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PROFESSIONAL AND THEORETICAL GEOLOGY: (GEO)ETHICAL PROBLEMS

Ivan Zagorchev

Geological Institute, Bulgarian Academy of Sciences; zagor@geology.bas.bg

ABSTRACT

Professional geology is based upon scientific and/or applied studies implementing objective field observations, measurements and sampling combined with laboratory
studies with all required modern tools and techniques. Results obtained are interpreted within the limitations imposed by lack of sufficient data (e.g., lack of good
outcrops; impossibility to reach deeper Earth levels; imperfectness of the fossil record; overprint of thermal events effacing older isotopic evidence, etc.), and by flaws
of the scientific theory. The theoretical geology derives basic geologic theories from the wealth of centennial professional observations. Both professional and
theoretical geology require an objective description of the facts observed. All requirements in respect of the ethical attitude towards Nature, society, the customer,
colleagues and predecessors should be respected, too. On the way of establishment of ethical relations between Nature and Society, a new science, - geoethics, - is
being developed. It is aiming at a sustainable development of society in harmony with the natural environment.

INTRODUCTION

Professional geology is based upon scientific and/or applied
research applying objective field observations, measurements
and sampling, and complemented with laboratory studies
performed with modern tools and technologies. Results
obtained are interpreted within the limitations imposed by
objective difficulties and imperfectness (e.g., lack of sufficient
and good outcrops; impossibility for direct observation of
deeper parts of the Earth's crust and mantle; imperfectness
and gaps in the fossil record; superposition of thermal events
that efface older isotopic evidence, etc.) as well as by flaws of
the scientific theory. Fast developments of micro-palaeon-
tology, of precise and fast analytical techniques and modern
computer technologies led to intensive development of both
professional and theoretical geology. Geologists are now
armed with such tools that allow for a far more confident
determination of deep structures and processes, inclusive at
greater depths in crust and mantle, in continental and oceanic
environments.

Theoretical geology derives basic geologic theories and
hypotheses from the wealth of precise professional research as
well as from the fundamental sciences as physics and
chemistry. Experimental studies (experimental mineralogy,
experimental  petrology, experimental tectonics and
tectonophysics) are of utmost importance. They allow for
modeling of processes taking place in environments that
cannot be reached for direct observation. Availability of leading
hypotheses and models has always played a stimulating role
for the development of professional geology. On the other
hand, conscious or unconscious desire to explain all facts
observed within the rules of the dominant paradigm often leads
to scientific fraud with all possible harmful consequences for
science and practice (Hsu, 1997; Zagorchev, 2001). The best
traditions of professional geology with their thorough field and
laboratory studies are often being replaced by a superficial
overview of local and regional geology with modeling of
structure and evolution based on the templates of modern
geodynamic hypotheses. Such practices are not consistent

with the requirements for good scientific practice established
by the American and European scientific bodies, and reco-
mmended by the European Science Foundation (ESF, 2000).

PROFESSIONAL ETHICS
OF THE GEOLOGIST

SUBJECT OF STUDY

SOCIAL RELATIONS

environment I’T
ECOETHICS 7 g
colleagues an
geological | (f::;;gft,c;’;? i 5355%/}%3'
heritage
employer

GEOETHICS s.s.|

subsurface
resources

(customer)

Figure 1. Professional ethics relations
PROFESSIONAL ETHICS

Ethics of the geological studies is based upon the attitude
of the researcher towards the research object, the customer,
colleagues and society (3aropyes, 2001a). In the geologic and
mining practice, these are the interrelations with: 1/ the
environment; 2/ subsurface resources; 3/ geological heritage;
4/ the customer /Bb3noxutens’/ of the studies; 5/ society; 6/
colleagues of the professional community.

Ethical attitude towards the environment, subsurface
resources and geological heritage means that both the
geologic research and prospection, and the activities issued
from their results (mining, etc.) should conform to the
maximum to the requirements for protection of the environment
and economic exploitation of the resources in view of the
sustainable development of the nation and mankind. These
problems are the subject of new scientific branches as
"ecoethics" and "geoethics". They are obviously interwoven
and interdependent both in respect of basic principles, and of
the problems they are sought to solve with similar or even,
identical methods.
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view of the sustainable development of the nation and
mankind. These problems are the subject of new scientific
branches as "ecoethics" and "geoethics". They are obviously
interwoven and interdependent both in respect of basic
principles, and of the problems they are sought to solve with
similar or even, identical methods.

The relations between the researcher (contractor) and the
employer (customer) within each geologic study are based
both on the law (the conditions of the bid, the contract) and on
ethics. The ethical norms are contained in the ethical codes
that exist in all big professional organizations and institutions
of geologists, geophysicists and mining engineers. Between
the basic obligations and duties of the researcher (contractor)
we can mention (e.g., 3aropues, 2001a): frank presentation of
own possibilities at the concourse (bidding phase) for a given
study; a full information about all previous research on the
object of study; informing the customer about all geologic
(field and laboratory) activities necessary for performing a
high-quality study, and about their price(s) as well as about the
best professionals in the given areas; performance of the
studies at the best professional level; preservation of the
business secrets pertaining to the study results their
publication being possible only under the clauses of the
contract or with the explicit consent of the client; full
information to the client about all possibilities deriving from the
study results, about eventual following expenses needed,
consequences for the environment, license regimes existing,
etc.

The ethical interrelations with the colleagues of the
professional community imply (3aropues, 2001a): participation
in concourses, bids etc. for performance of a professional
study at an equal base and without use of illegal and/or
immoral means; preservation of professional and/or personal
secrets of colleagues or the employer (client); abstaining from
every form of illegal use of results obtained by others for
personal material or moral gains; objective attitude towards all
previous results that are of importance for solving the current
research problem that are obtained by other (including
deceased) colleagues; avoiding misuse of administrative
position for to obtain illegally any gains; objective evaluation
when reviewing results of others, with taking into account all
positive and negative sides (3aropues, 2001b), and giving an
objective final evaluation based on the appropriate criteria for
the given kind of report (publication, etc.). The importance of
each of the elements listed is self-evident. It should be noted
also that the objective evaluation of the results obtained by
other colleagues is also an element of ethical attitude towards
the whole society as far as each unjustly high or low
evaluation may result not only in material harm but also
contribute to the demoralization of society in introducing the
conviction that success is reached with personal relations,
protection and bribes rather than with talent and labor.

PROFESSIONAL ETHICS, GEOETHICS AND ECOETHICS

The term "geoethics" has been formulated in different
meanings in the literature published. Some researchers
identify it with "geographic ethics" thus implying a subject as
wide as geography itself: including in it also ecoethics, animal

ethics, ethics of the development, professional and science
ethics applied to geography, etc. An even wider definition
should include all scientific and applied activities relative to the
Earth sciences. In such a wide sense the term "geoethics" is
used by many participants in international symposia.

Geoethics is formulated (Nemec, Nemcova, 2001) in a
much narrower sense as a science that studies the moral
aspects of the relations between man and the mineral
resources, and develops the moral standards for activities in
the domains of geology, mining, and energy resources. The
theoretical aspects include definitions of geoethics,
philosophical aspects, interrelations with other Earth sciences
and with applied ethics. Practical aspects include the
elaboration of geoethical codes, mechanisms for introducing a
geoethical behavior, corresponding attitude in decision-
making, some specific social and pedagogical problems, etc.
According to this author (3aropuyes, 2001a), geoethics in such
a narrow sense is also a part (Figure 1) of the professional
ethics of the geologist (geoscientist) because embracing
important problems of interrelations between the geologist and
mankind with the solid Earth and all its resources, as well as
with the geological heritage.

Ecoethics considers the role of mankind in the natural
ecosphere, with emphasis on our dependence on the
environment, the increasing role of mankind for the
deterioration of its parameters, and the consequences for our
and future generations and even, for the whole Life on the
Earth.

Ecoethics deals with all aspects of atmosphere and
hydrosphere pollution with nocive gases, insecticides,
pesticides, artificial fertilizers; the climate changes due to the
"greenhouse effect"; the destruction of the ozone layer;
destruction of genofunds and of biological diversity; soil
deterioration and destruction, etc. Ecoethics is directly linked
to such social problems as the contrast between rich and poor;
the fight for a healthy environment and normal life conditions
for the underdeveloped countries and for the society layers in
unequal position; problems of war and peace; and most of all,
the problems of the sustainable development of mankind with
preservation and (within the possible), amelioration of the
global resources.

ETHICAL CONFLICTS

One of the basic ethical problems is the conflict of interest.
The variety of relations between the Earth and mankind as
well as between people and their social groups creates many
conflict situations many of them not solvable with laws and
ethic codes. Here come the problems of personal ethics and
moral integrity, and for the priority of one moral norm to the
other(s).

In the sphere of professional relations such conflicts arise
in cases of scientific and professional misconduct. Which
moral norm has the priority? — dedication to science and truth
or collegial relations, friendship or group or individual interest?
Is whistleblowing and disclosure of misconduct (as falsification
and fabrication of data; omission or theft of data and ideas of
others; giving of degrees and titles for minor or non-existing
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merits) conforming to ethic norms or collegial and friendly
relations are obliging us to close the eyes and to remain
indifferent to such phenomena? Should we follow our personal
interests and keep our tranquility in neglecting the interest of
society?

These problems are not less acute when considering the
relations of the geologist with his client. In the ideal case,
there is a self-identification of the researcher with his client,
i.e., the geologist makes everything possible to obtain the
maximum of result performing all methodically necessary field
and laboratory studies for to solve the problems. Then, the
researcher meets limitations imposed by the financial and
logistic means at hand, and by the deadlines. His personal
training and talents are also crucial. The necessity to
compromise is evident, the problem is where to set the
boundary of the necessary compromise, and from which point
onwards the employer or client should be frankly informed
about the necessity of additional analyses, expenses, experts,
etc.

The most serious conflicts have a strictly geoethical
character. Prospection and exploitation of minerals seriously
harms Nature. The soil layer is being destroyed; the
ecosystem is damaged and polluted. The interest both of the
geologist and of the client is directed to the discovery and
maximum extraction, hence profit, of the precious mineral(s),
involving minimum of expense. The needs to preserve the
environment and the Earth's resources requires every
prospection to be made in such a manner that to bring
minimum of harm and damage (pollution, landscape
deterioration, destruction of natural monuments and sites of
interest, etc.) and to preserve for future prospection and
exploitation the reserves judged to be not of interest for the
moment. Both the prospection and the following mining
activities should enable a subsequent rehabilitation of the
terrains as well as the preservation (in museums or in situ) of
important specimens, and even, of whole sectors of a given
deposit (irrespectively whether it is a ore deposit, of decorative
stone of non-metal deposits, or a site containing interesting
minerals or fossils) that represent an element of the geological
heritage.

The ethical attitude towards the environment is also an
element of ethical behavior in respect to Society. The
sustainable development means to create and firmly establish
such social consciousness that puts the interests of Society
and the future of mankind above any egotistical personal,
corporative or national interests, for a maximum preservation
of the natural resources of the planet Earth — our unique
common home.

ETHICS AND EDUCATION

The question whether scientific and professional ethics
should be taught in the universities is subject of a broad
discussion in discussion groups and science ethics networks.
Both supporters and opponents of the idea have serious
arguments. The following conclusions can be drawn from the
discussions published.

1. Disturbing cases of violation of the ethical principles have
been recorded. The most drastic cases are related to scientific
fraud and falsifications that are threatening the health of
thousands of people. Besides that, scientific and/or
professional misconduct in wider although not so sensitive
spheres is undermining the authority of science, scientists and
professionals in society.

2. It is of primeval necessity to create, accept and introduce
national codes of science and professional ethics. Parallel to
this, mechanisms should be established for to control the
application of the rules accepted by all members of the
professional community.

3. With the introduction of national ethical codes,
systematic efforts should be made for to indoctrinate the
whole scientific and professional community with the norms of
ethical conduct and good scientific practice.

4. A basic role in education is played by the good examples
of correct scientific and professional conduct by known
scientists and lecturers. The good style of lecturing in all
domains should include a high professionalism; ethical
behavior to nature, the research object, the employer/client,
the geological heritage and the colleagues and their
contributions to science and practice. The young colleagues
should receive attention and regard as well as a just
evaluation of their achievements. In the same time, all kinds of
misconduct by graduate and Ph. D. students should find a fast
and just sanction.

5. "Training must also inculcate the core ethical standards
and norms of science, as well as principles of best scientific
practice" (ESF, 2000). The university curricula should include
also studying the basics of science and professional ethics
and the corresponding ethical codes.

REFERENCES

Berger, A. R,, Elliot, D. C., Hankel, R. C., Tippet, C. R. 1995.
Planning and Managing: The Essential Role of the
Geosciences. COGEOENVIRONMENT and CANQUA, 12
Pp.

ESF. 2000. Good scientific practice in research and
scholarship. INTERNET publication.

Ethics in Science and Scholarship: the Toronto Resolution. —
INTERNET Publication.

Fyfe, W. S., Caldwell, W. G. E. 1996. Earth sciences and
global development - an IUGS perspective. - Episodes, 19,
182, 21-23.

Hsu, K. J. 1997. A reform in earth science education after a
revolution in earth science. — Episodes, 20, 3, 151-157.
Moores, E. M. 1997. Geology and Culture: A Call for Action. -

GSA Today, 7, 1, 7-11.

Nemec, V., Nemcova, L. 2001. Geoethics as a new discipline
for sustainable use of mineral resources. INTERNET pub-
lication.

Zagorchev, |. 2001. Geotectonic hypotheses as scientific fraud
stimuli. - Mining Pribram Symposium, Abstract Volume
(also as INTERNET publication).

3aropueB, M. 2001a. lpuHUMNM Ha reonoxkata €TuKa.
Mutto deno u eeonoaus, Ne 4; 36-38.

3aropuyes, /B. 2001b. ETuka Ha HayyHaTa nybnmkauus B npu-
pOAHWUTE Hayku. - CnucaHue Ha bAH, 4-6; 57-63.

ANNUAL of University of Mining and Geology “St. Ivan Rilski’, vol. 46(2003), part IV, HUMANITARIAN AND ECONOMIC SCIENCES

7



50 Years University of Mining and geology “St. Ivan Rilski”
Annual, vol. 46, part IV, Humanitarian and Economic Sciences, Sofia, 2003, pp.13-15

GEOLOGY IN AN ANTHROPOECOLOGICAL CONTEXT

Athanas Stamatov

University of Mining and Geology “St. Ivan Rilski”, 1700 Sofia, Bulgaria,
e-mail: at_stamatov@abv.bg

ABSTARCT

The text of the scientific contribution is an attempt for summarizing a situation of issue, which has been standing in front of geology for the last three decades. The
methodological framework is explicated, in the parameters of which geology is searching decisions for the issues claimed by recent scientific knowledge and practice.
Possible productive decisions are searched in direction of ecologizatiion, and therefore accelerated theoretic development, demanded by geology today.

Estimations, provided by the most outstanding
methodologists of science about cognitive concept in geology
have amazingly been coinciding for the last three decades. For
that period of time, by means of methods-intermediators
shared by other fields of science (physics, chemistry, biology
etc.) geology has accumulated an impressive massive of
empirical knowledge. At present that methods are applied for
realizing more than 80% of its epistemological potential, which
on its own behalf supports tendencies for “subdividing” among
its derivative and interdisciplinary branches as geophysics,
geochemistry etc. More and more often that makes us think
about geology not as a homogeneous science but rather as
system of scientific branches. Domination of above segmenting
processes is explained by the visible retardation of geology
from other sciences in the process of theoretic development, in
spite of emphatically comprehensive character of knowledge,
which it deals. Professionals claim that recently functioning in
geology paradigm belongs to the 19t century, and the most
pessimistically inclined people compare it to physics before
Newton. An eloguent example supporting the above
statements is the discussion about issue of time in geology,
which refer to the seventies of the past century. That issue
most often stands in front of geochronology, historic geology
and stratigraphy, usually, when lithological and paleontological
rock properties are being analyzed and interpretations of time
resemble to Newton physics. If level of theoretic development
in geology is compared to other sciences, it retards with nearly
20 years from geography, 50 years from biology and in its
cognitive situation it is similar to archaeology. Reasons for slow
process of theoretic development in geology are various, both
of empirical and theoretic nature. Let us draw the attention on
the most often mentioned ones!

In geology, there is no concept for “scientific fact”, which
brings us to the conclusion that on one hand the fundamental
facts are an immense quantity, and on the other hand a very
precise selective attitude towards them is needed to determine
those to be the basis of theoretical development. For each
science one of the compulsory steps toward theoretical

development is inventory list of registered statistical
dependencies. However, in geology there is no statistical arch,
as in many of the cases for both observation and experiment
as a method, there is neither recoverability nor inter-
subjectivity. Applying of experimental methods into geology is
rather limited, as there is no theory of similarity, developed
purposefully for the geologic experiment. The theory of
similarity is the one used in physics. Similarly to chemistry,
geology suffers the same difficulties due to the fact that
experimental data and dependencies specified for negligible
quantity of substance are adapted and transferred for large
geologic forms. Systematic properties of the object go into the
“game” and linear equations from the theory of similarity
become almost non-applicable. Experiments are often not
directed to search of dependencies in behaviour of substance
in the geological process, but to recovery of peculiarities of a
specific geologic object, which gives an illustrative meaning to
the experiment etc. Up to now, mineralogy occupies the
leading position in theoretic development of geologic
knowledge for a number of reasons, not the last of which is
precise observation and instrumental investigation of crystals.
There are researchers, who make the uniqueness of geologic
objects absolute and believe that only their individual
investigation and description is possible. That involves
idiographism.  Thought constructions in geology, which
correspond to strict requirements for a theory are very few, in
spite of the abundance of global concepts - for the last two
hundred years they are more than hundreds together with their
versions. Special attention should be paid to cognitive
functions of classifications. For geology they are the same that
equations are for physics and professionals believe that the
moment has come for transforming from an instrument for pure
empirical investigations into a portion of theoretical apparatus
in geology. The issue of concepts and terminological systems
applied is nor satisfactorily resolved. V. J. Zabrodin denotes
the language of geology as “soft” and the synonymy, polysemy
and homonymy are widely applied. (Zabrodin, 1985). For that
reason, numbers of outstanding scientists in the field of
geology have to incorporate vocabularies in their principal
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essays. That issue relates to the extensive development of
specific editions of encyclopedic-regulative type about
“language” of geology. Here, | dare ask a provocative question
- whether some of the disadvantages under certain
precondiions will become hidden advantage, which is a
prerequisite for the theoretical development of geological
knowledge?

The most up-to-date issue of our time, which is directly
projected on cognitive situation in geology is the environmental
one, and in the focus of their general interest is the impact of
anthropogenic factors. Principal features of geological picture
exert certain changes under the effect of anthropogenic
factors. Even new scientific trends originate — for example
“anthropogenic landscaping”.

How does ecology refer to those changes? The statement
that it originated as a science of biospherical cycle is ordinary
(E. Hekel). If dealings with autoecology, synecology,
paleocology, evolution ecology, dynamics of populations etc.
belong to the boundaries of ranges of biological, but applied
ecology approaches to it differently. The first to specialize in
studying the role of human in the biospherical cycle are the
French School of “geography of man” and the Chicago Social
School of “ecology of man” (social ecology). They derive
important scientific results at the end of the 2oties, and in the
middle of the century the concept that “ecology of human’
9applied ecology) has the subject of interactions between
humans and environment is generally accepted (Man’s role...,
1956). In his attempts to divide the interaction between human
and nature into periods, M. F. Green speaks about a stage of
passive adapting, stage of active use of natural resources,
stage of transformation and global reconstruction. In the last
stage mankind has to recreate the biospherical equilibrium — a
precondition for its own existence, which has already
transformed the ecological crisis into a global one for the
20tieth century. Today the anthropogenic monitoring is a
normal practice not only in industrially developed countries.
“Technogeneous” factors of the crisis are in the centre of
ecological interest. In their functions the natural sciences are
crucified between nature and economic activity of society.
Turned to nature they have to speak in a “biotic” language,
turned to industry — in “abiotic” one. That condition directly
resulted from the following tendency - reasons for the crisis to
be reduced to dividing the ecosystems and their fragmentary
interpreting and exploitation in industrial scale. There is no
doubt, that whether in a comprehended manner or not,
important portion of ecosystems are laid down in scientific
research itself and in the implementation of scientific product in
practice. Usually, that is the result from asynchronous
development of separate scientific trends. Outstanding ideas
are being developed Bto their applied version and put into
practice, while means for neutralizing the undesired by-product
effects are in the “powers” o another science, which is
retarding in that point of development. B. Commoner gives the
example with chemists, who synthesize intensively the
branched chains of detergents, while at that moment the
biochemists do not have a decision for their extreme resistance
in the eco-systems (Commoner, 1972). That situation itself
involves the requirement that scientific findings have to be
assessed not only froma point of view of their interventing
functions into nature but also from a point of view of suggested
environemntal alternatives. To the term ’“nature-use”, which
was put into circulation in the 70ties, and adjective “friendly to

the environment” was added. The ambition for friendliness to
the environment (biospherization) of technological contact with
nature gradually comprised the sphere of scientific research,
education and to different extents the human sense. The
economical point of view as a point, possible from each human
activity also metamorphosed in the direction of friendliness to
the environment. The “environmental economy” appeared
(Henning, 1974; Kula, 1992), which affords an advantage to
environmental advisability icompared to pure economic
efficiency, and the concept that we all dwell a common home
(oikos) gave birth to the oikonomia (Hessel, 1999).
Methodologists recommended that synthetic style of thinking
should be applied, in priority, to the scientific research and
based on an integration of sciences, optimally applicable to
accept integrative functions not only within the range of natural
sciences but also in social sciences. The question, whether
ecology is able to solve that task alone puts it at a cross-point.
Being a young science, its attempts to resolve issues alone
bear the risk of nature-philosophic speculations and conflict of
interests between it and other scientific directions. At this stage
its applying to a universal general scientific approach of
regulating functions for development of scientific knowledge
seams more productive.

Man authors declare that status of geologic-geographic
knowledge is extremely enhanced. As a tradition geography
studies the biosphere applying a comprehensive approach
haing in mind the natural conditions for recreating activities of
mankind. With this function it occupies the central position
between the so-called natural and social sciences. The subject
of geography covers significant portion of exogenic processes,
corresponding to conditions of existence of mankind, however
endogenic processes as magmatism, metamorphism,
tectogenesis, geomorphogenesis etc. stay outside. In the
direction of natural sciences the closest position to physical
geography is occupied by geology. It is logically to pose the
question — isn't this a chance of “Cinderella” to become a
‘princess’, or as it was formulated above - whether
established conceptual disadvantages of geology would prove
to be its hidden advantages? It does not have a fragment of
the whole. but a specific in its completeness subject of study —
the material-energy system of “the Earth” and development of
lithosphere in its interaction with hydrosphere, atmosphere and
upper mantle. Its subject of study genetically focuses into the
common points between different parts of natural sciences of
one side, and between natural and social sciences on the other
side (geology of the Quaternary). As a result, geologists from
the most developed industrial countries, consider as especially
prosperous the investigations directed to interaction of
geological processes and anthropogenic processes (Watrina,
Bottino, Morisawa, 1975). In its unity the gnetic and systematic
approach provide a synthetic style of thinking, and the
experience of geology in its aplication is extremely wide. It has
even maintained the romantic “habit” to keep its subject for
observation, if possible. Those are the reasons, which gave
birth to the expectation for a forthcoming ecologically initiated
growth of geological knowledge, growth suggesting a new type
of conceptualization in geology as a science. The
environmental issue is not only an ontologic reason, but also a
epistemologic framework, where that growth is possible.
Ecologization of geological knowledge would rather be limited
to its content upgrading on the account on axiomatic
categories or categories from other fields of knowledge
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‘loaded” with new specific for geology meaning and
significance. It is expected to provoke purposeful changes in
the structure of scientific knowledge, to change the rates of
their growth. Thus an immense conceptualization has the
chance to overcome centrifugal processes in geological
knowledge and make it more human. (Elliot, 1993).

As a conclusion — ecologization of professional thinking
and behaviour is the major tendency, claimed for geology as a
science, necessity of accelerated theoretical development and
individual conceptualization. Resolving of that issues would
bring us before a qualitatively new system of geologic
knowledge.
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ABSTRACT

The article considers topical issues, discussed in relation to the widespread problem areas of globalisation and sustainable development. The author divides the
paper into several thematic parts.

The introduction makes a general review of and criticises the phrasing ‘sustainable development’. Examples of ‘clientelism’ are supplied, as practised by scientists
orbiting around several Ministries, facilitated by shortcomings in the legal and regulatory framework.

In the closing parts of the publication the author presents the results of his aerospace photo deciphering (made 30 years ago), which today support the search for oil
and gas in the shelf and in southern Bulgaria.

As a final part some conclusions are drawn and some recommendations , the most important being the formulation of the term ‘sustaiinable development’ on a local
scale; this is a balanced approach in estimating the interaction between the ecodynamics of the environment with the technosphere, economy and society in a given
region, country or district.

INTRODUCTION On Clientelism in the Bulgarian Ecological Practices
Until recently most Bulgarian soil scientists estimated land
values based on purely soil, climatic and geomorphological
characteristics. The fact that in the Bulgarian lands (as are
those on the entire Balkan Peninsula, the Carpathian
Mountains and the Alps) there are some zones of obvious
pollution by geonoxes (poisonous substances of geological

There is a very wise Spanish proverb; ‘What healed Sancho,
made Domingo ill.” Today the truth about sustainable
development is exactly this: for some peoples it mmeans
attainment of a perfectly organised ecologically, socially and
economically balancedl life; for other countries (the poor,
developing And those in transition) sustainability is a balance - . .
between hunger and relatively normal human existence. The pr|g|n) was totally |gnored. A deplorable outcome of this
great scientist and public figure, former General Director of ignorance is the series of legal and regulatory documents

UNESCO Federico mayor (2000) stresses the burden of this where this natural phenomgnon is not only ignoreq but even
problem: “Globalisation subjects societies to an implacable the zones of natural pollution are added to the microregions

logic of desintegration..., tuming its back to equality and with technogenic pollution. .It trned out that in this important
solidarity.” If we recolléct the formulation of the term economic sector a lot of ISSUeS have beeq predetermmgd
‘sustainable development” (BriuaHakos, 2000) from Rio de without the competent standpoints of geologists. Today it is

Janeiro we will notice that the stress is laid upon the balanced already clear that this has not been caused by accident or

st n e s of s on ot ey 0TS OIS DL 2 e e
should serve to satisfy human needs, but on the other — they P 9 9 :

should ensure sufficient reserves for the normal existence of the distant goal this day (and also in future) to spend the funds

future generations. Regrettably, the globalised world nowadays allocated for environmental recovery on the absurdity of

is not planned this way. Moreover, we have to underline the ztctl?];mtmt% ciﬁer;dns thﬁ”gﬂgigg:g;:, "I)'ﬂlelzl:;ttlao?éan:zli)f rzc?iz?]fisttso
fact that these issues are pressing more than ever in earth P ' ’

. I agronomists and others are a typical example of Brancaleone’s
sciences. For geology, the mining industry and ecology . . , R
sustainable development is highly likely to follow this plan. But army from the M|ddle.Ages (as seen In the fim with Vitorio
there are some of the applied earth sciences where Gasman). Then the k’?'ghts on their way .t(? set the Holy Lands
sustainability of some sort can hardly be motivated. Let us free actually brought innumerable calamities to the European

consider agriculture which can be sustainable in a given peoples (and it is (.axactly.European. begause today the
natural region for a season or two, but then fall into an Eurobureaucrats are in continental unity with our doemstic

; . . . science speculators who ‘implement’ ecological subsidies).
apparent imbalance. It is not by accident that French scientists The allusion to Brancaleone’s armv would be incomplete if we
are already prepared to discuss the prospects not of y P

; ‘ | ; do not recollect also Andersen’s tale of the tailors who brought
sustainable, but of reasonable farming. a whole nation to exclaim: “The king is naked!”, but who duly

In this interdisciplinary anallysis of ours we shall allow disappeared from the stage of cheating. We must even now be
ourselves to touch upon some pressing moral and ethical convinced that the authors of the concept of the ‘totally
issues in the fields of geology, geoecology and agroecology. polluted’ Bulgarian soils will vanish into thin air even in the

initial stages of a Programme for Revision of the Qualities
of our Lands. It is absurd that to this very day they enjoy
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institutional  support, stimulating their pseudoecological
activities and the conservatism of the legal and regulatory
framework.

The Management and Use of Farming Lands (MUFL) Act
was created by a group of economists, geodesists and soil
scientists with the assistance of legal advisors of the then (in
19991) Ministry of Agriculture and Food-Processing. A great
Act, with great amendments and supplement thereafterl A
significant fact is important in this case: Art. 10, Para.10 which
reads: “The lands in the ecologically polluted regions shall be
returned to the owners and the costs for their ecological
recovery shall be borne by the state. The Council of Ministers
shall specify the ecologically polluted farming lands and the
legal order and methods of their ecological recovery.” Not a
word on the existence of regions with natural
(geochemical) anomalies, extremely saturated with geo-
noxes, negatively influencing the ecological status of the
soils and thence - of the biocenoses. The next step was
bravely made by soil specialists. They compiled (based only on
their digitalised maps, without geological and geoecological
information!) a list of the lands polluted as a result of industrial
activiites. This list included all natural anomalies with heavy
metals. In 1993 the Council of Ministers incorporated the list in
a special decree of the Council of Ministers (Fig.1).The
geological circles reacted to this incorrect incororation of
natural anomalies within technogenic ones. The efforts for
cancellation of this list are still going on, but someone is
interested that the ‘grey’ (pseudoscientific) economy should
receive great amounts for the cleaning of polluted lands, but
actually for imitation cleaning of uncleanable, naturally polluted
lands as well. This, in fact, is clientelism in action.

In Bulgarian Geological Circles Disloyalty and
Clientelism are of ‘Ancient Accumulation’

This typically tectonic term very aptly describes these social
and political phenomena among our professional circles. Let us
recollect the decades of fights among the various tectonic
schools, the dishonourale ‘games’, played to impose specific
theories, as well as the circles of admirers and semiadmirers-
semicareerists around the leaders with institutionally firm
positions. These conflicts where not unknown in other
branches of geology and mining. Then need we wonder that
soil scientists, agronomists and sylviculturists do not
acknowledge us as authoritative researchers in the various
interdisciplinary branches of earth sciences?

We shall give an example with some of our scientific studies
that have been especially popular and productive 30 years
ago: aerospace photo deciphering.

This activity is now focused in the Institute of Geophysics
and the Institute of Space Research in the bulgarian Academy
of Sciences. But the first aerospace views were received at the
Committee of Geology (CG) at the beginning of the 1980s.
Modern equipment was then imported from Germany for the
deciphering and processing of these photographs. We are
convinced that the deciphering done at the Enterprise for
geophysical research and applied mapping was greatly
contributive to our colleagues work in the oil-prospecting
sphere! The space information fixed on these photographs is
often lost in aerial views and independent (i.e. without
photographing) field-work. But in our opinion of extreme

importance was the information obtained from the satellite
photos of SALUT for the water areas of the Republic of
Bulgaria in the spectral ranges (the so called fifth channel
then), in which the water volume and the morphology of the
shelf clearly stands out.

The author of these lines first deciphered these photographs
(of the water areas). Moreover, then, in 1975-77 we used new
methods for laboratory (secondary) processing of negatives,
slides and positives for multiple improvement of the data-
reading possibilities of the space photographs (1977). In our
paper, later published in the ‘Bulletin of the National
Oceanographic Committee” (1977) at least for the Varna gas-
bearing structure our prognoses were confirmed.

In the year 2000 we with colleagues V. Yanev and Iv.
Bedrinov presented our ocnviction that the diagonal
(northeastern and northwestern) fault structures have
predestined the ways for inclusion of ores and minerals in the
upper parts of the earth’s crust, incl. Carbohydrates. Apart from
this we insist that the conjugated tectonic movements in these
two directions are of very ancient geological accumulation, at
least from the old-Alpian cycle and are probably replicas of
Hercynian and Caledonian structures. The inclusion of
bitumens and gas over them in sediments in the process of
formation and in shallow basins is entirely possible. Some of
these faults ‘come alive’ even now: was the earthquake at one
of the their cross-points in southern Bulgaria, at the Haskovo
villages of Konush and mandra, accidental? We supposed that
the bitumenliths there originate from previous inclusion of
carbohydrates (Aes, begpuHos, [laues, 2000).

| am here permitting myself to propose for publication
(Appendix 2) my deciphering of the space views from SALUT
of the shelf from the beginniing of the 1980s, already textually
presented in the “Bulletin of the Oceanographic Committee”
(2000).

We consider that special attention deserves the Obzor
elliptical structure. It (as well as the other two) is geopo-
sitioned on the photograph. The large diameter of the ellipse
is 25 km, expressed at a depth of appr. 100 m. under water. |
have interpreted the photographs of clearest visibility but
unfortunately south of Nessebar the weather had been cloudy.

The company which have obtained parameters for shelf
prospecting very probably have their own space data for these
structures, but we think that the Bulgarian public should know
that we have long had data on these subjects. Much to our
regret institutional scruples of long-standing and dubious
ethical and national values were the reason that these data
were concealed, along with a number of other valuable
materials, for better, ‘clientelist’ times; these times have now
come! In the bulgarian science too little is known even today
about the information deriving from the shelf studies for many
years by various organisations and institutions.

CONCLUSIONS AN DRECOMMENDATIONS

1. As the new paradigm motto for the world science is:
“Think globally, act locally!” we are obliged to put all efforts to
reach sustainable development in our country in the
prospecting and mining sectors.
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2. We think that local sustainable development can be for-
mulated as a balanced approach in estimating the correlation
between environmental ecodynamics and the technosphere,
economy and society in a given region, country or district.

3. A trend of more massive intervention on the part of
geological and mining circles is imperative in the border areas
of the earth sciences, such as soil science and agroecology,
marine geology and others. It is unwarrantable on the part of
professional associations and societies today not to stimulate
such an initiative!
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THE INFLUENCE OF EARTH’S PROCESSES ON THE POPULATION OF MANKIND

Atanas Vulchanov

Sofia, Mladost 1, Block 97

ABSTRACT

According to the French Laboratory of Anthropology the first man appeared about 8 mil. years ago. About 6 mil. of them covered the Pliocene — a favorable period
for mankind. The following 2 mil. years of the Pleistocene were a heavy trial for man. There were 6 glaciation cycles. The last Wiirm cycle terminated with a cosmic
disaster. Before the disaster, the Moon was a planet. Due to the influence of forces beyond the solar system, the Moon delayed its motion and was captured by the
Earth. This resulted in radical changes of the Earth’s crust, hydrosphere and atmosphere. Volcanic and earthquake centers were globally triggered. Huge tidal
waves with amplitude of hundreds of meters invaded land. The geographic and magnetic poles changed. The population of the planet, about 500 mil. before the
disaster, rapidly decreased. The depopulation continued for about 3000 years to 8600 B. C. — the beginning of the Holocene. This was followed by a gradual revival.
After the invention of metals and the great geographic discoveries, the population was rapidly increasing and today, based on data from 2000, is over 5.5 bill.

Scientists argue how many years ago man appeared. There
is no doubt, however, that hundreds of years ago mankind
survived savagery and started to produce fire, to cook his
food, to bury his deceased, to produce tools combining stone
and wood (axes, spears, arrows with which he did not part -
the first private property), to portray scenes of his live (rock
paintings). According to Christine Cuture of the French
Laboratory of Anthropology, the first man appeared about 8
mil. years ago.

Mankind survived countless local, destructive events of
different origin: earthquakes, volcanism, tsunami, glacial and
dry periods, typhoons and tornadoes, epidemics, meteoritic
impacts, etc. Such events happened and will happen in the
future.

The cyclic changes that inscribe in the gravity harmony of
the solar system are: changes in the eccentricity of the Earth’s
orbit every 90-100 thousand vyears, fluctuations in the
inclination of the rotation axis of the Earth in 41 thousand
years and changes in the equinox every 21-25 thousand
years. The unidirectional action of these factors controls the
most radical changes in the Earth climate. The gradual
character of these changes gives man the chance to survive
through migration and accommodation. There are also vertical
movements of the Earth’s crust that change the relationships
between dry land and water basins (transgressions and
regressions).

Cosmic disasters are those that disturb the gravity harmony
of the solar system and are related to forces beyond its
confines. They create huge stresses in the Earth’s crust,
hydrosphere and atmosphere, trigger globally the earthquake
and volcanic activity, form gigantic high and low tidal waves
with amplitude of hundreds of meters, change the heat
balance, the geographic and magnetic centers, etc. In such
cases the price of survival is on account of huge victims (see
the enclosed graph). The occurrence of coal at all geographic
latitudes, from the Antarctic to Spitzbergen, is a proof for the

gigantic changes that accompanied the geological history of
the Earth.

If we assume that man appeared about 8 mil. years ago,
than he lived 6 mil. years during the Pliocene. This period is
characterized by a relatively calmer environment that was
favorable for population growth.

The next two mil. years were a heavy trial for mankind. This
is the Pleistocene — the glacial period of the Quaternary. Six
glacial periods, separated by relatively worm intervals, have
been recorded. The duration of the last Wirm glacial cycle
was about 80 thousand years. About 18-20 thousand years
ago, the level of the World Ocean dropped down by about
100-120 m. on account of the glaciation. The glaciers drifted
to the 40t parallel and their thickness was over 5-6 km. The
Pleistocene terminated with a cosmic disaster to mankind
between 11653 and 11542 B. C. The impact has been
recorded in different parts of the globe, by different nations
and methods. In Egypt 7 solar cycles each 1460 years long
were registered between 11542 and 1322 B. C. In Assyria 6
lunar cycles each 1805 years long were recorded between
11542 and 712 B. C. The Mais traced 4 cycles between 11653
and 613 B. C., each 2760 years long. In India, the year 11653
B. C. was assumed to mark the beginning of the lunar-solar
cycles. It is not accidental that the memory of mankind,
preserved in the form of Holy Scriptures, myths and legends,
does not extend beyond periods of cosmic disasters. Mankind
had to pass secondary savagery in the struggle for survival.
This is the time when mammoths, hairy rhinoceros, cave lion,
saber-toothed tiger and other mammals extinguished.

According to a hypothesis, the moon was a planet with an
orbit very close to that of the Earth. Under the influence
beyond the solar system, it retarded its motion and was
captured by the Earth while Mercurius and Venus became
planets. This is though to be a probable reason for the cosmic
disaster. In the Holy Scriptures, myths and legends it is said
that before the disaster there was no Moon, i. e. there were no
lunar and solar eclipses. The Egyptians registered 350 solar
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and over 830 lunar eclipses that, if summed up back in time,
will reach the time of the cosmic disaster (11653-11542) when
the Moon was born and the count of lunar-solar cycles began.

The beginning of the Holocene (about 8600 years B. C.)
was marked by a rapid worming of the climate. The glaciers
redraw to the poles. The level of the World Ocean uplifted by
about 100-120 m at 10-12 m per year. Probably this was the
time when the Mediterranean Sea, the Sea of Marmora and
the Black Sea were still separate basins. It is well known that
the Afro-Arabian continent periodically collided with the Euro-
Asian continent. As a result of the clockwise rotation of the
Afro-Arabian continent, the Gibraltar strait closed and the Red
Sea opened. The contact between the Andalusian and Atlas
Mts. was a labile zone. As a result of the high water level, the
ocean invaded the Mediterranean Sea. The higher level of the
Mediterranean Sea opened the Dardanelle. The higher level
of the Sea of Marmora Sea opened the Bosphorus and the
water level of the Black Sea reached that of the World Ocean.
This is a typical “overflow” transgression in contrast to
transgressions related to subsidence of dry land. The elevated
level of the World Ocean by about 100-120 m caused huge
material losses to the population. Cities, settlements, ports,
etc. were covered by seawater. Practically, there were no
human victims due to the slow rise of the World Ocean level.
Some researchers assume that the transgression of the Black
Sea is identical to the flood as described in the Bible in 5600
B. C. The term flood was used for the first time in the Bible
and the process was defined unequivocally. Heavy and long
lasting rains raised the level of the World Ocean by 15 elbows
above dry land with the aim to destroy mankind and the
terrestrial fauna with the exception of those chosen by God.
The enclosed graph shows the population growth according to
the Bible (broken line) and demographic studies (solid line).
According to the Bible, the first man and the terrestrial fauna
were created in one act in 4161 B. C. Until now they did not
evolve, no new species appeared and no existing species
disappeared. The Bible flood in 2505 B. C. was a God
punishment from which only Noah, his suns, daughters in low
and representatives of the terrestrial fauna escaped.

The solid line in the graph portrays a cycle in the population
trend between the cosmic disaster (11653-11542) and the
present 2000-year. According to demographic data, the
population of the Earth before the disaster was about 500 mil.
Later it rapidly decreased. This process continued for 3000
years until 8600 B. C. and reached a minimum of about 8 mil.
at the boundary between the Holocene and the Pleistocene.
This was followed by a gradual revival and at the time of
Jesus Christ the population increased to about 250-300 mil.
After mastering the metals and after the great geographic
discoveries, the increase of population rapidly turned to a line
trending to infinity — to a forthcoming demographic disaster as
a result of the conflict between population and natural
resources which are not unlimited. In order to reach the level
of population before the cosmic disaster (500 mil.), about 10
thousand years were needed while the increment during the
last 500 years is about 5 bill. Now we suffer shortage of
resources. About two thirds of the population of Earth
consumes 2-3 times less resources as compared to the
developed countries. This is inevitably a prerequisite for social
disturbances. A relative balance, however, is not possible
since the increase of population is faster than the increment of

resources. Now, the redoubling of population occurs in much
shorter intervals. Mankind should bring in harmony the growth
of population and of resources to avoid a demographic crisis.

Population 5.5 bill.

Solid line - according to demographic studies;
broken line - according to Bible; 15th century
- beginning of great geographic discoveries;
about 2000 B. C. - discovery of iron.
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One of the most serious problems of mankind next to the
nourishing problem is that of energy supply. Mankind makes
fatal mistakes in the use of energy resources and this may
lead to an ecological catastrophe. For a period of 300-400 mil.
years nature robbed the atmosphere from carbon dioxide and
sulfur compounds and buried them in the Earth crust in the
form of coal, oil and gas. Mankind extracted them for 300-400
years to return them to the atmosphere. The atmosphere will
become the same, as it was 300-400 mill. years ago. Could
man exist in such an environment and particularly after the
mass destruction of woods - the major consumer of carbon
dioxide and supplier of oxygen?
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PE3IOME

[lo6uBbT 1 npepaboTkaTa Ha MUHEpanHUTE CYPOBIHW KaKTO Ha MiaHeTapHO Taka 1 Ha HaLMOHaIHO paBHULLE MPOTAYAT MPU CreuMdUYHI YCIOBUS U MOBULLEH
PUCK, KOETO YEeCTO MOCTaBs MUHHWTE MPEAMPUSTUS B HEPABHOCTONHO KOHKYPEHTHO MOMOXEHWe CpsIMO [pyruTe MKOHOMMYecku cybekTw. 3a ycrosusita Ha
Bbnrapus ca Hanuue YyTexHsBaly OBCTOSTENCTBa, MPOM3TUYALLM OT CeralHOTO CbCTOSHWE Ha npeobnajaBallata 4YacT OT MUHHUTE MPELnpUsTUS,
MaKpOUKOHOMUYECKUATE YCTIOBUS M B YACTHOCT [eiiCTBallaTa 3akoHopaTenHa ypenba. ABTOPLT 3aliuTaBa Mo3WLMsTa, Ye MOBULIABAHE HA MKOHOMMYECKUTE
Bb3MOXHOCTU W MEPCTIEKTUBI HA MMHHUS OTPaChi B CbYeTaHWe C yAOBNETBOPSBaHE Ha PacTsLMTE M3UCKBAHWS 3a OMasBaHe Ha OKONHaTa cpefa e TpyaHo
U3MbNHAMa 3apaya 6e3 noemMaHeTo Ha HaLMOHamNeH aHraXUMEHT 3a YCbBBPLUEHCTBYBAHE Ha YNPABNEHUETO HA TEXHONMOTUYECKUTE BEPUTM “NIPUPOSHN pecypeu-
KpaliHu noTpeGHOCTU”, B KOMTO OTNPaBHa TouKa Ca cnelndnyHUTe 0coBEHOCTI Ha Npexoaa KbM na3apHa UKoHoMMKa. BakHo ycroBue 3a yCnewwHoTo NpoTuyaHe Ha
TO3W MPOLIEC € OTYMTAHe Ha Bpb3kaTa “pUCK - AaHbYHa MOMMTUKA™ M [OKONKO 3aKOHOAATENsT Lie MPEeLeHy, Ye e LenecbobpasHo MUHHUTE MpesnpusTis Aa

nony4at npedepeHLmantm BusHec ycnosua 4pes 06neKYeHN aHbYHN aHTaXMMEHTU.

BBbBEAEHME

MHororoguliHaTa CBETOBHA MpakTMka Mo [o6uB U
npepaboTka Ha MUHEPanHU CYPOBMHM € HacuTeHa C Npumepu
3a BWCOKAaTa YYBCTBUTENHOCT HA MUHHWS OM3HEC KbM
M3MEHEHMSITA KAKTO Ha KayecTBEHO KONMUYECTBEHUTe napa-
METPU Ha 3anacuTe B CbOTBETHUTE Haxoaullia, Taka M Ha
oblKTe ycrosusTa, onpedenswy npasunarta 3a (yHKLmo-
HMpaHe Ha MPOM3BOACTBEHO - MKOHOMMYECKaTa AEAHOCT.
KaTo cneqcTeue Npy MUHHUTE NPeanpUATMS TEKYLLUTE NPOU3-
BOLCTBEHO - UKOHOMUYECKM PesynTaTi ce M3MEHSIT CrpsMO
CPe[HUTE CM CTOMHOCTM B MHOrO MO rofAMa CTeneH
OTKONMKOTO MpW  [pyruTe NPOMULLMEHN [OEHHOCTH, KOEeTo
hopMupa NPeanocTaBKM 3a NO-BUCOKA HECUIYPHOCT B KPaTKo
W cpeaHocpoYeH nepuoa. 3a GusHeca Takasa cpefa He € oT
Hail NoaXomALWMTE W He e YydHO, Ye OLeHKaTa 3a MUHHUTE
NpeanpusTAS B CBETOBHOTO GM3HEC MPOCTPaHCTBO e, Ye Te
M3BBLPLLUBAT BUCOKO PUCKOBA OW3HEC [EMHOCT, OT KOATO
WHBECTUpanuTe B MUHHM 0BEKTM MOXe [a NonyyaT 1 BUCOKU
neyan6u, HO MoXe Aa NOHecaT W Cepyuo3HM 3aryou.

Peakunsita no OTHOLLEHWE Ha Te3n OBEKTUBHU [afeHOCTU
ce NposiBsiBa Ha ABe NepapX1yHM H1Ba. Ha mbpBO MACTO ToBa
ca OTAENHWTE nNPEanpuATAS M PECMEKTUBHO CyDekTuTe,
MMalyY WHBECTULMOHEH WHTEPEC KbM MUHHOTO MPOM3-
BOACTBO. TyK Bb3MOXHOCTUTE U YCUAMSATA Ca HACOYEHW KbM
aHanu3, OLeHKa, MNpOorHo3uWpaHe W MNpOTUBOAEMCTBME Ha
NPUYUHATE, TEHepUpaLLM BUCOKM paBHWLLA Ha pucka U ca
CBbp3aH/ NpeaWMHO C €HOOreHHW 3a HaxoauweTto chak-
Topu. B peanua nybnukaumm [O'Hara,T. A., 1982; Whiliam &
Whitney, 1978], e nocoyeHo, ye ype3 NOAXOAALM MaTeMa-
TUYECKN METOOM, € Bb3MOXHO [a Ce u3rpaxzaT HagexaHu

MOJEnu 3a BIMSHUETO Ha PUCK onpedensiuTe (akTopu B
KOHKPETHM YCrOBWS BbpXY [LajeH yacTeH unu o6obLyasaly
nokasaten OT [EMHOCTTa Ha MWHHOTO MpeanpusTue,
HanpuMep HeTHaTa HacToswwa cTonHOCT(NPV).

HaumonanHata WMKOHOMWKA, T.e. Makpo PaBHWLLETO e
Opyrata cdepa, B KOATO Ce ThPCAT MOAXOMN, Ypes KOUTO
MUHHITE NPEONPUSTUS MO NEKO 1 NMOHACAT NPOSBNEHNATa Ha
pUCKa M PECTIEKTUBHO f1a Ce ChAEeNCTBYBA 3a NOBMLLABAHE Ha
WHBECTULMOHHATA aTPaKTUBHOCT Ha MUHHATa GU3HeC cpefa.
CBeTOBHaTa MpaKTMKa Moka3sa, Ye Mo OTHOLIEHWE Ha Te3u
BbNPOCK B PeAuLa CTpaHu MpoTMdaT ropeun obLiecTBeHn
[ebatv B TbPCEHETO HA OPUTVHAMHI PELLEHNS, NpunaraHu B
Mepuoau ¢ pasninyHa MpOabINKUTENHOCT Ha JelcTaue. Tosa
03HayaBa, 4Ye KaTo MNpaBWUMO B PasBUTUTE B MUHHO,
MONUTUYECKO W MUKOHOMUYECKO OTHOLLEHWE CTpaHM, OTHOCHO
npobriema 3a BMCOKO PUCKOBWA XapakTep Ha MuHHaTa
[eiHocT ce  Tbpeu  obljecTBeHO  pasGupaHe, C
npouaTuyallata oT ToBa Pons W MACTO Ha [bpxasata npu
CMeKYaBaHe Ha HeroBoTO MpOsBIeHIe.

[unarHocTUuMpaHe M OTHOLIEHWE KbM GU3HEC pUCKa Ha
MUHHUTE AeiHOCTY B CBeTa.

B passutuTe CTpaHM OGLYECTBEHOTO OTHOLIEHME W
MPaBUTENCTBEHUTE aHTAXUMEHTU KbM MUHHWS GW3HeC ce
(hopMMpaT B CLOTBETCTBME CbC CTEMEHTA Ha OCb3HaBaHe W
BbafpueMaHe Ha CbLHOCTTa Ha TPU rPYN BLMPOCH:

MbpBaTa e CBbp3aHa C OLeHKaTa 3a PONATa Ha 3anacure ot
MECTHU MUHEpasnHi CypoBUHM B CbOTBETHATa HauMOHamHa
NKOHOMMKA W 33 MACTOTO UM B PETVIOHANHMS U CBETOBHUS
ThPrOBCKI MPOLIEC.
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lMbpeata e cBbp3aHa C OLeHKaTa 3a ponsiTa Ha 3anacute
OT MECTHM MUHEpanH1 CypoBMHW B CbOTBETHATA HaLMOHarHa
MKOHOMWKA W 3@ MSACTOTO UM B PErMOHArHWA W CBETOBHMS
TbProBCKK NpoLeC.

Bropata rpyna ce oTHacs [0 YHUKanHUS XapakTep Ha
MWHHO-[06MBHUTE AEMHOCTH, KOWTO NO CreUMdUYEH HAUMH 1
B pasnuyHa CTeneH ce MposiBABA B KOHKPETHW YCMOBMS
(HaxoauLue unu cTpaxa).

TpeTuaT Kpbr BbMpOCKH TPETWpa edHa OT Hal-ropeLute
npobnematuku OT kpas Ha XX u Havyanoto Ha XXI Bek, a
MMEHHO eko npobnemuTe, KOUTO CbMbLTCTBYBAT MpoLecuTe
Ha npoy4BaHe, Jo6MB W MOTpebneHne Ha orpaHu4YeHnTe U
HEBBL3CTAHOBUMI NPUPOZHM PECYPCU N OPUEHTUPAHETO KbM
ekocbobpasHoTo MM notpebrnenve [B. Benes, (1999)
HaumoHanHM acnekTu Ha ekocbobpasHoTo.... ).

O6LLOTO MeX Iy Tean BbMNPOCH e, Ye TAXHOTO NPOSBNEeHKe 1
B3aMMHa CBbP3aHOCT & 0BeKTUBHaTa cpefa, KoATo reHepupa

BWCOKO  puckosute BusHec ycnoeua 38  MUHHUTE
npeonpuaTua, KOWUTO eKCnoHupaT B CreaHuTe OCHOBHMU
HanpaeneHna:

MuneH puck. MVHHUST PUCK € YHUKaneH no CBosiTa npupoga,
CBbp3aH € C OCHOBHMS ODEKT Ha MUHHWTE [EelHOCTU -
3anacute OT NONe3HUTe 13konaemn. Herosata MHTEH3MBHOCT
W BeNUYNHA 3aBUCAT KaKTO OT MUHHO-TeOnoXKuTe AaneHoCcTu
B KOHKPETHW YyCnoBuA, Taka W OT CTEneHTa Ha TAXHaTa
MPOYYeHOCT. Hanuue ca YyeTupy OCHOBHM KOMMOHEHTH, Ype3
KOMTO TO Ce NpOosiBsBa, a UMEHHO:

PecypcHa komnoHeHma. T e OTpaXeHWe Ha CTeneHTa,
B KOATO (haKTMYeCKUTE 3anack KaTto KONMMYECTBO W KaYecTBO
CbOTBETCTBYBAT Ha NPOEKTHUTE OYaKBaHWS.

Bpeme numumupawa komnoHeHma. CBbp3ea ce C
YAOBMETBOPSABAHE MMM HE Ha Nepuoga, B KOWTO Ce nocturat
MPOEKTHUTE NPON3BOLACTBEHN NOKa3aTENy.

Pasxodu numumupawa KomnoHeHma. B MuHHUTE npea-
MPUATUS TS YECTO UMa CHLLECTBEHO NPOSIBNEHNE NpeaBuA Ha
OVpeKTHaTa BPb3Ka Ha M3MEHEHMSITA B MUHHO-TEONOXKUTE
YCMOBMSI C PaBHWLLETO Ha MPOM3BOACTBEHWUTE Pa3xoau.
Korato, a 3a cbxaneHue TOBa He Ca W3KMIOYEHWS, MUHHO-
rEONOXKUTE  YCMOBMSI €A MO-TEXKM OT  MPOrHO3HUTE,
pasxoguTe YyBCTBUTENTHO HapacTBar.

[Mpodykmosa komnoHeHma. Onpegens ce OT PUTMUY-
HOCTTa, C KOSITO CE MpOW3BEXAa MpOLyKUMS B LOCTaTbYHO
KOMMYeCTBO M ¢ He0bX0ANMOTO Ka4eCTBO, KaTo NpeanocTaBka
3a NpVUXoaw, NOKPUBALLM Pa3nnyH1TE BUAOBE Pa3Xoau.

MasapeH puck. Toin ce copmupa nog BhAWUSHWE Ha [Ba
OCHOBHM (hakTopa:
KayectBoTO  (CTabunHocTTa)
peanu3auus Ha MUHHaTa NPOAYKLMS.
KonebaHneTo Ha LEHMTE Ha MUHHUTE MPOAYKTM Ha
CBETOBHWTE Nasapu M [OKONMKO TO Ce O0TpassBa Ha
BbTPELLHUTE LIEHN..

Ha KOHTpaKTUTE 3a

3a OorpaHn4yaBaHe Ha HeraTMBHOTO BNWAHME Ha Ta3u

KOMMOHEHTa Ha puUCKa B CBETOBHATa MpakTWKa ce npunarar
Cl'leLlI/IdJVILIHVI METOOM Ha KOHTPaKTK M 3acTpaxoBaHE Ha
CAenknre.

lMonumuyecku puck. Tol € pesynTar Ha AWHamukaTa Ha
NONUTMYECKATE CUCTEMU B CBETA W 0CODEHO B pasBuBaLLuTE
Ce M B Npexoj CTpaHW. 3a MoTeHLManHUTe WHBECTUTOPU W
Hal--MankuTe CUMMTOMW 3a MOMUTWYecKka HectabunHocT
[eicTBaT KaTo YepBeH cemadop.

Exonoauyen puck. Toil e pe3ynTaT He Camo Ha CbLUHOCTTA
Ha reonoXKUTE U MUHHWU AEHOCTH, HO W Ha U3KMIoYNTENHaTa
CMOXHOCT 1 BMCOKM M3UCKBAHMS 3a HAJEXOHOCT Ha
CbOPbXEHUsITA, 4Ype3 KOMTO Te Ce peanusupar W. 3a
CbXarneHue Morar fja ce nocoyaT HeMambK Bpoii npumepm 3a
€KO KkaTacTpodu, WHWLMMPaHW B MuHHW obekTn. [a cm
MPUMOMHUM KakBO Ce cnyyn B AsHankonap-Mcnanus, Bas
Mape - PymbHus, Autuk - LBeuus u gpyru.

MocoyeHnte 06eKTMBHM Npobnemu, KOMTO CbMbTCTBYBAT
JEMHOCTTa Ha MWHHUTE NPeanpusiTMS BbB BCAKA efHa
CTpaHa, B MOBEYETO Ciyyan ca Hamepwunu Heobxogumata
obLyecTBeHa OLieHka, KOETO € MOBMUANO NpaBuTencTeaTa B
peauua CTpaHu 4a NpefoCTaBaT B ONPeaeneHn nepuoay unm
cnyyan npedepeHumManti ycnoBmus 3a passuTUe Ha MUHHWTE
JIeHoCTH.

[OuarHocTUumpaHe n OTHOWIEHWE KbM OU3HEC pucka Ha
MWHHUTE BeHOCTH Y Hac.

Ocb3HaBaHeTo B LIMPOK CMUCHLI Ha npobrema puck npu
JEMHOCTTAa Ha MUMHHWTE MpeanpusaTMs W OueHKaTa Ha
HEroBoTO 3HauyeHue 3a OM3HeC pesynTaTute B Tekyw| K
CTpaTerMyecky nopsabk y Hac ca bumm TacHO 06BbP3aHM C
Xapaktepa Ha MOMUTUYECKUTE N UKOHOMUYECKU OTHOLLEHMS.
B 7031 cMucbn moraT ga 6baaT pasrpaHuueHu Tpu nepuoga
- 0o kpas Ha 90 Te roguHu Ha XX BeK, Neprnoda Ha cmsHa Ha
WKOHOMMYECKaTa cucTeMa, B KOWTO mo-ronsmara 4vact oT
MWHHUTE npeanpuaTus 6axa npuBaTU3WpaHn U NpeacTos-
woto 6baeLe.

Kude 6Gsixme Hue? Ako ce abcTpaxupame OT TOAUHUTE
npean BTopaTta CBETOBHA BOWHA, KOraTo MUHHWUTE AEMHOCTU
y Hac ca “Manu MHOro No PasnMyHO MACTO B HaLMOHanHaTa
MKOHOMMKa OTKONKOTO Cera, OTHOLUEHMETO Ha 0BLIECTBOTO U
Ha ObpaBaTa KaTO eauMHCTBEH MKOHOMWYECKM CYDeKT, KbM
PasNNYHUTE U3TOYHULUM HA PUCK M HA TAXHOTO 3HAYeHue 3a
Ou3Hec pesynTaTMTE Ha OTAENHUTE ObPXaBHU MUHHM
npeanpusiTus Belue KaTto KbM Npobnemu, KOMTO ca NPUCHLUM
Ha KanuTanucTuyeckata cuctema. B nutepatypata ot 1031
nepuop KaTeropusita PUCK Ce CBbp3Balle Npeayu BCUYKO C
HelHaTa MMHHA WHTepnpeTauus M TO MPEOAUMHO B EBEH-
TyarnHoTO HenoTBbpXKAaBaHe Ha MPOTHO3WTE 3a 3anacute B
CbOTBETHOTO Haxoguwe. TakbB nogxon Oelle Bb3MOXeH
npeaeus Ha TOBa, Ye (DOPMUPAHMTE OTHOLLEHUS B PamKuTe
Ha CWB, uskniouaxa npobnemu OT nasapeH BUA - LieHUTe
Osixa MOCTOSHHW, @ peanu3auusiTa Ha MPOAyKUMSATa Ha
MWHHUTE NpEeanpuATUS rapaHTMpaHa. B peguua cnyyan
coumarnHuTe MOTVBM MMaxa BOELO 3HayeHne u He belle
3abIMKUTENTHO U3NCKBAHWSTA 3a BICOKA TPY4OBa 3a€TOCT fa
ca B YHWUCOH C HeoOXo@MMOCTTa 3a pacTslla WKOHOMMYecKa
edekTuBHOCT. B TO3M cmucbn e Heobxogumo [na cu
MPUMOMHUM W OH3U, TPYOEH 3@ Bb3NPUEMAHe OT WMKOHOMM-
yeckata forMka Mogxod 3a (DyHKUMOHWMpAHe Ha T.H.
‘NNaHoBO ry6ewy MUHHKU NpeanpUATHA”, KOTO BEPOSITHO
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MOXe [a MPETEHOMpa 3a KNacuyecku MpuUMep B MaHOBO-
aOMWHUCTPATUBHOTO ynpaeneHne. [lo OTHOLWEHMEe Ha
eKonormyeckara CTpaHa Ha pucka He camo B Bbnrapus Ho v
B cBeTa npobrnemute He Osxa ocb3HaTW B Heobxogumara
CTENeH, 1 He Hamupaxa HeobxoaymaTa obLEeCTBEHA OLieHKa.
Kato npumep Moxe fja ce NOCOYM NPOSBLITKANMSAT NOBEYE OT
10 roguHn nepwop npe3 70-te u 80-Te roguHu, korato
exerogHo Hag 1 000 000 t otnagbum ot O® “Pygosem ” ce
3ayctBaxa B peka Appa. M3BogbT, KOMTO Moxe fa ce
HanpaBu e, Ye B Mepuofa Ha LEHTpanuaupaHaTa nnaHoea
MKOHOMMWKA MPOSIBNIEHNETO W Bb3NpUEMAHETO Ha pucka npu
(DYHKUMOHMPAHETO HA MUHHUTE NPESnpUsSTUS € OTpaxeHue
Ha cneunuyiHUTe LIEHHOCTW Ha cUCTEMATa, a YNpaBneHneTo
My Ce peanuaupa C Npou3TUYaLLM OT YCMOBUSITa MEXaHU3MM.

Kude cme ceza? Mpe3 v3aMUHanMTE rOOMHW Ha MpEXop
ybenuTenHo Gelle [OEMOHCTPUPAHO, Ye Npu OMpeaeneHu
oOcTOsATeNncTBa  WMKOHOMMKATA B KMacuyeckn  BuA
JEeMOHCTpUpa “edpekTbT Ha Maxanoto”. Cnen ToTanHata
AbpKaBHa aHraXmpaHOCT HacTbNK NepuogbT Ha BceobLyaTa
AbpxaBHa abaukauus OT CTOMAHCKMS WBOT, KOETO Cce
0Tpa3® HebnaronpuaTHO BbpXY LAMOCTHWS CTaTyCc Ha
MWHHUTE npeanpusTus. Kato pesyntat BCSKO edHo OT
npuBaTM3MpaHUTe (C OTPOMHO 3aKbCHEHWE) NpPeanpUATUS
0CBEH Ye De 13npaBeHo cpelly npobnemute, reHepupaxn ot
nocoyeHuTe No-rope puckoeu chaktopu, Be npuHydeHo Aa
NpeononsBa HeraTuei, KOWTO UMaT creuudnyeH xapakrep.
Cpep TsX Lie NOCOYMM Camo MO-BaKHUTE:

* JENCTBALLMTE KbM MOMEHTA MWHHM MOLLHOCTU Ca
00Bbp3aHu C HaxoamLLa, B HaNpeaHan cTaauii Ha M33emBaHe
Ha 3anacute M HebrnaronpusaTHa CTPYKTypa Ha paskpuTuTe,
MOArOTBEHMTE M U33eMBaHK 3anacy;

* LMpOKa andepeHumaums Ha MWHHUTE
NPeanpuaTAS MO OTHOLIEHWE Ha YCMOBUS U PECYPCEH
noTeHuMan, KOWTO B peguua cryyaw OTCTbMBa Karo
KOMMYECTBO M Ka4eCTBO Ha CPEAHNUTE CBETOBHM YCIIOBUS;

* JENHOCTUTE MO TbpCEHe W NMpPOyyBaHe Ha HOBK
Haxoguwa Ca CUIHO OrpaHUYEHM U Ca HACOYEHWU KbM
HeTpaguLMOHHN 3a CTpaHaTa CypoBUHM.. ;

* pasKbCaHW OpraHM3aLnOHHO CTPYKTYPHW BpPb3KM
Mexgy NpOW3BOACTBEHWTE 3BeHa B OWMBLUMTE  MUMHHO-
oboraTutenHu NpeanpuaTUs;

* uarybeHn nasapu (B T.M. M BbTPELHM), WM

OfpaHM4YEHM  Bb3MOXHOCTW 3@  peanusauus  Ha
NPOW3BEXOAHUTE KOHLIEHTPaTH;

* HacnemeHn  (BMHAHCOBM  3afbMKEHUS]  KbM
ObpXaBaTa, 3agb/DKEHUs KbM  OWBLUIM  CIyXuTENM Ha

ObPXaBHUTE MWHHW NPEAnpUsiTAS, CbrmacHo 41.200 om
Kodekca Ha mpyda v 3agbikeHus 3a NUKBUAMPAHE Ha
Cmapume eKono2u4yHU 3aMbpCABaHUS;

* CMOXHU coumanHu npobrnemn B PErvoHuTe ¢
noaYepTaH MUHEH NMOMUHBK B BMWU3KOTO MMHANO U MbITHOTO
(hMacko Ha pasnMYHUTEe Mporpamu 3a OCUrypsiBaHE Ha
anTepHaTiBHa 3aeTOCT;

* 3aKoHoZaTenHa MonuTUKa ClpsIMO MUHHUS BU3HeC
B TM. B obnactta Ha [aHbYHUTE U KOHLIECHMOHHWTE
3a[IbIKEHNS, KOSITO OMpedeneHo He MOoXe ca Ce onpeaent
KaTo HaCbPUMTENHa;

*

HUCKa CTeneH Ha pa3BUTNE Ha KanuTanoBUA nasap
Yy Hac ¥ U3KNKYUTENHO NpeanasnuMeo noBeaeHue OT CTpaHa
Ha KpegutuMpawiuMte WHCTUTYUUK CNpsaMO  NPOMULLIIEHO
WHBECTULMOHHU KpeauTu.

He Ha nocnemHo MmscTo TpsibBa ga otbenexum, ye 3a
CbXaneHue pegMua knacauuu noctasT bwnrapus B
PUCKOBUTE 3@ MHBECTUpaHe CTpaHW, T.e. NONUTMYECKaTa
KOMMOHEHTa Ha pucka Npu GbrrapckuTe MUHHU NPeANPUSTUS
€ 3HauuTenHa.

M3noxeHoTo B [JocTaTbyHa CTemeH WNIOCTpUpa, ue
ObnrapckM  YCrioBUS Ca  HACUTEHW C  [OMbJHUTENHH
TPYAHOCTW, MOBMLIABALLM pUCKa MpW PYHKUMOHMpaHE Ha
MUHHWTE NPEAnpUATUS Haf CPeaHO Bb3npuUeTUTe B CBETA
paBHMWa. ToBa NoACKa3ea, Ye crief Nepuod Ha OTHOCUTENHO
cTabunmuanpaHe (To ce AbIKM Ha UKMIOUUTENHUTE YCUIUS 1
nojobpeHUs  MEHWMKMBHT —OT  CTpaHa Ha  HoBUTE
coOCTBEHMLM) CbLUECTBYBA pearHa Bb3MOXHOCT 3@ HOB
Konanc Ha MUHHWUTE [EiHOCTM W Ye ako He ce nmpeanpuemar
afeKBaTHM Mepku MpeBpbliaHeTO UM B aTpaKkTMBHW 3a
UHBECTMpaHe 00EKTU Ce OTnara 3a HeonpeaeneHo Bpeme.

Kuvde mpsibea da 6b0em? OTroBOPLT Ha TO3M BbAPOC
npeanonara oTYMTaHe Ha MOCOMEHUTE MO FOpe HaLMOHAMHU
0CODEHOCTM Ha MUHHUTE npegnpuatTua 0T CbOTBETHUTE
KOMNETEHTHN OpraHu, usrpaxnaHe Ha afekBaTHW 3aKOHOBWU
paMku, B KOWTO [Ja Cce peanusupat MeponpuaTus,
pemyuMpal pucka 3a  cerawHute  coOCTBEHMUM U
noTeHUManH1 MHBECTUTOpPU. B Tasn Hacoka e HatpynaH He
mambk onut [B. Benes, (1999) lNosHaBame mu......], KOMTO
TpsbBa [e Ce Mpoyyu W MPUNOXM B CbOTBETHWS NOPSLbLK.
CeeToBHaTa npakTuka Mokasea, Ye Ham-6bp3 edekT gasar
MOLAXOAMNTE, KOUTO MPSIKO, Ypes faHb4HW 0bnekYeHns 1 Apyru
npedepeHymn cb3gaeat OnaronpustHa OusHec cpepa U
pemyLmMpaT pUCKOBUTE YCMOBMS B MUHHWS BU3HEC.

KoHkpeTu3anpaHeTo Ha Te3u 3agauu, npeasua cneyudukara
Ha 6bnrapckuTe YCroBKS U3MCKBA:

o l3acHaBaHe M pudepeHuMpaHe  Ha
ONpefensLuMTe YCroBus No rpyn MUHEParHu CypoBuHU.

e [lndbepeHumpaHe Ha puck onpeaensiyuTe ycrnosus no
JENCcTBal MWHHM OBEKTM B CBOTBETCTBME C TEXHUS
NOTEHLMan, He3aBUCUMO OT HalMYMETO Ha MpeanpuBaTn3a-
LIMOHHW TakmBa.

o [luepeHumpaHe Ha  OUEHbYHWTE  MOAXOAM U
KpUTEpManeH anapaTt 3a [encTBaliM W pes3yntar Ha HoBa
WHBECTWLMOHHA JEenHOCT 06eKTw.

pUCK

3AKMKOYEHME

Cnep BoeHHaTa wucTopust Ha OusHeca B Bbnrapus e
MpecuTeHa C EKCMEPUMEHTM, pesynTaTuTe OT KOMTO Hau-
yecTo ca bunm nnawanu ot Tpygewmte ce. OcobeHo ropumem
ca NrnogoBeTe 3a XopaTa, KOUTO Ca TSICHO CBbP3aHW ¢ MUHHO-
AobvBHUTE AeitHocTU. Benukm Te ovakeat cneumanuctute 1
nonuTMUMTEe [a W3BbpAT OLE €auH eKcrepumeHT. B
OCHOBaTa My € MpeofoNisiBaHe Ha CTpaxa OT TOBa, Y€ B
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Obnrapcks ycrnoeusi Moxe fa ce 3aboratee OT MUHHM
aenHoctn. Ako ToBa Ce MOCTUrHe, Hail-manka uwe Obae
usrogata 3a CbOTBETHWUTE COBCTBEHMLM W MHOFO MO ronsima
3a [ObpKaBaTa, KOSTO LWEe CBanu 4YacT OT coumarHus W
MKOHOMUYECKW TOBap, 3a KOWTO OTCLCTBYBAT CUMMTOMU, Ye
necHo Moxe Aa bbae npemaxHar.
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SPECIFIC CHARACTERISTICS OF BUSINESS RISK RISING UNDER CONDITIONS OF
BULGARIA

Valentin Velev

University of Mining and Geology “St. Ivan Rilski”

ABSTRACT

The extraction and the mineral processing in the world as well as in the particular country run in specific conditions and high risk.

Because of that very often the mining enterprices have not equal rights as the other economical subjects. In the conditions of
Bulgaria there are a lot of difficulties because of the recent position of the more mining enterprices, macroeconomic conditions
and in particular the active legislation. The author protects the position the rising of the economical opportunities and perspectives
of the mining enterprices connected with the satisfaction of the requirements for the environmental is very hard task without

government support.

Important condition for success of this process is the connection “risk-taxation politics” and that Government have to realize that

mineral enterprices have to be given preferential conditions.

FOONLLIHWK Ha MuHHo-2eonoxkus yHugepcumem “Ce. MeaH Puncku”, mom 46(2003),ceumnk 1V, XYMAHUTAPHW 1 CTOMAHCKN HAYKU

34



50 roanHN MuHHO-reonoxku yHusepcutet “Ce. UBaH Puncku”
FognwHuk, Tom 46, cBuTHK IV, XymanutapHu u ctonancku Hayku, Codus, 2003, ctp.35-39

AHAIW3 HA PUCKA NPU UKOHOMUYECKATA OLIEHKA HA
MWHHWUTE MHBECTULIUK
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MaynuH 3nataHoB
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MkoHoMuyeckaTa OLEHKa 1 OLeHKaTa Ha pucka Ca OBaTa OCHOBHW eNnemMeHTa npu aHanu3a Ha NpoekTUTe 3a WHBEeCTUpPaHe B MWHHATA UHOYCTPUA. 3HaueHreTo Ha
pucka B TE31 NPOEKTU 06yCJ'IaBﬂ HeobX0aMUMOCTTa HEroBOTO OTYMTAHE W KOMUYECTBEHO ynpaerneHue fa CtaBa CbC CblliaTa aKypaTHOCT, KakBaTo Ce npunara 1 KbM
MKOHOMMYECKUTE MM MokasaTenu. 3a Taau Lien ce npefnara fa ce U3nonasa WHCTPyMeHTapuyma Ha AHanuaa Ha pucka 1 Ha meTtoga Monte Kapro. Te pasart
Bb3MOXHOCT Aa Ce OleHABa peHTaﬁI/IﬂHOCTTa Ha NpoeKTa W HeroBua pPUCK NO UHTErpUpaH HayuH Ha 6asaTta Ha egHa u Cblla MKOHOMUYECKa Mthopmauvm c

BEPOSITHOCTEH XapaKTep.

C pesyntaTuTe nonyvyeHn Ot aHanusa W Bb3NpUeToTO OTHOLLEHWE Ha NULETO B3eMallo pelleHne (MHBeCTMTOpa) KbM pUCKa, MOXe [a ce onpeaenn A4OKONKO AaaeH
NPOEKT € NPUEMITMB UMK JOKOIKO Pa3NN4HK NPOEKTM Ca NPUEMIUBI, PaHXMPAIKK M1 MO TAXHATa 3HAYMMOCT 3a MHBECTUTOPA.

MkoHOoMMueckaTa OLeHKa W OLeHKaTa Ha pucka ca ABa
OCHOBHM €remeHTa MpW aHanusa Ha MUHHUTE MPOEKTU.
OugeHKaTa Ha pucka B TO3W Cryyaii € CbLUO TOMKOBA 3HaUMMa,
KOMKOTO W TasW Ha MWKOHOMWYECKMTE mokasaTenu U
onpefensHeTo UM TpsibBa fa CTaBa WHTErpUpaHo, Kato ce
npunarat eauHHN NPUHLMNK.

MWHHUTE MHBECTULMM Ca YYBCTBUTEMHU KbM (hakTopuTe
Ha HeOnpeaeneHOCT, HECUTYPHOCT W puck. MHoro oT npomeH-
NBUTE, KOMTO ONpedensT TaxHata Obaewa peHTabunHocT
npuTexasaTt 6ene3n Ha HECUTYPHOCT - KaKTO TEe3n C reornoxKu
Xapaktep, Taka M Tesn C TEXHOMOrU4eckw, WKOHOMUYECKM,
coupaneH u nonutuyecku xapaktep. OcBeH ToBa, Tbil KaTo
MWHHWUTE UHBECTULN OBUKHOBEHO Ca MHOTOKPATHO NO-ronemu
B CPaBHEHWe C roguWHUTE JOXOAM, Ha KOWUTO BrOCHEACTBUe
Ca W3TOYHUK, TO T€ Ce XapaKTepuaupar 1 C NPOABIKUTENHO
BpeMe 3a Bb3CTaHOBSIBaHE. TOBA BOAM [0 3HAYMTENHO MO-
roNAIMO M3naraHe Ha NpOeKTa Ha PUCK B NO-KbCHUTE My (hasu
Ha peanu3auus, OTKOMKOTO MpWU [OpyrUTe MHOYCTpUanHu
AENHOCTW.

PelueHreTo fa ce uHBECTMpa Ce OTHacs BWHarW 3a
ObaeLo cubutie 1 No Tasn NpuYMHa ce B3eMa Hen3bexHo B
YCMOBMSI HA W3BECTHA HECUTYPHOCT UM puck. KpanHuat
pesynTaT oT peann3vpaHeTo Ha MPOeKTa 3aBMCK OT TOBA Kak
Lie ce M3MEHST B Obaelle OHe3n YCroBus 1 ONpeaensy
(hakTopu, KOWTO He MoraTr fa Ce npefckaxar, HUTO Ja ce
OLEHSIT CbC CUrypHOCT B AafeHNs MOMEHT. Korato puckbT e
MarbK W MeTOAMKaTa Ha OLEHSIBAHETO My € MpoCTa, MOXe ce
M3BBPLLUM TPAAWLIMOHEH MKOHOMWYECKW aHanmus, npu ycrnosws
3a npegnonaraemMa curypHoct. B To3n cnydait, upes
OOWMKHOBEH aHanW3 Ha YyBCTBMTENHOCTTa, MoraT fda ce
ONPEeaensaT KPUTWYHUTE NPOMEHNMBM U edekTa OT TAxXHaTa

riykTyaumMs BbpXy peHTabunHocTTa Ha npoekta. Korato
PUCKLT € CbLUECTBEH (PakTop W HEroBuUTE MOCMeauuM ca
TPYAHO NpeaBManMK Mo 0BUYaEH HauWH, KakTo Ce Cryysa npu
MHOTO MUHHM NPOEKTH, € HeobxoauMo Aa ce M3nonseat no-
NPELM3HM 1 MO-MOLLHM MHCTPYMEHTM 3a aHanua.

AHanu3bm Ha peweHusima e JUCUMNNWHA, KOATO OaBa
noaxoAsLl, UHCTPYMEHTapUyM 3a CTPYKTYpUpaHe 1 oLgHsABaHe
Ha HanpaBneHmma Ha Bb3MOXHUTE ﬂeVICTBI/Iﬂ B CVITyaLU/Iﬂ Ha
puck. Mexay pasnuMuHnTe METOAM, KOUTO CbLUECTBYBAT,
aHanuW3bT Ha pucka Ce € OKasan Hal-nofeseH, Thil KaTo
fno3BongBa pda ce nonyan NO-KOMMNEKCHU peaynTaTM,
M3XOXZaWkm OT edHa W Cblla pasroraraema MKOHOMWUYECKa
WH(OpMaLMs C BEPOSTHOCTEH XapaKTep.

Kakto e M3BECTHO, MKOHOMMYECKaTa OLeHka Ha Lsnara
MWHHA WHBECTULMS U3MCKBA (POPMYNMPAHETO Ha MOAEN, Bb3
OCHOBA Ha KOWMTO [ja Ce OLEHST HETHUTE FOAMLLHUTE NapuyHK
noToLuTe 3a Lenus NpeaBvkaaH X1BOT Ha NpoekTa.

Mo Tpaguums, Ha BXOAHUTE BENNYMHW B MOZena ce 3aga-
BaT KOHKPETHW, NO3HATN CbC CUTYPHOCT CTONHOCTU. EdbekTute
OT Bb3MOXHUTE MM BapuLMM Ce OLEHsBAaT Ype3 aHanu3 Ha
YYBCTBUTENHOCTTA, KOWTO CE€ W3BbPLIBA C MHOTOKPATHO
npunaraHe Ha CblUS WKOHOMMYECKM MOZen, NpWu HOBU
CTOMHOCTM Ha BXOAHWUTE NapaMeTpu.

Ho, peicTBUTENHOCTTA € MHOro Mo-crioxHa. BxogHute
napameTpu Morat Aa npuemart pasfinyHu CTOMHOCTU, eaHu No-
BEPOSTHW OT APYri, HO BCUYKM Ca BB3MOXHM U TPynupaHn B
MO-TECEH MMM Mo-LIMPOK MHTepBan. PeanHata MKOHOMWUYECKa
OLeHKa Ha npoekTa Lie 3aBucM OT KOMOMHauusTa Ha
CTOMHOCTUTE Ha MapameTpute, KOWTO Lie Ce nosBAT
LENCTBUTENHO NMpe3 HEroBust XWBOT. ToBa OOMKHOBEHO He e
Bb3MOXHO Ja Ce NpeACKaXe CbC CUrypHOCT B MOMEHTA, B
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KOWTO Ce npaBW aHanusa. Hai-MHOroTO, KOETO MOXe [a ce
nomnyyu Npy TakbB NOAXOL € efHa CbBKYMHOCT OT Bb3MOXHM
pesynTati, Oe3 fa ce 3Hae KOW OT TAX LUe HACTbMM pearnHo,
aKo Ce B3eMe peLLeHe 3a peanuanupaHe Ha npoekTa.

MpunoxeHne Ha meTopa MoHTe Kapno

V13noxeHOTO No-rope Mokasea, Y€ BXOZHUTE BENUYMHW B
VKOHOMWYECKNS MOZen 3a OueHKka peHTabunHocTTa Ha
MpOEKTa pearnHo ca Cry4YaiHu MPOMEHNMBM, KOUTO MoraT ga
ObAaT OLEHEHN MO aHaNOrMyeH, HO MasKo NO-CIIOXEH HauuH,
OTKOMKOTO MpU  TPAAMLMOHHUTE [JETEPMUHUPAHW  OLEHKM.
/3non3BaHeTo Ha BEPOSITHOCTHW OLEHKW HE € TPYOHO, Mpy
npeaBapuTenHa Noaxoasila noaroToBka.

lMbpBOTO, KOETO TpsIbBA Ja Ce Hamepu e WHTEpBasbT, B
KOWTO Le ce cbabpxa BCAka npoMeHnuea. [locpenctBom
KOHCyMNTaLum ¢ ekcnepTu, ypes obpaboTeaHe Ha cbbpaHa cTa-
TUCTUYECKA WHAPOPMALMS MK Ype3 OOMKHOBEHM LETEpMUHM-
paHu aHanmuau, JecHO MoraT Aa ce HamepsT CroMeHaTuTe
uHTepBanu. Bb3 ocHoBa Ha cbbpaHaTa MHGopMaLwms ce noc-
TposiBa crnef TOBa (PyHKUMATA Ha MITbTHOCTTA Ha BeposT-
HOCTTa Ha BCsKa OT BXOHUTE MPOMEHINBH.

AKO TpOEKTBT ce npuBede B W3MbHEHWE, BCAKa OT
cryyYaiHuTe NpoMeHnuBM Gu mpuena efHa OT Bb3MOXHWTE
CTOWMHOCTK OT CBOSA pa3Max Ha Bapuauus. Pe3yntaTsbT, KOUTO
Bn ce monmyuun OT BbBEXAAHETO Ha Te3n CTOMHOCTU B
MKOHOMMWYeckns mogen Ou Bun egHa peanHa WMKOHOMMYeECKa
OLEHKa 3a MpoekTa. 3a CbkaneHue e HeBb3MOXHO Aa ce
OCbLLECTBM TakoBa NpenBukhaHe npeaBapuTenHo. EguHct-
BEHOTO, KOETO CE 3HAae B MOMEHTA Ha aHamm3a, € pasnpe-
JENeHNeTO Ha BEPOSITHOCTUTE Ha PasfNYHNTE Bb3MOXHM
CTOWHOCTM Ha BCSIKA NMPOMEHNMBA. AKO Ce HampasW ChyvaeH
13bop Ha Habop OT Bb3MOXHM CTOMHOCTM Ha BXOOHWTE
MPOMEHNMBH, e CE MOMYYM EOHO PeLLEHNe U3MEXTY MHOMOTO
Bb3MOXHW. AKO CE MOBTOPM MPOLIECHT AOCTaTb4eH Opon MbTU
e ce Momy4M CBbBKYMHOCT OT pesynTati, KOuTO ca
NpeAcTaBuTENHA M3Bagka OT BCUMYKM BB3MOXHM. Taka,
VKOHOMWYECKaTa OLeHKka Ha MpOoeKTa ce MpeacTaBs kaTto
CryyadHa npOMEHNMBA, C MO3HATO pasnpedeneHve Ha
BEpOSTHOCTUTE, OMPederneHa Bb3 OCHOBA Ha  MOMydyeHaTta
n3Bagka. ToBa e (pyHAaMeHTa Ha aHanu3a Ha pucka, KOUTo e
pesyntaT OT MpUNOXeHWeTO Ha meToga MoHTe Kapno npu
MKOHOMWYECKaTa OLEHKAa Ha peHTabunHocTTa Ha MUHHWTE
MPOEKT!.

l'eHepupaHeTo Ha CTOMHOCTU Ha Pa3nuyHUTE BXOAHU Chy-
YalH1 MPOMEHIMBM W TAXHOTO BbBEXOAHE B MKOHOMUYECKWS
Mogen ce npaeu no yaobeH 1 6bp3 HauMH Ypes komnioTbp. C
nomoLLTa Ha NOAXOAsLa Nporpama, Ce reHepupart CTOMHOCTH
U3XOXOankn OT (PyHKUMMTE Ha pasnpefeneHne 3a Beska
NPOMEHNMBA. Tean CTOMHOCTW Ce BbBEXAAT B MKOHOMUYECKMS]
MOZEN 1 B pesynTaT Ha peanusauusta My ce Nonyyasa egHa
Bb3MOXHa OLieHKa. [OBTOPEHMETO Ha TO3M NPOLEC OnpeaeneH
Opoi MbTM e paBHO3HAYHO HA MKOHOMWYECKA CUMyMauus Ha
pasBUTMETO Ha npoekta. 1o TO3M HauMH Cce monyyaea
CbBKYMHOCT OT WMKOHOMMWYECKM OLEHKM (mpefcTaBuTENHA
u3Bagka OT BCUYKM Bb3MOXHM). Pesyntatute ce knacupar
aBTOMATWYHO UM Ce MOCTpOsiBa XucTorpamata Ha OTHOCH-
TEMHATE UM YECTOTM UM HAKOS Jpyra MHTepecyBalla Hu
rpadmka. MaumcnsBat ce M CbOTBETHUTE CTATUCTUYECKM
XapaKTEepUCTWKM - CpedHa apuTMETUYHA, CTaHOapTHO OTKIIO-
HeHue, aucnepcus v ap.

BuHaru, korato ce npeanpueme BEPOATHOCTEH aHanu3 B
ANCKyTUpaHaTa obnacr, TDHGBa npeasapuTenHo aa ce CbeC-
TaBK MKOHOMMYECKN MOJen, KakTo 3a obuyaiHa [NEeTePMUHN-
paHa oOueHKa. C'bI.LI,VIﬂT mogen ce usnonsea U nNpu CuUMy-
JNIMpaHeTo ¢ MeToaa MoHTe Kapno. Mo TakbB HauYMH, AOMbIIHK-
TenHara pa60Ta Ha aHanuTuKa ce cBexaa CaMo [0 OueHKaTa
Ha cnyqathMTe NPoOMeHNMBN Ha BXOAa Ha moaena, a BCUMYKO
OCTaHano ce n3nbfiHABa Ha KOMNIOTHP.

MocpencTteoM nporpamara 3a CUMynupaHe C MeToga
MoHTe Kapro ce nonyyaBa pe3yntar, KOWTO CbLUO € CryvanHa
BenuumHa. MocnegHata Moxe fa ce NMPeAcTaBy B YMCNEHa U1
rpapmyHa opma, NoAXoasLM 3a B3eMaHe Ha ynpaBneHCKM
peleHns. EAQMHCTBEHMST  gombnHUTENeH npobnem  3a
aHanuTiKa Ce CbCTOM B OMPEAENsHETO Ha (YHKUMMTE Ha
MITbTHOCTTA Ha BEPOSITHOCTTA HA BXOLHNTE BENNYMHN,

YecTo MbTM  CbLUECTBYBAT TEOPUTUYHW MPEANOCTaBKY,
KOWTO NO3BONABAT fa Ce ONpeaenit ageksaTHUA TUM pasmnpe-
[eneHne Ha JafeHa npoMeHnuBa. Ho B noBeyeTo cryyan e
HeoOXoAMMO [ja Ce CPaBHAT HSIKOMKO pasnpeneneHus fokaTo
ce CTUTHe Aa ToBa, KoeTo Haln-nobpe i oTroBaps.

WacnepBaHusita ca nokasanu, 4e pesyntature  OT
cumynauusita ¢ Mmetoga MoHTe Kapno ca MHOro no-4yBcTBy-
TENHW Ha NpPWUeTUTE WHTEpBanM Ha Bapuauus 3a BCska
NPOMEHNMBA, OTKOMKOTO Ha TWMAa Ha HenpekbcHaToTo 1A
pasnpegenenne. CnefoBaTenHo 3a nNpaeuneH U3bop Ha Tuna
Ha pa3snpefeneHneTo e JOCTaTbyHO fa Ce HanpaBsT HAKOMKO
pasyMHI anpoKcumaLm.

MHOro BakeH € BbMpOCHT 3@ EBEHTYarlHOTO CblyecTBy-
BaHe Ha Kopenauuw Wnu Ha BPb3KW Ha 3aBUCMMOCT MEXZY
HAKOW OT BXOZHMTE ClyyaiiHn npomeHnmeu. Mpu Hanuume Ha
cTpora (PyHKLUMOHanHa 3aBWCUMOCT M ako TS € NPaBWUIHO
ycTaHoBeHa npefsapuTenHo, 6u Tpsbeano fa e Beye oTpa-
3eHa B JeTepPMUHMPaHMs MKOHOMWYECK Mogen. Ho noHsikora
MoraT Ja CblUecTByBaT NpUBIN3MTENHO MapKpaHu Kopena-
LK, KOMTO TPYLHO MoraT Aa ObaaT dhopMynmMpaHn unn He ca
[obpe nosHat. TakuBa Ce CpeLllaT Hai-4ecto Mpu COLMO-
WKOHOMMYeckuTe napameTpu. Hanuumeto  Ha nogobHM
3aBUCUMOCTY MEXY NPOMEHNMBUTE W3UCKBA NO-BHUMATENHO
OTHOLLEHWE KbM MPOEKTa M HeroBaTa OLUeHKa. BegHbx
OnpefenieHn KOPeKTHO, TSXHOTO BbBeXxpaaHe B npoueca Ha
cumynauus He 6u npeacTaensizano npobnem. MHOro e BaxHo
[a Ce 3Hae, Ye edHa rpellka B TOBa OTHOLIEHWE MOXe [a
HanpaBW HaMbTHO HEBANMAEH LieNns aHanms.

Kato cnepgalla cTbnka oT cumynaumusta Tpsbea da ce
onpegeny Heobxoaummus BPOV Ha MUUCTIUTENHUTE UTEPaLIUA,
3a ga 6bge nonyyenus moden npeacTaBUTENEH M OLEHKUTE
[OCTOBEpHW. He cblyecTByBaT onpegeneHu npasuna B TOBA
OTHOLIEHWE. Bb3MOXHM ca pasnuunu nogxogn. EamH ot
Ha4WHUTE, KOMTO YeCcTO Ce M3NOon3BaT € fa Ce HanpaesT
orpaHuyeH 6pon uTepaumm 1 ako NONYYEeHOTO pasnpesenexue
He Ce W3MEHs 3HAuYMTENHO, Ce W3MbMHABAT OLWE HSKOMKO
BOMbIIHETENHN CTHKA.

OBMKHOBEHO BPEMETO 3a M3MbIIHEHME Ha edHa uTepauus
ype3 KOMMOTbP € MHOr0 Mamko W npouegypara no
onpefensHe Ha oLeHkaTa Hama fa ce 3abasu MHOrO, ako ce
3aBuLM Bposi Ha BXxogHWTe npomeHnueiu B Modena. Ouwe
noBeYe, Ye Cera CbLUECTBYBAT anropuTMM Ha YCbBBPLUIEHCT-
BaHW MOZENW, KOMTO MO3BOMSBAT A3 CE Hamanu MoyTn ¢
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nopsigbk Opost Ha M3MCKBaHWTe WTepauwm (CBEXZanku
Hanpumep go 500, Bmecto 2000).

MpepcTaBsHe Ha pe3ynTaTuTe

Hait-yecto kaTo Mogen 3a WKOHOMMYECKaTa OleHka Ha
WHBECTULIMOHHMS MPOEKT Ce 13Mon3Ba HeTHaTa 0CbBPEMEHEHa
ctoitHoct  (vnm HOC) Ha npoekTta. Kakto ce 3Hae, HOC e
anrebpuyHa cyma OT  aKTyanuaupaHuTe CTOMHOCTU Ha
FOAVLUIHUTE NApU4YHM NOTOLM, T.e. HETHUTE FOANLLHM KeL-chroy
3a Lenvs NpedBWKA@H XMBOT Ha MpOEKTa, MPUBEAEHU KbM
HayanHUs MOMEHT OT peanu3auusita My. [lpunaraHata
aKTyanusaLMoHHa HOpMa € MWHMMarnHoO npuemnveaTta
PEHTaBUIHOCT, KOATO MpeACTaBNsiBa CTOMHOCTTA Ha KanuTarna
3a npennpuaTueTo. MasectHo e, ye ako HOC Ha eauH npoekT
€ MOMOXUTENHa, TO NPOEKTLT € NPUEMIUB OT MKOHOMUYECKA
rmefHa Touka.

PesyntatsT oT cumynaumsta ¢ Mmetoga MoHnTte Kapno
MOXe [a Ce npefcTaBu rpadMyecku Ypes xuctorpamara Ha
OTHOCUTENHNUTE YECTOTU WM OT (PYHKUMATA HA NITLTHOCTTA Ha
BEpOATHOCTTA, HO € 3a MpeamnoyMTaHe ToBa Aa Ce Hampasy C
npoduna Ha pucka. Taka ce Hapuya KpuBaTa, KOSITO 3a BCAKa
CTOMHOCT Ha abcumcata X paea BepositHoctta HOC Ha
NMpOoeKTa fja NpeBuMLLABa CIOMEHaTaTa CToiHoCT X (ur.1).

-

PCHOC>02
PCa<HDOC<k)

®@ueypa 1. Mpocpun Ha pucka

lMpodmmbT Ha pucka, MO cuCTEMATM3MPaH HauuH, daBa
MHOMO LEHHa MHGOpMauus 3a WKOHOMWYECKaTa OLeHka U
pucka Ha eouH npoekT. O4eBMAHO, KOMKOTO MO-HAZsICHO e
pasnonoxeH npogunbT, TOMkoBa no-ronsMa we Obae
WKOHOMMYECKATa OLEHKa Ha MnpoekTa W KOMKOTO  Mo-
pasnpocTpsH € npodubT, TOMKoBa no-ronsam e 6bae
PUCKBT.

C nomowyTa Ha npochuna Ha pucka Ha eAuH MPOEKT MOXe
Ja Ce OTrOBOPM Ha MHOMO BBLMPOCK CBbp3aHW C HEroBoTO
oueHsiBaHe. Hanpumep, BepostHoctTa P(HOC>0), npu kosTo
HeroBata HOC e nonoxutenHa u CrnegoBaTeniHO - NPOEKTHT
NpMEMINB, CE faBa C OpAMHaTaTa Ha npocduna B HaYanoTo Ha
koopauHaTHaTa cuctema, a BepositHoctta HOC pa e
BKMIOYEHA MeXOy [ABe [dafdeHu OoueHkn - a u b, Te
P(a<NPV<b), ce onpefens oT pasnukata Mexay CbOTBETHUTE
OpAVHATU Ha COMEHATHTE OLIEHKM.

OT usnata wWH(OpPMaUWs, KOSTO ce  nonyyasa npu
aHanM3a Ha pucka Hai-BaXHW ca [Ba OCHOBHM pesynTaTa.
ToBa ca cpeaHaTa OLeHKa Ui MaTemMaTeyeckoTo O4YakeaHe 3a

HOC » HelHOTO CTaHAApTHO OTKMOHEHWe, NpeLCcTaBEHM
CbOTBETHO OT LU G.

3a nHTEpnpeTauusiTa Ha pesynTaTuTe OT aHann3a e MHOro
nonestHa auarpamara (L, O) (cur. 2).

[N ——)
@
i<l
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Queypa 2. [uaespama (u,0)

MpemecTBaHeTO Ha TouKata (L4, O) Ha [CHO O3Ha4aBa
no-ronsMa  WKOHOMWYECKa  OLEHKa 3a MpoekTa, a
NpemMecTBaHeTo 11 Haforny - no-mManka HecurypHocT. Ha tasu
0asa moraT jga ce HanpaBsT WHTEPECHU CPaBHEHUS MeEXOY
pasnnyHnuTe NPoeKTM W Oa Ce 0o4epTadar TeHOeHUunTe Ha
W3MEHEHWNE HA OLEHKUTE MpW MOCMELOBATENHN aHANMN3U Ha
€0WH 1 Cblyn npoekT. Bb3 OCHOBa Ha Te3n ABe YCMoBus Ce
pasnorara ¢ MOLLEH MHCTPYMEHT 3a B3EMaHe Ha ynpaBneHCKu
peLueHus.

CpaBHeH1eTo Ha NpoeKTUTe BbPXY Anarpamarta (LL, O) He
BMHArM MOXe [a Ce HanpaBuW HenocpeacTseHo. [a
pasrnegaMe Hanmpumep [OBa MNpOEKTa, YMMTO OLEHKM ca
npeactaBeHu ot Toukute A n B. OueBnaHo e, Ye B e no-gobbp
oT A, Tbit kKaTo MMa no-ronsma ovakeaHa HOC u e ¢ no-mamnbk
puck. AKo ce BbBEAE B CPaBHUTENHWS aHann3 U Apyr NpoekT
C, konTo Mma cblyata ovaksaHa HOC, kakto A, HO Mo-marnko

CTaHOapTHO OTKMOHeHUe O e ACHO, Ye e ce npeanovete C,
3alL0TO MMa cblyata ovakBaHa HOC v e no-Manko prckos.

BbnpochkT HAMa aa 6bae TOnKoBa SCEH, ako ce cpaBHu B
cve C, unato ovaksaHa HOC e no-marka, kakto u pucksT. C
W3MOXEHOTO [0 TYyK ThbiIKyBaHe He MOXe [a Ce pely To3w
npobrem. BaxHo e Ja ce no3HaBa OTHOLIEHWETO Ha NMLETO,
KOETO B3eMa pelleHusiTa, T.e. WHBECTUTOpa (3a KpaTkocT
BP), KbM MKOHOMMYECKATa OL|EHKa B CPABHEHME C pUCKa U
KbM pucka B CpaBHEHWE C MKOHOMWYECKaTa OLEHKa:
ODWKHOBEHO Ce MpeanoyMTa MakCuMarnHa WKOHOMMYecKa
OLEHKa W MMHMManeH puck. HeroBoTO OTHOWEHME He ce
OTuMTa, KOraTo UM [ABaTa enemMeHTa BapupaT. Toraea
PELLEHNETO 3a NPUEMITMBOCTTA Ha MPOEKTUTE CE B3EMa 4pe3
0bLo pasrnexnaHe Ha cuTyauusTa.

MpunoxeHve Ha yHKUMATA HA NONE3HOCTTa

OtHolweHneTo Ha Beako JIBP kbM mapuyHata maca npu
WHBECTMpaHe, MOXe Aa Ce NMPeacTaBu Ypes T.H. (yHKUMA Ha
MOME3HOCT MNM  NpegnoynTaHMeTo. Tasn  (yHKuMa uma
CneaHuTE CBOMCTBA:
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1). TlonesHocTTa ce yBenuyaBa C HapacTBaHETO Ha
napuyHata Maca U crnegoeaTenHo Ta Tpsbea ga 6bae
MOHOTOHHO HapacTBaLLa, C NOMOXWUTENHa MbpBa NPON3BOAHA;

2). OT onpefeneHo MACTO HATaTbK, KOMKOTO ¢a No-Tonemu
CYMUTE, KOUTO Ce MHBEeCTMpaT, TONKOBa MO-Manko e
HapacTBaHeTO Ha NONe3HocTTa norydyeHa oT 1 goGaBbyHa
napudyHa eguHuua. C Apyrv Oymu, MaprHanHata nonesHoct
JopWU f[a € MomoxuTenHa - 3anodysa [a Hamanssa npu
yBenuyaBaHe napudHaTta Maca BnaraHa B NpoekTa.

OT M3noXeHOTO CneaBa, Ye (PYHKUMSATA HA MOnes3HocTTa
0OWMKHOBEHO € M3MbkHana W Ce MpeacTaBs BbB (hopmata
nokasaHa Ha ¢ur.3, kboeto octa Ha abcuucata npencrass
napuyHata maca (1), a Tasn Ha opauHaTata - nonesHoctra (U).

Bbnpekn, ye e cbCTaBeHa B YCMOBMSITA Ha CUFYpHOCT,
(yHKUMSITa  Ha MOnesHocTTa oOTpassiBa MHOro  pobpe
OTHOLLeHMeTO Ha JIBP kbm pucka. Le unioctpupame ToBa ¢
€AWH npumMep.

Heka pasrnefame eovH WHBECTUTOP C (PYHKUMATA Ha
nonesHOCTTa NpeacTaBeHa Ha gur.3.
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Queypa 3. OyHKyus Ha nonesHocmma

Ako JIBP e wu3npaBeHO npen edHa onepauus
(HBECTULMS), KOSTO MOXe Aa My AOHece, ¢ BeposTHocT 50:50
%, w3roga a eanHmum unn 0, TO 33 HEro Bb3MOXHUTE
MnonesHoCTH, KOUTO e u3Bneye oT Hes we 6baatr Us um 0.
Mpu Te3n ycnosws, cpegHaTa NoOMe3HOCT 3a onepaunsTa Lie
obae :

Up=0,5.0+0,5 Ua=Ud 2.

Ha Tasu nonesHoct Up 6u oTroBapsna cymata b,
npeactaBeHa ot abcuucata Ha T.B OT dyHkuwaTa Ha
nonesHoctTa. ToBa 03Ha4aBa, Ye onpefeneHata cyma b e
“Ma cblyata nonesHocT 3a JIBP, kakTo ako TO MHBECTWpa B
HAKOS! ApyraTta onepauws, oT kosTo ¢ BeposTHocT 50:50 % 6m
nonyuun wsroga a eguHuum wrm 0. Bu BTOpMSA Cnydan
ocpefHeHaTa 13roga OT onepauusTa 04eBUaHO We Obae:

c=05.0+05.a=a/2,

KOETO O3HayaBa, Ye 3a Ja He yBenuuM pucka ga wuma
HyneBa u3roga, JIBP cregBa fa ce OTkaxeoT efHa usroga c-
b, KOSITO e pasnuka Mexay OJakBaHaTa uaroga ¢ Ha BTopaTa
onepauust U HelHUS eKBUBAneHT b npu MbpeaTa onepauus.
Tasn pasnuka ce Hapwya npemus 3a pucka. Tosn dakT
oTpassiBa HexenaHweto Ha JIBP pa puckysa. Konkoto no-
Mariko e T, TONKOBa Mo-13pa3eHa Lie Obae N3MbKHANoCTTa Ha
(yHKUMATa Ha nonesHocTTa. Korato JIBP e HeyTpanHo npep
pucka, HeroBata (PYHKUMS Ha MOME3HOCTTa Ce Hamansea no

nuHusaTa OA. OuesuaHo, HeytpanHoTo JIBP ce pbkoBoan ot
OvYaKBaHaTa M3roga OT onepauusiTa W HeroBaTa npemus 3a
pucka e BUHaru Hyna.

Ha uHBecTMUMOHHMA nasap ce cpewat u JIBP CknoHHK
KbM PUCK, YUSITO (DYHKUMS HA NonesHocTTa € BambOHaTa u
“ma oTpulaTenHa npemus 3a pucka. Takvea JIBP ca CKNOHHM
[a nnalat onpeaeneHa CBpPbXLEHA 3a a Ce OrpaHnym pucka.

BegHbx nosHaTa ¢yHkumsTa Ha nonesHoctta Ha JIBP, e
NECHO Aa Ce NpeBbpHaT aKTyanuaupaHuTe HETHW CTOMHOCTM B
nonesHoctu. Ha dur.4, kpueata Ax npeacTass yHKUMSTa Ha
NNbTHOCTTa Ha BeposiTHocTuTe Fx(X) Ha HOC Ha eauH NpoexkT,
nonyyeHa nocpeacteom metoga Monte Kapno. lonycka ce, ye
HOC e cumeTpuyHa cnyyaiHa npOMEHNMBa, C OYakBaHa

CTOMHOCT L, KOATO CbBNaja C HeiHaTa Hain-BepOATHa OLgHKa.
C nomouTa Ha GhyHKUMSITA Ha nonesHocTTa U(x) ce nonyyasa
(yHKUMATA Ha NIbTHOCTTa Ha BeposTtHocTuTe Fu(U) Ha
MoMne3HoCTTa Ha NpoekTa, NpeacTaBeHa Ypes kpueata Au.

MomobHO Ha  M3MbKHAmOCTTa Ha  (YHKUMATA  Ha
noresHocTTa, Kpusata Au He € CUMeTpuyHa, uma
oTpuUaTenHa  KpUBWMHA,  mopagM  KOETO  HelHaTa

CpeaHoapuTMeTYHa CTOMHOCT Le Obae no-mManka oT Hau-
BeposiTHaTa i CTOMHOCT. AHaNOrMYHO, OYaKkBaHaTa Nofe3HOCT

E(Ua) oTroBapst Ha efHa napudHa Maca no-Hucka ot LL. Tasu
napuyHa Maca Ca e TouyHO eksuBaneHTHata Ha HOC Ha
npoekTa. Pasnukata mexgy OBeTe € O4YeBMOHO NpemusaTa 3a
pucka.

U
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Queypa 4. lNonesHocm u puck

Korato HamansBa HecurypHoctTa Ha HOC, HeiHaTa
(DYHKUMS Ha NITbTHOCTTA Ha BEPOSITHOCTTA CTaBa MO-Masiko
pascesHa (C Mo-Manko CTaH4ApTHO OTKMOHEHWE G, HO CbC

cblyara cpefHa croiHoct L) u E(U) wapactsa. Crenosa-
TEMHO eKBMBANEHTHaTa i TOYKa Ce NMPEMEecTBa HafsiCHO U
npemusiTa 3a prcka Hamansaa.

lMocpencTBOM TO3W MOAXOL MOXe Aa Ce onpedenu
OYakBaHata NnoJIe3HOCT 3a BCEKM MPOEKT MOANOXEH Ha aHann3
K Cce pasnonara C TOMEH KONUYECTBEH KPUTEPUWN 3a HErOBOTO

CpaBHABSAHE C pyr MPOEKTV BbpXy paBHuHata  (U,0). 3a
[a Ce ynecH! CpPaBHEHMETO, MOXE Aa Ce HayepTasT CHon OT
kpuBK 3a Ge3pasnuume, WM KpUBW C MOCTOSIHHA MONE3HOCT,
TaKa KaKTo e nokasaHo Ha ¢wur.5.
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Q@ueypa 5. Kpusu Ha 6e3pasnuyuemo

Tean KpUBK UMaT MNONoXUTerHa HaMandBalla MbpBa
Nnpon3BoaHa. I/IaqepTaBaT Ce 3a CbBKYMHOCT OT CTOAHOCTM Ha
Nnone3HoCcTTa U3MEHsALWM Ce No apUTMETUYHa nporpecud, T.e
KaTo Ce mn3nons3ea €aHo 1 CbLLIO HapacTBaHe Ha NMoNne3HoCTTa.

KpuBata Ha OyakBaHaTa MONIE3HOCT CbC CTOMHOCT Hyna
0CTaBs OT JiiBaTa CU CTpaHa 0bracT ¢ OTpULATENHN O4YaKBaHM
nonesHocTn. Tasn obnact e Henpuemniea 3a JIBP u otrosapst
Ha KpuBuMTE 13006pa3eHn Ha curypata ¢ MyHKTUPaHW NMHUA.
Kato npumep 3a pabota ¢ Tasu guarpama, aa B3eMEM €4uH

npoekT A, uuato ovaksaHa HOC e |la, CbC CTaHaapTHO OTKIO-

HeHne Ga v ovakeaHa nonesHoct U1 KpreaTa Ha nocrnefHarta
npecuya abeuycHata oc B Tadka Ca. Tasu Touka OTroBaps Ha
eauH (DUKTUBEH MPOEKT eKBMBANEHTeH Ha [afeHusi, HO ¢
oyacsaHa HOC Ca 1 HecurypHocT Hyna. Mpemusita 3a pucka

Ha npoekTa A e 6bae pasnukata (LLa - Ca).

[lla pasrnename BTOpK NpoekT B, unato ovaksaHa HOC Lls
€ No-Manka OT Tasu Ha npoekTa A, 1 KOATO NMa CTaHAapTHO

OTKMOHeHWe OCpb 3HAYNTENHO Mo-Manko OT OGa. Herosus
ekBuBaneHTeH duktueeH npoekt 6u uman HOC Cs, kosTo € €

no-ronsima ot Ca , Bbrpeku Ye ovaksaHata My HOC ps e no-
manka la. CnefoBeTenHo npoekTsT B e no-manko puckos

HeroBaTa Npemus 3a pucka
Tasn Ha A.

(s - Cs) e MHOro no-marnka ot

OT M3NOXeHOTO [0 TyK CrefdBa, Ye € Bb3MOXHO [a ce
W3BbPLM  KONMYECTBEH aHanM3  3a  MKOHOMMYecKaTa
PEHTAbWUMHOCT Ha MWHHWTE NPOEKTM B YCNoBMSTA Ha
HECWIYPHOCT WHTErpUPaHO C aHamMsa Ha pucka, ako ce
Mo3HaBaT O4aKBaHUTE CTOHOCTM W CTaH4APTHOTO OTKIOHEHME
Ha cbotBeTHMTE HOC, M aKko € W3BECTHO OTHOLIEHMETO Ha
NNBP KkbM pucka NOCPEACTBOM HeroBaTa (OYHKUMS Ha
nomnesHocTTa.

AHanusbT Ha pucka Tpﬂ6Ba [a ce npunara Toraea, Korato
MOXe fa Ce OUEeHWN pasnpenerieHneTo Ha BEPOATHOCTUTE Ha
pa3nunyHuTe BXOAHWN NPOMEHNNBN B Mn3nons3saHua
MKOHOMMYECKM MOoJen C A0CTaTbYHa TOYHOCT.
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INCORPORATION OF ANALYSIS OF RISK INTO THE ECONOMIC FEASIBILITY
STUDY OF MINING INVESTMENTS

Bogdana Brankova, Paulin Zlatanov

University of Mining and Geology “St. Ivan Rilski”

ABSTRACT

The measurement of risk is a key element in the economic analysis of the investment projects in mining industry. The role of the
uncertainty and risk in the evaluation of mining investment projects makes its precise quantifying and its incorporation into the
feasibility study as important as it is to compute a project’s expected profitability. For this purpose in the article presented the method
Analysis of risk is applied. Under this method risk is quantified through assigning of a probability distribution to the variables in the
evaluation. The results from the analysis and the degree of risk aversion of the decision maker are used to make conclusions about
the economic feasibility of the investment projects and about the rank ordering of alternative investment opportunities.
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ECONOMIC ANALYSIS OF INVESTMENT PROJECTS IN MINING INDUSTRY

Juli Radev

University of Mining and Geology “St. Ivan Rilski”
Sofia, 1700, Bulgaria

ABSTRACT

In principal, the investment project in mining industry doesn't significantly differ from any other capital investment project. There are, however, some specific
characteristics that must be considered, because they may affect the final conclusion. The present article stresses on: depletion allowance — an amount that is
deducted from the net revenue and decreases income before taxes. The depletion allowance has an important role for development of mineral and energy
resources, because it is additional source of financial funds for investments in exploration and development of new deposits; a brief comment of pros and cons of
different appraisal methods of investment projects; decision tree of investment in mining industry; the most used method for measurement the uncertainty and risk —
the expert assigning of probability distribution.

Summing up the discussion two main conclusions may be made: 1.) There is not a common acceptable rate of return of investment projects in mining industry; 2.)
There is not a precise method of evaluation of these projects.

OBJECTIVES OF THE ECONOMIC ANALYSIS OF SPECIFIC CHARACTERISTICS OF THE DEVELOPMENT
INVESTMENT PROJECTS OF EXTRACTIBLE NATURAL RESOURCES

The economic analysis is necessary for making various
decisions, concerning extraction and processing of mineral
and energy resources: the engineering design of the
development of a deposit; the acquisition or sale of a deposit;
a change in the mining and processing methods; a change in
the extraction rate and/or extraction level; an assessment of
value of assets for taxes purposes; re-evaluation of the
investment programme; the evaluation for the purposes of

In principle, the investment in the extractible natural
resources development projects don't differ from any other
capital investments. There are, however, some specific
characteristics that must be considered in the analysis,
because they may affect the final conclusions. Four specific
factors will be mentioned: the long period from the geological
discovery to the use of the mineral — usually 8 to 12 years; the
political and social environment of the extracting regions; the

leasing. ; .

nonrenewable nature of the mineral and energy resources;

With the limited firm’s finance any manager must select the taxation burden and allowance resulting from the extraction. In

best investment opportunity from among those available. The the analysis these factors are reflected in terms of long pre-

economic analysis, therefore, must give answer of two production period, restricted life time of the extraction, and
important questions: does the investment project satisfy the specific taxes (royalties) and tax allowances (depletion).

objectives of the firm?; and how does this project compare

with other investment opportunities? There are other factors that should also be considered. The

heterogeneous nature of deposits and the restricted quantity

Maximization of the profit or minimization of the short-run of commercial product for example in any mineral and energy
losses is a prior goal for many firms. The goal may be, deposit may raise the problem of geological and technical
however, expansion of production capacity, an increase in uncertainty. Unstable political, economic, and social
firm’s market share, diversification, vertical and horizontal conditions pose the risk of takeover, expropriation, or the
integration, or extending the life span of the firm as much as shutdown of extraction.

possible. Each of these goals has an important role in the
processes of planning and consequently in the economic
evaluation of the investment projects. Rank ordering of
investment projects according to priorities of the firm ensures
that a specific project is justified to the goals of the firm. It also
provides good guidelines for the distribution of limited financial
resources. Even there was only one investment opportunity, it
must be compared with other generating profit economic
activities. The concept of the opportunity cost has to be
integral part of each economic analysis.

Accounting of depletion allowance and determining of net
cash flows are the key elements in the analysis of projects in
mining industry.

DEPLETION ALLOWANCE

Depletion is the exhaustion or diminution of the mineral and
energy resources as a result of their extraction. In the
accounting books depletion allowance represents an amount
that is deducted from the net revenue and decreases income
before taxes. The depletion is given to the owner of extractible
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natural resources and standing timber. Only the royalty
owners (the operating owners) may claim to depletion
deduction.

The sixteenth Amendment to the U.S Constitution, that
concerned the income taxes, allowed for the first time in the
world’s practice a provision for depletion — it established an
allowance so that revenue resulting from a decline in natural
resource value should not be taxed as income. The
conception of depletion allowance was accepted by the most
of the economic developed countries.

There are two permissible methods of computing depletion
allowance: 1) “cost of depletion” and 2) “rate of depletion”.
Large oil companies avoid the using of the method “cost of
depletion”, whereas owners of the standing timber have never
used the method “rate of depletion”. Under the first method
depletion allowance per year is computed as follows: the sum
from the cost of acquiring the deposit property and exploration
expenditures incurred in discovering this deposit, is divided by
the estimated remaining reserves, and the result is multiplied
by the quantity sold during the year. For example, if the cost of
acquiring the property is 500 000 levs, exploration
expenditures 200 000 levs, the estimated remaining reserves
are 350 000 tons, annual sales are 30 000 tons, depletion
allowance for the first year amounts to:

500,000+ 200,000 _ 700,000

= = 2,19 levs per ton
350,000-30,000 320,000

and 2.19 levs/ton. 30 000 tons = 65 700 annual depletion.

Assuming no changes in the reserves or annual production
depletion for the second year amounts to:

700,000-65,700
290,000

=219 levs per ton

and 2.19 levs/ton. 30 000 tons = 65 700 annual depletion

The method “rate of depletion” permits deduction for
depletion as percentage of the net revenue. The depletion
must not, however, exceed 50 percent of net income before
taxes, computed without the deduction for depletion.

The example in table 1 clarifies the process of computing
the allowance of depletion, assuming a percentage depletion
of 10 percent (O. Rudawsky, p.61).

The income statement of mine A demonstrates that 10
percent of the net revenue is smaller than 50 percent of
income before taxes and depletion, and therefore this
percentage may be applied. In the case of mine B this
requirement is not valid and the allowance of depletion is
computed as a 50 percent of the net revenue.

The depletion allowance under method “rate of depletion” is
always more than it would be under the method “cost of
depletion”. Unlike the method “cost of depletion and unlike
depreciation under the method “rate of depletion” the owner

may deduct depletion, even he has recovered the full cost of
the property. The depletion allowances have an important role
for development of mineral and energy resources, because
they are additional sources of financial funds for further
investment in exploration and development of new deposits.
During the last years the concept of depletion were under
attack. As a result of the debates the rate of depletion was
reduced and the large companies phased out the method
“rate of depletion”.

NET CASH FLOW

After obtaining or estimating the data needed for an
economic appraisal of mining or energy projects the next step
is determining of accounting profits for the life of the projects.
The sequence in this determining is a good illustration of the
different stages of the economic analysis. Accounting profit
further is covered in to net cash flow — the best indicator of
return on investments. A hypothetical example of project for
development of coal strip mine is considered in table 2 (O.
Rudawsky, pp. 68-69). The annual production is 3.1 million
tons, and all of these are sold to a public utility at a price of 12
levs. The gross revenue is 3.1 millions.12= 37 200 000 levs.
One fifth of this amount is paid as a royalty or 37 200 000
0.2=7 440 000 levs. The net revenue is, therefore, 29 700 000
levs. Part of investments can be legally deducted as current
expenditures — expensed investments. In mining industry such
investments are intangible assets and costs of unsuccessful
explorations.

Cash flow measures the actual flow into or out of the project
per given period of time. Net cash flow is the difference
between revenue inflows and outlays for operating costs and
capital expenditures. Ordinary investment projects generate
negative cash flows, changing into positive flows after
production starts. Net cash flow differs from the accounting
profit in three items: depreciation allowance; depletion
allowance; capitalized investments. The first two items have to
be added to the accounting profit, because they are “inside
flows” for the firm. These are permissible deductions from
profit for tax purposes, and therefore affect the cash flow
indirectly. Capitalized investments are investments with an
expected life time exceeding one year. Nonproductive
exploration activity may also be capitalized. Capitalized
investments are not permissible deductions for the period in
which they occurred, but being actual expenditures they must
be deducted in computing net cash flow. Computing of net
cash flow in the example of coal strip mine is presented in
table 3.

The financial statements of the mining firm are strongly
affected from the methods of accounting of exploration
activities. Two methods are applied in the world practice — full
cost (FC) and successful efforts (SE). Under FC, all the costs
of exploration are capitalized, regardless of whether those
costs lead to a specific discovery of reserves. Under SE, only
the exploration costs that result in a producing deposit are
capitalized and those that result in “dry holes” are accounted
as current expenditures.
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Table 1. Computing the allowance of depletion, assuming a pe

rcentage depletion of 10 percent.

Mine A, levs Mine B, levs
Net revenue 450,000 450,000
less Operating cost 300,000 330,000
Balance 1 150,000 120,000
less Depreciation 50,000 50,000
Balance 2 100,000 70,000
less Depletion 45,000 35,000
Income before taxes 55,000 35,000
Table 2. Accounting profit of coal strip mine (thousands of levs)

(1) Gross revenue 37,200
less (1)-0,2 = (2) Royalty payments 7,440
(1 -(2) = (3) Net revenue 29,760

(4) Expensed investment 0

(5) Operating costs 16,770
(4) +(5) = (6) Total costs 16,770
(3)-(6) = (7) Gross profit 12,990
less (8) Depreciation 3,358
(1) -(8) = (9) Balance 1 9,632
(3)- 0,1 = (10) Depletion 2,976
(9)-(10) = (11) Profit before taxes 6,656
(11).-0,5 = (12) Taxes 3,328

(13) Tax credit 24
(12)-(13) = (14) Adjusted taxes liability 3,304
(11) - (14) = (15) Net profit after taxes 3,352

REVIEW OF THE METHODS OF INVESTMENT
APPRAISAL

The more common method of investment appraisal in
mining industry are: the accounting rate of return (ARR); the
pay back period (PB); the net present value (NPV); the
relative present value (RPV); the Hoskold method; and the
internal rate of return (IRR). A brief comment of pros and cons
of different methods is presented in this section.

The accounting rate of return (ARR) was for many years the
most popular for mining' managers method. It is still applied,
because of its simplicity and the definite final result. The
shortcomings of the ARR method may be generalized as
follows: it doesn’t use the conceptions of time value of money
and cash flow; the residual value of asset is ignored; there is
no basis of real comparison between profits or rates of return,
obtained in different time periods; the influence of the
preproduction period over profit is not considered.

The payback period (PB) is the simplest evaluation
technique, thus it is very popular. This method is especially
useful for investment projects in industries with rapid
technological development - if the physical life of a new
machine is longer than its obsolescence, it must ensure profits
over a very short period. Under such conditions the payback
period is very appropriate criterion for the profitability of
investment projects. It is also applicable, to some degree, for
measuring risk. Long time projects are risky, at least because
it is not easy to forecast future cash flows. Investments in
relatively short time projects protect the firm against risk. In
this respect payback period reflects the liquidity of investment

projects. Nevertheless, firm may obtain high rate of return
when it undertakes risky investments. The weaknesses of the
method are: time value of money is not considered; cash flows
beyond the payback are neglected. Therefore, the method
doesn't give a satisfactory assessment of profitability — shorter
time period projects are not always more profitable. PB
method may be used, as an indicator for rank ordering, only in
the cases where the projects have identical lifetime and the
same cash flows — the shorter is payback period and the more
profitable is project. Because the method ignores the time
value of money, it seldom gives positive assessment to
projects whose return is reached over a period of 12 — 15
years.

Net present value method (NPV) uses both conceptions —
for the time value of money and for cash flows. Furthermore,
the method considers the full life of projects. Rank ordering of
alternative investments is meaningful only if the initial
investment and the lifetime of the projects are identical. Very
serious problem in using this technique is determining the cost
of capital. The cost of capital is not always constant over the
life of project. Possible changes should be incorporated into
the analysis. Another problem is that, stressing the profit
maximization NPV disregards liquidity of the firm.

Some of the disadvantages of NPV are corrected by the
relative present value (RPV) method, although the problem
with the cost of capital still remains. RPV allows precise
comparison among projects with different initial investments.
The RPV method simply modifies NPV measuring the present
value per lev of investment.
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The Hoskold method uses two interest rates — a speculative
one of investment in mining activity and a safe rate of
investment in sinking funds. Presumption in the method is that
the profits obtained will be invested in sinking funds.
Nevertheless, sinking funds are not attractive in modern
financial management. Using of sinking funds reduces the
amounts invested in mining activity and thus reduces the
overall profitability. Speculative rate can't increase to
compensate the negative effect of the safe rate over the profit.

According to the managerial theory the statement that the
higher rate compensate the higher risky operations is not
correct. Risk probability is measured by other techniques, not
by different interest rates.

The internal rate of return (IRR) method has three main
advantages: it shows the real rate of return of capital
investment; it gives a meaningful measure of the profitability of
projects; it depends to a lower degree on the cost of capital.

Table 3. Accounting profit and net cash flow of coal strip mine (thousands of levs)

(15) ) Net profit after taxes 3,352
Add (8) Depreciation 3,358
Add (10) Depletion 2,976
(15) + (8) + (10) = (16) Balance 2 9,686
Less (17) Capitalized investment 744
Add (18) Other cash adjustments 3
(16) - (17) + (18) = (16) Net cash flow 8,945

The main disadvantage of the method is the implicit
assumption that all the cash flows are reinvested in
opportunities that yield the same rate of return. This
assumption is valid only under certain conditions. Ordinary,
the rate of return of investment is highly variable. Therefore,
NPV gives almost always more precise assessment of rank-
ordering then IRR. Another problem is that for noncon-
ventional projects the method gives more then one decision.

Although, more of the financial experts recommend the
NPV and the RPV methods, the statistics data shows that the
managers prefer the IRR method (D. Salvatore, p.606). About
54 percents of the firms used the IRR method as a primary
method for assessment of investment projects. The managers
of 23 percent of the firms have preferences to the method
ARR, and only 9.8 percent to the NPV method. The methods
that ignore the concepts of the time value of money and cash
flow — the accounting rate of return method and the payback
period method, are applied mainly as secondary methods.

DECISION TREE OF INVESTMENT IN MINING
INDUSTRY

A positive assessment of the profitability of investment
project is not always enough for its acceptance. Starting of the
projects in mining industry as well as the risk projects in other
industries lead to sequence of situations in which must be
chosen among several alternative decisions. The manager
must also consider these situations to make the final
investment decision.

There is an economic model describing this kind of
subsequent managerial decisions. Since the sequence of
decisions and events are represented graphically as the
branches of a tree, this model has been named “decision
tree”.

Figure 1 shows a decision tree for development of oil field
(T. Wonnacott, R. Wonnacott, p.763). The point from which
the branches emanate is called a node. Boxes are used to
show decision nodes — the points at which the manager
subjectively chooses the next branch, while the circles show
chance nodes - the points where the outcome is determined

through probability distribution. While the construction of the
tree starts at the left and moves to the right, the analysis
begins at the right and works backward to the left. The first
problem for the company is whether or not to buy field. If the
decision is to buy, the next dilemma is — drilling immediately
on the basis of available geological information or additional
seismic surveys. If the decision is drilling, there are three
possible outcomes — gusher, wet field and dry hole. The
assessments of the first two outcomes are the net present
values of investment projects. The assessment of the
outcome “dry hole” is a negative — the drilling costs. Dry hole
drilling has two alternative decisions —stopping of activity and
second drilling. Seismic surveys must prove availability of
reserves. The alternative decisions here are again stopping of
activity and second drilling. In this case of “stopping of activity
the assessment of outcome are costs for seismic surveys.
When the economic conditions are changed the decision tree
must be adjusted.

UNCERTAINTY AND RISK

In section 5 were discussed some appraisal methods of
economic feasibility of investment projects, assuming full
certainty of economic environment. Under such conditions the
manager determine the most likely values of the variables,
necessary for IRR method or some other techniques for
evaluation, to obtain the solution of economic analysis. In
many situations, however, the manager makes assessments
with some uncertainty.

Many economists use the term risk to define uncertain
situation that can be described with probability distribution.
Uncertainty then is a situation for which probability distribution
can't be constructed. In recent years this concept was
changed. Risk is accepted as a consequence of possible
uncertain outcomes. For example, the outcome of investment
decision is not certain, so there is a risk of losses. The
magnitude of uncertainty in mining projects is larger than in
most other industries. On the basis of restricted geology
information several important decisions must be made — about
the method for development of deposit, the production
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capacity and the processing plant. Uncertainty can arise in the
estimation of reserves, in the assessment of demand and
prices or as a result of government policy. The combined
effect of all these sources of uncertainty has a significant
impact over the cash flows and the rate of return. The
cumulative effect may be large even when the different types
of uncertainty have a low probability of occurrence. The
measurement of the uncertainty and risk, therefore, is very
important for making real assessment of the profitability of
investment.

The most used method for measurement the uncertainty
and risk is the expert (or subjective) assigning the probability
distribution to the variations in the value of the variables. The
managers of ore mine may decide that the uncertain variables
are only two — operating costs and the price of ore (O.
Rudawsky, p.81). The probability distribution of both variables
must be assigned by the experts, who have the best
information — in our case the chief engineer for operating
costs and the director of marketing for the variations in the ore
price. Standard deviation, computed on the basis of probability
distribution, is an absolute measure of risk. An example for the
probability distributions of the price and operating costs of
extraction is presented in table 4. The best aspect of this
method — the expert assessment - may lead, however, to
incorrect results. The people are inclined to compromises in
their own favor. The mining engineer will overestimate pro-
duction efficiency, while the marketing director will favor
higher prices. As a result operating costs will be lower and the
price and profit will be larger. To solve this problem mining
companies often engage outside consultants. Many managers
prefer also the methods for simulating probability distributions.

CONCLUSIONS

Summing up the discussion so far two main conclusions
may be made: 1.) There is not a common acceptable rate of

second

second
drilling

gusher

i

vt

i

dry
hole

stopping of activity

guzsher

et

stopping of activity

return of the investment projects in mining industry; and 2.)
There is not a precise method of evaluation of these projects.
Suppose the manager must choose between several
alternative projects. He (or she) computed IRR and probability
distribution with expected value and standard deviation for
each of these projects. Are the results he has estimated
acceptable for all managers and investors and under all
circumstances? Does the project that is attractive for one firm
is attractive for another? What is the required rate of return —
20, 15, 10 percent? Definite answers of all these questions,
obviously, can’t be given. In the past consulting firms tried to
impose standards in the mining industry, announcing that the
expected rate of return must be at least 32 percent. There are
many mining and energy firms, however, which are satisfied
from yielding half of that rate projects.

In principle the preferences of the company depend on the
profit, productivity, objectives, as well as the capital and the
skill of the human resource. Under conditions of changing
economic environment the preferences may vary. It is
especially the case when the profitability is connected to high
level of uncertainty. It is not uncommon then that a deposit,
rejected by one firm, is successfully developed by another
firm.

The rate of return is not the only criterion for investment
appraisal, although for more of the managers it is a main
factor. Preferences of the company for example depend on
the intuition and personal judgment of the manager.
Practically, these factors are not considered, because they are
not quantifiable.

What is the best method of investment appraisal in mining
industry? There is just no such a method. Although new
techniques of investment appraisal including the conceptions
of cash flows and time value of money are more precise then
the traditional, they are not perfect. Their efficiency depends
to high degree on the objectives of the analysis. Furthermore,
a full investment picture can be constructed only with
additional analysis of uncertainty and risk. Good managers

ANNUAL of University of Mining and Geology “St. Ivan Rilski”, vol. 46(2003), part IV, HUMANITARIAN AND ECONOMIC SCIENCES

53



Radev J. ECONOMIC ANALYSIS OF INVESTMENT PROJECTS ...

Table 4 Subjective probability distributions of the price and operating costs (levs)

Price (P)) Probability (pi) Operating costs (C)) Probability (pi)
9,00 0,04 6,00 0,05
10,00 0,07 7,00 0,15
11,00 0,12 8,00 0,22
12,00 0,16 9,00 0,27
13,00 0,20 10,00 0,16
14,00 0,15 11,00 0,10
15,00 0,11 12,00 0,05
16,00 0,09
17,00 0,06

Expected value
P=1311 C=8%84
Risk
or= 2,05 | | oc = 1,49 |

use always two different appraisal methods (IRR and PB for
instance). If the results obtained from both methods are
similar the manager’s conclusions are reinforced. If the results
are contradictable, manager must solve contradiction, using
other appraisal methods.
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KNACUOUKALUA HA METOOUTE 3A OLIEHKA HA UHBECTULIMOHHU NPOEKTH
B MUHHUA OTPACBI
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MwHHo-reonoxku yHueepcuteT “Ca. MBaH Puncku”
Codomsa 1700, Bbnrapus

PE3IOME

B n3roteeHns goknag e paspaboteHa knacudukaLms Ha OCHOBHUTE METOAM 3a OLIEHKa Ha peasiin MHBECTULIMOHHM MPOEKTY C MPUIOXEHNE B MUHHNS OTpack. Te ca
pasrpaHuYeHn OCHOBHO MO KpuTepusi “OTuMTaHe pakTopa Bpeme” Ha CTaTWyHW MEeTOAM M Ha OMHAMWYHM MeToaw, 6a3npaHM Ha OCbBPEMEHEHM CTOMHOCTW U Ha
ObaeLyyn CTOMHOCTU Ha napuyHuTe notouu. PasrnefaHa e CbLUHOCTTA Ha M3MOXeHWUTe MeToaW, cneuudukata Npu U3UUCIABAHETO WM, TAXHOTO MPUNOXEHWEe B
npaKTvKaTa 1 3Ha4uMOoCTTa Ha OTAENHNTE METOAN 3a LieNUTe Ha M3NOMN3BaHETO UM KaTo KpUTEpWM Npi OLieHka v 13bop Ha NPOeKTEH BapuaHT Ha MHBECTUPaHE.
[MpennoxeHnsaT knacudmkaLmnoHeH noaxoa Moxe Aa 6be 13non3saH KakTo npu 1360p Ha BapuaHT Ha MHBECTMpaHe, Taka 1 NPy OLieHKa Ha MHBECTULIMOHHNS MPOEKT
3a creunduIHITe YCnoBms Ha MUHHO-LOOWBHIS 1 MUHHO-NpepaboTBaTeNnHIUs 0Tpachn.

B cneuwanusspaHata nuTepaTtypa CbLUECTBYBA LUMPOK
Habop Ha MeToaM U MOZMMUMKaLMM Ha OCHOBHWUTE METOAN 3a
OLEHKa Ha WHBECTULMOHHW NpoekTw. B 3aBucumocT OT ToBa
Janu oTyuTar akropa “Bpeme” CbLieCTBYBaLLUTE METOOM Ce
pasrpaHnyaBaT Ha CTATW4HM W Ha JWHAMWYHW MeToau.
CuctemMaTM3npaHeTo Ha ChLLECTBYBALLNTE METOAN B €AMHHA
Knacudmkaums € 0T CbLIECTBEHO 3HAYeHWe 3a Bb3npuemaHe
1 OHarnefsBaHe Ha CbLIHOCTTA Ha METOAWTE 3a OLEHKa Ha
VHBECTULMOHHN MPOEKTW. B mpepnoxeHaTa kmacudmkaums
(Purypa 1) ca BKMIOYEHM METOAM 3a OLEHKA Ha peasnHu
VHBECTULMOHHM MPOEKTN C NPUIOXKEHNE B MUHHWS OTPach.

ﬂOGMB'bT Ha MNOJie3Hn K3Konaemn € CBbp3aH CbC
3HauMTENEH 0bem MHBECTULINN. Bb,qemaTa e(*)eKTVIBHOCT Ha
WHBECTULINOHHUTE NPOEKTU Ce nnuMuTMpa OT V|36opa Ha
NPOEKTEH BapWaHT Ha pa3pa60TBaHe Ha Haxoauwata Ha
nonesHn u3Kkonaemu, KOeTo pas3kpuMBa 3Ha4Y€HMETO Ha
WKOHOMMYECKaTa oueHKa Ha WMHBECTULNKUTE. Vlsrpam,aneTo
Ha MWHHUTE NpeanpuAaTua B B'bﬂrapl/lﬂ B MOMEHTa HE €
NOAYMHEHO Ha CUCTEMEH MKOHOMMUYECKM NMOAXO0[A 3a OLEHKa n
M360p Ha TMPOEKTEH BapWaHT Ha CTPOUTENCTBO WU
eKkcnnoaTtauua Ha MWHHK obektn. ToBa B MHOMO cny4amn e
npnynHa 3a HeonpasaaHO BUCOKN MHBECTULWMOHHK pa3xoan U
CHWKEeHa Bb3BPbLUAEMOCT Ha WHBECTUPAHUTE CpeacTsa.
Cb3paBaHeTO Ha CUCTEMEH MKOHOMMYECK) noaxod 6u goseno
[0 3Ha4yuTenHo no,q06p;|BaHe Ha  WKOHOMWYeCKaTa
e(*)eKTVIBHOCT Ha [obuvBa Ha MoOnMesHW wuskonaemu. TakbB
nogxon 6m TpFIGBaJ'IO [a Ce OCHOBaBa Ha onpefeneH Kpbr
MeToan, noaxoddLln 3a n3non3eaHe npu OLeHKa K V|360p Ha
peanHn NHBECTULIMOHHU NMPOEKTH.

CTaTMYHMTe MeTOAM 33 WHBECTULMOHEH aHanua3 Ha
NpoeKTUTe He OT4YMTaT (hakTopa Bpeme. Tean MeToau ca
npunaraHu y Hac npeobnagasalo ao 90-Ta roauHa, nopaau
npuetata 3afblKUTENHa CTaBKa 3a edeKTUBHOCT Ha
WHBECTULMUTE MO OTpacniu, HO WMaT  LUMPOK  Kpbr

NPUBBPXKEHULM WU B Pa3BUTUTE CTPaHW. OCHOBHUTE CTATUYHK
nokasaTenu, M3non3BaHu B NpakTUkata Ca. HETEH O0X0oA4 OT
MHBECTULUNATA; HOPMa Ha Bb3BPBHLAEMOCT Ha WUHBECTULMATA;
CPOK Ha OTKynyBaHe Ha WHBECTULUMATA U peHTaGVIJ'IHOCT Ha
MHBECTUUNATA.

lMokasaTensT HeTeH poxod oT mHBectuumsaTa (Net Income
from Investment - NII) npeactasnsBa 3agbpkaHus goxog OT
peanuanpaHeTo Ha MHBECTULMOHHWS NPOeKT. Ton Moxe Aa ce
OMpefenu Ha OCHOBaTa Ha pasnukata Mexgy cymara Ha
unctute nevanbu ot wuueectuumata (Net Incomes - Nin),
peanuaupaHu B Mepuoja Ha OTdaBaHe W cymarta Ha
MHBECTULMOHHNTE pa3xopm (Investment Costs - IC), a cbuwo
Taka 1 Bb3 OCHOBA Ha BxoaswmTe napuynm notouy (Input Cash
Flows - ICF), kouto ca B pesyntaT OT WHBECTALUMATA W
unaxogswmte napuynm notoum (Output Cash Flows - OCF) T.e.

T T
NII = ZNlnt —ZIC, unu
1=0 1=0

T T
NIl ¢ =Y ICF, - OCF,.
t=0 t=0

Taka onpegeneHuaT nokasaTen UMa CMUCBIIA Ha CYETOBOAHA
neyanba OT peanuaMpaHeTo Ha WHBECTULMOHHATA Waes B
MbPBUA CyYail MW BENWUMHA Ha 3agbpxaHaTta nevanba BbB
BTOPUS CRyYai.

lMokasaTensaT Hopma Ha Bb3BPbLWAEMOCT Ha MHBECTM-
umaTa (Rate of Return - RR) npeacrasnsisa cpegHoroguiuHaTta
nevanba oTHeCeHa KbM CymaTa Ha WHBECTWULMOHHUTE Pa3xoam
UMW CPEOHOTOAMLIHMS BXOASAL NapUyeH MOTOK OTHECEH Ha
cymaTta Ha U3XOLAWMTE NapuyHM notouun. Ts O0BWUKHOBEHO ce
onpeaens KkaTto NpOLEHT.
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METOOM 3A OLIEHKA HA MHBECTULMOHHW NPOEKTW C MPUNTOXEHWNE
B MMHHWA OTPACHIT

v

CTtatnyHn meToam |

y

JnHamuyHn metoam |

v

I
y

HeTeH noxop ot OcbBpeMeHsiBaLLy Bbaewm cTorHocTy
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B npeactaBeHns nogxod 3a M3YMCIISIBaHE Ha MokasaTens e
Taka  JeduHMpaHMAT  rokasaten  xapakTepuaupa BrpafeHo efHO He CbBCEM [OCTOBEPHO AomnyckaHe. Toil ce

OTHOCUTENHaTa A0OXOAHOCT Ha MHBECTULMNATA.

[NokasaTenart CPOK Ha OTKynyBaHe Ha WHBeCTUUUUTE
(Payback Period - PBP) e peuunpoyeH Ha npeaxogHus
nokasaten. [pu onpedensHeTo My ce pasrpaHnyaBaT [ga
nogxoga. MbpBUAT noAxop ce OCHOBaBa Ha pasgensHeTo
Ha cymaTta Ha VHBECTULUMOHHWUTE pa3xoan (u3xogawmTe
MapuyHu MOTOUM) HA YCPEOHEHUTE TOAWWHM nevanbu
(BxogswwmTe mapuyHn motouun). OnpegensiHeTo My Cce
13BBbpLLBA MO hopMynuTE:

fasvpa Ha ycpegHsBaHe Ha TOOWLUHMTE [OXOOM  MIM
BXOOSALMTE MapuyHK MOTOLW, KOBTO CE€ Hanara BbpXy Lenvs
WHBECTULMOHEH Tepuof. 3a TMO-TOYHO OmpedensHe Ha
rokasaTensi ce NpenopbyBa BTOPUAT MOAXOH, OCHOBAH Ha
HamarsiBaHe Ha WHBECTULMOHHATA CymMa Ha pasxoguTe ¢
aKyMyrnupaHuTe AOXOAM OT MHBECTUUMSTA Ha Kpas Ha Bcska
roOAMHa OT XMBOTAa Ha MPOEKTa W OnpedensHe MOMEHTa, B
KOWTO MHBECTULMATA Bb3BPbLLA BIOXEHUTE CPEACTBA, T.€.

PBP PBP PBP PBP

> Nin, = > IC, wm Y ICF, = > OCF,, ()
t=0 t=0 t=0 t=0

kbaeto: PBP e nHaekchT Ha roguHaTa, B KosiTo aKymynupaHute
HETHW [0X04u Ce N3paBHABAT C BITIOXEHUTE NHBECTULIUN.
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lMokasaTensaT  peHTaOMNHOCT  HAa  MHBeCTULMATA
(Profitability of Investment) nokassa HeTHUst foxo4, OCUrypeH
Ha 1 neB OT MbpBOHAYANHUTE UHBECTULMM. M3BECTEH € oLe
u kato koeduumeHt “Mpuxogu-Pasxogn” unu BCR (cbkpa-
weHue o1 Benefit-Cost Ratio)

iNln iIC

Pl =BCR="—1 4 Pl =BCR=—0-1 (5)

> IC, ZOCFt
t=0

t=0

OCHOBHWSIT HEAOCTATbK Ha CTAaTUMHUTE METOOM €, Y€ He
otunTaT chaktopa “‘Bpeme’. MeTtoguTe oTuuTawmM (akTopa
‘BpemMe” ce HapuyaT OMHAMUYHM METOAM M Hamupat no-
LUMPOKO NMPUIOXEHWNE B MHBECTWLMOHHATA NpaKTLKa.

[vHamMn4HMTE MeToAM Ce OCHOBAaBaT Ha KOHLenuusTa 3a
HacTosiwata croiHocT (Present Value - PV) Ha 6baelm
(prHaHcoBM noToUW. Tasn CTOMHOCT € CBbp3aHa C MbpBYUS
NPUMHUMN Ha uHaHeuTe: “EOUH neg8 OHec e no-UeHeH om
eduH nes ympe’. KopurpaHeTo Ha HOMWHanHaTa CTOMHOCT
Ha Obgewy napuyHM noToUM CcTaBa C MOMOWTA Ha
auckoHToBus  baktop (Discount Factor - DF), «koito
npeacTaBnsBa peLmunpoyYHaTa BENUYMHA Ha COXHONUXBEHUS
¢akrop (Compound Factor - CF).

[vHaMuyHUTE METOAM, KOMTO HamupaT MpUIOXKeHWe B
peanHuTe MHBECTULIMOHHM NPOEKTMU Ca: HETHA OCbBPEMEHEHA
CTOMHOCT; HeTHa Bbfella CTOMHOCT; OTHOCUTENHA OChLBpe-
MEHeHa CTOWHOCT; OTHOCMTENHa Obfela CTOMHOCT; BbT-
pellHa HOpMa Ha Bb3BPbLUAEMOCT; MHOXECTBEHA BbTPELUHA
HOpMa Ha Bb3BPBLLAEMOCT; MOAMpUUMPaHa BbTPeLHa
HOpMa Ha Bb3BPbLLLAEMOCT; OWUCKOHTMPaH CPOK Ha
OTKynyBaHe Ha WHBECTWLMSATA; WHAEKC Ha peHTabunHocTTa
(koecbuupeHT “TMpuxogm-Pasxogn”) 1 aHIUTETEH METOL.
MeToabT Ha HeTHaTa OCbBPEMEHEHA CTOMHOCT U METOALT Ha
BbTpelLHaTa HOpMa Ha Bb3BPBLUAEMOCT Ca ABaTa OCHOBHO
npunaraHn OT MEeXOyHapoOHWUTE (PUHAHCOBUM WMHCTUTYLMM
MeToau 3a (OMHAHCOBA OLEHKA Ha WHBECTULIMOHHM MPOEKTY.
OcBeH TAX CbluecTByBaT M ronaMo pasHoobpasne ot
PasnuYHK TEXHU MOAUGMKaLIN.

HetHaTa ocbBpemMeHeHa (cerawHa, CbBpPEMEHHa)
croiHoct (Net Present Value - NPV) npeacraensBsa
3abpXaHUs OCbBPEMEHEH A0XOL OT peanu3npaHeTo Ha
WHBECTULMOHHWS NpOekT. TOA MOXe Ja Ce Onpefen Bb3
OCHOBAa Ha pa3nukata Mexmy Ccymata Ha  HETHUTE
OCbBpPEMeHeHN foxoaun oT uHBecTuumaTta (Present Value of
Net Incomes - PVNIn), peanuaupanqu B nepnoaa Ha otaaBaHe
Ha WHBECTMUMSITA, HamaneHa CbC CymaTa Ha OCbBpe-
MEHEHUTE WHBECTULUMOHHM pasxogu (Present Value of
Investments Costs - PVIC), a cblyo Taka M Bb3 OCHOBA Ha
OCbBPEMEHEHUTE BXOAALM napuyHu notoum. (Present Value
of Input Cash Flows - PVICF), kouto ca B pesyntat oOT
WHBECTULUMSTA W  OCbBPEMEHEHWUTE U3XOZSAWM  NapuyHM
notoum (Present Value of Output Cash Flows - OCF). Tosu
nogxog 4ecto ce obo3Hayaea M kaTto MeTo4 Ha
AUCKOHTUpaHWs napuyeH notok (Discounted Cash Flow
Method). HeTHaTa ocbBpeMeHeHa CTOMHOCT No ABaTa MeToaa
Ce M34ncnsBa no opmynure:

NPV = PVNIn—PVIC =
TN, &IG

-y -y

t0(1+r) t=0 (1+71)
NPVqe = PVICF - PVOCF =
L ICF, L. OCF,

=22

=0 (1+ r) t=o (1+ r)tl

EauH exBuBaneHTeH no WHGOPMALMOHHATA CU 3HAYMMOCT
nokasaren 3a (pMHaHCOBa OLEHKa Ha WHBECTULIMOHHM MPOEKTH
€ HeTHaTa 6baewa crovHocT (Net Future Value - NFV). Ton
ce pasnuyasa oT NPV no MomeHTa, KbM KOWTO Ce npuBexaat
pasHOBPEMEHHUTE NapuyHu notouu. 3a 6anaHcupalla rogvHa
Cce npuema He mbpeaTa, a 0bUKHOBEHO nocrnegHaTta roguHa ot
MHBECTULIMOHHMA XMBOT Ha npoekTa. OnpepensHeto Ha NFV
MOXe [a Ce M3BBbPLIW Ype3 OTHACAHe Ha HETHUTE JOXO4M W
WHBECTULMOHHWTE Pa3xoau M 4ypes MeToda Ha npueexaaqe
Ha BXOAALMTE M M3XOAALMTE NApWUYHW NOTOLM KbM Kpasi Ha
WHBECTULMOHHWA nepuog. [lokasaTensr ce onpegens mno
cnegHuTe hopmynu:

NFV = FVNIn-FVIC =

=Y NIn.(1+r) IC.(L+1)"
-Ehnaen -2 )

NFVge = FVICF - FVOCF =

T T
=Y ICF.(1+1)" " - Y OCF.A+r)"
t=0 t=0

MeToabT He Hamunpa LWWPOKO NpUNoXeHne B WHBECTU-
LIMOHHATa NpPakTuka, HO HOCWU AOMbITHUTENHA MHCbOpMaLl'VIH npu
onpenenaHe HOMMHaNHOTO HapacTBaHe Ha KanuTana.

Opyrm mogudpukaumm Ha NPV n NFV ca oTHocuTenHata
HeTHa ocbBpeMeHeHa cToliHocT (Relative Net Present Value)
W OTHOCUTeNHaTa HeTHa Gbpewa cromHocT (Relative Net
Future Value). Mpu 1ax NPV 1 NFV ca pasgenenu Ha cymata
Ha MHBECTULIMOHHWUTE Pa3X0aM WM Ha CymaTa Ha W3XOAALMTE
NapuyHM NOTOLM, OTHECEHW CbOTBETHO KbM HAuyarnoto Ha
WHBECTULMATA WM KbM HeilHust kpal. OnpedensiHeTo uMm ce
WN3BBbPLLUBA MO CieAHNTE hopmynm:

i NIin _i IC,
_ t t
RNPV — PVNIn-PVIC _ 10 @+r) S@+r) Wl
PVIC i IC;
S@+r) ()
i ICR Z OCF,
PVICF -PVOCF S @+r)' S@+r)'.
RNPVCF = = Il
PVOCF i OCF
D)
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RNFy = FYNIn—FvIC _
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BTopusaT OCHOBEH MokasaTen 3a OLUEeHKa Ha huHaHcoBaTa
e(EKTUBHOCT Ha WHBECTULIMOHHWTE NPOEKTU € BbTpellHaTa
HopMa Ha Bb3BpbluaemocT (Internal Rate of Return - IRR).
ToW ce pechrHMpa ¢ YCNOBHO B3ETa HOPMa Ha AUCKOHTUPaHe,
KOATO M3paBHsBa anrebpuyHata Cyma Ha AWCKOHTUpaHWTE
neyandu M OUCKOHTUPaHUTE WHBECTULMOHHM pasxoau Unu
anrebpuyHaTa Cyma Ha [AMCKOHTUPAHWUTE MONMOXMTENHW W
OTpULATENHN NapUyHM MOTOLM, MOPOAEHM OT MpOoeKTa 3a
MHBeCTMpaHe. T.e. BbTpELIHATa HOpMa Ha Bb3BPbLIAEMOCT €
AMCKOHTOBATa HOpMa, KOSITO MPUBEXAA HETHaTa CbBPEMEHHA
cToiHoCT kbM Hyna. OnpepensiHeTo Ha IRR ce ceexga go
peliaBaHeTo Ha CredHus u3pas Crpsmo r, Ype3 MeToda Ha
NMHelHaTa VHTepnonauys:

T T
NPV = PVNIn-PVIC =y 0ty _1Ct__
St 5 1+r) (10
T
NPVee = PVICF - pvocF =y 1S3 OCR
S+ S+
B'preLIJHaTa HOpmMa Ha Bb3BPbLLWIAEMOCT UM3MepBa

(huHaHcoBaTa ePEeKTUBHOCT Ha MHBECTULIMOHHUTE MPOEKTH B
OTHOCUTENHO M3MepeHue. T Gokycupa Bbpxy cebe Ci KakTo
MO3UTUBHM, Taka W HEraTMBHW OT3WBM 3a CBOWTE
Bb3MOXHOCTW da M3MepBa (hpUHaHCOBaTa e(eKTUBHOCT Ha
WHBECTULMOHHWTE npoekTu. [lpegumcTBata Ha meTtoga ce
CBEXAAaT [0 BBL3MOXHOCTMTE mnokasaTens fda obcnyxsa
anTepHaTWBHUTE  BapWaHTM  Ha  KOHKypupawm  ce
WHBECTULMOHHW NPOEKTM C pasnnyHa MawabHocT.

MeToabT MHOXECTBEHa BbTPElIHA HOPMAa Ha Bb3BPb-
waemoct (Multiple Internal Rate of Return - IRRs)
M3Non3Ba 3a Taka HapeyeHutTe HeHOpMaliHWU MHBECTULIMOHHK
npoeKTW. HopmanHuTe MHBECTULIMOHHM MPOEKTU NpuTexasar
€AVH NN HAKONKO M3XoddlM napu4Hn notouu cnensaHu Ot
cepua BxoddALM napu4yHKM noTouun. HeHOpMaJ'IHI/ITe WHBECTU-
LIMOHHM NPOEKTN Ce XapaKTepusnpar ¢ Ob/Tbr UHBECTULIMOHEH
nepuogd wn pegyeBawn ce uU3XoaAlwM U BXOAALLN HETHU
MapuyHN notouun. TakuBa MPOEKTW Ce OLEHsIBaT TPYAHO C
metogda IRR. MMpwn Tax ce ABsBa Bb3MOXHOCTTA OT MosiBa Ha
[BE WNX MOBEYE WMarvHepHU peLleHnst cnpsamo r. Tosw
OCHOBEH npobrnem ce paspellaBa u4pe3 OLEHsIBaHE Ha
HEHOPMarHUTE MHBECTULMOHHM NPOEKTU C MHOXeCTBeHaTa
BbTPELUHA HOPMA Ha Bb3BpbLUAEMOCT. TS ce onpedens ypes
peLaBaHeTo Ha 13pasa:;

CF,
t=0 (1+ r)‘

(11)

cnpamo r. OBGWKHOBEHO Ce noMyyaBaT MoBeye OT eaHo
pelleHne. Tean pelleHUs ce MoMy4yaBaT C rofamMo pasnuune B
PasMEpPHOCTTAa Ha I KaTo Ce OTXBbPNAT pelleHusiTa oT
BMCOKAaTa Pa3MepHOCT.

MeTtozbT IRR nputexasa 1 moaudukalms, HapeyeHa Moau-
¢uumpaHa BbTpelwHa Hopma Ha Bb3Bpblaemoct (Modified
Internal Rate of Return - IRRm). Ta3u Hopma e HensBecTHa
BENMYMHa B PABEHCTBOTO MeXOy OCbBpEMeHeHaTa CTOMHOCT
Ha UHBECTULMOHHUTE pasxoay (M3XOAALMTE NapUYHK NoTOoLY),
pasrnefaHn Hanpen BbB BPEMETO M WUCKOHTUpaHaTa ¢ IRRm
Ccyma Ha ObfelLuTe HeTH 10X0AM (BXOASLM MapUyHK NOTOLM),
HapeyeHa KpaiiHa CTOMHOCT Ha HeTHWTe neyantu (Terminal
Value of Net Incomes - TVNIn) wnu kpaiiHa CTOMHOCT Ha
BxofawumTe napuyHu notoun (Terminal Value of Input Cash
Flows - TVICF). IRRm ce onpegens cnep pelwaBaHeTo Ha
n3pasa:

:
Nin,. 1+r

Lo ; ol TVNIn

Z = < PVOCF =————uu

S+t @+ IRRm)' (1+ IRRm) (12)

T

ICF.(L+1)"

T z t

OCFtt =1=0 — < PVOCF :&FT.
S@+r) (L+ IRRm) (1+ IRRm)

lMonyyeHnaT pesynTaT ce pasnuyasa oT cTaHaapTHaTa IRR,
KOETO CUrHanuaupa 3a BHUMATENHO OTHOLLEHWE KbM MeToaa.

MeTogbT MMa M MogudmKkauus, xapaktepusmupaila ce ¢ ToBa,
Ye 3a AMCKOHTOBaTa HopMa (r) MOXe fa ce npueme LieHaTa Ha
kanutana (Cost of Capital).

MeToAbT AMCKOHTMPAH (AMHAMMYEH) CPOK Ha OTKYMyBaHe
Ha unBectuuusTa (Discounted or Dynamic Payback Period -
DPBP) e pasHOBMAHOCT Ha MeToda CPOK Ha OTKymyBaHe Ha
WHBECTULMSATA, NPU KOSATO CE OTYMTa BMMSHMETO Ha hakTopa
“Bpeme”. lMpu onpeaensHeTo My ce pasrpaHuyaBaT ABa nog-
xoga. MbpBMAT nogxod Ce OCHOBABa Ha pa3densHETO Ha
cymaTta Ha OCbBPEMEHEHUTE MHBECTULMOHHU pasxogu (M3xo-
AWM NApUYHW MOTOLM) HA YCPEOHEHWUTE OCbBPEMEHEHU ro-
QULLHW  nevanbu (BxogdwmTte napuynn  notoum). Onpe-
AENAHETO My Ce U3BbPLLBA NO HOPMYIINTE:

T IC, T OCF,
t=0(1+1)" t=0(L+1)"
ppeP = ="y pPBP =0T 1o 13
r NI T IcF, N (13)
t:0(1+ r)t t=0(1+ I')t
= —

B npencraBeHns noaxon 3a U34McnABaHe Ha nokasatend e
BrpageHo eHO He CbBCEM [OCTOBEPHO [OMyCKaHe. Ton ce
6a3|/|pa Ha YyCpedHaABaHE Ha OCbBPEMEHEHUTE TroAULLIHU
neyandu unm OCbBpPEMEHEHUTE BXOAALLUWM Napu4HW NOTOLN,
KOETO Ce npunara Bbpxy LenMa MHBECTULWOHEH nepuoa. 3a
NO-TOYHO onpeaendHe Ha nokasarernsa ce npenopbysa BTOPUAT
noagxoAd, OCHOBaH Ha HamanaBaHe Ha OCbBPEMEHeHaTa Cyma
Ha MHBECTUUMOHHUTE pasxoaute C akymynupaHute OCbBpe-
MEHEHW O0X04u OT NHBECTULMATA Ha Kpad Ha BCAKa roaunHa ot
XMBOTA@ Ha nMpoeKkTa W onpegendHe MOMEHTa, B KOWTO
MHBECTULNATa Bb3BPbLLa BNOXEHNTE CpeacTea, T.€.
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DPBP NIn DPBP |C
S NS 1y
t=0 (@+r) t=0 (@+r)

(14)
DPBP ICFt _DPBP OC':t

& e+t & a+nt’

kbaeto: DPBP e uHaekchbT Ha rofuHata, B KOSTO akymynu-
paHWUTEe HETHW OCHBPEMEHEHM neyandu ce M3paBHSBAT C
OCbBPEMEHEHNTE MHBECTULIMOHHI Pasxoau.

MeTogbT CPOK Ha OTKynyBaHe Ha WHBECTULMATA B
JVCKOHTMpaHuaT My Bug (DPBP) e MHOro mo-ToueH u pas-
KpMBa HEPeanuCTUYHMS ONTUMM3BM, C KOUTO CE XapakTe-
pu3upart nokasatens PBP v nbpBus nogxop 3a onpepensHe
Ha DPBP.

[pyr OocHOBEH MeTO4 3a OueHka Ha WHBECTULMOHHM
npoektn e KoedmuueHTbT “lMpuxoam-Pazxoan” (Benefit-
Cost Ratio - BCR). To3u koednumeHT YecTo ce 0603Ha4asa 1
kaTo MHAEKC Ha peHTabunHocTTa (Profitability Index - PI).

MokasaTensT npefcTaBnsBa OTHOLIEHMETO HA cyma Ha
BCUYKM OCbBPEMEHEHM HETHU nevantn (BXOAsW NapuyHu
noTouM) U cymaTa Ha BCUYKM OCbBPEMEHEHU MHBECTULIMOHHMU
pasxoau (M3xodsin napuyHu motouy). ToBa Moxe da ce
13BBLPLUM B Ba BapuaHTa.

MbpBMAT BapuaHT Ha CbLOTHOLIEHWETO M3WUCKBA Aa Ce
HamMepu AMCKOHTMpaHaTa cyma Ha HeTHuTe npuxoam (Net
Revenues - NR) nnu Bxoasww napuyHu notoum (Input Cash
Flows) 1 AUCKOHTMpaHaTa cyma Ha BCWMKM MHBECTULMOHHMN U
Tekywm pasxogu no uHeecTuumsta  (Investments and
Operational Costs - I0C) unn m3xogsawy napuyHU NoToum
(Output Cash Flows).

T NRt
I 10C,
I ICF,
I OCF,

Pl =BCR unu

(15)

Pl =BCR =

BropusT BapuaHT Ha CbLOTHOLIEHMETO W3WCKBA da ce
HaMepy OMUCKOHTMpaHaTa Cyma Ha BCUYKM HETHU mevanbu ot
uueecTuumsaTa (Net Incomes) unu HETHU BXOZALLM MapuyHM
notouy (Net Input Cash Flows - NICF) u guckoHTpaHaTa
CyMa Ha BCUYKM MHBECTULMOHHM pa3xoay (Investments Costs)
unn naxoaswm napuynu notoum (Output Cash Flows - OCF).
To3n MeTog e mo3HaT U KaTo KoedMUMEHT Ha HacToswarta
croitHocT (Present Value Ratio) u ce onpegens no
thopmynara:

T NInt

t=o@+r)" »

Pl =BCR =
c ICt

u
=0(1+r)"
T ICFl —OCFt

o (1+r)
i OCFt

t=o@+r)t

Pl =BCR="12

npaKTVI‘-IeCKVI 3aTpyAHEeHNA npu NpUnoXeHneTo Ha pasrie-
JaHWA NnokKasaten ce nopaxpaat OT Bapuauumte B Kpal;IHI/IH
pesyntat, nony4yeH no AeBaTa WU3YUCITUTENHW NOAXOAa. ToBa
Hanara HeobXoAMMOCTTa OT [OMbIHUTENHO YTOYHABAHE Ha
anropuTbMa Ha U3non3BaHUTe U34UCNNTENHU npoueaypu.

Egve nonynspeH metog npu AbAroBO (puHaHcMpaHe Ha
WHBECTULMOHHM MPOEKTW € METOAbT Ha  rOAMLIHUTE
OTUMCTIEHNst OT KanuTana Wnu aHiouteta. To3n MeTog e
LUMPOKO W3BECTEH NOA HAMMEHOBaHWETO aHIOUTETEH MeTon
(Annuity method). Mpu Hero ce M3BbLPLIBA CPaBHEHWE Ha
pa3noXeHaTa Ha roguLHM JAM0BE MbpPBOHAYaNHa UHBECTULMS
C MPOM3XOOHUTE OT Hes HETHWUTE napuyHu notoun. T.e.
Obpewute roguwHu nnawanus (Annual Payment - AP),
MOPOAEHM OT AHELHUS AbAr, Ce Mony4vaBaT KaTo HacToswara
cToiiHocT Ha pgbnra (Debt Capital - DC) pasgenum Ha
aHtouTeTHUs chaktop (Annuity Factor - AF).

ap_PC__ DC (17)

A1
@+’
r
Tasu chopmyrna ce npeoGpasysa A0 u3pasa:

AP = DC.%. (18)
11—
a+n’

MocnepHusiT M3pa3 BbB opMynaTta ce obo3HauyaBa KaTo
hakTop 3a Bb3CTaHoBsABaHe Ha kanutana (Capital Recovery
Factor - CRF).

[MpeBULIEHNETO Ha TOAMILHWMS HETEH MapuyeH NOTOK Hap
FOAWLIHOTO OTYMCIIEHME OT KanuTana 03HayaBa, Ye MpOeKTbT €
(PMHaAHCOBO NpuBReKaTeneH.

B 3aknioyeHne mMoxem [a Kaxem, ye CbLieCTBYBa ronsmo
pasHooOpase Ha MeTogM 3a OueHka M u3bop Ha
WHBECTULMOHHN NpoekTU. OCHOBHUTE METOAM M3MOM3BaHU OT
MeXOyHapogHUTe (DUHAHCOBM WHCTUTYUMM ca MeToda Ha
HeTHaTa OCbBPEMEHEHa CTOWHOCT M MEeTofa Ha BbTpeluHaTa
HopMa Ha Bb3BpbliaemocT. OcTaHanuTe MOCOYEHM METOaM
CnyxaT 3a BbBeXAaHe Ha AOMbIHUTENHU KpuTepum 3a u3bop
Ha WHBECTULMOHEH MPOEKT, a CbWO Taka W Jombnear
WHopMaLmsTa 3a Bb3BPbLLAEMOCTTa Ha MHBECTULMUTE. [pU
OL/eHKa Ha MHBECTULMOHHW MPOEKTW € MPENOPBYNTENHO Aa ce
OTYMTa BMSHMETO Ha bakTopuTe “BpemMe” U “puck’, a Cbluo
Taka W BIMSHWETO HA MH(MALMOHHUTE U JaHbYHUTE eddekTy
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BbpPXy WHBECTULMOHHUTE NMPOEKTU. an OLeHKaTa Ha aBa U
nosevye NMHBECTULMOHHK NMpoeKkTa e ueneCB06p33Ho n3nons-
BaHETO Ha €dHN M CblUn MeToan n MO,CI,I/I(bVIKaLI,VIVI Ha Te3n
MeToau C Len CbNnoCTaBUMOCT Ha NonyyYeHUTe pes3yntatu.

3AKITIOYEHUE

B cBeTOBHATaA NpaKT1Ka MMa MHOIO NpaBuna 3a B3eMaHe Ha
WHBECTULIMOHHM PELLEHNs, HO HAMa npasuna 3a uabop Ha
Teau npasuna. OTOEMHUTE WMHBECTMTOPW Camu Cb3gasar
BbTpellHa MEeToAMKka 3a (hMHAaHCOBA OLEHKA Ha MHBECTU-
LIMOHHW MPOEKTW KaTO OTAENAT PasninyHu NpeanoynTaHns Ha
chluecTayBaLuTe MeToau. [oBGpoTo nosHaBaHe Ha MeToauTe
3a OLIEHKa Ha MHBECTULIMOHHM MPOEKTU NPenassa OT rPeLHo
ThIKYBaHWe Ha Pe3ynTaTiTe OT NOM3BaHNUTE KPUTEPUM.

Bcekn MHBECTULIMOHEH NPOEKT caM 3a cebe ci e YHUKaneH
1 He e 33bIKUTENHO Aa Ce Npunara YHUULMPaH cuCTeMEH

MOOXOA 33 WKOHOMMYECKa OLeHKa. AHanusaTtopute e Liere-
cbobpasHo 4a Npeunsnpat kou MeToam ca Hai-noaxoasLiym 3a
WU3NoMaBaHe MPU MHBECTULMOHHUTE OLEHKM Ha OTAeNHUTE
BapuaHTV 3a MHBECTMPAHE.
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CLASSIFICATION OF INVESTMENT APPRAISAL METHODS IN MINING INDUSTRY

Veselin Mitev

University of Mining and Geology “St. Ivan Rilski”
Sofia 1700, Bulgaria

ABSTRACT

In the report is presented a classification of the most used real investment appraisal methods in mining industry. All the methods
include the conception for present value and future value of cash flow and those are discerned on the basis of the conception for
time value of money. Two main categories are defined — a static and a dynamic one. The report discusses also the nature of the
methods, specific characteristics of calculate, their application in the practice, and the importance of different methods in their using
as criteria for the evaluation and the managerial choice of investment opportunity.

The suggested classification approach may be used in the process of decision making about investment opportunity, as well as in
the assessment of investment projects under specific conditions of mining industry.
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APPLICATION OF ECONOMICAL TOOLS IN RISK MANAGEMENT

Lubka Tchankova

Technical University of Sofia
1000 Sofia, Bulgaria
E-mail: lgch@tu-sofia.acad.bg

ABSTRACT

Dimitar Tchankov

Technical University of Sofia
1000 Sofia, Bulgaria

The risk of failure is now important part of many different aspects of materials and engineering applications. As part of the effective management, risk assessments
are essential requirements for taking appropriate decisions for maintenance and repair. By combining both engineering and financial methods it is possible to find the
appropriate time for maintenance actions. Presented decision analysis approach is demonstrated on a problem for maintenance timing of a welded tubular X-joint.

INTRODUCTION

Risk has always been an inherent part of the every day life.
People accept risk because they want to achieve their goals.
The evolution of the mankind increases the importance of the
risk management in the industry. Risk is taken into account as
an integral part of the design of structures to achieve target
reliability depending on the severity of failure and on the
uncertainty of the input data [1,2]. Risk is also important as a
base for managerial decisions on inspection, maintenance, and
investigation of the life cycle of engineering structures and
equipment[1,3].

Risk assessment methods are now used widely in the
electrical power plants, chemical engineering industry, general
structural and machine building industry etc. This is especially
critical in the case of severe working conditions for some part
of the equipment. It is financially non-profitable to replace the
whole equipment because only a few parts are out of order.
The existing system of regular maintenance/repair does not
allow achieving the best financial decisions because it is build
mostly on engineering requirements. Finding an intersection
point between financial and engineering requirements is way to
Success.

The aim of this paper is to present the strategies to prevent
the risk and to analyse the possibilities to use the risk
management procedures to predict the consequences of
failure, to propose an approach for maintenance timing based
on financial costs analysis.

LINK AND DEPENDENCE BETWEEN ENGINEERING AND
FINANCE

Risk management is an interdisciplinary subject that covers
different topics but the link between the engineering and

finance is not always obvious. Although the effects of
undesirable event usually translate into financial result the key
point of understanding the link between engineering and
finance is not easy seen. The main reason of this miss -
understanding is the difference between tools and definitions
used by engineers and managers. Both engineers and
managers seek own solution of a problem and can not find a
simple intersection between their aims [4].

The limitations of the organisational resources make difficult
for engineers to obtain the necessary resources to maintain the
expensive equipment. The engineers can not convincingly
proof their requirements to the decision-makers that are
usually managers and want to see the profit. The problem arise
because the engineers normally do not express themselves in
financial terms but in engineering analysis results as fatigue
life, crack growth, etc. In addition engineers have to compete
against other staff of the company for resources to support
maintenance of the equipment. The competition for
organisational resources usually is based on quantitative
method for financial and decisions analysis.

The limitation on the maintenance resources is born from
increasing the maintenance costs. The higher requirements on
the maintenance costs come from equipment that is in the
ageing part of its life cycle. A lot of components working in
severe conditions are in or rapidly approaching the high age of
their life cycle. Such kind of component has a shorter life cycle
comparing to other elements of the equipment.

Typical life cycle curve is shown in Figure 1. It shows the
classic shape of the Weibull life curve [2,5]. In the left side the
failure rate decreases, that is known as infant mortality. There
are initial defects from design and manufacturing. The central
section of the curve is a period of life with approximately
constant failure rate. The right part is the ageing period of the
structure and it has an exponentially increasing failure rate due
to some specific material failure mechanisms like fatigue, crack
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growth, wear and creep. This curve is used to describe almost
all engineering components.

Life cycle cost

Component Age

Figure 1. Life cycle curve

The management of the industrial companies has been
surprised by the large increase in maintenance costs for
components of industrial facilities approaching to the ageing
part of their life cycles. An opinion exists that during the
constant failure rate period if prudent maintenance was
performed the rate of failures would not increase rapidly.

The limitation of the organisational resources is caused by
lowering of price of products produced by old equipment. The
dynamic of nowadays market have resulted in using a low
price strategy in order to meet competition.

Managerial decisions are very difficult because of one side
there is a limitation on the maintenance resources due to the
low prices of the product and on the other side there is the
increased need to do maintenance due to ageing [6]. At the
period of ageing part of the life cycle of the equipment it is
impossible to postpone the maintenance work.

In this situation a big help is using decision analysis
supported with financial analyses and quantitative techniques.
This approach has been developed and gives good results in
the field of investment decisions where large amounts of
resources are involved. It is very appropriate approach as well
in maintenance decision making, in the direction to manage
uncertainty by trying to find the optimal time to maintain
equipment during the ageing part of its life cycle.

In the case of investment decision the aim of the approach is
to prove the positive effect of invested resources but in case of
maintenance decisions the aim is to determine the period
during which the equipment can work reliable without
maintenance, that is without additional investment [4].

The advantage of decision analysis approach is better seen
for the situation when the decision is not obvious and requires
quantitative methods based on both financial and engineers
knowledge. The possibility to use the same well known
investment decision approach for maintenance decision is
reasonable since the maintenance is competing for the general
organisational resources and decisions can be compared.

APPLICATION OF DECISION ANALYSIS APPROACH

The first step in the decision analysis is to determine the
criterion to be optimised. The wide used criterion providing

good results in financial projects is the Net Present Value
(NPV). This criterion determines the futures value of recent
invested resources and allows comparing different decisions.
The Net Present Value can be given as,

NPV :i _B -G 1)
=\ (L+r/100)"

where tis time in years, and sum is for a period of T years, B,

and C, are the annual benefits and costs respectively, s the
discount rate in %.

Any project is profitable when the calculated NPV is positive
and the optimal decision is with the largest NPV.

In the engineering projects as criterion for estimation
frequently time to failure, or probability of failure are used.
Even they are engineering criteria they result in financial
consequences. It becomes possible to connect the probability
of occurrence to consequence of occurrence, that is term well
accepted by business oriented managers. A more accepted
term for engineers to describe failure is risk. In the literature
risk is determined as a product of probability of occurrence
(failure) POF, and consequence of occurrence (failure) of
undesirable event, CF, given in cash terms,

R=POF*CF 2)

The financiers call the above mentioned parameter the
expected value of the consequence. The decision-makers are
interested not to know whether a component will fail, but what
result will produce this failure to the company. The similarity in
definitions allows to build a link between engineering terms and
financial terms. The relationship defined by risk and expected
value of consequence of failure is a key in the formulation of
the decision model for quantitative maintenance decision
making.

In maintenance decision situation it is necessary to
determine a maintenance action year to optimise NPV
amongst several alternatives. The alternatives correspond to
performing maintenance action at the end of first, second, third
etc year. Here NPV is considered as criterion that estimate the
profit of non-investing, and it is used to determine the year of
maintenance. In equation (1) T becomes the number of year
when the maintenance/repair is performed. For the purposes of
maintenance decision the main benefit B in equation (1) is
seen as prevented losses and can be expressed as a
reduction of the risk due to maintenance,

B = APOF *CF 3)
For the years before the maintenance, the benefit B can be
considered equal to the risk, equation (2).

Welded tubular X-joint maintenance decision problem

Welded tubular joints are widely used in structural industry,
for example in offshore structures. Their mechanical durability
is very important, as a mechanical failure may have very
significant consequences. Here a X-type welded joint from a
large stricture [7,8] will be investigated in order to establish

ANNUAL of University of Mining and Geology “St. Ivan Rilski’, vol. 46(2003), part IV, HUMANITARIAN AND ECONOMIC SCIENCES

66



Tcankova L. et all. APPLICATION OF ECONOMICAL TOOLS IN RISK MANAGEMENT

appropriate maintenance and repair programme that have to
cover engineering and financial requirements. In the analysis
two questions have to be considered. From financial point of
view it is necessary to find time, till which the company have
benefit and profit from the structure without maintenance. From
engineering point of view the repair must not be delayed
because the probability of failure and risk will increase too
much.

To obtain the variation of the probability of failure with time
(number of loading cycles) an approach based on Weibull
reliability analysis [2] and probabilistic fracture mechanics [7]
was applied. The use of Weibull analysis technique is chosen,
due to its capability to give reliable results with limited amount
of data. For this, data from laboratory tests was used [8]. In
Table 1 crack depths for four different location of the measured
crack profile are shown. The number of cycles represents the
number after initial crack measurement. Here 15000 cycles
correspond to 1 year in service. The above data was
implemented in a probabilistic fracture mechanics model that
incorporates a damage propagation mechanism [7]. The
results of this simulation are probabilities to failure versus time,

Fig. 2.
Table1.
Number Wall thickness at different locations
of cycles (mm)
| I 11} Y
145000 175 22 25 22.5
180000 4.7 12.5 15.8 15.5
200000 2.6 6.8 8.2 9.2
220000 0.2 2.5 5 58
240000 0.01 1.2 25 25
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Figure 2. Variation of probability of failure with time for X-
type welded joint.

The procedure for NPV estimation has to determine the
appropriate time for maintenance/repair, that corresponds to a
non-negative NPV. This analysis was performed using an MS
Excel workbook that allows an easy NPV estimation. For the
purpose of this example the following initial data was used:
Consequence of failure of the tubular X-joint is 20000, the cost
of maintenance and repair is 5000.

The results for variation of NPV with time are presented in
Figure 3. For the first nine years the NPV is positive and later it
becomes negative indicating for positive financial results have

been achieved in first nine years. Therefore, best financial
output will occur if maintenance work is performed during ninth
year.

L 1

NPV
/

-5000 '\_ 1

-10000 4 'x

Years
Figure 3. Variation of Net Present Value with time

It have to be noted that it is necessary to take care about
some multiplication effects, due to the fact that a single
accident can cause secondary effect — a new accident (e.g.
plastic collapse). The probability of such cascading effect is
increasing in modern industries and structures. For this
purpose it is necessary to establish all relations between all
possible risk events, to estimate the probability of occurrences
and to evaluate the multiple consequences.

CONCLUSIONS

An approach for using NPV in maintenance decisions was
presented. It allows to build a relation between engineering
and financial experts, based on a mutual understandable
definition of risk.

It is shown on an example that it is possible to find out the
appropriate time for maintenance and repair considering both
engineering and financial aspects of the problem.
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kamedpa “Mapkwatidepcmeo u 2eodesus”
mry

B noknapa ca pasrneaanu npobremuTte Ha rnobanu3aunsaTa Ha ThproBusiTa, aHanMaupaH ca NPOMEHUTE B U3HOCA M BHOCA Ha EHEPrUAHO-CYPOBUHHI pecypcy npe3
nocneaHoTo feceTurieTvie Ha 20 Bek, M3CNe[BaHN Ca TEHAEHLMMTE B M3MEHEHMETO HA TEXHUTE LiEHW Ha rmobanHuTe nasapu, NPeAcTaBeHu ca MOGENM, KOUTo
U3pa3aBaT 3aBUCMMOCTUTE MEXAY PaBHULLATA HA NPOW3BOACTBO W NOTPeBreHWe M OCHOBHWUTE MOKa3aTeny 3a WKOHOMUYECKO PasBUTME Ha CBETa, OYepTaHu ca
CcTpaTernieckuTe nepcnekTusm B rnobanHaTa Tbprosusi C EHEPrUIHO-CYPOBUHHI pecypey npe3 21 Bex.

Inobannsauusta obxeawa cTpaternyeckute npobnemu,
KOMTO BNUSISIT BbPXy Cbabata Ha LANOTO YOBEYECTBO M
YCMOBMSITA Ha XMBOT Ha HaceneHWeTo Ha nnaHertata.
OcobeHo Ba¥HM Ca paLMOHAnHOTO MPUPOLOMNON3BaHe U
ehMKacHOTO MpMpogoONa3BaHe, KOMUTO Ca B OCHOBaTa Ha
YCTOMYMBOTO pasBuTME Ha cBeTa. ToBa pasBuTME €
OPWEHTUPaHO KbM YAOBMETBOPSBAHE Ha MOTpebHOCTUTE OT
MPUPOZHM PEcypcn Ha HacToswuTe mokonenus 6e3 ga ce
3acTpaliaBa CbLUECTBYBAaHETO Ha ObaewwmTe NOKOMEHWS.
[mobanu3auusta oTpassisa HaCTbMUINTE NPOMEHMU B CBETA B
kpas Ha 20 Bek, kaTo MOAYepTaBa B3auMMHaTa 3aBUCUMOCT
Mexay oTaenHuTe Hapogu. OcobeHo BHUMaHWe ce OTAeNs Ha
W3rpadaHeTo Ha Mpo3payHa M crnpaBegfiMBa CUCTEMa Ha
rnobanHa TbproBus. CBeTOBHaTa THProBCKa OpraHv3auus
(WTO) cbpeiictBa B rmobaneH Mawab 3a HamansiBaHeTo Ha
TbproBckuTe Baprepy Ypes CbkpaliaBaHe Ha MuUTaTa, TakcuTe
W OpYyrUTe OrpaHWYeHusi, YeOHaKBSBAHETO Ha TbProBCKWTE
npaBuna 4pe3 BbBEXAAHE HA MEXAYHApPOOHM CTaHAApTH,
MPEeodonsBaHETO Ha KOH(MIMKTUTE HA WHTEPECH upe3
Cb3daBaHe Ha B3aUMOW3rOOHM YCINOBMS HA TbpryBaHe.
HeWHata geiHocT ce 6asupa BbpXy OTKpuTaTa ThproBus “free
trade”, B OCHOBaTa Ha KOSITO Ca TbPrOBCKUTE MHTEPECH U KOSITO
€ Haco4eHa KbM paslmpsiBaHe Ha nasapHUTE Bb3MOXHOCTY W
noowlpsisaHe Ha cBoboAHaTa KOHKypeHUus. Tasu cuctema Ha
rnobanHa Tbproeus obaye CMoped OMOHEHTM W WUMma
CbLYeCTBEHN HeJOCTaTbLW, KOUTO peanHo BOAAT 40
3agbnboyaBaHe Ha HepaBeHCTBOTO Mexay Ooratute n
OegHute CcTpaHm B cBeTa. Te nnegupaT 3a pagukanHa
npoMsiHa 1 3a cnpaBeanumBa Tbproeus “fair trade”, kosTo aa ce
OCHOBaBa BbpXy PaBHOMOCTABEHOCT, B3aMMOW3rOBHOCT,
CbMPUYACTHOCT, TOMEpPaHTHOCT U Ap. B Hes ce akueHTupa

BbpXy OTIOBOPHOCTTA KbM OOLLECTBOTO, ABITOCPOYHOTO
pasBuUTME, TPaWHOTO CbTPYOHWYECTBO, OMA3BaHETO Ha
npupogHaTa Cpeda, 3auyuTaHeTO Ha YOBELIKUTEe MpaBsa,
3awmTaTa Ha notpebutenute v ap. Qunemara “free trade” nnm
“fair trade” e npegmeT Ha cepwosnm guckycun B UNCTAD?,
WTO2 n gpyru opranusauuum. Ts kacae cnopHute npobnemu B
rnobanHata TbproBus, KOUTO Ca CBbP3aHK C HeobxoaumocTTa
OT HEeMHOTO LANOCTHO OOBBbP3BaHE W MbIIHO WHTETPUpaHe C
rnobanHoTo passuTye.

lmobanHata  TbproBus  TpsbBa  ga  noowipsiea
PaBHOMPABHOTO MAapTHLOPCTBO MEXAY BCWYKN ObpkaBu B
WHTEPEC Ha TAXHOTO pa3BuTue. CWMHO BRWSHWE BbPXY HEro
OKas3BaT HanWM4MeTo W  U3MOM3BAHETO HA  EHEpruMHuUTE
CypoBWHU. CTpaTernyecko 3Ha4YeHWe 3a CBETOBHWS EHEpreH
GanaHc umat CypoBusi NETPON, NPUPOLHUAT ra3 v BbIMMLLaTa,
YMETO MpOyYyBaHE UM EKCMNoaTUpaHe W3MCKBAT 3HAYUTEITHM
cpeactea.  06woTo noTpebneHne npes  MOCNEAHOTO
JeceTUNeTME Ha MUHanWs BeK Ce yBenuyaBa MoBeye OT
4eTupn MbTW. TO € Halk-ronsamMo B Pa3sBUTUTE MHOYCTPUAHM
abpxasm - CALL, Anonus, Tepmanusi, OpaHums, Utanus v ap.
lMpoBefeHuTE U3cneaBaHNs Nokassat, Ye Npu HapacTBaHe Ha
cTOMaHckaTta akTMBHOCT B cBeta ¢ 1% rmobanHoTo
noTpebneHne Ha EHEProHOCUTENW Ce yBenu4yaBa CPegHo C
0,5% Ouaksa ce, 4e npe3 2020r. ka4eCTBOTO Ha XMBOTa Ha
okoro 80% OT HaceneHneTo Ha nMnaHeTata fa 3aBucu OT
W3M0oN3BaHNTe EHEPropecypeu.

' Shafaeddin, M., Free trade or fair trade? UNCTAD Discussion Paper Ne 149,
July 2000.
2WTO, Ten Common Misunderstanding about WTO, United Nations, 2001.
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[noGanHOTO TbpCceHe W MpeanaraHe Ha EeHeproHOCUTENM
OCHOBHO 3aBMCW OT Pa3BUTUETO Ha CBETOBHOTO CTOMAHCTBO,
TEMNOBETE Ha pacTex Ha OTAEMHUTE CEeKTOpU Ha
MKOHOMMKATa,  HapacTBAaHETO  Ha  YMCMEHOCTTa  Ha
HacerneHWeTo Ha nnaHeTata, pasmMepa Ha Npoy4eHuTe 3anacu
B Haxoguwata Ha [MOMesHu W3Konaemu W W3rpageHute
JOOVBHM  MOWHOCTM B pasnunyHuTe  cTpaHu. OcHoBeH
rnokasaTen 3a OCUrypeHOCTTa Ha CBETOBHOTO CTOMAHCTBO C
€HEepruiiHN CYPOBWHU € CbOTHOLIEHMETO Mexay obema Ha
3anacuTe 1 paBHULWETO Ha fobuea. [locToBepHUTE 3anacy ot
Bbrmiia B cBeta npe3 2000 roguHa Bb3nu3aT Ha 985
MNpA.ToHa, kato 510 mnpa.T ca KameHHu Bbrimwa u 475
MNPA.T - KadsiBU M JMATHUTHM BbIMWa. Tesn 3anacy
ocurypsieaT gobvBa Ha KaMeHHW BbIMWLWA MPU CerawlHoTo
paBHuLle Ha noTpebneHve 3a 140 roguHu, a Ha kadsBu
BbrAMLLa - 3a 520 roguHu. C Hait-ronemu 3anacut OT KaMeHHU
sbrimiya pasnonarat CALL - 111 mnpa.1 (21,8%), WHaus - 73
mnpa.T (14,3%), Kutai - 62 mnpa.t (12,2%), FOAP - 59 mnpa.T
(11,6%), Pycus - 49 mnpa.t (9,6%) v Asctpanus - 47 mnpa.T
(9,2%). B Tean ctpaHn ca cbcpepoTodeHu Hap 78,0% or
CBETOBHMTE 3anacu. Hai-3Hauumu 3anacn oT kadssu K
nurauTHY Buramwwa umat CALL - 145 mnpa.T (30,5%), Pycus -
108 mnpa.T (22,7%), Kutai - 52 mnpa.T (10,9%), Asctpanus -
43 mnpa.T (9,1%) u Tepmanna - 43 mnpa.t (9,1%), kato
TeXHNAT aan Hagxebpns 82,0% OT CBETOBHMTE 3anacu.
JocToBepHuTe 3anacu oT cypoB neTpon npe3 2000 r. ce
oueHsBaT Ha 140 MmnpA.ToHa, KaTo Npu CbLLECTBYBALLOTO
noTpebneHne B cBeTa LU ca A0CTaTbYHM 3a okono 40 roauHu.
C Hai-3Hayumu 3anacu pasnonarat Cayautcka Apabus - 35,3
Mnpa.T (25,2%), Upak - 15,1 mnpa.t (10,8%), Kysent - 13,0
mnpa.T (9,3%), OAE - 12,8 mnpa.T (9,2%), UpaH - 8,8 mnpa.T
(8,8%) n BeHeuyena - 10,8 mnpa.T (7,8%). Ctpanute ot OTNEK
nputexasat okono 79,0% OT CBETOBHUTE 3anacu, kato
npubnuautenHo 67,0% OT CBETOBHUTE 3anacu Ce Hamupar B
paiioHa Ha [epcuiickus 3anus. [locTOBEpHUTE 3anacu OT
npupoaeH ras B ceeta npe3 2000r. Hagxebpnat 150000 mnpa.
M. Te we cTurHaT 3a noseye OT 60 roguHn npw
CbLLUECTBYBALLOTO paBHULLE Ha noTpebneHue B ceeTa. C Ham-
ronemu 3anacu pasnonarat Pycus - 47700 mnpg.m3 (31,8%),
WpaH - 23160 mnpa.m® (15,4%) n Katap - 9000 mnpg.m?
(6,0%), kpoeTo ce HamupaTt Hag 53,0% OT CBETOBHWTE 3anacy.
KonnyectBoTo [OCTOBEPHM 3anacit OT EHEPruintHN CypOBMHU
OCHOBHO 3aBWCK OT TAXHOTO Hanuuue B npupoaata, obemute
Ha rnobanHoTo noTpebneHue, pasMepa Ha BRaraHuTe
WHBECTULMM, PaBHULLETO Ha  MEXOYHApPOAHUTE  LIEHW,
YCbBbPLLUEHCTBYBAHETO HA MWUHHUTE TEXHOMOMUMW, Pa3BUTUETO
Ha pobusHaTta TexHuka W Apyru chaktopu. B cseta uma
pasnWyHM Haxoguiia OT Bbrnuwa, HedT W NPUPOAEH ras,
4neTo ycBosiBaHe Lie 6bae WKOHOMUYECKW LienechobpasHo
KOWTO LU MoraT fja rapaHTupar rnobanHute notpebHocTM.

EHepruiHuTe cypoBuHK ce fobuBaT NpeauMHO B PETUOHN
CTPaHM, KbAETO MMa CbOTBETHO PA3KPUTW Hal-MHOrO 3anacw.
Mpes nepnopa 1990-2000r. JOBMBLT Ha HedT € HapacHan oT
3019 mnH.T Ha 3590 mnH.T. OCHOBHM npowssoguTENM ca
Cayoutcka Apabua (441 mnu.T), CALL (354 mrH.T), Pycus
(323 mnH.T), Wpan (187 mnH.T), Mekcuko (172 MAH.T),
Beneuyena (167 mnH.T), Kutan (162 mnH.T), Hopserus (158
MnH.T), Wpak (128 MnH.T), AHrnus (126 mnH.T), KaHapa (126
MnH.T), OAE (115 mnH.T), Kyeeit (106 MnH.T), Hurepus (104
MIH.T) W gp. Hain-mHoro Hedpt ce pobuBa B bnumskua u
CpegHus  WM3ToK, KbOeTo UMa M3rpafeHn  3HauYUTenHu

MOWHOCTM U ce nonyyaBa Hag 31,2% OT CBETOBHOTO
npou3BofcTBo. [JoOMBBT Ha NMPUPOLEH ra3 ce e YBENU4Un oT
2002 mnpg.m3 npes 1990r. Ha 2422 mnpa.m3 npe3 2000r.
OcHosHu nponssoautenu ca Pycus (545 mnpa.m3), CALL (544
mnpa.m3), Kavaga (168 mnpa.m3), Adrnna (108 mnpa.ms),
Amxup (84 mnpa.m3), UHpoHesus (67 mnpa.m3), Vpan (60
Mnpa.Mm3), Xonanaus (57 mnpg.m3), Hopeerus (54 mnpa.m3),
Y36ekuctaH (53 mnpg.m3), Caygutcka Apabus (50 mnpg.m3) u
ap. Hait-mHoro ras3 ce pobuBa B cTpaHute 0T CeBepHa
Awvepuka (750 mnpa.m3) u OHL (675 mnpa.m3), Ha KouTo ce
abmku 58,8% OT CBETOBHOTO Mpou3BoAcTBO. [OOMBBLT Ha
BbrnMwa e Hamansan ot 4783 mnH.T npe3 1990r. Ha 4557
MnH.T npe3 2000r. MMpe3 nepuoga € HapacHan JoOuBbLT Ha
KaMeHHU Bbruwa o1 3564 MnH.T Ha 3646 MNH.T, a 0OOWBBLT
Ha KadhsiBW W NUTHWTHK BbIAMLWA e cnagHan ot 1219 MiH.T Ha
911 MPH.T. Hail-ronsmo KONMM4ecTBO KameHHU Bbrnulia ce
pobuear B Kurait (1170 mnH.T), CALL, (900 mnH.T), MHaus (310
MIH.T), ABcTpanus (238 MnH.T), tOAP (225 mnH.T) 1 Pycus
(170 MnH.T), gokaTo KapsiBM U JUTHUTHW BbIMMLA - B
l'epmanus (168 mnH.T), Pycus (86 mnH.T), CAW (76 MAH.T) u
Asctpanus (68 MnH.T).

rnobanHaTa TbproBusiTa ¢ HeT, NPUPOLEH ras 1 BbIMLA
0DXBalLia TEXHWUSI M3HOC W BHOC, KAKTO B LiENus CBAT, Taka U B
OTLENHUTE PErMOHN U cTpaHW. KOHIOHKTYpaTa Ha CBETOBHUTE
nasapu ce oOnpegens OCHOBHO MO4 Bb3JEeWUCTBUMETO Ha
MKOHOMUYECKUTE W MOMUTMYECKUTe chakTopu. Haii-ronemu
M3HOCUTENN B CTOMHOCTHO u3paxeHne npe3 2000r. ca
cTpaHute oT [epcuickus 3anue, obpxasute o OHL u ap.
Hai-ronemn  BHocuTENM® ca  pasBUTUTE  MHOYCTpUAriHu
Abpxasu oT rpynata Ha G7, 4vmuTo BHOC Hagxebpns 335
Munuapaa gonapa, B 7.4. CALL - 132,6 munuapaa, Anowus -
77,4 munuapga, Mepmanuns - 44,4 munuapga, ®paxums - 30,8
munuapaa, Wranma - 23,0 munuapga, Adrms - 147
munuapaa v KaHapa - 12,5 munuapga. OTHOCUTENHUAT asan
Ha EHEpPruiHWA BHOC CMPSIMO Lienust BHOC Ha Te3n CTpaHu B
noBeyeTo cnyyan e 3HauuteneH, kato B CAL e 11,1%,
AnoHus - 20,4%, MepmaHms - 8,7%, OpaHuus - 9,9%, Utanus -
9,8%, Aurnna - 4,5% u KaHaga - 5,2%. Twprousita ¢
eHeproHocutenu npes nepuopa 1990-2000r. ce e yenuumna
ot 250,0 munuapga gonapa Ha 470 munuapga npes 2000r,
kato pbcTbT e 220 Munmapga. VSHOCHT Ha eHepriHu
CypoBMHM 3aema 6,73% B ekcnopTHaTa CTpykTypa Ha
nsHacsHute cToku. Mo aaHHu Ha UNCTAD 4 n3HOCBHT Ha CypoB
netpon Bb3nu3a Ha 301,0 munuapga u 3aemMa MbPBO MSCTO B
€KCMopTHaTa NCTa Ha CTOKUTE C Hail-BUCOK OTHOCUTENEH Asn
0T 5,26%. V13HOCHT Ha pa3BuTuTe CTpaHu e 51,7 Munuapaa, a
Ha pasBuBalyUTe ce CTpaHu Bb3nu3a Ha 230,6 munuapga.
Hai-ronsm gsn B Hero umat Caygutcka Apabus - 48,0
munuapga unm 15,9%, Hurepus - 30,0 munuapga wnm 10,0%,
WpaH - 20,4 munuapga unu 6,8%, Wpak - 16,4 munuapaa unu
5,5%, BeHreuyena - 14,5 munuapga unu 4,8%, Mekcuko - 11,9
mununapga unu 4,0%, OAE - 10,7 munuapga wnu 3,6% u ap.
M3HoCcbT Ha npupogeH ra3 e 66,7 munuappa, kato
cpepHorognwHKaT puet e 8,3%. B ekcnoptHaTa nucta 3aema
18 mscTo ¢ oTHOCUTENHUAT Aan oT 1,17% ot obLyms u3Hoc Ha
cTokW. W3HOCHT Ha pa3suTuTe CTpaHu e 23,8 munuapaa wnu
35,7%, a Ha pa3BsuBawuTe ce CTpaHn - 254 munuapga wunm
38,1%. Hait-ronam gan cpeg ax umat Amkvp - 7,1 munuapga
unn 10,6%, WHpoHesns - 5,5 munuapaa wnn 8,2%, Katap - 2,9

3 International Trade Statistics Yearbook, United Nations, 2001.
4 UNCTAD Handbook of Statistics, United Nations, 2002.
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munuapga wnv 4,4%, Manainsus - 2,8 munuapaa unn 4,2% un
ap. WsHocbT Ha Bbrivwa e 16,9 munuapga gonapa, kaTo
HeroBusT oTHocuTeneH asan e 0,30% cnpsmo Lenns 13HoC Ha
cTokn. B ekcnoptHata nucta 3aema 88 MACTO cpep
HabntogaBanuTe noeye oT 190 Hail-BaxHW CTOKOBM rpynu Ha
rnobanHus nasap.

[nmobanHaTta TbproBusi C EHEpruitH CYpOBMHM B HATYparHo
u3paxeHue Cbllo Taka ce yeenuyasa npe3 nepuoga 1990-
2000r., HO He CbC CblUuUTe TEMMOBE KaKTO B CTOMHOCTHO
uapaxerue. CpegHOroAuULWHUTE TEMMNOBE HA HapacTBaHe npu
cyposusi netpon ca 1,6%, npu npuponHna ras - 5,4% v npu
BbrnmiLata - 3,4%. FnobanHata Tbprosusi ¢ Hedpt npes 2000r.
Haoxebpns 1660 MUNMOHa TOHA, KOETO € C 264 MUNOHA TOHA
um ¢ 18,9% noeeye B cpaBHeHne ¢ 1990r. Tosa
npeactasnsisa  47,8% 0T  CBETOBHOTO  MOTpebneHue.
Mpeobnapaeal, asn B u3Hoca 50,4% wumaT cTpaHuTe OT
Mepcuitckust 3anmB - Cayautcka Apabusi, WpaH, Wpak, OAE,
KyseiT, a Taka cblyo Hopserus (6,1%), Bereuyena (5,8%),
Mekcuko (5,2%), Hurepua (4,4%), Pycua (4,3%) w ap.
OcHoBHM BHOCUTENM ca uHOycTpuanHute Obpxasu CALL
(26,8%), Anonus (13,0%), HOxHa Kopes (5,8%), epmaHus
(5,7%), OpaHuma (4,7%) w Wranua (4,5%). Hair-BaxHu
naptHeopn Ha CALl ca BeHeuyena, Caygutcka Apabus,
Mekcuko, KaHaga u Hurepusi; Ha AnoHus - OAE, Cayautcka
Apabus, UpaH, Kyseit n WHpoHesus; Ha KOxHa Kopes -
Cayautcka Apabus, OAE n Kyseiit; Ha 'epmanns - Pycus,
Hopeervsi, AHrnus u Jubusi; Ha OpaHums - Caygutcka
Apabus, Hopserus u AHrnus; Ha Wtanus - Jubus, WpaH,
Cayoutcka Apabus un Pycus. [nobanHata Tbprous ¢
npupogeH ra3 npes 2000r. Bb3nu3a Ha 540 munuappa
kybuyeckn metpa, koeto e ¢ 237 munuapga wm ¢ 78,2%
noeeye B cpasHenne ¢ 1990r. Tosa npeacTtasnsea 22,5% ot
notpebneHneTo B ceTa. [MobanHata TbproBus € CBbp3aHa C
M3MON3BaAHETO Ha ra3onpoBOAM 3a LOCTaBAHE Ha MPUPOAEH
ras OT npouseoguTenurte Jo noTpebutenute unu Ha BOAeH
TPAHCMOPT 3a NpPeBO3BaHE Ha BTEYHEH ra3 B PasnuyHu
pervoHn Ha cseTa. WsHockbT no rasonposogute npes 2000r.
Hagxebpnsa 400 munuapaa kybudeckn metpa. Hain-ronemute
u3HoCUTENW Ha npupodeH ras3 B caeTa ca Pycusa (31,0%),
KaHaga (26,6%), Hopeerua (12,3%), Xonangusa (10,2%) u
Amxup (7,8%), kouto ocurypsiat okono 88,0% ot cypoBuHaTa
Ha nasapa. OcHosHu BHocuTenn ca CALL (26,8%), epmanus
(19,5%), Wranua (12,2%) wn OpaHuna (7,6%), kouto
notpebsiBat 66,0% OT CBETOBHWS BHOC. TProBUSITa C BTEYHEH
ra3 npesuwasa 140 munuapga kybudecku meTpa. [mnasHU
usHocutenn ca  WHpgoHesus (22,4%), Amxup  (17,5%),
Manainaus (14,7%), Katap (11,5%) n Asctpanus (7,0%), kouto
poctaeat Hag 73,0% ot cypoBuHata Ha nasapa. OCHOBHM
BHocuTenn ca Anonus (51,7%), tOxHa Kopes (15,2%),
OpaHumsa (7,3%), Wcnanusa (6,8%) u CALL (4,6%), kouto
usnonasat Hag 85,0% OT cBeToBHWA BHOC. [nobanHaTta
Tbprosus ¢ Bbrimwa npe3 2000r. Hapxebpna 575 MunmoHa
TOHa, koeto e ¢ 178 munuoHa wnn c 44,8% noeeve B
cpasHeHne ¢ 1990r. Tosa konuuecTBo npeactaenssa 12,6%
OT CBETOBHOTO MOTPebneHne. WM3HOCBT Ha  KOKCyBalLu
BbIIMLA Bb3nu3a Ha 183 MunuoHa ToHa. BaxHu usHocutenu
ca Asctpanusa (54,4%), CAL (16,3%) »n Kawapa (15,2%),
kouto ocurypsieat Hag 85,0% ot cBeToBHMS U3HOC. OCHOBHM
BHocuTenn ca Anonus (33,7%), Wnpus (8,0%) w Bpasunus
(7,2%), Ha kouto ce naga Hap 48,0% oT BHOca Ha TakuBa
Bbrivwa B ceeta. Mpe3 2000r. B cBeTa U3HOCHT Ha BbIMMLLA

3a eHepreTukata e 392 MunuoHa ToHa. [naBHU N3HOCUTENM ca
Asctpanus (25,5%), OAP (17,8%), WHooHesus (14,5%) w
Kutai (12,4%), kouto ussbpwsat Hag 70,0% OT CBETOBHUS
nsHoc. OcHoBHU BHocuTeNW ca AnoHus (28,5%) u tOxHa
Kopes (15,1%), kouto ocbluectsasat Hag 43,0% OT BHOCa B
cBerta.

FmobanHaTa TbproBuUsi C EHEPTrOHOCUTENM CHLLUECTBEHO Ce
BNMSie OT MEXOYHAPOLHWTE LEHW Ha CyPOBMHHMTE Masapw.
Bopelwa pons urpasT LeHUTe Ha CypoBMst NETPON, Thbii KaTo
OKas3BaT 3HAYMTENIHO BbL3LEACTBME BbpXy rnobanHata
nkoHomMmuka. MeceunuTe LeHu npes nepuoga 1980-2000r. ce
n3MeHaT B MHTepBana ot 9,05 po 39,16 gonapa 3a Gapen.
VIHOeKcHLT Ha HecTabUNHOCT Ha Te3u LieHM CNopes Npoy4BaHe
Ha UNCTAD? e 29,3%, koeTo e cpef Han-BUCOKUTE CTOMHOCTM
B W3cneaBaHuTe CTOKOBM rpynu. CpeaHuUTe roguiuHu LeHM Ha
HedpTa nNpe3 To3u nepuog BapupaT B rpanuynte ot 35,47 fo
13,08 nonapa 3a 6apen B 3aBUCKMOCT OT MKOHOMMYECKaTa U
nonuTUYeckaTa cuTyauust B ceeta. [UHamukata Ha M3MeHe-
HWETO Ha EKCMOPTHWUTE LieHN® Ha CypoBMWs METPOS, NMPUPOLHMS!
ra3 u sbruwara npe3 nepuoga 1980-2000r. e ronsma.
ColuectBeHn ca npomeHuTe npe3 nepuoaa 1980-1986r., cnen
KOETO LieHUTe OTHOCUTENHO ce cTabunuaupat go 1999r. Haii-
ronemMu Bapuauuu uma B LIEHUTE Ha HedTa U NpUPOaAHNS ra3,
[OKaTO LieHaTa Ha BbIMMWATa Ce W3MEHs B MO-Marku
rpaHuLm.

FnobanHoTo noTpebreHe Ha €eHepruitHu CypOBWMHM Ce
BRMsie OT peauLa MKOHOMUYECKM haKkTopu OT Meracpefata. 3a
HEroBOTO OLEHSIBaHe Ca pa3paboTeHn Mogenu, KouTo
paskpuBaT 3aBUCMMOCTUTE MEXOY paBHWLATa Ha noTped-
neHne Ha Hedpt (CPETROL), npupogeH ra3 (NGAS) w
kameHHn Bbriuwa (HCOAL) u ocHOBHWTE nokasaTenu 3a
CBETOBHO pasBWUTWE - pasmep Ha OpyTHWA NpoOgyKT B CBETa
(WGDP), uncrieHocT Ha HaceneHueTo Ha nnaxetata (WPOP),
obem Ha usHoca B ceeta (WEXP), obem Ha BHOCa B CBeTa
(WIMP) u pgp. basata oT faHHM BKMioYBa CTaTMCTMYecKa
nHpopmaums 3a nepuoga 1980-2000r., nybnukysaHa oOT
pasnuYHU MEXOyHapOaHK opraH13aLmm.

Pa3BuTMETO Ha rnobanHata MKOHOMMKA  CbLUECTBEHO
Bb3feiicTBa BbpXy rMoGanHoTo noTpebneHue Ha eHepro-
HocuTenu. 3aBMCUMOCTTA Ha MOTpeGreHMeTo Ha  CypoB
MEeTpor ce NpefcTaBs CbC CrIeAHUS MOZen:

CPETROL =2021,8 + 0,0434 WGDP

CraHpapTHaTa rpellka Ha paspaboteHus mogen s e 99,3,
koedULUMEHTBT Ha geTepMuHaLms r2 e 82,3% n KoeUUMEHTLT
Ha nuHenHa kopenaums r e 0,907. N3uncneHnTe CTOMHOCTY Ha
perpecoHHuTe KoedmumeHtn bo u b1 ca cratuctuyecku
CbLUEeCTBEHN, NOHEXE tewn = 19,89 1 9,68 > treop = 1,725 npu
KPUTUYHO paBHWLLe Ha 3HauumocT a. = 0,05. Tbi kaTo Fewn =
93,73 > Freop = 4,38 mpn o = 0,05 ce npuema, ue
MPEeLCTaBEHNST MOZEn afeKBaTHO OTpassiBa 3aBMCUMOCTTA
Mexgy u3bpaHuTe MpOMEHNMBM. HapacTBaHeTo Ha OpyTHMS
npogykT B cBeTa cbe 100 Mnpa.onapa Boay [0 yBenuyaBaHe
¢ 4,34 MnH.ToHa Ha noTpebneHneTo Ha HedhT.

5 UNCTAD Handbook of Statistics, United Nations, 2002.
6 International Trade Statistics Yearbook, United Nations, 2001.
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nobanHoTo n0Tpe6neH|/|e Ha NPUPOAEH ra3 CbLl0 B ronama
CTeneH ce 06yCﬂaBﬂ OT CbCTOSIHUETO Ha rmobanHaTta MKOHO-
MuKa. Toea ce 0TpassBa 4pe3 napameTpuTe Ha pa3p360TeH|/|ﬂ
MoJen:

NGAS = 307,9 + 0,0710 WGDP

CraHgapTHaTa rpellka Ha mogena s e 53,4, koeuuneHTbT
Ha geTepmuHauus rz e 97,7% W KOEULMEHTLT Ha NUHEeNHa
kopenaumss r e 0,988. [3uucneHute CTOMHOCTU Ha
perpecuoHHuTe koeduumeHtn bo M b1 ca cratucTuyecku
CbLLECTBEHM, NOHEXE tewn = 5,64 1 29,45 > treop = 1,725 npu
KPUTUYHO paBHuLLe Ha 3HauumocT o = 0,05. Tbid kaTo Fewn =
867,13 > Freop = 4,38 npu o = 0,05 ce npuema, 4e
NpeaCcTaBeHUsT MOAen afekBaTHO OTpassiBa 3aBUCMMOCTTA
Mexay 13bpaHuTe NpOMEeHNMBM. HapacTBaHeTo Ha OpyTHMS
npoaykT B cBeta cbe 100 mnpa.gonapa Boau [0 yBennyaBaHe
¢ 7,1 Mnpa.m3 Ha NoTpebneHneTo Ha NPUPOZEH ras.

onoxutenHo BnusiHue BbpXY rnobanHoTo n0Tpe6neH|/|e Ha
KaMeHHW BbINnLa OKa3Ba rnobanHoTo passutue. Tosa ce
onucea CbC CneaHna mogen:

NCOAL = 1916,7 + 0,0660 WGDP

CraHpapTHaTa rpeluka Ha paspaboteHus mogen s e 174,1,
KoeULMNEHTBT Ha AeTepMuHauns r2 e 77,7% 1 KoeULMEHTbT
Ha nuHelHa kopenaums r e 0,881. 3uncneHuTe cToHOCTU Ha
perpecuoHHuTe KoeduumeHtn bo M b1 ca cratucTuyecku
cbluecTBeHu, noHexe tewn = 10,75 1 8,40 > treop = 1,725 npu
KPUTUYHO paBHULLe Ha 3HauumocT a. = 0,05. Tbil kaTo Fewn =
70,50 > Freop = 4,38 npu o = 0,05 ce npuema, 4ye Mogenst
afeKBaTHO O0Tpa3sBa 3aBMCMMOCTTa Mexay u3bpaHuTe
npomeHnuen. Cnopes Hero HapacTBaHeTo Ha 6pyTHus
npoaykT B cBeta cbe 100 mnpa.gonapa Boau [0 yBennyasaHe
€ 6,6 MnH.TOHa Ha NoTpebneHNeTo Ha KaMeHHU BBINLLA.

MpupacTbT Ha HaceneHWeTo Ha nnaHeTata  CbLo
CbLUECTBEHO BnMse Bbpxy rmobanHoto noTpebneHne Ha
EHEepruiiHN CypoBMHU. 3aBUCUMOCTTa Ha NOTPeBneHneTo Ha
HedT ce onucea ¢ Mogena:

CPETROL = 883,7 + 0,399 WPOP

CraHpapTHaTa rpeluka Ha mogena s € 121,3, koeuumueHTbT
Ha pgeTepmuHaums 12 e 73,5% 1 KoeUUMEHTBT Ha NUHERHa
kopenaums r e 0,857. W3uucneHute CTOMHOCTM Ha
perpecuoHHuTe KoeduumeHtn bo n b1 ca cratucTuyecku
CbLUecTBEHM, NOHEXKE temn = 3,15 1 7,52 > treop = 1,725 npm
KPUTUYHO paBHuLLe Ha 3HaummocT o = 0,05. Tbit kaTo Fewn =
93,73 > Freop = 4,38 np o = 0,05 ce npuema, ue
pa3paboTeHusT MOJEN BSPHO XapakTepusupa BpbakaTa
MeXay NpOMEHNMBWTE. YBENMWYABAHETO Ha HAceneHweTo B
ceeta cbc 100 munuoHa aywm Bogu Ao HapacTtBaHe ¢ 39,9
MJITH.TOHa Ha noTpebneHneTo Ha Hedr.

BrusHMETO Ha uMCrEHOCTTa Ha  HaceneHueTo BbpXy
ﬂOTpe6J'IeHI/I€‘TO Ha NpUponeH ra3 ce onucea C mofdena:

NGAS =-1742,2 + 0,688 WPOP

CraHpapTHaTa rpellka Ha cb3gafeHus mogen s e 50,9,
KoeuLMEHTLT Ha aeTepMuHaums rz e 97,9% u koeuUUEHTLT
Ha nuHeitHa kopenaums r e 0,989. N3uncnenute CTOMHOCTY Ha
perpecuoHHuTe KoeduumeHtn bo M b1 ca cratuctuyecku
CblUecTBEHU, NoHeXe tewn = 14,8 1 30,9 > treop = 1,725 npu
KPUTUYHO paBHULLE Ha 3HauMmocT a. = 0,05. Tbil kaTo Fewn =
955,11 > Freop = 4,38 npu a = 0,05 ce npuema, 4e mMogensT
BAPHO XapakTepusupa Bpb3kaTa Mexay NPOMEHNMBUTE.
YBenuyaBaHeTo Ha HaceneHueTo B cBeta cbc 100 mMunuoHa
[YLUIM BOAM [0 HapacTBaHe ¢ 68,8 mnpa.m3 Ha noTpebneHneTo
Ha NpUpOLEH ras.

YBenuyaBaHeTo Ha HaceneHueTo Okasga CbllO CUIHO
BNNAHME BBPXY rnobanHoTo I'IOTpe6J'IeHI/16 Ha KaMeHHW Bbl-
nnula. Tasu BPBb3Ka Ce XapakTepusupa CbC CcnegHna moaen:

NCOAL =-102,6 + 0,661 WPOP

CraHpapTHaTa rpelka Ha paspabotenust mogen s e 149,9,
KoeuUMEHTHT Ha aeTepMuHaums rz e 83,4% 1 koeUUUEHTLT
Ha NuHenHa kopenauws r e 0,913. UsyucneHaTa CTOMHOCT Ha
perpecoHHus koeuuueHT b1 e CTaTUCTUYECKM ChLLECTBEHA,
noHexe temn = 10,09 > treop = 1,725 Npn KPUTUYHO PaBHULLE Ha
3HaummocT o = 0,05. Toit kaTo Fewn =101,76 > Freop = 4,38
npu o = 0,05 ce npuema, 4ye MOAENLT BAPHO XapakTepuavpa
Bpb3kaTa Mexay NpOMeHNuMBMTE. YBENMYaBaHeTO Ha
HaceneHueto B ceeTa cbc 100 munuoHa aywm Bogu [0
HapacTBaHe ¢ 66,6 MNH.TOHA Ha NOTPEBNIEHNETO Ha KaMeHHU
BbIMLA.

Mo3nTMBHO BNWSIHWE BBPXY rnobanHoTo notpebneHne Ha
EHEeproHOCUTENM  OKasBa Pa3BUTMETO Ha  TbProBCKUTE
OTHOLLEHMS. 3aBUCUMOCTTa MeXay NoTpebneHneTo Ha HedT 1
rnobanHus U3HOC Ce onucaa ¢ Mogena:

CPETROL = 2486,9 + 0,141 WEXP

CraHpapTHaTa rpellka Ha cb3gafenus mogen s € 934,
koeULUMEHTBT Ha geTepMuHaLms r2 e 84,3% n KoeUUMEHTBT
Ha NHenHa kopenaums r e 0,918. N3uncneHnTe CTOMHOCTY Ha
perpecoHHuTe KoedmumeHtn bo u b1 ca cratuctuyecku
CbLUECTBEHM, MOHEXE tewn = 47,98 1 10,41 > treop = 1,725 npm
KPUTUYHO paBHWLLe Ha 3HauumocT o = 0,05. Tbit kaTo Fewn =
108,42 > Freop = 4,38 npu o = 0,05 ce npuema, ye
MPeLCTaBEeHNSIT MOZEn afgeKBaTHO OTpassiBa 3aBMCUMOCTTA
Mexgy u3bpaHuTe MPOMEHNMBK.  YBENMYaBaHETO  Ha
rnobanutms ekcnopt cb¢c 100 mnpg.ponapa  Bogu o
HapacTBaHe ¢ 14,1 MIH.TOHa Ha NOTPeONeHWeTo Ha CypoB
neTpon.

Bpb3kata Mexmy nOTPEONEHMETO Ha MPUPOdEH ras w
rnoGarnHuns U3HOC Ce XapakTepuanpa CbC CrieaHNst MOaer:

NGAS =1088,4 + 0,226 WEXP

CraHpapTHaTa rpeluka Ha mogena s e 79,24, koe(uumMeHTbT
Ha geTepmuHaums r2 e 95,0% 1 KoeUUMEHTBT Ha NMHENHa
kopenauuss r e 0,975, WsuncneHute CTOMHOCTM Ha
perpecuoHHuTe KoedmumeHtn bo M b1 ca cratuctuyecku
CbLLECTBEHN, MOHEXE tewn = 24,75 1 19,57 > treop = 1,725 npm
KPUTUYHO paBHWLLe Ha 3HaummocT a. = 0,05. Tbi kaTo Fewn =
38291 > Frep = 4,38 npu o = 0,05 ce npuema, ue

FOONIHMK Ha MunHo-2eonoxkus yHusepcumem “Ce. MeaH Puncku”, mom 46(2003),ceumsk IV, XYMAHUTAPHW 1 CTOMAHCKN HAYK/

72



Xpucmog C. TTIOBAITHATA ThPIOBUSI C EHEPTVNHO-CYPOBUHHY ...

pa3paboTeHUsT Mogen afeKBaTHO OTpa3sBa 3aBKUCUMOCTTA
Mexay u3bpaHuTe NpoMeHnMBW. YBenu4aBaHeTo Ha rmobarn-
Hna ekcnopt cbe 100 Mnpa.oonapa Bogu [0 HapacTBaHe C
22,6 mnpg.M3 Ha noTpebneHneTo Ha NPUPOLEH raa.

3aBucumocTTa Mexaoy n0Tpe6neHmeTo Ha KaMeHHW BbIhuLLa
1 rnobanHms M3HOC Ha CTOKW Ce OMKCBa ¢ Mogena:

NCOAL = 2661,4 + 0,205 WEXP

CraHgapTHaTta rpewka Ha cbcraBeHuss mogen s e 196,9,
koepULMeHTHT Ha aeTepMuHauns r2 e 71,4% 1 KoeULMEHTLT
Ha nuHelHa kopenaums r e 0,846. 3umcneHuTe CTOMHOCTU Ha
perpecuoHHuTe  KoeduumeHt bo n b1 ca cratuctuyeckm
CbLUecTBeHM, NOHEXeE tewn = 24,36 1 7,14 > treop = 1,725 npu
KPUTUYHO paBHULLe Ha 3HauumocT o = 0,05. Tbid kaTo Fewn =
51,00 > Freop = 4,38 np o = 0,05 ce npuema, uye
NpeaCcTaBeHUsT MOAen afekBaTHO OTpassiBa 3aBUCMMOCTTA
Mexay u3bpaHuTe NpoMeHnMBW. YBenuyaBaHeTo Ha rmobarn-
Hna ekcnopt cbe 100 Mnpa.oonapa BoaW [0 HapacTBaHe C
20,5 MrnH.TOHa. Ha NoTpebNeHNEeTO Ha KaMEHHM BbINLLA.

prskaTa mexaoy n0Tpe6neHv|eTo Ha CypoB neTpon wu
rnobanHus BHOC Ha CTOKM Ce XapakTepusnpa CbC cnegHua
moJen:

CPETROL =2479,2 + 0,140 WIMP

CraHpapTHaTa rpelka Ha paspabotenus mogena s e 91,7,
koeuLMeHTHT Ha feTepmuHaums 12 e 84,9% u koeduuneHTsT
Ha nuHeitHa kopenaums r e 0,921, 3uncneHuTe CTONHOCTH Ha
perpecuoHHuTe KoeduumeHtn bo n b1 ca cratuctuyecku
CbLUECTBEHM, NOHEXKE tewn = 48,20 1 10,63 > treop = 1,725 npu
KPUTUYHO paBHuLLe Ha 3HaummocT o = 0,05. Tbit kaTo Fewn =
113,09 > Freop = 4,38 npu o = 0,05 ce npuema, ue
Cb30afeHNST MOAEN MpaBUIHO 0Tpa3sBa Bpb3kaTa Mexay
npomeHnuBKTe. HapactBaHeTo Ha rnobanHust BHOC cbe 100
mrpa.gonapa Bogy Ao yeenuyasaHe ¢ 14,0 MAH.TOHA Ha
noTpebneHneTo Ha HedT.

3aBucumocTTa Mexay notpebneHneTo Ha NpUpodeH ras u
rnobanHus BHOC Ha CTOKM Ce OnucBa C MOAenNa:

NGAS =1078,6 + 0,223 WIMP

CraHpapTHaTa rpeluka Ha mogena s e 78,2, kKoeUUMEHTLT
Ha pgeTtepmuHaums 12 e 95,0% 1 KoedUUMEHTBT Ha NUHERHa
kopenaums r e 0,975, W3uucneHute CTOMHOCTU Ha
perpecuoHHuTe KoeduumeHtn bo n b1 ca cratuctuyecku
CbLUECTBEHM, MOHEXKE tewn = 24,29 1 19,58 > treop = 1,725 npm
KPUTUYHO paBHuLLe Ha 3HaummocT o = 0,05. Tbit kaTo Fewn =
383,57 > Freop = 4,38 npu o = 0,05 ce npuema, ye
pa3paboTeHusT Mogen NpaBUHO OTpa3sBa Bpb3akaTa Mexay
npoOMeHNMBKTE. HapacTBaHETO Ha rnobanHust BHOC Ha CTOKM
cve 100 mnpAa.gonapa Boau o yBenuyasaHe ¢ 22,3 mnpg.m3
Ha noTpebneHneTo Ha NPUPOAEH ras.

Bpbakata Mexay noTpeGrieHneTo Ha KameHHU Bbruvwa v
rnobanHMa BHOC Ha CTOKM Ce XapaKTepusupa CbC CreaHust
Mogen:

NCOAL = 2653,0 + 0,202 WIMP

CraHpapTHaTa rpelka Ha mogena s € 197,4, koedMUMEHTbT
Ha petepmuHauma r2 e 71,3% W Koe(UUMEHTLT Ha NUHENHa
kopenauus r e 0,844. M3uucneHnte CTOMHOCTM Ha
perpecuoHHuTe KoeduumeHtn bo M b1 ca cratuctuyecku
CbLUECTBEHU, NOHEXE temn =23,98 1 7,12 > treop = 1,725 npu
KPUTUYHO paBHULLE Ha 3HauMMocT a. = 0,05. Tbil kaTo Fewn =
50,74 > Freop = 4,38 npu o = 0,05 ce npuema, ue
pa3paboTeHNsIT MOZen NpaBUITHO OTpassiBa Bpb3kaTa Mexay
npomeHnuBuTe. HapacTBaHeTo Ha rnobanHns BHOC Ha CTOKM
cbe 100 mnpa.gonapa Boau 4o ysenuyasaHe ¢ 20,2 MH.TOHa
Ha NoTPebNeHNeTo Ha KAMEHHU BbIMMLLA.

MexayHapogHaTa areHuus nNo eHepreTuka’ npeasuxaa L0
2020 r. HenpekbcHaTO HapacTBaHe Ha  rMobanHoTo
noTpebneHue n pssko yennyaBaHe Ha rnobanHarta Tbprosust
C eHeproHocutenu. ToBa 0COOEHO cCe OTHacs [O CypoBws
neTpon W MPUPOAHUS a3, YAWTO KyMynaTuBeH OAN B Hes
Haaxebpnst 95% npes 2000 r. CtpaTternyeckoto passuTie Lie
Ce OpMEHTWpa KbM pellaBaHe Ha CrefHWUTe NpUOPUTETHM
3agaun:

e YCBOSIBAHE HA HOBW HedTEHM M Ta30BM HaXoauLa,
HeoBXOAMMW 3a OCUrypsiBaHe Ha pacTsawute notpeb-
HOCTY;

e M3rpaxgaHe Ha HOBW HepTONPOBOAW U ra3onpoBOaAM, MO
KOWTO Aa Ce [OCTaBAT EHEepruiHUTE CypPOBWHU [0
notpebutenute;

e paslupsiBaHE Ha MEXLYHAPOAHOTO CbTPYAHUYECTBO 3a
npuenuMyaHe Ha H€06XOAI/IMVIT6 MHBECTULINK;

e YCbBbpLUEHCTBAHE Ha TexHomoruute 3a [LO6GMB W
npepabotBaHe ¢ ornes nopobpsiBaHe Ha WKOHOMM-
yeckaTa 1 ekonormiHaTa echekTMBHOCT;

e pa3sBiMBaHe Ha AbNrOTPalHW W B3aMMOM3TOAHM BPb3KU

MeXOy  CTPaHWTe-NPOW3BOAWUTENM W CTpaHuTe-
noTpebuTenu Ha eHepropecypcu;
e CTabunM3aMpaHe Ha MeXOyHapogHWTe rasapu Ha

€HEPTMAHN CYPOBMHW C Offlef apaHTUpaHeTo Ha
rnobanHoTo notpebneHue;

e  aKTUBM3MpaHe Ha B3aMMOAENCTBUETO npu
OCUrypsiBaHETO  Ha  HyxHaTa  GesomacHocT  Ha
€HEProCbOPbLXEHUATa;

e KOOpAMHMpaHe Ha ycunuaTa UM JeiicTBuATa  3a

npeogonseaHe Ha €BEeHTyallHK eHepFI/IVIHVI Kpusm B
CBETOBHOTO CTOMAHCTBO U Ap.

nobanHaTa TbProBus C EHEPIUtHU CyPOBIMHM LLiE NPOABIKM
W Mpes3 HacTOAWETO CTONeTMEe fa MMa SPKO W3paseH
FEOMKOHOMUYECKA W TEONONUTAYECKM WU3MEPEHNS, KOUTO Ce
0o6yCnaBaT OT CTpaTerMyeckuTe WHTEPECU Ha OTHAENHUTE
CTpaHM W Mpeou BCMYKO HA pasBUTUTE [Abpkasu Nopagu
CbLLECTBYBALLOTO rofisMo reorpadicko pasnuyue B Mectopas-
NOMOXEHNETO Ha CBETOBHUTE LIEHTPOBE Ha MPOW3BOACTBO U
noTpebrieHne Ha eHepropecypcH B CBeTa.

7 World Energy Outlook, International Energy Agency, 2001.
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ABSTRACT

The objectives of the report presented are: to consider the problems of globalization in the world trade; to analyze the changes in
export and import of the energy resources during the last decade of the twentieth century; to investigate the tendencies in the
change of their prices on global markets; to discus the models which describe the interrelations between the levels of production and
consumption and the main indicators of the economic development of the world; to depict the strategic perspectives in the global
trade with energy resources during the twentieth one century.
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CbBPEMEHHM METOU 3A NPOM3BOACTBO HA MATHE3UTHO NHAYCTPUAIIHO
NOKPUTUE

MoHTep Nluna

WHCTUTYT 3@ MKOHOMMYECKN U3CreaBaHus
BoH, Mepmanus

PE3IOME

B HacToswwaTa cTaTia ca onucaHu OCHOBHUTE CbBPEMEHHW METOAN 3a MPOM3BOACTBO HA MArHE3NTHW UHAYCTPUAMHKM NOKPUTMS. 33 NPO3BOLCTBO HA MHAYCTPUANHM
MoA0BM NOKPUTMS Ce M3NON3Ba kayCTUYeH MarHeauT. Moj kaycTiieH MarHeant ce pa3bupa B TexHukata marHeanes okuc (MgO) , koiTo e nomyyeH npu npouec Ha
u3rapsiHe Npu TemMnepeTypa Ha TOMeHe , ChAbPXaLlY OCTaTbLy OT MbpBOHaYanHus Matepuan MgCOs. Mpu oTAENSHETO Ha MarHeauT BCNEACTBUE Ha npoleca Ha
HarpsiBaHe Ce OCblLeCTBSBAT (HU3MKO-XMMUYHM MPOLIECH, KOUTO MoraT Aa Ce aHanw3upaT MocpeAcTBOM B3eMaHe Ha Mpobu OT HarpsTu B pasnuyHa CTeneH
MarHesuTHU pyan v HabniogasaHn NoA enekTPOHeH Mukpockon. MpoBefeHUTe M3creaBaHMst BbPXy MarHeauTHata pyAa MacnedBaT CBbp3BaluW BelyecTsa C
KoHLeHTpauus oT 83-91 % , kouTO BbMPEKM Ye NOKa3BaT efHaKBa XUMUYEcKa CTPYKTYpa MpW aHanuaupaHe npuTexasaT pasnuyHu CTOAHOCTU Ha KOE(ULMEHT Ha
TBbPAOCT. Mopasu Tasu npuymHa € Heobxoammo Npu M3bop Ha CbOTBETHATa MarHeauTHa pyaa fa Ce CpaBHW CbabpxaHneTo Ha MgO ¢ xumnyeckaTa i akTUBHOCT.
HanpaBeruTe onuTi nokaseat,ue OTHOWEHWE Ha cmecBaHe Mexay MgCl: MgO ot nopsigbka Ha 1: 2, 1: 3 paBat Han-[obpu pe3ynTaTit KakTo Mo OTHOLLEHWE Ha
KoeduMUMEHT Ha TBBPAOCT Taka W Ha HaATbXHO paswwpeHve. Mpu cboTHowenne 1: 2.11 ce obpasyBa xumuueckoto cbeanHeHne MgClz.5Mg(OH)..8H20. Mpu
CbMOCTaBSHETO MeXAy AbPBEHN BBLIMMILA M MACBYHA CMEC NOKa3Ba, Ye HamansiBaHeTO Ha KOMMYECTBOTO HA AbPBEHN CTHPrOTMHU MPOMEHS CbLUECTBEHO
Koe(ULEHTBT Ha yabMkaBaHe Ha MarHeauTa. lMocpeacTBom gobaBsiHe Ha octaTh M CUTEH YaKbn KbM MarHesuTa ce nonyyasa B egHa obmact Ha nokpuTUeTo
MarHesunes cyndar, a B ipyra MarHeaueB cunvkar. Tean iBe CbeANHEHNs He Ca BOAOPa3TBOPUMM M MOraT Aia Ce U3MonaBaT LWMPOKO B ObAeLL0To MPON3BOACTBO Ha
MarHeanTHI NOKPUTHA.

Mpe3 1967 r. cpeHckms xumuk A. Copen oTkpu, 4e € HOzocnasusi — obnacmma Copbus — MakedoHus
Bb3MOXHO  MPOM3BOACTBOTO Ha  OETOHHW  MaTepuanu
nocpeacTeoM fobaBsiHe Ha pa3TBopu OT KoHUeHTpupad MgClz
KbM aKTUBEH MarHeaves OKuC. TOBa OTKPUTME HAaMepU LLIMPOKM Kumati
MpUIoXeHne B MHOro obnactu nog HaMMEHOBaHMETO “LIEMEHT
Ha Copen” .EQHO CbLUECTBEHO MPUITOXEHNE HA TOBA OTKPUTME
Oelwe cb3gaBaHeTo Ha matepwana “ Xylolith ” nocpeacrteom Ascmpanus
pobaBsHe Ha ObpBeHU CTPyxkKU kbM cmecta ot MgO/MgCla.

Mpyus —  obmacmma WepakuHu

KaHala

[HewHo Bpeme ce [00aBAT KAaKTO MMHEparHu Taka u opra- Mopcku mazHesum

HW4YHI JOMBIHUTENHY BewecTsa kbM cMecTa ot MgO/MgClz ¢ O6pasyBaHETO Ha MarHe3uT pecrl. HaXoauLya Ha MarHeaut
uen cb3faBaHe Ha CbBpeMeHHW nokpuTus. 3a pJa ce ce cpella B ckanHWTe Macueu yntpamaduti. Te ce cpewyar
3a[0BONAT U3NCKBAHWATA Ha CbBpeMeHHaTa WHOYCTpuA no CbLLO TaKa B JyHUTU,NEPOTUTU U CEPNEHTUHUTH.

OTHOLLEHWE Ha TBBLPAOCT 3a NPOM3BOACTBO HAa MOKPUTUS €
HeoOX04MMO [a Ce CrnassT W3MCKBaHMSTA 3a KA4YecTBO Ha
CBbP3BALLOTO BelecTBo MarHeanes okuc (MgO) /nomnyyeH npu
u3rapsiHe B cpefa CbC Cofa KaycTuk/, Taka 1 rpagupaHeTo Ha
ocHoBaTa MgCl2 B onpegeneHo OTHOLLEHME 3a Aa MOXeE fa ce
nomnyyu 3afafeHoTO KaYecTBO Ha MHAYCTPUATIHOTO MOKPUTME.
MocpeacteomM [o0GaBsiHE HA AOMBAHMTENHM CBCTABKM KbM
thochopHa kucenuHa 1 akTMBHa cunuuneBa kucenuHa Gelue
MOCTUrHATO 3HAYMTENHO nogobpsBaHe Ha  BRaroycTomuu-
BOCTTa Ha MokpuTeTo. 3aeaHo ¢ Toea belle Heobxoaumo aa
ce pa3paboTaT “MOCTOBE” B MaTepuarna OT enokcuaHa cmona,
KOMTO Aa OTHeMaT Bb3HWKHANNUTE Pa3pyLUaBaly HaNpexXeHus
B MaTepuana BOAEWM [0 HEroBOTO MbfIHO paspyluaBaHe.
Pygata mMarHesuT Moxe Aa ce [JOCTaBM 3a NMPOM3BOACTBO Ha
MOAOBM MOKPUTKS OT CrIEHUTE CTPaHK:

Bb3 ocHoBa Ha CTbMNAnoBMAHOTO pyaoobpasyBaHe CbC
CUIHO W3rapsiHe Ha JOMbIHUTENHM Ckanu , koeTo ce Hasupa
Ha oOpasyBaHeTo Ha MuHepana Olivins, moxe pa ce
ocbluyecTBu obpasyBaHe Ha MarHesuT CaMO MNpW  HUCKM
TEMNEPETYPU MNpU HanMMuMe Ha BBLIEPOAEH OKuC. YucT
MarHesuT MoXe [a Ce CpeljHe B HaxoAWleTo Ha ronemu
KbcoBe /Mpu 3ambpcsBaHua nog 2 %/ . MarHesuT B Takama
¢opma ce cpelia B MHOrOMMAcTOBM Haxoaulia, Kakto W
HaxogWlia, KOMTO Ce CbCTOAT OT natath. He psgko
MarHesuTbT € CBbP3aH CbC CEPMEHTUH, MPK KOETO Ce CTura Ao
NACHKOBUAHM 00pasyBaHus /ABe CEprneHTUHOBM  NOYM
obxsawar epgHa MarHesutoBa nnova/. 3a pobuB kato
CYpOBMHa MarHesuTa ce nonyyasa B kapuepu. MarHeauTbT
CBbp3aH B rONeMM KbCOBE M MarHeauTa pasnonoxeH Ha
OTAENHM NNacToBe Ce noslyyaBa NOCPELCTBOM B3puBsBaHe Ha

Typuusi— obnacmma Eckucexup CTeHW crep KoeTo crnep pasppobsBaHe Ce  monyyaBsa
Heobxogumata 3bpHecTa popma. MarHesuToBuTe ckanu ce
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cCpewar no MpUHUMN CbC CbObpXaHWE HA MarHesut OT
nopsigbka Ha 45-49 % . OboratABaHeTO Ha MarHesuTHaTa
pyda ce M3BbpLIBA B LUAXTOBWA WNM BbPTALLM Ce newy. 3a
MPO3BOACTBO Ha MHAYCTPWUanH NOJOBW MOKPUTHUS Ce U3Nonaea
kaycTuyeH marHesuT. og kaycTuueH marHesuT ce pasbupa B
TexHukata marHesneB okuc (MgO) , kOWUTO e nomyyeH mpw
NpoLeC Ha u3rapsiHe Npy TeMNepeTypa Ha ToNeHe , Chabpkall
ocTatblyM OT mbpBoHavanHua matepuan MgCOs. [Mpu
OTHENsHETO Ha MarHeauT BCMEACTBME Ha npoueca Ha
HarpsiBaHe Ce OCbLIECTBABAT (PU3MKO-XUMUYHU MPOLIECH,
KOMTO MOraT Aa Ce aHanuaupaT MocpefcTBOM B3eMaHe Ha
npobu OT HarpsTM B pasnuyHa CTEMEH MarHeawuTHW pyou u
HabniofaBaHM Mnof EeneKTPOHeH MuKpockon.  M3xogHusT
MaTepuan uMa crefHus CbCTaB nokasaH B Tabnuua 1 B
Ha4asioTo Ha npoLeca Ha obpaboTka:

Tabnuua 1.CbCTaB Ha MarHesuTHaTa pyaa B NpOLEHTH.

SiO2 1.58%
Fe2 O3 1.54 %
Al O3 0.25%
Ca0 0.43%
MgO 45.87%
CO; 50.30%

XnUMUYECKUTE MPOLIECH W CBBP3aHMTE C TSX MOPOIIOrMYHN
MpoMeHY MoraT Aa ce 06o6LLaT Mo CEeAHUS HaumH:

1. Cnep otHemaHe Ha BbrnepogeH asyokuc (COz) ot
KpucTanHata pelwetka Ha marHeanta (MgCOs), kaTo kpaeH
npoayKT nonyyasame MarHeanes okuc MgO.

2. BcnegctBue Ha HapacTBaHETO Ha TemnepeTypaTta B
mMarHesuTtHaTa pyda Cce W3BbplUBa HOBA KpucTanusauus-
HabnoaaBa ce yBenuyaBaHe Ha pasCTosHUATA B KpUCTanHaTa
peLueTka.

“Xummnyeckata akTUBHOCT” € (OM3MYECKO CBOWCTBO Ha
MarHesuTa, KoeTo Bb3HWKBA BCMEACTBME Ha 0CODEHNS BUL Ha
rOpeHe M e CBbP3aHO C KpucTarHata peleTka martepuana.
KpucTanHata peluetka Ha €CTECTBEHWS! NPUPOLEH MarHeuT
(MgCos) cnaga kbM pombougHata cucTema, AoOKaTo
KpuCTarnHata pelleTka Ha WM3ropenus MarHesuT npuTexasa
KaTo MUMKpOKpucTan KybuyHa copma. [lpu wm3srapsHe Ha
nbpBuyHMS  MarHesut (MgCOs) ce otgens BbrmepogHa
kncermHa U pomboupHata CTpyKTypa Ha  KpucTanHata
pelleTka Ce MpeBpblla MOCTEMEHHO B KyOW4Ha CTPYKTYpa,
KOSTO Mpu pasToneHa pyda Ce Hamupa B uucTa (hopma.
TepMuyHO 00pabOTEHUST MarHeauWT Mo CBOSITA KpuCTanHa
CTPYKTYpa NMpeacTaBnsiBa cMeceHa opma Mexay MarHesves
kap6oHat (MgCOs)u marHesnes okuc (MgO). Crien OTKpUTMETO
Ha Copen 3a aHanuaupaHe Ha NpoLecuTe Ha BTBbPASABAHe Ha
OKCUXIIOpUAHUTE  CbeauHeHus ca  nybnukyBaHW peguua
nateHtn u ctatum [1],[2],[3]. B HacToswara nybnukaums cme
aHanuaupanu camo Hskou oT Tsax. [lpu paspabotBaHe Ha
npouecuTe Ha BTBbpAfBaHe peduua uacregoeatenu ca ce
3aHMMaBanu C BbNPOCa 3a XUMWUYECKUSI CbCTaB Ha KpaiHWTe
npoaykTv Ha cbeauHerusTa Ha MgO u MgClz. Egsa vak cneq
1925 r.peguua wacnegoBaTenM ca  HacouMnM  CBOETO
BHUMaHME KbM M3CrefBaHe Ha MpOLECUTEe Ha BTBbPAsSBaHe.
Feitknecht e yctaHoBun, ye TpsibBa ga Obae AoCTUrHaTa
onpegeneHa nparosa KOHLEHTpaLUus Ha MarHesnesara Con 3a

[a Ce W3BbPWM Mpoueca Ha BTBbPASABAHE Taka, 4Ye C
HapacTBaHe Ha KOHLEHTpauusTa Ha MarHesuesus Xxmopug
(MgCl) HapacTBa M pasTBapsHETO Ha MarHesveBus OKUC
(MgO)]. Kahler obsicHaBa peaKkUMOHHATa aKTWBHOCT Ha
MarHesueBms OKUC C MPOMEHW B CTPYKTYpaTa Ha KpuctanHara
pelleTka, KOETO WMa Kato CreAcTeue YyBenu4yaBaHe Ha
eHeprusTa Ha MaTtepuana. B ceouTe crefsawu Tpygose
Feitknecht  aHanuaupa npoTWyaluTe  npouecu  npu
BTBbPAsBaHe C NOMOLLA Ha peHreHorpadck1 MeToau .

Toi ycTaHoBsBa ,4e ABe 0a3nNCHM CbeaWHEHUS HA MarHe-
31eBUs XNOPWA Ce XapaKkTepusupaT C SICHM PEHTreHorpamu.
Obpasysat ce HecTabunHw CbeaNHeHus
MgCl2.5Mg(OH)2.7H20 koeto ce npeobpasyBa B Cbeau-
HeHneTo MgCl2.3Mg(OH)2.7H20. B no HoBu u3crnensanus ce
nocoysa , ye asute Mgz(OH)s Cl.4H20 u Mgs(OH)sCl.4H20
Ca OCHOBHWTE KpaiHW NPOAYKTW OT peakumsaTa mexay MgO u
MgCl. MpouecbT Ha BTBBLPASBaHE cnoped Tooper , Cartz ce
ObIKM Ha TbHKW WUMMOBWUAHW KPUCTaNK , KOMTO pactaT BbpXy
yactuum ot MgO. bnaronpusTHa npegnocTaska 3a TO3W BUA
pacTex Ce sBSBAaT NOBPeAM B KpucTanHata pellieTka Ha
maTepuana, KouTo Bb3HUKBAT NpW NpeMaxBaHe Ha KucenuHata
B MarHesuTa [7]. Mog AbpBeHn BbInMLa ce pasbupa cMec OT
KayCTUYHO W3rOpeH MarHeswT , pasnuyHWU ObPBEHU CTPYXKM,
KaONMWH M XeneseH OKUC.EQHO mbnHO m3cnegBaHe U
CpaBHEHWe Ha CbLLECTBYBALLMTE BUOOBE MArHE3WT 1 LIEMEHTM
e HanpaBeHo ot W. Albrecht u H. Schneider [4]. B Tesu
n3cnedBaHns CctaBa Ayma 3a CBbp3BalyM BeLecTBa C
koHUeHTpauns ot 83-91 % , KoMTO BbMpeku Ye nokassar
efjHaKBa XMMUYECKa CTPYKTYpa Npu aHanuanpaHe nputexasat
Pa3NNYHM CTOMHOCTM Ha KoeduLMeHT Ha TebpaocT. Mopasu
TasM npuuuHa e Heobxogumo npw u3bOp Ha CbOTBETHATa
MarHesuTHa pyaa fa ce cpaBHM Cbabpxanueto Ha MgO c
XMMKUYeckaTa i akTMBHOCT. HanpaBeHuTe onuTu mokassat,ue
OTHOLLEHME Ha cmecBaHe mexay MgClz: MgO ot nopsigbka Ha
1: 2, 1: 3 paBat Han-gobpu pesynTaTi KakTo No OTHOLLEHWE Ha
KoeWLMEHT Ha TBbPAOCT Taka M Ha HaAMbXHO pasLUMPEHME.
Mpu cboTHowenne 1. 2.11 ce obpasyBa XMMWUYECKOTO
cbeanHenme MgCl2.5Mg(OH)2.8H20. Tlpn  cbnocTaBaHETO
MeXoy AbpBEHW BbIMMWA M MSCbYHA CMeC MokasBa, ue
HamansBaHeTO Ha KOMUYECTBOTO Ha AbPBEHW CTbPrOTUHM
MPOMEHS CbLUECTBEHO KOE(ULEHTbT Ha yObiKaBaHe Ha
marHesuTa. o gonmy B Hactoslara CTaTvs ca MOCOYEHM
CriefHUTe  W3MCKBAHWA KbM  KayecTBoTo mnpu u3bop Ha
MarHeauTHa pyaa: XMMUYECKN CbCTaB Ha MarHeauTa:

1. Coabpxanne Ha MgO > 85%
2. TonnuHHu 3arybm < 3 %
3. CvobpxaHne Ha Ca0 <2 %

4. CoobpxaHie Ha FeOs <1 %

YCTaHOBEHMTE BCMEACTBIE HA XUMUYECKI aHANU3 rPaHYHN
CTOMHOCTM Ca YCTaHOBEHW OMNUTHO U Ca MpaKTUYEcKy
MOTBbPAEHM OT MpaKTMKaTa M CPABHWTENHM aHammau npu
METOAMTE 33 TMOCTAaBFHE Ha PasfMYHA  WMHOYCTPUATHM
MOKpUTUS. DUIMKO-XMMUYECKITE CBOICTBA HA MarHeauTa kaTo
XMMUYECKa  aKTMBHOCT Ce  MpoBepsiBaT  NOCPeacTBOM
TeMnepeTypHUTe 3arybu Ha maTepuana ¢ nomolla Ha ypeaa
Ha Lamprecht upe3 T.H TemnepeTypHu kpueu. CbeanHeHusiTa
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Ha MarHesuTa Ce nonyyaBaT paBHOMEpPHO npu 6aBHO
HapacTBalla TemMnepeTypHa kpuea npu ObP30 HamansBala
XMMUYECKa aKTUBHOCT.KpaiHaTa TeMnepeTypa Ha peakuusta e
oT nopsigbka Ha 150-180 C. Bucokata TemnepeTypa nokassa
JOKOMKO MaTepuana € akTueeH. baBHOTO HapacTBaHe Ha
TeMnepeTypata € HeoOX0QMMO Tbii KaTo ce nonydasa
3abaBsHe BCMEACTBME HA OTCHCTBME Ha peakLns OT nopsgbka
Ha 1- 1.5 wuvaca. PaswupsBaHeTo Ha MaTepuana ce
XapakTepusupa ¢ nonyyaBaHe Ha MBWLW CbAbPXalLW pa3TBoOp
¢ abmkuHa 100 cm, wupoymnHa ot 10 cm u gebennHa 1 cm.
Mpw Tean MBMUYM Ce Nomny4aBa MakCUManHo CBMBaHE OT 5 MM —
MakcManHo HarbBaHe OT 2 MM. [lpu TO3U MeTon e
Heobxoaumo ga 6bae u3bpaH BMAa Ha MarHe3veBns Xnopua,.
Mo — pony ca nokasaHW xumuyeckata ¢opmyna U usnko-
XUMUYECKUTE CBOWMCTBA HA MarHeaueBus Xnopuga;

Xumundecka gopmyna:
MgCl24.H20)

Ouanko-xuMuyecka  CTpykTypa: Gsma  com, € Meko
OLBETSIBaHE, MHOTO XMAPOCKONMMYHA 1 Ce BTEYHSIBA MpW AONMUP
C Bb3fyxa.

MgCl2.6H20 ( marku konuyecTsa

PGSTBOpI/IMOCTZ pa3tBapA Ce BbB BOAA MHOI0 6'bp30 -
pasTeopa € NPakTU4ECKU XUMUYECKU HEYTPaneH.

V3anapsiBaHeTo Ha nyrata C Len onTUManHo U3nonaeaHe Ha
MarHesveBWs OKWUC MOKa3Ba CMopes HanpaBeHu W3crnenBaHus
Ha Schneider, Albrecht , 4e npu BUCOKa CTENEH Ha U3napsiBaHe
KOMMYeCTBOTO Ha nyraTa Hamansea Mpv  MOCTOSHHA
KOHCMCTEHLMS. YCTAHOBEHO € OT pasnuyHu W3CMenoBaTeny,
Ye Mpu M3MON3BaHe Ha nyra cbC rpagyc oT 21 °3agageHata
kaTo HOpMa [OOMHa rpaHuua Ha cbabpkanue Ha MgClz He
Moxe fa 6bae cnaseHa W ye Npu No-ronsiMa KOHLEeHTpaLuus Ha
nyrata CbAbpXaHUETO HA MarHe3weBKs XNopua ce Hamanssa.
HanpaBeHuTe onuTi MOKaseaT, Ye OMTUMAHOTO M3napsiBaHe
Ha nyrata Tpsbea fga 6boe mMexgy 25 — 26 °BE.Tesm
CTOMHOCTM Ca NOTBBPAEHM W OT npakTuka. Beudku octaHanm
ONMUTWN PECNEKTUBHO MPOM3BEAEHM PA3TBOPU Ca HanpaBeHM
npu Tasu CTeneH Ha usnapsiBaHe. B cneggawute onutn ce
nokasea, kak MoXe Aa ce Npou3Bese MHOYCTPUANHO NoKpUTMe
C npenBapuTenHo 3agafeHa tebpaoct ot 70-80 N/mm2. Ha
Gasata Ha NMPOM3BEAEHNTE U3NUTATENTHM MOCTPW € MoKasaHo
M3MEHEHMETO HA KOeUMLMEHTa Ha TBBPAOCT M Ha OrbBaHe B
Matepuana. OCBeHO ToBa Ce MpoBepsBa M CTeneHTa Ha
U3TbPKBaHE ¥ TBbLPLOCTTA Ha NOKPUTUETO Ha MaTepuana. Mpu
NocTaBsHE Ha MaTepuana BbB BOAHA Cpeda € MokalaHo
npomsiHaTa Ha koeduuuMeHTa Ha TBbPAOCT B3aBUCMMOCT OT
npecTosiBaHeTo BbB BoaaTta. CTpykTypaTta Ha nogoeata maca
€ cnegHaTa: KBapLOB NACHK C ronemuHa Ha 3bpHata 0-3 :
66.6%; KkBapLoOB NACHK C ronemuHa Ha 3bpHata 0-2 ;20.0%
(buH KBapLOB NsACHK 8.67% ; OUBETUTEN CbObpXaLL, XeneseH
oknc 2.06% kaonuH : 2.67%. Fopen3bpoeHnTe KOMMOHEHTH Ce
CMecBaT B aBTOMAaTM4HA CMeCWUTeNIHA MHCTanauus B
NPOABITKEHNE Ha 3 MUHYTW.ITOMYYEHMAT NPOAYKT Ce nakeTupa
B naketn ot 50 kg. Mpou3BoacTBOTO Ha eauHWLa CMEC B
Obp3ocMecBalla WHCTanauws ce W3BbplBa 3a Bpeme 0T 2
MWHYTU U CEOHNTE KOMMOHEHTU: CbOTHOLLEHWE Ha CMECBaHE
oT nopsgbka Ha : 3 x 50 kg; 50 kg marHesut, Tun IV ; 55 |
MarHesues xnopug 26 °BE;

3a npou3BOACTBO Ha um3nuTaTenHute Tena Gewe w3nsTa
CMeC cbe cneaHute dopmu: 4 x 4 x 16 cm. OcBeH ToBa Osixa
U3NETU NNOYM C roneMuHa oT 25 x 25 X 2 cM , Npu KOeTo
noBbpxHUHaTa bele ynimbTHEHa M WM3paBHeHa. [lonyyeHuTe

NpU3MN  CbObPXallM W3UCKBHaUS MaTepuan Cryxuxa 3a
npoBepka Ha cneupucnyHata NBTHOCT Ha Matepuana,
TBbPLOCT Ha OMbH , TBLPAOCT HA HATUCK W B Ha4anoTo Ha
EKCTIEPUMEHTUTW 3a M3crefBaHe Ha CTEneHTa Ha BTBbp-
psBaHe. Manetute nnoun Gsixa M3NOM3BaHM 3a NpoBepka Ha
CTeneHTa Ha BTBbpAsBaHe W Ha u3HocsaHe. Mpe3 1966 r.
amepukaHckus yueH L. Prior B Oxaiito yCTaHOBM, Ye MacaTa Ha
MarHe3ueBuUsi OKUC Ce CBbp3Ba B HEPA3TBOPUM MarHesueB
OKCUXNIOpPUA NMpu Hanuume Ha gobasku. Cnepn fobaBsHe Ha
pasnuyHu dochaT Ce NomyyaBaT PasfMYHW MO CbCTaB
LleMEHTN OT MarHeaweB okcu cyndat. HanpaeeHute onuTy
MoKassaT, 4Ye KOHLEHTpUpaHu pasTBOpU Ce Npou3Bexaar Hau-
NECHO NpyW W3non3eaHe Ha BOAOPA3TBOPUMU hocaTHW ConM
KaTo HanmpuMep HaTpueB Xekca MeTa cyndat — Tesu Conm
npenoTBpaTsBaT yTasBaHETO Ha MarHesueBa con OT pa3TBopa
MPU HWUCKW OKOMHM TemnepeTypu. [lonyyeHnte LEMeHTU
CbObpXaT BOAOPa3TBOPUMU MarHe3neBmM-okcy cyndati niunm
MarHe3neBK OKCUXMOPUAM KaTo OCHOBHA basa. Te cbabpkar
caMo creau OT XUAPOKCMAHM pasn , KOeTo nokasea 4e Te
HauCTMHa ca HepasTeopumM . bBelie HanpaeeH onuT C
n3non3BaHe Ha ENeKTPOHEH MWKPOCKON 3a MpoBepka Ha
CbCTaBa Ha MOMYyYeHWs maTepuan — MarHeaut ot tvn | oT
Typums.CbOTHOLIEHNETO Ha cmecBaHe Oelle B CnegHOTO
konnuectso: 3000 g marHeaut, 1800 g MgClz, 25 °BE ,
OOMbMHMTENHO ca [OobaBa  chochopHa  KuUCenMHA  C
KOHLIEHTpauLws oT nopsigbka Ha 1.2 unm 3 %.

CroitHocTTa Ha pH e oT nopsigbka Ha : MgCl2 25 ° Be 6.0,
MgCl2 pastsop 0T 1 % unmu 0.5%,

PasnuyHuTe BWMAOBE MarHE3UTHW pyau , KakToO W TXHaTa
KOHLIEHTpauus ca nokasaHu B npunoxeHune (A) Ha dur.1-2.
Kato o6obuieHne 0T Tean u3cneaBaHWUs MOXe Aa Ce Mocouw,
ye npu 1% KOHLEHTpaLWs MPOLECHT Ha CBbp3BaHE € Hau-
BnaronpusTeH. Cblyata Xunotesa ce 0THacs M 3a npoLecuTe
Ha “pascTunaHe” u “cBuBaHe” Ha Matepuana. 3a nepuog ot 48
yc. He MOxa fa Obae perncTpuUpaHo CBbP3BaHE Ha OMMUTHATa
nonoca OT XOpOCaH C MOKPUTMETO. CHUMKUTE HanpaBeHu ¢
€NEKTPOHEH MUKPOCKOM MOKa3eaT, 4e npu JobaBsHe Ha
hochopHa KuCenuHa HacTbnBa MPOMsHA Ha CTpyKTypaTa Ha
MarHeauTa, kaTo HopmarHata Mpexosa cTpyktypa Ha MgCl
ce npespblia B 3aTBOpeHa cepnyHa opma. [Mpu Hanpa-
BEHUTE OMWTW 3a MPOM3BOLCTBO Ha BWUCOKO YCTOMYMBO MH-
ByCTpManHo nokputue ¢ pobassHe Ha chocdop ce Manonaea
CbLUMS CbCTAB KaKTO MpW OMMCAHWUTE MO-TOPe OMWTM: MpOow3-
BeXda Ce MOAOBO MOKPUTME , KOETO MpUTEXaBa TBbPAOCT OT
nopsigbka Ha 70-80 N/mm2. Kbm cyxata cmec ce fobass
MarHeaueB OkuC.B nocrepcteue kbM cmecta ce [fobass
CbLUOTO KONMYECTBO pasTBOp OT MarHeaueB xnopug ¢ 1%
pas3TBop Ha docdopHa kucenmHa (HsPOs). Pesyntatute Ha
HanpaBeHWTE W3CMEABaHUS MOKa3BaT, 4Ye HOPMAsHOTO
BMCOKOYCTONYMBO WHAYCTPUAmHO NOKPUTME  Ched npecTtos-
BaHe Ha 28 OHM BbB BOAHA Cpeda HsMa HeobxogumaHa
TBbPLOCT.

Mpu n3non3saHeTo Ha [obBaBbYHM CMecu cred 28 OHU
nMalle 3aryba Ha TBbpAOCT OT nopsigbka Ha 17 %.Cnen 56
OHN HE HacTbMM HWKaKBA MNpOMSHA MO OTHOLUEHME Ha
TBbPAOCTTa Ha MaTepuana.Cnen NpectosiBaHe Ha OTKPUTO 3a
nepuog oT 28 AHW TBBPAOCTTA Ce yBennyasa ¢ okono 22 %.
HanpaBeHWaT onuT nokasea, Ye AOMbIIHUTENHOTO OBMAXHS-
BaHe Ha MaTepuana ce OTpassBa MOMOXUTENHO BbPXY
MarHesuTHOTO nokputue. Onucanute no-rope npobu Osixa
aHanuaupaHu cnep NpectosiBaHETO UM BbB BOAHA Cpeda 3a
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M3MyCKaHe Ha XIOPHW 11OHW.YCTaHOBEHO Gele , Ye CbBCEM
Marnko KOIM4eCTBO XIOPHU MoHM Bsixa M3MUTM OT BoAaTa.
ToBa u3cneaBaHe e OT ronsiMa BaXHOCT,ThiA kaTo Nnokassa ye
npu gonbiHuTenHa obpaboTka C Boga BWCOKOYCTOYMBOTO
MarHe3nTHO MOKPUTME HamansiBa OTZABAHETO Ha XNopuau OT
matepuna. HanpaBeH Oewe W JOMbAHWTENEH OMWT 3a
npon3esoacTeo Ha BOAHOyCTOVILWIBO MarHe3uTHO NHOycTpuanHo
nokpuTHe NOCPeAcTBOM AobaBsiHe Ha ApebeH peyeH Yakbl.
[OpebHuAT yakbn npefcTaensBa MHOrO AoObp 0OMEHHMK Ha
KaTMOHW 1 Moxe pAa obmeHs Mg- MOHM C BOZOPOAHM
noHn.OcBeH TOBa Cce 0OpasyBaT MarHe3ueBM CUIMKATK Ha
ankanHa ocHosa. MoWnaTta obmsHa TpaBsa fda  ycKopu
0bpa3yBaHeTO Ha MarHesueBW XMOPUOHW KpuCTanM W Ha
cunukati. 3a To3u nposegeH onuT Belle WM3Mon3BaH ChbLUMs
CbCTaB KakTO Npu npeguwHute onutu. lNpu onuta Gelwe
pedyuMpaH CbCTaBa Ha KBapLOBMA MACBK C MOMOLLA Ha
macata Ha apebHus Yakbn, T.c 6sixa 0bpa3yBaHu CMeCH ChbeC
cbetaB ot 5-50 npoueHTa.

Tabnuua 2.KauecTBeH ccbTaB Ha apebHust yakbn SiO2

94.2 % AlbOs + TiO2 0.5%
Fe203 0.5% Ca0 0.3%
MgO 0.5%

CneundnyHa noBbpxHocT: 150 kB.MM/g

MpousBeneHnTe npusmm Osixa OCTaBeHW fha mpecTosT 28
OHW BbB BOAa, NpU KOETO BOAaTa exedHeBHO Tpsibeawe fa
Obae cmeHsHa. [pusmute OT BoaHaTa cpepa bsixa cpasHs-
BaHW CbC CbXPaHEHWUTE MPU3MW B XNAZWIHO MOMELLEHWE MM
npu HopmanHa Temnepetypa. OT HanpaBeHUTe eKCEPUMEHTM
MOXa [a Ce YCTaHOBM, Y& YCTOWYMBOCTTA Ha Bb3OyX U Ha
BOAHa cpeda Ce e yBenuuuna u gsata pexuMa Ha pabota ca
[OBENu 10 yBennyaBaHe Ha yCTOMYMBOCTTA Ha MaTepuana Ha

OMbH U orbBaHe.Obpa3yBaHETO Ha OKMUCW M XNOpUAM Pecr.
cunukatv Belle JoKka3aHo C MOMOLLA Ha PACTEPHM ENEKTPOHHM
CHUMKM Ha NyKHaTUHUTEe BbpXy MaTepuana. HanpaxeHus u
pecdopMal B MarHE3WTHOTO MOKPUTWE HacTbMBaT nocped-
CTBOM HaTOBapBaHus OTrope, Aedopmauumn Ha noga, Temne-
paTypHu MPOMEHM, BCIEACTBME Ha CTapeeHe W N3CbXBaHe Ha
MaTepuana.Ha mbrHOTO CBbp3BaHe Ha MOKPUTMETO C noja
MoraT fa nompeyvaTr HanpexeHus Mo HanpeyHus paspe3 Ha
MOKPUTMETO  /HampexeHus Ha Cps3BaHe/ M HOpManHu
HanpexeHns B nokputueTo.lMopagn NpakTUYeck HEBb3MOX-
HOCTTa 3a fedopMupaHe Ce NosiBABAT HOPMAITHN HaNPEXEHWS!
BbB BTBbPAEHO MarHeauTHO mokputihe. [lo aHec obave He e
YCTaHOBEHO fanu no BpeMme Ha (hasaTa Ha BTBbpAsBaHe Ha
MarHeauTHOTO MOKpUTWEe Ce nosBsBaT Hanpexenus. OT
n3crnegBaHe Ha NosiBaTa Ha HaMPEXeHUst MOXe Ja ce Buau, Ye
KpuTUyHaTa o0BrmacT Ce Hamupa Mexgy MarHe3uTHOTO
nokpute u GeToHHaTa ocHOoBa.llocpeaCcTBOM  MPOU3BEX-
[aHeTo Ha BI/ICOKOyCTOI7I‘-WIBO MarHe3uTHO NOKpPUTNE C AKOCT OT
70-80 N/mm2 Bbpxy 6eToHHa nnoya ot 25-30 MM ce nocTura
edekta OoT pgobnukaeaHe Ha [Ba enacTuyHu mogyna. B
3aKMIYeHne Kckame [da nogyepTaeM, uYe HanpaBeHuTe
n3crneaBaHus BbpXy MarHe3uTHUTE MHOYCTPUaNHM MOKPUTMS
nokassaT u4e Bbpxy M30opa Ha MarHesuTa Kato M3XOfeH
MaTepuan peluaBallo 3HayeHWe MMa HeroBaTa XWMM4eckaTta
aKTMBHOCT, KOSTO € Onpefensiia 3a TBbPAOCTTa Ha
nokputneTto. MocpeacteoMm fobassHe Ha docat U CUTEH
YaKbn Ce Momyyasa Mo MPUHLMN CbLUKS Pe3ynTarT, T.C B egHa
obnact ce obpasyBa MarHeaueB cyndar, a B apyra MarHeaues
cunukat. Tean OBe CbeauHEeHUs He ca BOZAOPA3TBOPUMM M
MoraT fia Ce M3Mon3BarT LUMPOKO B ObELL0TO NPOU3BOACTBO Ha
MarHe3uTHN NOKPUTA.

MpunoxeHue A.

Queypa 1. CHuMKa C enfeKmpOoHEeH MUKPOCKON Ha MagHe3umHa pyda om mun 1 6e3 npumecu.
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Queypa 2. CHUMKa C eleKmpoHeH MUKPOCKON Ha MagHesumHa pyda om mun 1 ¢ npumecu npu ysenuderue 2100 nemu.

SOME APPROACHES FOR PRODUCING OF MAGNESIT INDUSTRIAL COVER

Gunter Lind

ABSTRACT

In the following article are considered the main contemporary approaches for producing of magnesit industrial cover. For the
production of industrial floor covers are used caustic magnesit. Under caustic magnesit we understand magnesium oxide MgO, what
is produced by the process of burning by melting point and contains sediments of former material MgCOs. For separation of
magnesit after heating there are going physical-chemical processes - these could be analyzed of means of probe taking from
magnesit ore and observation with electronic microscope. The examination for magnesit ore studied the binding substances with
concentration of 83-91 %.These substances have identical chemical structure but different coefficient of hardness. By reason of is
necessary to compare the substance of MgO with its chemical activity. The maked trials give us , that the mixing ratio between
MgClz : MgO is 1:2 or 1:3 gives best results with regard to the coefficient of hardness und latitude expand. By mixing ration of 1:2.11
is builded the chemical substance MgCL25Mg(OH)28H:0. By comparision of the wood-coal and sand is proven that the decresing of
quantity of wood change the coefficient of stretch for the magnesit. By addition of phosphates and gravel to magnesit is obtaining in
one area magnesium sulfat and in the other area magnesium silicat. These substances are not soluble in the water und could be
used for further producing of magnesit covers.
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50 roauHM MunHoO-reonoxkm yHusepcutet “Ce. UBaH Puncku”
FoavwHuk, Tom 46, cBuTHK IV, XymaHuTapHu u ctonaicku Hayku, Cocous, 2003, ctp.81-83

NEPCNEKTUBX U 3HAYEHUE HA MANTKWUTE U CPEOHW NPEANPUATUA B TEPMAHUA

MoHTep Niuna

WHCTUTYT 3@ UKOHOMUYECKN U3CreaBaHus
BoH, Mepmanus

PE3IOME

B HacToslaTta cTatus e pa3rneaaHo 3HaYeHNeTo Ha MarnkvTe v cpeaHn npeanpuatus B Mepmanms. Bue ®eaepantHa penybnuka epmaHns cbluecTsysat cnopep
WMHCTUTYTBT 3a n3cnefpaHe Ha cpepHata knaca B BoH okono 1.9 MunmMoHa CpefHu MPOMMLIMEHA W 3aHAsTYMIACKM NpesnpusTMa ¢ no —manko ot 500 Aywm
paboTHULM. [Ipyr KpuTepuit 3a TAXHOTO KaTeropuaipaHe Kato CpeaHu NpeanpusaTUs e pasnpeaeneHneTo Ha CoBCTBEHUS KanuTan BbB npeanpusTueTo: okono 50%
OT TO3M KanuTan NpuUHaANeXun Ha PbKOBOACTBOTO Ha npeanpusTveto. OT u3cnensaHusTa Ha TO3M UHCTUTYT ce BkAa, Ye okono 99% OT BCWuKM NpeanpusaTis B
['epmanus ca cpephn unn manku . .B- AnoHus AensT Ha Tean npeanpusTia e npubnuantenHo cbiums , a B CALL Toit e okono 95 % ot Beudku dupmu.CMI B
['epmanmus aHraxvpar okono 70% OT BCUYKW HaeMHW paBoTHMUM, npepnarat 86% OT BCUYKM MecTa 3a obyyeHve , faBaT 44% OT WHBECTULMOHHWS KanuTan B
cTpaHata.Teaun npeanpusTus npoussexaat okorno 50% oT 6pyTHUs BbTpeLLEeH NPoayKT.3a HoBUTE theaepanHu MPOBUHLINM CbLLMS UHCTUTYT perucTpupa npe3 1994 r.
okono 460000 cpegHu npeanpusTus ¢ okono 3 mun. pabotHuum. Maxoxaainku oT uudparta 6 Mun. TpyaocnocobHW rpaxaaqi BbB HOBUTE cpeepanHyi NPOBUHLNM
CcpeaHuTe NpeanpuaTMS NPefocTaBsT okono 50% oT Bcuuku paboTHY MecTa .

BBBEJEHWNE CBOBOOHOTO MA3APHO CTOMAHCTBO WU HETOBUTE
rPAHWLIN
Otnpean 200 roguHu B MCTOpWUSITa Ha 3anagHus CBAT
3anoyHa npenom. Camo B TEUEHME Ha HSAKOMKO AeceTurneTus Heoknacuyeckata MKOHOMUYECKa TEOpUS , KOSTO aHanuanpa
Delle oOpraHW3MpaHO ¥ CTPYKTypupaHo HOBO O6LLECTBO C npobnemute Ha cBOGOAHOTO Na3apHO CTOMAHCTBO AaTipa oT
HEroBKUTE HOBW HOPMM, CTOWHOCTU U COLMANHN U NONMUTNYECKM u3BecTHUA Tpya Ha Friedrich von Hayeks ‘[bTaT KbM
cTpykTypu.Ipe3 nocnegHute 50 roguHy Bb3HUKHA M3LUsAno Hos KpenocTH14eCTBOTO". [ocneaHuTe AeceTuneTns gokasaxa, Ye
cBaT. Hawata enoxa e nogobeH nepwog Ha npernom. B Heoknacuyeckata Teopust OYHKLMOHMpaHa npakTtuka. Mpeten-
OHEWHO BpEMe KaKTO € MOCOYEHO OT peauua Y4eHu Hait- LuMTE Ha Ta3n Teopus 3a Cb3[aBaHETO Ha (YHKLUWMOHMPALLO
BaXHUS Pecypc 3a BCEKU UHOMBMA € 3HaHWeTo.3emsTa, Tpyaa rpaxgaHcko oOWecTBo M ctabunHa nonuTMKa ce okasaxa
W KanuTana — Kouto 6sxa TpaguumMOHHU (hakTopy 3a Mpowns- norpewwHun. ToBa Jokasa amepukaHckns ukoHomuct Douglass
BOACTBO — HE Ca M34e3Hamm HO ce ABSBaT BTOPOCTENEHHU 3a North B cBoATa KHWUra  “VIHCTUTYLMM,MHCTUTYLMOHANHN
CbBpeMeHHaTa MKOHOMUKA. MPOMEHN U UKOHOMWUYECKa e(PEKTUBHOCT”, 3a KOWTO Tpyd TOM

nonyun Hobenosata Harpaga npe3 1993 r. 3a ga moxe ga
(OYHKUMOHMPa CBOOOJHOTO MasapHO CTOMAHCTBO € Heob-
XOQMMO [a CblUECTByBa HagexgHa MpaBoBa CHUCTEMA,
WHpacTpykTypa OT (PUHAHCOBM MHCTUTYLMK, KakTo U
apeksaTtHa obpasoBatenHa cuctema. CnenosartenHo cBoboa-
HOTO NasapHO CTOMAHCTBO He MOXE [a Cb3fage (PyHKUMO-
HMpaLLO LMBWNHO OBLLECTBO , TO Mpearnonara HanuumeTo Ha
Takoea 06LWecTBO. Be3 HanmuMeTo Ha  (PYHKLMOHMpALLO
rpaxgaHcko oblecTBo MoraT Aa 3aboratedT  OTAENHU
CNeKyNaHTL, HO HALMOHAINHOTO CTOMAHCTBO KaTo LANO OcTaBa
BegHo. CblLo Taka B CTpaHU B KOUTO NIMNCBAT AEMOKPATUYHM
Tpaguumm kato HOxHa Adppuka, cTpaHute OT OuBLUMS
CbBeTcku cbtod unu Kutait cBOBOAHOTO MasapHO CTOMAHCTBO
He € B CbCTOsHWE Aa Cb3fage (yHKLUMOHMPALLA WKOHOMMKA.
OcHoBHa npeanocTaBka Ha cBOOOAHOTO Na3apHO CTOMAHCTBO
ce sBfBa NpaBoBaTa [Obp¥aBa, kakTo 6ele MOCOYeHO OT
peguua nonuTtyecks cpunocodm npes 19 sek. Mexay Tesu
OBe  kaTeropum  cBOOOLHO  MA3apHO  CTOMAHCTBO W
(OYHKUMOHMPALLO  rpaxpdaHcko  obLeCTBO  CbLUECTBYBa
[BYCTPaHHa 3aBNUCHMOCT.

CblyeBpeMeHHO crelpanuanpaHnTe 3HaHus camu no cebe
cu ca wu3ysno OesnonesHn — Heobxogumo e fa 6Gbaar
WHTErpUpaHu Npyu pellaBaHe Ha KOHKpeTeH npobnem.OT gpyra
CTpaHa 06LEeCTBOTO KaTo Lsno, 0BLMHITE U CEMEICTBOTO Ce
SIBABAT KOHCEPBATMBHU UHCTUTYLMW. Te ce CTPeMSIT Ja 3anasst
CBOETO CTAbMIHO CbCTOsHWE M Aa M30srHaT NpOMeHMTE.
MogepHaTta opraHusauus obadve ce siBsBa gecTabunuanpaty
enemeHT.Ts TpsbBa fa 6bge Taka opraHusvpaHa , Ye fa
Cb3[laBa YCMOBMS 3a WHOBALMM, KOWUTO KaKTO MOCOYBa
M3BECTHUS HEMCKM MKOHOMUCT Joseph Schumpeter ce siBsBat
“TBOpYECKo paspylaBaHe’. CbBpemeHHaTa OpraHv3auus
U3NCKBA BCUYKO KOETO € BUNo HanoXeHo, No3HaTo W yaobHO
Ja Obde NPOMEHEHO HE3aBMCUMO fanu CcTaBa Ayma 3a
npoaykT, Yycnyra wnu npouec. Toea npegnonara mnpes
cnepgeawute 50 rogmHu pa Obaar ApPacTUYHO MPOMEHEHM
yunnmwiaTa u yHMBEpPCUTETHUTE.

FOONLLIHNK Ha MunHo-2eonoxkus yHusepcumem “Ce. Mear Puncku”, mom 46(2003),ceumsk IV, XYMAHUTAPHW 1 CTOMNAHCKW HAYKU
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NKOHOMWYECKOTO 3HAYEHWE HA CPEAHWNTE
NPEONPUATNA BbB GEAEPANHA PEMYBJIUKA
rEPMAHWA

Bve ®depepanHa penybnuka [epmaHusi  CbluecTByBaT
cnopes MHCTUTYTBLT 3a u3cneaBaHe Ha cpegHata knaca B boH
okono 1.9 MUIMOHA CpefHW MPOMMLLMEHM W 3aHASTYUNCKM
npeanpusTs ¢ no —manko o 500 ayww pabotHuum . [pyr
KPUTEPUA 33  THAXHOTO  KaTeropuaupaHe Kato  CpedHu
NPeanpuATAS e pa3npedeneHneTo Ha cobeTBeHust kamuTtan
BbB npepnpustveto: okono 50% oT To3M  KanuTan
NpUHAANEXM Ha PbKOBOACTBOTO HA NPeanpUsTUETO.

OT m3cnenBaHusTa Ha TO3W MHCTUTYT Ce BIUXAA, Ye OKOMO
99% ot Bcwykn npegnpusTus B [epmaHns ca CpegHn wnu
manku /CMI/. B AnoHus OenbT Ha Tesn Npeanpuatust e
npubnuantenHo colms , a B CALL Tom e okono 95 % ot
BCykKM oupmu.CMIT B Tepmanuns aHraxupat okono 70% ot
BCWYKM HaeMHM paboTHuuw, npeanarat 86% OT BCWYKK MecTa
3a obyyeHue , gaBaT 44% OT WHBECTULMOHHWS KanuTan B
cTpaHaTa.Te3n npeanpuaTus npoussexpatr okono 50% ot
OpyTHUS BbTpeweH npoaykt. 3a HoBuTe (hbegepanHu
MPOBUHLMW CbLUMS MHCTUTYT perucTpupa npe3 1994 r. okono
460000 cpegHn npegnpusTUS ¢ OKOMO 3 Mun. paboTHULM.
Waxoxgarkn oT umudpata 6 Mun. TPyAoCnoCOoOHW rpaxaaHu
BbB HOBWTE (befepanHy MPOBUHUMM CPESHUTE MPEAnpUsTUS
npegocTassT okono 50% oT Beuyky paboTHN MecTa .

C ocHoBaHue MOxXe Aa Ce MOoCcouW, Ye CpepHuTe npen-
NPUATUS NPEACTaBNABAT CbLUECTBEH (haKTOp B OBLLECTBEHO —
MKOHOMWYECKaTa CuUCTeMa Ha cTpaHaTta- To3u dakTop obade
He Ce 0T4WTa HambIHO OT (pedepanHoTo npasutencTeo. CMI
ce cbmbekBaT npu GbP30TO TEXHOMOrUYHO PasBUTUE W MPU
CTPYKTYPHWTE NMPOMEHW B TbPCEHETO C 0CODEHO OXecToyeHa
KOHKypeHTHa 6opba, KOATO B HAKoM BpaHLLIOBE Ce BOAM KaTo
Bopba Ha wuHoBauuute. Wacnegpanusta Ha  KbomHckus
WHCTUTYT 3@ nas3apHo W AMCTPUOYLMOHHM Npoy4BaHus
nokasBart, Ye efHa YeTBbPT OT 0bopoTa Ha ronemute prpmm
ce naja Ha MpopyKTM NpOuM3BEdeHW npes NocrnegHuTe Tpu
roguHn. ToBa sIBMEHME CE XapakTepuaupa C BennuMHaTa
CTeneH Ha MHOBALMOHHWUTE NPOAYKTU. Ot Tesun n3cnegBaHusa
On 6uno norpelwHo da Ce HanpaBW 3aKMOYEHWETO, Ye
ronemute UpPMW Ca NO-MHOBATMBHU OT MarnkuTe U CPemHu
npeanpuaTis — OT TAX WABAT W CbLUECTBEHUS AAn NaTeHTu
BbB ®efepanHata penybnuka . Hne obaue ce conbekame
TBbpAeHMeTo, 4Ye Ha CMI nwmnceat cnocobHocT 3a
peanu3auyst Ha HOBM NPOLYKTM Ha Nasapa kaTo TOBa SIBNeEHNe
ce obscHsABa unn cbc cnaba naTeHTHa 3awumTa WM C
norpeLUHa cucTemMaTvka Ha BHeAPSiBaHe Ha MHOBAaLMUTE .

OCHOBHW XAPAKTEPUCTWKA HA MANKTE 1 CPEAHW
NMPEANPUATA

Bbnpekn MHOrOBpOHWTE M3cneBaHNs U WHTEPNpeTaLum
Ha MOHATMETO CPeaHO NpeanpusThe B WUKOHOMUYECKaTa
nuTepaTtypa OWe He € [afeHO TOYHO OMpedeneHue Ha
MOHATWETO “CpefHo npeanpusaTue”. MbnHO onpefensHe Ha
MKOHOMMYECKaTa KaTeropus “marnku u cpegHu npegnpustus’
Ou Hagxebpnmno obxeata Ha Hactosiwarta nybnukaums.llo-
JOny Lie ce CrpemM Camo Ha HSKOM OCHOBHU XapaKTepUCTUKU
Ha TOBa NOHsTHeE.

A. KonuyecTBeHM M KayecTBEHM XapaKTePUCTMKM Ha
Manku u cpegHu npeanpuUATUS.

- KONTMYECTBEHN XapaKTepPUCTUKN

3a ga Moxe Aa ce Aage TOYHO ONpPeaenieHn eHa NoHSTUETO
CMI Heobxoammo e aa GbaaT HamepeHu JOCTaTbYHO TOYHM
Npu3HaLW xapakTepuanpal Toa npegnpusitve. MopobHu
npusHauuM ce Hamupat B TpydoBeTe Ha [yTeHbepr- ToBa ca
MKOHOMUYECKUTE  KaTeropun kato obopoT, 6poit Ha
CbTPYAHWLMTE, TEXHUYECKM CbPBHKEHUS M WHBECTMPaH 0bLy
kanuTan. Kato npaeuno 3a MHAYCTpUanHUTe NpeanpusTus ce
M3TbKBAT  Kateropuute Opoit  CbTpyaHuuM U 06opoT.
l'epmaHckuaT mkoHomuct H. Koch oboblasa cnegHute
Bb3MOXHM, M3MEPSIEMI KPUTEPUN B CBOETO U3CTIeABaHe BbpXY
CMr:

1.Bbpoit coTpyaHULM.

2.061La cymaHa goxoauTe 3a eanHNLa BpeME.
3.M3non3eaHm CypoBMHM 3a eauHNLA BpEMe.
4 W3pasxofBaHa eHepris 3a eauHuLa Bpeme.
5.060poT 3a eauHNLa BpeMe.

6.KanayuuteT Ha MallMHUTE NpU CbOTBETHO M3MOM3BaHe Ha
BOMBIHATENHN hakTopy.

7. TonemuHa Ha MHBECTMPaHUS KanuTan .
8. FonemuHa Ha 13non3BaHN1 NOMELLIEHMS.

9. bpoit paboTHM MecTa B3eTW cnpsMo  BpoAT Ha
W3MON3BaHNTe MaLLMHW.

- Ka4eCTBEHUN XapaKTepuCTnK1

BposT Ha cbTpyoHMUMTE € Hal-yecTo  W3MOon3BaHus
KpuTepuii 3a geduHMpaHe Ha NpegnpusTUETO KaTo CPeaHo,
Tbil KaTO TOW Hal-NecHoO ce onpeaens npu BCUYKM OUPMM.
To3n KpuTepuit [aBa Bb3MOXHOCT — MpW MpOBexAaHe Ha
MEXOYHapoaHM W3CMedBaHUs WIM Mpu nogpasgensHe Ha
MKOHOMWYECKUTE KaTeropum npu CPaBHWTENHM aHanusu aa
6bae 13nonN3BaH 3a CTaTUCTUYECKU U3CNEeLBaHUS.

Taka Hanpumep criopel AbpkaBHaTa  CTaTUCTWKA
NpOou3BOACTBEHN pupMu ¢ Bpolt Ha cryxuteru mexay 100 un
1000 cnapgat KbM CcpegHWTe MNpeanpusaTus, a dupmn ¢
(hMHaHCOBa-CYETOBOAEH MNpeaMeT Ha [elHocT ¢ Hag 50
CNyXWTenu crnagat kbM ronemute npegnpusatis.  OT TO3u
npumep ce BWxaa, Ye knacudmkauns Ha dupmute cnopes
onpegeneH kputepuii e TpyaHo. OcobeHo To3u npobnem
Bb3HMKBA MpW aHanMaMpaHe Ha GUPMM  OT  pasnnyHu
OpaHwoee. 3a knacuduuMpaHe Ha KOHOMUYECKN eanHULM B
pasnuuHKM rpyn Ha 6asata Ha OnpedeneHn Kputepun ce
oKka3Ba, Ye He e [OCTaTbyeH eauH EAMHCTBEH KpUTEpWil.
lMopagy Tasu npuumHa e LenecbobpasHo ga ce KomOuHupart
HSIKOJTKO KpUTEPWSsI- Ta3n TEHAEHUMA e 3anerHana B 3akoHa 3a
M3roTBsIHE Ha HanaHcoBuUTe OTYETH Ha mpmmTe. C TO3M 3aKOH
3aKoHoJaTenaT e onpedenun  paMKuTe  Ha  MO-TOYHO
knacuduumpaHe Ha hupmuTe.

FOANLIHVK Ha MuHHo-2eonoxkus yHusepcumem “Ce. MeaH Purncku”, mom 46(2003),ceumnk 1V, XYMAHUTAPHU U CTOMAHCKU HAYKU
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KAYECTBEHOTO 3HAYEHWE HA MAJIKWUTE WU CPEQHU (buHaHCUpaHe M couumonormyeckute npusHauum. Schleussner
MPEONMPUATNA B HALMOHAJTHOTO CTOMAHCTBO. O3HayaBa XapaKTepUCTUKUTE “CaMOCTOATENHOCT',"roneMuHa
Ha coOcTBeHust kanuTan’, “kpeguTHa CMOCOBHOCT'  KaTo
CbLLUECTBEHN XapaKTEPUCTUKM Ha CPEOHUTE MpeanpusTus.

O6lwecTBeHa (DYHKUMA Ha MarmkuTe M cpedHu npegd-

npuAaTuA
P Opyrn wnscneposatenu kato Volkmann,Bertsch onpenenst
paxpaHnHbT TpsbBa ga Obae coumanHo camocTosTeneH OPYTU XapaKTepUCTUYHU MPU3HALM Ha CpegHUTe U Masnku
yoBek. Toi TpsibBa Aa NpuTexaBa Bb3MOXHOCTTA Aa nnaHupa npeanpusTus. Teau kputepun morat aa ce obobwiar kato:
CaMOCTOSITENTHO CBOS KMBOT KaTO CblUEBPEMEHHO noema
Luesp 1. TepcoHanHa topuanyecka opma.

PUCKa 3a eBEHTYyanHu Heycnexun n nposanu.

MepcoHanHa opraHu3aLmoHHa dopma.
KorkoTo no-ronsMa CaMOCTOSITENIHOCT NPefocTaBsi efHo

06LLECTBO Ha CBOUTE rpaxdaHu, TONKOBA MO-TONEMM Ca LiaH-
COBETE 3a CaMOCTOSTENHA peanu3auust Ha OTAENHWUS WH-
pveua. OT pasnuyHM M3cnegoBaTenu e gokasaHo, Ye noema-
HETO Ha OTFOBOPHOCT 3@ CaMOCTOSTENHa WKOHOMUYECKa
[EHOCT € MHOTO N0 —CUMHO U3paseHo B CBODOAHO rpaxaaH-
Ccko 001LecTBO.

2
3. OpraHu3auyoHHa CTPYKTypa.

4. OpraHn3aLMOHHM XapaKTePUCTUKY.
5

OpraHusaums Ha MHHOPMaLMOHHOTO 0BCnyxXBaHe.

Bonsi 3a Tpyq, TBOPYECTBO M TOTOBHOCT 3a MOEMaHe Ha SAKIIOYEHNE

puUcka ca CBbp3aHM TACHO efHo ¢ Apyro.flo To3W HauuH
cpegHaTa Knaca MMa BaxHa pbKoBoAgHa nosvuns B 06-
wectBoTo. CamOCTOATENHO [LEWCTBALMTE MHAMBMAWM LON-
pUHACAT 3HAUMTENHO 3a ocurypsiBaHe Ha cBoboga 3a AeilcT-
B/e B 0DLLECTBOTO.

B emHO UMBMMHO OBLLECTBO KOETO € COLManHo nasapHo
OpWeHTMpaHo cpeaHaTa knaca Oelwe npeHebpersaHa.ToBa
cxBalyaHe Oelle HaroOXeHO BBLMPEKM, Y€ Ha PbKOBOAHUS
nonuTUYeCKkN ennut My Oelle CHO, Ye CpemHWUTE M Marnku
npeanpusiTus umat BGanaHcupalla yHKUMS B 0BLLEeCTBOTO
CpsIMO ronemMuTe KOHLEPHW.Kato npumep Moxe Aa ce B3eMe

KauyecTBeHo onpegensiHe Ha cpegHUTe NpeanpuaTUs
peA pea PeAnp 1.5 munuoHa paboTHM MecTa , KOMTO Osixa Cb3gafdeHu oT

B cBoute u3cneaBaHWs Hemckus MKoHoMKCT Geiser no- Mankute 1 cpegHu npeanpustus. OT peguua MKOHOMUCTM ce
COYBa, Ye “ Ka4eCTBEHOTO pasrpaHnyaBaHe Ha cpefiHuTe npea- nocouyBa, Ye MarkuTe U CpefHu NpeanpusaTUs Lie okassaT Bce
npusTUs He ce 6asnpa Ha onpegeneHa ypmMeHa kateropus, a Mo-roNsiMO  3HA4YeHWE BbPXYy WKOHOMMYECKOTO pasBuTUE B
Ha TMIBLT Ha dupmaTa”.OnpeaenswmTe NprUsHaUm ce OTHaCAT ObaeLle.

npean BCUYKO 3@ MKOHOMMYEcKaTa [AEMHOCT Ha dhupmarta,
CTPYKTypaTa Ha (DUPMEHOTO PBLKOBOACTBO,CUTYaUMsiTA Ha

THE PERSPECTIVES AND IMPORTANCE OF MIDDLE FIRMS IN GERMANY

Gunter Lind

ABSTRACT

In the following article is viewed the importance of the small and middle firms in Germany. In the Federal Republic of Germany are
grounded according to the Institute of federal economic research of middle class in Bonn around of 1.9 mill middle industrial firm with
about 500 hundred workers. Another criterion for their classifying, as middle firm is the distribution of the private funds in the firm:
about 50% of these funds have belonged to the management of the firm. From the research of this institute is understanding that
about of 99% of all firms in Germany are middle and small enterprises. In Japan is the share of these firms the same, in USA it's
95% from all firms. In Germany the small and middle firms give jobs to the 70% of all workers, they offer 86% from all educational
places They support 44% from the investment funds in the country. These enterprises produce about 50% from the brutto social
product of the country. For the New federal regions the same institute has registrated about 460000 middle firms in 1994 with 3 mill
workers. Nowadays in the New federal regions the middle enterprises offer about 50% of all jobs.

FOANLIHVK Ha MuHHo-2eonoxkus yHusepcumem “Ce. MeaH Purncku”, mom 46(2003),ceumnk 1V, XYMAHUTAPHU U CTOMAHCKU HAYKU
83



50 Years University of Mining and geology “St. Ivan Rilski”
Annual, vol. 46, part IV, Humanitarian and Economic Sciences, Sofia, 2003, pp.89-91

FIRST RESULTS OF “BACHELOR” TUITION OF SPECIALITY
“MINERAL EXTRACTION”

Krastu Dermendjiev

University of Mining and Geology “St. Ivan Rilsky”
Sofia 1700, Bulgaria

ABSTRACT

The first results of bachelor curriculum tuition of speciality “Mineral Extraction” are summarized. Some proposals, aiming amelioration of volume and quantity of tuition

are made.
SHORT HISTORY

Speciality “Mineral Extraction” starts 1950 with definite
targets, field of activity and professional realization of
specialists for country conditions. More than 52 years the
university prepares specialists and the number of graduated
mining engineers is about 2500.

During the years the name of University was “Institute of
Mining and Geology”, “Higher Institute of Mining and Geology”
and now is “University of Mining and Geology”. At the period
1953- 1976 the name of speciality was “Mineral Extraction”,
during the period 1977- 1987 was “Technology of Mine
Production”, 1988- 1997 is “Mineral Extraction” again and
1988- 1997 was “Mining Engineering”. Since 1998 under
“Unified Government Requirements” the name of speciality is
“Mineral Extraction” in three degrees of qualification-
“Bachelor”, “Master” and “Doctor”.

During above mentioned periods on the fundament of main
speciality some specializations were established: since 1963
“Underground Mining" and “Opencast Mining”; since 1982
“Underground Construction”, “Economics, Organisation and
Management of Mine Enterprises” and “Geotechnology”.
Some latter, 1994 specialization “Geotechnology” was closed
down and the name of “Economics, Organisation and
Management of Mine Enterprises” was changed to “Mine
Management”, latter “Industrial Management”.

Fundamental and special student training and graduation
from main speciality and specializations was organized by the
departments “Mining’ (1950- 1984), “Opencast Mining” (since
1963), “Economics, Organisation and Management of Mine
Enterprises” (since 1982), “Underground Mineral Extraction”
and department “Mine Construction” (since 1984) (created
after department “Mining” closing). Now the name of
department ~ “Mine  Construction” is  “Underground
Construction”.

Changes of social and political life in the country affected
system of higher education too. Higher Institutes names
changed to Universities, including University of Mining and
Geology too and they obtained big autonomy. In the period
1990- 1996 a wide discussion about introduction of three
qualification levels of education bachelor, master and doctor
(so called Anglo- Saxon education system) took place. Very
many disadvantages of the system were pointed out, but in
spite of them the system was imposed by the “Government
Register of Educational and Qualification Degrees and
Specialities in Higher Schools of Bulgarian Republic” and was
confirmed by Council of Ministry decision No 86/12.03.1997,
published in Government Newspaper No 24/1997.

On the base of this document the speciality was transformed
to “Mineral extraction” with code 8.11.1 and three education-
qualification degrees: bachelor, master and doctor and two
scientific directions: 02.08.03. “Underground Mineral Extraction”
and 02.08.04 “Opencast and Underwater Mineral Extraction”.

In accordance with the Register “Unified Government
Requirements” were worked out and Regulations latter
confirmed by the decree of Council of Ministry No 201,
published in Government Newspaper No 105/1998.

According to the new documents requirements were
discussed and accepted: qualification characteristics of
professional direction of degrees “Bachelor” and “Master” their
curricula; the report, concerning results of evaluation of
speciality “Mining Engineering” regarding it transformation to
“Mineral Extraction”; Project for speciality transformation. On
the base of this documents, at the end of month November
1998, at the National Agency for Assesment and Accreditation,
a procedure was opened for initial accreditation of the speciality
for 5 years (1998- 2004 year). Unfortunately, the procedure was
terminated without any success.

For the first time students for bachelor degree, curriculum
“Mineral Extraction” began their studies 1998/1999 school year.
Their number was 80 students. At the end of the year their

ANNUAL of University of Mining and Geology “St. Ivan Rilski”, vol. 46(2003), part IV, HUMANITARIAN AND ECONOMIC SCIENCES

89



Dermendjiev K. FIRST RESULTS OF “‘BACHELOR” TUITION OF SPECIALITY ...

number decreased to 64 and 16 of them give up their studies.
During 2001/2002 school year in fourth course, number of the
students was 43 and all of them successfully terminated the
year.

During 2002/2003 school year the number of students for
the last term was again 43. The last term was successful for
38 of them and they received their task for diploma work. Five
of them postponed their graduation.

Distribution of graduating students was: 15 students in
“Opencast Mining and Blasting Works” department, 8 of them
in  “Underground Mineral Extraction”, 9 students in
“Underground Construction” and 6 in “Mine Ventilation and
Safety”.

For comparatively short period for pre- graduation practice
(02. 12. 2002- 14.12.2002) and diploma work elaboration
(16.12. 2002- 08.02.2003) the bigger part of students (50 of
them) graduated on first session and Government
Examination Commission awarded all of them degree
‘Bachelor”.

The medium level of marks of the students during their
studies was “Good” 4,45 and varied between 3,80 and 5,16.
Average level of marks on diploma works was “Excellent” 5,51
and of their defense “Very good "(4,45). On diploma works the
highest mark received 8 students and for the defense- 9 of
them. Only 3 students received marks under 4,5 and could not
continue their education for “Master” degree.

For “Master” tuition continued 18 bachelors- 10 of them on
government account and 8- on their own account. Distribution
of these students is as follows: "Underground Mineral
Extraction™ 2 students; “Opencast Mining ™~ 10 students,
“Techniques and Technologies of Blasting’- 2, “Underground
Construction’- 2 students.

Training for “Master” started March 2003 year.

ANALYSIS OF FIRST RESULTS

The author was directly engaged in preparation of curricula,
introduction of the new educational system as well as a
participant of theoretical and practical training of the students
in two very important subjects. This permits him to make an
analysis of tuition for bachelor degree.

This analysis includes content and volume of curricula;
width of student training and specializations; way of training
conclusion; themes, volume of diploma works and their
defense; following training for “Master” degree.

Positive step of new system introduction was the removal of
specializations at bachelor level and introduction of base
speciality “Mineral Extraction”. Not commenting the name of
speciality we think it is enough broad to include the wide
range of main and secondary activities and problems,
concerning organization, execution and management of
mining as a nature of the operations and so as a target of a
safe and ecologic extraction of minerals.

This breadth, connected with natural circumstances as
conditions, wide engineering and special knowledge of technics
and technologies as a fundament is very difficult to be realized
as a time and range without specializations. That why at system
introduction, having in mind curricula amelioration, a perfect
elaboration was necessary of qualification characteristic of the
“Mineral Extraction” specialist for different qualification degrees.
In this characteristics efforts were directed in two directions:
functions, knowledge and skills of the specialist “Mining
Engineer for Mineral Extraction” and on this base all parameters
of studies documentation to be put on.

Two ways of curricula elaboration existed. First one was:
from existed curricula, narrow specialising subjects to be taken
out and fundamental subjects to be reinforced. The second one
was: all existing subjects to be retained, but their horarium to be
decreased. Unfortunately the second way took place because
of interests of different departments and teaching staff. In
curricula remained nearly all subjects, consisting the previous
curricula for speciality and specializations.

Curricula became very heavy, more heavy then “Mining
Engineering* ones for any specialization. This reflected in
quality of special training of students, including knowledge of
the object (engineering and geologic knowledge). Required
knowledge, forming the image of the speciality, was not
adopted and stabilized by the big quantity of students, and as it
was evident from examination results and diploma works
defenses, their level was not higher than journalists one.

This conclusion showed, that as a result of the big number
special and specializing subjects, student’'s knowledge had to
be made much wider, and students lost the targets and
activities, which are its main professional characteristic. It is
evident, that some changes in curriculum must be made and
first way of its elaboration to be applied. This improvement
could take place during corrections, which passed 2002/03
school year, but unfortunately it didn’t happen because again
was applied the second way- all existing subjects to be
retained, but their horarium to be decreased.

The influence of specializations and departments, taking care
for student's graduation, reflected on diploma themes and on
process of graduation.

There was not any difference in diploma themes presented
from the departments from the themes defended under
previous curriculum even in these, presented from department
“Mine Ventilation and Safety”. All of the themes were narrow
specialized and only 33% of defended diploma works
possessed titles and contents tied with qualification
characteristic of the speciality and graduation degree. For about
45% of diploma works titles and contents were very narrow
specialized and did not correspond with the knowledge
obtained by students. Elaboration of this works was not
possible without big participation of the leading professor and
usage of its computer programs. For about 22% of diploma
works themes had no connection with the targets and activities
of the mining engineer for mineral extraction.

Analysis of this results shows, that departments “Opencast

Mining and Blasting Works”, “Underground Mineral Extraction”
“Mine Ventilation and Safety” and “Mine Construction”
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practically divided students in specialization at bachelor level.
Tasks, out of the competence of mining engineer were put
and this made difficult decision taking of graduated bachelors
in their choice of direction for master training.

Speciality on bachelor level is without any specializations.
Graduating students were correctly assessed by the joint
Government Examination Commission nevertheless diploma
works were guided by professors of different departments.
Structure, content and way of preparation of diploma works
showed, that every one of them carries the elements, inherent
to previous requirements. This generally means that leading
professors of graduating students do not know qualification
characteristic of the specialist on relevant qualification level
and they follow their own or decided by the department
structure, content and form of the diploma work. Differences
were easy evident by students drawings, presented at diploma
works differences.

Differences described make difficult not only organization of
student’s labour for diploma work elaboration, but work of
Government Examination Commission in utilization of general
criteria for diploma work estimation too.

CONCLUSIONS

Analysis of education documentation and first results from
bachelors graduation of speciality Mineral Extraction
Engineers showed, that urgent training and methodical
documentation amelioration is necessary in directions as
follows: improvement parameters of students training by

decreasing horarium, and transfer specializing subjects from

bachelor to upper educational levels, including more wide
studies of geological and mining fundament; way of graduation
bachelor degree could be by a state final certification
examination not with diploma work; if the graduation continues
by diploma works, themes must be mine- technological ones
with many partial problems, corresponding to qualification
characteristic of speciality “Mineral Extraction” and themes to
be prepared exclusively by Opencast Mineral Extraction” and
Underground Mineral Extraction”; themes, requirements for
content, volume, form, presentation and defence of diploma
works to be coordinated between the above mentioned
departments.

If so defined recommendations would not be realized in short
time, new educational system could not be effective and
students training for “Mineral Extraction Engineers” must be
brought back to previous regulations “Mining Engineer- Master”
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ABSTRACT

The student subject “Natural History” has been studied in the Bulgarian schools. It concerns themes about mutual interaction between the man and the
environment, human responsibility, role and activity for its protection. In an Education and Science Ministry (ESM) project for education syllabus for students from 1-
stto 12 classes, proposed in 1999, all natural sciences, ecology and other earth sciences were united in a cultural educational area (CEA), titled “Natural sciences
and ecology”. CEA “Natural sciences and ecology” teachers need a wide-profile nature-mathematical and engineer-technological training. Specifics of the UMG
specialities is a precondition a new speciality to be open there. It could train the high qualified teachers (engineer-pedagogues), necessary for teaching in subjects
of CEA “Natural sciences and ecology” in Bulgarian schools.

In this work the ESM project for education syllabus in the subjects of the CEA “Natural sciences and ecology” was presented; necessity from a wide-profile high-
qualified training of pedagogues for needs of new secondary educational syllabus was considered; UMG was shown as a high school, where a new speciality
“Applied natural sciences” is possible to start even in 2003-2004 academic year, training engineer-pedagogues with bachelor degree; the project of the educational
syllabus in this speciality proposed by UMG was considered; our opinion that the department in "Physics” should be the one, coordinating student teaching in
“Applied natural sciences” disciplines.

INTRODUCTION IN THE PROBLEM e At the moment teachers in physics, chemistry, biology

and geography or teachers possessing hybrid specialties —

According the ESM Instruction Ne 6 / 28 May 2001 /DV issue physics and chemistry, biology and chemistry etc., teach in
54, 5 June 2001/ and its §2 change /DV issue 95, 6 November subject “Natural history”. So, the former supplemented their

2001/, studied in primary and secondary schools natural horarium. Introducing of the new syllabus will lead to specialist-
sciences were differentiated in a area, ftitled cultural pedagogues deficit, possessing knowledge in more scientific
educational area (CEA) “Natural sciences and ecology”. After areas, ready to teach in the subject of the CEA “Natural
4 class subjects studied in it are: “The man and the nature” in sciences and ecology”. It ensures a wide-profile student
5t and 6t classes with a horarium by 85 hours for each, training. The lack of the qualified wide profile teachers puts the
‘Biology and health education” in 74 and 8 classes with a necessity the new speciality to be introduced in academic
horarium by 68 hours each, 9 class - 72 hours n 10 class - syllabus as soon as possible. The new speciality could be
36 hours, “Physics and Astronomy” and “Chemistry and introduced in UMG speciality list even during 2003-2004
environmental protection” with a horarium for 7 1 8 classes academic year because the themes foreseen for studying in
by 51 hours for each, 9 class - 72 and 10" class - 36 hours. the subject “The man and the nature” appear to be basic
According change of §2 of Instruction Ne 6 term distribution for educational elements at teaching in many accredited
primary educational degree has became valid since 2002-2003 specialities. For the teaching period in the speciality, which will
school year for the 1+t class students. ensure wide profile specialists - engineer-pedagogues, the
students will be learned fundamental knowledge in all natural
The gradual introducing of the new curriculum in the entire sciences, mathematics, informatics and methods and
school course will lead to a few syllabus changes. At present technology for environmental protection. They should be a
the subject “Natural History” is studying in 5 and 6+ classes ground element in the professional competency of the future
with an annual horarium by 68 hours for each. The new specialist. That is why it is relevant the professional speciality
curriculum foresees its title “Natural History” to be changed to title to be “Natural sciences” and in mind of its applied
“The man and the nature” and its horarium to be increased. character — “Applied natural sciences”. This choice is suitable
The new syllabus projects have been already worked out because:
(jurnal “Fhysics”, 5/2002). Its interdisciplinary character as .
whole is conserved - some themes in physics, chemistry, o The full of content definition of the natural sciences, which
biology and geography will be studied. The curriculums in according to Stanev (1980) unites in an undivided entireness
different natural sciences for 7t -10t classes are also all science for the nature and their main tasks to know the
expected to undergo changes in subject titles, contents and natural laws and its existing forms, the types and forms of the
their horarium. matter motion;
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e The subject “Natural sciences” essence at the secondary

school - self-dependent discipline with its own specific
purposes and tasks, included in its content elementary
knowledge for animated and unanimated nature, which are
considered in dialectic unity, correspondingly to their
connection and dependencies.

PROJECT FOR SYLLABUS FOR SPECIALITY “APPLIED
NATURAL SCIENCES”

The project was proposed by the department of Human
sciences at UMG and supplemented by the department of
Physics. The following educational purposes are pointed out In
the project in order to ensure a high profile natural-
mathematical and engineer technological training of the
students taught in bachelor speciality “Applied natural
sciences”:

e To form creative and self-dependent thinking specialists,
capable to apply scientific approach for solving of concrete
situation problems;

e To ensure higher educational degree and scientific
qualification having interdisciplinary character.

Students graduated the speciality “Applied natural sciences”
will learn during the training period:

¢ Fundamental knowledge in the natural sciences field,
mathematics and informatics;

o Specific knowledge in pedagogic sciences;

o Profiling knowledge in area of technical and technological
sciences as: geodesy, mineral technology, electrician,
electronics, mechanics, mining technologies, technical
mechanics etc.;

o General knowledge in humanities, social sciences, law and
economic sciences.

Bachelor in “Applied natural sciences” will be able:

e To organize and realize training in natural sciences in
Bulgarian school;

e To find, chose and purposefully use information for natural
sciences area problems appearing in their activity;

e To plan, organize, realize and manage administrative and
economic activity connected with using of nature (nature-
using)'. In this connection activity, efficiency, self-dependence
of thinking behaviour, critical attitude and other positive quality
of the specialist person are advanced;

e To use computer technologies, in this number the
specialized products for nature-using servicing and teaching in
natural sciences in Bulgarian school;

e To conscious of problems, connected with nature-using, to
define and analyze, to solve and check them;

e To assess practical applying of the learned fundamental
and special knowledge;

o To apply high linguistic culture and social-communicative
abilities for organizing and communication, for establishing and
supporting of right relations with others and their changes
accordingly circumstances in their professional activity.

The training parameters in speciality “Applied natural
sciences” proposed are following:

! Nature-using means relation to the nature and its using, conformably to
ecological problems.

o Form —regular pegoBHa;

o Horarium - 2415 hours;

o Duration — 8 semesters;

o Disciplines — 32 (16 from which are compulsory;
o Pedagogic practice — 26 hours;

o Graduation — state exam.

The main teaching sphere and adequate disciplines,
proposed in the project for bachelor speciality “Applied natural
sciences” are:

¢ “Pedagogic sciences” — Teaching pedagogy in techniques
and technologies, Teaching methods, Pedagogic basic,
Pedagogic practice;

o “Natural sciences, mathematics and informatics” -
Informatics and computer sciences, Mathematics, Earth
sciences, Physical and Chemical sciences;

e “Social and Law sciences” — General psychology, Culture,
Pedagogic psychology, Law basic, Social psychology etc.;

o “Economic sciences” — General theory of market economic,
Economic of nature-using, Economic and stable development
etc.

Every discipline was divided into two parts: a compulsory
part, where the basis of correspondent science was studied,
and a part, chosen by the students, which the specialized
theoretic knowledge and practical skills in narrower field could
be obtained in.

The considered project for the student syllabus in the
speciality “Applied natural sciences” give grounds the
department of Physics and that of Geology and paleontology to
be proposed as the most suitable for teaching organization and
coordination.

HISTORICAL REVIEW OF NATURAL SCIENCES TEACHING
IN BULGARIAN SCHOOL

Studying the place of the “Natural sciences” as subject in the
Bulgarian education system after Bulgarian liberation from
Ottoman rule showed existing of determined traditions.
According to Stanev (1980), historically three main periods
were separated, when the subject “Natural sciences”
possessed its own specific aims and problems in the
curriculum. First period is that after Bulgarian liberation in 1978
till 1923, the second one - 1923 - 1944 and the third one - 1944
till now.

Character feature of the “Natural sciences” as a subject in the
primary school during the first period is that it has own specific
aims and problems, which determined its relative
independence. The themes chosen in its curriculum included
knowledge in basic area in natural sciences: botany and
zoology, anthropology, general knowledge for minerals, soils,
elementary knowledge for the nature, in particular for physical
laws. These themes determined the course structure.
Relatively big total number of hours, given to this subject,
allowed to realize enough student excursion directly in the
nature with aim observation and the teaching content was
conformable to the respective season. The progressive views
of the pedagogues-specialists from this period was that the
knowledge in botany, biology, physics and chemistry should be
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cleared uniformly, according to the connection between the
phenomena and conditions for their existing. That was why the
natural knowledge which the students obtained was united into
one subject - “Natural sciences”. It was pointed out that one of
the main teaching tasks was students to understand the
essence of the phenomena, the reason for their appearing in
the nature because only in this way they could give a meaning
to and use the scientific knowledge in their life. It was also
taking into account the necessity the students to understand
the nature uniformly in its unlimited multiform, to understand
the reason for arising of the different processes, to convince
themselves that there are mutual influence and determination
between inorganic and organic nature.

The curriculum review during this period showed a big
respective part of included physical themes — problems from
almost all area of classical physics were considered. It allowed
the natural sciences teachers in terms of the formalizations
and analogues to represent to the students some basic
theoretical treatments explaining the studying physical
processes and phenomena. The first physics ideas and
concepts were constructed in keeping with the principles of
accessibility and conformity with the student age features. In
the “Natural sciences” course it was determined a place for
studying the natural phenomena with physical essence and
physical ideas, concepts and dependencies, affecting the
whole student person advance, were included in it. Problems
included in the curriculum were multilateral and their
schoolbook interpretation was characterized by depth.

During the period the scientific methodical formulations,
which have an important role for the system and contents of
the certain subject, were progressive. It was emphasized that
the subject “Natural sciences” was not a mechanical sum of
the bases of the different sciences studied the nature, but at its
structuring it was taking into account that “during their life
‘creations”, organic and inorganic, are not grouped into
systems, but live together by force of known conditions and at
the interaction of the certain physico-chemical conditions
(Manov, 1922). In this way, the physical phenomena studying
in the natural sciences frame was adopted as a necessary
condition for the understanding and learning of the natural
phenomena.

In the end of the period, however, it was realized that the
natural sciences were converted into descriptive subject with a
lot of facts and little phenomena explanations which affected
negatively on the students interest.

During the second period (1923 — 1944) the established
negative orientation in the course of the natural sciences was
continued as it was accented again on the descriptive content,
but predominantly in botany, zoology and geography. The part
of the exact sciences, including physics, was significantly
decreased. The week number of hours was conserved, but a
negative relation was formed both to physics problems and to
all unanimated nature problems with explaining content.
Gradually, a view was imposed that during the “Natural
sciences” hours knowledge, exceptionally in botany and
zoology fields, should be learned. As a result, the knowledge
obtained was insufficiently deep, because the organisms were
studied out of the surroundings where they lived and its affect

their advance was neglected. The reason of such curriculum
changes in the subject might be sought in the views of the
specialists, who systemized the complex course.

The third period span the time after 9 September 1944. Basic
changes in the whole education system and also in the
different subject contents were performed then in Bulgaria. The
themes of the unanimated nature sciences determined the
main part of curriculum content. The relative part of physical
knowledge in the curriculum rose again. The general structure
of the “Natural sciences” included the following parts: Water,
Air, Electricity, Mineral resources, Human body and care for it
(an additional material). In particular, in the physics curriculum
of the primary course, simple experiments from the electricity
were included; knowledge about methods for electric current
getting, conductors, the lightning-conductor principle of action,
and, on the whole, knowledge concerning the application of the
electricity in human life. It was first time when many summary
lessons, which were of important meaning for forming of
natural-scientific ideas and regularity. After 1956 the first
schoolbook in “Natural sciences” was published in the country
by Bulgarian authors. This schoolbook and also the syllabus
laying in its base were according to our conditions.

During 1976-1979 period in consequence of team work of the
scientific workers and teachers with different specialities a
curriculum in “Natural sciences” was done for the 4 class of
the primary school, whose whole system were consisted of
natural fields and involved the following chapters: "Nature -
introduction”, “Our planet Earth”, “Atmosphere”, “Hydrosphere”,
“Lithosphere® n “Biosphere”. The theoretical and experimental
studying done for the new curriculum revealed a few
curriculum disadvantages: because of limited hour number (1
hour weekly), separated in the curriculum for “Natural
sciences” studying, important themes were not included in
some sections but another ones were united and represented
not enough deep. This did the teaching by this curriculum
difficult.

The syllabus and curriculums after 1979 were suffered
multiple changes each of them characterized with its
advantages and disadvantages. In general, the trend was
conserved the separate natural sciences problems to be
studied in the same subject till 6t class. The place of physics,
which studies the nature on a new higher level of matter
structural organization and is the base of the development of
all technical sciences is naturally in this subject. The teaching
in the natural sciences in Bulgarian schools needs pedagogues
cadres with similar speciality.

THE NECESSITY OF TRAINED PERSONNELS WITH
SPECIALITY “NATURAL SCIENCES”

In the contemporaneous Bulgarian school system teachers
with hybrid specialities (two or more disciplines) are
increasingly necessary on account of pedagogues, specialists
in one discipline field. Because of that at present the teachers,
graduated high schools with hybrid specialities, have
significantly  bigger possibilities for their professional
realization.
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During last years the curriculums were undergone to
continuous changes in respect of teaching content as well as
their horarium. Sometimes completely groundlessly the hours
separated for a determined subject, were diminished on
account of horarium increase of another one. The school
directors were forced to castles continuously teachers from
upper to middle course and vice versa. Number of hours
decrease caused laying off even teachers known as good
professionals. The hybrid speciality teachers have a priority
over the teachers, specialists only in one science field because
they could complete lack hour number in their horarium with
hours in their second speciality. In this reason teachers with a
wide profile (two or more specialities) have been preferred at
appointment.

In the training curriculum project in speciality “Applied natural
sciences” UMG was foresees training cadres with professional
competency in the natural sciences field - physical, chemical
and Earth sciences, mathematics, informatics and computer
sciences, social and law sciences, economics and pedagogic
sciences. This training will help teacher to do methodology, by
which they will be able to do scientific discoveries and
technical innovations accessible for the students. Engineer
training, on the other hand, could be in teacher's favor to
stimulate and advance the creative student skills.

The correct realization of connection between the subjects
during the teaching process is a problem, which the necessary
attention has to be paid to in the future teachers training.
Disadvantages in the present syllabus structure in respect of
incorrect placed at the time curriculum themes in certain
subject toward necessity of the corresponding knowledge for
learning themes from the another one could be overcome
successfully by teacher graduated speciality “Applied natural
sciences”. When concepts common to different sciences as
mass, density, velocity, quantity of matter etc. have to be
introduced for the first time the teacher with speciality “Applied
natural sciences” could determine the right time to their correct
and simple definition, without meaning the science area. When
natural phenomena were studying he could explain them on
the base of the determined science during subject hours and
they could have a possibility to clear up correctly mutual
determination and complicated reciprocal connection of
physical, chemical and biological processes.

Except as a teacher in Bulgarian school in subjects from
CEA “Natural sciences and ecology” the bachelor in “Applied
natural sciences” will be able to realize themselves as an
expert at state institutions, ungovernmental organizations and
commercial companies with subject of activity in the nature-
using field.

PHYSICS POSITION IN THE NATURAL SCIENCES SYSTEM

In the antiquity the science for the nature (physics) included
all human knowledge for celestial and earth phenomena. That
is why till the end of XIX c. in some countries it was named
nature-philosophy — philosophy of the nature.

Till XVII-XVIII c. physics as a part of the nature-philosophy
had a descriptive character and the man - researcher has been

able predominantly to register and describe processes and
phenomena occurring in the nature. Heaping of the significant
amount scientific facts as a result of the observations and its
systematization led to its differentiation to the present natural
sciences - physics, chemistry, astronomy geology, biology etc.,
characterizing with different subject and studying methods. But
physics, studying the primary form of the matter from which all
the complicated systems were built, was differentiated as a
basic science in the system of the other natural sciences.

Generalizing  scientific  facts the scientists  found
determinations in the course of the processes, as well as in the
conditions, at which a certain phenomenon was possible to be
observed, and formulated mathematical dependencies
between physical quantities, characterizing objects and their
interactions. So physics converted from descriptive to
quantitative science, which could foresee the result from a
determined interaction and process. Introducing the physical
achievements in the technique give the possibility to the man
to be independent on time and the condition of the phenomena
appearing, to have an active role as research-worker of the
environment world, to plan in advance experiments for
hypothesis checking, to improve precise of the experimentally
measured physical quantity and constants, which were of the
essential importance for the science. As a result from the
theoretical generalization of the experimentally established
facts, the basic physical principles were formulated. Physics is
the first science, which in order to understand the essence of
the phenomena studied by it, used mathematical modeling. It
studied and foresaw quantitatively exact physical phenomena.

Even these days ideas and researching methods of the
contemporaneous physics were applied wider and wider in rest
natural sciences. Physics had important meaning for the
technical development. A number of fields of the contemporary
engineering - electrical engineering, electronics, radio
engineering, nuclear energetic, laser engineering etc., were
narrow connected with physics and their arising was connected
with physical findings. Physics stimulates the fast progress of
the engineering sciences.

The contemporaneous physics is the most perfect scientific
system in the natural sciences. The logical value of its
conclusion is the closest to the mathematical one. Because of
this one can said that physics is an exact science whose basic
principles were formulated in terms of mathematics.

Physics has an important meaning also for the philosophy. Its
achievements play an important role at the forming and
scientific verification of the philosophical viewpoints. Physics
was exactly the science, which in the beginning of the XX
century changed radically the scientific ideas (concepts) for the
world. The relativity theory and the quantum mechanics
creation lead to changes in the human thinking style. The
science came out of the frame of the direct observation and
evident. This was a qualitative new jump in the cognition
theory. Physics achievement helped for the correct world
understanding in its dialectic and human culture enrichment.
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THE PLACE OF PHYSICS IN THE ENGINEERING
EDUCATION

Engineering sciences arose as necessity one to solve some
practical problems, connected with human style of life and
different spheres of their activity - industry, building,
agriculture, communications etc. Such were geology,
hydrology, engineering mechanics, mechanics, electronics,
electric engineering, applied geophysics, petrography, heat
engineering, nuclear engineering, TV engineering, mining
aerodynamics and a lot others. They were differentiated as
autonomous sciences because of the studying object
specificity, methods used for its studying and its practical
purpose. The physics progress stimulated engineering science
development.

First engineering schools (building-architectural) were
opened in the medium of XVIII c. in France and later in
Germany, England and the other countries. In the end of XVIII
c. and beginning of XIX c¢. mechanic-mashine schools were
opened, and in the second half of the XX c. — electro-
engineering ones (Dorfman, 1980). A constant in time basic
principle was valid entirely for the engineering education
(independently on the directions and national features).
“Engineering education consists of knowledge and skills,
obtained by symbiosis between the basic scientific knowledge,
predominantly physical and mathematical, on one hand, and
on the other - the knowledge of crafts, master arts, skills,
practice and methods” (Nicolov, Nicolov, 2000). Later
engineering—chemical  speciality was appeared, which
additionally involved chemistry as a basic discipline. In last
decades informatics was added for all engineering specialities,
as well.

It was pointed in the Encyclopedia of Britain (1980), that *
The general for all engineering branches is that the academic
training has to start with whole basic studying of the
fundamental scientific principles, especially mathematical and
physical ones. Later, the education could be continued with
general engineering disciplines. In the same reference a
definition of the profession “engineer” was given: “ The
engineering is application of the scientific principles for the
optimal natural resources transformation into structures,
machines, products, systems and processes for the human
prosperity. Despite indirectly, this definition shows the place of
physics as an important element in the engineer teaching.

Similar is the views, pointed in XXIII General Assembly of the
International Union of Pure and Applied Physics (IUPAP) in
1990. Here are some of them:

- Physics is an important element in chemists, engineers and
computer specialists teaching, as well as for workers in other
fields of natural and biomedical sciences;

- Physic expanded and enriched our understanding for the
other sciences as earth science, agriculture, ecology,
chemistry, biology as well as astronomy a cosmology — fields
with enormous meaning for the manhood;

- Physics created fundamental knowledge, necessary for the
future technological progress, which is in the base of world
€conomic progress.

For the successful realization of the future engineers it is
necessary and important they to learn in the course of teaching
the bases of physics and significantly deeper those parts of it,
on which a certain engineering discipline was developed.
Physics is not only basic element in the engineering scientific
knowledge. It is necessary for the future technological
progress, which is the base of the world economic progress.
That is why one could maintain that there is no boundary
between the physics as a science and its engineering-technical
applications. Ability for the concurrency and mobility of the
engineering education in the country in the beginning of the
XXI c. requires actual information about the contemporary
physical achievements.

THE PLACE OF PHYSICS IN THE SPECIALITY “APPLIED
NATURAL SCIENCES”

In order to realize as engineer-pedagogues in the subjects in
the CEA “Natural sciences and ecology”, students, graduated
the speciality “Applied natural sciences”, should know in very
well degree (level) the ground positions of the natural sciences.

The historical review of the “Natural sciences” curriculum
content and the subjects which will be studied in CEA, “Applied
natural sciences and ecology” according to the ESM syllabus
project for primary and secondary schools showed that the
relative part of the physical themes is bigger in comparison
with the other natural sciences. Because of this the hours
number, separated natural sciences connected disciplines,
especially with physics, should be sufficient for the necessary
knowledge, skills and habits acquiring. On the other hand,
engineering disciplines, proposed in the syllabus and
accompanying with practical exercises, were chosen so that to
be able to supplement and extend students’ knowledge and to
show how the npugobutute knowledge, skills and habits could
be used to solve problems from the scientific and applied
character in the area of atmospheric physics, meteorology,
atom and nuclear physics, geophysics, methods (seismic,
magnetic, electrical and gravitational), applied in geophysics
etc.

Having in mind importance BaxHocTTa of physics as a
science among the rest of natural sciences, the fact that
physics is the science basic for the engineering disciplines as
well as the bigger part from the curriculum specialized courses
in the speciality “Applied natural sciences” are actually physical
parts, physics importance for the knowledge and skills system
construction by the students, which should serve as a ground
for building over the knowledge for the other natural science
and engineering specialities becomes clear. In these reason,
about 30% of the hours for the compulsory natural sciences
disciplines in the proposed curriculum of wide profile speciality
“Applied natural sciences” was foreseen to be devoted to the
general physics course studying, atomic and nuclear physics,
atmospheric physics and meteorology and geophysics. From
28 disciplines, offered for free choice by the students in no
“Applied natural sciences” in dependence on their preferences
and intentions for renewal into master degree, 23 of them are
directly (gravitational, electrical, seismic and magnetic methods
in geophysics, physical field theory) or indirect (mechanics,
engineering mechanics, general electrical engineering,
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geodesy, general hydrology, subterranean water dynamics
etc.) connected with physics.

The learning of the knowledge in the natural sciences field on
the level necessary for their applying in special courses
teaching put the requirements for a good synchrony between
different disciplines teaching. In order an informal teaching to
be organized, this synchrony has to be reflected in the “Applied
natural sciences” syllabus. The department of physics is that
which could decide the synchrony problem. Its priority is
determined not only because of the big number of disciplines
of the physical fields, but also because of the contemporary
views of its members about curriculum construction (licheva,
2002).

CONCLUSION

The discussed above allowed the follow conclusion to be
done:

1.At present sharp deficit of specialists with proper natural-
mathematical and engineering-technological training exists in
Bulgarian education;

2. UMG is accredited to teach students in the specialities,
studying the Earth from different aspects. That is why a new
speciality should be included in UMG, which gives special
knowledge in pedagogic sciences with aim to ensure high
qualified pedagogic cadres (engineer-pedagogues) for
teaching the subjects from CEA in primary and secondary
schools;

3.Because the students were foreseen to study all natural
sciences as well as some engineering disciplines, connected
with studying and using earth resources, it was proposed the
new speciality title to be “Applied natural sciences” and its
place — among the specialities of the University of Mining and
Geology “St. Ivan Rilski”;

4 According to the ESA instruction Ne 6 the syllabus changes
for primary and secondary schools has became valid for the 1-
st class since the 2002-03 school year, and for the 5 class -
since the 2006-07 school year. The student teaching course in
the bachelor degree speciality “Applied natural sciences”
engineer-pedagogues trained in the CEA “Natural sciences

and ecology” disciplines for Bulgarian schools lasts 4 years.
That is why the bachelor degree students teaching with
speciality “Applied natural sciences” should start during the
2003-04 academic year;

5.Because of the prevailing of the disciplines in the physics
and earth sciences fields the departments for organizing and
control of student teaching in the speciality “Applied natural
sciences” disciplines the departments of Physics and of
Geology and paleontology are the most suitable;

6.With the training, which speciality “Applied natural

sciences” can offer in the field of the natural sciences as well
as the engineering and social sciences, a possibility for
obtaining a higher education and scientific qualification in wide
spectra of master's and postgraduate’s programs in the
natural, technical and human sciences field will appear for the
graduated students.
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ABSTRACT

The paper substantiates the necessity for full-time and correspondent Master's Degree studies in Safety Engineering in Bulgaria.
Training objectives are formulated. Brief analysis is presented of the syllabus, which is consistent with formulated objectives and with

government requirements for a Master's degree.
Engineering.

INTRODUCTION

In 1997 the Law on Safe & healthy Working Conditions was
enforced. The Law regulates activities and responsibilities in
respect of ensuring safe work environment. It caused adoption
of by-laws such as the Regulation on the rules, ways and
periods of risk assessment, which is regarded as continuous
process of hazard analysis and neutralization by means of
technological and organizational measures. The experts to be
assigned to those activities should possess sufficient
knowledge and skills from studying fundamental, general
engineering, humanitarian and special subjects.

Safety engineering represents a set of such knowledge
directed to ensuring safe and hygienic working environment.
Safety does mean only to make safe anything that is
hazardous. It also related to better design of items, machines
and facilities, to human behavior in the complex system man-
machine- working environment, and to better management and
control of hazards via efficient safety and health risk
management.

Integral improvement of working conditions, together in
investment of significant material resources, requires
adequately trained engineers on Master's level in “Safety
Engineering”.

TRAINING OBJECTIVES

The main objective of training in Safety Engineering is to
respond to the public need for engineers with special higher
qualification in the field of safety and health risk assessment
and management.

The main carrier opportunities are listed for graduate MSc engineers in Safety

Educational objectives of training to higher than bachelor's
degree are, as follows
e Study of Bulgarian and European legislation relevant to
working conditions;
e Acquisition of theoretical and practical knowledge about risk
analysis and assessment, about efficient control on compliance
with laws, decrees and regulations pertaining to ensuring
harmless and safe working conditions and accident prevention;
e Acquisition of qualifications for design and implementation
of a set of measures and means for ensuring harmless and
safe working conditions and accident prevention;
e Acquisition of manager's qualification
conditions”.

in “working

So far, no training has been conducted in our country in Safety
Engineering and there are no graduate experts. This type of
specialized training is carried out by universities in USA [1] and
Australia [2]. Following enforcement of the Framework directive
89/391/EEC, 12t of June 1989 (introduction of measures to
encourage improvements in the safety and health of workers at
work) and its analogues outside Europe, more technical and
medical universities are trying to provide qualified experts to for
its application. To this end, the Medical Academy in Sofia is
endeavoring to provide specialized training in labor medicine
for its medical students.

Specialized training in certain fields of labor safety and health
has only been included in post-graduate studies.

MASTER'S DEGREE SYLLABUS

The first stage of training organization in Safety Engineering
is the development of a syllabus. Such syllabus for Master's
degree training was developed at Mine Ventilation & Safety
Department. Table 1 shows the full-time training syllabus. For
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correspondence training, the courses are the same, but hours
of reading are reduced by half

The main considerations in developing the syllabus for the
education-qualification degree “Master’, are government
requirements [3] for higher education in “Mineral Resource
Mining”, professional direction “Mining Engineering”.

Major parameters of state requirements are:
e Training duration - 1,5 academic years;
o Horaria - 960 hours;
e Number of study courses - 14.

The guiding principle for selection of course and horaria, was
the utmost realization of educational objectives.

Mandatory courses numbered 1, 2, 3, 4, 7, 8, 9 and 10
provide special knowledge to students, and elective courses
numbered 4 and 5 supplement the special knowledge.

Mandatory courses “Computer methods in safety” and
‘Language and information training” augment the remaining
courses of the syllabus and provide knowledge and skills that
are mandatory for the trainees. These were developed on a
module basis with scheduled interaction both between
individual modules and other courses.

Table 1. SYLLABUS for Master's Degree studies in Safety Engineering — full-time training

Courses — compulsory Hours
First semester 300
1. Industrial safety (I part) 60
2. Industrial Ventilation 75
3. Industrial hygiene and professional diseases 75
4. Computer methods in safety — Module A (Database management) 30
5. Language and information studies — Module A (Translation) 30
6. Elective course (1-st, 2-nd or 3-rd elective) 30
Second semester 345
7. Safety psychology and ergonomics 45
8. Industrial safety (Il part) 75
9. Fire safety and rescue 60
10. Management of safety and industrial risks 60
4 Computer methods in safety — Module B (Applied statistics) 30
5. Language and information studies — Module B 30
11. Elective course (among 4-th or 5-th elective) 45
Third semester — work on Master’s degree thesis 315
5. Language and information studies — Module C 30
13. Elective course (among 3-rd, 4-th or 5-th elective) 45
Pre-thesis practice 90
Lectures and seminars on Masters’ thesis 90
Consultations on Masters’ thesis 60
Defence of Masters’ thesis -
Total for study 960
Elective courses Hours
/-1. Microcosiology 30
1-2. Mine safety
/1-3. Applied illumination 30
W-4. Drilling, exploration, transportation, storage, and usage of oil and gas 45
1-5. Geotechnical safety 45
1-6. Ventilation and air conditioning systems’ control 45

Module A of “Computer methods....” gives additional (as
compared to bachelor's degree level) knowledge for working
with electronic tables and databases. Practical courses
comprise mostly individual work and assignments on other
subjects — for instance, assignment on “Industrial ventilation” or
analysis and processing of measurements in “Industrial
hygiene...”. Module B of “Computer methods....” further
improves students’ knowledge in Safety statistics focusing on

processing of statistical and other data, criteria evaluations and
verification of hypotheses.

Practical courses include solving of problems for analytical or
graphic processing of information obtained during studying of
other subjects of the current semester.

Language and information training comprises three modules,
as follows:
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. Technical translation from foreign language — Module A

. Information retrieval systems — Module B

. Document and report writing and presentation — Module
C

Information search, translation, documents prepared and
presented, all are generated from other courses of the
semester of the master’s degree study as a whole.

The elective course “Drilling, exploration, transportation,
storage, and usage of oil and gas’ enhances students’
knowledge about widely applied technology in the country and
with high degree of risk.

The elective course “Microsociology” provides essential
knowledge to be used as basis for personnel management
training — a problem which every engineer faces regardless of
their chosen field of carrier.

The elective course “Applied Lighting Equipment’
supplements the knowledge on labor hygiene and ergonomics
and provides essential knowledge on accident reporting.

Diploma thesis and pre-diploma internship are related to
specific sites whereof risk assessment, safety plans and other
documents and analyses of use for the company are
developed.

APPLICATION TERMS AND CONDITIONS

Eligible for training in the Master’s program in Safety
Engineering are students with bachelor's degree (or
“engineer” according to the old educational classification) in all
specialties of UMG, as well as engineers — bachelors from
other higher technical schools (HTC) with general grade award
from the education course and from state examination
(diploma thesis) at least Very Good 4.50.

Table 2. Pre-qualification exams

° Pre-qualification exams
Qo
-?;'J) » = 8 o e
LS 23 T2 55 ¢
®E SE 8 < £3
[&]
o 3 =3 8=¢g
ME, S &G, MET,
EE, IM, MT No No No
DEOG, ClsgllR HEG, No Yes No
Mechlanlcal Yes Yes Yes
Engineer
Chemical engineer Yes Yes Yes
Electrical engineer Yes Yes Yes
Civil engineer Yes Yes Yes

Depending on bachelor's major, pre-qualification courses
are taught (Table 2) for the purpose of leveling the knowledge
of engineers from other HTC and other specialties of UMG.
Pre-qualification exams must be passed during the first
academic year.

These pre-qualification exams are part of syllabuses for
“Mining Equipment & Technology“(MET) and “Mining
Engineering” (ME) (Table 3). Master's degree trainees in
Safety Engineering may enroll in the regular study process and
sit these exams at a time of their convenience.

Table 3.
Pre-qualification course Major Horaria
1.Mining technology MET 90
2.Mineral technologies ME 45
3.Geology & mineral MET 45
resources

QUALIFICATION AND CARRIER OPPORTUNITIES

Safety Engineering graduates are bestowed the education-
qualification degree of “Master” at this stage of program
development, with professional qualification  “mining
engineer’. They acquire the skills defined in the qualification
characteristic of the specialty:

e Analyze and assess industrial risk and working conditions;
e Design and implement technical, technological and
organizational decisions for prevention and minimization of
industrial risks and improvement of working conditions;

e Undertake applied and scientific research in the field of
safety engineering, labor hygiene inclusive;

e Train technical personnel and workers to detect hazards,
assess risks and apply measures for their prevention or
minimization as specified in the general and company labor
safety regulations.

With such training, the Master in safety engineering will have
very good carrier opportunities, such as :

® SAFETY EXPERTS IN PLANNING AND CONSULTING COMPANIES;
e SAFETY INSPECTORS IN PUBLIC ORGANIZATIONS;

e SAFETY EXPERTS IN MINERAL RESOURCE SURVEY AND MINING ;

e SAFETY EXPERTS IN INSTITUTIONS, INDUSTRY, CONSTRUCTION,
SERVICES AND COMMERCE.

MSC graduates in Safety Engineering may continue their
education in the same scientific direction for acquiring the
education-qualification degree of “doctor”.

REFERENCES
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Abreviations:

ME — Mining Engineering;

S&G -Surveying & Geodesy;

MET - Mine Equipment and Technology;

EE - Electric power and Electric Installations;
IM - Industrial Management;

MT — Mineral Technologies;

DEOG - Drilling and Exploration of Oil and Gas;
GMR - Geology of Mineral Resources;

HEG - Hydrogeology and Engineering Geology;
IG - Industrial Geophysics

ANNUAL of University of Mining and Geology “St. Ivan Rilski”, vol. 46(2003), part IV, HUMANITARIAN AND ECONOMIC SCIENCES



50 roaMHU MunHo-reonoxkmn yuusepcutet “Ce. Ban Punckn”
lognwHuk, Tom 46, cBuThK IV, XyMaHutapHu u ctonaHcku Hayku, Cocous, 2003, ctp.113-117

NPOOBIMKABALLOTO OBYYEHUE - CTPATEIMYECKU NPUOPUTET HA MUHHO-
FEONOXKW YHUBEPCUTET “Cs. UBaH Puncku”

Enka WanamaHoBa

MWHHO-reonoXKM yHUBEpCUTET
“Cs.MB.Punckn”

Codpus 1700, Bbnrapus

E-mail: eshalamanova@yahoo.com

“Cs.MB.Punckn”

PE3IOME

KoHcTaHTUH TpuukoB
MWHHO-TeonoXKu YHUBEPCUTET

Codpust 1700, Bbnrapus

Benuyka AHrenoBa

MWHHO-TeonOoXKM YHUBEPCUTET
“Cs.MB.Puncku’
Codpus 1700, Bbnrapus

E-mail vangelova@mgu.bg

Pa3BuTETO HA BCsKa CTpaHa 3aBMCU B 3HAYUTENHA CTEMEH OT 3HaHMATA W yMeHusTa Ha paboTHaTa cuna ¢ Bucla kBanudukaums. BbhrapckoTo
00pasoBaHue, HeeJHOKPATHO JOKA3Baro CBOsITA 3a4blIBOYEHOCT 1 NPOCTPAHHOCT € NOCTaBEeHO Npefd HOBM Npeau3BuKkaTencTBa. MpoTuyallmTe CroxHM
COLMANHM 1 MKOHOMUYECKW NpoLeck, rmobanu3aumsiTa, 0TBApsHETO HA CBETOBHUTE Ma3apu, PasLMpsIBAHETO M Cb3faBaHETO Ha EBponenckus cbio3 n
npucbeamHsBaHeTo Ha bbnrapus, paskpuaT 3HauMTENHU NEPCNEKTMBW, HO W OFPOMHM OTFOBOPHOCTW M Npobnemu 3a paspellaBaHe Mo MbTS KbM
npucbeanHsBaHeTo. [lHeC BEYE HUKOW He CU NpeacTaBs, Ye NpuaobuTuTe No BpeMe Ha CNeaBaHETO 3HaHWA Le 6bhaT AOCTaTbuYHM, 3a [a Ci OCUrypu
[OCTOMHO M cUrypHO Gbelle 40 kpas Ha xuBoTa cu. EguH oT OCHOBHMTE mpuopuTeTn B 50-roguiiHus nepuof Ha AeMHOCTT Ha MUHHO-reonoxKkm
yHuBepcuTeT “Cs./BaH Punckn” e ga nogabpxa Bb3MOXHOCTTA 3a MOBULLABAHE Ha KBanuduKkaLuusTa Ha CBOUTE Bb3NUTaHULM.

B HacToswums Aoknag ca OTpaseHn pesynTatute OT AeiHOCTTa W nepcnektueute Ha CBOBOAHWS (hakynTeT W HEroBUsi MPaBOMPUEMHUK, CEKTOP
“ObyyeHue Ha Gbnrapcku rpaxaaHu’ kbM KomnnekcHus LeHTbp 3a 0byyeHre M kBanuukaLms Kato HedpopMarnHo npoabmkasallo obyyeHue 3a no-
NecHa afanTauus Ha CBOMTE Bb3NUTAHWLM KbM BbP30 M3MEHsILLaTa Ce coLparnHa 1 MKOHOMIUYECKa cpeaa B CTpaHaTa.

Mpes nocrefHOTO [AECETWUNETWEe HOBUTE peanHocT! B
EBpona cBbp3aHu OT efjHa CTpaHa ¢ rnobanusaupsTa, CBpbX-
npouseoacTBoTo, 6opbute 3a nasapu, CBPBXKOHLEHTpaLuMsTa
Ha kanuTanute, a OT Apyra - CbC Cb3AaBaHeTo Ha EBpo-
NeCKNA Cbio3, HEroBOTO paslinpsBaHe ¢ no-HeaHUTe M3TOYHN
ObpXKaBM, [OCKOPO KWBENMW B perynmMpaHa WKOHOMMKA U
LieHTpanHo nnaxupaxe. ETo 3alio kBanugmkaumsta u Bb3MOoX-
HOCTMTE 3a afanTauus KakTo Ha eBponeduuTe, Taka U Ha
npucbeanHsBalumTe ce kbM EBpona ca OT mbpBOCTENEHHa
BaXHOCT.

Cnep 1989r., B ycTaHOBMNUTE Ce YCMOBWS 3a pasBUTME Ha
AEeMOKpaTUiHO 06LLecTBo B Bbnrapus ce cb3pagoxa HOBU
npesnocTaBkm 3a BusHec - MHWUMaTKBa. Mo-ronamara yact ot
cneuvanucTute, 0cobeHO Tean ¢ BUCLWA  TeXHUYecka
kBanudmkaums ce okaszaxa obaye HenoaroTeeHu, 6es ymeHus,
3HaHMS W BB3MOXKHOCTM B CblUeCTBEHWTE obnact Ha:
NpaBoToO, MKOHOMMKATA W PMHAHCKUTE, COCcOBHOCT 3a paboTa B
eKun, NNOEpCKM KauyecTBa, KOMYHMKATMBHM  CMOCOGHOCTH,
e3nkoBa nogrotoBka W T.H. [lonoxwtenHata cTpaHa Ha
eBponeiickns obpasoBaTeneH Moaen, no-0nm3bk 4o KOMTO e U
fbnrapckus, no CbLUECTBO NoAroTes 0byyaBaHuTe 3a bbaelua
HayyHa Kapuepa, [O0KaTO aMepukaHCKMs MOJen  Ha
0bpa3oBaHWe € Mo-TbBKaB UM YyBCTBUTENEH KbM Hemocpesd-
CTBeHaTa u Obp3a NMPOM3BOACTBEHA peanu3auumsTa Ha CBouTe
CTyAeHTW. [lokasaTencTso 3a NOCnegHoTo e ronemMus NpuToK

Ha CTydeHTW B AMEpUKaHCKUTEe YHMBEPCUTETW He camo OT A3ug,
Br3KON3TOYHMS PaloH, HO 1 OT eBPONeNCKUTe CTpaHu. [anm Tosun
MnpoLiecC € Npeam3BUKaH OT MO-KaYeCTBEHOTO HMBO Ha 0Opa3oBaHue
€ CMOpEH BbNPOC, OT Halla rnefHa Touka, HO akTbT e Hanuue U1
TOBa € OLieHKaTa Ha peanHus nasap Ha obpasoBaTenHu ycryru.

[pyrata cneundmka Ha OBArapcoko, pecn. eBpONEenNcKOTO
0bpa3oBaHne, OCBEH BUMCOKOTO paBHULLE Ha 00pa3oBaHOCT W Ha
npenojaBaHe B yYMnWLLaTa € Heroeata CBPbXLEHTpanu3auus u
CBPBbXperynupaHocT. [bpkasata MOCTOSHHO Ce CTpemu Aa
Habniogasa u cepTucpmumpa Beuuky hopmmn Ha obyueHme. Y Hac
nuncaTa Ha JOKyMEHT 3a 3aBbplueHa cTeneH Ha obpa3oBaHue,
HE3aBMCUMO OT HalMuMeTo Ha [I0Ka3aHW YMEHWs B onpefeneHa
0bnact kaTto npaBuno 3aTBaps MbTA Ha BCEKW KbM MO-BMCOKaTa
LITbXHOCT. U TOBa [OHSKbAE € OOSCHMMO MpedBua MPeauMHO
ObPKABHOTO y4acTe BBB (PMHAHCUMPAHETO W AbpXaBHaTa
nomutmka B cdepata Ha obpasoBaHueTo. [lo MbTA  KbM
npucbeanHssaHeto HW B EC, npegsug usuckBaHeto  3a
Mpo3payHOCT Ha kBanudwmkauumTe, obave He GUBa Aa Ce 0vakga,
APYro OCBEH OLUe NO-roNsIMO HapacTBaHe Ha To3u npouec. Kato
€[IH OT MHCTPYMEHTUTE 3a ToBa Guxa MOCMYXunu, U3NCKBAHUTE B
3BO cucTemu 3a ynpaBneHue Ha Ka4ecToTo Ha 0By4eHMeTo.

[pyra obekTMBHa XapakTepucTuka € 3acTapsiBaHeTo Ha
obLEecTBOTO W MpOMsHaTa Ha MEHCMOHHATa Bb3pacT, T.e.
HeoOXoaMMOCTTa OT HOBA MPOMSHA HA OTHOCUTENHO CTapy
roguHu. Mo-paHo Gelle BLMPOC HA MPECTMX YOBEK [fa npekapa
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KWBOTA CM Ha €OHO M Cblo pabOoTHO MSCTO, JOKaTo JHEC
npuaobuBaHeTo Ha BuCLLE 06pa3oBaHne camo Mo cebe cu He e
rapaHums 3a paboTHO MACTO, AOCTONHW JOXOAM U Be3rpuxHO
npoTYaHe Ha XMBoTa 4O CTapuHW. ETo 3alo B To3n nepuog
He e HeobMYalHO Xopa C HAKOMKO AWUMMOMW [a W3BbpLIBAT
TAKCMMETPOBM YCNYrM W CekpeTapcki hyHKUMM, Aa rnepat
Aeua, Aa uncTaT oduck u T.H. OTroBOpHOCTTa U TpixaTa 3a
cemeiicTBoTo, GbpP30  OTCTHNWM  NMpeg  ropaocTta  w
YecToNMoBMETO OT MpUTEXAHWETO Ha AMMNIOM 3a BuUCLUE
obpasoBaHue. A Bbnrapust ce otnnyaBa ¢ ronsam 6poii xopa C
BIMCOKO 0Opa3oBaHe BUCLLE UMW CPEHO, 3aryBunn curypHuTe
U paboTHM MecTa U TeXHUAT Bpoii Le ce yBenuyaBa.

EnHoBpemeHHO C TOBa, B TO3M NEPUOA €AHA He Manka vacT
OT CneyuanucTuTe ce BbpHaxa BbB BUCLUMTE YYWnMLIA, 33 Aa
NOTbPCAT HOBW [OMbIHUTENHN 3HAHWS W NpekBanudmkayum ¢
Hagexga 3a no-gobpo peanusvpaHe Ha nasapa Ha Tpyada.
MasapbT Ha obpasoBaTenHu YCryru pearmpa afekBaTHO U
MHOro 6bp30 NPeoCTaBM Takaga ycryra Ype3 Cb3aBaHeTo Ha
MHOro HedpopManHu 0BpasoBaTeNHK YacTHU LUKOMK, YYunmLa
1 Kypcoee. BbB BuCLUMTE yuunMLia B paMKkuTe Ha 3akoHa 3a
asToHommus 1 3BO npes nepuoga 1990 - 92r. ce cb3gagoxa
CeobogHuTe hakynTeTu.

BMI'M Gewwe eouH oT MbpBUTE CPER BUCLUUTE TEXHUYECKM
yyunuwia, KOWTO TOraBa pearvpa U C pelueHne Ha Akape-
MWYHMS CbBET Cb3Aafe CTpykTypata W HauMEHOBaHWeTo
CsobopeH hakynTeT KkaTto 3BEHO B OpraHusauusaTa cu.
OcHoBHaTa LUen Ha dhakynTeTa € fAa  OCblUecTBsiBa
JOMbIHUTENHA KBanUUKaLWA B XYMaHWTapHW, akTyanHu 3a
pasBuTMETO Ha 06LEeCTBOTO 06/1acTh, HEAOCTaTbYHO 3aCTb-
MeHn npyu  HOPMAnHOTO /MHCTUTYLMOHANHOTO/ TEXHUYECKO
MWHHO W reonoxko obpasoBaHMe Ha Xopa C BUCLLE W CPEeSHO
obpasoBaHve 3a TAxHaTa TpydoBa peanu3auMs M 3a
LANOCTHATa UM AEMHOCT B pasnunyHuTe obnactu OT XuBOTa.
ToBa € W efHO OT M3NCKBAHWSATA 3a NMPU3HABAHETO Ha CTaTyT
“yHuBepcuTet”.

[MpecTpyKTypUpaHETO Ha TeXKaTa MHAYCTPUS U 3aKPMBAHETO
Ha NOA3EMHUTE PYOHWULM, KAKTO W HEMPEKbCHATUTE NPOMEHN B
HOPMAaTWBHO-3aKOHOLATENHATa paMKa, NPUHYKOaBaT He Manko
cneumanucTyi a noTbpeAT yenyruTe Ha dakynTeta. B mbpeute
roguHu obyyeHneTo e 6e3nnaTtHo, MO-KbCHO Ce BbBEXAAT
cuMBONMMYHM Takcn. C  nosiBaTa M Ha OCTaHanUTe 3BeHa 3a
JOMbHUTENHA KBanuduWKauwsa, OerHocTTa “nsnese” Ha CBo-
BOOHMS CUIMHO KOHKYPEHTEH Ma3ap Ha obpasoBaTtenHu ycnyru.
Mo TakbB Ha4WMH € Cb3adeHO 3BEHOTO 3a anTepHATWBHO,
HedhopmManHo npoabmkaBawo obyyeHne Ha MI'Y, paboTeLo
B CWMHXpPOH C chopmanHoto ofyyeHue 3a npugobuBaHe Ha
o06pa3oBaTenHo-kBanMMuKaLoHHa CTeneH.

OCHOBHUSIT KOHTUHIEHT OT CTYAEHTM MbpBOHAYamnHo e cpej
yunTENNTE B TEXHUKYMUTE, 32 KOWTO BeYe Ca npeasBeH
M3MCKBaHWSA 3a negarornyecka NpaBocnocobHOCT 1 Te ca Haw-
rONEMWSIT MPOLIEHT OT CTyAeHTUTe BbB (pakynTeTta (dur.1).
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Queypa 1

JonbnHutenHa kBanudukauus B cBOBOAHWMS (hakynTeT ce
OCbLUECTBSBA 06LL0 B OCEM CMELMarnHocTL:

MWUO - MexayHapogHu — MKOHOMUYECK
NPOABITKUTENHOCT OT 4 ceMecTbpa B 2 rOANHY;

MM - MEHUIMKMBHT M MapKETUHT, C MPOABITKU-TENHOCT OT 4
CEMECTbPA B 2 roAnHM;

EKMHTN /MHTJY - E3nkoBa KOMYHUKaLMS 1 NPEBOA Ha Hay4yHO-
TEXHWYeCKka nuTepaTypa, C NPOAbIMKU-TENHOCT OT 4 CemecTbpa B
2 rOAVHY;

WM - WuxeHepHa neparoruka, cneg 1997r. — lMeparorvka, ¢
NPOABMKUTENHOCT OT TPU CEMECTHPA B €fHA rOauHa;

KT — KomntoTbpHW TeXHOMmoruW, € MPOABbIDKUTENHOCT OT 4
CEMECTbpaA B 2 roayHum;

EKOIT — Ekonorus, ¢ NpOABIMKUTENHOCT OT TPU CEMECTbPA B
e[Ha roanHa;

BY — BusHec ynpaeneHue, ¢ NpObIMKUTENHOCT OT 4 cemMecTbpa
B 2 FOUHY;

BPIM — BapuBHM paboTn B MPOMWLLNEHOCTTA, C MPOABII-
KUTEMHOCT OT TPU CEMECTbpa B €Ha roguHa.

OTHOLUEHUs, ¢

B nposexaaHuTe KpaTKOCPOUHW KBANMUKaLMOHHN KypcoBe ca
ce obyyaBanu obwo 541 kypcuct:  AHrmuinckm esuk — 200;
CreHorpadms — 150; KomnioTbpHa rpamoTHocT — 120; Ekonornyen
omut — 30; GIS - 26; mbpBo HMBO Ha Cucko-akagemusiTa ca
3aBbpwnnm — 5 crygenta. C toea obwwsaT 6poit Ha oByyaBaHuTe
KypcucTM B AOMbIHUTENHA KBanMMKauMs 3a U3creaBaHus
nepuog ca 2674 gyLwv unn cpeaHo roauLLHO - 223 KypeucTa.

B HacToswma poknag e obpabotreHa U aHanusupaHa W
npeacTaBeHa B rpaduyeH Bua uHdopmaumus 3a nepuoga 1991 —
2002 r. 3a ABMroCpOYHMTE KypcoBe Ha 0Dy4yeHue, C MpoabIl-
KUTEMHOCT Hag [Ba cemecTbpa 3a: Opol Ha Kypcuctute no
cneyuanHocTy v no roguHm (dur.1) u (dur.2); obwy Gpoit 3anmcaqu
W OUNMOMUPaHKU CTYAEHTU No cneynanHocTu (Our.3); NpoLeHT Ha
aunnomupadn - ctygeHtu  (dur.d); obw, OGpoid 3anucaHu u
JVNIIOMUPaHK MO roguHu (dur.5).
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Queypa 5

AHanu3bT Ha JaHHWTe nokassa efHa obLa TeHAEHUWS KbM
HamanaBaHe Ha MHTepeca KbM T.H. rpyna Ha WKOHOMWUYECKUTE
cneynantoct /MO u BY/. 3akoHomepHo, Ha (hoHa Ha obws
Cchag B WKOHOMWYECKOTO pa3BuUTUE Ha CTpaHata HU ¢
06eaHABAHETO HA HACENeHWeTo, EHTYCWa3bMbT Ha ObnrapuHa
KbM OCBLLECTBSBAHE Ha CamocTosTeNneH BU3HEC Npes nocneaHuTe
roguHn TpanHo fga Hamansea. Ouwe npes 1994r. yuyebHute
nporpamuM Ha cneuunanHocTute MeHI/I,q)KM'bHT N MapkeTuHr wu
KomnioTbpHa 6Gu3Hec agmuHucTpauus 6sxa npepasrnegaqn u B
cnegBawmTe roguHM  0OYYeHMeTO npodbikaBa B efuHHaTa
cneumnanHocT busHec ynpaenenne. Ot 1991r. go 1994r. cpenHo
15 pyww roguwHo ce obyvasat no Ekonorus. B To3n nepuog
3anoysa npuvem Ha penoBHO 0OyyeHMe B obpasoBaTenHuTe
cTeneHn B pefoBHOTO 0bydyeHne no CronaHcko ynpasnexve/
VHgycTpuaneH MeHugXMbHT 1 [eoekonorus, BhnOCMeACTBue
EOOC - Ekonorvs 1 ona3BaHe Ha okornHaTta cpepa. [lo TakbB
HauMH cBOBOAHMAT (haKkynTeT ce sIBABa M CBOEOOPA3HO MACTO U
HauuMH 3a MpoBepKa Ha WHTepeca KbM OTAENHW HOBM Cneuuan-
HOCTM 3a YHuBepcuTeTa. TakaBa € cbabara noHacTosweM Ha
kypca 3a npuagobueaHe Ha neparormyecka NPaBOCMOCOOHOCT,
KOWTO Beye uMa YTBbpAEHa MarucTbpcka nporpama B
XyMaHWUTapHWsa genapTameHT Ha YHuBepcuTeTa, a oT Tasu roguHa
Ce MpaBu ONUT 3a YTBbPXAaBaHE Ha HOBaTa CreuuanHocT Mo
KoMMioTbpHM TEXHOMOrUN.

B nocnegHute roguHn ce HabriopgaBa TpaeH MHTEPEC KbM
KypCOBe C YTUINUTapHO NPaKTUYecKa HaCOYeHOCT, KakeuTo ca BPI
n KT. B mbpBus Kypc ce nonyyasa CBMAETENCTBO CbC crneuuan-
HOCT Ha “PbkoBOAMTEN Ha B3pMBHW paboTu” unn “TpoekTaHT Ha
B3puBHM paboTn’, C mepuoguyHa BanmWZHOCT, @ WHTEPECHT KbM
OVCUMNIMHUTE OT KOMMIOTbPHUTE TeXHornorn e ¢ Han-gobpe
n3paseHaTa TEHAEHUMS KbM HapacTBaHe.

Uykooesmkosoto  0OyyeHne B cneumanHoctTa  Esukosa
KOMYHMKaLMA M MPEBOA Ha HayyHO-TexHuyecka nutepatypa 6e
npekpateHo npe3 1998r., nopagu NPeXBbprsiHE Ha €AMHCTBEHMS
WateH npenopasaten oT dakynTeTa KbM kaTegpata Mo
YYXO0E3MKOBO 00y4eHMe. PerynmmpaHusiT pasmep U UKITIOYNTENHO
CNoXHaTa npouedypa Ha akTyanusauus Ha XOHOpapuTe He
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nossonsiea ga Obe HaMepeH kayeCTBeH MpenogaBaTen Mo
Ta3n CheynanHocT, BbMPeKA €XErogHUst WHTepeC KbM Hesl.
ColumsT npobriem CTou Npef NoBEYETO BUCOKOTEXHOMOMMYHM
kypcose /GIS, GPS, pasnuynute Huea Ha CISCO-akapemus,
AUTOCad, Web-desin 1 T.H/ 1 KypcoBeTe OT (hiHaHCOBMS
uMkbn. Tyk e MACTOTO [fga Ce OTAade 3achyXeHoTo Ha
NpenofaBaTenckus CbCTaB 0CbLECTBABALL 06Y4EeHUETO, KOUTO
B MpOTMBOPEYME Ha MPUHLMNUTE Ha MasapHaTa MKOHOMMKA
npoBeXaaT 3aHsTUsSTa CU MO CbBECT, B UMETO Ha CTapuTe
YCTaHOBEHWUTE KOPEKTHW B3aUMOOTHOLLIEHUS!.

OcHoBaTa Ha T031 npobnem e B TPaitHO HaMOXMMOTO Ce
CxBalliaHe 3a CBPbXUEHTpanu3aums Ha GomkeTHOTO UHaH-
CupaHe Ha y4ebHUTe 3aBegeHus. B npopbmkaBawwloTo oby-
YeHue ponsiTa Ha [IbpxaBata TpsibBa ga 6bae ceefeHa Ao
MuUHUMYM. ObpasosaHuemo e cb3dadeHO Oa CAyXu Ha
yoeeka, a He 0bpamHomo.

B Mry’Ce.Me.Puncku” B obnactta Ha npogbMxaBalloTo
0byyeHWe MMa OLle HEU3non3BaHM Bb3MOXHOCTM, edHa OT
KOUTO € Bb3MOXHOCTTa 3a paboTa CbC CrneuuanucTute Ot
konexa B Kbpmkanu. Cuctemara Ha konexute B Bbnrapus
npeanara SICHW MHOMKaLMM KOM ca TbpCeHuTe npodecun u
Kbe ca cBOOOAHUTE NasapHW HULK. M TyK YaCTHUTE KONMexu
ce Okasaxa no-gobpu B HanunBaHeTo Ha npobremute W
HaMMpaHeTO Ha apekeaTeH OTTOBOP KaTo Mpeanoxuxa
nporpaMu no TypusbM, BUSHEC aAMUHUCTPALWS, MKOHOMUKA U
T.H. [o-ronsmata 4acT OT ObPXaBHUTE KONEXM, BKIMIOYEHM B
CTPyKTypaTa Ha yHuBepcuteTute, obaye ca npocTo TpamniuH
33 KOHKyPEHTHTHWUTE MM Bakanaebpcku nporpamu u Mo To3u
HauWH Npu npexoda OT KonexaHcka KbM Hakanasbpcka npo-
rpama KypcbT Ha obyyeHue camo ce yabrxaBa M OCKbMsBa.
HyxHO e npeocMmucrsiHe Ha Mo-ronsmara 4vacT OT KomexaH-
CKUTE CTPYKTYPY, 33 Aa ce 0BbpHaT KbM Nasapa Ha Tpyaa, a He
KbM YHMBEPCUTETUTE M Aia Ce OTBOPAT 3a XopaTa CbC CPEAHO 1
Haf cpedHo obpasoBaHuMe, KOWTO Ce HYXAasT OT HoBa M
BOMbIIHUTENHA KBanuUKaLms.

Kato  ecTecTBEHO  NpOAbIKEHWE  Chef  BUCLIETO
obpasoBaHue, 4eHOCTTa B MPOAbB/MKaBALOTO 0Opa3oBaHue
crenga Aa Ce NoaYnHsBa Ha obLuMTE MPUHLMAM U TEHAEHLMN
npw BUCLIETO 0OpasoBaHye.

B BonoHckata geknapauus ot 19 tonm 1999 r., /TotomaHoBa,
2003/ ce n3scHaBaT YETUPUTE MPUHLMNA, BbPXY KOWTO Criedsa
ja ce msrpagu obLoTo eBponeiicko 0Bpa3oBaTeENHO MpoOCT-
PaHCTBO: KayecTBO, MOBWMHOCT, HaLMOHanHa cneuudmuka, W
OTBOPEHOCT. A mbTuUWaTa 3a MocTUraHe Ha cOnmxaBaHeTo U
npo3payHocTTa B 06pasoBaTenHO-kBaNMGMUKALMOHHUTE CTPYK-
Typw ca:

e [locmeneHHOMo ebeexdaHe Ha cbemecmumu ¢ ECTS
cucmemu 3a cbbupaHe Ha kpedumu.

e Bw3npuemaHe Ha o6wa, HO 2beKaea pamKka Ha
o06pa3oeamenHo-K8anupuKayUOHHUS UUKLT;

e Obwoesponelicku U3MepeHUs Ha Kayecmeomo Ha
obpasoeaHuemo, oyeHkama u akpedumauusima;

o [IpedocmassiHe Ha HOBU 06pa3o8amesnHU 8b3MOXHOCMU
Ha esponeiiyume.

BbanpuemaHeTo Ha KpeauTuTe, BbBEXAaHeTo Ha oblia pamka
3a NpuaobuBaHe Ha NPOgecHoHanHa KBanugukaLms, 3acuneHmsT
KOHTPON BbPXY KAYECTBOTO M OTBOPEHOCTTA KbM Nasapa Ha Tpyaa
TpsibBa f[a [oOBedaT A0 Cb3faBaHETO Ha Lsna rama of
Bb3MOXHOCTY 33 NpuLoGMBaHe Ha AOMbIHUTENHA KBaNMUKaLmsa
npes Lienus XMBoT.

3AKITIOYEHNE

[Hec Bce owe xunsgu xopa ce MOAYMHSIBAT Ha WgesTa,
npefaBaHa OT MOKOMeHWs, “YuW, 3a fJa CUM Hamepuwl curypHa
paboTa”. [JHec 06pa3oBaHWETO € MO-BaXHO OT Korato M fga buno
Jocera, HO xopaTta TpsibBa fa ce HayyaT Aa MUCNAT no-maiabHo,
na 6baat no-ronemn ot gpebHoTo B TAX. [JHEC HE € J0CTaTbyHO
camo HaMMpaHeTO Ha curypHa paboTa v o4akeaHeTo [Jbpxaearta,
B NnuueTo Ha MpaBUTENCTBOTO [a Ce rPUXMN 3a Hac cref kpast Ha
pabotHuTe HW aHW. MonyyaBaHeTo Ha BO Bevye He ocurypsisa
OH3M coLmaneH CTaTyC 1 NOCTOSIHHO PaboTHO MSICTO, KaKTO Npeau
nonoBuH Bek. BApHo e, ye ToBa Gelle naesTa Ha HaycTpuanHata
epa, HO cera B Ha4yanoTo Ha 21-T0 CTOMeTue, BEYe XWBEeM B
HoBaTa MHdopmaumoHHa enoxa. A B Hes MPOABIIKABALLOTO
obyyeHne, oDyyeHMETO Mpe3 Lienus XMBOT € NpeanocTaBka 3a
€41H NO-LLACTIINB XWBOT.

3aroBa xoparta ¢ BucLe obpasoBaHue TpsibBa fa ca rotosy aa
ce 3aBpblyaT B 0bpasoBaTenHara CUCTEMA BCEKWM MbT, KOrato
MPOMEHEHUTE  yCNOBMSI HA Masapa Ha Tpyda Hanarat
nory4aBaHeTo Ha [OMbAHUTENHM 3HaHUA W yMeHust. Ha doHa Ha
HamansBallaTa paxgaemMocT W 3acTapsiBaHETO Ha HACEeNeHWeTo,
NOALbPKAHETO M Pa3BUTMETO Ha cUCTEMATa 3a MPOAbIKABALLO
obyyeHne npe3 uenus XuBOT We Obae M emHo OT npeanssu-
katencteata npeg MIY’Cs.MeaH Puncku” npes cnegpawute
FOAMHM.
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ABSTRACT

Each country development extremely depends from the skills of high qualified labour. Bulgarian education not once have proved its
thoroughness and breadth of outlook, now is in front of new provocations. The complex character of social and economic processes,
globalization, world market opening, the expand of European Union and joining of Bulgaria to it, give not only good perspectives, but the
enormouse responsibilities rests with. Nobody at present not imagine that the knowledge and skills from the university only are enough
for the whole life. One of the main priorities in 50 years activity of University of Mining and Geology “St. Ivan Rilski” is to support the
possibilities of qualification enhance for its graduates.

The results of this activity and the perspectives of Free Faculty and its succedaneum — Complex Center for Education and Qualification
are discussed in the paper. The role of permanent education work for easier adaptation in the dynamics social and economic
environment of the country.
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50 roauHM MunHoO-reonoxku yHusepcutet “Ce. UBaH Puncku”
FoanwHuk, Tom 46, cBuTHK IV, XymaHuTapHu u ctonaHcku Hayku, Cocous, 2003, ctp.119-122

BbPXY NPOBJIEMU HA NOATOTOBKATA HA UHXXEHEPHU KALJPU

leoprn Pagynos

MuHHo-reonoxku yHusepcuteT “CB. MBaH Puncku” - Cocous

PE3IOME

[oknagbT € nocBeTeH Ha CbBPEMEHHU I'IpOﬁJ'IEMI/I 3a NoAroToBKa Ha MHXEHEPHU Kaapu. Pasrneganu ca: €BONUMATA Ha NOAroTOBKA Ha TEXHUYECKU CneunanucTu;
ﬂpOﬁﬂeMVITe, KOWUTO Ce noABKXa Npe3 nocneHUTe AeceTuneTua BbB BPb3ka CbC CEPUO3HUTE NPOMEHWN Ha TEXHUKO-TEXHONOIMYHMA KOMNIIEKC B NPOMULLINIEHOCTTA U
CKOPOCTTa C KOATO C€ U3MEHA TO3WN KOMMNEKC U CbNbTCTBALLMUTE IO TEXHUHYECKU 3HAHWA; NPOTUBOPEYNATa C KOUTO Ce CpeLla cucTeMaTta 3a NOArOTOBKA Ha MHXEHEPHU
kappv v ap. MNpaBAT ce KOHKPETHW NpeanoXeHus 3a I'IO,E|06pﬂBaHe NOAroTOBKaTa Ha kaapy. [ocTaBAT ce BbNPOCK 3a pa3iCKkBaHe U pa3MUCHI.

C HacTosIwma foknag ce Lenu aa ce noCTaBAT Ha pasmck-
BaHe HsIkoW NpobnemMmu Ha BUCLLETO TeXHMYecko obpasoBaHme
B cTpaHaTta U Hawws BY3. Jokonkoto obpa3oBaHMeTo € eau-
HEeH MPOLEC Ca 3acerHaTv U MpeaugyLuy cTeneHn Ha obyde-
HUE..

BaxeH chakTop, onpenensiy TexHu4eckus nporpec e 6post
W Ka4yeCTBOTO Ha MHXEHepHUTe kagpu. A NoarotoBkaTa Ha
KayecTBeHM CreumanucTy ce onpedens oT obpasosaTenHarta
cuctema. LienecbobpasHo e Ja ce noctasu BbMpoca: OTroBa-
P NN TA Ha HYXAUTE Ha BpemeTo?

[a nornegHeM Kak eBoOntoMpa TEXHUYECKOTO 0BpasoBaHue.
B nponbn»(eHwe Ha Xunagonetud TexXHU4Yeckute 3HaHua U
YMEHWS CE NOJyyaBaT B CEMENCTBOTO UMK Ype3 umMpakyBaHe.
To31 HAYMH Ha MOATOTOBKA Ha GbAeLMTE CneLuanucTy yooB-
NEeTBOpPSBAN W3WCKBAHMSITA HA BPEMETO, 3allOTO Pas3BUTMETO
Ha TexHukaTa 6uno 6aBHO, NOYTM He3abenexumo. 3HaHusTa 1
YMEHWsiTa OT BYepa, ca AOCTaTbYyHM 3a AHEC, a ChLLo W 3a
yTpe. TEXHOMOTMYHUTE 3HAHUSI CE CLCTOST B 3aMOMHSIHE Ha
EMMUPUYHO NOSyYeHU peLenTi, KOUTO MHOro 4ecTo ca (ce-
MeliHa, pofoBa) TaliHa 1 ce NpefaBaT OT NOKOMEHWE Ha MOKo-
neHve. TexHukata ce CbCTOM W3KMIOYUTENHO OT PbYHM WHCT-
pyMeHTVI, KOUTO U3NCKBAT 3HAHUA U ymeva [a ce U3roteAT n
yMeHus fia ce paboTh ¢ TsX. M0-CNOXHW TEXHUYECKM CHOPb-
XEHWS ca KapyuuTe, noakuTe, kopabuTe, rpbHYapckuTe Kone-
na, YeKpbLMTE, PbYHUTE TbKAYHW CTaHOBe, TenaBuuuTe, Men-
HULMTE (PBYHM, BOOHM, BATbPHM), MafaHNTe, ObCKOPe3HULMTE
n J:l,p. 3Ha‘-WITeJ'IHa YacT OT T4X Ca Ce noaBunun B 3opaTa Ha
YyoBellkaTta LU/IBI/IJ'II/I38LI,VI$| n CJ'I360 esomompanm C BpemeTo.
3HaHusATa U ymMeHusTa no u3paboTBaHETO M eKkcnnoataumsTa
UM Ca MOYTU KOHCTaHTHY.

OnncaHmaT HauMH Ha nogroToBka Aobpe XapMOHMpa W Ha
OpraHu3auusiTa Ha Npou3BOLACTBOTO. MpogyKumMsTa ce Npoms-
BeXAa B 0OMa, Ha HWBaTa MnM B paboTunHuuaTa u nogpact-
BalLMTE OT Marku Habntogaeart, a U yyacTBaT B MPOM3BOACT-
BEHWTE MpoLiec. TpynaT 3HaHWs, ONUT, YMEHUS,

MalwumHHaTa epa pasbu Bcuuko ToBa. MHoycTpuanHata uu-
BUMN3aLMA HaMOXW HOB PUTBM Ha pa3BuTie. TexHUJeckuTe
3HaHMSA 3anoyHaxa Aa octapseaT no-6up3o. MHayctpuanu-
3auudTa M3uckBa MO-CONMMAHA MOArOTOBKA WM HANOXM HOBA

OpraHu3aums Ha NpoW3BOACTBOTO. M3nckBa 3HaHWS U yMEHMS,
KOMTO CEMENCTBOTO 1 YMpaKyBaHETO He MOXexa Beye Aa Aa-
[aT Ha HoBUS cneumanuct. EHepreTuyHuTe U Matepuano-
obpaboTBalLuTe MaLIMHKM, HOBUTE TEXHOMOMM U3NCKBaxa Ce-
PUO3HN TEOPETUYHU 3HAHWS, 3a Aa ObAaT KOHCTPYMpaHU, MOH-
TupaHu, obcnyxsaHu. OcBeH TOBa HOBaTa OpraHM3auus Ha
NPOWU3BOLCTBO pasgeny Aeuata OT poguTenuTe no Bpeme Ha
NpoW3BOACTBEHATa AelHoCT. PoguTenute oTueaxa BbB ¢hab-
puKATE, @ AeliaTa ocTaBaxa B KblUW, HA ynuuaTta, B y4Yunuie
WNW OETCKM 3aBEAEHMs], KbOETO He MOXeXa Aa TpynaT npoums-
BOACTBEH ONWT U 3HaHWS. TOBa HaNoXW NPOMEHU B LIEHHOCT-
HaTa cuctema. PaspeleHneTo Gelwe cbhagaBaHe Ha 0bpaso-
BaTeNHa CUCTeMa, KOATO [a OTroBaps Ha HOBOTO BPeMeE, Ha
HOBWTE M3nckBaHus. CbagageHn Osxa pasnuyHUTE TeXHUYEC-
kn y4ebHM 3aBeAeHNs - OT LIKOMM 3a KBanndmKaLms n npeksa-
nudvKkaums, Npes CpegHUTE TEXHUYECKMN YYNIULLA, OO TEXHN-
yeckute BY3-oBe. TexHuyeckuTe yumnuila 3aumMcTBaT MHOrO
enemeHTV OT CblLeCcTByBalLaTa Beye obpasoBaTenHa cuctema
33 MonyyaBaHe Ha XyMaHWTapHU 3HaHWS, HO UMaT U cneuu-
hunyHM enemeHTU. OpraHu3npaHeTo Ha 3HaHUsTa B MOCTOSHHM
AMCUMNIMHK, HOCK ©ernera Ha KOHLEnuun OT MHOYCTPUanHOTO
0bLecTBo, no-cneuManHo Ha ugenTe 3a Cneuuanusaums u
cTaHgapTu3aums. Helwo noseye uHOoycTpuanHata epa fage
OTpaxeHWe Bbpxy Lsnata obpasoBaTenHa cucrema. TexHu-
YeckUTE YYMnuLLa 3anpunnyaxa Ha abpuku, KouTo ce cTpe-
MST [a Npow3BeXgaT CTaHgapTHa npogykuws. Juncea wHam-
BMdyanu3aumsaTa xapaktepHa npegu Tosa. B ToBa oTHOLIEHWE
Jaxe CTapata ciCTEMAa Ha uMpakyBaHe MMalle HsKou mno-
£00pu CTpaHu - MalcTopbT MHOMO 6bp30 pasbupa OT Kol cTa-
Ba W OT KOW He cTaBa ObeLl MaicTop.

B Hawe Bpeme obpasoBaTenHata cuctema OTHOBO Bese B
KOHCPMUKT C U3NCKBAHUSTA HA BPEMETO. TeXHuKaTa 1 TEXHOMO-
rnuTe 6bP30 Ce NPOMEHST - OHELUHWUTE HAMa Aa BbaaT Chbluu-
Te yTpe. OpranusauusTa Ha paboTa e 6bae apyra. Ho kakBa
e Obae TeXHMKaTa, TEXHONMOMMWUTE M OpraHu3auusTa Ha pa-
BoTa Moxem camo Aa nporHosupame. CrieioBaTenHo 3a obpa-
30BaHMETO € Heobxomumo fa Ce Cb3dadaT anTepHaTUBHM
npescTasm 3a 6bAELLETO - 3@ TEXHUKATa KOSATO Le HU 3a06u-
Kans 1 3a OpraH13aLMOHHUTE CTPYKTYPY, B KOUTO LLe Ce BKMH-
yum. “Camo Ype3 Cb3daBaHETO Ha NoAoBHM XMMnoTesu, uypes
AedrHMpaHeTo, 00CHXKaaHeTo, CUCTEMATN3NPAHETO U Henpe-
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KbCHATOTO UM aKTyarnuaupaHe, Lie cMe B CbCTOsHUE Aa npa-
BWUM WM3BOAM 3@ 3HAHUATA W YMEHUSITA, KOUTO YTPELLHUTE Cre-
uuanuctyi TpsbBa a NpuTEXaeart, 3a [a U3gbpkaT Ha yCKopu-
TENHWSA TNacbK B pa3BUTMETO Ha TexHukata” (A. Todmbp). B
MHOTO CTPaHW CbLLECTBYBAT Hay4YHO-WU3CIeLoBaTEeNCkM 3BEHA
3a obpasoBaTenHa NOMMTUKA, KOUTO Ce 3aHWMaBaT M C Tesu
npobnemu.

OyHOaMeHTanH| NPOMeHN HacTbiXa W B pesynTaT Ha pas-
BUTMETO Ha WH(OpPMALMOHHATa TexHWKa. Tosa AoBede A0
NpoMsiHa Ha kaHanuTe (MbTWLaTa) 3a NomnyyaBaHe Ha 3HaHus-
Ta OT CTYZEHTUTE U CreLuaniucTuTe.

YcbBbpLUeHCTBYBa M ce obpasoBaTtenHata cuctema? Ot-
rOBOPLT € CaMO NONoXuTeneH. T ce NPOMEHst B pasnuyHu
HanpaBneHnsi — OTKPUBAHE Ha HOBW CMELMarnHoOCTW, BbBEX-
[aHe Ha HOBW y4eOHO-TEXHUYECKM CPEACTBA, Ha HOBY y4ebHN
AVCLMNIMHK, U3XBbpISiHe HA OCTapenust Matepuan oT Tpaau-
UMOHHM y4ebHM OMCUMNNMHW, BLbBEXOAHETO HAa [AWCTaH-
LMOHHOTO 0Dy4eHue. Bbp30TO OCTapsiBaHe Ha 3HaHuUsTa Ce
KOMMEeHCHpa Ypes BbBEXAAHETO HA CNEAAUNIIOMHO 0by4eHne
W T.H.

Hsikon cumTat BCMYKO TOBA KaTo nogobpsiBaHe Ha crapata
obpasoBaTernHa cucTema, Ho He U pelumTenHa npomsHa. He-
obxoauma nu e pagukanHa npomsaHa? Kaksa ga 6bae ta? Tyk
MHEHUsITa ca pasnuyHW. Mma KakTo NpuBbPXEHUUM Ha pagu-
KanHa npomMsHa, Taka W NPpuBbPXEHULWN Ha NOCTENeHHa, eBo-
NOLMOHHA NpomsiHa, 6e3 CbTpeceHus B cuctTemara.

3a pa oueHum HeobxoammocTTa OT npomsiHa Tpsbsa fJa Bu-
JMM BI13a nn B KOHANMKT obpa3oBaTenHaTa cuctema ¢ genc-
TBUTEMNHOCTTA U KbE Ca KOHGMMKTHIATE TOUKN.

OpraHuanpaH nu e oGpasoBaTenHWs Mpolec B CbOTBET-
CTBWE C U3NCKBAHETO Ha BPEMETO?

[Hec, y Hac, BuclLeTo 0b6pa3oBaHME € YETUPUCTENEHHO -
cneumanuctyi, 6akanaspu, MarucTpu, 4OKTopu. BbB Bpb3ka €
TOBA Bb3HMKBAT BbMPOCK: [Janu Te3n CTENneHn OTroBapsiT Ha
HyXOUTE Ha CcTpaHaTta? [anu npenogaBaHuaT matepuan e
pobpe cuctemaTmanpaH cnopes npegHasHaveHWeTo Ha cne-
LManucTuTe OT OTAENHUTE CTENEHN?

Y MHOro npenogaBaTteny CbLieCTBYBa MHEHME, YE C BbBEX-
[aHeTO Ha Te3W CTeNeHn cMe Ce NOYBMEKMM MO YyXAUS OnuT.
CTpyKkTypaTa Ha amepukaHckaTa MpOMMLLNIEHOCT BEPOSITHO W
3a B ObelLe Lie oCTaHe pasnuyHa OT TasK Ha Halarta CTpa-
Ha. Pa3ymHO e fia ce OLEHM NO-BHUMATENHO ObAELLOTO Che-
TOSIHWE Ha CTOMaHCTBOTO B Bbnrapus n OT TyK, Kakeu cneuma-
NIUCTU W C KaKBa CTEMEH Ha KBannUduKaLmMs Aa roTey BUCLLIETO
obpasosaHue. Moxe Aa Cce 04aKBa, 4e NPOLEHTLT HA MankuTe
1 CPedHu NpeanpuaTus e Hapactea. Ha Tasu 6a3a Heobxo-
AUMKST BPOI Ha CTPOTO CneLManuampaqu 1 ¢ BUCOKA CTEMEH
Ha NoAroTOBKa CreUMannucTy LWe Hamansea. MankuTe u cpea-
HW MPeAnpusSTMS BEPOSITHO e npeanounTat ga 6baat obc-
NYy)XBaHW OT creynanuavpann upmu, 3a HsKou no-psako Ha-
narawy ce TEXHWYECKU YCNyri, OTKOMKOTO Aa HasHavasaT
cneumanucti. Bee BbB Bpb3ka ¢ ToBa MOXe 1 ci 3acryxaBa
Aa ce NOMUCIM 3a CreLManHOCT efekTPOMEXaHMKa 3@ CTENeH-
Ta cneuuanuct. Cpelly obpa3oBaTenHn CTenexu, cneyuguy-
HW camo 3a Bbrapusi, NOTMYHO Ce Bb3passiBa, Ye CBETHLT Ce
rnobanuavpa 1 HawwwuTe Bb3nNUTaHMUM TpsibBa ga moraT pae-
HOCTOIHO Aia M3NK3aT Ha nasapa Ha Tpyaa.

[a nornegHem nokasaTenuTe No KOWTO CE MPUEMAT KaHau-
Jatute B TexHudeckute y4ebHu 3aBepenusi. OsHavaBa nu
nokasaHusT Jobbp yenex no matematuka obesatenHo podbp
Obaew uHxeHep? OTroBOpbT MOXe Aa Obae camo oTpuLaTe-
neH. OBLWMAT ycnex OT CpefHWTE yumnuwa ¢ XymaHuTapHa
HaCOYeHOCT CbLUO He AaBa NPeAcTaBa 3a TEXHUYECKU MHTEpe-
CU W 3anoxOM y KaHAMOaATUTE 3a MHXEHEepHO 0Opa3oBaHue.
VicTopusita Ha TeXHUKaTa NOTBbPXAAaBa ToOBa C NpuMepu. HUTo
eauH aHelweH 6bnrapckv BTY3 He 6u npuen EgumcoH. Moxe
Ou TECT BKITIOYBALL, 1 BLMPOCK, AaBaLLM NpeaCcTaBa 3a NHTepe-
CUTE W TBOPYECKUTE BB3MOXHOCTM Ha KaHAMAAT-CTYOeHTa,
OCBEH BbMpOCK OT MaTemaTtuka, uanka, Xumus, duonorus, 6m
Aan no-gobpu pesyntatu. 3a CbCTOSHUMETO Ha [AHELWHOTO
BuCLLE 00pa3oBaHue B bbnrapus, korato BbB BUCLLMTE Y4eBHM
3aBEAEHNs Ce MpuemaT MoYTU BCUYKM 3aBbPLUMNM CPELHO
obpasoBaHue, ToBa e 6e3CMMCNEHO.

EgHa OT KOH(NWKTHUTE TOYKM, HE CaMO Ha TEXHMYECKOTO
obpasoBaHue, a Ha 0bpa3oBaHNeTO BLOOLLE €, Ye UMa Cryyam
Jella Ha nobpe moaroTBeHW poguTenu Aa ce obydyasar npu
npenogasaTenu C NO-HUCKO WM PaBHO HWBO Ha TOBA Ha poau-
TenuTe. MNpenoaasaTenck1Te 3annati no Lsn CBAT He ca Bu-
COKW, Nnopaay KOeTo MHOro oT aobpute cneumanucT oTuear
apyrage Ha pabora. Ot gpyra cTpaHa Habntogaea ce cTpyn-
BaHe Ha BWCOKO epyAnpaHu creluanucTyi B LEHTPoBe, KbAeTo
Ca pas3nofioKEHN Hay4YHO-M3CNIEAOBaTENCKUTE WHCTUTYTU W
npeanpuaTnaTa Ha MOAEpHUTE KIOHOBE Ha WHAYCTpuUATa.
lMonyyaBa ce Taka, Ye MHOTO OT poauTenuTe 3HasT no-gobpe
onpepenexn AUCLUNIMHYM OT NpenofaBaTenuTe Ha Aelata um.

Hosute cpeactea 3a MHAOPMALWS Hapylumxa TpagnLMoH-
HUS KaHan 3a noryyaBaHe Ha 3HaHWs. B MWHanoTo Bb3-
pacTHWUTE MpenofaBaTesN, HaTpynanu MHOrO OnUT M 3HaHue,
Osixa eOMHCTBEHWUTE, UMW €OHW OT ManKoTO, W3TOYHULM Ha
TE3W 3HaHWS W yJyallMTe MOXeXa [a M HayyaT camo OT TsX.
[Hec HayyHuTE CnnucaHus, pagmnoTo, TENeBM3NsATa, VHTEpHET 1
ApyruTe cpeacTea 3a WHAOopMaLWs NPOMEHMXa TOBA ChbCTOS-
HWe Ha Hewata. HOBOTO OTKpWUTWe, B AapeHa nabopartopus,
OLLie CbLUMS eH CTaBa U3BECTHO YPE3 TENEBU3MATA HA BCUYKM
KOUTO CcrywwaT HoBuHUTE. Ype3 WNHTEpHET BCekM MHTepeCyBall
ce MoXe Aa nonmyyn Heobxogumarta wHgopmaums. Hewwo no-
BEYe, Nopaam Niunca Ha Bpeme NpodecopbT MOXeE fa He nof-
3Ba VIHTepHeT, Aa He rnefa npefaBaHusTa no TeNesusmusTa u
Aa nonyyaea WHopMaLus oT ceouTe cTyaeHTU. LieHHocTtTa
Ha 3HaHMsITa W OMWUTBLT Ha Bb3pacTHUTE MpernofaBaTeny cu
ocTaBa, HO Bb3MOXHOCTUTE 3a CaMOCTOSTENHA NOArOTOBKA
HapacHaxa.

KoHnmukT cbluecTByBa Npu OLEHsBaHETO Ha ObgewmTe
cneynanuctn. OueHsiBaT ce Hali-Beye 3anameTeHu 3HaHus, a
He TBOPYECTBO ¥ npeanpuemymBocT. OLeHkaTa Ha yMeHnsTa e
no-cnabo 3acrbrneHa. OCBeH TOBa OLEHsIBaMe C KOHKpeTHa
KOMMYECTBEHA OL|EHKa, HELLO KOETO B HACTOALUMS MOMEHT
TPYAHO Ce NofaaBa Ha KONMYECTBEHO U3MEPBAHE.

PaspensHeTo Ha yyawuTte ce B KypcoBe MO Bb3pacT Bban-
pensiTcTBa Bb3MOXHOCTTa Te Aa ce y4aT eduH ot gpyr. OT-
JenHoto obyyaBaHe Ha AapOBUTWUTE WHAMBUAW MMA CbLUMS
HEe[oCTaTbK, HO CbBMECTHOTO ofy4aBaHe rybn BpemeTo Ha
naposutuTe. KakBo Aa ce npasu? Mctopusta Ha HaykaTa U
TEXHWKaTa Nnokasea, Ye reHuure ca ce ussassasanu npeaun 30-
TaTa cv rogvHa. ToBa U3nCKBa JapOBMTUTE Aela da ce oTae-
NAT OT ocTaHanuTe yyawu. Janu ga ce oThensT maructpute
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oT 68KaﬂaBpI/ITe owe OT NMbpBU KypC N CaMO WN3ABEHUTE OT
68KaﬂaBp|/|Te [a npoabJKaBaT KaTo MaFI/ICTpI/I?

[anu HauuHbT Ha NogHacsHe Ha 3HaHWsTa B y4ebHuTE 3a-
BeleHNs e Hail-epekTnBHMA? 3cnenBaHnaTa YCTaHOBUIM, Ye
50% oT MHcbopmauusTa cu YoBeK nomyvaea upe3 Habnoge-
Hue, 25% ypes cnyxa, 15% 4pe3 pasrosopu u camo 10% upes
KHMrM 1 BeCTHUUM. OpraHusauunsTa Ha cerawuHus y4ebeH npo-
Liec oTyMTa MM TOBA CbOTHOLIEHNE? TONoTO cryLlaHe Ha nek-
uum, 6e3 goctaTbyHo no 0bem u fobpe opraHuavpaHa camoc-
TOsITeNHa paboTa Ha CTyZeHTUTe, He € NK MO oW BapuaHT oT
[afleHns C HapogHaTa MbIPOCT 3a Ky4eTo ¥ Nony4aBaHeTo Ha
kacanckute ymenus? B MIY “Ce. WeaH Punckn” Bbpxy ToBa
cepuo3Ho TpsibBa fa ce nopaboTu, 4a ce 3acuin CamocTos-
TenHata pabota Ha CTyfeHTuTE.

[a npnbasum 1 ToBa, Ye 2/3 oT MHGopMauusTa oT npode-
CUOHareH xapakTep CreLuanucTuTe nonyyasat ot obLlyBaHe
C Konerute cu. ToBa Mopckasea 3afbiiKUTENHa npakTika B
npeanpusTus ¢ 4obbp nepcoHarn. Mpasu N1 ce ToBa B HaLWNTE
y4ebHu 3aBefieHns? 3a marucTbpckata cTeneH Tosa 61 Morno
1 TpsibBa Aa ce Hanpasu ¢ obpe opraHuavpaH ctax. Moxe fa
ce nommucnu 3a koMbMHaLWs — mbpeaTa roguHa pefosHa oby-
YeHue, a BTOpaTa roguHa ga Obae C Manko W3NUTW U CTax B
nogbpaHn upMK, KbOEeTO NOArOTBAT M AUNNOMHUTE CW pabo-
™.

BbB Bpb3ka ¢ ka3aHOTO 0COOEHO BaXHO € AOKTOPaHTUTE Aa
ObaaT PbKOBOAEHW OT M3SIBEHM Hay4yHW pbkoBoauTenu. 3a
(bopmMMpaHeTO Ha Te3N M3SBEHM HayyHW paboTHMLM Bu cneg-
Bano W3crnepfoBaTenckara, passoiiHaTa U NPOEKTaHTCka Aen-
HOCT fa ce cbepefoToyar BbB BY3-oBete. Ho Tyk nonagame B
oMarboCaH Kpbr — 3a [a Ce Bbanarar uscrefsaHusTa Ha npe-
nogasatenu Te TpsibBa Aa ca Ce HanoXunu Kato BOAELLM cre-
LManmCTK, HO HUCKATE 3annaTi ca npudnHa Han-gobpute cne-
LManucTyi ga oTMBaT TaM KbeTo 3annallaHeTo e no-aobpo.

Hskonko aymu 3a orpaHuWyaBaljata pons Ha obpasosa-
HWETO, NopagW CKOBaBaHETO Ha MMCbMTa (MCuxuyeckata
WHepUWs), KOETO HanaraT aBTOPUTETUTE W YTBbPLAEHMS B Aa-
[eHa enoxa KOMMNmekc OT 3HaHus. TbpBoHaYanHo aopusMbT
Ha MMB6oHe Mu Belwe npepageH nog dopmata; "ObpasoBaHu-
€T0 He nomara, 0CBEH Ha KpaeH 6poin MHAMBMAW, HO Te HAMaT
HyXga oT Hero”. Tasu nskpuBeHa hopMynMpOBKa NOPOAM MHO-
ro pa3mMuchi. Xopa He npekpayBany npara Ha YHUBEPCUTET ca
Janu MHOro OT OpUrMHANHUTE WAEU B HaykaTa M TexHukaTa.
Mpumepwn morat aa ce fagat MHoro - Yar, Mackan, ®apagei,
O. byn v T.H. MHOro 1cTMHa uma B 0TroBopa Ha AMHLLAMH Ha
Bbnpoca: “Kak craBar oTkputvaTa?”. “Beuukn 3HadT, Ye Helwlo
He MOXe Aa CTaHe, HO eduH He 3Hae. OnuTBa W yCTaHOBSBA,
Ye cTaBa. Taka npasu OTKpUTHE .

Ha ¢doHa Ha 6bp30TO M3MEHEHME Ha TEXHNYECKMSI KOMMIIEKC
MO-ACHO M3MbkBa NpOBNemMbT CBbP3aH C KOHCEpBATWU3Ma Ha
yoBeka. lpenogasatensT npenogasa enemeHTV OT BPEMETO
korato e 6un cryaeHT. MocnegHuTe roguHu T03v Npobnem ce
nposiBu Npu YepTaHeTo. Mpenogasatenute ca yepTanu ¢ Mo-
nMB ¥ Tyw. KoMnioTpuTe 1 MOLHWTE NpOrpamHu1 NpoayKTH 3a
MPOEKTUPaHe W3MEHNXa TEXHONOrnATa 3a W3roTBSIHE Ha Tex-
HWYecka JOoKymeHTaums. Ho nHxeHepbT TpsibBa Aa 3Hae ga
yeptae? Ta Hanu Toit TpsibBa 1a MOXe Aa CKMumMpa KakBoTo W
[a e AaXe Ha MbT, Jaxe BbPXY LUrapeHa Kytusi. YepTtaHeTo e
MOLLHO CPeACTBO 3a KOMyHuKauus. Tpsibaa nu, npn 0by4yeHve-
TO ci, GbOELMAT MHKEHEP Aa NPaBM YEPTEXM W MPOEKTM MO
cTapute mMetoan? Kak fa ce pasnpegenu BpemeTo 3a obyqe-

HKE No YepTaHe No CTapuTe MeToan 1 yCBOABaHE Ha CbOTBET-
HUTE NporpamHu ﬂpO,El,yKTVI?

KoHcepBaTtuabm ce nposissisa npu yyebHuuute. Te onucear
ChblLiecTBYyBaLLaTa TexHuKa. Hello noBeye, HOBOMOSIBANATA Ce
TEXHUKa He Ce OnucBa BefHara, 3alloTo T4 Tpsbea fa ce yT-
BbpAM OT npakTukara. Heobxogumo e npenogaBalmte [fa
HayyaT, Ye Ta3u TEXHWKA CbLUeCTBYBa, TS [a CE Bb3npueme,
Aa ce ocMUChM, Aa ce onuwe. YyebHute nomarana ga 6vaat
oTneyaTaHu M ga CTurHat fo ydyawmrte ce. MoHsikora yTBbp-
Junv ce npenofaBaTeni BUXLAT B HOBOCTUTE BPEMEHHO MOf-
HO yBrneyeHue. Pa3bupa ce 3a NEKUNOHHUTE KypcoBe BCUMKM
TE3W eTanu He e HeobXoaMMO Aa ce U3BbPBAT. Ho yuebHMup
TpsabBa ga uma. Mma nu Komucnsta no magatencka LemHoCT
Npu YHUBEPCUTETA HW CTpaTerus B TOBa OTHOLLEHWe? Bogelly
BY3-oBe gaBat npumep — HabupaHe Ha NEKUMOHHUS KypC Ha
komntoTbp. CTygeHTUTE NON3BaT NEKUMATE MO WHTEPHET WK
KaTo OTneYaTaHu CBUTBLLM.

Bbp30TO M3MEHEHWe Ha TEXHWYECKWS KOMMMEKC MOCTaBs
BbNpOca Kakeo Aa ce u3yyasa no-Hactonuunso? fla ce samuc-
MMM Hag CNegHoTo: Tean KOUTO Ce NEHCUOHMpaT Ha 63 1. AHeC
(2003 r.) ca Bnesnu B CPEOHUTE TEXHUYECKM yumnuwa 1954 r.,
BbB BucLLMTE - 1958 . 3aBbpLumniu ca BUCLETO cu 0bpasosa-
Hue 1963 r., T.e. TouHo npeam 40 r. Kakso e Tpsbeano aa uay-
4YaBaT Mo eNeKTPOHWUKa, No M3YMCrUTeNnHa TeXHUKa, No 3BYKO-
3anucHa 1 3ByKOBb3npouseexaalla TeXHUKa, N0 aBTOMaTuka u
T.H., 3@ Aa 6baat gobpe NOAroTBEHN CneuuanucTi No Bpeme
Ha TaxHaTa uHxeHepHa aeiHoct? e otbenexum, ye 90% ot
3HaHWsATa Ha YoBevecTBoTo KbM 1989 r. ca Bunn HaTpynaHm
npe3 npeawecreawmte rm 35 roguHn. Kato ce uma npeasua,
Ye WHTEH3WBHOCTTA Ha HaTpynBaHe Ha HOBM 3HaHWs HapacTea,
10 KbM 2003 1. 90% OT 3HaHusTa ca Gunu HaTpynaHu 3a no-
Masnko oT 35 rognHu, KOeTo o3HavaBa, Ye npes 1963 r. noseye
ot 90% OT cerawHuTe 3HaHWA He ca bunu nssecTHn. Mma
YYEOHW UCLMNANHWA, YMETO U3rpaxaaHe € B OCHOBHW NIMHWM
3aBbPLUEHO M HE Ce 0YaKBaT CEpPUO3HW MPOMEHN B Pasrmex-
faHus yyebeH matepuan. Te TpabBa ga ce u3yyasar ¢ nog-
pobHocTM, Aa ce uauckBa 3anametsiBaHe. Mma TexHudecku
OMCLUMNIVHK, KIOHOBE Ha TEXHWKATa M TEXHOMOTUSATa, KOUTO
ca B eTan Ha 6bp3o passuTie. MMpu Tax NpobnembT e aenuka-
TeH. Tam TpsibBa Aga ce mpenogasa W da Ce M3UCKBA Aa ce
3Hae, dyHAAMEHTaNHOTO, MO-yCTOMYMBOTO BbB BpEMETO. 3a
BCEKV NpenoaasaH Marepuan Tpsbsa ga ce Joka3sa Herosata
Oboewa nonesHoct. QueBMOHO Ce Hanara NepMaHEHTHOTO
0by4eHue, KOETO Ce Mpunara B MHOrO CTpaHu, a Uy Hac Hewwo
ce npaBu, HO, Ciopeq Hac, HegocTaTbyHo. Cuntame, ye Tpsb-
Ba [Ja ce cKroyaT JOroBopu Mexay npeanpuatusta u BY3-
OBETE 3a NepuognyHa crneaauniomMHa ksanugukaums.

Ho wom 0ByyeHuneTo Le NpoabmKasa LA XMBOT, TO HEOb-
XOAMMO M € MNaauTe Xopa [a XOAAT [0 OnpeaeneHa BbapacT
BCEKWAHEBHO U LienofHeBHO B yumnuwe? [lo kakBa Bb3pacT
Aa xogat? Kakso aa n3yyasar Tam B AafiEHUS MOMEHT?

NoruuHo e fa cv 3apagem BbNpoca: ako JOMBT OTHOBO CTa-
Ba MECTO 32 MHOrO MPOM3BOACTBEHW [OEMHOCTU, KakTO Npw
arpapHata LMBMNIN3aLms, TO He € N YMECTHO, OTHOBO TYK Aa
Ce nomy4yaBaT TEXHUYECKUTE U TEXHOMOMMYHUTE 3HaHWs? Mpu
ToBa 006pa30BaHMETO LUE Ce MOCTaBK Ha HOBAa OCHOBa Bnaro-
JapeHure Ha KOMyHUKaLMOHHaTa TexHuka. [lo Kbae Aa ce yun B
yannuwe? Le ce oTpasn nmu nuncata Ha OMPEKTEH KOHTaKT
Mexay obyyaBaH v 00yyaBaly, a CbLLO Mexay camute obyda-
BallM, BbPXy TAXHATa npodecuoHanHa M 06Lwo-
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obpasoBatenHa nogrotoska? OCBEH TOBA CMHOBETE U Ablue-
pUTE MOXE [a HE XenasiT [a NpoAbixaTt npodecusita Ha po-
putenute!?

B npogbnxeHne Ha ObAro Bpeme akagemudHuTe Auc-
unnnvHu ce obocobsiBaxa M Taka Ce M3rpaguxa efgHu OTHO-
CUTENHO 3aTBOPEHMW CTPYKTYpW. ToBa NOCTaBAT BCE MO-TECH
paMKu 3a HaydHu uacregsaHus. HoBuTe HayyHW 3HaHus ce
TBOPSAT BCE MNO-YECTO M3BLH PaMKUTE Ha AMCUMNAMHUTE, Ha
rpaHuLaTa mexay age aucumunnuiun. Tpsbea aa ce uarpaxaat
WHTEPOMCUMNNMHANHKM KypcoBe. B ToBa OTHOLIEHME KypC KaTo
“/AcTopus Ha TexHuKaTa — eBOMIOLMS Ha TEXHUYECKUTE uaen”,
v naurpan onpegenexa pons.

oTBM K ceraluHaTa obpa3oBaTesHa cucTema CreLuanieT
MPOMOPLIMOHANHO Ha HYXOWTE Ha PasnM4HUTE KNOHOBE OT
npomMuLLNeHoCTTa? Kakeu 1 KOMKO CrieLanicTyi ja ce roTeat
6y cneaBano Aa ce onpezens B 3aBUCKMOCT OT NMPOrHo3uTe 3a
pa3BUTVE Ha TEXHWUKATa 1 TexHomoruuTe. TpsiGea fa ce oTYuTa
(haKTbT, Ye KoraTo CTaBa Jyma 3a CneyuanucTyi B obnacTra Ha
HOBa TEXHWKA U TEXHOMOrMM He MOXE Ja Ce pasyuTa Ha nasa-
pa, T.e. Ha MpWUBNMYaHe Ha Kagpu upe3 no-gobpo Bb3-
HarpaxpeHue, Kakto ce NocTbnea C HekBanMuuMpaHu pa-
GOTHULM UM CbC CMELMANKUCTM MO YTBbPAEHM CNELManHoCTy.

TeHpoeHUMUTE 3a pa3BMTE HA TEXHMKATA JOCTa ICHO NOKa3-
BaT 3a Kakeu obnactu e Heobxogumo Aa ce roTBAT crne-
LManucTh 1 B KakBO Konnyecteo. OpreHTUpaHeTo Ha 0bpaso-
BaTenHuA npouec B TeXHUYEeCKUTe yqe6HV| 3aBefieHna cnopea
MPOrHO3UTE 3a Pas3BUTME HA TEXHWKATa e 3afbiKUTENHO YC-
NoBWe 3a NOArOTOBKA Ha A0BPM M TbpceHn cneynanuct. Ho
TpsibBa [a ce NOCTbNBa MHOrO BHUMATENHO. 3alloTo ako 06-
pasoBaHueTo ce basupalle Ha nporHoan oT k. TOMCOH, ye
HedhTa B 3eMHUTE Hegpa we cturHe camo o 1980 r., 6u
CrefBano OTZaBHa fa ca 3aKpUTU CrieupanHocTuTe no Npoyy-
BaHe, 40bvB 1 npepaboTka Ha HedrT.

CbobpaseHa v € NoArotoBkata Ha UHxeHepuTe ¢ Obaelya-
Ta um pabora?

CepuvosHO MpOTMBOpEYME MMA MeXy NpOU3BEXAAHUTE
kagpyn “kOHGEKUMS” M Hy)aaTa OT Kagpu 3a KOHKPETHO MeCTo.

TpsibBa v ga ce NpoM3BEXAAT CreynanucT no craHgapT?
[o kbae Tpsabea aa 6bae eaHakBOTO 06pa3oBaHMe Ha BCUYKA?
[o kbae Tpsbea fa Obae eaHakBOTO 00pa3oBaHME Ha BCUYKM
nHxeHepHn kappu? Kakeo fga obxeawa efHakBoTo 0bpa-
30BaHWE Ha UHXeHepuUTe OT JafeHO TEXHUYECKO HanpaBneHue
- MaLLMHHMW, MUHHW, CTPOUTENHW, ENEKTPO-, XMMULM, NIECOBBLAN
W T.H. U OT KO MOMEHT HaTaTbK [a 3ano4sa MHAMBMOYANHOTO
obpasoBaHue Ha cneynanucta? Kak Hai-ecbekTMBHO ga ce
opraHuaupa v npoeexaa 10?

OueBnaHO Heobxoammo e 0bLOTeopeTUYHa NOAroTOBKA Ha
BCUYKM MHXEHEpH (MHXeHep KoHdekums — Gakanaebpcka cTe-
MeH) 1 cneuyanuupaHa NoAroToBKa (MarucTbpeka CTeneH).

He moxe ga ce TBbpau OTTOBOPHO, Ye WM3y4aBaHUAT MaTe-
puan e fobpe opraHuavpaH cnopes NpeaBuKAaHOTO Mpef-
Ha3HaJeHWe Ha OTHenHWTe obpa3oBaTenHu creneHn. Wcro-
pusiTa Ha TexHuKaTa nokassa, Ye NMOHEpPHUTE 1300peTeHus ca
pesynTaT Ha OTKpUTUATa B NpuUpomHMTE Hayku. V3obpe-
TEHMATA CBbP3aHW C YCbBBLPLLEHCTBYBAHETO HA MUOHEPHUTE,
(hyHOameHTanHuTe 300peTeHUs Ce ObMkaT Ha aHanUTUYHUTE
MeToaW, 3anerHanu B TeXHuYeckuTe aucumnnvHu. [obpute
MPOEKTM ChLUO Ca pesynTaT Ha 3aabnbo4eHoTo NosHaBaHe Ha
TEXHUYECKNTE  OUCLIUNNNHNA. BucokokauecTBeHMAT MOHTaX,
A00pOTO MoaabpKaHe W ekcnnoaTayns Ha TexHukata ca pe-
3yNTaT Ha MO3HaHWSTa Ha 3aHasTumiickaTa, peLenTypHata
4acT Ha TeXHWYeckuTe aucumnnuHK. bu cneasano Toea Aa ce
Wma npegsun npu paspabotBaHe Ha y4ebHUTE nnaHoBe U
nporpami 3a TeXHULM, CNeLranucTy ¢ Buclie 0bpa3oBaHme,
Bakanaspu, MarucTpu, 4OKTOPU.

B 3aknioveHne TpsibBa ga ce otbenexw, Ye LOoKnaabT uma
3a Len Aa npeausBuka pasMuChll, a He [a [aBa pelenTa 3a
pelliaBaHe Ha npobnema kato usano. OT ka3aHoTo ce BMXAa,
ye HSKOM OT W3MCKBAHMSTA Ca AMaMeTparHo NpOTMBO-
NomnoXHW. TeXHMKaTa 1 TeXHoMoruuTe e NpoabixaT 6bp3o Aa
Cce 13MeHT, 06pa3oBaHMETO CbLo TpsbBa Aa eBontompa u aa
Obae B kpak ¢ u3nckBaHusaTa. lpenogaearenute BbB BY3 ca
T€3W, KouTo TpsibBa [a ABUKAT Tasn eBONOLMS.

ON THE PROBLEMS OF THE ENGINEER SPECIALISTS TRAINING

Gueorgui Radoulov

University of Mining & Geology “St.Ivan Rilski” - Sofia

ABSTRACT

The report is privy to contemporary problems concerning the engineer specialists training. Treated subjects are: the evolution of the
technical specialists training; problems apearing for the past decades with relation to the serious changes of the technico-
technological complex in the industry and the quick change of this complex and its concomital technical knowledge; contradictions
that the system of the engineer specialists training meets, etc. Concrete propositions are made to improve the engineer specialists

training. Different questions are put to discuss and consider.
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STIMULATING KNOWLEDGE GAINING
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ABSTRACT

The paper gives some ideas for improving traning process and especially the role of stimulanting knowledge gaining. Psychological reation of students is being observed on
the background of an illustrational situation created by the author. Special teaching approaches are being suggested bringing to more efficient studing and gaining

knowledge.

Sometimes in the course of the lecture the teacher makes the
following statement: “....and using the equation of...., it is
obvious that...”, followed by the question:” What does the
equation of...look like?” The question is followed by silence. The
lecturer is sure that the equation has been studied by the
students in former semester. Nevertheless, students behave as if
they have never heard of it! The next step of the lecturer depends
on his style and mood that very day. Some of the students would
make an attempt to remember and for instance, one of them
would say that he has heard of it. The students would be
‘threatened” by test or the lecturer would start explaining the
equation. At last they would remember that in fact they have
been studing it.

The situation described brings up some interesting problems
concerning efficient teaching and efficient knowledge obtaining.
One of our targets is to help students to obtain sound knowledge
and to help them in self- educating. They should be able to do
the following:

- towork out a plan for studing;
- to define the necessary information;
- torealize the plan for studing;

- toapply the obtained knowledge and skills.

Most of the teachers at the university have aquired these habits
and skills in the process of their scientific and research work.
Most of our students go directly to practice and their abilities for
self- education are slightly developed. We will disuss some of the
reasons bringing to that.

CONTEXT

Why don’t the students remember the formerly studied equation?
We suppose that the students have even passed a test on it. In
this case we should study some possible reasons for the
situation. The first reason is the context it which the equation has
been lectured. If it is an abstract term given without any
examples some of the students thought that it was of no
importance to be remembered. Investigations in the field of
mnemotechnics prove that a certain fact can be accepted by
long- term memory more readily in case it is connected with a
definite subject or feeling of the individ. That explains the fact
that laboratory studies and their application in theory are of great
importance to reminding them

POSSESSION

Students study an equation when they solve a problem. Usually
in technical sciences education is devided into logical chapters.
Outside the framework of these chapters the teacher can freely
choose the examples, the test questions and the teaching
methods. If he has not chosen the right approach to the students
no doubt they would have no interest to study. They simply say:”
| am studing that subject as | am obliged to do that. Otherwise, |
am not going to next course.” This kind of behavior is not popular
with the mature students who show more interest in studing
knowledge esteemed at the moment of its acception can be more
easily reminded.

STAGES OF KNOWLEDGE

Gaining new knowledge goes through three stages. First,
students prefer new knowledge in a certain area. Second,
knowledge is accepted (understood). Third after some practice
knowledge can be reproduced. These three stages are
necessary for long- term reminding of information for further use.
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INDICATION (CLASSIFICATION)

It is possible that an equation has been called “secondary” by the
former teacher and in this way the students know the equation
but not it is indication. When a man learns some term for the first
time he can usually explain it by the same indications he has
been described. After getting closer to the term he can leave
these indications and explain it in plain words. This process takes
time and experience which students do not have.

DEGREE OF MATURENESS

Students learning changes coustantly with time. When students
first enter the university the teacher is considered to be the
source of knowledge. So the teacher is an important sourse of
authority and is responsible for giving the student the right
knowledge. That is why they think that the former and the
present teacher are responsible for “ the right answer”. But they
do not see that the equation is a prove of their “bad” behaviour.
In this case teacher's question to the students is much more a
test for degree of intelligence. As mature lecturers with
professional practice we can remember simular feeling but with
the years we gained more self- confidence. We should also add
that students medium also influences on its participation in
lectures. Upper cources react in a completely different way to
teacher's questions. They answer reading to them being quite
communicative as opposed to the starting students.

Going back to the equation, how can we provoke a more positive
reation in the students? To begin with the lesson when it has
been explained for the first time. According to Knefelkamp new
knowledge is learned better when using the principle from
“practice to theory” and then again to “practice”. Knowledge is
first represented by experience. It is used as a basis of theory
and then practice is used for confirming the same theory and
using it in other areas. The first thing the student should
understand is that “he will need the suggested knowledge”. It is
important to reach that idea by himself. In this way theory helps
to explain practical activity. In fact practice outlines the structure
of theory for easier reminding.

Distinctive events also have special signifficance in remembering
knowledge. For instance, an experiment, a demonstration, a
laboratory exercise or a project requiring. Sometimes this
experience gives the connection between the new knowledge
and the old experience using analogues. The lecturer himself is
not able to produce such a distinctive event as it is in fact the
reaction of the student to a certain activity. In spite of it he may
produce an act having the qualities of distinction. Such activities
can appear simultaneously. They can also be programmed with
the aim of increasing the potential of future knowledge reminding.
These activities are interesting, to stimulate discussious amoug
students.

Research learning exceeds in all cases linear education. A
typical situation is when the lecturer explains theory to give
examples concerning its application in practice. But it is also a
fact that students usually learn the formular ignoring theory.
Sometimes technical education is considered an accumulation of

formular applied to specifical situations rather than a practice for
application of main scientific principles to new situations. It is
good that students should not solve the problem using the
principles formular but start with the principles on which it is
based. Learning by “selfknowing” is another positive factor for
remembering. It is a worldwide fact that the necessary knowledge
for an engineer has greatly increased but the time for obtaining
that knowledge is the same. So, students should get greater
control on learning process. The individual studing of students is
an activity that can be used for developing self- detedmining
learning. It helps them to obtain knowledge without the “authority”
of the teacher.

Improvement of information is another requirement in teaching.
Sometimes students become dependent by teachers’s way of
giving them the relavant information. Of course, a good textbook
is very useful but it should not limitate the students to search for
new sources of information. Textbooks model the so called linear
education. As opposed to them students should use their own
sources of information, including, consultants, journals, texts,
computer networks etc. Oral and written reproduction in
engineering education brings several problems. Studies show
that written work is an efficient exercise for intellectual
development. When using the model “preffer, learn, reproduce”
the process of oral presentation requires to reproduce a theory
and to apply it in practice. Teaching is one of the most efficient
ways of learning. If students are told to represent a subject in
classes, that will help them to learn and memorize it. Different
groups of students may be given simular tasks and the result will
be positive. That will also help them to develop their abilities and
self- confidence in making oral presentations finding new ways of
learning.

Investigations show that writing is a better exercise for
developing one’s intellect. Nevertheless, both- oral and writing
presentations are good enough. Sometimes teachers are little bit
lazy about checking up written homeworks. That takes much
time. But we can make the students do it by delegating them the
task to check up the homeworks of their colleagues. The teacher
can only correct some of the marks.

And now let us come back to the questions “What is the
equation of...?" There are several positive apporoaches the
lecturer can use. Firstly, to give a list of terms and equations at
the beginning of the semester studied by the students in former
courses with the aim of reminding. Secondary, after putting the
question the lecturer describes the equation or writes it on the
blackboard. When he next asks if the students have met it they
will feel that the teacher in only interested in their knowledge and
is not tring to offfend them or define them as “good” or “bad”
students.

It is useful to have in mind the way we can put that question to
our university colleagues. We are much more tolerant to them not
showing the element of superiority which sometimes we show to
students. The target of the teacher is to cultivate mature
behaviour in students so that they could develop abilities and
skills necessary for self- determining learning.
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PROBLEMS AND SPECIFIC TASKS IN CREATING SYSTEMS FOR EDUCATIONAL QUALITY
IN ELECTRICAL ENGINEERING SUBJECTS
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Bulgaria, Sofia 1700 Bulgaria, Sofia 1700 Bulgaria, Sofia 1700

ABSTRACT

The training process in the area of the Electrical Engineering has some specific features. Neither the electric current nor the magnetic flux
can be touched and seen directly. New materials and technologies are rapidly introduced and implemented. The students have to build
their own and specific understanding for both static and dynamic electrical phenomena.

The delivery of the theoretical material recently becomes a challenge for the lecturers. Together with the classical fundamentals they
have to introduce new discoveries which grow up in a rapid way. For the practical training in the Labs new models of modem and
sophisticated electrical equipment have also to be constantly introduced. In this paper the idea expressed by the authors is that good
quality and positive final results can be obtained only by creating teams of lecturers and research workers with good synchronization
among them concerning the philosophy and goals of the course.

The authors experience of many years has been shared in the paper, analyzing the teaching process in the field of Electrical engineering
both in MGU “St Ivan Rilski” and Technical University of Sofia.

Not only the lecture structuring is concerned but also the course project developing and the laboratory exercises organization and
conduction. It is strongly recommended to minimize the number of the students in a group to the lower possible level. The test protocols
shall also be prepared immediately in the Lab, according to the view point of the authors, while the computer modeling and simulation
shall be considered only as an additional part of the overall task.

The results of the student’s opinion inquiry are also provided and analyzed. The authors experience clearly shows that it is likely to obtain
reliable feedback information only after careful questionnaire preparation, taking into account subjective, emotional and other factors.
Example of such questionnaire is provided. Still it is not clear how to create criteria for a good quality of the teaching process and how to
compare the competence level of two or more lecturers, delivering similar lecture material even in one and the same Faculty.
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METHODS AND FORMS OF TEACHING “INFORMATION SYSTEMS” AND “COMPUTER
NETWORKS AND COMMUNICATIONS” WITH THE USE OF THE INTERNET
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ABSTRACT
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This article intends to study the problem of educational content of the subjects “Information Systems” and “Computer Networks and Communications” and particularly the
capabilities for efficient teaching of these subjects with the use of the Internet. The report draws the benefits and drawbacks of e-learning, and drafts the components used for
organizing computer based systems, needed for modernizing the education of engineers at the University of Mining and Geology “St. Ivan Rilski”. Starting from the experience
of large companies as Cisco Systems and Microsoft, the changes that should take place in education of engineer specialists are drawn, with a view to the expedient
accomplishment of the reform of higher education in the frameworks of the University of Mining and Geology “St. Ivan Rilski” and especially the matter of the mentioned earlier
subjects. The contemporary complicated requirements to the people being educated are defined on the bases of a critical assessment of the dynamically changing
technological data access and gathering by the means of the Internet infrastructure. Except that, the changed “working environment” of the educator is illustrated, which finally
leads to a change in form and content of educational units and means of assessment of the future engineer’s professional level.

During the last years information technologies and data stored in
the Internet have significantly increased their influence. The need
of information constantly grows with the development of data
storage and data transmission devices. The Global Network
revolutionized the world of computers and communications. The
Internet became a mechanism not only for worldwide distribution of
information, but a means of interaction between people and
improvement of methods for distribution of knowledge and
education.

E-Learning has a proven future, and will continue to develop and
gain greater and greater significance in the field of higher
education, and in particular for the methods of teaching in the
University of Mining and Geology “St. Ivan Rilski”. E-Learning is
particularly adequate for instructing Geographic information
systems and Systems for Computer aided design (CAD Systems).
E-Learning turns to be a substantial appliance for mastering
contemporary business knowledge, demanded by modern life -
M.Maxgpakos u ap. (1996).

A Cisco Systems (2001) statement says: "E-Learning provides
faster learning at reduced costs, increased access to learning, and
clear accountability for all participants in the learning process. In
today's fast-paced culture, organizations that implement E-
Learning provide their work force with the ability to turn change into
an advantage."

E-Learning is utilizing the power of the Internet to enable
learning at anytime, anywhere. Its main purpose is to considerably
reduce the time people need to learn by providing specialized up to
date information. This allows workers to stay competent in their
jobs without the need to undertake time consuming and expensive

courses. The E-Learning environment generally consists of the
following components:

o Virtual events taking place in virtual classrooms or
lecture halls;

0 Self-paced education delivered over the Internet;

0 Collaboration in the form of learning groups, chat rooms,
or discussion groups.

o Competency road maps supplying a custom learning
plan based on personal goals and profession of the
student;

0 Assessments for primary placement.

E-Learning can take many shapes for example: newsgroups,
conferences, usage of electronic books (E-Books) and other
electronically based devices.

E-Learning Organization Systems
Recent technological improvements and their  wide
implementation have made e-Learning a distinct reality. Currently
there are two main delivery technologies, which are used for E-
Learning:
0 Scheduled delivery platforms;
0 On-demand delivery platforms.

Platforms with scheduled delivery are restricted by time
requirements. This category includes appliances such as remote
laboratories, videos broadcast over a network, and virtual
classrooms. These electronic learning methods are based on the
simulation approach. The classroom becomes a simulation of a
real classroom on the Internet, with interaction between instructors
and students. This makes the user feel part of a group, being an
online user as opposed to a real life one. This is likely to raise the
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motivation of students for the course and proposes help when the
student has difficulties.

On-Demand delivery systems enhance these characteristics by
providing twenty-four hours educational material for the student,
seven days a week, making this way of delivery more flexible than
the former.

The following table compares the benefits of online learning and
traditional classroom methods:

Table 1. Comparison of e-learning to traditional education

Traditional  |E-Learning
education
Relative cost High Low
Access Limited Continuous
Quality Variable Constant
Result assessment Difficult Automatic
Retaining of information | Variable High

The size of the market

It seems that leading experts are in disagreement on predicting
how large the e-learning market will become. For example the
International Data Corporation (IDC) predicts by the year 2003
corporate e-learmning will reach a three-fold growth from 1999. A
further leading expert Merrill Lynch (2001) predicts $4 billion in
1999, which will continue to increase at 40% annually — Sage
Learning (2001). Data given by the expert Piper Jaffray (1999)
claim $46 billion by 2005 with a 50% to 85% annual growth.
Despite the tangible figures of these predictions what is ringing, is
that e-learning will turn into the next main application for the
Internet. Even with these predictions of rapid growth e-learning is
still a new-appearing technology.

Advantages and Disadvantages of e-Learning

The significant progress towards e-learning is undoubtedly
motivated by the numerous benefits it offers. Nevertheless
computers will never completely eliminate human educators or
other forms of instruction. That is way it is important to understand
exactly what are e-learing advantages.

Unique Features to e-Learning: Some of the unique features of
e-learning are effective training of a globally distributed audience
and reduced publishing and distribution expenses. Another
benefits of e-learning are individualized instruction, which cannot
be provided by print media, and courses led by teachers give up
ungainly and at high cost. E-learning can answer to specific needs.
In addition, synchronous e-learning is self-paced. Advanced
students may speed up through or bypass the course material that
is redundant while novices could slow their own headway until they
fully comprehend the content, and then go on.

In this way, e-learning is suitable for a maximum number of
students with a large span of learning styles and needs.

Advantages of e-Learning to the Educator and Organization:
Some of the most considerable advantages to the educator and
organization, applying e-leamning, are:

o Cut of overall cost is the most significant factor in
adopting e-learning. The exclusion of costs associated
with teachers’ salaries, expenses for room rentals and
students travel, accommodations, and dishes are directly
appraisable. The decrease of time spent by employees

away from the work place might become the most
valuable advantage.

o Reduction of learning time with an average of 40 to 60
percent, as found by Brandon Hall (1997).

o Self-paced e-leaning provides consistent delivery of
content.

o Communication and capture of expert knowledge is
possible with good e-learning and knowledge
management systems.

o Issue of completion proofs and certification are essential
elements of educational initiatives. With the means e-
learning they can be automated.

Advantages to the Student: Along with just mentioned
advantages to students, certain benefits of e-learing include:

o On-demand accessibility that enables learners to
complete education process conveniently at off-hours or from their
home.

o Self-pacing of education practice for slow or quick
learning students reduces stress and raise satisfaction.

o Interactivity engages learners, pushing them with ease
through training.

Disadvantages of e-Learning: E-Leaming, however, does have
drawbacks.

o Due to development costs there is required a larger up-
front investment. Budgets and cash flows will need to be
negotiated.

o Technology issues of considerable significance include
whether the existing technology infrastructure can realize
the training goals, whether additional technological
expenditures can be justified, and if compatibility of all
software and hardware can be attained.

Some cases, in which e-learning may not surpass over other
training are:

o Technology problems of the learners usually
unavailability of required technologies and technophobia.
o Lessened cultural and social interaction can be a
drawback. The impersonality, suppression of association
of communication mechanisms such as the inability to
convey the body language and exclusion of peer-to-peer

learning.

E-Learning under the conditions of world economics
globalization

Modern trends of e-learning are connected with a higher and
higher need for immediately applicable training in production under
the terms of globalization of world economy.

There are three attractive tendencies happening in the United
States of America related to education and the Internet:
o “Anytime, Any Place” Education.
o  Competency-based Education.
o Life Long Learning.

“Anytime, Any Place” Education: It aims the notion that, by
using advanced mechanisms of distance learning, a student or an
engineer anywhere and anytime could access learning courses.
This would be most convenient in costumers’ point of view.
However, the complexity of higher education has altered this
definition to offer courses in a more structured manner.
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The building strategy for “any time, anywhere” educational
programs seems quite simple:

o Create a high quality “any time, anywhere” educational
program for teaching engineers and residential students
of engineering.

o Allow the students to be original in their programs of
study to secure the educational freedom needed for job
improvement yet keep the educational framework
required for institutional reputation and accreditation.

Competency-based Education: In the United States of America
CBE is an approach defined for the first time by industry.
According to industrial principles if we can describe the process,
then we should be able to predict the outcome if we are given the
input. CBE has a similar philosophy. We must be capable of
measuring the results and to do so we must put the frameworks of
the learning process. However, the academic problem is a bit more
complicated — because we have extremely variable input stream of
new-coming students.

Structuring knowledge around major principles and concepts
assists learning. A learner's preceding knowledge is the starting
point for efficient learning. At the same time students self-
monitoring of learning or so-called "meta-cognition" are important
for gaining proficiency.

So learning is a fundamental concept. Certain industrial
principles could be applied to the education process:
o The system must be developed on the basis of product
concept.
o The “Voice of the Customer’” must define the initial
conditions.
o The results desired by customers must be measurable.

Adopting these principles it becomes clear that one should apply
a systems approach in the way education is conducted.

Life Long Learning: In order to create a job competency
mechanism, one could try to develop a model structure applicable
for any firm interested in the knowledge provision chain. This
model may be used to help answer certain questions like the
following:

o How could a company lead training and education
execution, both for the individual and the company? Can
in be realized through classes and certificate programs?

o What are the means for measuring the training and
education process that lead to real results assessable by
business needs?

o Having limited set of knowledge workers, how should a
firm model its multiple teams?

Given the limitations of scarce knowledge workers available,
dynamic team demands based on dynamically changing product
and process timing, and available resources at any company, one
could propose to create a competency-based education system.
The purpose of such education system is to ensure application of
the right training methods of the personnel.

Integrating the Three Approaches into One Model: It is clear
that the three notions of education must be bound into a
homogeneous training and education strategy. Such system will
evolve as companies show more confidence in the academic
institutions and when the letter learn how to “listen” better.

The reading of subjects that include content based on
“Information ~ Systems” and  “Computer Networks and
Communications”, occupies larger space in educational programs
on “Informatics” of different subjects in the University of Mining and
Geology. The need for this matter considerably grows with the
introduction of Master of Science degree. Estimating the world
experience in this field and the presence of resources for using the
Internet and multimedia instruments, it is natural to make attempts
to realize educational appliances, created with modern
technologies and oriented to the usage of the instruments of the
modern information technologies. Using a suitable “search engine”
the interested user may come across numerous instruction
courses on a certain subject. This applies to the topics of
‘Information  Systems” and  “Computer  Networks  and
Communications” as well. Similar courses are uncomfortable with
the fact that they are composed on a foreign language bases and
with a specific base idea, put in educational plan. Despite these
disadvantages similar courses are useful examples, containing a
great number of instructive techniques in respect of methods and
forms of education. The major thing that all of them “carry” is the
capability for individualized education on a material created by the
principle of the hyper - text structures.

The experience of giant companies in the area of computer
networks and e-learning is extremely valuable. The analysis of
methods for instruction in “Computer Networks” created by “Cisco
Networking Academy” appears to be beneficial. The program for
network education of Cisco (Cisco Networking Academy Program -
CNAP) modifies the way the people are accustomed to learn. The
Cisco Networking Academy Program is a thorough program for
electronic education, which delivers skills in working with the
Internet that are important in the conditions of global economy. The
networking academy program provides web-based materials,
online-testing, close look to the process of education of students,
laboratory practice, exercise with an instructor and a preparation
for certification with respect to the industrial standards. Cisco
business partners, governments, and public organizations form an
ecosystem, which delivers a number of services and a necessary
support in order to develop the working force of tomorrow.

On the other hand the specialization and application of e-learning
methods in the filed of information systems and the conditions of
UMG “St. Ivan Rilski” are concentrated around the Geographical
Information Systems. The methodology for development of
educational appliances and programs on the subject “Information
Systems” should be oriented to the field of Geographic Information
Systems as a modern, topical and more and more establishing
sphere of application of information Systems - M.Maxgpakos v ap.
(1996)

Gathering and managing of spatial information is with no doubt a
hard task. It has been carried out for hundreds of years, but
without the help of computers and information systems. It was
only+ during the last two or three decades the computerized
systems have made these tasks easier to fulfill.

It can be said that the first geographic map, drawn on the walls of
Egyptian pharaohs’ tombs, in fact is the first geographic system.
The modern term for a geographic information system (GIS)
represents a computerized system with geographic or spatial
nature. Administration needs spatial information for taking
multitude of decisions for its routine activities. Scientists,
geographers, archeologists etc., collect and analyze spatial data.
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In that manner all traditional goals, which grounded the
development of geographical information systems, may become
bases for understanding the term GIS.

Wireless Learning - Mobile Learning - M-Learning: Nowadays
the term m-learning acquired serious currency in describing
wireless-based learning strategies.

Mobile hardware turns to be the defining unit of mobile learning,
as it is the point where mobile e-learning and computing interact to
create an anytime, anywhere learning experience. The advance in
handheld technology has enhanced m-learning devices just on
time to meet the necessity for more fund-effective training options.

Modern hardware includes a keyboard, comparatively large
screen, digital camera, and MP3 player and all in one device with
the size of the man palm. M-Leamning software enables the
conversion of a PocketPC into a flexible presentation tool. Content
for m-learing is most applicable to specific content areas like
language skills. The WAP technology is best suited to discrete
elements of e-learning such as tips, feedback, reference, browsing
course material, reminders, links to WAP sites, and course
registration.

Third generation cellular networks (3G) come to be a suitable
technology for many m-learning goals. WCDMA (Wideband Code
Division Multiple Access) is the radio access technology selected
by ETSI (European Telecommunications Standard Institute) in
January 1998 for wide-band radio access that supports third-
generation multimedia services.

Optimized to give top-speed multimedia services such as voice,
access to the Internet and video conferencing, the technology
provides access speeds up to 2 Mbits/s in local area, i.e., in hot
spots, and 384 Kbits/s in the wide area access guaranteeing full
mobility. UMTS (Universal Mobile Telecommunication System) is
the standard for supplying 3G services being created under the
auspices of ETSI. There are of course still open questions
concerning 3G. The limited frequencies set for UMTS may not be
enough to hold the large bandwidth demanded by multimedia.
Fortunately, there are other technologies such as Bluetooth with
equal abilities that can cover a number of wideband multimedia
services.
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ABSTRACT

There is an important aim that stands before the university today - to train creative, think for themselves specialists, capable to apply science approach to solve
specific problems. The lecture as a basic form of teaching in university has to ensure students enough information about science theories. The abilities for the
independence of judgment, creative approach and for solving problems have to be formed during the exercises and practical studies.

Itis necessary to discriminate between terms exercise and problem from scientific point of view.

The article considers in a few words the problem in terms of psychology, physic and mathematic didactics; four methods for solving physical problems — method of
solving qualitative, quantitative, graph and experimental problems; some classifications of physic problems by Bulgarian and foreign methodologists are represent.

It was devoted space to the analytic-synthetic method, used for physic problems solving.

Different understandings about general algorithmic instructions for physic problems solving are represent.

There is an important aim that stands before the university The problem is the situation that determines the action of
today — to train creative, think for themselves specialists, some solving system.
capable to apply science approach to solve specific problems.

The lecture as a basic form of teaching in university has to

ensure students enough information about science theories. User
The abilities for the independence of judgment, creative
approach and for solving problems have to be formed during
the exercises and practical studies. The exercises are
important because they give students an opportunity to give a
new meaning to practical applicability of theoretical matter, to

\ 4

Motive

\ 4
\ 4

find out dependences and to give proof of interrelations, to

Result Purpose

learn and to apply theoretical knowledge, to develop abilities
for solving problems and to reach valid solutions from a
scientific point of view.

It is necessary to discriminate between conception for Subject
“exercise” and for “problem” from scientific point of view. The Means

major purpose of exercises is to build up abilities for making
some operations, leading to solution of a particular problem.
Though the problem cannot be considered as a sum of some
exercises that take place in its solution. Each problem by
contrast with exercise demands to set and choose (basing on
the analysis) what operations in what succession have to be
made for the problems solution. Each operation characterizes Figurel

with following components: 1) purpose that represents the

requirement to the condition of the problems subject, after its

solving; 2) subject that transforms during the operation; 3) THE CONCEPTION FOR “PROBLEM” FROM
motive — the solving of the problem is subordinated to the PSYCHOLOGICAL, MATHEMATICAL AND PHYSICAL
motive; 4) method that realizes the operation. POINT OF VEIW

A

A

Method

According to Belich attributive analysis the scheme Some definitions of the conception for “problem” exist from
expression is such as shown on fig.1. psychological point of view. A.N. Leontiev (1972) determines
the problem as “a situation, which expects form the subject to

do some action”. P.Ya. Galperin (1958) determines the
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problem as “a situation, which expects from the subject to
operate and find an unknown quantity utilizing his connections
with the other known quantities”. G.S.Kostiuk (1968) extends
the problem definition adding “in the conditions, in which the
subject do not know the algorithm how to do this action”. The
conception “action” is in the middle of the problem definitions:
the first one is the general rule, the second one is concretized
for the education and science activities, and the third one is
for the didactic problem situations.

V.M. Bradis, J.M. Koliagin and A.A.Stoliar (Galanow 1992)
propose some definitions for the “problem” from mathematical
point of view:

e The “problem” is every mathematical question, which
answer expects more than simple reproduction of only
one result, theorem or definition of the educated course.

e  Every mathematical problem is composed from the origin
conditions and the searched result, which determines the
actions to perceive the aim of the problem. Some
mathematical problems solution suppose that the known
and unknown quantities are connected with some
functional dependence.

e The mathematical problem is equal to a problem
formulated with mathematical terminology. The problems,
which are deposited in the practice, techniques and the
science have concrete solutions, if they are described
mathematically with some mathematical theory.

No only one definition about the “physical problem” exists.
M. Kiuldjieva (1997) determines “the physical problem” as “a
relatively closed problem, which may be solved by logic
conclusions, mathematical operations and experiment based
on the laws and the methods in the physics. P. Galanov
(1992) determines the “physical problem” as “a whole complex
of facts, conceptions and opinions, which describes some
physical situation (with one or few physical phenomena),
where some characteristics or connections between the
quantities, the origins of the process and his consequences
are searched. V. Orekhov and A. Usova (1977) consider the
problems only as “the material for the exercises, which
demanding of the application of physical conformities for the
concrete conditions”.

Every physical problem is concerned to determined physical
process or phenomena and search an unknown physical
quantity or law. The ability to solve the problems is an
important criterion for the best results during education. The
systematic solving of the physical problems and the precise
experiments provide to high educational effect. The basic aim
of education is to use the problem solving for more
fundamental understanding of the physical laws and make a
science decisions in some practical situations. The solving of
problems is a method for mental development, quick wits and
self-dependence of the students. It helps to overcome the
formality of education.

The Bulgarian students in the schools do not obtain a good
training to solve the physical problems. There are many
causes for this situation which exert influence on its physical
preparation for the university. The lecturers in physics
establish inability for self-solving the physical problems, a
shortage of interest, systematization and consistency when

the students works on the physical problems. The basic
problem in the university is the same — the physical problems
are transferred after the theoretical considerations and they
occupy a short time during the education.

To solve this problem of education the teacher must know
the different kinds of physical problems and can determine the
place of the every problem in the education system. To put a
problem in unsuitable time disturbs the education process and
it do not help to learn the physics. A generally accepted
classification of the physical problems do not exist in the
didactic literature. P. Galanov (1992) indicates six signs which
give a possibility to group the physical problems — according
to the mode of solution, according to the necessity of
theoretical knowledge, according to the kind of the facts and
the phenomena, included in the physical picture of the
problem and depended on the unknown quantity, according to
the formulation of the initial condition and solution and
according to the number of the physical law taking into
account in the problem solution. The physical problems are
quantitative or qualitative according to the methods of their
solution. The physical problems are from the kinematics,
dynamics, thermodynamics, electricity, optics and combined
taking into account the theoretical knowledge. To solve the
problems the student must have the knowledge from the
different parts of the physics. The facts and the phenomena
included in the physical picture of the problem are separated
in two big groups — scientific (abstract and concrete) group
and the other group which conclude the historic, polytechnic,
home and entertained physical problems. The character of
unknown quantity determine a few kind of problems — with
whole condition and with incomplete condition; the quantitative
problems for determination of the numerical value of the
unknown quantities and constants; the problems to finding the
functional connections between the physical quantities; the
algorithmic problems which might be formulated and etc.
Taking into account the character of the condition and solution
formulation there are text problems, graph problems, picture
problems, table problems, experimental problems, and etc.

S. Nitzolova and P. Targov (1977) and M. Kiuldjieva (1997)
propose some different classification for the physical
problems. This classification is relatively comfortable for

didactic aims:
Abstract
Content < Concrete
Didactic Training
oUTp0S6 < Controlling
Creative
Qualitative
Modg of Quantitative
solution Graph
Experimental

Figure2. Physical problems according to their basic indications
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It is necessary to note that this classification based on three
indications is very relatively, because some problems may be
connected with the different groups. In the physical education
we frequently use the tasks named quantitative, qualitative,
graphic and experimental problems.

The qualitative problems are known as logic problems,
problems for quick wits, oral problems-questions, entertained
physical problems and etc. The common character for this
kind of problems is its solution which do not use the
mathematical means.Their correct solution demands on a
precision using the physical knowledge for the phenomena
and laws to build the physical conclusions.

The qualitative physical problems are known as calculation
problems. They are used very often in the education. Their
solution is not possible without mathematical formulae. The
role of mathematics in the other sciences is described from
Leonardo da Vinci: “No science reliability in the things where
there are not any mathematical applications and which are not
connected with mathematics.” According to N. Lobachevska
“The mathematics is the language for whole accurate
sciences”. A matter in fact is that the physics uses the
mathematics as science and education, but it exists the other
moment according to Einstein: “Where the mathematics takes
possession of the relative theory, | stop to understand it.” The
conclusion that may by extracted is that the solving of
qualitative physical problems require abilities for mathematical
actions with physical quantities. These abilities are oriented to
more deeply enter into a physical problem, functional
dependencies and into the physical phenomena and
processes.

The functional dependencies between the quantities
characterizing the physical phenomena and processes may
be expressed with graphs. This presentation gives a clearness
of the dependence and it develops the imagination and the
logic thinking of the students. They acquire a mastery to draw
graphs for different functional dependencies and they can
uncover the unknown dependencies taking into account their
graphs. The graphical problems are:

o Problems with a initial deposited graph — analyzing the
graph the students obtain the initial data to solve the
problem;

e Problems with a graph for physical process used in the
concrete stage of the solution;

e Problems with the graphical view translated from one
coordinate system to the other. This kind of problems is
very important for the students in technical universities.

The experimental problems are a part of physical problem
system and a part of education physical experiment. Its
important role is due to the fact that they reveal the physics as
experimental science. To solve the problem the students do
obligatory physical experiment. Even the qualitative
experimental problems, where the solution wants to expect
some physical phenomena or process, the correctness of the
expected result is controlled by experiment.

For the place of real experiment and its role in the solution
of the experimental problem Dr. lvanov (1988) proposes the
following classification:

e Problems which require to measure some physical
quantities in advance;

e Problems where the experiment is described in the initial
condition and his result must be foreseen;

e Problems where the connections between the physical
quantities must be established by the real experiment;

e Problems where the experimental devices exist but the
experimental procedures are not described;

e Problems that solve practical situations.

The experimental problems must be used for physics
education in the high schools and they can stimulate the
creative abilities of the student, their own activity and research
interest.

The methods that were used in many European countries
(UdSSR, Poland, Germany, Bulgaria) indicate the expedience
of algorithmic approach for the solving of physical problems
(S. Nitzolova, P. Targov 1977, A. Manolov 1972). The
educational practice shows that the students cannot solve
problems although they know the physical theory. The reason
is that the students have not the practice to analyze the
problem condition and they cannot use the data in the
condition.

In the mathematics algorithm is every system of calculation,
which are realized by following strong rules leading to the
solution of the problem. The algorithmic approach prescribes
the operations that might give the final result in strict
sequence (A. Manolov 1972). Every algorithm might be
determined clearly and exactly. It might be applicable at
different variations of the initial conditions and to bring to the
ultimate aim. The effect of the application of algorithm depend
on the average quantity of the operations, on the time of every
operation and on the time between two consecutive operation.

L.N. Landa describes the “educating algorithm” as a rule to
conduct the didactic process where the content and the aim of
education are determined exactly. In this rule the activity of
the teacher and the students is segmented in consecutive
operations and the actions of the student answering to the
teacher questions are determined exactly (Manolov 1972).

The differences between the mathematical concept of
algorithm and the educational algorithm conduct to new
concept “algorithmic instructions”. To solving physical
problems the algorithmic instructions might include clear and
exact rules applicable for many problems. S. Nitzolova and P.
Targov (1977), A. Manolov (1972) proposes two kinds of
algorithm applied in the education for physical problem
solving: a general algorithm for every kind of problems and the
separate algorithms for the different kinds of problems. The
general algorithm contents:

Writing or reading the initial condition of the problem;

2. Analyze the condition for initial orientation;

3. Analyze the physical “picture” for initial orientation in the
problem.

Short recording of the condition;

Full analysis of physical “picture” of the problem;
Obtaining the general solution;

Verifying the general solution;

Choosing the units of the physical quantities;

N O
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9. Calculating the quantities in the result.
10. Evaluating the data in the result.

Koerner and Kissling (1987) propose the general algorithm
with five steps:

1. Analyze of the condition and making the problem clear;
2. Making the quantitative description of the problem
situation and make up an equation system which has a
solution;
Obtaining the general solution of the problem;
Calculating the quantities;
5. Discussing the obtained result if it corresponds to the

initial condition.

> w

Other variation of the general algorithmic instructions
applicable in every part
of physics is proposed from I. Staneva and K. Yanakieva. It
concludes eight stages:

Formulation of Connecting the
the problem formulae
A
v Writing other laws
Acquainting with with unknown
the initial quantities
conditions
A
v If there are
additions
Writing the
condition with
letters and Comparing the

figures in column initial conditions

A 4

with the solution
\ 4
Transforming the If there are
dimensions not additions
\ 4
v Checking-up the
solution with
Sketch dimensions
\ 4 \ 4
Writing the law Replacing with
with the figures and
unknown calculating
quantity
\ 4
Y < Estimating the
Writing the h result g

general solution

Figure 3. Technology for solving every physical problem
(I. Staneva and K. Yanakieva)

Every kind of physical problem has own method for solving.
The qualitative problems are frequently in use and they can be
solved using the general algorithmic instruction.

The solving of qualitative problems passes through the

following steps:

1. Acquainting with the problem formulation: careful
reading of the text; showing up the known from the
unknown; discriminating between the basing and
secondary assumption.

2. Giving a meaning to the aim of the problem.

3. Making a plane for solving using analytic or synthetic
method. Graphical and experimental methods are able
too.

4. Verifying the solution: to make experiment or discovered
other variant for solving, compare with practice, and etc.

There are some difficulties to give general algorithmic
instructions for solving experimental problems, because the
place of the experiment is not accurately regulated in the
process of solving. The methods for solving experimental
problems are developed in the methodical literature,
nevertheless it is able to draw a general conclusions that most
of the experimental problems can be formulated in such way
that during the solving we primary make assumptions then
solve theoretically and third the conclusions are drawn from
experiment.

The algorithmic instructions apply generally during the
course in physics in school, where standard problems are
solving. The students in the universities have to direct their
efforts to the creative problems. It is often unable to make
algorithms in detail for this kind of problem. According to Fuler
(1987) one problem is creative when it solves with more then
one law. Each creative problem has own method for solving,
but it is able to give some general methodical directions.
These directions partially coincide with the described ones.
This is understandable, because each physical problem refers
to certain physical process and during it's solving unknown
physical quantity or law is found. The necessity of general
algorithmic instructions is dictated by the fact that no
instructions in the specific literature concerning physical
problems exist. In most cases there are problem’s
formulations and final solutions in the books. These books can
be used only if students have understood the usefulness of
the algorithmic instructions in complicated situations; they
have built up skills for correct application of these algorithms
with aim to get searched results and abilities for making
decisions. The instructions used in a concrete physical
situation demands consideration, valuation and to make many
decisions. The last one consists in: choosing algorithm, in how
much details the instructions could be, in what order of steps
and how to apply each step into the concrete situation.

It is necessary to develop the universal general algorithm
that could not be applied mechanically without any controlling
and evaluating operations. An algorithm that gives abilities to
choose a method for solving a problem is represented as a
scheme (fig.4). It is more general then other ones that have
been described.
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ABSTRACT

It is essential to define the process of teaching as completely different from the process of studying, i.e. the latter narrows the meaning of the teaching process by
making it equal only to the work of the student.

The basic importance of the experiment in teaching Physics originates from the specifics of the subject itself. There are two methods of learning in Physics- theoretical
and the other is based on experiments- unity and cooperating. That's why the usage of experiments in the teaching process is related to the role of experimenting in
the Physics as science and its specific functions that experiments could have in the process of learning.

Laboratory practice in Physics at University as a form of teaching is a way of expression, structure, and organization, clarifying and stabilizing the content of the
process of teaching.

Here we discuss the physics experiment from a methodological point of view .

We answer the question:” Why the practices are so important?

Different ways of carrying laboratory practices in Physics are given, depending on the type of university; we've included The University of Mining and Geology “St.lvan
Rilski”. Problems, related to organization and schedule are also discussed. Some answers for these problems have been proposed and | believe they will contribute to
improvement in the efficiency of teaching Physics. Efficiency requires ability to study of the origin of problems and their solving through experiments, as well as
establishment of long-lasting capability of critical estimation of different situations in the surrounding world and adopting of ways for optimizing of processes that exist
in this world.

teaching, as well as clarifying term logical difficulties, many
teachers and pedagogues (Petrov,1994) accept a new
definition of the forms of teaching. They think that the
organizational forms of teaching should be discussed as a
relatively independent element that includes purpose, content,
methods, mediums, number of students, place of teaching,
time, circumstances, and so on, as well as the connection
among all these parts.

In the didactical literature a lot of, sometimes confusing
definitions of the meaning of teaching can be observed. This
fact is somehow understandable, i.e. teaching, according to
M.Schiro (Andreev, 1996) has many dimensions, and that's
why it is discussed as: internal part of the subject, a function
of this subject, way of didactical teaching, medium between
the content of the subject and the student, and academic
discipline. As a whole teaching can be described as relatively
independent unity between teaching and students’ work,
called studying. That's why the process of teaching is different
than the process of studying, i.e. the latter narrows the
meaning of the teaching process by making it equal only to
the work of the student.

Laboratory practice in Physics at University could be
described as an organizational form for practical teaching. It,
according to I.M.Cheredov (1988), is a form of organization,
which requires all the elements of the system to be in a
particular order and place, and in the same time establishes

The process of teaching is a process of cooperating connection among these elements (parts) of the whole
between the teacher and the student, during which (subject) and their functions and cooperativeness.
knowledge, skills, habits and competence are obtained. The
correct organization could be of basic importance to making it
more efficient. We describe “organization” as a way of
combining parts in unity, so the organizational types of
teaching are extremely important.

Physics practice has first been established in Universities,
and after that in High Schools (Kiuldzhieva, 1997). It is part of
the system of Physics experimenting, which also includes:
demonstrations, experiments and laboratory practice.

The basic importance of the experiment in teaching Physics
originates from the specifics of the subject itself. There are
two methods of learning in Physics- theoretical and the other
is based on experiments- unity and cooperating. That's why
using physic experiments in the process of teaching is related
to the importance of experimenting for the subject itself and to
its specific functions.

The organizational forms of teaching are an important
didactical category, because they give the teaching process
structure and content. However, didactical and teaching
publications do not give a commonly accepted definition. The
word “form” originates from the Greek “formal”, which means
structure.  According to Spored Pl. Radev (1996),
organizational form of teaching is “ a way of expressing,
structure, organizing and stabilizing the teaching process. The words of D.l.Mendeleev that science exists where there
Given the fact that we have to make different between the two is measurement, are incredibly famous (Bespalko, 1982 i
basic didactical categories- forms of teaching and methods of
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Agapov, 1982). Measuring is the basic of experimenting.
Without them it is impossible to study different processes or in
another word- there is no Physics without experiments. The
words of St. Lafchiev (1896), said almost 100 years ago
support that.” According to pedagogic, Physics as a science
should be taught through experiments, carried right in front of
the students, and the lesson itself should start with the
experiment. The experiment should be simple, it should show
only the processes one wants to discuss. The experiment
should be performed with the greatest punctuality and clarity,
so the student can understand the difference between the
cause and the result and the connection between them. When
the students get the point of the experiment, the physic law
should be discussed.” These words describe demonstrations,
which are important not only in high schools, but even later in
the studying process- Universities. The material from the
seminars should be completely and thoroughly understood
and the students should be informed, so all this information
can be transformed into knowledge and competence of the
graduate student.

The practical seminars are also extremely important,
because they contribute to the process of students becoming
skillful and intelligent scientists, who are capable of using
scientific approach towards solving of different situations
independently.

V. P. Bespalko ( 1982) suggests that we should reconsider
the basic idea of the personality of the professional —
“‘accumulator of information” We should adopt a
contemporary point of view: the professional is a “provider of
the correct and useful information”, i.e he is the person who is
able to collect, organize and use the information in his work.
Such skills could be obtained in every form of education,
besides lection.

One of the most frightful experiences of first year students (
Giurova i dr., 1997 ) is offered by department of Physics,
where teaching is maintained mainly by practical experiments.

In some American Universities, as well as in Bulgaria,
influenced by the former Soviet Union, the basic purpose of
the laboratory practices is:” to help students understand the
material by practicing” ( Lazarov, 1995). However, there is a
big group of western scientists that does not accept that main
purpose, basically because of the lack of time and money.
That is adopted by some of our famous lectors ( Lazarov,
1995), who stand for independence of the physics practical
experiments, i.e. practice should independent from the
lections. Undoubtedly this contemporary theory could bring
engineers, type 'r'(according to the modern concepts of
engineering profession and education, regarding the functions
in practice)- participants in research projects, innovative
laboratories and departments, i.e. research engineers. It is
well known that the students in western countries are allowed
to work in modern laboratories. They are provided with
apparatuses allowing research in corresponding fields of
modern Physics. The tendency last 2 decades is more and
more computers to be used for studying the data, statistical
analysis, i.e showing the results- Computational Physics. This
kind of Physics allows the usage of modern computer and
forecasting methods, which can be done without real
experiment, and are based on theory. Theory explains the
problems and gives formulas, which can be used for

forecasting the outcome of every experiment. An example of
such formula is the equation of Shr*odinger.

Most Technical Universities experimenting related to a
research problem that meets the requirements of nowadays is
difficult, because of the old technical base and decreased
number of lections for the engineers, according to the latest
requirements of The Educational Ministry.

A possible way of solving this problem is proposed by
Lazarov ( 1995). Another approach that can be used is
Computation Physics, which allows experimenting with
multiple variables, in order to optimize the theory for a given
experiment. The experience of many researchers has proved
that the quantity results give new ideas.

According to doc. d-r Lilkov i doc. d-r Dzherahov’s proposal,
the department of Ph7ysics is to offer the students
computerized class in Physics.

The tradition in most Technical Universities is to make a
cycle of three or more laboratory practices with the same
thematic. For example the students at The University if Mining
and Geology will have the following cycle of laboratory
practices in unit “Mechanics”:

Practice#1: Defining the module of linear deformation as a
result of stretching

Practice#2: Defining the module of degree deformation

Practice#3: Experimenting with the laws of circling movement
with the help of mOberbeck’s pendulu

Practice#4: Definition of the momentum of an object with
random shape, using the help of torsion pendulum

Academic time should support the particular practice tasks
so students are introduced to the laboratory material. As
general the academic time should: clarify the problems set by
the laboratory practice; instruct students about safety and fire
danger when working in the laboratories of department of
Physics; requirements that students should fulfill when
preparing their papers and protocols; facts about
measurements and few little experiments striking on the
mathematics of the research results and the way they should
be conveyed; discussing the measurement apparatus and
how it influences the results.

Students need to have obtained specific minimum of
knowledge from high school about Physics laws and terms,
elementary  mathematics  (algebra, geometry  and
trigonometry), as well as capability of punctually processing
the practice, finding mistakes, correcting them (because the
final purpose of a measurement is obtaining true value of the
measured variable), and preparing protocols, in order to
successfully participate in laboratory practice.

This minimum knowledge would also make it easier for
students to meet basic requirements, solve problems in
Physics practice, which is related to the fact that Physics is
science based on experiments, and practice is an essential
part of the studying process.
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Basic purposes of laboratory practice in Physics are:

1. Opportunity for the students to observe basic
Physics experiments, which allows students to
obtain an important skill —Intuition for Physics (ability
to think abstractly)

2. Showing students basic measurement apparatus
(equipment and measurements that are used in
experiments). Knowledge of the mechanics of
equipment, principle of work and what can be
obtained, is a necessary part of studying process.
The character and complexity of the equipment are
related to the method, used to convey the
experiment, as well as to the dimensions of the
measured variable.

3. Teaching different methods of ordering the
measurements and techniques of experiments.
Ability to choose among different tools is necessary,
so the experiment could be conveyed with
punctuality, the mistakes could be measured and
the final result could lead to right conclusions.

Regular practice will help proving the assumption that
Physics is punctual science. This is necessary because many
students do not think so. To some extent they are right,
because in many cases the results are not absolutely correct.
Particular attention should be paid to evaluating the
systematic mistakes in all units and to the necessity of
thorough analysis of the conditions under which the
experiment is conveyed.

The difficulties with solving Physics problems originate from
inadequate knowledge of students from high school. A survey
conveyed by the Department of Physics at Technical
University-Sofia in the beginning of school years 1996-1997
and 1997-1998, shows that 80% of students in their first year
in university are not prepared and do not know the basics of
Physics. According to lectors S. Nikolov and St. Nicolov at
Technical University-Sofia (2001) this fact is due not only to
the system of high school but also to the criteria of accepting
students to university. The lectors have the following
propositions:1) exam in Physics, analogical to this in Math- the
applicants has the right to choose between the two exams or
they take both of then, and they can choose to have the better
grade;2) exam in Physics for those students who had less
than 300 classes in Physics in high school

That's how time at university will not be used for catching up
with missed material in high school and using the knowledge
of the student he/she will be introduced to the university
classes and laboratory practices in particular.

As far as Laboratory practice, an answer to the problem is
proposed by teachers in Physics at “Angel Kynchev”
University in Ruse (Angelova, 1995). After unsuccessful
practices in cycles during 1990 - 91, 1991 - 92 and 1992 - 93
they changed the system of conveying the practices, i.e. they
started using frontal method. That was related not only to the
abilities of students, but also to inconsequence in the lecture
material as well as in the structure if practices themselves.
Here is an example of a cycle “Molecular Physics and
thermodynamics”:

Practice#1: Measurement of temperature

Practice #2: Defining coefficients of linear thermodynamic
change in length and volume in metals

Practice#3: Experimental defining of metals’ coefficient of heat
conductivity

Practice shows that during such cycle 2/3 of the students
will work in a different sequence- first they will participate in
Practice #3, and after that they will study the basic variable
“temperature”, its dimensions and ways of measuring it.

We need to point out that in most of the laboratory books do
not include practice for temperature measurement, but only
practices #2 and #3. That's the case because of the
assumption that students have knowledge from high school
about such an important variable as temperature.
Unfortunately textbooks from 8" grade do not include
practicing temperature measurement, although Physics is
thought from 7t grade. There is a material about temperature
in 6" grade “Nature science” textbooks, requiring practical
measurement, but is unlikely students to remember this
through the following years.

The advantage of frontal laboratory practice is the
opportunity it gives to the future to explain the material to all
the students in the little time he has. However, the
disadvantages are many more. First of all it does not
encourage independence and creativity of the student-
responsibility for his/her own work, inner desire for more and
more knowledge.

At University if Mining and Geology “St. Ivan Rilski”,as

mentioned before, teachers use a cycle of laboratory practices
to teach in laboratories. A basic requirement is students to
prepare themselves before the practice using the material
from lectures. This includes:
1) thorough studying of the theoretical base of a particular
practice, problems and basic questions, as well as
understanding of the experiment and the requirements for
conveying it. It is recommended the teacher to give a list of
literature related to the practice, so the students could use it
during the laboratory practice to help themselves. 2) preparing
of a protocol- schemes, tables, estimations and so on, in
correspondence with the requirements and context of the
protocol.

If this preliminary preparation is not done, it is not
recommended students to go on with the experiment itself,
because they will not be absolutely sure about their work,
they'll waste time and make a lot of mistakes.

The requirement students to work independently, by
themselves is not related only to the preliminary preparation,
but also to the experiment and protocols.

The laboratory practices at University of Mining and Geology
also include tests( 4 types for 1 cycle) on the material of
several cycles, prepared by lul. licheva and P. Galanov
2002).

The grade of the students is related to : preliminary
preparation of the student; experiment work; usage of
technical tools in the
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process of the practice; prepared protocols, and different
didactical tests.

The didactical tests can be used as a signal tool for the
teacher and the students themselves to evaluate their ability
and the progress they make. The opportunity to coordinate
their studying process before the final exam, gives the
students a chance to prepare themselves better and feel self-
confident.

The organizational forms of education are an important part
f the pedagogical process at University.

To understand the importance of laboratory practice in the
process of teaching Physics (which is only part of the broader
discipline "Simpologia”) it is enough to point out the nine
specific units of the science and most importantly “the process
of measurement” The broad meaning of the word
“measurement” is relating in objective reality in order to
penetrate in it, which is the basics of Physics itself and is
important to creating an experimental culture, essential for
future professionals.
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This treatise deals with the positive effect for establishing solid interdisciplinary and intradisciplinary relationships produced by an interdisciplinary approach in
teaching the Natural Sciences at the university level. Its educational benefits expose the ineffectiveness of the limited and discipline-oriented approach formerly used.
The interdisciplinary approach demands the choice of scientifically relevant topics borrowed from a variety of theoretical and specialized subjects

This study focuses on the nature of the scientific text; it
analyses some of the major difficulties in the way of
composition and presents useful tips for developing a stronger
and more comprehensive argument. The interdisciplinary
approach in teaching the Natural Sciences on a pre-med level
requires the study of a variety of scientific texts (modified to
suit the student needs at the pre-med level) chosen as
representative of all the disciplines included in the University
core curriculum: Human Histology, Anatomy, and Physiology;
General and Molecular Biology; Physics and Biophysics;
Radiology and Roentgenology; Bioorganic Chemistry and
Biochemistry.

As practitioners of the interdisciplinary approach, we have
set ourselves the following course objectives:

1. The acquisition of knowledge that is both
systematic and highly applicable.

2. A better understanding of the significance
Biology, Chemistry, and Physics have for
the study of Medicine and Dentistry.

3. Ability to use examples from various
scientific fields in constructing a coherent
argument.

4. Ability to think outside the box.

5. Ability to express oneself in a scientific
way.

In order to illustrate the way the interdisciplinary approach
works, we have limited ourselves to the discussion of three
basic topics.

Needless to say, they do not cover the entire gamut of
possible interdisciplinary relationships:

1. Heart Activity and Blood Circulation within
the Cardio-Vascular System.

2. The structure of the Atom.

3. Cell Composition.

The above-mentioned topics are treated from a variety of
perspectives, i.e., from the point of view of Biology, Chemistry,
and Physics. They show the essential interconnection
between the pre-med courses and the university-level
theoretical and specialized courses offered at the Medical
University, Plovdiv.

The first topic — Cardio-Vascular System — has received two
treatments, each suited to the purposes of Biology and
Physics, respectively. The heart is initially treated in a Biology
class, where the emphasis falls upon its organization and
activity, cardio-vascular activity, and blood circulation. The
same topic later appears in a Physics class, where the laws of
Physics, applicable to heart activity and blood circulation, are
discussed.

The second topic — Structure of the Atom - is also treated
within the context of two separate courses: first-semester
Chemistry and second-semester Physics. This topic is
probably the strongest advocate for the interdisciplinary
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approach, since it is the best example for the unity of the
Natural Sciences.

The third topic — Chemical Composition of the Cell - is
treated in both Biology and Chemistry classes. This topic
encompasses the composition of the water molecule, the
properties of water, and the vital role water plays for all living
organisms. It deals with the chemical elements (C, H, O, and
N) composing organic matter within the cell. The basic
categories of organic and inorganic compounds are also
introduced.

These three topics are discussed in detail in Attachments |,
II, and IlI, respectively.

We expect the formation of solid interdisciplinary logico-
semantic relationships, which would allow the prospective
doctors and dentists to gain understanding of any new
theoretical and specialized discipline, and would enable them
to achieve a new level of understanding of the material they
have already been acquainted with. The significance we
attribute to the interdisciplinary method of teaching is based
on our assumption that “the key to our understanding lies in
the links we draw between new and familiar information”
(Potts 1977).

We have good reason to believe, based on everything we
have said, that the presentation of scientific knowledge on a
pre-med level need not be boring and trite, but it could instead
be highly engaging and useful to the students.

Attachment I: The Cardio-Vascular System.

This topic is first introduced in a Biology seminar. The heart
is compared to a pump, which pumps in blood from the veins
and then pumps it out into the arteries. The cardiac muscle
alternately contracts (the contraction is called sistola) and
expands (diastola). The auricles and ventricles contract as
well: first the two auricles and then the two ventricles. The
contractions create pressure which causes the blood to move.
A definition is given to the concept of cardiac cycle, and its
phases are enumerated. The role of the valves for ensuring
that blood moves only in one direction - from the auricles into
the ventricles, and, finally, into the arteries - within the cardio-
vascular system is accounted for. The change of the blood
pressure in the initial phase of the cycle is explained. The
pressure in the arteries is highest during sistola and lowest
during diastola. The topic also includes a discussion of hyper-
and hypo-tonia (high and low blood pressure), and the factors
which affect blood pressure. All these concepts are essential
for the understanding of auscultation, i.e., the most basic
diagnostic method used in medicine. There are two tones
audible during the cardiac cycle, easily detected with the help
of a stethoscope. The presence of noise is considered
symptomatic for an irregularity in the activity of the heart.

In a Physics seminar the emphasis shifts to calculating the
amount of work accomplished by the left and right ventricle,
and finding a mathematical _expression that captures this
amount. An equation is worked out to calculate the numerical
value for heart capacity. This work ensures the blood
circulation within the cardio-vascular system. A mathematical

formula is offered and the meaning of Reinolds’s number is
explained. The conditions for laminar and turbulent movement
are presented. The appearance of noise, associated with
turbulent movement, is explained. Its diagnostic value during
auscultaion and the measuring of the level of blood pressure
according to Riva-Rocci’s method is discussed. The emphasis
is placed upon the various kinds of movement in the blood
vessels — turbulent in the porte(?), laminar in the arteries,
veins, and the capillaries. The value for the velocity with which
the blood moves is recorded, and a connection is drawn
between this value and the section of a particular blood
vessel. Thus Physics, Medical Physics, Biology, Physiology,
and Anatomy are seen to intersect.

Attachment II: Structure of the Atom.

The structure of the atom is first introduced in a Chemistry
seminar, using the theory of the planetary model. The atom
consists of a nucleus and electrons which rotate around the
nucleus. The concepts of proton, neutron, and electron are
explained, and their symbolic representation is notated. A few
other concepts are introduced, such as serial number (Z),
mass number A), atomic mass (Ar), isotope, and isobar. The
protons play a crucial role in defining the properties of
chemical elements. The notion of chemical element is
expanded to include more information than the one already
acquired in the introductory Chemistry course. The
organization of electrons in the atom is discussed, and a few
new concepts are introduced: Pauli's rule, the rule for
minimum energy, and Kund’s law.

In a Physics seminar, the students review their knowledge
about the structure of the atom acquired from Chemistry. The
emphasis falls upon the dimensions, charge, and mass that
protons, neutrons, and electrons possess. The number of
protons is said to coincide with the serial number the chemical
element is assigned in the periodic table. The number of
electrons is said to define an element’s chemical properties.
Thus an interdisciplinary relationship is revealed to exist.
Borr's (?) atomic model for the hydrogen atom and Borr’s
three postulates are presented to the students’ attention. . The
following concepts are introduced: photon, quantum,
stationary orbit. A connection is drawn between atomic
Physics and nuclear Physics.

Attachment lll: Cell Composition.

There are more than a hundred known chemical elements,
but only twenty seven of these participate in the formation of
living organisms. Consequently, the emphasis falls on C, H,
O, N, S, and P ... in a Chemistry seminar. The elements can
be divided into three distinct groups, based on their presence
in tissues and organs: macroelements (C, H, O, N, S, P, Fe,
Mg, Ca, Na, U, Cl) constitute up to .001% of the cell mass;
microelements (Cu, Mo, Zn, Co, Mn, Si, B, Se, ) constitute up
to .000001% of the cell mass; ultramicroelements (Hg, Ag, U,
Ra) constitute less than .000001% of the cell mass. C is
studied in greatest detail, since it participates in the formation
of every organic compound. These chemical elements form
two kinds of compounds: inorganic (water and mineral salts)
and organic (carbohydrates, fats, proteins, and nucleine
acids). During the process of photosynthesis, green plants
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synthesize on their own simple organic compounds -
monosaccharides, aminoacids, and fatty acids. Living
organisms use these simple organic compounds as a source
of energy or as basic structural units.

The knowledge acquired in Chemistry about chemical
elements, organic and inorganic compounds, is elaborated
upon in a Biology seminar. Nine sessions are devoted to this
topic. The group of the microelements gets special treatment,
since they constitute 99% of the mass of a living organism.
The reason for this is explained. H and O are extremely
important because they form water, which is 70% of the cell
mass. The importance of water for the existence of life, due to
its properties, is underlined. Water is one of the best solvents.
The biological properties of water are explained on a
molecular structural level. The structure of the hydrogen atom
and its ability to participate in the formation of the basic
groups of organic compounds within the cell is reviewed. The

composition and organization of carbohydrates, fats, proteins,
and nucleic acids is given particular attention. Their biological
functions are discussed.
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b. Basic course, given in lectures, practical classes, seminars, observations.
¢. Checking and assessment of the knowledge acquired, by means of tests, colloquia and examinations.

2. Innovations
Standard forming of groups.

Introductory course based on role play.

A restructuring test.

Semestrial restructuring of groups.

Introducing a synchronous syllabus in natural science subjects.
Basic lecture course of various duration.

Annual written examination.

TOMMOOwW>

Classical methods of teaching foreign students have been
applied for over 20 years in the Department of Language and
Special Subject Teaching (DLSST) of the Medical University —
Plovdiv. In the last 5-6 years these methods were gradually
replaced by more modern methods of teaching, developed by
the specialists working in the field of foreign language
teaching for special purposes.

The traditional way of teaching foreign students is
characterized by a standard approach to the introduction of
specialized training in biology, chemistry and physics. The
student groups are formed and filled up according to the order
in which the students enlist. The groups formed in that way
are included in a syllabus of a 27-week duration that has been
confirmed over the years as the most adequate one. The
overall number of classes in biology, chemistry and physics
for the introductory course, the basic course of lectures,
checking and assessment of the knowledge acquired is given
in table 1. The volume of the material studied is identical in all
groups. The students obtain basic knowledge in biology,
chemistry and physics that they will need in their first-year
studies in medicine and dentistry ( table 1).

The material studied is regularly checked by means of
tests (current assessment). The students are given an
opportunity to sit for colloquia and get assessed for part of the
examination questions; for the greater bulk of the latter,
though, students are assessed at the examinations
themselves. The examinations in biology are two, and have to

Introducing a specialized terminology in natural sciences during the initial 6-week training in Bulgarian language and phonetics.

be taken at the end of the first and second semesters,
whereas in chemistry and physics the students get current
assessment throughout the two semesters and sit for an
examination at the end of the second semester.

Table 1.
Checking and
Subi Introductory | Basic assessment
ubject
course course of the knowledge
acquired

Biology 25 165 20
Chemistry 20 130 18
Physics 15 106 14

The professional experience gained throughout the years,
the access to new information technologies and forms and
methods of teaching, urged the authors to look for an
innovative approach in foreign language teaching in natural
sciences. The aim of that approach was to achieve a higher
effectiveness of teaching at the DLSST of the Medical
University — Plovdiv.

At the beginning of the academic year the student groups
are formed in the manner described, after which we apply the
innovative elements of the scheme developed by us:

o  Testassessment of entrance level

e Restructuring of the groups

e Introducing courses of different duration and applying:

- team work
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- association
- interdisciplinary approach

A. A considerable part of the students have studied
biology, chemistry and physics before but do not
master the specific terminology of science in
Bulgarian.

We thought that during the initial 6-week teaching of
Bulgarian language and phonetics it would be a good idea to
teach terms from three different points of view — that is, from
point of view of biology, chemistry and physics. In that way the
interest of the students in the special subjects is provoked,
stress is reduced and simultaneous teaching of different
natural sciences is initiated. Thus, the relationships between
the subjects become more stable and terms with identical or
different meaning get in the focus of attention.

B. The syllabi in biology, chemistry and physics start
with an introductory course that, in contrast to the
traditional one (lectures and seminars), is
suggested to be based on role play, which means
that the exercises are distributed among the
students and the latter work in teams.

If one student asks a question, another one gives the
answer, and vice versa. Students are placed in situations
where each one of them needs help from his/her colleague.
The principle of role play can be used when teaching the basic
course as well. The integration approach is applied here in the
bilateral presentation of one and the same lecture topic. For
example, the lecture “Structure of the atom” is given from
point of view of chemistry and physics, “Work of the heart and
blood flow in the cardio-vascular system” - from point of view
of biology and physics, “Chemical composition of the cell” -
from point of view of chemistry and biology. Thus, the
relationships inside a given subject and between the different
subjects get more stable and allow the foreign students to get
oriented more easily in a new theoretical or preclinical
discipline.

C. At the end of the first semester there is a test and
according to its results the groups are to be
restructured according to the individual abilities of

the students to learn the material taught.

Three levels are possible, in which the basic lecture course
is of different duration and the syllabus is synchronized in all
natural sciences. The realization of the project in time is as
follows:

e  Standard groups working in the |-st semester

e  Restructuring test

e Restructuring of the groups and their inclusion in the

synchronized syllabus for the Il-nd semester of the
following durations:
- shortened, containing lectures, tests and control
- normal, containing lectures, seminars, tests and
control
- lengthened, containing lectures, seminars, practical
classes, and discussion control

The advantages of the innovative approach are;
1. There is a greater opportunity in the first semester to
introduce specialized vocabulary that is larger in volume.
2. The students get used to the principles of team work,
which will be naturally imposed in their future profession
3. Greater flexibility in applying different variants, in
agreement with the new requirements for credit transfer
in the higher education
The joint efforts of biologists, chemists, physicists and
language specialists are coordinated in the theoretical
training of students.
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The paper argues for organising a course in listening scientific texts to be administered to students of mining and geology. The construction stages and administration
of the first test are described. Three test versions (multiple-choice test, cloze test and test based on True and False statements) were administered to three different
subgroups in order to validate the hypothesis that the main difficulty students encounter in understanding the information content of an academic piece of discourse is

detecting the discourse markers.
INTRODUCTION

Language Testing (LT) is an extremely important area in
applied linguistic science. LT is a separate field of study, which
has its history of development. Unfortunately it is not well
developed area in Bulgaria, especially this part which tests
comprehension of scientific texts.This was the reason we
thought we could start more ambitious project such as
developing the four language skills of listening, speaking,
reading and writing on the basis of modern coursebooks. At
the same time we are aware of the need to teach our students
how to read and listen properly texts which belong to their
specialist field of study, as such a listening skill will
undoubtedly be much help in raising the level of their future
professional qualification. That is why one quarter of our
teaching time, i.e. the final 30-40 hours, is allocated to
developing the skill of extracting information from scientific
texts. With the latter objective in mind, we decided to design a
short course of training in the listening of academic texts,
organised on a topic-functional basis so as to reflect directly
the potential communicative use of the language of mining
and geology. To complete our project, we selected, with the
help of our colleagues from the geology departments, ten short
geology texts dealing with an important geological topic.
Another  criterion  choosing the texts was their
representativeness with regard to the main rhetorical functions
of the language of science and technology, i.e. description (of
physical objects and processes), definition and classification.
In order to prove the necessity of applying the communicative
approach to teaching the skill of listening scientific texts, we
are constructing a series of achievement tests meant to assess
the ability of geology students to extarct specific information
from these texts. Many lecturers use taped materilas when
they want their students to practise listening skills. This has a
number of advantages and disadvantages. One of the
advantages is that taped material allows students to

hear a variety of different voices apart from their lecturer’s one.
The most common disadvantages are the difficulty to ensure
that all students in a room can hear equally well and that they
have to listen at the same speed, a speed dictated by the tape,

not by the listeners. The methodologist Penny Ur points out
that in real-life discourse is rarely “replayed” and suggests,
therefore, that one of our tasks is to encourage students to get
as much information as is necessary from a single hearing. It is
certainly true that extracting general or specific information
from one listening is an important skill, so that the kind of task
we give students for the first time they hear a tape is absolutely
critical in gradually training them to listen effectively. If students
are to get the maximum benefit from listening then we should
replay the tape two or more times, since with each listening
they may feel more secure, and with each listening they will
understand more than they did previously. Attention should be
paid to the sequence of the exercises which have to be
arranged according to their difficulty. Frequently students listen
for gist on first hearing before moving on to different task skills;
at other times they may listen for specific information straight
away. In the process of preparing the listening tests, we found
that the difficulty of listening tasks is influenced by the
organization of information, the familiarity of the topic, the
explicithess and sufficiency of the information and the type of
referring expressions used. Here follows a description of the
stages in constructing the first test of the series consisted of
three versions.

STAGES IN TEST CONSTRUCTION

The first stage in constructing our test was to determine what
particular abilities were to be tested. In this case we wanted to
measure the ability of our students to identify the different
linguistic expressions in a geology text which are used to
describe individual characteristics of igneous, sedimentary and
metamorphic rocks.

The second stage in constructing our test was to provide a
solution to the problem. We hypothesized that the main
difficulty students encounter when trying to understand the
information content of an academic piece of discourse taped in
English is detecting the discourse markers which relate the
various linguistic expressions to the respective rhetorical
functions present in that discourse sample. The intention of the
text's writer was to describe a physical object, in this particular
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case types of rocks of the crust. In order to validate our
hypothesis, we prepared three test versions.

Version one is a test based on True-false questions. It is
suitable for students with not that high level of proficiency in
English. The test contains two test items: the original test taped
on a cassette and ten statements for which students have to
decide whether they are true or false. Three steps were
followed in preparing the test: 1. Select a scientific text. 2.
Choose ten statement some of which are true, the others -
false.

Version two is a Multiple-choice test. It can be used with
students of intermediate level of English who are able to listen
and understand a foreign language. After listening to the text
the students look at the group of words or phrases and choose
which one best completes what they have heard. In
constructing this type of test the following steps were taken:
1.Select the words/phrases to be tested. 2.Choose two wrong
words/phrases to put the right word with. 3. Prepare clear and
simple instructions. This type of test has high reliability because
it is objectively marked and each item has only one correct
answer.

Version three is a Cloze test. It is checking students’ skills of
using the language as a system. Students receive copies on
which the taped text is written with some words/phrases that
have been deleted. The students rely on the context in order to
supply the missing words/phrases. At the present time, no
single test format is more popular than the cloze procedure. It
is easy to prepare and rather easy to score. Lecturers like it too
because it is integrative-that is, it requires students to process
the components of language simultaneously, much like what
happens when people communicate. The steps in preparing a
close test are simple: 1. Select an appropriate passage from a
scientific text. 2.Decide on the ratio of words/phrases to take
out. 3. Write the instructions and prepare an example. *

RESULTS

A detailed key was constructed so that the scoring was almost
entirely objective. We devised a simple scoring procedure.
Each correct answer, was given one point. The average score
is calculated by dividing the total number of points of each test
by the number of students. For the True-false questions test

the average score was 9, for the Multiple- choice test - 7, for
the Cloze test- 14. Therefore our hypothesis that the main
difficulties in understanding the discourse structure of a heard
scientific text are closely related to the ability to recognise
certain discourse markers, was validated.

CONCLUSIONS

The results obtained from this first test of the series allow us to
make the following conclusions:

1. We should continue to test the listening comprehension of
our students by using texts which have varied discourse
structures and test items similar to the ones described above.
2. If the results obtained from the first test are confirmed in the
subsequent ones, then we certainly have a strong case in
support of basing our listening course on two main objectives:
a).developing the skill of listening for specific information of
scientific texts and b).developing the underlying communicative
skill of identifying the discourse markers of rhetorical functions
typical of scientific discourse.

Finally, students accepted the tests as a good opportunity to
check not only their knowledge of English but also their
knowledge on special geological topic.

REFERENCES:

1.Madsen, H., Techniques in Testing, Oxford University Press,
1983

2.Hughes, A., Testing for Language Teachers, CUP,1989
3.Alexiev, B., English for Students of Mining and Geology,
Ministry of Public Education, Sofia, 1985

4 Trimble, L., English for Science and Technology, CUP, 1985
5.Code of Practice for Foreign/Second Language Testing,
ILTA, 1997

*In the appendix the taped text is enclosed as a written
paragraph together with the three versions of the test and a
key for the presented test versions.
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APPENDIX 1

Listen to the following paragraph which describes the rocks of
the crust:

The rocks of the crust are classified into three types, (a)
igneous, (b) sedimentary, (c) metamorphic.

Igneous rocks have crystallized form magma. They occur
either as intrusive (below the surface) bodies or as extrusive
(surface) rocks. Intrusive bodies, the contacts of which are
parallel to the bedding of the country rock, are called
concordant, e.g. sills and laccoliths. Intrusive bodies which cut
across the bedding of the intruded rocks are termed discordant
, €.g. batholiths, dykes, etc.

Sedimentary rocks have been produced by the weathering of
older rocks and the deposition of sediment in water. They can
be classified by their mode of origin as clastic and nonclastic.
Clastic rocks (conglomerates, breccias, etc.) are composed of
rock fragments or mineral grains broken from pre-existing
rocks. Nonclastic rocks (limestone, dolomite, etc.) are formed
by chemical or biological precipitation and accumulation of
organic material.

Metamorphic rocks have been developed from earlier igneous
or sedimentary rocks by the action of heat, pressure or
chemically active solutions. They can be subdivided into three
genetic groups: thermal or contact, regional and dynamic.
Metamorphic rocks can also be classified into two textural
groups: foliated and nonfoliated. Foliated rocks are produced
under the influence of directed pressure and include slate,
schist, gneiss, etc. Nonfoliated rocks are produced mainly by
increased temperature and include hornfels, marble, quartzite,
etc.

Version one:True-false questions

Read the statements and circle T for true or F for false
according to the text you have just listened to:

1. The rocks of the crust are classified into igneous,
sedimentary and metamorphic.
T F

2. Igneous rocks have been produced by the weathering of
older rocks.
T F

3. Intrusuve bodies, the contacts of which are parallel to the
bedding of the country rock, are called concordant.
T F

4. Dykes are concordant intrusive bodies.
T F

5. Sedimentary rocks can be classified by their mode of origin
as clastic and nonclastic.
TF

6. Clastic rocks are composed of rock fragments or mineral
grains broken from pre-existing rocks.
TF

7. Nonclastic rocks have been developed from earlier igneous
or sedimentary rocks.
T F

8. Metamorphic rocks can be divided into three genetic groups:
thermal (contact), regional and dynamic.
T F

9. Foliated rocks are produced under the influence of directed
pressure.
T F

10. Nonfoliated rocks include slate, schist, gneiss, etc.
T F

Version two: Multiple-choice test

Listen to the text and then read the statements and choose an
answer from a, b or ¢ in order to finish them.There is only one
correct answer.

1.The rocks of the crust are classified into:
a).2 types

b).3 types

c).4 types

2. Igneous rocks have been produced:
a).from magma

b).by weathering of older rocks

c).by deposition of sediment in water

3. Sedimentary rocks are classified by their mode of origin as:
a).concordant and discordant

b).clastic and nonclastic

c).contact, regional and dynamic

4 Metamorphic rocks have been developed from:
a).igneous rocks

b).igneous and sedimentary rocks
c).sedimentary rocks

5.Batholiths are:

a).intrusive concordant rocks

b).extrusive rocks

c).intrusive discordant rocks

6.Laccoliths are:

a).intrusive concordant rocks

b).sedimentary rocks
c).intrusive discordant rocks
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7.Limestone is:

a). nonclastic sedimentary rock

b).clastic sedimentary rock

c).igneous rock

8.Conglomerates are:

a).nonclastic sedimentary rocks
b).metamorphic rocks

c).clastic sedimentary rocks

9.CGneiss is:

a).nonfoliated metamorphic rock
b).sedimentary rock

c).foliated metamorphic rock

10. Nonfoliated metamorphic rocks are produced:
a).by chemical or biologicalprecipitation
b).under the influence of directed pressure
c).by increased temperature

Version three: Cloze test

Listen to the text and try to fill in each gap with the missing
word or phrase.

The rocks of the crust are classified into three types, (a)
igneous, (b) sedimentary, (C) .........ccvvenn. (.

Igneous rocks have crystallized from............ (2). They occur
either as intrusive (below the surface) bodies or as extrusive
(surface) rocks. Intrusive bodies, the contacts of which are
(3) to the bedding of the country rock, are called
concordant, e.g. sills and laccoliths............... (4) bodies
which cut across the bedding of the intruded rocks are termed
(5), e.g. batholiths, dykes, etc.

Sedimentary rocks have been produced by the
(6) and the deposition of sediment in
water. They can be classified by their mode of origin as
(7) and (8). Clastic rocks
(conglomerates, breccias, etc.) are composed of rock
fragments Of........cccvevvinnnnn, (9) broken from pre-existing
rocks. Nonclastic rocks (limestone, dolomite, etc.) are formed
(10) or biological .............ccovrerrivnrnnns (11)
and accumulation of (12) material.
Metamorphic rocks have been developed from earlier igneous
or sedimentary rocks by the action of heat,
(13) or chemically active solutions. They can be subdivided
into three genetic groups: thermal or (14), regional
and dynamic. Metamorphic rocks can also be classified into

two textural groups: .................. (15) and ................ (16).
Foliated rocks are produced under the influence of
..................... (17) pressure and include ................... (18),

schist, gneiss, etc. Nonfoliated rocks are produced mainly by
(19) temperature and include hornfels, marble,
(20), etc.
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APPENDIX 2
Key to True-false questions test: Key to Cloze test
17T
2F 1- metamorphic
3T 2-  magma
4F 3-  parallel
5T 4-  intrusive
6T 5-  discordant
7F 6-  weathering of older rocks
8T 7-  clastic
9T 8- nonclastic
10T 9-  mineral grains
10- chemical
Key to Multiple-choice Test 11-  precipitation
12-  organic
1- b 13- pressure
2- a 14-  content
3 b 15- foliated
4- b 16- nonfoliated
5 ¢ 17-  direct
6- a 18- slate
7- a 19- increased
8 ¢ 20- quartzite
9- ¢
10- ¢
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ABSTRACT

The following scientific report accounts for a part of the practical experience of a group of professors of the Medical University in Plovdiv ,united by the idea of an
easier and more visually teaching of the separate methodological units of the programms studied by the foreign students of medicine and dentistry during their
language preparatory course and their first academic year.An opinion is shared that the outdoor method is an active feature of full value in the educational process of
learning Bulgarian as a foreign language.That method also plays an important part in the practical application of curriculum contents in the students™ future
profession.The seminar as an educational method is an object of analysis in that chapter.The method of the seminar here is presented as of “travelling seminar
“uniting the trip with the seminar activity .It is a combination of information about the country ,the students study in and generalisation of the already acquired
knowledge in medical chemistry ,medical physics,and Bulgarian ethnology .One of the routs suggested is a visit in the famous spa bath resort Hisar .An object of
observation and assessment are the physical factors of treatment and their practical usage . The principles of the methodological tasks of that kind outdoor activity are
presented in the article as well as materials used during the trip .This kind of combined form of education

pressuposes infomality of communication and close contact with the medical staff. It also offers opportunities of assessment of the natural power curing various
diseases and it can be regarded as a part of the ecological approach in the medical education .

The object of the presented article is the practical activity of The medical science is an excellent example of integrated
the professors in a specific section of the education such as science. The basic foundation upon which its internal scientific
the language education of the foreign students in Bulgarian . differentiation is constructed are the natural sciences :
The curriculum emphasises basically on the construction of biology,chemistry ,physics .The medical science achieves its
language skills necessary for the establishment of contacts on parallel integrity not with the fundamental sciences as a whole
everyday life level and words and phraseology connected with but with such subjects of practical and applied character. In
that level as well as the enlargement of the minimum command that case the common aspects are the subject: medical
of the language and the professional education. The chemistry and physics having the importance of linking parts
combination of the linguistic work with the common amount of together with the applied sciences :radiology ,physiotherapy
information which the students have to master and which is and clinical laboratory tests ..As theoretical subjects in the
concerned with the connected with that level as well as the years of language training they are basically scientific
enlargement of the minimum command of the language and terminology in subjects as : biochemistry ,and biophysics which
the professional education. The combination of the linguistic are parts of curriculum of the first and second academic year.

work with the common amount of information which the
students have to master and which is concerned with the basic
problems of the fundamental sciences biology ,chemistry ,
physics is that objective connection ,the lack of which makes
impossible the existence of the professional qualification of the
future doctors.

The main professor’ s objective regarding education it to
broaden the area of scientific knowledge in direction of the
skills necessary for the process of education . The problem its
to find the optimal method of teaching and considering the
scientific facts from students with restricted language
capabilities and sometimes with insufficient common
The Bulgarian language is of a specific importance and it theoretical knowledge .As a result breaking of the indoor

occupies the position of a mediator and the quality of education method of education and activisation of the educational
depends on the level of fluency.The knowledge of the linguistic process occurs through the observation method and the
structure of Bulgarian,as in the case ,is only the foundation emperical approach .The understanding of the materials
upon which the additional scientific lexical materials is included in the lecture not just mechanical consumption of the
amassed .The language education is inplemented by different scientific fact , the research done in the nature of the
disciplines , which broaden the language scope and the processes ,makes it necessary for the theoretical subjects to
students " lexical abilities .From theoretical point of views the search for practical elements in the educational materials
combination of language and scientific training is a part of the taught in the university .

integrity scheme of the intersubject education.
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It is understandable that not all methodological units create
the opportunity of visualisation of the theory .That to some
extent adds an element of “routine” during the lectures that it is
a confirmation of the classical educational methods such as
the lecture and the seminar.

While educating students with profesional orientation and
motivation who consciously take part in the educational
process ,it is absolutely essential all the existing methods to be
put into practice ,including outdoor activities .What are the
basic proofs of that statement ?

According to the didactics ,the educational process is a cycle
of acquiring and considering new amount of knowledge , skills
and practical activities .All pedagogical methods - common
,private and methodological are subbordinated to the basic
educational purpose —obtaining maximum result during the
process of education .The form of its organisation -indoor or
outdoor ,is a right choice ,which is abjusted to the topics
,opportunities and the aims of the educational activity
.Together with the already familiar forms of outdoor activities
like the evening of friendship and nationalities ,the different
meetings dedicated to mutual interests participations in
students™ clubs and conferences we offer an outdoor activity
with a combinatory character .such as the so called “travelling”
seminar —a combination of a trip and a seminar . The term can
be regarded subjectively but it attracts the attention and it
matters when people work in heterogenious linguistic
environment-in group with different educational levels and
skills .To be more precise we have to mention that we add the
specialisation doctors to that first year of Bulgarian language
training who are eager to participate in such a form of
education.

In the methodology ,the educational trip has to meet the
requirement of a particular educational problem and through
the method of observation an easier memorising of the amount
of information is achieved.Having in mind the level of student's
linguistic competence the seminar as a classical form of
discouse on specific topic formed in advance with the
necessary plan and literature is inapplicable during the year of
linguistic education .To explain practical performance of the
outdoor method of work we can mark a couple of problems :

-The enlargement of the amount of lexical unit which is
helped by the fact that the students enter a new language
environment-creating variants of combining relative topics on
several sciences ,which increases the scope of information .

-Am attempt of syntesis of the acquired knowledge which
practically means realization of inter-subject training .

The accomplishment of a similar form of seminar is strictly
subbordinated to the principles of scientific theory and
visualization .It has a number of educational objectives:

- language practice and informal integrity of science
and language

- possibility of putting into practise the existing
knowledge of the special subject

- creating personal relationship with the medical staff

- achieving a considerable psychological effect — a
sense of community of the professional environment

- development of social and cultural model of attitude
towards the surrounding conditions

- estimation of the curative power of nature and the
significance of the recreative resources

- gaining more information about the different aspect
of the Bulgarian culture

- historical sites and monuments of art and

architecture

The “travelling” seminar is an emotionally condensed form of
education creating friendly atmosphere in the communication
and making the process of learning easier .That is an
opportunity for the student to visit new places and to enrich
their common knowledge .1t is of no less value and importance
than the lecture and the classical seminar form of education
and it has its own place in the process of studying.

The organisation of such a form of outdoor activity demands
time for the fulflment of the technical side — the material
designed for the student as well as the domestic facilities-
transport ,night accommodation,meals etc.

A programme which is completed in the best possible way is
a good condition for the students to receive more information in
scientific and practical aspect ,clear evidence of which is the
feed-back .

The theme of the seminar is determined by the necessity of
the combination of questions of common character referring to
some subjects.That brings about complexity and integrity of the
research .An example of a topic of a complex character is “
The mineral water and its influence over human's health “ .The
theme can be regarded from two points of view-as a part of the
common process of ecologization of the medical education and
as a combined method of health education.

The first phase of the preparation of the “travelling “ seminar
is the theoretical teaching which is necessary for observation
It is completed through the method of lecture and includes
educational contents mastered at different moments during the
academic year .That form of outdoor activity is to be carried out
at the end of the period of study .

During the lessons of Bulgarian ethology the preparation for
the specific topic is completed through informing the students
about the nature of recreative resources .The importance of
the physical factors depends od the place of the mineral water
and the condition of the climate in connection with people’s
health and their importance for the prevention against various
diseases.

Applying the method of lecture in medical chemistry classes
a special attention is paid to the fact that the mineral waters
are real solutions /ion-molecule ones/ in which the substances
are molecules and ions .Their importance is essential to the
human body and words like : blood ,lymph,cerebro-spinal liquid
and urine are confirmed in biology classes .The students
establish a connection with biology through the conclusion that
the water and electolytes are inseparable components of the
structure of the living matter.The electrolytes exchange in the
mineral water and their research is highly recommended for
various treatments .

The role of the ions in the electrolyte balance is taught in the
chapter “Catalysis”, "Solution and electrolytes”, "Complex
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solutions”. The knowledge which the students acquire
contributes to the construction of the scientific information
concerning biochemistry .In the chapter “ Catalysis “ an accent
is put over the role of the enzyms as biocatalysts.It becomes
clear that the enzyms as the protein substances include metal
ions (K*, Mg?, Ca?, Fe?, Co3*)which play the role of
activators. As the mineral water has different chemical
structure , as the unorganic salts are ions its gives the
opportunity in the chapter “Solution of electrolytes” special
attention to be paid “ph “ and in the buffer systems in human
body .The most important buffers are “Hydrogen carbon
(H2COs+NaHCO3) phosphate  (NaH2POs+NaHPQ4) and
protein buffer.

The buffer create continuous condition for enzym action and
that of the hormone .The students gather information about the
most important substances which are complect compounds
and in which the bio metals are included as ions (Fe?*, Co3*,
Caz, Mg?*) ets

Apart from the chemical ,properties of the mineral waters
.the physical ones are also an object of consideration .When
the spa bath treatment as a method of medical practice ,the
professor puts more effort to the explanation of the mechnical
influences of the mineral water ,as well as its qualities .The
students are already well acquainted with the basic laws ,which
lie in the chapter “Mechanics of the fluids” and
“Thermodynamics” ,which is a condition for a better learning .

The mechanical influence of water upon the human
organism is a practically tested method in the spa bath
treatment

A proper example for that are the water procedures which
are conducted in baths and pools .The pressure at the bottom
of the pools and the baths is bigger than that on the surface
.So it gradually decreases and it has the effect of a gentle
massage over the patient which eases the blood circulation
directed to the heart .The student know the Archimed's law
and they can figure the elevating force of the water .What is
new here is that the lightness of the body is used to make it
easier for the sick people to suffer the pains of illnesses
connected with the skeleton and muscles.The students can
observe the process in different sanatoria ,where underwater
gymnastics in a pool with mineral water is a general method of
treatment . Water is a unique means of regulating the
temperature of the body .By thanks of qualities like : heat
capacity and heat conductivity water is quite an efficient
transportation system which conveys the produced thermal
energy to different tissues ,organs and cells.The water
possesses greater heat conductivity as a quality .Through
gradual and selective usage of different processes ,the human
body gives or accepts the necessary temperature from the
environment .Applying different procedure —cold ,cool,neutral

and warm water procedure ,they evict responses from different
tissues and systems in the whole body.The blood circulation
improves ,along with the pulse and the blood preassure.The
rhythm of the heart also improves .Physiotherapy and
cryotherapy are interesting ways of treatment .They are
considered as the coldest water procedure and the students
can estimate its local use and their results consisting in the
pain relief effect ,muscles relaxation,blood circulation.

The theoretical and language preparation is useful for the
second phase of the seminar-gathering all the materials for
experiment which the participants receive.lt includes a
programme with a schedule with the hours of departure and
arrival and a description of the route .

Instead of a conclusion ,we recommend a selection of the
methodical units to be made which can combine common
moment in the process of study and they are variants in the
integral approach during the training .Their practical orientation
relies on the provocation and activization of thinking in a
foreign language .The elements which lie in the health
education presuppose more collective participation of students
who specialise and even “guests” from other institutes .

1

The “travelling “ seminar is an active form of training
absolutely subbordinated to the basic task- better teaching and
studying of the academic contents.
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Bb3MOXHOCTU 3A NbBKABO OTPA3ABAHE HA AMHAMUKATA B
TEXHONOM’M4YHATA U UKOHOMUYECKATA CPE[IA MPU OLIEHKATA HA
TEXHUYECKWUTE PELLEHUA B MMHHOJOBUBHATA MPOMULLITEHOCT B

BbJIFAPUA
MBaHka LywynoBa leopru Lywynos
MWHHO-TEONOXKN YHMBEPCUTET “MponnTekc’ 00
“Cs.MB.Puncku” — Cocpust Codpust

PE3IOME

CbBpeMeHHaTa MUHHa Hayka Mo YCroBME e CBbp3aHa C NPOMEHUTE KakTo B MUHHOFEONOXKUTE U MUHHO-TEXHUYECKUTE YCIIOBUS Ha 3ansraHe Ha HaxoduwiaTa v Ha
TAXHATa KONMYECTBEHO-KAYECTBEHA XapaKTEPUCTUKA, TaKa U C U3UCKBAHUSATA KbM TEXHOMOMMYHUTE W TEXHUYECKN PELLEHNS B OTTOBOP Ha TE3U MpoMeHu. U B kpaiiHa
cMeTKa M36OpBT Ha €HO WMK [PYro TEXHWKO-TEXHOMOTWYHO PELUEHMe e PesynTaT Ha WMKOHOMWYecKa OLeHka M 0BOCHOBKA Ha HeroBaTa LienecbofpasHocT.
CbOTBETHO W3UCKBAHUSITA KbM W3MOMN3BaHUTE METOAM M KPUTEPIM 32 OLIEHKa ca (YHKLMS HA NPOMEHUTE B MKOHOMUYECKaTa Cpefa, HO 1 B 3aBUCUMOCT OT LienuTe,
KOWTO LLie Ce MOCTUTHAT C peanu3aunsTa Ha NPOEKTHOTO pelleHue. [IMHaMUYHOCTTa B Te31 NMPOMEHW ONpefens CTENeHTa Ha MbBKaBOCT Ha METOAUTE W KpUTEpUUTE
32 OLeHKa Mpu OTpa3sBaHe Ha Bpb3KaTa MEXOY TEXHOMOMMYHWTE NapaMeTpu Ha PELIeHMsiTa, W WKOHOMWYECKATE MOKA3aTeNM W OTPaHWUMYEHWs MpW TsXHaTa
peanu3saumsi. CblyeBpeMEHHO METOAMTE 3a UKOHOMUYECKA OLieHKa Tpsiba Aa GbAaT TOYHM 33 KOHKPETHOTO MPEOEKTHO PeLUeHre, N AOCTAaTbyHO AbMrOBPEMEHHO
YCTONYMBM 32 Mepuofia Ha peanu3aLus W Ha M3NON3BaHe MMM BanMBHOCT HA TOBA PELUEHWe B acfekTa Ha cTpaTerusTa 3a passBuMTUE Ha MPOM3BOACTBEHATa
OpraHu3aLus.

B noknapa ce pasrmexgat HanpaBneHusTa 3a 06Bbp3BaHe Ha MHOTOMOCOYHUTE BNMSHUS Ha pa3Hoobpa3HaTa TEXHONMOMMYHA U MKOHOMUYECKA CPeda C KpaiHus
peaynTart, onpeaensill, MKOHOMUYECKaTa LienecbobpasHOCT Ha TEXHUYECKUTE PELLEHUSI B MUHHO-A06MBHATA NpoMuLLNeHoCT B Bbarapust — npobnem ¢ nepMaHeHTHa

aKTyalntHOCT 32 MUHHATa Hayka W NpaKTuka.

BBbBEJEHWE TAX BapWaHTM U Npu u3bopa Ha KpUTEpUWUTE 3a OLEHKa Ha
TAXHaTa eheKTUBHOCT. 3nckBaHNsATa ca KakTo MO OTHOLLEHWE
CneumncuyH1Te yCroBMS Ha MWHHO-BOBMBHOTO NPWU3BOL- Ha BB3MOXHOCTTA 3@ Tekyla akTyanusauus Cnpsmo
CTBO CE€ XapakTepusupaT C Hes3aBuCella OT MPOeKTHUTe OYaKBaHWTE WNW MPOTHO3HM MPOMEHM Ha BbTPELLHaTa
TEXHOMOTMYHM  PELUeHNs AMHaMUYHOCT Ha  cpejata  — NpOu3BOACTBEHA CPefa, Taka U 3a aganTauust KbM NPOMEHNUTE
reosioxKka, kato NpuUpoAHa [AfeHOCT; MWUHHO-TEXHOMOMWYHa, B OfpaHMYeHMsTa Ha BbHWHATA 33 NPEAnpUATMETO
KaTo HapYLLEHOCT 1 YCTOMYMBOCT HA MacuBa, 1 PUCKOBa — KaTo WKHOMMYECKA Cpeda 3a mnocTuraHe Ha e(eKTMBHO Abro-
HECbBNafeHMe Ha 3anoXeHuTe B MPOEKTa napameTpu BPEMEHHO (DyHKLIMOHMpaHe Ha npeanpuaTueTo. [locTuraHeTo
(NpOWM3BOLCTBEHM,  TEXHOMOMWYHW M MKOHOMUYECKM) C Ha GanaHcuMpaHo ¥ eqeKkTUBHO B3auMOAEeNCTBME Mexay
pearnHoTo UM MOCTUraHe B MPOW3BOLCTBEHW YCMOBWS, Npeau 3aM0oXeHUTe NapameTpu B PeLLEeHUsITa U pearHuTe ycroBus e
BCWYKO MOpagyM HEeBb3MOXHOCTTA MpedBapuTeNnHo da ce Olle MO-CrOXeH MpOLEC Mpu OpraHu3paHuTe nasapu, npu
npeaBuasT TOYHO YCMOBMATA Ha MPOTUYAHE Ha NMpou3BOA- KOWTO npouecuTe Ha rnobanusauus W pervoHanu3auus Ha
CTBEHWS npouec. ToBa € XapakTepHo He camo 3a CBETOBHATa WKOHOMWKA MMAT MO[YEPTaHO BRMSHME, 0COBEHO
WHBECTULMOHHWTE NMPOEKTM, HO U 3@ TEXHUYECKUTE NPOEKTH 3a MO OTHOLUEHWE Ha MUHEPANHUTE CYPOBUHMU.

U3MbIIHEHWE HA TeKyLLMTe MPOW3BOLCTBEHW MNporpaMu Ha
pyoHuuuTe. U B eduHus v B Opyrus cnyyai ce pasrnexaa

JBWKEHNETO Ha MapuyHM NOTOLM BbB BPEMETO M OYakBaHaTa OCHOBHW TEXHUYECKW N TEXHONOT MYHN
€(EKTUBHOCT MpU  CbNOCTABMMOCTTA Ha MpUXoguTe OT MAPAMETPW HA PELLEHWATA MPU NMPOW3BOACTBOTO
JENHOCTTa C pasxoauTe 3a AEMHOCTTA, MMM Ha LOXoauTe OT HA MUHEPAJHW CYPOBWHW U BPB3KATA M C
WHBECTULMMTE C MHBECTULMOHHUTE pasxopu. CblyeBpEeMEHHO WKOHOMWUYECKWTE PE3YNTATU OT AEMHOCTTA
BbPXY eheKTUBHOCTTA AMPEKTHO OKa3Ba BIUSHUE AMHAMMKATA

1 Ha MKOHOMMYECKaTa, W MPSKO Ha nasapHata cpeaa, B MHOro OnpepensHeTo Ha CTOMHOCTUTE HA TEXHUYECKUTE W
criyyan HeMmoaBrmacTHa Ha  ycwnuaTa Ha  OTAErHWTe TEXHOMOMNYHUTE MapamMeTpu Ha peLleHusTa npu  npous-
NPeanpuATAS 3a OrpaHWyaBaHe WM 3a MPeoLonsiBaHe Ha BOZACTBOTO Ha MUHEPAITHW CYpPOBUHW € ABYCTPaHEH NMpoLec Ha
HeraTMBHUTE MOCMEACTBAS OT Tasu [OWHamuka. Tasm 0bBbp3BaHe Ha  MpOWU3BOACTBEHUTE U  KAYECTBEHMUTE
cneumduka NoCTaBs ONPEAENEHN W3UCKBAHWS, Ha KOWTO Bb3MOXHOCTW Ha HaXOOMLLETO C PaBHWLLETO Ha pa3xoguTe,
TpsbBa [a OTrOBapAT WHBECTULMOHHUTE U TekywuTe KaTo BbTPELUEH MoKasaTen 3a NoTeHuManHa eqekTUBHOCT OT
TEXHWYECKM MPOEKTU MPK Opa3MEepsIBAHETO Ha 3alOKEHUTE B e[lHa CTpaHa, W OT Jpyra — C rapaHTpaHe Ha onpegeneHa
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Wywynosa u dp. BLSMOXHOCTH 3A TbBKABO OTPA3ABAHE HA IMHAMUKATAB ...

neyan6a oT AeHOCTTa NpW CbLLECTBYBALLMTE U3UCKBAHMA Ha
nasapHuTe ycnosus. OT Tasu rnegHa Touka napameTpute Ha
PEeLLeHNsTa YCIIOBHO MOraT Aa Ce Pa3rnexaaT kaTo OCHOBHM W
AUEPeHLMpaH WM CbCTaBHW, T.6. TakMBa, KOWUTO MpsiKO
HamupaT OTpaXeHWe BbpXy eeKTMBHOCTTA, U TaKMBA, KOUTO
0TpassiBaT Mpeau BCUYKO KOHKPETHOTO OpasMepsiBaHe Ha
TEXHONOTMYHATA CXeMa W CHLUEBPEMEHHO Ca OCHOBA 3a
(hopMUpaHe Ha KONMWYECTBEHUTE U KaYeCTBEHU MoKasaTenu
npy [o6uBa, HEoGXOAMMM 3a NOCTUIaHe Ha MONIOKUTENEH
MKOHOMMYECKM pesynTar.

ChlLeBpeMeHHO CaMOTO OKOHTYpSIBSHE Ha HaXOAWLLETO
KaTo HOCUTEN Ha MKOHOMWYECKM Momnes3eH noTeHUmMan npeasa-
PUTEMNHO 3aiaBa OrpaHMYeHUst N0 OTHOLUEHWE Ha pasmepuTe
Ha PYOHWYHOTO MOME W HAa [PaHWYHUTE CbAbPXaHWS Ha
MoNesHN KOMMOHEHTU B NOAMEXaLLMTE 3a U33eMBaHe YacTu OT
3anacute WM pecypcuTe, PECeKTMBHO KbM CPEgHOTO WM
CbbpXaHWe B AOOMTOTO MOME3HO u3konaemo. ToBa €
UTepaTMBHa NpoLeaypa Ha HenpekbCHATO akTyanusupaHe Ha
reonoxkata WHOPMaLMsi Mo OTHOLLEHWE HA HAXOAMLIETO B
npoueca Ha OTAENHWTe (hasu Ha HEroBoTo MpOy4YBaHe M
paspaboTBaHe, KOSTO Ce CbMOCTaBA C MKOHOMWUYECKWTE
U3NCKBaHUSI HA NasapHaTa cpesa.

Bpb3kata Mexdy uacTTa OT HaXoAWLIETo, KOSTO ce
ovyakBa da Obfe W3seTa eqeKTMBHO, C pelieHnsTa 3a
AeUHMpaHe Ha LSNOCTHaTa TEeXHONOrMYHa CxeMa Ha pyaHuKa
W ¢ AndepeHuUmMpaHnTe peLleHIsl 3a TEXHONOrMTe Ha [obuBa
B OTAEMNHUTe NOOMBHU OMHULM, MOXe fia Ce pasrnexaa Kkato
MepapxiuyeH CTPYKTypeH Mogen OT  B3alMHO3aBUCKMM
napameTpu, HOCUTENM HA KOMMYECTBEHA W  CTOMHOCTHA
TEXHUYECKA 1 MKOHOMMYECKa MHOpMALKA.

PelleHusTa 3a TexHOMorMYHaTa Cxema Ha pygHuKa,
OTrOBaPALLM Ha M3UCKBAHWATA 33 NOCTUraHe Ha edheKTMBHOCT
Npu 133eMBaHe Ha HaxXOOWLIETO OTpassiBaT NnapameTpuTe Ha
Opa3MepsiBaHETO Ha PyOHWKA KaTo LAMO B OCHOBHWUTE
MHBECTULMOHHN BapUaHTM 3a CTPOUTENCTBO W 3a NOCNEABALLO
nobaBsiHe Ha Bb3MOXHUTE 3a M33eMBaHE B NO-KbCHa hasa
3anacu 1 pecype.

IndbepeHumpannTe peleHns 3a  TEXHONOrMMTEe  Ha
pobuea B oTAenHata AoOuMBHA efuHMUA Ca CbyeTaHue Ha
pasmepuTe Ha camute AOOWMBHW €QMHWLM B 3aBMCMMOCT OT
MSICTOTO MM B 3aiexa, PECrneKTUBHO B PYAHMYHATa TEXHO-
NorMYHa Cxema, C napameTpuUTe Ha OTPE3HOTO MPOCTPAHCTBO
3a e[HOKpPaTHO M33eMBaHE Ha MONE3HOTO M3KOMaemo, Mpw
KOUTO Ce NnocCTura WHTEH3NBHOCTTa Ha A06VIBa N CTEeNeHTa Ha
KONN4eCTBEHOTO 1 Ka4eCTBEHO U3BNNYAHE NpKU no6vuaa.

Mpu KOHCTPYMPAHETO M Opa3MepsBaHETO Ha LANOCTHaTa
TEXHOJOTMYHA CXeMa U Ha BrpaaeHuTe B Hest AudepeHLMpaHm
PELUeHNsl 3a TexHonoruuTe Ha AoGMBa ce onpedensT pas-
NUYHM O XapaKTep KOMUYECTBEHW I CTOMHOCTHM MapameTpy,
KOUTO MMaT BEpWXHO OTPaXeHWe Mo HMBA Ha CbCTaBsHe W
pelleHne Ha Mogena. 3a UenTa MoaenbT TpsibBa ga Gbae
OpraHuaupaH Ha OGIOYHO-MOAYMEH MPUHUMM, NpU  KOWATO
pesynTaTuTe OT MO-ropHUTE HWBa fga GbaaT 3afafeHu kato
YCIOBMA MPW CbCTaBAHE W pellaBaHe Ha Mogena 3a mno-
HUCKUTE HMBA. TakbB TWM MpoUEaypU Ha CbCTaBAHE W
peliaBaHe Ha KOMMMEKCHM MOAENM C B3aUMHOCBbP3aHM
napameTpnu Ce M3rpaxmaT Ha OcHoBaTa Ha  rpacdosy
OPVEHTUpaHX MOAENM, MpK KOUTO MOCOKaTa Ha OnTUMU3ALMS

ce onpegens B 3aBUCMMOCT OT LienuTe, kouTo TpsibBa Aa ce
MOCTUTHAT C pelleHNeTo Ha mogena. Teau Lenn ca BauMHO
[OMbIBaLLY Ce, KaTo B 3aBUCUMOCT OT TOBA, AaN peLLeHnsTa
Ce OTHAcAT 3a CTPOMTENCTBO HA HOB PyAHMK WM 3a
PEKOHCTPYKLMS M MOAEPHW3aLMs Ha CbliecTByBall, Onpeae-
nAlWa e CbOTBETHO LienTa 3a BOAEWOTO Hayano Ha obLwo-
PYOHWYHUTE NapaMeTpu, UMK Ha napameTpuTe Ha [OGUBHMTE
eOMHULM 33 MOCTUraHe Ha HeoBXoauMaTa MHTEH3MBHOCT M
KayecTBO Ha AOBMTOTO MONIE3HO U3KOMAEMO.

O6uwopyaoHUYHTE  MmapameTpu,  3anerHanuM  npu
KOHCTPYMPAHETO Ha TEXHONOMMYHATa CXemMa Ha pygHuka U
CbLUEBPEMEHHO [0 ronsiMa cTeneH AeUHUpaHW OT Hes ca:
pasMepy Ha PyAHUYHOTO nore; AbnbounHa Ha paskpuBaHe Ha
3anacuTe U pecypcute B pyAHWYHOTO Mose 3a Lenus CPok Ha
pa3paboTBaHe Ha HaXOAWLLETO; ObN6OYMHA HA Pa3KkpKUBaHE Ha
3anacute npe3 nepuoga Ha CTPOMTENCTBO Ha PYAHWKa;
KOMMYECTBO M Ka4eCTBO Ha 3anacuTe 1 pecypcuTe OT NOMe3Ho
W3KOMAaeMO B HaxOAMLIETO; BMCOYMHA Ha €Taxa, pecn.
LUMpOYMHA Ha YacTTa OT 3anexa, Noanexalla Ha u33emBaHe C
n3bpaHuTe CMCTEMM Ha paspaboTBaHe W TEXHOMOrMM Ha
pobuBa; Npow3BOACTBEHA MOLYHOCT Ha pydHMKa; CpoK Ha
CblUecTByBaHe Ha pyaHuka. OnpenensHeTo Ha BenMyMHaTa
Ha Te3u NapameTpu € B3aMMHO3aBUCUMO, KaTo 4acT OT TsIX ca
OCHOBHW, ApYrv — MPOU3BOAHMU.

MapameTpute, XxapakTepusupalys  TeXHW4eckuTe U
TEXHONOrMYHUTE pEeLLeHns B A06VIBHI/IT€ eAuHUUN oTpasaBat
NMPON3BOACTBEHNTE Bb3MOXHOCTM Ha A0bBMBA B TAX WM
HaToBapBaHeTO Ha AobuBHWTE 3abou uype3 pasmepuTe Ha
OTPE3HOTO MPOCTPAHCTBO 3a MONy4YaBaHe Ha eAHOKPaTeH
[06MB 1 pa3mepuTe Ha JOOMBHUTE eAUHULM, AeUHUPaHW OT
efiHa CTpaHa OT TEXHONOrMUTE Ha AobWBa U CuCTEMMTE Ha
pa3paboTBaHe, U OT Apyra — OT TEXHONOrM4YHaTa cxema Ha
pasKkpuBaHe U NOATOTOBKA HA PYAHWYHOTO mnonme W Ha
133eMBaHe Ha 3anacute B Hero.Te OTpassBaT LMpOYMHATA W
BMCOYMHATA Ha M33eMBaHWS CMOW; ObIKMHATA Ha Hanpedbka
npu egHOKpaTHO W33emBaHe; Opoit Ha 3aboute B egHo-
BpeMeHHa  paboTa; KOMW4ecTBOTO MONME3HO W3KOMaemo,
po6uTo 3a eguHULA BpeMe 3a 06BbP3BaHE C NokasaTenuTe 3a
Heobxoaumus [OOMB NO MPOW3BOLACTBEHA NporpamMa U ¢
MpOM3BOACTBEHATA MOLLHOCT Ha pyaHuka. CbOTBETHO B
3aBUCMMOCT OT U3NCKBAHWATA Ha TEXHOIIOrMNTE Ha A06VIBa n
napameTpute Ha JoOMBHaTa MexaHu3auus ce onpemensT u
KOHCTPYKTMBHWUTE NapameTpu Ha cucTemarta Ha paspaboTBaHe,
PECNEKTMBHO pa3MepuTe Ha JoOMBHATA eAMHULA.

OT cBOSI CTpaHa B 3aBMCMMOCT OT Y4acTMETO MM Mpu
onpegensHe Ha obuwata eMeKTMBHOCT Ha YnpaBreHCKUTe
PELLEHNS Tean napameTpyu ca KONMUYECTBEHW, Ka4eCTBEHW U
CTOAHOCTHM. B3auMmHaTa Bpb3ka B TsXHAaTa BENWYMHA €
(hYHKLMS HA BOLELLOTO Hayano — oT rnobanHoTo pelleHune 3a
PYOHUKA KbM AMGEPEHUMPaHUTE YacTUYHM pELLeHUs 3a
AOGMBa npu MHBECTULIMOHHWN BapuaHTW 3a CTPOUTENCTBO Ha
HOB PYOHWK, WIM OT NPOM3BOLCTBEHUTE Bb3MOXHOCTM U
WHTEH3MBHOCT Ha [06MBa MO OTAENHM AOBMBHM E4NHULM KbM
KOMMMEKCHUS OMTMMM3ALMOHEH Mogen B 3aBMCMMOCT OT
MSICTOTO UM B HETO B CbOTBETHOTO HiepapXMYHO paBHULLE Mpu
NPOEKTHW peLUeHns 3a MOAEPHM3aLMA U PEKOHCTPYKLMSA 1nu
ONTUMU3ALMS Ha CbLLECTBYBALLW TEXHUYECKM PELLEHMS.

C'beeMeHHVITe Bb3MOXHOCTW Ha  M34McnutenHarta
TEXHWKa 3HAYUTENTHO ynecHABaT U paslinpsaBat obxeaTa Ha

FOONLIHNK Ha MunrHo-2eonoxkus yHusepcumem “Ca. Mear Puncku’, mom 46, (2003), caumbk IV, XYMAHUTAPHU 1 CTOTAHCKU HAYKU

200



Wywynosa u dp. BLSMOXHOCTH 3A TbBKABO OTPA3ABAHE HA IMHAMUKATAB ...

€0HOBPEMEHHO OMpeAensHUTE NapaMeTpyu Npu aHaNUTUYHUTE
WM34MCTIMTENHM MPOLIEAYPH, C KOBTO 3HAUUTENHO Ce YBenuyaBa
CKOPOCTTA W TOYHOCTTA Ha MpWU TSXHOTO MpuraraHe mnpu
pa3paboTBaHETO Ha MPOEKTHUTE BApWUaHTV — UHBECTULMOHHM 1
TeKyLLo-Npon3BOaACTBEHM. o TO3M HauMH MoraT fa ce
orpaHuyaT [ONnyckaHWsATa, MPUCHLUM HA Pa3nUYHUTE MOAENM
Ha MaTeMaTW4YeckoTO NpOrpaMMpaHe, KOWUTO Ca MPUIOKMMM
NpedyMHO MpY EAHOPOOHA TEXHONOTMYHA W KayecTBeHa
cpena, W fa ce JOBNMXAT peLieHUsiTa MO Ka4ecTBO KbM
KOHKDETHUTE aHaNMTUYHU PELLEHUS] Ha KIaCUYeCKUTE METOLM
Ha npoekTMpaHeTo. ToBa MO3BONABAa MO-TOMHO Aa Gbaar
OTpaseH M CTOMHOCTHWUTE NapameTpyu Npu onpedensHe Ha
MKOHOMIUYeCKaTa e(hEeKTUBHOCT Ha TEXHUYECKUTE PELLEHMS.

MOMEN 3A ONPEJENAHE EGEKTUBHOCTTA HA
TEXHWYECKWTE W TEXHONOTUYHUTE PELLEHNA B
AVHAMYHA NA3APHA CPE[IA.

VlepapXiniHO-CTPYKTYPHUAT Mofien B 3aBUCHMOCT OT TOBa,
Janu ce CTpyKTypupa 3a 0TpasfBaHe Ha MHBECTULIMOHHW Win
Ha TeKyL|o-NPOM3BOACTBEHN peLleHns, UMa 3a uen Aa ce
HaMepy ONTUMarHO CbYeTaHWe Ha peLleHusTa 3a WHBECTU-
LIMOHHUTE BapUaHTW 3a KOHCTPYKUMSTA Ha TEXHOMoruyHata
CXema Ha pyaHuMka kaTo MUHUMYM WHBECTULMOHHM Pa3xoam 3a
paskpuBaHe M MOLrOTOBKA C PasxoauTe 3a NPOM3BOACTBO Ha
npoayKkumMs (00BWB Ha MOME3HO M3KOMaemo) C MUHUMAINHO
OTKIOHEHWE OT U3MCKBAHOTO B Ma3apHM YCrIoBUS KOMMYECTBO W
KayecTBO, MNM [a Ce ONpedensT rpaHuYHUTE YCroBus 3a
nocTUraHe Ha edbekTBeH 4OOMB KaTo PaBHWLLE HA pasxoauTe
W NPUXOANTE B 3aBUCUMOCT OT U3MCKBaHWATA Ha AWHAMUYHATaA
nasapHa cpega. [lopagu no-ronsmMoTo pasHoobpasve Ha
CbObpXalluTe Cce MOMe3HW KOMMOHEHTW MOAEenbT e
pa3paboTeH 3a Haxo4uLLa Ha MeTarnHu MUHepanHu CypoBMHM.

Mpwn oLeHKaTa Ha MHBECTULIMOHHUTE PELLEeHUs U3MepBa-
HETO Ha eeKTUBHOCTTA Ha WHBECTULMMTE Ce OCHOBaBa Ha
NPUBEXOAHETO Ha AOXOANUTE U MHBECTULMOHHIUTE PasXOam KbM
onpeaeneH MOMEHT OT BpeMe — 06UKHOBEHO KbM Ha4anoTo Ha
BnaraHe Ha WHBECTULMMTE UMM KbM MOMEHTA Ha THXHOTO
3aBbplBaHe. Haiti-yecto ce npunaraT YHUMLMpaHUTE OT
MeXOyHapoaHUTe MHAHCOBM MHCTUTYLMM METOAM Ha HETHAaTA
CbBpPEMEHHa CTOMHOCT 1M  BbTpelHaTa HopMa Ha
Bb3BpbLLaemMocT. [MTbpBAT MeTO4 [aBa Bb3MOXHOCT fa ce
OCbBPEMEHM OYAKBAHWAT YMCT AOXOL OT OT BraraHeTo Ha
WHBECTULIMMTE, OnpedeneH KbM HAcTOALWMS MOMEHT. Toit
Mno3BonsiBa a Ce CyMupa edekTbT OT MaKeT OT NPOEKTH, KaTo
KOMMIIEKCHW MPOEKTHU PELUEHMsI 3a CrIOXeH WHBECTULMOHEH
MpOLEC 1 CbOTBETHO B MoZen ¢ 6roYHO-MOAYMHa epapxuyHa
CTPYKTypa Npu OLEeHKa Ha eeKTUBHOCTTA Ha BapWaHTHWUTE
pelleHns.. BTopuaT MeTon no3BonsBa [Ja Ce onpedenu
MWH/MAanHaTa CTaBKka 3a eDEKTUBHOCT Ha MHBECTULMUTE, NpU
kosTo Te MoraT ga ObaaT oTkyneHu 6e3 OOMbIHUTENHA
nevan6a. Mpu 1031 MeTOA He MoraT Aa ce OTYMTaT Nepuoan ¢
oTpuuaTenHa nevanba, T e. 3aryba, a CblWo Taka WMa W
pasnuyeH CMUCHI NpU UHBECTUPAHE CbC COBCTBEHU MMM ChC
3aeMHU CpeacTBa.

HeTHaTa HacTosila CTOMHOCT 3a OLEHKa Ha WHBECTU-
umoHHm BapuanTu (Net Present Value — NPV) ce onpegens no
3aBMCUMOCTTa

tC
NPV = iEth - > KRy,
1 t=1

t=t, -

kbaeTo E: u K: ca CbOTBETHO AOXOAMTE MO Mepuogn Ha
nomny4yaBaHe W MHBECTULMOHHUTE Pa3xogy MO MepuoanM Ha

S\t
BnaraHe; R, :(1+|) e MPEeBOAHMAT KOoe(ULMEHT 3a

Bpeme [ C NpOUEHTHA CTaBka /. 3a OTYMTaHe Ha pucka
npoLeHTHaTa cTaeka ce ysenmyasa— 1. =1+1".

BbTpeluHaTa Hopma Ha Bb3BpbLyaemocT (Internal Rate of
Return - IRR) npeacTaensiBa npoueHTHAaTa CTaBka Ha
PEHTAOMIMHOCT Ha MHBECTULMMTE, NPU KOATO KanuTanusauusTta
Ha perynspHO nonyyaBaHWs [0XO4 MOKpUBA WHBECTULMUTE,
T.e. Te ce otkynysat. Onpegens ce uTepaTMBHO MO
3aBMCMMOCTTA

i F.R, =0
t=0

KbaEeTo Ft e YacTTa OT MapWUyHUA MOTOK Npes t-TaTa roauHa Ha
Bb3BPbLIAEMOCT; Rt € NPeBOOHMUAT KOehULIMEHT 3a BpeMe t.

Mpu oleHKaTa Ha TEXHUYECKUTE W  TEXHOMOTUYHUTE
pelleHns 3a A0BMB Ha NONe3HW U3Konaemm, He3aBUCUMO Jan
Ce OTHAcA 3a WHBECTULIMOHHM MPOEKTW UMK 3a MPOeKTUTE 3a
pa3BUTUE Ha MUHHUTE PaBoTu 1 pasnpeaeneHne Ha Jobuea no
[OGMBHM eOuHWLM B [AEWCTBALM PYAHWLM, CE WM3BLPLLBAT
Pa3Xxoau 3a MUHHO-CTPOWUTENHM paBoTi U 3a NofabpXaHe Ha
MUHHUTE MOLUHOCTM, T.€. 33 BbBEXaHe Ha HOBM YacTW OT
HaxoaMlLeTo B ekcnnoatauus. ETo 3allo e LenechobpasHo
npu onpeaensHe edeKTUBHOCTTa Ha BapuaHTUTe fJa ce
W3N0M3Ba NOAXOAbT HA HETHATA ChbBPEMEHHa CTOMHOCT.

OT cBOA CTpaHa WHBECTULMWTE BKMIOYBAT CymaTta Ha
pa3xoauTe 3a CTPOUTENCTBO Ha PaskpUBALLM 1 NOATOTBUTENHU
13paboTKW, MALLIMHA U CLOPBXKEHUS N0 BAPUAHTU HA TEXHOIO-
MYHaTa cxema Ha pyOHMKa M Ha TexXHororuute Ha aoGusa.
CbOTBETHO AOXOMMTE NO NEpUOAM Ce ONPeensT KaTo pasnuka
MEXIy OyYaKBaHUTE TNPUXOOM OT W3BMEYEHWUs MoneseH
KOMMOHEHT W  eKCrnoaTaLMOHHUTE pasxodu 3a TAXHOTO
rnonyyasaHe 6e3 amopTu3aLmTe.

3a oTpassaBaHe BMUSAHWETO HA U3MEHEHMETO B KAYECTBOTO
Ha MONe3HOTO M3KOMaeMo MpW M3BMMYaHETO B Mpouleca Ha
[o6uBa, BeNuynHaTa Ha NpuxoauTe ce onpeaens Ha eanHULa
rnoneseH KOMMOHEHT B eAuHULA A0BUTO MOMesHo U3konaemo.
ToBa [jaBa Bb3MOXHOCT 3a MpsKO OTpassBaHe Ha ediekta oT
fMoBuULIaBaHETO (MM HaMansBaHETO) Ha KauyecTBOTO B
3aBUCMMOCT OT M3MEMEHUSTA B CTOAHOCTATE Ha MapameTpuTe
Ha TEXHOMOMMYHITE W TEXHUYECKUTE CXEMU CIPAMO LieHaTa Ha
TO3M None3eH KOMNOHEHT. ChOTBETHO B 3aBMCUMOCT OT LigHaTa
MOXe fda ce onpedend PaBHULLETO Ha  JAONyCTUMUTE
Ka4ecTBEHM I KOMM4EeCTBeHW 3arybu 1 obema Ha oobusa no
OTAENHUTE AOBVBHW €AMHULM U 32 PYAHWKA — MO Y4acTbLy 1
KaTo ugno.

MatematnyeckuaTt M3pa3 Ha MoAena B OKPYNHEH
pa3rbHaT BUA € cnegHuna
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W = i(zt

t=t.+1

I
Z, =Zj:05ththjt’
R :Zj:(c?tk?HpJ“Cﬂbj"
K,=>VC,+S +K/,

i

kbaeto W e MKOHOMMYECKMAT edhekT OT ekcnnoartauusta Ha
HaxoOMWETO 3a CbOTBETHUS BapuaHT Ha NPOeKTa; j — 4acTTa
OT HaxOAMWETO (PymHWYHOTO none), Moanexawa Ha
u3zemBaHe B nepuoga f; | — BMABLT Ha u3paboTkuTe,
MPEACTOSILYM 33 CTPOMTENCTBO WIM  PEKOHCTPYKUMS Mpes
nepuoga t B 3aBMCUMOCT OT rpadmka Ha M3MbAHEHWe Ha
CTPOUTENCTBOTO; Zt — NpuxoauTe OT npopaxba (B nesa unu B
US$) Ha cbobpxalyute ce nonesHu KOMMOHEHTU B AOBUTOTO
nonesHo uskonaemo Qy (B TOHA)  OT j-TaTa 4acT oOT
HaxoOMLLEeTO npe3 f{-TMs Nepuog Ha ekcnnoatauusi CbeC

CbbpKaHMe Ha YCrOBEH MoneseH KOMMOHEHT ¢t (B npo-
LeHT unn B rpama); Lt — ueHata (B US$) Ha eguHuua

YCIOBEH MOME3eH KOMMOHEHT (TOHMPOLEHT MnM TOHrpam) B
[obuToTo MonesHo mskonaemo Qg Pr — ekcnnoaTauuoHHUTE

(Cjeft) u obwwopyaHuyHnTe ( CJPt) pasxogu 3a pobuBa Ha

eovMHULa nonesHo uakonaemo (B nesa unu B USY) ¢
KOG(*)VILWIGHTa 3a OTYMTaHe Ha KONN4YecTBOTO NOArOTBUTENHU U
HapeaHy pabo no cvctemm Ha paspabotsare K[™; K, -
WHBECTULIMOHHMTE pasxoau (B nesa unm B US$)  3a
CTPOUTENCTBO Ha M3paboTkuTe no Bugose ¢ obem Vi (B m3) n
emvhnura ueHa C,, npes nepvoda Ha CTPOMTENCTBO WM

K- pasxoav

nogabpXaHe Ha MUHHUTE MOLLHOCTW B CbLUUA N3MEpUTEN, St-
pasxoauTe 3a MalluMHU U CbOPBXEHUA 3a CbliMA nepuog B
CbLLUNA nameputen.

PEKOHCTPYKLUUA, WHBECTULMOHHUTE 3a

BenuunHaTa Ha ekcrinoatalMoHHUTe pasxoau 3a fobuBa
ce Oornpefens kaTo CyMa Ha pasxoauTe 3a paGoTHa 3annarta Ha
eauHMLA A0BMTO MOMesHo M3Komaemo, pasxoauTe 3a mare-
puani 1 3a eHeprus Mo HOPMAaTUBY 3a KOHKPETHUTE YCIOBMS

e __ Kmni
Cjt - Nep ccqu()()ruKyarl +ZNmHm + NEU ’
m

kopero N N N, ca cbotserHo KomnnekcHara

HOpMa 3a pa3xof Ha TPYA M HOpMaTMBUTE 3@ PasxXod Ha
matepuarni 1 eHepris (B CbOTBETHIA M3MEPUTEN) Ha eAMHULA

[OBUTO MOMEsHO U3KONaemo; ¢ K - cpefHata

cpq’KdonJ’ yen
yacoBa CTaBKka M  koedWUMEHTUTE Ha AOnnaliaHus KbM
paboTHaTa 3annara, CBbp3aHu C pasvepa Ha paboTHarta
3annarta 1 C ycrnosusiTa Ha Tpyd, W LieHaTa Ha maTepuanute
(L,) wn Ha eneHeprusta (U) B npuetus mpw

OCTOMHOCTSIBAHETO Ha BapuaHTUTE M3MepUTEN.

OTpa3F|BaHeTO Ha KOnn4yecTtBeHWUTe U Ha Ka4yeCTBeHUTe

3aFY6VI 3a efeH N Cblin MacuB € BbB BeNUYMHATA Ha
CbAbPXaHWETO Ha None3eH KOMMNOHEHT (th, KOATO BKIHOYBaA
M3MEHEHMETO Ha Ka4eCTBOTO B CbAbPXaHMETO Ha TO3MU
nones3eH KOMMOHEHT B 3anacute Cjt C KOGCbVILWIGHTa Ha

usenmuareto npu gobuea K, =(1—K ). CvoteetHo

a; =Cy 1-k
OTuYUTALL| KAYeCTBEHUTE 3arybu OT NpUMEcK Ha CkanHa maca B

3aBMCUMOCT OT NapamMeTpuTe Ha BapuaHTa Ha TEXHOMNOrn4yHaTa
Ccxema n cucremMara Ha paspa60TBaHe B fobnBHaTa eanHnLa.

3a epHo 1 CbLO Cj, B MacuBa, /;, OTpa3fiBa pasnukiTe B

), kvgero K,

ay

€ KOE(MUUMEHTDLT,

Kau

W3BMMYAHETO HA eauHuUa [OOOWTO MOMEesHO W3KomaeMo B
HaTyparneH M3MepuTer, a LeHaTa Ha eauHuLua MomneseH

KOMTMOHEHT B AOOUTOTO nonesHo w3konaemo [/, npea-

CTaBnABa MNapuvyHMA KU3pa3 Ha Ka4vyeCTBOTO U [AUPEKTHO
0Tpas3siBa B CTOMHOCT U3MEHEHWETO B TOBA KaYeCTBO.

MpeanaraHuaT noaxop 3a 06BbLP3BaHE Ha KONMYECTBEHUTE
W CTOMHOCTHMTE  MNapaMmMeTpu Ha  TEXHUYeckuTe U
TEXHONMOTMYHUTE PELUEHUs B MEpapXM4YeH CTPYKTYpeH Mogern
3a 1300p Ha MHBECTULWMOHEH BapWaBHT 1 BapuaHT Ha
TeXHonoruyHaTa cxema Ha [JobuBa nossonsea fa ce
0TpassBaT MpOMEHUTE B MapameTNuTe Ha TexHomnoruute u
cucTeMUTE Ha paspaboTBaHe, KOMUTO MoraT [a HacTbhsaT B
npoleca Ha ekcrnnoaTauus Ha Haxoguwata. Mo Tosu HauuH
MOXe TEKyLLO a Ce aKTyanusupa MOAENTbT 3a OnpedesisiHe Ha
e(eKTMBHOCTTA M CLOTBETHO Aa Ce ONPedenaT rMmaHuYHUTe
CTOMHOCTU Ha Tean NapaMeTpil 3a KOHKPETHUTE YCIOBUS.

3AKNIOYEHNME

Mpeanpustusta B MMHHOBOOMBHATA NPOMWLLNEHOCT Ce
XapakTepusupaT ¢ BUCOKU MHBECTULMOHHW pa3xoam W TeXHU-
YECKM W TEeXHOMOMMYHM MPOEKTHU peLleHUs, KOWTO nped-
onpeaensT 4o ronama cTeneH CbCTOSHUETO Ha pyAHULMTE 3a
Abibr nepuog ot Bpeme. ChlueBpeMeHHO nasapHaTa cpefa,
0coBeHO 3a MeTanHuTE MUHEParHU CypPOBMHM, € AMHAMMUYHA Y
konebaHusTa B Hel YECTO Ca CBbP3aHW He CamMo ChC CTPYK-
TypaTa Ha NpOM3BOACTBOTO M MOTPebreHneTo Ha KpanHuTe
npoaykTh, ocobeHo npu GopcoBuTe LieHM Ha MeTanuTe. ToBa
Mo YCMoBWe NpeAnonara Bb3HUKBAHE Ha KOH(MUKT MeXxay Tesu
PELLEeHNs U CbCTOSHWETO Ha NasapHaTta cpeja, YneTo npeo-
[onsBaHe € CBbP3aHO C [OMbAHUTENHU pa3xogu. Bbs-
MOXHOCTTa 3a TeKyLLO 0Tpa3siBaHe Ha HeoBXoaUMUTE NMPOMEHM
B TexHomoruute Ha gobuBa M TeXHONoruyHata cxema Ha
PYOHMKa Mpu OLUEHKaTa Ha OTAENHUTE BapuaHT M Ha
BMUSHWETO UM BbPXY eDeKTUBHOCTTa Ha LANOCTHUTE peLLeHus
3a pyAHuKa, Le no3BonMu fAa Ce ONpedensT rpaHuyHuTe
CTOMHOCTW Ha TEXHOMOTMYHUTE napameTpu W ga ce MporHo-
aupart rpaHuuuTe 3a Gbaella edekTMBHA ekcnnoatauus Ha
Haxoguwwara.
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Metallic Mineral Resources in Bulgaria during the transition

OPPORTUNITIES FOR A FLEXIBLE VIEW OF DYNAMICS OF TECHNOLOGICAL AND
ECONOMICAL MEDIUM IN THE ESTIMATION OF TECHNICAL DECISIONS IN MINING

INDUSTRY IN BULGARIA
Ivanka Shoushoulova Georgy Shoushoulov
University of Mining and Geology “Pronitex” Ltd.
“St. Ivan Rilski — Sofia, 1700, Bulgaria Sofia

ABSTRACT

Modern mining sciences is related not only to changes in mining, geological and engineering conditions of occurring and quantitative
and qualitative characteristic but also to requirements towards technological and technical decisions as a response to the those
changes. Finally, the selection of one or another technical-technological decision is a results of the economical estimation and
reasoning of its advisability. Not only the requirements of methods used and criteria for estimation of functions of changes of
economical medium but also depending on purposes that will be achieved by the realization of design decisions. Dynamics of those
changes determines the rate of flexibility of methods and criteria for estimation in the overview of connection between technological
parameters of decisions and economical characteristics and limits of their realization. In the meantime, methods for economic
estimation should be precise for the specific design decision and sustainable enough for the period of realization and use or validity
of that decision in the aspect of strategy for development of industrial organization.

The report discusses the directions of affiliation of multilateral effect in the varied technological and economical medium with the final
result, determining the economical advisability of technoogical decisions in mining industry in Bulgaria — an issue of permanent
validity of mining sciences and practice.
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