6Ha cpeaa.

3a nenuTe Ha MU3CIEABAHETO KOMIIETEHIMATA CE PA3riek]a Karo MHTErpHpaHa ChBKYIHOCT OT
3HAHUs, YMEHHUS, ONUT, HATJIACH U MTOBEJICHYCCKU MTPOSIBU, KOUTO MPABSIT BH3MOKHO €(EKTUBHOTO
U3MbJIHEHUE Ha ompejaeneHa jneidHocT [1]. KommerentHocTTa OTpassBa CTENEHTa, B KOSTO Ta3u
KOMIIETEHIIUSI € peaJlHO OBJaJsHa M JEMOHCTpUpaHa B TNpakTukara. Ha Ta3u ocHoBa
KOMITETEHTHOCTHUAT mpodui [2] Moke na Obae ompeneneH KaTo CTPYKTYPHPAHO ONMUCAaHUE HA
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KOMIETCHIIUUTE, HEOOXOAMMHU 32 YCHEIIHO M3MbIHEHHE HAa KOHKPETHA JUTHKHOCT, POJIS WIH
obOpaszoBarenHa 1en. Tol wu3mbIHsABA (QYHKIUATA Ha pedepeHTHa paMKa, 4Ype3 KOsSITO ce
CbIIOCTABAT U3UCKBAHOTO U PC€AJTHO HAJIMYHOTO HUBO HA IMOATrOTOBKA.

KommerentHocTHUTE HpO(bI/IJ'II/I nMaT BaXHO 3HAUYCHHUC 3a IIOBUIIIABAHC HaA e(l)eKTI/IBHOCTTa Ha
00y4eHHeTo, 3alI0TO MO3BOJIABAT MO-TOYHO (HOpMYIHpaHe HA OYaKBAHUTE PE3yJTaTH, MO-SICHO
OTIpeieIIsIHE Ha KPUTEPUUTE 3a OIICHSIBAaHE U 10-100pP0 ChOTBETCTBHUE MEKIAY OOYUHTEITHHUTE TSN
U peaJlHUTe W3UCKBAaHUA Ha MpodecnoHalHATa MpakTUKa. B To3M CMHCHI Te HE ca camo
OTHCATeIeH WHCTPYMEHT, a CPEJCTBO 3a aHajlu3, IUIAHHpaHe M yIpaBleHHWE Ha Ipolieca Ha
oOydeHwue.

B TsacHa Bpb3Kka ¢ TOBa CTOM aHAJIM3bT HA HyXAara oT oOydeHue [3], KOMTO MpeacTaBiisiBa
CUCTCMATHU4YCH IIPOLCC 3a I/IIIGHTI/ICPI/IIII/IpaHe Ha I[GCi)I/IIII/ITI/I B IIOAI'OTOBKAaTa Ha 06yqaeMHTe.
HeroBara ocHOBHa 11€J1 € 1a YCTAHOBHU KOW 3HAHUS, YMEHHUSI UJIU MOBEJICHYECKN XapaKTePUCTUKU
JIMIICBAT WK Ca HEAOCTaThYHO Pa3BUTH, Taka 4e J1a ce€ 000CHOBE HEOOXOAUMOCTTAa OT KOHKpPETHA
06quTenHa HHTCPBCHIUA. AHanu3bpT MOXKE Ja CC OChIICCTBABA HA MHAWBHUAYAJIHO, 'PYIIOBO U
OpPTraHU3aI[MOHHO HUBO, KaTO HAa MHJWBUIYaTHO paBHUIIE TOW UMa 0COOEHO TOJISIMO 3HAUCHUE 32
MEPCOHAIU3UPAHOTO OOyUEHHE.

1.2 AmHaJau3 Ha CbBPEMEHHOTO CHCTOSIHHE U TEHJAEHUNH B Pa3BUTHE HA
€JIeKTPOHHOTO 00y4Y€eHue, KATO CPe/ICTBO 32 Ch3/laBaHe HA MHAUBHYaJIeH
KOMIIETEHTHOCTEH NPOoQ U HA CIY:KUTeJINTe

1.2.1 CpeacrBara 3a JUTHTAJM3AIMUSA HA 00YYUTEJTHUTE MPOLECH

KomMmeTeHTHOCTHUST noaxoa C€ YyTBbpXKAaBa Karo c€JHa OT BOACHIUTC KOHLICIIWKW B
ChbBPEMEHHOTO OOpa3oBaHHE, YMPABICHHUETO HAa YOBEIIKHTE PECYpCH W KOPIOPATUBHOTO
oOydeHue, Thil KAaTo OpHUEHTUpa OOYYEHHUETO KbM pEaTHUTE H3MCKBAHUS Ha IMpaKTHUKaTa.
HeroBara ocHOBHa uzes e, ue MOArOTOBKaTa HE ClE/Ba Jja CE OLIEHSIBA €IMHCTBEHO 4pe3 obema
HAa YCBOGHHMTE 3HAHUS, a 4Ype3 CIocoOHOCTTa Ha oOydaeMus Ja TH THpuiara B KOHKPETHU
CUTyallud, B ChYETAaHUE C MPAKTUUYECKU YMEHHUS, TMOBEIECHYECKH MOJEIM W Harjacu. B To3u
CMHCBHJI 00YUEHHETO Ce Pas3riieXkaa KaTo CPEJCTBO 3a MOCTUTAaHE HA M3MEPUMHU PE3YNTaTH, a He
caMo KaTo MpoIlec Ha YCBOsSIBaHE HA YYEOHO ChIbpKaHUE.

B ocHoBara Ha moaXoja CTOST HSKOJKO KIIOYOBU MOHATHA. KoMnereHnusita ce pazdupa Karo
MHTErpHpaHa CHBKYIHOCT OT 3HAHWS, yYMEHMS, Harjacu W IIOBEICHYECKH XapaKTePUCTHKH,
HEoOXoIUMH 32 €()eKTUBHO HM3IBIHEHHWE Ha ONpe/eieHa NeiHOCT. KOMIEeTeHTHOCTHHAT MO
IPE/ICTaBIsBA CTPYKTypHUpaHa CHCTEMa OT KOMIICTCHIMM W HHMBa Ha OBJIAJISBaHE, M3IOJ3BaHA
KaTo HOpPMAaTHMBHA paMKa 3a OLEHSIBaHE, pa3BUTHE U YyIpaBieHWe Ha oOyuyeHuero [4].
KomnereHTHOCTHUAT Mpodui KOHKpPETU3Hpa Ta3d paMKa 3a ompeneneHa UIBKHOCT, POJIs WM
o0yyaeM U CITy’KH KaTo OCHOBA 32 aHAJINM3 U NEPCOHAIM3AIMsI HA 00YYEHUETO.

CpImHOCTTa Ha KOMIETEHTHOCTHMS MOJXOJ C€ H3pa3sBa B IpeHacouBaHe Ha (okyca OT
CBIBPKAHUETO KbM pe3yiTara OT 0OydeHHeTo. AKO NpH TPAAUIMOHHUTE MOJEIH OCHOBHHAT
BBIPOC € KakBO TpsiOBa ja ObAe MpenojJaBaHo, TyK BOEI] CTaBa BBIPOCHT KAKBO TPsOBa Ja
MOXKE J1a TIPaBU 00ydaeMusT CIe/ 3aBbpIIBaHE HAa OOYYEHHETO U MPH KaKBO HMBO HA Ka4eCTBO.
ToBa nmMa Ba)XKHO METOJOJIOTMYHO 3HAUYCHME, ThH KaTO INperoyiara mpeABapuUTeNHO aa ObaaT
UICHTU(QHUIMPAHN [IETICBUTE KOMIIETEHINH, JIa CE OTPENIENN TAXHATA CTPYKTYpa U Ja CE U3SICHST
KPUTEPHUUTE 32 YCTAHOBSIBAHE HA CTENIEHTA Ha OBJIAJsIBAHE.
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TeopeTuuHUTE OCHOBU Ha TO3M MOJXOJ ca CBHP3aHU C pa3dUpaHETo, 4e 3HAHUETO UMa CTOWHOCT,
KOTaTO MOXKe J1a ObJie MPHIIOKEHO B jaericTBUE. [lopamy TOBa KOMIIETEHTHOCTTA CE€ Pa3TiIexkaa
KaTO KOMIIJICKCHA KaTCropusa, KOATO BKIIIOYBA KOTHUTHBHH, NPAKTUYCCKH, NOBCACHYCCKU U
MOTHUBAIIMOHHU eneMeHTH. OTTyKk cienBa, 4e OOy4deHHeTo He TpsAOBa Ja ce orpaHudvaBa [0
npeaaBaHe Ha uWHQOpMaIuMsa, a Ja MoJImoMara H3rpaXIaHeTO Ha CIIOCOOHOCTH 3a Hu300D,
aJIanTaiys, CaMOCTOSTEITHOCT ¥ €)EKTUBHO JICHCTBUE B PEATTHH CUTYAIIHH.

[Ipunaranero Ha KOMIETEHTHOCTHHSI TIOJIXO/I MMa CHIIECTBEHO 3HAYEHHUE 32 IEPCOHATUZUPAHOTO
oOyuenue. To Mo3BoMsIBA MO-MIPEUU3HO (OpMyTUpaHe Ha LEIUTE, M0-00EKTUBHO OIICHSBAaHE U
MO-SCHO yCTaHOBSIBAHE Ha JIEQUIIUTUTE MEXKIY TEKYIIOTO U LIEJIEBOTO ChCTOSHUE Ha 00yyaeMusl.
HNmMenHo mopany ToOBa KOMIETEHTHOCTHHUSAT MOAXO0/ MOXE Jia Ce pa3iek]a Karo TeOpeTUYHa U
METOJOJIOTUYHA OCHOBa 3a M3rpaKIaHe Ha CHBPEMEHHHM MOJIENM Ha OO0y4YeHHe, B KOHUTO
ChIbP)KaHUETO, OLEHSBAHETO M OOy4yMTelHaTa MbTeKa Ce MOJYUHABAT Ha SCHO JedUHUPAHU
KoMIleTeHIInM. ToBa Tro mMpaBHM OCOOCHO MOJXOMAIl 3a JWTUTaTHA W TEPCOHATU3UpPAHA
oOyuuTenHa cpena [5], B KOSATO pelIeHHsITa CIeABa Ja Ce€ OCHOBAaBaT Ha JIOKA3aTeNCTBa,
U3MEpUMH 1eUIIUTH U MPEABAPUTEITHO 3aJa/ICHU 1IEIIH.

1.2.2 KommnereHUuH U KOMIIETEHTHOCTHU MOJIeJIH

KOMHGTGHL{I/II/ITG W KOMIICTCHTHOCTHUTC MOJCIIM 3acMaT HCHTPAJIHO MACTO B CBBPCMCHHUTC
CUCTeMH 3a O0yueHHE U Pa3BUTHUE, Thil KATO OCUTYpPsIBAT HAy4YHO 0OOCHOBaHA OCHOBA 32 aHATU3
Ha HyXJata OT oOydeHHWe, OICHSIBAaHE HA IOJIOTOBKATA WM IEPCOHAIM3UPAHE Ha OOYUUTEITHUS
mpomnec. AKO KOMIETEHTHOCTHHST moaxoJ 3aaaBa 06HIaTa JIOTMKa Ha OpUCHTHPAHC KbM
pe3ynTaTUTe OT OOy4YeHHETO, TO KOMMIETEHIIMUTE M MOJAETUTE 3a TIXHOTO CTPYKTypUpaHe
MpEBPBINAT Ta3u Jioruka B practically mpunoxxuma pamka. Upe3 Tax ce dopmanm3upa KakBU
XapaKTePUCTUKH ca HEOOXOAMMH 32 YCIICITHO U3ITBIIHEHUE Ha OIpeielieHa MPOoPECHOHATHA POJIs
U KaK T€3W XapaKTEePUCTUKH MOTaT Ja ObJaT U3IM0JI3BaHu KaTo 0a3a 3a pa3BUTHUE U OIICHSIBAHE.

Cnopen cBost 00XBaT U NMpeHa3HAYeHHWE KOMIIETEHIIMUTE MOTaT Ja ce KIacH(pUIUPAT B HIKOJIKO
OCHOBHU Trpymu: oOmm, mnpodeCHOHATHN, TEXHUYECKH W ToBeAeHUecku [6]. OOmmuTe
KOMIIETCHIIMM Ca MPHJIOKUMH B IIUPOK KPBI' NEHHOCTH, KaTO KOMyHHKAIHs, padoTa B €KHUIl H
KpuTH4ecko mucieHe. [lpodecrnoHaTHNTe KOMIIETEHIIMU Ca CBBP3aHU C KOHKpPETHA ATBKHOCT
niim CI)YHKHI/IOHaHHa oOiact. Texuuueckure KOMIICTCHIIMHU Ca HACOYCHU KbM pa60Ta C KOHKPETHHU
TCXHOJIOTMHU, MHCTPYMCHTHU WUJIM CTAHAAPTHU, 4 TIOBCACHYCCKUTC OTpa3daBaT HArjiaCu, agaliTUBHOCT,
WHUIIMATUBHOCT U CTUJ Ha B3auMojeiicTBue. Tasm kimacudukanus MMa BaKHO 3HAUEHHUE 3a
IIPOCKTHPAHETO Ha 00YyUSHHUETO, Thil KATO PA3IMYHHUTE BUIOBE KOMIICTCHIIMN U3UCKBAT Pa3IMIHH
nmoaxoau 3a pa3BUTHUC U PA3JIMYHU MHAWKATOPU 3a OLICHABAHC.

KOoMITeTEeHTHOCTHUST MOJeNT MPEICTaBIsABa CHCTEMATH3MpaHa paMKa, B KOATO ca MOAPEIACHH
pElIeBaHTHUTE KOMIIETEHIIMM 3a JaJieHa poJisi, MIBKHOCT, OpPraHWU3allMOHHO HUBO WIHU
npodecronamna obmact. OOMKHOBEHO TOW BKJIIOYBA OINKMCAHME HAa CaMUTE KOMIICTECHIIHUH,
HWHIUKATOPU 3a IPOABJICHUC, HUBA HA OBJAAABAHC W KPUTCPHUU 3a OLICHABAHC. Ilo To3m HauuH
MOJICITBT HW3ITBJIHSABA POJIATA Ha HOPMATHBHA CTPYKTYpa, 4pe3 KOSTO CE OIpelelis KakBO Ce
oyakBa OT oOOydJaeMHsi WM CIYy)KHUTeNss M Kak ToBa OdYakBaHe na Obae wu3MmepeHo. Ot
MCTOHOJIOTHUYHA TIJieAHAa TOYKAa KOMIICTCHTHOCTHUAT MOJACI CIYXKHW 3a CTaHAAPTHU3UPAHC Ha
M3HMCKBAHUATA, 32 CHIIOCTABSIHE MEXKIY PEaTHOTO M KENAaHOTO ChCTOSIHHE M 3a IMJIaHUpaHe Ha
pa3BUTHETO.
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[ToBeueTo KOMIETEHTHOCTHUA MOJIETU BKJIFOUBAT HAKOJIKO OCHOBHU KOMIIOHEHTAa: HAUMEHOBAHUE
Ha KOMITETEHIUATA, Ne(UHUIUS, UHIUKATOPU 3a MPOsIBICHHE, HUBA HA OBJIAJSBaHE U KPUTEPUU
3a omeHsiBaHe [7]. IMeHHO Ta3u CTPyKTypa MO3BOJISBA MOJETBT Ja ObJie M3IMOJI3BaH HE Camo
OMMUCATEIIHO, HO M 3a MPAaKTHYECKH ILEIU — JUArHOCTHKA, IMPOCIEAIBAHE HA Halpeabka M
ajantupaHe Ha oOyddTenHaTta MbTeKa. B KOHTEKCTa Ha MEPCOHANIM3UPAHOTO OOydeHHe
KOMIIETCHTHOCTHHSIT MOJIENT UMa OCOOCHO Ba)KHO 3HAUYEHHE, 3aI0TO Ch3aBa (GopMaHa OCHOBA
3a M3rpa)xaaHe Ha WUHIUBUIYaJeH KOMIETEHTHOCTeH Npodui. ChIOCTaBIHETO MEKIY IIeNEeBUS
MOJIel U PEaTHOTO ChCTOSTHME Ha oOydaeMus MO3BOJSBA Ja ce UAeHTUUUUpAT AePUIUTH,
NPUOPUTETH W TOIXOASIIA OOYYWUTEIIHH WHTEPBEHIHH. [l0 TO3M HAYMH KOMIIETEHIIUUTE H
KOMIIETEHTHOCTHUTE MOJETHU CE€ MPEeBPbHINAT B HEOOXOAUMa MPEANOCTaBKa 32 M3TPAXKIAHETO Ha
NepCcoHAM3UPaHu O0YyUUTEIHH MTPOrPaMu B AUTUTAIHA Cpefa.

1.2.3 VYu4eOHH 00€KTH, KATO ¢IUHHUIHA OT 3HAHHE

B ycnoBusta Ha auruTanuzanus HAa OOyYEHHMETO W HapacTBamla IMOTPeOHOCT OT
NepCOHAM3UPAaHU 00pa30BaTEIHH PEIICHUs, KOHIENIIHITA 32 yueOHUTe 00eKTH MpHI001Ba BCe
MO-BaYKHO 3HAYECHHE B TEOPHATA M IMPaAKTUKaTa Ha €JICKTPOHHOTO oOyueHue. [lpuumnara e, de
TPAJAUIIMOHHUSAT MOJIeJ, MPU KOWTO CHABPKAHUETO CE€ OpraHu3upa B TMO-TOJEMU U
npeaBapuTenHo GUKCHPAHHU KypCOBE WM YPOIH, BCE MO-TPYAHO OTTOBaps Ha MOTPEOHOCTUTE HA
o0yJaemMu ¢ pa3IMYHO HAYAJIHO HUBO, PA3IUYHU JeDUIIMTH U Pa3IMYHO TEMIIO Ha yCBosBaHe. B
TO3U KOHTEKCT y4eOHUTE 00EKTH ce pa3TiekIaT KaTo MOIXOAsIIa eqUHIIA 33 CTPYKTypUpaHe Ha
3HAHHMETO, ThHl KaTo TIO3BOJSBAT ChHABPXKAHMETO Ja ObIe pa3felieH0 Ha TO-MalKH,
CaMOCTOATEIIHA ¥ TTOBTOPHO M3I0JI3BAEMH KOMIIOHEHTH, KOUTO MOTaT Jla c€ KOMOMHHUPAT CIIOpe]
KOHKPETHHSI ClIeHapHuil Ha oOy4eHue [8].

OT rneaHa TOYKa Ha TEOpUsATa HA OOYYCHHETO yUEOHUAT 0OEKT MOXKe J1a Obje OnpeesieH KaTo
0a3oBa eQWHMIIA OT 3HAHHWE, KOSATO CBhIbP)KA IO3HABATEIHA, MPAKTHUYECKa WM OICHbYHA
CTOHHOCT M MOKE J]a C€ M3I0JI3Ba CAMOCTOSITEITHO WJIM B KOMOWHAIUS C JPYTW eIWHUIM. ToBa
MO3BOJISIBA Y4eOHOTO ChIbpXKaHUE Ja ObJe MO-A00pe YNpaBiIsSBAaHO, KAaTETOPU3UPAHO U
amanTupaHo. Koraro MaTepuanbT € CTPYKTypUpPaH B OTJACITHHU y4eOHU OOCKTH, CUCTeMara MOXe
MO-JIECHO JIa U30Mpa KoM €IEeMEHTH ca HEOOXOAMMH 32 KOHKpeTeH o0ydaeM, KOM MOoTrar J1a ObaaT
IMpOIyCHAaTH, KOU CJICABA Jia CC IMOBTOPAT U B KaKbB PCa 1a 6’bZ[aT MMpeaACTaBCHU. HNmenno Tosa
npaBu y4yeOHHTE OOCKTH OCOOCHO TOJXONSAIIM 33 KOMIETEHTHOCTHO Oa3upaHo W
MIEPCOHAIIM3UPAHO OOYUCHHE.

B 3aBucumoct ot cBosita (yHKIUS y4eOHUTE OOEKTH MoraTr Ja Obaar WHGOPMAIMOHHH,
JIEMOHCTPALIMOHHHU, MPAKTUYECKU, OLIEHBYHU U MUKpooOyunTenHu. HpopMannoHHUTE 00EKTH
NPEJCTaBAT 3HAHUE 4Ype3 TEKCT, H300pakeHHe, cxema, MHQorpaduka WIH KpaTKO BHUJEO.
JIeMOHCTpallHOHHUTE TOKa3BaT MPOIIeC, MPOIeAypa WM MOJET Ha JICHCTBHE Ype3 aHUMAIIHS,
pUMep WM BHJICOMHCTPYKIHMS. [IpakTHueckuTe OOCKTH Ca HACOYEHH KbM YIpPaXKHSIBaHE Ha
YMEHHsI upe3 3aJlaud, Ka3yCu U WHTEPAaKTUBHH yNpakHeHUs. OUEeHbUHUTE CIyKaT 3a MpPOBepKa
Ha CTEMEHTAa Ha YCBOSBAaHE Ype3 TECTOBE, BBIIPOCH W camooreHka. OcoOeHO 3HavYeHHe UMar
MHUKPOOOYYHTETHUTE OOEKTH, KOWUTO TIPEACTABISIBAT KpPaTKd U (OKYCHpaHU EAMHHUILH,
npeHa3HaYeHU 3a ObP30 YCBOSIBAHE WJIM 3aTBBp)KJaBaHE Ha KOHKpeTHaA Iei. MIMEHHO TO3H Tl
ChIIbpIKaHUE TPABH IIEPCOHATU3AIUATA MTO-JIECHO MPHIIOKUMA B PEalHa JUTHTATHA Cpea.
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3Ha4YeHUEeTO Ha y4eOHHUTE OOEKTH 3a MEPCOHATM3UPAHOTO OOydYEeHHE ce ChCTOM B TOBA, Y€ Te
Ch3[IaBaT BB3MOKHOCT 33 M3TpaXJaHe Ha WHAWBUAYaJeH Y4eOCH IbT CIOpE] peaTHUTe
notrpeOHOCTH Ha oOywaemus. Korato cucremara pasmonara ¢ OHOIMOTEKa OT Malikd, 100pe
ONHCAaHU U CBBP3aHH C KOHKPETHU KOMIETEHLUU OOEKTH, TSI MOXKE Jia MoAOHpa TOYHO OHE3U
pecypcu, KOMTO ca HEoOXOAMMH 3a TpeofosisiBaHe Ha ycraHoBeHM nedumuru. Taka ce
IPeOIONSIBAT OTPaHWYCHHUATA Ha YHU(DUIUPAHOTO OOy4YeHHEe, MPH KOETO BCHYKH OO0ydaeMu
IpeMUHaBaT Ipe3 €JHa W ChIlla IOCIEeJI0BATEIHOCT HE3aBHUCHUMO OT CBOSITa IpEABAPUTEIHA
noaroroBka. Ilo To3m HaumH ydeOHHTE OOEKTH C€ IMPEBPBIIAT B OCHOBEH MEXAaHU3BM 32
peanu3upaHe Ha aJalTHBHOCT, 'bBKABOCT U MO-BHCOKA €()EKTUBHOCT Ha O0YUYUTEITHHSI ITPOLIEC.

1.2.4 Cucremu 3a ynpaBjieHHe U OIIEHKA HA KOMIIETEHI[UNTE

B ycnoBusita Ha mudpoBa TpaHnchopmanus U HEMPEKHCHATO MPOMEHSINN Ce W3UCKBAHUS KbM
3HAHUATA U YMEHUATA Ha CITYXXHUTEIUTE, CACTEMHUTE 32 YIIPABJICHUE U OIICHKA Ha KOMITCTCHITUUTE
npunoOMBaT BCE MO-TOJISAMO 3HAYCHHWE KATO TEXHOJNOTMYHA M METOJOJIOTMYHA OCHOBA 32
IUTaHMpaHe, MPOCiesiBaHe M Pa3BUTHE HA YOBEHIKUS KamuTal. TsSXHAaTa OCHOBHA pOIsi € Ja
OCHTYPSAT BpPB3Ka MEXAY CTPATETHYCCKUTE IIEJIM HA OPTraHU3alusATa, H3UCKBAHUATA KbM
KOHKPETHHUTE JUThKHOCTH U PEATHOTO HUBO HA MOATOTOBKA HA OTJEITHHS 00y4aeM I CITYKUTEI
[9]. 3a pasnuka OT TPaAUIIMOHHUTE CHUCTEMH 3a YIIpaBJIeHHE HAa OOYYEHHMETO, KOUTO YECTO ca
HACOYCHH IIABHO KbM TPEJOCTaBsSIHE Ha ChABPKAHUE M OTYMTAHE HA IPEMHUHATH KYypPCOBE, TE3U
CUCTEeMH TIOCTaBIT BBB (POKyca camara CHOCOOHOCT 3a e(pEeKTHBHO U3MBIHCHHE Ha
npodecuoHaTHu 337]a4u ¥ HEMHOTO Pa3BUTHE BHB BPEMETO.

Ot ¢yHKIIMOHATHA TIEAHA TOYKA TE3M CHCTEMH ToAanomaraT JAepuHHpaHeTo Ha
KOMITIETEHTHOCTHH MOJICJIH, OIMCBAHETO HA W3HMCKBAHMATA 33 PA3IMYHU POJH W JITHKHOCTH,
NU3TPAKIAHCTO HAa MHAWBUAYAIHU HpO(l)I/IJII/I, HU3BBPHIBAHCTO HAa OLUCHKHU U ITPOCICAABAHCTO Ha
Hanpeabka. [1o TO3W HAUYMH Te Ch3JIaBaT OCHOBA 32 CPAaBHEHHE MEXIY JKEJIAaHOTO M PEATHOTO
ChCTOSIHME Ha oOyJyaemusi W 3a HWACHTHUIMpaHE Ha ACPUIIMTH, KOUTO CjeaBa aa Obaar
MPEOI0JICHH upe3 o0yueHue wiu Apyru Gopmu Ha pa3BuTHE. ToBa T MpaBU 0COOEHO BAXKHU B
KOHTEKCTa Ha TMEePCOHAIM3UPAHOTO OOyYeHHEe, KBIAETO € HEOOXOAMMO ChABPKAHUETO U
oOyJuTeHaTa IbTEKa Aa ObAAT OOBBP3aHU C KOHKPETHU MOTPEOHOCTH, a HE J]a CE€ MPEIOCTaBsT
10 YHU(DUIIUPAH MOJIEI.

CrnenoBaTenHO CUCTEMHTE 3a YIpABIEHHE U OLEHKAa Ha KOMIIETEHIMUTE MoraT jaa ObaaT
pas3riekaaHu KaTo KIIOYOB MHCTPYMEHT 3a MpEeMUHaBaHe OT (OPMaIHO aJMUHUCTPUpPAHE Ha
o0y4yeHHEe KbM peaHO YINpaBJICHHWE HAa Pa3BUTHUETO. Te Ch3AaBaT YCIOBHS 32 IMO-TIPELHU3CH
aHaM3 Ha MNOTPEOHOCTHTE, MO-OOEKTUBHO OICHABAaHE M TMO-J00PO CBHOTBETCTBHE MEXKITY
M3UCKBAaHUATA Ha pabOTHaTa cpela M BB3MOXKHOCTUTE Ha oOydyaemus. B To3m cMucea te ca
CBIIECTBEH €IIEMEHT OT M3TPaKIAHETO Ha CHBPEMEHHHU CpPEel 3a KOMIETEHTHOCTHO 0a3upaHo U
NEePCOHAIU3UPAHO O0yUCHHUE.

1.2.5 Cucremu 3a ynpasJjieHHe Ha 3HAHUETO
B cbBpemMeHHaTa IuruTanHa cpeia 3HaHUEeTO Ce YTBBbPXKIaBa KaTO CTPATErMuecKu pecypc, KOMTo
MMa MPSKO 3HaYeHHUE 3a KOHKYPEHTOCIIOCOOHOCTTA Ha OPraHn3alluuTe, KaYeCTBOTO HAa B3EMAHUTE
pelIeHrs U Pa3BUTUETO Ha YOBEHIKUS KaluTal. B TO3M KOHTEKCT CHCTEMHTE 3a yIIpaBJIEHHE Ha
3HAHMETO 3aeMaT BAaXXHO MACTO, Thi KaTO OCUIYypsBAaT MEXaHU3MH 3a Cb3/laBaHE, CbXpaHsIBaHE,
CTPYKTypHUpaHe, CIOJENIHE M MOBTOPHO W3MOJ3BaHE HA 3HAHUS B PAMKUTE HAa OpraHHU3alusITa
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[10]. TaxHOTO 3HA4YEHHE € OCOOEHO TOJSIMO B CpPEeld, B KOUTO OOY4YEHHETO, MpodhecnoHaTHOTO
pa3BUTHE U YNPABICHUETO HAa KOMIIETEHIIMH Ca B3aMHO CBbP3aHHU MIPOLIECH.

3Ha4YCHUETO HA CHCTEMHTE 32 YIIPaBIICHHE Ha 3HAHUETO 32 00yUEHHETO ce MPOsBSIBA Hal-CHITHO B
TSAXHATa CHOCOOHOCT Ja OCUTYpSABAT HANSKAHA W CTPYKTypHUpaHa OCHOBA 3a Ch3JaBaHE H
aKkTyanu3upaHe Ha OOY4YMTEeNHO ChAbP)KAHUE, 3a MOJANOMAaraHe Ha CaMOOOYYeHHETO U 3a
CBBbp3BaHE Ha OOYUMTEITHUTE PECypCH ¢ KOHKpETHH KommereHInu. KoraTo 3HaHHeTO € mo0pe
OpPTraHU3MPAaHO U OIMKMCAHO, TO MOXE MO-JIECHO Jia ObJe M3MOI3BaHO 3a pa3paboTBaHe HA y4yeOHU
o0ekTH, 3a oOorarsiBaHe Ha OOYYHTEIHUTE MPOTPaMH M 3a MPEJOCTaBSIHE Ha ChIbpIKAHUE,
chOOpa3eHo ¢ MOTPEOHOCTUTE HAa KOHKPETHW TPYNMU WIW OTAETHU oOydaemu. [lo To3m HauumH
CHUCTEMHTE 3a YIPABJICHUE Ha 3HAHHMETO CE MPEBPHIIAT B €CTECTBCHO IOMBIHCHHE KbM LMS
m1aTGopMHUTe U CHCTEMHUTE 32 YIIPaBJICHUE HA KOMIIETCHIINU.

Bbrpeku cBouTe npeauMCcTBa, TE3U CUCTEMHU Ca CBBP3aHU U ¢ peauna npeausBukarencrsa. Cpex
TSIX CE€ OTKPOSABAT HEEAHOPOJHOCTTA HA HM3TOYHHUIIUTE, TPYAHOCTUTE MPH MOIAbpP)KAHE HA
AKTYaTHOCT M HAJCKJIHOCT Ha ChAbPKAHUETO, HEOOXOAUMOCTTA OT MHTETpaIis ¢ O0OYyUUTEITHU U
KOMIIETEHTHOCTHU CHCTEMH, KaKTO M HyXkJaTa OT OpraHU3allMOHHA KYyJITypa, KOSATO HachbpyaBa
CIOJIENISIHETO Ha 3HaHWe. ToBa Moka3Ba, 4e yCIEIIHOTO YyIpaBJICHUE HA 3HAHUETO M3MCKBA HE
CaMo TEXHOJIOTHYHA UHPPACTPYKTYPA, HO U SICHU TPOIIECH, TTPABUIIA U MOTHUBAIIHS 32 YIaCTHE.

CrnenoBaTenHo CHCTEMHTE 3a YIPABICHUE HAa 3HAHUETO MOrar Ja ObJaT pasrieKIaHu Karo
Ba)XEH KOMIIOHEHT OT ChbBpeMEHHaTa IudpoBa oOpa3oBaTeliHa W OpraHU3allMOHHA cpenpa. Te
HOJTIOMaraT He caMO ChXpaHSIBaHETO U 0OMeHa Ha MH(OpMalLUs, HO U Ch3JaBaT OCHOBA 3a I0-
epekTHBHO 00y4YeHHe, 3a MU3MOI3BaHEe HAa HATPYIMAHUS ONMUT M 3a 0OBbp3BaHE HA OOYyUYUTEITHHUTE
pECYPCH C DPA3BUTHMETO HA KOMIETEHLMH. B TO3M CMHUCBHI T€ MMAaT CBLIECTBEHA pOJISI IPH
U3TPAKIAHETO HA MEPCOHANN3UPAHU U TaHHU-OPUEHTUPAHU O0YyUHUTEITHH PEIICHUS.

1.2.6 Cob3naBaHe HA 00YYHUTEJHO ChAbPKAHUE

Cp31aBaHeTo Ha OOYYMTEIHO ChIbP)KaHUE € CHIIECTBEHA YacT OT ChbBPEMEHHOTO €JIEKTPOHHO
oOyuyeHue, Thil KaTo OT HErOBOTO KAa4eCTBO, CTPYKTYypa M MPHUIOKHUMOCT 3aBUCH €(DEKTUBHOCTTA
Ha 1enus oOyuuTesneH mpoiiec. Pa3BuTHeTo Ha OHJAliH W cMeceHuTe GopMu Ha OOydYEHHE,
ocobeno cnen manaemusita or COVID-19, 3acunmu HeoOXoauMocTTa OT pa3paboTBaHE Ha
U(PPOBU peCcypcH, KOUTO Jla OCUTYpsBaT HE CaMO JOCTBIl 0 3HaHUS, HO U YCIOBHUS 3a
IPAaKTUYECKO MPUIOKEHUE, aKTUBHOCT HAa 00y4aeMus U U3MEPUMOCT Ha pesyartature. OcoOeHo
OTYETIMBO Ta3W HEOOXOAMMOCT c€ MpOsBABa B OOJACTH KAaTro W3KYCTBeH HHTenekT [11],
KOMITIOTBPHO NPOrpaMUpaHe U MaTeMaTHUYECKO MOJIEIMpaHe, P KOUTO O0yYEHHETO cClieBa Ja
ChueTaBa TEOPETUYHA IOJrOTOBKA, YIPAXKHEHUS U MPOBEpKa Ha NOCTUTHATOTO HUBO. ToBa BoIU
JI0 HapacTBAIlO0 ThPCEHE HA Ka4eCTBEHH EJIIEKTPOHHHU PECYpPCH — TEKCTOBH, BH3YaJIHM, BUJCO U
UHTEPAKTUBHU — KOUTO Ja MOraT Ja ce U3IO0JI3BaT B PA3IMUYHU OOYUUTEIHHU clieHapuu [12].

B KOMIETeHTHOCTHO OpHUeHTHpaHaTa 00yuuTeNHa Cpe/ia Ch3AaBAHETO Ha ChAbpPYKAHHUE HE Cle/Ba
Jla ce pasrIek/Ja KaTo CaMOCTOSITeIHA TeXHUYECKa JIEHHOCT, a KaTo MpOIeC, MPSIKO 0OBBp3aH C
nenute Ha OOydYeHHETO W ¢ TpeABapuTenHo jaeduHUpaHuTe KommeTeHTHocTu. Crnen
U3TPaKIAHETO HA KOMIETEHTHOCTHHS NPOoQui 0O0yUUTEITHUTE MaTepHaIn ce pa3padoTBaT Taka,
4Ye Ja ChOTBETCTBAT HAa KOHKPETHUTE KOMIICTCHIMM, KOMTO TpsiOBa ma Obmar paszButu. HoBu
KypcOoBe M MOIYJIH 3a MHKPOOOYYEHHE Ce€ Ch3AaBaT uYpe3 HHCTPYMEHT 3a Cb3/aBaHe Ha
ChIbpKaHNe, KaTO BCEKM OOEKT Ha 00ydyeHHe ce MapKHUpa ¢ KOMIETEHTHOCTUTE, KOUTO LIENU Jia
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pasBue. [1o TO3M HAUYMH CHABPKAHUETO NPUIOOMBA MOJYJICH U IIEJICBO OPUCHTHUPAH XapakKTep, a
OTICTHUTE Y4YeOHW EJIeMEHTH MoraT Jaa ObJaT W3MOJA3BaHU KAaTO 4YacT OT TO-IIMpPOKa
HepCOHAIM3MpaHa 00y4IUTEIHA Iporpama.

Hapen ¢ Al-renepupanute eleMeHTH, Ba)KHO MSCTO 3aeMaT U MYJITHUMEIUNHUTE PECYPCU, KOUTO
[OBMIIABAT AHTAKUPAHOCTTAa M MOJIOMAraT YCBOSIBAHETO upe3 IMo-O0oratd ¢opmMu Ha
npencTaBsiHe. B oOyuuTenHOTO chAbpKaHHe MoraT Ja ObJaT BKIIOYEHU BHJIEO YPOIIH,
CHMYJIalli¥U, aHUMAalli{ ¥ CHEHApHH 3a posieBU UTpH. Te3u hopMu ca 0coOEHO MOIXOASIIH MIPH
pa3BUTHE HAa KOMIIETEHIIMM, KOUTO M3UCKBAT HE CaMO 3HAaHUE, HO W IOBEJCHHE, NpELEHKA U
peakius B KOHKpeTHa cuTyalus. Hanpumep KOMIETEeHTHOCT Kato ,,Y IpaBlieHHe Ha KOH(PIUKTH
Mo3Ke J1a ObJie pa3BUBaHa Ype3 CUMYJIALlMOHHU UTPHU, CBbP3aHU C BOJICHE Ha TPYAHU Pa3roBOPH C
KIMeHTH. Taka 00y4eHHeTo ce OpUEHTHPA KbM MPAKTUUECKO MPHIIOKEHHE U KbM MOJIETTUpaHe Ha
peayiHu mpodecnoHalHU CUTYalluH, a He caMO KbM BB3IIPOU3BEXKIaHE Ha HH(DOpMaLIHSL.

Cp3naBaHeTo Ha OOYYHUTENHO ChABP)KAHUE € TSCHO CBBP3aHO M C M3IMOJI3BAHUTE TEXHOJIOTUYHU
cpeacrBa. ABTOPCKHTE CHUCTEMHM OCUTYpsIBaT cpeja 3a pa3paboTBaHE Ha  KypCOBE,
MHUKPOOOYUYHMTEIHU MOAYJIU U OLleHbUHH eneMeHTH. LMS mnardopmara opranusupa 1ocTbia 10
ChIbP)KaHUETO, Bpb3KaTa My C MOTPEOUTEIICKUTE pOJU, MPOCIEASBAHETO Ha Halpeabka Hu
ympaBiieHueTo Ha oOyuntennus nporec. [logapsixkkara Ha ctannaptu kato SCORM u xAPI [13]
Chb3/laBa YCJIOBHMA 3a CBBMECTMMOCT C BBHIIHM pecypcd U 3a cbOMpaHe Ha [aHHU 3a
oOyunTenHara akTUBHOCT. CaMUSIT MHCTPYMEHT 3a Ch3JaBaHE HA ChIbpXKAHHE € MpeAHa3HAuYeH
3a IpOEKTUpPaHe U pa3paboTBaHe Ha OOYUYMTEITHU MaTepHaliv, MPSKO CBbP3aHU C MOJEINUTE HA
KOMIIETEHTHOCT, KaTo JlaBa Bb3MOKHOCT 3a Obp30 Ch3/1aBaHE Ha KYpCOBE U MUKPOOOyUYEHHE U 3a
ABTOMATUYHO TEHEpPHpaHE Ha YacTU OT ChIAbP)KAHUETO Ype3 HMHTerpupaHa HU3KyCTBEHA
uHTeUreHTHOCT [14]. Tlo TO3M HauMH mpouechT Ha pa3paboTBaHE HA YUYECOHH MaTepHalld ce
BIIUCBA B TO-IIUpOKa WHPPACTPYKTypa, KOSATO OOeAUHSIBA ChIbp)KAHUE, YIpPaBICHUE,
pociesiBaHe U MepCOHATN3alUs.

CrnenoBarenHO Cb3/1aBaHETO Ha OOYYMTEIHO ChABPKAHHE B YCIOBUSATA Ha EJIEKTPOHHO H
KOMIIETEHTHOCTHO 0a3upaHo oOy4eHHE U3MCKBAa ChUeTaBaHE HaA IIelaroruyecka JIOTHKa,
TE€XHOJIOTMYHA I'bBKAaBOCT U BBb3MOKHOCTH 3a aBToMaru3anus. Bxmousanero Ha Al-renepupann
TEKCTOBE, BBIIPOCH, TPa@UKU M WHTEPAKTUBHHU EJIEMEHTH, KaKTO M HM3IMOJI3BAaHETO Ha BHJEO,
CUMYyJIAllM¥, aHUMAIlMM U pOJIEBU CIIEHApUM, pas3llIMpsiBa OOXBaTa HAa Y4YyeOHHUTE pECcypcH U
NOBUINIABA TAXHATa NPWIOKHUMOCT. Koraro Te3m pecypcu ca CBBbpP3aHU C KOHKDETHHU
KOMIIETEHLIMM U CE YIPABJIABAT YPE3 MOAXOMALU CUCTEMH, CE Ch3/1aBaT yCIIOBUS 3a U3TPAXKIAAHE
Ha TEPCOHAIM3MPAHH OOYYHTEIHHM NPOTpaMH, OPHUEHTUPAHU KbM pEATHUTE MOTPEOHOCTH H
HarpeabKa Ha 00yyaeMHuTe.

1.2.7 Kuaacupukanus Ha OHJIAMH KypcoBeTe 32 00y4eHue
OmniylaiiH KypcoBeTe€ M JAUTMTAIHUTE OOYYMTEIHM MaTepualld ce YTBBPXKJABaT KATO OCHOBEH
1oJX0/1 32 00yueHHe Ha CTYACHTH, CIIy>)KUTEIIM U Bb3PACTHH 00y4aeMH B KOHTEKCTA Ha YYEHETO
npe3 uenus kuBoT. Cpes; OCHOBHUTE MIPUUYMHY 3a IHPOKOTO UM Pa3sIpPOCTPAHEHUE C€ OTKPOSBAT
ONTUMHU3AIIMATA HA BPEME U pa3Xo/id, Mo-100paTa OpraHu3anus npyu o0ydeHre Ha roJIeMu Ipynu
U BB3MOXHOCTTA 3a CTAHJIAPTHU3MPAHO NPENOCTaBsHE Ha ChbAbpkaHue. [lopagu ToBa KakTo
dopmanHuTe 00pa30BATENHM MHCTUTYLUH, Taka U He(QOpMaJHUTE OOYUYMTEIHH CTPYKTYpH
MOCTENIEHHO MpEeHAaco4BaT IMPaKTUKA U PECypcd KbM JUCTAaHIMOHHU (OpMHU Ha OOyYeHHeE.
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EnextponHoTO 00yueHMe ce pa3BHBa JUHAMHU4HO, a naHaemusra or COVID-19 nombianutenHo
YCKOpsIBA TUTHTAIH3aNUATa HAa 00pa30BaTEIHNTE MPOIECH W Hajlara MacoBO NMPEMUHABAHE KbM
o0ydeHHe B €JIEKTpOHHA cpena. YCIOpeIHO C TOBa CE paslIMpsiBa M Ma3apbT HA MAacOBHUTE
oTtBopeHu onsaiiH kypcose (MOOC) [15], a uudpoBarta Tpanchopmauus HaBIu3a U B OU3HEC
cpena, BKIIOYUTETHO B OTPACIH, B KOUTO MOJOOHH PEHICHHsS JOCKOPO ca OMIIM BB3IPHEMaHU
KaTO TPYIHO MPHIOKUMH.

EdexTuBHOTO BHEIpsIBaHE HA €IEKTPOHHOTO 0OydeHHe OOMYaifHO Ce OCHOBaBa HA TPU OCHOBHU
rpynu copryepHu pemeHus. Ha mbpBo MscTO € cucremara 3a yrpasiieHne Ha o0ydyenuero (LMS)
[16], upe3 KOSATO ce aAMHUHUCTPHUPAT MOTPEOUTETH W POJIH, MPEAOCTaBA CE€ ChIBPKAHHE M CE
npociensBa HamnpeabkbT. Ha BTOpo MsACTO ca cUCTEeMHUTE 3a CHUHXPOHHO BHJIEO- U
aymoo0y4YeHre OT THIA ,,BUPTyajdHa KiacHa ctas™ [17], KOUTO ocHUTypsiBaT B3aWMOJCHCTBUE,
OJIM3KO /10 TOBa B TPaJMILIMOHHATA ayAUTOpUs. TPETUIT BaKeH KOMIIOHEHT ca MHCTPYMEHTHUTE 3a
paszpaborBane Ha nudpoBo ydeOHO chabpxkanue (Authoring Tools) [18], xouto mo3BosABAT
Ch3/laBaHe, aKTyalM3MpaHe U MOBTOpHA ymoTpeba Ha ydueOHM pecypcu. B Tazum TexHoiornyHa
cpeda MOHSITHUETO ,,0HJIAWH Kypc' ce OKa3Ba TPYJAHO CTaHAAPTU3UPYEMO, ThH KaTO ChIECTBYBAT
MHO’KECTBO BapUaHTHU B 3aBUCUMOCT OT HaYMHA Ha MPOBEXAaHe, N3II0JI3BAHUTE MEJIUH, CTEIIEHTa
Ha MHTEPaKTUBHOCT U MTOJIX0Ja KbM MHCTPYKIIMOHHUSA an3aiiH [19].

Enna oT ocHOBHUTE KiIacH(UKallMU Ha OHJIAWH KypCOBETE € CIOpe]l METo/a Ha MpoBexaaHe. B
Ta3W Tpymna ce pa3rpaHuyaBaT CUHXPOHHH, aCHHXPOHHU U cMeceHH (opmu. CHHXPOHHUTE
KypcoBE€ c€ TMpOBEXKJIAaT B pEaJHO BpEeME€ U M3UCKBAT €IHOBPEMEHHO NPHUCHCTBUE Ha
npenojiaBarel M oOydyaeMH BBB BHpPTyalHa cpeaa. Te ocurypsiBaT HENOCpEICTBEHA
KOMYHHKaIMsl, Obp3a oOpaTHa Bpb3Ka U M10-BUCOKA CTENEH HA B3aUMOJAEHCTBUE. ACUHXPOHHUTE
KypCOBE€, OT CBOS CTpaHa, MPEJOCTABST MO-TOJISIMAa I'BbBKABOCT, Thil KaTo 00ydaeMHAT MOXE Ja
IpeMUHaBa Ipe3 ChABPKAHMETO B ynoOHO 3a Hero BpemMe u Temno. CMmeceHute ¢Gopmu
KOMOMHHMpAT NpeIuMcTBaTa M Ha JiBaTa IMOJAXOJA, KaTO ChYeTaBaT CAMOCTOSTEIHAa paboTra C
IUIAHUPAHU CECHM 3a CHHXPOHHO B3aumMojeicTBue. Tasm kinacudukanus € oco0eHO BaxHa,
3alI0TO MMa IMpPSIKO OTHOIIEHHE KbM OpraHu3alusATa Ha OOYy4YEeHHETO, HAaTOBAPBAHETO Ha
o0yyaeMus U Bb3MOXKHOCTHUTE 3a I1€PCOHATN3ALIMSL.

OmnnaifH KypcoBeTe Morar Ja ObJaT pa3rpaHUYeHH M CIOpel CTpyKTypara U oOxBaTa Ha
ChIbpKaHueTo. B Ta3um Hacoka ce HaONIOJABaT KAaKTO ILSJIOCTHH KYypCOBE C MO-TOJISIM 00eM U
SCHO JepUHMpaHa TMporpaMa, Taka M I0-KpPaTKU MOJAYJIM, MHUKPOOOYUYUTETHH EAWHUIU U
CaMOCTOSITEJIHU JUTHTAIHU pecypcH. [lo-romemure KypcoBe ca NOIXOAALIM 3a CUCTEMAaTHYHO
YCBOSIBaHE HA 3HAHUS U YMEHHS B PAaMKHTE Ha MO-IIMPOKA TeMaTHU4YHa 00JIACT, JOKATO KPATKUTE
u (okycupanu ¢gopmu moamomaraT ObP30TO OBIAJIABAHE WIM 3aTBbpKIaBaHe Ha KOHKpETHA
teMa. IMEHHO Ta3u I'bBKaBOCT IMO3BOJISIBA OOYYEHHETO Ja ObJIe ChbOOPa3eHO C pa3IuyHU LEIH,
Pa3IMYHO HAYAJIHO HUBO HAa 00y4YaeMHUTE U PAa3TUYHU MPO(ECHOHATHNA TOTPEOHOCTH.

Hpyra ceiiectBeHa Kiacu(UKamus € CIOpel CTENeHTa Ha HWHTEPAKTUBHOCT M HayMHA Ha
Ipe/CTaBsHE Ha ChABpKaHUMETO. YacT OT OHJAlH KypCcOBETE ca W3TPaJIeHHu MPEIUMHO BBPXY
TEKCTOBH M BU3yaJTHU PECYpPCH, TIOKATO JAPYTH BKIIOUBAT BUJICO, TECTOBE, CUMYJIAIINH, TUCKYCHH,
MPAKTHYECKN 3a/1adll M MHTCPAKTUBHH y4eOHU oOekTu. KoNKoTO To-BHCOKAa € CTeneHTa Ha
MHTEPAKTUBHOCT, TOJKOBA MO-TOJEMHU Ca Bb3MOKHOCTUTE 3a aKTUBHO Y4YacTHE, CAMOIIPOBEPKA U
aZlanTHUpaHe Ha y4eOHUS MPOIeC KbM MOBEJICHUETO U Hampeabka Ha oOydaemus. OT Ta3u rieaHa
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TOUYKa pazHooOpa3ueTo Ha GopMaTUTE HE € CaMO TEXHOJOTHYEH BBIPOC, a GaKTop, KOUTO BiIHsIe
MPSIKO BEPXY €(hEKTUBHOCTTA HA O0YYCHHETO.

ChIIeCTBEHO 3HAYCHHE MMa M KJIacH(PUKAMITA CIIOpE] IiejieBaTa ayAuTOpUs U KOHTEKCTa Ha
npuioxenue. Hsxon oHmaiiH KypcoBe ca OpHUEHTHUPAHH KbM (OPMATHOTO OOpa3OBaHHE, APYTU
KbM KOPIIOPAaTUBHO OOydeHUe, a TPETH KbM MacoBa OTBOPEHA ayauTopus, kakto e mpu MOOC
moaenute [15]. Paznuuusra Tyk 3acsraT He caMo Maraba, HO 1 HaYWHa Ha OpTaHu3alus, HUBOTO
Ha TpeaBapUTEIHA TMOATOTOBKA, CTEMEHTA Ha CTAaHAApPTU3AlMS U O4YaKBaHUTE pe3yiratu. B
KOpPIOpaTUBHA Cpela YECTO C€ ThPCHU MO-TSCHA BPb3Ka MEKIY ChIBPKAHUETO M KOHKPETHHU
KOMIICTCHIINM, POJIM W OPTraHU3AIMOHHHW IIeJI, JOKaTO B MAacOBUTE OTBOPEHU KYpPCOBE
JOMUHHUPAT JOCTBIIHOCTTA U IIMPOKUAT 00XBaT Ha 00y4aeMHUTE.

CnenoBarenHo KinacupuKanusATa HAa OHJIANH KypcoBeTe He ¢ (OPMATIHO pasJelsiHe Ha
Pa3sHOBUJHOCTH, a HEoOXoJuMa OCHOBa 3a paz0upaHe Ha pa3HOOOpasHMeTo OT MOJENU B
€IIEKTPOHHOTO oOydeHue. Ts TOKa3Ba, 4e OHJIAWHH OOyYeHHETO HE MPEJCTaBIsBA €IWHEH H
enHoTurieH (opmaT, a CHCTeMa OT Pa3jIMYHU PEIICHHs, KOMTO C€ pa3jinyaBaT M0 METOJ Ha
IPOBEXJaHe, CTPYKTYpa, CTENEeH Ha HMHTEPAKTUBHOCT, TEXHOJOTHMYHA pealu3alus U LejeBa
ayautopus. VIMeHHO ToBa pazHOOOpasue Ch3laBa MPEANOCTABKH 3a MO-T'BBKABO IJIAHWPAHE Ha
OOyUYHTENTHHSI TPOIEC M 3a U3rPakKIaHe HAa NEPCOHANM3MPAHH OOYYHTEIHHM TPOTPAMH,
Ccb0oOpa3eHM ¢ KOHKPETHUS PO U MOTPEOHOCTH Ha 0OydaeMHuTe.

1.2.8 Ilepconanmu3anus Ha 00y4YUTEJHHUTE MPOrPaAMH

[lepconanu3anusara Ha OOYYMTEJHUTE MpPOrpamMH MpPEACTaBiIsBa MPOLEC Ha aJalTHpaHE Ha
CBIBPIKAHUETO, MOCIEJOBATEIHOCTTA, CI0KHOCTTa M HAa4MHA Ha IPEJACTaBsIHE HAa OOY4YEHHETO
CIPSIMO XapaKTepUCTUKHUTE Ha KOHKpeTHUs1 oOydaeM [20]. 3a pa3nuka OoT TpaAULUOHHUSA TOIXO,
Opy KOMTO BCHYKM Y4YaCTHUIM NpPEMHUHABAaT Ipe3 €JHa M Chlla OOyuyHuTeaHa mporpama
HE3aBUCHMO OT CBOETO HAYaJIHO HHUBO, ONUT U NEPHUIHUTH, IPU NEPCOHATU3UPAHOTO 00yUYEeHHUE Ce
OTYUTA MHAMBUIAYAIHUAT Npoduia Ha oOydaeMus M Ha Ta3d OCHOBA CE€ M3rpaxJa MOAXOJAIIa
yueOHa nmpTeka. [lepcoHanu3anusra ciae10BaTenHO HE € caMO TeXHHYECKa Bb3MOKHOCT 3a U300p
Ha OT/IEJTHU PECYPCH, a LSIIOCTEH METOJOJIOTMUECKH TOIXO/I, IIPU KOUTO 00y4aeMHST U HEroBaTa
pearHa noTpeGHOCT OT pa3BUTHE 3aeMaT LIEHTPATHO MSCTO.

HeoOxomumocTTa OT TiepcoHanu3aius Mpou3Tuda ot (akra, ye 00ydaeMHUTE HE MPEICTABISBAT
XOMOTeHHa Tpyma. Te ce pa3nuyaBar Mo NMPeIBApUTEIHN 3HAHHS, TPOPECHOHATICH OIHT, TEMIIO
Ha YCBOsIBAHC, MOTUBAalWs, KOTHUTUBHU OCO6CHOCTI/I W KOHTCKCT Ha NPUJIOKCHHUC HA 3HAHUATA.
[lopagu TOBa mMpenOCTAaBIHETO HA €JHAKBO CHABPKAHME HA BCUYKH YE€CTO BOAM A0 HHUCKA
e(EeKTHBHOCT: 3a €THH O0YyYEHHETO Ce OKa3Ba MPEKAJICHO €JIEMEHTApHO, 32 JPYTrd — MPEKaJICHO
CIIO)KHO, a 3a TPeTH — YaCTUYHO HEpeNeBaHTHO. VIMEHHO 3aTroBa MEpCOHATHM3AIMATA CE
pasriiexia Kato Heo0X0ouMa CThIIKa KbM MOBHINIABAHE HA PENIEBAHTHOCTTA U PE3YATATHOCTTA HA
€JICKTPOHHOTO O0yUYeHHe.

Peanusupanero Ha nepcoHaIM3MpaHO OOyYEHHE H3HUCKBA ChIVIACyBaHE MeEXAy Y4eOHOTO
ChIbpKaHNE, MEXaHU3MHUTE 3a OIICHABAaHE U npoduia Ha o0yyaemus. 3a Ta3H LN ChIAbPKAHUETO
ce JEKOMIIO3Mpa Ha Mallku OOyYMTENHM OOEKTH, KOUTO C€ OMHCBAT 4Ype3 KOMIIETCHIIHH,
00BBP3BAT CE MOMEXK/Y CH, IOIBJIBAT CE C KOMIIOHEHTH 3a OLIEHKA M aHaJIu3 U Ce MPEJOCTaBAT Ha
0a3a u3rpajseH koMmmneTeHTHocTeH npodui. I1o To3n HaYMH MepcoHANIM3aUATa HE CE CBEX/Aa JI0
eIHOKpaTeH M300p Ha pecypc, a ce MpeBpbhlla B JWHAMUYEH IPOLEC, B KOUTO pa3NIuYHUTE
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€IeMEHTH Ha OOY4YeHHEeTO Morar Ja ObJaT MmoAOUpaHU W KOMOMHHpPAHU CIOpPEN TEKYIIOTO
CHhCTOSIHUE U HallpeabKa Ha 00y4yaeMusl.

EdexTuBHaTa nepcoHanu3anus npeanoara no-BUcoka cTerneH Ha ¢popManusaius 1 UHTerpamus,
OTKOJIKOTO Ipe/ylaraT IIOBEYETO TPAIUIMOHHM pemieHus. 3a Jga ObAe  ch3JajeHa
nepcoHalM3upana OOydMTENHA Mporpama, € HEeoOXOAMMO Y4eOHOTO ChABPKAHHE Na Oble
pa3fesieH0 Ha MO-MajlKd €IWHUIM, ONUCAaHO 4Ype3 KOMIIETEHLMH M METaJaHHH, OOBBP3aHO C
MEXaHU3MHM 3a OIIEHKa W BKJIIOUYEHO B Cpe/a, KOSITO TMO3BOJISIBA JIMHAMUYEH TMOJI00p U
NOJIpeKJIaHe cropeq HHAWBHAyanHus npodun. Hapen ¢ ToBa ca Hanmuie W OrpaHUYCHHS,
CBBbP3aHU ¢ HEOOXOAMMOCTTA OT MO-100pO CTPYKTypHpaHE Ha ChIbP)KAaHUETO, M3rpaxkJaHe Ha
KOMIIETEHTHOCTHU MOJIEJIM, HAJIMYM€ Ha HAJACKIHM MEXaHU3MH 3a OIEHKA, I[10-BHCOKH
W3HUCKBaHUS KbM TEXHOJOTMYHATAa MHPPACTPYKTYpa U Ka4eCTBOTO HA JAaHHHUTE, BHPXY KOUTO Ce
OCHOBaBa MPOLIECHT.

Bonpeku Te3n orpaHuueHus MepcoHalIM3alusaTa Ha 00yUUTETHUTE IPOrpaMu ce oYepTaBa KaTro
€IHO OT Hal-NEepCHEKTUBHUTE HAIPABJICHUS B pPa3BUTUETO HAa CHBPEMEHHOTO EJIEKTPOHHO
oOyuenue. Ts ocurypsiBa mpexoj OT CTaHAAPTHU3UPAHH KbM aJalTUBHU M KOMIIETEHTHOCTHO
OpPUEHTUPAHU PEIICHUs U Ch3aBa MPEANOCTaBKU 3a MO-MPELHU3HO ChIVIaCyBaHE MEXy Ipoduia
Ha oOyyaemHsi, OYaKBaHHUTE PE3yNTaTH U IMPEIOCTaBIHOTO y4eOHO chabpxanue. [lopaau ToBa
MEepPCOHANM3AIMATA CIEe/IBa J]a C€ pasriexk/1a HE CaMO KaTo TEXHOJIOTMYHA BB3MOYKHOCT, a KaTo
OCHOBEH IIPHUHLIUII IPU MMPOEKTUPAHE HA ChbBPEMEHHU O0YUYUTETHH MPOTPaMH.

1.3 AxTyaJgHu npodjeMH NMPHU CH3AaBAHETO U YIIPaABJeHHEe HA NEPCOHAIN3UPAH
o0yuuTeseH MPoQUI HA CIYKUTEs

Cp3gaBaHeTo M YNPABICHUETO HA TMEPCOHATM3UpPaH OOyduTeNeH NpOopMII Ha CIYKUTEIS €
CBBHP3aHO C peanlla CbBPECMCHHU 3aTPYAHCHUS, KOUTO IMPOU3TUYAT KAKTO OT OrpaHHUYCHUSATA HA
W3MOJ3BaHUTE COPTYEpHH PEIIeHUs, Taka M OT clenudukara Ha OpraHW3allMOHHATa Cpeja.
HesaBucumo ot 3penoctra Ha e-learning TeXHOJOTHMUTE, IpakTHYeCKaTa pealu3alus Ha
MEpCOHATIU3UPAHO 06yquI/Ie 0CTaBa CJIOKCH IIpoLeC, TBU KaToO U3UCKBA CIHOBPECMCHHO OTUUTAHC
Ha MHAWBUAYAIHHUTC pas3jindyusgd MCEXKIAY O6y‘iaeMI/ITe, HaJIMYHUC Ha IMOAXOAAIO CTPYKTYPHPAHO
CbAbpKaHUEC MW KOOpAWMHALUA MCXKAY MHOXCCTBO TCXHOJOrMYHM MW OpraHu3alliOHHHA
KOMIIOHCHTH.

EnuH oT OCHOBHUTE MPOOJIEMH MPOU3THYA OT XETEepOreHHOCTTa Ha oOyuyaemute. CiIyKUTEIUTE
ce pa3auyaBaT 0 IpeJBapUTesHA MOJIrOTOBKA, NMpo(ecHOHaleH ONMT, TEMIO Ha YCBOSBAaHE,
CTpaTeruy 3a y4eHe W MOTHBAIMOHHH mpoduiu. ToBa mpaBu TPYAHO MPHUIIOKHM MOJENA, MPH
KOWTO BCUYKHU IIPEMUHABAT IIpe3 €/IHA U ChIIa MOCIEJ0BATEIHOCT OT ChIbPKAHKUE U CE 0YaKBa J1a
IIOCTUTHAT CXOOHU pe3ynrartd. llpm nmmca Ha Hajge)KIeH MEXaHU3bM 3a YCTAHOBSIBAHE Ha
HAYaJHOTO CHCTOSIHUE M Ha peajlHuTe NeUIUTH, NepCOHATU3alUATa OcTaBa (opMmaliHa U He
BOJIU JIO peajTHO MOBUIIaBaHe Ha e(h)eKTUBHOCTTA HAa O0YUYEHHUETO.

Jpyr BaxeH mpoOiieM € CBBp3aH C HM3TPakKIAHETO U MOMIbPKAHETO HAa KOMIETEHTHOCTHH
monenu. [lepconanusupanust oOyuurteneH Npoduia H3UCKBA HaJIUMYME Ha SCHO JAeUHUpaHU
11eJIeBM KOMITETCHIINH, HUBA HA OBJIQJIIBAHE M KPUTEPHUU 3a olleHKa. Ha npaktuka o6adye B MHOTO
OpTraHMW3aIliy JIUIICBA JIOCTaThYHO (HOpMaTM3MpaHa KOMIIETEHTHOCTHA paMKa WM TS HE €
CBbp3aHa MpPSIKO C OOY4YMTETHOTO CHABPKAHWE M C HHCTPYMEHTHTE 3a OlleHsiBaHe. ToBa
3aTPyAHSIBA CHIIOCTABSIHETO MEXAY KEJTAHOTO U PEATHOTO ChCTOSTHUE HA CIY>KUTENS U MPABHU T0-
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TPYIHO UACHTU(DUIIMPAHETO HA KOHKPETHHUTE ACPUIIMTH, KOUTO TpsAOBa aa ObIAT MPEOAOTICHH
ype3 oOydeHHE.

[lepconanm3anusTa € CHJIHO 3aBUCUMa M OT HAJMYMETO HA HAIEKIHH MEXaHW3MHU 3a OICHKA H
chOMpaHe Ha JaHHU. 3a Ja ce Ch3/IaBa U aKTyalln3upa oOyUUTEIHUIT Tpoduil, € HeoOX0AUMO J1a
CE€ M3MON3BAaT AMATHOCTUYHU WHCTPYMEHTH, PE3yJTaTH OT TECTOBE, JaHHU 3a IMOBEJACHUETO Ha
o0y4yaemusi, OIICHKH OT MPEKH PHKOBOJUTEIH WM IPYTW M3TOYHHIM Ha wHpopmanusa. Koraro
TE3W OaHHHW Ca HCIbJIHH, HCCBBP3aHU HIIM HCECAHOPOAHHU, CHUCTEMATAa HC MOXKC Oa HU3rpaau
JOCTAaThUHO TOYHA MPEJICTaBa 3a HYKIUTe Ha ciyxuTens. [lo To3u HaUMH epcoHaNn3ausiTa ce
3aTpy/HSBA HE CaMO OT JIUIICAaTa Ha ChIbp)KaHUE, HO U OT JIUIICAaTa Ha KAYeCTBCHH JTaHHH, BHPXY
KOWTO JIa CE OCHOBABA.

CepHo3HO TPEIU3BUKATEIICTBO CH3/1aBaT M TEXHOJIOTWYHHTE HM3UCKBaHWs. Peanmu3upaneTo Ha
HepCOHANM3UpaH OO0y4YHTeNIeH NMpoduia Mpearnosara MHTErpanus MeXTy pa3iuyHU CHUCTEMH —
1aThopMHu 3a yIpaBieHHe Ha 00y4eHHETO, aBTOPCKH WHCTPYMEHTH, CUCTEMH 3a yIpaBJICHUE Ha
KOMIIETEHIINH, aHAIMTUYHNA MOJYJIM M CPEICTBA 3a IpocieasBaHe Ha Hampeabka. Koraro tesm
cucteMH (YHKIMOHUPAT U30JUPAHO WM M3MOI3BAT Pa3IMyHU MOJEIH 32 JaHHU, Bb3MOKHOCTTA
3a U3rpakAaHe Ha IUIOCTEH M TMHAMHUUYeH Mpoduit Ha cirykuTens e orpanndeHa. CienoBaTeTHO
npoOJIeMbT HE € caMO B HAJMYMETO HA OTACITHH TEXHOJOTHH, a B OTCHCTBHETO HA JOCTATHYHO
no0pe cBbp3aHa u paboTelia MHppacTpyKTypa.

Hapen ¢ rexHonornynute (pakTopu 3Hau€HUE UMAT U OPraHU3aUOHHUTE ycinoBHsl. Ch3/1aBaHETO
Ha T[EepCOHANM3UpPaH oOOyuyuTeldeH NpoQWI H3UCKBA ChHIVIACYBAHOCT MEXJy LEJIUTE Ha
00y4eHHEeTO, MOJUTUKUTE 3a Pa3BUTHE Ha NEPCOHANA, POJISITA HA NPEKUTE PHKOBOAUTENN U
TOTOBHOCTTA HAa OpraHM3alMATA A3 MOJAbP)Ka aKTyaJHU JaHHU 32 KOMIIETEHLIUNUTE U HalpeabKa
Ha ciyxutenure. [Ipu nunca Ha TakaBa KOOpAWHALMA JOpU J0OpUTE COPTYEpPHH PELICHUS HE
MOraT Jla OCUI'YpST ITbJIHOLIEHHA NMEPCOHAIM3aLHUs, 3all0TO 00yuyeHHETO OCTaBa OTKBCHATO OT
pearHuTe pabOTHU MPOLECH U OT CTPATErMYECKUTE 1IeJIM Ha OpraHru3alusiTa.

CrnemoBaTelHO OCHOBHHUTE aKTyaqHU MpoOJieMHd TPU CH3IaBaHETO M YIPABICHUETO Ha
MePCOHANIM3UPAH OOyYHTENIeH POl Ha CIYKUTEIsT MOTaT aa ObaaT 00OOIIEHH B HSIKOJIKO
HAMpaBJICHUS: pa3IMuMsATa MEXay oO0ydaeMHuTe, HEAOCTaThbUHOTO CTPYKTypHpaHe Ha
CBhIBPKAHUETO, TPYAHOCTUTE Tpu (popManu3upaHe Ha KOMIICTEHTHOCTHUTE MOJICIH,
OTPaHUYCHUATA HA OIICHUTEIIHUTE MEXaHW3MH, BHUCOKHTE HW3HCKBAaHUS KbM KAdyeCTBOTO Ha
JAaHHUTE U H€O6XOI[I/IMOCTT21 OT HMHTCrpanmuda MCKAY pas3jirndyHd CUCTCMHU U OpraHU3allMOHHUN
npouecu. VIMeHHO Te3u 3aTpyAHEHUs 0OOCHOBaBaT HEOOXOIMMOCTTa OT pa3paboTBaHEe HA MO-
IUIOCTEH MOJIENI, METOOM M CO(TyepHH CpeACTBa 3a aHaIM3 Ha HyXJaTa OT OOydeHHe,
U3rpaXJIaHe Ha WHAWBUIYaJeH KOMIIETEHTHOCTEH MPO(HI M Ch3laBaHe Ha MEPCOHAIM3UPAHH
00y4YUTETHH MPOTPAMH.

14 MU3Boam

HaHpaBeHI/IHT AHAJIUTUYCH 0630p ITIOKa3Ba, (S B CbBpCMCHHATA o6pa30BaTenHa u
OpraHM3alliOHHAa Cpela BCE IIO-SCHO Ce Hajara HEoOXOAMMOCTTa OT IIPEMHHABaHE OT
CTaH,Z[apTI/BI/IpaHI/I KbM I'BBKAaBH, aAallTUBHHU M KOMIICTCHTHOCTHO OpI/IeHTI/IpaHI/I MOJICIIN Ha
06yquI/Ie. PaSFJ'IeI[aHI/ITe TCOPCTUYHU IMTOCTAHOBKHU M TCXHOJIOI'MYHU PCIICHUA IIOTBBPKAaBaT, Y€
CIIEKTPOHHOTO OOydYeHHE Be4Ye HE MOXE Ja ObJe pasrieKIaHO CcaMO Karo CpEICTBO 3a
NpEeIOoCTaBsIHE Ha ChIbpKaHUE B HUPPOB ¢GopMaT, a KaTo KOMIUIEKCHA Cpela 3a aHalu3,
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IUIaHUpaHe, pealu3upaHe M MpocielsiBaHe Ha HHAWBUIYAIHOTO pPa3BUTHE Ha OOydaeMHs.
OcobOeHo BaXHO MACTO B TO3HM IPOLEC 3aeMaT KOMIETEHTHOCTHHTE MpOodWiIN, aHATU3bT Ha
HyX/JaTa OT oOydeHue, yuyeOHHWTE OOEKTH, CHCTEMHTE 3a YIpaBlIeHHE Ha KOMIICTCHLUU H
CHCTEMHTE 3a yIpaBJeHHE Ha 3HAHMETO, Thi KaTO MMEHHO T€ Cbh3/1aBaT OCHOBATA 3a MO-TOYHO
ChIJIaCyBaHE MEXIy H3MCKBAHUATa Ha NpodecHoHaTHATa cpela M PeaTHOTO ChCTOSHHE Ha
oOyJaemure.

Or o030pa ce YyCTaHOBsIBa, Y€ KOMIETEHTHOCTHHMAT TIOJIXOJl TIPEIOCTaBsd MOAXOIIIA
METOJIOJIOTHYHA paMKa 3a MPEOoJIONIIBaHe HA OTPaHUYCHHATA HA TPAAUIIMOHHOTO oOyudeHue. Toii
M03BOJISIBA OOYYCHHUETO Ja ObJIc OPUEHTHUPAHO HE CaMO KbM yCBOSIBAHE HA ChIABPIKAHHE, a KbM
pa3BI/ITI/I€ Ha KOHKpCTHI/I 3HaHUA, YMGHI/UI 158 CHOCO6HOCTI/I, HCO6XOI[I/IMI/I 3a HU3IBJIHCHHUEC HaA
ompezeneHa npodecuoHaiHa poisi. B To3u cMHUCHT KOMIETEHTHOCTHHUAT MpOoduiI MOXKe Aa ObJie
pasmIekKIaH KaTo IEHTpalTHA pedepeHTHA CTPYKTYpa, Ype3 KOSATO Ce ONMUCBAT M3MCKBAHUATA KbM
JUI'HKHOCTTA, 3 MHAWBUIYATHUAT MPOQHI Ha 00ydaeMus — KaTO PEaTHO OTPAKEHHE Ha TEKYIIOTO
My HUBO. CBIOCTaBSIHETO MEXIy Te3H JIBa Mpoduia ch3aaBa Bb3MOKHOCT 32 UACHTH(PHUIIUPAHE
Ha AePUIIMTH 1 32 000CHOBAaBaHE HA MOIXO AN O0OYIUTEIIHY MHTCPBCHIIHH.

M3BbpUICHHUAT TIperiie]l MOoKa3Ba ChII0, Ye MEPCOHATM3ALMsITa Ha OOYYUTEIHHUTE IPOrpaMH €
JOTMYHA M HeoO0XOoIMMa IIOCOKAa 3a pPa3BUTHE Ha EINEKTPOHHOTO oOydeHHe, HO HEHHOTO
peanu3upaHe H3MCKBAa 3HAYMTEIHO II0-BUCOKA CTEMEH Ha QopManu3anus W HWHTErpanus,
OTKOJIKOTO ~IpejiaraT IIOBeYeTO TPAAWIMOHHM pemieHus. 3a Jjga OblIe Ch3jajaeHa
IIepcoHaNM3Mpana OoOydHTEeTHa IporpamMa, € HEOOXOAMMO Y4eOHOTO CBhABpIKAaHHE Ja Obie
pa3leNneHo Ha TMO-MajKH €JIWHHIM, ONHCAHO Ype3 KOMIETEHIIMM M METaJaHHU, OOBBP3aHO C
MEXaHM3MH 3a OICHKAa M BKIIOYEHO B Cpela, KOSITO IO3BOJSBA JUHAMHYCH IOI00p H
HNOJpeXIaHe cropen HMHIUBUAyanHuss mnpodun Ha oOydaemus. ToBa oOocHOBaBa
HEoOXOJMMOCTTa B CJIE[BallaTa IJ1aBa 1a ObJaT pa3pabdOTeHH METOAW 3a IMEePCOHATH3ALUs Ha
OOyuYHuTeNHHs Tpolec, KAKTO M MOJEN 3a NapaMeTpU3UpaHe Ha OOYYHTETHO ChIbPIKAHUE C
KOMIICTCHIINH.

Jpyr BakeH HW3BOJA OT AHATUTHYHHUS 0030p €, Y€ CHIIECTBYBAIIUTE COPTYCpHU pEIICHUS B
o0acTTa Ha €JEKTPOHHOTO OOyueHHe, YNpPaBICHHETO Ha KOMIETEHIMM U Ch3JaBaHETO Ha
ChIbp)KaHUE YEeCTO pelIaBaT OTAEIHM YacTH OT mpobiiemMa, HO PAIKO OCUTYpsBAT ITbJIHA
UHTETpalusl MEXIYy aHalu3 Ha IMOTPEOHOCTUTE, M3rpakJaHe Ha KOMIETEHTHOCTEH mpodu,
napamMeTpHu3UpaHe Ha ChAbPKaHUETO, TeHEpUpaHe Ha IIepCOHANIN3MpaHa 00yunTenHa nporpaMa u
npocieisBaHe Ha pesyiaratute. VIMeHHO mopagu ToBa ce ouepraBa HEOOXOAMMOCT OT
pa3paboTBaHe HE camMO Ha OTACITHH METOJM, HO M Ha IUIOCTEH MOJEN W apXHUTEKTypa Ha
wiatpopma, KOSATO Ja oOeluHSBAa Te3M IpOLEecH B €AMHHA cpeaa. Ta3um JIOTMKa € MpsKo
npoabikeHa B ['maBa 3, KpaeTo ca 3all0KEHU NPOEKTHUpaHe Ha yeO-0azupaHa apXHUTEKTypa,
KOMITJICKCHAa MH(pacTpyKTypa ¥ OCHOBHH MOAYJIX 33 M3TPpaKAaHe HA KOMIIETEHTHOCTEH MPOQuII,
napamMeTpu3upaHe Ha OOyuuTenHU OOEKTH, NMEepCOHaIM3alMs Ha OOy4yHTelIHaTa IMporpama H
aHaJIU3 Ha pe3yJITaTUTe.

ChIIIeCTBEHO 3HAYEHUE MMa U U3BOJBT, Y€ Pa3BUTHUETO HA TEHEPATUBHUS M3KYCTBEH MHTEJIEKT U
Ha ChbBPEMEHHUTE AQHAIUTHUYHU TEXHOJOTHU OTKPUBA HOBU BBH3MOXKHOCTH 32 aBTOMAaTHU3aIUs U
ONTUMHU3AIIMS Ha TPOIECUTE MO pa3paboTKa Ha ChIbPKaHUE, JUATHOCTUKA M TIEPCOHATU3ALINS.
Te3u Bb3MOXKHOCTU 00aue ciiefBa J1a ObAaT U3IMO0JI3BaHU B PAMKHUTE Ha SCHO Je(UHUPAH MOJEII,
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KONTO chueTaBa €KCIEPTHO 3HAHHE, KOMIETEHTHOCTHU CTPYKTYpH M TEXHOJOTUYHH MEXaHH3MHU
3a KOHTPOJ M ajanTtanus. [lopaan ToBa B paMKHUTE Ha CIIEABAIIOTO M3JI0KEHUE 3aKOHOMEPHO Ce
MpeBIKAA pa3paboTBaHe KAaKTO HA MOJIEN 3a WHTETPUPAHE HA 3aTBOPEHU EKCIIEPTHH CHCTEMHU
cbe chabpkanne oT OpenAl, Taka u Ha MeTO 3a Ch3JaBaHe U MapaMeTpUu3rpaHe Ha O0yUYUTEIHO
ChJIbPIKaHUE, PUTOTHO 32 IEPCOHATU3UPAHN O0YUUTEITHA CIICHAPHH.

CreoBaTeIIHO HAMPABEHUAT aHATMTHYEH 0030p MO3BOJISIBA J1a ce popMyaupa 0OOCHOBAH U3BOI,
4e CBIIECTBYBa MOTPEOHOCT OT KOMIUIEKCEH HAyYHO-IIPHIIOKEH TOJXOJ, KOWTO Ja 00eIuHU B
o0Ia paMKa: aHaJIKW3 Ha HYKJaTa OT 0Oy4deHHe, U3rpa)KIaHe Ha KOMIIETEHTHOCTEH MpoQui Ha
npodecroHaiHa JUIBKHOCT, Ch3JaBaHe HAa WHAWBHIYaJICH KOMIIETEHTHOCTEH NpPOPHI Ha
o0yyaemus1, TIepCOHAIM3AIUS Ha O0OYYHTEIHATA ITPOrpamMa M TEXHOJIOTUYHA PeaIn3alus Ha Te3H
npolecH B paMkuTe Ha codTyepHa miarpopma. MMeHHO Ta3um HEoOXOOUMOCT oOmpenens u
npexoja KbM Clie/IBaliaTa TOYkKa, B KOATO ce (POpMYITHpaT IeNTa U 33JauUTe Ha JUCEPTAI[HOHHHSI

TPy .

I'TABA 2 - MOAEJIN U METO/IU 3A Cb3IABAHE HA UHAUBU/IYAJIEH
KOMIIETEHTHOCTEH ITPO®UJI U ITIEPCOHAJIN3UPAHU OBYYUTEJHHA
IHPOI'PAMHA

2.1 AmHajaM3 Ha HY:KIMTe 0T 00ydeHHe 0a3upaH HA AeUIUTA HA KOMIIeTeHINH

AHaIu3bT Ha HYXKAUTE OT oOydeHue, 6a3upaH Ha AeQUIMTa HA KOMIETEHIIMH, C€ OCHOBaBa Ha
pa3zbupaneTo, 4e oOyUHUTEITHUTE MOTPEOHOCTH MOTAT Ja OBJAT OMPEICIICHU Ype3 CHIIOCTABSHE
MEXJy H3HCKBAHOTO HHMBO Ha KOMIIETEHTHOCT 3a JajJieHa NpodecHOHaTHA poJii U PEealHo
YCTaHOBEHOTO CHCTOSIHHE HAa KOHKPETHHS 00y4daeM. B To3u mMojen nepunuThT Ha KOMIICTSHITHH
ce pasriexaa KaTo OCHOBEH MHIMKATOP 32 HEOOXOAMMOCT OT OOydeHHe, a caMUsT aHalu3 ce
IpeBpbhIIa B MEXaHU3bM 3a OOCKTUBHO HACHTHU(UIIMpaHE HA JUICBAIIM WM HEAOCTAaThYHO
pa3BUTH 3HAHUS, YMEHHS M TIOBEJICHYECKH XapaKTepUCTHKH. 1o To3M HaumH OOyYEeHHETO ce
OpUEHTHpAa HE KbM IMPEIBAPUTEIHO 33/JaJCHU YHHBEPCATHU TNPOTPaMH, a KbM KOHKpPETHH
pa3nuuns MEX]y LIeJIeBUS U HHAWBUIyaTHUS TPODUIIL.

[lonxoabT ce cBbp3Ba C KOMIIETEHTHOCTHO Oa3upaHus aHalu3 Ha OOYUYUTEIHUTE MOTPEOHOCTH
(CBTNA), mpu KkoiiTo (oKychT € MOCTaBeH BBpPXY Bpb3KaTa MEXKIy KOMIIETEHTHOCTHHUS
neULUT, KaueCTBOTO HAa OOYYEHHMETO U NPAKTUYECKUTE pe3ysTaTh OoT yuyeHeTo. OCHOBHAaTa My
CTOMHOCT C€ ChCTOM B TOBA, Y€ IO3BOJSABA Mporpamure 3a oOyueHHe Ja ObAaT ChIVIACYBaHU
KaKTO C M3UCKBAHMSTA HAa KOHKPETHATA JIBKHOCT, Taka M CbC CTPATErMYECKUTE ILIEIU Ha
opranuzanusaTa. Bmecro oOydyeHuneTo aa ce opraHusupa cropej OOl TeMU WM CTaHAapTHH
KypCOBE€, CBIBPXKAHUETO C€ ONpEeeis Bb3 OCHOBA HA PEATHO YCTAaHOBEHU IPOIYCKH B
NOJArOTOBKAaTa, KOWTO TOJUIekKAT Ha MPEeoJoisiBaHe upe3 IeJIeHaCOueHH OOyYUTETHH
MHTEPBEHIINY.

MGTOI[OJ'IOFI/I‘-IHO AHAJIU3BT BKIIIOYBA HAKOJIKO IIOCIECOOBATCIIHU CTBIIKH. Ha IIBPBO MACTO C€
U3rpakJa KOMIIETEHTHOCTEH Npo¢mi Ha mnpodecHoHaTHaTa JUTBXKHOCT, KOWTO ONHMCBa
HEOOXOIMMHTE 3HAHUS, YMEHUS U KOMIIETECHIIMU 3a YCIELIHO U3ITbJIHEHUE Ha ChbOTBETHATA POJIS.
Ha cnenpamn eran ce ycraHOBsIBa TEKYIIOTO ChCTOSIHUME HA 00ydaeMusl upe3 NOIXOAsmu (hopmu
Ha JUAarHOCTHUKa U OLICHABAHC. CJIGI[ TOBA CC€ U3BBPHIBA CHIIOCTABKAa MCKAY LCICBUA HpO(I)I/IJI n
peaJHO HAJIMYHOTO HUBO, KaTO YCTAHOBEHUTE PA3IMKU CE€ WHTEPHPETUpaT KaTo AePULUTH.
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NmenHo Te3n aeumuTH CIy)aT KaTo OCHOBA 3a OMpEENsHEe Ha OOYYHTETHUTE MOTPEOHOCTH U
3a B3€MaHe Ha PeIICHUE KaKbB TUIT 00yUeHHEe € HE0OXOUMO.

ChIIecTBEHO NPEAMMCTBO Ha TO3M MOJXOJ €, Y€ Ch3AaBa (hopMalHA M MOCIE0BaTeIHA BPh3Ka
MEXIy aHaiu3a, ChAbPKAHUETO W OYaKBAaHUTE pe3yinraTu. JepuiuTbT He ce pasriexaa
a0CTpaKTHO, a KaTo M3MEpHMa Pa3lInKa MEXKIY JBE ChCTOSIHHS — M3UCKBAHO M TeKymo. ToBa
MpaBu BH3MOXKHO pa3pabOTBAHETO Ha TEPCOHATU3UPAHU OOYUYUTEIHU TPOrpaMH, MPU KOUTO
y4eOHOTO ChABPIKAHHE CE MOJA0Upa M OpraHU3Wpa CIOpe] KOHKPETHUTE JTUICH U OYAKBAHHUTE
pesyaTtatu ot oOydeHueTo. [lo TO3W HauWH aHAIW3BT HA TOTPEOHOCTHUTE TIpecTaBa Aa Obae
CaMOCTOATCIICH AUAarHOCTUYCH €Tall U CC MPEBPHIIA B aKTUBCH CIICMCHT OT LAJIOCTHHUA MOJCII 3a
Ch3JaBaHEe Ha HWHIUBUAYyaJleH KOMIETEHTHOCTEH Mpoduil U TepcoHATM3WpaHa OOydHTeTHA
bTEKa.

CrnenoBareNHO aHANIM3BT HA HYXKIUTE OT OOyuyeHHe, OazupaH Ha MepUINTa Ha KOMIIETECHIUH,
MOXe Ja ce pasriiekJa Karo KIYOB METOJ 3a NMpEeMHMHaBaHE OT OOLI0 M CTaHIApTH3UPAHO
oOydyeHHEe KBbM aJanNTHBHU OOYUYUTEITHH NPOrpaMu, ChOOpPa3eHH C PEATHOTO ChCTOSHUE Ha
oOyvaemusi. Upe3 Hero ce OCUTypsiBa MO-IPEIU3HO OINpEeNiTHE Ha MOTPEOHOCTUTE, MO-100po
CHOTBETCTBUE MEXJy OOyYEHHETO M NpOo(eCHOHATHUTE M3MCKBAHUS U OCHOBA 3a MOCIHEABAIIA
NePCOHANIM3ANNS Ha ChABPKAHUETO U OOYUYHTEITHATA IIBTEKA.

2.2 Meroau 3a nepcoHATU3ANUSA HA 00yYHTETHUA NMPOLeC

JlurutanuzanusaTa Ha oOpa30oBaHMETO MOCTaBs Ha MpeleH IUIaH HeoOXOAMMOCTTa Y4YeOHUST
Ipolec J1a OTYUTA PEeaTHOTO MHOrooOpaszue Ha oOydyaeMHUTE M Jja OCUTYypsBa MEXaHU3MH 32
NoJIKpena Ha MHAWBHUIyallHUs HampeabK. B TO3M KOHTEKCT NepcoHalu3anusTa, O0a3upaHa Ha
KOMIIETEHTHOCTH, C€ YTBBbp)KJaBa KaTO MOAXOJ, MPH KOMTO yueOHHUTE MBTEKU CE aJalTHpar
criope]] KOHKpPETHUTE yMEHUs, AeQUIUTH U AMHAMMKATa HA OBJIA/IABaHE MIPU OTAEIHHUSA 00ydaeMm.
JurutanHoro oOpa3oBaHUE BCE MO-PAIKO MOXKE Ja CE€ PAa3riIekAa €AUHCTBEHO KaTO TEXHUYECKO
CPEACTBO 3a JUCTAHLMOHHO OOydYeHHE, a I0-CKOPO KaTO KOMIUIEKCHA €KOCHCTEMa, B KOATO CE
pecuyaT TEXHOJOTMYHU pEeleHHs, MeJarorn4eckd MpakTUKM U KOHKPETHH YOBEIIKH
norpedbHoct [21]. TpaauLMOHHUAT MOAEN ,,eIUH KypC, €lIWH PEl, €IHO BpeMe 3a BCUUKH €
OpPraHU3aIMOHHO YZO00€H, HO CHCTEMHO MOJICHSBA pa3IHyUsATa MEXay oOydyaeMHTE U YeCTO
BOJIM JI0 MO-HUCKA MOTHUBALUA, HEe()EKTUBHO U3IOJI3BAaHE HA PECYPCH M HEMbJIHO IOCTUraHE Ha
IUTAaHUPAHUTE PE3yJITaTH.

EnvH 0T OCHOBHMTE METOM 3a IEPCOHAIN3ALINS € U3MI0I3BaHETO HAa AMATHOCTUYHY OLIEHKHU, Ype3
KOUTO C€ YCTAaHOBSIBA HAYaJTHOTO CHCTOSIHME HAa 00y4daeMmHsi U ce WACHTU(PHUIHMPAT HATUYHHUTE
nepunuti. To3n moaxon Mo3BosisiBa ChAbPXKAHUETO Ja ObAe MoAOpaHO HE MPEABAPUTEIHO U
€/IHAKBO 32 BCUYKH, a CHOpE] PEaJHO YCTaHOBEHHUTE MOTpPeOHOCTH. J(MarHocTUYHATa JIOTHKA €
0COOCHO BakHAa B KOMIIETEHTHOCTHO 0a3MpaHOTO OOy4eHHe, Thii KaTo Ch3JaBa BPb3Ka MEXKIY
UHAUBUAYAIHUS MPOQUII, LEIEBUTE KOMIIETEHTHOCTH M y4€OHHTE pecypcH, KOMTO cCielBa Jia
Obpaar npenoctaBeHd. [1o TO3M HAYMH MEPCOHATM3AIMATA CE OCHOBABA Ha JOKA3aTEJICTBA, a HE Ha
OOIIH MPEATOT0KEHHS.

ChIIeCTBEH METOJ] € MHTETPUPAHETO Ha KOMIIETEHTHOCTHA pamMka B LMS, Ttaka ve cucremara 3a
ylnpaBjieHHe Ha OOyYeHHEeTO Ja He CIy)KH CaMO 3a IpeloCTaBsHE Ha KypcoBe, a U 3a
NPOCIIe/IIBaHE HAa PAa3BUTHETO Ha KOHKPETHHU KOMITIETEHTHOCTH. CJie]l Mo00Ha WHTETpaIusi BCEKH
ydueOeH 00eKT MOXxe a ObJe MapKUpaH C €IHa WJIM MOBEUYe KOMIIETEHTHOCTH, a PE3YJITATUTE OT
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OLICHSIBAHETO J]a CE CBBP3BAT C MOAXOIAIIM pecypcu. AKO ce€ YyCTaHOBM JIMIICA HA Ja/ieHa
KOMIIETEHTHOCT, CHCTeMaTa MOXe Jla Ipernopbya MOAYJI, KOMTO LeJeHacOYeHo 51 pa3BuBa. Taka
Ce M3rpakJa Jorudyecka Bpb3Ka MEXJy KOMIETEHTHOCT, ChbPKaHUE, OLIEHKA U IPOIpec, KOETO
IIPaBH Bb3MOKHO MO-TIIPO3PAvHO NPOCIEAIBAHE U T0-apryMEHTHPaHa IepcoHanu3anus [22].

[lepconanuzanusra ce mojanoMara U 4pe3 M3Mojia3BaHe Ha Mpoduin Ha oOydaeMuTe UM KapTu Ha
komrereHTHOCTUTE. [IpodmrsT Ha oOyuyaemus oOeauHsBa WHGOpMaLUs 3a TPEABAPUTEITHH
3HAHMUSI, IOCTUTHATH PE3yATaTH, NePUIIUTH, IPEANOYUTAHNS U TEMIIO Ha HAMpeIbK, a KapTaTa Ha
KOMIIETEHTHOCTUTE JlaBa CTPYKTypHpaHa IIPEACTaBa 3a BPB3KUTE MEXIY OTACIHUTE
KOMIIETEHIIMU U TAXHOTO pa3BUTHE. CHIOCTaBIHETO MEXKIY TE3U JIBE PaBHMILA I103BOJISABA J1a CE
OIIpEZIENIN HE CaMO KaKBO JIMIICBA, HO M B KaKBa MOCJIEOBATEIHOCT U C KAKBU PECYpPCH CJIE/Ba J1a
O0bae mpeoqodsiH neduuuThT. Taka mepcoHanu3ausaTa NpeMUHaBa OT CTATUYHO paslpeielisiHe
Ha ChbpXKaHUE KbM JUHAMUYHO YIIPaBJICHUE HA MHIMBUIyallHAa O0yUYUTENHA IIbTEKA.

JlonbJIHUTENTHN Bb3MOKHOCTH Ch3/1aBa M3I0JI3BAHETO HA M3KYCTBEH MHTENEKT, KOWUTO MOANOMAara
AaBTOMATHU3UPAHOTO CHOMpaHE W aHAJIW3MpaHEe Ha JaHHHW, IpeAcKazyeMara aHaJIWTUKA U
TEHEPUPAHETO Ha TMepCcoHANM3UWpaHu mnpenopbku. Al Moxe na momodOpu TOYHOCTTA U
MaladupyeMocTTa Ha IEPCOHANM3AINATA, HO MIOCTaBs M M3UCKBAHUS, CBbP3aHU C IIPO3PAYHOCT,
€TUYHU NPUHLIUIN U KOHTPOJ Ha mpuctpactusaTa. OTTyK cieqBa, ye TeXHOJIOTUYHaTa MOJAKpena
TpsiOBa 1a Ob/Ie ChUETaHA C OTTOBOPHO MEJarorii4ecKo U OPraHU3alMOHHO MTpHUJIaraHe.

CrnenoBarenHO MepCOHAIM3ALUATA Ha OOYUYMTENHHUS MPOLEC U3MCKBA ChUYETAaBaHE Ha HAKOJIKO
B3aMMOCBBP3aHM  METOJA: JAWArHOCTUYHU  OLEHABAHUSA, WHTETPUPAHE HA paMKH 34
KOMIIETEHTHOCTH B YYEOHHTE CHCTEMH, aJallTUBHO MOJAPESKIAHE HAa ChIbP)KAHUETO, U3MOI3BAHE
Ha NMpo(UIN M KapTH Ha KOMIIETEHTHOCTHUTE, KaKTO M MPUIOKEHUE Ha M3KYCTBEH HMHTEJEKT.
NmenHo Ta3u kOMOMHANMsI Ch3[aBa BBH3MOXKHOCT 3a M3TpaXkJaHE Ha I'bBKaBU OOYUUTEIHU
'BTEKU, KOUTO C€ aJalTHpaT JUHAMHUYHO KbM Mpoduiia U MOTPeOHOCTUTE HA BCEKH 00ydaeM H
OCUTYpSIBAT O-BUCOKA €()EKTUBHOCT Ha OOYYEHHUETO B JUTUTAlIHA Cpefa.

2.3 Mopaen 3a MHTerpUpaHe HA 3aTBOPEHH €KCIIEPTHU CUCTEMH ChC ChIbP:KaHHE OT
OpenAl

WHTerpupaHneTo Ha W3KYCTBEH HMHTEIEKT B OOpa30BAaHHMETO Ch3JaBa HOBHU BB3MOXKHOCTH 32
aHalM3 Ha JIaHHW, aJanTHpaHe Ha ChABP)KaHME M aBTOMATU3MpaHa MOJAKpena Ha oOydaeMuTe.
Oco0eHO 3HayeHHWe B TO3M KOHTEKCT MMa H3IO0JI3BaHeTo Ha Al B paMKuTe Ha 3aTBOPEHHU
excrepTHU cucrteMu [23] [24], KOUTO ca M3rPaJeHH 3a HYXXIWTE HAa KOHKPETHA OpraHu3auus 1
paboTAT ¢ HEWHU BBTPELIHU PECYPCH, KAaTO MPOLEIypH, HHCTPYKLUHU, HAPbYHHULIU U BBTPEIIHU
HNOJUTUKH. 3a pa3iuKa OT MyOJWYHUTE pelleHHus c oOIIo INperHa3HaueHHe, Te3H CHUCTEMH
(YHKIMOHHpAT B KOHTPOJMPAH KOHTEKCT M Ca HACOYEHHM KbM pEIIaBaHE Ha KOHKPETHHU
OOyYHMTETHH U OpraHu3aluoHHu 3a1aun. Korato Ob1at oborareHu cbe chabpkanue ot OpenAl,
T€ pa3IIUpPsSBAT CBOSATA KOHTEKCTHA 0a3a M IOBUINABAT BB3MOXKHOCTUTE CH 3a OOSICHEHUE,
NpenopbuBaHe U MOIIOMAaraHe Ha YYeHETO.

Heo6xonumocTTa OT mo00eH MO NPOU3THYA OT OTPAHUYEHUATA HA YHUBEPCATHUTE TOIXOIU
KbM OOyuyeHueTo. ENMHHUTE mporpamMu U CTaHIAPTU3UPAHOTO ChIbPKAHUE YECTO HE OTUYUTAT
pas3nuuu[Ta MeXJay oO0ydyaeMUTE M BOJAT J0 HEpaBHOMEpHM pesynraTu. Yact oT oOyuaemurte
M3MNUTBAT 3aTPYJHEHMS [TOPagy HECHOTBETCTBUE MEKIY ChIBP/KAHUETO U CBOETO TEKYIO HUBO,
a Jpyru ry0aT MOTMBaUMg TOpaad JIMICa Ha JIOCTaThbUYHO MPEAU3BUKATEICTBO.
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[lepconanusupanero, moanomMorsaTo ot Al u pealn3upaHo 4pe3 3aTBOPEHU EKCIIEPTHU CUCTEMH,
N03BOJIsIBA y4eOHOTO NpeXMBSBaHE Ja ObJE aJalTHPAaHO KbM KOHKPETHUTE MOTPEOHOCTH Ha
WH/IMBUJA U J1a ObJie CBbP3aHO C PEaTHU IeJId Ha OPTaHU3aIUATa, KaTO BHBEXKIAHE B JUTHKHOCT,
pa3BUTHE Ha KBAIM(UKAUATA WIKM IOKpUBAHE HA cepTU(UKALIMOHHN U3UCKBaHU [25].

[IpenyoxeHusAT MOJIEN ce€ OCHOBAaBa Ha ChUeTaBaHE Ha JIBa TUIA U3TOYHUIM Ha 3HaHue. OT elHa
CTpaHa CTOM BBTPEIIHOTO KOPIOPATHBHO 3HAHUE, KOETO OCHUTYpsBa HAACKICH, MPEIMETHO
OTpaHWYEH U OPTraHMU3AIMOHHO peleBaHTEeH KOHTEKCT. OT Jpyra cTpaHa ce BKIIOYBAa BBHHIITHO
ceabpxkanue or OpenAl, koeTo mompuHAcs C TEHEPAaTUBHU BBH3MOXKHOCTH 3a OOSCHEHHE,
oboOmaBane, QopMmynupaHe Ha TPEMOPHKM W TMOJANOMAaraHe Ha Jualiora ¢ 00yJacMHs.
KoMOunMpaneTo Ha Te3u [Ba CJOs IMO3BOJSBA Ja C€ IMOCTUTHE MO-BHCOKA TI'bBKABOCT Ha
cucremarta, 6e3 Ja ce TyOu Bph3KaTa ¢ KOHKpeTHATa JOMEH 00J1acT U ¢ BhTPEIIHUTE IpaBuia Ha
opranm3anusTa. [lo To3u HaYWH 3aTBOpPEHATa EKCIIEPTHA CHUCTEMa HE Cce 3aMeHsI OT I'eHepaTHBEH
MOJIEIN, a CE€ pa3lIupsBa Ype3 Hero.

CepliecTBeH e€lIeMEHT Ha MoOJella € MHTerpanuara My B ChLIeCTByBallaTa oOpa3oBaTeIHa
UHPPACTPYKTypa Ha opraHu3anusra. ToBa mpexanonara pazpadorBane Ha API, xoHekropu nim
IUTBIMHU [26], KOUTO J1a OCUTYPAT HaJexkaeH oOMeH Ha JaHHU Mexay Al komnonenture u LMS
cucremara [27]. Taka ce cb3JaBa TEXHOJOTMYHA OCHOBA 3a CBBP3BAHE MEXKAY BBHTPEIIHUTE
M3TOYHULIM Ha 3HaHME, FEHEPATUBHUTE BB3MOKHOCTH Ha OpenAl u mponecure no ynpasieHHUE
Ha oOyueHuero. MHTerpauusTa € ChIPOBOJEHA OT TECTBaHE Ha ONEpaTHBHA CbBMECTHMOCT,
MamabupyeMoCT U CUTYPHOCT, BKJIFOUUTEIHO TECTOBE 32 HATOBAPBAHE U KOHTPOJIUPAHU MUIOTHU
BHe/psiBaHusl. ToBa € HeoOXOAMMO, Thil Karo e()EeKTHMBHOCTTa Ha MOJIENa 3aBUCH HE CamMoO OT
KayeCTBOTO Ha I'€HEPUPAHOTO CHIABPKAHME, HO U OT HAJECKIHOCTTA HA LisylaTa TEXHOJOTMYHA
cpena.

OyakBaHUTE pe3yJITaTU OT UHTErpUpaHeTo Ha Al B 3aTBOpEHU EKCIIEPTHU CUCTEMHU Ca CBBbP3aHHU C
[I0-BUCOKA CTEMEH Ha MEepCOHAIU3aIMs U MO-e(peKTUBHO M3rpaXkaaHe Ha yueOHM mbTeku. Upes
QITOPUTMUYEH aHAJIU3 HA BBTPEIIHA JOKYMEHTALUA U BBHIIHO Chbp)KaHUE CUCTEMATa MOXKE /1a
npeisiara TepCOHANIM3MpPAHM TPENOpBhKH, Ja MoAaroMara oO0y4aeMHUTe C MO-TIOAXOISIIN
OOSICHEHHUS M J]a aJanTHpa ChABPKAHUETO KbM MHIUBUAYAIHUTE MOTPEOHOCTH, MPEANOYUTAHUS
U cTuioBe Ha y4eHe. [lo To3u HauMH ce ch3aBa Bb3MOKHOCT 33 IPEMUHABAHE OT CTATUYHO KbM
JUHAMMYHO U KOHTEKCTHO YYBCTBUTEIHO OOyuY€HHE, B KOETO 3HAHUETO CE€ IPENOCTaBs CIOPEN]
KOHKpEeTHaTa CUTyallusi U KOHKPETHUS 00ydaeM.

CrnemoBarelHO MOJICNTBT 32 MHTETPUPAHE HA 3aTBOPCHU €KCIIEPTHU CHCTEMH ChC ChIbPKAHUE OT
OpenAl Moxxe Aa ce pasriexa Karo BakHAa CThIIKa KbM H3TPAKIAHETO HA MO-UHTEIUTECHTHH,
aJIaTHBHHU M OPTaHU3AI[MOHHO PEIICBAHTHU OOYYUTEIIHU pelieHus. Tol chueTaBa MpeauMCcTBaTa
Ha KOHTpOJHMpaHaTa BBTPEIIHA EKCIEepTHa Ccpela ¢ TEeHEPAaTUBHUTE BB3MOXKHOCTH Ha
cbBpeMeHHUTE Al TEXHOJIOTMU M Ch3/1aBa OCHOBA 3a MO-MPELUU3HA MEPCOHATM3ANN, M0-0oraTa
NOJUIPbKKAa Ha O0y4aeMuTe M TMO-TSCHO OOBBbp3BaHE MEXAy OOyYEeHHETO M pealHuTe
NOTPEOHOCTH Ha OpraHU3alusATA.
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2.4 Pa3zpaGorBaHe Ha MOJeJ 32 Ch3/laBaHe HA HHAMBHU/IYaJIeH KOMIIETEHTHOCTEH
Npo¢uJI ¥ NePCOHATM3MPAHU 00YyYMTEHU NPOrpamMu

PazpaGoTBaneTo Ha MoJeN 3a Ch3JaBaHE Ha HWHAMBHJYaJeH KOMIETEHTHOCTEH MNpodui H
HEepCOHAIN3UPAHU OOYUNTETHU POTPaMH C€ OCHOBaBa Ha HEOOXOIUMOCTTa 00yUeHHETo J1a Obae
00BBP3aHO HE C YHUBEPCATHO ChABPIKAHUE, @ C PEATHOTO ChCTOSIHHME Ha KOHKPETHHUS o0ydyaeMm.
OcHOBHaTa JIOTHKa Ha MOJENa € Ja OCUTYpH SICHA BpPb3KAa MEXIY JUTBXHOCTHHUS MPOQHI,
pe3yiTaTuTe OT IMarHOCTUKATa U y4eOHOTO ChABPKAHUE, Taka 4e 0OyUUTEIHUTE PEeLLICHHs J1a ce
0a3upar Ha yCTaHOBMMH JAe(HUIIUTH U Ha mpenBaputenHo Aeunupanu nenu. Ilo To3n HaumH ce
Ch3/1aBa METO/IMYECKA PaMKa, B KOSITO aHAIU3bT, MPOPHIUPAHETO U MOAOOPHT Ha ChIbPKAHUE CE
IIPEBPBIIAT BB B3aMMOCBBP3aHU €JIEMEHTH Ha €IMHEH IIPOLEC.

B ocHoBata Ha Mojena CTOM pa3srpaHMYCHMETO MEXAY LEJIEeBH KOMIETEHTHOCTEH MpOQUI U
UHAMBUAYAJIeH KOMIETeHTHOCTeH mpodun. IleneBuar mnpodun onucBa HM3UCKBAHUTE
KOMIIETEHIIMU 3a ONpeZesieHa JTbXKHOCT, pOJisi WM OOy4MTENHA Iell, JOKATO MHIUBUAYATHUST
npopusl OTpa3sBa peaHO HAJIUYHUTE KOMIETEHIMM M CTENEeHTa MM Ha OBJAJsBaHE IpH
KOHKpeTHHMsI oOyuyaeM. CBhIIOCTaBSIHETO MEXIAy Te3d JBE paBHHUINA I03BOJsIBA Ja ObaaT
UACHTUPHUIMPAHU ePUIUTUTE, KOUTO Ce MPEBPHIIAT B OCHOBA 3a MOCIEBAIIO IUIAHUpPAaHEe Ha
oOyuenuero. Taka MoaenbT ch3gaBa Hpexoi OT OOIIO ONMCAaHUE Ha HU3UCKBAHUATA KbM
KOHKPETHO PEIICHHUE 32 pa3BUTHE HA OT/ACITHUSA 00ydaeMm.

ChIIeCTBEH €JeMEHT B TO3M IPOLEC € MapaMeTPU3MPaHETO Ha OOyYUTEITHOTO ChABP)KAHHE C
KOMIIETCHIINH. YUeOHHUTE PeCcypCcH Ce OMHCBAT, KIACH(PUIIMPAT U CTPYKTYpUpaT CIOpe] TSIXHATa
poJisl 3a TOKpPWBAaHE HAa KOHKPETHH JaeuIMTH. ToBa IMO3BONISIBA CHIBPKAHUETO Ja ObIe
U3II0JI3BAHO HE KAaTO MPEIBAPUTEIHO (PUKCHpaH Kypc, a KaTo CUCTeMa OT Y4eOHU OOCKTH, KOUTO
Morar ia ce moAoupar 1 KOMOMHHUpPAT B 3aBUCUMOCT OT MHAMBUAyanHus podui. [To To3u HaunH
MOJENTBT Ch3/IaBa BPB3Ka MEXKIY aHajW3a Ha IMOTPEOHOCTHTE M PEATHOTO H3TPaKIaHE Ha
oOyuntenHara nporpama. llocienoBarenHocTTa Ha T€3HW €Taly € MpeACTaBeHa CXEMaTWYHO Ha
Qurypa 1. Etanu B pa3paboTBaHETO M MPENOCTABIHETO HAa MEPCOHAIM3HPAHO EIEKTPOHHO
oOydeHue
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@ueypa 1. Emanu 6 paspabomeanemo u npedocmassinemo Ha NePCOHAIUUPAHO eNeKMPOHHO
obyuenue

MonenbT BKIIIOUBA U METOJ] 32 pa3pab0TKa Ha ChIIbPKaHUE 32 CIIEKTPOHHHU OOYYHTEITHU KypCOBE,
OpUEHTUPAaH KbM MOMAYJIHOCT, TIOBTOpPHA YIoTpeba M MPUrOAHOCT 3a NepcoHaiu3upaHe. Tosa
O3HAYaBa, Y€ y4cOHUTE MaTepHWaau Cjie/lBa Ja ObJaT CTPYKTypHUpaHH Taka, 4e Ja MOoTrar Jia ce
BKIIIOYBAT B Pa3WYHU WHAMBHIyaJlHW IMHTEKH, O€3 Ja € HEeoOXOAMMO BCEKHM IBT Ja ce
pa3paboTBa WU3LAJIO0 HOBO ChabpkaHue. I[logoOeH moAXon TMOBHUINABa TI'bBKABOCTTA Ha
oOydnTeHaTa CHCTEMa W TPaBHU BB3MOXKHO IO-TOYHOTO CHOTBETCTBHE MEXKIy HYKIUTEC Ha
o0OydaeMus U IPEeJOCTAaBEHUTE PECypCH.

ChllecTBeH pe3yiTaT OT pa3paboTeHUst MOJEI €, Y€ TOH OCUrypsiBa JOrM4yecka M METOAnYecKa
paMKa 3a ChIIOCTaBSHE Ha IIEJICBH M HAJIMYHU KOMIICTEHIIMH, 32 ONpPEACIIHE Ha NMPHOPUTETH B
o0y4eHHETO W 3a U3TpaXJaHEe Ha ajanThupaH oOyuuTeneH ImbT. Taka ce TpeoxossiBa
OTPaHUYECHUETO HAa TPAAULMOHHUTE YHU(HUIMPAHH HPOTpaMu, MPU KOUTO BCHUYKH OOydaemu
IpEeMHUHABAT Npe3 eIHAKBO ChAbPXKAHUE, HE3aBHCUMO OT CBOHMTE peajiHH MoTpedHocTH. BMmecTo
TOBa IIepCOHATIM3MpaHaTa OOyuHWTeNHa Tporpama ce (GopMmupa KaTo IOCIEAOBATEIHOCT OT
yu4eOHU pecypcH W JeWHOCTH, M30paHM Ha OCHOBaTa HAa KOHKPETHHUS AepHuUUTEH Mpodui Ha
o0OyuaeMusl.

CrnenoBatenHo pa3pabOTEHUSAT MOJAEN MOXE Jla Ce pas3riieXkJa KaTo OCHOBA 3a M3rPaKJaHe Ha
NEPCOHAIM3NPAHN  OOYUYUTEIIHM  TPOTpamMH, TPH  KOUTO  aAHAIM3BT Ha  HYXKIUTE,
KOMIETCHTHOCTHHST TMPOQIII, MapaMeTPU3UPAHETO Ha ChIBPKAHUETO U TEXHOJIOTHYHATA
NOJPHKKA (PYHKIIMOHUPAT KaTO eaUHHA cucTeMa. 1ol ch3aaBa MPEANOCTaBKU 3a MO-TPELU3HO
onpezensHe Ha OOyYHUTEIIHUTE MOTPEOHOCTH, TO-IEJICHACOYCH MOA0Op Ha ChIABPKAHHUE W II0-
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I'bBKABO OPTaHU3UPaHE Ha OOYUUTEITHUS MPOIEC CIIOPE]] peaTHUTE XapaKTePUCTHKU U HapeabKa
Ha o0yJaemusl.

2.5 Meroa 3a pa3padoTka Ha ChAbPKAHNE 32 €JIEKTPOHHN 00yYHUTEJHN KypPCcOBe

Pa3paboTkara Ha chabpxKaHHE 3a €JIEKTPOHHU OOy4MTEIHH KYpCOBE CJe/lBa Jla c€é OCHOBaBa Ha
pa3bupanero, ye e-00yueHHEeTO He MPOMEHS €IMHCTBEHO KaHala 3a MPEeIOCTaBIHE HA 3HAHUS, a
TpaHcopmupa U camaTa JIOTHKA Ha OpraHU3UpaHe U YIpaBlieHHe Ha yueOHus mporec. OHmaiiH
cpemata OCHUTypsBa TIO-T'BBKaB JIOCTBII, TO-100pa MPOCIEIUMOCT U  TO-CEKTHBHO
pasnpeziesieHne Ha BpeMeTo Ha 00y4aeMuTe, HO ChIIEBPEMEHHO MOCTaBs M0-BUCOKH M3UCKBAHUS
KbM HauWHa, 10 KOMTO ce Ch3/aBa M CTPYKTypHpa Y4eOHOTO ChAbpikaHue. B ycioBusta Ha
HETPEKhCHATH TEXHOJOTHYHHU U COLMAIHU IMPOMEHH YUYEHETO Ipe3 MEJHs )KUBOT CE MPEBPhINa B
HEOOXOIMMOCT, KOETO M3MCKBa pa3paboTBaHe HAa KypCOBE, CIIOCOOHM J1a OTTOBOPST HA Pa3InYHH
nOTPeOHOCTH, HUBA HA TIOJITOTOBKA U IIeJTM Ha 00YYEHHETO.

CeoiiecTBeH TIpo0JieM TMpU  €IEKTPOHHOTO OOy4YeHHWEe € TPYOHOCTTa Ja C€ U3Tpaau
NEepCOHANIM3MpAHa Cpefa, ChoOpa3eHa C MHAMBUIAYAIHUTE XapaKTEPUCTUKW Ha BCEKH Yydall.
OOyyaemuTe MpEACTABISABAT XETEPOT€HHA TpyMa, KOATO C€ pa3jinyaBa IO MpeABapuUTeIHA
MOJITOTOBKA, TEMIT Ha YCBOSIBAHE, MOTHBAIMS M KOTHUTHBHH cTpaTeruu. [lopaau ToBa HE MOXe
Jla Ce 0YaKBa, Y€ €JHAKBO ChIbP)KAHUE U €IHAKHB YUeOeH BT 1€ JOBEAT JI0 CXOJIHU Pe3yJTaTH
npu BcU4KH. IMEHHO TyK METOABT 3a pa3paboTKa Ha ChIbpKaHUE TPSOBA J1a OCUTYPH TIPEXO OT
CTaHJIAPTH3UPAHN KYypCOBE KBbM IO-T'BBKaBU CTPYKTYPH, KOUTO TO3BOJIIBAT QJAlTHPAHE KbM
npoduna u 1epUIUTUTE Ha 00ydaeMusl.

B ocHoBara Ha MpemIOKEHUST METOJl CTOUM Pa30MpPaHETO, Y€ ChIAbPIKAHUETO Clie/Ba JTa Obic
pa3paboTBaHO KaTO CHUCTeMa OT Y4YeOHH €JIeMEHTH, a He KaTo MOHOJIMTEH Kypc ¢ (HUKCHpaHa
IIOCICJOBATCIHOCT. ToBa npeamnojaara MOAYJIHOCT, SCHO 060006HBaHe Ha y‘IGGHI/ITe CANHUIIN U
BBH3MOKHOCT 3a TIOBTOpHA yroTpeba Ha OTIICIHU PECYPCH B pa3IMYHU MPOrpamMu u cuieHapu. [1o
TO3U HAYUH EJIEKTPOHHUAT KypC MOXE Jja ObJie CTPYKTYpUpaH Taka, Y€ pa3iIudyHU HErOBU YacTH
Ja C€ aKTUBHUPpAT WUJIU NPOIYCKAT B 3aBUCUMOCT OT YCTAHOBCHUTC HOTp€6HOCTI/I Ha KOHKPCTHHA
oOyuyaem. Taka pa3zpaboTkara Ha ChIbp)KaHHE Ce OOBBP3Ba MPSKO C TEPCOHANM3ALMUATA HA
00y4YEeHHUETO.

MeTonbT mpenonara Chilo CBP3BaHE HA YUEOHOTO CHABPIKAHUE C IEJIEBH KOMIETCHTHOCTH.
Bmecto kypchT nma ObIe opraHuzMpaH caMoO TEMAaTUYHO, OTIEITHHUTE Y4eOHH OOCKTH ce
pa3paboTBaT Taka, Y€ Ja IOMPHHACAT 3a PAa3BUTHETO HA KOHKPETHU 3HAHWS, YMEHUS U
KoMIleTeHIIMH. ToBa MO3BOJIsIBA CHABPKAHUETO Aa ObJE H3MOJ3BAHO IMO-LEJIEHACOUEHO MpHU
U3rpaKIaHe Ha WHAMBUAYyAIHU OOYYUTENHW IIBTEKH U YJIECHSBA CBHIIOCTaBSIHETO MEXKIY
KOMITETEHTHOCTHHUS NeDUIINT ¥ TOAXOMAIIATE PECypCH 3a HEroBOTO MpeojoJisiBaHe. B To3m
CMHCBJI pa3paboTKaTa Ha ChIbp)KaHHE HE € CaMOCTOSITEJeH MpoIlec, a 4acT OT MO-IIUpOKa
CUCTEMa 3a yIpaBlieHUE Ha KOMIIETEHTHOCTH U MEPCOHATN3UPAHO 00yUEHUE.

CepuiecTBeHa poJii MMa U UHTEPAKTUBHUAT XapakTep Ha ChAbpKaHHETO. EdexTuBHUTE
€JIEKTPOHHHM KypCOBE HE CE M3YepHBaT C MpEeJCTaBsIHE Ha TEKCTOBA MH(OpMAIUs, a BKIIOYBAT
UHTEPaKTUBHU KOMIIOHEHTH, OLIEHBYHHM €JIEMEHTH M (OpMHM Ha AKTUBHO YYacTHE, KOUTO
HoJroMaraT no-100poTo yCBOsIBAaHE U J1aBaT Bb3MOXKHOCT 3a IIPOCIIEAsIBAHE HAa Hampeabka. ToBa
€ 0COOCHO BaXKHO B Cpena, B KOSTO ChABP)KAHUETO TpsiOBa HE camo Ja uH(opMupa, HO U Aa
NOJKpens JUarHOCTHKa, YIIPa)KHEHHWE U MPOBEpKa Ha MOCTUTHATUTE pe3ynraru. CiefoBaTeaHo
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METOOBT 3a pa3zpaboTKa cleqBa Ja OCHTypsiBAa EAHOBPEMEHHO TMpEJCTaBsHE Ha 3HaHUE,
aKTUBHpaHe Ha o0ydaeMus U cbOMpaHe Ha JIaHHU 32 HallpeIbKa My.

2.6 Mogeu 3a cb31aBaHe HA €JICKTPOHHHU 00YYHTEJHU KypPCOBe ¢ U3IN0J3BAHETO HA
reHepaTuBeH U3KYCTBeH HHTeJIeKT

['eHepaTUBHUAT M3KYCTBEH UHTEIEKT Ch3JlaBa HOBH BB3MOXKHOCTH 3a pa3paboTBaHe Ha
€JIIEKTPOHHH OOYUYUTEIIHU KYypCOBE, Thi KaTo MO3BOJIsSIBA HE caMO 00paboTKa U KiacupuKaus Ha
uH(oOpMaIMs, HO U Ch3/IaBaHE HA TEKCTOBO U MYJITUMEIUNHO ChAbpKaHHE. MOJEIUTE OT TO3U
TUIl C€ OCHOBABaT HA IBJIOOKU HEBPOHHU MPEXKU M TEXHHKHU 32 00pabOTKa Ha €CTECTBEH €3UK,
KOETO KM TII03BOJISIBa Ja pa3dupaT KOHTEKCT, Ja TeHepupar IOcCienoBaTesieH TeKCT U Ja
MPOU3BEXKIAT ChAbPKAHUE B paznuyHu ¢popmaru. B oOpazoBaHneTo T€3n BH3MOKHOCTH HaMUpPaT
OPWIOKEHWE TpU Ch3JaBaHe Ha ydeOHM MaTepuaiu, pa3padOTBaHe HA YIPAKHEHUS U
aBTOMAaTU3HMPAHO IMoJnomMarane Ha oOyudaemute [28]. OOpa3oBaTenHata CTOMHOCT Ha
pe3ynratute ob6aye 3aBUCH HE caMO OT caMMsi MOJEJ, a U OT JaHHWUTE, KOHTEKCTa U IpaBHJIaTa,
Yype3 KOUTO C€ yIpaBJisiBa MPOLIEChT HAa TEHEPUPAHE.

Cp3aBaHeTO Ha €JIIEKTPOHHU KypCOBE C M3MOJI3BaHe Ha reHepatuBeH MM He Moxke na ce cBexaa
JI0 aBTOMAaTUYHO T'€HEpUpaHe Ha TeKCT. E(QPEeKTUBHUAT Kypc HM3HCKBAa CTPYKTYpPHpaH IpOLEC, B
KONTO TEXHOJIOTMYHUTE Bb3MOKHOCTU Ha Al ce chueraBaT ¢ megarornyecka JOTUKA, €KCIEPTEH
KOHTPOJ U SCHO (GOpMYJIMpPaHU yuyeOHHU Leiau. B Ta3u Bpb3ka MOJEIBT C€ OCHOBaBa Ha HAKOJIKO
MIOCJIEIOBATEIIHA TEXHOJOTHYHU CTBIKU: ChOMpaHe M IpeaBapuTesiHa oOpadoOTka Ha JaHHH,
oOyyeHHue WM (UHA HACTPOWKA Ha TEHEPATUBEH MOJEN M BAJIUAMPAHE Ha ChIBPKAHUETO Upe3
YoBelIKa eKcreptusa. Ta3u mocieIoBaTeNIHOCT € HeoO0Xoauma, 3a Ja ce TrapaHTupa, ue
TeHEpHpAHUTE MaTepHalld ca He caMo (OpPMaTHO KOPEKTHH, HO W ChIJIACYBAaHH C TEeMAaTHKaTa,
HUBOTO Ha 00y4aeMUTe U IIeTUTe Ha 00yUEHHUETO.

OcHoBata Ha Mojena € (opMuUpaHEe Ha KOpPIYC OT 0Opa3oBaTeJHU PECYpCH, BKIIOYBAII
Y4E€OHUIIM, CTaTUH, U300paKeHHUs U MYJITHUMEIUNHU MaTepuanu. To3u KOpHyC MOAJEXKH Ha
npeaBapuTenHa 00paboTKa, Taka 4ye J1a C€ OCUTYPU PEIEBAHTHOCT U ChIJIACYBAHOCT Ha BXOJIHUTE
nanHu. Crnen TOBa TEHEPAaTHBHUAT MOJEN C€ aJalnTupa COpAMO KPHUTEPUM KaTo €3UKOBa
KOMIIETEHTHOCT, KOPEKTHOCT II0 TeMara MW IeJarorndyecku Hacoku. [locinepnusar eram e
BaJIMMPAHETO HA CBIBPKAHUETO, NPU KOETO JOMEWH EKCIEpTH M IEeAaro3d IpoBepsBaT
HEroBaTra TOYHOCT, IIOCJIEAOBATEIHOCT M YMECTHOCT. VIMEHHO Ta3su eKcnepTHa IpOBEpKa
OTpaHWYaBa PUCKa OT TPEIIKH, HECHOTBETCTBUS U HETTOAXOISIIN (POPMYINPOBKH.

Metoaukara 3a reHepupaHe Ha 00pa30BaTENHO ChIbpXKaHWE Ha Oa3ara Ha reHepaTuBeH MU
BKJIIOYBA YETHPU OCHOBHM eramna. [IbpBUAT € reHepupaHe Ha ChAbp)KaHUE Bb3 OcHOBa Ha MU,
Opd KOETO Cc€ Ch3JgaBaT OOSCHEHUs, NpPHUMEpH, Ka3yCH W Jpyrd Yy4eOHH MaTepHalu.
I'eneparuBnusT MW mo3BonsiBa TOBa ChIbpXkKaHWE Ja ObAe Cb3/laBaHO MMO-OBP30 M 1Ha ce
ajanTvpa KbM IMPEABAPUTEIHO 3aJaJleHU KPUTEpPHUHU, Taka 4Ye Ja OCTaHe II0CIEJOBATEHO U
yMmecTHO [29]. OT MeTo10JI0THYHA IJIeIHa TOYKA € BaKHO MPEABAPUTEIHO Ja CE YTOUYHU KaKbB
TUI 3HAaHUE ce LeMM — (aKTH, MOHATUSA, NPOLENypUu WIM YMEHHs — M KakBa JIbJIOOYMHA Ha
MpeICTaBsHE € HEOOX0UMa.

Bropusar eram e pasnensHe Ha ChIbP)KAHMETO HAa MAJIKH, HE3aBUCUMU ,.XalKW 3HaHuUE. To3u
HOJXO/1 ITPaBH ChIbP)KAaHUETO MO-I'bBKABO U MO-MOIXO/AIIO 32 MOBTOPHA YHOTpeOa, aaanTUpaHe
U BKJIIOYBAaHE B pa3IMYHU OOYYMTENIHU CcLEeHapuu. Bmecro KypchT na ce pasriexia KaTo
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MOHOJIUTEH pecypc, TOM ce WU3rpaXkaa OT IMO-MaJKH EJAWHUIIM, KOUTO MOraT na ObaaT
KOMOMHHUPaAHU CIIOpE]l KOHKPETHUTE MOTpeOHOCTH Ha oOydaemuTe. ToBa Ch3/1aBa yCIOBUS 3a TO-
JIECHA TIEPCOHAITM3AIINS U 32 MO-TIPEIU3HO CBhP3BaHE MEXKy yU€OHO ChAbPKAHNE U KOHKPETHH
neUIUTH.

Tpetuar eram € CTPYKTypupaHE Ha TE€3H ,,XallKM'® B Pa3IMYHU THUIOBE ChAbpKaHue. Taka
TCHCPUPAHUTC CAWHHUIKM 3HAHUC MOrar Jma 6’I>I[aT OpraHu3vpaHn B 00SICHUTEIIHU TCKCTOBC,
OpUMepH, MPAaKTUYECKU 3aJaud, BBIPOCH 3a OIEHKAa U APYyrd (opMH, KOUTO OTrOBapsT Ha
pa3IMYHU TEelaroruvyecku uenu. YeTBbpTUAT eTanm € TeHepUpaHe Ha JM3ailH Ha EKpaHuTe,
BKJIIOUUTCIIHO UHTCPAKINHN U BU3YyAJITHU CIICMCHTHU. ITo TOo31 HAaUMH MOZACIBT HC CC OrpaHnvaBa 10
TEKCTOBO ChAbp)KaHHE, a 00XBallla U OpraHU3allMATa Ha YYEOHOTO MPEKUBSIBAHE B CICKTPOHHA
cpena. ToBa e BakHO, 3am0TO €(EKTUBHOCTTA HA OHJIAH OOYYEHHETO 3aBHUCH HE CaMO OT
ChIABPKAHUETO, HO M OT HA4YMHA, MO0 KOWTO TO CE€ MPEACTaBA, CTPYKTypuUpa M CBBpP3Ba C
JeCcTBHUATa Ha 00yUaeMusl.

CrieoBaTeIIHO MOJICNIBT 32 Ch3/IaBaHE HA €JICKTPOHHU OOYYMTEITHH KypCOBE C M3IOJI3BAHETO HA
TeHepaTUBEH W3KYCTBEH HHTEICKT MOXKE Ja Ce pasriekaa Karo ChUYCTaHHE MEXITy
AaBTOMATHU3AIIMsI, MOJYJTHOCT M MEJaroruyecku KOHTpoi. Toil mo3BosisBa Mo-06p30 Ch3gaBaHe Ha
y4eOHU MaTepUali, MO-I'bBKABO CTPYKTYypHUpPaHE HAa ChIBPIKAHUETO U TI0-100pU BH3MOKHOCTH 32
aJlanTHpaHe KbM Pa3IMYHU OOYyUMTENHHU 1end U npodunm Ha obyuaemure. B chmioTo Bpeme
MOJICTBT MOCTaBs SICHO M3UCKBAHE 32 €KCIepTHA BalUJAlMs U METOJMYECKa TOCIEI0BATEIHOCT,
Taka Y€ TEeXHOJOrnyHaTa e(QeKTUBHOCT Ja ObJie ChUe€TaHa C KadyecTBO M oOpa3oBaTeilHa
CTOMHOCT.

2.7 WHU3Boam

B HacTosIIaTa rjiaBsa ca pa3pa60TeHH OCHOBHUTC MOJCIN N MCTOIH, HCO6XO,Z[I/IMI/I 3a Cb31aBaHC
Ha I/IHI[I/IBI/II[yaJ'IeH KOMIICTCHTHOCTCH HpO(i)I/IJ'I n 3a I/I3rpa>1<)1aHe Ha HCpCOHaJ'H/ISI/IpaHI/I
oOyuntenHu nporpamu. M3cnensanero nokasa, ye e()eKTUBHATA MEPCOHATU3AINS Ha 00yYEHHETO
HN3UCKBa sCHAa BPB3KAa MCKIAY aHalIW3a HaA HYXIUTE OT O6y‘1€HI/Ie, OIIMCAHUCTO Ha MLOCJICBUTC
KOMIICTCHIINU U n0)160pa Ha IIoaXoaA110 O6y‘-II/ITCJ'IHO CT)I[T)p)KaHI/Ie. HO Ta3snu HpI/I'-II/IHa AHAJIN3BT
Ha ,Z[e(bI/ILII/ITa Ha KOMIICTCHIIUU 66 pa3rne;[aH KaTto I_[eHTpaJ'IeH MCXAaHHU3BM 3a YCTaHOBﬂBaHe Ha
pasiinkata MCXKXIAY HU3MCKBAHOTO U ﬂeﬁCTBHTCHHOTO PaBHHUIIC HA ITIOATIOTOBKA, @ OTTaM — M KaToO
OCHOBA 32 B3EMAHE Ha PEIIECHHS OTHOCHO ChIBPIKAHHUETO U MOCIEN0BATENHOCTTA Ha 00YYEHHUETO.

[IpenyosxxenuTe METOAM 3a MEepPCOHANU3ALMS [10Ka3BaT, Y€ O0YyUUTEITHHAT IPOLeC MOXKe 1a Obae
OpraHu3MpaH MO-T'bBKABO M IO-IIEJICHACOYEHO, KOTAaTO C€ OTYUTA MHIUBHAYATHHUIT MpoQui Ha
oOyuyaemus. PazpaboTeHusAT Moz 3a Ch3/1aBaHEe Ha MHIUBHyaJIeH KOMIETEHTHOCTEH PO U
NepCOHAIM3UpPaHn OOYUHUTEIHHM IPOrpaMU OCHUTypsiBa JIOTMUYECKa M METOJMYEecKa paMKa 3a
CBIIOCTABSHE Ha LIEJICBH U HATUMYHH KOMIETECHIIUH, 32 ONpEesTHE Ha IPUOPUTETH B O0YUEHUETO
U 32 U3rpaxkJaHe Ha ajantupad oOdydutesieH IbT. I1o To3u HauMH ce mpeoJossiBa OrpaHUUYEHUETO
Ha TPaJULHUOHHUTE YHU(PUIHMPAHU MPOTrpamMu, IMpU KOUTO BCHUUKH 0OydaeMu IpEeMUHaBaT Mpe3
€/IHAaKBO ChABbP)KaHUE, HE3aBUCHMO OT CBOUTE PEATHU MOTPEOHOCTH.

ChI1lecTBEH pe3yJiTaT OT IJlaBaTa € U 0OOCHOBABAaHETO HA POJIATAa HA OOYYUTEITHOTO ChIAbPIKaHHUE
KaTO aKTHBEH €JEeMEHT B Ipolieca Ha nepcoHanuzanus. Ilokasano Oemre, ue 3a ga Obae
NEPCOHAIN3UPAHOTO OOYUYEHHE TEXHOJIOTMYHO peau3yeMo, ChIbpXKAHHETO cieaBa Jaa Objae
pa3paboOTBAaHO MO CTPYKTYpUpaH Ha4MH, C BB3MOXKHOCT 3a IapaMeTpU3UpaHe, IOBTOpPHA
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ynotpeba M CBBpP3BaHE C KOHKPETHU KOMIIETEHIIMH. B TO3M KOHTEKCT U3IMOJ3BAHETO Ha
reHepaTUBEH W3KYCTBEH HHTENIEKT pa3KpHBa JOMBJIHUTEIHH BB3MOKHOCTH 3a YCKOpSBaHE Ha
pa3paboTkaTa, 3a MOJIOMaraHe Ha aBTOPUTE M 3a Ch3JaBaHE Ha IMO-TbBKAaBU 0Opa30BATEIHU
pecypcH, HO He KaTO CaMOCTOSATEIHA IIeJl, 2 KaTO HHCTPYMEHT B pPaMKHUTE Ha 00Ia METOI0IOT U
3a Ka4eCTBO U MPHIIOKUMOCT.

CnenoBarenHo pesyararutre oT [aBa 2 mMOTBBpKAABAT, Y€ Ch3AaBAHETO HA MEPCOHATU3UPAHU
OOyYHUTEIIHM TpOrpaMu HM3UCKBA CHBMECTHOTO MpUJIaraHE HAa MOJEN 3a KOMIIETEHTHOCTHO
OMKCaHWEe, METOJ 3a aHalu3 Ha AeQUINTH, MEXaHH3bM 3a MOA00p Ha ChIbPKAHUE U
TEXHOJIOTMYHU CpPEe/CTBA 3a pa3zpaboTka u anantanus. Taka ce popmupa HaydHO U METOAMYECKU
000CHOBaHa OCHOBA, BbPXY KOSTO B CJ€/BalllaTa IjaBa MoXe /1a 0bJie U3rpajeHa apXuTeKkTypa Ha
mwiarpopma, crnocobHa 1a peanusupa MPeNIOKEHUTE MOAENU M METoAu B yeO-0azupana
codTyepHa cpena.

I'IABA 3 - APXUTEKTYPA HA IIVIAT®OPMA 3A Cb3IABAHE HA
NHIANBUAYAJIEH KOMIIETEHTHOCTEH ITPO®NJI 1
INEPCOHAJIN3UPAHU OBYYUTEJIHU ITPOT'PAMU

3.1 IIpoexkTHpaHe Ha apXMTEKTypaTa Ha ye0-0azupana miaardgopma 3a
yhnpasJieHHe HA IePCOHATU3UPAHU KOMIIETEHTHOCTHM.

[IpoekTupanero Ha apxuTekTypara Ha ye0-0a3upana matdopma 3a yOpaBICHHE Ha
NEPCOHAIM3UPAHN KOMIIETEHTHOCTHH C€ OCHOBaBa Ha HEOOXOJMMOCTTAa TIPOLECHT IO
€JIEKTPOHHO O0ydeHue na Ob/e opraHu3MpaH Karo eAuHHA HudpoBa cpena, KosTo oOeAMHSABA
CH3/IaBAaHETO HAa ChAbPKAHHE, ONMCBAHETO HA KOMIICTCHIIMH, OIICHSABAHETO, aHAJM3a Ha
pe3yJITaTUTE U U3rPaKJAHETO HA MEPCOHAIM3UPAHU O0YUUTENHU IbTEKU. CHBPEMEHHHUAT IIPOLIEC
no e-oOyueHue NpeAnosara KOOPAWHUPAHO Yy4yacTHE Ha pas3IMYHU POJIM — EKCIepTH 110
npeaMera, IU3aifHepH Ha Y4YeOHH Mporpamu, pa3pabOTUUI Ha EJICKTPOHHO oOydeHue,
OOy4YHTEeNN W aJMUHUCTpAIHS — KOETO M3MCKBAa HE caMO Ielarormyecka JOTHKa, HO W J00pe
CTPYKTypUpaHa TEXHOJOTHYHA apxuTekTypa. OCHOBHATA 1[I € J1a C€ OCUTYPH IO-ONMTHUMHU3UpPaHa
U 10-0bp3a nmepcoHaM3MpaHa yuyeOHa ThbTEKa 3a BCEKM 00ydyaeM, Taka 4e €JHOBPEMEHHO J1a ce
CBbKpPaTH BPCMCTO 3a HATPYIIBAHC HA 3HAHUA W Jia CC IMOBHIIW MOTHBALMATA 3a 3aBbPIIBAHC HA

Kypca.

[IpennokeHUSAT apXUTEKTYpeH MOJAEN Cce HU3Tpaxkaa BbpPXYy ye0-0azupaHa cpena, B KOSITO
oTNenHUTe (QYHKIMOHATIHOCTH HE ca M30JIMpaHH, a CBbp3aHu B OO MpoIlec Ha ynpaBleHUE Ha
KOMITETEHTHOCTH U 00ydeHue. KiTtouoB e1eMeHT B Ta3H cpela € aBTOPCKUAT UHCTPYMEHT, upe3
KONTO ce pa3paboTBa U CTPYKTypupa OOyUHUTEITHOTO ChAbpKaHUE. Ta3u pois € WIICTpUpaHa
uype3 Durypa 2, mpencrapsiia riaBHUAS ekpaH Ha AT, KOWTO u3MbIHsABA (yHKIHATA Ha
LEHTpaJdHa Ccpela 3a Ch3/aBaHE€ W OpraHU3UMpaHE Ha HHTEPAKTUBHU OOYUYUTEIHU PpECypCH.
ApXUTEKTYpPHOTO 3HA4€HHE Ha TO3M KOMIIOHEHT CE€ ChCTOM B TOBa, Y€ MMEHHO TYyK 3aloy4Ba
napaMeTpU3UPAHETO Ha ChIABPKAHUETO U HETOBOTO OOBBP3BAHE C KOMIIETEHTHOCTHHUS MOJIEIN.
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CopiectBeHa 0coOeHOCT Ha IIardopmara €, ye OOydUTEITHOTO ChABPKAHUE HE Ce pasriexsa
KaTO CaMOCTOSITENIEH PEecypc, a KaTo €IEeMEHT OT CHCTeMa 3a pa3BUTHE M OLIEHSABaHE Ha
KOMIIETEHTHOCTH. ToBa M3MCKBa BCsAKa yuyeOHa eIMHMIA J1a MOXKe J1a ObJie CBbp3aHa ¢ eHa WIH
noBede KoMIeTeHIMH. To3u mpolec e oHarneneH upe3 durypa 3, KosITO Mokas3Ba J00aBsHE Ha
KOMIIETEHTHOCT KbM ClIaii]]. IMEHHO TyK ce peanu3upa Bpb3KaTa MeXAy yueOHus oOeKT u 1enTa
Ha 00yYCHHETO, KaTo Ce Ch3AaBa BH3MOXKHOCT ChABPKAHUETO a ObJie N3IOI3BAHO 3 TOKPUBAHE
Ha KOHKPETHU Ae(DUIIUTH U 32 BKIIOYBAHE B MIEPCOHATM3MNPAaHA O0yUHUTEIIHA IIPOrpama.
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Adding competences to slide/item
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Competencies Professions
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+ > Completion and evaluation
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® 1.1 Slide
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ApXHUTEKTypaTa BKJIIOYBA U MEXAHU3BM 3a KOJMYECTBEHO ONPEIENIIHE Ha OYaKBAaHOTO HUBO Ha
OBJIa/IIBAHE HA BCSIKA KOMIIETEHTHOCT. ToBa € HE0OX0IMMO, 3a J1a MOXKE CHCTeMaTa He caMo J1a
MapKypa Bpb3Ka MEXIy ChIbp)KaHHE M KOMIIETEHTHOCT, HO M Jia OLEHSIBA Jald OO0y4aeMHsT €
JOCTUTHAJI IOCTaThYHO HUBO Ha ycBOsiBaHE. Ta3u Jioruka e npeacraseHa upe3 durypa 4, xoaro
WIIOCTpHpA ONpesesiHE Ha HEOOXOAUMHUS MPOLIEHT 3a BCAKA TeCTBaHA KOMIIETEHTHOCT. [lo To3u
HauuH Tuiatdpopmara MOJAbpKa HE MPOCTO KAUYECTBEHO ONMHMCAaHWE Ha 3HAHUS W yMEHUS, a
(dopmanu3upaH MOJEN 3a U3MEpBaHE Ha CTEIEHTa Ha OBJIAJSBAaHE W 3a B3E€MaHE Ha pelleHUs
OTHOCHO CJIEJIBAILUTE CTHIIKK B 00y4YEHHUETO.

ﬁ O Package Settings

€30

Determination of the percentage required for each tested competence

& Package Settings

O Settings

= i Competencies Percentage to pass
- > Completion and evaluation

9 = ; pam .
- > Design settings Competence 1 85% Slide 1 7 %

+ > Competencies maping Competence 2 85% s Slide 2 (4 (4]

£ Analysing Structure Competence 3 85% - Slide 3 (72} 2]

+ @ Analysing unit 1 Competence 4 85% = Slide 4 - 7
® 1.1 Quiz 1
® 1.2 Test 1
® 1.3 Question 1 Competence 5 85% M Slide 7 @

Competence 5 85% - Slide 5 / /)

4» Learning/Assessment Structe

2
<
m

+ @ Topic1
® 1.1 Slide
® 1.2 Slide
® 1.3 Question 1

+ > Learning/Assessment Structure

Quzypa 4. Onpedenane nHa HeoOXOOUMUSL NPOYEHM 3a BCAKA MECMBAHA KOMNEMeHMHOCM
BakeH acneKkT OT apXUTEKTYpHOTO PEIICHHE € M BB3MOXHOCTTA 3a TEKYIIO MPOCIEasBaHE Ha
BPB3KHUTE MEK/Yy ChIbPKAHHE, KOMIIETEHTHOCTH U pe3ynTaTu. ToBa e moka3aHo upe3 durypa 3,
MpPE/ICTaBsAla MOHUTOPUHT Ha KapTUpaHETo Ha KoMmmeTeHIuuTe. [logo0Ha (yHKIIMOHATHOCT €
HeoOXO/MMa, 3a Jla Ce rapaHTUpa MOCIEeI0BATETHOCT MEXAY 3aJI0’KEHUTE IIeNd Ha 00yUYEHUETO,
HU3II0JI3BAHUTEC y‘—Ie6HI/I peCypCu 1 OUCHBYHUTE CIICMCHTU. O APXUTCKTYpPHA I'JicAHAa TOYKa TOBa
O3HA4aBa, 4e raTdopmaTa Mojabpka HEe caMO ChbXpaHEHHE HA JaHHUW, HO M aHAJUTHYEH CIIOH,
ype3 KOMTO MOXKe Ja ce CIeAu JOKOJIKO ChIbPKAHHETO pPEaTHO IOKPUBAa CHOTBETHUTE
KOMIIETEHTHOCTH U JJAJIX OOYUUTETHUAT MOJEI € MPUITIOKEH KOPEKTHO.
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KOSITO aBTOPCKUST WHCTPYMEHT, KOMIIETEHTHOCTHHAT MOJEN, MEXaHW3MHTE 3a OIICHSBAHE H
AHATUTHYHUTE QYHKIHKA paboTIT ChIVIACyBaHO. Bpb3kaTa MEXIy T3 KOMIIOHEHTH Ce
npociensBa mocienoBare’Ho upe3 Purypu 7—-11, KOUTO OHArIeAsBaT OCHOBHUTE €TalH OT
CH3JaBAaHETO Ha ChAbPIKAHHME, CBBP3BAHETO MYy C KOMIIETEHIIMH, 33/1aBaHETO Ha KPUTEPUU 3a
OBIIA/IIBaHE, HAOIIOJCHUETO HAa KapTHPAHETO W aHanmmW3a Ha pesyirartute. [lo To3u Ha4YWH
apXWTEKTypaTa Ch3JaBa TEXHOJIOTMYHA OCHOBAa 3a peaju3upaHe Ha IEePCOHATU3UPAHO,
KOMIIETEHTHOCTHO 0a3upano u data-driven enekTpoHHO O0y4YeHHeE.

3.2  Mogea Ha KOMILIEKCHA MHPPACTPYKTYpa 3a Ch31aBaHe U yIIPaBJeHHE HA

MEePCOHAJM3MPAHHU KOMIIETEHTHOCTHH NPoduin

B nuHamMu4YHO HpOMEHAIIA ce MKOHOMUYECKa M TEXHOJOTMYHA Cpela OpraHu3aliuTe ca
M3MPaBeHH Tpea HEeOOXOAMMOCTTa HEMPEKbCHATO Ja aKTyalu3upaT 3HAHHUATA, YMCHHUATA |
MOBEJCHUETO HAa CBOWTE CIyKHTenu. [Jo0anm3anusra, aBTOMaTH3auusra, IuppoBara
TpaHcopManys M Pa3spacTBAHETO Ha CEKTOPUTE, 0a3MpaHW Ha 3HAHUS, W3HMCKBAT IO-T'bBKABH
cucTeMd 3a 0O0ydeHHe, KOMTO Ja OCHTYpSBaT H3MEPHMO M MEPCOHATM3MPAHO pa3BUTHE Ha
YOBEIIKMs Kamurtaj. TpaauuuoHHute LMS penreHnss M3MbIHABAT NPEIUMHO (YHKIMH IO
pasnpocTpaHeHHe | NpociiesIBaHe Ha ChAbpKaHHUE, HO YECTO HE OCUTYPSBAT HHTEIPUPaHa BPb3Ka
MCKOY y‘-Ie6HI/ITC peCcypCu MU KOMIICTCHTHOCTHHUTC MOJACIHU, HU3IOJ3BAHU B CTPATCTHUCCKOTO
yIpaBjeHHe Ha YOBEIIKHTE pecypcH. B pesynrar Ha ToBa OOYYMTENHHTE MPOrPaMH OCTaBAT
CTaHAAPTHU3UPAHH M HEAOCTATHYHO CHOOPA3EHNU C PEATHUTE HYKIM Ha OTACIHHUTE CIy>KHTEIN W

TPyIHN.

3a mpeooIsIBaHe Ha TE3U OTPaHHUYEHUs € He00X0oAuMa LSIIOCTHA HHPPACTPYKTYpa, U3rpajeHa
KaTo MHTETpUpaHa yueOHa eKOoCHCTeMa, B KOSITO BCEKH MOJTYJI € B3aMMOCBBP3aH U (DYHKIIMOHUpPA B
paMKHTe Ha eIuHHA CTpyKTypa. [lomo06eH Moaen ocurypsiBa CBbP3aHOCT MEK/y BCUUYKU €Talu Ha
Hpoueca — OT I[e(bI/IHI/IpaHe Ha KOMIICTCHIIMU W CHh3JaBaHC Ha C'bl['bp)I(aHI/Ie 0 HpGI[OCTaBHHC Ha
MEePCOHATIM3UPAHU OOYYUTEITHU TBTEKHU, BAIMIMPAHE HA PE3yJITaTH U aHaJIu3 Ha BH3JICHCTBHUETO.
I[aHHI/ITC CC IBUKAT I[BYHOCO‘-IHO MC)K[[y OTACIIHUTE KOMIIOHCHTH, KOCTO II03BOJIsIBA KOpeKIlI/II/I B
peaHO BpeMme, HamaysBa aJMUHUCTpAaTHBHATa TEXECT M TMoAo0psBa omuTa Ha OOy4YaeMuTe.
OO0mmara JIoTUKa ¥ B3aMMOJICHCTBUATA MEXKIY MOJIYJUTE ca MpeacTaBeHn BbB Durypa 7, KOSTO
OoHarJiceasisa SaTBOpeHI/Iﬂ OUKBII OT MOILCJ’II/IpaHC Ha KOMIICTCHTHOCTH, MapKHpaHe Ha cwn)pmaHHe
Y TIEPCOHAIM3UPAHO MOAPEXKIAHE 10 OLIEHsIBaHE, aBTOMAaTH3allMs U aHAINU3H.
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Queypa 7. Hugppacmpyxmypa 3a cvzoasane u ynpasieHue Ha nepCcoHAIU3UPaHU
npoguiu Ha KOMNEemeHmHOCm

Apxurektypara paboTH BBPXY CIIOJCICH MOJEN Ha JaHHU, KOWUTO TI03BOJISIBA TIEPCOHATTM3AITHS,
0a3upaHa Ha KOMIIETEHTHOCTH, OT Ha4aJloTO 0 Kpas Ha oOydyuTelHus mpoiec. B ocHoBarta u
CTOAT HSIKOJIKO ChIVIACYBaHM CJIOSl JaHHU. [IBpBUST € CIOST Ha KOMIIETEHTHOCTHHS MOJEN, KOMTO
BKIIIOUBA CJIEMEHTH HA KOMIIETEHTHOCT C YHHUKAIHU HICHTH()HUKATOPH, CKaId 3a BIaJlecHE,
TEXECTH WIN MPUOPUTETH 33 OTACITHUTE POJIM U BUIOBE JI0KA3aTEICTBA 3a OBlaAsaBaHe. Bropusr e
cinosaT Ha mnpodura Ha oOydaeMusi, KOWTO ChIbpKa TEKYIIOTO HHBO Ha BiaJleeHEe 10
KOMIIETCHTHOCTH, HWH(pOpPMAIHs 32 BAIMAHOCT M aKTyaJIHOCT Ha JO0Ka3aTelCcTBaTra, KaKTO H
NpEANOYUTaHUS U OTPAaHUYEHUsI, CBbP3aHU C YUeHeTO. Taka ce ch3JaBa OCHOBA 3a ChIIOCTABSHE
MEX]Ty LIeJIEBUTE U3UCKBAHUS U PEATHOTO ChCTOSTHUE HA KOHKPETHUS 00y4YaeMm.

KommiekcHara uH(pacTpyKTypa HE MPEACTaBIsBA MPOCTO CHBKYMHOCT OT MHCTPYMEHTH, a
cpena, B KOSITO BCEKH MOJIYJI M3IBIIHSABA OT/AETHA (QDYHKIHS, KaTO €AHOBPEMEHHO C TOBA CIOJIEIS
obma mHpopmarmonHa 6a3a ¢ ocraHanuTe. IMEHHO Ta3W CHMHEPTHsl MO3BOJISBA JIa CE MOCTUTHAT
MOCIIEIOBATEIHOCT, TOYHOCT W CBIJIACYBAaHOCT MEXAy crparerudeckure 1enn Ha HR
YOPaBICHUETO W UHIUBUAYyATHUTE 0OyunuTenHu mbTeku. [1o To3um HauMH HMHQpACTpyKTypaTa ce
IPEBpHIIa B CTPATETHYECKH MEXaHU3bM 33 Pa3BHTHE HA TATAHTH, OCHOBAHO Ha KOMIICTCHIMH, &
HE caMO B TEXHUYECKO CPENICTBO 32 aIMUHUCTPUPAHE HA O0YUCHUSI.

ChIecTBEeH pe3ynTar OT MoJiesia €, 4e TOM Ch3/aBa yCIOBHS 3a U3rPaXKJaHe H MOJUIbpKaHe Ha
IIEPCOHATM3UPAHA KOMIICTEHTHOCTHH NPO(QWIN KaTo IWHAMHUYHM, a HE CTATUYHH CTPYKTYpH.
AHanM3bT Ha PE3YATATUTE, BpPb3KATA MEXKIY CBABPKAHUETO U KOMIIETEHLUUUTE, KAKTO U
BBH3MO)KHOCTTA 32 aBTOMATU3UPAHO MPEMOIpekIaHe Ha O0YIHUTEITHHS BT MO3BOJISABAT MPOQUIBT
Ha oOydaeMusi J]a Ce aKTyalu3upa B 3aBHCHMOCT OT HErOBHs Hampenbk. Taka ce OcHrypsBa
HCIIPCKBCHAT HHUKBJI Ha JUArHOCTHKA, 06yquI/Ie, OLICHABAHC W IIOBTOPHO MNPCHU3HMPAHC Ha
noTpeOHOCTHUTE.

CrnenoBatenHo MOJENbT Ha KOMIUIEKCHa HMH(pAcTpyKTypa 3a Cb3/aBaHE M YIIpaBlIEHHE Ha
MEPCOHAM3UPAHA KOMIIETEHTHOCTHH TPOQIIIM MOXKE J1a Ce pa3riiexkJa KaTo TEXHOJIOTUYHA W
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OpraHM3allMOHHAa OCHOBAa 3a KOMIIETEHTHOCTHO 0a3upaHO eleKTpoHHO oOydeHue. Upes
WHTETpaIMiITa MeXIy MOJCITUpaHe Ha KOMIICTEHIINH, NTapaMeTpH3UpaHe Ha ChIbpKaHUE, aHAJH3
HA TMpEABAPUTEIIHUTE 3HAHUS, ABTOMATHU3UPAHO IMPEJOCTABIHE HA PECYpCH U TIOCIEIBAIIH
aHAIIM3U Ce Ch37aBa BH3MOXKHOCT OOyUeHHETO Ja ObJie MO-T'bBKAaBO, MO-€(PEKTHUBHO U MO-TSICHO
00BBP3aHO C PEATHUTE MOTPEOHOCTH Ha 00yYaeMHUTE M OPraHU3aAIHUTE.

3.3 MHszBomm

B mHacrosmara rmaBa e pa3paboTeHa apxWTeKTypara Ha Miardpopma 3a Ch3JaBaHEe Ha
UH/IMBUYaJIeH KOMIETEHTHOCTEH NPOQHI M MEepCOHATM3UPAHH OOYyUYUTETHH MpPOTrpamu, upes3
KOSATO IMPEUIOKEHNUTE B TPEIXOIHaTa TJlaBa MOJIEIM M METOJM HAaMHpaT CBOATA TEXHOJIOTHYHA
peannzanus. AHaluM3bT IOKa3a, 4e 3a Ja ObJe NepcoHaIM3upaHoTo oOyueHue practically
OPUJIOKHMO, € HEOOXOIUMO H3TpaKJaHEeTO Ha MHTErpupaHa yeb-0asupaHa cpena, KOATO 1a
o0eqMHsABAa YNpaBJICHWE HAa KOMIICTCHLUH, TIapaMeTpu3upaHe Ha OOydYUTENIHH OOEKTH,
TeHepHpaHe Ha MePCOHATU3NPAHU TPOTPaMH U MPOCIIEASBAHE Ha PE3YJITaTUTE OT 00yUEHHUETO.

Pa3paborenata apXuTeKkTypHa KOHLENLMS JIEMOHCTpUpa, 4e e(QEeKTUBHOCTTa Ha IMO0A00HA
wiatopMa 3aBUCH HE caMO OT HAJMYMETO HA OTACTHH (DYHKIMOHAIHH MOJIYJH, @ OT SCHOTO
orpezeNsiHe HAa TEXHUTE POJIU, B3aMMOBPB3KU U IOCJIEIOBAaTeIHOCT HAa paboTta. B To3u cMuchi
MOJIETTBT Ha KOMIUIEKCHa MH(pacTpyKTypa OCHUTYpsBa OCHOBA 33 KOOPAMHUPAHO NMPOTHYAHE HA
Henusi mpouec — OT Je(pUHUPAHETO Ha KOMIIETEHTHOCTHU H3HMCKBAHUS W U3TPAXKIAHETO Ha
npodun, mpe3 aHanuza Ha AepUUUTUTE U U300pa HAa y4eOHU pPECypcH, A0 MPEIOCTAaBIHETO Ha
HepCcoHAIN3UpaH 00yUUTENIEeH BT U MOCIEIBAIIOTO OTYUTAHE HA TIOCTUTHATUTE pe3ynTartu. Tosa
Ch3/laBa yCJIOBHS 3a NPEXOA OT (parMEHTHpaHU U ciaabo CBBP3aHH PELICHUS KbM LSJIOCTHA
CHCTEMa 3a yIpaBJIeHUE Ha MEPCOHATN3UPAHOTO 00yUEHHUE.

Oco0eHO BaXHO €, ue MpeIoKeHaTa apXUTEKTypa Ch37aBa MPEIIOCTaBKH 3a ManadupyeMocT,
MOJYJTHOCT M TTOCTIe/IBAIl0 Haarpaxaane. Upes sicHo 000co0siBaHe Ha OCHOBHHUTE (D)YHKIIMOHATTHH
KOMIIOHEHTH T[iaTdopMaTa MOXKe Ja ObJe ajanThpaHa KbM pa3HuHUA OpraHU3alUuOHHU
KOHTEKCTH, TUTIOBE 00ydaeMH W M3UCKBAaHHUS KbM OOYYMTEIHOTO ChAbpkaHue. Hapen c ToBa
APXUTEKTYPHUSAT MOJICI TOJIKPENS Bb3MOKHOCTTA 32 HHTETPUPAHE HA aHATUTHIHN MCXaHU3MHU H
WHTEJIIUTEHTHU TEXHOJOTUYHU CpPEJCTBA, BKIIOYUTENHO TaKWBa, Oa3WpaHW Ha W3KYCTBEH
UHTEJICKT, 0€3 J1a ce HapyIaBa o0miara JIOTHKa Ha CUCTeMaTa.

CnenoBarenHo pesyatarute oT ['maBa 3 mokasBat, ue pazpaboTeHaTa apXUTEKTypa MpeaACcTaBIsABa
HEOOXOJMMOTO CBBP3BAIIO 3BEHO MEXAY METOJMYECKaTa IIOCTAHOBKA HA JUCEPTALlMOHHUS TPy
U HeiHata codTyepHa peanuzanus. Upe3 Hed ce Jl0Ka3Ba, Y€ MPEUIOKEHUAT MOJXO0A KbM
U3rpaKJIaHe Ha WHIUBUIYyaJeH KOMIIETEHTHOCTEH MNpOGWI M TMEPCOHATU3UPAHH OOYUYHUTETHU
IporpaMu MOXXe Ja ObJie peaqu3upaH Karo IOCIEeNI0BaTEeHA, TEXHOJIOTMYHO OOOCHOBAaHA U
npuioxkuma Tardgopma. ToBa MOATOTBS €CTECTBEHO MPEMHUHABAHETO KbM Clie/IBalllaTa TliaBa, B
KOSITO apXUTEKTYPHUTE PELICHUsI ca IPEICTAaBEHN B KOHTEKCTa Ha pa3pabOTeH MPOTOTHII.
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I'/TABA 4 - TIPOTOTHUII HA IIVIAT®OPMA 3A Cb3/IABAHE HA
NHANBUAYAJIEH KOMIIETEHTHOCTEH ITPO®UJI U
HEPCOHAJ/IM3UPAHU OBYUUTEJIHU ITPOT'PAMMU

B Ta3u riaBa e mpeacTraBeH MPOTOTUI HA copTyepHa miaTgopma 3a Ch3JaBaHe M MPEIOCTaBsIHE
Ha MEPCOHATM3UPAH OOYUYUTENIeH MbT, 0a3upaH Ha KOMIETEHTHOCTHHS MpOo(UiI Ha o0ydaeMmus.
[Inarpopmara oOeawHSBA OCHOBHM (YHKIMOHATHOCTH, CBBpP3aHM C YIpaBlIeHWE Ha
NEPCOHAIM3UPAHN OOYYUTEIHH MPOTpaMu, pa3padOTKa Ha HWHTEPAKTHBHO ChIbpPIKAHUE,
OMKCBAaHE U HATPYIBaHE HA KOMIIETCHIIUU U YMPaBICHHE HA JOCTHIA 0 OOYUHTETHU PECYpCH.
OcHoBHaTa uzues € Ja Cce TOJIOMOTHAT OpraHW3allMUTe MPH TUIAHHUPAHETO, Ch3JIaBaHETO,
NPEIOCTaBSIHETO M IMPOCIEISIBAHETO HAa OOYyYMTENTHHUS NPOIEC, KaTO €AHOBPEMEHHO C TOBa Ce
OCHUTYpsIBa TO-BHCOKA CTEMEeH Ha mnepcoHanu3anus. Cucremara € MPOEKTHpaHa Taka, 4e Jaa
yIIECHSIBA KaKTO OOy4YaeMHUTE, Taka W OCTAHAIUTE YYaCTHUIM B IpOIleca — OpPraHW3aTopy Ha
oOydeHue, MpenoIaBaTe)Id, aBTOPH Ha ChIbPKAHUE U aJMHHUCTPATOPH.

4.1 Cucrema 3a ynpapjieHHe HA IEPCOHAJIU3UPAHHN 00YUHMTEJHH NIPOIPAMH,
0a3MpaHM HA KOMIIETeHIIUUTE

Cucremara 3a YHOpaBJICHUC Ha MEPCOHATIU3UPAHU OGy‘-II/ITCJIHI/I nporpamMu pcajmsvupa OCHOBHATA
JIOTHUKa Ha nnaT(bopMaTa, KaToO ocurypsBa Cpe€la 3a nNpeaoCTaBAHE Ha O6y‘{€HI/I$I, IIpOoCICAsIBaHC
Ha Harpeabka U HaONIOJCHHE Ha pe3yiTaTtuTe. Ts € u3rpajeHa taka, uye Ja moIbp:ka HE camo
CTAaHAAPTHO Yy4aCTUC B CJIICKTPOHHO o6yquI/Ie, HO U MO-NIPpCHU3HO YIIPABJICHHUC HA OGy‘-IPITCJ'IHI/IS{
nmponec B 3aBHCHMOCT OT poJiATa Ha HOTpCGI/ITCHH U IIOCTUTHATUTC PE3YJITAaTH. O6y‘laeMI/IHT
IoJIy4aBa JOCTBI 10 CBIBP)KAHHWE 4YpE3 HMHTEPAKTUBEH IUIEWBpP, B KOWTO CE€ BU3yaJU3upar
CJIICMCHTUTC Ha KypcCa, HAIIPECABKBT U YCJIOBUATA 3a 3aBbPIIBAHC. HnanbopMaTa npeaocCTaBs
uH(popMaIMs KakTo 3a CTaTyca Ha NpEeMHHABaHE, Taka W 3a PEe3yJTaTUTE OT H3IBIHCHUTE
OIICHBYHHU KOMIIOHCHTH, KOCTO Cb3JaBa OCHOBa 3a aHaJli3 Ha IIOCTUTIHAaTOTO HHUBO H 3a
nmocjcABamo IUIaHUPAaHC Ha 06y‘-ICHI/ICTO. Baxxna yact oT TO3M MOAYJI € U BB3MOXHOCTTA 34
I[GTafIJ'IeH MMpErJICa Ha pE3YyJITaTUTC — KAKTO HAa HMBO KYpPC, TaKa U HAa HUBO KOHKPETHU OLICHBYHU
KOMITOHEHTH U OTJIEJTHU OTTOBOPH. TOBa M0O3BOJIsIBA OOYUUTEITHUAT IIpoLiec Ja Obie mpocaeasiBaH
HC CaMO aIMUHHUCTPATHUBHO, HO W AHAJIUTHUYHO, C (l)OI(y'C BBpPXY PCATIHOTO MNPCACTABAHC Ha
obyvyaemute. B Kpas Ha TO3W ITUKBI cUCTEMaTa MOAbPKA M JOoCHe Ha 00ydaemmusi, B KOETO CE€
HaTpynBa uH(poOpMalus 3a IPEMUHATH 00yUYEeHHUs, pe3yJITaTH U pa3BUTHE BbB BpeMeTo. BusyanHo
Ta3u JIOrMKa € MNpCACTaBCHA YpPE3 CDueypa 8. I[OCI/IC Ha OGy‘laeMI/Iﬂ, KOATO IIOKa3Ba KaK C€
ChXpaHsBa M CTPYKTypHpa HHPOpMaIUATa 32 HATPyTaHUs 00OYyYHUTEIICH OIUT B CHCTEMATa.
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Queypa 8. [ocue na obyuaemus

4.2 HHcTpyMeHT 3a pa3pa00TKa HAa HHTEPAKTHBHO 00y4eHHe

NHCTpyMEHTBT 3a pa3paboTKa Ha HHTEPAKTUBHO 00yUCHHUE MPEACTABIIABA CPEAATA, Ype3 KOATO Ce
Ch3/1aBa, PEJAKTHPA M OpPraHU3Mpa OOyYHMTEIHOTO ChIbpxaHue. Herosara ocHoBHa (yHKIHMS €
Ja OCHTYpH Ha aBTOPUTE M PEIAKTOPUTE BB3MOXKHOCT 3a pa3pabOTBaHE HAa HHTECPAKTHBHH,
MYJATUMEIUWHU WU CTPYKTypUPaHU OOYUMTEHM MaTepualid, KOUTO BIIOCIEACTBUE 1a Obaar
W3MOJ3BaHM B CHCTEMaTa 3a YIPABICHHE Ha IEPCOHAIM3HPAHM OOYYHMTEIHU IIPOTPAMHU.
HavaigHusT ekpaH Ha WHCTpyMEHTa € OpraHM3MpaH KaTto OMOIHoTeka ¢ oOydeHHs, MIaOIOHU U
pecypcH, 4pe3 KOATO Ce YIpaBisiBa JOCTBIIBT O OTACIHM IAKETH ChABPKAHHUE U CE TOIIbpKa
ISUIOCTHATAa OpraHW3als Ha pa3paboTBaHUTe Martepuaiad. KiodoBa BB3MOXKHOCT —Ha
MHCTPYMCHTA € 100aBSHETO Ha HHTEPAKTHBHOCTH, Ype3 KOMTO ChIBPKAHUETO MOXKE Ja pearupa
Ha JeicTBHATa Ha o0y4aeMus M J1a HacouBa IIPEMHUHABAHETO Npe3 pa3inyHM cueHapuu. Toa e
0COOCHO BayKHO MPY M3rPAXKIAHETO HA aANTHBHY U EPCOHATM3UPAHN O0YIHUTEIHH TBTEKH, Thil
KaTo IO3BOJISIBA B CHIBPIKAHUETO Aa OBbJAT 3aJ0KEHH YCIOBHOCTH, M300pH M alTepHATHBHU
MapipyTi. Hapern ¢ ToBa e peanusupan ¥ MOy 3a Ch3aBaHE U YIPABICHUE HA TECTOBE, KOMTO
IO3BOJISIBA pa3pabOTBaHEe HA pa3IMYHM THIIOBE OLEHBYHM KOMIIOHEHTH, KOH(UTypupaHe Ha
BBIIPOCH, TEXKECTH, OAHKU C BBIPOCH M YCIOBHS 3a NMpoBeXkJIaHe. JIOIMBIHUTENIHO MOraT ja ce
3a/71aBaT M M3MCKBAHUS 32 3aBBPIIBaHE Ha OOYYEHHETO, CBHP3aHH ChC 3aJBJDKUTEIHHU CKpaHHU,
TECTOBE, 3aJlaull W JPYTU EJIEMEHTH, KOMTO OIpENeNaT JIOTMKaTa Ha NpeMHuHaBaHe. Tasu
(yHKIMOHATHOCT IPEeBPbIIa HHCTPYMEHTa HE ITPOCTO B Cpelia 3a Ch3JlaBaHe Ha ChIbpIKaHHUE, a B
CPEICTBO 32 MOJCNIMPaHE Ha ISNIOCTHO HHTEPAKTUBHO y4eOHO MpexuBsiBaHe. ToBa e oHarIe1eHo
upe3 Queypa 9. Expan 3a 100aBsiHE Ha WHTEPAKTHBHOCTH, KOSTO IOKa3Ba KaKk B CaMOTO
CHAbPKAHUE CC BBBCXKIAT MCXAaHHU3MHU 34 aKTUBHO B3aI/IMO)IeI\/'ICTBI/Ie " pa3sKIIOHABAaHC HA y‘-Ie6HI/I$I
TpoIIEC..
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Queypa 9. Expan 3a 006assiHe Ha uHMepakmueHoCmu

B uHCcTpy™mMeHTa € peanusupaH M MOAYJ 3a Ch3JlaBaHE M YIpPABJIEHUE HAa TECTOBE, KOHTO
M03BOJISIBA pa3paboTBaHe Ha PA3JIMYHU THIIOBE OLIEHBUYHU KOMIIOHEHTH, KOH(UTypHupaHe Ha
BBIPOCH, TEKECTU, OAHKU C BBIPOCH U YCIOBUA 3a NpoBexJaHe. ToBa ch3aBa Bb3MOXKHOCT
OLICHSIBAaHETO Jla ObJie MHTErpupaHa 4yacT OT OOy4eHHMETO, a He caMo (PUHaJeH eTam ciel
HEroBOTO NPUKIIIOYBAHE.

CuafasaHe Ha TecT

S ° © .o

Bunpocn

Bunpocu ‘ DIOBABEHM BNPOCH: 18 I OBLLO TOMKM: 16 | LLET co | o |

@ Chapasase Ha HOB BBNPOC @ [lobasw ot GanKa ¢ BLNPOCH
Vme

Kateropus Toun Bpeme (cenyHav)

MHeopMaumonHa
K08 OT CSQHMTE 6 HAUUH A3 SALUMTHTE CBOMTS OHNARH

A, CHIYPHOET" 38 KpaiiHm

npodmnu?
noTpetuTend - 2022
JMHpopmaumoHHa

A Kaksa e paanukara mexgy 2FA n MFA? CHIYPHOCT" 38 KpaiHm

noTpeGATENN - 2022

JMrdopmaumonra
GUIYPHOCT" 38 KpaiH1
noTpeBuTend - 2022

Kakue k040 Bener uMar anoHamepenuTe hainoee ot Tr

WTPORHCKM KOH™?

Queypa 10. Expan 3a cv3oasane u ynpasieHue Ha mecmose 3a OYeHKa Ha KOMNemeHyuu

CeoirecTBeHa (YHKIIMOHATHOCT € W BB3MOXKHOCTTA 3a KOH(PUTYpUpaHE Ha M3UCKBAHUATA 3a
3aBbpIIBaHE Ha oOydyeHueTo. Upe3 Hes Morar Ja ce 3aJaBaT YCJIOBHUS, CBBpP3aHU CbC
3aIBJDKUTEIIHA €KpaHu, TECTOBE, 33/1a4d U JIPYrd KOMIOHEHTH, KOUTO OIpPENEeNT JIOTUKaTa Ha
MIPEMUHABAHE U YCIEITHOTO 3aBbPIIBAHE HA JAJICHO OOyUYCHHE.
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QOueHApaHe

Jagunmmrenes

OLieHBHEH KOMMOHEHT Murumaney pesyrar: % Temeer: % Wstpraare
KOMMOHEHT

Bunoee anoHamepen codyep 1 Kkax aa
ce npeanasuTe ot Hero

Bunanes cnarg
Uenm #a obyuenmeTo

Cnep Tosa ofy4eHue Le MoXeTe 1
sHaeTe

CuryprHocT npu paSota ¢ MHTepHet

KGHUBMNLMS Ha MHBOPMALMOHHATA
cMrypHeeT

MpeanocTasku 3a KNBepUHLMAEHTY |
Dokycupaly BsnNpoc
Mpousxon, Ha sannaxure

Kax fja NpoBepiTe uMeiin, 8 KOATO ce
,,,,,,,,,,,,, P

Queypa 11. Expan 3a kongueypupane Ha U3UCKEAHUS 3d 3A8bPUBAHE HA 00YUeHUemo

4.3 Monaya 3a ynpaBJjieHHe HA KOMIIETEHIIU U

MonynabT 3a ymnpaBieHHME Ha KOMIETEHLMH € KJIIYOB 3a peajlu3UpaHe Ha KOMIIETEHTHOCTHO
0azupanus moaxo] B ruiatgpopmara. HeroBara ocHOBHa (DyHKIHS € JTa OCUTYPU BPB3Ka MEKIY
O6y‘-II/ITeJIHOTO CbAbpPKAaHUEC U KOMIICTCHIUUTC, KOUTO CJICABA J1a 6'bI[aT Ppa3BUBAaHU U OLCHSABAHU
B pPaMKUTEe Ha oOy4yMTelIHMs mpolec. B cucremara e peanusupaH HMHTepdeNc 3a OmMCcBaHE Ha
06quTeHHOTO CbAbpKaHUEC C KOMIICTCHIUHU, YPE3 KOMTO OTACIIHU CKpaHW, TCEMU HIIN
O6y‘-II/ITeJIHI/I CAMHUIIN MOorar aa 6’bI[aT CBBpP3BaHHU C KOHKPCTHU KOMIICTCHIIMU. ITo TO3mM HauwmH
ChIBbPXKAHUETO C€ TapaMeTpu3upa U MOXKE BIIOCIEICTBHE Ja ObJe HW3MOJI3BAaHO 3a
MEPCOHAIM3UPAHO TEHEPHpPAaHE Ha OOYUYUTEITHH IIHTEKH, CHOOpPA3eHH C WHIUBUIYATHHUTE
I[G(I)I/IL[I/ITI/I 1 OCICBUTC HU3HMCKBAHUA. CJIGII YCIICHIHO 3aBbpIIBAHC Ha O6y‘-I€HI/Ie nin Ha
OTIpe/IeIeH! HETOBU €JIEMEHTH YJIOCTOBEPEHMTE KOMIIETEHIIMM C€ HaTpymnBaT B Hpoduia Ha
oOyuyaemus. Taka cucremara moaabpka HHPOPMAIUS 32 pa3BUTHETO Ha 00y4daeMHsl U Ch3/aBa
NpEeINoCcTaBKa 3a MOCJEBAIl aHAIM3 Ha JeDUIUTH, MJIAaHUpPaHE Ha CieaBailyd OOy4YeHHS H
Ipociie/isBaHe Ha HalpebKa BbB BpEMETO. B TO3M cMUCHI MOy BT UMa JIBOHA GYHKIUS — OT
€Ha CTpaHa, OIMCBA CbABPIKAHUCTO YPE3 KOMIICTCHINH, a OT ApYyra, NoAAbpKa MHAUBUAYaATHUA
KOMIIETEHTHOCTEH PO KaTo AUHAMHYHA CTPYKTYpPa, KOSTO C€ aKTyaJIu3upa B 3aBUCUMOCT OT
pe3yiaratute Ha oOydaemus. Ta3u joruka e npeacraBeHa upe3 @ueypa 12. ExpaH 3a onucBaHe Ha
06y‘II/IT€.]'IHOTO CbAbpPKaHHUEC C KOMIICTCHIIMH, KOATO IIOKa3Ba HadYWHA, I10 KOHUTO ce cb31aBa
Bpb3KaTa MCKIY y‘-I€6HI/ITe CJIICMCHTH U I CJICBUTC KOMIICTCHIIMM B CUCTCMATA.
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KomneTeHuwin no cnadpa

KomneteHummn

= kuiep curyphoo:
R ——

= mepku 33 npoTHBoaedcTEMe Ha KuGep aTakn

9 [obaseHi KoMNeTEHLMIM

MepKM 3a NPOTUBOLEACTBME Ha Kbep atakn X KMGep CATYPHOGT X

NpUNaraqe Ha NONVTVKM 33 UHDOPMALIMCHHA CHIYPHOCT X kubepHeTka X

Queypa 12. Expan 3a onuceane Ha 06y4umenHomo cbOwbpucanue ¢ KOMnemeHyuu

Cnen ycmemHo 3aBbplIBaHE Ha OOy4YeHHE WJIM Ha OIpPEAE]IeHH HErOBU EJIEMEHTH,
yIOCTOBEpEHUTE KOMIIETCHIIMM C€ HaTpymnBaT B mnpodmwia Ha oOyuaemus. Taka cucremara
HoJyIbpka MHPOPMAIUs 3a Pa3sBUTHETO HAa 00ydaeMMs M Ch3/JaBa IPEANOCTaBKa 3a MOCIE/IBalll
aHaJIM3 Ha AeQUINTH, IUIAHUPAHE Ha cJe/Ballyd OO0y4YeHHs U MpOCie/sBaHe Ha Hampebka BbB
BpPEMETO.

"\ MHCTHTYT 11O WHGOPMALIMOHHM W #" P 3
HET . KOMYHUKALMOHHH TEXHONOTMM (2] = ( :‘ lepraxa Bacunesa v
@ Havano I3 Authoring tool
eprana Bacunesa & :
i
£} Tabno
A Mpocbun
@ Cuobuermn
292 Vnpasnenue Ha notpebutenn >
i\ Ynpasnenue Ha obyueHuA > © Vudopvauna [T Axtvenmobyvenua € Mcropua HaobyversA () KoMneTewuun 2026
& Ocurypasase Ha pocruna >
O Obcnyxsare Ha 06yueHuA > KomneTteHuun @
al OTueT v craTueTvka >
Kubep curypHocT KubepHeTtuka Mepku 3a npoTusoaeicTBKe Ha Kubep aTaku MonasaHe Ha KOMMIOTLP
MpemaxsaHe Ha KOMMIOTbPEH BUPYC MW 3N0BPEAEH COTYep OT KOMMIOTLP Mpunarane Ha NOAMTUKM 3a HAOPMALWOHHA CUTYPHOCT

MpuTexapaHe Ha KOMMOTLPHA FPaMOTHOCT

Queypa 13. I[Ipogun na obyuaem ¢ HaMpPynanu 6CUUKU KOMREMEHYUU OM YCHEUHO 3a8bPULeHU
00yuenus
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4.4 YnpasieHue Ha J0CThIA

MoaymbT 3a ynpaBieHHE Ha JOCTbhIIa € IpeHa3HAYeH Jla OCHUTYPH KOHTPOJIHMPAHO MPEIOCTaBSIHE
Ha OOYyYeHHUs W TPOTPaMHU CIOPE] TPEABAPUTEITHO OIpECIICHH TpaBWiIa, XapaKTEPUCTUKU Ha
NOTPEOUTENNTE W JIOTMKA Ha OOYYHTENHHMS IbT. 3HAYEHHETO My € OCOOEHO ToJsiIMO B
OpraHM3alMOHHA CpeNa, KbAETO JOCTBIBT A0 KYypPCOBE YECTO 3aBHUCH OT JITBKHOCT, CTPYKTypHa
NPUHAIISKHOCT, TPEIXOMAHO 3aBBPIICHH OOYYEeHHs WIM JAPYrH ycioBus. B pamkuTe Ha
cucTeMara € peajlu3hpaHa BB3MOXKHOCT 3a Ch3JaBaHe Ha OOyYMTENIeH IUIaH M 3a/aBaHEe Ha
HpeBapuTeTH WM3HMCKBAaHHUS 3a JOCTBI A0 ompereneH Kypc. Ilo To3m HauymH MoOXe jga ce
neuHUpa MOCIEeOBATETHOCT MEXIy OOydYeHHSTa, KaKTO M YCJIOBHUS 32 OTKIIOYBAHE HAa HOBO
ChIbpKaHUE TPU HM3IBIHEHHE Ha ONpEAeiIeHM KpUTepuHu. ToBa moamomara ymnpaBJIEHHETO Ha
HepCOHATM3UPaHN OOYYHTEIHU IBTEKH W TapaHTHpa, 4e o0ydYaeMHST LI MOJY4YH JOCTBI 0
CBHOTBETHOTO CHIIbpPIKaHUE B IPABUIIHHUS MOMEHT U TIPH U3ITBJIHEHH MpennocTaBku. Hapen ¢ ToBa
cucTeMara MpeiocTaBs U (YHKIHMOHATHOCTH 3a yNpaBlieHHEe Ha MOTPEOMTENNTE, BKIIOYUTEIHO
Ch3JlaBaHe, pelaKTHpaHe U IMOJUIbpXKaHE Ha IMOTPEOUTENCKN MPOQHIN, KAKTO M M3MIOJI3BaHE Ha
JTAHHUTE 3a TAX NPH aBTOMATH3MPAHO pa3NpeneNisiHe Ha JOCTBHI 0 OOydYeHHsS] W TpPOTPaMHU.
JIOIIBJIHUTENTHO ce TOUIbpKa M yIpaBlieHHe Ha OpraHu3allMOHHATa CTPYKTYpPa, KOETO MO3BOJIsBA
U3rpaK/IaHe Ha HepapXuyHa CTPYKTypa Ha OpraHu3alusATa, 3a/laBaHe Ha NPEKHd PHKOBOAUTEIN U
OrpaHWYaBaHe HA JOCTHIIA 10 KOHKPETHU AUPEKIINHU, OTACTH WK 3BeHa. [1o TO31 HAYMH MOTyTBT
cbyueTaBa JIOTUKaTa Ha TNEPCOHAIM3HPAHOTO OOY4YEHHE C peaJHUTEe OpraHU3alOHHH
3aBUCHMOCTH M aJIMUHHCTPATHBHU NpaBuia. Ta3n GyHKIMOHATIHOCT € MpecTaBeHa upe3 Queypa
14. Cp3naBa"e Ha OOydMTENIEH TIJIaH W JO0OaBsIHE Ha MPEIBAPUTEITHU M3UCKBAHUS 3a JIOCTHIT JI0
KypC, KOATO OHarjie[sBa KakK CHCTEMaTa peaju3upa yCJIOBEH U IOCIEOBaTeNIeH JOCTBI 10
OOYYHTEITHH PECYPCH.
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HacTpo#kM Ha HOTUMKALMK
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HacTpOKy Ha HOTMDNKALMM

HacTpoiiku Ha HOTUEMKALMH

HaCTPOMKM Ha HOTHOMKALWA

HacTpoikm Ha HOTHOWKaLMM

HacTpoiiku Ha HoTHDMKaLMK

HacTpoiKM Ha HOTU(MKaLMM

MonuTwa 3a noseputenoct  KotaxTy

Hapen ¢ ToBa cucremara npefoctaBst QyHKIIMOHATHOCTH 32 YIPaBJIeHHE Ha MOTPEOUTENUTE,

BKJIIOYHMTEIIHO Ch3J]aBaHe, peAaKTHPaHE U MOATbp)KaHe Ha MOTPEOUTENCKU NMPO(UIIH, KaKTO U

U3I0JI3BaHe Ha JAaHHUTE 32 TAX MPU aBTOMATU3UPAHO PA3MpPeIeNITHe Ha JOCTHII 10 00yUeHHs U
nporpamu. ToBa ocurypsiBa aIMUHUCTPATUBHA YCTOMUMBOCT Ha MpoLieca U Bb3MOXKHOCT 32 M0~

IPENU3HO YIpaBieHHE Ha 00yJHTeIHATA Cpefia.

5. 3akirouenue u

PE€3I0ME HA ITOJYYCHUTE Pe3yJITaTu

B JAUCCPTAIUOHHUA TPyAd € HU3CIICABAH HpO6JIeM’bT 34 aHalin3a Ha HYyXKJAaTa OT 06yqu1/Ie,

HU3TPAXKIAHETO Ha

WHIUBUAYAJIeH KOMIIETEHTHOCTEH  MIpodui

Asmopegpepamu Ha Jucepmavuu 2026 (3) 47-93

u

CBh3JaBaHETO

Ha



MOJEJIN N METOJM 3A ITIPEJOCTABAHE HA ITEPCOHAJIM3MPAHU YCIIVIU ... 84

NEPCOHANM3UPAHN OOYYUTENHU TMPOrpaMH B YCJIOBUATA HAa CHBPEMEHHOTO EJIEKTPOHHO
oOyuenue. Ha ocHOBaTa Ha U3BBPIICHUS aHATUTHYEH 0030p € YCTAaHOBEHO, Y€ ChIIECTBYBAIINUTE
peumieHus B o0yacTTa Ha €JIEKTPOHHOTO OOy4YeHHE, YIpPaBJIECHHUETO HAa KOMIIETEHIMH U
pa3paboTBaHETO Ha OOYUYUTETHO ChABP)KAHUE B IOBEUETO CIydad pasrIexkaaT OTJACIHU aCHEeKTH
Ha OOYYMTENHHUs NPOIEC, HO PAIAKO IMpeajgaraT HHTETPUpaH MOIXOMA, KOMTO Ja OCHUTrypsiBa
MIOCJIEIOBATENIHA BPB3Ka MEXAY KOMIIETEHTHOCTHHTE W3WCKBAaHUS, OLEHKaTa Ha OOydaemusd,
aHanu3a Ha JAeUIUTHUTE, [apaMeTPU3UPAHETO Ha ChABPKAHMETO U IEPCOHATU3UPAHOTO
IpeI0CTaBsIHE HAa O0YYUTEIIHU PECYPCH.

B cpoTBeTcTBHE C (hopMysHpaHaTa 1eJ Ha AUCEPTALUOHHUS TPYJ € MPEATIOKEH MOIX0MI, KOUTO
o0enuHsBa MoOJeJ, METOAM M co(pTyepHH cpeacTBa 3a aHAIW3 Ha HyXJaTa OT OOydeHHE,
Ch37[aBaHe Ha WHIUBUAYaJCH KOMIETEHTHOCTEH NPOGMI U MPOBEXKAAHE Ha MEpCOHATU3UpPAHU
oOyuynTenTHH TmporpamMu. B pamkuTe Ha wu3cinenBaHeTo € O00OCHOBaHAa pojsTa Ha
KOMIIETEHTHOCTHUS MOJIX0/ KaTo MOJXO0/s1[a OCHOBA 3a U3TpaKIaHe Ha aJalTUBHU O0yYUTETHH
pelleHus, Thbii KaTo TOM Mo3BOjsBa (opMaliv3MpaHe HA U3MCKBaHHUATa KbM IpodecuoHamHaTa
JUIBKHOCT, OTpEeNTHe Ha TEKYIIOTO ChCTOSTHIE HAa 00y4JaeMusi M YCTaHOBSIBaHE Ha JIe(DUITUTHTE,
KOMTO cJie/[Ba 1a ObAaT NpeoIoJIeHH Ype3 00yUeHHE.

B I'maBa 2 ca pa3paOoTeHH OCHOBHUTE MOJAEJM MW MeTOAH, HEOOXOIMMH 3a peajn3upaHe Ha
npeiokeHust moaxoa. Pa3paboTen e mMozmen 3a m3rpaxaaHe Ha KOMIETEHTHOCTEH NMpodui Ha
npodecuoHanHa AIBKHOCT, KOMTO MO3BOJISIBA CHCTEMAaTU3UPAHO ONMUCaHHE Ha HEOOXOAWMMHTE
3HAaHUS, YMEHUS M KOMICTEHIMH 3a M3MBJIHEHHE Ha KOHKPETHa NpoQecroHaTHa pOJIs.
[IpennoxxeH e MeToj 3a aHaMU3 Ha HYXIUTE OT OO0ydyeHHe, OCHOBaH Ha JaepuIMTa Ha
KOMIIETEHIIUM, NPU KOWTO pazjivKaTa MeXay LeleBUs MpoQui Ha UIBKHOCTTA M TEKYIIOTO
CbCTOSIHHE Ha OO0y4aeMHusi CIYXKH Karo OCHOBa 3a HWIACHTU(UIMpAaHE HA OOYyYHUTEIHUTE
norpebHocTH. Pa3paboTeH € m MeTo[ 3a mepcoHan3alus Ha oOyduTesHaTa MporpaMa cropes
WH/IMBUyalHUs KOMIIETEHTHOCTEH NPOoQuI Ha 00ydaeMusl, IpU KOMTO y4eOHOTO ChABbPKAHHE CE
noadvpa U OpraHu3upa B 3aBUCHMOCT OT YCTAaHOBEHUTE AC(PULIUTH U OUAKBAHUTE PE3YIITATH.
Karo vact or mpeoxeHns HayuyHO-IIPUIIOKEH MOAXO0J € pa3paboTeH MOJEN 3a Ch3/laBaHEe Ha
WHAUBUAYAJIEH KOMIIETEHTHOCTEH NPO(UI U MEepPCOHAIU3UPAHU OOYUUTEIHU MPOrpamMu, KOWTO
OCUTYpsIBa Bpb3Ka MEXAY UIBXHOCTHHUS MPO(dUiI, pe3ylTaTuTe OT JAUATHOCTUKATa U Y4eOHOTO
chabpkaHue. CbINECTBEH €IEMEHT B TO3M IPOLEC € M MNPEUIOKEHHAT MOJEN 3a
napaMeTpU3UpaHe Ha OOY4YMTEIHOTO ChIbpPXKAHUE C KOMIIETEHIIMH, KOMTO MO3BOJISIBA yYeOHUTE
pecypeu a ObIaT OMHMCBaHU, KIacu(DUIMPAaHU U M3MOJI3BaHU B 3aBUCHUMOCT OT TAXHATa POJIs 3a
IIOKpUBaHe Ha KOHKpeTHHU aeduuuth. [lpeanoxken e u MeTo] 3a pa3paboTka Ha ChAbPKAHHUE 32
€JIEKTPOHHH OOYUYUTEIHU KypCOBE, OpPUEHTHpPAaH KbM MOIYJIHOCT, MOBTOpHA ymnoTpeda u
IIPUTOIHOCT 3a EPCOHATU3UPAHE.

B pamkunTe Ha u3cienBaHETO ca pasIiielaHd U Bb3MOXKHOCTHTE 3a M3IIOJI3BAHE HA N€HEPATUBEH
U3KYCTBEH HWHTEJEKT IpPU Cbh3/IaBaHETO Ha 00pa3oBaTeNIHO ChabpxaHue. B Ta3sum Bpb3ka e
IOpEeUIOKEH MOJEN 3a KOHTPOJIMpPAaHO U3IMOJI3BaHE Ha reHepatuBeH Al B mpoueca Ha
pa3paboTBaHe Ha OOYUYUTEIHH PECYPCH, IIPU KOHWTO C€ ChUETaBa €KCIIEPTHO BAJIMIMPAHO 3HAHUE
C Bb3MOXKHOCTH 3a aBTOMAaTH3UPAHO T€HEpHpaHe, aJalTUPaHE U aKTyalu3upaHe Ha ChIbpKaHHE.

B I'maBa 3 e pa3zpaGoTeHa apXuTeKTypaTa Ha ye0-0asupaHa miaatgopma 3a Cb3/aBaHE Ha
UHAMBUAYAJIEH KOMIIETEHTHOCTEH MNpoGMiI U TMEPCOHAIM3UPAHU OOYUUTETHH MpOTrpamHu.
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[IpoekTrpana e KomIIeKCHa HHPPACTPYKTYpa, KOSTO MHTETPUpPA YIpPaBICHHE HA KOMIIETECHIUH,
napamMeTpu3upaHe Ha OOYyYHTEIIHM OOCKTH, MEepCOHAIM3alMs Ha OOy4YUTEIHAaTa Iporpama Hu
aHalM3 Ha pe3ynTaTtute oT oOydeHueto. [lepuHupanu ca OCHOBHUTE (DYHKIIMOHAITHN MOIYJIH Ha
wiaropmara U ca OMHUCAHU TEXHUTE POJIM, B3aMMOBPB3KH M MSCTO B I[SUIOCTHHS MPOIEC IO
yIpaBJIeHUE Ha IEPCOHATU3UPAHOTO O0yUCHHE.

[lonmyyenure pe3ynTaTy MOKa3Bar, uye MOCTABEHATa LIeJT HA JUCEPTALIMOHHUS TPyl € MOCTUTHATA
Ha KOHIIENITYaJIHO, METOJMYECKO U apXUTEKTypHO HHBO. Pa3paboTeHu ca Mojen 3a u3rpakaaHe
Ha KOMIIETEHTHOCTCH NpodwI Ha mpodecHoHaHa THKHOCT, METOJ 3a NEpCOHAIM3alus Ha
oOyuyHWTenHaTa MpOorpaMa, apxXuTeKTypa M (YHKIIMOHAIHM BB3MOKHOCTH Ha Iutardpopma 3a
NepCOHAM3UPAaHO OOy4YeHHe, a B Cle/BalaTa rjaBa Te3W MOCTaHOBKM HaMUPAT MPAKTUYECKO
NPOJBIDKEHHE B PEaTM3UPaHETO W ONMCAHWETO Ha MPOTOTUIl Ha COPTyepHAa CHUCTEMa 3a
Ch3JaBaHE Ha MEPCOHAIM3UpPAH 0OyuMTeneH NmbT. 1l0 TO3M HAUMH JUCEPTALMOHHUAT TPYH
mpeiara IJ0CTHA HAyYHO-TIPUJIOKHA OCHOBA 3a MPEMHMHABaHE OT TEOPETUYHO OOOCHOBAH
KOMITETEHTHOCTEH TIOAXO0J] KbM TEXHOJOTHYHO peaIn3yeM MOJeN 3a IepPCOHATU3UPAHO
€JIEKTPOHHO 00y4YeHHe.

B I'naBa 4 e npeacraBeH pa3pabOTEHUAT NPOTOTUI Ha codTyepHa miaTdopma 3a ch3gaBaHe Ha
NepCcoHAIM3UPaH O0yUUTENICH BT, Oa3UPaH Ha KOMIIETEHTHOCTHHUS PO Ha oOydaemus. Tazu
TJIaBa MMa MPAaKTHKO-TIPUIIOKEH XapaKTep U LIeTU a OHArJeau M0 KaKbB HAUMH pa3paboTeHUTE B
NPEIXOTHUTE TIABH MOJEN, METOAM, APXUTEKTypa W (PYHKIMOHATHM 3aBHCHMOCTH MOTAaT Ja
ObJaT peanu3upanu B paboremia codpryepHa cpena.

OCHOBHUST akIEHT B TilaBaTa € MOCTaBeH BBPXY BU3YATHOTO M (PYHKIIMOHATHOTO MPEACTaBSHE
Ha CHCTeMara 4pe3 €KpaHHH M300pakeHUs Ha OTACITHUTE MOIYJTH W MHTepdeiicn. Upes Tax ce
JEMOHCTpPHpAT OCHOBHHMTE TMIpolecH B Iularopmara, CBBpP3aHU C HU3rpaXIaHe Ha
KOMIIETEHTHOCTeH Tpodui, mNapaMeTpusupaHe Ha OOyYHUTENHO ChIbpXKAHHE, aHallu3 Ha
nepUIUTUTE, TeHEepUpaHe Ha IMepcoHaTu3upaHa oOyduTelIHAa IporpamMa MU MpOCiesIBaHE Ha
pesynaratute. OmnmcaHMeTo KbM HU300paXEHHATa € HAaCOYCHO KbM H3SICHSABaHE Ha
npeIHa3HAaYeHUETO Ha OTMIETHUTE eKpaHu, JOruKaTa Ha padoTa Ha cucTeMaTa U Bph3KaTa MexIy
TEOPETUYHO pa3pabOTEHUTE TOCTAHOBKH U TSAXHATa MPAKTUYECKa peaTn3alusl.

[lo To3u HauuH ['naBa 4 M3IBIHSBA POJIATA HA €CTECTBEHO NpoAbbKeHHe Ha ['naBu 2 u 3, karo
MPEJICTaBs B MPHJIOKEH aCleKT pean3alusTa Ha MPEAIoKEHUTE pelieHus. AKO B TIPEIXOAHUTE
[JIaBU ca pa3pabOTEeHH KOHILENTYaJHUAT MOJIEN, METOAMYecKaTa paMKa W apXUTEKTypaTa Ha
wiatpopmara, TO B HACTOAIIATa TjaBa C€ IOKa3Ba TAXHOTO KOHKPETHO BBIUTBIICHHE B
npoToTunHa codryepHa cucrema. ToBa JaBa BB3MOXKHOCT Ja C€ MPOCIEAM MpaKTHUecKara
NPUJIOKUMOCT Ha TPEIIOKEHHST TIOIXOM M Ja Ce JEMOHCTpHpa IMOTCHIUAIBT My 3a PeaiHO
U3II0JI3BAaHE B CpeJia 3a MEePCOHATN3UPAHO EIEKTPOHHO 00yUeHHe.

Hay4yHo-npuJ/105KHU PUHOCH
C ornen Ha u3BbplIEHaTa padoTa B AUCEPTALIMOHHUS TPYJ M pE3yJITaTUTE, MOJYyUYEHHU B X0/a Ha
U3CTIEIBAHETO, MOTAT Ja 0baaT (OPMYJIUPAHH CICTHUTE HAYYHO-NPHUJI0KHU MPUHOCH:
1. Pa3paboren e Merox 3a mepcoHAJIM3aNUsl Ha O0yuHMTeJHATa NMPoOrpamMa cmopejg
HHAUBUAYAJHHUS KOMIIETEHTHOCTEH Npopmia Ha oO0ydaemusi, KOWTO Ch3JlaBa
BB3MOKHOCT 3a MOJI00p, MOAPESKIAHE M aaNTUPaHE HAa OOYUUTEIHOTO ChABP)KAHHE
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CIIOpe]] YCTAaHOBEHUTE KOMIIETEHTHOCTHH JAeDUUIUTH U KOHKPETHHTE LEIM Ha
00y4YEeHHETO.

2. Pa3paGoreH e MoaeJ 3a ch31aBaHe HA MHAUBHU/YAJIeH KOMIIETEHTHOCTEH NMPodu
U NepPCOHATU3MPAHN OOYYHMTEJHM NPOrpaMM, uype3 KOWTO ydeOHUTEe OOEKTH ce
MPEeBPBUIAT B CTPYKTYPUPAHH U U3IMOI3BAEMH €JIEMEHTH 3a JUHAMUYHO KOHCTpYHUpaHe
Ha UHAWBUIYAJTHU 06y‘-II/ITCJ'IHI/I II'BbTCKU.

3. PaspaloteH e MoJeJ 32 M3NO0J3BAHE HA I'CeHEPaTHBEH M3KYCTBEH HHTEJICKT NPH
ch3aBaHe HA 00Pa30BATEJIHO ChAbP:KaAHUE, KOMTO pa3uIMpsBa Bb3MOXHOCTUTE 3a
reHepHpaHe, alanTHpaHe U aKTyaTu3upaHe Ha OOYUYHUTEIHN PECYpCH MPH 3ama3BaHe Ha
HEOOXOIUMHUSI €KCIIePTEH KOHTPOJL.

4. Paspa0boreH e MoJeJ Ha KOMIUIEKCHA co(pTyepHa cpeaa 3a ynpaBjieHHe Ha
NEepCOHATU3UPAHO oO0y4yeHHe M ca  oONpeleJileHH M3MCKBAHHATA  KbM
(pYHKIHMOHAIHUTE Bb3MOKHOCTH HA OTACJHHMTE MOIYJIH, KOETO Ch3/1aBa OCHOBA 3a
pa3pabOTBaHETO M ONHMCAHUWETO Ha TMPOTOTHI Ha CHCTEMa 3a Cb3/laBaHe Ha
NepcoHAIN3UpaH oOyUUTENEH IIBT B ClIeABAalllaTa rjaBa Ha JUCEPTAUOHHUS TPYIL.

5. PaspaboreHa e apxuTeKTypa M NPOTOTHI Ha Yye0-0azmpana miaargopma 3a
ch3JaBaHe HAa NEPCOHAJIUM3MPAHM OO0Y4YMTeJHHM NporpamMu, Oa3upaHu Ha
KOMIIETCHTHOCTHHSI Tpodun Ha oOydaeMus, Kato ca JeUHUPAHU OCHOBHUTE
(GYHKIIMOHATTHU MOJYJIH, TOTOIIUTE OT JAHHHU W B3aUMOBPB3KUTE MEXKIY MPOLIECUTE 110
JUardioCTuka, IepcoHalu3danursda, MNpeaoCTaBdAHEC Ha CHAbPKAHWUEC W aHallu3 Ha
pesynratute. Pa3paboTeHM oOCHOBHUTE (YHKIMOHAIHA MOIYJIM Ha CHUCTeMara |
IIPOTOTHIIA € TECTBAH B OIIEPALlMOHHA CPENa.
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Hacoku 3a 0baemu u3ciaeaBanus

[TonyueHuTe pe3ynTaTd B paMKUTE Ha HACTOSIIMS JUCEPTAlMOHEH TPYJ OuyepTaBatr
BB3MOKHOCTH 3a paslIMpsiBAHE M HAATPAXKJIaHE Ha H3CJICIBAHETO B HSKOJIKO TMEPCIIEKTUBHU
HAIPaBIICHUs, CBBP3aHH C MPHJIOKEHUETO Ha W3KYCTBEHUS MHTEJIEKT B aHAM3a Ha HYXKJaTra OT
oOydeHue, U3rPAKIAHETO Ha KOMIIETEHTHOCTHH MNpoQWId U TMepCcoHATM3aluiTa Ha
oOyuutennute mporpamu. Pazsutrnero Ha Al-0azupaHu TEXHOJIOTHMHU Ch3JaBa MPEANOCTABKU 3a
NpEeMHUHAaBaHE OT TMPEABAPUTENHO JAePUHMpAHU TpaBUIa M MOAETH KbM T0-3/IaliTUBHU,
CaMOHACTpPOMBAIIM C€ U JaHHU-OPUEHTUPAHU CUCTEMH 3a YIPaBIEHUE Ha 00YUECHUETO.

EnHa oT OCHOBHHMTE HAacOKH 3a OBJICIIN W3CIEABAHUS € CBbpP3aHa C M3IIOJ3BAaHETO Ha U3KYCTBEH
HUHTCIICKT 3a ABTOMATHU3UPAHO H3TpaXKIaHC u AKTyaJIu3upaHe Ha WHIWBUAYAJICH
KOMIIETEHTHOCTEH mpodui. B Hacrosimata pa3paboTka KOMIIETEHTHOCTHHAT MpopuiI ce
pasriexaa KaTto pe3yiraT OT ChIOCTABSIHE MEXKIy M3MCKBAaHMITA Ha UIBKHOCTTA, PE3yITaTHTE
OT OLIEHSIBAHETO U CTPYKTypara Ha OOY4YUTEIHOTO ChIbpxaHue. B Obzaemie To3u mpouec Ou
MOI'BJ J1a ObJe 3HAYUTETHO DPA3LIUpPEH upe3 mpuiarane Ha Al Mojenu, KOUTO aHaJIW3HUpar
IOBEJICHHETO Ha oOydyaeMusi B JUTUTAIHATA CPEla, PE3yJTaTUTE OT TECTOBE U INPAKTUYECKU
3aJa4yy, Ha4unHa Ha B3aHMOH€ﬁCTBH€ CbC CBABPIKAHUECTO U AMHAMUKATA Ha HAlIpCIbKa MY. Tosa
OM TMO3BONMJIO Ch3JJABaHE HA MO-ITUHAMUYHM M CaMOAKTyaJM3Upalld ce NpopHIN, KOUTO
0Tpa3sBaT HE CaMO MOMEHTHO ChCTOSIHWE, HO ¥ TEH/ICHIINY B Pa3BUTHETO HAa KOMIIETCHIIUUTE.

Jpyra Ba)kHa Hacoka € pa3pa0OTBAaHETO HA MHTEIUTCHTHU MEXaHW3MHU 3a MPENopbuBaHE U
TeHepUpaHe Ha MEPCOHATM3UPAHO OOYYHUTETHO ChabpxaHue. [Ipu ObIeImy W3cieIBaHUusS MOXKE
Jla ce aHanu3upa Kak reHeparuBHUTe Al Momenu W cucTeMuTe 3a MPENopbKH MoraT jna Obaar
U3IOJI3BaHU 32 aBTOMAaTUYHO Ch3/]aBaHe Ha BapHaHTU HA y4eOHU pecypcH, ChoOpa3eHu ¢ HUBOTO
Ha oOy4aemusi, HETOBUTE JIeUIIUTH, IPEANOYUTAH CTHII HA yuyeHe U IMpodecroHaneH KOHTEKCT.
Oco0eHO TepCIeKTUBHO € W3CIEABAHETO Ha BBH3MOKHOCTTA 32 aBTOMATUYHO AJalTHpaHe Ha
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CIIO)KHOCTTa, (popMaTra M MOCIENOBATETHOCTTA HA CHABPKAHUETO B PEATHO BpeMe, Taka ue
oOyunTenHaTa mporpama Jia ce IpoMeHs TMHAMUYHO CIOpEJ MPEICTaBIHETO Ha 00ydyaeMusl.

ChIIecTBeH MOTEHITHAI 32 OB/ICIIO PAa3BUTHE UMA M IIOCOKATa, CBhp3aHa C U3IMO0JI3BaHE HA TOJIEMHU
C€3UKOBHU MOJCIIN KAaTO MHTCIUTCHTHU O6y‘-II/IT€JIHI/I acucTeHTH. TakuBa cuCTEMH OMXa MOIJIU aa
nojanomaraT odyyaemMuTe upe3 OOsICHEHHs, HACOYBAIIM BBIIPOCH, MMPUMEPU, MUKPOOOOOIICHHS,
aBTOMaTH3MpaHa oOpaTHa Bpb3Ka W aJanTHBHA TOJKpena mpu 3atpyaHeHus. OT
U3CTIeIOBATEIICKA TIIE/IHA TOYKA TOBA MOCTaBs BBIIPOCH, CBHP3aHU C TOYHOCTTA HAa T€HEPUPAHUTE
OTTOBOpH, NIeAarornyeckara ajJiekBaTHOCT Ha Al mojkpemnara, cTeneHTa Ha JOBepUe B CUCTeMara
U BB3MOXHOCTUTE 32 WHTETPUpAHE Ha MOJOOHM aCHCTCHTH B PAaMKUTEC HAa KOMIIETEHTHOCTHO
Oa3upaHo 00yueHue.

[lepcriekTriBHA HacOKa € U pa3pabOTBAHETO HA XUOPHUIHU MOJICIH, KOUTO ChYETaBAT CKCIICPTHH
mpaBWiia W MamMHHO caMmooOyuenue. [lomoben moaxon OW MO3BOJMI Ja C€ ChXpaHU
MPEAUMCTBOTO Ha €KCTIIEPTHO Je(PUHUPAHUTE KOMIIETCHTHOCTHH MOJICNIM U KPUTEPHUH 32 OICHKA,
KaToO CBIIEBPEMEHHO C€ HM3IMOJ3BaT NpeauMmcTBaTa Ha Al 3a OTKpuBaHE Ha 3aKOHOMEPHOCTH,
MpOrHO3MpaHe Ha OOy4UTETHH NePUIIUTH U TMpeJJlaraHe Ha ONTUMATHH CTPATETHH 3a Pa3BUTHE.
B TakbB KOHTEKCT ObAEUIUTE H3CIEABAaHUS MOraT Ja ce HacoyaT KbM Ch3JaBaHE Ha IO-
yCTOHYMBU U 00sicHUMH Al perieHus, KOUTO HE MPOCTO aBTOMATH3UPAT OTACIHU JEHHOCTH, a
MOANOMAaraT B3€MaHEeTO Ha MEJAarornyecky U yIpaBICHCKU PEIICHHUS.

Oco0eHo akTyasiHa € M [0CcOoKaTa, CBbp3aHa ¢ 00scHUMMS U3KycTBeH nHTeneKT (Explainable Al)
B 00yumnTenHu cuctemu. [Ipu n3nomn3sane Ha Al 3a orieHsiBaHe, MpenopbYBaHEe U TIEPCOHATTU3AIIHS
BBH3HUKBA HEOOXOIMMOCT PELICHUsATA Ha cUCTeMaTa Jia ObaaT pa30rpaeMu KakTo 3a 00ydaeMuTe,
Taka M 3a oOyuurenure M aaMuHucTparopute. [lopaan ToBa ObJeIM H3CIEIBAHUS MOrar aa
ObJaT HACOYCHU KBbM pa3pa0dO0TBaHE HA MEXAHW3MH 32 TPO3PAYHOCT M MHTEPIIPETUPYEMOCT, Upe3
KOHTO Ja ce 000CHOBAaBa 3alll0 HAa KOHKPETEH 00ydaeM € IpenopbyuaHo JaJIeHO ChAbpXKaHHUE, KaK
€ OIpeleNeH HEroBUAT KOMIIETEHTHOCTEH Je(UIMT M Bb3 OCHOBA Ha KakBU JaHHU Ce
aKTyau3upa npoQuiIbT My.

He ©Ha mnocnenHo wscro, ObaeunuTe HU3CIAEABaHUS CJelBa Ja pas3riexJaT U eTHYHHUTE,
OpPTaHW3AI[MOHHUTE W HOPMATHBHUTE aCIEKTH HAa M3MOJ3BaHETO Ha Al B MEpCOHATM3UPAHOTO
oOyuenue. C HapacTBAIIOTO U3MOJI3BaHE HA aNTOPUTMHU 3a OLEHKA U aJanTaius Ha 00yYUTEeHU
IporpaMu ce YBEIMYaBa 3HAYEHHETO Ha BBIPOCHUTE, CBBP3aHU CHC 3alllUTa Ha JAHHUTE,
HAJICKIHOCT HA MOJICIIUTE, N30STBaHE HA MPUCTPACTHUS U TapaHTHPaHE Ha CIPABEUIUB JOCTHII JI0
o0yuuTenHH BB3MOXKHOCTU. ToBa mpeanonara HEOOXOAMMOCT OT JOMBIHUTETHU H3CIEIBaAHUS
BBPXY pa3pabOTBaHETO HA HAJIEKIHU PAMKH 332 OTTOBOPHO H3Moii3BaHe Ha Al B oOpa3zoBaTenHa u
KOpPIIOpAaTHBHA Cpelia.

B o6o0mienne, 0ObIEIIOTO pa3BUTHE HA pasriiekaaHaTa MmpolieMaTuka € TSICHO CBBP3aHO C I0-
IBbIIOOKAaTa WHTErpausi Ha U3KYCTBEHUSI MHTEIEKT B CHCTEMHUTE 3a yNpaBJieHHEe Ha 00ydeHHE U
KOMIIETCHIIMM. Ta3u WHTErpanmusi uUMa TOTEHIMal HE CaMO Ja IIOBUINM CTENeHTa Ha
aBTOMATH3alMs, HO U J]a JOBEJIE 10 KAaUeCTBEHO HOBO IOKOJICHUE MEPCOHATU3UPAHN O0YUUTETHH
Cpear, KOUTO ca CIIOCOOHU Jla aHAJIM3UPAT, MPEIBUKIAT, alanTHPAT U MOJMOMArar y4eHeTO IM0-
WHTEIMT€HTHO, ITO-T'HBKABO U MO-e(PEKTUBHO.
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