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STUDENTS’ DESIRED IT POSITIONS AND PREFERRED AREAS FOR
ADDITIONAL QUALIFICATION AND PRACTICAL PREPARATION IN
TELECOMMUNICATIONS DEPARTMENT
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Abstract: The article shows the results of a survey done by the students of Telecommunication Department at New Bulgarian University.
The article shows the opportunity that the education gives to students for their future realization, as well as mostly wished positions of IT

specialists, areas for additional qualification and practical preparation.

In the survey, the students pointed the areas preferred by them for extra practical preparation and additional qualification that they
would like to obtain. The areas that are most preferable by the students will be more emphasized in the future curriculum of the

Telecommunications Department.

According to this survey, preferences for the necessary changes for the curriculum in the bachelor and master’s program were prepared.
Keywords: TRAINING IN TELECOMMUNICATIONS; PREFERRED IT POSITIONS, PRACTICAL TRAINING

1. Introduction

Telecommunications, as a sphere of expression and opportunity
for satisfaction from work, is a preferable professional field by
many young people, searching for conditions for a complete
realization of their abilities, cravings and wishes. The environment
in which the personnel of the system of telecommunications work is
not only tempting, but satisfying, to a great extend, their image for a
contemporary and progressive work methods, creation and
realizations of ideas, thence a stimulus of career development.
Universities are required to prepare well-trained specialists who
creatively apply their knowledge and ability, who can develop their
activity and can create new technologies and meanwhile can found
new knowledge.

The rapid changes of the modern technologies require annual
updates of the educational content in ICT. On account of this, in the
frames of the project BG051P0001-3.1.07-0062 “Improvement of
interdisciplinary skills and interaction with the business of
specialists in Telecommunication” executed by the Department of
Telecommunications at NBU, made a survey based on the business
needed knowledge and skills in ICT specialists, which later could
become a traditional source of information for NBU. In conjunction
with this, the realization of the students of telecommunication
program was examined.

The article shows the results of a survey done by the students of
Telecommunication Department at New Bulgarian University. The
article shows the opportunity that the education gives to students for
their future realization, as well as mostly wished positions of IT
specialists, areas for additional qualification and practical
preparation.

2. The inquiry

The inquiry was implemented at NBU. Sixty-seven students
were inquired — fifty-two Bachelors and fifteen Masters from
Telecommunication Department at NBU. The inquiry itself, aims to
get the highest degree of true information for students’opinion
regarding to the courses they study and knowledge they obtain.

The inquiry consists of 29 questions. Most of them are closed
and require students’ evaluation. These questions will be used
mostly for obtaining opinions, suggestions and some additional
information.

NBU is notable to some extent for its opened to student’s
vision, for its business requirements, and also for its flexibility to
respond to the labor market. A serious advantage of NBU is the
opportunity given to the students to choose their studying
programmes and courses by themselves, based on their needing and
their interests. This is the reason why many of the questions
included in the inquiry, are about students’ wish for additional

theoretical and practical courses, for additional qualification IT
positions preferred etc.

2.1. Courses desired beyond the ones included in the
programme

In this inquiry the students could point courses beyond the
courses included in the programme, Bachelor or Master, as a change
of courses not desired. Only ten students wanted to change courses.

Other desired courses are:
e Computer Networks;
Computer Technology;
Linux;
Informatics;
Management in Telecommunications;
Finance;
Economics courses;
Tourism.

Students also showed the certificates they have, as well as the
certificates they wish to gain during their education.

2.2. Additional certificates

Less than one third of the inquired students have additional
certificates as most of them are Bachelors. Greater part of the
students have CISCO certificate, less have Microsoft certificate.
Other certificates shown are beyond the ones included in the
inquiry:

ITIL v.3; Project Management;

ITIL;

FCE;

SQL;

Western Digital; Seagote Management; ACER;
Professional  qualifications in the field of
telecommunications;

e Foreign languages.

2.3. Additional qualifications

The greatest part of the students point that study another second
subject, followed by the students that would like to study an
additional qualification only if it is compulsory — Fig. 1.

The number of the students that would like have retraining, and
the students that wouldn’t like to have retraining, is equal.
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I'wouldn't ke

Number of students
®m with Master degree

that pointed at the following answer
@ General number

Only if needed

Yes,
with willingness

I already study

Number of students
® with Bachelor degree
that pointed at the following answer

* 3 out of 67 didn’t give an answer

Fig. 1 Additional qualifications.

About two third are the students that pointed the additional
qualification, the most desired additional qualifications are:

Networks and Security;

System administrator;

Microsoft, Juniper certificates;

Audio and video equipment / technique;
Embedded Systems; ASIC programming;
IT technologies and systems;

Networks; Cisco;

Number of students
W with Master degree
that peinted at the following answer

Information Technology;

Practical training / qualification;

Practice as a manager; environment control;
Depends on the field of work;
Management.

2.4. Fields preferred for additional practical preparation

A question, for having the opportunity to point the certain fields
which they would like to study next year, is also included in the
inquiry - Fig. 2

The following fields are enumerated, ordered according to their
general number (both Bachelors and Masters):

CoNoO~LNME

=
o

11.

12.
13.
14.

15.
16.

Number of students

W with Bachelor degree
that peinted at the following answer

Windows Server Administration

Linux System Administration

Mobile Networks Planing

Cloud Computing

IPv6, 6 to 4 transition, fixed netwok planning

VoIP & IPTV

Smatphone Programming

Communication and Information Security

Software Defined Networks nm Database design and
management

. Multimedia: HDTV, Digital Studio Technologyes,
Digital Audio
WEB programming & social networking tools &
deployment

Video Security and Surveilance

System Modelling and Simulation

DVB and radio broadcasting u Embedded systems,
Sensor Networks, Signal Processing and Imaging
Technologies

Spectrum Management

Others

1 General number

Fig. 2 Fields preferred for additional practical preparation.

Students with Bachelor degree give first place to Linux System

Administration

and second place is Windows Server

Administration. Order with students of Master degree is different.

First place is Cloud Computing and second is Windows Server
Administration.



2.5. IT positions preferred

The students point at the positions preferred by them for their
future job - Fig. 3 ordered according to the number pointed (both
Bachelors and Masters) as it follows:

System Administrator / Integrator / Engineer
Telecommunication equipment engineer

Technical Support

Security engineer

Developer

Project / Account / Product / People Manager u Sales
2D / 3D artist

Quality Assurance engineer

. Ul UX engineer (designer)

10. System Architect u On-line marketing specialist

CoNOR~WNE

Concerning this question the students are consentient- the most
preferable position is System Administrator / Integrator / Engineer.
As a second desired position, Bachelors point at
Telecommunication equipment engineer, and Masters- Security
engineer.

Number of students
m with Master degree
that pointed at the following answer

Number of students
with Bachelor degree

that pointed at the following answer B General number

*9 out of 67 didn't give an answer

Fig. 3 Preferred positions.

2.6. Education taken into consideration required by the
Telecommunication branch

More than two third of the students have the opinion that the
education in Telecommunication is complied with the requirement
of the branch. About one third can’t give any estimation — Fig. 4.

il
Yes No [ gon't
know

Numnber of Maters
B that gave the
following answer
Numbers of Baclelors
m that gave the
following answer

General munber

* Ome out of 67 didn’t
give an answer

Fig. 4 Education taken into consideration required by the

Telecommunication branch.
2.7. Education in collaboration with companies

Greater part of the students inquired, do not wish to have the
theme for their diploma work / master thesis assigned by an outer
company. The students who do are one third from Masters and one
fourth from Bachelors - Fig. 5.

Yes No

Number of Maters
B that gave the
following answer
Numbers of Bachelors
H that gave the
following answer

Geperal number

* 6 out of 67 didn’t give
an answer

Fig. 5 Education in collaboration with companies.



2.8 Expectations for realization as

Telecommunication

engineers in

The possible answers to this question are six and students could
point at more than one answer — Fig. 6.

I will realize my
opportunity
full valued

I'will have the opportunity
have modern and mnovative
way of working

Number of students
m with Master degree
that pointed at the following answer

Iwill 11;!\, e the nppnrt.lumfy Good finaneial
for creation and contribution
therefore stimuli for a career

Number of students
® with Bachelor degree
that pointed at the following answer

The greatest part of the students consider that will have the
opportunity for modern and innovative way of working and for a
fully valued realization of their capability, opportunities for creative
contribution and career development.

It will be difficult for me

" Iwon’t succeed in
to realize myself successfully

realizing in the field
of Telecommunications

secmity

General number

* 6 out of 67 didn’t give an answer

Fig. 6 Expectations for realization as engineers in Telecommunication.

3. Conclusions

With the inquiry made it was possible to find out the correct
opinion of the students in the Telecommunication Department at
NBU as well as the opportunities that the education give for a
successful professional realization of the students.

The inquiry deals with some important problems education in
engineering such as: the content and complexity of the material
studied that is learned as a general theory, specified theory and
practical preparation; need for additional knowledge in many fields.

From the datas shown we could summarize that the greater part
of the students inquired estimate the studying content as well-
balanced in its complexity in general-technical courses and in
specified technical courses.

Education in Telecommunication at NBU is orientated to the
requirements of the real business conditions in this branch of our
modern economics. This is confirmed by two third of the inquired
students. However lots of them do not want to have the theme for
their diploma work / master thesis given by an outer company.

The expectations of graduating students for realization as
engineers are that they will have the opportunity of modern and
progressive way of working, the chance to work creatively, the
chance of contribution consequently stimuli for career development.
There are no students that consider they wouldn’t be able to realize
themselves in the field of Telecommunication.

Students, graduating in the programmes of Telecommunication
at NBU have a positive estimation according to usefulness and
value of the gained professional preparation and would like to
realize themselves as engineers. An appreciable part of all inquired
students consider that it is necessary to gain an additional
qualification within 2 to 5 years in the field they work in, as they
point at another qualification they would like to have.

In the inquiry the students pointed at specific fields preferred by
them as an additional practical training and qualification, they wish
to receive. These fields that are preferred by most of the students

will be taken into consideration for the future programmes of
Telecommunication Department.

On the basis of the inquiry done, were made recommendations
for needed changes in the studying content of the courses which
would lead to increase the capacity and quality of Bachelor and
Master degrees in Telecommunication Department at NBU.
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Abstract: Requirements of the labor market in ICT require continuous and rapid qualification and retraining of staff. Simultaneously,
existing conventional architecture school does not allow rapid adaptive retraining as specialists, it the majority university programs are
based on solid foundation with modular floor structure. This report describes a new conceptual architecture of the academic curriculum that
realizes open access to the curriculum excluding the historical relationships in forming the foundation of knowledge, and opens the market of
educational services to other providers, such as colleges, private academies and practical hands on experience. Presented model permits the
development of competition and does not put the operators of educational services in new entrants or dominant position, thus the concepts
found in real terms realization of new undergraduate program in Network Engineering at New Bulgarian University.

Keywords: INNOVATION IN ICT EDUCATION

1. Introduction

The introduction of online technology for training results in
innovations in teaching. These online technologies have already
changed the educational services market globally. Disruptive effect
of online innovation is a prerequisite to entry for new commers in
educational services market that change the dominance of state and
private universities and schools [1]. This happens worldwide (USA,
Europe, India, etc.). Largest universities are actively develope
online training platforms, most of them are using very simple
models, such as youtube and moodle. Recently, the market of ICT
education introduce some new platforms, spesially created for entry
operators in online training. These introduces full automation in the
learning process and maintenance of individual users (students),
allowing significant reduction in the price of the end product.

2. Why VERTICAL?

2.1. Problems of heritage of classical academic curriculum

The classical model of academic education implies the
realization of multi-architectural concept in teaching, learning and
use of knowledge. This model seems to be logical in the course of
development of the industry over the past 200 years, where
engineers and other medical and law students can be effective
trained. This is not adequate for emerging technologies and
services. Inability of this monumental model to adapt new cources
makes it incompatible with the current trends in the labor market.
The concept of the monumental approach is that engineering
disciplines must be built on the basis of mathematics, physics,
chemistry, biology, electrical engineering, electronics and more.
The specific problem is not whether such knowledge is important
for engineers, but in their methods of teaching exported outside the
context of their application. Classical programming architecture of
academic education is that in order to produce an effective engineer
a 2 to 3 years study plan of fundamental education must be applyed.
This approach makes the classical academic education extremely
boring and engineering and technology subjects difficult for
students. Moreover, the classical fundamental model leaves no
room for the development of new and modern cources. Thus often
substantial percentage of current courses does not exceed 30% of
the total courses count. During their studies the students in various
engineering programs continue to receive one common base of the
foundation , which forms about 50% to 65 % of the matherial.

2.2. Modular — major & minor approach

Modernization of classical university program in engineering is
extremely complex process. These complexities come from
historical interdipendances created betwene disciplines, such as
physics with mathematics, electronics electrical engineering and
mathematics, biology, chemistry and more. These relationships are
"hollow" and, in fact, modern mathematics teacher rarely has a real
understanding of the application of the material. Multi-annual
construction of university programs of isolated specialists, teaching
highly diversified knowledge, that have no idea about the integrity

of the physical processes underlying to most of the core
technologies create opportunities to build additional complex
dependencyes between completely "hollow" specialized theoretical
courses only to preserve of the status to teach. These dependencies
on a fundamental level, gain degenerate lines in subsequent
relationships of the above courses, as digital systems, strength of
materials, microprocessors, etc. Over the years curricula are built on
a horizontal floor method, each successive floor suggests that
students have successfully built the previous floor of knowledge.

This architectural concept is similar to classical engineering
approaches used to build large buildings in the near past. With the
advent of technology preparation of modern engineering led to the
need for a trained high-volume application skills as technology
advances can not find an adequate place in the curriculum, which
vary extremely slowly under the pressure of historical relationships
between cources leading to large fragmentation of knowledge.
Legacy of monumental academic approach, however, prevents the
rapid adaptation of university programs, precisely because of the
huge amount of horizontal and vertical interrelated subjects that the
amendment can not be done alone. For example, the introduction of
new technology courses priori implies the knowledge of the entire
past technological background. This of course is absolutely
impossible and uneconomical. Consequently, the advent of new
technology in university programs take far more time than it was
necessary for its inventive, and even more after the end drop from
the same basic curriculum.

To solve this problem, introducing of modular training methods
was made. This segmentation of engineering today led to a huge
amount nomenclature names for basically the same curriculum. In
these programs the monument continues to account for 40% to 50%
of basic knowledge taught in all engineering specialties, some major
differences lie mainly in the degree of use of associated with
mechanics, electrical engineering or other technical disciplines
(physics, chemistry, biotechnology and etc.) Due to the desire of
universities to engage the attention of as many students in the past
40-50 years, a huge amount of different curricula in 30% - 35%
betweene. This diversification of education coupled with the loss of
a clear connection and analogy between seemingly disparate
curricula today causing the collapse in engineering education. At
the same time it evolved into a modular model within the last two
years of study, university programs do not change the general
architecture of the foundation. Thus a number of specialists today,
mathematicians, physicists and chemists in university programs
exist alone without a clear idea of their role in the realization of the
final yaprodukt. That these people appear a parasitic body of the
same old architectural concept. For example, few mathematicians
have a clear idea and a desire to understand exactly where they
teach are dry knowledge is a practical engineer. Similarly standing
problem of teachers in chemistry, engineering physics, mechanics
and others. Highly theoretical courses covering the first two years
of study the students become funerary stone of engineering
disciplines. This fragmented teaching, makes the final result of the
outermost notion of contemporary student for his future work. That
leads to the destruction of the natural human concept for the
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implementation of education, namely the provision of higher
incomes in the latter part of the life of the engineer. The essence of
the picture more strongly modified by the fact that the modern
student, using the Internet can easily navigate in the technology
world, as university curricula are becoming more abstract look and
usefulness becomes more clear.

Another major problem of the modular approach built on a
common foundation is unable to be built open educational model
that ensures the mobility of students and professionals in need of
retraining. This historic obsolete approach can not meet the current
requirements of the labor market. It is useless precisely because of
its clumsiness, lack of interdisciplinarity , withdrawal and virtually
no adaptation to the needs of both the labor market and to
spetsihichnite needs of the individual student. Using this
fundamental approach in education an engineer can not be pre-
qualified for a period shorter than two years, thus it raises serious
questions about the usefulness of such a qualification in the context
of the ongoing development of technology. Separation of the
various engineering disciplines in different nomenclatures , without
any real justification works only public universities, whose
maintenance is provided on market principles , state subsidized and
aimed at preserving the featherbeds Army Senior scientists in
dozens of different nomenclatures.

At the same time, you want to become more atkartivni to their
tudenti universities generate huge amount of minor programs. This
stems from the idea of reuse of existing product and selling it at
lower prices, good quality second , to customers who would not
have bought it at the original price, but would prefer to receive it
within the total user level. This model, however, seriously harass
the administration of educational programs, worldwide, each more
university within the last few years, now offers dozens or even
hundreds of minor programs in almost all professional fields .
Seemingly cheaper program for the end customer, it becomes more
expensive for the provider of educational services. Objectively
speaking, this marketing gimmick to artificially maintain
unprofitable programs a lot like selling hladimni machines Eskimos.
The essential terms of the possibility of continuous training and
mobility is the possibility that this be done dynamically with the
requirements of the labor market, not all together . This is like a
bonus menu to each portion ordered in the restaurant. You
understand that this is not only unhealthy but also extremely
wasteful.

2.3. Vertical versus horizontal

Characteristic of the ICT sector is that it is the fastest growing
sector of the economy. Innovations made in it, such as computer,
software and electronic technology have led to innovations in
several classical areas such as mechanics, medicine, chemistry,
physics and more. The leading ICT companies quickly found the
inability of the classic academic model of education to prepare and
re-training people in new and emerging industrial areas. Due to
these facts, a number of companies such as Cisco, Microsoft,
VMWARE, HP, Siemens, IBM and others. network of its internal
corporate academies [3]. Moreover, by developing the role of their
academies in the world of cloth they managed to seize large market
segments in their main activity: computers, networks, software and
more. Typical benefits of these corporations Medel is its high
efficiency , clarity meters hierarchy and complete information about
necessary steps that a person should not go to be able to take a
certain dalzhnost and consequently to reach a level of personal
income. And this model is something very different from the
academic educational approach. It implements the vertical structure
of the curriculum. This means that for a network engineer does not
need to know all the math and electronics , but only that part of the
technology with which it directly will work , but when the level of
his knowledge becomes insufficient , he can easily add to your
arsenal knowledge and skills acquired from other certification
courses to the same or another company. It is because of its
flexibility this vertical model is particularly effective in conditions
of high competition in technology. He is also a modular because it
implies a gradual stepwise accumulation of knowledge by students.

Naturally, this model is open, as the same skilled can study one or
another technology or another provider, or prefer to prepare their
own. This makes learning open and accessible to a much wider
circle of people, even those with extremely low incomes, who
generally have absolutely no chance to get quality education and
training to ensure their professional growth and a better life.
Increased chakestvo of life should be a key element in leading the
implementation of strategies for the development of higher
education. That universiteta academy and individual educational
service provider should provide such conditions, a set of
technological tools by which obuchavashtiyata to be able to
improve their social status and consequently their quality of life . It
will make a number of currently sichtani unattractive curricula
again interesting and preferred by students.

2.3. Verticalisation process is costly

At present we do not have objective information about how
successfully can be accomplished architectural conversion in higher
education. All we know that this model works well in corporate
academies and specialized training programs on the market of
educational services from third party suppliers. Historical shape
vazimozavisimosti across disciplines from the foundation of
engineering programs makes them extremely difficult to reform.
The main problem is not with this savrazn teachers to be convinced
of the reality of this process, and in how to make it as inclusive and
provide maximum mobility of students.
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Fig. 1 Studing technology must be very simmilat to technology self
architecture.

Verticalisation partly be achieved through the implementation
of the so-called author masterfully schools, where a small team
pepodavateli take on the task to train a relatively small group of
people in a specialized curriculum. This makes the final product
very expensive, as commit the resources of highly qualified special
and block material resources that might otherwise be used by more
teachers and students. To ensure mass scale in this approach
makismalna openness, individual courses should be interleaved not
separate and distinct blocks of context- oriented strands of
"elongated" educational units. This means that the model can not be
realized without online innovation. Without the online approach
such training would be extremely expensive and inefficient. It
allows online approach to create a vertically oriented subjects that
meet the specific needs of students and businesses.

For example, our application is to implement a hybrid structural
model curricula. In this process, some subjects may converge with
other disciplines and also to create a highly intertwined composite
architecture of knowledge and skills. But for required vertical -
mast elements and horizontal connecting elements forming different
levels of technology teaching. This approach allows us to create
programs in ICT that are open for teaching of technological subjects
in the way that the technologies themselves are built Fig. 1. (ISO /
OSI model for open interconnection between networks is a typical
example of the realization of vertical modular architecture that can
be seen as a whole and in the context of individual technologies.)



3. Why OPEN?

The vertical model combined with modular upgrades to basic
training programs that can provide hybrid technology of teaching, to
open the market of educational services [2]. Within this context, the
presence of possible specialized operators specific educational
content not only increases competition and directly affects the
quality of training but also allows the construction of a specific
ecosystem to better meet the demands of the labor market. So
napirmer realization of hybrid vertical - horizontal modular model
will instantly set us free from the legacy of the classic fundamental
model and Major - Minor modular approach. Vertical model of
education will strengthen the role of universities and research
institiutsii in teaching basic subjects, but in a way that opens up
these courses to the general public, making them more accessible,
useful and effective for all users of the educational services market .
For example, the teaching of mathematics, which is stroko
specialized vertical sashtkestveno will contribute to proper and use
by students in their future work. Thus mathematics courses are part
of growing professionals , thus an engineer will acquire new and
needed his knowledge of mathematics in the process of emergence
of nuobhodimostta them. That Growing up , year after year , the
future engineer can continuously be supplied with specific
knowledge directly influencing the quality of implementation of
specific learning material in the relevant technological disciplines.
This will get rid of the aggravating influence of fundamental
disciplines and will make the engineering profession more
attractive, useful and creative.

4, The NBU case?

In the context of the need to create attractive and truly effective
curricula, NBU were able to build a vertical modular curriculum
model in Network engineering. Within this program, we first
created three vertical pillars on which we base our entire program
structure. These are: mathematics, electronics, computer and
software technology. These pillars start from the beginning of their
studies students and instead focus on teaching fundamentals during
the first two years, that form the basis of the engineering course, we
teach these disciplines vertically in the process of study. This allows
us to make the most flexible program that can be freely adapted
course modules acquired outside the university, as it does not
interfere with the core support structure of engineering education.
Moreover the teaching of mathematics, electronics, and software in
the context of specific technologies and their applications gives a
very accessible form for students. Now mathematics and electronics
are not difficulties and obstacles in acquiring specialized
knowledge, but rather they are a complement of courses in specific
technological fields. As a result, students learn more mathematics,
electronics, computer technology and software than in the classical
fundamental model. Moreover, this vertical approach can optimally
be adapted to a variety of business-oriented courses such as courses
like Cisco, Microsoft, HP etc. Reforming the curriculum took about
3 consecutive iterations.

A first phase was formed at technology and communications-
related post-electronics. In this process several cuts school years
courses in electronics were reformed so that today they are taught
during the whole study of undergraduate students, close to the last
year of study. Iteration required insertion of a separate element
attached pylon next by previous. These were courses in computer
technology and software. The introduction of applied courses in the
first semester, students get a clear assurance that the expectations
and what benefits you will have the choice of specific curriculum.
Moreover, the introduction of this vertical model allows
professional immediately after the completion of each course
applied to have distinct knowledge and skills that they can
immediately start working. Most complicated moment in reforming
curricula verticalisation was the foundation of mathematics. Being
the most important mathematics require the longest time for reform.
As result however we have created a much applied curriculum,
which from the beginning of their studies, students get a clear
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picture of the application of mathematics to decide a specific
technological problems that they will encounter in practice.

5. Conclusions

At present we have no universal model, how successfully to
accomplish architectural conversion in higher education. All we
know is that this model works well in the corporations and that this
model clearly can be applied in higher education. However, the
advent of this innovation will lead to a number of difficulties related
to regulation. It is possible that regulation regarding program
accreditation at present will be reoriented towards accreditation of
specific courses: pylon, modular, horizontal and caulking. It is also
difficult to imagine without appropriate computer models how these
will work in a hybrid model. At present, the authors hope to achieve
a wider popularity of the proposed vertical model of innovation in
higher education. We think this will achieve strengthening role of
higher education in the process of training and retraining of labor
resources. The main driving factor here is focused on technology,
the variety of technologies of higher education, making a consumer-
oriented education through the introduction of online innovation in
higher education.
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Abstract: This article discusses theoretical aspects associated with the systematic approach application to the implementation of a
working model of the process of social adaptation of former military personnel and their families. This approach includes: studying and
taking into account individual peculiarities of personality; the influence of different environments and adequate combining of individual and
group awareness-raising forms of impact. The overall pattern of social adaptation will be instrumental in: the comprehensive planning of
work on the basis of diagnostics and evaluation of social environment; coordination between all the subjects engaged in this process;
development of modern technologies aimed at establishing social and pedagogical conditions.

Keywords: SOCIAL WORK, SOCIAL MANAGEMENT, SOCIAL ADAPTATION OF THE MILITARY.

Organizational system of former servicemen and their family
members organizational system process grounds in the theoretical
rationalization of human adaptation problem, systematic
interdisciplinary approach to social and educational activities and
social work, in determining the ex-servicemen and their families
social adaptation nature, in analyzing the intrinsic characteristics of
this process- being sometimes planned, sometimes spontaneous, in
summarizing the working practice of those, working with this
population.

Systematic approach has been used as a methodological basis
of the innovational managerial work, whereby subjects are regarded
as systems comprising of specific components aimed at revealing
the wholeness, at disclosing communications type variety and their
arranging in a single pedagogical system representing a relatively
steady set of elements, organized to bring together people, spheres
of their activities, functions performance, spatial and temporal
networks, relationships, ways of interaction and their operational
structure in order to achieve certain educational and rehabilitative
goals and results, to fulfill certain planned tasks concerning
education and training of an individual.

Systematic approach in elaborating the core components of
social and pedagogical work methodology implies primarily an
analysis of terms and factors relating to each element and
constituting the material, socio-cultural, demographic and socio-
psychological basis of the environment providing for the life of
former servicemen and their family members. The complex of such
deployments- systematically interdependent and reflecting the
actual state of particular environment and training opportunities
offered by such an environment- represents a comprehensive model
of the operating "social space" with a view to its socio-economic
and psycho-pedagogical potential, to legal, financial, staff and
financial security.

The general framework of the systematic approach as a basis in
the development of a comprehensive organizational technology of
the social adaptation process as a starting platform for social and
educational work development against the background of
established conditions of the environment, could have, as an
example, the following structure: mapping some set of elements
pertaining to a particular environment against the object in a
system, analyzing the features of communications and interactions
components specific for a social system (subject - environment),
determining system-forming connections ensuring subject’s social
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system stability and client’s /beneficiary’s/ comfortably state
analysis of the basic functional parameters of the very subject
within a system, studying management activities within the spheres
of environment, the degree of stability and optimality of its
performance relative to the nature and specifics of methodological
approaches and measures used in solving social and pedagogical
issues and in developing modern, practice-oriented models of social
work applicable to a variety of areas within the society.

Considering the general basis of social work technology as
methodological landmarks in setting methodological decisions
tendency, strategy and immediate actions in choosing optimal
guiding tools and methods tailored to environment-specific features
and needs of former servicemen and their families, in the course of
development of a comprehensive model for adaptation proved
important to redifferentiate "methodological elements” of priority
with respect to their specific instrumental means providing
interdisciplinary approach opportunities in a variety of areas within

the social environment ensuring more effective social and
pedagogical results.

Such an approach would ensure:
= to theoretically determine socio-pedagogical conditions

contributing to the effectiveness of the adaptation of ex-
servicemen and their family members within the changed
social environment; to identify social and pedagogical work
priority areas;
= a comprehensive theory of socio-pedagogical work to be
presented and to examine its categories, concepts, laws,
principles and methods from the standpoint of integrity;
= the ultimate goal of the process of social adaptation of former
servicemen and their family members /adaptability/ to be set,
which is regarded as an indicator of the state of integration of
an individual;
= abilities to perform certain biosocial functions;
= adequate perception of the environment and self;
= adequate system of interaction with others, working, training,
leisure time arrangement opportunities;
= adaptive behavior meeting the role expectations of others.
Cognizance of human nature, society, individual and social
development and knowledge has been fundamental to any
educational system, every philosophical concept and each model of
social activity, at all times.


mailto:terziev@skmat.com

Different theoretical concepts of the philosophy of life have
great influence on the development and formation of personality.

In thinking, the man has always been "a child of his time". He
has always perceived and still perceives dominant philosophies of
life and moral concepts, the established way of looking of things
because one is born "open" with his whole being to the world and
very adaptive with respect to facts of life. One apprehends and
learns things encountered through the mediation of educational
system, family education and other channels. Therefore, personal
qualities are to a significant extent socially determined, reflecting
the coherent worldview norms and values inherent to one society or
another.

Particular role in human activity arrangement, in retaining and
passing on all this datum that one considers necessary to remain in
nature, in society also in himself plays the culture as a public
channel through which society-specific credo resources, the stock of
achievements in science, art, morality and religion acquired in the
process of training, education, self-improvement, self-fulfillment of
man in society, as well as knowledge and modes of thinking,
identifying the type and nature human activity transformation and
its results in the aggregate are transmitted.

At the same time, along with ideological orientations
transmitted to man through the public media, in the course of life
each person develops a Weltanschauung of his own, individual
understanding of its parameters based on past experience in family,
school, environment and work, and on the background of the wordy
knowledge an own theory is built that determines the understanding
of its basic concepts such as work, love, personal development,
relations, communication, society, marriage, education etc.

Man’s development, his ability to overcome obstacles, his vital
energy, activity, optimistic or pessimistic attitude in general etc.
depend on the nature of his philosophy of life that helps or hinders
him solve the rubs and worries of life. And where the life runs, at
the place of activity of a man with all his diverse needs, there is the
field and area of social workers and social pedagogues.

The popular conception of pedagogical anthropology reflects
bringing together the science knowledge accumulated on the issued
of personality development.

Increased interest on the part of many scientific fields in
anthropological problems has been, on the one hand, a natural
consequence of the modern scientific thought development logics
demanding framing of a comprehensive theory of human
personality formation based on data accumulated in all fields of
science studying human.

On the other hand, this particular interest in pedagogy is
aggravated by the fact that previous formulations and traditional
pedagogical approaches to education and the formation of man
proved untenable in view of the latest scientific and technical
development requirements.

Several European experts realize that not only the era of highly
technical automation, aerospace, nuclear physics, the age of
discoveries in science has come, but also the time of fundamental
rethinking of the nature of man based of anthropology.

These trends are reflected by Bulgarian specialists in their
studies and works by defining a fundamental doctrine of man.
Striving to overcome the partiality and one-sidedness in the
practical work with people, to link together the various types of
such activity is becoming more common for the life of our society.
The structure of education and training principles could not be
understood, if not being correlated to the overall structure of human
nature based on the scientific foundations of general human study.
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Not only science, but also practice demands for a unified theory
of human study, for cohesion and integration of all means aimed at
studying human and managing its development.

These anthropological approaches to human phenomenon
analysis give the researchers new directions representing
completely unexplored areas of the complex science of man, his
intellectual world, his everyday existence.

Functions of educational anthropology consisted in giving an
overall view of man using philosophical-anthropological
methodological principles.

We consider personality as a social condition of the individual,
incidental only to man, finding expression in a stable set of
behavioral relations and features in society, while individuality- as a
specific personal profoundness, personal intellectual organization of
man, that distinctiveness, intrinsic to a particular person as social
being, a synthesis of his soul and body.

This approach to examining the individual is a conceptual basis
of the organization of focused influence on the personality of the
ex-servicemen and their families, aiming at forming in them
qualities of vital concernment and providing for the optimal social
support ensuring.

Such an understanding, in which the focus in on personality: its
originality, uniqueness, where subjective experience is taken into
account and related to educational impact tasks, we define a person-
centered approach and make it stand out as a necessary social and
educational condition providing for the effectiveness of the social
adaptation process.

Person-centered approach includes:

e studying and reporting individual peculiarities of personality;

e the influence of different environments: consciousness,
emotional and volitional behavior in different types of
activities- academic, professional, public; in areas- social,
pedagogical, psychological and medical;

e adequate combining of individual and group educational
forms of influence, where each person is given information,
psychological support, career forecasting and planning,
assistance in case of labor readjustment, entrepreneurial
activity with reflection of results obtained.

In this context, increases the importance of socio-pedagogical
activity, resting, on the one hand, on the issue concerning social
education problem of an individual, the development of his ability
to live in a group, in a social environment, to refer to social
structures when solving individual, group and social problems, and,
on the other hand, on transformation of the individual’s living
environment, social groups, which, of course, involves more than
the activity of educational institutions. So, the organization of social
and pedagogical activity is a leading socio-educational condition for
the successful functioning of the common model of organization of
former military personnel and their families social adaptation
process.

Pedagogical system management methods can be classified on
various grounds. Classification according to the functions of
management would be as follows: diagnostic, analytical, planning,
organization, coordination and control.

Business organization is one of the determining functions of
pedagogical system management.

Socio-pedagogical activity as a system is a social activity in a
specific microenvironment in the interest of harmonization of life
and social relations of the individual, targeted assistance focused on
socio-psychological state and personal organization of personality.



Social work is a professional activity of helping an individual, a
family, community to improve their capacity for social functioning.

Innovation can be regarded as an activity related to the
development, modification and implementation of new technologies
in education and training process.

We can identify the following classification of typological
aspects of the socio-pedagogical activity oriented on adaptation of
former servicemen and members of their families:

1) intrapersonal- training and social education of personality;

2) micro-environment- family environment as an educational
system; the social group, school as an open educational system
supporting the forming of adequate relations in the various types of
activity: professional , cultural and domestic, healthy lifestyle in the
living environment, prevention of deviant behavior of children and
adults by means of social activity;

3) macro-environment - protection of human rights, life
standard boosting, social support to former servicemen and
members of their families, social workers training, developing
social thinking in subjects engaged in activity.

Interpersonal level, as well as the personality itself, contains
enormous educational potential.

Education is a complex, multi-faceted, contradictory dialectical,
purposive process of personality formation of a human being, who
represents a social and cultural life phenomenon.

This definition includes any educational influence, training and
intellectual communication and so on, that can be set as a goal by
professional and public educators, supervisors, administrators,
experienced, highly qualified social workers.

Objectives of education may be general, related to development
of significant societal qualities. First and foremost, training of a
person who meets social and public expectations, i.e. a proprietor ,
consumer, patriot, etc. Fulfilling these expectations and within the
frameworks of the age-oriented approach in education, pedagogy
sets certain knowledge and skills, values and norms necessary in
solving socio-cultural tasks for each age stage and develops forms
and methods for inclusion, for the development of orientation and
attitude of the individual in the process of organization of work of
the wvarious institutions. Reflection and self-regulation of
personality, encouraging and creating conditions for adequate self-
knowledge, forming significant with regards to personality and
socially acceptable qualities for personal self-fulfillment and self-
assertion (vital qualities and skills) can be referred to as subgoals of
education.

Pedagogy in the educational process is so closely intertwined
with psychology, making it sometimes difficult to tell where one
ends and the other begins.

Science has not yet developed a psychological and pedagogical
program on formation of personality but only certain approaches, so
the problem of education could be address to in its pedagogical and
psychological aspect. This unconventional approach allows looking
into the mechanisms, content, methods and specifics of the
guidelines of the educational process in a new light.

The absence of adequate theoretical basis for the study of self-
development of personality is an obstacle regarding the
implementation of reconstruction processes occurring not only in
society, as a whole, but also in the education system. Handling the
problems of self-determination and self-development, self-control
and self-regulation of personality and , of course, the formation of
self-awareness will be instrumental in putting formation of
personality on a practical basis as an entity of the self and not as a
subject of education.
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The self-education is a process of intentional and independent
reconstruction of his own physical strength, mental properties,
social qualities of a personality performed by the individual himself
to achieve individual goals, adding meaning to his own life, as he
understands it. Lacking pedagogical purpose, orientation to the
intellectual world of a man and its perfection, social work is largely
impaired and deprived of its humanity.

At the bottom of such a model underlies the idea that at each
age stage the individual faces a number of problems, favorable or
unfavorable resolution of which depends on personal development
and the age approach to education has to be applied in such a
manner so as to create conditions for their effective resolving. In
applying a person-centered approach based on age approach the
individual should be assisted in solving such problems.

Subjects of education are two: personality and conditions
directly affecting it. Moreover, these conditions can be divided into
three groups:

= conditions- individuals (e.g. teachers,
administrative personnel at each levels);

= conditions- quality of groups to which a particular individual
belongs (family, group, school);

= conditions- economic (premises, equipment etc.),
administrative etc.

With an object of distinguishing various activities of the
educator (pedagogue, social worker) aimed directly to education
and conditions they are given different names: educational activity
and work aimed at creating educational conditions (on our end,
reconstruction of social environment and formation of socia and
legal, protective mechanisms within society, providing the
individual with feeling of safety).

Subject to social activities on the one hand is the very person
and his family, and on the other- society, performing its functions
within the system of official and non-governmental, voluntary and
public social institutions. Social work institution implies a family on
the one hand, on the other- institutions interacting with it, carrying
out social policy in various fields and areas.

Every social institution has specific, to a great extent unique
opportunities, consistent with their socially conditioned functions.

The main part of the leisure time of adults and children takes
place within a social, family environment, in the sphere of their
wider social interaction and cultural development. Under the
territorial proximity to family, social work directly performed in
this milieu has additional, yet almost untapped reserves for the
improvement of pedagogical and social influence of the family on
its closest circle. Unfortunately, in the period of Bulgaria’s
transition to market relations, the family found itself in very
difficult conditions. Protracted socio-economic and political crisis
in society affected dramatically the level of life of the family, giving
rise to a number of negative phenomena: unprecedented birth-rate
dropping, deterioration of health of children, growing number of
orphans, single mothers, juvenile delinquency increasing, falling
prestige of educational and socially useful services. In this situation,
only the family, having in mind its resources, can perform a number
of vital functions: education and personal development,
implementation of basic needs, psychological and economic
support, only the family can provide each member comfort and help
resolving all types of conflicts.

This leads to reconsidering of the initial formulation regarding
the family work, to focusing public attention on the family and
modification of the very methodological foundations in the mutual

social workers;

legal,



relations of family and society on the principles of primacy of the
individual and family over any public institutes.

There are further objective and subjective factors that can both
facilitate the proper understanding of social relations, society and
state imposed requirements, formation of habits of moral behavior
by the individual and to oppose it or just to negatively affect
personality. These are the people within the environment of an
individual, his personal relationships, the so-called reference
groups, which the man enters and which have a great influence on
him. Man as an individual is not formed outside the reference
groups. And his nature is a combination of public relations,
reflected and transformed by the referent groups.

Constructive approach to problems in learning and eliminating
them, the search for new forms of social support to a given class of
families makes the process of its social adaptation a social practice
phenomenon, represents a complex of methods used to achieve an
objective, requiring pedagogical impact and representing a key unit
throughout the educational process.

Within the society (the macro-level) education is carried out
through a system of various social institutions: the family, the state,
pre-school, school, extracurricular educational, instructive and
cultural institutions, public and legal, international associations
(UN, UNESCO, EU), territorial, industrial, social and political,
scientific, cultural, religious, government, public, national, social
and other organizations established in the interest of intellectual and
cultural self-retaining of society and development of the individual.

Society can influence the formation of personality directly and
indirectly. Direct influence is exerted by the media, works of art,
literature, cinema, theater, examples of heroic deeds, highly
committed labor of people and more. Realization and utilization of
this is just a reflection of our social relations.

In this model, the implementation of organization of the process
of social adaptation is envisaged at three levels:

- micro-socium (family) - as an educational system, providing
education and personal development, basic needs, economic and
psychological support;

- meso-socium (school)- teaching situation related peculiarities:
regulatory, logistical, social, psychological, staffing;

- macro-socium (region) - social and psychological departments
work (development of real mechanisms for implementation and
enforcement of energy and psychological potential of human
resources), the work of social adaptation centers, places for medical
rehabilitation; the use of foreign experience, mass media (to change
the attitude towards the military and Bulgarian Army in general),
using the three sectors of economic activity: government, non-
government, commercial, i.e. coordination of all financial,
intellectual, technical and personnel capacity of the society to form
pedagogical thinking in different subjects within the society.

The essential feature of procedural and functional dynamics in
solving these problems is that the subject of pedagogically
adjustable relations within the society is not only the individual, but
also the various structural units of his/her social environment. In the
process of pedagogically manageable influences their humane,
educational, training and educational potential is getting more and
more evident, whose effect is particularly noticeable and occurs
primarily in the specific areas of implementation of social policy.

Under pedagogical potential of the society we mean the totality
of interactions of the individual with the environment (entities and
educational opportunities of social environment).

Identification, organization and use of the entire educational
potential of the society to encourage the development and self-
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actualization of potential of each individual is at the heart of social
education and socio-pedagogical approach in all types of social

activity.

To integrative educational opportunities of the society can be
added: information services, regulatory, logistical, social,
psychological and educational support, defining pedagogical

orientation of the process of social adaptation of individuals.

Considering management processes for the development of this
model, we determine that these processes take an important place
and prominently occur in each component at each level of
functioning of the educational system. There are the following main
problems: in the structure and staffing of social pedagogy oriented
educational institutions and coordination of work within and
between these structures (government, non-government and
commercial type); in organization, operation and development,
promoting the activity of research, educational institutions and
training centers in the field of social activities in Bulgaria (at
national, regional/ military district level/ and local/ regional level);
in using and facilitating the activities of scientific, training and
scientific-pedagogical staff qualified in social pedagogic (other
qualification social workers including); in forecasting the main
tendencies, routes, and research, scientific and educational activities
development issues of priority (within different structures of social
pedagogy and social work); in their information richness, e.g. by
setting up computer networks both at regional and at national and
international level.

Important conditions for the effective social adaptation of
former military personnel and their families shall be the use of
integrative educational opportunities of the society and guiding its
educational potential.

Social work requires training of multilayered social practice-
oriented specialists: mastering the pedagogic of relations in the
social environment, in the family, in society, in open
microenvironment of personality, in the world of work, lifestyle and
leisure time within various professional groups and people falling
within other categories (in our practice, ex-servicemen and their
family members) .
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Abstract: This article discusses theoretical aspects associated with the systematic approach application to the implementation of a
working model of the process of social adaptation of former military personnel and their families. This approach includes: studying and
taking into account individual peculiarities of personality; the influence of different environments and adequate combining of individual and
group awareness-raising forms of impact. The overall pattern of social adaptation will be instrumental in: the comprehensive planning of
work on the basis of diagnostics and evaluation of social environment; coordination between all the subjects engaged in this process;
development of modern technologies aimed at establishing social and pedagogical conditions.

Keywords: SOCIAL WORK, SOCIAL MANAGEMENT, SOCIAL ADAPTATION OF THE MILITARY.

Organizational system of former servicemen and their family
members organizational system process grounds in the theoretical
rationalization of human adaptation problem, systematic
interdisciplinary approach to social and educational activities and
social work, in determining the ex-servicemen and their families
social adaptation nature, in analyzing the intrinsic characteristics of
this process- being sometimes planned, sometimes spontaneous, in
summarizing the working practice of those, working with this
population.

Systematic approach has been used as a methodological basis of
the innovational managerial work, whereby subjects are regarded as
systems comprising of specific components aimed at revealing the
wholeness, at disclosing communications type variety and their
arranging in a single pedagogical system representing a relatively
steady set of elements, organized to bring together people, spheres
of their activities, functions performance, spatial and temporal
networks, relationships, ways of interaction and their operational
structure in order to achieve certain educational and rehabilitative
goals and results, to fulfill certain planned tasks concerning
education and training of an individual.

Systematic approach in elaborating the core components of
social and pedagogical work methodology implies primarily an
analysis of terms and factors relating to each element and
constituting the material, socio-cultural, demographic and socio-
psychological basis of the environment providing for the life of
former servicemen and their family members. The complex of such
deployments- systematically interdependent and reflecting the
actual state of particular environment and training opportunities
offered by such an environment- represents a comprehensive model
of the operating "social space" with a view to its socio-economic
and psycho-pedagogical potential, to legal, financial, staff and
financial security.

The general framework of the systematic approach as a basis in
the development of a comprehensive organizational technology of
the social adaptation process as a starting platform for social and
educational work development against the background of
established conditions of the environment, could have, as an
example, the following structure: mapping some set of elements
pertaining to a particular environment against the object in a
system, analyzing the features of communications and interactions
components specific for a social system (subject - environment),
determining system-forming connections ensuring subject’s social
system stability and client’s /beneficiary’s/ comfortably state
analysis of the basic functional parameters of the very subject
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within a system, studying management activities within the spheres
of environment, the degree of stability and optimality of its
performance relative to the nature and specifics of methodological
approaches and measures used in solving social and pedagogical
issues and in developing modern, practice-oriented models of social
work applicable to a variety of areas within the society.

In the development and implementation of this model we rely
on the establishment of a wide system of training, retraining and
qualification of social workers who, in accordance with their
professional capacity, know how to find optimal ways to improve
the mechanisms for social adaptation of individuals facing different
conditions of life.

All this enables to introduce a common social work technology
on the basis of which the system of staffing in the implementation
of the process of social adaptation of former servicemen and their
families to be also developed at all levels: personal, micro, meso,
macro .

Quality staffing is one of the most important socio-pedagogical
conditions for the implementation not only of social adaptation of
former servicemen and their family members, but also for other
similar projects and programs in the field of national social policies
in force.

This system of theoretical and methodological approaches,
based on the integrative knowledge of different sciences-
philosophy, pedagogy, psychology, sociology, cultural studies,
make it possible to determine the key socio-pedagogical conditions,
which, as we assumed, will ensure the dynamics and efficiency of
the process of adaptation of this group. (Fig. 1).

Consideration of the problem regarding organization of the
process of adaptation of the studied class of people testifies to the
presence of different trends and scientific approaches to the
development of its theoretical basis, thus confirming the need for a
comprehensive review of the process of social adaptation. Process
of social adaptation can be viewed as an approach carried out at a
number of levels, bringing together potentialities of the "system",
"activity" and "process".

This working model of the adaptation process of ex-servicemen
and their family members suggests a dynamic educational impact:
both on the personality of former military personnel and members
of their families and on the subjects, providing the process, also on
social environment in order to create a mutually commitment-
minded, active and focused adaptive process in view of the socio-
pedagogical conditions conducive to its effectiveness.
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Social and pedagogical conditions for adaptation of ex-servicemen and
the members of their families
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Fig.1. Social and pedagogical conditions for the adaptation of
ex-servicemen and the members of their families

The overall pattern of social adaptation of former servicemen
and members of their families, integrating pedagogical efforts of all
separate entities, would allow:

= complex planning of the social adaptation work in view of
subjective and objective characteristics of this population,
based on the diagnostics and evaluation of social environment
opportunities;

= coordination of activities of all entities providing the process;

= control (psychological and pedagogical analysis of outcomes
and reflection of the adaptation process);

= development of modern technologies aimed at establishing
social and pedagogical conditions for social adaptation of
former military personnel and their families.

In keeping with the nature of the social adaptation of former
servicemen, including educational objectives: development of vital
qualities and harmonization of environment, we can determine the
basic criteria that attest to the effectiveness of the process of social
adaptation, based on the implementation of this model of process
organization, enabling to comprehensively assess the results of its
practical implementation. Here may be included:

1. Social adaptation criterion- competitiveness , confidence in
the stability of social welfare, successful transfer to an appropriate
job, employee retention, stability of family relationships, career
training level.

2. Criterion for social and psychological
relationships- satisfaction with the relationship within
environment, job and wage satisfaction.

3. Psychological adjustment criterion- understanding of their
own volitional capacity , actual control of personal conduct, the
possible antisocial ties, development activity and initiative , attitude
to work , degree of readiness for social self-defense.

4. Development criterion- readiness to change profession, to
change entrepreneurship,  competitiveness,  self-confidence,
psychological characteristics at the level of motivation, openness,
friendliness, sociability, adequate self-assessment, degree of
internal potential performance, responsibility, moral values:
openness, honor and dignity, ability to team work, to render
assistance, mutual aid, concern for people, disclosure of personal
uniqueness of an individual.

5. Social conversion criterion- increasing the number of those
willing to undergo retraining, increasing the number of people
establishing their own business, reducing the number of task
families.

In studying trends in "adaptation" concept development we can
trace its evolution in several areas: philosophical, biological,
psychological, social, and to identify a number of peculiarities in
the behavior of an individual in problematic situations related to
inclusion of adaptive mechanisms the nature of which is still little
studied.

Any process of overcoming problematic situations (such as
former servicemen and their family members are facing) can be
seen as a process of social adaptation of an individual in the course
of which he/she uses habits and mechanism of behavior acquired at
previous stages of development and social adjustment, or finds out
new behavioral and tasks-solving abilities, new programs and plans
of intrapsychical processes.

In theoretical investigation of the process of social adaptation of
former servicemen and their family members a special relevance
acquires the study of mechanisms deployed in the development of
socio-educational environment as a factor of social formation of

comfort of
the

16

personality, establishing human relations within the society
(immediate environment of personality) .

Adaptive mechanisms of an individual can successfully perform
their functions provided that they lead to person’s adaptativity to a
social situation or environment. This task can not be solved without
guiding the process of social adaptation, without seeking
educational impact both on the individual and on the educational
possibilities of the social environment.

Current state of the problem of social adaptation of former
military personnel in the new economic environment is
characterized by groups of features, supporting or creating obstacles
to this process: related to macro environment and relationships
within it, to the qualities of personality and the behavior of former
servicemen.

The essence of social adaptation of former servicemen
comprises in developing qualities of vital concernment, providing
for the adaptability of these people in the new economic conditions
and harmonization of the environment supporting the effectiveness
of the process .

All this generates a need for a comprehensive socio-
pedagogical approach to the problem of social adaptation of the
citizens released from military service based on a well-grounded,
practice-oriented model of the organization of the process of social
adaptation.

Gathered experience on social adaptation of former servicemen
and members of their families shows that successful resolution of
the issues concerning retraining and readjustment in full accordance
with the requirements of the labor market, constituting the basis of
social adaptation, is impossible without the implementation of a set
of target programs at national and regional level providing statutory
regulation of the process of social adaptation, the absence of which
precludes parallelism in the activities of authorities; without
developing a comprehensive model of social adaptation of former
military personnel, objectifying the integration of pedagogical
efforts of subjects providing this process: family, schools,
government, business and community organizations and social
services.

The analysis of the theoretical problems of social adaptation ,
social pedagogy and practice of social work makes it possible to
identify the key social and pedagogical conditions of effective
social adaptation (at three levels: intrapersonal, micro and macro):
person-centered  approach, social and pedagogical work
organization, making use of educational opportunities of social
environment,  social  environment pedagogical  potential
management. By integrating pedagogical efforts of all subjects and
using educational resources of social environment, this working
model of the adaptation process will enable provisioning of social
adaptation to this group of people and shall assist their transition
from population needing social and pedagogical services into
socially up-and-coming individuals.
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Abstract: The technological progress and the demands of practice brought about the creation of new types of technical facilities requiring
complex organization of their interaction with controlling operators. These include a wide range of information and computer activities

related to the maintenance and management of technical systems.

Often it is impossible to train operators on actually functioning stationary equipment due to technical, economic or psychological reasons.
All this produces a necessity of special training tools and systems to stimulate real activity. There are enough of these created but the
greater part of them is constituted by the methods of engineering design, which does not take into account the psychological traits of the
newly arising professional and educational environments. A new psychological theory is necessary, involving a special study of the internal
plan of the activities and environment that have been formed in the consciousness of human operators.

The theory of learning in an immersion environment includes basic principles such as self-organization, selectiveness, going deeper, the
relative “human-machine and human-human” orientation of the process of learning communication, physical immediacy and subjectively
mediated interpretation. The full immersion environment is a dynamic, self-organizing system and psychological construct which has the

property of “immersiveness”.
Key words: immersive environment;

1.Bveeoenue

OCHOBHOTO TICHXOJIOTHYECKO CBIbp)KaHHE Ha Ipoleca Ha
WHXXEHEPHOTO TPOEKHpaHe € CBbp3aHO C OTYMTaHe Ha
ocobeHOCTHTE Ha  (YHKIHMOHHpPAHE HA  ICUXOJOTHYCCKUTE
MEXaHH3MH, KOWUTO OKa3BaT BIMSHHE BBbPXY aBTOpa (MHXKEHep-
MpOeKTaHTa) B TMpolleca HAa Ch3JaBaHE HA HOBU TEXHOJOIHUH,
MpOAYKTH W [OCTUTAaHE Ha [AIHATHUBH B  TEXHHKO
TEXHOJIIOTMYHUTE M HKOHOMUYECKuTe cdepu, HeoOXomuMu 3a
NOCTUTaHE Ha WCKaHWTe pe3ynTaTH. OCHOBHOTO ICHXOJIOTMYECKO
ChIbpXKAaHHE Ha TEMaTHYHOTO IIPOCKTHpaHE Ce 3aKiIlo4aBa B
ch3JaBaHe Ha 00pa3 Ha OBACHIOTO M3JEJNe, B IIPUAABAHETO My Ha
OIIPE/ICJICHN CBOWCTBA, KOMTO IIE YJIOBJIETBOPSAT MOTPEOUTEIIS HIIN
TpuJaBaHe Ha TaKWBa CBOMCTBA, KOWTO Ie (GopMupar ObACHInS
MOTpeOUTEN, B pAMKUTE Ha CHUIECTBYBAIIUTE U JOCTBHITHH PECYPCH
u TexHonorud. IloHsTusTa ,mOoTpeduTen” W ,,MOTpeOHOCT’ ce
pa3riIeXaaT B IIMPOKHS CMHCHI HAa JyMmaTa, Karo BKIIIOYBAT
coIMayHaTta moTpeOHOCT U camusl morpeduten. Moxe na ce Kaxe,
4Ye B HMHXEHEPHOTO NPOEKTHpaHe, NMPOCKTAaHTHT HMMa paboTa c
OHMONOUYHU MOOenu, & B TICUXOJIOTHYECKOTO IMPOEKTHpaHEe — ¢
KOCHUMUGHU MoOenu Ha Obaemus npoaykT. HHxeHepHOTO
MPOEKTHPAaHEe € CBBP3aHO C OTPAHUYEHHUS, MOPOACHU OT PEaHHsI
(hU3MYECKH CBAT M 3aTOBa TO MMa OIPEIEICHO MO-KOHCEPBAaTHBEH
XapakTep, J0KATO TEMaTHYECKOTO MPOEKTHPAaHEe HE ¢ OTPAHHUYCHO
OT HHMIIIO, OCBEH OT IOJIeTaTa Ha (PaHTA3UsITa U MUCIIHUTE HA aBTOPA.
Pa36upa ce, B ICHCTBUTEIHOCT Te3H JBe (HOPMH Ha MPOCKTHUPAHE Ce
O6ejll/IHﬂBaT B TBPCCHE Ha MNajldaThuB — C€AHO OT BB3MOXHHUTC
pelLIeHH s, TOCTBITHO 32 PEAUTH3UPaHE MPU JOCTUTHATO B MIPOCKTHATA
opraHusanuss HHWBO Ha pa3BUTUE Ha HayKaTa, TEXHHUKaTa U
TEXHOJIOTUHTE.

Pa3BuTHeTO HAa MHXKEHEPHA MCHXOJIOTHS KATO JUCIUIUINHA ChC
crerubuurr GOPMH HA 3HAHWS, KOETO OTpa3siBa TPAAUIMUTE Ha
CBhBpEMEHHATa TCHXOJIOTHS, HWH()OPMAIIMOHHO NIEHCTBEHU
BB3IJIEAN HA YOBEKA KaTO €JIEMEHT Ha CHCTEMaTa ,,YOBeK-MallnHa’
(counoTexHUYECKa CHCTEMH), € I0BeJo 10 ocobeHa ¢opma Ha
NPOEKTaHCKa  JIeWHOCT UHDICEHEePHO-NCUXOI02UYECKOMO
npoexmupate.

[IbpBOHauanHoO TO3U TepMuH € BbBeAeH OT b.D. JlomoB u e
O3HauaBaJ MPOEKTHpaHe Ha JEHHOCTTa Ha YOBEKAa B TEXHHUYECKATa
cucTeMa. 3ajadara Ha IIPOEKTAaHTA Ce € ChCTOsUIa B ‘Ch3aBaHe Ha
MPOEKT Ha JICHHOCTTa Ha YOBEKa U Ha Ta3W OCHOBA OINpEAeNsTHE Ha
M3UCKBAaHMATA KBbM TEXHHUECKUTE YCTPOMCTBAa, HEOOXOIMMH 3a
HelHOTO ochinecTBsiBane” [2]. KoHienmusra Ha WHXXEHEPHO-
MCUXOJIOTHYECKOTO  MPOEKTHpaHe, He3aBUCHMO OT HeifHaTa
OpoCTOTa W TPUBIEKATENHOCT, C€  OKa3Ba  JOCTaTh4HO
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NPOTHUBOPEUNBA M TOPOAM LT HAOOp OT BapUAHTH, KOHTO cCe
pas3nuyaBaT Mo MEXAY CH ChC CBOMTE METOAOJIOTMYECKH OCHOBU H
BB3IJIE/IU 32 POJIATA HA YOBEKA B TEXHHUECKATa CUCTEMA.

2. Ilonsamuemo ,,cpeda” 6 cucmemnus u KubepHemuien nooxoo

Cpenata, OT IViefHa TOYKA HAa CHCTEMHHMsS aHAIM3, € CHCTEMa,
KOSTO W3ydaBaHa CHCTEMa ce€ BKIIOYBA KaTO IIOJICHCTEMa B
Hepapxusita Ha mo-Bucoko HuBo (Ludwig von Bertalanffy) [4].
CpenaTa u cucTeMara ce pa3IndaBaT caMo Io M30paHaTa Touka 3a
HaOmonenue. Cucremata Moke Ja Oble cpena 3a AeHHOCTTa Ha
JIPYTH CHCTEMH M 00paTHO, cpelaTa € eleMeHT OT CHCTeMaTa.
Cpenu, B KOUTO JeHCTBAa ONEpaTop, Ca CaMOOPTaHU3MpAIH Ce
CpelM, YMUTO CBOMCTBAa c€ ONpPEAEeNSAT OT ayToloe3uca Ha
opraHu3Ma H IIcCHXuKaTa Ha yoBeka (Humberto Maturana) [5].

Cpenata, OT IJlefHa TOYKa Ha 00IIaTa TEOpHsl Ha CHCTEMHTE, €
CHCTEMa, B KOSITO € BKIIIOUCHA M3ydaBaHa CHCTEMa, BKIIIOUYEHA KaTo
MOJICUCTEeMa B HepapxmsiTa OT II0-BHCOK Iopsinbk. OCBEH TOBa,
cpella Hapu4aT ChBKYITHOCTTA OT BCHYKU 00EKTH/CYOEKTH, KOUTO He
BIM3aT B CHUCTEMara, 4YHETO NPOMsSHA Ha CBOMCTBaTa M/WIH
TMOBEICHUE BIIMsIE HAa U3y4aBaHATa CHCTEMa, a TaKa ChIIO U Ha TE3H
00eKTH/Cy0eKTH, YMUTO CBOWCTBA W/MIM IOBEJCHHE CE MEHHU B
3aBUCHMOCT OT IIOBEAECHHETO Ha CHCTeMaTa. B mo-mmpok miaH
cpermara BKIIOYBA BCHUKH BBH3MOXKHH CHCTOSIHHS Ha O0EKTa WM
cucTeMara, KOUTO C€ OINpeAeNIIT OT eIHOPOJHU IIOKa3aTelH.
CucreMHHAT HOAXOA B  HAKakBa  CTENeH ce  sBsBa
HPOTHUBOIIOJIOKHOCT Ha CPEROBUS MOAXOA (IIOAXOA KbM cpenara).
Thil KaTO €AHA OT 3a/laYuTe HA CUCTEMHMS MOIXOJ € OTIENSHE Ha
cucTeMara OT KOHTHMHMyMa Ha cpeziara. Cucremara € aHaJIUTHYHA.
Cpenara e cuarernyna. Cuctemarta paszzensi. Cpenata 0600masa.

KnbepHeTnuHMAT TOAXON € CBBpP3aH C IPEACTBHTE 3a
ynpaBieHue 1 o0paboTka Ha mHpopManusaTa. B HeroBure pamku
cpeliaTa ce pasriexia KaTo M3TOYHMK Ha IOJIe3Ha MM Oe3nolie3Ha
3a cucremara uHpopmanus. Ts ce sSBsBa H3TOYHUK HAa CMYIIECHUS U
mymoBe. KnbepHeTHUHUAT OIX0A ce abcTpaxupa OT KOHJIPETHHUTE
(bu3nuecky CBOWCTBA Ha MaTrepusATa, C MOMOIUTA HA KOUTO
uHpOpMaIsATa ce IMpegaBa W mpeoOpaszyBa. Bceska cucrema B
CHOTBETCTBUE C KHOCPHETHUYHHMS MOAXOJ TpsOBa Ja ce aganTupa
KbM cpelara, KaTo H3I0JI3Ba IIOHATHATA 3a oOpaTHa Bpb3Ka.
Bpp3kara Ha cucTeMar CbhC cpelara ce OCBIIECTBABA YPE3 BXOJ —
n3xon. KuOepHeTHYHHAT NOAXOA MpeArnoiara IHCKPETHOCT Ha
OTHOILCHUSTA MEXIY CUCTEMHUTE, a CPEIOOPHEHTUPAHUST HOAXOJ —
€IMHCTBO M KOHTHHYaJHOCT Ha CBeTa. 3aeAHO C TOBa, KaKTO
CHCTEMHMTE Taka U KHOCpPHETHYHHUTE MOJIENHU Ha CpeJara MOoraT Jia
ce M3MOJI3BAT B IPAKTHKATA 32 IPOEKTHPAHE Ha epraTHYEeCKH CPeau,
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oOorataBaiiki Ipo(ecHOHATTHUTE AUCKYCUH C OHATHEH MaTepuall,
HATPYIaH B CHCTEMHHTE M3CJICBAHUS U KHOCPHETHKATA.

B mpoueca Ha pemaBaHe Ha npodeCHOHATHUTE 3aJa4d YOBEH
HEMPEeKbCHATO Ch3/laBa BT, BOJCL] KbM JOChraHe Ha IEJIUTe,
MpUBIIMYa HEOOXOIMMHUTE PECYPCH, U3IOJI3BAa WHCTpyMeHTH. ToBa
ca HE TOJIKOBA TPAJWIMOHHH (PU3HYECKH HHCTPYMEHTH, HO H
KOTHUTHBHH MHCTPYMEHTH, Ch3JaJIeHH OT [ICHXHUKATa Ha YOBEKa B
MpoIieca Ha pelaBaHe Ha MPpO(eCHOHATHHUTE 33/1a4d U [POSIBSBAIIH
ce B 3HAHWI, YMEHHUs, HAaBUIM U ONUT Ha MpodecHoHATHCTa.
Cpenata, KaTo KOHTEKCT Ha mpodecroHamHaTa JEHHOCT, 3aeAHO C
TOBa OMpe/ess HeiiHaTa GpopMma U ChAbpPIKAHHE.

KoHCTpyKTHBHHSAT Xapakrep, TEXHOJIIOTHIHOCT u
YHHUBEPCAITHOCT Ha IOHSATHETO ,.cpena” T0 BOMIT KbM HErOBOTO
[IMPOKO HW3MO0JI3BAaHE MPAaKTHYECKH BbB BCHYKH cdepu Ha
YOBeIIKaTa JIEHHOCT. BCSIKO pasjielisiHe Ha OTHOIICHUATA HA YOBEKa
ChC CBETA ce IMOApa3dupa M OTHACISHE OT CpelaTra, B KOSTO TE3U
OTHOIIICHUSI BH3HUKBAT. JOBEKHT CE IOSBABA M CE IPOSBSIBA B
cpenara.

VHTep ANCUMIUTHHAPHUST XapakTep Ha MOHATHETO ,,cpena’” aaBa
BB3MOXKHOCT TO JIa C€ U3MOI3Ba KATO OCHOBEH MHTerpupar (axrop
OpH pelliaBaHe Ha 3aJavyuTe 3a CHHTE3 HAa YOBEUIKO — MAIIMHHUTE
CHCTEMH W B YaCTHOCT, B CHCTEMHTE HACOYCHHM 3a pelllaBaHe Ha
3amauute 3a ooyuenue. Ho TpsOBa na oTOenexuM, 4e ChIIeCTBYBAT
crieru(UUHA YePTH Ha TOBA IMOHITHE MPH HETOBOTO MPUIIOKEHHE
KbM OpPraHM3al[MUTE U3KYCTBEHH M €CTECTBEHH), KOMTO BKIKOYBAT
YOBEKa.

Pasrnexganero Ha ~ epProHOMHYECKHTE  OCOOCHOCTH  3a
3apaxJaHe Ha W3KYCTBEHH CpEIH, KOHWTO IMOTAMsIT YOBEKAa B
ycnoBuATa Ha crenududeH npodecroHaneH u yaeOeH OmUT, T.Hap.
umepcusnu cpedu, Ha o0pa3oBaTeiHaTa U NPodheCHOHATHA ACHHOCT
Ha 4YOBEKa B TsIX, HA OCHOBaTa Ha pa3BHBAHATA TEOpHs 3a
CPEIIOOPHEHTHPAHOTO ~ O0y4YeHHe, Ca  IOCBETCHH  peauia
u3cieBaHus Ha aBTopkara Ha cratusta H.Konesa.

3. OCHOBHM MOCTYJIATH H TeOPeTHYHA cXeMa Ha
ofyuaBauuTe 1 NPodecHOHATHH HMEPCHBHH CPeIn

OCHOBHHTE M3XOHH HOJIOKEHHS Ha TEOPHATA HAa 00YUECHHETO B
MMEpPCHBHH CPEJU Ce U3Pa3siBaT B OCTYJIATHTE:
CamoopraHuzarus;

CelleKTHBHOCT;
IloTansue;
IIpucscrBue;
KoHcTuTynpaia akTHBHOCT Ha 00y4aeMust;
B3aumHa  opueHramuMs B Ipoleca
KOMYHUKaIU;

v/ ®usuyecka HEMOCPEACTBEHOCT W CYOEKTHA
OIIOCPEICTBAHOCT — HHTEPIPETATHBHOCT;

v" UcropuaHocT;

v VHTepaKkTUBHOCT.

TAXHOTO HETAalNIHO CHOBpXKaHWE M OOOCHOBaBaHE IIe OBIAT
pa3KpuUTH B IIpolleca Ha U3JIaraHe Ha TEOpHATa, B HEHHUTE
METOJIOJIOTHYECKH U MPAKTUYECKH aCHIEKTH.

IIle HanpaBuM KpaTKO ONUCAaHHE HAa ChABPKAHUETO Ha
MOCTYJIaTHTE:

Camoopeanuzayus — TIpOLIECUTE Ha OOy4YeHHE IPOTUYAT B
oOydJaBamy cpeiy, Bh3HUKBAIY B ACHCTBUTEIIHOCTTA Ha cyOeKTa B
mporeca Ha paboTa Ha CaMOOPTaHM3UPANIUTE C€ CHCTEMH Ha
OpraHm3Ma,  peajH3upall  ayTONOeTHYeCKHTe  LUKJIM  Ha
CaMOIIPOM3BOJICTBOTO, B MpoIlleca Ha IOTAIsTHE BB (DU3MUECKUTE
W/WJIK CTIIIMAITHA CPEH;

Cenexmugnocm OpPraHM3MBT U IMICUXMKAaTa Ha YOBEK Ce
OTHACAT M30MPATETHO KbM OOHSHATa Ha JIEHHOCTH C BBHIIHATA U
BBTPEIIHA Cpeja, KaTo MpOIycKaT B 30HaTa Ha KOHCTpyHpalnaTa
JEHHOCT caMO OHE3M BB3JICHCTBUS, KOHTO HE BIUSAT Ha
OCBIIECTBSBAHETO Ha ayTONOE3HCa Ha OPTaHU3Ma U OCUTYPSBAHETO
Ha UCTOPHUSATA HA JIMYHOCTTA,;

Ilomansue — B3aMMOAEICTBHETO Ha CyOeKTa ChC CBeTa ce
OCBIIECTBABA MOA (opMara Ha MOTAIsIHE B Cpela, CTENEHTa Ha
KoeTo ompenens ¢opmara W CHIaTa Ha BB3HHUKBAIIUTE
B3aUMOJICHCTBHUS;

ANENENENENEN

Ha  oOydaBamia

(cb3HarenHa)
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Ilpucvcmeue — BKIIOYEHOCTTa HA YOBEKA B €IHA WIH Jpyra
cpela Ha OIHUTA Ce ONpeleis ¢ Bh3HHKBAHETO y HEro YyBCTBa Ha
HPUCHCTBHE;

Koncmumyupawa axmusnocm Ha obyyaemusi — TPOLECHT HA
oOydyeHHe ce TIpoOsBSABA M HampapisgBa OT KOHCTHTyHpalara
AKTHUBHOCT Ha 4YOBEKa; BH3HUKBAILMAT B PE3yJTaT Ha Hes CBAT Ce
SIBSIBA KOHCTPYKLHS, OCUT'YpsIBAllla )KM3HEHATa IeHHOCT Ha YOBEKa,

Bsaumna opuenmayus 6 npoyeca Ha 00y4agawd KOMYHUKAYUsl
— onpezelist 3aTBOPEHOCTTA HA II03HABATEIIHATA CUCTEMA HA YOBEKa,
KOSTO HE Npomycka WH(GOPMALMs OT BBHIIHUS CBST, CIYXKH 3a
paznuuaBaHe M MOXKe Ja Oblie IPOMEHEHa CaMO MOCPEACTBOM
OpHEHTHpaHE B 30HATA Ha CBOUTE pa30HpaHus;

Dusuuecka HenocpeocmeeHocm U cybekmna (Cv3namenna)
onocpedcmeeHocm, WMHTEPIPETATUBHOCT — oOTpa3aBa (akra, ue
YOBEK MPEJCTABIsIBA EIMHCTBO MEXIY JBE ayTOMOETHYECKH
CHCTEMH: Ha TSJIOTO, HEMOCPEACTBEHO JEHCTBAIl0O B CBETa Ha
(u3nyeckara peasHOCT, U Chb3HAHHUETO, ISUTBAIO ¢ MHTEPIIPETALHS
Ha CBOsI OITUT B CBETA HA CyOEKTHBHATA PEATHOCT;

Hcemopuunocm — BCHYKO TPOTHYAIIO B CYOCKTHBHHS CBSAT Ha
JMYHOCTTA € MOJYMHEHO Ha HeHHOTO Ch3HAHME, Ha 3alla3BaHETO W
peanu3upaHeTo Ha HelHaTa HCTOPUS;

Humepaxmuerocm — 00y4eHHETO B cpeaTa IpoTHya B IMPOLEC
Ha MHTEPaKTHBHM B3aHMOJEHCTBUS Ha CYOEKTa ChC ChIBPKAHHUETO
Ha cpejaTa B HeiiHaTa BhHIIHA M BbTpelIHa Gpopma.

VHTepec npencTaBisiBa [a pasriiesaMme BbIIPOCHTE 3a 00ydeHne
B U3KYCTBE€HH, CIICHUAJHO OpPraHUu3HMpaHU YCJIOBHUS, IOpaXKAalind
JMUHAMHYHH TICHX0JIOTHYECKH 00pa3oBaHus — 00yJaBaIlu Cpe/Iu.

ToBa ca cpexu, KOMTO BB3HHKBAaT B CHCTeMara ,,00ydaBamia
cucTeMa — o0y4aBaH” B Ipolieca Ha HHTEPAKTHBHOTO MOTAlsHEe Ha
cybekta B CBIBPXKAaHHETO Ha cpergara. Te ca oOmeparroHHO
3aTBOPECHM, CaMOOPTaHM3Wpalld C€ CHCTEMH, HEHNpPEKbCHATO
MPOMEHSIIIN CBOSATA CTPYKTYpa B Tpolieca Ha JOCTHraHEe Ha LEInTe
Ha CHCTeMara — IPOMSHA Ha 00yJaBaHUs B HY>)KHOTO HallpaBJICHHUE.

TakuBa cpenu mnpuemame nga I'M Hapudame ,,00yuasauqu
umepcuenu cpeouw”’ Wi ,,o00ydaBam cpeau”. Ilpu ToBa, Heka
OTOEIeKUM, Makap 4e UMEPCHUBHOCTTA (CTENEHTAa Ha IIOTAIISIHE B
cpenara) Aa ce sBsBa Ba)XHO CBOMCTBO 3a BCAKa CHCTEMa 3a
HMHTaIUs M MOJENMpaHe B oOydaBamiaTa CHCTEMa, TS HH Hai
MaJIKO HE € THXKJECTBEHa ¢ oOydaBalUTe CBOMCTBA Ha Cpelara.
Taxnara Bpb3ka moMexay UM e Hemokaszana. llle wm3nomsBame
TepMHHA ,MMEPCHBHH Cpeau’ KaTo CHHOHHM Ha MOHSTHETO
,O00ydaBamu” WM ,JpoECHOHANHU Ccpeau” B H3OJHPAHO
oOKpBKeHue. Bropekn de Bcsiko oOydeHue u mnpodecroHanHa
JefHOCT J1a ca CBbP3aHHM C HKakBa (hopMa Ha M30JIalus, HOTaIsIHe,
BbBIMYaHe Ha oOyuaBaHWS B €AHA WJIM Jpyra cpeia, ¢ Iel
pa3imuaBaHe Ha IpeUIaraHoTo OT Hac MOHSTHE ,,00yJaBaina cpexa”
OT HEroBOTO TPAJUNMOHHO HMHCTPYMEHTATHO pa3dupaHe KaTo
CBBKYITHOCT OT CpEJICTBA M YCJIOBHsA 3a oOOydeHue, HHE e
H3I0JI3BaMe TePMUHA ,,AMEPCHBHU CpeIi”.

W3y4yaBaneTo Ha 0COOEHOCTHTE Ha Ch3JaBaHE M EKCIUIOATAIIUS
Ha oOy4yaBamMTe CHCTEMH, KOWTO (OPMHPAT HMMEPCHUBHUTE
oOy4aBamy Cpeay ¢ Iel TOIydyaBaHe Ha MaKCHUMajeH o0ydaBari
e(eKT, ce OCBIIECTBIBAa B PAMKUTE Ha pa3padOTBAHOTO B PAMKHUTE
Ha HACTOAIIATa MOHOTpadus Hay4YHO — MPAKTHYECKO HAIpPaBICHHE,
HapeueHO CPEZl0OPUCHTUPAH MOJXO0.

B Hero ca o0xBaHATH MIMPOK KPBI' BBIIPOCH, KOUTO BKITIOYBAT:

v'Pa3paboTKa Ha METOJOJIOTHS 32 MPOEKTUPAHE HA EIEMEHTHTE
Ha CPeIUTe U TAXHATa HHTETPalys;

v'KoHcTpynpane Ha  CpencTBa,
e(eKTHBHHU 00yJaBaIy CPEIH;

v'U3MeHeHust B cpejaTa M Ha caMara cpeia B pe3ylTar Ha
JIEHOCTTA Ha CyOeKTa;

v'OueHka Ha e(ekra OT NpeHoca Ha ,,onura B cpenara” Ha
npogecHoHaIHaTa JIeHHOCT.

IMonsituero ,,00y4yaBama cpena” ce siBIBa LEHTPAIHO MOHITHE
npu tTo3u noaxox. Kakro 6e orensszaHo 1o rope, To He ce CBEX/a
10 9ACTO (PU3UIECKOTO OOKPHKEHHE Ha 00ydaeMusi, 10 METOIUTE U
cpelcTBaTa 3a MOJEIUpaHe, METOAMKATa Ha MpernoJaBaHe, Makap
Jia TH BKJIIOYBA KaTO HEOOXOMMH KOMIIOHEHTH. TOBa € AMHAMUYHO
o0pa3oBaHue, Bb3HHKBA B Ch3HAHHETO HAa YOBEKa, KOWTO pelaBa

OCHTypsIBallli MOsiBaTa Ha



3ajauaTa 3a Mojy4yaBaHe Ha ydeOEeH ONUT B MpoIieca Ha KHM3HEHATa
JeifHOCT B 00y4aBaliara cucTeMa.

OOydJaBamara cpefia B ChIbpKaTeNIeH MIaH Bb3HUKBA BHHATH
KaTo Ouxamuyer npoyec — cmpykmypa 6 cybexma Ha obyuenue, 6
KOUmMo u30upamenHo ce 6v6IUYAM HAll PASHOOODA3HU eleMeHmuU
Om BVHUWHUMO U/UNU 6LMPEUIHO OOKPBIICEHUEe C Yel OCUSYPABAHE
Ha aymonoesuca Ha Opeamusma u CMAaOUIHOCM Ha JTUYHOCMMA,
HenpeKbCHAmMOCm Ha HEeliHaAma UCmopusl.

Hampumep, ymoBiaeTBOpsBaHETO Ha YYBCTBOTO 3a TIJaj ce
CBIPOBOXKJA C pelIaBaHE Ha 3ajJadaTa 3a THPCEHE HA XpaHa,
HEHHOTO HAaMUpaHe, MpPUEMaHe, acUMMIANusA. Bb3HUKBAIUAT
mpouec, OHAEHKH BHHATM YHHKAJIEH B CBOATAa KOHKPETHA
peanusanysi ce CBIPOBOXKAA OT BBBIMYAHE BHB BH3HUKBAIIATA
JUHAMUYHA CTPYKTypa pa3NMYHM OpraHd M CHCTEMH Ha
opraHm3Ma, B TOBa YHCIIO M ICHXoJormiecku. HoBm enemeHTH,
KOMTO IO paHO HE ca OWIM cpemiaHd, 3a Ja (OpMHpAT OIUT
(HapuMep HOB BHJ XpaHa), ce IOAJaraT Ha MpoydYBaHE, KaTo INpH
ToBa ce ()OPMHUpAT KOTHUTUBHU U (QYHKIMOHAIH cucTeMu. HoBust
OITUT BOJM /IO ChXPAHSIBAaHE Ha MCUXO(U3NONIOTHYECKaTa CTPYKTypa
Ha OpraHW3Ma, KaTo S 3amacsiBa C EHEpPrus W HEOoOXOIMMHUTE
KOMITOHEHTH. 3ama3Bar ce yCIOBHATA 3a IPOABIDKABAHE PA3BUTHUETO
Ha JIMYHOCTTAa, KOSTO € YCIUla Ja pemM mpobiieMa ¢ TJara.
IIpouecsT 3aBbpIIBa ¢ pa3nagaHe HA BPEMEHHHUTE CTPYKTYPH, ChC
CeJIeKLMs U 3alla3BaHe Ha M0JIe3HUs onuT. [1o HaTaThK TO3M Hporec
ce moBraps. Hwue HabmaoqaBaMe  HENPEKbCHATH — IIPOLIECH
CBIPOBOKAAIIM CH3AABAHETO HA HOBH CTPYKTYpH, pasmaiaHe Ha
cTapure, moaOOp Ha e(PEeKTUBHHTE W YHHIIO)KaBaHE Ha
HeeexTuBHAUTE. TO3HM MOAEN HAa IUKINYHO CAMOBB3IPOH3BOJICTBO
ce Ha0Ir0/1aBa Ha BCHYKH HUBA HA OPTaHHU3AIMs HA YOBEKa.

CaolicTBaTta M BHAa Ha oOydaBalaTra cpeia ce ONpEAeNsT He
caMo OT cpencrBara Ha o0ydaBamara cucremMa (OT HEHHOTO
TEXMYECKO, TEXHOJOTUYHO M METOJUYECKO OCUTYpsBaHE), HO ¥ OT
KOHTEKCTa, IPOM3THYALl OT JKM3HEHWS ONUT Ha o0ydyaemusl.
CremoBaTenHO, B €HA M ChIa oOydaBaiia CHCTeMa IPU €IHU U
CBINHU CPEICTBA U METOJUKH Ha 00ydeHne ce 00pa3yBaT MHOKECTBO
oOydJaBamy Cpexy, paBHO Ha KOJIMYECTBOTO HA YYACTHHIUTE B
mpomeca Ha oOydeHwe. Bcesika oOyuaBama cpema ompenens
CTPYKTypara 1 II0coKaTa Ha pa3BUTHE Ha KOHKPETHHS 00ydaeM.

CpeacrBarta Ha oOyuyaBaniara CUCTEMa, KOUTO BOJIAT JIO MOsiBaTa
Ha cpela 3a eIuH oOy4aeM, 3a ApPYyr oOy4aeM MoraT jAa HsAMar
HHKaBO 3HauyeHwe. Hampumep, y4eOHMKBT 10 ,,TEOPETHYHA
MexaHWKa” (cpenctBo 3a oOydeHme) oOpasyBa ¢ y4YCHHKa
(oOywaem), KOWTO 3HAaE TEOPUATA HA MEXaHHKATa U MOXeE J1a YeTe OT
TO3M y4eOHHK, oOydaBamia cpejia, BOJENa KbM MONydYaBaHE Ha
OIMUT, KONTO BB3HUKBA TIOJ BB3IEHCTBHETO HA CHABPXKAHUETO HA
kHurara. [Ipu chblmuTe YCIOBHS, CbC ChIIUS Y4YeOHHMK HO Ha
KUTalCKH €3MK W YYEHHMK, KOWTO He 3Hae TO3U €3UK, B
JEHCTBUTENIHOCT HE MOXKE Ja 4YeTe OT YyduyeOHHMKA, HUKaKBa
oOyuyaBalia cpeza He ce o0pa3yBa.

OOyuaBamata cpejga € HE caMO HHAWBHAyalHa, HO U
HETIOBTapsI ce BBB Bpemero ¢QeHomeH. HeifHusr nuHamudeH
XapakTep MOXe Ja ce IpeACTaBd KaTo Topsia CBEll, C
HETIPeKbCHATO ITOKJIAIIAIl Ce OT MOJIbXa Ha BITHpa INIAMBK, KOHTO
OTpa3siBa BIMSHHUETO Ha MHOXXECTBOTO ()aKTOPH OT BHHIIHUS H
BbpeIleH CBAT. Ta3um ocoOeHocT Ha oOydaBamiata cpeia Kato
npolec, KOUTO MpoTuya B 00y4yaBaHus, TpsOBa BUHATU Ja ce UMa
NpeIBH] B HAIIeTO IMOHATaThINHO wn3noxkenue. Illle orbenexum
CBIIO Taka, ue oOydaBalIUTe CHCTEMH B TOJsIMa CTEMEH ce
MIPOEKTHpAT 3a IIOArOTOBKA HAa MHOXKECTBO XOpa, TPymH OT
o0yJaeMH eTHOBPEMEHHO. BeeicTBie Ha TOBa MHOTO CPEACTBA OT
o0yJaBalIuTe CUCTEMH MOTaT J]a UMaT OOIIH KOHTaKTU C Pa3IdNIHA
obyuaemu. ToBa 3aTpyAHIBa U3JIOKEHHETO HAa MaTepHala, Thil KaTo
MOHSKOTa HHE I TOBOPHM 3a BBHIIHUTE CPEICTBA HAa CPEAaTa,
KaTo mojapazbupame cpeAcTBaTa Ha oOydaBallaTa CHCTEMa, KOUTO
Ca OT/EJICHU OT CBOMCTBATa Ha KOHKPETHHS yUEHHUK.

B o0m mmaH, BcskakBH (H3HYECKH, KyATYpHH M COIHAIHH
cpemy, B KOUTO € BKJIFOUEH YOBeKa ( M BCEKU XXHMB OPTaHU3bBM), My
M03BOJISIBAT J1a MOJTYYH HSAKAKbB OIHT HA )KUBOT B CpeaTa M B TO3U
CIINCBI Te ce sBsiBa oOywaBamy. ToBa e cpeiata B y4eOHOTO
3aBeJIcHNEe, Ha OYHBKA, B CEMEHCTBOTO, TPYLOBHUS KOJICKTUB H T.H.,
C €Ha yMa BCHYKO OHOBA, KOETO HU BHBIIMYA B OOKPBKABAIINSA HU
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IpeIMeTeH M COIMaleH CBSAT W HU € JaJeHO KaTo IpejacTaBa. Tyk
HE TOBOPMM 3a oOy4yeHHe B arpecMBHH CpeOH, BOJCUIM [0
paspylaBaHe Ha OpraHM3Ma, KaTo He M3KII0YBaMe OT pas3riIekaaHe
U eKCTPEMaJHUTE CPelH, TaKUBa KaTo, TeaTbp Ha OOWHM JNEeHCTBUS,
yIpaBJeHHE Ha CaMOJICT, CHEPreTHYHa YCTaHOBKa M T.H. Ilpean
BCHYKO HAC HU MHTEPECYBaT W3KYCTBEHHTEC TEXHHUYECKH CPEICTBA
(ma He ce OBpKaT ¢ o0y4aBalIUTE CPElM), MOA KOETO ce pa3dupar
CpeliM, ChIBPXKALIM anapaTd, MAllMHH U MEXaHU3MHM, CIELMaIHO
CB3JaJieHH C IieJl MoJydaBaHe Ha ONMUT OT o0ydaeMus BbB BHJ Ha
e(eKTH 0T HacOYeHa JanTanys Ha JXMBUTE CUTEMH KbM COL[HAIHH U
npodeCHOHAIHU YCIIOBUSI Ha JKM3HeHa aedHoct. Heka na He Hu
Ak u3pasza ,,CHelUaiHo ch3aaneHu”. PasOupaemo e, 4e He
MOXKEM JIa BIISIEM Ha MHOTO, HEZOCTBITHH 32 HAIWTE BB3MPHATHS
acriekTH oT oOy4aBamiata cpega. B Hes e oTpaszeHo pa3OupaHeTo
caMo Ha (axrta, 4ye ChIBPKAHUETO U pean3alHsiTa Ha CPEACTBATa,
MOpaXKJalld CpefaTa, Karo IUIO ca MOJYMHEHH Ha 3aJaduTe 3a
obyuenue. 11 ne mno-eue. Ille oTGENEKMM ONMOCPEICTBAHUS, IO
OTHOILICHWE Ha peajHaTa NeWHOCT, XapakTep Ha JAeifHOoCTTa B
cpenara Ha oOy4aBamiara cucrema. OT HalpaBEHUTE W3CICIBAHUS
P. CramaroBa mnpaBu 3aKiIiOYEHUE, Y€ ,,IPOCICISIBAHETO Ha
PasBUTUETO HA MOTUBALTUOHHUTE CJIICMCHTH B HAYAaJIOTO U B Kpasd Ha
00y4EeHHETO CH B IeJarorudecka CHeLHaTHOCT, MOXE 1a MOCIYKH
KaTo METOJ[ 3a M3cje/BaHe Ha NpO(ECHOHATHOTO OOydeHHe U Ja
Obne wacT OT Mozenupamure (akTopu Ha NpodecHOHATHO
u3pacrBate Ha cryaenra’[1].

[IpodecroHaneH onmuT MOXe Ja Ce TOJyYd HEMOCPEICTBEHO U
Ha pabOTHOTO MSICTO, HO HE BCHUKH PabOTHHU CpeAu Morar jaa Obaar
U3M0JI3BaHU 3a oOyuyeHue. TpyqHO MOXKEM Jia CH NpeACTaBUM cebe
CH KaTo HOBaK — INWIOT, W3y4aBall MHJIOTHPaHE Ha CaMoJIeTa,
HaMHpaiiku ce 3a] LiypBala Ha HCTHHCKH JaiiHep. ViMa MHOro
TakuBa NpO(ECHOHANHM Cpeid U TiIX T obequHsIBa
HEOOXOIUMOCTTa OT IIpeBAPHUTEIHA IIOJrOTOBKA Ha oIllepaTropa 3a
pabota ¢ Tax. OOy4eHHEeTO € BE3MOXHO C H3IIOJI3BAHETO Ha HAKOU
MOJIEIN JEHHOCTH, pEeaM3UpaHd B CHCTEMHTE 3a MOJEIMpAHE,
KOUTO OTpa3sBaT AUHAMHYHUTE U (U3MYECKH CBUICTBA HA PEATHUS
00EKT Ha yNpaBJICHHE U YCIOBHSATA 32 HEPOBOTO Npuioxenue. Ho u
TOBa C€ OKa3Ba HEJOCTaThYHO 3a Ja Ce FOBOPH 3a HAIMYMETO HA
obyuaBama cpema. Cpenmara 3a MoJenHpaHe € caMO €JIEMEeHT OT
oOyuaBamiaTa cHCTeMa, HeHHa TeXHHYeCKa KOMIIOHEHTa. Ts
3aMecTBa JMHAMHYHHUTE W TPEIMETHH CBOICTBa Ha (u3MUecKaTa
cpema W HHIIO ToBede. B cBpBXTOuHa cpena Ha oOydaBarna
CHCTEMa MOXX€ Ja He BB3HUKHE e(ekTHBHa oOyuaBal cpeza.
,PYHIaMEHTBT B e€IHO OOy4eHHE € YIpPaBJICHHETO Ha
HO3HABaTeNHaTa  JEHHOCT, 4Ype3  AMJAKTHYeCKa  CHCTeMa,
oOxBaljaiia KOMIUIEKC OT METOQM M CPEACTBAa 3a HEHHOTO
ynpasieHue”[1]

B cpemata nHa oOywaBama cucrema TpsOBa nga Obpar
peanu3upanu:

v'"MexaHu3muTe, KOUTO GOpPMUPAT MOTHBAIIHSTA 38 OOYUEHHUE;
v'Ienure u 3a1a4nTe Ha OOYYEHUETO;

v/ AJITOpUTMHTE 3a YIIpaBIIeHUE Ha 00EKTa,

v'Unrepdeiica Mex 1y 06yqaeMus M CPENATA 32 MOJIETUPAHE.

Cpenara Tps6Ba na Obae ch3mazeHa, ,Jpuera’ U pa3dpaHa oT
o0y4yaeMHUsl KaTO MSCTO 3a peaju3alys Ha BBTPEIIHHUTE LIEJNH Ha
oOyueHneTo. BBHIIHMA  TEeXHHKO-TEXHOJOTHYEH paspe3 Ha
oOyvapamiata cpefa (oOydaBaiiaTa cucTeMa) MOXe J1a Obae
HJKaKbB MOJIE Ha peayHaTa npogecHoHajHa cpeja, OoTpassBaiia
HEMHUTE CBOWCTBA, KOMTO Ca BAKHU 32 YCIICIIHATA PO ECHOHATHA
JeHHOCT. BCHYKM TBOPYECKH M TEXHOJIOTHYHHM aCMeKTH Ha paboTara
Ha NPOEKTaHTUTE ca O0CAMHEHHU OT Ta3u 3ajaya. Ho pe3yararsT OoT
HNPOCKTHPAHETO MOXKE M [a HE CBhOTBETCTBA Ha TasM LET H
BB3HHKHANAaTa B Ch3JaJeHaTa oOydaBamia cHucTeMa oOydaBamia
cpena HjIMa Jia JlaBa HeoOXxoauMaTa Gopma Ha ONMUT Ha CyOeKTa Ha
o0yueHHe ako He Ce OTYMTAa YHUKAJIHWS ONHMT Ha oOydyaBaHHs U
0coOCHHS XapaKkTep Ha cpejara.

OOyuaBamure Cpeny IPHUTEKaBaT BCHYKM CBOWCTBA Ha
ABTOHOMHM  OTICPAI[MOHHO-3aTBOPEHH  CaMOOPTaHM3MpALId  ce
cucreMd. KbM TSIX C€ OTHACAT: ONEpalMOHHATA 3aTBOPEHOCT,
caMOpe)epEeHTHOCT,  CEJICKTUBHOCT, HAJIMYHE HAa BBTPELIHH
OIIMCAaHMs, BBTPCIICH JCTCPMUHU3BM W BBHHIICH PEIATUBU3BM.
PenaTuBUCTKUST XapaKTep Ha BbB3HUKBAIIUTE B O6y'~[aBaLl_lI/lTe



Cpely OTHOIIEHUS CE€ OTpa3siBaT B CHCTEMHTE KaTro B3aHMHO
Mpecuyany ce IUCKYpCH, BKIIOYBAIIM ONHCAaHWE Ha O0yuaBaHHUS,
Ha MHCTPYKTOpa M Ha Ch3Jarenure Ha cpepaTta. OmmcaHueTo e
(bopManu3upaHo NPEH3UYHCIIBAHE HA AKTYAIHHTE M MOTCHLIHATHU
B3aUMOJICUCTBUSI B HaOJIoJaBaHaTta cHCTeMa. 10 TNpUHAIIEKH
M3IPUI0 KbM KOTHHUTHBHATa cepa HA aBTOpa HA ONHCAHHETO H
Moxe J1a ObJie IPHeTo U pa3dpaHo OT APYTUTE yIacTBAIIN CaMoO OT
MO3MIMATAa HAa B3aMHO IIpecHdaHe ¢ TeXHUTe omnmcaHus. Koikoro
OIMTHT Ha HaOiofaTenuTe € mo-cnelupu4YeH M HO-yHHKAJeH,
TakaBa Ie ObJe W 30HATa HAa TEXHUTE B3alMHM OIMHCAHMA. 3a
BPEMETO, KaTO METEOPOJIOTNYHO MOHATHE BCEKU MOXKE Jla TOBOPH,
HO 3a KBaHTOBATa (pu3MKa — CaMo TECEH KPbI JIUIIA.

OOydvaBamiara cpefia ce peaau3upa B CUCTEMa ChC CPEICTBa Ha
npodecroHaIHaTa IIOAr0TOBKA, KOUTO YECTO CE& OTHXKJECTBSIBAT ChC
camata oOyudaBaimia cpeja, Makap M TOBa Ja HE € BSPHO.
Harnemnoto mocobue, MakeThT caM IO cebe CH He IpUTEXaBa
HHUKaKbB 00ydaBaIl e()eKT, HO BKIIOUYBAHETO MM II0J ONpEeAesieHa
¢opma, Hampumep, B TIOCTaHOBKaTa Ha ydeOHaTa 3ajava, B
JeHCTBUTETHOCT BOJM /10 Bh3HMKBAaHE Ha 00ydJaBalia cpesa, KbeTo
Te3W MOCcOoOus 3armouBaT Ja UTpasT pojisd, KOSATO MOopaxkaa ydeOeH
omut. [lo chIMsA HaYMH € IPEelIHO JAa ce CuHuTa, 4e oOydaBamara
cpella € caMO HEOJyLIEBEH ITbJIHEXK Ha yueOHaTa cpena ¢ HeHHHTe
MOTOANYHH KOMIIOHEHTH. B JEHCTBUTEIHOCT W MHCTPYKTOPBT Ce
ABSIBA CPEJICTBO, KOETO Iopaxa obyuasaina cpena. llle orbenexum
HSKOM IBYCMHCIUSI B CHABPKAHHETO HAa HOHATHETO ,,elIEeMEHT Ha
cpemara”’, KOUTO HE Ca MOCTOSHHO MPUCHLIM Ha CHCTEMaTa, M He
MIPEACTABIABAT 9acT OT Hesl, HO MOTraT Ja CTaHaT 4acT OT Hes BBB
BCEKH MOMEHT OT €BOJIIOIMATA Ha oOydaBammara cpefa B IpoIeca
Ha HeWHOoTo KoHCTpympane. Kato meradopa, ToBa MOXe Oa ce
NpENCTaBH KaTo MOPUB Ha BATHPA, U3MHUTAIL OT acanrta eceHHUTE
JHucTa, KOUTO oOpasyBaT ¢omara Ha Buxbpa. Ho uucrara,
ch3aaBaiy Ta3u Gopma (cucrema), BB BCEKH MOMEHT OT BPEMETO
ca pa3iIuYHH.

OOywaBamata cpefa HSIMa  TIPEIBAPHUTENHO  3aaJICHO
obpasyBaHe. Ts ce mopax/a B Imporieca Ha JISHHOCT Ha 00ydJaBarius
Cce W TpeAcTaBisiBa AWHAMHYHA CTPYKTypa — IIPOLEC, KOSATO
NIPOTHYA B paMKUTE Ha aKTyaJHATE IPOMEHH Ha ayTOMOeTHIeCcKaTa
CUCTEMAa Ha YYCHUKa I0J BJIMAHUE HaA, NPECAU BCUYKO, HEroBara
BBTPCIIHA aKTHUBHOCT, IIOPOAC€HA OT BBHIIHUTEC W BbTPCIIHU
cpelcTBa Ha 0Oy4aBalara cpeja.

B oOyuaBamiata cpema uMa HEMH CYOSKTHBEH BBTpEIICH,
HEIOCTBIIEH 3a BBHIIHUA HaOMIO#aTeN, IUIaH, KAKTO W HEWH
BBHIIIEH, JIOCTBIICH 3a HaOmomaTens IuaH. TAXHOTO €IMHCTBO H
MIPOTUBOIIOJIOKHOCT Ca OTPAa3e€HM B IIPOIecCa W B PE3YNTATHTE OT
yuebHaTa peitHoct. Ho camm mo cebe cHM W3MEHEHHSATa BEHB
BBHIIHUA IUIAH HAa cpeAaTa roBopar camMo 3a aKTUBHUSA XapaKTEp Ha
B3aHMO/ICHCTBUSATA, HO HE CBHJETEJICTBAT MPSIKO 32 MPOI0OHBAHETO
Ha ydeOeH omuT. B nelicTBUTETHOCT, aKTUBHOCTTA HAa yYaCTHUKA B
KOMIIOTBPHATa HUrpa, HEHHUSAT AWHAMHMYEH XapakTep HE BUHArU
BOJAT O MONy4aBaHE Ha IOJE3E€H OMUT, KOUTO Moxe aa Obae
NIPEHeCceH BhPXY AYTH BUIOBE ICHHOCT.

[To3uTHBHHTE, IO OTHOLIEHHE HA peaHaTa ACHHOCT N3MEHEHUS
B 0o0ywyaemus (eekTa Ha HaydaBaHe), IMaT JIATCHTEH XapakTep. Te
Morar Jia ObjaT LEeHHH caMo KOocBeHO. Hampumep, upe3 BBHIIHH
W3HEHEHHs B HaOnojaeMara 4acT Ha oOydaBaiiaTa cpena WiIH B
npoleca mocieasai npodecuoHagHara aeitnoct. PenatuBusma Ha
HaOMIo/laBaHUs KOMIUIEKC OT H3MEHEHHs Cce TMposiBiBa U
ONMHCAaHMETO Ha aJaNTHBHUS XapakTep Ha TMOBEJICHHE Ha
oOyuaBaHUS OT BBHHIIHMS HaOmronmares. TepMuUHBT ,amanranus’, B
10 IIMPOKO THKyBaHe, O3Ha4daBa IenecboOpa3sHo mosenenue. Ho
[enecbo0pa3HOCTTa OT TIIefHAa TOYKa Ha OOYYEHHETO € caMo OT
HO3UIUSATA Ha BBHIITHUS Ha0JIroaTe. Brwrpemmnara
Lenecho0pa3HOCT € HMMaHeHTHa (BBTPEIIHO MOPUCHINA) U
NpUHAMISKH Ha cyOekra. UYoBEMIKOTO IOBEAECHHE BHHATH €
1eIecbo0pa3sHo, B CHOTBETCTBHE C aKTYaJHOTO CBHCTOSIHHE Ha
OoprammsMa, HO TOW HE OCh3HAaBa MPUYMHHATE 3a CBOSTA
Ouonornuecka  uenecboOpasHocr.  HeroBata  moBeneHuecka
KOMIIOHEHTa 3a HETO € ChIIo Taka HepocThiHA. CaMo eHHOCTTa My
B CpejaTa Mo3BOJIsIBa HA YOBEK Ja OCh3HAE CBOMTE BH3MOXHOCTH U
Ja TIOCTPOM CBOSATa JIMHHS Ha IIOBEJEHHE B CBOTBETCTBHE C
BBTPEIIHUTE CH pa3OupaHuss W TpHEMaHe Ha  IIEJIUTe.
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HenoonensiBanero, KakTo ¥  HAQAICHSIBAHETO HAa  CBOWTE
BB3MOXKHOCTH, Ca TICUXOJIOTHYECKH (DAKTOPH, KOUTO BIHSAT BBPXY
e(eKTHBHOCTTa Ha 00YYEHHETO.

VHuBepcanHUs XapakTep Ha MOHITHETO ,,00ydaBamia cpena
JlaBa Bb3MOXKHOCT TO Jia ObJIe M3MOJI3BAHO IPH NMPOEKTUPAHETO HA
BCSIKaKBM 00ydaBally CHCTEMH. IIpOLECHT Ha INPOEKTUpaHEe Ha
CpeluTe Ce CBeXIa N0 Ch3laBaHEe Ha HEOOXOAMMHTE YCIOBHS,
ocHrypsiBaly e(peKTHBHOTO MOBEJCHNE HA YOBEKA B HOBaTa Cpeja.
Bupa Ha KoHKpeTHaTa o0yuaBalia cucteMa, HeliHaTa IpeIMeTHa U
JIUJAKTHYEeCKa HACUTEHOCT OTpa3siBaT CcaMO TEXHOJIOTHATa Ha
peanu3anys, a ONpPEASNAII0 3HAYeHHE OT TJIeJHA TO4YKa Ha
noiy4yaBaHeTo Ha oOydaBanm| egekT Te HsiMmar. EnHakBu 1o
obOyyaBani edekt (ekBudHHATHM) Cpead Morar Jga ObaaT
peamu3upaHd OT oOy4yaBalll CHCTEMH C pasziH4yHa Qu3ndecKa
cpirHOCT. OOydaBamusaT epeKT ce MOsABABAa W TPOSBSBA CaMO B
cucreMara ,,cpefia — CyOeKT” M € IIPOMEHJIMBA BEIUYHHA, 3aBUCEIA
OT MpPEIHIIHNS XKU3HEH OITUT Ha 00y4aeMus, OJIy4eH B Ipoleca Ha
JKMBOTa My B oOy4aBaina cpeaa. [Ipu npoektupane Ha cpeacTBaTa B
obyuaBamliaTa cpeia MOXe Ja Ce TOBOPU CaMoO 3a IOTCHLUAIHU
oOy4aBaliy CBOWCTBA M caMO II0 OTHOILEHHE Ha IpeIBapUTEIHO
OuepTaH KJac Ha CyOeKTHTe.

CpenoopHeHTHpaHUAT MOAXOJ MO3BOJISIBA Ja Ce MpEeHece
aKIeHTa B JCHHOCTTa Ha MpernojaBaTeNs OT AaKTHBHOTO
MEearorM4ecko BB3/CHCTBHE BBPXY JIMYHOCTTA HA y4YEHHKA B
obnactTa Ha GopmupaHe Ha oOy4aBaiiara cpea, B KOSTO NPOTHYA
caMoo0y4eHHeTo W pa3BUTHETO Ha JmyHoctTa. OcurypsiBa ce
cB000/1a Ha JINYHOCTTA, BH3MOXHOCT YOBEK Jla CTaHE Hail-100Bp B
npodecusnTa, peanu3upar ce NPUHIMIINTE Ha IICUXOJIOTHYEecKaTa
nenaroruka. He OuBa, ob6ade, HabJIHO 12 ce OTpHUYA BIMSHHUETO HA
JMYHOCTTA HA NPENOAABaTeNs, MOXKE JIa € TOBOPH CaMO 3a HETOBUS
OIIOCPE/ICTBAH COIMAITHO — KOMYHUKATHBEH XapaKTep.

Tesucer 3a ¢Qopmmpane Ha oOydaBama cpega 4YecTo ce
uHTepnpeTupa OyKBAJIHO KaTo Ch3JaBaHe Ha METOJUYECKH H
HpEIMETeH ITBJIHEK HA Y4eOHMS MpPOLEC C HarjeAHW HOocoOMs U
cpencTBa 3a yyeOHa KOMyHuKauus. M3moisBar ce METOAMKH 3a
o0OydeHue, OCHOBaHM HAa HAHMBHO — MAaTEPUATUCTUYECKH (OpPMHU Ha
pa3bupaHe Ha KOHCTPYKTMBM3Ma, B CBOTBETCTBHE C KOHUTO
o0ydaeMus, neficTBaliki B IpeIMETHO OOKpHXKeHHe, ¢ pusndeckara
cpenma, HemocpeAcTBeHO ¢opMupa cBos ydeOen omur. ToBa e
rpemeH noxaxox. Toit mpomsTthya, KakTo O MOCOYEHO 10 rope, OT
HETIPaBUJIHOTO pa30upaHe Ha CBABPIKAHUETO Ha IOHSITHUETO
,,00ydaBaIa cpea” ¥ CBeXAaHETO Ha CPEJOOPHEHTHPAHUS MOIXO0L
B 00y4YEHHETO 0 MaHUIYJIALWs C eIEMEHTHTE Ha BBHHIIHATA, YECTO
UMalla JMHAMHYCH XapakTep, PeIMeTHa cpesia.

CohluecTByBa IJIefIHA TOYKA, KOSATO MPUIOOMBS BCE MO-TOJISIMO
JOBepHe OT CTpaHa Ha Hay4YHaTa OOIIOCT, CBIVIACHO KOSTO,
3HAQHMETO ce pa3dupa Karo HSAKaKbB IPOIEC Ha Ch3JaBaHE H
YCBBBPIICHCTBAHE Ha WHIWBHAYaJTHUTE ITO3HABATENHU CTPYKTYPH
Ha 4OBEKa, KOMUTO My IO3BOJISIBAT €()EKTHBHO JIa pelIaBa 3aaqynTe
3a OCHIypsiIBAaHE Ha CBOsTa >KM3HeHa nedHocT. ToBa e IBI00KO
HHTHMEH TIpoliec, IPUHAIEKAIl Ha BCeKH KOHKPETEH YOBEK M TOM
He TpsaOBa ma ObIe pasriIekJaH OTACTHO OT MOpaXKIaliata To
TUYHOCT. 3HAHHETO KaTo Mpolec ce pa3dbmpa, 4e BCAKO HOBO
CHCTOSHHE Ha 3HAHUETO € CaMo 4YacT OT IpoLeca, €IMH OT eTaluTe
Ha HeNpeKbCHATHS IpOLeC Ha YCHBBPIICHCTBaHE, KOWTO HsAMA
kpait. [lowsmuemo ,,3Hanue” 6 KOHmMeKCmA HA 00YueHuemo 6
obyuasawa cpeda ce pazenexncoa Kamo 00CHMULAHEMO Om VYeHUKA
Ha  HAKAKBU 6BHUMHO — 3a0a0eHU pesyaimamu  (Kpumepuu,),
ceudemencmeauyu 3a U3MEHeHUemo Ha Hezogume
neuxopusuoIo2UecKU CMPYKMypu 8 U3UCK8AHOMO OM yeiume Ha
06yueHuemo Hanpasienue.

IlonaTuero ,3HaHWE” € CBBP3aHO C INUPUK KPBI SBICHHUS,
KOMTO Ca OTpPa3cHUB TEPMHHHUTE ,Hay4aBaHe”, ,,00ydeHHE”,
»ydeHue”, ompemessiy  crnenudukara Ha IOJTydYaBaHe W
3WNONI3BaHe Ha e(QEeKTUBHUS ONMUT. Te, B W3BECTHA CTEMEH, ca
CHHOHMMHWYHH M MMaT IIpPecHYalld Ce CMHCIIOBHU IOJeTa, KaTo ce
pa3iMyaBaT B HIOAHCHUTE Ha MPHIOKEHHETo WM. Yecto Te3n
TIOHSATHS C€ CBBP3BAT C MPHIOOMBAHETO OT MHAMBUIMYMa Ha HOBH
CrIocoOu Ha MOBEACHHE U JEHHOCTU M C TAxHata (HHKCALHs H/WIH
MoauduKanys, BOACIM OO IPOMSHA HA ICHXOJIOTMYECKUTE
CTPYKTYPH, OCHI'YypsIBAIllA 10 HATaTBIIHOTO YCHhbBBHPIIECHCTBAHE Ha



neitHoctTa. TpsaAbBa obaue, na ce mpu3Hae, 4ye MOJIy4aBaHETO Ha
3HaHMS HE BHHAIM CE OCHIYpsiBa OT IIO3UTHUBHU 3a 4YOBEKa
u3MeHenus. [ToHskora ce ciyuBa 0OpaTHOTO.

3HaHUETO, TPOSIBABANKM C€ B KOHKPETHH 33/1aud, Bb3HHMKBA
KaTO CHCTEMHA peaKIys Ha OpraHM3Ma WIM Ha eIHH WIH JPYTH
HM3MEHEHUS B OTHOIIECHMATA ChC cpeaTa (BhHIIHA U BbTpeIIHa). To
He TpiOBa pma ObJe OTAENIHO OT oOmara CTpPyKTypa Ha
TICHXOJIOTHYECKHUTE OTHOIIICHUS.

3a omucanue Ha nporeca Ha mo3HaHue R. Ackoff, mpemnara
Mmeradopara ,,iupaMuIa Ha 3HAHUATA”, CIOpPEN KOSTO B OCHOBAaTa
Ha TUpaMHuIaTa ce€ HaMHUpaT NaHHHUTE, HA CJICBAIIOTO HUBO —
uHpOpMarusiTa U Hakpas 3Hanusta[3]. [Tupamumara 3aBbpiiBa ¢
MbapocTTa. IIpexona KbM BCSKO CleBaIlO HUBO Ha iepapxusra
yBeJIMYaBa phCcTa Ha pa3dupaHe, Ha CBBP3aHOCT U MOJIE3HOCT HA
CBEICHUATA, CHABPXKAIIM Ce B NPEAMITHOTO HUBO. JlaHHUTE ce
mpeBpbIIaT B HHpOpManus, HHpopMmanusTra — B 3HAHUA, a
3HAHMATA — B MBJPOCT. Pasnmuuusita MeXIy IIOCOUYCHUTE KOHIIEITH
Ce ONpEACIAT OT LICHHOCTHHUS CTAaTyC 3a 4OBEKa, KOWTO 3aBHUCU OT
TOBA, JIOKOJKO YOBEK MOXE Jla H3I0J3Ba IOJYyYCHHTE CBEACHUS
(manHU, MHGOPMALHS, 3HAHKS) B CBOS TI0MI34.

B koHekTHBH3Ma, KOHTO MOXe Oa ObIe pasriekAaH Karo
BapHaHT Ha CPEJIOOPUECHTHPAHMS IOIXOA KbM OOydYeHHETO, ce
TBBPIHU, Y€ 3HAHUAMA MO2AM 04 Ce YCE0A6Am Om yUeHuyume Ha
¢pacmenmu, na omoennu nopyuu. Te ce pa3moyaraT He caMo B
cyOeKkTa, HO M W3BBH HEro B CHElHalIN3UpaHd MHQPOPMAIHOHHU
CHCTEMH, KaTo HampumMep VHTepHeT, JTOKAIHN MPEeXH, 6a3za JaHHH
u T.H. OCHOBHOTO yMeHHE Ha 00ydaeMusi € HeroBaTa CoCOOHOCT
Ia paboTtu ¢ uHpoOpManuATa, na s 00eIUHSBA B CHECIHANTU3UPAHU
KOMIUIEKCH, [JaBallli BB3MOXKHOCT 3a IMOJIyyaBaHE Ha HOBO
kagectBeHO oOyueHue [6]. Tyk craBa nyma 3a omura ga ce
npencTaBu oOydaeMHsi B KayecTBOTO My Ha KBauu(UIMpaH
HoJI3BaTe]l Ha pasnpenesieHa Oa3a 3HaHMS Ha OOILIECTBOTO.
OO0yueHHeTO ce pasriIexaa KaTo npouec Ha eeKTHBHO Ch3JaBaHe,
HOJIbPIKaHe M U3MO0JI3BaHE Ha BPBH3KUTE B CBETOBHATA MAsDKMHA Ha
UHGPOPMALIMOHHUTE KOMYHHUKALUH.

Mpexoara MeTadopa ¢ KOHEKTEBH3Ma BOJM O NPOMSHA BbB
BB3MICAUTE 3a (YHAAMEHTATHUTE KaTeropud B TeOpUsTa Ha
o0yueHHeTo, TakMBa KaTo 3HAHWe, Hay4yaBaHe, Tbi KaTo
KJIacHuYecKaTa NPEeACTBa 3a NPEJaBaHe Ha 3HAHUATA B MOCOYCHUTE
KOHIICTITYaJIHU CXeMH He paboTu. KOHeKTHBM3MBT AedHHUpa TPU
CBSITA H3TOYHUIM HA 3HAHUE:

v husuuecku, KOUTO € U MaTEpHATICH;
v'ncuxonozuvecku/cybexmusen;
v kynmypa/apmepaxmu.

Bceku 4oBek TpsOBa jJa Cb3Jaje CBOE JIMYHO 3HAHHUE, KOCTO
MOXXe J1a ObJe OMHMCaHO [0 MHOTO HAYMHH: KaTo CTa0MJIHO U B
Ipolec Ha HEeNpeKbCHATa WM JTUCKpeTHa (opma, CKPHUTO, SIBHO,
IIPOLESYPHO, JIeKJIapaTUBHO, WHIYKTUBHO, JNEyKTUBHO,
Ka4eCTBEHO M KOJMYECTBEHO. Pas3innmuHMTE oIpeneieHus 3a
3HAHMETO Ca OCHOBAaHM Ha pa3NM4YHU cropasyMmenus. Hampumep,
3HAHHUETO KaTo MPOAYKT CE pa3inyaBa OT 3HAHUETO KAaTO IPOLEC.
JIMYHOCTHUTE 3HAHMS Ca BBBIBYCHH B ITIPOLIEC HA Ch3JABaHE M
CBOJIIOL[MST HA  OPraHM3allMOHHHTE 3HAHHUS  MOCPEICTBOM
M3II0JI3BAaHETO Ha OPTaHU3ALMOHHUTE MPEXKH 32 KOMYHHKAIIHS.

Pasrnexxpaiiku koHLenTyanHaTa 0a3a Ha CpelOOPHEHTHPAHUSA

MOOX0N, € HeOOXOJAWMO Ja Ce CIOMEHE KOHIIEMIUITa 3a
enextuBusma  (Enactivism), BblularsBaHe Ha  IO3HAHHETO,
npeyiokeHa U passura B Tpyzaosere Ha Varela F., Thompson E.,
Rosh E.[7]

IleHTpamHUAT MyHK B KOHIEIIUATA 32 BHIDIATEHOTO MO3HAHUE
ce CBCTOM B TOBa, Y€ CEH30PHO-ABUTATENHHTE (YHKIMH Ha
OpraHm3Ma, TSUIOTO M OOKph3aBaliaTra cpeia He caMo 4Ye HIpasT
Ba)KHa POJISL B TO3HAHMETO, HO U ompenensaT (popmara, Moja KOosITo
Ta3sM KOMIO3ULUS OT €IEMEHTH JaBa Bb3MOXHOCT Ha
crienMUYHNTE KOTHUTMBHH pECypcH Ja ce pas3BuBar. Te
OTIpeeNAT TOUYHATa IPUPOJA Ha T€3U PECYPCH.

Kato Teopumss Ha TO3HAHMETO EHEKTHBH3MAa pa3TIexIa
,»Pa3BUTHETO Ha CBETa M MUCICHETO Ha OCHOBAaTa Ha NCTOPHATA Ha
pa3HO00Opa3HHU AEHCTBHS, KOUTO JKMBOTO CBHIIECTBO H3IBJIHSIBA B
cBera”. Morar Ja ce HaMepsAT HSAKOJIKO OOIIM TEOpPEeTHYHU

MPENOIOKCHUS, OCHOBHHUTE TE3HUCH Ha
KOHILIEIINATA:

YTIpHOpUTET Ha UEIECHACOYEHUTE JEHCTBHS, NPOTUYAINU B
peajHO BpeMe;

v'Bsipa B ToBa, ue (hopMara Ha pealM3MpaHe ONpeEeNs BUIA Ha
[MO3HAHKETO;

v Ilpencrasara, 4e O3HAHUETO € KOHCTPYKTUBHO.

B eHekTMBHM3Ma OwWoOJIOTHYECKATa M OCHOBaHA Ha OIUTA
UCTOpUS HA OpraHM3Ma ¢ BbIUIATCHA B HEroBara JIHMHAMHYHA
CTPYKTypa, KOSATO JlaBa OCHOBAaHHEC 332 BH3MOXXHH BB3MPHATHS H
JICHCTBUSI BBB  BCEKHM MOMEHT. J[OKOJKOTO  OpPraHU3MBT
B3aUMOJICCTBA PEKYPCHBHO C OOKpBKapamara cpena H
MPUCTIOCO0sIBA CBOSITA CTPYKTYpa KbM HEsl, TOW OMpeNelisi CBOUTE
3HAHWSI B CMHCBHJI, Y€ HeroBaTa crerupuyHa CTPYKTypa TH
orpezens.

Ha HuMBOTO Ha 4YoBemIKAaTa WIEHTUYHOCT EHEKTHBBH3MA
OTKJIOHSIBA TPENOJI0KEHAETO 3a HAIMYUETO Ha sApO (BBTpELIHA
OCHOBA) ,,a3”, TBBPJCHKH BMECTO TOBAa, Y€ TOBAa KOCTO CME HHE
,,Bb3HHKBAa B HAC OT MOMCHT Ha MOMEHT’, B TpoIlleca Ha HaIliaTa
6op0ba 3a chieCTBYBaHe. EHEKTUBUCTUTE CUMTAT, Ye 3HAHHATA Ca
HE MpeIecTBaly, a npeanucand. O0y4eHHEeTo, Mo TaKbB HAYWH,
ce MposiBsiBa B TPAaHHIMTE HA THPCEHE B M3CIie[BaHATa 00IACT 3a
BB3MOXKHOCTH U OO0 HAa TAKUBA AEHCTBHS, KOMTO Ca a[eKBATHH,
3a 1a MOXKe OpraHM3Ma Ja ce IPHUIbPXKA B Ta3u 00IacT, B AaJACHUST
KOHTeKCT. OOy4eHHETO € pPEeKypCHBHO Ha CIIOKHHS MpOIEC.
EHEKTHBB3MBT MOATHKBA MEIAro3uTe Oa TiefaT Ha OO0Y4YEeHHETO
KaTo Ha OOMHCICH aJalTHUBEH MpOIEC, B KOWTO 3HAHUAITA Ha
y‘{CHI/IL[I/ITC N TsIXHaTa HACHTHYHOCT C€ l'[pOf[Bf[Ba IMOCTOSAHHO,
JTIOKOJIKOTO T€ B3aHMOJICHCTBAT ¢ OOKpBKaBaliara ra cpesa.

npoustuyamni  oT

Taébn.1. Pasnuuusama 6 nouamuiinama 6a3a medsHcoy KOHUMueUsMa u
eHeKmusU3Ma

Koznumueuszom Enexmueusom

Komniomvpua memagpopa
Ha MUCTIeHemo: Ha
0CHOBAMA HA NPAGUIA, HA
JI02UYeCKUS U3600
Hsonayuonucmru anaus —
nosHanuemo modice 0a bvoe
paszbpano npu goxycupate,
npeou 8CUUKo, Ha
8bmMpeutHume npoyec 6

Memaghopa na cevp3eare Ha MucieHemo:
¢opmama na evnnawenue +
0bOKpvIrCcasawa cpeda + Oeticmaue
02panUYasam NO3HABAMENHUME NPOYecl
Omnocumento 3aumooeliicmeue — 3a 0a
ce paszbepe nosunanuemo, mpaoea oa
6v0am uzyueHu u NPOAHAIUSUPAHU
OMHOWIEHUANA MENHCOY MUCTEHEMO,
MAIOmo u 00KpwIHCAsaUama cpeoa

opeanuzma
Ilpuopumem na IIpuopumem na yenenacouenomo
USHUCTICHUAMA Oelicmeue, U36bPULEALYO CE 6 PediCUM HA

peanto epeme

Tosnanuemo kamo akmugHo
CMpOUmencmeo, OCHOBAHO HA GbNIAMEH,
YeneHacoueHu Oeticmeust Ha OP2aHUIMa
CenzopHo — 0gueamentu npeocmasu

Tosznanuemo xamo nacugno
muvpcene

Cumeonuunu, 3aK00Upanu
npedcmagu
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4. 3akj0uenune

B pamkuTe Ha pa3BUBaHAaTa OT HAC TEOPHS HA MMEPCHBHHTE
oOy4aBamy 1 npoh)eCHOHAIHN CPEIM CHCTEMaTa OT 3HAHUS MOXKe
na Oble ompeneneHa KaTo meKyw, penepmoap Om YUKIUYHO
KOHCmpyupyemu oOm Hesi  NO DPeKYPCUBEH HAYUH Bb3MOICHU
pasnuuus 6 peoama HA ONUMA, HA QusuyecKume U YMCHEEHU
Oelicmeus, HACOYeHU KbM eeKmUEHO NPOBIUYAHEe U U3NON36AHE
Ha 6CUUKU 8UO008e OOCMBNHU pecypcu (U cnocobu 3a MAXHOMO
NOIyHA6aHe), BKIOUEHU 3a O0CMUAHe HA Yeaume Ha CUcmemMama.

Ilpn TakoBa pa3bupaHe 3a YOBEIIKOTO 3HAHME TO € HE CaMo
UHAWBH/YyaJlHa NpHIOOMBKA, a € BHEAPEHO M B cpejara Ha
oburaHue, B OMONOTWSTa M KyITypaTa Ha 4YoBeka. JOBEKBT ce
paxkIa CbC 3HAHUS, BBIUIATCHU B HEroBaTa ICHXO(H3NOIOTHIECKa
CTPYKTypa, KOSTO My IO3BOJsBa Ja IIpHBJIEYE PECYpCHTE Ha
cpelaTa 3a IIOJdy4aBaHe HAa HOBU 3HAHUsA, KOeTo OBp30 ce
yBeJM4YaBa B Ipolieca Ha oOydeHue. XopaTa HMaT YHHMKAJIHO
HPEUMYIIECTBO MpPEJl APYTUTE JKUBU OPraHU3MH, T€ UMAT JOCTBII
JO TEKYIIOTO KyITYpHO 3HaHHe. Upe3 TEXHOJOTHMHTE U e3MKa
Xopara MOraT Ja IOJ3BaT 3HAHWATA, Pa3sBUTH OT JIPYTH YMOBE,
npe3 Ipyry BpeMeHa U Ha JIPyrd MecTa.



3a nga WMa CMHCBHI [JaJCHO IMOHITHE OT 3HAHHUETO IpH
Ch3/laBaHE Ha cHcTeMara 3a o0ydeHHe, € HeoOXOOUMO Ja ce
ChIIIaCyBa C HAJMYHUsS KOHTEKCT Ha 3HAHHETO, KOWTO ompenesns
¢oemata Ha HeroBaTa mposBa. Hampumep, KylITypHUTE W
WHIMBUIYaTHUTE 3HAHUS ca B3aNMHOOOyCIOBeHU. Te3n KaTeropuu
He MoraT Jia ObJIaT pa3riiekIaH! TTOOTACTHO. MaKaT i KyITypHOTO
3HaHUE Jla MOXe Jia ce pas3IiiexIa KaTo ocobeHa ¢opma Ha
3amna3BaHe Ha MHOOPMAIMOHHUS pecypc, OT KOHTO MOXEM Jia ce
BB3IOJ3BaMe. 3a Ja MOXKe [1a Ce TOBOPH 3a HAIMYHETO Ha 3HAHHUE €
HE00X0aMMO 1a MMa 3Haell (€JHOBPEMEHHO HEroB MPOM3BOAUTEIL,
HOCHTEJ U MoJ3BaTen). 3HAHUETO He € cTaTHyHa (opma, KOATO ce
CKpHMBa B YOBeKa M 4aka 3a aa Obae HamepeHa. ToBa € TUHAMUYCH
npoliec Ha Ch3[aBaHEe Ha EMEpP/DPKCHTHH CBOICTBA M CHCTEMH,
BOJICIIA KBbM OCHTYpSIBAHC HA JKU3HECIIOCOOHOCTTa HA YOBCK.
3HAaHMETO HAa CUCTEMAaTa ¢ HE CaMO HCOTACIMMO OT HeifHaTa
JIEHHOCT, TO CBIIO TaKa € HEpa3IMIMMO OT WICHTUYHOCTTA Ha
cucTemara.
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MOTUBAIUATA HA CTYAEHTUTE U AKAJEMUYHATA YCIIEBAEMOCT
B OTHOLIEHHUE C KAYECTBATA HA UHAUBUIA

STUDENTS’ MOTIVATION AND ACADEMIC SUCCESS IN RELATION TO
THE QUALITY OF INDIVIDUAL

Assoc. Prof. eng.Koleva N.L.
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Abstract: The aim of our study was to find out if there are any differences in academic motivation for coursework and academic success
among groups of students who differ in the quality of their individual and group work. The subjects were 143 student teachers in their 2nd
year of studies. At the beginning of the semester they filled in the Motivational Strategies for Learning Questionnaire — MSLQ (Pintrich,
Smith, Garcia, & McKeache, 1991). Also at the beginning of the semester, they chose their seminar group. During the semester, students
prepared and presented their seminar work in groups of three. After each presentation, students were given verbal feedback on their
presentation and each member of the group filled in three self-report scales. Each student assessed the quality of his/her individual
preparation, the quality of group work during preparation and his/her part of oral presentation.

Students also reported about the intensity of intrusive thoughts during their presentation. According to their evaluations of individual
preparation (IP) and group work (GW), students were assigned to one of the following groups: low IP-low GW, low IP-high GW, high IP-low
GW, and high IP-high GW. The results showed that students in the four groups differ in the following motivational dimensions: extrinsic
motivation, task value and anxiety. The groups also differ in self-reports on intrusive thoughts during presentation, students’ self-assessments
of their presentation and teacher nomination of excellent presentations. The results of our study lead to the conclusion that we have to
consider students’ motivation before we start to work on certain educational goals very carefully, especially when developing complex
teacher competencies such as presentation and cooperation skills at the same time. We can promote student motivation by choosing relevant,
authentic problems that are related to students’ future profession and thus assure their individual accountability.

KEYWORDS: STUDENTS” MOTIVATION; ACADEMIC SUCCESS,

MOTHUBaluATa 3a Y4Y€HE, KOATO MOXKE Ja C€ pasricxia
COAHOBPEMCHHO M KaTO I'€HEpajlHa 4Y€pTa Ha JHUYHOCTTA, U KaTo

1.BnBenenne

M3xonHa mocraHOBKa INpH HM3y4yaBaHETO HAa MOTHBALIUATA € ChCTOSIHUE, OOYCIIOBEHO OT cHTyanusta. To3u crennbuueH BUI
CXBAlLlAaHETO 3a HEIHAaTa CBUIHOCT KaTO BBTPELIEH IPOLEC, KONTO BBTPCIIHO CBCTOSHUC OCHUI'ypsBa MOTHMBAalMOHHA €HCPIHA II0
AKTUBUPA, HACOUYBA U MOANbpIKA MOBEJCHUETO HA aJIeH UHIUBU B II0COKAa peaau3’paHeTO Ha KOHKPETHO IIOBEIECHHE U IOCTUIAHETO
T€UeHHE Ha BpemMeTo. TO3M JTUYHOCTHO-TNIOBEAECHYECKH KOHCTPYKT Ha NpeIBAPHUTENTHO TIOCTABEHH LIEU B IIPOLeca Ha OOyIEHHE.
BKJIIOYBA IIeJieBa HACOYEHOCT Ha IIOBEJACHHUETO M H3UCKBa ,»3HAUYCHUETO 3a pa3KpuBaHETO Ha MotuBHuTe, P. Cramaroa
MOJIy4aBaHETO Ha TMpsika W CBOEBPEMEHHA Bpb3Ka MEXKITY ompezens, 3a U300p Ha y4duTeacka mpodecus He ce ChCTOM CaMo B
LIeJIeHaCOUEHUTEe  JEHCTBHS U TOCTUTHATUTE  PE3yJITaTH. TOBA Jia C€ MPEIOTBPATH HEMPABWIHHUAT U300p, KaTo ce Bb3JIEHCTBA
MortuBanusaTa MPOU3THYA OT HAKAKBa MOTPEOHOCT, KOSATO HE € BbPXY MOTHBALIMOHHUS NPOLEC HA MIIALEKUTE ¥ JEBOUKUTE, HO U B

yInoBieTBopeHa. Ta3u Te3a e 0a30B KOMIIOHEHT, BBPXY KOWTO ce TOBA JIa CE TOCTUTHE MO-C(PEKTUBHO YNPABICHUE Ha MOBEICHUETO
M3TPaKIAT YTBBPACHUTE TEOPUH 3a CHUIHOCTTA U (QYHKUUHUTE Ha UM B IIpoIleca Ha MeNarorudeckoTo oOpa3oBaHME, Ja C€ IOCTUTHE
BUIOBETEe MOTUBauusA. Teopuure 3a MOTHUBALMATA CE MOAPA3IACIAT TAXHOTO LENeHaco4eHo (opMHMpaHe W  pealu3HpaHe Karo

Ha Cb0bPICamenHu, npoYecyant U meopuu 3a n00OPbICKAmMaA. muynoctr” [1].

Cvovporcamennume — meopuu  M3XOXKJIAT OT  OCHOBHUTE
HOTPeOHOCTH, KOMTO MOTHBHpaT uoBeka. KbM TaX coajaT 2. I/ICTOpI/lfl Ha ,,CTpaTeFI/lﬁ 34 M3yJaBaHe€ Ha
,TeopusTa 3a Hepapxusara Ha norpedbHocture” Ha Macnoy, ERG — MoOTHBaUusATA Ha oby4yaBamure” (Motivated

,Teopusta Ha Ajaepbep”, ’:,TeopHﬂTa Ha MakJlunang 3a Strategies for Learning Questionnaire -MSLQ)
MOTHBAIMS 4pe3 TOCTIKEHHs U ,,JIByhakTopHata Teopus Ha

Xeprbepr [8]. be3 cp3nanenara ,,Crparerus 3a u3ydaBaHe Ha MOTHBALMATA Ha

Ilpoyecyarnume meopuu OTAENAT BHUMAHUE Hal-Bedye Ha obyuaBamure” (MSLQ), romsiMa uacT OT H3CIEIBaHUSTA Ha
MPOIECUTE, KOUTO HACOYBAT YOBEKA J[a TIOCTHIIBA MO €IHH HIIH APYT y4ammre CTYIeHTH, ce (OKyCHpaT BbpXy HHAWBHIYaTHUTE
HaunH. OT TX Hail-momymsipHu ca: , Teopusra Ha OdaKBaHETO” pa3nuyMs B CTUJIOBETE HA YU€HE — WIIH TOBA ca ,,KOHCTPYKTH, KOHTO
(PaspaGotena e npe3 1964 r. ot Bukrop Bpyym) [6], ,,Teopusita Ha ca cmabo KopelMpaHM KbM ydammuTe”, 3a MpoydYBaHe Ha
paBHOBecuero” u ,,Teopusrta 3a uenure Ha Creiicu Amamc” [6]. MMOBEJICHUETO M OTYHTAHE Ha MOCTIDKeHUATa. OCBEH TOBa, MHOTO OT
Ta3su rpymna Teopuu cTaBa OCHOBa 3a pa3paboTBaHeToO Ha ,, Teopuute TECTOBETE 3a OTYMTAHE HAa YMEHHATA 3a y4YEHEe ca KPUTHUKYBH 3a
3a moupwikkara” (ocHoBomoiokHUK — b. ®. Ckunbp) [4], TOBa, Y€ HAMAT TEOpeTHMYHa OCHOBA. Taka, B Hadajoro Ha 1980 r,
00€IMHEHU OKOJIO CXBAll[aHETO, Y€ YOBEIIKOTO IOBEICHHUE Ce Bill McKeachie u Paul Pintrich, University of Michigan, 3amousa
(opMupa 0T CBOUTE HOCIEICTBHSI. pa3pabOTBaHETO Ha MHCTPYMEHTAPUYM 3a OLIGHKAa Ha MOTHBALUATA

Bw3 ocHOBa Ha 3agba00YeHM W3CIEABAaHMSA, CBBP3AHH C Ha y4alllyl U CTPaTeruy 3a y4eHe, ¢ KpaliHara 11eJl 1a ce IIOMOTHE 3a
teopusita Ha CkuHbp, ncuxonorsT Anbepr bammypa paspaborsa Moo0psiBaHE HA KA4eCTBOTO Ha oOyueHwue. [2]

CJIeIBAllOTO CTBIANO B MOTHBallMOHHATa Teopus — , TeopusaTa 3a Pannute Bepcun Ha MSLQ ca Omiy W3MOJI3BaHHU 3a OLIEHKA Ha
conuaiHoTo no3nanue” [2]. OcHOBHATA UJies €, Y€ MO3HABATEIHH edexruBHOCTTAa Ha oOydenue. IIpe3 1986 r, obaue, McKeachie n
MPOLIECH €€ OCBILECTBABAT HENPEKbCHATO MIPU B3aUMOJICiicTBUE Ha Pintrich 3anouBar ¢opmanzoTo paszsurie Ha MSLQ Oxonuarennara
TP OCHOBHH (aKTOpa: no6edeHuemo Ha OA0eH YOBeK, Bepcuss Ha MSLQ e mpersprsiia 10 ronuHu Ha pa3BUTHE, Ipe3
JUYHOCMHUME MY KAYecmea U 6b30€elicmeuama om 3a00ukanawama KOETO BpeMe HUHCTPYMEHTBT C€ U3MO0N3Ba B  MHOMXKECTBO
cpeda. Becexn Bimse BbpXY 3a00MKaJsIiaTa ro AEHCTBHTEIHOCT, a CbOTHOCHTENTHM TIONeBH wu3cneaBaHus. Ilo Bpeme Ha CBOETO
OT CBOSI CTpaHa TS OIpejelNsi HAauMHA My HA MHCICHE M IEHCTBHE. panHoTo paszButue, McKeachie u Pintrich usnonssar nHCTpyMEHTHT
ToBa cxBamaHe ¢ 0COOCHO BaJIMIHO IO OTHOIICHHE ONPEAEITHETO Ja KOHIENTyaIu3UpaHe M EMIHPUYHO YTBBp)KAaBaHE Ha O0OI
XapakTepa Ha eINH 0COOEHO Ba)KEH CIeNU(HUICH BUI MOTHUBAIMSA - MOJIeNT HA CTYAEHTCKaTa MOTHBALlMS M CAMOPETyNanusaTa Ha y4eHe,
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MOZIeN KOHTO BCE OLIe Ce M3I0I3Ba JHEC OT MHOTO 00pa3oBaTeIHU
ncuxosiosu [2]. ,,DyHIaMEHTHT B €IHO OOYYCHHE € YIPaBICHHETO
Ha TIO3HABaTe/HaTa HEMHOCT, dYpe3 IUAAKTHYEeCKa CHCTEMa,
o0xBamaima KOMIUIGKC OT METOAM W CpPeIACTBa 3a HEHHOTO
ympaeienue” [1].

3. IlondpaHo onucanue HA MHCTPYMEHTAPUYMAa

3.1. Teopemuuna pamka

Crparerusara MSLQ e pa3paboreHa Ha 0a3ara Ha COIHAIHO —
KOTHUTUBHM KOMITOHEHTH Ha MOTHBALlMsS M CaMOpPETYIHPAaHETO B
oOyuennero [5]. B To3u Monen, MOTHBALMATA HA YYCHHIHUTE ©
HpSKO CBbP3aH Ha TAXHATa CIIOCOOHOCT Ja  CaMOperyiupar
y4eOHUTE CH IeHHOCTH (KBIETO ,,caMOperyIupaHe Ha 00y4eHHeTo”
ce ompenens KaTo METallO3HABATENHA, MOTHUBALIMOHHA U
MOBE/ICHYECKa aKTHBAaLMsi B COOCTBEHUTE NPOLIECH HA y4EHe U ce
M3II0J13Ba 32 MOCTUraHe Ha WHAMBHAYyanHuTe enu) [3]. Tasu pamka
ce TpHeMa, 4e MOTHBAIUATa M CTparerud 3a oOydeHHe He ca
CTaTWYHM 4YepTH Ha ydamys, a I0-CKOpO, Y€ ,,MOTHBalUiTa €
JUHAMHUYHM M KOHTEKCTyaJlHO OOBBp3aHa M Y€ CTpAaTerHHTE 3a
ydeHe MOorar Jia ce Hay4yaT M NOCTaBEHH I10J] KOHTPOJa Ha yJarus’”
[2,c.117]. Mosxe nma ce Kaxe, 4e ydamuTe MPOMEHST MOTHBALMATA
ce OT KypcC 3a Kypc - HalpuMep, B 3aBUCHMOCT OT CBOSI MHTEpEC B
xoma Ha oOydyeHHeTo; OT e(UKAaCHOCTTa Ha H3BBPIIBAHE HA
y4eOHNTE AEHHOCTH 10 BpeMe Ha O0yd4eHHeTO cH M T.H. Taka u
TEXHHUTE CTPATEeTHH 3a y4eHe MOraT Jia Bapupar J0pH B 3aBUCHMOCT
OT €CTECTBOTO Ha IIpolieca.

C Tasu TeopeTMuHa paMmka crparerusta MSLQ e
MIpeHa3HaYeHa 3a n3MepBaHe Ha ,,MOTHBAIHs u
camoperynynanusara B 0Oyd4eHHETO“ Ha CTYAIEHTH, TbH KaTo

BBIIPOCHUKBT CE€ OTHACSAT IO KOHKpETeH Kypc B oOydeHuero. ToBa
03HauaBa, 4e Kypca Ce pasmIekaa KaTo eJUHHIA MApPKa, C HIeATa,
4e € WJeaHO pPAa3NOJOKEH MEeXAy OOIIOTO HUBO HA ,,BCHYKH
y4eOHU JeHHOCTH", BKJIIOYBAIIA MHOIO CHEIHU(UYHOTO U
HETIPUIIOKMMO HHMBO Ha BCsKa yueOHa CUTyalusl B pAMKHUTE Ha TO3H
kypc” [2]. OcBen ToBa, crparerusita MSLQ e BHANMO pasinyHa OT
JPYTY IIMPOKO M3IMON3BAaHM YMEHUS 33 CAMOOILIEHKA Ha JKUBOTA Ha
CTpACHTHTE.

3.2. HncmpymeHmannu KOMRnOHeHmu

Crparerusita  MSLQ ce cwctom or 81 mno3unuuM Karo
CaAMOCTOSITEIIHU EJIEMCHTH pa3/ieicHH B JIBE TOJNEMH KaTCTOPHU:
ITvpeu pasoen - ,MOTHBalMA" W @mopu - ,,CTPATETHH 3a y4eHe".
PasnensT ,,MoTHBaIMA" c€ CHCTOH OT 31 MO3HUIMH, KOUTO OIlEHSBAT
LEJMTe CTYJCHTHTE M CTOHHOCTTAa Ha TEXHUTE BSPBaHMS 3a
COOCTBEHHTE CH YMEHHS J]a YCIEAT B 00yIEHHETO, KaKTO M TSXHOTO
Oe3mokoiicTBO 32 mpodecuoHaTIHaTa WM - peanu3aunds  Cliel
3aBbpIIBaHE HA Kypca. Pa3nensT ,,cTparernu 3a yuaeHe” Bkirousa 31
MO3WIIMH, OTHOCHO yrmoTpebara OT yYalluTre 3a pa3indHd
[MO3HABATEIHM U METAaKOTHUTHBHH CTpAarerdd. B JOMbJHEHHE, Ha
CTpaTeruuTe 3a y4YCHE pasjied BKIOYBA 19 MO3WMIUH, CBHP3aHU C
YIPaBJICHUETO HA CTYACHTHTE OT Pa3IMYHu pecype [7, €.5].

Lemusatr BepnpocHuk Ha crparerusita MSLQ ce ceetom ot 15
noackanu (6 B cexuus ,,MOTHBaIMSA U 9 B CEeKUUs ,,CTPATETHH 3a
yuene”. VHCTpyMEHTapUyMbT € HAMBJIHO MOAYJIHH, W IO TO3H
Ha4YMH Morar Ja ObJIaT M3MOJI3BaHK CKaJIK 3aeIHO MJIH TOOTIEITHO, B
3aBHCHUMOCT OT HYXJWUTC Ha W3CIIENOBATeN, HHCTPYKTOpP, WIH
YUYCHHKA.

Taén.1. Cmpyxmypa na cmpamezusma MSLQ

Pazoen 1. MOTHBALTUA

1.Ilpuckina (BbTpELIHA) OPHEHTALHS

2. Ex3orenHa (BbHIIIHA) OPHEHTA3Hs

3.CTOHHOCT Ha ICHHOCTHTE B 00yICHHETO

4. KonTpon Ha BsIpaTa B 00y4CHHETO

5. CaM0oe(heKTUBHOCT Ha YYCHE U U3IBIHCHUE

[SaR e E- ol g

6.TpeBoXkHOCT, 6E3MOKOHCTBO

Q6w opoit nozuyuu

Pazoen 2.CTPATEI'HH 34 YYEHE

1.Penerunys Ha COOCTEHUTE YCHIIHS | 4

2.Pa3paboTrBaHe Ha JUYHA CTPATErUs 6
3.0Opranuzanys Ha AeiicTBUATa 4
4.KpuTnuHO MHCIICHE 5
5.MeTakOrHUTHBHA CaMOpETYIaLus 12
6.Bpeme ynpasieHne Ha OKOJIHA cpena 8
7.Perynanus Ha ycuiusaTa 4
8.B3anmHo 00yueHne 3
9.TbpceHe Ha HOMOL 4

Oowy 6pou no3uyuu 50
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3.3. Omuumane na pesynmamu (mouxysane)

CryneHture ce ouensBar mo ckanara Ha Likert 7-toukosa, ot 1
(13001110 HE € BSIPHO 3a MeH) /10 7 (MHOTO BSIPHO 3a MeH). TOuKH 3a
OTICNHHUTE TIOACKAIM C€ H3YHMCIABAT, Karo ce B3eMa CPEIHO
apUTMETHYHATa CTOWHOCT HA OTICNIHHUTE IO3ULHH, OT KOHTO Ce
CBCTABsI TIOJICKAJIATA.

Hsxou enementu ot crparerusta MSLQ ca HeraruBHO
bopMyupanu u TpsOBa Ia ObIAT OTMEHEHH TPEH 1a Ce M3UHCIH
pesynrara Ha y4amqus. Hanprumep, Koraro CTYIEHT € OTTOBOpHII ¢ 1
Ha HEraTMBHO (OpMyJMpaH BBIPOC, Ta3W TMO3MULMA IIe Obae
0o0paTHO BMBKHATA H 1€ c€ NpeBbPHE B CTOHOCT 7. Hail-mpoctust
HaYWH [a C€ HW3YHCIH OOpaTHO KOAMPaHHTe, € 1a Ce B3eMe
OpUTHHAIIHUS pe3yarar u ce u3Bamu oT 8. [7] B kpaiiHa cmetka,
oflara omeHKa 3a JajeH Mamal TpeNcTaBisBa MONOKUTEIHATA
(bopMyIHpOBKa Ha BCUYKH TIO3UIMH B PAMKHTE Ha TO3M Marab u
Taka TO-BHCOKHM pE3YITaTd II0Ka3BaT T[O-BUCOKM HHBA Ha
n3MepBaHaTa KOHCTPYKuust. [2]

3.4. Ipunoosicenue na pesynmamume

Crparerusta MSLQ e mnpenHasHaueHa [a ce M3MOJ3Ba OT
H3CJIeIOBATENINTE KaT0 MHCTPYMEHT 3a U3MEPBaHe M pa3ciie[iBaHe Ha
€CTECTBOTO Ha MOTHBALMATA HA yYaIlld ¥ TEXHUTE YMEHHS 32 yUCHE
B paHKUTE Ha JgafeH Kypc. MHCTpymMeHTapmymbpT ce JaBa 3a
pemraBaHe B 9aca 3a oOydeHHe M ce oTaens okoio 30 MHHYTH 3a
pemaBaneto My. Hsima paszpaGoTeHa TOYHa HOpMA 3a PEIIaBaHETO,
BBIIPEKH Y€ MECTHMTE HOPMM MOrar aa ObJaT TeHEpHpaHH 3a
UHANBHIYyaJTHUTE OCOOCHOCTH Ha y4alllUTe, ako € HEOOXOAUMO 3a
cpaBHUTENHH 1ien [2].

ConuanHo - IO3HaBAaTEIEHHUAT MOJEN, Ha KOHTO ce OCHOBaBa
crparerusata MSLQ ,peanonara, 4e CTYJEHTCKUTE OTTOBOPH Ha
BBIIPOCHTE, MOTaT Jia Bapupar Karo (yHKIHS Ha pa3IMIHHTE
KypCOBe, Taka 4e CHIIMHCKA HHAMBUyaJIHH KOMIIOHEHTH MOTaT 1a
JOKJIaZIBaT Ha pa3JM4HM HHBAa MOTHMBALMATA WM CTpaTterus 3a
ydeHe, B 3aBUCUMOCT oT Kypca” [2, c¢.119]. Tlosuummmre oT
ctparerusiata MSLQ ca M3M0I3BaHH MIMPOKO OT CIIEA0BATEIH, KOUTO
ca TpaBell EMIUPUYHM HAaydYHM H3CJIEABaHMA B 00JacTTa Ha
MOTHBAlMATa W caMOperylupaHeTo Ha ydeHe. [lo-crenmanHo,
pesynTarhTe ca H3MoJ3Ba 3a:

@ 3a u3cnenBaHe Ha €CTECTBOTO Ha MOTHBAIMS W BIUsHHETO U
BBPXY CTpaTerHUTE 32 YUCHE;

@ 3a YCHBBPIICHCTBAaHE Ha TEOPETUYHUTE CIEMEHTH Ha
pa3bupaHeTo MeXAy ,BBTPEIIHHS AOMEHH”, Crenu(pUIHOCT Ha
MOTHBALIMOHHATA KOHCTPYKIIHS;

® pja oueHsBa MOTHBALMOHHUTE W KOTHUTHUBHH e(EKTH OT
HHTEPBCHLMUTE 332  MHCTPYKT@X, BKIIOYUTEIHO  Pa3INYHU
CTPYKTypH Ha oOy4aBamius Kypc M pa3iM4HH o00pa3oBaTeiIHU
TEXHOJIOTUM (HaIpUMep, OHJIAHH O0O0y4eHHEe M KOMITIOTBPHO-
6asupano o0yuenue) [2].

3a mpenojaBareNuTe Ha Kypca, WM 33 y4alluTe OT eAnH Kypc,
pesynraru ot crparerusta MSLQ, morar na ObIaT M3MON3BAaHH 32
OlLICHKa Ha MOTHMBAallMATa Ha YYallUTe W 3a CAMOpETyIHpaHe Ha
YMEHHATA 32 yueHe. Bb3 OCHOBa Ha pe3y/aTaTute, NpernoaBaTenuTe
ca B CBCTOSHHE 1a MACHTH(GHIHMPAT CTYICHTHTE, KOUTO MOXeE Jia
HMaT TNpoOJieMH W Ja NPEeJOCTaBAT JONBIHUTENHA ITOMOLI 3a
y3BosiBaHE Ha yMeHusATa 3a ydeHe. C mosiBata Ha MIHTEepHET, MHOTO
npenoaaBarejii, KakroO MU MHOI'O KOHCYJITAaTUBHM LEHTPOBE, BEYC
M3M0JI3BaT OHJIaliH Bepcuu Ha ctparerusta MSLQ karo ¢opma 3a
oleHKa Ha motpedHocTHTE [2].

OxoHuarenHata Bepcus Ha crparerusira MSLQ e 3aBbpiieH
mpe3 1990 1. 1 npeacraBeHa opHUIKAIHO 32 IBPBH BT B CIIUCAHUE
»~Educational and Psychological Assessment” [8]. [auuwure,



HPEACTaBEHH B Ta3U CTaTHs BKIIIOYBAT PE3YNTATH, CbOPaHU OT eHA
npoba ot 143 cryaeHTH mo Bpeme Ha 0OyYCHHETO CU B 2-TOAHMILICH
Kypc, 00pa3oBaTesiHO - KBaJH(UKAHMOHHA CTEIeH ,,MarucTbp”, B
Vuusepcurer B bbarapms. OO6xBama Tpu AUCHMIUIMHA
»KOHCTPYKTUBHO - TEXHHYECKH JeHHOCTH’, ,,KOMIIIOTBPHO
HH)OPMAIIMOHHH TEXHOJIIOTHH® W ,,Xy[JO)KECTBEHO - TBOPYECKH
neitroctn” [7, c.6].

4. N3caensanusi, u3nosaspamu MSLQ

Ot camoTo cu cb3gaBaHe, crparerusita MSLQ e mumpoko
U3IMOJI3BaH OT CTOTHMIM HM3CienoBareny M 6e30poil MHCTPYKTOpH.
MSLQ e mpeseneH Ha moBede OT 20 pa3iuyHU e€3UIM U e Ouna
HO/UIOJKEHa Ha O(HIMAIHA OLICHKA Ha BAIMIHOCT M HAJSKIHOCT B
JIBa €3MIIa: MCIMAaHCKH W KuTaiicku [2]. B mocnenuure 1Be roAnHU
crapreruita MSLQ e mpeBenena Ha ObIrapcku M € 4acT OT
M3CJIEI0BATENICKATa ISHHOCT Ha aBTOpKaTa Ha HAaCTOsIIaTa CTaTHsL.

IlenTa Ha MOXYYCHOTO KOPENAIIOHHO H3CJIEABAaHE € Ja ce
HpoydaT  BPB3KUTE  MEXAY  AacleKTH Ha  MOTHBALMATA,
CaMOpETYJIMPAaHETO Ha YYeHE WU MPEICTABEHUTE pE3ylTaTd B
ydeOHata crasg. Yecto ce mpuiara CbKpaTeHa BepcHs Ha
crparerusita MSLQ, KoATO ce ChCTOM OT MET MOACKaid, (B T.4.:
3.CroiiHoCcT Ha neiiHoctuTe B oOydenue; 4.Kontpon Ha Bsipara B
obydyenuero; 5.Camoe(eKTHBHOCT HA YUeHE M U3IIBJIHEHHE; 6.
TpeBoxHOCT 1 6e310KOiCTBO). ITbpBHUTE H3CIIEOBATEICKH BBIIPOCH
(HayaneH eKCIepPUMEHT) Ce OTHACST 0 OTHOIICHHATAa MEXIy Te3H
HNPOMCHIMBA M TEXHUTE PE3YIATaTH, KOUTO IIPU H3BBPIICHHUTE
U3CIIE/BAHUS Ca KakTo ce oOdakBa. Ilo-HUCKMTE HHBa Ha
»CamoepekruBaoct Ha yueHe u m3mbianeHne” ¢ R = 0,30 u 3a
,,CroliHOCT Ha neiiHocTHTe B 00yuenuero” e R = 0,58, kouro ce
CBBP3BaT C II0-BUCOKM HMBAa Ha KOTHHTHBHO U3IIOJ3BaHE Ha
n3cnenoBaresnckara crparerus. OCBeH TOBa, MO-BHCOKUTE HHUBA Ha
»CamoedektuBHOCT Ha yueHe W m3mbiHeHue” R = 0,53 wu 3a
,CroliHOoCT Ha pneiiHocTHTe B 00yueHnme” R 0,87 Osxa
CBIIOCTaBEHHU C I10-BHCOKHM HMBAa Ha CAMOKOHTPOJA Ha y4yalluTe 3a
perymupane upe3 ctparerusita MSLQ. TectsT 3a ,,IpeBOKHOCT U
0e3MoKOICTBO” HE € CBbp3aH C IO3HABAaTENIHATA CTPATETUs WIH
CaMOpeTyJIUpPaHeTo.

Bropure uscnemoBatencku BBIPOCH (KpaeH EKCIEPUMEHT) ce
HpociesBa Kak ChIIUTE T€3W IPOMEHIIMBH, CBBP3aHU C y4allus
M3MEpEHH Ype3 OKOHYATEeJIHATa CTEeleH, M3IUTH U TeCTOBe, eceTa n
noknaau. Karo usino, mo-BucokuTe HUBa Ha mokasarens ,,CTOWHOCT
Ha JeiHocTHTe B 0OyueHue” u ,,CaMoe(eKTHBHOCT Ha ydeHe U
U3IBJIHCHUE”, ca CBBP3aHH C M0-BHCOKH HHMBA Ha MOCTIDKECHUSATA Ha
y4alluTe BbB BCHYKM IIPOMEHIMBH XapaKTEPHCTHKH, JOKATO
rokasaresst ,,[peBOKHOCT U OE3MOKOMCTBO” € OTPULIATETIHO CBbP3aH
C OLICHKH 110 BCHYKH IOKa3aTesn, OCBEH C ,,Pa3paboTBaHe HA JIMYHA
craprerusa”. Ilo-BUcOkMTEe HUBa Ha KOTHUTHBHO H3ION3BaHE Ha
CTpaTerusiTa U caMoperyipaHeTo 0sXa ChIIOCTAaBEHH C I10-BHCOKU
HHBaA Ha MMOCTUXKCHUE HAa BCUYKH MECPKU 3a U3ITBJIHEHUE.

Camoperynanuara ¥ y4eOHHsS KOHTPOI B KOMIIIOTBPHO —
0a3upaHoTO OOy4deHHe u3cienBa c(eKTHTe OT H3IMOJ3BaHE Ha
caMoperynupaiio oby4eHne upe3 crparerusta MSLQ Ha cTyaeHTH
OT MEJaroruyecky crenuamHocTy. ITo ChIecTBO, U3CIeN0BaATENNTE
ce ONMUTBAT Ja ONPEAENAT KaK Ce MPOMEHS KOJIMYECTBOTO Ha
KOHTPOJI Ha y4alluTe B paMKUTE Ha Kypca Ha KOMIIOTBPHO —
6azupanoro oOyuenue. OCBIIECTBSIBAHETO Ha MOTHBAlMATAa Ha
yYaIllUTe Ce OILIEHABA KaTo BHCOKM MM HUCKH CaMOpPEryJIHpaIld
y4aIy.

Pesynraru oT u3cneqBaHe IOKa3BaT, Ye HE3aBUCHMO OT TOBA Kak
YUYCHMIIUTE OLICHSABAT CBOSATA CaMOpETy/allisi Ha yMEHHS 33 yUCHE, B
CBCTOSIHME Ha KOHTPOJ (T.€. Ta3H YacT OT y4alllUTe, KOUTO Ca UMaJH
MHOTO MaJIKO KOHTPOJN BBPXY TIXHOTO Da3BHUTHE) OTOEIs3Bar
3HAYUTEITHO MO-BUCOKA CTEIICH Ha TECTOBUTE PE3YJITATH, OTKOIKOTO
yJaluTe B CHCTOSHHE Ha KOHTponupano oOydeHune. OcBeH TOBa,
MOXE Jla OTOENIeKHM, de MO-CIabuTe Pe3ylTaTH B ChCTOSHHUETO Ha
KOHTPOJIMPAHUTE y4allll € OCOOCHO OYEBHIHO M C€ OLEHSBA KaTo
HMCKO CaMOPEryJIHPAIY yYallH.

CIpoBeeHOTO M3CiIeABaHEe, Hall-3HAYMMUAT pe3ynTar € Qakra,
Ye ydalluTe, KOUTO CE€ OLCHABAT KaTo HUCKO CaMOpPEryJIHpaIld
Yalmy ce MPeACcTaBiAT MHOTO mo-106pe, (mpubmusutenHo 76,4% mo-
Jo0pe), Koraro mpreMar YCJIOBHETO 3a KOHTPOJMpaHa Mporpama, B
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CPaBHEHHE CBC CBCTOSHHETO Ha KOHTPOJOpPAaHMTE ydamu. To3n
pe3yATaTH TOAKPENAT 3aKII0OYeHHETO, Y€ YyJalluTe C HHUCKH
CaMOperyIHpaIly YMEHHSI He ca TOJIKOBa CIIOCOOHHM Ja ce ydaT upe3
KOMITIOTBPHO-0a3UpaHl  KypcoBE, KOHTO OCHUTYpSIBaT BHCOKH
KoNuuecTBa Ha o00ydaeMust KOHTPOIL. ToBa 3akiroueHne e
MOAKPENIeH0 W OT JpyrM H3ciemoBaresid B o0nmacTra Ha
KOMIIOTHPHO-0a3upaHoTo oby4eHue [4].

[IpoyuBaHero Ha BBTpEIIHATA TOTOBHOCT Ha YdalluTe B
oOpa3zoBarenHO-KBATM(HUKALMOHHA  CTeNeH  ,,0akamaBep”, 3a
aKTUBHO OTHOIICHHE KbM YYEOHHS IPOIEC € OT CBIIECTBEHO
3HAUCHUE 332 HETOBOTO €()EKTUBHO YNPABICHHE W BBBEKIAHETO Ha
HOBH (hopmu Ha oOydeHHne. AKaJeMUIHAaTa MOTHBALKS KaToO JacT OT
MO-IIMPOKaTa MOTHBAI[MOHHA OPUEHTAIMI KBbM COOCTBEHOTO
npo)eCHOHAIHO pa3BUTHE, CTUMYJHpa CaMOIIOJrOTOBKaTa Ha
y4aluTe ¥ € ChIIecTBeH (pakTop NIpH M3rpakaaHeTo Ha J00pH
CIIEIMAINCTH C BUCIIE 0Opa3oBaHMe. 3a Ta3W e CH IOCTaBHXMeE
[[eJICHACOYCHO M3CIe[BaHE HA paBHUILETO HA aKaJgeMH4Ha
MOTHBAIMsl Ha CTYISHTHTE PEIOBHO OOYUCHHE OT CHEIHATHOCT
I [peTydrIniHa 1 HayainHa yqawiniHa negaroruka” (ITHYIT).

Ompeneneny ca CIeIHUTE 3aJa9H Ha H3CIIEABAHETO:

1. lnarHocTHIMpaHe ¥ YCTAHOBSBAaHE PAaBHUILETO HA aKaIeMHIHA
MoTHBauus Ha cryaeHture ot crneu. [THYTI.

2. VI3BbpuiBaHe CpaBHUTENICH aHAJIN3 HAa JAHHUTE 32 ChCTOSHUETO U
paBHHIIETO Ha aKageMU4YHA MOTHBALMsS Ha CTYJCHTHTE OT
MOCOYEHATA CIIEIUATHOCT.

IIpoyuBanero ce mpoBene B CICTHHTE yYEOHH CTYAEHTCKH
rpymu: [IpenyunnumHa u HavamHa yqunuinHa neaaroruka (ITHYII)
II mw III xypc pemoBHO oOydenuwe. M3cnmemsanm ca obmo 38
cTyzneHTH. M3mon3BaH e nHCTpyMeHTapuyMbT MSLQ.

Cnopes moiyueHUTE pe3ynTaTH akaJeMHYHaTa MOTHUBALUs Ha
CTYJCHTHTE Ce pasmpeness B 3 CTCNeHH — c1aba, yMepena u 6UCOKd.

Tabruya 1.
Hauanen Kpaen
Cmenen na momueayus no encnepumenm eKcnepumenm
MSLQ Il kypc 1] I kype 1]
Kypc Kypc
1.Ipuckima (BpTpemna)  38% 47% 45% 58%
OpHUEHTALHsA
2. Exsorenna (BpHIIHA) 45% 45% 55% 62%
OpHEHTA3Us
3.CroiiHocT Ha neiiHoctHTe — 28% 32% 43% 45%
B 00y4EeHHETO
4. Kourpom na Bspara B 48% 45% 55% 58%
00y4eHHeTo
5. CamoedexrtuBHoct Ha  25% 38% 40% 56%
Y4CHE U U3ITBIHCHHUE
6.TpeBoxHOCT, 58% 48% 43% 25%
0e3MO0KOICTBO
55% 58%
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Que. 1. Pesynmamu om uscnedsanemo na |l kype
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5. HpeI[l/IMCTBa U HEeJOCTATBhIM HA METOAUKATA HA U3CJIeIBaHe

Karo msno kauectBeHara oneHka Ha crparermita MSLQ e
MHOTO BHCOKAa KaTo H3CJICIOBATEICKH HHCTPyMeHT. DakTsT 3a
OBbp30TO My HOMYISIPH3MpaHEe MEXIy CTOTHIM W3CIEIO0BAaTEeIN B
MHOTO CTPaHH IIO CBETa, € CBUJIETEJICTBO 32 HETOBaTa HAaIeXJHOCT U
BanmuaHoctT. Crparerusara MSLQ moxe ma Obie MHOTO mone3Ha,
I'bBKABO CPEJCTBO, KOETO MOXe Ja Ja ObJaT aJanTHPaHO 3a
Pa3IUYHU LETH OT U3CIIEJ0BATENH, IPEMOIaBaTeNIl U yally.

EnuHCTBEHMST  pealieH  HEJOCTaThK  H3CIEJOBATEIUTE
oTOeNsI3BaT CPAaBHUTEHO HUCKHUTE CTOMHOCTM  Ha BBTpEIIHA
HaJeXTHOCTTa HA HAKOM OT HojcKanuTe. Te3n HUCKU CTOHHOCTH ce
IBDKAT OTYAaCTH HA MallbK Opoil elleMeHTH, KOMTO ChCTaBISBAT
BCSIKA TMOACKana (T.e., BCEKH OT TPHUTE INOACKAIN C Hal-HUCKUTE
CTOMHOCTH CE CBCTOSAT CaMO OT TPH WIIM YeTHPHU eiemenTa). OCBeH
TOBa, HAKOM OT €JIIEMEHTHTE 3a wu3MepBaHu oT MSLQ ca
U3KITIOUUTENTHO TPYIHM Ja C€ OTTOBOPU HAa MOCTABEHUTE BBIIPOCH
(manpumep, ,,3.0Opranuzauus Ha jgeWctBusaTa” W ,,7.Perynanus Ha
ycmusta”). Bernpekn ToBa, KaTo MHCTPYMEHT 3a M3MepBaHe Ha
MOTHBAIUATa W CTpaTerwsira 3a YYeHe ca BKIIOYEHH MHOTO
pa3IMYHU €JIEMEHTH M €IHOBPEMEHHO C TOBa € HEOOXOIMMO Jia ce
3ama3sT MOJACKaJNTe BB3MOXKHO Hai-KpaTku. B ceramrHms cu Buz,
HHCTPYMEHTBT c€ chcToM OT 81 BeOpoca m oTHeMa modutd 30
MHHYTH, 3a Ja C€ 3aBbpIIM. ABTOPHUTE BEPOATHO Ca HAIpPaBHIM
aHaIM3 Ha pa3xoja Ha BPEME 3a pellaBaHe H MOI3HUTE, KOUTO IIE ce
MONydaT M ca HampaBWiIM OalaHC MEXAy HHCKaTa BBTpEIIHA
HaJEeXKIHOCT, C IelT 33 J]a Ce U3MEPH CHOCOOHOCTTa 3a 00ydeHHe ¢
HOBeYE KOHCTPYKTH.

Karo Bceku camocTosTeNleH MHCTpyMEHT, Taka u MSLQ uma
CBOMTE OrpaHHYCHUS. 3a Ta3W el TpsOBa ja HATOMHUM Ha BCUYKH
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norpebureny na ObIaT ¢ IMOBUILIEHO BHUMAaHHE, KOrato Ce MpaBsAT
3aKJIFOYCHUATA Bb3 OCHOBA Ha pPE3YNTAaTHUTE OT H3CJIEIBAHETO.
OCHOBHHTE OMAaceHUss C HMHCTPYMEHTapHyMmMa ca MpEeId BCHYKO
CBBbP3aHH C HAACKIHOCTTA U BAJIUAHOCTTA. 10 OTHOLIGHHE Ha
HaJeXKIHOCTTA, aBTOPUTE OTOENS3BaT, ,,TPaANIIMOHHUTE MEPKH Ha
CTa0MIIHOCTTa, Karo acHeKkT Ha HageXIHOCT ca TPYIHOTO
M3I0JI3BaHE HAa HMHCTPYMEHTHTE, KOWTO ca IpeJHa3HAauYeHU Ja ce
BKJIFOYAT B KOHCTPYKLMH, KOUTO B KOHTEKCT ca 3aBucumu’[2]. TTo
OTHOLICHWE Ha BaJIMAHOCTTA HPHUCTPACTUATA 33 COLHUAIHATA
JKEJIATEeIHOCT CE CYMTAT 3a CEpHO3HA 3alulaxa 3a BaJMIHOCTTA Ha
KOHCTPYKTa Ha CaMOCTOSTEIHHS MHCTPYMEHTapuyM. BBB Bpb3Ka C
ToBa apropure Ha MSLQ ca ycTaHOBWIHM, Y€ OTBOpUTE HE
NPEICTABIsIBAT HSAKAKBa 3HAYMTENIHA CyMa Ha BapualUsiTa U He
IPOMEHSIT OKOHYATEITHUTE PE3yJITaTH.

Karo mpuemame orpanuuenusi 3a usMepBane upe3 MSLQ,
MHCTPYMEHTAapUYMBT € MHOTO J00pO MPaKTHYEeCKO CPEICTBO 3a
OLlCHKA Ha MOTHBalMsATa Ha Y4Yal[UTe M € CPEICTBO 3a
caMoperyJalys U CTpaTerus 3a y4eHe B yueOHara crasi.

Bb3 ocHoBa Ha Mos mperienq Ha MSLQ, a3 cbM yOeneHa ma
M3MONI3BAM HHCTPYMEHTapHyMa KaTo dYacT OT HaydHHTe MH
M3CIIEIBaHMS 3a W3MEpBaHE HAa MOTHBAIMATA U YUEHETO, KAKTO M
CTparerusATa 3a y4eHe karo camoperyinanus. OT TOBa, KOETO CbM
npoyuuna 32 MSLQ no Bpeme Ha HalMCBAaHETO Ha Ta3W CTaTus, ce
OKa3Ba, 4e, KbM JHEIIHA J1aTa, HHCTPYMEHTAPHUYMbT HE CE H3I0JI3Ba
OT u3cieznoBarenure B buirapus.
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MOHTECOPCKHN METO/J 3A YCIIEHIHA PABOTA
B CMECEHA BB3PACTOBA I'PYIIA

MONTESSORI METHOD FOR SUCCESSFUL WORK
IN A MIXED-AGE GROUP

J-p P. M. CramatoBa
HOY "Bacun Anpunos", byprac, bsirapus

E-meiin: stamatova_21 @ abv.bg

Abstract: The paper focuses on the specific conditions necessary for the realization of Montessori method in a mixed-age group ( 3-6 years
of age) of children. It explores the role of the teacher and the understanding of the sensory development of children. It also shows the
importance of the learning environment and teaching materials as important for application of this method . It is emphasized on the study of
the process and the specifics of the training technology, which is a successful option for communication of big and little children in MAG. It
is favorable when giving simple explanations and answers from bigger to smaller children. This helps to achieve intimacy and harmony in
their relationships , which is rarely seen in the elderly people. Children’s teacher is their associate and partner in the learning process , the
game and work activities in all informal situations in which he/she is a mediator in the family community.

Keywords:: MONTESSORI METHOD; LEARNING ENVIRONMENT OF A MIXED-AGE GROUP

1.BnBeaenue

IIpe3 mocnegHuTe TOAMHM B JKUBOTa HHM HACTBIIUXa MHOIO
MPOMEHHU, HAIOXKEHH OT HOBHUTE COLMATHO-UKOHOMHUYECKU
ycnoBusi. Hapen ¢ ToBa 0oOIIECTBOTO ce CTpEeMH KBM YCIENIHA
UHTErpanus ¢ OOIIOEBPONEHUCKUS CBAT M 3aUMTaHE JUYHOCTTA Ha
BCEKH YOBEK, 3aII0YBAMKH OlIle OT MPEeTyYHIIUIIHA Bb3PACT.

HoBute ycinoBus Ha JKMBOT c€ OTpa3hxa pA3KO BBPXY
nemorpad)ckusi CbCTaB Ha XOpaTa M HACTBIIM M3MECTBaHE Ha
JBYAETHUSI MOJIEJI C €JHOJIETeH. ['oJleMusT criajy Ha paXkJaeMocTTa
OKa3a HETaTHBHO BIMSHHE BBPXY ITBJIHSIEMOCTTa Ha TPYNHTE B
JETCKHUTE TpaJiHU B MaJIKUTEe MecTa. ToBa HaJIOXXU ChKpANIeHHs Ha
TPyNH ¥ YYUTENHM, 3aKpUBaHE Ha MPEAYyUYWINIIHH 3aBEJCHUS.
AnexkBaTHa peakuyss B TOBa OTHOIIEHHE Oe chopMmMHupaHETO Ha
CMECEHH TpYIH, KOMTO B MAaJKMTE HACEICHHM MecTa ca peajHa
BB3MOXKHOCT JlellaTa 1a IOCeIaBar JAeTCKa I'pajiuHa U 1a ca cpej
CBOM BPBCTHHIM — MAJIKU M MO-TOJIEMH, J1a TIPOSIBSABAT CBOSTA BOJIS
Y [IPaBO Ha ITOJrOTOBKA 33 YUWIIHUILE.

B nuemHo Bpeme kakTo B Bbarapus, Taka u 1o cBera, BBIIPEKU
Ye OCHOBHUST IPHUHIMI Ha OpPraHu3allys Ha TPyNuTe B AETCKaTa
rpajyiHa € BB3PacTOBUs, B IPEAYYMIHMIIHOTO 0Opa3oBaHHE HE €
HETHUITUYHO J]a ceé TOBOpM 3a OOydeHHne Ha Jeuna OT pas3linyHa
BB3pacT B efHa rpyna. B Hixon crpanm, kato llIBenus Hampumep,
TaKbB BHJ] OpraHu3aIiys Ha paboTa ¢ Jema B AeTCKUTE TPAJANHH € 33
MpeAnoYnTaHe. Y HAc TeMarta 3a MpernojaBaHe M ydeHEe B CMeceHa
BB3pacToBa Ipyla € 4ecTo JUCKYTHpaHa W KaTo 4Ye JIM BCeoOII0TO
MHEHHE KJIOHM KbM HETaTUBHO OTHOIICHHE, MNOpaad peaua
npoOsIeMH, CBBP3aHM C YCJIOBHSTA Ha OpraHM3alus Ha paboTaTta,

JaMIca Ha TeopeTHyHa OOOCHOBKA Ha mpoOiema, mHoMarana,
MIOATIOMAraliy MpeKus mpolec Ha paboTa.
Mownmecopckusm — memoosm (o Teopusta Ha Maria

Montessori) [7] 3a paGoTa ¢ jieria OT pas3iIMyHA Bh3pPACTH U HEHHUTE
TEOPHH 3a pa3BUTHE Ha JETETO MPHUBIMYAT CHbMHUIUICHULH OT IS
cBaT. Helinure waeute, OmpeneissHH Kato pedopMaTopcKu 3a
BPEMETO CH, JIHEC CE BB3IPHUEMAT W MPHJIaraT Hal'bJIHO €CTECTBEHO
HE caMO B T.Hap. ,,MOHTECOpPH YYMIMINA®, HO U B JIETCKHUTE
TpafMH ®  YYWIWINA, KOUTO HSAMAT TOJOOEH  CTaTyT.
IIpenmocraBkuTe 3a ycremHa paboTa ChC CMECCHa BH3pPAcTOBA
rpymna, OCHOBHH B TEOpHUTE Ha MOHTECOPCKUS METOJI, Ca CBBbP3aHU
ChC:

v" CneuuduyHOTO TpyNUpaHe Ha Jelara Cropel CETUBHOTO
UM pa3BUTHE;

v' Opranmsanust Ha ydeOHaTa cpema W JUAAKTHIHHTE
MaTepHajH, 3aJ0BOJISIBAIIM IOTPEOHOCTHTE Ha ,,abcopOMpaITHs
ym“ (the absorbent mind);
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v Pomsita Ha BB3pACTHUTE MPH paboTaTa C Jerara - T. Hap.
Lwaupekropu™ (directress) Ha 0Oyd4eHHETO, B CMHCHJI Ha JaBaIly
HAcoKa IPH OBJIa/sIBAaHE Ha [IO3HAHUETO; TEOPHsTA 32 CBOOOATa Ha
WHJMBHUJIA B IIpolieca Ha o0ydeHue;

v' TloetanHocT Ha 00YYEHHETO.

,,HalmTe TpaaUIHOHHE METOIH YeCTO Ce MPOBAJIAT, 3alI0TO ca
OCHOBaHM BBPXY WIIO3UATA, Y€ WHIMBHAYAITHUTE Pas3iInuus Ha
JeraTa He ca OT ChIIECTBEHO 3HAYEHME, 4e JelaTa OT eIHa
BB3pacTOBa PyIa WM HUBO TPsIOBa Ja U3ydyaBaT €IHO, a OT Ipyra
BB3pacroBa rpymna-apyro* [8]. C ToBa cBoe TBBpACHHE B KHHraTa
» YUHIIMIIETO MSICTO 3a nena’ [5] roxunun mo-kecHo Henry Plakrouz
HOTBBpiKIaBa Teopusta Ha Maria Montessori, e He e BaXHO Janu
JIeTEeTO € Ha 3 WK Ha 5 TOAWHY, a M0-BaKHO € HErOBOTO JKENaHHUE U
HHTEpeC Jia OBJIA/ISIBA OIIHT.

2. Teopml U METOAMKA HA U3CJICABAHETO

OCHOBHa NpEANOCTaBKa 3a MPUIOKEHUETO Ha MOHTeCOpCKus
MeToA ¢ ydeOHara cpefa M AUJAKTHIHUTE MaTepuaiid. MoHTecopu
pa3paboTBa penuia IUIAKTHYHA MaTepHalid, KOWTO Jia ca
JIOCTBITHU 10 JiellaTa W Ja OTrOBapsAT Ha HYXIUTE Ha TAXHOTO
(U3MYecCKO0 W CEH3WUTHBHO pa3ButHe. M3paboTeHM OT IbpBO U
TECTBaHM IIpe3 TOANHNTE, T€ U JHEC aHTKUpaT Jerara B yueOHaTa
JIEMHOCT CBhC CHIIUS yCIeX KaKTO U MPEAN BeK.

H.Konesa B CBOWTE HAydyHH TpPYAOBE 3aKIIO¥aBa YeE: ,,3a
PO(ECMOHATHOTO Pa3BUTHE HA YYUTEIUTE TPsAOBa Ja Ce OCUTYpPH
MOAXOsIA cpefa ¢ (GOPMHUPAINO BH3ICHCTBHE HA JMYHOCTTA HA
yauTeNs, NPOQECHOHATHN 3HAHWSA, YMEHHA M CIIOCOOHOCTH 32
pa3BHUTHE OIE B CTYAEHTCKUTE TOIWHHU, KAKTO M peaM3UpaHe Ha
NOTEHI[MAla HAa MPENoJaBaTejuTe B TAXHATa NpodeCHOHATHA
aHraxupasoct”’[2].

IpodecronaaHuTe KOMICTCHIMN HA YYUTEIHMTE CE ONpPEeaeist
OT XapaKTePUCTHUKUTE Ha COLMAIHOTO B3aUMOACHCTBHE Ha
HHCTHTYCHOHANHUS mpouec. ,IIpodecusta ,,yauren” e mpodecus
Ha crneuuduuHu obpasoBatenHu yciayrd. Karo ce mma mpeaBup
Ta3M XapaKTePUCTHKA, YYHTEICKOTO NPO(ECHOHAIHO pasBUTHE €
HOCJIC/I0BATEIHOCTTA OT W30paHH JEWHOCTH, KOMTO YBEIMYaBaT
npo¢heCHOHATIN3bM Ha JIMYHOCTTA B 00pa3zoBarelieH aciekt’’[2].

CrnenuduunusT MeTo Ha paboTa, € OCHOBAH Ha BSPBAHETO, Y€
Jierara MposiBABAT WHTEPEC KbM JajieHa JEHHOCT WM MPEAMET IO
pa3NMyYeH HAYWH, Ha pas3jiMyeH eram OT TAXHOTO pasButhe. ETo
3aI10 € MHOTO B&XHO T€ Jia He ObJIaT OrpaHMYaBaHH BHB BPEMETO,
nopajgy CBOSATA BB3PACT M W3MCKBAHMATA Jla Ca OBIAISIN JajeH
omur ,,Tyk u cera®. OBIaJIBAHETO HA 3HAHWUSA M BBH3MHUTAHHETO HA
JieraTa KaTo 1510 TpsOBa [a cie/BaT NPHHIHUITBT 3a cBoOoaTa Ha
nu300p.



Pa3nuuHUAT BB3PACTOB CHCTAB MPEAOIPEAess M3HUCKBAHMUSITA,
MOAX0/1a U MeToJuTe Ha paboTa ¢ Tsx. CpoOpa3sBaliki ce ¢ TO3U
GbakTop M MHIMBHAYATHWTE UM OCOOCHOCTH, 32 OBNAIsBAaHE Ha
3HaHUS W YMCHHS NPHOPHUTETHO CE H3IMON3BAa CHUTYAlOHHHST
MOAXOJ M TOBa CE W3BBPIIBA B XOJa Ha IPaKTHYECKaTa HM
peanuzanusl.

Hacrosimmara pazpaboTka uMa 3a meJi Ja Jaje XapaKTepUCTHKa
1 O00OCHOBKAa Ha paboTara B CMecE€Ha BB3pacTOBa rpyma IO
MoHTecopckusi METO B I€TCKa IpajiiHa.

O0eKT Ha U3CiIeIBaHe ca Jiela OT TPU ACTCKH I'PaJuHN B MaJIKU
HaceneHu Mecra (cena).

OcobeHocTHTE, KOUTO C€ HAOJII01aBaT, ca:

@ B pesynTar Ha pa3iHYeH BH3PACTOBHS CHCTAB B CMECECHATa
rpymna uMma noBsede OT eIUH JHAEp, Thil KaTo ce (opMUpaT OTACITHH
TIOTPYIIH.

@ HamausiBa ce 6post Ha ,,M30JIHPAaHUTE" el B CPAaBHEHHE ChC
craugaprtHara rpyma. Cp3mamara ce OnarompusiTHa cpema 3a
o0IryBaHe MEXAY Jelara — Mo-ToJeMHTE Jiella ca MO-BHUMATETHU
U OTTOBOPHHM, TOEMAaT M 3a4MUTAT MPHCHCTBHETO Ha IO-MAJIKHTE,
HETIPUHY/IEHO UM JaBaT IIPUMEp 3a MOIpakaHue.

3a 1a ce U3MOJI3Ba IBIHOIEHHO BB3MUTATENHHUS MOTCHIMAN Ha
cMeceHaTa BB3pacToBa TIpyla € HEoOXOJMMO II03HaBaHE
MPHOPUTETUTE U CITA0OCTHTE 32 OPraHU3alMATa Ha BH3MHTATEITHO-
oOpa3zoBarenHara cpeina B Hes. ,JlucumruinHarta TpsiOBa 1a ce
MposiBsiBa upe3 cBoOojara. ToBa ¢ BH3BUIICH MPHHIUI, KOWTO €
TpyZeH 3a pa30upaHe OT IOCIEIOBATEINTE HA TPAJULHUOHHUTE
MeToau Ha paboTa B yuwiumie. Kak 6 MOTbi HAKOHM Ja OCTHIHE
Pen U AMCHMIUIMHA B KJIac OT cBOOOJHHM Jena? AKO AUCIMIUIMHATA
ce OcHOBaBa Ha cBoOojaTra, TO TOraBa JAWCLHMIUIMHATA
3aJIBJDKUTEIHO TpsAOBa aa ¢ neitna. Hue Hapuuame najieH WHIUBU
JICIUILTHHUPAH, KOTaTo TOW € TOCrojiap Ha caMus ce0e CH U MOXKE
Jla peryiampa CBOETO IOBEICHHE, KOoraTo e Ob/le He0OX0auMo Ja
clie/[Ba npaBuiaTa B xuBora‘. [8]

®ponranHara Gopma Ha paboTa ¢ BCHUKH Jiella € U3KII0YCHA,
nopaju crneuudukara Ha npernojaBade. MHOTO 4ecTo I0-TOJIEMUTE
Jieria B rpymaTa ce MpeBpbhIIar B ,,cIOMaraTeNn’ Ha MO-MaJKUTe B
mpoleca Ha peajiM3alds M IPWIOKEHHE HA  Hay4eHOTO.
IMoeramHocTTa Ha Npe/icTaBsHE HA MaTepuaia e CilelHaTa:

v' Beska JneiHOCT TpsAbGBa ga Oble NpeACTaBeHa B TOUHHS
MOMEHT OT Pa3BHTHETO Ha JAJCHO JICTC M € MPEAU3BUKATEICTBO 32
HETOBUTE UHTEJICKTYaTHU U (PU3UUCCKH BB3MOXKHOCTH;

v TlpenocraBsHe BB3MOKHOCT Ha JETETO 1a OIEpHpa
CaMOCTOSITEITHO C [afeHHs Marepual KOJKOTO MbTH HCKa, 0e3
HaMecara OT CTpaHa Ha YYHUTEIs;

v' HaarpakaaHe Ha Hay4E€HOTO KAaKTO KaTO YacT OT CIEIBAIIH
3aHUMaHUs, Taka U B MO-IIUPOK KOHTEKCT, BKITFOYBAIL C)KEITHCBHU
UTPH WK 3aIbJDKCHHS TIPU TOIpe0a Ha cTasTa.

OchblIecTBIBaHETO Ha yCIEIIEH YpPOK C JeTe WM Tpyna Jena
M3KJIFOYUTEITHO MHOTO 3aBHCH OT YMEHHETO Ha y4uTens na Obae
»HaOmoaaren”. Montessori ompezenst ToBa yMeHHE Karo KpauHO
HEOOXOIMMO W 3aIbJDKUTENHO 3a yduTenute, paboremu B ,,Casa
dei bambini“. HabnronennsTa, KOUTO ce M3BBPIIBAT BHPXY Aelara,
ca pactsamm B JABWKeHHe. Te ce 0a3upaT KakTo BBPXY
AHTPOIOJIOTUYECKUTE XapaKTePUCTUKH Ha BCSIKO JAETe, Taka u
BBPXY HETOBHTE HHTEPECU M CIIOCOOHOCTH.

OCHOBHUTE XapaKTepHUCTUKH Ha YypoKa ca: cmesHamocm,
onpocmenocm, obexmusnocm. CTETHATOCTTa Ha YpOKa Ce U3pas3siBa
B ,,OpsI3BaHE’ Ha MHOTIOCJIOBHUETO W MPEIHU3HOCT MpH Mojadopa Ha
IyMH OT CTpaHa Ha y4duTels. Bropara XapaKTepuUCTHKa Clie/iBa
HAITBJIHO €CTECTBEHO IThPBATa-OMPOCTEHOCT Ha H3Ka3a M TOYHO
HauMeHOBaHHEe Ha Qakrtute. OOEKTHBHOCTTA € CBBbp3aHa C
HACOYBaHE BHHMAHHETO Ha JIETETO KbM OOCKTa HA W3ydyaBaHE, a
JUYHOCTTA Ha YYMUTeNs KakTo MoHTecopu Kas3Ba ,,TpsAOBa na
n3uesne” [8].

3. Pe3ysaTaTu oT U3CJIeABAHETO

Peamnata oOcTaHOBKa Ha  OOIIECTBEHO-MKOHOMHYECKATa
CUTyanusi HHM IpUHYKZaBa Ja OTHAAEM 3aclIyXeHO MICTO Ha
CMeceHaTa BbB3pacToBa TIpylna B JKHBOTA Ha IPETYyYHIHMIIHOTO
obpa3oBaHue — KaTo COLMATHAa HEOOXOAUMOCT ChC CBOE OBbIeIIe.

[TenarornueckoTo OOIIyBaHE B CMECEHaTa Bb3pacToBa Ipyma
UMa CcBoeoOpa3eH XapakTep, KOWTO J0Ka3Ba XapaKTEePUCTHKUTE Ha
ONTHUMAJHA CpeAa, KOSATO TMpPaBU BB3MOXKHO CIHOBPEMEHHO
y4eHeTO, ChOMpPaHEeTO Ha COLMAleH OMHT M CTHMYJIHPAaHETO Ha
MPOLIECHTE Ha B3aMMOBB3/ICHCTBHE.

David Gettman, moapoOHO pasriexaa pojsTa Ha Y4YHUTENs B
yumimmero Ha Monrtecopu. Toit pasrpaHudaBa TpH OCHOBHH
HEroBHU POJIH:

vIlaBHA € Tasd Ha ,,ypeOHUK® W TMa3uTe] Ha pabOTHOTO
MPOCTPAHCTBO, 003aBEKIAHETO U MATEPUATIUTE,,;

v'ponst Ha ,,crioMaratel’” MPH B3aUMOJEHCTBUETO HA JETETO C
MaTepHAINTE;,

v’HabmoaTen” Ha ieTckara pabora u passurue.” [6]

[IpaBuiaHOTO W3MON3BaHE M mMozapenda Ha ydeOHara cpema U
MaTepuajd € ITIPHOpPHTETHA Tprbka Ha yuutens. I[lomxonsmiata
opraHuzanys Ha y4eOHaTa cpela € BaKHA, 3a Ja MOXeE Jelara
cBOOOZHO J1a U3cieABaT JUOAKTMYHMTE MaTepuand M Ja
3aTBBPIK/ABAT HAy4eHOTO. 3a J1a c€ MOCTUTHE CaMOPa3BUTHE upe3
He3BUCHMa padoTa ¢ MaTepHaJHMTe, Y4YHTENUTe TpsAOBa Ja
HOACUTYPAT  aTpakTHBHaTa WM  IMojapexda,  NpUBIHYAINA
BHUMaHHETO Ha Jenara. bposT Ha W3JI0XKEHHTEe IUIAKTHIHU
MaTepuanu TpsAOBa Ja € CTPOro OMHpPEAENICH B 3aBUCUMOCT OT
JNeWHOCTUTE, KOWTO I€ C€ W3BBPIIBAT B Y4YEOHUS IIpOIIEC.
Marepuanute TpssOBa na ca 3apaBW, Oe3 JMIICBALIM 4YacTH,
PAa3MOJIOKEHH Ha TOJXO/IALIO PA3CTOSIHUE SAHH OT APYTH.

MOHTECOPCKHBT METO/I, IPHJIaraH B CMECeHa Bb3PAcTOBa Ipyna
Ha MNpeIyYWIMINHA BB3PACT, CIIOMara Ha Ipoleca Ha B3aUMHO
paszbupane U Bcsko ziere Gopmupa cBos A3-o0pa3 KaTo Hayano Ha
CBOETO JIMYHOCTHO pPa3BUTHE M HaMalsiBa BIMSHUETO B A3-a Ha
NPEBB3XOJCTBOTO Ha Bb3pacTHUTE. JlereTo mpupobuBa KadyecTa,
KOMTO B CTaHJapTHaTa TIpymna ca 3HAYUTENHO C MO-HUCKU
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Bw3pacToBoTo cMmecBaHE YCMOpeIHO C TpHJIaraHe Ha
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Pa3BHTHETO HA JICYHOCTTa Ha JETeTo, (OpMHpa XapakTrepa UM —
YCBOSIBaT ce HOPMH Ha ToBeJieHHe. [loBeieHneTo Ha TOJISIMOTO JeTe



€ B KOHCEHCYC,HaMaJlsl aHTarOHM3Ma C MaJIKOTO JIeTe U MO-4eCTo ce
3abems13Ba MOTHBH 3a oMol Upe3 Monrecopekus meron B CBI' y
Jenara ca MPUOPUTETHU INPOSIBUTE HA 3arpHXKEHOCT, ChUYBCTBUE,
OKa3BaHE Ha TMOMOIII, 3aUNTaHe MO3UNUATAa 1 MHEHUETO Ha JIPYTUTE,
TOTOBHOCT 3a ITapTHEOPCTBO U CHTPYIHHIECTBO. Beuuko ToBa 1aBa
BB3MOXKHOCT Ha MAaJKOTO JeTe Ja ce pa3BUBa, YCBOSBAHKH
COIMAJTHHS OIIUT ¥ EMOIMOHAIIHO YCTOHYMBO.

IIpn xonmuecTBeHO chopMUpaHe HA TakaBa Ipyma TpsOBa 1a ce
uMa TpeBUj, yenenara TpsAoBa ga OyaaT Manko Ha Opoif, 3a aa ce
Ch3/1a/1aT He TmoBeue oT aBe noarpynu . [Ipu mo-romsm Opoii mie ce
OrpaHNyYd HaOMIONCHHETO Ha AETCKUs yuuren. OOydeHHeTo IO
BCHYKHM 0OOpa30BaTENHH HAMpPABIECHHUS CE OCBIIECTBABA C BCHYKU
Jena, CbOOpa3sHO BB3PACTOBHTE M HHAWBHIYAIHHTE MM
CIIOCOOHOCTH, KaTo Ce Cra3BaT HOPMATHBHHTE W3HCKBaHUS U
Iporpamara 3a Bp3nuTaTeNHa paboTa B JeTCKaTa IpajiiHa.

4. U3B0oau U 3aKJII0YECHHE

1 Cmecenara Bb3pacToBa Ipyla B MAJKUTE HACEJIIEHH MecCTa
JaBa BB3MOXKHOCT 3a aJanTalis Ha JelaTa OT IpeaydHIMIIHA
BB3pacT OT CEMEHCTBOTO M I0OMa KbM AETCKaTa TpaanHa.

2. CMeceHara Bb3pacToBa IpyIna JiaBa IIaHC Ha BCAKO JIeTe 3a
yCBOsIBaHE Ha OOTaT COIUAJICH OMHT M 0e3MpoOJIeMHO OOIyBaHE B
rpymnara.

3. Bceku B rpymara ch3maBa eleMEHTH Ha ,,A3-a”, M3rpakaa
JUIEPCKH KauecTBa U TOJIEPAHTHOCT.

Pasnnunara Bb3pacT Ha Aelata B CMeCeHaTa Bb3pacToBa Tpymna
OnarompusATCTBA PAa3BUTHETO HA HUIpaTa, B KOSATO JETETO JKUBEE
MeXay (aHTa3MATa U PEATHOCTTA.

Hannuwero va npencrasenust Mmetoa Ha Montesori ocurypsisa
CIIOKOIfHA 1 XapMOHHMYHA cpefa 3a paboTa 6e3 arpecus:

v’ Tlono6HU TOIXOAH ChACUCTBAT 3a MOJNOKHTENECH U3XO. B
Oopbara c arpecusTa;

v Kareropuuno mojmnomMarar (OpMHpANmoTo O0Oy4eHHe B
CBHBPEMEHHOTO yUIHIIHILE;

v/ ChbJeiicTBaT 3a HPAaBCTBEHOTO BB3MHUTAHME W CIIOHTAHHATA
COIMANU3aIys Ha JenaTa.

MOHTECOPCKHAT METOABT KAaKTO W WIEUTEH TEOpUHTe Ha
MoHTecopu BBB Bpb3Ka C JAETCKOTO pPa3BUTHE MOKa3BaT CBOSATA
AKTYaJHOCT M HMOMYJSIPHOCT 4Ype3 MHOTOOPOWHHTE CHIIECTBYBAIIN
,»,MOHTECOpH yuuIuIa“ no uan ciIT. MHIUBUIYyanHOTO pa3BUTHE
Ha JMYHOCTTAa 4Ype3 cBobonmara jga u3bupa M cboOpassiBaHe C
JMYHHATE BB3MOXKHOCTH, 32 Kouto Maria Montessori mumie, npeau
1oBeYe OT BEK, € MPHOPUTET Ha 0Opa3oBaTEIHUTE CHCTEMH B
EBpona u cBera nquec. Haarpaxaanero Ha JTMYHOCTTA KAaTO 4acT OT
JaJcH COLMYM € €CTECTBEHO CIEACTBHE HAa IIE€AArOTHYECKUTE H
COIMAIHUTE B3AaMMOOTHOMIICHHWS B pPAa3HOBB3pAcTOBAaTa TIpyIMa.
VYautensT-MeauaTop Ha IO3HAHUETO, CH3HATENHO HaOJo1aBalll
Pa3BUTHETO Ha JAelara U MOJCUIYpsBa UHTPUTYBAIlA U MOAXOAAIIA
yueOHa cpeJia, Bb3IIpUeMa pa3IndusaTa BbB Bb3pacTTa Ha JielaTa He
KaTo Mpeuka, a HalpOTUB, KATO Ba)XKEH €JIEMEHT B IIPEJaBaHETO Ha
OITUT M IO3HAHHE.

30

Maria Montessori crozesns, 4e ,,00pa30BaHUETO HE € HEILO,
KOETO TpaBU YYHUTEIs, a TOBAa € MPHUPOJACH IPOIEC, KOWTO ce
pa3BUBa CIIOHTAaHHO B YOBELIKOTO ChIlecTBO. He ce mpumoOuBa
ype3 CilyllaHe Ha JAyMH, a IOCPEACTBOM MPEXKUBABAHMATA Ha
JIETETO B HEroBara cpena. 3ajadyara Ha YYHUTEIS € He Ja TOBOPH, a
Jla TOArOTBM W TPUTOTBU IOpPEAWIAa OT MOTHBUPAIIUA JIETETO
JIEHHOCTH CBBbP3aHH C KyATypaTa, B ClICIHAIHA cpeia, Ch3/1a/icHa 3a
nenata.”[7]

IToBeueTo yuuTenu U MCUXOJIO3U THEC Ca CHIVIACHU C TOBA, Ue
Hall-Ba)XHUS  HEpHOA  OT  Pa3BUTHETO Ha  YOBEIIKaTa
UHTEIUTEHTHOCT € MEeXIY pPaXOaHEeTO M IeT TOAMIIHA Bb3pacT.
VYMBT Ha JOE€TeT0 € B HaW-TOJMsIMa CTENEeH TONUBaIll |
Mr00OMUTCTBOTO € Ha Hali-BUCOKO HMBO IIPE3 Ta3W paHHA BB3PACT.
Koraro ce ctumynupa u moaxpanpa MpaBUITHO, IETCKOTO Ch3HAHKE
CH Ch3[laBa CTAJIOHH 33 YYCHE, KOWTO IIe MYy CIIyKaT Mpe3 LeNus
JKUBOT. MOHTECOPCKHAT METOJ 32 MPEAYYIHIIHO OOydYeHHE e
JIOKa3aH KaTo enuH OT  Hal-epeKTHBHUTE ©  OBP30
pasnpocTpaHsIBalId ce METOIH 32 HAITbTCTBHUE HA JELAaTa Mpe3 Te3U
KPUTUYHU TOJUHU.

MoHTecopckusiT MeTox e cTparerus Ha oOydeHue u
CJIEZIOBATEIHO MOXKE Ja ce mpuiara 0e3 3Ha4eHHE OT COLUAIHO
II0JI0KEHNE WM UHTEIIMIEHTHOCT. V303BaH € 0 LEIHs CBAT U €
YCIICIIHO TpWJaraH TMpH Jena C YBPEeXKAaHWS, HaJapeHH,
HM30CTaBaIlld U HOPMAITHO pa3BuBaiy ce aena. [lo cBera mHec mma
Hazg 20 000 MonTecopu yuunuina.
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POJISAITA HA CEMEHCTBOTO 3A ®OPMUPAHE
HA 3IPABOCJIOBEH KUBOT Y IOJAPACTBAIIIUTE

ROLE OF THE FAMILY FOR FORMATION
OF AHEALTHY LIFE IN THE YOUNGER GENERATION
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Abstract: For the overall formation and development of human potential health and viability of each individual are of huge importance. Only
physically and mentally healthy person can fully manifest all of his/her skills and talents .
Nowadays there is an increasing need to build a system for a healthy lifestyle at a very young age, which will ensure high health and

environmental culture among the younger generation .

Cooperation and partnership in the triad

: children - teachers - parents is a

foundation for an optimal labour efficiency of young people in the future.
Keywords: mentally health personality ; negative impact on children .

1. BwuBexenue

Xopara, KOUTO ca NCHUXMYECKH 3[paBU C€ TyBCTBAT H0Ope 3a
cebe cu u ymobHo ¢ apyrure. Te chIlo ca B ChCTOSHHE Ja ce
CpaBAT C M3UCKBAHMATA, IPEIAW3BUKATENCTBA U TIPOMEHH B
€)KETHEBHHS JKUBOT.

Bceku, He3aBHCHMO OT BB3pPacT, paca, MoJl, UM HKOHOMHYECKH
cTaTyc, € 00eKT Ha eMOIMOHATHO pa3cTpoiicTBo. UyBCTBO Hamoiy,
SJI0CaH, WM TPEBOKHOCT MOXeE Ja ObJe OTTOBOP Ha pPa3INIHH
Hema. UyBcTBa KaTo Te MOTaT Ja WABAT M CH OTHBAT JOCTa YECTO.
Koraro te ca cMmymiaBaiy, ce HaMecBa C €XKEIHEBHHS XHBOT, U /
WM c€ 3aAbpKaT B NPOABIDKCHHE HA CEAMUIM MM MECEelH, Te
MOXeE J1a € CHTHaJ 3a MpoOiieM, KOHTO H3UCKBa Mpo¢ecroHanHa
nomoul. B neicTBUTENHOCT, IO BpeMe Ha KOWTO U Ja € IEePUoJ OT
eflHa roauHa, 10 50 MunuoHa amepukaniy (okono 22%) cTpaaat ot
MCHXUYECKO Pa3CTPOICTBO, KOSTO NPEYH Ha 3a€TOCTTa, B YUHIIHIIE
U / MM ©)KEJTHEBHETO.

OmpenensHeT0, Nald HMaMe HyXXJa OT IOMOII M KbAe Ja
OTHJIEM 3a J1a s OJyYUM He BUHATH € JIECHO.

MHoro xopa ca CKIOHHM Ja H3MON3BaT IICHXHYHO-3IPAaBHH
YCIOyTH, ThH KaTro pa3OupaTr 4e MMaT ,,eMOLHOHATHH TPOOIJIEM.
OO0mu1ecTBOTO MMa TEHASHIHUS J1a BIKJA MCUXHYHHUTE MPOOIEMH 10
pa3IyueH Ha4MH OT MEOUIMHCKM achekT. Koraro HsAKO#H cu caymu
Kpaka, WM UMa OOJIKH B I'bPANTE, WM TPsAOBa Ja MOJIYYH perenTa,
e OTHJeN Ha Jiekap. BbhIpeku ToBa, KOraro 4oBeK W3MagHE B
JieTipecusi, IPEeKOMEpHH CTPaxoBe, WIM MMa IPOoOJeM C alIkoxoJa,
CBIIIO THPCH IOMOIII U C€ NMPUTECHSIBA 32 3ApaBeTo CH. MHOro xopa
TJiefiaT Ha Te3W YCIOBHS Karo ,,caadoCTH’, M YECTO pelraBaT 4e
TpsiOBa 11a ce CIpaBAT caMH. 3a ChKaJCHHE, Ta3d IVIEHA TOYKA TH
JMIIaBa OT TOJIy9aBaHe HA MPOQECHOHAIHA TTOMOII, KOSITO MOXeE Jia
00JIeKYH TEXHHUTE MPOOIEMHU.

[la ce nmpu3Hae eMolMOHaNeH MpobJieM U Aa MoJTydaBaT IIOMOII
n300mo He € mpu3Hak Ha ciaboct. Bmecto ToBa, Te3u
MOJIOXKUTEITHU JISWCTBHUS ca XapaKTEPUCTHKU Ha CUITHUTE JIMYHOCTH.
ChI0 Taka, OTUBANKK IPH TEPaIeBT B IICUXUATPUYHA KIMHHAKA WITN
KOHCYITHpaHe B  IICHXOJOTHMYEH  IEHTBP €  HAIBJIHO
koHpuneHnuanHo. HwukakBa wuHbopMamus HiMma nga Obxae
ocBoOozieHa Oe3 pa3pelIeHHeTo Ha Y0BeKa HyKAaell ce OT ITOMOII,
OCBCH B CHTyalllM, BKJIIOYBAINM AET€ WIM MAITPETHPAHETO HA
BB3PACTHH XOPa, HIIM HAMEPEHNUS 32 CaMOyOHIICTBO MM YOUICTBO.

CbBETHHKBT MOXE Ja TOMOTHE Ja ce HIACHTH(HIHpa
npobieMHa 001acT, Ja MOMOTHE 3a OINO3HABaHETO Ha (akTopwy,
KOUTO MOraT B IOCJIE/ICTBOE Ja AONpPHHECAT 3a TPYAHOCTH, U
CBIICBPEMEHHO TIIPEAOCTaBd BB3MOXKHOCTH Jla IIOMHUCIIUM 110
BB3HMKHAIHUTE MpobiaemMu. KOHCYNTaHTBT He € TO3H, KOHTO MOXe
Jla HampaBM BCHYKO 3a Bac. HampoTuB, HHEe cMe NpPU30BaHU Ja
WTpaeM MHOTO aKTHBHA pOJIs, Taka 4e Aa ce oOpa3yBa oTOOp C
TepameBTa, 3a fAa pPabOTUM 3aeJHO 3a JOTOBOPEHHUTE IIENH.
TepaneBThT MOXKe Aa chOeceaBa ¢ HaC SKEITHEBHO, a YeTeM C HEro
JMYHM KHUTH 3a TOJOOpSABaHE HAa CBCTOSHUETO HHM, WIH Ja
NpaKTUKyBa HOBO TOBeeHHE, U T.H. LlenaTa Ha KOHCyNTHpaHETO €
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Ja ce aKTHBU3UpAT CHJIHHTE CTPaHM Ha XapakTepa, 3a jJa ce
IIOMOTHE 3a pa3pellaBaHeT0 Ha BB3HUKHAIUTE IPOOIEMH.
Koncynrupanero e HaumH Ja HE ce€ NOMOTHE, a CH IIOMOTHEM
CaMH.

IIpoyuBaHeTo Ha 3ApaBa JIMYHOCT € OMJI MPeHeOperHar 3a IbJIro
BpEME MO MCUXOJIOTHATA, BMECTO TOBA IICUXUYHUTE 3a00JIsIBAaHUS ca
IIUPOKO TpoydeHH. IIpe3 moOciemHHUTE HAKOJKO JEeCeTHIETHS,
penuIia U3CIea0BaTe! ca Ce 3aHMMABAIIM C KallaluTeTa 3a PacTex
¥ TIPOMEHHUTE B YOBEIIKATa JIMYHOCT. Te3! IICHMXOJI03H, MOBEYETO
MPEANOYNTAaT Jla Ce Hapuda XyMaHHCTHUYEH IICHXOJO3H, ca
MIPEANpUET HOB M CBEX IOTJIe] KbM YOBEHIKHS XapakTep W ca
HaOJII0aBaI PA3IMYHU THIIOBE XOpPa, OT TE3M, KOUTO Ca OMHCAHH
oT OMXelBHOpH3MA M NCHUXOAHAIM3aTa, TPAAULMOHHUTE IIKOJIM Ha
ncuxonorusra. Kakto buxelBHOpHCTHTE BIXKIAT JMLATa, KaTo
[AaCHBEH OTrOBOP Ha BBHUIHUTEC CTHMYJH, [CHXOAQHAIUTHIUTE
BIDK/IAT XOpara, KaTo JKePTBH Ha OHMOJOTMYHHM CWJIM U JAETCKU
KOHQUIUKTH, XyMaHUCTUYHHUTE IICUXOJIO3H BSIPBAT, Y€ MOXKEM Jia ce
CTPEMHM Ja ce NMPEBbPHEM M BCHYKH HHME CME B CBHCTOSHHE Jia ce
HpEeBBPHEM B IIpoIieca Ha TpPaHCHOPMHUpaHE OT ,,HOPMATHOCTTA”, HA
3][PaBH JINYHOCTH.

,E/lHa 3/1paBa IMYHOCT HAMA ACHA JeUHMIIMS, BBIPEKU Y€ UMa
XapaKTEePUCTUKH, KaTO HalpHUMep, CIIOCOOHOCTTA CH3HATENIHO M
pAIMOHAIHO 712 HACOYH HEYHM INOBEJCHHE, 3HACHKH KOW U KaKbB €
YOBEKBT CpELly HEero, U ce crapae Ja IpHeMe HErOBHTE CUIIHU U
cnabu crpanu. ToBa ce NpakTHKyBa OT XOpa, KOHTO ca Owin B
CBCTOSIHME Jla IIOCTHUTHAT OCHOBHHTE CH HOTPeOHOCTH upe3
HNPUEMIIMBO ITOBEACHHE, TaKa 4e TAXHATa COOCTBEHA JIMYHOCT Bede
He e npobuiem 3a Ts1x”[7].

2. Teopusi na Allport 3a ,,Ilcuxonoruyecku
3apasa JInunoct”

Allport BsipBa ce, dYe Xxopara ca MOTHBHPAaHH OT
HEOOXOAMMOCTTa KaKTO Jia ce MPUCIOCO0ST KbM 3a00UKansIaTa r'u
cpelia M J1a )KUBEST IICHXMYECKHU 3/IPaBH, T.C. XOpara ca peakmusHu,
Taka CbIIO U npoaxmuenu. He3aBUCHMO OT TOBa, IICHXHYECKH
3[paBUTE XOpa ca MO-CKJIOHHM JIa y4acTBAT C aKTHBHO TIOBE/ICHHE.
Allport n36posiBa 1mecT KpUTEPUH 32 ICUXUYECKO 3/paBe:

© pasmmpeHune Ha 9yBCTBOTO 3a cebe cu;

@ [PUSITEICKN B3aNMOOTHOIICHHUSI C IPYTHTE;

© eMOLMOHATHA CHTYPHOCT HJIH CAMOCTOSITEITHO IPHEMAaHE;

O peanucTHYCH BB3ITICH 3a CBETA,;

© [POHMIIATEIHOCT U XyMOD;

O o6eaunsBaiia GpuIocodus 3a KUBOTA.

H3zcnedsane na unougudyannocmma

Allport ycema ciIIHO, 4e IICUXOJIOTUATA TPAOBa a pa3paboTH U
U3II0J13Ba M3CJIEOBATEICKH METO/IH, KOUTO a 00ydaBaT HHANBHAA,
a He rpymara. Mopdorensa' TpajMIMOHHA Hayka MCHXONOTHS,

! Mopdorenesa (ot craporpbiky popé, Morphé - hopma u yéveotc,
genesis - ch3aBame) ¢ GHOIOTHYEH MPOIEC, KOUTO BOMH 10 Pa3BUBAHE HA
(opmara Ha opranusma.


http://bg.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%80%D0%BE%D0%B3%D1%80%D1%8A%D1%86%D0%BA%D0%B8

pa34yuTa Ha MOHOCHHTETHYHA HayKa, KOATO C€ CTPEMH KbM OOLIM
3aKOHHM OT NPOYYBAHETO Ha IPymu oT xopa, Ho Allport uzmomnssa
umuorpaduyHN WM MOP(GOTreHHHM NPOLELYPH, KOUTO H3ydaBaT
oTAeNnHHs ciydail. 3a pasnmka OT MHOro mncuxoiosu, Allport e
CKJIOHEH J1a TIpHeMe MHAWBHIYATHHUTE Pe3yiITaTd KaTo HOMHMHAIHA
CTOMHOCT.

A3-a ce pa3BMBa M ce crapae Ja ObAe CBhCpeNOTOYEH
€IMHCTBEHO BBPXY ceOe CH [0 pasimupsiBaHe Kpbra OT Xopa U
neiinoctu. Allport BsipBai, 4e JIMIETO, IpHeMa KaTo HEOOXOJUMOCT
Pa3BUTHETO HA ceOe CU B ACHHOCTH, C YyBCTBO Ha MCTHHCKA JINYHA
aHraxupaHoct. CaMOCTOSTEIHOCTTA CJIe/l TOBA CTaBa MHBECTULIUS B
CMHUCJIEHH [E€HHOCTH M Te3U AEWHOCTHU CTaBaT pA3IIMPEHHs Ha
4yBCTBOTO 3a cebe cu. ToBa 4yBCTBO 3a aBTCHTHYHO y4acTHE ce
oTHacsl 3a paboTara, CEMEHCTBOTO, CBOOOJHOTO BpeMe M BCHYKH
acreKTH B >kMBOTa. KOJIKOTO TOBede eAWH YOBEK € aHTaXHpaH C
pa3NMYHU  JIeWHOCTH, XOpa, WIM WJIeH, TOJKOBA I0-37paB
TICHUXUYECKHU € TOH WITH TSL.

3amonnane na omunowenus - OTHaCs Ha CHIIHOCTTA Ha
Jpyrus.

Allport noka3Ba 1Ba BUJa TOIUIOTa BBB BPB3Ka C APYTH X0pa:

® kanayumem 3a 6auz0cm u

@ kanayumem 3a cbcmpaoanue.

31apaBusi 4OBEK MOXKE Ja II0Ka3Ba HHTHMHOCT (JIF00OB) 3a
poxuTen, Aere, ChOpYr, WM Onu3bk npusten. JoOpe pa3BUTOTO
YyBCTBO 32 JIMYHOCTHO PA3LIMPEHHE H3BEXKJAA TO3M KalaluTeT 3a
HHTHUMHOCT, Karo Ha JIMIETO II0Ka3Ba AaBTCHTHYHO Yy4YacTHE C
MOOUM HYOBEK M 3arpiKEHOCTTAa 3a HErOBOTO MM HEHHOTO
Onmarocwcrostaue. JIFoOOBTa Ha 3ApaBH JIMIIA € OE3yCIOBHA.

I. [doébpoma - Bropmar Bun Ha TomioTa. OTHacs ce IO
pa3bupaHe Ha OCHOBHOTO YOBEHIKO CBCTOSHHE W YYBCTBO 3a
POACTBO ¢ BCHYKU Xopa. ChIPUYACTHETO 3a JPYTUTE € Pe3yiraT OT
»Pa3lIpeHre Ha BbOOpaKEHUETO” Ha COOCTBEHHTE YYBCTBA KBbM
YOBEYECTBOTO. 3PEJHAT YOBEK € TOJEPAHTEH U HECYOSKTHBEH KbM
cnabocTuTe Ha JApYruTe, ¢ pa3dupaHe Te CHONENAT €IHH U ChIIH
crmabocTu.

Il. Emouyuonanna cucypnocm - Ta3u XapakTepucTHKa Ha
JMYHOCTTA BKJIIOYBA:  30PABOCIOGHO  JUYHOCHIHO — Npuemae,
Gycmpayuonna monepanmHocm i eMOYUoHaReH KOHMPOIL.

® Jluunocmnomo npuemane € HAW-BKHOTO M BKIIOYBA
INpUeMaHe Ha BCHYKH ACIEKTH Ha €HO ChIIECTBO, BKIIOYHTEIHO
cnaboCcTH W HEemoCTaThlM, 0Oe3 Ja ce MpuUMHUpsBaMe C THiX.
Bb3pacTHHTE XOpa IKHUBEAT C HEJOCTAThLMTE CH, C MAJKH
KOHQIHMKTH BBTpe B cebe cu . Te ce OmUTBAT Ja HAIPaBIT BCHYKO
BB3MOXKHO 32 JIa C€ MOA00PIT, KOraTo € Bb3MOXKHO.

@ @pycmpayuonna monepanmnocm - OTHacsS ce 10
ToJIepUpaHe Ha CTPEC M OCYETSBAaHETO HAa HYKAUW W IKCIaHUs.
3npaBuTe X0pa pa3paboTBaT pazIMYHH, MO-MAJIKO Pa30yapoBallH
HAYMHU 32 JJOCTHI'aHE Ha CHIMHCKUTE WM aJITCPHATUBHU LICJIH.

® Emouuonanen KoHmpon ce OTHACS 10 KOHTPOJ Ha MHAMBHIA
Ha JIMYHUTE EMOLIMM, TaKa 4Ye T€ HE HapyllaBaT COLMAIHOTO
¢ynkunonupane. KoHTposrsT He e penpecus, a MpeHAcOYBaHE Ha
€MOLIUHTE B ITI0-KOHCTPYKTUBHU KaHAIIH.

Bw3pacTHuTe XOpa NpOSBSABAT TE3W TPH UYEPTH, 3aIOTO Te
pa3bupar OCHOBHHSI CMUCHJI Ha CHTYPHOCTTa. Te ce 3aHMMaBar ChbC
CTpaxoBeTe€ B JKMBOTA M €ro-3alUlaXMTe C YYBCTBO 3a
HPOIOPLIHOHAIHO pa30UpaHe, Ye TaKHBa CTPECOBH (HaKTOPH 4YECTO
ca ympasiseMu. 3paBu X0pa ca PEaTUCTHYHH, IJIelaT COOCTBEHUS
CH CBAT M OOCKTHBHO NpHEMAaT PEaJHOCTTa 3a TOBAa KAKBATO €.
Bw3pacTHHTE XOpa He HapymaBaT peaJHOCTTa 3a Ja CTaHe
CHBMECTHMa C TEXHUTE JKEeJIaHUsI U CTPaXOBe.

Ymenus u 3a0auu

Allport BsipBa B 3Ha4eHHETO Ha paboTaTa ¥ HEOOXOIUMOCTTA OT
3aryba Ha cebe cu B Ta3W JAeiiHocTH . Toil He cmsATame, 4e e
Bb3MOXKHO 7 €€ HaMepAT 3peiid, 3[paBd JMLA, KOUTO HE ca
HAaCOYMWJIM YMEHHSATa CH KbM pabora. PaGota u oTrosopHoct
OCUI'YpHM 3HAYEHHE M YYBCTBO 3a NPUEMCTBEHOCT KbM JKUBOTA.
Allport (1961) muTupa n3BecTeH MO3bUYEH XUPYpr, XapBu KemuHr,
0 TO3U BBIPOC: ,,EANHCTBEHHAT HAUMH J]a U3ABPXKHUII B KHUBOTA, €
Jla IMaIl 3aJJa4’ 3a U3NBJIHEHUE .
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3. AHaJH3 HA U3CJIeABaHe

IIpes mocnepHUTE TOMWHM C€ YBEIMYMXa HETAaTUBHUTE
BB3JICUCTBHS BBPXY 3[PaBETO HA XOpaTa, CBbP3aHH ChC COIMAITHO-
HKOHOMHYECKUTE YCIOBUS Ha JKHBOT: 3J0ymoTpeba C ajKoXoJI,
LUrapy, HapKOTUIM, HEMPAaBHJIHO XpaHEHE, PHCKOBO CEKCYalTHO
MOBEICHHE. YCIOPEAHO C TOBa CE€ YBENIWYM W BIMSIHUETO Ha
BTOPDUYHHTE PHUCKOBH (hakTopu NMpUYMHA 3a PasIuuHU
3a0onsBaHMA: IMabeT, 3aTIbCTABaHE W HAZHOPMEHO TeErJo,
XHUIIEPTOHUS, & YOBEIIKOTO 3/IpaBe € B TEXKKa PUCKOBA CUTYAIHS,
KOSATO 00XBallla: PUCKOBU (aKTOpU, PUCKOBH TPy U PUCKOBU
3a0ossBanus. Hait-cunno — 43% oT HacelleHHETO, Ha HEeraTHBHH
BB3ICHCTBUS Ca W3JIOKEHH Jelara, cjeqBaT XopaTa C HHUCKH
Ja0x01u — 24% M eTHUYECKUTE OOIIHOCTHU M JINLATA C YBPEXKIAHHUS —
33%.

I[eua l/l3.]'lO)KeHl/l'_Ha| HeraTHBHU Bb3/1eHCTBUS

GO 249
1]
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Due.1.Ilpoyenmno omnowene Ha UCIONHCEHUME HA HE2AMUSHO
8v30elicmeue Ha deya om pasiuyHu cemelcmsda

BromeHusT XU3HEH CTaHIApT, 3IPaBHO-IEMOTPAQCKHUAT CPUB
M KpH3aTa B 3/paBEOIa3BAHETO INPABAT AaKTyalleH M 3HA4uM
npobsema 3a 31paBHO-CKOJIOTMYHOTO BB3NUTAHHE U OOpa3oBaHUE
Ha  noxpactBamure. OCHOBHHTE  HAuMHM 33  TAXHOTO
OChILecTBsABaHE ca (JOPMHUpPAHE HA CHCTEMA 3a €KOJIOTHYHA KYJITypa
W palyoOHaHO XpaHEHe Ollle B Haif-paHHa BB3pacT. 3a IenTa e
HEOOXOIUMO Ch3aBaHE Ha CTpaTerus 3a 37paBOCIOBEH Ha4YMH Ha
JKUBOT, OCHTypsiBAHE Ha KBaJIMGHUIUPAHH CHEIUAIUCTH
MeJaroTH9eCK W MEJUIUHCKH, KOHWTO Jia pealn3upar TasH
cTpaTernyecka moTpedHOCT B 00IIECTBOTO.

Jeuara, jxuBeemm B CEMEHCTBA C HAPKOPUYHU NPOOIEeMHU
H3IUTBAT Pa3iu4HU GOPMH HA NICUXUYECKH HATUCK:

» ,PasenuHsBaHe M E€MOLMOHAIHA OTXBBPJICHOCT OT CTpaHa
Ha POJUTENNUTE CH;

» W30CTaBEHOCT M YYBCTBO 3a BHHA M CPaM OT IOBEACHHETO
Ha poautenure”[3].

PHCKBT OT BB3HHKBAaHETO M Pa3BUTHETO HAa HAPKOMaHMATA MPU
HQJIMYMETO Ha aIWTHBHO IOBEJIEHWE, IO JIUTEpaTypHH JaHHH Ce
xonebae B MIMPOKH IpaHuLH — Mexxy 19% u 42%.

PuckoBure ¢akropu B. KomeB ru pasmens Ha Tpu Haii-
3HAYUTEITHU U OCHOBHH IPYITH:

Y ,,coyuantiu Gakmopu — NOCTBIHOCT 10 BELIECTBOTO (WM 10
Ipernapara); Heropara Moja;

Y ncuxonozuyecku paxmopu - TMYHUAT XapakTep Ha YOBEKa;
NPUBJIEKATEHOCT Ha M3IIUTAHUTE YCEeIaHHs ¥ NPSKUBSBAHUS;

Y Guonosuuecku gaxmopu — WbPBOHAYATHATA TOJCPAHTHOCT;
MBTHUIATA U IPUPOJATa HA yIOTPeOsSBaHOTO BeecTBo” [2].

3a Hy)XIUTe Ha JeTcKara rpaJiHa ¥ YYHJIMIIETO TpAOBa Aa ce
n3paboT Tporpama, KOATO Ja HWHOOPMHpA pOAUTEIUTE U
YYCHUIIUTE KaK Ja ce NMpEeAnasBaT OT BPEIHU 3a 3/PaBeTO UM
MOBEJICHYECKH TPOSBH W HAuMHUTE 3a mpeopoyisiBaHeTo uM. OT
TOJIIMO 3HAa4Y€HHE € padoTara CbC CEMEHCTBOTO, 3a 1a CE OCUTYPH
MO-BHCOKO HHUBO Ha 3/IpaBHO-XWTHMEHHA KYNTypa OT POAMTEIHTE,
3aI[0TO HAYAJOTO Ha 3JPaBHOTO BB3MHMTAHME 3al04YBa OT
cemeiicTBoT0.OT TOIAMO 3HAYCHHUE 3a PElIaBaHEe U IOJUIbP)KAaHE Ha
JI00po 3apaBe MMa 3]PaBOCIOBHUAT HAau4MH Ha XpaHEHE, CBbp3aH
ChC CTHJIa Ha )XMBOT M XapakTepa Ha CEeMEHHOTO BB3MHTaHHE. 3a
Ta3H LieJl OCHOBOIIOArally CacJIeJHUTE NPHHLIUIIN:
» crma3BaHe Ha ONTHUMAJICH PEKUM Ha XpaHEHE;



» ocurypsiBaHe Ha KadyecTBeHa XpaHa M OalaHCHPAHOCT Ha
XpaHEHEeTo;

> BB3MOXHOCT 32 CH3HATEIHO M PALMOHAIHO HACOYBAaHE HA
HOBEACHUETO.

Jloka3BaHeTO Ha ICHUXUYECKH 37paBaTa JMYHOCT € TPyAHA K
HEYJIOBUMa KOHIIENIIHNS, KOSTO TpsiOBa ma ce ompenenu. Cwmsra ce,
4e 3a Ja ObJe AOCTaThYHO Ja ce Ae(MHUpa NCUXUIECKH 3paBaTa
JIMYHOCT, MOXeE Jla Ce M3MHIIe efHa Majka KHkka. M. Jahoda [6],
o0aue HabmOaBa, Y€ YOBEK B ,,JICHXUUECKO 31[paBe’’ BKIIIOUBA CIUH
WJIM TI0BEYE OT CICAHUTE ILECT aCIEKTH:

1 . CreneHTa Ha TMYHATA HHTETPAIMs, MOCTUTHATA OT
UHANBHJA.

2 . CteneHTa Ha aBTOHOMHSI IOCTHTHATA OT JIULIETO.

3 . AZIeKBaTHOCTTA Ha BB3IPHUEMaHE HA PETHOCTTA OT JIMLETO.

4 . CreneHTa Ha BJajieeHe Ha OKOJIHATA CpeJia, IIOCTUTHATA OT
YOBEK.

5 . Harmacute nokaszaHu OT JMIETO KbM HETOBOTO MJIH KbM
camus cebe cu.

6 . CTHIIBT M CTENEHTa Ha cebeakTyanu3alys Ha JaJeHO JIHLE.

3a no0OpoTO ycBOsIBAaHE Ha XpaHaTa MpH IMOIPACTBALIUTE €
HEOOXOJMMO XpaHEHETO IpH IOJpPAcTBAIMTE Ja CTaBa YETHPHU

IbTH, B ONpEAEJeHH YacoBe. T[PUKPATHOTO XpaHEHEe e
HEOIAronpHUsITHO, HO € IPUEMJIIHBO.
Ilpu aHKeTHOTO TmpoyyBaHE YCTAaHOBUXME HOPMHUTE 3a

pasInpeneneHne Ha Pa3INIHUTE KOMIIOHCHTH Ha XPAHUTENCH PEKUM
TIPY TPUKPATHO M YETHPUKPATHO XpaHEHE, KAKTO CIEBa:

= A
100% A
28% 32%
80% -
60% 34%
43%
40% A
21% I
20% - I
0% L = . “0 .""
YerupukpareH Tpukparen
pexuM pexom
m Beuepst ® O0six ~ Bropasakycka — ITepBa3akycka

@Due.2. Pasnpedenenue na pasnuunume KOMIOHEHMU HA XPAHUMENEeH
PedcUM npu MpUKpanHo u Yemupukpamno xpanene Ha oeyama

ConMarHO-NKOHOMHYECKUST CPHB, HHCKHTE JOXOAU C€
OTpa3sBaT OTPHIATEIIHO W ca NpHYMHA 32 JUCOATAHCHPAHOTO
XpaHeHe, 3a HENpaBWIHHUA pPEeXHM Ha XpaHEHe: HaMalleHO ¢
KOHCYMHPAaHETO Ha MECO W MIJIEYHH NPOIYKTH, Ha IUIONOBE H
3eJICHYYlM. BIIOIIEHWAT HA4MH HA XpaHEHE W HAIlpPEeKEHHETO
BKBIIM OKa3BAaT HETATHBHO BIUSHHE BHPXY 3/PABOCIOBHHS CTATYC
Ha OBIrapcKoTO JeTe.

JKunuimaure ycnoBus U ceMeiiHaTa cpela ca IpyrusT Qakrop,
KOWTO BIMs€ BBPXY 3IpaBeTO Ha IIOJPACTBALIOTO IIOKOJICHHE,
3alI0TO B TAX IIPOTHMYa OCHOBHATa 4YacT Ha (H3MYECKOTO H
IYXOBHOTO pa3BUTHE Ha JETeTo, IojaraT ce OCHOBUTE Ha
JUYHOCTHO HW3TpaXKIaHe, NPUIOOMBAT C€ 3JPaBHO-XUTUEHHH
HaBHULM 32 LIS KUBOT.

ConuanrHO-MKOHOMHYECKHTE (AaKTOpU ChIO He OuBa na ce
npeHeOpersaT, 3alloTO 3/PABOCIOBHUAT HAYMH Ha JKUBOT €
3aBHCHM M OT TSX, JNONPUHACAT 32 BHCOKA JKM3HECIIOCOOHOCT U
NIBJIHOLGHHA M35Ba Ha MOAPACTBAIIOTO MoOKojeHne. Och3HATHTE
JNEeWCTBUST Ha WHIOWBHJAA, HACOYEHW KBbM 3alla3BaHe Ha JETCKOTO
3][paBe ca B OCHOBaTa Ha 3[PABOCIOBHMS HAa4YMH Ha XKUBOT. ETO
3amo TpsOBa ga ce OObpHE BHUMAaHHE Ha BB3MUTAHUETO U
o0y4eHHeTo B 3[paBe OT Hal-paHHaA BB3PACT. 3[paBHATA IIPOCBETA
Ha POAUTEIINTE € OT MbPBOCTEIIEHHO 3Ha4YeHHe M TPAOBa Ja € eqHa
OT OCHOBHHUTE 00pa30BaTEIHU LENU MpH pabdoTa ChC HA JIETCKaTa
rpaJMHa U yYWIMIIETO CbC ceMeicTBOTO. Upes IMYHUS MpUMEp U
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OnarompusATHaTa ceMeifHa cpena, B KOSATO pacTe IETeTO TO IIe ce
(dopMupa KaTo MHAWBUI MW JMYHOCT. TOBa € CHTYpHHAT HAa4MH 32
H3rPaJCHOTO JAETe BBB BB3MUTATENCH U 3IPaBOCIOBEH aCIEKT,
KOETO HsMa JIa ce MoJajie Ha Bb3ACHCTBHA U ()aKTOPH B KHBOTA MY.

Upe3 monxonsmia JOMallHAa cpena, 3IPaBOCIOBHO U
palLoHANIHO XpaHeHe,pU3nIecka KyJITypa U CHOPT, HOJIaraHeTo Ha
MOAXO/AII 332 Bb3PacTTa TPYJ, MOTaT Jia Ce OCUTYPST YCJIOBHS 3a
3JIpAaBOCIIOBEH M NPUPOJOCHOOpa3eH KMBOT. ToBa Iie Iie OCHTYpH
H3TPaKIAaHETO Ha IOJIOKHUTETHH HAaBHIM — 4Ype3 IMOJpakaHHe Ha
poaWTeNcKus TpHMEp U TIoJlaraHe Ha BOJICBH YCHIIHS  3a
peaIn3upaHeTo UM.

Pomurenure u memarosmre TpsOBa Ja yNpaKHSABAT KOHTPOI,
ChUETaH C MOJKperna, KaTo OTJEAT BpeMe M BHHMAaHUE HA CBOETO
JieTe — Ype3 MPOBEXkJaHe Ha PAaBHOCTOCH PasroBOp B CEMEICTBOTO,
Ja Ch3JaBaT YCJOBHS 3a IPAaBWIHO (PU3HUECKO pa3BUTHE, Ja TO
noouipsiBaT 3a ceOeioKa3BaHe.

4. 3akiaoueHue

CeMefHOTO M 37paBHOTO BB3MUTAHUE CAa OCHOBA 32 HOPMAIHO
(bU3MUECKO U ICUXUYHO Pa3BUTHE HA MOJPACTBAILLIOTO HOKOJICHHE U
OKa3BaT TOJIOXKUTEIHO BIMSHUE BBPXY Ch3HAHUETO M TOBEICHHETO
My, IMaT OTIPEIeNsIna pors 3a 3paBOCIOBHIUS HAYMH HA KHUBOT.

Allport e mppBarta JIMYHOCT, TEOPETHK, KOWTO N3ydaBa 3peIuTe,
HOPMAJIHA BB3PACTHH, BMECTO Ha HeBpoTHuure. Tol ce chpasu c
HSIKOJIKO YCTAaHOBCHU TEOPHH 3a JIMYHOCTTa B Pa3pabOTBaHETO Ha
Mozena cu. Taka Hampumep, TOW OTHENs MajlKO BHHMAaHHE Ha
HEBPOTHUIIUTE, ONpPEIENs, 4e HAMA (PYHKIIMOHAHU MPUIUKH MEXIY
HEBPOTHUYHHUS U 3/[paBaTa JMIHOCT, WK CIIOpPE]] HEro T€ ca OTICIHU
IOPUANYECKH JIHIIA.

Ilpupooama Ha 30pasama auunocm! - AHaIH3BT TIOKa3Ba,
ChITIACHE W HECBHIJIACHE CpeJ TEOPETULHTE pPAasrIekJalIdl TO3U
BBIpoc. Hskom TBBPAAT, 4e BB3NPHATHETO TpsOBa na Obaar
O00OEKTHBHO, a JPYTW ITIOKa3BaT 3/IpaBH XOpa HM3MOJ3BAIM TAXHATa
CcyOeKTHBHA MpeJCcTaBa 32 PEaTHOCTTa KaTO OCHOBA 3a MOBEJCHUE.
Hsxoun ncuxonosu mpeamnonaraT, ue paboTaTa € OT JKH3HEHOBAXHO
3Ha4YeHHe, a APYTH AOpU HE CIIOMEHaBaT 3a paboTta. OcBeH TOBa,
TE3M TEOPETHIM CE Pa3NNuaBaT MO0 OCHOBHATAa MOTHMBHUpAIA CHIIA B
kuBoTa. CropasyMEHHETO HM300WIICTBA C OTHOIIEHHE Ha 3JpaBd
JWIla paAlMOHATHO HACOYEHM KBM CBOETO IIOBEAECHHE WU ca
OTrOBOpHH 3a ChI0aTa CH, KaTO CaMOCH3HAHHE € 3aKOTBEHO B
HaCTOSIIETO.

Edexture Ha Te3u cexemMre MOAXOAM 3a 37paBa JMYHOCT CE
pa3nMdaBaT HE CaMoO 3a PA3IMYHU JIMIA, HO CBINO TaKa M 3a €IHO H
CBIIIO JINIE HA PA3IMIHU Bb3pacTH. HammTe neHHOCTH ce HyXJIasT
OT IPOMSIHA TIpe3 XKHUBOTA, €IUH MOJAEN MOXe J1a ObJe eheKTUBEH
Tpu BB3pacT JBajeceT, HO He Ha BB3pacT uerupupaecer. Hue He
MOJXKE J]a OCTaHEM CTaTHYHH, ThU KaTO ce pa3BUBaMe OT €IIMH eTall
Ha pasBUTHE 3a CIIEABAIOTO MPEAN3BUKATEICTBO, ILEMH U
NPEKUBSBAHNSI.

YoBek 1MocTaBs U MCKa OTTOBOP Ha JIOTHMYHUAT BBIPOC, KaK Jia
HaMepHUTe HaW-TIPaBHIIHMS IBT KBbM 3][paBa JMYHOCT HAa BCEKH €Tall
ot pacrexxa cu? OTroBOopsT MOXKe OM ce KpHe, B HaIWYHETO Ha
cBoOOMa W BBTPEIIHA CHIYPHOCT, BBB3 BB3MOXKHOCTITA 1a cCe
eKCIICpIMEHTHPA C Pa3IMIHU MOJIEIH HA 3][PaB XapakKTep.
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BO3MOXHOCTHU UHTETPUPOBAHHOUM CUCTEMBI OBYUYEHUA JJI IIEJTEBOA
NOAI'OTOBKHU CHEHNUAJIMCTOB I10 COBPEMEHHBIM [IU®POBBIM
TEXHOJIOTUAM ITPOEKTUPOBAHUA U ITPOU3BOACTBA HAYKOEMKHX
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Pesztome: B pabome ananuzupyemcsi Onbim uUCHOIb308aHUS UHMEZPUPOBAHHOU (KOPROPAMUBHOLL) cucmeMbl 00YYeHUsl npU NO020MosKe
cneyuanucmos 0 000POHHOU npomblwIeHHocmu. Paccmampusatomes npeumywecmea u HeOOCMAmMKU YKA3AHHOU cuUcCmeMbl 00yYeHUs 6
nPoOU3B0OCMEEHHbIX YCIOBUAX NPU OCE0EHUU COBDEMEHHBIX YUDPOSIX MEXHON02UL NPOEKMUPOBAHUS U U320MOGLEHUS HAYKOEMKUX U30enull

MaUUHOCMpOoeHUs.
Beeoenue
B mnocnennee Bpemss Ha KpynHbIX npennpustusax Poccuw,
CHELMAIU3UPYIOIIMXCSI HAa  BBIIYCKE CIOKHOM  HayKOEMKOMH
TEXHUKH, BCE GoublIce pacnpocTpaHeHHe MOTyYaloT
KOMIBIOTEPHBIE TexXHONOTMH. CTeneHb HCHONb30BaHUS JAHHBIX
TEXHOJNOTHH B TpoleccaX MPOEKTHPOBAHHSA, H3TOTOBIICHUS,

OpraHu3aly MPOU3BOJICTBA, TEXHHYECKOTO OOCTY)KUBAHUS H T.IL
Ha Pa3sHBIX NPEANPHATHIX Pa3IWdHa, HO YETKO IPOCMATPUBACTCS
TEHJICHIIUS PACIIUPEHHs Kpyra 3a/ad, PeliacMbIX ¢ UX MOMOIIBIO.
CraHOBHUTCS BCe OoOlice OYEBUIHBIM, 4YTO HWCIOJB30BAHHE OSTHX
TEXHOJNIOTMH Ul  peUIeHHs Y3KOHANpaBICHHBIX 3ajad  He
pacKpbIBaeT BCEX UX BO3MOXKHOCTEW. Bce GOIblyr0 MOmysipHOCTD
OpUOOPETAOT  CHCTEMBI, [EPeBOSINNE BCIO  ACATEIbHOCTH
OPEeINpHUATHS Ha YKa3aHHbIE TEXHOJIOTHH. DTH CHCTEMBbI Ha3bIBAIOT
no-pazaomy: CALS-, UTTU-, PLM-cucremel.

Cywnocms npooiemol

HesaBucumo ~ oT  Ha3BaHUS,  yKa3aHHBIE  CHCTEMBI
MOJpa3yMeBalOT  IIOJHYI0  KOMIIBIOTEPH3AINIO  IPEANPHUSTHS,
BHEJ[PEHUE CIIOKHOTO MHOTO()YHKIIHOHAJIBHOTO
TIPOU3BOJICTBEHHOTO obopynoBaHus, JIOPOTOCTOSAIIETO
CIIEIMAIBHOTO TporpaMMHOro obecnedeHus. BY3pl, rortomsmme
WH)XCHEPHBIE KaJpbl [T IPEANPHUATHI, B JIy4IleM Cly4ae CBOMMHU
CHJIAMH CIIOCOOHBI JaTh MOATOTOBKY BBIMTYCKHHKAM JIMIIb 110
OTHeNbHBIM 37eMeHTaM PLM-TexHomoruu, u3y4uTh ee B AeHCTBUU
BO3MOXKHO TOJIBKO Ha MPENPUSATHH, TI€ JaHHAas TEXHOJOTHS
¢ynkunonupyer. IlpenycMmorpeHHble o4HOW (hopMol 0OydeHHs
00beMBbl MPAaKTHK Ha MNPENIPUATHSIX JUIL JTHUX LeJNed SBHO
HEJJOCTAaTOYHBIL.

Memoowt pewrenusn npoodiemol

Ilo MHeHHMIO aBTOPOB, pelIeHHE yKa3aHHOW BHIMIE MPOOJIEMBI
clleyeT WCKaTh B IPUMEHEHHH HHTETPHPOBAHHOH CHCTEMBI
oOyuenusi. TepMun «uHTErpHpoBaHHas cucrema ooyuenus (MCO)»
HE HOB ¥ HaBEpHSIKa WM3BECTEH CNEIMalucTaM B obnacTu
OpraHu3alyy BBICIIETO NpodeccroHaIbHOro odpasoBanus. VHorna
ee Ha3bIBaIOT KOPIOPATUBHOM cucTeMoii o0ydenus. OHaKo Bce ke
ClleyeT IOSCHHTb, YTO IIOJl ITUM TEPMHHOM IOApa3yMeBaeTCs
TrapMOHUYHOE COYeTaHHe OOydYEeHHs CTYASHTOB IO O4HOH (opme ¢
TPYJOBOH NESTEIHHOCTHIO IT0 BEIOPAHHOH CIEIMAIFHOCTH B paMKax
HHKEHepHO-TIPONU3BoJCTBeHHOI moaroroBku (MIIIT), Bo Bpems
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KOTOpOil OHM OOy4YaloTCs MO OYHO-3a04HOW (BeuepHeil) Qopme.
Panpe sty cucremy o0ydenust B CCCP naspiBanu «3aBoa-BTY3».

3apomunack 5Ta cucTeMa oOydeHHs B AHIJIMH, JOBOJBHO
LOIMPOKO PacIpoOCTpaHWIACh B CTpaHax 3amagHoi EBpombl u
ycnemHo (QyHKIMOHUpYET IO HACTOSIIee BpEeMs, B UYEM JIMYHO
yOemuics aBTOp O9TOH CTaTbW BO BpeMs KOMAaHIWPOBKH BO
Opannuio. B CCCP ara cucrema o0yuenust 6puta BHeapena B 1930
rony no wunmimatuBe C.M. Kwuposa, H.K. Kpynckoii, C.K.
OpmxoHukuaze, korjaa Ha 0ase JIeHHHrpagckoro Metamindeckoro
3aBojia OBUT OpraHW30BaH NEPBBIH B cTpaHe 3aBoA-BTY3 (JIM3-
BTVY3) [1], koropsiii B nansHeiiniem 6su1 nepenMeroBan B CaHKT-
IerepOyprekuii mHCTHTYT MammHOocTpoeHus (IIMMALLIL), nenaBHO
Bomenmmii B cocraB CIIOITIY. Ilocne Beixoma IlocraHoBieHHs
Cosera Munnctpos CCCP «O06 opraHu3aiuy 3aBOZIOB-BTY30B» B
1959 romy Obumm OTKpBITHI 3aBoAbl-Bry3sr B MockBe u
Kpacnosipcke [2], nosske B IOpre. Umeercs psin By30B, Tie o UCO
MPOU3BOIUTCS OOY4YEHHE IO OTIEIBHBIM CIECLHAIBHOCTAM WU
HampaBiieHusM moAroToBkd. K coxanenuto, UCO, HecmoTps Ha
0e3yCJIOBHYIO NPaBUIBHOCTh KOHICNIMH, TaK M HE INpuodpena
odunmanbHOrO CTaTyca Kak OYHAas WIM OYHO-3a04Has (OPMBI
o0yueHHs] ¥ He MOJydYwsia IMUPOKOTO PacHpOCTPAHEHUs B CTpaHe,

XOTd W  cymectByer HayuHo-mMeToqudeckuid  COBET MO
MHTETPUPOBAHHBIM CHCTeMaM O0O0y4deHHs Tpu MUHHCTEpCTBE
obpazoBanus u Hayku PO.

B ITepmckoMm HaI[MOHAJIBHOM HCCIIeIOBATEIBECKOM

MOJUTEXHIYECKOM YHHBEPCHTETE MO JaHHOI cucteme ¢ 1985 roma
BEIETCA IIOANOTOBKA CHELMAIMCTOB 0 crenuanpHoctd 170400
«CTpeNKoBO-IyLIeYHOe, APTHIUICPUICKOE U PAKETHOE OpPYIKHE».
Brimyckaromeit kadenpoit siBisiercss kadenpa MpOSKTHUPOBAHUS H
HPOU3BOJICTBA aBTOMAaTHYECKUX MAIIWH, a 6a30BbIM MpPEIIPUITHEM
— OAO «MOTOBWIMXHUHCKHE 3aBOJIBI».

[lepBole Tpu cemecTpa 0OydeHHe BeJEeTCs 0 OYHOHU (opMme, a ¢
yerBeproro HaumHaercss WIIIl manmTensHOCTBIO B IOJICEMECTpa,
¢wur.1. C mensio 6oee paBHOMEPHOH 3arpy3KH y4eOHBIX IITomanei
Ha (rumane kadenps! M ynpomeHUs oQOpMIICHHS CTYISHTOB Ha
paboune mecrta Ha 3 u 5 kypcax HIIII npoBomutcs B mepBoi
TMIOJIOBUHE CEMECTPOB, a Ha 2 U 4 Kypcax — BO BTOpPOi MONOBHHE.
Jlernuii mepuox y CTYIEHTOB Ha IIPAKTUKU HE 3aJelCTBOBaH, a
MOXET HCIHONIB30BaThCsl Ul IMOJTHOLUEHHOTO OTIbIXAa, y4acTHs B
CTYICHYECKHX CTPOUTENBHBIX OTpsAAax W T.I. MHOTHE CTYIEHTH B
KaHUKYJSIPHBIA JIETHHH HEepHoJ ocTaioTcs padorarh Ha 0a30BOM
TIPEANPHUSTHH.
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Kypc 1 cemecTp 2 cemecTp Conepxanune UIITT
2 Yuebnas Oo0yueHnue paboueit npodeccun co crauei
MIPaKTHKa KBATU(HUKALIMOHHOTO dK3aMeHa.
(8 mem.)
[IpousBoxa- [IpousBoa- [NoBbimenne pabouei kKBanupuKaIy;
3 CTBEHHAsI CTBEHHAsI 03HAKOMJICHHE C Ha3HAUCHUEM 1
MIPaKTHKa MIPaKTHKA GyHKUMSAMY CITYKO 11eXa; afganTarus B
(8 men.) (8 men.) YCIIOBUSIX pPeaJIbHOTO TPYAOBOTO
KOJIJIGKTHBA; paboTa Ha COBPEMEHHOM
CTaHOYHOM 000pyJOBaHHH.
IIpousBox- IIpousBox- Pabora B kauecTBe IIOMOLTHUKOB MAaCTEPOB;
4 CTBEHHAs CTBEHHAs n3ydeHue o0s3aHHOCTEH MacTepa,
MIPaKTHKA MIPaKTHKA 0060opyI0BaHuUs, JOKYMEHTAINH;
(8 men.) (8 men.) npuoOpeTeHne
HaBBIKOB PYKOBOJICTBA KOJIIEKTHBOM;
OCBOECHHUE COBPEMEHHBIX MPOrPAMMHBIX
CPEICTB NPOEKTHPOBAHMSL.
IpownsBox- IpownsBox- Pabora Ha MHXXEHEPHBIX JOJDKHOCTSIX B
5 CTBEHHAsI CTBEHHAsI KOHCTPYKTOPCKHX U TEXHOJIOTHIECKHX
MIPaKTHKa MPaKTHKa ciryk0ax; U3y4eHre padoThl JaHHEIX CITyXkO0,
(8 men.) (8 men.) COBEpIICHCTBOBAHHE HABHIKOB B
HCTIOJIb30BaHUN IU(PPOBIX TEXHOJIOT Uit
MPOEKTUPOBAHUS H3JENIUI U
TEXHOJIOTMYECKUX IPOLIECCOB.
[penmumn- VYrny6nenHoe n3y4enue temsl BKP,
6 JIOMHAst COBPEMEHHOE COCTOSTHHE pa3paboTOK 110
NpaKTHKa Teme, coop matepuanoB k BKP.
(2 men.)

@Due.l Hnocenepno - npousgoocmeennasn no020moexa cmyoenmos cneyuanvrwocmu 170400

Ha BTOpOoM Kypce cTyZeHTHl MpoxoasT oOydeHue padoueit
npodeccur craHoYHHKa (TOKapb, (pe3epoBILIMK), MO OKOHYAHHU
KOTOPOTO CHAIOT KBATM(HUKAIMOHHBIA HSK3aMEH Ha IPHUCBOCHHE
paspsiia W IIOMydaroT OTpacieBoe CBHAETENbCTBO. Ha Tperbem
Kypce OHH pa0OTalOT CTAHOYHHUKAMH B OCHOBHEIX IIeXaxX 0a30BOTro
MIPEANPUSTHS, COBEPIICHCTBYIOT CBOM HaBHIKHM, B TOM 4HCIE Ha
cra"kax ¢ YIIY, 3HaKOMSATCS ¢ TEXHOJOTMYECKON NTOKYMEHTalUeH,
HasHaYeHWeM M OpraHusamuedl  paboTel  CTPYKTYPHBIX
noJpa3/ieNieHnii nexa. B cempMom cemecTpe CTyAEHTHI HEPEXOISIT
Ha CJICOYIOUIYIO CTYICHb CBOEH MpO(eCCHOHAIFHON MOATOTOBKH —
paboTaloT B Ka4ecTBe IOMOIIHUKOB MacTepOB IPOM3BOACTBEHHBIX
Y4YacTKOB, IHPUOOPETAlOT IepBBIC HAaBBIKM DPAOOTHI C TPYHZOBBIM
KOJUIGKTUBOM. B BOCbMOM ceMecTpe cujlaMH CHCLHAIUCTOB
KOHCTPYKTOPCKOTO OIOpO H JemapTaMeHTa TEeXHOJOTMYeCKOH
MOJTOTOBKH TPOBOAWTCA 0OydeHHe paboTe C MHPHUKIATHBIM
MIPOTrPaMMHBIM 00€CIIEIEHHEM, HCTIONb3YEMBIM B KOHCTPYKTOPCKHX
W TEXHOJOTHYECKUX TOAPA3AENeHUAX HPEANPHATHS, IOCIE Yero
CTYJCHTBI Ha KOHKPETHBIX 3afaHHAX OOydJaroTcs TmpHeMaM
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COBMECTHOTO MPOEKTHPOBAHHSA, HPH KOTOPOM KOHCTPYKTOp H
TEXHOJIOT BEAYT COBMECTHYIO pa3pabOTKy KOHCTPYKIUH H
TEXHOJIOTMH H3TOTOBJIEHMsI m3penus. Ha msaTtoM Kypce CTyAeHTHI
paboTalOT Ha HMHXXEHEPHBIX TOJDKHOCTSAX B KOHCTPYKTOPCKHX H
TEXHOJIOTMYECKHX TTO/IPa3IeIeHHSIX IPEIIPHSTHS.

Haumnast ¢ Tperbero Kypca, CTYISHTH O(QOpPMISIIOTCS Ha
paboune Mectra ¢ omnaroil Tpyzaa. [IpenaumiuoMHas MpakTHKa H
JUIUIOMHOE HPOEKTHPOBAHHE B OCHOBHOM MPOXOAAT TaKKe Ha
npeAnpusiTud. TeMbl BBITYCKHBIX KBaTH(UKAIMOHHBIX pPadoT
COPHCHTHPOBAHBl HA PEIICHHE COBPEMEHHBIX aKTyaJdbHBIX 3a/1ad
HPEeIPHUSITHSL.

NCO nHa opHOHN cHENUanbHOCTH TPYAHO BIHCHIBAETCS B
TPaJANIIMOHHYIO OYHYIO CHCTEMY OOYyUeHUs, IO KOTOpOi 00ydaroTcs
BCE OCTaJbHBIE CIICHUAIBHOCTH W HAIpaBJICHHS B YHUBEPCHUTETE.
Ona TpeOyeT OOydueHHs HAIIUX CTYICHTOB OTICIBHBIM ITOTOKOM,
OJHAaKO PYKOBOJCTBO YHMBEPCUTETA IIOHUMAET BCIO IIEHHOCTh ATOH
CHCTEeMBI 00ydIeHHs ¥ HOAEPKUBAET BBITYCKAIONIYIO Kadeapy.
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| 1 cem | 2 ceM | 3 cem | 4 cem | 5 cem | 6 cem | 7 cem | 8 cem | 9 cem |1OceM |llceM |

@wr. 2 - CryneHu npo¢ecCHOHaTFHOTO pocTa

1 — teoperuueckoe oOyuenue, 2 — monydeHue paboueil mpodeccun; 3 — paboTa CTAHOYHMKOM Ha
peaipHOM mpou3BoacTBe; 4 — pabora NOMOIIHMKOM MacTtepa; 5 — ocBoenue cpencts CAIIP,
UCIIOJNIb3YEeMBbIX B KOHCTPYKTOPCKHMX M TEXHOJIOITMYECKUX I0J[pa3zeeHusx; 6 — pabora Ha ODKHOCTSAX
WTP B KOHCTPYKTOPCKUX M TEXHOJIOTHUECKHUX MOJpa3/ieeHusX; 7 — BeIojaHeHue 1 3amurta BKP.

Pa6ora BhImoTHeHa MpH (PUHAHCOBOI Moaaep:xkke MuHHcTepcTBa 00pa3oBanusi u Hayku P® (qorosop Ne 02.G25.31.0068 ot
23.05.2013 r. B cocTaBe MepONPHUATHS N0 peanu3auuu nocraHopiaeHus IpaButenscrea PO Ne 218).

3akniouenue
Uro pmaer MCO B cpaBHEHMH C TPagULMOHHOW OYHOH
cucremMoii o0yuenus?

1.

Ona obecneynBaeT OCO3HAHHBI BBIOOp TMPOGMIA
CHELHATBHOCTH, OBICTPYIO U 0e30071e3HEHHYIO
aJanTandio BBITYCKHHKOB Ha Tmpou3BoacTBe. Yacts
Haubornee Xopouro 3apEeKOMEHIOBABIINX ce0st
BEIITYCKHUKOB ~ Cpa3y  IOCie  3allUTHl  JUIUIOMOB
Ha3HAYaeTCsl HavyaJbHUKAMH TEXHOJOTHMYECKUX Oropo
LIEXOB, 3aMECTUTEIISIMI HaYaJIbHUKOB LIEXOB.

B cuny  HM3KOM  couManbHOM  3aIIMLIEHHOCTH
OOJIBIIMHCTBO CTYIEHTOB OYHOTO OOYYEHHS, OCOOEHHO
CTapmuX KypcoB, BBIHYXACHO codeTath ydely ¢
TIOCTOSTHHON WIJIM BpeMeHHOH paboroii, a UCO mo3BosieT
HaNpaBUTh JTy MAEATEIBHOCTE B IPO(ECCHOHAIBHOE
pycino, pabora BMECTO IMOMeXH yuebe CTaHOBHTCA e
coctaBHOM uactero. Kpome Ttoro, B mnepuox UIII
COXpaHseTCs TOCYIapCTBEHHAsl CTHIICHIMS, CTYISHTHI
HMEIOT TIPpaBO HA COIMANBHBIA MAaKeT HapaBHE C
KaApOBBIMU PAOOTHUKAMH HPEANPHATHS, BCE MPAKTHKU
Ha NpeANIPHATHH BXOIAT B TPYAOBOH CTaX.

HIIII xopomio coueraeTcss € CHUCTEMOW CTaXXHUPOBKU
CTYJECHTOB Ha NPEANPUSITHH, KOTOPas cTaja IPUMEHATHCS
B IIOCJICZIHUE TOJIBL.

bazoBoe npeanpusaTre Oeper Ha ce0st 4acTb pacxonoB Ha
peanu3anuio 006pa3oBaTeIbHON MPOrPaMMBL: COJEPKAHUE
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¢dunmana kadenpsl, omata 00yueHHUs CTYACHTOB paboueit
npodeccuu, OeCIuIaTHOE ISl CTyICHTOB U YHHBEPCHTETA
mpoBezeHne mnpakTuk. Kpome toro, MCO mo3Bomser
Hanbonee H(PQEKTUBHO pPEANU30BATH HHIUBHIYAIBHYIO
MOATOTOBKY ~ HAa  COBPEMCHHOIl  OpPITEXHHKE  C
HCIIOJIb30BaHUEM HOBEHIIINX NMPOTrPaMMHBIX IIPOIYKTOB.
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JIOT'HKO-IMHI'BUCTUYECKOE MOJAEJIMPOBAHUE - AIIITAPAT JJIS1 PABOTDI
CO 3HAHUMAMU

LOGICAL-LINGUISTIC SIMULATION AS INSTRUMENT FOR KNOWLEDGE PROCESSING

Llenunosa E.I'.

Abstract: the article deals with specifying the need for logical-linguistic simulation in describing the educational activity in the
university. It contains an attempt to develop the definitions and procedures for ontological engineering and indicates the role and place of
artificial intelligence systems in creation of knowledge management system.

Key words: logical-linguistic models, knowledge management, ontology, ontological engineering, artificial intelligence.

Jloruko-muareuctideckue Mmozenu (JIJIM) pasBuBatorT
HZEM CUTYaIlMOHHOTO ympasieHus [1]. OHM HO3BOJSIOT co31aBaTh
MOJICNIY, OIUCHIBAIOLIME 3HAHUS CHELUAIUCTOB B  CIOXHBIX
HEJIePMUHHUPOBAHHBIX IPEAMETHBIX OO0NACTsAX, XapaKTepH3yEeMBIX
HCTIONb30BAHUEM  JIMHTBHCTUYECKHX IIEPEMEHHBIX, HEUETKOH
JIOTHKU M Pa3MBITHIX ompeneneHuid. K omHoi u3 Takux obmacteit
OTHOCHMTCS  OpraHu3amus  y4eOHOro  mpomecca B BY3e.
JleficTBUTENBHO, a/IeKBaTHO BBIPA3UTh H3BECTHBIMU
MaTeMaTHYeCKMMH (hopMalu3MaMH BCe MHOTOOOpa3ne OTHOIICHUH
MEXIy CyOBEKTaMH DPBIHKOB TpyZAa M 00pa3oBaTeNbHBIX YCIYT, a
TaKKe y4aCTHHKaMH o0Opa30BaTeNbHOrO INpollecca HE YyAaercs.
JUUIM npennonaraet:

- BBenenue anemMeHTOB mpeaMeTHOH obnactH. B Hamem
clydae 93TO, HaNpHMep: YPOBEHb 3HAHMI IOCTYHAOIINX
abuTypreHToB (TOXXE BBIIYCKAEMBIX CIELHATICTOB), KOTOPHIA ¢
MIOMOIIBIO JIMHIBUCTHYECKOH II€PEMEHHOH MOXKET OMNHCHIBATHCS
KaK. «BBICOKHI», «CpEIHWII», «HH3KHIA», MOTPeOHOCTH B
CIIEIMAINCTaX Ha pPBIHKE Tpyda (3Ha4YeHHs OSTOH IepeMEeHHOM:
«BBICOKASI», «CPEIHSA», «HHU3Kas», «OTCYTCTBYET», <«H30BITOK
CIICHAIUCTOB»); 00pa3oBareibHble MporpaMmbl  (GakanaBpuar,
crenuanurer, Maructparypa, MBA u  mp.);  ypoBeHb
KOHKYPEHTHOCTH Ha 00pa30BaTebHOM PBhIHKE peruoHa (OTpacin):
«ype3BbIYAIHBIIN», «BBICOKUN», «yMEPEHHBIN», «OTCYTCTBYET» U
T.JI.

- BBeneHwe OTHOmEHWH MeXIy 3THUMH BIEMEHTaMH
(IpOCTpaHCTBEHHBIX, BPEMEHHBIX, MPUHAIICKHOCTH, NPUYNHHO-
CIIeNCTBeHHBIX u Tp.). Hampumep: «mpodeccop HMpanor HW.I.
paboTaer (TO ecTh «IPHHAUISKUT») Ha Kadenpe «MHPopmaTukay,
KOTOpas opranuzoBasa («apuHamiexuT») B PI'VIIC»; «cTyneHT He
OIUIATHBINNK O00yUeHHE W/WIKM HE BBIIOJHHUBIINK ydeOHBIH IIaH —
OTYHCIISIETCS U3 By3a» U T.J.

- Qukcanus mpaBWI 3aKOHOB MpPEIMETHOH 00JIacTH, K
KOTOPBIM OTHOCSITCSI HOPMAaTHBHBIC IIOJIOXKEHHS, JIOTOBOPHBIC
00s13aTeNbCTBA, CTATHCTHYECKUE 3aKOHOMEPHOCTH, JKCIIEPTHBIC
3HaHUA. HepBbIe JIBa TWIIa Ha3BAHHBIX IIpaBUJI OGHaJla}OT
CBOHCTBaMH  JE€TEPMHUHHPOBAHHOCTM U  BBICOKOH  CTENEHBIO
ompezneneHHocTH. Tpernit Tunm  QopmupyeTcs Ha  OCHOBE
MaTeMaTHIeCKOT0 MOJENUPOBAaHMS  (HampHMep, 3aBHCHMOCTD
YPOBHS 3HaHUH BBITYCKHUKOB OT YPOBHS 3HAHUII TP MOCTYTICHHH
B By3, OT [apaMeTpoB  0Opa3oBaTeNILHOTO  IPOIIECCa).
XapakrepHbiMH ke 111 JIJIM BIAIOTCA SKCIEPTHBIE CYXKICHUS.
Hampumep:  «Ecim ypoBeHb  HOJArOTOBKM  CIELHUAIMCTOB
«BBICOKHMIT», TOTPeOHOCTh B CHELHATMCTaX Ha pBIHKE TpyAa
«BBICOKAs», ypOBEHb KOHKYPEHTHOCTH Ha 00pa30BaTEIbHOM PHIHKE
pErHoHa «yMEpEeHHas», TO PUCK HETPYAOYCTPONCTBA BBITYCKHUKOB
CHUBKHI»».

C noMompbl0 TakUX MpaBUI CHEAYyeT OIHKCATh BCIO
HCCIIeayeMylo mpeaMeTHyIo obiacts. OHH JIETKO HEepeHOCSTCs Ha
(OpPMaNBHBIN  S3BIK, HCHONB3YIOMNI HHCTpYMEHTapHi anreOps
JIOTHKH U TEOPHH HEYETKHX MHOXeCTB [2] (B mocnenHem ciydae).
IlomyueHHBIE JIOTMKO-TMHIBUCTMYECKHE MOJEIN pELIaloT TpH
B3aHMOCBSI3aHHbIE 3a7a4n: PacKphIBaloT COIMANIbHO-
SKOHOMHMYECKHE 3aKOHOMEPHOCTH  BY3OBCKOH  JAESTENbHOCTH,
MO3BOJISIIOT MIPOTHO3MPOBATh €€ PAa3BUTUE, COCTABISIOT OCHOBY
mpouecca yIpaBlIeHUs 3HaHUSIMU BaXHEHIIass 3amaya JuIs
PYKOBOIMTENEH pa3IMYHOrO PaHIa CUCTEMbI 00pa30BaHUsL.
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Tepmun ynpasnenue snanuamu (¥Y3), Kak HA CTPaHHO 3TO
HE 3BYYHT, BO3HMK HE B HEJpax BY30BCKOTO 0Opa3oBaHUs, HE B
paznuuHblX cneunanusupoBaHHbix HHWM, rae ocymectsisieTcs
(dbopMHpOBaHHE 3HAHMEBBIX IHPOAYKTOB, a IPHINET M3 KPYHNHBIX
KOpHopanuii, B KOTOPBIX HpoOJIeMbl 00pabOTKH HHGpOpMaNUH
npuobpen ocoOyl0 OCTPOTY M CTIM KPUTHYECKHMH JUIL HX
pa3BUTHS. Y3KUM MECTOM COBEpIICHCTBOBAHMS HPOU3BOJCTBA
cTaja 0o0paboTka 3HAHWN, HAKOIUICHHBIX  CHCIMAIACTAMHU
KOMITaHUH, TaK KaK HMEHHO 3HaHUS 00ECIeUHBaIOT: KOHKYPEHTHOE
MPEUMYIIECTBO TPOM3BOACTBEHHBIX TEXHOJOTHI M TPOJYKTOB,
3¢ GEKTUBHOCTh M BBDKUBAEMOCTh OpraHU3aluu. Y3 TPakTyercs B
Hay4HOHM sureparype [3] Kak COBOKYIHOCTH MPOLECCOB, KOTOPBIE
YOPaBISIOT  CO3AaHUEM, pPACHpOCTpaHeHHWEM, O0OpaboTKOW U
HCIIOJIb30BaHNEM HH(OpPMAN BHYTPY MIPEAIPHUSITHSL.

Ilpn pa3paboTke cucteM Y3 BBICISIOT CIIEIYIONIHE
stansl [3] (pasBuTo aBTOpOM):

- Haxonnenue ungopmayuu. Kax npaBuio 3To
CTHXHUAHBIH M OCCCUCTEMHBIN mporecc. MHpopManus mpu 5ToM
HMeeT MpPOU3BOIBHYIO (opMy (Tabuumsl, rpaduku, (HopMyIIs,
CIIOBECHBIC OITUCAHMS, PUCYHKH H TIp.), Pa3NUYHbIE HCTOYHHUKU
(opMupoBaHus (CHCTEMBI MOHUTOPHHTA, SKCIIEPTHI, CHEIIUATHACTE)

u  Hocutenun  uHGopmammum  (OymaxkHele, (oTO,  BHIEO,
JNIEKTPOHHBIE). 3ajaya CErOJHSIIHEro JHA NPUBHECTH B 3TOT
npouecc  (OpPMaNU30BaHHBIE  MPOLEIYPHl,  CHENaThb  €ro

YIOPSIIOYCHHBIM, YIPABISIEMBIM U 3G (GEKTHBHBIM.
- Uzeneyenue 3uanuil. IT0 ONUH U3 HauOOJIEE CIOKHEIX M

TPYyJOSMKHX OTaloB, TpPeOYyIOIMi BBICOKOH UPPYIMIMH H
KpPEeaTHBHOCTH OT paspaborumka. OT YCIEIIHOCTH 3TOTO JTarna
3aBUCHUT  JalbHEHIIas  JKW3HECIOCOOHOCTh  (aJeKBaTHOCTH

MOJICNIBHBIX MPeNCTaBICHUH, Y3PPEKTUBHOCTD (HYHKIHOHUPOBAHMS)
CHCTEeMBI. B KkauecTBe HMHCTPYMEHTOB M3BJICUCHMS 3HAHHM, Kak
npaBmio, ucnons3yor: SWOT, PEST-ananu3bl, KOTHUTHBHBIA H
MOPQOJIOrHYeCKHit aHAJIM3HI, METO/IbI MaTeMaTH4eCKOTo
MozmenupoBanusi u aAp. K coxaneHwio, B HacTosee BpeMs
HEJJOCTaTOYHO HCIOJIB3YIOTCS B MEHEPKMEHTE U SKOHOMHKE (B TOM
yucie W B HCCIeAyeMoil  cdepe) HMHCTPYMEHTHl  TEOpUH
uckyccTBeHHOro mHTewekra (M1). DTn HHCTPYMEHTHI MO3BOJISIOT
ABTOMATH3MPOBATh TIPOLIECC H3BJICYCHHS 3HAHUW (oOecreynTh
MOJHOTY ~ WCCIICNIOBAaHMS, HEOOXOAUMYIO CKOPOCTh, BBICOKOE
KauecTBO, YCTOHYHBOCTH HpoLecca).

- Cmpyxmypuposanue 3nanuti. Ha 3TOM 3Tane NOJDKHBI
OBITh BBIJCICHBI OCHOBHBIE IIOHSATHS HCCIEAYyEeMOH NpeaMeTHON
obnacty, BbIpabOTaHa CTPYKTypa HpPEACTaBICHUS HH(MOPMALUH,
obiajmamomas ~ MakCHUMaJIbHOM  HANIAHOCTBIO,  IPOCTOTOH
M3MEHEeHHs M  pacliupeHus. B kauecTBe  HaIIAJHOTO
MHCTPYMEHTapusl BBICTYIIAeT Ha STOM JTarne MOPQOIOrHYeCKHid
aHaJHM3.

- Qopmanuzayus u NPoSPAMMHAS PearU3ayus CUCeMbl
ynpasnenus 3nanusmu. JJaHHBIA 9Tall NpeATonaraeT NpeACTaBIeHne
CTPYKTYpHpOBaHHON uH(pOpMaimu B Qopmarax MaIIHHHOH
00pabOTKM JaHHBIX — TO €CTh HA S3bIKaX OIMHCAHUsS JaHHBIX U
3HAHMI ¥ OpraHu3alysl aBTOMaTH3UPOBaHHOW 0OpabOTKH M MOUCKA
uHpopmaimy. XapakTepHbIM mpumepoMm Tomy sBisercs OLAP-
Ky0. Ponb u Mecto MexaHu3MoB u MeTo70B MU Ha 3TOM 3Tame
ocHoBoronaratouye. CylecTBYIONME CUCTEMbl Y3 OTHOCATCS K
[IACCHBHBIM — DPA0OTAIOT MO 3ampocy cyObeKkTa yanpaBiCHUS —
pykoBoauTes (MeHe/Kepa) 00pa30OBaTENbHOIO  YUPEIKICHHS.



Baxneiias nepcrnexkTuBHas 3aada — CO3aHUE aKTUBHON CHCTEMBI
V3, xortopags mpH HEoOXOAMMOCTH OymeT CaMOCTOSATEIBHO
MHIUHMPOBATH MOHUTOPHHT TOJAYNHEHHON C(ephl, aKTyaln3upoBaTh
mepes; YNpaBleHLEM 3apOoXKIAIoIIHecss TNpoONeMHbIE —3aJadH,
npejiaraTb €My BapHaHTBl HMX peIIeHHH. OTO IO3BOJUT
yIpexJaloliee yIpaBIeHHe CHeNTaTb HOPMOH BY30BCKOI JKH3HH,
n30exaTb KPHU3UCHBIX M CTPECCOBBIX CHTyallWi, IOBBICUTD
3¢ PEeKTHBHOCTH HKOHKYPEHTOCIIOCOOHOCTD BY3a.

- Obcnyacusanue cucmemsl. OyHKIMAMHE JaHHOTO 3Tara
SBJIAIOTCA: ajianTanus K HECTALHOHAPHON cpene
(GYHKUMOHMPOBaHUs, yriayOJieHHEe U pacIIMpeHHe 3HAHHEBOH
KOMIIOHEHTBI, TO €CTh KOPpEeKIus (HOPMaM30BaHHBIX NAHHBIX U
3HaHUH (moOaBieHHe, OOHOBJIEHHE), «YUCTKa», MyTEM YHaJCHUS
ycrapeBmieil mHpopManuy; (GUILTPALMsS NaHHBIX W 3HAHUH JUIS
HOMCKa HHpOPMAINH, HEOOXOIMMOMH IT0JIb30BaTEIISIM.

Pazpabotka BBIIIE 0003HaYEHHBIX BOIIPOCOB
OCYIIECTBIISICTCS. B HACTOSIIIEE BPEMsl B aKTUBHO DPa3BUBAIOIIEHCS
TeOpHUH oumonozuti. PaHee 3TOT TepMuH HMen ¢umocodckoe
3ByYaHHE M O3Hadal y4yeHHe o ObTuum. B pesymbrate
muddepeHIpoBaHUs M B3aMMONPOHUKHOBEHMS HayK OH
TepeMecTHIICA B 00JaCTh TOUHBIX KaTETOPHIl U HCIONIB3YeT CTPOTHE
MaTeMaTH4YeCKHe OIpeNeleHHs IS ONUCAHWS KOHIENTYalbHBIX
Mozernel npeaMerHod obnactu. ITo ompenenenuto I'pyGepa [3]
«OHTOJIOTHS ecTh  crequdUKanys — KOHIENTYyalnu3aluH,
(opMaI30BaHHOE IIPEJCTaBICHUE OCHOBHBIX INOHSTHH W CBs3el
Mexxay Humm». Ilog »To ompeneneHHe MHOAXOAAT MHOTHE
CTPYKTYpHl JaHHBIX, OTPaKAIOIINE CBSI3b MOHATHI M KaTeropwui
OKPY)KAalOIIIETO ~ MHpa:  HepapXust KIacCoB B  OOBEKTHO-
OPHEHTHPOBAaHHOM HPOTPAMMHPOBAHHUH, KOHIENTYyalbHBIE KapThl,
CEMaHTHYECKHE CEeTH, W, KOHEYHO K€, 3HAMEHUTBIH «CIIOCHBIN

OUPOr» M3  JIOTHKO-TMHTBUCTHYECKOTO M CHUTYallHOHHOTO
yrpasieHus [1].
MexaHU3MBI OTepHUPOBaHUS OHTOJIOTHSAMHU

paspabateiBaloTcs B OHTOJOTH4YeckoM uHxuHHpuHTEe (OU). CyTth
npocreitmero anroputma OU 3akmodaeTcs B CIEAYIOMEM:

1. BrigeneHne KOHLENTOB - 0a30BBIX ITOHATHI IJAaHHOM
mpeaMetHoil  obmactum.  Crmemyer — pa3nudaTth  Makpo- |
MHKpOHCCIie[oBaHne npobiemMbl. B mepBoM ciydae monb3yemcst
HUHTCIPUPOBAHHBIMU IIOKA3aTC/IAMU, 3aKOHaMU MaKpPO3KOHOMUKH,
TECXHOJIOTUAMU CTPATETUYCCKOI0 MECHCIXKMCHTA. Bo BTOpOM —
npeobIIaaloT KOHKPETHBIC XapaKTePUCTHKH MPEAMETHON 001acTH,
TEXHOJIOTHM  MHKPO’KOHOMHYECKOTO  aHalli3a, OIEPaTUBHOTO
MEHE/KMEHTA.

2. OmpezerneHne 4Yucia ypoBHEW aOCTpaKIUH MOJEINH.
YBennueHne 4HcClia YpOBHEH YIPOINAeT MOJENb KaXJOTrO YPOBHS,
MHTETPUPYs JaHHBIE U TepesaBas MX Ha OoJiee BBICOKHH ypOBEHBb
UHTETpallul B KOHIEHTpUpoBaHHOM BHie. CremyeT obecneunTh
KOppEISIIMI0 ~ MEXJIY  YPOBHSAMH  CTPYKTYpBl  yIIpaBIEHHUS
opraHu3anueidl W YpOBHAMH a0CTpakuue Monend. Toraa s
KQXIA0TO  PYKOBOJUTENS  OMpPENCIHUThCA  MPEUMYILIECTBEHHBIN
YPOBEHBb MOJICIIH. DTO PETJIAMEHTHPYET paboTy C CHCTeMOH Y 3.

3. Pacnpenenenue  KOHLENTOB ~ O  YPOBHIM.
WnurcpymeHTanbHBIM ~ 0a3McoM  OTOH  HpOLEAyphl  CIyKat
JKCIEPTHBIE  MPOLENYpbl,  TEOpUs  KOppelslui,  Teopus
pacro3HaBaHus 00pa30B, TEOPHUsT ONTUMU3AINH.

4. lloctpoeHue cBsize MeXAy  KOHIENTaMH -
omnpenesieHe OTHOILCHUH W B3aMMOJCUCTBHH 0a30BBIX MOHSATHM.
HHCTpyMEHTHI 3TOTO Mpolecca JIeXaT B PErPECCHOHOM aHANU3E,
TEOPUH PacIIO3HaBaHMsI 00Pa30B, TEOPHU HEUETKUX MHOXKECTB.

5. IIposepka CUCTEMBI Ha MOJIHOTY u
HENpPOTUBOPEYUBOCTD. OcymecTBisercs c MIOMOILBIO
KOHCYJIbTallUil € pa3IM4YHbIMU CIELUATUCTAMU NS UCKIIOYEHUS
NPOTUBOPEYMH M  HETOYHOCTEH, a TaKkKe ClIeUUaIbHbIMU
cpeactBamu  Teopun MM, 3auMcTBOBaHHBIMHM W3 paslena
AKCHOMATHYECKOTO TMOCTPOEHHs (POPMAIBHON JIOTHKH (MAIIMHHOE
JI0Ka3aTebCTBO MATEMATHUECKUX TEOPEM, TEOPHS UIP H TIp.).

To ecTh OHTONOrMYECKUH HHXUHUPHHT  CIIEAYET
NIPE/ICTaBUTh KaK CHMOMO3 KOTHHUTHUBHOI'O M MOP(]OJIOrnIeckoro
aHaJIM3a CJIOKHBIX CHCTeM. BakHyro Ui Teopuu 3aBEpLICHHOCTb
NpoLEeNyp HCCIEOBaHUA YKa3aHHBIMM METOJAMU OCYIIECTBHII
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Konecuuko M.B.
HCCIICTIOBAHUS.

Jlns  omucaHWs OHTOJOTHMH CYIIECTBYIOT —Pa3IMYHbIC
S3bIKH M CHCTEMBI, OJIHAKO, Haubojee MEepCHeKTUBHBIM st
OJIb30BaTENCH, KaK MPaBHIIO cnabo 3HAKOMBIX c
maremaruyeckumu merogamu u MU, npencrasisercs: BU3yalbHbIN
MOJXOMA,  MO3BOJSIIOMIMM  CICHUAIACTaM  HEIOCPEICTBEHHO
«pUCOBAThY»  OHTOJNOTHWH, 9YTO  I[IOMOTaeT WM  HArJSIAHO
chopMyTUpoBaTh M OOBSICHUTH MPUPOAY U CTPYKTYPY SIBICHHMA.
BusyanbHble MOJIENTH, HAmpumep, rpadpl, KOTHUTHBHBIC KapThl,
Mopdonornyeckue TaOIHIIBI o0mamaT 0COOeHHOI
MO3HaBaTeIbHON cwioi. JIo6oit mporpammHbIil rpaduyecKuii
maker ot PaintBrush o Visio MoXHO HcHonab30BaTh Kak
MEPBUYHBIA HHCTPYMEHT OIUCAHMSI OHTOJIOTHH.

[4] noGaBuB 5Tam MHOTOKPUTEPHAIBHOTO
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Abstract: In the paper the problem of seeking ways and reserves for improving the training of competent, intellectually developed and
socially responsible professionals linked to the implementation of effective professional self-determination to prepare our future
professionals, as an important prerequisite for successful and effective development of human a profession, and hence — to complete its
personal and social significant recognition in society. Reveal the essence and summary results of a study of professional self-determination
students — future teachers of music. The survey methodology is based on analysis and theoretical modeling of the basic elements of the
structure of professional self-determination: respect and self-determination to the basic musical and pedagogical activities, professional
identity, motivation, personality, professional competence. The results allow conclusions to basic types of professional self-determination of
future music teachers. Outlines guidelines work for adequate and full professional self-determination stage of professional education.

Keywords: PROFESSIONAL SELF-DETERMINATION, MUSIC TEACHER

1. Yeoo

JHec moTpeGHOCTUTE HAa OOIIECTBOTO OCOOGHO SIPKO U OCTPO
HOCTaBAT Ha NpPEACH IUIaH NpoOsieMa 3a ThPCEHE Ha IBTHINA U
pe3epBH 3a yChBBPIICHCTBAHE Ha MPO(eCHOHATHATA IT0JI'OTOBKA Ha
KOMIICTCHTHH, HWHTENEKTYyaJIHO Pa3BUTH M COLMAIHO-OTTOBOPHH
crienpanicty. [3] KitrouoBa yacT B yCIEIIHOTO pelaBaHe Ha TaKaBa
COIMaJHa TMOpBYKA € OCHIIECTBIBAHETO Ha  e()EeKTHBHO
npodeCHOHATHO caMOoOoINpe/elieHe Ha IIOATOTBSHHUTE OBbACIIH
CrenUaMcTH. BakHOCTTa Ha pemraBaHeTO Ha TO3W IPOOIeM e
o0ycloBeHa OT TOBa, Y€ IOJOKUTEIHOTO NPOGECHOHATHO
CaMOOTIpeIeNICHHE JTHEC Ce PasIIekK/a B Ka4eCTBOTO MY Ha BayKHO
YCJIOBHE 32 YCICHIIHO U e(EeKTMBHO H3TpakJaHe HA YOBCK B
omnpeneneHa npodecusi, a 0TTaM — U 3a LUIOCTHOTO MY JHYHOCTHO
M COLMAJIHO-3HAYMMO  YTBBpXKJaBaHe B OOIIECTBOTO.
TpeononsBaHeTo Ha 3aTPYAHECHUATA 11O IBTS 33 OCHIIECTBSBAHE Ha
Tasu 1LeJN INpeAnoyara  peleHHeT0 Ha - peAula  3alauu:
OpTaHM3allMOHHH, WKOHOMHMYECKH, IPaBOBH, OOpa30BaTEIHH —
KOHIIETITYaJIHU 3a peajM3alius Ha HOBH O0pa30BaTENHU ITOJXOIH.
(5]

B Ta3u Bpb3Ka, aKTyaJHOCTTa Ha M3CIEABAHETO, NPEACTABEHO B
cTaTusATa, € OO0yCIOBEHa OT HEOOXOAWMOCTTa OT: TEOPETHKO-
METOAMYEH aHaIW3 Ha O0COOEHOCTHTE Ha NPOPECHOHATHOTO
CaMOOTIPEe/ICHHE Ha CTYJCHTUTE — OBbJCIIN My3HMKaJIHH I1e/1aro3u;
aHaNIM3 Ha NpobiieMuTe, 0COOCHOCTUTE U (PAKTOPUTE, BIMSCIIH HA
Hpo(EeCHOHATHOTO CaMOOIPEIEICHHEe Ha CTYIEHTHTe — Obaelu
My3HKaJIHU [e1aro3u; pa3pabOTBaHETO HA HAIPABICHUs Ha padoTa
32 ChAeHCTBHE 3a TNPO(ECHOHAIHO CaMOOINpeJeIeHue Ha
CTyAEHTHTE — OBACIIM YUUTEIHN 110 My3HUKa.

2. ColuHOCI HA U3C1€08AHEMO

OOeKT Ha H3C/IEABAaHETO € MPOLEChT Ha MPO(ECHOHAIHO
CaMOOIIpeieNICHNe Ha CTyIeHTHTe. [IpeqMer Ha M3CIIeBaHETO ca
creru(pUIHATE 0COOEHOCTH HAa CTPYKTypaTa M XapaKTepHCTHKaTa
My. OOEKTBT M IpeAMETHT Ha W3CIEIBAHETO ONpEeAeNNXa ILeNTa:
NpOyYBaHETO  Ha  crmenudukara Ha  HPO(ECHOHAIHOTO
camoornpezesieHre Ha OBACIIMTE YYUTEIM M0 MY3UKAa U HETOBOTO
¢dbopmupane B My3ukaimHo-oOpasoBarenHus mpoiec.Cho0pa3Ho ¢
THOCTaBeHaTa LieJl ce U3BeAe cieHaTa xumnotesa: [Ipennonara ce, ue
pasKkpuBaHeTO Ha crneuudukKara Ha XapaKTepUCTHKaTa Ha
HpO(ECHOHATHOTO CaMOONPEACNICHHE IIe ONPEIENN HEroBOTO
MiCTO B oOpa3oBaTenHHsS Hpolec Ha OBJCHIUTE YYUTEIH IO
My3UKa. 3a IOCTHTaHe Ha IeNTa W JoKa3BaHe Ha paboTHaTa
XHIIOTE3a Ce ITOCTABAT CIICIHHUTE 331a4H, CBBP3aHH C: TEOPETUIHHTE
OCHOBH Ha pasmIeXIaHHs MpoOJeM; C eMIMPUYHO H3CIeBaHe, 3a
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Jla ce aHaIM3UpaT M M3BEJaT HErOBHTE OCOOCHOCTH, cHelH(UIHH
XapaKTePUCTHKU U TUIIOJIOTHS; C OIIPEe/ieITHE HA OCHOBHHUTE HACOKH
Ha pabora 3a edexkTHMBHO BB3NHUTaHME U (QopmupaHe Ha
NpOoQEeCHOHATHOTO CaMOOIPEAEeCHUE Ha CTYyIEHTUTC — ObIeuId
YUHUTEIH 10 My3HKa.

3a OCBIIECTBABaHE Ha IMEIMTE M 3aa4uTe€ C€ W3BBPIIN
U3CIeBaHe HA CTYJACHTH OT cHenuanHocT Jllegarornka Ha
obOyuennero mo My3uka“ B Ilemarormuecknm ¢akynrer Ha
Tymenckus ynusepcuter ,Enuckon Koncrantun IIpecmaBcku
npe3 mnepuoma 2009-2013 r. BxmouBa o0mo 485 enuHHIN
JIMarHOCTUYECKH AaHHH (OT TECTOBE M aHKEeTH), Ha 110 cTyaeHTH OT
CIIEIMAIHOCTTA.

B pesynrar Ha TEOPETHKO-METOJOJOTHYHUS aHAIN3 Ha
CBbBpPEMEHHATa JIUTEpaTypa C€ YIBBPAU HAyIHO-OOOCHOBAHOTO
pa3bupane 3a 3HaunmMoctTa Ha IIC B oOpa3oBaTenHus mporec,
ompenenu ce HeroBara MICHXOJIOTO-TIeAaroryeckaTa
XapaKkTepUCTHKA, W3BElE Ce CTPYKTypaTa My M  CIeHU(PHIHUTE
NpPOSBICHHST HAa  HEWHHTE KOMIIOHEHTHTE. ApryMeHTHpa ce
paszbupanero 3a IIC karo auHaMHuYeH mporec (MoiJexan; Ha
pa3BUTHE, H3CNEeBaHE W KOPEKUMsS) 3a ThpceHe, H30HpaHe M
HaAMUpaHe Ha JWYHOCTHH W NPO(ECHOHATHU TIIO3WINH, IIEIH,
LEHHOCTH, MOTHBH 32 XYJ0)KECTBEHO-TBOPYECKa MY3HKaIIHO-
nejarorndecka JeHHOCT, ¢ Olopa Ha KOMIIOHEHTa ,,caMo-‘‘
CaMOIIO3HAHUE, CaMOOILIEHKA, CaMOBB3IHTAaHUE, CaMOCh3HAHUE,
caMoakTyajM3alys, caMopa3BUTHe, camopeanu3auus. B pesynrar
OT TO3H Ipolec ce popMHUpa BBTPEIIHA TOTOBHOCT Ha CTYICHTHTE,
KOSITO OCHIYpsiBa: CaMOCTOSITSIHO M OCH3HATO IUIAHUPAHE,
peanusupaHe W KopHrupaHe Ha cebe cu 3a/B  ompenencHa
npodecroHanHa IeHHOCT B eTana Ha podecroHamHo 00pa3oBaHue,
a OTTaM — ¥ 3a IUIOCTHATa IEPCIIeKTHBA HAa COOCTBEHOTO MM
npodecHoHAIHO M JIMYHOCTHO pas3ButHe. Taka IIC ce sBsBa
obo0mraBamia KaTeropus, KOATO TIO3BOIABA Ja c€ OOEIMHST
Pa3IHYHU 10 LEJ, ChABPIKAHUE U PE3yITATH MPOLECH, ONPE eI
CyOeKTHBHHM XapaKTEepHUCTHKM Ha TOTOBHOCTTa 3a OIpeieieHa
npodecroHanHa aeiiHocT/mpodecusi, CrocOOHOCTH W MOTHBU 3a
CaMOCTOSITEJIHOCT B JBIDKGHHETO B HPO(GECHOHATHOTO
ob6pasosarenno mpoctpancTBo: A3-ChbM (rotoBHOCT) — HMaM,
Mmora, 3HaMm; KAK — cam; 3ALIO — cboOpa3HO WM3HCKBaHUATA Ha
o0mecTBoTO, mpodecusaTa, Az-a. M3creaBaHeTo ce MpoBeXxIaa Ha
OCHOBaTa Ha AapryMEHTHPAHUTE CJEI aHalh3 M TEOPETUYHO

MoAe/iMpaHe€ OCHOBHU €JIEMEHTH OT CTpYyKTypaTa Ha IC:
OTHOILICHHUC, CaMOOIIPECIIAHE KbM OCHOBHH MY3UKaJIHO-
HpO(beCI/IOHaJ'IHI/I Z[eﬁHOCTPI; HpO(i)CCI/IOHaJ'IHa UACHTHYHOCT,
MOTHBaIUA, JIMYHOCTHHU Ka4ueCTBa, HpO(beCI/IOHaJ'IHa

KOMIIETEHTHOCT. [8]
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Mertoaukute 3a uzciaensane Ha IIC B npoyudeHara aureparypa,
HE3aBHCUMO OT MHTepeca KbM TO3H IpoOJIeM, ce OrpaHH4aBaT U
oOXBallaT OTJAEIHM HEroBM KOMIOHEHTH M  OCOOCHOCTH.
VYcraHoBsBa ce 1eQUIUT B OIMCAHUETO U M3MOJI3BAHETO HA €MHHA
TICHXOJIOTO-TIeJarOrn4ecka JUarHOCTUYHA METO/IUKA 3 M3CIIeABaHe
Ha BCHYKH KOMIIOHEHTH U ocoOeHoctu Ha [IC. Toma ompenenu
H3CIIeIBAHETO JIa CE pean3upa Upe3 eANHHA aBTOPCKa METOANKA.

3a menra ce apryMeHTHpa M anpodupa OpUTHHAIICH
GbyHkmMoHaneH Moxen 3a uicnensane Ha [IC Ha cryneHTHTE —
ObeIM My3HKaIHH IEAaro3. 3a eMIUPUYECKOTO H3CIEIBaHE ce
U3I0JI13Ba CIIETHUAT HHCTPYMEHTAPHYM H ChOTBETHH METOAUKH:

1. Yerupm pOnarHocTHYHM TeCTa 3a CAMOOLCHKA Ha
npodecuonansa HacoueHocT Ha B. I'. Kacumos u B. U. Ilerpymun
32  NPOQECHOHATHOTO  CaMOOHIpENeNsiHE KbM  MY3HKaJIHO-
M3ITBJIHUTEIICKATa, My3UKaJIHO-TIeJarOrNuecKaTa, KOMIIO3UTOPCKAaTa
u jpupurentckara naeiHoct.[7] Ilpemnara ce HoB moaxon (HOBa
METO/IMKA) 3a H3CJIEIBAHETO: CHCTEMaTH3HpaHEe Ha BBIPOCHTE
(CHOTBETHO — M OTTOBOPHTE) M Ka4ECTBEHATa MM WHTEPIPETALHS B
TPU OCHOBHHM c(epH — KOTHHTHBHA, MOTHBAI[MOHHO-IIEHHOCTHA,
OlepallMOHANHA; ONpeAelsHe Ha KPUTEPHH, TIIOKa3aTeIn U
CHOTBETHH HHBA CHOOpa3sHO TEe3M TPU CQepH; OMpeAeisHe Ha
KayeCTBEHA XapaKTePHCTHUKA Ha H3CICIBAHUTE CTYACHTH (JIMIICBA
HpH HM3MO0JI3BAHUTE TECTOBE). Pe3ynrTaTuTe OT anpoOHpaHeTo Ha
HpEUIOKEHUsS HOB MOAXOJ 3a H3CJeIBaHE Ha OTHOLICHHETO Ha
CTYJICHTHTE KBbM OCHOBHH MY3HKAITHO-NPO(QECHOHATHH IEHHOCTH
MOTBBpPXKAaBaT epeKTuBHOCTTa Ha Mozena: 0,878 3a xoedpunuenra
Ha HaJeXAHOCT — OTJIMYEH Pe3yNTaT; Koe(UIMeHT Ha BaTUAHOCT Ha
tecroBara cucrtema — 0,735, ormnmmuen pesynrar [1; 4]. Tosa
MOKa3Ba, de. PEe3yNTaTHTe OT TECTOBETE, PA3IpPENeNICHH II0
KPUTEPHH C€ HMHTEPIPEeTHpaT MPaBWIHO M TECTOBaTa CHUCTEMa
rapaHTHpa BHCOKa ITOBTOPSEMOCT, T.€. BHCOKa YCTOHYMBOCT Ha
MOJNy4eHHUs pe3yiTaT; ce TapaHTHpa BHCOKO CBHOTBETCTBHE Ha
pa3NpeieNeHneT0 Ha pe3ysiTata OT TECTOBETE MO KPHTEpHH 3a

HU3MEPBAHOTO  OTHOLICHHE  KBM  DA3MYHH  MY3HMKaJHO-
po(heCHOHATHH ACHHOCTH.
2. Tpu  OpWUTHHAIHH  aHKETH: 1. ., Ipodecnonansa

HICHTHYHOCT Ha A. A30ern — 3a OCBh3HATOCT Ha MpodecHoHaTHUS
u360p u npodecuoHanHa uaeHTuuHoCT [2]; 2. ,,MoTtuBHpaHoCT* Ha
B. MusimaH — 3a IMarHOCTHKa Ha MOTHUBAIMOHHA CTPYKTYypa [6; 2];
3. ,,Camoonenka“ Ha H. AnekceeB — 3a INUHOCTHH KayecTBa.

3. Cobupane u aHaIM3WpaHe HA JAaHHU — pE3yITaTd OT
U3IUTH, 3a ycreBaeMocT (3HaHUs, yMEHHs, KOMIICTCHTHOCTH —
3VK).

3. Pesynmamu u ouckycus

Benukn  pesynTtatd, TMONydeHH OT  NPOBEXKIAHETO  HA
H3CJIBAHETO UYpe3 apryMEHTHUpaHMs 3a IelTa IUarHOCTHUYCH
HHCTPYMEHTapUYM ¥ METOJIVUKH, ce o00o0maBar B CICTHATE
OCHOBHH ITOJIOKEHHSI:

1. Kato msuto, cTyneHTHTE OT CIeNUaTHOCT ,[llemarormka Ha
00y4eHHEeTO MO My3HKa“ HMMaT IOJOXXUTETHO OTHOIIEHHE KbM
OCHOBHHUTE npoeCHOHANHU  JIeHHOCTH (u3mBITHATENICKA,
MY3HUKaJIHO-TIEJarOTHUECKa, KOMITO3UTOPCKA, JMPHUTEHTCKA).
Cropen meronukara Ha B. Ilerpymun u B. KacumoB npeoGianaBat
cpenHu U BHCOKH o6 HuBa. Cpenno 1/5 ot crymenrure, obaye,
3asBsiBAaT OO0 HUCKO HUBO Ha TOTOBHOCT M HACOYEHOCT 3a pabora
B Te3W AedHocTH. [IpydmnHuTE 32 T€3U HEYCIeXU ce pa3KpHuBaT upe3
KOHKPETHUTE KPUTEPHH, IOKa3aTell W HHBA, apryMEHTHUPAaHU B
HOBaTta aBTOpcka Meroguka. CrHopex TIX Ce€ yCTaHOBsBA
npeo0iagaBamo MHOTO JI00po HHBO IO OTHOLICHHE Ha
KOTHHTHBHOCTTa W MOTHBAIIMOHHO-IIEHHOCTHATa cepa (BUCOKH M
cpemHM  HMBA) M mpeoOiajaBamio  HUCKA  HHBa  3a
OINepaMOHATHOCTTAa B TOTOBHOCTTA 3a NMPOQeCcHOHaNTHa JIeHHOCT.
ToBa o3HayaBa, 4e KaToO IPUIO CTYJISHTHTE — OBACIIN YYUTENH IO
My3HUKa, 3HasT, MOTHBUPAHHU ca, HO CE 3aTPyIHIBAT B TOBAa KaK Ja
MOCTUTHAT YCIIEXW W pa3BHTHE, KaK Ja Ce CaMOyChBBPIIEHCTBAT
B/4pe3 My3HKaTHO-PO(ECHOHATHNTE ASHHOCTH.

2. Tlo orHouienne Ha mpodecnonannara uaentuanoct (ITA),
KaTo IsJI0 CTYyJASHTHTE OT crmenuanHocT ,llemarormka Ha
00y4eHHEeTO M0 My3HMKa'™ HMPUTEXaBaT CPaBHUTEIHO MHOTO N00pe
m3pazeHa I[IM — cpeaHo 3a BCHMYKM H3CIEIBAaHU CTYIEHTH:
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¢dopmupana TIM - 42%, wmopatopuym — 48%, HamoxeHa WU
Heonpenenena [11 — cpenno mo 5% (HexapakTepHH 3a TO3H eTam Ha
TIC). Te3u pmaHHW [OKa3Bar, dYe MpeoOnazaBar CTYAEHTH C
xapakTepHu 3a erana Ha [IC crarycu Ha I — ¢opmupana 111 u
MoparopuyM (0610 90%). M3pazeHocTTa Ha HOPMATUBHUS KPH3UC
(Moparopuym) HOpMAJIHO € Haj cToiiHocTuTe Ha opmupanara TN
(6%). W pBere rpynuM CTYAGHTH ca TNPEMHUHAIN IIpe3
HeomnpezeneHata win HanoxeHa [1M; ock3HaBar mpobiemuTe Ha
nporeca Ha [IC B erama Ha ydyeOHO-TIpodecHOHATHO OOydeHHUE;
pa3bupar 3HaYCHHUETO MYy 3a ISZIOCTHOTO CH JIMYHOCTHO MU3PAaCTBaHE
M caMmMoompezelieHHe. PasnMuaBaT ce IO yBEpPEHOCTTa,
PEIIUTENHOCTTA, 110 HAUMHHUTE Ha OCHIIECTBSIBAHE HA Pa3BUTUETO U
CaMOpa3BUTHETO CH. HexapakTepHHTE HalIOXKEH M Heolpe/eseH
craryc Ha 1M, Makap u ¢ MaJTbK OTHOCHTEJEH [sJI, O3HAUaBaT, 4e
3a Te3W CTYAEHTH HE € IPHUKIIOYII WIN HE € M3BBPIICH MPOLECHT
Ha OTBXKAECTBABaHE Ha A3-a“ C ,,A3-yuuTen Mo My3uKa™; ye ce
Hojjara Ha CbMHEHHE HM300pBT Ha NPOQECHOHAIHO pa3BUTHE U
Kapuepa upe3 mpodecusita ,Yuuren mno wysuka“. Ome 1o-
HECCTeCTBCHA € OTpHULIATeNIHATa TEHJACHUHMS 3a IOsBaTa Ha TO3M
cTaTyc mpu 3aBbpiuBaneTo Ha obpasoBanueto (Il u IV kypc). Tosa
oT/iajieyaBa ObACIIUTE CICHUAINCTH OT Mpolieca Ha OKOHYATeIHATA
dopmupana IIM, a orram — u cmabo wm3paseno IIC. Karo
MOJIOKUTENTHA C€ MpHeMa TEeHJCHIMATa 3a IpeobiagaBaluTe
cpenu HuBa 3a IIM Mmoparopuym, 3a HamoxeHata IIM, 3a
HeonpezeneHara IIM — numcara Ha CHJIHO M3pa3eHH TaKUBa IPaBU
HO-JICCHO INPEMHUHABAHETO Ha CTYJEHTHTE B JpYyr CTaTyc, BbB
tdhopmupana [T wmu MopaTtopuym.

3. MOTHBalMOHHUTE XapaKTEPUCTUKH Ha  H3CIICIBAHHUTE
CTYIEHTH ACTEpPMUHHUpAT INpeolnanaBania y4eOGHO-MOTHBALMOHHA
nacouenoct (PB) nax obuioxuteiickata (OX), cbe crnabo-uspaszena
npou3BoJuTENIHa (QyHKUHOHATHA  (TIOJOKHMTENHA) —TCHACHIMS.
OO0mo 3a BCHYKH KypcoBe choTHOmieHHeTO ¢ 81%-19%.
OO600MICHUST MOTHBAIIMOHEH PO MOTBBPXK/IABa, Ye B €Tala Ha
y4e6HO-TIPOeCHOHATIHO caMooIpe/IeeHIe npeobagaBar
CTYICHTH C MOTHBAlIMOHHA CTPYKTYpa C (yHKIHOHAIHO-Pa3BHUBALL
xapakxrep, ¢ paboTHa npodeCHOHaIHA HACOYEHOCT OT MPOrPECUBHO-
EKCIIPECHBEH THUIL: MpeodiiaaBa CTPEMEXBT 3a HOCTHIaHE Ha YCIEeX
B yueOHO-podecroHamHaTa JASHOCT KaTo OCHOBa Ha Obiema
npodecuoHa Ha peanu3anys; HalWIe € BHCOKa CTelNeH Ha
YIOPUTOCT ¥ AaKTUBHOCT 32 TIOCTHUTaHE Ha LelUTe 3a
CaMOYTBBpJ)KIaBaHE B COLIMYMa, 3a TBPCEHE M HAMHUpaHe Ha
NpHU3BaHuUe, JINIEPCTBO; U3pa3eHa ¢ BHCOKA BHTPEIIHA MOTHBAIIUS
[0 OTHOIIEHWE Ha TBOpUYEcKaTa akTHUBHOCT. He e momoxkurenmHa
TEHJCHIMATA 32 3HAUUTEJICH OTHOCHUTENEH [T HA cTyaeHTH oT IV
Kypc, 3a KOHTO HpeoOrnanaBa OOIIOXKHTEHCKa MOTHBAlMOHHA
CTpaTerus Ha IOBE/ICHNE, CBbP3aHa MPEJUMHO ¢ 00e3NeyaBaHe Ha
OIIpeJIeIICH COLIMAJICH CTaTYC.

4., Ot camMOOLIEHKaTa Ha CTYAEHTUTE — OBJICIM MYy3HKaJIHU
HeJaro3yu, 3a TeXH! JIMYHOCTHU XapaKTEPUCTHKH C M3KIIOUUTEIIHO
3Ha4eHue 3a popmupanero Ha IIC ce ycraHOBsBa, 4e npeolnasaBaT
HEaJeKBaTHUTE 3aHIDKEHH CaMOOICHKHI 64%, cuensar
anexkBatHuTe — 32%, HeanekBarHure 3aumenn — 4%. Tosa
MOKa3Ba, 4Ye 3a OCHOBHA YacT OT CTyIAEHTUTE IJIaBHA LN €
JOCTUTAaHETO Ha ,Haeaja” IO OTHOIIEHHE Ha CaMOCTOSTEIHOCT,
yBepeHoCcT B cebe cH, CIocoOHOCT 3a  IleJierojlaraHe,
CaMOOpraHm3als, OTHMH3bM, CTPEMEX 3a CaMOpa3BHUTHE,
no3HaBaHe Ha cebe cu (Ha cBoumTe OcoOeHOCTH). B mporuBeH
cllydail € Bb3MOXKHO HEYBEPEHOCTTA, TPEBOXKHOCTTA, YYBCTBOTO 3a
MaJoleHHOCT na Be3npensrcTBaT [IC Ha cTyneHTHTE B erama Ha
oOpa3oBaHue, a ¥ HPHU CTHIIBAHETO MM B peajHa NpodecroHaHa

cpena.
5. AHanu3pT Ha JaHHWTE OT W3NUTH (CBBp3aHH W
pasmpeielieHd  CIopel  MY3HKAIHO-NEJarOrHYecKd  JICHHOCTH)

MoKa3Ba MHOTO A00po HUBO Ha oBmaasau 3YK: Muoro noOsup
ycrex.

IIpencTaBeHUTe W AHAIM3MPAHH PE3YJITaTH OT EMIHPHYHATA
uHpopMmarus, cropes o00CHOBaHATa M anpoOMpaHa METOAMKA Ha
U3CIIe/IBaHe, I03BOJIM M3BEXKJAHETO HA ITBJIHATA XapaKTEPUCTHKA,
0COOCHOCTH, TMHAMIKA M TEHACHIIUH B Pa3BUTHETO U (OPMHUPAHETO
Ha IIC wnHa cryzeHrure ObieI My3UKaJHU MeJaro3u.
Wnentuduuupar ce u ce apryMeHTUpar Tpu ocHoBHH Tunose I1C:



CHJIHO M3Pa3eHo, CPEAHO M3pa3eHo, c1abo uzpazeHo. OCHOBHU IET
KPUTEpHU 3a BCEKH THI 32 CTYJCHTUTE — OBJCIIM YYUTENH IO
My3HKa, ca: InpeobiajaBalia CTeleH Ha TOTOBHOCT 3a ONpejelieHa
My3UKanHO-TIpod)ecHOHa Ha  JeiHOoCcT; BHA  npodecroHanHa
WACHTHYHOCT,  npeobiiafaBalia  MOTHBAILMOHHA  CTPYKTYpa,
npeoGagaBania caMOOIICHKAa Ha JMYHOCTHH KayecTBa; HHUBO Ha
3VK.

VneanHute XapakTepuCTHKH Ha ocHoBHHTe Tumose IIC ca
CIICIHUTE:

1.Cunmao wm3pazeno IIC: mpeoOnazaBamo  MOJOKUTEITHO
OTHOIIEHHE (BHCOKO WM CPEJHO OOILIO HHBO HAa OTHOLICHHE) KBM
paznuuHuTe NPOo(ECHOHAIHN NEHHOCTH M Npeo0diIafaBallyl BUCOKU
HHBa CIIOpPEA apryMEHTHPAHWTE TPH KpPHUTEpHsl (KOTHUTHBEH,
MOTHBAIIMOHHO-LICHHOCTEH, OlepaluoHajeH); (opmupana I
npeoOJiaiaBaiia yaeOHO-TIpodecHoHaTHA MOTHBAIIMOHHA
CTPYKTypa, CbC CTaOWJIHA JUHAMHKA C (YHKIHOHAIHO-Pa3BHBAIL
XapakTep, C MPOTPECMBEH WM IPOTPECHBHO-MOTHBAI[HOHEH
npodun; mnpeoOiazaBama BHCOKA aJE€KBaTHA CaMOOIIEHKa Ha
JMYHOCTHHU XapaKTepUCTHKH, cBbp3anu ¢ [1C; Bucoko HIBO Ha 3YK
— BHCOKa yCIIEBAEMOCT OT M3MHUTH (OTJIMYEH U MHOTO JOOBP yCIex).

2.Cpenno wm3pazeHo IIC: mpeobiagaBamio MOJOKHUTEIHO
orHoureHne (06II0 CPEeAHO HHUBO HA OTHOIICHHE) KbM Pa3IHYHHTE
npodecHoHaIHU ISHHOCTH U IpeobiaiaBalii CpeIHA HUBA CIIOpEN
apryMEHTHPaHUTEe TPHU KpuTepHs (KOTHUTHUBEH, MOTHBAIMOHHO-
LCHHOCTEH, OlepaloHaleH); mnpeobnanasama KpusucHa [IU
(Moparopuym); yuebHO-podecroHaTHa MOTHBALOHHA CTPYKTYpa
C TPOMCHJIMBA AWHAMUKA WM OOIIOXKUTEHCKA MOTHBALMOHHA
CTPYKTYpa C IMOJIOXKUTEIIHA TEH/ACHIIUS, TPOTrPECHBHO-CKCIIPECHBEH
MOTHBAILIMOHEH Hpodui; npeobiiajaBaina HeaJeKBaTHA 3aHIKCHA
CaMOOIIeHKa Ha JIMYHOCTHM XapaKTepUCTHKH, cBbp3anu ¢ [IC;
CpaBHUTEJIHO MHOro 100po HuBo Ha 3YK — noOpa ycneBaemocT OT
u3nUTH (MHOTO 100BDP U 100BDP ycIex).

3.Hucko uspaszeno I1C: 00110 HUCKO HUBO Ha OTHOIICHHE KbM
paznuuHuTe NPOo(ECHOHATHN NEHHOCTH W HUCKM HHUBA CIHOpE]
apryMEHTHpaHUTEe TPHU KpUTepHs (KOTHUTHUBEH, MOTHBAIMOHHO-
LICHHOCTEH, OIlepalliOHAlIeH); HalOXeHa WM HeompeneneHa 1M
o0uIoKHTeHiCKa MOTHBAllMOHHA CTPYKTYpa, C EKCIIPECHUBEH WIIH
UMITYJICUBEH MOTHBALIUOHEH npodu; npeobiasaBamia
HeaJleKBaTHa 3aBHIICHA caMOOIIeHKa Ha JMYHOCTHU
XapakTepucTuky, cBbp3anu ¢ I1C; nobpo mim cpento HuBo Ha 3YK
— CpaBHHTENHO 700pa U CpeiHa YCIeBaeMOCT OT M3nuTH (100Bp U
CpelleH ycriex).

TocnennusaT,  oOoOmIaBamy  pesyarar,  CHOpel  Taka
(bopMynupaHUTe KPUTEPUH, TOKa3Ba, Y€ CTYICHTUTE — ObJICIIH
MYy3HKaJIHU Iearo3u, o0EKT Ha HACTOSILIOTO HM3CIEBaHE, Ca ChC
CPEIIHO M3pa3eHa CTENEeH Ha NpO(ECHOHAIHO CaMOOIpe/eIeHHE:
peolaaBaio MOJIOKHUTETHO OTHOLICHHE KbM MY3HKalIHO-
npoeCHOHATHUTE IEHHOCTH ChC CPEJHO HMBO Ha T'OTOBHOCT 3a
TsIX; mpeobiiagaBaiia KpU3KuCHA MpoQecHOoHaNIHa HACHTU(HKALMS

(Moparopuym); npeobuiaaBama y4eOHO-MOTHBALIMOHHA
HAaCOYEHOCT  Haj  OOWOXKHTelcKkaTa, CbC  Ciabo-u3paseHa
Ipou3BOaUTENHA  (QYHKIMOHANHA (MONOKHUTENHA) — TEHICHIUS;
npeolagasaiia HeaeKkBaTHA 3aHIKEHA CaMOOLICHKE;

CPaBHUTEIHO MHOTO J0Opo HUBO Ha oBianeHu 3YK.

Bceku nerain oT pe3ynTaTuTe Ha U3CIENBAHETO, BCEKH HIOAHC,
ycTaHOBeHa nuHaMuKka ¥ TeHaeHnuu B IIC Ha cTygeHTuTe €
(byHnameHT 3a neneHacoyeHa padora.ToBa aBa OCHOBaHHE 1a Ce
U3THKHAT TPAKTHUECKH Tpobaemu. OTHACAT ce A0 MPUIOKEHHETO
Ha pe3yNTaTUTe NpPH THPCEHE HAa NHTUMA 32 e(QeKTHBHO
ocpuiecTsiBane Ha [IC B erama Ha npodecroHarHo 00pa3oBaHUe U
npodecroHaHa MOATrOTOBKA Ype3:

»  mpeocMHCIsHE Ha y4eOeH IUIaH, ChIbpXKaHUC Ha yueOHH
MpOrpaMH U HAaCOYBAHETO MM KBbM HM3TPaKAAHETO HA YUHUTENs MO
My3UKa Karo J0OBp U3MBIHUTEN M TEOPETHK C MY3HKaIHO-
MeJarorniecka Haco4eHoCT;

»  OpHEHTHpaHe Ha ChIBP)KAHUETO Ha BCHYKHU JUCLUIUIMHU
KbM Bceku oT enemenrure Ha I1C;

»  3ajaraHe Ha aKTMBHM ¥ MHTEPAKTHBHH (OPMU M METOIH
Ha paboTra, croenuPUIHO OPHUECHTHPAHU 3a HW3TPAXKIAHE Ha
MOJIO’KUTEITHO OTHOIICHNE KBbM NPOQecHoHaTHaTa JeHHOCT;
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»  OCBILECTBSBaHE
n3BBHYYeOHa cperia;

»  1IeNICHACOYEHOCT 3a MOBHIIABAHE HA CUTYPHOCTTa U
MOTHBAIMATA HA CTYAEHTUTE B/3a Objemiara npodecus.

Ha HOBH Ha pabota B

¢dhopmu

4. 3axknouenue

PazpaborennsaT (¢yHKIMOHAaIEH Mojed U ampoOupaHara
Meroquka 3a m3cienBane Ha IIC Ha crymeHTHTe — OBICIIH
My3WKaJlHA TIeJaro3d, JaBa BB3MOXHOCT 3a MOJNydaBaHe Ha
uHbOpMAIKA, KOSATO Ja Ce W3Moi3Ba 3a MOoAoOpsBaHe Ha
KayeCcTBOTO Ha padoTara, CBbp3aHa KakTo ¢ (OpMHpaHEeTo Ha
BHCOKO m3pazeHo IIC, Taka M 3a yChBBPLICHCTBAaHE M IITIOCTHO
m3rpakaaHe Ha Opgemus npodecroHamucT. AnpoOupaHarta
METOJIMKa Ha M3cleBaHe U u3BeneHara Tunosorus Ha [1C moxe na
Ce M3MOJ3Ba NPH H3CIeNBaHE W Ha JPYrH CTYAEHTH — OT JpPYTH
CIIEIMAITHOCTH.

IIpoBeneHoTO M3cieABaHE M NMPEACTABEHUTE PE3YJITaTH B TO3U
TPYA ca caMo eJMH eTal OT ILUIOCTHO TEOPETHYHO M IMPHIIOKHO-
NpPaKkTHYECKO  H3CieqBaHe, oOxBamamo pa3paboTBaHETO U
anpoOupaHeTo Ha LsJIOCTHA cucteMa 3a (opmupane Ha [IC Ha
CTyAEHTHTE — OBACIIM YUUTEIHN 110 My3HKa.

CII0’)KHOCTTa Ha HaBJIM3aHETO B IpodecHara Ha MIIAJUTE XOpa
HU 3aCTaBs HENPEKHCHATO Ja MUCIHMM 32 HOBH ITBTHINA HE CaMo 3a
edekTHBHaTAa UM Ipo(ecHOHATHA ITOJrOTOBKA, a U 3a IUIOCTHOTO
UM  TIpO¢EeCHOHATHO-THIHOCTHO pasButHe. be3 cmenmamHO
BHMMaHHE U paboTa 3a ceOEMO3HABAHETO, 3a MOTHBAIUATA KbM
Hpo(eCHOHATHO-TNYHOCTHO CaMOOIIPE/ieNeHHEe U 3a (HOPMUPAHETO
Ha YBEPEHOCT B CHJHTE WM € HEBB3MOXKHO Ja MOJIrOTBUM
TBOPYECKH U KOMIICTEHTHH CIICLUAJINCTH.
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CEMIUVIEPHA TEXHOJIOTHUA U IUTUTAJIEH APAHXKXUMEHT

SAMPLERS TECHNOLOGY AND DIGITAL ARRANGEMENTS
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Abstract: The article reveals the nature and main characteristics of the sampler technology as an actual musical information digital
technology, with primary application in contemporary music (composition, arrangement). Considering two main viewpoints in defining.
Displayed her basic concepts that characterize it. Indicate where in the training of future music teachers.

Keywords: DIGITAL ARRANGEMENT, SAMPLER TECHNOLOGY, SAMPLE, LOOP.

1. Yeoo

Crarusara pa3skpuBa CBIIHOCTTa U OCHOBHHUTE XapaKTEPUCTUKH
Ha CeMIUIepHAaTa TEXHOJNOTHS KaTo aKTyaJHa MY3HKaJlHO-
nHpOpPMAIIOHHA JIUTHTAJHA TEXHOJOTWS, C IIBPBOCTEIICHHO
NPWIOXKEHHEe B ChBpPEMEHHaTa  My3HKa  (KOMIIO3WIIHH,
apamXHMeHTH). Pasriexjar ce JBe OCHOBHH TIJIEAHH TOYKH IIPH
neguHupaHero #. M3Bexnar ce OCHOBHHM IOHATHS, KOUTO S
xapaktepu3upar. IlocouBa ce MACTOTO I B 0OydeHHeTo Ha
OBAeIUTe YUUTEIH IO My3HKa.

Juec Oe3cnopeH € (akThT, Ye TEXHOJOTUATA HA CEMIUIMpaHE
HMa IIBPBOCTEIIEHHO IIPWIOKEHHE B CHhBPEMEHHATa My3HKa
(xommo3unyu ¥ apamxuMent). HaGmonaBaiiku myGnukanuuTe Ha
nogoOHa My3uKa npenuMHO B MHTepHeT (ch3maneHa Ha Oa3ara Ha
M3II0JI3BAHETO HA CEMIUIN U JIYIOBE), C€ KOHCTATHPA, Y€ CEMILICPHO
U JTyn-0a3upaHuTe KOMIIO3ULINH M apaH)KUMEHTH Ca Hal-pa3BUTaTa
chepa Ha TPUIOKEHHE Ha  Hal-aKTyaJqHUTE  My3HKaIHO-
MH()OPMAIIMOHHN TUTHUTATHA TEXHOIOTHH.

TexHonorusTa Ha CEMIUIMPAHETO HE CE M3IIOI3BAa BCE OIIE
JOCTaThYHO IIMPOKO B My3WKaJHaTa MOATOTOBKA BHB BHCIINTE
y4eOHH 3aBeIeHHUs, TTOATOTBAIIM OBJICIIN YIUTENN 0 My3uKa. A e
HaJIO)KUTEJHO, HE CaMO 3all0TO € HaW-ChBpEeMEHHA JUIHTallHA
TEXHOJIOTHS, & U 3aII0TO CBH3/IABAHETO M apaH)KUPAHETO Ha My3HKa
MOCPENCTBOM TO3HM IIOAXOJ pa3BHBA HW3KIIOYUTEITHO MHOTO
MY3UKalHOTO MHCIICHE Ha CTYAE€HTUTE U TBOpYecKara UM
akTMBHOCT. IIpenmocraBka 3a ToBa Ca HEMHU OCHOBHHU
XapaKTePUCTHUKHU: JOCTBHITHOCT JI0 NIPOIIEca 3a Ch3/aBaHe Ha My3HKa;
JOCTBITHOCT Ha paboTaTa MOpagu CXOJICTBOTO MEXAY Ipolieca Ha
paboTa B KOMHIIOTHPHHUTE MY3HKaIHH IPOrpaMH C MoO3aiika WM
JETCKH KOHCTPYKTOp — CBOEOOpa3HO HapexJaHe Ha ,apdyera” oT
My3UKa; W3I0JI3BaHE Ha TOJSIMO KOJHMYECTBO 3BYKOBH MOCTpH;
BB3MOXKHOCT 332 CBOOOJHM KOMOHMHAIMM MEXIy CEMIUIMTE IO
Pa3IUYHU MpHU3HANU (CHiIa, TOHATHOCT, PUTHM, XapMOHHS, TEMIIO,
TeMOBp, XapakTep); NMOCTHTAaHE HA OPUTHHAIHOCT Ha pe3ylTara
[3:366-367].

2. Cownocm Ha usciedganama npooIemMamuxa

IIpn n3sicHsABaHE HA CHITHOCTTA HA CEMIUICPHATA TEXHOJIOTHS Ce
HaOIIOZaBaT [BE IJIEHM TOYKH B TPAKTOBKATa Ha IIOHATHUETO
ceMrbll. [IppBaTta € cBbp3aHa CHC CTpeMeXa Ha CH3JaTelIUTe Ha
CJICKTPOHHH JIMTMTAIHH MY3HKQIHH HHCTPYMEHTH Aa MOJIydatr
3BYK, OJM3BK [0 OPUIMHAIHUS HAa AKyCTUYHUTE WHCTPYMEHTH.
Bropara rienHa Touka, MO-IIMPOKA, € CBbP3aHa C ThPCEHUATA HA
HOBH (opmooOpasyBanid HOPMH M TpaBuia B obnactra Ha
Ch3/1aBaHE Ha EJICKTPOAKYCTHYHA ¥ AUTHTAIHA My3HKa.

B cemmepHaTa TEXHOJIOTHSI OCHOBHO IIPUCHCTBAT JABE ITOHATHS:
CEMITBJI H JIYIL.

Cemnwa (Sample, auri. — oGpaser, MOCTpa) € eHa YacT, napue,
CEerMEHT, KOWTO € IPeICTaBUTeN Ha IUIOTO; e[HA MAJIKa YacTHIA OT
ISJI0TO, €JHA OT MHOTOTO, NPEJHA3HAYCHH J1a IOKaXaT eCTECTBOTO
Ha IUI0TO, XapaKkTepa, CTHIa, KauecTBOTO My [9]. B mururammarta
CeMIUICpHA TEXHOJIOTMS ce JeduHMpa Karo: 3BYK C Kparka
HPOABIDKUTENHOCT, JUTMTANTHO 3allMCaH 33 BB3MPOM3BEXKIAHE;
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JMTUTATM3UPAH ayMO-MapuipyT, B3€T OT/4pe3 OPUTHHAJICH 3aIUC U
J00aBsSH 4eCTO, MHOTOKpAaTHO, B HOB 3amuc. Ha mpakTHka ToBa €
aKT Ha B3eMaHEe Ha YacT WJIM H3BaJKa OT 3allUC Ha 3BYK H
MOBTOPHOTO My M3IOJI3BaHE KaTO MHCTPYMEHT WM 3aIlMC Ha 3BYK B
Jpyra cpea — IMTUTAJHA, 38 Ch3JjaBaHe Ha HOBa KOMITO3HIys. Taka
KpPaTKHAT 3BYKOB MOJEN Ha MYy3WKaJeH TOH WIH yAap BBPXY
HSAKaKbB yHapeH HHCTPYMEHT, XapaKTepH3Hpalid TeMObpa Ha
JaZieH My3UKaJIeH HHCTPYMEHT, €JMH WM IT0BeYe TAKUBA 3allUCAHU
MOJZICNIM OT €JMH MY3HKAJICH MHCTPYMEHT CIIy)KaT 3a Ch3/laBaHE Ha
nay (M3IBJIHUTEN HAa MY3UKAJICH HHCTPYMEHT). MI3BleueHa oT 3anmc
Ha JajJeHa My3HKaJHa IapTHs KpaTka 3BYKOBa MOCTpa,
NPUTEKABAIlAa HaW-BaOXXHUTE XapaKTEPUCTHKA HA Ta3HW IapTus,
CBBP3aHH ChC CTHJIA, XapaKTepa U JOTUKaTa Ha My3UKaJlHaTa ues B
IpyIaTa  KOMIIO3UIIMS, HpPaBH BB3MOXKHO CH3[JaBaHETO HA HOBa
KOMIO3HUIIUS Yype3 CBUETABAHETO Ha MOJAXOISNIM Pa3IuIHU
3BYKOBH MOCTpH. Hampumep: emHoTakTOB Monen Ha OapabaHeH
OuiiT, XapakTepeH 3a CTHJIA Ha Xap]l POK; OT e1H JI0 YeTUPH TAKTOB
Mozien Ha 6acoBa mapTust ¢ XapaKTepHa MEJIOJUYHA JIUHUS U PUTHM,
W3CBUPEH U 3allUCaH B PAMKHTE Ha JajeH aKkopl, XapaKTepU3Hpall
CBIIMSL CTWJ; ChC ChIaTa ABIDKMHA MOJEI Ha aKOMIIQHUMEHT,
W3CBUPEH OT KHUTapa, XapaKTepH3HWpall PUTMUYHHS PUCYHBK Ha
BBIIPOCHUS CTUJI B PAMKHTE Ha €JHH aKOpJ.

Ilpuemaiiku IOHATHETO CEMIBI KaTO OCHOBHA IpajJHBHA
eNMHMIA [pH Ch3JaBaHe Ha JaJeHa MY3HKaJlHa MapTHi CbC
cpelcTBaTa Ha ayIuo TEXHOJOTHATA, TO Jyn ce JeHHHpa Karo
CEeMITBJI, PEaKTHPAH [0 HAYWH, T03BOJISBALL 3aLUKIITHETO MY, T. €.
MHOTOKpPaTHOTO My ToBropenue. Jlyn (ot anri. — l00p) B my3ukara
€ 3BYKOB OTKBC, (parMEeHT KOWTO Moke Ja Oble MOBTapsH
MHOT'OKpaTHO, IIPpXW HU3MNOJ3BAHETO HAa CHOTBETHUTE TEXHHUYCCKH
cpencrtBa (XapAayepHu wiM copTyepHH). MMa W ImJI0YH, KOHTO
CBIBPXKAT TOTOBU JIyIIOBE — WIJlaTa Ha rpamodoHa MoOXe Ja ce
BBPTH CaMo B eflHa Opa3ja, CBUPEKH eJUH U CBIIH OTKbC.

My3HKaIHUTE JINHHU, KOHTYPH, LUKIN Ca YaCTH OT My3HKaJHa
nueca, pparMeHTHPaHH (AEKOMIIO3UpAaHHU) [0 TaKbB HA4YMH, Y€ A2
Morar na Obxar 0e3nmpoOiIeMHO MOBTapsiHM Oe3KpalHO upe3
TEeXHWYECKH cpeAcTBa. JIymbT, KaTo JBIDKMHA, MOXKE Ja Bapupa OT
HAKOJKO CeKyHIM A0 MHOro MuHytH. lluiiure morar na ce
U3II0JI3BaT OT aBTOPUTE 3a Ch3/laBaHe Ha Obp3a U yJI00HA MOJII0KKA
Ha KOMIIO3MIIMATA, KOATO c€ MACHTHDHLMpA C MapTUiTa Ha
OapabanuTte u Oaca. [10]

Karto moBrapsmia ce cekius Ha 3BYKOBHSI MaTepual, KbCHTE
y4acThI OT HEro, KOWTO Ce€ IIOBTapsAT, MOrar jaa Ch3haaaT
OCTHHATHH MoJenH. He BCHUKHM KBCH y9acTBIM OT IHCTH, KOUTO
cMATaTe, 4e MOTar Jia ce TIOBTOPSAT, ca JyIl; He Besika Mpoba, Manka
YacT OT 3BYKa, KOKMTO ce BB3MPOM3BENKAA HENPEKbCHATO, € JYII
[7:14]. JIyn e manka u3BagKa OT My3HKaIHO MPEICTABSIHE, KOSTO €
Ouna penaktupana Oe3mpoOieMHO, 3a Jla MOXKE Ja ce MOBTaps,
KOraTo ayauo (GailrbT ce U3IbJIHSBA OT Kpai 1o Kpaii [8:10].

Te3u monenu (loops) MoraT aa GbaaT noydeHu 1 00paboTBAHH
C TIOMOIITa Ha INUPOK CIEKTHP OT MY3UKAJHH TEXHOJOTHH,
BKJIIOYATETHO IU(PPOBU CEMIUIM, CHHTE3aTOPHU, CEKBEHCEPH, IPHM
MalluHH, JIEHTOBH MarHeTo)OHW, BB3IM, WIM MOrar Ja Obaar
HPOrpaMUpaHy upe3 KOMITIOTBPEH My3HKaJIeH copTyep.


mailto:yannaruskova@gmail.com

3. Pesynmamu u Ouckycus

TpremMaiiku BCHUKH IOPEIIOCOYCHH XapaKTEPUCTHKU, MOXKE Jia
ce HaIpaBH CJICAHOTO 0000IIeHNE:

. IpH Ch34aBaHe Ha mavyoBe |00p e mporec Ha HamupaHe Ha
Haif-1o0pUTe TOYKM 3a 3alUKISHE Ha OHAa3M 4YacT OT 3BYKOBaTa
Moctpa (Haii-uecto B obyactra Ha decay u sustain — mapamerpu Ha
3ByKOBaTa OOBMBKA), KOATO IPH HATHCHAT KJIABUII OCUTYpsBa
HENpPeKbCHATO 3By4YEHE HA MOJieNia Ha 3ByKa (cemIrbiia), 6e3 Toi na
€ 3allMCaH PeaHo;

. JOymbT € KpaTka MpelCTaBHTEIHA W3BaJKa Ha 3BYKOBa
MOCTpa, XapakTepu3Hpalla JajeHa, 3alHucaHa ChC CPE/CTBATA Ha
ayIMo TEXHOJNOTMATA My3WKalHA TNapTHA, KOATO € Taka

peaKkTHpaHa, ue M03BOJIsIBA MHOTOKPATHOTO i TOBTOPEHHE.

Taka nepuHMpaHnTe cemIulep M JIyH IO3BOJIABAT Ja cCe
apryMeHTHpa BTOpaTa IJIeHa TOYKa OT CHIIHOCTTAa Ha CEMITIepHATa
TEXHOJIOTHS: TEXHOJOTHS, KOSTO TIIO3BOJIIBA Ch3/aBaHE W
pelnakTHpaHe Ha My3HKa MOCPEICTBOM H3IIOJI3BaHE HA CEMIUIM U
JIymoBe; Te€ ca B OCHOBaTa Ha CH3JaBAHETO HA CEMIUIEPHH
KOMIIO3ULIUY; TIPH Pean3alysaTa Ha JUTUTANICH apaH)KUMEHT.

M3noa3BaHeTO HA CEMIUIM U JIYNIOBE € CBBP3aHO € ACHHOCTTA Ha
KOMITO3UTOpHU-eKCcIepiIMeHTaTopu oT cpenara Ha XX Bek. [Ipe3 40-
Te U 50-Te TOAMHM ce NOSBSBAT HSAKOJIKO SIBJICHUS, JaBalld
CBOe0oOpa3eH TIIAChK B Pa3BUTHUETO HA CEMIUIEPHUTE KOMITO3WIIUH.
B To3u mepumon TBOpsT ¢panumy3unsT I[lnep Illadep, koiito e
MIPE/ICTaBUTEI Ha XKaHpa Ha KOHKpeTHaTa My3uka; Bepunep Maiiep-
Amnep, KOWTO 3a MbPBH BT JAEMOHCTPHPa MOZEN Ha ,,MOHTaX Ha
enextpo3Byn’; Jxon Keitu, koiito pazBuBa B CAILL] mnenre Ha
(peHckara KOHKpeTHa My3uKa [2:195].

Iomo6Hu siBIEHHS ca MOCITY)KHIIM 3a MOsIBaTa Ha HOB HAYMH Ha
KOMIIO3MpaHe, OCHOBaH Ha mojbopa Ha pPa3sHOOOpasHH 3BYKOBU
eJIieMeHTH, 00paboTKa Ha MOJyYeHHs] MaTepHasl ¥ MOHTaXa My IO
npeaBapuTeIHO  u30paHa  cXema, B IIOC/IE[OBATEIHA
KOMITO3UIIMOHHA (opma. [4:215]. OO0uMTe KOMITO3UIIMOHHH
eleMeHTH W (opMooOpaszyBalll TNPHHLIUIKA HA CEMIUICPHUTE
KOMITO3HUIINH Ca: npedgapumesien no0o6op (3ByKOBO SIBICHHE, KOETO
MOXe nga ObIe ,,yIIOBEHO WM TPHUXBAHATO); 38YK06 00eKm
(3ByKOBO TIOCTpOEHHE, TOJy4EeHO B pe3ynrar Ha (ukcamms Ha
HSKaKBO 3BYKOBO SIBICHHE); ejlemenm (MUHUMATHO pa3IHINMO
3BYKOBO SIBJICHHUE); hpazmenm (3BYKOBO IIOCTPOCHHE, 3BY4allo
HSAKOJIKO CEKYH[H, ChCTOSIO CE OT HAKOJIKO €IEMEHTa); ofpaszey
(3BykoBO 00pa3yBaHHE, 3BYYall0 OT HSAKOJKO CEKYHIM 1O €iHa
MHHYyTa, HEOPraHU3UPAHO 110 HUKaKbB Npu3Hak. [4:23]. Ha npss
TorJie],, TEe3W KOMIO3UIMOHHM €JIeMEHTH MOXKE Ja Ce OIpenNelsT
KaTo CXOAHH C TPAaAWIMOHHUTE MOTHB, (pa3a, IEepUOI W TIp.
Paznmkara Tyk e B crnenuduunara paboTa ChC 3BYKOBH 00pasi,
BbB BB3MOXKHOCTTA 3a NpeoOpa3dyBaHe Ha H3XOMHHTE CIEMEHTH
(manHm). B chums U3TOYHMK ca JaJeHH Ba BUAa IpeoOpaszyBaHus:

mpancmymayua — W3MEHs CIIGKTPAJIHUS CbCTaB, YECTOTHHTE,
TeMOpaJHUTE M  BpPEMEBH  MapaMeTpH Ha  3BYYEHETO;
mpauncpopmayua — BKIIOYBA M3MEHEHHS Ha  Pa3lIMYHUTE
IMHAMIYHHA HUBA Ha 3ByKa [4:24]. [lo TakbB HAYWH CHBKYITHOCTTA
OT  KOMIIO3MIMOHHM  NPHHLIMWIM, [pudoMH, TOI0Op |
npeobOpasyBaHe Ha 3BYKOBHs MaTepHall BOJAT O 3aMYaBaHETO Ha
SCHUTE TPaHUIM MEXAYy KOHKpPETHara, eJICKTpOHHaTa |

KOMl'lI'OT'praTa Mysmca nuru 066111/11-[;1133. B T. H. ,,eHeKTpOHKyCTH'—[Ha
My3uka“ [6:515].

4. 3aknrouenue

CbBpeMEHHHUTE MHOTO(YHKIMOHAIHM IPOTPaMU 32 Ch3JaBaHEe
U pEIaKTHpaHe Ha MY3WKa JaBaT HOBH, I0-JOOpH BB3MOXHOCTH
(koMmpecupaHe, pa3TsAraHe Ha 3BYKOBHS MOJEJN, pasJielsiHe U
ClIeNBaHE Ha CEMIUIM, aMIUIUTYAHO-YECTOTHH KOPEKUHH U
MPOCTPAHCTBEHO-BpeMeBU 00paboTkH) 3a pabora B obimacTTa Ha
Mo TOOHH KaHPOBE.

JIMTUTAHUAT apaH)XUMEHT € TBOPYECKH IPOLEC, 3a YHATO
peanu3ands ~— MoraT  jga  ObJaT  HW3MOJ3BaHH  PA3MYHU
KOMIO3UIMOHHK moxBaTH. [5] OcBen pabora Hax MIDI-mpoekr,
TaKbB BUJ apaH)XXUMEHT MOXe 11a ObJie U3rpaJieH U CbC CPEaCTBaTa
Ha cemruiepHara texuonorusi. Cakewalk SONAR e nporpama ot
TaKbB THUIl U J1aBa Bb3MOXKHOCT 3a paboTa C ayAHMO-IIPOTOKOJ U B
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YaCTHOCT — Cbh3[JaBaHEe Ha CEMIUICPHH KOMITO3HIMU: OCHOBHHUTE
NapTUH Ha AWTUTAIHUS apamKHMEHT MOrar Ja ObJaT Ch3JaleHd
CbC CeMIUIM W JymoBe. II03HABAaHETO M H3IMOJ3BAHETO HA Ta3u
TEXHOJIOTHS € MPEIIIOCTaBKa He CaMo 3a KaueCTBEeH ydeOeH mporec
npu auciuruimHara ,,Aynio u MIDI-texHonorun B My3ukara“, HO
U 3a (OPMHUPAHETO Ha aKTyallHA TUTHUTAIHA KOMIICTCHTHOCT Ha
[TOATOTBSHMUTE CIIEI[UATMCTH.
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1. Ys00
JlHec, HE3aBHCHMO OT  pPa3NIU4YHOTO  JeUHMpaHEe Ha
CHBPEMEHHOTO o01ecTBo - rJ100aIHo o011ecTBo,

HOCTHHJIyCTPHAIHO 00ILIecTBO, NHPOPMAIIMOHHA €M0Xa U JIp. — €
0e3CropHO, 4Ye JKMBEEM B CBETa Ha MEAWWUTE, NIPH BCE IIOBEYE
pa3mmpsBalia ce CHCTeMa Ha MaCOBH KOMYHHKAI[HH.

EnuH OT BaKHMTE WHOBaIMOHHU NpOIECH B CHCTeMara Ha
CBBPEMEHHOTO 00pa3oBaHHE € pa3paboTBaHe HA MPUOPUTETHH
HaIpaBJIeHUs B 001acTTa HAa HOBUTE MHG)OPMAIIMOHHU M JUTHTATHU
TEXHOJIOTUH, CBBP3aHU C OpPraHU3aLsiATa Ha Mpoleca Ha 00yueHHeE.
3amoTo JHEC, B CHBPEMEHHOTO MH(GOPMALMOHHO U JAWUTUTAIHO
00IIecTBO, W CBHBPEMEHHOTO OOpa3oBaHHE HEe OW MOIIO Ja ce
peanmsupa 0e3  M3MON3BaHETO Ha  MHQOPMAIMOHHHTE W
KOMYHHKAI[HOHHH TEXHOJIOTUH U HEOOXOANMHUTE 32 TOBA ChOTBETHU
KOMIIETeHTHOCTH U KynTypa. U B EBponelickara pedepeHTHa paMka
ca apryMEHTHUPAaHH CBBPEMEHHUTE, aJCKBaTHM Ha  COIMO-
MKOHOMHYECKaTa M KyITypHa Cpefa H3HCKBAHUS, KakKTO
cnenupuyHA 3a CIEHHAINCTHTE HA ONpeAeieHa MpodecuoHarHa
MO3UINS, TaKa M 3a BCEKH YOBEK, HE3aBHCUMO OT mpodecus u
KapuepHO pa3BuTHe (KIIOYOBHM KOMMeTeHuuun). Y  HoBuTe
CTpaTeTHYECKUTE JOKyMEHTH 3a Yyd4eHe TMpe3 MLeNus KHUBOT
(dopMyIHpaT 3aABIDKUTETHE 0CEM KIIFOYOBH KOMITETEHIINH. Benakn
Te, obade, HEM3MEHHO ca CBBP3aHH C (QYHKIHOHHPAaHETO UM B
ChBPEMEHHOTO MEJIMIHO 00IIECTBO.

T'oToBHOCTTA Ha y4uTeNns 1Mo My3uka jJa € ,,B Kpak™ C TakaBa
oO0IecTBeHa MOPBHYKA, Ja OTTOBOPH HA TE3M HOBH HM3HCKBAHUS €
CBbp3aHa C BHCOKO HHBO Ha CHeOU)UIHM MpPEIMETHU
KOMIIETEHTHOCTH, HO HEM30€KHO ,,00arpeHH ¢ M3UCKBAaHHATA Ha
MeAna-o0MIeCTBOTO W TpHIekKamaTa W MeJHaKyinTypa. 3aToBa
OYeBH/IHA € TEHJCHIMATA 33 IOCTOSIHHO YCHBBPIICHCTBaHE Ha
TEXHOJIOTMUTE BBB  BHCHIETO O0Opa3oBaHWe, CBBP3aHH C
(dbopMHpaHETO M Pa3BHTHETO HA CHOCOOHOCTH HA JIMYHOCTTA Ha
CTyIeHTa KBbM BB3IIPUEMaHe, IpepadOTBaHE M MperaBaHe Ha
3ByKOBa M BH3yadHa MH(popManus. B Ta3zm Bpb3ka, HeoOXoamMO
YCJIOBHE 3a Pa3BUTHETO Ha Mpo(eCHOHATHATA ITOJrOTOBKA B €Tama
Ha MY3HMKaJIHO-TIEJarOTHYecKo 0o0pa3oBaHUE ce SBSBA HMEHHO
ayAnOBU3yallHaTa KyITypa Ha CTYICHTHUTE.

2. Cougnocm Ha u3ciedsanemo

Aynnosu3yanHara Kyirypa (AK) Ha muaHOCTTa € mpencraBeHa
pa3HO3HAYHO ¥ HEEAWHHO B CBhBPEMCHHAaTa XyMaHHUTapHa
JUTepaTypa ¢miocodus,  KynITypoJOTus,  COLMOJOTHSA,
THICUXOJIOTHS, MeJaroruka. IIpou3THuYa OT TOBa, 4e ce fABfBa Ce
MHOTOACIIeKTHA W  MHOTOIUIAHOBA KaTeropus-Tlpouec H  ce
pasriexaa KakTo 10 OTHOIIEHHE Ha KyJITypaTa Ha JIMYHOCTTA, TaKa
M OT TIJefHa TOYKAa Ha pa3iM4YHM CHUCTEMH Ha OOpa3oBaHMUe.
OCHOBHO cCe pa3MiiekJa Karo BakKHA CBCTAaBIIBAIlA dYacT OT
MeIaKyITypara.
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3a u3sCHABaHE Ha W3CNeBaHaTa MpobieMaTHka ce JIepUHUpAT
CICMHUTE CTPYKTYPOONPEIACISIIIA W CHIMHOCTHH KAaTErOPUH U
HOHSTHS: AyJNHO0, BU3HS, MEIHS.

Aymuo (audio) e 3Byk, 3BykoB. M3mos3Ba ce KakTo OTJEIHO,
Taka M KaTO 9acT OT CBhCTaBHA IyMa — 3a CIOBOCHYCTAHHSI,
CBBP3aHH ChC 3BYK. B crienuanmMsnpanara ChbBpeMEeHHA JIUTEpaTypa
ce ompelensl Karo 3alicaH B XapUIMCKa HA KOMIIOThpPA MM Ha
JIMTUTANICH HOCHTEN , KB 3ByK. [1:12] Ayaunoreker (audio text) ot
MO3UIMATA HA MEIUAKYITypaTa € ChoOleHne, HHpOpMAIHs,
M3JI0’KEHO B Pa3INYHH )KaHPOBE 1 BHIOBE ayIHOBH3yaleH IPOIYKT,
Hpe/Ha3HAYeH 32 CIIyXOBO BB3IPHATHE OT ayautopust. [6:12]

Busust (nar. Visio, aHri. Vvision) ce ompenesns Karo 3peHHE,
BIKHaHe. BBB BpB3Ka C H3CIEOBAHETO € U30OPAJICEHUENO OT
TENECBU3HOHHMS. WJIM KOMITIOTBPHHS €KpaH, OT €KpaHa Ha
cMapTdoHa Wik TableTa; Wik BhoOLIE OT HAKAKBB €KpaH, Ha KOHTO
ce mpoektupa obpas. [12]

Menust — ot nar. medius, € MOCPeHUK, HELIO/HIKOH MEXIY. ..
B acmexra Ha craTHsATa € CPEACTBO 3a MPEHOC Ha BCHUKH BHAOBE
uHpOpMAIMA, 338 H3pa3sBaHE HA MHEHHE — [HMCMEHa, YCTHa,
IMTHTANHA, yeb; CPEICTBO 3a OCBEIOMSIBAHE — BECTHHK, KHHO,
TEJNEBU3Ms, paano, Ownbopn, TenedoH, MHTEpHET W Op. [12]; 3a
Ch3l@BaHE, 3alUC, KONHPaHe, THPWKHUPAHE, CHhXPaHABAHE,
pasnpocTpaHsiBane, BB3NPUEMaHe Ha uHpOpMalusa U oOMeHa i
MEXIy CyOeKkTa (aBTOp Ha MeIUaTeKkcTa) U o0eKkTa (ayauTopusi).

[6:24] Menuss ca BCHYKM KOMYHHKAIIMOHHM KaHaJId 3a
pasnpocTpaHeHWe Ha HOBWHH, 3a0aBleHHe, NaHHW, PEKJIAMHU
ChOOIICHUS, TPOM3BENCHUS HA H3KYCTBOTO H Jp.; cpela 3a
pasnpocTpaHeHWe HA  pa3MYHU  JaHHH — OKUTEHCKH W
XYHO)KECTBCHH. BumoBeTre Memum OT Ta3W TIJIEHA TOYKA ca:
pekiamMHu, epupHH, UMGPOBH, XUIEPMEIHH, 33  MacoBa
KOMYHMKAILlUsI, MYJTHMEIUMH, MedyaTHH, couuanHd. OT Jpyra

rJieHa TOYKa MOKE [Ia CE Pa3riIeKa KaTo BHI HOCHUTEI, Ha KOUTO ¢
ChXpaHeHa HH(POPMAIMsI: MarHUTHA MEIUs — JUCKETH, IUCKOBE,
JICHTH; ONTHYHA MEOHUs — MHUKPOGHIM, MHUKPOQHII, MarHUTHO-
ontuuna — CD, DVD u gp. [10]

AK e HOBaTa KOMYHHKATHBHA MapagurMa B HHOOPMAIIMOHHOTO
o0rmIecTBo CBETa WM Ha EJEKTPOHHHUTE KHHTH, BECTHHIUTE,
KuHeMaTorpadusaTa, pagroTo, TEJICBH3HATA, MHTEPHET-PECYPCHUTE,
CD, DVD, cMapT-TeXHOJOTHUTE U JIp., JOIIbJIBAIIA TPATUINOHHUTE
¢dopmun Ha oOmyBaHe MeXIy Xopara KyJITypaTa Ha
HEMOCPEeICTBEHOTO  OOIlyBaHe M NHUCMEHaTa  KyJATypa.
Xapakrepuszupa ce€ CbC cucmema OT €TalHO pa3BUTHE Ha
JUYHOCTTA, CIIOCOOHA Ja BB3IpHEMa, aHAIM3HMpa, OICHSABA
ayouogusyaien meouamexkcm, Na C¢ 3aHHNMaBa C ayAHOBH3YalTHO
MEIMATBOPYECTBO, Jla YCBOsIBA HOBU 3HaHHWA B oOiacTra Ha
MeIMUTe W Ja ce GopMupa B mpoleca Ha MeAnaoOpa3oBaHUETO
[5:33-38]. AK e cnocoé 3a dukcanys U TpaHIalys Ha KyJITypHA
uHpOpMaIKs B ChbBPEMEHHOTO OOIIECTBO, KOSITO € ajlTepHATHBA Ha
NpeAMIIHATa TOCIOJCTBAIla BEpOATHO-IMCMEHa KOMYHHUKAIHA.
[7:46] AK e akTuMBeH y4YacTHHK B Ipoueca Ha (QopMupaHe Ha
NIO0ATHOTO HWH(POPMAIIOHHO OOIIECTBO M CBBP3aHOTO C TOBa
,,JUIAHETapHO  MUCJICHE.
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Bpuranckusar meana-nemaror K. Basenrer [8] xapakrepusupa
IIECT KJIIOUOBH IOHATHUS, OCUTYPSIBALIN Pa3HOOOXBATHO BIKIAHE 3a
AK: menuiiHa areHius — W3TOYHMK Ha MeAMiiHa HH(pOpMAIus;
KaTeropuM MEAWM; MEIMiiHa TEXHOJOTHs; €3MK Ha MEIUHTE;
ayANTOpHsI Ha MEIUHTE; MEIWiiHa perpe3eHTalns/TIPEOCMHCIITHE.
JI. Macrepman u P. KroGeii [9:15-68] cebp3Bat AK ¢ pazbupanero
W IIEHHOCTHOTO OTHOIIEHHE 3a TOBA KaK M 3alll0 ayANOBU3YaJTHUTE
MeIUH OTpa3siBaT OOIIECTBOTO M Xopara 4pe3 ayANOBU3YaHHTE
CpEICTBa, KaKTO U C aHAJIUTUYECKHUTE CIIOCOOHOCTH M KPUTHYECKO
MHCIIeHe Ha o0ydaBaHMUTE 110 OTHOIUCHHE Ha ayJMOBH3YaJIHHTE
HPOIYKTH, Bb3MOXKHO IIPH 3a/(bIOOYEHOTO O3HABaHE Ha €3MKa Ha
CHBPEMEHHHTE CPEICTBA 32 KOMyHHUKauus. [4]

B koHTekcTa Ha H3CleaBaHaTa NpoOieMaTHKa ce Hajara
KOHKpETH3UpaHe W Ha IOHATHETO ,,ayIHOBH3yaJHA My3UKaJHa
nHbopMaImA‘: My3WKaIHa HHpopManysi, (YHKIHOHHMpama B
cdepara Ha ayJUOBH3yaTHUTE KaHAJIH 32 KOMYHHKAIUSI — €KPaHHU
W3KYCTBA, WHTEPHET, MYyJITUMeIMs. Tg € MeamaTtekcT WiIn
XYJIO)KECTBEH ayJMOBH3YaJIeH TEKCT, UMAIL TIPSIKO OTHOILIEHHE KbM
MY3HMKaJJHOTO ~ M3KYCTBO. B XyJnokecTBeHaTa TeOpHs Ha
MeIuaoOpa3oBaHUETO TO3HM BUA HHGOPMALMS ce Pasriiexa KaTto
,,MHOTOKaHaJIHa KOMYHHUKAaTHBHa XyJ0)KECTBEHO-00pa3Ha cucrema‘
[3:100]. 3a amexkBaTHOTO BB3NPHEMAHE W  OIEH’IBaHE Ha
ayJIMoBM3yallHa ~ My3UWKaliHa uWHpopManms €  HeoOXOIUMO
o0yuJaBaHWTE J]a yCBOST €3UKa Ha ayIHOBH3HAIHATa HH(OPMALIKS.

AHanu3upaHata JTepatypa, 3a IeIHTe Ha HAacTOSIIOTO
H3cieBaHe, M03BoJsABa Aa ce aepurupa AK kato chBKYMHOCT OT
MaTepUalHM W MHTENCKTYaJHH LEHHOCTHH B o0jacTra Ha
aynuoBu3yanHuTe Meaud. I1o oTHOLIEHHE Ha CTyJEHTHUTE, ObACIIH
My3uKanHH menarosd, AK e cucremMa OT HHMBa Ha pa3BHTHE Ha
JUYHOCTTA WM, CIIOCOOHA Ja BB3NpHEMa, aHAIM3Mpa, OICHSIBA
ayJANOBU3YyaJleH MY3HMKaJleH MeJMaTeKCcT; Ja ce 3aHuMaBa C
ayZNOBU3YyaJTHO MY3HMKAJIHO MEINaTBOPYECTBO — B pPaMKUTE Ha
M3MCKBAHUATA Ha MpoQecHsTa; 1a pa3BHUBa CBOUTE 3HAHUS, YMEHHUS
1 KOMIIETEHTHOCTH B Ta3H 00JacT.

3. Pesynmamu u ouckycus

B cbBpemeHHaTa npodecHoHaNIHa MOATOTOBKAa Ha MYy3HMKaHTa-
nemaror AK e egHa oT yHUBepCaJHUTE OCHOBM Ha HeromaTa
My3WKamHa Kyarypa. Ilpm m3ydaBaHeTO Ha BBIPEIIHUTE W
BBHIIHUTE N 3aKOHOMEPHOCTH ¥ TIPOSBICHUS B IEarOrMYeCKHs
mporec € HeoOXOAUMO ChOOpassBaHe ChC CHEeNU(pHUKAaTa Ha
MY3HKaJIHOTO HU3KYCTBO, XYIOXXECTBEHATa KYNTYypa, My3HUKaJIHOTO
oOpazoBanue. SIBgBaiiku ce pesynaraT oOT 0OmOTO |
npoeCHOHATHOTO My3HKaJHO oOpa3oBaHWe U mpodecroHanHa
coumanm3auusi, AK Ha cTyzaeHTa npeanoara HaIM4ue Ha:

>  3HaHWA, YMEHHS M KOMIIETEHTHOCTH B cdepara Ha
ayAuoBU3yallHaTa KOMYHUKAIMsi 3a BB3IpHEMaHe, aHAJM3,
UHTEpIpeTanyss W OIeHKa OT TNpopecHOHAaTHA MO3WIMSA Ha
ayAnOBU3yallHa My3WKaJIHAa MH()OpPMAIVs, JOCTBIHA B EIEKTPOHEH
U aururtaieH ¢opmat (0T TeNeBH3MS, KOMITIOTBP, HHTEPHET — KaTo
3BYK, KaTo 00pa3 — NHCMEH, KHHeMaTorpauyeH, aHHMMAaIHOHEH,

MYJITHME/UECH);

»  cmenMpUYHO MHCIEHE — ayJAMOBU3YATHO MY3HKAIHO
MHCIICHE;

»  TEXHOJOTHMYHA TOTOBHOCT 3a OOpABEHE M AKTyallM3allus

Ha BB3MOXKHOCTHTE B pa3MYHM CHUTyallud Ha cCrenupuyHa
npodecroHagHa JeHHOCT;

»  CHOCOOHOCT 32 KOMIETEHTHO HM3IIOJI3BaHE, TPAHCIUPAHE B
JEeTCKa M YYeHHYecKa ayIuTopHs M cpeda, 3a (opMupane y
MOApACTBAINTE HA CTUYHO OTHOUICHWE KbM BB3IPHEMAHUTE
MY3HUKaJIHU SBICHHS.

AK Ha cTyaeHTa € MHOTOChCTaBHa IO CBOSITA CBIIHOCT,
HpE/ICTABIISIBALIA CHBKYITHOCT OT CJIEJHUTE IIPU3HALM: JIHYHOCTHEH,
MHTEJIEKTyaTHO-TI03HABATEIICH, €MOIIMOHAJHO-OL[CHBYEH,
JEUCTBEHO-TIPAKTUYECKH. 3a M3SCHSIBAHETO MM C€ W3I0JI3BaT
CIIeTHATE nBE Tpynu METOJOIOTHYECKH MOAXO/IN:
MICHXOJIOTOTIeIar OTHIECKH COIMOKYNTYPeH, HHTETPAaTHBHO-
[EHHOCTEH, JIMYHOCTHO-OPHEHTUPAH, aKCHOJIOTHIECKH, KPEaTHBEH
U Jp.; CHennuIHM, Kacaelld HEMOCPEACTBEHO MY3HKAITHOTO
oOpazoBanne W o0OOpa3oBaHMETO B o0NacTTa Ha KyaTypaTa |
U3KYCTBOTO BHOOIIE — MHTOHAIMOHEH, HaIIPUMeD.
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JIMIHOCTHO-3HAYNMHST IpU3HAK Ha AK Ha CTYACHTHUTE CC€
u3passBa B yCTOI\/‘I‘II/IBI/I HOTpC6HOCTI/I, MOTHBH Ha IIOBCACHUC H

JIeHHOCT, LICHHOCTHA OPHUCHTALNS B €MOILIMOHAJIHO-
HMHTEICKTYAIHOTO B3alMOJICHCTBUE [ ayAMOBH3yaJIHHATA
MYy3HUKaJIHa uHpOpMAITHS. [To3HaBaTeTHO-UHTENEKTYaTHUST

IIPpU3HAK CC IMPOABABA B KOMILUJICKCA OT CIICHUAJIHHU U CHCL[I/I(I)PI‘{HI/I
3HAaHUs, YMEHHS M KOMIIETEHTHOCTH (M3pa3HU CpeiacTBa Ha
My3HUKaTa B ayAHOBU3YAJIHUTE i INPOSABJICHUS, BKJI. U B €KPAHHUTE
HM3KYCTBAa; CIenu(HKa M OCOOCHOCTH Ha Ta3W ayAMOBU3yallHA
nHpOpMaIWA; Ch3JaBaHE HA AayJUOBH3yalHH MPOAYKTH); B
HH()OPMHUPAHOCT 3a ayJHOBH3YaITHU IPOU3BECHNS, TBOPUECTBO Ha
KOMITO3UTOpPH, apTHCTH H JAp., KaKTO U CPEACTBA 3a CH3IaBAHETO
nM. EMonnoHanHo-0LeHbYHMAT KOMIIOHEHT BKJIIOUBA CIIOCOOHOCTH
Ha JMYHOCTTa Ha CTyJIE€HTa B o0OlacTTa Ha MY3HKaJHO-
XyJI0KECTBEHOTO BB3NPHUATHE, EMOLUOHATHOTO MNPEKHUBABAHE U
OILIEHKA Ha ayIMOBU3YaAITHU apre-(akTu. JeltHocTHO-
MPAKTUYECKUAT MPU3HAK CE KOHKPETH3HPAa ChC CaMOOOpa3oBaHHE
Yype3 CpeicTBaTa Ha ayJHoOBH3yalHaTa HH(OpPMAIMs, YMEHUS H
KOMIIETEHTHOCTH 3a H3IION3BaHE Ha JaJeHHs BUI HHpOpManmus B
npodecHOoHATHO-TIeJarOrnIecKaTa AHHOCT.

OcHoBHa B c¢epara Ha 00pa30BaHHETO HAa MY3UKAJIHUTE
HEJaro3u € JIMYHOCTHO-OPHEHTHPAHATa TEXHOJIOTUS 3a (opMupaHe
Ha AK. Peammsupa ce B cTpykTypaTa Ha BCHYKH 0a30BH,
HnpoGUINpaI M CHENHATHH AUCLUUIUIMHY, Kacaelld MY3HKaIHO-
TEOpeTHYHaTa, My3HKaIHO-MHCTpyMEHTalHaTa ¥ MpaKTHYecKa
MNOATOTOBKA Ha CTyAEHTUTE. METOMOJIOTMYeCKH OpHEHTHP Ha
TEXHOJIOTHATA € AUYHOCMHUAM NOOX00 — PA3TIIexk/a INIHOCTTa Ha
CTYJIEHTa KaTo LIl Ha 0Opa3oBaTEIHUs IIPOLEC; IPU OTYMTAHE HA
JEHHOCTHOTO TBOPYECKO HAYalo, YHHKAIHOCTTA, HHTEIEKTyallHaTa
cB00O/Ia Ha YOBEK KaTO CyOEKT, HOCHTEN Ha JKU3HEHA IO3HLUS, Ha
CIOCOOHOCT 3a caMopa3BUTHE. BaxkeH nmoaxon e duanozuunocmma 6
06uwysanemo, OpraHU3UPaHO C IIOMOIITA HA HHTEPAKTUBHU METOIH
Ha oOyueHue. KpeamusHusam nooxoo ce pasriexaa KaTo NPUHIUI
Ha CTPYKTypHpaHE W H3CJIe[BAaHE Ha CHIIHOCTHO-KPEaTUBHUTE
MPOLIECH U SIBJICHNUS TIPH PEATM3UPAHETO Ha UJIEUTe Ha TBOpUYECKaTa
JMYHOCT XYIOXKECTBEH WHTEpPEC, TBOPYECKH CIOCOOHOCTH,
TBOpUecko u3pactBane. Coyuokyimyprusm nooxoo pasriexiaa
JUYHOCTTA B KOHTEKCTa Ha HEHHOCTO B3aMMOJEICTBHE B COLYMa H
KaTO HOCHUTEII Ha ONpeAeNneHa THII KynTypa. OpueHTHpaH € He caMo
[0 OTHOILICHHE HA IIPEJaBaHE Ha XXHU3HEH OIMT, a MO CKOPO KBbM
MOATOTOBKA HAa MIIQAUTE XOpa 3a CAMOCTOSTENHOCT B OBP30
TpaHchOpMUPAIOTO ce 00mecTBo. [7:42] [To3BosBa 1a c€ OTYUTAT
MEXaHH3MHUTE Ha B3aMMOOTHOIICHUS MEXAY JIMYHOCTTA, OTKPHTA 32
AKTHBEH JHAJIOT C IPENoJaBaTelId H ChbCTYACHTH 3a NpoOJIeMuTe Ha
ayANOBU3YATHUTE W3KeCTBA. [lefaroru4ecKoTo uUHmMepakmueHo
83aumooeticmsue Wrpae pois 3a TO3WTHBHOTO pas3BuTHe Ha AK
KyITypa — 3a IIEHHOCTHA ITO3WIMS Ha JMYHOCTTA, BB3IJIEAH B
cdepara Ha My3UKAITHOTO M3KYCTBO W SBIEHHATA OT ChBpPEMEHHATa
MYy3HUKalHa JeHCTBUTEIHOCT, 3a BH3ACHCTBHE Ha ayIHOBH3yaTHATa
nH(OPMAIHS BEPXY INIHOCTTA.

OcHoBeH cTpykTypoonpenens exemeHT B AK e och3HaBaHeTO
Ha OCHOBHHTE 3aKOHH W €3MK Ha MYy3HKaJHUTE MEIAHATeKCToBe. B
OCHOBaTa Ha XYIAO0XXCCTBCHOTO BB3NPUATHE Ha ayaudOBU3YyajlHATa
My3HKaJdHa MHGpOpPMAUWs € aHAIW3bT HA €3MKa M aBTOpCcKara
KOHIITIIIMS Ha ayAMOBU3YaHOTO Ipom3BeneHue. Ha Ta3m ocHoBa
Ce OCBINECTBSIBA [HAIOT, KOMYHHKAIWS, T.C. CBHIIPEKUBSIBAHE,
B3aNMOpa30MpaHe M B3aHMOBIMSHHAE MEXAY ayIHOBH3YaTHOTO
MpOM3BEICHNE U Bh3mpuemarius ro [2:20]. B To3u mporec ocHOBHU
3a KOMYHHKalusATa ca II03HaBaTCJIHO-OLUCHBbYHATA, JHUYHOCTHO-
OpUCHTHpaHaTa U UHTCpPaKTHBHATa q)yHKLll/II/I Ha KOMYHHKaluysATAa.
OTHeceHO KbM IpoOneMaTHKaTa M JIMYHOCTTa Ha CTYIEHTa
MoKa3Ba, 4e MPOTHYa TPOIeC Ha My3WKaHa KOMYHHKALUs, Ha
pa3MsHa Ha WH(OpPMAIMS M OILEHKaTa W MEXAy ayAHOBU3yaJlCH
apTe-(QakKT U BB3IPUEMAIIHs TO.

Texnomnorusra 3a ¢popmupane Ha AK Ha cTyneHTa-My3HKaJeH
Hearor ChAbPKa CIIEAHUTE CTPYKTYPHH €IEMEHTH:

+ IleneBu Omok — wen, 3amaun 3a Qopmupane Ha AK B
cdepara Ha My3UKaIHOTO 00pa30BaHuUE;

+  CpabpxareneH OJIOK — peajau3upaHe Ha ChIbPIKAHUETO
Ha My3HKaJHO-TIEAarOTHYECKOTO 00pa3oBaHHE upe3 JHMIHOCTHO-



3Ha4YUM, I03HABATEIHO-UHTEIEKTYaleH, €MOLMOHAIHO-OLEHBYECH,
JIeIHOCTHO-NIPAKTHYECKH KOMIIOHCHTH;

#+ [lpoumecyareH —  KOMIUIGKCHa  JHMAarHOCTHKAa 32
chopmupanoct Ha AK; popmu Ha paboTa — HUHTEPAaKTUBHHU 3aHITUS;
METOJY — aHAIN3 Ha ayIUOBH3YallHU apTe-(aKkTH U HHPOPMALUs U
JIp. TBOPUECKNU JEHHOCTH 3a Ch3JjaBaHe, pelaKTupaHe, ChXpaHsIBaHe
Ha CHIINTE.

Paborara 3a passutue Ha AK aprymenTHpa menta 3a pa3BUTHE
Ha MOTeHIMana Ha oOy4yaBaHWTe 3a (opmupaHe Ha crenudpuIHa
My3HMKaJlHA KyJITypa B YCJIOBHATa Ha HHTErPAIHO EIMHCTBO C
Hejaroruueckara u UH(POPMAIMOHHO-KOMYHHKATUBHA
npodecroHa Ha KyITypa Ha HOATOTBSHUTE CIICLHAIHCTH.

3agaunte 3a (¢QopMHpaHe Ha ayJHOBH3yalHAa My3HUKalHA
KyJTypa Ha CTyIEHTUTE ce JudepeHnupar B TpU OCHOBHU TPYIH —
oOpa3oBaTeslHH, pa3BHUBAlIM, akceosorndecku. OOpazoBaTeIHUTE
3aJ]a4M ce OTHACST JIO: YCBOSIBAaHE Ha KOMIUIEKCHH 3HAHMS, YMECHHS
U KOMIIETEHTHOCTH 32 ayJHMOBHM3yalHHs XYyJO0)XECTBEH €3MK U
(GYHKIMOHMpaHE HAa MY3MKJIHOTO H3KYCTBO B CHCTEMaTa Ha
ayIMOBU3YaJIHUTE CPEICTBA 32 KOMYHHKAIWs; 3a CBHIIHOCTTA Ha
CHBPEMEHHUTE AayJIHOBU3YaJHH TEXHOJOTMH M HWHOBAMOHHU
mpoIecH B cdepara HA My3MKAUIHOTO 00pa3oBaHHME W BBH3MHUTAHHE.
PasBuBammnTe 3amaum KacasT pa3BUTHE M YCHBBPIICHCTBaHE Ha
ayAMOBU3YyallHW BB3NPHUATHS Ha CTYIGHTHTE Ha OCHOBaTa Ha
ayauoBU3yallHaTa My3uKajgHa WH(poOpManus. AKcHoJorudecara
HACOUYCHOCT € CBbp3aHa ¢ ()opMUpaHE HA LICHHOCTHA OPUEHTALUs B
cepara Ha ayAHOBH3yalTHATA My3HKaJIHa HHOPMALHS; YCTOYMBA
MOTHBALMS 32 MY3HKAIHO-NEAArOrM4ecka JCHHOCT ¢ M3IOJI3BaHE
Ha ChBPEMCHHH ayIHOBHU3yaIHU apTe-(GakTu U HHPOpMALIUSL.

4. 3aknrouenue

Camo Ha Ta3u ocHOBa AK Ha cTyqeHTHTE — OBACIIN My3UKATHH
Telaro3y, Iie IO3BOJNM HM3TPaKTAaHETO MM KaTO CHBPEMEHHH,
aJIeKBaTHH Ha COIMO-KYITypHATa Cpella CHEeNUAINCTH; BB BpeMe,
KOTaTO Ce OCBIIECTBSABA CBOCOOPA3HO ,,yIBOSABaHE  HA KyJNTypHaTa
cpela, NpH KOSATO BCHYKU IMOCTIDKEHHS Ha My3HKajJHaTa KyJnTypa
HOJIy4aBaT MPEMMYIIECTBEHO ayAHOBH3yallHa H3pa)XK€HUE, KOEeTO
o0ycnaBsg BHCOKHMS KallallUTET, JIEKOTata M YOEeIUTENIHOCTTa Ha
BB3IPHATHATA, KOI'aTo JOMHHHUpAT PENpOAYKTHBHUTE
BB3MOXKHOCTH HaJ HPOIYKTHBHHTE; KOTATO € TOJsIMa CKOPOCTTa M
mUpoTaTa Ha TpaHCIMpAaHE M THPAXHpPaHe HAa My3HKAIHUTE
aynauoBu3yanHu apre-(aktH M mHpopMmanua. A ToBa IMO3BOJIBA
MY3UKaJHOTO H3KYCTBO Ja € COLMAIHO MacoBO M JIOCTBIIHO,
HIIMPOKOHACOYEHO M pazHooOpazHo. Camo mnpodecHoHamucTH C
BHCOKO pa3BuTa AK Iie OTrOBOPAT Ha NPEAN3BUKATECTBATA HA Ta3H
COLIMO-KYJITYpHAa Cpela, B YCIOBHATA Ha CBBPEMCHHOTO
HHPOPMAIIMOHHO 00IIECTBO.
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METOJAUKA 3A AHAJIN3 HA BAUHTEPECOBAHU CTPAHU B 1YBJIMUHU
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METHODOLOGY FOR STAKEHOLDER ANALYSIS APPLIED FOR PUBLIC PROJECTS
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Abstract: Stakeholder analysis is a managerial conception for organizational strategy and ethics arised in 80ths of 20th century. Its main
idea is that success of organizations depends on exactly managing relations with ““key people” who are directly or indirectly connected with
the organization. On this point of view question for stakeholder analysis is also very important for theory and practice of project
management. The aim of the paper is to improve known existed methods for alalysis stakeholders through proposing methodology for

stakeholder analysis in public projects.

Key words: stakeholder analysis, project management, public projects

1. Yeoo

AHamu3bT Ha 3aUHTEPECOBAHUTE CTPAHU IPEICTaBIIIBA
MEHM/DKBPCKA KOHIETIHS 33 OpraHU3allMOHHA CTPaTerus U €THKa,
Bb3HUKHana mnpe3 80-re romunu Ha 20 Bexk. B ocHoBara i e
CXBAll[AHETO, Y€ YCHEXbT HA €IHA OpraHW3alMs 3aBUCH OT
MPaBUIHOTO YNPABIECHHE M B3aMMOOTHOIIEHUS C KIIOYOBH TPYNH
X0pa, UMAalh MPSKO WIM KOCBEHO OTHOIIEHHWE KBbM JIEHHOCTTa .
[R.FreemanandR. Phillips, 2002; R. Mitchellatal, 1997].

VipaBiaeHHeTo Ha B3aMMOOTHOIICHHUSATA ChC
3aHHTEPECOBAHUTE CTPaHH € OT CBHIIECTBCHO 3HAYCHHE 32
MEHH/DKMBHTA Ha NPOCKTH. KpbrbT Ha 3aHHTEPECOBAHUTE CTPAHH U
TEXHUTE B3aMMOOTHOIUCHHS (OpMUpAT ONArONPUATHHS MK
HeOJIaronpusATeH KIMMaT Ha Cpelata, B KOATO ce MACHTH(HUIUPAT
U pealusupar NpoeKTHH uied. ChbIacHO BB3NpPHETaTa B TasM
yrpasieHcka obnact TepmuHosiords [Anapees, 2006; HaiixeHos,
2007, 2011; CranueBa, 2008 u ap.], saunmepecosana cmpana e
OmOoenHo uye Ui yeieea epyna 6 busHeca uiu pecuoHa (obnacm,
0b6wuna, opeanuzayusi u 0p.), KOUMo UMam noa3a om NPOeKma uiu
6 HAKAKGA cmenen uje 0vOam 3acecHamu Om U3NBLAHEHUemo u
pesyimamume na npoekma. Taxuea ca napmuvopume 6 npoexkmad,
ROOUSNbIHUMENY U QOCMASYUYU HA  CMOKU U YCIyeu,
noazgamenume, npeocmMasument Ha oowecmeeHocmma, meouume u
op.

Anamm3bT Ha 3aumHTepecoBanute crpaHu (3C) e
HeoOXOoMMM C 1el MpUBIMYaHETO UM ome Ha (a3sara
“uneHTHULIMpaHe HA Hies 3a npoekra”. [loasara ot TO3u aHanu3
ce o0yciaBs Npeau BCUYKO OT (pakTa, ue 1mo-KbcHO yacT oT 3C e
y4JacTBaT B IIOBeYeTO (ha3M Ha NPOCSKTHHS LUKBI M YCHEXHT Ha
HpoeKTa [0 TOoJsAMa CTEeNeH 3aBUCH OT TOBA, JOKOJKO ca
YIIOBJICTBOPEHH TEXHUTE OYaKBaHMS U BxAaHus. 3C nMa, KakTo B
nyOJIMYHUTE, Taka ¥ B OW3HEC MPOEKTHTE, HO GKCIEPTHHUAT ONHT
MoKa3Ba, ye aHanu3bT Ha 3C B MyONMYHHUTE MPOEKTH € OT MHOTO
CBILECTBEHO 3HAYCHUE M MMa IpeBec npen OusHec npoekture. ToBa
€ Taka, MOpaaud peAula NPHYMHH, NPOU3THYAIM Hai-Bede OT
crierUKaTa Ha MyOJIUYHUTE IPOCKTH:

1) nmyOnuyHHUTE TPOEKTH pelaBaT HpoOJIeMH M ca OT
noji3a Ha TOJNAM KpPBI XOpa, 3acAraT pelula HWHTEpecH -
MOJINTHYECKHU, Ha MECTHATa BJIACT, COLMAHHU U Jp.;

2) mocTa 4ecTo OT IJIe[HA TOYKa Ha CPOKa Ha U3ITbIIHEHUE
U pazMmepa Ha (MHAHCHpaHE ca CTPATETHYECKH IPOCKTH C TOJAM
pasMep Ha (UHaHCHpaHe, YHETO HEW3MbJIHEHHE OW JOBENO 10
HEeoOpaTHMH MOCIISUIN 32 LeJIH OOIINHH, 001aCTH U PETHOHH.

B Tasu Bpb3Kka, HeJqTa Ha JOKJIaJa € Ja ce pa3paboTH
YCBBBPILICHCTBAH MOAXOJA 3a aHanu3 Ha 3C npu naeHTUUIMpaHe
Ha wWaew 3a NyONWMYHM NPOEKTH. 3a MOCTUTaHe Ha Ienra e
HEOOXOIMMO 1 Ce pellenaT CIeHUTE 3aJa4u;
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(1) J[a ce npoyus W aHanu3Mpa OMUTA 3a AHAIHM3 Ha
3aMHTCPCCOBAHM  CTpaHM B 00jacTra  Ha
MEHHUKMBHTA Ha IPOCKTH.

Ia ce pa3paboTu MeTOMHKA 32 HACHTU(DHUIUPAHE HA
3C B myONMYHH TPOEKTH, HaATpakaalia Jocera

H3II0JI3BBAHUTC U3BCCTHU Ha HAC MCTOIHU.

@)

2. Pesynmamu u ouckycusn

2.1. U300p Ha MeTomosorus 3a uaeHTuduuupane Ha 3C B
NyO0JUYHH NPOEKTH.

WzectHo ¢ [AnapeeB 2006; Haiinenos, 2005, 2011; u
ap.], de OeHeHUIHEHTUTE W LEJEBUTE TIPYMH MO MPOEKTa ce
n36upar ot kpbra Ha 3C U cyOEKTHBHOTO UM BKJIIOYBAHE KpUE PHCK
OT HENpaBWIHO WICHTHQHIUpAHe WIN [OpPH H3KPHBSBaHE Ha
mporeca 1o IoAOMpaHe Ha HAEHTE 3a MPOEKTH. ToBa CTAaHOBHIIE
Hajlara HeoOXOAMMOCTTa Ja ce pa3padOTH IUNIOCTHA METOJOTIOTHS
3a uaeHTHUIMpane 1 ynpasieHue Ha 3C.

ITonacrosimieM ce npuiara ciepHata of0mia cxema 3a
unentudunupane Ha 3C 4pe3 aHKETHO MPOYYBAHE HA PETHOHAIHO
WM MECTHO paBHHMINE 1Mo cieauure Borpocu: [Haiinenos, 2005;
2011] Kou ca xonxpemnume npedcmasumenu na 3C 6 pezuona?
Kaxeo uckam O0a nocmucnam 6 pesuona u KAK8U ca MeXHume
ouaxeanus ? Cwvenaoam au ouaxeanusma na 3C ¢ yenume Ha
COYUATHO-UKOHOMUYECKO passumue Ha peauona? Modice au 0a 6voe
oyenen Koukpemuusm npuroc Ha ecaka 3C  KvMm npoyeca Ha
pazsumue Ha pecuona ? KOHKpETHWTE OTrOBOpH Ha TOPHHTE
BBIPOCH (GOpMHpAT cpenaTta 3a ChBNAJICHHE MEKIY PETHMOHATHHUTE
(mppXaBHH W OOLIMHCKM) I Ha pPAa3BUTHE W HMHTEPECUTE
(oyakBaHUATA) Ha LENEBUTE TPYMH, KOUTO TpsOBa na ObaaT
MOTHMBMPaHM 32 aKTHBHO y4YacTHE B Ipolleca 3a B3eMaHEe Ha
pelieHue 3a ues Ha IPOeKTa.

OCHOBHUSAT HEIOCTaThK Ha W3JIOXKEHHS IMO-TOPE MOIXOJ,
KOWTO € B3aMMCTBaH OT IIPAKTHKaTa Ha MICHTH(ULIUpPAHE HA HICU
na npoektu B EC (Partners for projects, 2002), e: 1) ue ce
npensikaa u3paborBaHe Ha mnpodun (Bmk Tabn2 mo-gony) Ha
BCcsika enHa uaeHTudumpana 3C, 2) He ce pa3paboTBa TMHAMHYCH
MoJiel Ha B3auMoOoTHoLIeHUs Mexy 3C, KakTo M yCTaHOBSIBaHE Ha
pasnIuYHU KaTteropud M MeToau 3a yuyactue Ha 3C; 3) Jlumcsa
CHMYJAIlMOHeH Mojel, upe3 koirto 3C ma Mmorar jma Bisi3aT B
“ecTecTBeHa poJIs” | J]a CIIOMEINIST CBOUTE BIDKAAHUS, HAMEPEHHS U
OYaKBaHMS, OTHOCHO O'BJICII] IPOEKT.

[Mo-mony e mpemioxkeHa METOAMKA, KOSTO HMa
NPETeHIMNUTE J1a YCHhBBPLUICHCTBA M3BECTHUTE JOCEra MOAXOIU 3a
aHamu3 Ha 3C B MEHUKMBHTA HA NMPOEKTH. 15 BKIIIOUBA CIECIHUTE
€JICMCHTH:



1. ITpunosxenne Ha MOAXOIAIl HAOOpP OT MHCTPYMEHTH H
TEXHHUKHU 3a TPELU3HO MACHTH(HUIMPAHE HA BCHYKH IOTCHIMAIHU
3C;

2. AHanu3 Ha BIUsHHMETO Ha Bcska 3C cmopen HeHHUTE
XapaKTePUCTHKN.

Te3u eeMEHTH Ha METOJMKA Ca H3BECTHH B JIMTEpaTypaTa
camu 110 ce0e cu M ca MpUIaraHy MOOT/CIHO B PA3IMYHH HAYYHH
00J1aCTH — Te/laroruKa 1 THIaKTHKa, OPraHU3aLHOHHO [OBEACHUE U
€THKa, CTPATEernyecKo IUIaHupaHe, MeauuuHa u ap. OG0CHOBKATa 3a
U300PBT HA TE3M EJIEMEHTH B TaKkaBa KOMOMHAIMS Ce KPUE MMEHHO
B LIMPOKUS O00XBaT Ha JUCLHUIUIMHATA MEHHDKMBHT Ha IIPOEKTH.
MeHH/UKMBHTBT Ha IIPOGKTH 3acsira IIPOEKTHO pellaBaHe Ha
MHOTr000pa3HU MPaKTHYECKU Ka3yCH OT MKOHOMUYECKO, COLUAIHO,
€KOJIOTUYHO, HAYYHO M JIP. €CTECTBO, KOETO JaBa OCHOBAaHHUE Ja Ce
npuiaraT pas3idyHd  KOMOWHAIMH OT WHTEPIAMCLHUIUIHHAPHU
HMHCTPYMEHTH M TEXHUKH 32 U3CJIe/(BaHe roBeeHneTo Ha 3C.

[IpenuMcTBOTO Ha MpEIOKEHATa METOMKA € 4e TS JjaBa
BB3MOKHOCT Jla CE MHUHHUMH3MpPA PHCKBT OT HEycIeX Ha JaJeH
mpoekt omie Ha ¢asu “uneHtuduuupane” u “mporpammpane’” Ha
MPOEKTHHS LMKBI M aKo Ce Hajlara Ja Ce IPHIOKH IOJXOJI]
KOPEKTHB Ha IUIaHUPAHUTE MPOEKTHU NEHHOCTH C LIeJ YCICHIIHOTO
UM peanu3upaHe.

2.2. HHcTpyMeHTH W TeXHHKHM 32 MHJeHTH(HIUpaHe Ha
3aHHTEePeCOBAHM CTPAHU

IMpeuioxeHUsAT Ha0Op OT MHCTPYMEHTH W TEXHHKH 32
unenTuduimpane Ha 3C BKIOUBa cinexanure crbnku (S1, S2, S3,
S4):

Sl S2: S3: S4:
Wnentudu- U3pabor- Usrpaxnane VYcrano-
nupane Ha 3C BaHE Ha Ha MoJel Ha BSIBAHE

npodmn B3aHMMO- Ha

Que. 1: Habop om uncmpymenmu u mexnuxu 3a uoeHmuguyupane u
ananu3z Ha 3C

* Hpebﬂoo/ceﬁume UHCMPpYMEeHmu u MmMexHuKu ca 63aumMcmeaHu om
PARTICIPANT’S WEBINAR WORKBOOK, stakeholder analysis,
http://www.cdc.gov/globalhealth/SMDP/

MeTOZ[I/IKaTa HU3UCKBA Ia CC CIlla3Ba BCiAKa €aHa CTHIIKA,
TaKa 4€ J1a UMa KOHKPETHHU PE3YJITaTU Ha U3XO0Jla U TE3U PE3YJITaTU
Ja ca 0a30BU JIaHHHU 3a ClIi€ABalus €rarl (CT’LHKa) 3a U3IIBJIHCHUC.

S1: BrItoYBa M3IBJIHEHHETO HA CIIEAHUTE IEHHOCTH:

Levinocm 1: Uzsacussane counocmma na nousmuemo 3C

Kpaiinusar pesyaratr ot neitHoct | e mpunoOuBaHe Ha
TEOPETHYHH TO3HAHMS 3a MOHATHIHUA anmapat — 3C, 1eneBa rpymna
T10 TIPOEKTa, OeHe(PUIIMCHT, JOCTAaBYHK HA YCIIYTa, YSI3BUMH TPYIIU H

Ap.

Hetinocm 2: Hoewmudpuyupane na wupox Kpve om
karouosu 3C no npoexma

Ipy Ta3u AEHHOCT PEe3yNTaThT € MPEIACTABSHE MOMMEHHO
Ha 3C B TabnuueH BU/ U OTpa3siBaHe Ha OCJICKKHU 32 BCEKU OT TSIX.

Taonuya 1: Cnucvk na uoenmupuyupanume 3C no npoekma

Hme benexkn

BEHE®UIIMEHTHA: Kou
MNOTEeHIMATHUTE OcHEe(UIIHESHTH?

ca

MOAKPEIIAIIN ITPOEKTA: Kou ca
JIMLATA, HOAKPEIISIIH IpoeKTa?

OIIOHEHTM: Kou ca ono"enrure?

OCUI'YPABAIIIA PECYPCH
(monopn): Kowu ca opranmusanuure, KOUTO
Il OCUTYPAT PECYPCH 3a M3IBJIHEHHETO
Ha mpoekrta?

3ACEI'HATHU CTPAHHU: Kou ca

CTpaHHTe, KOUTO MOrar Ja Obnar

3aCErHATH HETATUBHO OT MpOeKTa?
JAPYI'H

S2: Pazpa6orBane Ha mpodui Ha 3C

Ilpn Ta3m cremka ce W3MBJIHABAT 2 JeiHocTH: 1)
WzygaBane na pazmmunure 3C u paspaborBaHe Ha mpodmr u 2)
Tlonpexnane (knacupane) Ha 3C 10 MPUOPUTET HA BaXKHOCT.

Heiinocm _1:  H3zyuasane na 3C u

paspabomeane na npodu

pasiuvynume

Taonuya 2: Ipogun na écuuxu 3C no npoexma 6 Mmampuina
Gopma

3C1 3C2 3C3 | 3C.n
IIpodwnn na 3C
Pons B mpoekta
MortuBanus
OuakBaHUs U LEIHA
3HauMMOCT 3a yclexa Ha 3 2 5 1

TpoeKTa/ CTeNeH Ha
3amHTEepecoBaHocT (0T 1 10 5)*

Bb3moxHO HETaTHBHO
BB3JIEICTBHE BBPXY NIPOEKTA

Hauun, no xoiito mnaxHupa
Jla y4acTBa

Kaksa aie € JinyHara My
noJji3a OT IIPOCKTa
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* 1- MHOTO HHCKO (MMa T10-CKOPO XapakTep Ha HaliroxaTen); 2-
Hucko (3C e mpsko 3acernarta, HO HsAMa Kak Ja Bb3JeHCTBa); 3 —
CpemaHO (M3MBIHEHHETO Ha IPOEKTa € 4YacT OT CIY)KeOHUTe My
3agpokeHns); 4 — Bucoko (3C e OHMOHEHT ¢ BB3MOXHOCT 3a
HETaTHBHO BB3JeiicTBHE); 5- MHOTO BUCOKO (3C ¢ OeHeduIueHT mo
TIPOEKTa)

AcrnekTuTe, KOUTO ca mpenacraBeHu B npodmia Ha 3C ca
OpUMEPHH W CIOpeA crenu(puKara Ha KOHKPETHHS IMyOJIHYeH
MPOEKT Ce MO3BOJIsIBA MPO(PUIIBT Ja NPETHPIH U3MEHEHHE, KaTO Ce
J06ABAT OIlE ACTIEKTH, KOUTO TPsIOBA /1a CE OLCHSIT.

Heiinocm 2: [loopesicoane (knacuparne) na 3C  no
npuopumem Ha 8aiCHOCH

3C Ouxa MOriIM Ja ce MOAPeAsAT IO HPHOPUTETHOCT
CBITIACHO TSIXHATAa 3HAYMMOCT WM HMBO Ha BIIMSIHHE HA MPOEKTA,
OLICHeHH upe3 OaiHu omeHKH (Tabi.3). OneHkara e MpaBIIHO Jla ce
JaBa OT HE3aBHCHMH CKCIepTH pa0OTemy Ha pPErHOHAIHO
(OOLIMHCKO) HHBO, KOWTO IMO3HABAT B JETAilJIM CBHIIHOCTTa Ha



http://www.cdc.gov/globalhealth/SMDP/

HPOCKTHHSI NPoOJIEeM M MMAaT MHHAI OIMT B KOMYHHKALHATA W
pabotara ¢ uaentuduimpanute 3C.

Tabnuuya 3: [loopescoane na 3C no 3nauumocm u HU60 Ha
6v30elicmeue™

Hme HuBo Ha

NMPUOPUTETHOCT

Benedpuunentu

HOZ[erHS{IIII/I IIPOCKTa

OnoHeHTH

OcurypsBaiu
(monopm)

pecypcu

3acersaTu CTpaHu

Hpyru

* 3anouBa ce oT | (Half-HUCKO HMBO Ha MPHUOPUTETHOCT) U CE
crura 1o N (Hal-BHCOKO HUBO Ha MPHOPUTETHOCT), CHIJIACHO OpOst
unentuduimpanu 3C.

Wudopmarmsara or tabn. 3 nombiiBa M3rpajeHUst NPoQHiI Ha
Beska eqHa 3C, kaTo JaBa NpeJCTaBa 3a CTEHCHTA U Ha BIUSHUC
BBPXY U3IBIHEHUETO Ha IPOEKTA.

S3: l/lsrpamaﬂe MoaeJ Ha B3aUMOOTHOIUCHHUSI MEKIY
3C

Crpnka 3 u3McKBa 1a ce pa3paboOTH Auarpama Wid cxema,
KOATO Jla MOKa3Ba KaK MPOEKTHT U3IJIeK/a, OT IieHa Touka Ha 3C
U Jla Ce OTPa3iT TAXHUTE B3aUMOOTHOLICHHUS, BB3MOXKHOCTH 3a
KOMYHHUKAIUsI TIOMEX/Y UM ¥ CTEIEeHTa UM Ha BIMATEIHOCT BBPXY
mpoekra. Jlmarpamara ce pa3paboTBa Ha OCHOBHaTa JIOTHKA B
u3BecTHaTa 3a Haykara Jlmarpama wa Ben. Ts Om morma na
M3IJIEXKIA 110 IpUMepa MPeACTaBeH HO-0ITy:

IIpumep 3a
B3aUMOJICHCT

@Que. 2: [Juacpama na e3aumoomuouteruss mecoy 3C

*[onemunama Ha Kpbecoeeme noKaseda Kakea e cmenenma Ha
GaUsAHUE U Bb30elcmeue Ha 3aunmepecosanama cmpana 6vbpxy
npoekma

3a 1a ce pa3paboTu TakbB MOJICIN, B KOMTO Ja ce OTpas3sT
MO 3HAYUMOCT W HauWH Ha B3aumojeiictBue 3C e HeoOXOoauMO
MHOTO 33JBJI00OYCHO Jila CE I03HABAT W OTYHTAT ‘‘CKPUTHTE”
(JTaTEHTHU) ¥ OYAKBAaHUTE CTPAHH, C KOUTO MOTaT Jia Bb3JeHCTBAT
3C. ToBa ca Hali-Beue BJIACT, CHJIA, 3a€MaHa NMO3ULUSA, BJIMSIHHE U
ap. Mitchell R., Agle B., Wood D. wusnonssar u Jopa3BUBaT
MOHATHUATA “TaTeHTHH M “ovyakBaHW” 3C, KaTO MPaBAT CIECTHOTO
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pasrpaHu4aBaHe.

Jlatentnu 3C: 1. JlatentHu 3C - XapakTepHOTO 3a IIBPBUAT
Bua 3C e, ye Te MpUTEKaBaT 3aKOHOBA CHJIA 32 J]a OTCTOSBAT CBOUTE
HCKaHMs, HO T.KATO T€ HE ca [OMYyCKaHH [a y4acTBaT BBHB
B3EMAHETO HAa PHKOBOJIHH DEIICHHS, JOCTa YECTO TAXHATA CHIIA
ocraBa Heusmnoj3BaHa. OOWKHOBEHO TEXHUTE JEHCTBHS ca
NpPEJBUMMHU U Ca BCICICTBUC HA 3aCETHATUTE UM HWHTEPECH. 2.
IpennaznuBu 3C — 3amuTaBaT 3aKOHOBM HMHTEPECH, HO HSIMAT
CHJIaTa M BJIACTTa C KOSTO [ C€ MPOTHBOIMOCTABST U 13 IPOMEHST
[UIAHAPAHMST XOA Ha Tpoekra. ToBa ca MOOpPOBOJILH, 3aI[UTHH
opranuzanud U ap. 3. Tepcemu 3C — HAMAT cUila, HUTO 3aKOHOBO
OCHOBAaHHE 3a WHCKaHUATA CH, J0CTa 4YeCTO ca JOCaAHH C
MMOCTOSIHHUTE CH MCKAaHMS M HE MOTaT JIa Ca 3ariaxa 3a npoekTa. Te,
obaue chIo TpsiOBa Ja ce B3eMar mpeaBui mpu aHaigm3a Ha 3C,
T.KaTO MOTaT Jia BHECAT CMYT U OOBPKBaHE B KOMYHHKAIHUATA TIO
MPOCKTA.

Crnenpamure unenrudunupanu sunose 3C ca o4aKBaHHTe
3C. Te OuBar kareropmsupanu karo: 1) Jomunupamm 3C -
MPUTEXABaT CUJIA U 3aKOHOBO OCHOBAaHME, OTHOCHO HCKAaHMATA CH.
Morat fa NoBNUSSAT 3a W3MBIHEHHETO HA MPOEKTa MM Ja OKaXkaT
chIpoTuBa. TexHUTe Mo3uLUM TpAOBa Ja ce OTYUTAT U TO MHOTO
BHUMarenHo. ToBa ca TpeACTaBHTENM Ha OOIIMHCKH CBHBET,
OopmoBe Ha JUPEKTOPH, IIPEICTaBUTENN HAa 3aKOHOBH €KO
OpraHm3aluy U cIayxou, kpeguropu u ap. 2) Omacuu 3C — nmar
CHJIa M Ce XapaKTepHU3upaT C MOCTOSIHHOCT B MCKAaHHATA CH, HAMAT
3aKOHOBO OCHOBaHHe. ToBa ca, y4aCTHHIM B IIPOTECTH U CTAYKU H
Ip. B moBewero cimywaii TexHuTe AEHCTBUS Morar na chOOTHpAaT
M3TBIHEHUETO Ha MPOEKTa MIM Ja A0BeAaT Ao 3abaBsiHe. BaxHo e
Te ga ObAaT uAeHTUQUIMpPAaHM U Ja CE€ MpUiaraT YCHEIIHH
MOJUTUKU 3a TIAXHOTO HEyTpalu3upaHe, KOMTO Bede ca Jallu
pe3yaTaT B MHHAIU ITOJOOHU pean3upaHu NpoekTd. 3. 3HaYuMu
3C - HAMaT cuia ¥ BJIACT, HO UMaT 3aKOHOBO OCHOBAHUE U JOCTa
yecto gomuHupamure 3C TpsOBa ma BIs3aT B JUANOT € TIX U Ja
U3IBJIHAT 10 U3BECTHA CTEMEH HAKOM OT TSIXHUTE HCcKaHMs. ToBa ca
NPUPOJIO3ALIMTHA OpPraHM3allud M JAPYTM € €KO HAaCOYEHOCT,
00IIecTBeHH 3acCTBIIHULM, Tpaxaanu u aAp. 4. Onpenensium 3C —
MoOraT fJa ce OINpeAeNsAT KaTo JAOMHHHUpAIIH, HO T€ MPUTEXaBaT U
MIOCTOSIHHOCT B HMCKaHMATA CH. Te ca ¢ Hal-TOJMSIMO 3HAYeHHE 3a
ycmexa Ha TPOEKTa, 3al[0TO HMaT CWiIaTa JOpH Ja CBalsT
PBKOBOJICTBOTO Ha IiUla KOMIIAHUS, WHCTHTYIHS, IIPOEKTEH
YIIPaBIEHCKU €KUII U JIp.

IIpeaumcTBOTO Ha pa3pabOTBaHETO HA JuMarpaMa Ha
B3aMMOOTHOIIEHUATa Mexay 3C e, 4e TS BU3yanu3upa rpa@uyHo B
Hail-ibiieH  Bun  Bcuukd  3C W mpenacTtaBs B KakBH
B3aMMOOTHOILICHHS Ca €MH CHPSIMO JPYT U KaKBa € TAXHATa BIACT
u BiusHME. ToBa craBa KaTro ce B3eMarT NPEABHA AUCKYTHPAHUTE
I0-TOpe KaTeropuu JareHTHH W odakBaHu 3C. B nmarpamara Ha
B3aUMOOTHOUIEHHSTA, IPOEKTHT € BU3YaJM3UPaH KaTo TOJISIM KPET,
3C ca MmankuTe Kpbryera, H300pa3eHH BBTpE W BBH OT IPOEKTA,
KaTO TEXHHUAT Pa3nieH pa3Mep [0Ka3Ba CTENEHTa UM Ha BaKHOCT
U BIUSHHUE B IpoekTa. B3anmospu3kure Mexay 3C ca oTpaseHu ¢
npecuyany ce kpprose Ha 3C.

ITpaBUIHOTO M3MBJIHEHHE HA CTBIKA 3 € OT KIYOBO
3Ha4YCHME, 32 Jla MOXE Jia Ce IPeMHMHE KbM IIOCIeIHATa M Hai-
Ba)KHA CTBIIKA B KOSTO CE YCTAHOBSIBAT CTEIEHTAa M HAUYMHUTE Ha
yuactue Ha 3C B IpoeKTa.

S4: YcraHoBsiBaHe Ha KATeropuMm M HAYHHA 32
yuacrtue Ha 3C

Ha Ta3u nociesHa CThIKA C€ MOJAPEKIAT B CTHIOOBUICH
(am3xomsmy pex) kareropuute B Komto ydactBar 3C wu ce
uAeHTH(UIMPAT HAYMHUTE UM Ha ydacTue. B Tabn. 4 e mokasaHo
HarjeHo KaK ce M3BbPIIBa IpoIieca.



Tabnuya 4: [Ipumepno noopesxcoane na 3C 6 Huzxo0sauy peo u
cnopeo Kkamezopuume U HA4UHA HA y4acmue

Hmena 3C Hauns ma yTacrae

B macxomm | Coome— Kaacys- PyEx— — Cauoanesasa

wen, coopen | o = | Tapaase ame Ha | max HEIECTEO 3C 5 ol

awHOCTTA Ha | EEpop- s m o eran aa

LR T B MATTN me

poexTa) Ha yuacna
yrracTee o ey

Vipasarenes | x = x = =

ywam ma QI

Permoaammo

aTEaTIe”

M e x x x x =

memo 3a

mpasaeaEe

@ npoexTa)

OGmmaa x x =

I T—— x x x x =

T

Cpaxaams x

e [lpumepvm ce omuaca 3a nybauueH OOWUHCKU NPOEKM,
Kotimo xkanouoamemsa no OII “Pecuonanno pazeumue»

3AK/IIOYEHHUE

B 3axiroyeHre MOrar jia ce HalpaBsT CIEIHUTE U3BOIH U
HPENOpPbKU:

1. VYcranoBeHa € HeoOXoauMocT 3a oOoraTsBaHe
n3ydaBaHeto Ha 3C B YIOpaBIGHHETO HA IPOEKTH C IOBEYe
MUHTEPAaKTUBHM METOJM U TEXHUKH, KOETO IIe JOBele M0
TIOJIOXKUTEINIHA J0OaBeHa CTOMHOCT KBbM HPOEKTHTE ( @ IMEHHO Ype3
MHHUMU3UpaHEe Ha PHCKOBE CBBP3aHU C OKa3BaHE HA CHIPOTUBA OT
ctpana Ha 3C cpemy peamm3upaHe Ha TpOEKTHaTa WHed,
naeHTUUIMpaHe 1 U300p Ha Haif-moOpuTe M 000CHOBAHU HUJIEH 3a
MPOEKTH).

2. IlpennoxeHa € METOAMKA, KOSATO JaBa Bb3MOXKHOCT 3
HaJArpakJaHe Ha JOCEramHus onuT npu aHamms3 Ha 3C, upes: 1)
U3IIBJIHEHHE Ha JeTaiieH IUlaH (BKIIOYBAlLl YETHUPHM CTBIKH) 3a
unentudurpane Ha Ha-mmpok Kpbr oT 3C. Tst ce xapakrepusupa
C MIUPOK CIEKTHP OT M3IOI3BAaHM TEXHUKH 3a WACHTH(UIMpaHe Ha
3C, u3y4yaBaHe Ha TEXHUTEC MHAMBUIYAIHH YEPTH U BIVSHUETO MM
BBpXY HalllaTa MPOEKTHA HJesl.

4. Pazpaborenara Meronmuka 3a aHamm3 Ha 3C e
NpenHa3HadeHa Ja CIyXKH, KaKTO B TIPAKTHKATa B Pa3pabOTBaHETO
Ha MPOEKTH 3a PETHOHATHO M MECTHO pAa3BUTHE, Taka U B
oOyuynTeslHM MOAYIH mo ‘“‘YmpaieHHe Ha npoektd . HaydHusat
OpOAYKT € ampoOupaH cpel CTYA€HTH OT  CIENHAaTHOCT
“KommioTspHr Haykn” B OOy4YeHHETO WM N0 JHCIMIUIMHATA
“MEeHNIKMBHT Ha MPOCKTH’ KbM PyceHcku yHHBepcHTET ,,AHren
KbHues®.

HacrosmusaTr nokiaj € OTIpaBHA TOYKAa 3a MOCJIE/ABAlla
pabota, KbJETO Ype3 MPUIAraHeTo Ha MOAXOJIIIN HHTEPAKTHBHH U
JMHAMHYHM ~METOAM 1€ C€ TMpOoy4aT BB3MOXKHOCTUTE 32
HPHJIOKEHHE Ha POJIEBHTE MIPH, KaTO JUHAMHUYEH MHTEPAKTHBEH
METOJ 3a BoeHe Ha muckycus cpex 3C.
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Abstract: Domain name is important, informal business identifier which legal regulation is not codified, but acting under the conditions of
commercial custom. The practice requires it as a mandatory segment of e-commerce. The domain name is important for traders for many
reasons, some of which are the size of the audience, the representative functions and its practical significance, which is measured in
consumer and financial terms. Categorically the domain name is denotement without which the e-commerce is impracticable but as an object
of industrial property, it is subject of causal situations. By 2012, most of the known domain names are in Latin and those in Cyrillic are a
new trend. The following article analysis the challenge in front of the traders to use domain name in Cyrillic, with its positive and negative
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Domain name? is important, informal business identifier which
legal regulation is not codified, but acting under the conditions of
commercial custom. The practice requires it as a mandatory
segment of e-commerce. The domain name is important for traders
for many reasons, some of which are the size of the audience, the
representative functions and its practical significance, which is
measured in consumer and financial terms. The domain name is
denotement without which the e-commerce is impracticable but as
an object of industrial property, it is subject of causal situations?.
By 2012, most of the known domain names are in Latin and those in
Cyrillic are a new trend. The following article analysis the
challenge in front of the traders to use domain name in Cyrillic,
with its positive and negative trends.

Domain name in Cyrillic is a new phenomenon that has yet to be
legalized, legitimized in the business environment and will find
both proponents and opponents. The challenge for its use as a
business identifier is rooted not only in innovation, but also in some
economic indicators. This analysis will be focus on the market
within the Member States of the European Union. For the purpose
of objectivity and completeness of interpretation we consider that it
is appropriate to introduce the functional importance of the domain
name.

The technical content and the performed functions in
business practices are favoring domain name and define it as a
symbol of the globalized world. Along with its personalized and
differentiated functions, domain name leads to increased
competitiveness or seen in negative light - unfair business practices.
The last one indicates a broader customer segment and market
power. The presence of the trader or trademark on the Internet
through domain registration leads to expanding market segment of
customers, but also increases the risk of unauthorized intrusions.

! Domain name originated as a technical term which
relevance increases because of the massive use of the global
network. From a technical perspective, the domain name or
DNS (Domain Name System) is a verbal indication which
meets a digit combination in the network, the digit
combination identifies the connected computers on Internet.
There is a variety of definitions about this object of industrial
property; this paper will stick to the two main ones - of
ICANN and The law of Electronic Commerce. Official
documentation of the cited international organization refers
to a specific name, expressed through symbols designed to
identify the network of resources on Internet which location
is in a network database. In § 1, item 6 of Law of Electronic
Commerce we observe similar treatment, there is presented
the only legal definition adopted from Bulgarian law about
domain name, "alpha or alphanumeric identification of the
electronic address, allowing the identification of resources,
computer or group of computers on the Internet network
using a standard Internet protocol for data transmission.» .

2 The case law is full of cases which subject is the conflict
between domain name and trademark; internationally
offending act and form of unfair competition
cybersquatting.
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The use of a trademark as requested domain name could be a way to
do a pre-market research and a way informally the trademark to
establish itself among consumers before completion of the
registration procedure. Domain name is also used as a tool for
competitive advantage, part of a strategy for long-term business
success. The key function of the research object is the indicative
function which directly corresponds to its technical specifications.
Exactly this function is important for quick and easy access to the
trader and / or trademark and the type of offered services. Legal
registration of a trademark as a domain name would lead to a better
positioning, respectively wide range of users. The popular domain
is not only a means of advertising, but also virtual ad space, with
the potential to attract advertisers and generate profit. Taking into
account the availability of computer programs that are able to
ignore banner ads, domain name is a real communication channel.
There are already authors contend the thesis that PR is more
powerful than advertising in the context of trademark®. By analogy,
the domain name is a communication channel that is able to replace
advertising or it can be seen as Meta means of advertising”.

Taking into account the fact that Internet is defined as the
most significant technological breakthrough in the 90s of XX
century, it is inevitable that a big part of the business, the social
relationships are brought in cyberspace. In relation to the specific
topics - Domain name in Cyrillic and territorial limit - within the
European Union, the following paper will focus only on countries
using the Cyrillic alphabet on their territories. In order to make a
comparison in global plan we will present some summary statistics.

At present the number of potential users in the European
Union is small, but the trend is increasing and it has correlation with
the enlargement process of the EU. In connection with this feature
using the domain name in Cyrillic is challenging and risky®. In the
long run, we believe that it would become profitable investment,
considering the potential expansion of e-market and making

® Pencheva, |, Management and PR, Veliko Tarnovo, 2014

* Ries, Al, Laura Ries, 11 Immutable Laws of Internet
Branding, S., 2001

5 Cyrillic is the official script of around 300 million people
worldwide and is widespread in the countries of Belarus,
Bulgaria, Kyrgyzstan, Kazakhstan, Macedonia, Mongolia,
Republic of Chuvashia, Russia, Serbia and Ukraine/ see
more at
http://bg.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%
D0%B8%D0%BB%D0%B8%D1%86%D0%B0/ .Within the
European Union, Cyrillic is used in Bulgaria and the
associated member state of Serbia. Cyrillic script, however,
is understandable in general by Slavs, who write officially in
Latin, because of the common ancestry of languages -
representatives of the Indo-European language family. Of the
total 500 million population of the European Union, 67
million are of Slavic origin, which extends the range of users
of domain names in Cyrillic.
/http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=de
mo_gind&lang=en. By far the largest market is in Southeast
Europe and the former Soviet Central Asian Republics and
Mongolia, given population index.



http://bg.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D0%B8%D0%BB%D0%B8%D1%86%D0%B0/
http://bg.wikipedia.org/wiki/%D0%9A%D0%B8%D1%80%D0%B8%D0%BB%D0%B8%D1%86%D0%B0/
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_gind&lang=en
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_gind&lang=en

analogy with the so-called success strategy of “rebellious brand"®,

in our case we could call it "rebellious domain". Risk exists, but the
domain name in Cyrillic has several major advantages: innovation;
originality; diversity; it is a difficulty for cybersquatters of non-
Slavic origin, and those who do not deal with the Cyrillic alphabet;
easily memorized by the addressees-users, respectively it can be
search and find faster through the global network; opportunity to
minimize the unfair commercial practices; opportunity for creation
of the so-called private brands. Following the principle of
divergence and creating a "rebellious domain™ in Cyrillic, actually
follows the laws of nature i.e. ensures sustainability and viability. In
business the domain name in Cyrillic is analogous to the biological
law of cell division that results in a reproduction. Universalism /
convergent behavior would be routine choices which outcome is
subject to reliable forecast and market stability, but their temporal
boundaries are too short. We contend the thesis that sustainability is
related to building long-term strategy, risk and creativity, which the
domain name in Cyrillic has. Pursuing such a rebellious strategy
and outright would position sustainably for both the domain name
and the trademark which can be created. From the viewpoint of
management, this is appropriate response to the change in the
organization's environment, leading to high efficiency.

Evidenced by the report of the Target group on assessment
of progress in achieving Millennium Development Goals of the
United Nations in 2013 - "The Global Partnership for Development:
The Challenge We Face", there has been considerable growth in the
global number of subscriptions for access to cyberspace - from 220
million in 2005 to 696 million at the end of 2013, i.e. three times
more’. The rate of growth of Internet users in developing countries,
which includes Bulgaria, is fast - 65% of all consumers globally are
from these countries at the end of 2013, compared to 40% in 2005.
Within the European Union, according to Eurostat by the end of
2013, 75% of the population uses Internet, and more than 70%
looks for information about goods and services.® Those statistics
refers to and has a direct effect on another indicator - the share of e-
commerce, respectively the audience of domain names. E-
commerce of goods and services is preferred by 61% of users
throughout the European Union, noting the increase of 11%
compared to 2008°. Bulgaria occupies pre-last place with 22% e-
consuming, which is characterized as slow pace of trade.
Comparing the data for e-commerce of households having access to
the global network in our country in 2013, the households were
54%, it can be said that almost half of them are e-users, which in a
local aspect is a positive growth trend of e-commerce, respectively
growth of audience domain names™°.

Exactly the technical function, which is performed by the
domain name, introduces the domain name to consumers. E-
commerce, e-government develops and implements its other
features, which make it an undisputed leader of the virtual
environment. The above theses reason its role as a new industrial
property, competing the traditional objects, and compared to some
of them it reaches collisional relations. Undoubtedly, it has been
found that the share of e-commerce is growing at a rapid pace,

¢ Emblem of the rebellious brand is the American beer Stone
Brewing, production of which began in 1996 in the small
brewery Stone.

7

http://www.un.org/ru/millenniumgoals/GAP_Report 2013.p
df
8

http://epp.eurostat.ec.europa.eu/statistics_explained/index.ph
p/Internet_use_statistics - _individuals
9

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=isoc
r bltl2 i&lang=en
10

http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=isoc
r_iacc_h&lang=en
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which accelerates in terms of the domain names. Surely the Cyrillic
alphabet in electronic format is a challenge that has its positive
sides advocated in the present text as a strategic plan for the
business sector. Business identifiers in Cyrillic also suffer from
drawbacks such as the rapid spread of negative information, unfair
competition, which catalysts are the missing legislation and
collision domain name-trademark. The analysis so far indicates
more perspectives from which, we believe, can benefit traders
familiar with the Cyrillic alphabet, in particular Bulgarian
entrepreneurs. Traders familiar with the Cyrillic alphabet can be
able to provide themselves positioning of e-market within the
European Union and among significant number of users beyond.
Exactly this is another advantage of domain name in Cyrillic.

In twenty-first century the domain name is undoubtedly a
compulsory element of online and offline strategies, means of
development of e-marketing and foundation of e-business.
Considering the presence of competing scripts - Cyrillic and Latin,
respectively the presence of users who use them, the establishment
of a new type of domain names - new gTLD in Cyrillic, is a matter
of time. Certainly due to them the scale of the electronic
environment will be expanded, management efficiency will be
increased and added economic value will be generated. The direct
economic effects will lead indirectly to an important culturological
effect - preservation of cultural identities, recognition of the Cyrillic
alphabet as a script of the future and its establishment as a business
script.
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EJVH NIOAXO/J 3A U3IIOJI3BBAHE HA OCHOBHOTO YPABHEHUME HA
CTATUCTUYECKATA IUHAMUKA 3A AHAJIN3 HA YECTOTHUTE ITPOLECHU B
KOPIIYCA HA JIEK BPOHUPAH ABTOMOBHJI

METHOD OF APPROACH FOR USING THE BASIC EQUATION OF STATISTICAL DYNAMICS FOR
ANALYZING THE FREQUENCY RESPONSE OF THE BODY OF AN ARMOURED VEHICLE

Cnupponos C. A.
Hanwvonanen BoeneH yHusepcutet ,,Bacun JleBcku“ — Benuko TspHOBO, bbirapus

svilen_spirdonov82@abv.bg

Abstract: The following paper shows a dynamical model of suspension of an armoured vehicle with 7 degrees of freedom. There is a
method for analyzing the vibrations, which ensue from the shooting of a machine-gun mounted on the vehicle, by using the basic equation of
statistical dynamics. The report examines the possibilities for matrix presentations of the systems of differential equations, transfer functions
and spectral densities of the input and output variables.

Keywords: DYNAMICAL MODEL, VIBRATIONS, BASIC EQUATION OF STATISTICAL DYNAMICS, TRANSFER
FUNCTIONS, SPECTRAL DENSITIES

1. Y600 JupepeHIMATHATE YpaBHEHMS Ha CJIOKHHM JMHAMUYHH
) CHCTEMHM Ca U3BENEHM C TIOMOILTA Ha yPABHEHHETO Ha Jlarpamx oT
B chbBpeMEHHHUTE YCIIOBHS €IHA OT OCHOBHHUTE 3anauu Ha BA e II pox. Te umar Buna:

CBbp3aHa C YyYacTHETO M B OINEpalMU 3aj] TPaHMIA, KOHTO ce
OT/INYABAT C TONIsIMA JMHAMHUKA U OBP30 M3MEHsIA ce 00CTaHOBKA.
ITopanu Ta3u mpuurHa B BA 1Ma Ha BbOpBHKEHHE JEKO OpOHHpaHa,
Opp3a m MaHeBpeHa OolHa TexHWka. EnuH Bujx TakaBa, ca
apromobmin tun Mercedes G270 CDI. IIppBoHavanHata uues e
Omna Te nma ce obopynBat ¢ 12,7 mm kapreununa ,,Yteoc” (HCB-
12,7). OnmuThT OT eKcIUIoaTalusATa Ha KapTeyHHIata obade,
CBUJETENCTBA 3a TOBA, Y€ H3IOJ3BAHETO M OKa3Ba HEraTHBHO
BB3JIEHCTBUE BBPXY EIEMEHTHTE OT X0JJ0BaTa YacT U OKaYBaHETO HA

mi+Ykii+Xc.z—[(k +ky)a—(ks+kq)bla—-[(c,+cy)a-(c3+c4)bla—

K12y = C1.2mg = Ko Znp = Cp.Zmp = K32y = CaZmg =Ky Zing =G4 Zrpa = Fy

—[(ky+ky)a—(ks +ks ) 0] - [(cy+¢)a—(cg+¢4)b]z+ 0+
[(ky +ky)a2 + (kg +ky )21 + [(c; +Cp ) a2 +(Cy +C4 ) b? Jax +
Ky.8.Zpy +Cp8.Zpy + Ky @2y +Cp8.Zyy — K3 b2z = Ca0.zp3 —

kgb.Zpy —Cpbzpy =My,

T i 7.62 w w p W w?
MaliuHara. OBa Hajlara 3amMsHata U C /, mm KapTe4Hula —(ky+kg—ky =Ky )2 —(C +C3=Cp—Cq )= 2+ I B+ Tki—B+3Ci—f~
Kanamankos (IIK). Taka mnpu H3OBIHEHHETO HaA 3agadd ce
W, w W, W W, w
HaMaJsiBa [Opa3siBallus W I[CHXOJIOTHYECKHsS e(EeKT BbpXY klEzml 0 Im = szz”‘z e W 1+ S ma e W ons— k“EZm“ =0 e = My
MPOTUBHHUKA.
IIpoumecsT Ha cTpenba OT jekn OpPOHHMpPAHH aBTOMOOWIM HMa ki -2+ ad +Caa ko ﬁ+01 ﬂ+(7+ 1L o+ (kg Ky ) g +
YEeCTOTCH XapaKTep U IPH ONPEIEIICHH YCIOBUSI MOXKE JIa TOBEE 10 0 )
PE30HAHCHU SBJICHUS B OKaYBAHETO Ha aBTOMOOMIA. 3a aHAIM3 Ha (Cl+Ck1)Zm1+(f7ﬁ) 2 = Kie Gy + Ceg G
TEe3H MPOLECH CIIeBa J1a Ce Ch3Aaje eANHEH AMHAMHYCH MOJC Ha
OKa4BaHETO Ha aBTOMOOWIIA C BbBEXAHE HA CHEPIUsl NPH H3CTpel W
Ha MOHTHPAHOTO BHOPBKEHHE. “ki-Grrkad+can -k -t ﬁ+(*+*) ma + (kg + Ko )-Zyp +
(¢, +¢p)2 (M——) =Ky + 02 Gps
2. Mooden na okausanemo Ha agmMOMOOUN 2+ G Mmz =™ =7 o = B b + G e
B jmokiana e mokasaH JMHAMHYCH MOJE] HA OKA4YBAHETO Ha
, . W w My Juay s ;
aBTOMOOMWII CBC CEJIEM CTEIIEHU Ha CBOOOIA. —ks2-c32-Ksha -cyha+ ks?ﬂ + Cs;-ﬂ + (T+7w2 )img +(Ks +Kig ) Zg +
Jya M
(C5+Cy3 ) Zmg ‘(%‘TZ) ma = Kea s + Gz O3;

—k‘,.i—c,l.z—l<4.b,o'z—cé,,b.oz—ké,%.ﬁ—c4 ﬁ+(—+Jﬂ)Zm4+(k4+kk4) g +
w2

J M
(C4 +Cig )-Zma _(ﬁ_TZ) ma = Kea Ga + Cq Oy

KbJIETO M ¢ Macara Ha aBromMoOmina, Kg, z — mpemectBaHe Ha
[EHTBpa Ha TeXecTTa Ha cucremara, M, Ky, — memndwupane B
okauysanero, Ns/m, C;4 — TBBpOOCT Ha oxauBarero, N/m, a —
pa3CTOSHHE OT IEHThPa HA TEKECTTa J0 MPEIHMst MocT, M, b —
pa3CToOsIHAE OT IIEHTHPAa Ha TEKECTTa N0 3adHUS MOCT, M, o —
3aBbpTaHE HA KOpITyca Ha MalllMHATa OTHOCHO OC X Ha IOJ(BIKHATA
KoopauHatHa cuctema (kpeH), rad., Zy; — Zns BEPTHKAIHO
MpeMeCcTBaHE Ha KoJiellaTa OTHOCHO KOpITyca Ha MamuHata, m, Fz —
BBHIIHUTE CHJIU TI0 OCTa Z, BH3HUKBAIIU OT CTpesda ¢ MOHTHPAHO
BrOpBxKeHue, N, Jy — nHepIHOHEH MOMEHT Ha KOpILyca CIpsIMO OC
Due. 1 JJunamuyen mooden Ha agmMomMooU cvc cedem cmenenu Ha c60600a » kg.mz, My — MOMEHT OT CWJIMTE IO OC ¥, BB3HHUKBAIU OT CTpenda
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w
C MOHTHUPAHO BBOpBKeHHe, N.m, > — pa3CTOsSHHE MEXIy TyMHUTe

1 LIEHTHhPa Ha TEKECTTa Ha MOCTa, M, JX — HHEPIHOHEH MOMEHT Ha
Kopmyca chpsamo oc X, kg.m?, f — 3aBbpraHe Ha Kopiyca Ha
MaIllMHaTa OTHOCHO OC y Ha MOJBH)KHATA KOOPIMHATHA CHCTEMa
(ranomupane), rad., MX — MOMEHT OT CHJIHTE 110 OC X, B3HHKBAIIH
oT cTpenda ¢ MOHTUpPaHO BhopbxkeHne, N.m, M; — maca Ha npenHus
MocT, Kg, Jy1 — HHEPIHOHEH MOMEHT Ha IIPEHHS MOCT, Kg.m?, Ky 4
— nemndupane B rymute, Ns/m, Cxk; 4 — TBpHOCT Ha Tymute, N/m,
M, — maca Ha 3amHus MOCT, Kg, Jy2 — WHEpPIHOHEH MOMEHT Ha
3ammms Moct, kg.m?,

IIspBoTO ypaBHEeHHE Ha cucremara (1) OommMCBa BEPTUKAIHOTO
IBIDKEHWE Ha IEHTbpa HA TEXeCTTa Ha MalluHarta, KOHTO
CHOTBETCTBA HA HAYaJOTO HAa MOJBM)KHATA KOOPJMHATHA CHUCTEMa
C, X, ¥, Z. BropoTo u TpeToTo ypaBHEHHE IT0Ka3BaT AMHAMHUKATA Ha
U3MEHEHHE Ha BIVIOBUTE [BIDKEHHS Ha KOpIyca Ha MalluHaTa
OTHOCHO OC X M Y Ha TOJBIKHATa KOOPJMHATHA CHCTEMA.
Ilocnenuure d4eTupu ypaBHEHUS NPEACTABAT BEPTUKAIHHUTE
JBIDKEHMS Ha YSTUPHUTE KOJiella Ha MaIlInHaTa.

B nmschara crpana Ha mbpBHUTE TPH AUGEPEHINATHA yPABHEHUS
ca BKJIOYCHH BBHIIHATE CHJIM M MOMEHTH, BB3HHKBAIIH OT
cTpenbara ¢ MOHTHPAHOTO BOPBKEHHE.

3a uHTEepHperanus Ha MaTeMaTHYeCKHs MOJE]I BMECTO
JudepeHIalHNTe  YpaBHEHHWs € M3MOJI3BAME HAKOM  OT
OCHOBHMTE IMHAMUYHM XapaKTEPUCTHKU Ha JINHEHHATa CHCTeMa -
npenaBaTenHa (QYHKIOMS M YECTOTHA XapaKTepUCTHKA. 3a
M3BSXJAHE Ha IpejaBaTeNlHUTe (QYHKIMM  HpeoOpasyBame
mudepeHanHuTe  ypaBHeHWss 1o Jlammlac M mpexacTaBsive
cucTeMara B MaTpHUEH BHJ:

) MY =M,U

Ksaero Ml € MmaTpuna € KOGq)I/IL[I/IeHTI/ITe OT JisiBaTa 4aCT Ha
cucreMmara Z[I/I(i)epeHHI/IaJIHI/I YpaBHCHUSA BbB BUAA:

A (p) A(p) Ag(P) Aa(p) As(p) Ag(p) A7(p)
Ao1(P) Aa(P) Az(P) Aoa(p) Ags(p) Ags(P) Apz(p)
Ag1(P) Ag2(P) As3(P) Aga(p) Ass(P) Ass(P) Ag7(p)),
M1 =|Au(P) Ap(P) Ai(P) Au(p) As(P) Agp(p) Az (Pp)
As1(P) Asa(p) Asa(P) Asa(P) Ass(P) Asg(P) As7(p)
As1(P) Ae2(P) As3(P) Aea(P) Aes(P) Ass(P) As7(P)
A1(P) Aa(P) Ara(p) Aua(p) As(p) As(p) Arz(p)

M, — MaTpHIa ¢ KOS(HIIMEHTUTE OT JFICHATa YacT Ha CHCTeMara
T epeHIaTH ypaBHEHNS BB BH/A:

100 0 0 0 0
010 0 0 0 0
001 0 0 0 0

My =10 0 0 Ky p+Cyq 0 0 0 :
000 0 Kio P+ Cko 0 0
000 0 0 K3 P+ Ck3 0
000 0 0 0 Kka P+ Cya

Y - BekTop Ha 06001IeHUTE KOOpAMHaTH 10 Jlamac;,

Y =|2(P) 4(P) B(P) Z,(P) Z5(P) Z5(P) Z4(P)' .

U — BCKTOP Ha BXOJHUTEC BB3ACHCTBUS TIO J'Iannac;

U =[F.(P) My(P) My(P) Qu(P) Qa(P) Qa(P) Qu(P) -

Enementure Ha MaTpuua M; uMaT BUja:

P =m.p®+ 3K p+Xci;

App =—[(ky+kp)a—(kz+kq)b].p—[(cp+cp)a—(c3+cq)b];
A13 =0;

Mg =—ki.p—cq;

Mg =—-kp.p—cy;

Aig =—K3.p—C3;

A7 =—K4.p—Cq;

Aoy ==[(ky +kg)a-(k3 +kg )b].p=[(cy +cp)a-(cg+cq)b];

Aoy =dy.p% +[(ky +k)a” + (kg + kg )7 1 p+ [(cy +6p)a’ +(c3 4 )b
A23 =0;

Aoy =kpa.p+cya;

Ags =koa.p+cpa;

Pog =—k3b.p-c3b;

Po7 =—kgb.p-cyb;

W W
Agp =—(ky + k3 —kp — kg )E-IO-(01+03—02—C4 )E;

Agp =0;

2 2
w w
A33=Jx-pz+zki—4 p+ i

W W
Pga=—ki— P+

2

w w

Agg =—Kko—p—Co—;
35 22P 25
w w

Agg =kz—p+cCc3—;
36 32P 32

w W
A7 =—Kkg—p-Cq4—;
37 42I0 42

Ay =—Ki.p—cy;

Ay, =kja.p+cya;
w w

A3 = k13p+61?;

M Y

Ay :(Tl"'%)-pz + (kg +Kgg )-p+(Cp +Cya);
M Y

Ass = (5 = 2).p%

Ay =0;
A7 =05

As; = —ky.p—cCy;
As, =k,.a.p+c,.a;
w

w
=—k,—p—-c,—;
Ass 22p 25

M Y
A54:(Tl+%).p2+(k2+kk2 ).-p+(Cz +Cy2);
_ Yma M, 2.
A55_ (W2 4 )p ’
Asg =0;

As7 =0;



P61
As2

As3

=—ksz.p—cC3;
—k3; b.p—c5b;

w w
=k3.3.p+03.—,

2
Agy =0;
Ags =0;
M Y
AGGZ(TZ+%)-p2+(k3+kk3 )-p+(C3+C3);
Y M
Ag = (M2 ——2)p?;
4
Ay =—Kkgq.p—Cy;
A72 =—k4bp—C4b,
w w
- kg Y p_c, W,
A3 4> -P=Ca7
Agy =05
A5 =0;
M Y
Arg = Tz+%).p2+(k4+kk4).p+(c4+ck4);
Y M
A = (MR -=2)p%;

OTHomeHHeTOo Ha oOpa3a Ha peakUuusATa Ha JUHAMHYHATa
cucteMa KbM oOpaza Ha (yHKOMSATa Ha CMYyIIaBalluTe
BB3ACHCTBHS, TIPH HYJIEBHM HadYaJIHH YCIOBHS, C€ HapH4a
TpeaBaTeIHaTa (QYHKIHL.

_Y(P)

@) W(P) uP)’

®dopmyna (3) mpencraBsd MaTpuyHa NpeAaBaTenHa QYHKIUS Ha
cucTeMara.

) W=-==M;1M,,

C;l <

JlanacoBata TpaHc(opMaHTa € KOMIUIEKCHA IIPOMEHJIMBA
Pp=a* jo, v npu nonarane @ =0 npenasarennara GpyHKIHUS

ce mpeoOpasyBa B aMIUIMTYAHO-(A304ECTOTHA XapaKTePHCTHKA
(ADUYX). ADUX cpmo € KOMIUICKCHa BEJIMYMHA HM3pa3eHa upe3
CBOATA peajHa U UMAarkMHEpHA 4acT.

Ilpy pasriexgaHe Ha YECTOTHUTE XapaKTEPUCTHKH Ha
CIyyalHH NpOLECH € LeNechoOpasHO Ja Ce M3IO0JI3BA TEXHHTE
CNIEKTPAITHU IUTBTHOCTH.

3a ONpeaACIAHE Ha CIIEKTpaJiHaTa IUITbTHOCT HAa KOMIIOHCHTUTE
Ha HU3XOAHUA BEKTOpP C€ HU3M0J3Ba OCHOBHOTO YPaBHEHHE Ha
CTaTUCTHUYECKaTa JUHAMHUKaA 34 MHOTOMEPEH BXOQ [1]

© Sn(@)= 3 IWin( o)Wy (~j)Sy(@).

KbIETO, SM (@) € CrIeKTpanHa IUIBTHOCT Ha M-THS H3XOJCH
napameTsp, Sik () — B3auMHa CHeKTpaiHa IUIBTHOCT MEXAY i-TUS
Wik (o)

XapaKTepUCTHKA Ha M-TUsI U3XOJ] OT I-THsI WK K-THUsI BX01, M =1,2,..

nu  k-tus  Bxog, —  aMIUIMTYJHO-(a304ecTOTHA

— HOMEp Ha U3XOAHMS NapameTsp, N — Opoit Ha Koenara.
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YpaBHenue (5) MOXKe J1a ce PEeICTaBU B MAaTPUUEH BU:

6 Sy(@)=W(jw)Sy(@)W'(-jw),

kpaeto: W( jw) ce nomyuasa ot 3aBucumoct (4) npu p = jo,

WT(-jw) - epmurtoso cipernara marpuma W( jo), Sy(w) -

MaTpuna Ha CIICKTPATHUTE ITTbTHOCTHU HAa BXOJOBETE.

Sy (@) e marpuua c pasmepu 7 x 7. CHeKTpanHuTe IIBTHOCTH

Ha U3XOIUTEC, KOUTO HU HHTCpPECYBAT CE€ HaMHpaT B TJIaBHUA b7
JuaroHali. Ocrananure CJICMCHTHU npeacTaBsaAT B3aMMHHUTEC
CIEKTPAJIHU IIIBTHOCTHU HA U3XOUTE.

Marpunara Ha CHEKTpPaJHWTE IUITBTHOCTH Ha BXOJOBETE HMa
BHJIA:

Se,(w) 0 0 0o 0 0 0
0  Sylw) 0 0 0 0 0
0 0 Sy(w) 0 0 0 0
Sy(w)=| 0 0 0 Sq pSq 0 0]
0 0 0 pSq Sq O 0
0 0 0 0 0 S, pS,
0 0 0 0 0 pS, Sq
KBJIETO: S, (w) € CleKTpalHa IIbTHOCT Ha BHHUIHUTE CHJIM T10

0C Z, HIOPOJCHH OT CTpesIdaTa C MOHTUPAHOTO BEOPBKEHHE, Sy (),
Smy (w) — CHeKTpanHa IIIBTHOCT HA MOMEHTHMTE 110 OCH X H Y,
HOPOJEHH OT CTpendaTa C MOHTHPAHOTO BBOPBIKEHHE, Sq —
CHEKTpajdHa IUIBTHOCT Ha IbTHUTE HEpaBHOCTH [2], p
KoeueHT Ha Kopemauus [2], p.Sg — B3aUMHA CHEKTpayiHa
TUTBTHOCT MEXIY KOJIeJIaTa Ha €UH MOCT.

3. 3aknrouenue

Upe3z crHekTpalHUTe TIIBTHOCTH, MOXEM Ja OIpeaesuM
PE30HAHCHUTE SIBJICHHS B OKAaUBAaHETO HAa aBTOMOOMIIA, KOUTO MOTaT
Jla Bb3HUKHAT TIPH CTpebda Ha MsICTO, B IBIKEHHE U IIPH Pa3IUIHH
MOJOKeHNsT Ha  KapTeyHunara. IlokasaHara MeTojguka e
yHUBepcanHa. Ts TO3BOJsABa, Ja Ce M3CIeBa IOBEACHHETO Ha
cucTeMara Ipu cTpenda ¢ pa3nuuHU BHAOBE KapTeyHuIM. OCBeH
TOBa, Upe3 Hesl MOraT Ja Ce OMpEJeNiT OCHOBHM IapaMeTpH 3a

NpOeKTHpaHe Ha JeMndupaio ycTpoWctBo B Jadera Ha
KapTeyHUIaTa, ¢ Iel Uu30sArBaHe Ha HEXeJNaHH PE3OHAHCHU
SIBJICHHSI.
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Abstract: All embedded systems need high performance and high energy efficiency for their faster real-time task execution. These can be
achieved only with the implementation of new innovative technology on higher level than the processor, power battery and standardized test
by the EDN Embedded Microprocessor Benchmark Consortium. The big.LITTLE technology is the reason so many users to enjoy the big

performance and high power efficiency in their pockets nowadays.
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1. Introduction

The trends in development of smartphones as an architecture
class often make the real-time requirements very important. The
real-time importance is even the reason of maximum execution time
constraints for significant part of the application.

For example each frame rendering time is constrained by the
processor time needed to receive and execute the frame before the
next one arrives. This is characteristic of the so-called hard real-
time systems. Some applications have even more sophisticated
requirements. The average time for concrete task can be constrained
by the limits in score when some maximum time is exceeded —
typically named soft real-time. According to these approaches some
incident miss are accepted only if the misses are not so frequent
events.

It is common for the real-time performance to be very
application dependable. Thus it can be measured by specific or
application based program kernels or standardized benchmarks. The
hard-real time system realization can be organized by tree variables.
First of all it is the frequency each task uses.

Tightly connected to this are the particular hardware and
software means to realize the frequency without any problem. Often
it can be very difficult the new improvements for desktop products
to be evaluated by real-time execution analyses. For example the
speculative branch execution, cache memory and other technologies
can put some indetermination in the classical code creating.

2. Preconditions and means for resolving the
problem

Specific part of the code can be executed very efficiently or
very inefficiently in strong dependence to the ability of hardware
branch predicting techniques and cache memory performance
expected. Designers have to analyze the code precisely, accepting
the worst-case execution time WCET. The traditional
microprocessor approach can be very pessimistic if there is
assumption that all the branches are mistaken and all cash searches
end with cache misses. Hence in system creation period
achievement of concrete WCET have to be proved, even if not so
high-end system can be satisfied. [1]

In order to answer the new challenges in hard real-time systems
in combination with common branch control architecture
technologies and access locality it is possible entire processor
design to be reconstructed. Even if the branch predicting technique
perform very well the system reaction is more predictable by usage
of static “hint bits” or flags attached to the instructions. By other
point of view, although the cache use is better than the software
managed memories on the chip, the last ones always have the
latencies predicted.

In some embedded processors the cache can be turned very well
to software managed memory on the chip by line locking. In that
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way some cache line can be locked in place and replaced only if it is
unlocked.

Performance evaluation

For those embedded systems witch can be characterized by
kernel performance for their applications, one of the best
benchmarking is that of the EDN Embedded Microprocessor
Benchmark Consortium (EEMBC). EEMBC is divided to six
subclasses: games, telecommunication, network devices,
automotive/industrial, office and customer. Although many
applications for embedded systems are sensitive to small core’s
performance, often the performance of the entire application (it may
consist few thousand lines of code) is also critical. Hence many
benchmarks for embedded systems are used only for parts from
overall application performance.

The cost and power in the embedded market very often are
more important than the performance. Besides the processor cost
with all the interface circuits needed, next to it in price tag usually is
the memory of the embedded system. In contrast to desktop or
servers, common embedded systems do not use secondary memory.
The variant full application to be in flash or DRAM is chosen.

The mere fact that most of the systems of this class, like PDAs
and mobile phones are constrained by cost and form factor, causes
the memory capacity needed for each application to be critical.
Because of that power consumption more frequently is the main
factor in processor choice, especially for battery powered systems.
EEMBC EnergyBench is a product, making possible the energy
consumption profile during EEMBC benchmarking process. Other
application in that range is Energymark score for developer’s ability
to test and indicate their processors with standardized and certified
performance and power energy efficiency results. For general
purpose testing and customer popularization EEMBC standardize
the National Instruments product LabVIEW with proper GUI and
toolboxes. [2]

3. Results and discussion

Embedded multiprocessors

The Multi processors are commonly used in server and some
desktop configurations like the multiprocessors of vendors like Sun,
Compag and Apple. In embedded systems space, many special-
purpose models use specific multiprocessor configurations like
Sony PlayStation in games for example. Many specialized
embedded designs use programmable general purpose processor or
special-purpose DSP, finite-state units for stream-oriented
Input/Output.  From  computer graphic and media to
telecommunication products the use of such multiprocessors is
traditional.

In those systems the internal processor interactions are perfectly
organized and comparatively simple, mainly because the use of a
simple communication channel (placed on silicon), but the base and
heavy task is the communication protocols cooperation of the 10



communication units, built on few general-purpose processors. This
type of  multiprocessing is intelligible  oriented in
telecommunication and network field, where the scalability is
critical.

Design of that type is the MXP processor of empowerTel
Networks for use in VOIP systems. It has four base components:
serial voice stream interface, full Ethernet interface with MAC
layer, fast packet distribution support and channel look up and four
MIPS 32 class R4000 processors with 12 KB cache each. MIPS
processors are used for code execution of the VOIP channels, in this
case with quality control echo correction, simple compression and
packet encryption. If the goal is running of more independent voice
steams, the multiprocessor is the perfect solution. [2]

Comparatively small size of the MIPS core means not so much
transistors on the chip and the future opportunity for more channels
realization, next to more sophisticated echo correction, voice
activity detection and compression. Multiprocessors are widely
spread because of two reasons.

The first one is that the problems with binary software
compatibility, typical for desktop and servers are not so significant
in embedded systems. Commonly the software for embedded
application is written especially for the individual application or is
well modified. Hence the VLIW is more suitable than the
superscalar in high-end embedded instruction level parallelism.

Second place is for the fact that the applications often has
natural parallelism, typical for game consoles, network switches and
sell phones. The small constraints in thread level parallelism,
complemented with more efficient usage of silicone field lead to
widespread use of the multiprocessors in embedded systems in
response to the more performance demanded.

The performance growing speed for the tablets and smartphones
is far higher than the improvement rate in battery capacity or in
semiconductor space. In the same time the customers expect much
longer battery life in time of small technology improvements. These
conflicting facts make the door for new ideas and approaches wide
open for the mobile systems on a chip (SoC), approaches different
from whatever improvements in processor technology and the
power management.

Big.LITTLE is one of the technologies for power management
used to safe energy in mobile SoC. In combination with Dynamic
Voltage and Frequency Scaling (DVFS), clock gating, temperature
control, core power gating, retention nodes etc. it provides full set
of power control tools in SoC.

Big.LITTLE works well on the fact that the usage profile of

tablets and smartphones is very dynamic. Hard task periods such as
web page initial loading and game graphic processing alternate with
comparatively long time with low activity on tasks like text reading,
user response waiting in game processing or common operations
like text, e-mail or audio running.
The multiprocessor ARM big.LITTLE system has heterogeneous
architecture based on two processor types - “LITTLE” processor,
designed for maximum power efficiency and “big” processor
capable to achieve best computing performance. The big
performance cores tend to be used in burst working mode with
small duration to act on peak frequency while more than 80 % of
the working time the job is handled by the smaller cores on
moderate frequency. The first widespread big.LITTLE realization is
used in one system of the ARM Cortex — A5 and the ARM Cortex-
AT processors (fig.1) [3, 4]

Multiprocessors and accelerating systems in their work together
need to share information. The additional processing cores improve
the system performance and produce better efficiency, but to
achieve that goal the shared data need to be perfectly managed to be
the correct one where it have to be used. High-performance and
high-efficiency clusters are connected with cache coherent
interconnection like ARM CoreLink CCI-400 Cache Coherent
Interconnect. That high-performance, energy efficient cache
coherent system, is developed to be connection interface for all the
processors and the dynamic memory access controller like
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CoreLink DMC-400. The technology finally provides the virtual
memory management and hardware coherence, vital for the
software simplicity and scalability.

ARM CoreLink GIC-400
Interrupt Control

< BIG CPU =d__b LITTLE CPU

ARM Cortex - A1S ARM Cortex - A7
processor processor

L2 cache |
L2 cache

L

ARM CorelLink CCI - 400
Cache Coherent Interconnect

Fig. 1 Big.LITTLE system using ARM Cortex-A15 and ARM Cortex-A7

The operational system uses all processors like if it is one in
their place. The user software in big.LITTLE SoC environment is
identical to standard SMP processor. The main task here is correct
forwarding of every task to the right processor, answer provided by
the ARM CoreLink GIC-400 Interrupt Control and shown on figure
2. That system provides OS awareness for the big and the LITTLE
processor status with the ability to navigate each execution thread to
the best chosen processor based on dynamic attendance to each
core. [3]

BIG CPU LITTLE CPU
THREADS THREADS
| CAMERA | MAPS.
directions|
HD gaming | | | |
HD VIDEO
processing
LITTLE CPU
D VIDEO
[ ]
BIG CPU | | | TEXT |
THREADS
LITTLE CPU
MAPS
navigation
THREADS
WEB
WEB PAGE | |HDR
GAMING

Fig. 2 ARM Global task scheduling

The software keeps every loaded thread activation history in
order to be aware of the next execution requirements. The Global
Task Scheduling enables task distribution between all processor



cores with 75% less power consumption for the same or higher
performance.

To be the big.LITTLE processor invisible for the software, the
processor subsystems should use fully coherent cache, the big and
the LITTLE processors must be completely architecturally
compatible. It means to use the same instruction set, as well as to be
able to use the same extensions like virtualization, long physical
addressing etc. The ARM Cortex-A series are designed to meet
these requirements in recommended combination like the examples
on Figure 3.

2" generation
ARMV8 — 32-bit/64

1% generation
ARMV7 - 32-bit,40

bit physical address | bit
High-preformance CPU Cortex-Al5 Cortex-A57
High-efficiency CPU Cortex-A7 Cortex-A53

Fig. 3 ARM Cortex-A series big.LITTLE recommended combination

In each combination mentioned above high-performance and
high-efficient cluster consists of no more than four cores.
Smartphone applications mostly use one or two high-performance
cores to handle performance expectation. The high-end smartphones
and tablets on the other hand use the advantages of four big and
four little cores together for their software. By Global Task
Scheduling software all processors can be active in working, in
order to provide hard load acceleration ability in combination with
power efficiency. System with these features can be designed with
cache coherent interconnect, Global Interrupt control and other
components in addition like on the figure 4. [3]

GIC-400 Interrupt Co

A

Display
and

Video

Sub-
system

A

ADB-400

E 10 Coherent Masters :]

3

MMU-400

The next in a row ARMv8 processor architectures like Cortex-
A53 and ARM cortex-A57 fully support the big.LITTLE
technology.
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Fig. 4 Big.LITTLE hardware requirements

4, Conclusion

Basic characteristics of the big.LITTLE architecture are two.

The first one is high performance with some significant
advantages: The big cores lead to extremely little respond time and
very fast processing of more complex web content. The usage of
big.LITTLE reduces processor power consumption, supports faster
and more detailed graphics in the same SoC cost; The big.LITTLE
technology makes possible high-end tablet performance to fit in a
pocket size devices.

Second is the longer battery life. Big.LITTLE technology uses
the most appropriate cores for the processor power demand. The
power efficient LITTLE cores cannot be underrated too — they
handle the common simple tasks like text and e-mail but take the
workload about 95% of the time and in that way the power profile
looks like such on the low power devices. Significant advantage is
more than 40% energy safe than in standard SoC loads like web
browsing. It is possible for the cores in the same time to achieve
effective task distribution, allowing overall performance to be 40%
higher for big multithread load in contrast to ARM Cortex Al5
processor alone. [5]
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RESEARCH ON TEMPERATURE DEPENDENCE ON SURFACE TENSION OF
CATIONS SURFACE ACTIVE SUBSTANCES
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Abstract: The object of this research paper is cation surface active substances, used for disinfection. The experiments were conducted in
pure original laboratory conditions at different temperature and concentration intervals. The propounded methodology and experimental
results are applicable to assess the operational qualities of disinfecting substances.

Keywords: SURFACE TENSION, SURFACE ACTIVE SUBSTANCES.

1. Introduction

Eliminating the consequences of biological contamination is
often realized with the help of cationic surface active
substances. Surface tension is a parameter directly connected
with the quality of disinfection.

The objective of this research is to test the surface tension of
the disinfecting components at different temperature and
concentration intervals.

2. Objects of testing are the following cationic
surface active substances:
1) n — Alkyl Dimetyl Benzil Ammonium Chloride /BTC-

50E/ - pertaining to the group of Ammonium compounds with
the following graphic formula:

CHs

I
R —lil— CHs —D or

CHs

BTC- 50E possesses a wide specter of bactericidal,
fungicidal and virucide activities and it is used to disinfect
equipment in food industry, transportation vehicles etc. Its most
important parameters are shown in Table1, (3567

Table 1: Typical properties of BTC- 50E.

properties amounts
Appearance at 25°C clear liquid
pH, 5% aqueous 7.5
Colour, Klett value max 150
Density, g/cm?® 1.000
Viscosity, (Brookfield LVT1, 130
V60), mPa.s
Flash point, SETA, °C >100
Amine + chlorhydrate , % <1

2/Clorhexidine gluconate- it is used for producing
pharmaceutical and cosmetic products with fast bactericidal
activity and long-lasting bacteriostasic activity which is a result
of adsorption on the surfaces. ™! Chlorhexidine is active against
gram-positive and gram-negative organisms, facultative
anaerobes, aerobes, and yeast. It is particularly effective against
gram-positive bacteria (in concentrations > 1 pg/l). Significantly
higher concentrations (10 to more than 73 pg/ml) are required
for gram-negative bacteria and fungi. In the presence of blood or
protein the efficacy is reduced by a factor of 100 to 1000.
Chlorhexidine is ineffective against polioviruses and
adenoviruses. The effectiveness against herpes viruses has not
yet been established unequivocally.

Chlorhexidine, like other cation-active compounds, remains
on the skin. It is frequently combined with alcohols. @

Its graphic formula is:
N
H NH

CI/UT\R/WH N O/

Its most important parameters are shown in Table2 .

Table 2: Typical properties of Chlorhexidine digluconate.

properties amounts
Almost colorless or pale
yellow, Clear liquid
Between 5.5 - 7.0
Between 1.06 and 1.07
Not less than 19.0% and Not
more than 21.0% of
C22H30C12N10.2C6H1207 (W/V)

Appearance at 25°C

pH, 5% agueous
Specific gravity, g/ml

Assay by HPLC

Surface tension is determined with the help of conducting
laboratory experiments which test the temperature dependence
on surface tension. On Fig. 1 there is a laboratory apparatus for
measuring a surface tension which we used.

Fig. 1 Laboratory apparatus for measuring a surface tension.

1- container for the tested substance

2- thermostat with a circulating pump

3- faucet, connected to atmosphere

4-  faucet, connected to water manometer
5- capillary tube

6- water manometer

An original solution to keep the tests at a certain temperature
is suggested. It is realized with the construction and shape of the
container in which the tested probe is poured. It is heated with a
serpentine, located in the container, through which a circulating
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pump moves water with temperature, determined in advance and
kept the same by a thermostat.

The methodology of defining surface tension is using the
method of blowing a bubble in the capillary®® °\. The formula for
calculation surface tension is expressed by the following
relation/1/:

H-h (),
H,—h

o =0,
Where - surface tension of the tested solution, N/m
og-surface tension of the solvent, N/m

H- manometric tension/pressure in water manometer
of the test, mm

Ho - manometric tension/ pressure of the solvent, mm
h- depth of capillary diving, mm

Distillated water is used as a solvent of disinfectants.
Temperature relation to surface tension is studied at the intervals
from 10 to 40 Degrees C with concentration of 3 to 10%.

Experimental results and their consideration:

1/ Research results of the influence of temperature upon
surface tension value at different constant concentrations.

The Charts of Fig. 2 and Fig. 3 show how surface tension

depends on temperature respectively BTC- 50E and
Clorhexidine gluconate.
. 1073, N/m
?97_‘*‘\.\
1 Concentration
i - 0%
-3
| %
S0 - 0%
st
¥ . - - - - -
13 20 23 0 35 W0 ~1°C
Fig. 2 BTC- 50E and its surface tension dependence on

temperature.

Chlorhexidine gluconate
o 1073, N/m

55 .
4 U‘-\‘\_\‘_‘
| 2 o
i0 It 20 23 30 33 0 £, °C

Fig. 3 Clorhexidine gluconate and its surface tension dependence
on temperature.

Research results of the influence of concentration on surface
tension value at different constant temperature.
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The Charts of Fig. 4 and Fig. 5 show the relation between
surface tension and concentration respectively BTC- 50 E and
Clorhexidine gluconate.

BIC-50E

o 1073, Nfm

il

40

Fig. 4 Dependence of surface tension (o) on concentration(C) in
BTC-50E.

Chlorhexidine gluconate

a 1073, Nim

Temperature
- 10"
- 20"

30

- 40

o T4 5 6 7 & ¢ 1o
Fig. 5 Dependence of surface tension (o) on concentration(C) in
Clorhexidine gluconate.

After some statistics data processing of the results,
represented in Fig. from 3 to 10 dependence on temperature —
concentration the following regression equations are presented:

Table 3. Dependence on temperature — concentration 0% (Clorhexidine

gluconate )
o= a-bt
parameter | estimate Sti?rd;rd t(5)- statistics p- value
a 75.823214 0.038609 1963.851751 <0.001
b 0.155500 0.001434 -108.444094 <0.001

Table 4. Dependence on temperature — concentration 3% (Clorhexidine

gluconate )
o= a-bt
parameter estimate standard t(5)- statistics | p- value
error
a 69.20642 0.085649 808.020191 <0.001
b 0.105286 0.003181 -33.098951 <0.001
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Table 5. Dependence on temperature — concentration 6% (Clorhexidine

Table 12. Dependence on concentration — temperature 20°C (Clorhexidine
gluconate )

o= a+bC+cC*+dC?

gluconate )
o= a-bt
parameter estimate standard erroi t(5)- statistics | p- value
a 59.805004 0.049109 1217.790913 <0.001
b 0.112428 0.001824 -61.642597 <0.001

Table 6. Dependence on temperature — concentration 9% (Clorhexidine

a 7LT15677 0.739386 5B8.345373 < 0.001
b 0142418 0.635488 0.22410% 0.831
c —0.760631 | 0.157838 | —4.31%063 0.005
d 0.052050 0010444 4983751 0004

Table 13. Dependence on concentration — temperature 30°C (Clorhexidine
gluconate )

o= a+bC+cC*+dC?

gluconate )
o= a-bt
parameter | estimate standard error | t(5)- statistics | p- value
a 52.702504 0.053845 978.785709 <0.001
b 0.097357 0.001999 -48.684782 <0.001

Table 7. Dependence on temperature — concentration 0% (BTC-50E)

o= a-bt
a 75.81500 0.032955 2300.573676 < 0.001
b 0.154428 0.001224 —126.176264 < 0.001

a 7114506 0.7442 95.59918 < n0)
b 0468448 0.63536 0732336 0.457
c —0.81405 0.1588 —5.12410 0.004
d 0.054636| 0.0105 5.201588 0.003

Table 8. Dependence on temperature — concentration 3% (BTC-50E)

o= a-bt
a 21.59 0.017008 2468993 < 0.001
b 0.023 0.000632 —68.3674 < 0.001

Table 9. Dependence on temperature — concentration 6% (BTC-50E)

Table 14. Dependence on concentration — temperature 40°C (Clorhexidine
gluconate )

o= a+bC+cC*+dC*

a 69.54985 07360 9449295 < n0)
b 0.738862 0.6326 1167367 0.2595
c —0.B5293 0.1571 —5.42835 0.003
d 0.056638 0.0103 5.44775% 0.003

Table 15. Dependence on concentration — temperature 10°C (BTC-50E )

= a-bt
o-a o= a+bC+cC*+dC?
a 37.20 0020768 1791.252 < 0001
a T4O2734 10091 73.35783 < 0.0
b 0.044 0.000771 —L7.8802 < 0.001
b —1£.£409 0.2673 —19.18&9 < 0.0
c 2.447952 0.2154 1136381 < 0.0
Table 10. Dependence on temperature — concentration 9% (BTC-50E)
d —0.12159 00142 —8.53034 < 0.0
o= a-bt
a 3452 0.055309 £24.1780 < 0.001
Table 16. Dependence on concentration — temperature 20°C (BTC-50E )
b 0.045 0002054 —21.5420 < 0001
_ _ o= a+bC+cC*+dC?
After some statistics data processing of the results,
represented in Figures from 11 to 18 dependence on a 7251363 1.0333 70.17618 =00
concentration — temperature the following regression equations b _ic7ced T 177209 =00
are presented:
Table 11. Dependence on concentration — temperature 10°C (Clorhexidine ¢ 2248856 0.2209 10.18532 =00
gluconate ) d —0.10827] 00125 74173 0.009
o= a+bC+cC*+dC?
a 7217171 0.71283 103.2472 = 0.0 Table 17. Dependence on concentration — temperature 30°C (BTC-50E )
b 0.041077| 0.6174 0.066528 0.945 o= a+bC+cC*+dC?
c —0.75493 0.1533 —4.92277 0.004 a 70.97618 1.0022 70.81453 = (0
d 0.052007) 0.0101 5.125198 0.004 b —15.1404 0.8614 —17.5752 < 0.0
c 2144242 0.2139 10.02175 < 0.0
d —0.10254 0.0141 —7.27453 0.001
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Table 18. Dependence on concentration — temperature 40°C (BTC-

50E )
o= a+bC+cC*+dC*
a 69.38927 0.9563 72.55758 = 0.0]
b —14.5553 0.8215 —17.7083 = 0.0]
2.050705 0.204] 10.04508 = 0.0
d —0.0%824 0.0135 —7.27450 0.009

The values of specific constants and crucial temperatures are
obtained in accordance with the help of the reached regression
coefficients of from 3 to 10 on the base of experimental data for
each of the solutions and given in advance constant
concentration.

Regression correlations from 11 to 18 give the opportunity
for acquiring information about temperature dependence of
surface tension with other concentrations indirectly.

Figures 4 and 5 give data in accordance to surface active
substances whose increasing is not advisable because of its
economic effect.

Conclusion:

1. Anew formulation of experimental research study is
developed dealing with temperature and its relation to
disinfecting solutions.

2. Regression correlations, reporting the influence of
temperature and concentration on surface tension of
water solutions of BTC- 50 E and Clorhexidine
gluconate, are obtained and they are applicable to
producing disinfectants as well as to assessing their
operating qualities.
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Abstract: Postal network is the most developed and complex logistical infrastructure in the world. The complexity is determined by the
number of participants, which either require or perform postal services and by manipulating with a large number of postal items handling
billions of them on daily basis globally. A basic request is that the shipment is transferred safely and on time to the recipient. A mass
production, many sorting points in the supply chain and variety and stochasticity of delivery addresses are aggravating circumstances for
this goal fulfillment. Accordingly, postal operators need the most advanced technological systems for sorting and processing. This paper
proposes the concept of addressing based on the three levels of postal units and the software application created for the routing of postal
items in the system of this kind.

Keywords: POSTAL TECHNOLOGY, SHIPMENT, ROUTE, SOFTWARE

1. Introduction . D - refers to the postal units of the third level.

This structure shows that the concept of addressing is suitable
for smaller systems or the internal use, as previously said. The
implementation on larger systems is possible by using new or
existing ways of addressing, but with the change of address part in

The most developed postal or courier operators in the world  the software and logic of routing. By adding another character
(DHL, FedEx, UPS, USPS etc.) work with their innovative and behind A, the adjustment is carried out to the particular postal
modern infrastructure, covering the largest part of the market. All  system where business operation is based on four levels. By adding
their systems are kept in step with modern method of business, from one more character, the needs of the five-level system are met etc.
receiving to delivery points. In this way, modern and efficient
processing centers are equipped with the most efficient 3. Software For Routing Of The Postal Shipment
technological systems for sorting. By the same principle, the
transport resources of new generation are the part of modern postal
systems that base operations on efficiency and principles of
sustainable development. From the users' point of view, the most
important parameter of the quality of postal service is the safety of
postal shipments. [4]

Postal network is the most developed logistics infrastructure in
the world. The complexity is determined by the number of
participants that demand and offer postal services.

The usefulness of software tools in modern business is very
important. The time of business operations is reduced, as well as
necessary efforts and costs for accomplishing certain operations.
The software proposed in this paper represents the plan how the
shipments routing should function in postal system, and where it
should be located in business information systems and interfaces.

The parameter of safety refers to the shipment loss or damage.
In order to improve this part of service, the concept of sorting,
routing and transportation of postal shipments has a vital role. In
this paper, the concept of addressing which is based on three levels
of postal network is suggested, and beside this the software
application for routing of the postal shipments in that systems is
created.

The model with functionality is created for postal system, and it
is organized in three levels because it has been noticed that the most
postal companies operate in this way. An example for this way of
functioning could be found in the “Post of Serbia”, where its
infrastructure is divided into executive units (units for offering
services), postal centers and main postal centers. [2]

3.1 The levels of postal units included in the software model

2. The Concept of Addressing

The current levels in the model of postal system are: Postal

The suggested concept of addressing is based on the numerical units of the first level, Postal units of the second level and Postal
addressing coding system where an address is presented by four units of the third level. The supremacy of units is determined
digits. It is suitable for the internal use in certain postal systems or  respectively. The communication operates between the third and the
as the main concept of addressing in smaller postal systems, second level, as well as between the second and the first level.
because of its simplicity and its impossibility to divide territory into

the smallest units of delivery. The first level includes big processing centers, in which all

shipments arrive from a certain larger area. In these units these

Addresses include three observed levels of postal units. With  shipments are processed, sorted and dispatched to other units of the
the appropriate modifications, it is possible to adjust the software to first level. The examples in the system of “Post of Serbia” are the
any of the existing ways of addressing (Postal Address Code, main postal centers.

standard postal number.... . . .
P ) The second level refers to the centers, in which all shipments

The structure of address is the following: arrive from certain smaller area, which are dispatched from them to
ABCD the superior units of the first level. The examples in the system of
»Post of Serbia“ are the postal centers.

where: The third level are units in which the collection of mail is

. A - is ID number, assigned from the software (system) performed, as well as delivery on their territory, i.e. these units offer

and it is virtual warehouse of addresses' storing, services to final users. The third level covers local areas where all
shipments are dispatched to the superior unit of the second level.
The examples in the system of ,,Post of Serbia“ are the units where

«  C-—refers to the postal units of the second level, postal services are offered to users.

. B - refers to the postal units of the first level,
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3.2 Structure of interfaces

When the software run, a registration of unlimited number of
users is enabled, which can be on administrator level or a common
user, i.e. employee in postal system (Fig.1, Fig. 2).

User

]

Pazzword

‘ Login H Close ‘

Fig. 1 User login

Beside primary operations (shipment reception), administrator
has a possibility to use so-called advanced options (Fig4). These
options represent possibility of defining:

. new users,

. locations in postal systems,
. hierarchy,

. new addresses,

. new routes.

These options are not allowed to a common user (to employee

in postal system). Only access to the part of shipment reception is
allowed.

This part (Fig. 3) enables filling in the primary data about
sender and receiver, which are dispatched to the database and
warehouse as following information. The fields that label identity
numbers of the Post Office of sender and receiver have got a vital
role, according to the explanations of the addressing concept. It is
possible to add appropriate reference or comment with every
shipment in the same field which is predicted for that purpose.

After filling in the addresses of sender and receiver’s Post
Office, it is possible to define the route where shipments should be
sent to. In this part, unit of measure (package, bag and pallet) is
defined, as well as its quantity and weight.

Welcome!

[ Main Menu ]

Advanced Options
l Switch User I

Position

Registered

Usar Admin

Dragan L

Fig. 2 Menu

Main menu
Mail Callection Mail Collection
=
Da =
Rec
Sender’s Name
Sender’s Surname Recipie B
Sender’s Post Office Number| E
No
Comment
Main menu
([ wail collection ]| Mail Collection
Route Calculation
Shipment Characteristics
Type of Shipment - Quantity - T Weight [kgl -
*

Fig. 3 Part of the shipment reception (Main menu)
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Advanced Options

Define users

]

_ Define locations . B

Define hierarchy

User Mame
Password

Rol

le

Define users

f.D.ra gan L
dl

(Admin

[

Fig. 4 Advanced options-define users

Define locations

Location

Type of Location

Post Office Number

Fig. 5 Advanced options-define locations

Define hierarchy

Subordinate units

]

Superordinate units

Fig. 6 Advanced options-define hierarchy
3.3 Numerical example

The package is dispatched from Novi Sad (1212) to Rudovci
(1111). The numerical address code of these Post Offices are
designed according to the concept proposed in this paper.

Analyzing the code starting from the last digit, we could say that
Novo Selo (1212) is the second Postal unit of the third level, as the
part of the first level Postal unit of the second level and the second
Postal unit of the first level.

On the other hand Rudovci (1111) is the first Postal unit of the
third level, the first Postal unit of the second level and the first
Postal unit of the first level. The reception is carried out through the
interface, which is shown in the Fig. 1. by filling in the appropriate
information about the shipment. Beside the individual shipment,
units of the enlargement, such as bags, pallets can be defined. After
filling in the provided fields, the shipment reception is completed.

With the click on the option of defining route, we get required
output of the software (Fig. 7).

The routing of postal shipment is important for the concept of
traceability in the postal system. The definition of traceability
concept according to the standard 1SO 9001:2000 says that this is
the ability to verify the history, location or application of an item by
means of documented recorded identification. The possibility of
identification of the previous and next location of the tracking unit
is the result of the concept. [3] Beside traceability the concept
application is accepted in the area of locating incorrect goods such
as spoiled food and beverages, pharmacy products etc., in order to
remove them all from distribution as soon as possible. [1] In order
to achieve traceability through the business chain, internal and
external traceability should be carried out in every chain. [2]

Past Office Number of Sender: 1212
Past Office Number of Recipient: 1111

Route :
FEEEEIFTE TS EEES TR T EEET IS
Post Office Number:

1212
0
Past Office Number:

1210
R L T e ————
| Post Office Number:
| 1200

T L .

Post Office Number:
| 1100

B .

| Post Office Number:
| 1110
| Post Office Number:
11111

Fig.7 Stetement (definin-g) route, by which the postal shipment is dispatched
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4, Conclusion

The modern business concept implies the orientation to the user
as the main factor. In order to fulfill the needs and expectations of
users the organizations should use modern concepts, information
systems and adequate technology.

The concept of modern routing contributes to the improvement
of total service quality. The main reason lies in the fact that this
concept brings to higher safety in transfer of postal shipment, which
is defined as one of the most important parameters for quality
assessment by final users. Also, the use of critical postal
infrastructure is optimized. One of the main problems and tasks of
this concept is to determine the route, by which the shipment is
transported.

The process of trace determination is the best to be done in the
moment of receiving the shipment, i.e. when we create so-called
source of information about shipment. This information is stored
and if needed it is withdrawn from database.

The synergy of expectations that should be met in technology
processes in postal companies and new available technologies
results in the necessity for software that define and present the
route. It is necessary that this software should be the component
part of business information systems and interfaces. The proposed
model of software, which is designed for collection of shipment and
route definition, including the suggested way of addressing satisfies
the internal needs of bigger or middle postal systems or overall
needs of smaller systems. It is possible to adjust the suggested
model to the new concepts of addressing applying the minimal
changes in this software.
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1. Introduction

Modern tracked vehicles are used in different industries:
construction, mining and agriculture. Depending on the conditions
of operation and maintenance, these vehicles are supposed to meet
different requirements. Tracked vehicles can be used as transport
vehicles, tractive vehicles, vehicles with attachments. The speed of
these vehicles, depending on the operating procedure, varies from
0.5t035m/s.

Depending on the type of working operations, different types of
loads with different dynamic factors act on the caterpillar drive (the
caterpillar). One of the main tasks at the stage of the caterpillar
development is to determine loads, to select strength and geometric
characteristics of different elements to ensure maximum service life
at minimal cost. One of the directions which enables us to solve
these tasks is simulation of dynamic systems.

2. Problem discussion

The level of modern production assumes that the developed object
is a component of higher level objects, on the one hand, and, on the
other hand, it is a system consisting of lower-level objects.
Currently, the process of development of tracked vehicles is divided
into two stages: the external one, where the vehicle is presented as a
part of a high order system, and the internal one, where the object is

a set of tools and systems that make up the vehicle - which
determines the need for a system analysis of the vehicles.

In order to substantiate and select parameters for developed
vehicles, it is necessary to conduct not only static but also dynamic
analysis, based on comprehensive consideration of interaction of
main systems, such as OPERATOR — INTERNAL COMBUSTION
ENGINE - TRANSMISSION - CATERPILLAR - BEARING
SURFACE.

The problem can be stated as follows: to develop a simulation
model of the caterpillar in order to determine at the development
stage output characteristics during movement under varying input
parameters.

3. Objective and research methodologies

The main stages of this research are: to develop a dynamic model of
the caterpillar, to develop a mathematical model, to develop a
simulation model.

a) the dynamic model of the caterpillar is a graphical representation
of the system, which includes all moving elements and the bearing
surface. Each of the moving elements is presented in a separate
dynamic model which reflects its interaction with neighboring
elements.

¢) version of the dynamic model of the wheel
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The mathematical model includes dependences for determining:
- the torque on the crankshaft Mﬂ = afZ -q, + af ‘Px:
- the feed of the pump

Uu :bgl +bJI:I 'wI[(bIZJ +YH)+b§ 'YH(b4H +YH)

fuel

- the turbocharger boost pressure
TK TK TK TK 2

Pk =Co +C -og+Cy -Q,—C3 -of

- the torque produced on the output clutch disk

Mg =SppRcpoTKrp /K

- the torque on the shaft of the main gear

Q
M =Cry®r — Ty #) [N

- the equations on the basis of which the characteristics of the
tracks are determined

- the equations on the basis of which the characteristics of
running and supporting wheels are determined
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d?y
TZKZ (CHpALHp + RTpK - ng)/mK

- the equations on the basis of which the characteristics of the
whole vehicle are determined

2
%:(Zan—m-g/z)/m
d? .
‘]m dtZD:Z(an.(LiI_Lcm))

In order to determine the output characteristics of the
tracked vehicle, we use a simulation model represented as the
software, which combines the engine, the transmission and the
caterpillar into a single set.

The software allows simulating the process of
movement of the vehicle during acceleration, movement at a
constant speed and engine braking.
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The software allows us to obtain characteristics of individual elements during movement, process them in MS Office applications to get
statistical dependences, and conduct a further analysis of metal structures for strength and durability.

1,50
2
m/c
1,00
0.50
— = Acceleration of the vehicle on X
0.00 —®— Acceleration of the vehicle on Y
' ——— Speed of the vehicle on X
— = Speed on the vehicle on Y
-0.50
-1,00
1,50

Bpemsi  1,50E+00 3,50E+00 6,50E+00 9,50E+00 1,25E+01
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1,70E+04

H

1,60E+04

1,50E+04

1,40E+04 p

1,30E+04 -

1,20E+04

—& = Effort in suspension of wheel 1
=@ Effort in suspension of wheel 2

Effort in suspension of wheel 3
= = = Effortin suspension of wheel 4
—Xk— Effort in suspension of wheel 5

9,00E+03

8,00E+03

7,00E+03

Bpewms 1,50E+00 3,50E+00 6,50E+00 9,50E+00

3. Conclusion

A simulation model of the caterpillar based on information-logical
functional elements: tracks, wheels and their suspensions, as well as
the bearing surface, interconnected by means of mathematical and
logical dependences, is developed.

It allows us to present the operation of the caterpillar as a single
mechanical system and calculate characteristics of forces generated
by interaction of tracks with the bearing surface and wheels, as well
as torques on the driving wheel, linear and angular accelerations,

1,25E+01
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velocities and movements of the caterpillar and its components,
pressure on the ground under each track, directions and values of
the forces which occur when the vehicle is moving under different
conditions.

The analysis of these characteristics at the development stage
allows substantiating the choice of values of parameters of the
caterpillar elements to meet the criteria determining values of
pressure distribution on the ground, maximum traction, linear and
angular accelerations of the vehicle, etc.
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Abstract: The present work is motivated by the tremendous interest in the functionally graded materials (FGMs). The properties of
FGMs change gradually with the position. The property gradient in FGMs is caused by a position-dependent chemical composition,
microstructure or atomic order. The overall properties of FMGs are unique and different from any of the individual material that forms it.
One unique characteristic of FGMs is the ability to tailor a material for specific application. There is a wide range of applications of FGMs
and it is expected to increase. In this paper we will make a brief survey of the most distinguished properties and some of the applications of

FGMs.
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1. Introduction

Nowadays, the functionally graded (or functional gradient)
materials (FGMs) are of great fundamental and experimental
interest [1-17]. This is mainly due to their importance for actual and
potential applications as materials and devices. The main sphere of
the FGMs usage - materials and devices operating in extreme
conditions (large gradients of temperature, mechanical stress etc.).
The evidence is the very big amount of literature on these materials.
Today many countries have their own research programs on FGMs.
There is a wide range of applications of FGMs and it is expected to
increase. In this paper, an overview of some of the most promising
properties of FGMs is presented. Here we will also make a brief
survey of several materials and device applications based on the
FGMs. The information presented in this study has been compiled
from the available literature on the subject.

0 = constituent phase A

@ - constituent phase B

= property A

=— = property B*

@ (b)

Fig. 1 Material of two phases. (a)constant composition and properties; (b)
FGM - gradual change in composition and microstructure gives a gradient
in properties [4].

2. Some Properties of FGMs

Functionally graded materials are an advanced, a novel and an
artificial class of engineered materials characterized by variation in
properties as the dimension varies. FGMs are a novel generation of
materials having unique characteristics. FGMs occur in nature as
bones, teeth etc. In a FGM the properties change gradually with the
position. The property gradient in the material is caused by a
position-dependent chemical composition, microstructure or atomic
order. The overall properties of FMG are unique and different from
any of the individual materials that forms it. FGMs may be
characterized by the variation in their composition and structure
gradually over the volume, resulting in corresponding changes in
their properties. FGMs are composites or single-phase materials,
whose functional properties change uniformly at least in one
dimension of the particle, film or a bulk sample. These materials
can be designed for specific functions and applications. Various
efforts and approaches based on the bulk (particulate processing),
preform processing, layer processing and melt processing are used
to fabricate the FGMs.

FGMs can be obtained by mechanically joining materials with
very different physicochemical properties, for example, by
soldering glass and metal. As a rule, a change in the properties of an
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FGM is associated with a corresponding variation of the chemical
composition or physical structure of the material. These materials
can be produced by layer coating with materials of variable
composition or by sintering (fusing, welding) of several plates or
tablets of different composition. A gradient of material properties
can be created by changing the degree of cross linking (for
polymers) or the degree of filling, and along the surface — for
example, by changing the degree of modification. A smooth change
of these characteristics leads to a smooth variation of the properties,
and irregular changes correspond to an irregular form of
dependence of the properties on the composition or structure.

There is a substantial difference between FGM and traditional
composite material (CM). CM is a class of advanced material, made
up of one or more materials combined in solid states with distinct
physical and chemical properties. CM offers an excellent
combination of properties which are different from the individual
parent materials. Wood is a CM from nature. CM will fail under
extreme working conditions through a process called delamination
(separation of reinforcement from the matrix) [1]. To solve this
problem, researchers in Japan in the mid 1980s, confronted with this
challenge and came up with a novel material called FGM.

The gradation of properties in an FGM reduces the thermal
stresses, residual stresses, and stress concentrations found in
traditional composites. FGM may include more than two constituent
phases (as CM) (see Fig. 1). FGMs are innovative composite
materials whose composition and microstructure vary in space
following a predetermined law. The gradual change in composition
and microstructure gives place to a gradient of properties and
performances [3].

FGM eliminates the sharp interfaces existing in CM which is
where failure is initiated [5]. It replaces this sharp interface with a
gradient interface which produces smooth transition from one
material to the next. One unique characteristic of FGM is the ability
to tailor a material for specific application. Such unique
characteristics possess also graded semiconductor superlattices and
graded quantum wells, which electronic structure may tailor for
specific applications.

Depending upon the nature of gradient, the FGMs (composites)
may be grouped into following types (see Fig. 2) [6].

1) Fraction gradient type (Fig. 2a)

2) Shape gradient type (Fig. 2b)

3) Orientation gradient type (Fig. 2c)

4) Size (of material) gradient type (Fig. 2d)

Depending on the number of directions the proprieties changed,
we can discriminate as 1- dimensional, 2- dimensional or 3-
dimensional FGMs.

A FGM’s gradation in material properties allows the designer to
tailor material response to meet design criteria. For example, the



Space Shuttle utilizes ceramic tiles as thermal protection from heat
generated during re-entry into the Earth’s atmosphere. However,
these tiles are prone to cracking at the tile / superstructure interface
due to differences in thermal expansion coefficients. An FGM made
of ceramic and metal can provide the thermal protection and load
carrying capability in one material thus eliminating the problem of
cracked tiles found on the Space Shuttle.

There are different methods for producing FGMs. FGMs can be
divided into two broad groups namely: thin and bulk FGM. Thin
FGM are relatively thin sections or thin surface coating, while the
bulk FGM are volume of materials which require more labour
intensive processes. Thin section or surface coating FGM are
produced by physical or chemical vapour deposition (PVD/CVD),
plasma spraying, self-propagating high-temperature synthesis (SHS)
etc [7]. Bulk FGM is produced using powder metallurgy technique,
centrifugal casting method, solid freeform technology etc [8].
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Fig. 2 Based on vividities of gradients, different types of functionally graded
materials may be of (a) fraction gradient type, (b) shape gradient type,(c)
orientation gradient type, and (d) size gradient type [6].

3. Some Applications of FGMs

FGMs find various applications in aerospace, automobile,
medicine, sport, energy, sensors, optoelectronic etc. Owing to the
importance of FGM applications, there are lots of research efforts at
improving the material processing, fabrication processing and
properties of the FGM. Some of the application areas of FGMs are
highlighted below.

Aerospace

FGMs possess very high thermal gradient resistivity, which
makes them suitable for thermal protection of space vehicles, for
use in structures and materials for space plane body, rocket engine
component and are promising in wider areas of aerospace industry
[9]. Ceramic-metal FGMs are particularly suited for thermal
barriers in space vehicles. They have the added advantage that the
metal side can be bolted onto the airframe rather than bonded as are
the ceramic tiles used in the Orbiter. Other possible uses include
combustion chamber insulation in ramjet or scramjet engines

Medicine

FGMs have found a wide range of applications and mostly are
used as medical implants, in dental [10] and orthopedic applications
for teeth and bone replacement [11].

Defense

FGMs have the strong ability to inhibit crack propagation. This
property makes them useful in defense applications, as a penetration
resistant materials used for armour plates and bullet-proof vests
[12].
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Energy

FGMs are used in energy industry as energy conversion devices
and as thermoelectric converter for energy conservation. They also
provide thermal barrier and are used as protective coating on turbine
blades in gas turbine engine [1].

Optoelectronics

FGMs are used in optoelectronics as graded refractive index
materials and in audio-video discs magnetic storage media. They
are now used as nano, optoelectronic and thermoelectric materials
also.

Other areas of application are: cutting tool insert coating,
automobile engine components, nuclear reactor components, turbine
blade, heat exchanger, tribology, sensors, fire retardant doors, etc
[1]. The list is endless and more application is springing up as the
processing technology, cost of production and properties of FMGs
improve [1].

4. Examples of Some Materials for FGMs

The carbon nanotubes (CNT) reinforced functionally graded
composite materials (FGCM) is expected to be the new generation
material having a wide range of unexplored potential applications in
various technological areas such as aerospace, defence, energy,
automobile, medicine, structural and chemical industry. They can
be used as gas adsorbents, templates, actuators, catalyst supports,
probes, chemical sensors, nanopipes, nano-reactors etc. [13].

CNT reinforced metal matrix functional graded composites due
to their unique combination of hardness, toughness and strength are
universally used in cutting tools, drills, machining of wear resistant
materials, mining and geothermal drilling. Some of the current and
futuristic applications of FGM are listed as follows [13].

1) Commercial and industrial: pressure vessels, fuel tanks,
cutting tool inserts, laptop cases, wind turbine blades, firefighting
air bottles, MRI scanner cryogenic tubes, eyeglass frames, musical
instruments, drilling motor shaft, X-ray tables, helmets.

2) Automobiles: (SiC-SiC) combustion chambers, (AISiIC)
engine cylinder liners, (SiCw / Al-alloy) diesel engine pistons, (E-
glass / epoxy) leaf springs, (Al-C) drive shafts, (Al-SiC) flywheels,
racing car brakes, (SiCp / Al-alloy) shock absorbers.

3) Aerospace equipment and structures: (TiAl-SiC fibers) rocket
nozzle, heat exchange panels, spacecraft truss structure, reflectors,
solar panels, camera housing, turbine wheels (operating above
40,000 rpm), nose caps and leading edge of missiles and Space
shuttle.

4) Submarine: (carbon and glass fibers) propulsion shaft,
(graphite / epoxy) cylindrical pressure hull, (glass / epoxy) sonar
domes, composite piping system, (Al-SiC) diving cylinders.

5) Biotechnology: the functional gradient nanohydroxyapatite
reinforced polyvinyl alcohol (nanoHA / PVA) gel biocomposites
can be prepared through a layer-by-layer casting method combining
with freeze/thaw cycles technology. nanoHA / PVA gel
biocomposites have been a promising and excellent artificial
articular cartilage repair material. Compared to hydrogel-based
materials such as poly (vinyl alcohol) (PVVA), poly (lactic acid) and
chitosan, nanoHA / PVA gel biocomposites possesses superior
bioactivity and mechanical properties because of the nanoHA
existence in the composites [14].

Some more applications of CNT in FGM having recent
applications are the following [13]:

1) CNT reinforced functionally graded piezoelectric actuators.

2) As furnace liners and thermal shielding elements in
microelectronics.



3) CNT reinforced functionally graded tools and dies for better
thermal management, better wear resistance, reduce scrap, and
improved process productivity.

4) CNT reinforced functionally graded polyestercalcium
phosphate materials for bone replacement.

FGMs in optoelectronic devices

FGMs can be presented as a composition of several connected
thin layers. Nowadays the graded materials are widely used for
antireflective layers, fibers, GRIN lenses, GRINSCH lasers, peltier
junctions, fuel cells and many other passive elements made from
dielectrics, and also for sensors and energy applications. For
example, the modulation of refractive index can be obtained in such
components through the change in material composition. Another
possibility is to apply concept of gradation in semiconductor active
devices. In semiconductors the material function can describe
energetic bandgap, refractive index, carrier concentration, carrier
mobility, diffusion length, built-in electric field and another
property which influence the parameters of optoelectronic devices.

In the paper [6] is presented a review of possible applications of
A,-By group materials with graded composition for optoelectronic
devices such as p-n diodes. By using FGM we can obtain higher
sensitivity of detectors. It became possible to fabricate photonic
devices which could operate in a wide spectral range (also voltage
tuneable photodetectors). The important application area of usage of
FGM is photovoltaics. Thin-layer photovoltaic cells made from
FGM can overcome theoretical limit of 20% quantum efficiency
specified for silicon homogenous elements. Moreover, gradation of
composition and doping concentration in semiconductor materials
makes possible to modify their electrical properties i.e. the
modulation of built-in electric field and carrier concentration in
FGM structures fabricated from A By and A;;;N compounds.

High-efficient photodetector and solar cells

The fundamental limitation of the efficiency of homogenous
silicon solar cells is the constant energetic band-gap width in bulk
material. Because the high-energetic radiation is absorbed in a
shallow layer under surface, it is necessary to form electric field in
close vicinity to the surface. Generated carriers can effectively be
separated in electric field; therefore the diffusion length of carriers
should be longer than junction depth.

Another factor which decreases carrier generation efficiency is
the difference of energetic band-gap and absorbed photons energy.
By using materials with gradation of energetic band-gap, it is
possible to match the absorption edge with band-gap, which
improves generation efficiency. The appliance of cascade of
junctions with different energetic band-gap width can be one of the
solutions. Another way to overcome this limitation is the use of
graded material. The idea of such device is shown in Fig. 3.
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AlxGai-xM(n) GaM(p)

rAlxGai-xN (n)
+GaN (p)

r Substrate

Fig. 3 Schematic structure of p-n photodiode with graded layer electric
field, therefore the diffusion length of carriers should be longer than
junction depth [14].

The article [15] describes the concept of creating ultrasonic
waveguides based on uniform composition FGMs, such as an alloy
Cu-Al-Mn by changing of mechanical properties generated by the
gradient thermal treatment.

FGMs - alloys consisting of hard grains of carbides, nitrides and
borides of transition metals (tungsten carbide, titanium carbide,
titanium carbonitride, titanium diboride, etc.) forming a continuous
strong frame, and the metal binder (cobalt, nickel, titanium,
aluminum, and etc.), the content of which varies continuously in
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volume of the material. As a result FGM materials possess
properties as carbide or metal, i.e. have a high hardness and high
toughness. Because of these properties, as well as high thermal
stability, FGM alloys can be used effectively in the following areas:
military equipment (body armor and protection of tanks and
helicopters from a gunshot and shrapnel injury); metalworking
(making cutters for machining difficult steels and alloys); mining
(cutters for rock drilling); processing industry (facing grinders for
grinding solids) etc. [16].

FGM based on Bi -Te for thermoelectric cooling mode with the
maximum differential temperatures is presented in [17].

The emergence of functionally graded materials (FGMs) [1, 2]
has revolutionized the aerospace and aerocraft industry. The FGMs
used initially as thermal barrier materials for aerospace structural
applications and fusion reactors are now developed for general use
as structural components in high temperature environments. FGMs
are manufactured by combining metals and ceramics.

5. Final Remarks and Future Works on FGMs

This brief survey of some FGMs and their applications could
enhance the common understanding of some modern and
contemporary knowledge and materials.

In the literature, there has been a lot of research work and
developments, that has been done by different investigators on the
analysis of FGMs. Most of these works focus on 2D models. There
is a need to develop 3D models to understand the full response to
different loadings. There is also need to use higher order theories
combined with no local stress analysis. In general, FGMs holds a
good potential in many applications. Research work now should
progress combining the modelling of FGMs with substantive
experimental work.

Last but not at least, both experimental and theoretical studies
of the FGMs are quite important and need to be developed in order
to seek unknown and possible FGM properties for new potential
FGMs applications. Future applications demand materials having
extraordinary mechanical, electronic and thermal properties which
can sustain different environment conditions and are easily
available at reasonable prices.
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Abstract: Transit of surface waves through defects in steel surfaces has been viewed in this paper. The form of registered signal is
changing as result of complex wave processes in the area of defects. The received signals are digitized and phase-spectral analyses are have
been made. If there is a defect in the surface of the samples it shifts the phase of the Rayleigh wave. The phase shift depends on the size of
defects. The results obtained can be used for the creation of innovative technologies with improved resolution for testing of surface and

subsurface defects in the practice of non-destructive testing.

Keywords: NON-DESTRUCTIVE TESTING OF SURFACE DEFECTS, SURFACE WAVES, PHASE SIGNAL ANALYSIS

1. Introduction

A surface and subsurface discontinuity testing in elastic
structures is a traditional problem in the practice of ultrasonic NDT.
Usually, the method of reflection of a wave from defects has been
used, because by using the method of transmission there is no
significant alteration of the basic informative parameter — wave
amplitude — it is in the range of 2 — 4%. The roughness after the
mechanical processing further impedes interpretation of results [1,
2]. There is an admission in [1] issued on the base of experimental
investigations that when the wave pass trough a cylindrical and
spherical discontinuity, it disperses. The sources of dispersion are
two: close to the surface and at the bottom of discontinuities.

Nowadays a digital transformation of signals is applied for
creation innovative NDT technologies. Informative of NDT
parameters increases in order to improve resolution and precision of
measurement. The phase of wave is increasingly introduced as a
parameter for evaluation of current situation of elastic structures
when concrete problems are solved. [3].

Aim of this paper is to present theoretical and experimental
investigation of Rayleigh wave signal change when pass trough
surface and subsurface defects and to suggest additional diagnostic
informative parametr for practical implementation in NDT.

2. Theoretical
justification

study of the problem and

The spreading of the surface wave in elastic body is presented
in[1, 2]:

4k%gs— (K> +s%)? =0 1)

where ¢? = k2 —k|2 u s? = k2 —kt2 .Here k k, u k; are the wave
numbers, respectively, on the surface, the longitudinal and

transverse waves in the body. The energy density of the wave in the
depth z is determined by the expression [1]:

Apa)ct
2ct

E= [AL exp(-2.9.2) - Ag.exp(—(q +5).2) + Ag.exp(-252)], (2)

where , Aj =4+ 772 —4.772.52 ,

=241- 17 \[1 n +\[1 77 2+77 +241-71 2 \1- 77 )(2- 17
A3:4.(1—77 .§ ).(4—3.77 )(2-n )2 are mathematical
excretions, n=Kki/k=clcy, &=K/ki=ci/c;. Herec, cjand

ciare the speed of propagation, respectively, of the surface,

longitudinal and transverse waves (k=w/c,
frequency).

® is the angular

In fig. 1 a) is shown a dependence, calculated by (2) for the
average density of wave energy from the relative depth z/A1 of
spreading in a sample of low carbon steel. The energy is unevenly
distributed in the depth of the layer. For example, 90% of wave
energy passes trough a layer with relative thicknessz/A=1. The
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entire wave energy is distributed in a layer with relative thickness
z/A=1.6. In Fig. 1 b) numerical simulations are shown for the
attenuation of the amplitude of the surface wave when cylindrical
whole with diameter in the range 1 — 7 mm and depth 1 mm in the
still sample is available. These results are obtained for wave width
10 mm. In the practice of non-destructive testing is accepted the
uncertainty of attenuation of the probe-sample boundary is within 0
- 3 dB and that means the minimal detectable diameter of the
cylindrical hole is 5 mm.
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@ue. 1 Simulation study of: a) - average energy density of the wave in the
relative depth z/A ; b) - change the registered amplitude due to the
presence of a cylindrical hole whit diameter in the range 1 — 7 mm.

3. Experimental study

Experimental studies of the surface of the signal wave passing
through a rough-milled steel samples having a thickness 8 mm were
carried out (see Fig. 2 a). Atrtificially discontinuities in the shape of
cylindrical openings and channel-shaped are produced in some of
the samples. The holes have a depth 1mm and diameter 2 mm, and

end with a right cone with a central angle 1200( depth 0.6 mm).
The total length of such discontinues are 1.6 mm. They are formed
perpendicularly to the surface in one or two rows (depending on the
number of holes, the maximum number in a row is 3) with distance
a=4.5 mm. The ultrasonic sensors are positioned symmetrically to
the holes when experiments have been carried out. The channel has
a width 3 mm and elliptic shape in cross-section, gradually

changing depth from 0 to 0.3 mm and is disposed at an angle 30°
in relation to the direction of wave propagation. A study in a section
of a brake disc from a car with delaminated subsurface and visible
cracks has been carried out. The defects are derived during normal
operation of the part due to sudden temperature changes like heating
and cooling. The surface deviations that were tested are described in
Table. 1.

Table 1. List of tested discontinuities

Deviation Ne Type of discontinuity
1 A cylindrical hole, 1 pc.
2 A cylindrical hole, 3 pc.
3 A cylindrical hole, 6 pc.
4 Channel with variable depth
5 Brake disc with delaminated
subsurface and visible cracks

The experimental results were recorded by digital flaw detector
of LECOEUR ELECTRONIQUE SARL, working with a PC via
USB interface. The surface wave is excited and registered by



sensors with rectangular plate with width 10 mm, nominal
frequency of 4 MHz and a real resonance frequency 3.81 MHz,
determined by spectrum analysis of recorded signals by flaw. The
velocity of the surface wave is measured 2923 m/s, which
determines A =0.77 mm and layer thickness for distribution within
1.23 mm.
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Surface defect Ql‘ @ B
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Fig. 2. Experimental setup; a) - scheme of the experimental study; b) samples
with artificial discontinuities; c) — delaminated subsurface and visible cracks in
the brake disc.

Series of experiments with laboratory samples have been
organized and implemented and images of signals, taken at the
same reference distance L =55mm between the probes, and at a
constant adjustment of the flow detector scale have been received.
The probes were removed from the samples and offset from the
surface deviations after each measurement. The experiments have
been organized so that (1) the signal level is approximately 80% of
the height of the screen; (2) probes are pressed with a constant force
to the samples and (3) sufficient contact lubrication in order to
ensure a better comparability of results. A compensation for
acoustic attenuation due to different deviations within 0-2 dB has
been noticed. It is remarked that the attenuation of probe-sample
boundary were significantly more. The images are compared by the
photo overlay and using labels/markers that are part of the detector
software.
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Fig. 3. Experimental results of the signal at a different deviation; a) — without
deviation; b) — deviation Ne /; ¢) — deviation e M 2; d) — deviation M 3; €) —
comparison of the signals; e) — comparison of the spectra.
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Some results of the comparison of the signals obtained when the
waves propagate on surfaces without and with deviations Ne 1, 2
and 3 are shown in Fig. 3 a) — d). The signals were recorded at
different distances between the probes and the deviations. There is
no significant dispersion of signals from studies of identical
discontinuities. The existing deviation is likely due to imperfections
in the machining and different positioning. A comparison of the
signals in the above is shown in Fig. 3 €). Here there is a significant
deviation between signals recorded under different conditions. Here
1 refers to the wave without surface deviation and with 2, 3 and 4 -
the deviations Ne, respectively, 1, 2 and 3. There is coincidence at
the beginning of all the signals, however at the end of the signal
there is some dissipation. This fact can be explained by interference
of two waves: the first (main) passed through the discontinuity, it
has a major share of the signal amplitude; and second: the scattered
wave from the surface of discontinuity. When there is a deviation,
then the signal is longer. This is an indication of an increase in the
propagation path of the second wave as a result of the geometrical
characteristics of the deviation. A comparison between the spectra
of the signal from the sample without defect and signal from the
sample with deviation Ne 1 is shown in Fig. 3 f). The spectra were
obtained using the built-in the flaw detector software after digital
filtering and maintaining a constant level of amplitude. There is a
shift of the spectrum. A clear deviation in the resonant frequency of
the wave can not be taken into account visually. Similar results
were obtained by comparing the spectrum with other deviations.

A comparing the test result with deviation Ne 5 is shown in Fig.
4 a). There is increasing of duration for wave propagation trough
the deviation within a 0.088 us. Therefore, there is an increased

equivalent length of the wave path (the calculated increase of the
length is in the range 0.26 mm). In the Fig. 3 b) the images of the
signals are superposed on each other by shifting, so to obtain
complete coincidence of the beginning of the signal. Similar to the
previous results, an increase of the duration of the signal is
remarked (an increase in the duration of 0.037 s is noticed, which

corresponds to the extension of the path of the dispersed wave 0.109
mm). These facts can be explained again with dispersion of the
surface wave from the wall of the discontinuity and interfering with
the base wave.

Without |
- devintion ¢ 1 | i -

| | j ':‘."‘T'H Wiah deviation Ned | -

a b
Fig. 4. Comparisorz between experimental results from a stL)de of deviation 4
after positioning; a) — at the time; b) — at the signal beginning.

A study of surface and subsurface stratifications in the brake
disc is shown in Fig. 5. Some rough unevenness in the surface are
cleaned in advance. A significant dissipation of the waveform due
to the influence of the roughness has been found. The
measurements were carried out in reference distance between the
probes 17 mm. A significant compensation (about 60 dB) of losses
in the layer between surface and probes (in comparison with
measurements with laboratory samples) has been made. There is
good agreement in the beginning and some deviation at the end of
the signals. There is some deviation in the signal spectrum because
of surface cracks and stratifications.

i

It is appropriate an additional informative parameter for testing
of discontinuity to be formulated on the base of experimental results
obtained by study of signal change when the surface wave pass
through artificial and natural discontinuities. The discontinuity
causes partial wave dispersion. The scattered wave and the passed
wave have equal speed. The both waves interfere and it changes the
signal form. The registered signal carries information for both
waves, including for the passed length of the scattered wave by its
phase shift. Therefore, it is appropriate that the phase shift of the



surface wave after the discontinuities to be used as a further data There is a correlation between the phase difference and shape /
parameter for testing. size of the discontinuity. Therefore, it is appropriate to introduce
phase shift as a further informative parameter for characterizing the
size of discontinuities.

5. Conclusion

Spread of the Rayleigh surface wave in samples with artificial
and natural discontinuities has been studied in this paper.
Waveforms are analyzed and obtained the spectrum and phase of
the recorded signals. Existence of discontinuities in the sample
surfaces is a reason for phase shift of the signals. It has been found
by experimental way that the phase shift depends on the overall size
of discontinuities. Phase shift measurement of the signal ensures

testing defects with smaller dimensions. Phase as an additional
004 010 8 parameter to allow abnormal with smaller sizes. These results can
be used for creating innovative non-destructive technologies with
improved resolution for testing of surface and subsurface defects by
surface waves.

Fig. 5. Experimental results comparison in the study of unventilated car
brake disc.

4. Modification of the phase of the wave if there is
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Fig. 6. Results of digital signal processing; a) — moment of digitization of the
registered signal wave; b) — spectrum of the signal for deviation A2 ; ¢) —

spectrum of the signal for deviation M2 5; d) — values of AD for shift Mo 7,2 u 3.
Comparisons of results for the unfiltered spectra, respectively,
in the study of laboratory specimen of deviation Ne 1 and brake disc
deviation Ne 5 are shown in Fig. 6 b) and c). The phase @, of the

wave when discontinuities are missing and the phase @®; when

discontinuities are existing are calculated. The phase shift AD is
calculated as:

AD = Dy — Dy ©)

Some results for AD obtained for deviations Ne 1,2 u 3 are
shown in Fig. 6 d). The more number of holes is caused the greater
difference A® of phases. The most significant increase A®
between the signals from deviations Ne 1 and 2, although the
greatest increase of reflecting surface is between deviations Ne 2
and 3. The numerical processing showed a phase shift of the signal
from deviations Ne 4 and 5 within 0.014 rad and 0.013 rad.
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Abstract: The main challenge in the evolution of cellular networks is providing increased channel capacity and data rates. Mobile
operators are obligatory to boost the researching of methods for enhancing the spectral efficiency in response to the growing needs for
better connectivity and signal coverage. The engineering of transmitters and receivers should be processed in a very precise manner as a
matter of frequency effectiveness. An essential competitiveness is achieved having the combination of carrier frequencies as elements of one
whole traffic trunk. Multicarrier techniques provide fulfilment of user requirements in the face of continuous on-line actions, fast file sharing
and permanent Internet connectivity. Carrier aggregation in radio channels is seen as sophisticated technique for improving frequency
usage assuring higher throughput and capacity.

Keywords: HIGH-SPEED PACKET ACCESS+ (HSPA+), 3.5G, LTE, 4G, CARRIER AGGREGATION, SPECTRAL EFFICIENCY,
PEAK DATA RATE.

1. INTRODUCTION. 2. THE CONCEPT OF CARRIER

) o ) AGGREGATION.

The reasons for the colossal increasing in the needs of higher data
rates within mobile network communications are many and have The optimization of the available frequency bandwidth in cellular
their strong philosophy — evolution in mobile applications; need for radio systems is achieved by means of a channel rescheduling
constant broadband Internet connectivity; faster video and  technique. This channel reschedule is essential having unused
multimedia streaming, and the presence of low-cost smart phonesas  channels free of charge and other channels being overloaded. To
well. Cellular mobile operators must invest sufficient resources in improve the existing HSDPA (3G) technology, HSPA+ and LTE-
response to the customer’s whimsical requirements. Frequency  Advanced are using radio channel carrier aggregation [6]. Carrier
limitations are on the front line and therefore sophisticated solutions aggregation allows expansion of effective bandwidth delivered to a
are the object of research. The challenge is to optimize the available  user terminal through simultaneous utilization of radio resources
crowded bandwidth with methods of increasing peak data rates. across multiple carriers.
Optimizing unused channels with carrier frequencies in a given = .
particular moment of time are one direction for further \ adjacent carriers in one frequency band |
development. Finding a way to use the unused is no other than a ! band 1 | e
perfect solution for communication network engineers and ! 1A
designers. The dynamic traffic splitting among multiple carriers |
seems to be very efficient way for improving the overall :
performance of the cellular network.

Mobile operators’ data traffic analysis show the flow of packets [ non-adjacent carriers in one frequency band
is seen difficult for prediction [1]. The packet switching technique ‘ i 1
in digital cellular networks appears to be extremely complex while bl B3 e
having abstract modulation and signaling. Higher data rates require
better error performance and optimized signal detection. As a matter ; .
of improving the signal detection, non-correlating signals should be , -t
in mind. Signal distribution play main role in extreme data loads. \ cartiers in different frequency bands ]
As an example it can be pointed that if transmission of large file is
requested in a particular moment, the corresponding radio channel | i
will get overloaded. While adjacent channels stay unused, i .
inefficient carrier frequency distribution is present. Adjacent : Lo i
channels can also be in neighboring cells as well. . e f

Avoiding such spectral inefficiencies, radio designers are to
develop enhanced methods for migration toward future generation
networks — 3,5G, 4G and even 5G. High-Speed Downlink Packet The multiple carriers are aggregated to form an overall larger
Access (HSDPA) and Long Term Evolution (LTE) are the available  pandwidth. Carrier aggregation permits the LTE radio interface to
cellular networks on the market. Improving the concept of channel be configured with up to five “component carriers” of any
usage these systems migrate toward 3,5G and 4G. One main benefit  pandwidth. We can assume that three types of carrier aggregation
chased is better spectrum usage while decreasing unused  are defined: contiguous aggregation in one band, non-contiguous
frequencies. The multi carrier systems present Carrier Aggregation aggregation in one band and different band aggregation (fig. 1). In
and/or OFDM. Carrier Aggregation (CA) is a technique that | TE-Advanced, carrier aggregation provides wider frequency bands
distributes one data flow over multlple cellular radio channels in Comparison with the previously Supported in 3GPP Release 8 or
achieving larger throughput and therefore faster data rates. The Release 9 ratifications.
other technique - OFDM - is the already studied and tested way of Enhancing consistent user experience across the network cell
modulation with multlple sub-carriers Comprising one data stream. appears to be the main purpose of Carrier Aggregation. The multi

carrier traffic splitting idea is to achieve better resource utilization
and spectrum efficiency. On one hand, aggregation is achieved by:

~— band1l —+ (=~ band2 —»=

Fig. 1 — Types of carrier aggregation for downlink channel.
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e combination of peak channel capacities and available
throughput performance in adjacent and non-adjacent
carrier frequencies;

e avoiding the relative spectral inefficiencies that may be
inherent in wireless deployments in non-contiguous
carriers, often spread across different frequency bands;

e performing consistent QoS and highly efficient load
balancing across frequencies and systems (cells);

e immediate rescheduling over unused channels at
another carrier or system while data congestion occurs;

e smart interference management system with dynamic
resource allocation.

On the other hand, mobile operators are saving financial
resources with the increase of network capacity provided by cost
effective solution in the face of already deployed equipment and
just a few software upgrades.

2.1. 3GPP RELEASE 8.

The first concept of carrier aggregation was introduced in 3GPP
Release 8 in 2009 announcing that two adjacent carriers can operate
together to serve one user [3]. That is two adjacent channels,
serving one user in one frequency band, can operate simultaneously
while one of them is not busy. This version of carrier aggregation is
called “Dual-Cell HSDPA Operation on Adjacent Carriers”. Two
carriers of 5MHz bandwidth are combined and with the use of
64QAM the peak data rate is doubled to 42Mbps. MIMO antennas
here are still not included. Resources can be assigned at the same
time on both carriers with the Dual-Cell capable HSPA user

equipments.
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Fig. 2 — Uplink and downlink channel carrier aggregation

The channel non-related to HSDPA technology stays in so called
“primary serving cell”, the physical layer procedures rely also on
this primary serving cell. The transport channel chains are
independent and perform coding, modulation and Hybrid Automatic
Repeat request (HARQ) retransmissions separately in a similar
fashion as MIMO.

The dual carrier is a natural evolution of HSDPA allowing
theoretically doubling the 15 user peak data rate. The Dual Carrier
DC-HSDPA is already a reality in numerous commercial
deployments in the world. The DC-HSDPA is limited to 2 adjacent
carriers of 5 MHz.

2.2. 3GPP RELEASE 9.

The adjacent carrier limitation is overcome in 3GPP Release-9. It
to provides a Dual Band HSDPA operation with separate frequency
bands using Multiple input - multiple output (MIMO) antennas. The
uplink is also considered and the Dual Band Dual Carrier HSPA is
introduced. The same principles as DC-HSDPA are standing at the
foundation: to double the uplink data rate up to 23 Mbps using
16QAM. Moreover, it is well known that UE in uplink condition is
often more limited by the bandwidth rather than by the actual
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transmit uplink power. Here the advantages of DC-HSUPA in terms
of data rate and availability are well expressed.

A DC-HSUPA user can transmit over two E-DCH 2 ms TTI
transport channels, one on each uplink carrier [10]. The user is
served by the same eNodeB over two different cells on the same
sector [1]. The secondary carrier can be activated or deactivated
through special HS-SCCH protocol orders. In Release-9, dual-band
HSDPA operation is specified for three different band
combinations, one for each ITU region:

e Band | (2100 MHz) and Band V (850 MHz);
e Band I (2100 MHz) and Band VIII (900 MHz);
e Band Il (1900 MHz) and Band 1V (2100/1700 MHz).

2.3. 3GPP RELEASE 10.

In Release 10 the number of carriers is proposed to four. Uplink
and downlink may be independently configured, but the number of
uplink carriers must be less than or equal to the number of downlink
carriers. Each component carrier is equivalent to a Release 8 or
Release 9 carrier.

User terminal

Base station UE

eNode B

Fig. 3 - 3GPP Release 10 - 4x carrier (channel) aggregation

The standardization of the framework developed during the
previous rounds of multi-carrier standardization in 3GPP is reused
to provide a 4-Carrier HSDPA on two separate frequency bands.

2.4. 3GPP RELEASE 11.

A natural step in Release-11 is to provide a support up to 8-
Carriers HSDPA aggregating up to 40 MHz of spectrum meeting
the requirement of ITU for a real 4G system [12]. Release-11 also
brings support aggregation of non-adjacent carriers on the same
frequency band.
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Fig. 4 - Evolution of HSPA Carrier Aggregation.

Higher utilization efficiency is provided with the use of dual
carriers. Dynamic user multiplexing and improvement of the load
sharing allows theoretically doubling the instantaneous data rates by
assigning all the code and power resource to a single user in a
network cell. By increasing transmission speeds, the round trip
delay time is reduced. The 10 MHz bandwidth is also used to
schedule user terminals (UEs) more efficiently around fading



conditions bringing frequency selectivity gain and improved QoS
gain from joint scheduling.

The peak rate capabilities provided by each evolution is
improved significantly. Carrier aggregation is one of only a few
features to provide such a clear capacity improvement on the
network. From a downlink theoretical peak data rate in Release-7 of
28 Mbps, each release doubles this peak, to reach in Release-11 a
throughput of 336 Mbps with 2x2 MIMO and a throughput of 672
Mbps when combined with 4x4 MIMO antenna. It is possible to
reach a theoretical peak data rate of 168 Mbps using the highest
modulation scheme (64QAM) and the downlink MIMO 2X2
configured on each downlink carriers. It doubles the performance
achievable with (DB)-DC-HSDPA [12]. The study Item called
“LTE and HSDPA Carrier Aggregation” is currently under
investigation as part of 3GPP release 12 [14].

3. CERTAIN BENEFITS AND CHALLENGES.

Carrier aggregation enables high data rates by aggregating
multiple Release 8 carriers to support transmission bandwidths of
up to 100 MHz [14]. This approach provides the following
advantages:

« backward compatibility with release 8 and 9 capabilities;

« dynamic scheduling over different carriers to mitigate varying
channel conditions;

« higher throughput rates;
« a practical solution for the LTE spectrum fragmentation issue.

Data rate improvement of LTE networks through aggregated
spectrum is just one of the many advantages of CA. Network
coverage and network access performance enhancement through
better capacity and coverage management are also affected. CA
could also help to avoid interferences induced by heterogeneous
networks where small cells and macro cells operate in the same
carrier frequency. If interference exceeding certain threshold is
detected, the cell can reschedule a mobile terminal to a different
carrier.

AU unog

Fig. 5 — Increased data rates.

Having the flexibility to schedule data across multiple carriers
to the same device provides spatial and frequency diversity,
allowing for more reliable communication to the terminal. All
carriers with cross carrier scheduling can be managed by one cell.
This option introduces Inter Cell Interference Coordination (ICIC).

While the concept of carrier aggregation is simple, the feature
has significant impact on transceivers. Mobile device developers
implementing carrier aggregation need to consider impacts on the
Radio Resource Control (RRC), Medium Access Control (MAC)
and PHY layers as well as receiver design. From the device point of
view, the user plane and layers above RRC are not impacted. UEs
are classified according to their carrier aggregation aggregate
bandwidths.
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The LTE CA-ready devices have to support data downloading
at rates up to 150Mbps and should also be packed with advanced
features such as Full-HD video and audio, sophisticated
computational imaging all without compromising the terminal
battery life [9]. Therefore terminal powering schemes should be a
very careful choice having components like 8C-HSDPA/LTE
modems and multimedia processors. Real-time media streaming
like Ultra-HD content and quality videoconferencing will be
available when the modem and the multimedia processor are closely
integrated.

Another challenge facing the implementation of CA is the use
of two transceivers and related upfront components to detect the
two/four/eight aggregated carriers. Receiving information from two
and more (up to 8) cellular radio channels and converting them into
a single stream should be designed in baseband frequencies.

These considerations complicate the overall design of the
smartphone and compromise its power consumption, its form factor
and its overall cost. In addition Carrier Aggregation could add more
burdens to the already-fragmented environment of HSPA+/LTE
spectrum as vendors will have to anticipate multiple CA
combinations across various bands. This could have a dramatic
impact on economies of scale, which in turn could have a
significant impact on the overall device market price.

4. CONCLUSION.

After deploying the carrier aggregation technology, good
amount of benefits are provided. Such are maximization of the peak
rate and throughput performance; higher and consistent QoS;
seamless access to unused channel capacity and also mitigation of
relative inefficiencies in non-contiguous and narrow channel
bandwidths. Of course the evolution to multicarrier also comes at
the expense of UE and eNode B complexity, for which hardware
implementation is challenging.

Carrier aggregation seems to be cost effective solution since
expensive investments are avoided. Finding a way to utilize the
frequency spectrum more efficiently, channel aggregation provides
prolonged functional services from the deployed equipment and
infrastructure.
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INPUJIOKEHUE HA AJITOPUTDHBM 3A IPEBPOABAHE HA OBEKTU, 3ACHETHU C
HEITIOABHUKHA BUJAEOKAMEPA

APPLICATION OF AN ALGORITM USED FOR COUNTING OF OBJECTS, SHOT WITH FIXED
VIDEOCAMERA
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Pesztome: L{enma na pabomama e 0a ce npeonodicu Memooono2us, upes Koamo 0a ce npebposim obexmume, KOUMo ce HAMUpAm 8 O8UNCEHUe
0wp30, cucypro u egpekmugno. Yacm om msax, Koumo umam uUMeH4USU XAPAKMEPUCMUKU, T.e. OUHAMUYHO Ce NPOMeHs gopmama um, ce
onpedensm ype3 npemaxeane Ha QoHa upes cneyuguuna memooonozus. Taka 6uxme moanu oa ce coobuem ¢ UHGOpPMAyUs, OMHACAUA Ce 3d
pasnosuasamne na 0beKmume, KOUMO ce HaMupam 6 08UMNCeHUe, KAKMo U NPedpoAsaHemo uMm.

K/IIO90BU YMU: AJIIFOPUTHM, IIPEEPOABAHE, OFEKTH

Abstract: The aim of the work is to offer a methodology in terms to count people who are moving, fast, sure and effectively. Some of them
that have variable characteristics, i.e. dynamically alter their form is determined by background suppression by a specific methodology. So
we can obtain information regarding recognition of objects which are moving and their number.

KEYWORDS: ALGORITHM, COUNTING, OBJECTS

1. VBOJ

Bupeoobpaborkara, KosSTO M3BeXkIa MHGOPMAIHS 33 JBIKEIIN CE
00eKTH, CBbp3aHa C TAXHATa (hopMa OT HENPEeKbCHAT BUACOKIUII €
OCHOBEH KOMIIOHEHT 3a BHJeoKoaupaHeTo [1], ommcanue Ha
ChAbpKaHHE B MPOHM3BOJIHO MyIaTUMenuiiHO mpexcraesHe [2], [3],
KakKTO U 3a 00paboTKaTa Ha CUTHAJIH.

CohliecTByBa aITOPUTHM, CIYXKEI 33 NPOCIEAsBaHE Ha JIBIKEIL ce
obekT W TO B peamHo Bpeme, [4]. Toii ce mpuiara BBPXY
MYJITUMEIUHHN KOMYHHKALlMOHHU CHCTeMH. IIpu Hero mepBo ce
IprJIara TeXHHAKA 3a perucrpanus Ha ¢poHa. ToBa ce IpaBH ¢ 1en 1a
ce OCHTYpH HaJexaHa HHpopMmanus 3a (OHOBOTO H300pa’KeHUeE.
Crex TOBa ABMIKENIHS ce 0OEKT ce OT/AelNs OT (JOHA KaTo Ce CpPaBHU
TeKyIIUs Kagbp C HAclIOXEHOTO (OHOBO u300paxeHue. B
HOCIIE/ICTBHE, PE3YITATHT OT TOPETIOCOYEHHUTE ACHCTBHS Ce ToIara
Ha JIOIBJIHUTENHAa 00paboTKa KaTo ce M3MOI3Ba MacKa, C Ll Ja ce
HpeMaxHe HAaTPYNaHus LIyM M Ja ce u3raau ¢opmara, T.e. 1a ce
oyeprae TpaHuuaTa Ha oOekTa. B ciyuamTe, KOraro CEHKH OT
00eKTHTE Ce perucTpupar BHB ()OHA, ce MpWiIara TIpaJueHTeH
¢bunTep, ¢ 1en fa ce HaManK eeKTa Ha CsAHKara. 3a Ja MOraT Te3H
olepanuy 1a Ce W3BHPIIBAT B PEATHO BpeMe, AITOPHUTHMBT HE
CBIBpXKA CJOXHHM, W3UCKBAIlM TOJISIM W3YUCIHTENIEH pecypc
olepanuy, KOUTO Ja YBEIUJaT BPEeMETO 3a 00paboTKa M JOCTUraHe
Ha HY)KHUS KpaeH pe3yinTar.

ToHsikora BB3HHKHAT CUTyallMd, KOIaTO CTaBa TPYJHO Ja ce
npedpost obexture. PazpaboTeH e anropuTbM 3a mpedposiBaHe,
KOMTO MOXe Ja ce Mpwiokdh Ha cucremara, [5]. Ilpu Hero ce
U3M0JI3Ba CHEeU(UUCH METOJ 3a IPOCIeIsIBaHe, YUETO OCHOBHO
NPEeUMYIECTBO € Ja C€ KOMIIGHCHpAaT TpeIIKUTe, KOWTO ce
HOJTy4aBaT IpH OPOSHETO Ha MHOXKECTBO OOEKTH.

OnuTHTe na ce ompeaend OposT Ha NPEMHHABAIIUTE OOEKTH OT
oOpaboTkara Ha W300paKEHHWsI Ca HANpPaBEHH NPEAW H3BECTHO
Bpeme, [6]. Ho KOHBeHIMOHANHHTE METOOM HEe OMxa MOIJIH Ja
peOpOosIT MPEeMUHABAIINTE OOCKTH TOYHO, OCBEH aKO HE € MMayo
MHOTO MaJKO OOEKTH, MPEMHMHABAIIM Mpe3 HaJeHO MPOCTPAHCTBO
HaBenHBXK. [Ipemmara ce Meron, upe3 KOWTO INpeMHHaBaIUTe
00exTH 1a OBJaT TOYHO ONpEJelIeHH KaTo OpOM Upe3 W3MOJI3BaHe
Ha M300pakeHns, MOJTyYeHH Upe3 cTepeo kamepa. B mpexnoxeHusT
METOJ, CTepeo Kamepara € HENOJBIKHA ¥ ONTHYHATa OC Ha
KaMepaTa € HacTpOEHa Taka, 4Ye IMpPEeMHHABAIlUTEe O0EKTH Omxa
MOITIM Aa ObaaT HaOIIOJaBaHM caMO OTrope. B To3m pexuMm Ha
CHCTEMaTa, aK0 HMMa MHOXECTBO OOCKTH, IpEeMHMHABAIlM Tpe3
Bparara, Te He ca Ce€ NPUIOKPHWIM NMOMEXAY CH Ha IOJyYECHHTE
n3o0pakeHus. B jombiaHeHne, ¢ momolmnra Ha CTEpeo Kamepara,
TpaeKTOpHsATa Ha [BIDKEHHE Ha OOCKTHUTE MOXe Ja Oble
OIIpe/ieNICHa U NpOoCieaeHa.

C men Jga ce MMa DIBJIHA BHIAMMOCT BBPXY CIIEHATa, KOSTO
NIPEACTaBIIsIBA HHTEPEC MOXE Ja C€ U3II0A3BaT MHOXKECTBO

81

MPOCTPAHCTBEHO OTAAJICYCHU Kamepu, [7]. B To3u ciyu4aii 3agauara
Ha omnperneisiHe Opost Ha OOEKTHTE, NPEMHHABAIM IIpe3 TakaBa
CLICHa, U3MCKBA CHCTEMATa J]a MOXKE Jja ONPEed KOM HaOII0ACHUS
OT Pa3NMYHH KaMepH IOKa3BaT eAWH M bl 00ekT. Cucremara
MOCTHIa TOBA Ype3 KOMOMHHMPAHEe Ha BHHIIHKS BUJI HAa 00EKTa C Le
CHBNAJICHHE Ha B3aMMHOTO ChIbpXKaHHE MEXIy Kamepure. ToBa
pasriieKiaHe Ha BBIIPOCA TIOCTaBsI PEANIIA OTPAHIMYCHS.
Konkperen anroputsM 3a npeGposiBaHe Ha 0OCKTH € IPEICTaBeH B
[8]. To3u anropurbM ce OCHOBaBa Ha OTKPHBAHETO Ha CrieLU(UYeH
eJIEMEHT CJIeJl CerMEHTaIus Ha oOekTa upe3 rpaduyeH Iporec.
OOeKkThT ce pasrpaHHyaBa M ce pa3jiara B HaOOp OT CErMEHTH,
ChOTBETCTBALlM HA CBOTBETEH cHelU(pHUYEH eneMeHT. To3u
AITOPUTBM Ce HyXKZae OT MUHUMalIHa MH(popmanus 3a popmara Ha
obekra. Cien ToBa ce mpujara ajiropuTbM 3a OpoeHe, KOWTO ce
OKa3Ba e(QEeKTHBEH M B CHTyalus, KOraTo MHOXXECTBOTO HeE
MO3BOJISIBA MACHTU(HIMPaHE HA €AWHWYEH OOEKT, T.e. TOH He e
HalmoaeM.

2. METO/OJIOruA

B Tasm pabora ce mpemmara Obp3 M E(EKTHBEH alTOPUTHM.
IocnenoBarenHocTTa Ha aNropuThMa 3a IpedposiBaHe HA OOEKTH,
HaMUpAaIy ce B JBIKeHHe e ciaeqaus. CaMoCTOsSTeNeH BUJICOKIIHII
ce mpeoOpasyBa B NMOCNIEA0BATETHOCT OT Kajapu. KaTo mbpBa cThmka
Cce M3YMCIIsiBA pas3liMKaTa B JBa IOcIeloBaTeqHHM Kaabpa. Kato
clie/[Ballla CThIKA TE3H Pa3lHKK CE CPAaBHIBAT C IIeN MPU TpeTaTa
CTBIIKA €IHAKBUTE CTOMHOCTM OT KaJpUTe Ja C€ IpEeMaxHarT.
CrenBa wm3BIMYaHE Ha M300pakeHHWETO, IIOJMYYEHO OT TperaTa
crbnka. OTKpHUBAT ce 00EKTHTE U ce IpedposiBarT.

2.1 Jlechunupane na 3a0auama

Pasnonarame ¢ BUIEOKIINII, KOWTO € 3aCHET C HEMOIBI)KHA KaMepa,
KOATO 3acHeMa W Tpaduka Ha obGektu. Toit ¢ B Windows Media
Video File, umu WMV ¢opmar. Lemure ca cnepnure. Ilpu
KOoHKpeTeH Buaeokaun BsB WMV ¢dopmar, koiiTo e 3acHeT ¢ 1en aa
ce HabOmongaBa Tpaduka, Ja ce OTKpHE [BIKEIl ce OOCKT ¢
MIOMOIITa Ha TEXHUKATa 3a IpeMaxBaHe Ha ()OHA U Ja ce moHmoopHu
SCHOTAaTa Ha JBIDKEIINS ce OOEKT, KOSATO Ja Ce CPaBHH C Bede
CBHIIECTBYBAINTE AITOPUTMH, KOUTO Bede ca OWIM IpWIaraHd 3a
pemraBaHeTo Ha MOA00HM 3a1aun. CaMHAT BUACOKIIHII Ce ChbCTOH OT
nocnenoBaresHy kaapu. llenra e ma ce pa3paboTH cuctema 3a
HaOJIfo/IeHne Ha KaJpH, KOSATO [Ja € CIocoOHa Ja uaeHTHdUuupa
00eKTUTEe, HAMUpALIH Ce B JBIKEHHE B KOHKPETCH Kaabp, Aa Ce
HpPOCIEAAT  INPEBO3HUTE  CPEACTBA €  HANPEABAHETO  Ha
MOCIIEAOBATEIHOCTTA OT KaJgpH, KakTO H Ja ce mpedpoaT oOeKTure,
HaMUpally ce B JBIKEHHE. BaykHO M3KMCKBaHE NPU PEIIaBaHETO Ha
3ajauara e, ue OHBT He Ce IPOMEHs, T.€. KaMepara He e JABIKH.



2.2 Aneopumovm

B mpemnoxkeHus airopuTbM ca BKIIOYCHH UYETUPH OCHOBHH
¢byukuuu. IIppBara QyHKIMSA ce M3MOJI3BA 3a NPOYMT HA NajiCH
BHU/ICOKJIUII U KOHBEPTHPAHETO My B Kajipu. Bropata ¢yHkims e 3a
U3IBJIHEHHE Ha OCHOBHMTE MPOLEIYPH, KaTO OTKPHBaHE Ha
pa3nuKu B KaJpuTe, MpeMaxBaHe Ha (oHa, mocieaBaia oopaboTka
" upeHTH(UIMpaHe Ha MOIBIKHUS 00ekT. Tperata (yHKIMS ce
H3M0JI3Ba 32 M3YUCISIBAaHE HA TpelIKaTa [0 MEeTo/ja Ha Hali-MalKuTe
KBaJIpaTH BBPXY M3XOASIINTE JaHHU, IPUIOOUTH 3a CpaBHCHUE Ha
MIPEACTaBsIHETO Upe3 AITOPHTHM, KOHKpeTH3WpaH B Tabimma 1.
Coopen MeToa Ha Hal-MaJKuTe KBaJpaTH Hai-moOpoTo
ChOTBETCTBUE TpsOBa fJa OTroBaps Ha IPAaBHIOTO, AAaJCHO OT
ypaBHeHue 1.

n
W [T =df +d} +..+d> =Y d}

i=1
kpaeTo I1 e QyHkuusa Ha koeduimenture cu d;, i=1+n, KouTO 5
MHMHHUMU3HUPAT.
ANTOPUTBMBT CpPaBHSBA OPUIMHAIHUTE W WICHTU(UIMpPAHUTE
u300pakeHus. HyXHUTE IbpBOHAYANIHM JaHHM Ca CBBP3aHH C
MO3HABAHETO  HA  OPUTHMHANHOTO  H300paxkenne F u
unenTudunmpanus obekt S. B mapamerpure Row u Col ce otunta
pasMmepa Ha m300paxeHusTa. Kato KpaeH pesyirar aaropUThbMbBT
JaBa eIHO IPI0 YHCJIO, Ha KOETO Ce MPHUCBOSBA CTOMHOCTTA,
OTroBapslla Ha M3YMCIEHATa C METOJa HA Hal-MaJIKUs KBaJpaT.

Tabmuma 1 IlceBmokon 3a mpuijarane Ha METOAA Ha Hal-MaJKUTe
KBaJpaTH

ALGORITHM NK(F[], BE[], Row, Col)
1. NKW:=0;
2. for k:=1 to Row in steps of 1
for I:=1 to Col in steps of 1
NKW:= NKW + F(k, 1) S(k, 1)2
end for
end for

Hacrosuusr A0KIa/ U3M0JI3Ba METOIBT Ha Hali-MaJIKUTE KBaIpaTH
3a CpaBHCHHE Ha M3XOJHHUTE JaHHU. V3M0JI3BAT ce [Ba alrOpHTHMA.
EnuHuAT ¢ mpeacTaBeHHs B TeKyliara paboTa, a APYrusT € Beue
MpUJIAra”H KaTto IpH mocieHus GOHbT ce HacIarsa.

Hexa F(K, |) 6bae koii na e xagpp ot Bxomsius Bugeoxwi, S(K, 1)
na Objlie pe3ynTarhT, MOMYYeH Ype3 TEeXHHUKAara 3a IMpeMaxBaHe Ha
¢ona, a E(k, ) e pesynarareT, momydeH upe3 TeXHHKAra 3a
peructpauus Ha ¢oua. Taka k=1, 2, p u I1=1, 2, g, kbxero p u q
OTYHTAT PEAMIMTE W KOJOHHUTE, MPSKO CBBP3aHH C pa3Mepa Ha
n300paxenuero. CTOWMHOCTHUTE ce N3YKCIABAT ¢ hopmynuTe 2 U 3:

@ T =3 S (FkD)- Sk 1),

OT,=> Y (Fk)-EK.D).

KbJETO T; € (YyHKLMATA, OTYMTAILA pE3yiTara OT INPEeIOKEHUS
IrOPUTHM, KOWTO OTCTpaHsBa GoHa, a T, € GpyHKIHsATa, OTYHTALIA
pesynTata OT Bede H3IION3BaH ajlrOPHTHM, NpU KOWTO (oHa ce
no0aBsi ype3 HAClarBaHETO My €AHH BBPXY JAPYr B MOpEAHIA OT
MOCIIE0BATEIIHN KaJIpH.

B mpomeca ma pabora ce 3abems3a, we T;<T,. Uecrorata Ha
TPELIKUTE, HM34YMCICHAa 4Ype3 MeToAa Ha Hal-MalKus KBaJpar,
HPHIOKEH BBPXY M3XOJHUTE JaHHM, IOJY4YEHH upe3 JBETe
pasNuYHU TEXHHUKH, € MoKa3aHa Ha ¢urypa 1. 3abemsa3Ba ce, ue
e(eKTUBHOCTTA U e(PUKACHOCTTA HA MPEATIOKEHHUS aJITOPUTHM € T0-
JOOBP B CPaBHEHHUE C TTOI00CH.

ToBa m300paXkeHHe ce MpocieasBa OT Kpail 10 Kpail ¢ menm aa ce
OTKpHe 00EKT, HAMHUpALIl Ce B ABIKCHHE. 3a Ja ce ONpE/Iein TeXHHS
Opou ce cb3aaBaT IBe MPOMEHIMBH. EjHata chabpxa Opos Ha
MOJIBIKHHUTE 00CKTH, a JApyrara paboTH ¢ TeKyIius 00eKT. AKO TOH
BeYe ChILECTBYBA B IIbpBaTa IIPOMCHIIMBA, TOil ce MpeHeOpersa, a
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aKo ce cueTe 3a HOB, OpOsAT HapacTBa ¢ eauHuULA. [ToHsAKOra Mopaau
pa3IMYHM NPUYUHHU J(Ba WIM IIOBeue OOEKTa ce CIMBAaT B EJIHH,
KOETO JOBEXKAAa [0 Tpeuika Ha mpeOposBaHeTo. AHAIM3BT Ha
HPEICTAaBsHETO CE M3BBpILIBA 4Ype3 MeToJa Ha Hal-MaJKuTe
kBajgpaTH. TO3M MeTOX OOMKHOBEHO CE M3MOJI3BA 32 OTKPHBAHE Ha
Hali-moOpPOTO CBHOTBETCTBHE IIPH JABa Habopa OT MJaHHU Ype3
n3YnCIsiBaHe Ha rpemkara. YerBeprara (QyHKIOuUs, mnpedposiBa
MOABI)XHHUTE OOSKTH CTaBa 4pe3 ICEBOKOJA, M3JI0KEH B Tabiuma
2.

ANTOPUTBMBT Ce MpHJIara Ha HHAUBHUAYAJICH OT/ENEeH KaJbp, KOUTO
€ CaMOCTOATENHA YacT OT BuAeokuna. Karo pesynrar ce monyvasa
n300paKeHne C TOJIBMKHH OOCKTH, KOETO C€ CBhXpaHsiBa B
npoMmennmBa i. 3a nenra ce mojara register=0 u registerveg=0.
BriocnenctBue ce perucTupa HaTpynaHoOTO B MAMETTa 3a BPEMEHHO
CbXpaHeHHEe Ha JaHHUM. Taka IOTOKBT OT HHGpOpMamUs ce
3amnamertsiBa B Oydepa.

Tabnuya 2 Ilcee0oko0 3a npebposasane Ha NOOBUNCHU 0OEKMU

ALGORITM Register()

1. IlpocnensgBar ce perucTpUpPaHUTE MOIBMKHU OOEKTH B
1300paKeHNeTo

2. Axo ce oTkpHue 00EKT, ce MpOBepsiBa 3a PETHCTPAIUs B
registerveg

3. AKO OOEKTBT HE € perUCTpUpaH, Ce OTIYUTA HapacTBAHETO
C eIMHUILA Ha registerveg

4. AKo B U300paKEHHETO HAMA TOJBIKEH 00EKT registerveg
HE TIPOMEHS CTOMHOCTTa CH

5. Crpukute 2-5 ce MOBTapsT, JOKATO €€ MPOCJIEAU ISIIOTO
n300pakeHne

Usnomssa ce codryepuust maker MATLAB, version 7.9.0.529
(R2009b), 64-bit (win64). To3u codryep ce u3mon3Ba 3a peraBaHe
Ha peAula TEXHHYECKH MPOOJIEeMH H OCOOEHO Te3M, KOWTO MMaT
MaTpHYHO TpeJACTaBsHe. AJropuTbMbT Oemie TecTBaH Ha Intel®
CoreTM i3 processor 330M (2.13 GHz, 3MB L3 cache), ATI
Mobility RadeonTM HD 5650 1024 MB VRAM, 4 GB Memory.
V3non3Banute Kaapu ca OT yeO Kamepara, pa3loOJIOXKEHa Ha
LeHTbpa Ha Bumus, umiito coOCTBEeHUK € paguo ,.BuanmH®
(http://bnr.bg/vidin/page/webcam). TlpencraBenure u34nCiIeHUs ca
Bb3 OCHOBAa Ha 8 BHICOKIHIIA, 3aCHETH TaM B CBETJaTa 4acT Ha
JeHs. AJTOPHTBMBT Ce H3IO0J3Ba, 3a Ja ce HNpeOposT OOCKTHUTE,
HAMHpAIH ce B JABIKCHHUE TIPEMUHAIH 1IPEe3 JIaJCHO MPOCTPAHCTBO
3a ONpeJeNieH NePUOJ OT BpeMe.

3. PE3YJITATH U JIUCKYCHA

Tabnuya 3 Hngopmayus 3a usnonzeanume Kaopu

Buneo | ®opmar | Pasmep [Tpoab/KUTENHOCT, MUH
1| WMV | 330x150 08:07
2| WMV | 440x140 03:35
3] WMV 440x 140 02:34
4| WMV | 330x140 10:37
5| WMV | 330x140 19:46
6| WMV | 250x120 07:36
7] WMV | 330x130 05:31
8] WMV | 300x130 08:13

B Tabmunma 3 ca NpeACTaBeHM XapaKTEPUCTHKUTE HAa TECTOBUTE
Kagpu. PasMepbT OTYMTa BHCOYMHATA M IIMPUHATA HA 3aCHETHTE
kajapu. [IpoabIDKMTENHOCTTA Ha 3amuca Bapyupa ¢ 11e Ja Ce TecTBa
QITOPUTBMA IIPU Pa3IMIHO BpEMETpaceHe Ha 3alMCaHHUTE KaJpH.
HyXHOTO M3uCIMTETHO BpeMe HapacTBa C IIOBHIIABAaHE pa3zMepa
H/WIH TIPOABIDKUTETHOCTTA Ha KaJIpUTe.



Taonuya 4 Omuem na noosudicnume obexmu

bpou nBmwxenu ce | bpou nBuxeiu ce
o0exTH, mpeOpoeHn | obekTu, oTuereHu | TowHOCT,
Bugeo Ha pbKa OT ITOPUTHMA %

1 126 115 92
2 75 68 90
3 26 23 88
4 118 102 86
5 202 184 91
6 84 77 92
7 77 68 88
8 76 70 91

B tabmuma 4 ca orpazeHu pe3yaTaTHTe OT PHYHOTO NPeOposiBaHE U
Oposi Ha JBIKEHNMTE c€ OOEKTH, OTYETEHH OT alrOpPHUTHMA.
HyxHOTO TexHONOTMYHO BpeMe 3a JBara mpoleca € KpaifHo
pa3nuyHO. 3a IIOBHIIABaHE HAa TOYHOCTTa M HAaMaJIBAHETO Ha
YOBEIIKATa IPpellIKa MpedposBaHeTo Oellle N3BbPIICHO YETHPHU IIBTH,
BBIPEKU €HAKBUTE PE3YJTATH MPH CHOTBETHOTO OpOEHe.
TouHoctta Ha mnpeOposiBaHe Ha OOEKTUTE, HAMHUpallU ce B
nBkeHne Bapupa okoso 90 %. ToBa HECHOTBETCTHE CE IB/DKH Ha
(akra, 4e 1Ba WM MOBeye OOEKTa Ce€ OTYMUTAT KATO EIHH, aKo
OTHOCHMTEJIHOTO [BIDKGHHE Ha eIUHUS CIOpSIMO Jpyrus e
HE3HAYUTEIIHO, KOETO BOJAM 10 HENPABMIHO OTYHTAaHE Ha Opos UM.
ToBa e cepro3eH HeAOCTaThK Ha BCHYKH JOCETALIHU aJITOPUTMHU U
OIIMTBT Jla ce NpeMaxHe Oelle HeycnemeH. B Tasu obmact me ce
pabotu u B Obzemie, 3amOTO OTYMTAHETO Ha OaBHOIOABMKHU
00eKTH HMMa CBOCTO HPWIOKCHHE B Obaemm paspadboTku. [pyr
npo0eM e CBbp3aH ¢ GakrTa, ye eauH 00EKT MOXKe /1a ce mpedpou 3a
HOBeYe OT €/IMH, aKO TOH CIHpa, NMPEKbCBa JBIKEHUETO CH U
NpOJBIDKAaBa JBIDKCHHETO CH B PaMKHTe Ha Kaiabpa. [pymu ot
00€eKTH, C pa3iIMyHa TOJIEMHHA M pa3iMiHa OIM30CT IOMEXKIY CH
CBIIIO MOTaT Aa He ObAaT pa3IMYMMH KaTo OTACNHH eAuHUIM. ToBa
CBIIIO BHACS CEPUO3EH IPOLEHT IPelIKa.

cpaBHEHHE Ha npegnoXxeHUA U Ha

- CblyecTeyBall anropuTom
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@uzypa 1. CpasHenue Ha NpeonodceHUs U HA CHUECMBY8ALY
aneopumom

Ha ¢wurypa 1 e m3moxkeHo mOKa3aTeNCTBO 3a HOJOOPEHHETO Ha
CBIIIECTBYBAINTE KOHIENINH. V3110keH0 TpaduHo ce OHarjensBa
HACTBITMJIOTO TOJOOPEHHE OT W3MOJI3BAHETO Ha IPEIUIOKCHUS
QITOPUTBM, T.€. OTCTpaHsABaHETO Ha (poHAa € MOo-€EeKTUBHO OT
nobaBaHeTo My. IIpencTaBeHH ca CTOHHOCTHUTE Ha TPEIIKUTE HpHU
N3YUCIICHUETO Ha CTOMHOCTTA 110 METO/Ja Ha Hali-MaJIKUTE KBapaTh
B TPEUIOXKEHHs aJITOPUTHM U B CBINECTBYBAI TaKbB. Pasnnkara e
NIpeACTaBeHa B IIPOIEHTH, 3a Ja CE OHAIJIeAW CTeIeHTa Ha
oJJ00pEeHNeTo, KOETO € HaCTBIIMIIO ITpU 00paboTKaTa Ha JTaHHHTE C
MIPEe/IO’KeHATa KOHIISTIIIHS.
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4. 3BAK/TIOYEHHE

Tasm cratus o0CHKAa U NPHUIIOKEHUETO HA alTOPUTHM, IIPHIOKECH
3a HaOmofeHWe Ha IIOTOKA OT OOEKTH Ha JaJeHO0 MJCTO.
Pa3paboren e anropuTbM 3a HpOCIeAsBaHE W pPa3NO3HaBaHE Ha
IUHAMHYHH OOeKTH, KOHWTO e edektuBeH. Cucremara 3a
HpocieAsBaHEe C€ OCHOBaBa HAa KOMOMHAIMA OT BpEeMEHHATa
pa3iIMKa M KOPENAlMOHHOTO ChBHajeHUE. ExcrepuMeHTaIHuTe
pe3ynTaTy MoKas3BaT, Y€ TOYHOCTTa Ha mpeOposiBaHe Ha OOEKTUTe,
HaMUpamny ce B ABmkeHne poctura 90%, BBIPEKH 4e OTKPUBAHETO
Ha eINH-€IMHCTBEH O0EKT € CBHP3aHO C U3UNCINTETHATA CI0KHOCT
Ha IPEUIOKEHNUS ATOPUTHM, KOHTO € IPSIKO CBBP3aH C pa3Mepa Ha
BUJICOKJINIIA ¥ Ha Opos Ha NpeMUHABaIIUTe OOEKTH, KOMTO ca U
npocieneHd. [ToqoOpeHneTo Ha MPEeUIOKEHUs AITOPUTHM CHPSIMO
no00eH, KOMTO Bedye € NMpPEUIOKEH M M3IIO0N3BaH € MajKo M Ce
npeamnonara, ye paborata B mogo0Ha Hacoka Ou JoBena 10 OIe Ho-
o0pu pe3yaTaTH.

Karto Opaema 3amada ce mpenmoiara pellaBaHETO Ha TEKyIlaTa
npobieMaTuka B TPUMEPHO IPOCTPAHCTBO KaTo Ce HaloXKar
HY)XHHUTE JIOITBJIHUTENHN OTpaHWYEHHs. Taka MO)Ke HEeKelaHUTe
edekTH 1a ObaT KOMIIEHCUPAHU Ype3 BHACSHETO Ha JIOIBIHUTEIHA
00paboTKa Ha TaHHUTE.

BbIpochT 3a OTYUTAHETO Ha OABHOIOJABIKHHTE OOCKTH CBHILO €
HepaspemieH. HesaBucumo nanu ce nobaBsi MM ce IpeMaxBa
HEMoABWXHUSA (DOH, aKO TOH Ce CUMTa 3a HEMOIBIDKEH, OOCKTHTE,
KOHTO ce JABW)XAT OAaBHO CE CIMBAT C HEro M Ce OTYUTAT Karo (oH.
ToBa e cepro3eH HEOCTaThK Ha CHIIECTBYBAILUTE AITOPUTMH U €
HY)XHO pa3BHTHETO My B ObjelLe.
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Abstract: The present work is motivated by the tremendous interest in the semiconductor nanostructures. The study of the quantum
confined Stark effect (QCSE) in semiconductor superlattices and semiconductor quantum wells has attracted a lot of attention, as it is
important both for fundamental physics and in devices for optoelectronic applications. The present paper is a brief review of the main
electronic properties, which are the basis for the QCSE device applications of semiconductor superlattices and semiconductor quantum
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1. Introduction

Semiconductor  nanostructures and particularly, double
heterostructures, including superlattices, quantum wells, quantum
wires, and quantum dots, are today the subject of research of two-
thirds of the semiconductor physics community [1]. In modern age,
the low-dimensional semiconductor nanostructures find practical
applications in all important fields of industry and in our daily life.
Some of the references include [1-16]. Modern electronic and
optoelectronic devices are approaching nanometric dimensions and
employ semiconductor nanostructures. As example, electronic
devices based on quantum wells (QWSs), such as the high electron
mobility transistor, have shown outstanding performances, pushing
the cut-off frequencies up to several hundred of GHz. Long-
wavelength lasers for modern telecommunications have active
regions with a sequence of QWs obtained from the heterojunction
of two or more semiconductors.

Today, investigation of the electric field dependence of
electronic and optical properties in semiconductor nanostructures,
namely, semiconductor superlattices (SLs) and semiconductor
quantum wells (QWs), is of great interest. This is mainly due to
their actual and potential applications in various electro-optical
devices, and thus the possibility to optimize nanostructure-based
devices. Atomistic approaches become necessary for modeling
structural, electronic and optical properties of such nanostructures
and nanostructured devices [2].

In this paper we will make a brief survey of the most
distinguished electronic and excitonic properties, which are the
basis for the QCSE device applications of the quantum well (QW)
structures (SLs and QWSs).

2. The Stark effect — definition and description

The effect of an external constant electric field F on the energy
electron states of quasi two dimensional electron gases or QW
structures is one of the most common definitions of the QCSE (or
Stark effect) [3,4].

Under application of a static electric field perpendicular to the
QW layers, the energy levels are shifted (Stark shifts) from their
zero-field positions (see Fig. 1) which is the QCSE (see Fig. 2).

There are two kinds of QCSE in QWSs, depending on direction
of applied electric field F:

(@ - longitudinal QCSE. F is parallel to the growth axis /
perpendicular to QW layers;

(b)

The transverse field problem is similar to the bulk problem and
excitonic transition disappears at low field (< 10 kV/cm). The

- transverse QCSE. F is perpendicular to the growth axis.
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absorption edge shifts to lower energy as in the bulk problem.
Therefore here we will pay attention only to the longitudinal QCSE.
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Fig. 1 Energy levels in Al,Ga;x As/GaAs/Al,Ga;.xAs QW without
application of F.

Fig. 2 QCSE in a QW. The distortion of the QW potential with applied
electric field F.

The study of the QCSE when a constant longitudinal electric
field F is applied to the QWSs has attracted much attention both
experimentally and theoretically [1-16], as it is important both for
fundamental physics and in devices for optoelectronic applications.
The detailed knowledge of the electronic and consequently optical
spectra in QWs is quite essential to understand their device
applications, for understanding the operating principles of the
devices, based on the QCSE application. The theoretical and
experimental methods and techniques for investigation of QCSE in
QW materials are presented in many papers in the contemporary
literature on the subject.

Some of the experimental techniques employed in
measurements of QCSE and energy level Stark shifts in QWs are:
picosecond luminescence, absorption current spectroscopy,
electroabsorption, photolumines- cence spectroscopy,
electroreflectance and time-resolved photolu- minescence [5-11].



The QCSE is an entirely quantum mechanical effect and it can
not be explained classically.

The QCSE can be understood on the basis of the same
formalism as the one discussed for the exciton and band to band
transitions in absence of the electric field as long as one can assume
that the QW subband levels are reasonably confined states. In
principle, the QW states are quasi-bound states in the presence of
the field with the wavefunction primarily peaked in the QW region.
In the addressing exciton problem one assumes that the subband
states are localized in the well and the exciton can be made up of
only the confined states. There are several effects that occur in the
presence of the longitudinal electric field:

1. The intersubband separations change. The field pushes the
electron and hole functions to opposite sides (towards each band
edge) making the ground state intersubband separation smaller. This
effect is the dominant term in changing the exciton resonance
energy.

2. Due to the separation of the electron and hole wavefunction,
the binding energy of the exciton decreases (ground-state exciton
peak energy decreases without severe line broadening of the exciton
resonance).

When near bandgap light is shone on the QW structure, excitons
are formed between the QW valence and conduction subbands. We
shall be above all concerned with the lowest lying heavy hole (E1-
HH1) and light hole (E1-LH1) excitons. The electric field polarizes
E1 and HH1 (LH1) along apposite directions and thus weakens the
excitonic binding. However, the exciton association is considerably
hindered by the conduction and valence potential barriers. In other
words, the optical absorption near the bandgap energy can be
shifted to lower photon energies (red shift) without destroying the
strong excitonic features.

The electric fields as large as 500 kV/cm can be applied to QW
structures without destroying the excitonic binding. In
semiconductor QWSs and SLs, sharp excitonic absorption peaks are
clearly observed even at room temperature. When an electric field is
applied perpendicular to the QW layers, the energy of the
fundamental absorption edge shifts by a large amount without
severe broadening of the exciton resonance. These properties enable
one to utilize QWs for high-performance room temperature
optoelectronic devices. This improved excitonic stability, which
leads to peaked structures in the absorption coefficient, is
accompanied by a tunability of the excitonic resonance energy.

It is interesting to note that some peculiarities occur when one
applies electric field on the absorption spectra of the QW structures
[12]. In that case not only the HH1 and LH1 exciton shift to lower
energy, but some of the forbidden transitions become observable.
At the same time, electric field makes some of the allowed
transitions stronger or weaker.

The attempts to increase the exciton energy shift for a given
applied field have involved more complex structures, particularly
graded gap QWSs, double QWs, delta-doped QWs, etc.

Moreover, to improve the performance of these optical devices,
band structure modifications in QWs have also been investigated.
The electric field effects on the graded-gap QW structures, where
the band gap of the well is inclined along the growth direction, are
one of the most promising among the modifications for applications
of making various fast optoelectronic devices [1,12-15]. The
modification of the well potential shape can create different optical
properties and thus optimize nanostructure-based devices.

The graded gap QWSs were proposed in order to improve the
Stark effect characteristics of the conventional rectangular QWs.
The goal was to obtain a wider electric field region where the
oscillator strengths are significantly large without any significant
decrease of the Stark shifts. In the other words: from device point of
view, it is desirable to have QW structures with a high absorption
coefficient and a large Stark shift under low driving bias. The most
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investigated with varying composition graded gap QWs are of the
systems Al,Ga;.,As/GaAs. When we consider compositional graded
gap QWs of the system Al,Ga;.,As, the employed Al-concentration
profiles are linear or parabolic. Besides Al - concentration profiles,
i.e. composition, the other structural parameters of the QWs also
play a significant role on the QCSE in the QW. For example: the
widths of the QWSs and the type of the barriers.

The theoretical description of semiconductor nanostructures is
of crucial importance since it allows us both to investigate
fundamental physics and to optimize nanostructure-based devices.
The capability of theoretical techniques to investigate and to predict
physical phenomena concerning nanostructures is essentially related
to the possibility of applying these techniques to treat the
nanostructures which are usually composed by a large number of
atoms. Theoretical calculations of the QW electronic structure in the
presence of an electric field may include or may not include
excitonic and temperature effects. The reason for these
simplifications is that the main source of the red-shift of the exciton
resonance is the field dependence of E1(F) + HH1(F) These results
play an essential role in searching and developing of new ideas for
QW device applications.

Traditionally, nanostructures are studied via k.p approaches in
the context of the envelope function approximation (EFA) [2]. In
this case, only the envelope of the nanostructure wave function is
described, regardless of atomic details. Modern applications,
however, push nanostructures to dimensions and geometries where
EFA may not be as accurate as required. Nowadays, advanced ab
initio density functional approaches can be applied to describe
systems with thousands of atoms. Such high-level description,
however, requires large parallel supercomputer facilities which may
not be suitable for routine structure and device simulations. Thus,
the use of an intermediate level approach which improves the
description of the system, i.e. leading to ab initio results (a complete
quantum mechanical description based on a full band approach), but
with a complexity similar to the k.p EFA, is highly required.
Moreover, the charge rearrangement induced by the presence of
electric fields should be considered for a realistic description of
nanostructures and nanostructured devices.

Two basic methods have been proposed for atomistic
nanostructured description, namely the tight-binding (TB) approach
and the empirical pseudopotential method (EPM).

Of particular interest for device applications are the magnitude
of the electric field induced changes in the energy levels (Stark
shifts energy levels) and localization of the wave function inside the
QWs.

In the paper [15] we present a realistic tight-binding (TB)
numerical calculation of the energy values for the main bound
electronic and hole states as well as their spatial distributions of
single Al,Ga; ,As rectangular and graded gap parabolic
concentration profile quantum wells QWs under and without
application of a constant electric field applied perpendicular to the
interfaces. We have used for numerical calculations the algorithm
described and applied in [13,14] for detailed calculations of
different graded composition QWSs. This algorithm makes possible
the application of the SGFM method for matching a final
nonhomogeneous region with semi-infinite homogeneous regions.
This allows realistic tight TB calculations for electronic states in
rectangular and graded composition QWs in the presence of a
constant electric field. We describe the presence of an external
constant electric field F perpendicular to the interfaces with shifting
of the diagonal terms of the empirical TB Hamiltonian matrix by
the corresponding potential drop (in meV) across one monolayer.
The width of both QWs is 12,43 nm or N=44 ML. The growth
direction is [100]. The Al concentration x in the barriers is x=0.36.
In the rectangular QW (RQW) x is x=0. In the parabolic QW
(PQW) x varies parabolically from 0.02 at the barriers to 0.12 in the
middle of the well. The calculated energies include excitonic and
temperature effects in comparison with the experimental data.
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Fig. 1 Transition energies as a function of applied electric field for a)
PQW and b) RQW. E(C1-HH1) - solid line; E(C1-LH1) - closed circles;
E(C2-HH2) - triangles.

Figure 1 shows the calculated main optical transition energies
E(C1-HH1), E(C1-LH1), E(C2-HH2) without and in the presence of
a constant electric field for parabolic(a) and rectangular(b) QWs.
For both QWs the transition energies decrease with in creasing
applied electric field. The transition energies are larger in the
parabolic than in the rectangular QWs under application of the same
electric field.

Figure 2 and Figure 3 show the total spectral strength spatial
distributions for the conduction EC1 and the valence band EHH1
bound states without (a) and in the presence (b) of a constant
electric field. The field in Figures 2(b) and 3(b) is F = 70.8 kVv/cm.
For the both QWs there is a complete overlapping of the spatial
distributions at F=0. Both distributions of EC1 and EHH1 have the
amplitudes displaced in the same direction in the presence of the
electric field, but the displacement for the parabolic QW (PQW) is
larger than for the rectangular QW (RQW), which is a result of the
concentration profile. At the critical value of the electric field the
intensity of the optical transition tends to zero due to the absence of
spatial overlap between the states. The critical value of the electric
field is a very important characteristic for device application of the
QW structure. This is the maximal value of the field, which can be
applied to the device. The available experimental data are in a
satisfactory agreement with these calculations.

The results obtained here demonstrate that the energy levels in
the PQWSs are more strongly affected by the electric field than in the
RQWs. In this case the PQW has better Stark effect characteristics
than the RQW.

The QCSE offers tunable optical response. Modern crystal
growth techniques allow the doping of semiconductors down to
atomic resolution (3-doping). Impurity atoms give rise to strong
confinement (localisation in two-dimensional system) by space
charge potential, hence forming a quasi-two dimensional electron
gas. The Stark effects in the single and multiple 5-doped systems
are being intensively investigated in order to study their subband
energies mainly because they are substantial for their numerous
potential applications in semiconductor devices.

The first TB calculations of the QCSE in Si 3-doped GaAs QWSs
is presented in [15]. We have studied in detail the Stark shifts of the
electronic states and their spatial distributions, as well as the
subband spectra and intersubband transitions of electrons. The
results obtained help to better understand the properties of 5-doped
QWs with different impurity densities subjected to an electric field
with different magnitudes. Such investigations are very promising
in looking for &-doped structures that provide good Stark effect
characteristics for potential device applications, such as FETs and
infrared devices, based on the electron intersubband transitions. The
results demonstrate that the TB method can be used to investigate
the Stark effect in a double asymmetric QW system, which is
interesting for coherent intraband radiation applications.

We conduct realistic numerical TB calculations of the electron
bound states, the hole bound states and their spatial distributions
without and with applying a various values of the constant
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longitudinal electric field F for four types of RQWs with different
depth. We can say that the results from the TB calculations, such in
this work, help to study the physics of the nanostructures in the
presence of applied electric field intensities. Such investigations
that make possible to study in details the Stark shifts of the
electronic and hole states and their spatial distributions, the subband
spectra and intersubband transitions of electrons, are very promising
in looking for quantum well structures that provides good Stark
effect characteristics for potential device applications. Such
investigation will help us to find a QW potential profile with better
Stark effect characteristics. The investigation of the electric field
effects on the optical properties of the QW structures with graded
gap potential profiles (not conventional RQWSs) is essential for the
optimization of QW-based devices. The work is in progress in this
direction.

Such investigations will help to find a QW potential profile with
better Stark effect characteristics. The investigation of the electric
field effects on the optical properties of the QW structures with
graded-gap potential profiles is essential for the optimization of
QW-based devices.
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Fig. 2 Spectral strength for PQW, (a) with F=0, (b) with F=70.8 kV/cm,
EC1(solid line), EHHL1 (circles).

50

w
T

/T /\
2@ 5]
N—' 1 N— 40_
= < |
S 20 o)
c < 30
o Lo
v’ m 20_
g 10 g ]
O O 101
ol 8
D 0 T . n 0 T
20 0 20 40 60 20 0 20 4 6
Layer index Layer index

Fig. 3 Spectral strength for RQW, (a) with eF=0, (b) with F = 70.8
kV/cm, EC1(solid line), EHHL1 (circles).

In the paper [11] were performed electro-absorption
experiments on multiple GaAs-GaggeAlgzoAs QWSs at room
temperature. By applying a longitudinal electric field (along the
QW growth axes) of approximately 50 kV/cm, the photon energy
becomes coincident with the E1-HH1 exciton resonance and the
light beam is significantly absorbed. Thus, by switching the field on
and off, the beam intensity can be controlled. One advantage of this
on-off control is that it can be very fast.

3. FINAL REMARKS AND FUTURE WORK

Despite the fact that the QCSE was discovered almost 30 years
ago, it still has attracted a lot of attention, due to its diverse actual
and potential optoelectronic applications. Nowadays, the QCSE is
qualitatively well understood, but there is no complete quantitative
solution for the problem so far.

The QCSE operates in the linear absorption regime and uses an
applied electric field to modulate the electronic, excitonic and
optical properties. It is one of the most promising approaches for
optoelectronic intelligent devices. It gives us the opportunity to do
the best of optics and electronics.



Both experimental and theoretical studies of the QCSE when a
longitudinal electric field is applied to the semiconductor QW
structures are quite important for development of device
applications. They could facilitate the search for new materials
possessing unique electron and optical properties. This review will
also help and tremendously facilitate the work of the experimenters
and QW crystal growers.

Last but not at least, the Stark shifts of the electronic states and
their spatial distributions need to be studied in order to seek
unknown and possible QW properties and QW structures for the
design of new potential QCSE device applications.
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Abstract: The distribution of goods based on road services in urban areas contribute to traffic congestion, generates environmental impacts
and in some cases incurs in high logistics costs. This paper reports on the modeling framework for urban goods distribution, based on
Genetic algorithm-Imperialist Competitive Algorithm. The focus is to a complex variant of the classical vehicle routing problem arising from
a real-world application, including a heterogeneous fleet, a multi-day planning horizon, a complex carrier-dependent cost for vehicles, and

the possibility of leaving orders unscheduled.
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1.Bveedenue

I'pagcko [ABIKEHHE Ha CTOKM € OT OCHOBHO 3HAa4YeHHE 3a
MKOHOMMYECKATa >KM3HEHOCT. bbp3a M HamexaHa AUCTPHOYIMS
romara 3a TMoJKpelna Ha IpajcKus HauMH Ha KUBOT. ChINO Taka €
IIMPOKO MPU3HATO, Y€ efHa e()eKTUBHA CHCTEMaA 32 pasIpejielieHue
€ OT roJIsIMO 3Ha4YeHHe 3a KOHKYPEHTOCIIOCOOHOCTTa Ha rpajcKaTa
30Ha, ¥ 4e TOBa caMo Mo cebe CH Bede € BaXEH EJIEMEHT OT
HMKOHOMHUKaTa Ha rpaga. OOmuUTe pa3xoau 3a TOBApEH TPAHCIIOPT U
JOTUCTUKA Cca 3HAUUTeNIHM M HMaT Bb3fAciHCTBHE BBPXY
e()eKTHBHOCTTa HA UKOHOMHUKATa 1 OKOJIHATa Cpefa.

MHoOro pasiIMyHH TOBapHM MHOTOIM HENPEKbCHATO BIH3aT,
IIPEMUHABAT, U U3IU3aT Ipe3 rpaackure paiionu. [IpumepHo ToBa
ca: TOTPEOUTENICKH CTOKH, CTPOUTENHH MaTepHalld, OTHaIbIH,
HPaTKU U TTOLMIEHCKH IOCTABKH U JIP.

Brwnpekn, 4e rpaackure palioHH CHIBPKAT MHOTO Pa3INYHH
MarasuHH, TOJIEMH TBPrOBCKM BEPUTH JOMHHHpAaT Ha Ia3apa.
CrnenyaHO B IO-TOJIEMHTE TpPajoBe THPIrOBCKHTE LIEHTPOBE M
OCHOBHHTE THPTOBCKU LIEHTPOBE B CPEIHH TPATOBE, MPOIEHTHT HA
MarasuHy, KOWTO HpPHHAIIEXKAT KbM BepUrarta 3a THProBUs Ha
JpebHo, mpeacTaBisBa 10 75%, u3MepeHa B mpofaxOeHa IIon 1
Opos Ha Teproeekute 0oektu (EIM, 2004). [Ipobiemute, cBbp3aHU
C TPaJCKHs TOBapeH TPAHCIIOPT, Ca HAH-BUIVMH B TE3H IpaJoBe U
TBPTOBCKH LIEHTpOBE. Bepurure 3a TBproBus Ha JpeOHO ce
pa3nu4aBaT CEpHO3HO OT HE3aBUCHMHTE THProBIHM Ha JpeGHO,
Hapel C Jpyrd Hella, W OpraHu3alys Ha TpaHCIoOpTa, U
B3aUMOOTHOIIEHHATA C APYTH 3aHHTEPECOBAHN CTPAHU.

IMpoGnema 3a MapmpyTu3anuss Ha TPAHCIOPTHUTE CPEACTBA
(VRP) ce cbcTom OT mpoekTHpaHe Ha M MapHIpyTH Ha MPEBO3HO
CPEACTBO C Hal-MalKW OOIIM Pa3XOIM, BCEKH C HAdalo W Kpail B
JIeNIo, KaTo BCEKM KIMEHT Ce IOCellaBa caMoO €JUH IbT, 00IIOTO
ThbpCEHE HA BCEKM MapIIpyT HE HaJBHIIaBa KamaluTeTra Ha
NPEBO3HOTO CPEACTBO, M MABIDKMHATa Ha BCEKM MapuipyT He
HaJBHIABA IPEABAPUTENHO 33/aJeHa MaKCHMalHa JIbJDKHHA Ha
mbTa. OcHOBHUAT VRP Moke nma Oble pas3lInpeH, B3UMAaHKH IMOJ
BHUMaHHE: BpPEMEBH IIPO3OPHH  CIIOpE] H3HCKBAaHUATA Ha
KIIMEHTHUTEe; XETEPOTreHHOCT Ha aBTOMOOWIHMS MapkK; 3aJadnTe,
M3IBIHSABAHU OT NPEBO3HU CPEACTBA; OpOST Ha JOMAIIHU JeTa; U
OIEpaTUBHU OTPaHUYCHHMSI, CBbP3aHH C IPEBO3HH CPEICTBA.

[Ipenmer Ha npeAsoXKEHUS MaTepHUal € METOJ 3a IUIaHHWpaHe
MapUIPpYTHUTE Ha THPrOBCKHUTE MPEBO3HHU CPEICTBA, C LIeNl YCBOsSBAHE
Ha CTOKOBUTE TOBApOINOTOLM B IpaJiCka Cpeja, 4pe3 OTYUTaHEe Ha
OTPaHMYCHHUSATA 32 NMPEABIKBAHE M CHENU(DUIHUTE W3UCKBAHHE HA
CHOTBETHHUTE KIIMEHTH.

2.Mynmucmvnkoe Moden 3a  Mmoodenupame

oucmpudyyuama Ha CMoKu 6 2paocKkama 301a
Pa3rne>1<11aMe MYITHU-CTBIIKOB MOJCJ, IOKa3aH Ha (1)1/11‘.1,
KOHTO Ha JABE pas3jiIfiHU HUBA, JaBa KaTO U3XOJ: CTOKOBU IOTOLH,
U TOTOLM Ha HPEBO3HU CpeacTBa. IIbPBOTO HUBO € CTOKOBO —
0a3upaH MoOJIeNl 3a THPCEHETO, KOHTO CHMyJHpa ABMKEHHUETO Ha

CTOKH IO OTHOILIEHHE HAa KOJIWYECTBOTO MM, a BTOPOTO — MOJEN 32
OmnpepnensHe MapuUIpyTUTE HA IIPEBO3HUTE CPECTBA.

Ha ¢wur.l e mnokazana MaxkpopamKara Ha CHCTeMa 3a
MoOJeNMpaHe JUCTPUOYIMATa HA CTOKM B Tpajackara 30Ha,
ChIbpIKAIIa;

e  Mogen 3a NpUBJIEYEHO KOJIUYECTBO CTOKA OT KpailHuTe

MOTpeOUTENN
e Monen 3a pasmpeiciicHHE Ha  CTOKara  CIOpE]
MUCTPUOYIIMOHHUTEC  KaHAIUM 32 [pUIOOMBaHE  OT

KpalHUTE TOTpeOnTEIN
e  Mogen 3a onpezensHe Ha Ma3apHUS U1 HA ThPrOBLUTE

Ha peOHO
e Mogen 3a pasnpeleneHHe Ha  CTOKaTa  CIOpes
JUCTPUOYIIMOHHUTE  KaHAIM 33 [pujo0MBaHe  OT

THPTOBIHTE Ha APEOHO
e Mogen 3a pasmpelencHHe Ha CTOKOBUS TOBapOIOTOK
MEXy THPTOBIMTE Ha €IPO M THPTOBIUTE HA JAPEOHO

®  ANropuUTBM 32 OIpeeisiHEe Ha MapLIpyTa Ha ThPrOBCKUTE

MPEBO3HU  CpeAcTBa 3a YCBOSABAHEC Ha  CTOKOBHUA
TOBApPOIIOTOK.
coupanHo - npusaeyeHo Mo/ie/l 3a CTOKOBO
PR
MKOHOMMUYECKH KO/IMYECTBO CTOKa npoit3aBoacTeo
AaHHU \'/
mogen 3a pasnpeaneHve
npuBAEYEHO KONMYECTBO CTOKa Ha cToKaTa crope,
cnopeg kaHanuTe 3a npuao6usare KaHanuTe 3a npuaobusaHe

|
N3 N3
npusnedeHo MPUBAEYEHO KONNYECTBO
KOJIM4ECTBO CTOKA cToKa, NpuAo6UTO OT
OT Apyrv KaHanu 3a TbProsuy Ha ApebHo
npuaobusaHe T

MaTpuLa Ha TbPCEHETO OT mogen 3a onpeaensHe
TbprosuuTe Ha ApebHo, B [<— Ha nasapHwAa aan
KOAIN4EeCTBO
v N2
MaTpULa Ha TbPCEHETO

MaTpULa Ha TbPCEHETO OT Mozen 3a pasnpesneHve
OT TbprosuuTe Ha TbprosuuTe Ha ApebHO,  [& Ha CToKaTa cnopes,
Ape6HO, NoNy4eHo oT MONY4YEHO OT TbP. Ha e4pPO KaHanuTe 3a npuaobusaHe
APYr1KaHanm NG

Mozen 3a pasnpeaneHve Ha
< cToKaTa Mexay Tbprosuute
Ha gpebHo / Tbp. Ha eapo

OD maTtpuua Ha
TbpceHeTo

M3rpa)kaaHe Ha mapwpyt anropuTbm 3a pasnpege-
Ha NPeBO3HM CpeAaCcTBa JIeH1e Ha NpeBo3HUTE
\\/ cpeacTtsa

M3XOA,: MaplipyTv Ha
NpeBo3HMTe CPeACTBa

@Duz.l Mooenupawa cucmema 3a onpeoensme Ha
Mapuipymume HA NPeBO3HU CPeOCMEA 3d NPeBo3 HA MOBAPU

OCHOBHHSAT IpoOJIeM ce ChCTOM B IUIAHUpAHE JUCTPUOYITHS
Ha CTOKH B TPAJICKUTE paiOHU CHITACHO TUHAMHYHUTE yCIOBUS Ha
JIBWKEHWE U TPAJCKUTE pas3mnopeadu 3a TOBapHH IIPEBO3H,
HaJI0’KE€HU OT OOIIMHCKATa aJMUHHCTPALHSL.


mailto:tberov@vtu.bg

To3u mpobiem Moxe na Obae KaTeropusupaH B TPH IIOA-
npoOieMH, KakTo clie/Ba.

- OaylaHCHpaHO pa3npeie]eHue Ha KIHEHTHTE KbM JIOTHCTHYHU
CKJIaJIOBE;

- TIOCIIE/JOBATEIHOCTTA HA TIOPHUKUTE HAa KIMEHTHTE Ha BCSIKO
Jeno;

- pasIpezeNneHne Ha TPaHCIOPTHATE CPEJICTBA U TUIaHUPaHe Ha
MapIIpyTa Ipy JUHAMAYHH YCIIOBUS Ha ABIDKCHHE.

[IppBuAT mpoOneMm, CBBP3aH ¢ AUCTPUOYLUATA HA CTOKH, €
pasnpe/ieneHie Ha KIMEHTUTE WIN NOTPEOUTENUTE KbM Pa3INYHUTE
nena. ToBa pasnpeeneHne e HacOYEeHO KbM M0-J00po yrpaBieHHe
Ha TBHPCEHETO HA KIUEHTUTE, KOETO Iue pediekTupa KbM
MOBUIIICHHE Ka4eCTBOTO Ha 0OCITy)KBaHE Ha KIMEHTHTE. B rpancku
KOHTEKCT, TIeorpa)ckoTo pasloNIoKeHHe Ha HOoTpeOHuTenuTe,
HaJIMYMETO Ha PEryJupaH JOCTBI, Pa3CTOSHHE /O JIOTUCTHYHHTE
CHOPBXKEHHs, BUJIOBE IOPBHUKY, BUIOBETE NMPOAYKTH Ca €IHU OT
Hali-Ba)KHUTE KPUTEPHH, KOMTO TPsiOBa sJa OBaT pasriemaHH Io
BpeMe Ha Tpoleca Ha pasmpesensHe. IIpemiarame KOMOMHHpaH
monaxon, 6asupan Ha ,,AITOPUTHM 3a Hal-ONMU3KUs cbeen” | ,,1aly
ThpPCEHE” 110 OTHOILICHUE HAa TO3H MPOOIEM.

Bropara crhlKa € pasmpeieseHHe IIOCIEIOBAaTeIHOCTTa 32
H3IBJIHEHWEe Ha mopbukure. EMuH OT Hail-BaKHHMTE Hema 3a
CIpaBsiHe C MPOOJIEMBT 3a MOCJIEIOBATEIHOCTTA € B IPUOPUTETHHS
ciuckK. TO3M CHHCBK €€ CBCTOM OT IOPBYKH OT KIMCHTH,
NPUOPUTH3UPAHN BB3 OCHOBA HA MPEANOYNUTAHHTE BPEMEBU
[PO30PLH, HPHOPUTETHUTE KIMEHTH, KAKTO M HAJIMYHETO Ha
OrpaHMYCHHUS 32 JOCTBI U BPEMEBH PETJIAMEHTH B PETMOHMTE 3a
nocraBkure. Ilpuiarame I'eHeTHYHUTE aITOPUTMHU 32 IUIAHHpPAHE
pena 3a obciry>kBaHe Ha KIMEHTH, TIOJyYeHHU OT CTHIKA 1.

TperusT eran BKJIIOYBA IOA0Op Ha NMPEBO3HHUTE CPEICTBA W
MapLIpyTHTE 3a W3MBJIHEHNE Ha KIMEHTCKUTe ThpceHus. [loabopa
Ha [IpeBO3HOTO CpencTBO 3a IUIAHUPAHUTE HOPBUKH 3aBUCH OT
KarmanuTeTa MM, TEXHUTE EMHCHM W HHUBaTa Ha IIymMa, W Ha
OrpaHMYCHHUsTA 3a HOCTBII IO OTHOIICHHE Ha OOLIOTO Tero,
HaJIaraH! Ha IIPEBO3HUTE CPEJICTBA OT OOLIMHCKATA aIMHHUCTPALIUS
B pasriexzaaHara oomact. M3non3Bame CpeJHOINPETErNICH TOYKOB
METOZ 3a MoA0GOp Ha IPEBO3HHMTE CPEACTBA 3a OOCIy)KBaHE Ha
IUIaHUpaHuTe Mopbukd. [lnaHupane Ha MapuipyTa BKIIOYBA
reHepHupaHe Ha Hal-Obp3us BT 32 JOCTAaBKa HA CTOKU Ha MPEBO3HU
CpelncTBa, KOMTO MOTaT Ja 3aBHCAT OT peauna (akTopH, Karto
HanpuMep M3MHHATO pa3CTOAHUC, 3aAPbCTBAHHA, HAJIMYWEC Ha
TpapuK WHIMACHTH, KaKTO M BCHYKH pa3nopendH 3a BpPEMEBU
JOCTBI Ha IPEBO3HHUTE CPEACTBA 3a JIOCTABKa BHTPE B IPaJCKUTE
LIEHTPOBE

3. Omuumane ocodenocmume npu zpadckama

Jqozucmuka

OcHoBHaTa 0COOCHOCT MEXIy aJTOPHUTMHTE 32 OIpEIeisTHe
MapLIPyTUTE HA MPEBO3HUTE CPEACTBA, TAKA KAKTO Ca MPEACTaBEHU
B TEXHHYECKUTE M HAyYHU CIUCAHMS, W PEAJHUTE NpoOIeMH B
KoHTeKkcTa Ha I'panckara Jloructuka e ToBa, 4e JOMYCKaHETO Ha
cumeTpuyHOCT Ha pasxoaute Cjj # Cj Bede e Hepamuano. Topa ce
OBDKM Ha (akra, 4e B YCIOBHATa Ha TPajCKH cpena, IpH
H3MOJI3BaHe Ha YJIUINTE TPsIOBa Aa IbprKaT CMETKA 3a €XHOMOCOYHH
YIHIY, OCOOCHOCTHTE Ha KPBCTOBHINATA - CHTHAIM3HPAHU HIIH
HECUTHAJIM3UPAHH, 3a0paHEHN 3aBOM MpU IBIKEHHE U / WIH
oOpaTHHTE 3aBOM U T.H.

Io-peanuctuueHn moAXOd 3a MPHIOXKEHHMS 3a TpajcKara
JIOTUCTUKA OM OMIIO Ja ce MOTyYd M3MHHATOTO PA3CTOSHHS Upes3
NpUjIaraHe Ha  alropuThbM  3a  HAW-KpaTKus 1T  KbM
KOMOIOTBPH3UPAHHUS MOJET HA CHCTEMAara Ha IbTHATa MpeXka, a
MMEHHO, KOTaTO BPEMETO 3a I'bTYBaHE Ca PEajH! JJaHHH BMECTO
pa3CTOSTHUATA.

Tpancnupanero Ha mudpoBa Kapra Ha IbTHATA MpeXa B
NpE/CTaBsiHE Ha Haco4eH rpad, 10 OTHOLIEHWE Ha BPB3KHTE U
BB3MUTE 3a anmroputMu Ha VRP Ha durypa 2, He e He e jecHa
npouexypa.

TpsabBa nma ce B3eMe TpeABHI ABWXKEHHS B 3aBOH, B
CHOTBETCTBUE C pealHaTa MpexXa, ¢ TEXHUTE CBBP3aHM Pa3XOau
KaTo pe3yiTaT OT BPEMEBHTE HACTPOMKM Ha CHCTEMHTE 32 KOHTPOJI
Ha TpadUKa Ha CHTHAIM3HPAHW KPHCTOBHINA, WM 3a0aBsHe Ha
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KPBbCTOBHILA, PEryIUpaHH OT MPEIMMCTBO WM cuUrHamu Stop. Ha
¢urypa 2 e mokazaH mpobieM B rpaacka cpena.

omex
-

A

Due.2 [Temua mpedsca

&)
/
Ny
depot

Ha ¢ur.3 e mpencraBen npuMmep 3a MpEACTaBsIHE HA €JIEMEHT
OT IbTHAaTa MpeXa M TPaHCIMPAaHETO My HacodeH rpad, cbC
CHOTBETCTBAIlUTE BHPXOBE M IBI'H. TpsiOBa &ma ce ordOenexu, de
BBBEXKJAME BPBX M Jbra 3a BCHYKM BB3MOKHH MPEIBIDKBAHHSA.
Pa3xozaute, acouuupany ¢ Beska Jbra, Moke qa Ob1ar GyHKUus Ha
BPEMETO 3a NMbTyBaHE Ha CEKLUTA IUIIOC BPEMETO 3a JBIKECHHE B
3aBOSI.

gomoL)

HuLHeLoHOY UA

yn.Bnagaiicka pexa

6yn. CrusHiua

wwsal

®ur.3 Cxema Ha eleMenm om NbMHAMa mpesica u
MPANCIUPAHEmo My 8 HACOUeH epag

3a onpenensHe mapaMeTpu 10 ['pajckoTo  ABMIKEHHUE
(BpemepbTyBaHe, BpeMe 3a 00CITy)KBaHE Ha KIMEHT, U3MOI3BaHE Ha
aBTOMOOHJI M JIp.), L€ W3MOJ3BaMe METOJ Ha CPEIHONPUTEINICHU

napamMeTpu.
n
Fk = Z Wlk ki
i=1

@
KBJCTO: Wk - TE€TJ1aTa Ha KPUTCPUUTE, K — CbOTBCTHUS KPUTCPUHU.

- npemezneno epemenvmysane. N3NONI3BA CE 33 J]a ce B3eMe
MIPeABUJl YCIOBUSTA HA TPAACKUA TpahuKk ¥ HAJIMYHETO Ha
pasmopenOM 3a BPEMEBH YCIOBHS 3a JOCTBII, HAJOXKEHH OT
OOIIMHCKATa aAMHHUCTPALUs B TPAICKUTE PAHOHH.

npemezneno epemenvmyegane = W1*Ocnosno epemenvmysane
+ w2 * 3axkwcuenue om oepanuuenue 3a oocmwvn + w3 ¥
3aKbCHeHue om epemego ozpanuvenue + w4 * saxvchenue om
3a0pvpCmeanuama

kpaero: wl, w2, w3 u w4 mnpeiacraBilsBaT Terjara Ha
kputepuure. PascrosHue, 3a0aBsiHE OT pErjJaMeHT 3a JOCTHIIA,
3aKbCHEHHE OT BPEMEBO OIpaHMYECHHE, M 3aKbCHCHHE OT
3aIpBCTBAHUATA CHOTBETHO.

3a mga ce W3BBPIIM, MOCIEAOBATEIHOCT 3a OOCTYy)XBaHE Ha
3afBKATE 3a KIMEHTH, HAMHUpalll Cc€ B TPAACKUTE paioHH,
0c0OEHOCTUTE Ha TPaja, KaTo HapUMep 3aJpbCTBAHUS, HHIUICHTH
M T.H. He Morar jaa ObaaT mnpeHeOperBanu. OCBEH TOBa,
BpPEMETPacHETO Ha IIPOIECHTE: ONaKOBaHE Ha MOPBYKHUTE,
HaTOBapBaHEe Ha IIPEBO3HOTO CPEJCTBO, pa3TOBapBaHe IO OOEKTHTE,
W YacoBe Ha JOCTHII JI0 Ipaja M T.H. CBHIIO Ca BAXKHHU IapaMeTpH,
KOHTO BIMSST Ha IpoIleca 3a IumaHupane. ETo 3amio, kato ce uma
MIPeABU 3HAYEHHETO Ha TEe3W KPUTHYIHH (DAKTOpH, ce Ipersara



TerJIOBH MOJeJl 32 I'CHEpUpPAHE Ha KIIOYOBHTE HNPHOPUTETH Ha
KJIMEHTHTE.

- CPeJHONPETErJeHOTO BpeMe 3a 00CIy:KBaHe 3a BCEKH
KJIHeHT = w1 * Bpeme 3a HaToBapBaHe + W2 * TpaH3UTHO Bpeme +
w3 * cpemHO BpeMme 3a 3aKbCHeHHE (Ha rpama) + w4 * Bpeme 3a
OIaKoBKa + w5 * Bpeme 3a JOCTBII IO YCTPOHUCTBATA

PasnpenenenneTo Ha NMPEBO3HOTO CPEICTBO CE OCHOBAaBa Ha
TSIXHAaTa TOBAPOHOCHMOCT, Pa3XoJH 3a paslpeleieHne, HuBaTta Ha
BpeIHUTE eMucuM M myma. Ha GazaTa Ha Te3u KpUTEpHH, HuUE
U3I10J13BaMe CPE/IHO MpeTerJeH H3YHCINTeJIeH MOojie] 32 U300p Ha
HPEBO3HH CPEACTBA.

- CpeIHO mpeTerjeHa OLEHKAa 3a  pasmnpejeieHHe Ha
aBToMo0M1 = w1l * pazxoau + w2 * emucHOHeH + W3 * mym

4. Onucanue na npoonema

Wznonsean Monen 3a JlocTaBka Ha CTOKM B IpajJiCKa 30Ha, €
JvHampueH  rpad,  KOHTO  HMUTHpa  HM3MCHEHHMETO  Ha
MpOIyCKaTeIHaTa CHOCOOHOCT Ha YIJHIKTE, ChIICCTBYBAHETO HA
y4acThL C EIHONOCOYHO MABHXKCHHE, IOCTOSIHHO W BPEMEHHH
3a0paHu 3a 00paTeH 3aBOM, yBEJIMYCHHE HA BPEMEIBTYBAHETO IO
MapiipyTa 3a [pPEOoJOJIsABaHE Ha HAKIOHH, CBBP3aHO C
HEOOXOIMMOCTTa 3a CIIMpaHe M TIOCNIENBAIIO YBEIMYEHHE Ha
ckopoctTa. IIpm ycnoBusta Ha JMHaMHYeH Tpad, LeneBara
¢bynkuus  TpsOBa ga  GamaHcHpa  MEXAY — ABbJDKHHATA |
MPOJBIDKUTEIHOCTTA HAa ChOTBETHHTE MapIIPYTH.

Jla npeicraBuM TIpajckara MbTHA Mpeka BbB BHIA Ha
opuentupan cBbp3an rpad G=(V,E), cporBercrBamr Ha VRP,
kbaero V={1,2,..ng} — MHOXKXECTBOTO BBPXOBE B rada ¢ MOILIHOCT
do, E — MHOXeCTBOTO Ha IBIUTE, ChEAUHSBAILH BEpXOBeTe. Bppx 0
CHOTBETCTBA Ha JICTIO M BPBX | ChOTBETCTBA M HA KJIMEHT i,3a | <i <
n. enoro p e npeacrasexo ot Bppxosere 0 ( n+1). Bo3nure
B rpada, IPeACTaBIsBaT KaKTO Pa3IMYHHUTE TOUKH 33 PeaM3alus
Ha Tpoxaykuusta (MarasWHH, pPECTOPaHTH, OOJHHIM, JETCKU
rpaJMHd W 7Ap.), Taka W XapakTepHH IPECHYaHds Ha
aBTOMOOMIIHUTE IIBTHINA. MHOXECTBOTO BB3JIH Pk={l,2..,nk},
PXCV, mpexcraest camMo 0GCIy>KBAHHTE KIMEHTH, EijcE, ijcV -
JBIH MEXK]y HAKOU ChCEHH BbpXOBe, u E; #E;;.

[Ipu enuH UMKBI Ha JOCTaBKH OT CKiIajaa, npuemame P, PcPX
MHOKECTBOTO KJIIMEHTH N, KOUTO TpsiOBa 1a ObaaT 00CIyKEeHH.

ITponyckarenHara clocOOHOCT HA YJIMLMTE, ce ABSIBA QYHKLHUS
Ha 4acOBOTO BpPeMe OT JICHOHOILMETO M CE NMPOMEHS CIIPSIMO HEro.
Llenust wacoBU IUana3oH, yCJIOBHO e pa3duem Ha T 4acOBHU 30HH,
C IOCTOSHHHM XapaKTepucTHkKH. Torasa Beska awra €;;CE or rpada
G, chenuHsBaIIa BbPXOBE i,jCV U npe/cTaBigBalla 4acT OT YJIHIHA
Mpexa, uma aeiokuHa (), kM, u cpenna ckopocr V(e;;,7), 7=1...T,
kM/h, B MOMEHTa OT BpeMe 7, KbJIETO T — JHCKPETHO BpeMe,
OIpeNeNsI0 HOMEpa Ha 4acoBHs HHTepBal. Homepa Ha nHTepBaia
T ce ompezxens karo ¢yHKIusA oT Bpemero 7=z(t), kpmero t —
TEKYIIOTO BpeMe.

Bcuyky  OCBLIECTBUMH MaplIpyTH Ha MPEBO3HO
CpPeICTBO, CHOTBETCTBAT Ha NbTHUINA B G, KOUTO 3amoyBar
ot 0 u 3aBwpumiBa Ha 0 (n + 1).

Bceeku kinueHT i€V m3uckBa nocraBka Ha 0i(0j) KOJIMYECTBO
or ckimaga. KM ckilaga mMame acolMMpaH MapK OT OIpeleseH
Opoii pasHOPOIHHM TIPEBO3HHM CPEICTBA, ChCTABEH OT M THNA
npeBo3HH cpeacTBa(toBapoHocumoct), M = {1,..,m}. 3a Bceku THO
MEM ,M; NpeBO3HM CPENCTBAa ca HATMYHM B CKJIaja M HMAaT:
ToBapoHOCHMOCT Qg ; mocTosHHu pasxonu Fy. OcBeH ToBa, 3a BCAKa
aera (i) € E u Bceku THN MpeBO3HO cpeAcTBO gEM , mmame
MIPOMEHJIMBH Pa3X0a1 cg , 3aBHCEILH OT pooera.

Mapuipyra, medpunupan ot asoiika (R,K), wbmero R=(iy,
i2,...,1R)), KaTo i1=ijg=0, ¢ oOuKonka B G , cChabpKalla CKJIaja, U K €
THTIA TIPEBO3HO CPEJICTBO Mg, aCOLMUPaHO C MapmpyTa. B
clieqBalllUTe pasriexkaaHus, R me Obae OTHECEHO KakTo 3a
HOCJIE/IOBATEIHOCTTA 32 IOCCLIEHNE, TaKa U 32 HaOOp OT KIHEHTH
(BKJIIOUHTENHO CKJIam) 1o MapipyTa. Mapupyta (R,K) e u3nbinum,
aKo cyMara OT ThPCEHETO Ha KIIHEHTHTE, IIOCETEHH M0 MapuLipyTa
He HAJBHMIABA KANALATETA HA NPEBO3HOTO cpeictBo Qg 1O
mapmpyTa (X7 qr, < Qg). Pasxommre 3a jgame Mapmpyr,
KOPECIIOHUPAT ChC CyMara OT Pa3XOJMTE MO JAbIMTE Ha MapLIpyTa
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IUTIOC TIOCTOSIHHUTE Pa3X0/y 3a MPEBO3HOTO CPEICTBO, ACOLMHPAHO
¢ mapupyta (F; + X7y cg .

Bcekd KIHMEHT | € acouMmpaH ¢ HM3BECTHO TBPCEHE di, or
npeaBapuTenHo onpenernena croka q (4 = 1,2,..,|Q|). Ocsen ToBa,
BCEKM  KJIHEHT  TpUTEXaBa  BpeMeBH  mposopern  [&;,bi],
MPEICTABIABALIM HalW-paHHOTO M HaW-KbCHOTO BpeMEHa 3a
oChIIeCTBsABaHEe Ha yciyrara. OOCIyXBaHe Ha BCEKH KIHMCHT
TpsiOBa Na 3aM0YHE B PAMKUTE Ha BPEMETO, CBHP3aHO C BPEMEBUSI
MPO30peI], JOKATO MPEBO3HOTO CPENCTBO TPsIOBA Jia MPECTOM Ha
MSICTO TIpH KiMeHTa 3a 1. B ciyd4aii Ha Mo paHHO MPHUCTHTAHEe HA
MSICTOTO OT i, IPEBO3HOTO CPEICTBO OCTaBa Jia YakKa, JO0 HAYanoTo

aj.
Pasrnexnaiiku nageH  Mmapuipyt  R; (i,  ipy.dy),
JCHCTBUTEIHOTO BpEME Ha NpHMCTMrane t; Moxe Ja Obae

OIIPEJICTICHO OT.

+ ¢pec.

=t 4

B
(2) t; i +t;

T.e., BpeMETO Ha NPUCTHTaHE NPY KINEHTA ij.1, IUIIOC BpEMe Ha
HPECTON NpH KITMEHTA Ij.; ¥ BPEMETO 3a IIbTyBAaHE OT KIIMEHTA Ij.; JI0
KimeHTa ij. 3a Ja ce rapaHTHpa yCIOBHETO 3a Haif-paHHMs 4ac Ha
npucturane t;(OTHECEHO 3a BpEeMEBHsI IPO30pEL)), MOXKe Aa ce
Mo upHUIMpa KaTo:

)i

}+tj"fc'+t.‘“3

- Li-1j

®)

_ e
tij = ma)ﬁ!{tij, tij—l

3a oTunTaHe OCOOEHOCTHTE Ha IMBTYBAHETO B 3aBUCHMOCT OT
4acoBHS HHTEPBAI T:

o I(ex (D))

) b1~ VP (e, ()

+ ;7 (en (1)

Bpemero 3a ouakBane (Ha4aio Ha OOCIY:KBAHETO HA KIIMCHTA)
Ha TPEBO3HO cpecTBO (aconuupano ¢ Map.R) 3a KiMeHTa j MOXKe Jia
ObIe ONpeaeneHo KaTo:

— ¢hpec.

— P
j—1 t

Li-1j

®)

(07 = maxif, £} — ¢

i1

JIOIBJIHATETHO OrpaHUYCHHEe, IIe OCHIYpH, Y€ MHPEBO3HO
CpPECTBO HsMA Jia pabOTH MOBEYE OT MO3BOJICHOTO BpeMe 3a pabora
L, T.e. Ri e u3mbiauM MapmpyT.

npec.

B
+0C + ) <

(6) ti, L
OG6II0TO BpeMe Ha MbTyBaHe 3a MapuipyT Ri Moxe ma Obae
olpe/eNeHa Kato:

U]

t°%(R) = tg;,

k k k
+ Z e+ Z e + Z i
-1 j Lj Lk
j=2 j=1 j=1

Enno pemenne S e xonexnus ot MapuipyTd, R;, R, .. R, mo
TaKbB HAYWH, Y€ BCEKM KIHMEHT e OBbJe MOKPHUT OT TOYHO EAWH
MapmpyT R;. [Ipoonema VRPTW , oTHeceH KbM BpeMeIbTyBaHETO,
Moxe naa Obxe QopMynHpaH KaTo CIEIHHS ONTHMH3AI[HOHCH
npoobieM:

n

C(S)=Zt°6'(Ri) 5 min

i=1

®)

5.Memoo 3a pewienue

[lle paznenum 3agadata 3a MapuipyTusaius Ha ABa OCHOBHHU
eTama: cb3/laBaHe M 00paboTKa (ONMPOCTABaHE) HA M3XOAHUS Ipad
Ha ['panckara mbpTHa Mpexa M HemocpeacTBeHO HaMupaHe Ha
MapIIpyTHUTE.

cv30agane u _obpabomka Ha uzxooHus cpad na I padckama

nbomHua mpeaica




Ypes usnonssane Ha Google Maps, anropurmu U Mozenu (3a
Hal-kpaTkus 1bT, TSP W JAp.-CbOTBETHO MOAU(DHUIUPAHN),
noiy4aBame 0a3a JaHHM (B 3aBUCHMOCT OT YacOBMs JHAIa30H) 3a
BTHINATa MEXKY 3aJaJleHUTE 00EKTH.

Onpedenane na mapwpymume

[penoxkeHUAT METOJ 3a pelIeHHe Ha II0CTaBeHHs IpobiieM e
4ype3 H3MoI3BaHe Ha EBONIOIMOHEH aNroOpUTBM - Aneopumvm Ha
Hunepuanucmuueckama xounxypenyusn (AUK)[1]. XapakreHoTo 32
HEro € TOBa, Y€ NIbPBOHAYAIHUTE PELICHUs, HAPEUCHH ,,IbPIKABU
ce pasmnpenenrT B ,,umnepun’. Heobxoaumo e na ce onpenenu 6post
Ha HavanHu wuMnepud N,,,, M CEJIEKTHPaHE CBHOTBETHUTE
UHIUBUIAYAIUCTH ¢ Hall-noOpu Cmounocmu na yenesama yHKyus
Ci oT HavajmHaTa MONYyJAlMA KAaTO HAa4YalHU MMIICPHAINCTH.
Ocrananara 9acT OT IONyJalusTa Ie ca KOJOHHM U Te e
MIpUHAAJIEkKaT Ha UMIEPHUTE, IPOIOPIHUOHAIHO pa3Npe/ieieH: Bb3
OCHOBA Ha BJIACTTa HA HMIIEPUAIIICTHTE.

Mopempa ce acCHMHIIATOpCKa IOJUTHKA Upe3 MHPHUIBIKBAHE
Ha KOJIOHMUTE B PAMKHUTE HA UMIIEPUSTA, B KOATO CE HAMHpAT Te. 3a
pasriekaaHusi  mpoOrieM, TOBa O3HadyaBa Ch3JaBaHE Ha HOBA
MOCIIEJOBATEIHOCT OT IMYHKTOBE 3a 00X0XKJAaHE M ONpeAeNsHe Ha
HOBaTa CTOMHOCT Ha Taka IONydYeHaTa IOCIeA0BaTEIHOCT.
CpaBHsABalikM CTOMHOCTTa Ha HOBaTa IOCIEIOBATEIHOCT ChC
CTOMHOCTTA Ha W3XO0J(HATA MOCIIEJOBATEIHOCT, aK0 UMaMe I10-100pa
CTOMHOCT, 3aMeHsAME H3XOIHAaTa IIOCNIEOBATEeIHOCT C HOBaTa
takaBa. Moxxe na Hacteim CwmAna Ha  no3uyusma — Ha
Hmnepuanucma u Kononus.

Hmnepuanucmuyecka KoHKypeHyus ce MOJEIHpA 4upe3 oTOop
Ha HAKOUW (OOMKHOBEHO €[HA) OT HAK-CIIa0UTE KOJOHWU OT HaW-
cmabara uMIEpUss ¥ KOHKYPEHIMS MEXAYy BCHUKH OCTaHAIH
HMIIEpHUH J1a IPUTEXKABAT Te3H (Ta3n) KOJOHUH.

Hakpas ce moctura g0 camo ellHa MMIIEpUs, KaTo Hau-I100Bp
BapHaHT.

IMogoOHO Ha BCHYKHM anropuTMH OT To3u Tl (I'eHeTH4HH,
Taly Tbpcene), € HEOOX0aUMO [ eHepupare HA HAYATHU peUleHUs.
HW3nomsBa ce cMeceHa cxema:

- 3a MOCNeI0BAaTEHOCTTA OT MOCEIIEHHUS C KPUTEPHH ,,HAU-KbC
nem" - Clarke — Wright, Sweep, TSP;

- 3a oruMTaHe HA JPYrH OIrpPaHUYECHHS U KpUTEpUH —
QITOPUTBM 3a IIOCIENOBATEIHO U TApalielHO H3rpaXKJaHe Ha
MaplIpyTH upe3 ,.BMbkBaHe“. Tyk ce wu3moisBa U ciydaifHo
pasmpezeneHre Ha KINeHTH.

3a omeHka Ha anTepHaTHBHTE (IleneBaTa (QYHKIHA) 3a
MOTYyYSHUTE TIOCIEAOBATETHOCTH OT BBPXOBE U CHOTBETHUTE
MapmIpyTH Ha TIPEBO3HM CPEICTBA, C€ W3ION3BA CHEIHATHO
CB3/IaJICH alNTOPUTHM — CIpamezus 3a 10KAIHO mbpcene.

Upes usnonsBaHe Ha HauanHume peweHus, npunarase Ha AUK
W BKJIIOYCHHTE B Hero [eHermuecku omeparuu (KpbCTOCBaHE H
MyTaIus) ce Cb3JaBaT U MoJ00psABaT HOBH BapHaHTH. [ eHeTHUHNTE
olepany W3BBPIIBAT  (AKTUUECKH II0O3HATHTE METOOM 3a
nofo0psaBaHe Ha penreHus — 2-0pt, 3-opt,u ap.

[Ipu paboTa Ha OCHOBHMS AITOPUTHM C€ 3aarat B¢ Y CJIOBHS
3a peKpaTsaBaHe HA ThPCEHETO:

- U3BBPLICHHU NIPEIBAPUTEIHO 3aaaeH Opoit Npax UTepanuu;

- IIPY U3BBPIICHN TPEABAPUTETHO 3ananeHu N UTepaluy, He
€ HaMepeHO MO-100pO pelIcHHe.

Eexmusnocm Ha memooa

Ipemnoxenus meron e peanuzupan Ha C# u e m3npoOBaH Ha
CTaTHYIECKH TECTOBH 3aJaud, IIyOJIMKyBaHH B HaydHATa JIUTEpPaTypa
u gocrbrned B Uuarepuer[7]. Tlokasa mobpu  pesynrary,
CBIIOCTAaBHMH C Hal-700pHTe TakuBa. [laBa oTKIOHEHHE OKOMIO 2%
U B JBeTe NOCOKU. TpsAbBa ma ce oTOenexku, 4e KayecTBOTO Ha
pelleHHsATa 3aBUCH JIO TOJNsAMa CTeleH OT YCIoBHATa 3a
npeKpaTsBaHe Ha ThpceHeTo. [IpumepHo, Njo, 3HAUNTEIIHO HAapacTBa
B 3aBHCHMOCT 0T Opost Ha ximHTHTE (1pH 100 - Njoc = 200, a mpu
200 -> 600). CroTBeTHO U 32 Npay. M3YHCIUTEIHOTO BpeMe CHIIO
HapacTBa OT IIO0J] MHHyTa a0 4-5MHH., B 3aBUCUMOCT OT
U3I10J13BaHATa KOMITIOTbPHA KOH(PUIypaLusl.

[Ipu TectBane ¢ JluHamudueH rpad, MOIydeHHTE pe3yaTATH
UMaT MHOTO 1o-100bp edekr (15%).

# }4—( CTAPT >—>{
O6HoBsBaHe Basa gaHHu
3a nbTMWaTa

W3uncnasane Haii-kpaTkuTe NbTuia
cnopej YacosuTe nosick

—»{ CbagasaHe basa aaHHu 3a VRP }4—‘
Cuapasatie Ha Hauano Ha AUK
HaYanHu kKaHgnaatm

WHuumanuampare Ha
Wmnepun

Onepauym no onTMMU3NpaHe
Ha KONOHWUTE U UMNepUmTe:

lpudsuxeaHe Ha KOMOHUU 8
CBOMEEMHUAM UM UMMepU-
anucm; CmsiHa no3uyusi Ha

Wmnepuanucm u Hal-0o6pu-

me KOInoHuu; umnepuanucmu-

YecKa KOHKypeHUyus;

e/IUMUHUpaHe Ha UMnepuu

[aHHK 3a KNneHTUTE N
TbpCeHeTo

obcTaHoBka

OA
Wwma nun
pomsHa?

HE

[aHHu 3a nbTHaTa ‘

LA

v

BapexaaHe Basa aaHHM 3a MbTUWaTa }—»

YcraHoBsiBaHe
napametpu Ha AUK

ManbnHenn nu ca
CNOBUATA 3a Kpan?

Usuncnsasaxe
CTOMHOCTTa Ha
HOBOMOMyYeHu
Te KaHanaaTH.
OnpepensHe
mapLpyTuTe
Ha
npeBo3HUTe
cpeacTsa n
XapakTepucTu
KUTE M.

>

‘ W3BexpaHe Ha pesyntatute ‘

-

W3uucnseaHe CTOMHOCTTa Ha
Wmnepunte

Duz.4 Fnok-cxema na mooena

5.3aknrouenue

Kato emma or pobpe paspaboreHute oOnacTu Ha
TPAHCIOPTHUS MHXKCHEPHUHT, KAKTO U U3CJICBaHE Ha OIEpaluure,
VRP ce wu3nmomsBa MMPOKO 3a  IOIy4aBaHE MapUIpyTHTE Ha
TBPTOBCKH MPEBO3HU CPEJICTBA.

[Ipennoxenus mozen 3a JuctpuOyius Ha CTOKH B Ipajcka
cpesia, OTYMTA CIOKHUTE, MMPOMEHSIH C€ B T€UEHHE Ha BPEMETO,
XapakTepucTuku Ha ['paackara nbTHa Mpexa. Upes u3nona3BaHe Ha
Tun EBOIIOLMOHEH MOAXOA CE M3BBPIIBA MapIIPyTH3AMATA Ha
TPaHCIOPTHUTE CPEJICTBA.

[IpennoxeHuss anropuTbM € 3a EKEIAHEBHU 3aladd U
pasriiexxaa OCHOBHO mpoOiieMa 3a M3rpakAaHe Ha MapuipyTH OT
€JIHO JIETIO.
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DAMPING CHARACTERISITCS OF POLYMER-CONCRETE COMPOSITES
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Abstract: This research presents the experimental approach and methodics for quantification of the damping characteristics of two groups of
polymer-concrete composites. By means of a comparative analysis here it is determined the influence of the type of fine filler material
(microfiller) on the damping characteristics of the experimental polymer-concrete composites.

Keywords: polymer-concrete composites, units, body elements, damping characteristics, modal analysis.

1. Introduction

Known in the beginning in the construction industry, today
polymer-concrete composite (PCC) materials gradually, but
certainly replace the conventional construction materials in the
machine building practice. The good tensile and deformation
characteristics and especially their very good damping behavior are
prerequisites for the alternative application of the PCC in the
production of units and body details for machine tools (MT) and for
other production equipment.

2. Concise theoretical prerequisites

PCC are non-metal, viscous-elastic, quasi-isotropic materials
characterized with high density of mineral disperse fillers. In terms
of physicochemical mechanics they are solid macrodispersed
systems (structures) that possess phase composition and interfacial
boundary. Usually PC composites consist of two solid phases
(matrix and filler) and one or two fluid phases (gaseous or liquid).
For interfacial boundary between the solid phases serves the surface
of the filler, while between the solid and fluid phases — the surface
of the pores and gaps.

As matrix (binding substance) in the PCC is used the
thermoreactive or thermoplastic synthetic polymer (resin) that is
filled in with mineral microfiller (fine filler) with considerable
surface. Thus the cavities’ volume of the filler, instead with resin,
is filled with matrix that demonstrates improved elastic
characteristics and reduced deformability. The size of the particles
and the quantity of the fine filler inhibit the micro fissures and
enhance the adhesive bonds, which ensures the achievement of a
very compact “packaging” of the polydisperse solid granules of the
filler. Thus a solid hard 3D (3-dimentional) framework of the PC
conglomerate is formed.

3. Expose

The subject of research of this work — gamma thermoreactive
(based on unsaturated polyester resin) PCC, are developed and
tested in the Laboratory of testing and research of machine tools at
the Technical University Sofia, Plovdiv Branch. They possess
enough resilience, demanded from the structural materials used for
units and body details and very good damping characteristics. From
chemico-technological aspect the developed new different
experimental PCC are in fact multi-component systems (mixtures),
which components are interdependent and bilaterally restricted.
Fig. 1 shows the theoretic geometric model of the PC structure [1].
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Subject of this research are the damping characteristics of the
above-mentioned PCC and particularly the influence of the type of
fine filler (microfiller) on these characteristics.

The fine filler (microfiller) is one of the components of the
polymer-concrete composites. The size of its particles is less than
125pm. In the course of the experimental work the following
materials are used as fine filler:

A. Marble powder (classical version of the formulation);

B. Quartz powder.

:l Bonding polymer
- Fine filler (microfiller)

Soft filler
Granular filler

Fig.1. Theoretic geometric model of PC structure

3.1. Methodics of the research
In order to provide a solution for the task set in this research, here
are presented the approach, ways and methods of conducting the
experimental research. The influence of the type of fine filler on the
damping characteristics of the PCC is determined according to the
method of the similarity and comparison. For this purpose, two
groups of polymer-concrete samples (test tubes) are used,
respectively:

» First group: three polymer-concrete test tubes containing
respectively ITBUII4, TIBUIIS, ITBUII13, in which the microfiller is
marble powder;

» Second group: three polymer-concrete test tubes containing
respectively TIBUII4*, TIBUII8*, TIBUII13*, in which the
microfiller is quartz powder.

The proportions of the respective PCC of both groups are the same.
They differ only in the type of the microfiller in them. For the
purpose of the comparative analysis it is accepted that the content of
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the microfiller in the PCC of both groups to be the at maximum
level, i.e. — 14%.

The sample units have rectangular parallelepiped form (a small bar)
with dimensions 30x30x350 mm, Fig.2. In order to eliminate
random errors, 3 sample test tubes of each composite are prepared.

Fig.2. Sample unit and equipment for its making

The quantification of the damping characteristics of the PCC is
difficult through direct measurement. Usually, in experimental
conditions this happens on the basis of the parameters of the
dynamic response of the tested samples, [2]. For the purpose of
quantifying the damping characteristics the following experimental
approach is applied: The tested sample unit is firmly fixed into a
machine clamp, similarly to a bracket-fixed end of a bar. The
machine clamp is fixed on a fundament or on a work table of a
milling or other machine tool, with fixed vertical, transverse and
longitudinal slides. Dynamic influence (excitation), in the form of
forced mechanical vibrations, is applied on the free end of the bar.
In this way the model of the multi-mass (with distributed
parameters) vibrating dynamic system is implemented. The
excitation of the forced vibrations in the dynamic system of the
samples (test tubes) can be done by two methods:

» by means of variable sinusoidal (harmonic) excitation;

» by means of impulse (impact) excitation.

3.2. Experimental setting

The dynamic response of the tested unit, manifesting itself as
transverse vibrations (in movement, speed or acceleration) is
registered by vibration measurement and analysis equipment, by
means of the accelerometer attached to the free end of the sample
unit, Fig. 3 [1]. In the experimental setting shown on Fig. 3, the PC
samples are excited through the impulse method, while the
damping characteristics are determined through analysis of the
damping forced oscillations.

The experimental determination of the damping characteristics of
the PC samples is made according to the method of the modal
analysis, [3]. The following damping characteristics are
determined:

= damped (resonant) frequency - f (a)d );
= 3dB bandwidth -[1 f (Dw);
= dimensionless damping ratio - ¢ ;

= logarithmic decrement - § ;
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= modal decay rate - o ;
= loss factor ( absorption coefficient ) -77;

= quality factor ( resonant quality ) - Q ;
= 8,7dB decay time - 7, .

Fig.3 Experimental setting

The functional relationships between the damping characteristics
are shown with equation (1) and deduced in [1]:

Ao _

: )]

@y W4Ty

By analysis of (1) it can be seen that with increasing the values of
the characteristics: [J f (w), &, 0, o and 7 the damping
capacity of the PCC proportionally increases, and vise versa: with
increasing the values of the characteristics f, (@, ) and Q reduces
the damping capacity of the PCC.

The vibration measurement and analysis equipment (complete
equipment set by Briel & Kjaer) directly reports: natural damping

frequency - f, (@, ), 3dB bandwidth-[] f (Uw) and dimensionless

damping ratio - £ . The other damping characteristics are quantified
according to (1).

3.3. Results of the experiment

On the basis of the so proposed methodics 2 groups of
experimental results are obtained. The first group contains the
results for the damping characteristics of PCC TIBNII4, ITBUIIS,
TIBUII13, in which the microfiller is marble powder, Table 1.



Damping characteristics’ values

PCC with microfiller — =
Marble powder %'Ei Measured Calculated
No| Polymer concrete make | &3 fd 3dB Af & o Q n o Td
4.1 695.0 37.25 [ 0.0268 | 0.1683 | 18.657 | 0.054 |116.971| 0.0085
4 TIBUI14 4.2 727.0 39.72 | 0.0273 | 0.1714 | 18.315 | 0.055 |124.640( 0.0080

43 ] 711.0 | 37.68 | 0.0265 | 0.1664 | 18.868 | 0.053 [118.325| 0.0085
8.1 | 627.5 | 30.92 | 0.0248 | 0.1557 | 20.161 | 0.050 | 97.729 | 0.0102
8 TTBUIIS 8.2 644.0 | 31.29 | 0.0243 | 0.1526 | 20.576 | 0.049 | 98.277 | 0.0102

8.3 | 653.0 | 30.95 | 0.0237 | 0.1488 | 21.097 | 0.047 [ 97.190 | 0.0103
13.1 ] 703.0 | 56.09 | 0.0399 | 0.2506 | 12.531 | 0.080 [176.152| 0.0057
13 IBUIT13 13.2 ] 663.0 53.7 | 0.0405 | 0.2543 | 12.346 | 0.081 |[168.627| 0.0059
13.2 ] 670.0 | 55.11 | 0.0411 | 0.2581 | 12.165 | 0.082 [172.932| 0.0058

Table 2
PCC with microfiller — S Damping characteristics’ values
quartz powder %'E; Measured Calculated
No|Polymer concrete make| & fd 3dB Af < o Q n o Td
4.1*] 721.0 | 40.23 | 0.0279] 0.1752 [ 17.921 | 0.056 [ 126.33 | 0.0079
4* TTBUTT4* 4.2%| 732.0 | 41.68 [ 0.0285] 0.1790 | 17.544 | 0.057 | 131.01 | 0.0076

4.3 707.5 | 38.77 | 0.0274 | 0.1721 | 18.248 | 0.055 | 121.74 | 0.0082

8.1* | 668.0 | 34.06 | 0.0255] 0.1601 | 19.608 [ 0.051 | 106.97 | 0.0093
8* TTBUTIS* 8.2* ] 671.0 | 33.01 | 0.0246 ] 0.1545 | 20.325 [ 0.049 [ 103.66 | 0.0096

8.3*| 655.0 [ 35.09 | 0.0267 | 0.1677 | 18.727 | 0.053 | 109.83 | 0.0091

13.1*] 595.5 | 48.23 | 0.0405] 0.2543 | 12.346 | 0.081 | 151.46 [ 0.0066
13* TIBUIT13* 13.2*] 683.5 | 57.37 | 0.0419] 0.2631 | 11.933 | 0.084 | 179.85 [ 0.0056

13.3*] 645.0 | 51.34 | 0.0398 | 0.2499 | 12.563 | 0.080 | 161.21 | 0.0062

Frequency Response H2(Response 1.Force) - Mark 1 (Magnitude)
[dB J.(J_(J (/sIVN] Modal : #8 : Input : Modal FFT Analyzer 1

The second group contains the results for the damping 20
characteristics of the PCC IIBUII4*, TIBUII8*, TIBMII13*, in o 4
which the microfiller is quartz powder, Table 2.

The obtained experimental results are based on reports that are 20 |
automatically generated by the vibration measurement and analysis |

equipment, Fig. 4. -40
60 | | | | | | | | | ]
0 400 800 1.2k 16k 2k 24k 2.8k 3.2k
[Hz]
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Frequency = 627.5 Hz;
Delta £ 3dB = 31.18 Hz;
Damping Ratio = 2.48 %
[dB/1.00 (m/sT)N] 1\;“:";‘_]?\.‘ R‘I:h]m“TC\;!__]‘_[-]{LFI]_J;“: ll. ]_ U_NT] -Mark 1 (Magnitude) Frequency Response H2(Response | .Force) - Mark | (Magnitude)
. [ lodal s = nput - Moda Anatyzet dB/1.00 (m/sI)N] Modal : #13 : Input : Modal FFT Analyzer |

20 | 3
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=20 =1 T 20 -
-40 -40
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| . I | | | | | |
0 00 800 1.2k 16k 2k 24k 2.8k 3.2k 0 400 800 1.2k 16k 2k 24k 28k 32k
[Hz] [11z]
Resonance Resonance
Frequency = 727.0 Hz; Frequency = 670.0 Hz;
Delta £ 3dB = 39.72 Hz: Delta £3dB — 55.11 1z;

Damping Ratio = 2.73 % Damping Ratio=4.11 %
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Frequency Response IT2(Response 1.Force) - Mark 1 (Magnitude)
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Delta f 3dB = 41.68 Hz;
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Frequency Response H2(Response 1. Force) - Mark 1 (Magnitude)
[dB1.00 (m/sI)N] Modal : #8% : Input : Modal FFT Analyzer 1
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@ucz.4. Reports of amplitude frequencies for determining the damping
characteristics
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4. Conclusion

The choice of fillers and microfillers for the formation of polymer-
concrete composites is dictated by the predetermined, desired
characteristics of the material. By their type and quantity, the
resilience,  deformation,  thermotechnical and  damping
characteristics of the polymer-concrete structure can be regulated.
On the basis of the comparative analysis of the damping
characteristics of the respective couples of experimental PCC from
both groups, it can be seen that quartz powder used as microfiller in
PCC improves damping (3,8 +9,7%) in the three experimental
mixtures, marked with (*). This predetermines our preference for
“quartz powder” as one of the components - fine filler (micro-filler)
in PCC, applicable as structural material for the production of units
and body details for machine tools and other production equipment.

5. The results of this work can be summarized in the following
way:

o Original methodics is developed for the quantification of the
damping characteristics of two groups of experimental polymer-
concrete composites. In the first group, marble powder is used as
microfiller, while in the second — quartz powder.

e Laboratory equipment is constructed and experimental
setting is proposed, both ensuring the experimental work.

e On the grounds of the viscous damping concept and the
viscous-elastic deformation hypothesis of Feucht, here is presented
a relationship for the functional relationships between the damping
characteristics of the experimental polymer-concrete composites.

e This work proposes, also, and experimentally proves, an
original method for quantification of the damping characteristics of
the polymer-concrete composites, i.e. the method of the
experimental modal analysis.

o On the grounds of the obtained experimental results from the
reports and the performed comparative analysis, it has been found
out that quartz powder as a microfiller in polymer-concrete
composites TIBUII4*, TIBUII8* and TIBUII13* improves their
damping characteristics with 3,8 + 9,7%.
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Abstract: The MTSP is a generalization of the traveling salesman problem where there are multiple vehicles and a single depot. In this
problem, instead of determining a route for a single vehicle, we wish to construct tours for all M vehicles. The characteristics of the tours are
that they begin and end at the depot node. Solution procedures begin by “copying” the depot node M times. The problem is thus reduced to
M single-vehicle TSPs, and it can be solved using either the nearest neighbor or Clark and Wright heuristics. The classic VRP (Vehicle
Routing Problem) expands the multiple traveling salesman problem to include different service requirements at each node and different
capacities for vehicles in the fleet. The objective of these problems is to minimize total cost or distance across all routes. Examples of
services that show the characteristics of vehicle routing problems include different Services deliveries, public transportation “pickups™ for
the handicapped, and the newspaper delivery problem etc.

In this paper will be present using of the principles of MTSP and VRP for optimal solution of vehicle routing for domestic energetic
drinks and sparkling water in PET bottles in the different parts of the Republic of Macedonia

Keywords: MTSP, VRP, VEHICLE ROUTING

1. Introduction The amount of new units of product L-Carnitine which is
The extension of this case is designated as Multiple transported in some cities in Eastern Macedonia, while the vehicle capacity

. . (K) is 5000 units.
Traveling Salesman Problem (MTSP), or a problem of multiple Table 2. Coalitions of units required

Traveling Salesman, and appears when the vehicle speed must be ) 3 @ ©) ©) @
specified in the individual line or warehouse. The goal is to create a Kumanovo | Kr. Veles | Stip Delc | Strumica
set of routes, one set for each vehicle with its speed. Features for Palanka evo

this problem are that one node can be designated only for one di | 14000 900 1400 | 2000 | 900 1 800

vehicle, but the vehicle has more than one node. There are no
restrictions on the size of the load that the vehicle can carry. The
solution to this problem will give the order in which each vehicle
must visit nodes that are marked. As in the single-vehicle case, the
goal is to develop a set of routes with minimal expenses, where the
cost can be presented in amount of euro or dollar, distance or
driving time. If we limit the capacity of multiple vehicles and merge
with the possibility of having variable needs of each node, the
problem is classified and called Vehicle Routing Problem (VRP), or
the problem of vehicle routing.

Alternatively, if needs of services happen to be in arches,
rather than in the nodes, or if the demand is so great that the
individual demand nodes become more numerous to specify, then
we start to use the Chinese Postman Problem (CPP). This is a very
difficult problem to solve and it is necessary to pay attention to it
because it is in the context of research.

In [6], [7] and [8] vehicle routing problem is solved using
different optimization methods as dynamic optimization, linear
optimization, graph theory, game theory. For optimization criterion
in these studies is chosen minimum fuel consumption.

Savings Sij are calculated and displayed symmetrically
with the following values in the table3.
Table 3. The estimated savings Sij

Sorted savings [7.6], [7.5], [5.6], [5.3], [6.3], [4.6], [4.5],
[7.3] [4.7], [3.2], [5-2], [6.2], [7.2], [4.2], [4.3]. First we consider
the case of transport of the product from (7) Strumica to (6)
Delcevo. They can be represented in the same route with the need
of 2700 units in a vehicle with a capacity of 5000 units. It makes
about 7 — 6, and 7 and 6 nodes will be neighbors of the route to the
final solution.

. . In addition at the route from (7) Strumica to (5) Stip. If

2. Vehlde R_outlng Problem (VRP) they are neighbors in the route it would be desirable to link 6 — 7

Vehicle Routing Problem (VRP) or the problem of — 5and 5 — 7 — 6. The total amount of 4700 units in this route
vehicle routing and is consonant MTSP problem expands to include  goes not exceed the capacity of the vehicle (5000). Because so far
service requirements for each node in various capacities for  apout 4700 units are transported it reaches the capacity of the
vehicles. Purpose of these problems is to minimize the total cost or  yenicle, so the route of the first vehicle ends here. We will look at
distance across all routes. ) the route of the second vehicle in the nodes (3) Kriva Palanka and
Table 1. Distance between cities in Eastern Macedonia (2) Kumanovo. They can be represented in the same route as the
requisite units for delivery of 1400 and 900, or 2300 units which
meet the capacity of 5000 units.

The next route is (4) Veles and (3) Kriva Palanka, which
may be related to previous route 3 — 2 to produce the desired route
4 -2 —3o0r3— 2 — 4of transported 3 700 units. The delivery
of the entire quantity of (8400) units for Eastern Macedonia is
running by two routes and two vehicles, and they are the following
l1-5—>7—>6—>1and1 >4 — 2 — 3 — 1 routes. The total
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distance that the first vehicle passes is 408 km, while the second
vehicle is passing 246 km distance.
Kymemoeo

W AN

¥

Bowno 2
116km
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Marena

B0 e

Figure 1.Vehicle routing problem for Eastern Macedonia

Savings and quantity of delivered units of a new product
L-Carnitine with amount of 10,800 units in Western Macedonia, the
display of routes and number of vehicles are given in the following
tables and calculations.

Table 4. Distance between cities in Western Macedonia

N 131 176 174 159 67 44 112
P8l 131 I 47 106 32 108 132 62
o9 176 47 [ 66 52 124 146 78
POl 174 106 66 [ 138 107 132 61
P 159 32 52 138 N 140 164 62
B2l 67 108 124 107 140 M 24 46
P28l 44 132 146 132 164 24 [ 70
B 112 62 78 61 62 46 70 N

The amount of units of a new product L-Carnitine which
is transported in certain cities in western Macedonia, while the
capacity of a vehicle (K1) is 7000 units and second (K2) is 4000
units.

Table 5. Coalitions of units required

(®) 9) (10 @1 (12) (13) (14)
Prilep Bitola Ohrid Krusevo Gostivar ~Tetovo Kicevo
| 1200 | 1600 | 120 |

di | 1600 | 2000 | 2000 | 1200

Savings Sij are calculated and
displayed symmetrically with the following values in the Table6.
Table 6. The estimated savings Sij

sij 8 9 10 11 12 13 14
8 I 260 199 258 90 43 181
B 260 I 284 283 119 146 210
[0y 199 284 [N 205 134 86 | 225
BN 258 283 205 M 86 39 209
P20 o0 119 134 8 [ 87 133
BBl 43 146 8 39 87 M 86

P4y 181 210 225 209 133 g6 |

Sorted savings [9.10], [9.11], [8.9], [8.11], [10.14], [9.14], [11.14],
[10.11] [8.10] [9.13] [10.12] [12.14] [9.12] [8.12] [12.13] [11.12]
[13.14][10.13] [8.13] [11.13].

First we will consider the case of transport of the product
from (9) Bitola to (10) Ohrid. They can be represented in the same
route for the transport of 4000 units in a vehicle with a capacity of
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7000 units. It makes about 9 — 10 and 9 and 10 nodes will be
neighbors of the route to the final solution.

In addition, we will consider the route from (9) Bitola to
Krusevo (11) town. If they are neighbors in the route it would be
desirable to link the 9 — 10 — 11 or 11 — 9 — 10 nodes. The total
amount of transported 5 200 units in the route does not exceed the
capacity of the vehicle (7000) units.

Next route with the greatest saving is the distance from (8)
Prilep to (9) Bitola, if they are neighbors in the route it would be
desirable to link 10 > 9 —- 8 — 11 or 11 —» 8 — 9 — 10 nodes.
Because so far transported 6800 units are approaching the first
vehicle capacity (7,000 units), and completes the route of the first
vehicle.

Next will consider the route of the second vehicle in the
nodes from (12) Gostivar to (13) Tetovo. They can be represented
in the same route as the requisite units for delivery in 1200 and
1600, or 2800 units. The next following route is from (12) Gostivar
to (14) Kicevo, which can be connected to the previous route 12 —
13 thus obtain the desired route 13 — 12 — 14 — 12 and 14 — 13
to 4000 units.

Tetoso
Cronje

lMocTueap ?

46 km

Kieso

174 km

52 km Npenen

66 km—
BEwrona
Figure 2. Vehicle routing problem for Western Macedonia

Conclusion

The delivery of the entire quantity of units (10,800) for
Western Macedonia is performed with two routes and two vehicles,
and thoseare 1 - 10 8 >9—>11—>1lorl ->11 >8—>9—
10—-1landl1 »14—>12—-13—>1lorl > 13—>12—> 14— 1.
The total distance that the vehicle passes are, the first is passing 455
km, and the second vehicle of 226 km.
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Abstract: These results characterize synthetic mineral alloys as material with a good capacity for energy dissipation. In the
process of a high velocity impact on synthetic mineral alloys, the kinetic energy is transformed into the wave energy, which is proof that
structure of synthetic mineral alloys kinetic energy dissipated experiencing multiple conversions with transformation of structure.The present
results prove that synthetic mineral alloys relates to the field of bomb resistant and specifically to methods and articles for protecting an
object from kinetic threats. Although the material has been described in conjunction with specific embodiments, it is evident that many
alternatives, modifications and variations thereof will be apparent to those skilled in the art.
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Blast mitigation devices, such as bomb resistant waste
receptacles, are being deployed to replace one of the softest terrorist
targets- trash receptacles. Trash receptacles, which are a necessity
for waste management pose a serious threat to public safety and
infrastructure security, considering how easily they can conceal an
explosive device planted by a terrorist. The trash receptacle
becomes part of the attack and maximizes the intensity of the
explosion by spraying shrapnel and fragmentation at great
distances. It must also be understood that a terrorist attack using
ordinary trash receptacles and remote activated or time delayed
explosive devices can be easily coordinated to strike multiple places
simultaneously or in stages without exposing the terrorist.

One of effective way to eliminate issues of potential dangers of
waste receptacles is using especial materials for producing these
products. We offer use as bomb resistant material the synthetic
mineral alloys. Synthetic mineral alloys relates to the field of
materials and including high hardness mineral-group crystal phase
(approximately 10-12 GPa (Vickers)) and pyroxene phase, methods
of making this materials and products are casting. This materials
have high compressive strength (200-300 MPa), low thermal
expansion ((5-25)-10° K™ at temperature 100-1000°C), are
impermeable to gases, liquids, biohazards and are resistant to
thermal shock [1-2].

The goal of study is disclose possibility of use of the synthetic
mineral alloys in bomb resistant and related applications, primarily
as material for waste receptacles and products for protection an
different objects.

The structure and composition of synthetic mineral alloys are
similar to those of mafic and ultramafic igneous rocks. The
structure contains a synthetic mineral alloys amorphous phase (2 to
30%) and two or more mineral phases. Siminals are not glass-
crystalline materials because they are not crystallised using
catalysts. Siminals contain an average of 50% SiO,; therefore,
synthetic mineral alloys melts often split into two liquid phases. The
structure of siminals represents a special case of a condensed
medium. Some studies noticed that the main part of material fore
protection devices have untypical deformation mechanism in
hypervelocity impact action - undislocation. Amorphous and
composite materials with a heterogeneous structure, which include
synthetic mineral alloys are most susceptible to deformation
undislocation mechanism than others [3].

Some studies noticed that the synthetic mineral alloys can be
similarly of a glass-ceramics having spinel-group crystal phases
used for bomb and bullet protection, but the synthetic mineral alloys
have a relatively low cost of production than prevalent materials,
because these materials can be produce from a man-made raw
materials. Products made from synthetic mineral alloys can be any
size and any shape, because a raw materials is cheaper than
traditional ceramic or glass raw materials and technology of casting
permit make product any configuration. For disclose possibility use
of the synthetic mineral alloys in bomb resistant and related
applications we made experimental studies.
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Experimental studies were held on pneumatic installation high-
speed penetration (fig. 1), apparatus for dynamic compressive
strength tests (fig. 2) (velocity of impact 60-650 m/s) [4-5], tests on
landfill by shooting from different type of firearms and
Electromagnetic Induction Launcher EML (railgun, velocity of
impact 2800-3000 m/s). In experiments with pneumatic installation
high-speed penetration and apparatus for dynamic compressive
strength results were fixed heat the sample back surface by using an
infrared camera CEDIP Silver 450M (tab. 1 and 2).

Table 1: Results of experiments on the high-speed destruction of
synthetic mineral sample alloys by using pneumatic equipment

Ne | Parameters of the Impe}ct Temp The point of
test punch velocity, Tmax°C impact
VM/C maxs
cylindrical shape
1 | (L=50mm, @5mm, 650 114 upper
M=74g)
cylindrical shape
2 | (L=45mm, @5mm, 125 43 middle
M=6,82)
cylindrical shape
3 | (L=45mm, @5mm, 80,6 110 bottom
M=6,8¢)
cylindrical shape
4 | (L=45mm, @5mm, 49,5 70 middle
M=6,82)
spherical shape
5 (p%mm’ M:‘ig) 65 121 bottom

Table 2: Results of experiments on the high-speed destruction of
synthetic mineral sample alloys by using dynamic compressive
strength tests equipment

Speed impact The T_he The
Ne of the punch on Temp point of maximum | maximum
test the rod. V m/c Vi C impact value of | strain rate,
i stress, Pa 1/s
1 227 185 | upper 3.10° 3,0-10°
2 25 175 | middle | 4-10° 2,5-10°
3 231 101 | bottom | 5,8-10° 2,8:10°
4 24 195 | middle | 4,3-10° 2,6:10°

Result of study show that the parameters of fracture of sample
depend of reference point. Found that at a strain rate ~ 2.5-10% 1/s
samples are destroyed into fragments smaller than 0.5-1 mm (it is
approximately size of crystalline aggregates in the structure,
aggregates contains from three type of mineral phase). Dependence
of the strain rate on the value of stress has not linear character is
predominantly parabolic curves. Temperature surface sample at the
moment of fracture is 40 — 195°C. Heating of the back surface of
sample was uneven, on the back surface of the sample was found




areas with the highest temperature, the higher the impact rate, the
greater these areas [6].

Fig. 1. The scheme of pneumatic installation of high-speed penetration: 1
— chamber of high pressure, 2 — gun, 3 — photosensor, 4 — holder for
puncher, 5 — puncher, 6 — device for separating puncher from holder, 7 —
stabilizing casing, 8 — holder for target, 9 — target (sample), 10 — receiving
chamber, 11 — trap for particles of fracture

Fig. 2. The scheme apparatus for dynamic compressive strength tests
(plate impact): 1 — compressor; 2 — accelerator; 3 — gun; 4 — photodiode
speedometer; 5 — puncher; 6 — piezocrystal; 7 — load bar; 8, 12 —
tensoresistors; 9 — stabilizing casing; 10, 11 — sample, mirror; 13 —
support bar; 14 — buffer; 15, 16 — device for signal amplification with
tensoresistors sensor; 17 — device for sensor of measurement velocity; 18
— device for frequency measurement; 19 — main sensor; 20 — PC, 21 -
holder for mirror

The phenomena of heating on surface in the moment of impact
can be due to exemption some of the energy of chemical bonds.

Practical tests on landfill by shooting from different type of
firearms [7-8] was used for evaluation ability of using synthetic
mineral alloys for bulletproof products. All the synthetic mineral
alloys plates prepared as above were tested in accordance with
Russian standards of Ballistic Resistance of Body Armor (GOSTs
P 51136-98, P 51112-97, P 50941-96) likewise the N1J 0101.04 and
shown to effectively neutralize kinetic threats at the 1-1V level. No
penetration through the glass- ceramic plates was observed in most
part of tests. The results of tests represented in table 3.

Table 3: The Results of shooting of samples from synthetic mineral
alloys

The The type of firearms
characteristic of F-’rir;fofe';AI\SI
type weapons akarova- | AK-74 SVvD SVD
and condition of Makarov' Dragunov | Dragunov
tests akarov's
Pistol)
The type of g7m}r1n 5r’n4r?1- 756721r{nm 7,62-mm
cartridge 181C THe6 323C 7-63-3
The':t;pt)zggge i steel steel steel ha;(t:i:enled
Mass, gram 5,9 3,4 9,6 10,4
Velocity, m/s | 305-325 |890-910| 820-840 800-835
Distance, m 5 7 7 7
stopor | stopor | stopor partial
partial partial partial penetration
Ui (R penetratio | penetrat | penetratio or
n ion n penetration

Hypervelocity impact made using a punch from Lexan with rate
2800-3000 m/s, rate of punch was accelerated by Electromagnetic
Induction Launcher EML (railgun) [9].
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Two types of samples of material were used, both types of
samples had a disk shape with a diameter of 80 mm. The height of
the first kind of samples was 33 mm, and the second - 100 mm. The
target sample was placed at a distance of 0.45 m from the muzzle of
the railgun.
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Fig. 3. Cumulative distribution function of the target fracture
fragments: a - sample D = 80 mm, h = 33 mm at a rate punch V =
2800 m/s, b - sample D = 80 mm, h = 100 mm at a rate punch V =
3000 m/s

For evaluation of the results was used by fractional analysis,
scanning electron microscopy and X-ray microprobe analysis.
Cumulative distribution functions of fracture fragments by size are
shown in Fig.3 The study by scanning electron microscopy was
revealed spherical particles (Fig. 4 [10] among fragments of
destruction. These spherical particles are composed of iron oxide
according to microprobe spectrum analysis, the structure they are
similar to the aerosol particles. Among the fragments of destruction
have been found yet amorphous particles and fragments with signs
of plastic deformation, while the plastic deformation isn't peculiar
for synthetic mineral alloys[11-12].

Research by rate 2800-3000 m/s indicated that for these materials is
typical ultrafine grinding and changing the crystal structure defects,
aerosol formation, amorphization, and beginning mechanism of the
plastic deformation.

A Kkinetic threat impacting ceramic armor is deformed and the
kinetic energy dissipated by inelastic deformation of the armor
through a combination of a pulverization energy mechanism and a
fracture energy mechanism. In the fracture energy mechanism,
kinetic energy is absorbed by the plate from synthetic mineral



alloys, distributed throughout the plate and subsequently expended
by the shattering of the plate itself along many radial and
circumferential cracks. In the moment of impact in structure of
materials as synthetic mineral alloys can be local heating as one of
stage of absorbed kinetic energy.

'

50.0um

Fig. 4. Spherical fragments after shock wave action

These results characterize synthetic mineral alloys as material with
a good capacity for energy dissipation. In the process of a high
velocity impact on synthetic mineral alloys, the kinetic energy is
transformed into the wave energy, which is proof that structure of
synthetic mineral alloys kinetic energy dissipated experiencing
multiple conversions with transformation of structure.

The present results prove that synthetic mineral alloys relates to the
field of bomb resistante and specifically to methods and articles for
protecting an object from kinetic threats.

Although the material has been described in conjunction with
specific embodiments, it is evident that many alternatives,
modifications and variations thereof will be apparent to those
skilled in the art.
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