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Abstract

The purpose of this paper is the research of ingredients of cow‘s milk by food type with hay
and silage in collection points Agroloni and from a private milk collection point. Methods that
are used for dairy ingredient research are Ekomilk, Lactoscan, Gerber. At the point of collection
Agroloni achieved are these results: fat 4.37%, SNF (Dry materials) 9.22%, protein 3.48%, lactose
5.05%, freezing piont -0.60%, specific gravity 1.0305 g [ cm3, conductivity 4.08%, water 0.0%,
pH 6.76%, temperature 16.6°C.While at the point of collection private milk, fat is 2.79%. By
comparing the results obtained we arrive at the conclusion that cows that are fed with concentrate,
fats is increased for 1.58% compared to cows that are fed with hay. The main component of milk
that has changed on the basis of food is fat.

Key words: Cow s milk, Hay, Silage-Concentrate, Fat.
Introduction

Feeding is the main factor that affects about 50 % of total production and about 60 to 70 % in
economic effectivenes of farming products. The quantity and quality of used food affects directly
the growth, prodcution and reproduction of farm animals, and affects the costs as well. Therefore
it is important to pay special attention for securing the food basis and the scientific use of food.
All of these factors affect the increase of milk quality and affects its components as well.

Plants are the main food source for farming animals. Plants growth and development is
mainly done by using chemical elements that are taken out of the earth. Animals body and the
farming products such as milk are made of the same chemical elements that are found in plants.
The research is done on fresh milk components from cow on the basis of feeding with hay and
processed fodder such as silage and concentrate. Cow feeding plays a very important role for the
milk components and according to this research milk of the cow that consumes hay and milk of
a cow that consumes silage and concentrate bring a better quality and quantity of milk and at the
same time maintaining the physical and chemical parametres.



The goal of silage is to conserve fodder that results of the fermenting activity of bacterial
flora, where the lactic metabolism dominates. This process stops at the same time the development
of harmful sporo forming bacterial species. From the microbiological point of view, the way of
silage processing, in other words fermentation and temperature eliminate almost all patogene sporo
forming bacteria and gives milk a rich bacterial microflorum which is an important precondition
for milk processing and for other milk products. Even from the organoleptic study, milk taken
from cows that are fed with silage has a white almost yellow color which tells us that this milk has
a very high amount of fat, has no smell, has a good taste and it doesn’t bother us while we digest.

Materials and methods

Material that is taken to undergo analysis is fresh cow milk. The reason for taking the samples
is ti value the quality of fresh cow milk and to define the components of milk and this has to be
done four times a month. The taking of samples is done in accordance with the method of random
selection and that is done for every analysis from two samples to determine the physical and
chemical parameters of milk. Dishes with whom the samples are taken were plastic dry dishes
and completelly cleaned and they were made of materials that do not affect on the organoleptic,
physical, chemical, and microbiological quality of the sample. Plastic bottles for taking the
samples were from 40 to 500 ml depending on the type of the analysis that is defined.

The transport of the sample is done with adequate equipment that secure the maintaining of
sample attributes. The temperature during transportation, to bring them to the lab, was 4 [1 C. The
same temperature was in the lab too. After we brought the samples to the lab, we shake the bottles
with hand so that the sample is as homogeneous as it could be. Those analysis were done during
Fabruary May 2013, where during this time interval we have won results with which results we
can determine the quality of fresh cow milk on the basis of cow feeding.

The samples analyzed during this time where from collection points Agraloni and from a
private milk collection point. The analyses where done in the Lab of the Agricultural Institute
of Kosova and the Lab of Food Engineering. The methods to determine milk components are:
Ekomilk, Lactosan and Gerber.

Ekomilk method automatically determines ten physical and chemical paremeters of milk such
as: Proteine, fat, density, dry materials, freezing point, temperature, lactose levels, conductivity,
pH, and water presence. Lactosan method automatically determines seven physical and chemical
parameters of milk. Gerber method determines fat levels in milk that is based on the solubility
principle of milk fat with sulfuric acid with a determined concentration (91%). During this process,
fat of milk stays emulged in hard acid solution and at the end it is separated by centrifugal process.

Results and discussion

Results are achieved throughout analysis to determine the components of fresh cow milk on
the basis of feeding with hay and processed foods such as silage and concentrate. According to
ISO stantards in Table 1, for milk of cows fed with silage and concentrate are those results: fat
4.37 %, SNF (dry materials) 9.22 %, density 1.0305 g/cm?, proteines 3,48 %, freezing point 0.60,
temperature -16.6°C, lactose levels 5.05 %, conductivity 4.08%, pH 6.76 R, water presence 0.00
%.

Results for cows fed with hay are: fat 2.79 %, SNF (dry materials) 9.36 %, density 1.0324
g/cm?, proteines 3.52 %, freezing point -0.61°C, temperatura 15.6°C, lactose levels 5.14 %,
conductivity 3.86 %, pH 6.69 R, water presence 0.00 %. Those results are presented in the table
below.



Table 1: Presentation of values of milk from cows feeded with silage concentrate and hay.

Milk components Unit Hay Silage and concentrate
Fat % 2.79 4.37
Dry Materials % 9.36 9.22
Density g/cm? 32.4 30.5
Proteine % 3.52 3.48
Freezing point °C -0.61 -0.60
Temperature °C 15.6 16.6
Lactose levels % 5.14 5.05
Conductivity mS 3.86 4.08
pH 6.69 6.76
Water presence % 0.00 0.00

According to the results that we were able to achieve with the equipments mentioned above
we can see that cows that are fed with silage and concentrate have a higher percentage of fat when
comparing with cows that are fed with hay. Cow feeding is one of the most important factors that
affects milk components and especially affects milk quality. From this results we can see that fat
is for 1.58 % higher for cows fed with silage and concentrate, dry materials are 0.14 % higher for
cows fed with hay, density is 0.04 higher for cows fed with hay, proteines are 0.04 % higher for
milk gathered from cows that are fed with hay, lactose is 0.09 % higher for milk won from cows
fed with hay, conductivity 0.22 higher for milk from cows fed with silage and concentrate, pH
0.07 higher for those fed with silage and concentrate. By milk of cows fed with hay these deviation
came up:

Private milk collection point

—— Hay

Figure 1- Changes of milk components from cows fed with hay.



Moreover, in milk from cows fed with sillage and concentrate, these deviations came up:

Agroloni

—p— Concentrate
and silage

Figure 2 —Changes of milk components from cows fed with silage and cocentrate.

Concentrate that was used had this composition: corn, barley, soya, sunflowers, bran, salt,
carbontes, dry materials. Premix, and lucerne. All this components affects not only the quality of
milk but also the quantity of milk produced. Milk quantity for a cow is 20 to 51litres, cow race is
simental. During lactation, milk production is 5700 1 with 3.98 % fat and 3.20 % proteines.

Silage can be basic food for milking cows during winter. It is a tasty food for cows and
they consume it very well. By only using silage as food, 11 litres of milk per day can be secured.
More often is corn silage used, and in small amounts also the lucerne silage. Hay is usually given
without tenuous, because it is consumed slowerer and salivas secretion is bigger. By only using
hay as milk we can secure 8§ litres of milk per day. In this case, we can see that cows that are fed
with hay except that affect the decrease of fat, it also affects a lot the quantity of milk produced.
Results comparison with the equipments Ekomilk, Lactosan, Gerber have shown how food affects
milk components with the amount given in the figure below.
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Figure 3- Comparison of components of cow milk based on feeding.

In figure three are given the changes of components of milk based on food that are gathered
in the collection points Agroloni and at the private collection point, where besides fat all other
components have changed. Those changes do not cross the limitation of the standards, while fat
has a decrease under the allowed values. As a main factor was food.



Conclusion

In this study we have achieve that through a research we can give the presentation of all
components and the quality of fresh milk in some collection points mentioned above. Research
is based on the data that are won in the Lab of Institute of Agriculture in Pej€. In this lab are
determined: fat, dry materials, density, protein levels, freezing point, lactose, conductivity, pH,
added water in fresh cow milk with equipments such as Ekomilk, Lactoscan, Gerber. According
to this research there are some changes in the levels of fat in collection point Agroloni where
milk from cows fed with silage and concentrate have a level of fat of 4.73 % while at the private
collection point where cows are fed with hay, the levels of fat are 2.79 %. This change shows that
food is a base factor that determines the level of fat in milk based on the standards of the regulation
20/2006. Through those analysis we have found out how food affects the quality and quantity of
milk.

Recomandations

It is recomended that chemical substances should not be added to milk and that hygienic
and sanitarian and technical conditions be good on the collection points. Temperature during
transportation from collection point to the lab has to be 4 to 5 °C so that the bacterial aspect is not
endangeroud. Food that is used for cows such as silage and concentrate it is preferred to be stored
in dry rooms where there is no mold, since when corn is molded it comes to the development and
growth of Asporaginus plavus that is important to produce afaltoxines in cows milk that have a
toxic effect on the humans organism.Cows that are fed only with hay it is preferred to get a better
combination of silage ration and hay so that the production and quality of milk is increased.
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Abstract

The cow milk is a biological liquid, product of the milk gland, with yellow-white color and
specific taste and smell. Soybean milk is a beverage produced from vegetable soybeans (soybean
integrated whole grain either soy flour). Comparing the nutritional and chemical properties of
these two types of milk, such as total dry material, water, total fat, protein, minerals (calcium, iron
and phosphorus), lactose, pH, acidity and calorific value contained in one cup (245 g), the world’s
researchers come to the conclusion that, soybean milk is a rich herbal protein drink while cow’s
milk is also a rich source of nutrients.

The cow milk contains twice as much fat and ten times more fatty acids compared with the
soybean milk.

The cow milk contains larger quantities of mineral substances (except Fe), and thus contains
about three hundred times more Ca and approximately two times more P in terms of soybean milk,
but soy milk contains more Fe (ten times) magnesium, copper (20 times) and manganese (42 times
more) than this is contained in cow’s milk. Both types of milk contain nearly identical amounts of
protein and water, soybean milk contains fiber, while cow milk do not contain fiber at all. Although
the choice of milk consumption is a personal decision within general health purposes - taking into
account nutritional and chemical properties of these two types of milk, soybean milk is a better
choice because it is characterized by low energy value, a lower percentage of carbohydrates, fats
and fatty acids and is important for people who are allergic to cow’s milk protein and lactose
intolerant, but is still subjected to further scientific research investigations in general.

Key words: cow milk, soy milk, nutritional properties, comparison

Introduction
“Milk is the most perfect natural food” (Hippocrates 400 b.c.)

The importance of milk was perceived primary by our ancestors while their successors have



scientifically proven the importance of milk as a food, and in everyday practice they confirmed
the importance of the value of the milk because it contains the necessary nutritive and protective
substances, acting positively on the immune system and health.

Definition of the Milk: Milk is a biological fluid with very complex chemical composition
(containing over 90 completely different components, with yellowish-white color and specific
taste and smell..Milk is secreted by glands of females mammals specific time after birth (partus).
Also milk can be considered as a suspension or emulsion of milk fat in water, found in dissolved
solids (such as lactose and soluble minerals in the form of salts) as well as materials in the form
of colloid (such as proteins).

Cow’s milk production according to the latest data from the world literature, is considered up
to 730 million liters per year. As because the percentage (%) of cow milk production worldwide is
quite large, a general term MILK id being accepted fr this kind of milk, without having to specify
the type of animal from which it comes. The composition of cow’s milk is variable and dependent
on a number of factors (health condition of milking cows, order and stage of lactation, method
and type of feeding, type of milking (hand or machine), while the number of milking, individual
characteristics, cow age, body mass, mobility, etc.)

Durability of processed cow milk is about 30 days depending on the method of storage and
temperature. : Chemical composition of cow’s milk in a glass of water 214,69 (gr), dry matter
12,9 (gr), ash 1,75 (gr), pH 6,9 (gr), acidity 0,21 (mgr) and soy milk in a cup is: water 228,51 (gr),
dry matter 10,4 (gr), ash 0,66 (gr), pH 6,74 (gr), acidity 0,24 (mgr) (World Academy of Science,
Engineering and Technology, 33 2009).

Colostrum is the first milk secretion which secretes immediately after giving birth, and a
thick yellowish liquid. There are good physiological role in infant (greater amount of immune-
active substances, vitamins and minerals), thus protecting against infections and allergies, cleans
meconium, helps prevent jaundice, helps maturation of intestinal intolerance and prevents,
reduces the severity of some infections such as diarrhea and measles. Laboratory studies show
that colostrum also successfully protect the body from a number of the following bacterial species:
Bacillus cereus, Salamonella enteritidis, Camplyobacter jejuni, Staphylococcus epidermidis,
Escherichia coli 0127: H7, Streptococcus pyogenes, Helicobacter pylori, Listeria monocytogenes
and similar.

Table no. 1: Representation in percents of the main components included in the composition
of milk (Tratnik, 1998)

Components of Milk %

Water 86 -89 %
Dry matter 11-14%
Milk fat 32-5,5%
Proteins 26-42%
Lactose 4.6-4,9%
Minerals 0,6 -0,8 %

Soy milk represent healthy and nutritious beverage, high quality protein source alternative to

cow milk’s protein and contain vitamins and minerals, protein, unsaturated fatty acids (50 - 60%
more than cow’s milk), but contains no cholesterol and even milk sugar, lactose, which causes
9



allergic reactions. It is produced from selected soy beans with bright color, rich in Q - 3 fatty acids,
with all their quantity extracted in soybean milk.

Soy milk is naturally sweet, slightly sweet taste and pleasant smell, also does not contain
any irritating ingredients, is easily digestible and can be consumed by infants and children. It
is also being recommended for people who have cardiovascular disease, high blood pressure,
arteriosclerosis, high amounts of cholesterol in the blood, and for people who are intolerant of
lactose. However soybean milk is not recommended for children who are born prematurely, and
for children with impaired renal function or who are intolerant of soy protein.

Table no. 2: Amino - acid composition of soy protein in various soy products (mg / 100 g
protein), (Presilski., 2006.)

amino acids bsgg:s soy flour concse(:l};ra te issl(;l );es soymilk | tofu
Isoleucine 35 46 48 49 46 48
Leucine 79 78 79 82 79 83
Lysine 62 64 64 64 60 61
x::ihn‘:““‘e and 15, 26 28 26 16 14
fy‘;f)‘;:la:a“‘“e and | 88 89 92 80 83
Threonine 41 39 45 38 40 40
Tryptophan n/a 14 16 14 n/a n/a
Valine 37 46 50 50 48 49

Table 3: Nutritional composition of cow and soy milk (one cup) (World Academy of Science,
Engineering and Technology, 2009 33

Energy
Fats Fa.tty Vegetable | Proteins | Lactose Ca Fe P value
@) 299 fibers @) @) |(@0) (mgr)
(gr) (mgr) (mgn) | Keal)
79
Soymilk [4,67 |0,52 |3,18 6,73 0 9,8 1,4 120,05
C(.)W 8,15 15,07 |0 8,02 4,27 290,36 (0,12 226,92 [ 150
milk

Results and discussion

The main difference between cow’s milk and soybean milk is their different background,
one is of animal origin, while the other is a product of the plant. Although we often encounter
different ethical, hypothetical and questionable issues surrounding the selection and quality of the
two types of milk, response that would arise would cover only nutritional differences between
these types of milk.

Cow milk and all other animal food products is whole nutritios protein which fully
satisfies consumers with the necessary amino acids (contains 8 grams of protein and 12 grams
of carbohydrate) and thus as a rich source of nutrients, fully one glass of milk can meet 30%

10



of the daily value of calcium in the adult population and 50% of he needs of vitamin B12 and
riboflavin (Clark, 2007). Often it is enriched with vitamin D in order to improve the resorption
of calcium from milk. The milk sugar lactose in milk is an alimentary problem for some people
who are intolerant of lactose (lack of the enzyme lactase), which causes intestinal bloating, gas
and diarrhea occurrence.

Soybean milk is a great drink for the lactose tolerant people as for the vegetarians because
one glass of soy milk contains 7 grams of protein, 4.5 grams carbohydrates 4.5 grams of fat and
contains no cholesterol.

Although supplies the body with vitamins B, it is poor in vitamin B12 and calcium (Yazici et
al., 1997). Both types of milk contain nearly identical amounts of protein and water, soybean milk
contains fiber, while the cow milk do not contains it. In terms of mineral differences, soybean milk
has a higher content of iron (10 times more), magnesium, copper (20 times) and manganese (42
times) in comparison with cow milk.

Conclusion

Milk is a complete food for human body which can fully satisfy all the necessary nutrients
required for normal growth and development of the organism. Although the choice of milk
consumption is a personal decision within general health purposes - taking into account nutritional
and chemical properties of these two types of milk, soybean milk is a better choice because it is
characterized by low energy value, a lower percentage of carbohydrates, fats and fatty acids and
is important for people who are allergic to cow‘s milk protein and lactose intolerant, but is still
subjected to further scientific research investigations in general.
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Abstract

With regular consumption of cow s milk, is get enough protein and magnesium in the body,
which is a boon to health. Using milk will not appear bone pain and rheumatism. Because the body
is rich in magnesium enough to resist the pain. Goat milk is a good source of minerals, which are
needed by the human body. It is also a great source of vitamins. One liter of goat milk contains the
daily requirement of vitamins necessary for human body. Kaseine micelles of goat milk are smaller
than kaseine micelles of cow s milk, and the percentage of whey protein (albumin and globulin) in
goat milk is higher. While in the cow milk asl-casein,is a major fraction of casein, in goat milk
fraction is p-casein. It can be said that p-casein, the main protein of goat milk. Donkey ‘s milk also
long been known for their healing properties and its use in cosmetics. It is scientifically proven
that the composition donkey's milk is closest to maternal milk. Some children who are allergic to
cow, goat or soy milk, with no problem can consume donkeys milk . In addition, donkeys milk
helps detoxify the liver, balance the digestive tract micro flora with lysozyme and lactose, also
helps in the prevention of cardiovascular disease. Donkey ‘s milk from one side of a very low level
of “bad” saturated fats, on the other side has very high levels of “good” and healthy omega-3
and omega-6 fatty acids. These good fats are commonly found in fish and fish oil, and have an
important role in the positive development and health. Helps balance the metabolic activity of
cells, helps in the treatment of skin problems such as psoriasis, helps against osteoporosis, treat
or reduce the symptoms of asthma and cough with lung diseases such as bronchitis and whooping
cough. Perhaps the most important benefit in the winter because it strengthens the immune system
of children and adults.

Key words: milk, cow, goat, donkey's , health

Introduction:

The main purpose of which it is a product used as food is the body to provide as much as
possible nutrients which include proteins, fats, minerals and vitamins. By regularly consuming
milk, bring enough proteins and magnesium in the body, which is a boon to health. There are
no occur to be bone pain, and rheumatism, because the body is rich in magnesium enough to
resist these pains. Cow’s milk: There are very weak smell pleasantly sweet and clean, without
any additional residue of another flavor. The durability of processed cow’s milk is about 30 days
depending on the method of storage and temperature. The color of a healthy cow milk is white.
12



The connection of milk to human health is very simple. Brain development and formation of
reason is the primary function of our body so a regular intake of milk is performed to enhance
the work of the brain. It is scientifically proven that the composition donkey’s milk is closest to
maternal milk. Donkey’s milk also contains the enzyme lysozyme, known as “antibiotic body”
because it has antibacterial and antiviral capacity and helps in preventing various inflammatory
processes in the digestive system. Goat milk is almost perfect and easily digestible food for babies
after cessation of breastfeeding. In addition, goat milk is an excellent food for babies because it
contains some kind of protein that often cause allergic reactions in children.

- Immunological and therapeutic properties of cow’s milk

Milk can be considered as a suspension or emulsion of milk fat in water, which are dissolved
substances (as lactose and soluble minerals in the salts Format) and substances in the form
of colloid (such as proteins). The connection of milk to human health is very simple. Brain
development and formation of reason is the primary function of our body so a regular intake of
milk is performed to enhance the work of the brain. By regularly consuming milk also get enough
protein and magnesium in the body, which is a boon for zdravjeto.Nema appear to bone pain,
rheumatism, etc. because the body is rich in magnesium enough to resist these pains.

Colostrum symbol of immunity, vitality and health benefits: Modern research has confirmed
the beneficial effects of colostrum. It stimulates the immune system, regulating the work of the
thyroid gland, helps with inflammation and allergic reactions. Colostrum positively affect the
growth, development, regeneration and maintenance of bone-muscular system, improves the
functioning of the brain and regulates fat burning.

Colostrum also has a powerful antybactricale ffect : laboratory studies show that colostrum
also successfully protect the body from the following bacteria: Bacillus cereus, Salamonella
enteritidis, Camplyobacter jejuni, Salamonella typhimurium, Candida albicans, Staphylococcus
epidermidis, Escherichia coli, Escherichia coli 0127: H7, Streptococcus agalactiae, Streptococcus
pyogenes, Yersinia enterocolitica, Helicobacter pylori, Listeria monocytogenes and similar.

-Immunological and therapeutic features of goat milk

Goat milk is one of the healthiest foods, especially when it comes to dairy products. Its
chemical structure is amazingly similar to mother’s milk. Goat milk can be used as a natural
remedy. Because of the danger of brucellosis, goat milk should be boiled immediately after
milking. In terms of cow milk, goat milk contains more essential fatty acids and is easier to
digest. Calorific value of goat milk is almost identical to that of the cow. Protein from goat milk
is similar to the protein in milk. Although the biological value of these two milk is approximately
equal , the analysis of amino acids showed a greater percentage of free amino acids in goat milk,
especially free of essential amino acids. Casein micelles of goat milk are smaller than caseins
micelles of cow’s milk, and the percentage of whey protein (albumin and globulin) in goat milk is
higher. While in milk as1-casein is the major fraction of casein, in goat milk fraction is f-casein.
B-casein, the main protein of goat milk. Goat milk contains higher amounts of minerals than cow’s
milk, especially potassium and chloride, which causes a slightly salty taste. This milk is almost
perfect and easily digestible food for babies after cessation of breastfeeding. In addition, goat milk
is an excellent food for babies because it not contains some kind of protein that often cause allergic
reactions in children. Throughout history mankind goat milk is recommended to strengthen the
immune system, healing and strengthening the lungs, tuberculosis. Milk can be a good ally in the
fight against stress. It contains vitamins B1, B2, B6 and B12 and therefore strengthens the nervous
system.

Health in a glass of goat milk and goat cheese: Goat milk is a source of high quality protein,
vitamins and minerals. One liter of goat milk contains 32 grams of protein, which is sufficient for
daily needs of a 11 year child or 70% of the daily requirement of a pregnant woman

Goat milk and folk medicine

The healing power of goat milk has long pointed Hippocrates, adding whey obtained from goat
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milk has medicinal properties. In the 19th century treatment with whey from goat milk was very
effective for people suffering from pneumonia, jaundice, rheumatism. Goat milk is recommended
for those who suffer from tuberculosis, the most common in fatal disease at that time.

-Immunological and therapeutic effects of donkey’s milk

Donkey milk from one side of a very low level of “bad” saturated fats, on the other hand
has very high levels of “good” and healthy omega-3 and omega-6 fatty acids. These good fats are
commonly found in fish and fish oil, and have a major role in the positive development and health
Perhaps the most important role of this milk is reducing the level of cholesterol in the blood, and is
involved in brain development, helps the body use the essential vitamins and minerals from food
is important for the development and operation of all vital organs.

In table 2 shows the average composition of donkey’s milk .

Chemical composition of

Donkey’s milk Total dry matter  proteins fat lactose ashes
Percent (%) 9.53% 1.57% 1.16% 6.33% 0.4%
Table 2 Chemical composition of donkey s milk (according to the research group of Chinese

professors)

Donkey milk also contains the enzyme lysozyme, known as “antibiotic body” because it has
antibacterial and antiviral capacity and helps in preventing various inflammatory processes in the
digestive system. It is scientifically proven that the composition of donkey milk is closest to breast
milk. It contains 60 times more vitamin C than cow’s milk, vitamins A, D, E and F.

Vitamin A - essential for restoring the cell membrane, allowing the skin to regenerate and
reduces the effects of aging skin

Vitamin B2 - whose deficiency can lead to lesions of the skin and mucous membranes, and
the presence in the milk through biological activity can significantly improve endurance

Vitamin C - antioxidant role, has been highly sought in cosmetics, slows the aging process
and accelerate the healing of skin

Vitamin E - is known as an antioxidant and is essential since because slows down skin
aging and provides stability to the cell structure It contains high amounts of magnesium, calcium,
phosphorus, potassium, zinc, omega-6 and omega-3 fatty acids, casein, serum albumin, linolinska
acid and some immunoglobulins, acting antibacterial and anti-inflammatory.

Conclusion

According to what has been noted in this paper we can conclude that milk is quite healthy
and quite recommended by pediatricians for babies (infants) especially for those babies who do
not consume milk, goat is recommended as the easiest of all three types of milk that are included
in labor. And with the regular consumption of cow’s milk, is get enough protein and magnesium
in the body, which is a boon to health. There are no bone pain, rheumatism, etc. because the body
is rich with magnesium enough to counteract the pain. donkey milk helps detoxify the liver,
balance the digestive tract micro flora with lysozyme and lactose, also helps in the prevention of
cardiovascular diseases.
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Abstract

The additives which are used in the dairy products represent chemical substances which
in small amounts are added in the milk and dairy products for their stability or improving some
of their characteristics. The role of the food in the civilization has been changing throughout
the centuries, with the changes in the world from political, economical and many other chang-
es. Food additives- are substances determined with international rules which are added to the
food during the technological production in order for the final product to be able to keep the
main characteristics of taste, smell and consistency. The additives are added to the food during
the technological procedure of the product, in the process of the preparation, processing, shap-
ing, packaging, transport and storing. The division of the additives is according to the Codex
Alimentarius  Commission. With numerical classification all these groups according to their E
numbers can be grouped into several groups or categories: E100-E199-color, E200-E299-pre-
servatives, E300-E399-oxidant, acidity regulator, E400-E499-thickeners, stabilizers, emulsifiers,
E500 -E599-acidity regulators, agents against gratinate, E600-E699-amps the flavor, E900-E999-
different additives, E1000-E1999-auxiliary chemicals.

Key words: additives, milk and liquid dairy products

Introduction

The additives (also known as adding) are substances or mixtures of substances which are
not groceries nor their nutrients but are added to the groceries during their production, process-
ing, storage, packaging or transport in order to keep the quality of the characteristics (appearance,
color, smell, taste, structure, expiration date) of the products. The additives which are used in the
dairy industry represent chemical substances in which small amounts are added in the milk and
dairy products for their stability or improvement on some of their characteristics, better appear-
ance, smell, taste and better biological quality, continuation of the expiration as well as prevention
of destruction or microbiological contamination.
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Why are additives used?

The role of food in the civilization has changed over the centuries, with the change of time
and the world of political, economical and many other reasons. So changed our attitude towards
food. Approximately 80% of the food we enjoy is in processed form, and the industry offers fast
food which is difficult to produce without additives . Additives must not pose a risk to human
health that is the consumer. Consumers may not be tricked and hide some weaknesses of raw
materials or the method of processing. Most additives are safe for people, and some are associated
with increases in serious diseases such as cancer and asthma.

Meaning of additives in human’s food.

Food additives - substances are defined by international rules that are added to food for
technological production as could the final product still keep the basic properties of taste, smell
and consistency. It is a prerequisite in today’s way of offering food to the market to achieve high
reliability of products and to protect the health of consumers as much as possible.

Additives according to functional properties are divided into the following major groups:

Dyes, preservatives, antioxidants, color fixative, acidity regulators, propellants, stabilizers,
thickeners, sweeteners, hardeners, additives used anti-caking additives used to form emulsions,
additives used for bleaching, additives that store color additives used for gelling, food acids, se-
questrant, humektant, plant gums, minerals, flavors, flavor enhancers , assets used against clots,
resources used against the creation of foam, modified starches, bases , enzyme preparations,
means for neutralization, aids in production means volume to product, emulsifiers, emulators
salts, means glazing and lubricants, and the remaining additives.

Numerical classification:

All these groups according to their E numbers can be grouped into several groups or cat-
egories: E100-E199-color, E200-E299-preservatives, E300-E399-oxidant, acidity regulator,
E400-E499-thickeners, stabilizers, emulsifiers, ES00 -E599-acidity regulators, agents against
gratinate, E600-E699-amps the flavor, E900-E999-different additives, E1000-E1999-auxiliary
chemicals.

Additives which are used, must meet the following conditions:

- not to be harmful to the human health, to be correct bacteriological and chemical clean
water as a supplement should not contain chlorides, nitrates, carbonates, iron, which condition its
fortress, where such water can be harmful to the quality of product and health.

Liquid dairy products

The modified dairy products are among those that milk fat is replaced by vegetable oils, then
humanized, vitamins added , fluorine, iodinated, fortified milk, flavored, chocolate milk, fruit milk
and others.

The modified milk fat is replaced with coconut, soybean or other oil.

Technological process according to Winkelmann, 1984 is a similar process to produce re-
combined milk. Davis (1979) considered the possibility of enrichment of milk with fluoride, in
order to preserve health. Fluoride milk besides calcium, phosphate contains more vitamins and
fluoride which is an important factor for dental health. Fluoride is added in the form of sodium
fluoride. Enriched milk mixture is composed of milk fat, water and fatted milk powder. Chocolate
milk can be used various cocoa and chocolate products and chocolate powder, chocolate paste and
chocolate syrup. The preparation of fruit milk fruit is used, natural or artificial flavorings, fruit
syrup, fruit pulp and seedless fruit-pulp.
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Rembowski recommended fruit milk mixture comprising 30-40% skimmed milk, the same as
many of homogenized sterilized fruit pulp, 10 to 15% sugar, and the rest is water. In such blends
koagolacia of casein and separation of ingredients depends solely on the nature and quality of the
fruit pulp.

Conclusion:

Food additives are substances with certain international rules that are added to food for tech-
nological production as could the final product still keep the basic properties of taste, smell
and consistency. Additives added to food during the technological process of production, during
preparation, processing, processing, shaping, packaging, transportation and storage. Division of
additives is made against the Codex Alimentarius Commision, under which division additives are
marked with the letter E. Prefix is an internationally defined number that is internationally ac-
cepted (according to European Communities) to denote the respective additive and is introduced
practical reason to avoid confusion when using synonyms additives. Additives contribute to a
better quality, and to improve some physical and chemical properties of milk and dairy products,
thereby increasing the consumption of products by consumers.
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N3CJUIEABAHE HA ®OCOOJUIINIHUA CBCTAB HA
NAMYYHHU MACJIA, IOJYYEHU OT
BBJITAPCKU COPTOBE ITAMYK
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Investigation of phospholipid composition of cotton oils from
Bulgarian varieties cottonseeds

Abstract

There is investigated the phospholipid composition of cotton oils, derived from six Bulgarian
varieties of cotton seeds. The amount of phospolipids in all of the investigated oils is less than in
the foreign cotton varieties. In all of the samples the predominant fraction is phosphatidylholine.
Its quantity is higher than in the oils from foreign varieties.

BnBenenue

OcCHOBHHTE OHMOJOTMYHO AKTHBHM KOMIIOHCHTH, CBHITBTCTBALIM PACTHTEIHUTE Maclia ca
¢dbochomumuan, cTeposr 1 TOKO(QEpoITH.

DochomunuauTe ca eAHN OT Hali—BaXHUTE CHIIBTCTBAIIN PACTUTEIHHUTE Macia BEIIECTBA
¢ ¢umsnonornyHo aeiictBue. Te mMarT M HM3pa3cHO AHTHOKCHIAHTHO, a B HAKOW CIIy4aW H
MIPOOKCHUAAHTHO aercTrHe [14].

KommaectBoTo Ha oconmunuaure B CypoBOTO IPECOBO MAMyYHO MACIIO CE ABUKU B INUPOKH
rpaauim ot 0,48 1o 1,96 % creapooneonenurun. ToBa ce 00sCHABA C PA3IMIHOTO KaYECTBO Ha
CeMeHara, MOYBEHO — KIMMATHYHNUTE YCIOBUS U COPTOBUTE OCOOCHOCTH, KAKTO M OT PEeXHMa Ha
MIpOBeXIaHe Ha IMpecoBaHeTo [3, 6, 7, 8, 10].

Cherry u Gray [11] u3cnenBar neauBHIyaTHAS QochHOTUIHICH ChCTaB HA TAMYYHH Macia
OT aMEpPUKAHCKH COPTOBE ITaMyK — TOCHIIOJNIOBH M 0E3rocHIIONOBU. Te yCTaHOBSBAT, 4e HAMA
CBIIECTBEHA Pa3/IMKa B TEXHHUS ChCTAB, KOMTO ce cheTon OT hocharuammxonuH — 23,16 - 28,60 %,
¢docharnauneranonamus 13,46 - 19,3 %, docharnannmuuosnron 10,10 - 13,41 %, docdarummn
murmanepunn — 7,62 %, pocdarunan kucenman — 2,38 %, muzodpocharuamxonus — 4,12 - 6,20
%, hocharnauncepun — 22,00 %, a ocrananmute 12 - 13 % no 100 % ca nemaenTHUIIPaHN.

Crnopen Vijayalakshmi u cpaBT. [15] u3cneaBanuTe OT TSIX MaMydHH Maclia ChIbP)KaT BbB
¢dochonmumuanara Gpaxnus docharuannxonus — 33,00 %, bocharnauneranonamus — 22,00 %,
¢docharnanmuroznTon —37,00 %, a ocrananute 8,00 % ca HeMAEHTHDHUINPAHH.

B naywynata nmuTeparypa JMICBAT JaHHU 3a OOIIOTO KOMWYECTBO Ha Qochomunumn u
WHIUBHUYaJIHUSI UM ChCTaB B IAMYYHO MAcJIO, MOJIYYIEHO OT OBITapCcKH COPTOBE MaMyK.

Marepuaiu u MeToAU
3a mpoBeXx/1aHe Ha M3JICIBAHNATA Ca U3II0JI3BaHN TAMyYHH CEMEHA OT IECT OBITapCcKH copTa
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namyK, npefocTaBeHy oT HCTUTYyTa 1o namyKa U TBbpAaTa nieHuna — rp.Yupnan: Yupnan 539,
ML240, Apanrapn 264, benu Ucksp 800, Ilepna 267 u Bera 412 - pexonra 2005 .

[onyueHo e Macio OoT ceMeHara KaTo EKCTPAaKLUATa € MPOBEJeHA C JHUETHIIOB eTep B
nabopaTopHH ycioBus B arapar Ha Soxlet 3a 12 h [9].

OOmoro chabpkaHue Ha ¢GochoaumuanTe B IMaMy4YHOTO Macio € OIpEeAeseHo
cnekrpodoromeTpuuHo 1pu 700 nm, ciex MUHEpaIu3upaHe Ha MacioTo ChC CMEC OT IEpXJIOpHa
U csipHa kucenuHa 1:1 (MuHepanu3upai peaktus) [4].

dochommnuaHUAT ChCTaB Ha NaMy4YHO Maciio € olpeaeneH Karo ¢docdonunuante ca
W30JIMPAaHU OT OCTAHAJIUTE JIMITUIHU KOMIOHEHTH [12], cien ToBa ¢ momoliTa Ha JBYIIOCOYHA
TBHHKOCJIOIHA XpoMarorpadus ca pasnesnenu. Ciiel pa3BUBaHE Ha XpomaTorpamara IeTHaTa Ha
UHIUBHIYaIHUTE (HOChHOIUITUAN ca MACHTH(UIMPaHU Ype3 HalpbCKBaHE ChC CHEUU(PUYHH 3a
orennute GochonunuIHN Ipynu pearentd [2, 13]:

- PeaktuB Ha [parenmopd - 3a dochomumuau cbc CcBOOOJHA XONWMHOBA Tpyma
(pocdarunmrxonns, 1M30PochaTuIIIXOINH, CHOUHTOMUEIIHH);

- Hunxunpun — 3a ¢ocdonunuam cec cBobogHa amuHorpymna (pocharuanneraHoIaMuH,
m3odocharuanneTanonaMut, pocharuaniIcepuH);

- Peaxtus na IlIng — 3a pocdarnaununozuron.

3a JomBJIHHUTENHO HIeHTHU(HIMpaHe ca u3non3Banu RF — ¢axropure Ha otaenHuTe
MHIUBHIYaIHH Qocdomunuan, Kouto ce cpaBHsBar ¢ RF - gpakropure Ha chbOTBETHUTE CBUAETEIH.

KonnuectBeHOTO —oOmpenensHe Ha WHAMBHAyalHHTE Qochonunuaum € HU3BBPLICHO
cnekrpodoromerpuuHo mpu 700 nm, ciex MUHEpaTU3MPAHETO UM ChC CMEC OT IEpXJIOpHA U
csipHa KucenuHu 1:1 ¥ nBeTHa peakuus ¢ MOJIIMOACHOB peakTus [S].

3a CTaTHCTHKO - MaTeMaTruuecka oOpabdoTKaTa Ha JaHHUTE € M3Ioi3BaH codryep Sigma
Plot 2002 u Microsoft Excel 2003. IIpu craructuueckara oOpaboOTKa € M3MOJI3BaHO HUBO Ha
nosepue 0=0,05 [1].

Pesyararu u o6cbxxIaHe

OO6moTto chabpxkaHue Ha Gochonunuar B U3CIEABaHUTE Macia € MPeJCTBacHO B TaoI. 1.
JlaHHUTE MOKa3BaT,ye CTOMHOCTUTE HA TO3M IOKAa3aresl ca OT €IUH U ChIL MOPSABK, KaTo Haii-
HHUCKO € IIPU MacioTo oT copra crangapT Yupnan 539 — 0,49 %, a Haii-Bucoko npu copt Bera
412 — 0,54 %. Macnoto oT OBITapCKUTE COPTOBE CE XapAKTEPU3UPA C SAHO CPABHUTEIHO HUCKO
chIbpkaHue Ha Qocdonmnuau B cCpaBHEHHE C IMUTHUPAHWUTE B JIMTEpaTypara JaHHHU 3a TO3H
nokasaren (0.48 — 1.96 %).

Tabnuua 1 Ceaspxanue Ha Gocdomunuan B ObIrapcKy NaMy4qHu Macia

Copr

ML 240 | ABanrapn Bera

benu Uckbp
800

Yupnan

539 [Tepna 267

264 412

Tlokazarenu

Docdommnumm,% | 0,49+0,03 | 0,51+0,02 | 0,53+0,03 | 0,50+0,02 | 0,52+0,02 | 0,54+0,02

[Nonydenure paHHM 33 WMHAWBUAYalIHUS CbCTaB Ha (ocdonunuanara Qpakuus Ha
naMy4JHHTe Macjia ca mpenacraBeHd B ¢wurl. Pesynararure nokassar, 4e BbB (ocdonunugHaTa
(dpakuust npeodnanaBa ocHOBHO (ocdaruaunxonun (42,53 - 60,46 %), KOoe€To € THIUYHO
W 32 M3CIEBAHUTE B JIMTEparypara NMaMy4HH COPTOBE, HO KOJMYECTBOTO MM € MHHUMYM
JIBA IBTU MO-HUCKO (23 -28 %) oT TOBa BBB BCHYKH OBJITapcKuTE coproBe. KommyecTBoTO Ha
thocoarnaunmaO3UTON TipH copToBe Ympnan 539 (24.51%), Ilepma 267 (28.51 %) u Bera 412
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(23.54 %) e cpaBHHTEIIHO TIO-BHCOKO OT TOBa Ha LUTHUpaHWTE B JuTeparypara ganau (10.10 —
13.41 %). lannure 3a dpocdaruamneranonamut (7,67 - 15,60 %) He ce pa3inuyaBar ChIICCTBEHO
(13.46 -19.3 %). Ot u3cnenBaHusATa Ce BIKAA, Y€ €IUHCTBEHO IIPU MacioTo oT copT Yupnax
539 e ycranoBeHo Hannune Ha cuHromuenus. [Ipu macnara or coprose ML 240, benn Mckbp
800, ITepma 267 n Bera 412 e nanune ¢docharnamiaurnnepos, KOHTo OTChCTBA MPU Maciara
ot copt Ynpman 539 u ABanrapn 264. KonnuectBara My ca OJHM3KH 10 YCTaHOBEHH IPH HSIKOU
oT uyxaute nicineasanus (7.62 %). KonnyectBoro Ha nusopopmure (JiuzohochaTHauiIxonuH 1
nm3o¢ocharnanIeTaHoIaMIH) € Hali-MaJIKo IIPH Maciiata oT coproBe ABaHrapy 264 u Bera 412
B CpaBHEHHE C OCTAaHAIIUTE, TP KOUTO TOJIEMH Pa3INyKs He ce Habmonasar.

®docchonunuam B namyyHo mMacno

B YupnaH 539

B ML 240

O ABaHrapp 264

B Benu Nckbp800

W Mepna 267
Bera 412
Mepna 267
Benv U ckbp800
ABaHrapn 264 W Bera 412
ML 240
Ypnan 539
f

J'I®EA (7]

BuaoBe q:ocq)onwnunu

Qurypa 1 ManuBuayaneH cberab Ha GpocdonunuaTa ppakius Ha ObIrapcky NaMy4YHH Macia
OX - docharmmmixomuH; JIOEA  —mm3odocdarrupuneranonamun;  OU
¢docharnaunmuuosuton;  JIOX-muzopocharnamnxomun; DPC - podarnamncepun; DPEA
¢docharnanneranonamud; OK - docarunan kucemmnu; CM - chunrommenun; DA
dbocharnarIIUTIIAIEPOIT

®docharuIXOIMHBPT y4yacTBa BbB BCAKA KIEThYHA CTPYKTYpa M € Hal-IIeHeH OT
¢dochonunuanara ¢pakuus. B cpaBHeHHe ¢ smTepaTypHH JaHHH 32 CITBHUOIVIEZOBO MAacllo —
smHONOB THI (30 — 32 %) [14], HEroBOTO KOJIMYECTBO B M3CIEABAHUTE Macia € M0-BUCOKO. To e
I10-BHCOKO U OT IINTHPAHUTE B JIUTEpaTypara JaHHH 3a yXI1 naMydHu Macna (23.13 —28.60 %)
[11, 15].

H3Boau

1. Ot n3ciieBaHNTE TAMYYHN Macja OT IIECTTe OBJITapcKy copTa MaMyK MaciloTO OT COPT
UYuprnan 539 e c Haif-HHCKO chabpxkaHue Ha Qochomunuan (0,49 %), KOETO € MO-HHUCKO OT
W3BECTHUTE B JIMUTEPATypaTa JaHHU 3a Yy>KAU COPTOBE.

2. BB QochonumunHms CbCTaB Ha Macliata OT M3CICIBAHUTE COPTOBE MpPeoOnaiaBall e
¢docharnannxonuasT — 60,46 %.
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MACTHOKHUCEJIMNHEH CbCTAB HA MACJIA OT CEMEHA OT
II'BITELI
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FATTY ACID COMPOSITION OF MELON SEED OILS

Zhana Yul. Petkova

University of Plovdiv, Department of Chemical Technology, 24, Tzar Assen
Str., 4000 Plovdiv, Bulgaria, e-mail: jana_ petkova@mail.bg

Abstract. Fatty acid composition of crude oil of three varieties of melon seeds was investi-
gated. The oil content in the seeds varied from 41.6% to 44.5%. The biological active components
— fatty acids, phospholipids, sterols and tocopherols were studied. Fatty acid composition was
established by gas liquid chromatography. The major fatty acid in total lipid was linoleic (51.1%
- 58.5%)), followed by oleic acid (24.8% - 25.6%). Phospholipids were isolated by column chro-
matography and quantified spectrophotometrically at 700 nm. The content of phospholipids was
0.7% - 1.7% wt. Total sterol content determined by gas chromatography was 0.5%. The quantity
of tocopherols determined by HPLC with fluorescence detection was 435 — 828 mg/kg.

BnBenenue

[Tenewrst (Cucumis melo) € eAHOTONUIIIHO B3SO pacTeHue oT cemericTBo Cucurbitaceae.
Ipousxoxaa oT bau3kus U3TOK U MOCTENEHHO J00UBa momyaspHOCT B msia EBporna. B bwira-
pus ca U3BECTHU cIleHUTe copToBe - MezneHa poca, Ilepcuiicku NeS, Bununcku xopasunu 21
u Xubpua 1 u ce ormexaar ocHoBHO B FOroszananua u KOxHa Beirapus, mo-manko ca 3aeTuTe
o B CeBepHa u IOrousrouna bearapus. [Isnemmre ca neHHa XpaHa, ¢ IoKa3aHa 1oji3a 3a
3[[paBETO HA YOBeKa. M3Moi3Bar ce MUPOKO M B HAPOJHATA MEIUIIMHA KaTo JICYeOHO pacTeHUE,
MPEropbuBa Ce MPU ChPACYHO-CHIOBHU 3a00sBaHus, OOJICCTH HA YepHUs AP0, ObOpenuTe, npu
MaJIOKpbBUE, NPU aTEPOCKIIEPO3a, PEBMATU3bM U nojarpa. [IbnemsT chbabpka BbINIEXUIPATH,
B T.4. DIIOKO3a, (pykTo3a u a0 16-18% 3axaposa, Humiecre, nekruH, Butamuuau A, C, D u K,
¢donueBa KucelMHA, KapOTWH, MUHEPAIHU BemlecTBa (Kamuii, marHesud, (ocdop, HaTpwid,
CEJICH W KaJll[Ui1) U pa3jIMyHu apOMAaTHU ChenuHeHus. He mo-maiika cTOWHOCT MMaT M CeMEHaTa
Ha MbIIENIA, ChABPXKAIIM (PUTOCTEPUHHU, KOUTO CIIOMAaraT 3a MOHMKaBaHE HUBATa Ha JIOUIHS
xonectepos. CeMeHara Ha MBIENIMTE CA €BTUHU U IIMPOKO Pa3MpOCTpaHEHH U C€ M3MOJ3BaT
[JIaBHO KAaTo CI'bCTUTENM M MPHUAaBaly apoMmar Ha cynuTe. CeMeHara Ha IbIela ca U3TOYHHUK
Ha Macjio, C BUCOKAa XpaHUTEJIHA CTOMHOCT, MOpaJyd BUCOKOTO ChIbP)KaHUE Ha MOJIMHEHACUTEHU
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MacTHH KUCeNHHH B Hero. CeMeHaTa Ha ImbIiemmuTe chabpkar 25,0 - 45,21% wmacio [1, 4, 12, 13,
14, 15, 18]. lanauTte oT M3CieABaHUATA MOKa3Bat, Ye JuHoJoBara kucenuHa (51,0 — 69,0%) e
OCHOBEH KOMITOHEHT B MacjIOTO OT CEMEHa Ha ITbIIenl cienBana oT ojenHosata (12,1 - 31,0%),
naamutrHOBaTa (8,4 - 23,9%) u cteapuHoBara kucenuHa (4,9 - 6,1%) [12, 13, 14, 15, 16, 18].

Y Hac He ca IPOBECHH U3CIECABAHMSA, CBBP3aHH C M3IIOJ3BAHETO HA CEMEHATa OT Pa3IUIHU
coproBe meient (Cucumis melo) KaTo MacjaoAaifHa CypOBHUHA 33 XPaHUTEIHN U IPOMHUIILIICHH TISITH.
MaciioTo 0T ceMeHaTa Ha ITBIIEI MOTaT Jia Ce pa3MIekaaT KaTo aJTepHaTHBA Ha KIIACHYECKHTE 32
Benrapus macia ot CIIBHUOITIEN, COSI M PaIIHIIA.

Len nHa Hactosmara pabora € Ja ce HM3CIIeIBa MACTHOKHCEIMHHHUS ChCTaB HAa CEMEHa
OT pa3IMYHH COPTOBE ITBIEINI, KaKTO W ChABPKAHHETO HA OCHOBHHUTE OMOIOTMYHO AKTHBHH
komroneHTH ((dochonunuan, creponu u Tokodepoinn), kKOuTo GopMUpaT KadecTBara My Karo
XpaHUTEJICH MPOIYKT.

Martepuaau U MeTOAU

3a mpoBeXXJaHe Ha M3CIEABAHMATA Ca M3ION3BAHMA CEMEHA OT Pa3UYHU COPTOBE ITBIEII —
Menena poca, Jlecepren 5 u Xubpun 1, pexonra 2011 rox.

M3non3Banu ca cranmaptau MeTomauku mo ISO 3a ananu3 Ha nunuau. MacleHoCTTa €
ompezieNieHa TeMIOBHO ciell eKcTpakmus ¢ anapat Ha Cokcne [8]; MacTHO KHCEIMHHUAT ChCTaB
— upe3 razoBa xpomarorpadus [6, 7]; HOTHOTO YKCIIO € H3YKCICHO Ha Oa3ara Ha MACTHO KMCEIMH-
HUS CbCTaB [2]; ChIbPIKAHUETO HAa TOKO(EPOIH — Ype3 BUCOKOS(EKTHBHA TEYHO - TEYHA XpoMa-
torpadus [9] u Ha hochomunuau [S] u creponu [11] — crieKTpoGOTOMETPUIHO, CIIEI] U30JIUPAHE C
MTOMOIIITa Ha ThHKOCIIOIHA XpoMarorpadust. OkCHIaHTHATA CTAOMITHOCT € OIpe/IeIeHa C TOMOIITa
Ha amapart “Rancimat” 679 mpu temneparypa 100°C u npomyxsase ¢ 20 dm*/h Be3ayx [10].

PesyaraTtu u nuckycus

JlaHHKTE 33 ChABPIKAHUETO HA MACIIO U Ha OMOJIOTHYHO aKTUBHHU BeliecTsa (poconunuim,
TOKO(EPOJIH, CTEPOIIH) B NIULIEPUAHUTE Macia, H30JIMPAaHH OT CeMEHAaTa Ha U3CJIeIBAHITE COPTOBE
bIIel, ca npeacraBenu B Tabnuna 1.

Taonauuna 1

ChbpikaHue Ha Macyio U OMOJIOTHYHO aKTUBHHU BEILIECTBA B MACJIOTO U CEMEHaTa Ha
pasnuanau coptoBe mbnenl (Cucumis melo)

Copt nbnem
IToxa3zarenn
Menena poca Hecepren 5 Xubpun 1

Macaenocrt, % 41,6 44,5 41,6
Crepoau

- B Macjoro, % 0,5 0,5 0,5

- B ceMeHara, % 0,2 0,2 0,2
Dochoaunuan

- B Macioro, % 0,8 0,7 1,7

- B ceMeHara, % 0,3 0,3 0,7
Toxkodepoan

- B Macnoro, mg/kg 828 435 731

- B ceMeHara, mg/kg 345 194 304
Woano uncao, g J,/100g 128 123 115
OxcuaaHTHA CTAa0MIHOCT, h 7,2 7,2 14,3
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CpabpikaHHETO Ha CypOBO Macilo B M3CIIEBAHUTE COPTOBE IbIem Bapupa oT 41,6% no
44,5%. OOmoTO ChIBbpPKAHUE HA CTEPOIH, POCHOTUIHIN U TOKOPEPOTIH € CXOMHO U OIU3KO IO
JIaHHWTE, CHOOIEHN 3a JIpyrd pacTutenHu Macia [17]. KoaumdecTBoTo Ha CTeposu M B TpUTE
W3CIIE/IBAaHA COpTa € OT €HaKbB NOpsabK. Hali—Bucoko chiabpkanue Ha (ocdommnuom ce
HaOmonaBa B MacioTto oT copt Xubpuza 1 (1,7% B macnoro u 0,7% B cemeHara), KaTto TO € B
TpaHMIUTE Ha ChAbPXKaHWe Ha QocdaTuay B COEBOTO Macio M cypoBara kaHoma (1,0 - 3,0%).
KomnuectBoTo Ha ocdonunuan B Maciara OT ceMeHara Ha ITbPBUTE JiBa COpTa € OJIM3KO /10 TOBa
Ha CITBHYOINIEAOBOTO U napeBuaHoTo Macio (0,7 - 0,9%). YcTaHOBEHO € 110 - TOJISIMO KOJIMYECTBO
Ha Toko(eposIi B MacjaTa OT ceMeHa Ha ITbIent copT MezneHa poca u Xubpua 1, crorBeTHO 828
mg/kg u 731 mg/kg.

MoHOTO 4MCIIO, KOETO € MApKa 3a CTENeH Ha HEHACHTEHOCT Ha MACTHHTE KHCEIHHH B
PACTUTENIHUTE Maclia € ¢ BUCOKH CTOMHOCTH (ﬁq>100 gJ,/100g), kaTo pe3yarar oT MO-roasIMOTO
ChJbp)KaHNE Ha €CeHIIMaTHATa JIMHOJIOBA KHcelnnHa. Maciara oT n3ciieIBAHUTE COPTOBE ITBITEII
ca ¢ Onu3Ko HOHO YMCIIO Ha ToBa Ha napesuuHoTo (107-135 gl,/100g), cnbraornenosoto (118-
141 g}z/IOOg) 1 panmanoto (105-126 gl,/100g) macna.

HopHoTO YnCo € KOCBEH IoKa3arel M 32 OKCHJIaHTHaTa cTaOWIIHOCT Ha Maciata. bimskure
CTOMHOCTH 3a HOJHHWTE YWClia Ha M3CJIEABaHHTE Maclla ca B CHOTBETCTBHE M C €JHAKBaTa
okcugantHa crabwiHoCcT (7,2 — 14,.3h). Te3u croiiHOCTH ce mOONMXKaBaT 10 OKCHIAHTHA
CTaOMITHOCT Ha CI'IbHYOIIIEIOBO MacJyo, TMHOIOB THII (8 - 12h).

MacTHOKHCEIMHHHAT CBhCTAaB € €JUH OT OCHOBHUTE IIOKa3aTelld, KOMTO CITyXaT 3a
OXapakTepH3MpaHe KadecTBara Ha PACTHTENHUTE Macia KaKTO [0 OTHOIIEHHWE Ha TAXHAaTa
XpaHNTEHA CTOWHOCT, TaKa M 10 OTHOIIEHHE Ha TSIXHATa OKCHAaHTHA CTaOMITHOCT PU ChbXpaHEHHUE
u TepMuuHa 00paboTka. ChCTaBbT Ha INIMIEPHTHUTE Macila OT CEeMeHaTa Ha U3CJIeBaHITE COPTOBE
ITBIIEII € OTIPEENIeH Ype3 KarwisipHa Ta30BO-TeYHa XpoMaTorpadusi ¥ JaHHUTE ca Mpe/ICTaBeHH
B Tabnumna 2.

Taoanma 2
MacTHOKHCENMHEH ChCTaB Ha IIMLEPUIHN Macjia OT CEMEHA Ha pa3IndHU COPTOBE ITBIIEII
(Cucumis melo), Tern. %

MacTHH KHCeJTHHH, CopTt nbnem
% Menena poca JHecepren 5 Xubpun 1
C - - 0,1
C i 0,1 0,1 0,2
C .. - - 0,1
Ciso - 0,1 0,1
C o 9,4 12,3 16,4
C e 0,1 0,1 0,2
C.. 0,1 0,1 0,1
C 50 6,6 6,1 6,5
C i 25,0 25,6 24.8
C 58,5 55,2 51,1
C ;s CIIL. 0,1 0,2
C oo 0,1 0,1 0,1
C o 0,1 0,2 0,1

3 _ . _ . _ . _ _ _
C 1.~ 1aypuUHo8a, C, P MUPUCTUROBA; C, L -Mupucmoneunoea, C 1520 nenmadexanosa, C, oo an

mumunosa, C, 5.~ NAAMUMONEUHOBA,; C |7 -Mapeapunosa, C 15.5-CMeapunosa; C 15.,-0N1€UHOBA; C e
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aunonoea; C,, -nunonenosa; C,, —apaxunoea, C,, -2adoneunosa

IIpu Bcr4Kky M3CiIeBaHK Macja OT CEMEHA Ha IbIIEI JOMUHKpa TiHojIoBaTa kucenuna (C )
(51,1 - 58,5%), cnenana ot onennosara kucenuna (C ) (24,8 - 25,6%), koeTo ru NpUYKCIIABa
KBbM MacJiaTa OT JIMHOJIOB THII, B KOUTO KOJIMYECTBOTO Ha JIMHOJIOBATA KUCEIIMHA € B TPAHUITUTE HA
48,3 - 74,0%, a Ha oneunoBara — 14,0 - 39,4% [3]. JIlunonosara kucenuHa npeacraeisisa 67,0 -
70,0% oT 00II0TO ChIABPIKAHUE HA HEHACUTCHH MAaCTHU KHCEJIMHH, a OJIenHOBaTa ChoTBeTHO 30,0
- 33,0%. CbOTHOILIEHHETO JIMHOJIOBA : OJIEMHOBA KUCEJIMHA € OKOJIO 2 : 1, KakTo B CllyyauTe Ha
coeBoTo (53,6% : 22,9%) u napeBuaHoTo Macio (62,5% : 24,1%) [17]. JluHoneHOBaTa KHCETHHA
e naentudumpana B konuuectso ot 0,1 - 0,2%. Ot HacuTeHUTe MaCTHH KUCEIIMHY ITpeodiiaiaBa
nanMuTHHOBara kucenuna (C, ) B konmuuectso 9,4 —16,4% (58,0-70,0% oT 061110TO KOJIMYECTBO
HAa HACHTEHWTE MACTHU KHCEJIMHH), CJC/[BAaHA OT CTeapHHOBaTa KucenuHa - 6,1% — 6,6% (28,0 -
40,0% oT TAXHOTO OOIIIO KOJHYECTBO). Pe3ynraTure 3a MAaCTHOKHCEIMHHUS ChCTAaB HA Maciiara OT
W3CJICIBAHUTE CEMEHA OT Pa3jIMYHKU COPTOBE IBIICII Ca CXOJHH C JAHHHUTE CHOOINCHHU OT JAPYTH
aBTOPU OT M3CJICIBAHUATA M BHPXY ChCTaBa Ha Macliia OT ceMeHa Ha menemr (Cucumis melo), B
KOWUTO OCHOBHHTE KHCEITHHH ca: nuHonoBata (51,0 — 69,0%), oneunosara (12,1 - 31,0%), manmu-
tuHOBaTa (8,4 - 23,9%) u creapuHoBara kucenuHa (4,9 - 6,1%) [12, 13, 14, 15, 16, 18].

B pactutenHuTe Macia OT pa3IHYHUTE COPTOBE ITBIICII MPe00iIalaBaT HEHACUTCHUTE MACTHU
KHCEJIMHH, KaTO TAXHOTO KOJIMYEeCTBO ChOTBETHO € OT 76,5% 1o 83,7% (Pwur.1).

B Hacutenn MK, %
90— — B Hewnacutenn MK, %

80—

70—

60—

50—

40

Cbabpxanue, %

30—

20—

MepeHa poca DecepTteH 5 Xubpua 1
CopT nbnew

@ur. 1. ChOTHOLIICHUE HA HACUTEHU M HEHACUTEHN MAaCTHU KHCEJIMHM B Macliata OT ceMeHa
Ha pa3nuuHu coproBe nbneu (Cucumis melo), Tern. %

CHOTHOIIIEHUETO HA HACUTEHHM : HEHACHTEHU KuceluHu € 16,3-23,5 : 76,5-83,7, t.e 1 : 3,3
B Macioto ot cemeHara Ha Xubpuna 1, 1 : 4,3 mpu copt Hecepren 5 u 1 : 5,1 B MacioTo ot
Menena poca. [Togo0HO CHOTHOIIIEHHE B MACTHOKUCEIMHHISI ChCTAB CE Ha0JIF01aBa Py COEBOTO,
CITbHYOTIICIOBOTO, [IAPEBUYHOTO M MAMYYHOTO MACIIO.

3aki0ueHue

CemeHnara ot u3ciensaHute coproBere mbreut (Cucumis melo) ca cpaBHUTENHO Ooraru
Ha mmnepuaHo macio (41,6% - 44,5%). I1o cBosSt MAaCTHOKHMCEIMHEH ChCTAaB M MO OKCHJAHTHA
CTaOMJIHOCT MacjaTa OT ITbIIell ca OJM3KH J0 Te3U Ha CIIbHYOIVIEZOBOTO MAcio, JMHOJIOB THII,
LAPEBUYHOTO M COEBOTO Maciio. BHCOKOTO ChabpkaHHe HAa OMOJOIMYHO AKTUBHU BEIECTBA B
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HU3CJICABAHUTC Macjia 06ycnale NOTCHIUAJTHO UM U3IMOJI3BAHC KaTO HEHCH XPAHUTCIICH MIPOAYKT.

N3cnenBannaTra ca mnpoBegeHu ¢ ¢uHaHcoBaTa mnoakpena Ha Ponx “Hayunm
u3ciaeaBanuss U MoOmiaHH npoekTn” KbM Ilogenenme Hayuna m Ilpunoxna [leiinHocrT,
IInopauscku ynusepcuret “Iancnii Xuaengapcekn” (HU 13 XD 006).
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OINIPEJAEJISAHE BJIMAHUETO HA MASITA BbPXY KAYUECTBOTO
HA XUIABA YPE3 AHAJIM3 HA N30BPA’KEHUA

Mar. mHK. XpucTuHa AHjapeeBa, aou. Jlena Kocragunosa-I'eopruesa
YHuBepcHuTeT 10 XPaHUTEJIHHU TexHo1orum - [Lnopaus

Determining the influence of yeast on the quality of bread by image
analysis

Bread is a basic (most consumed food product). Various factors affect the quality of the end
product. The results from investigation the influence of different quantity of yeast on indicators
of quality of the bread and mostly on the color have been presented in this paper. Images of the
different samples were analyzed using The Image Processing Toolbox in Matlab.

Xas0bT € eAMH OT MPOXYKTUTE OT 0COOCHO 3HA4YeHHE 3a MOTPEOUTENHTEe, THH Karo
BCEKM/IHEBHO Ce HaMHpa Ha Tpamne3ara. KadecTBOTO My 3aBHCH OT KOJIMYECTBOTO M Ka4€CTBOTO
Ha CypOBMHHTE, BIM3AIlM B ChCTaBa Ha TECTOTO — OpallHO, MpecyBaHa Mas, rOTBapcKa Coll,
MUTeHHa BOJa, Ma3HMHH, 3axapu U Apyru. O0eMbT U CTPYKTypara Ha CpeJuHaTa Ha TOTOBOTO
nzzaenne ce oopMAIT C OMOIIITa Ha XJI1e00IpOn3BoACTBeHATa Masi. HelfHOTO konnuecTBO Bapupa
B omnpenenenu rpanunm (0.5-10%) cnpsiMmo macata Ha OpanrHOTO. [To-MamKuTe KOJTMYSCTBA Mast
BOJIAT /10 3a0aBsiHE Ha Ipolieca, a Mo-rojeMuTe ro uHTeH3udumpar [1].

HamnpaBenu ca mpoOHM 71a00paTopHH U3NMMYaHUS Ha XJII0 C pa3MdyHO KOJIMYECTBO Mas. B
mpoba 1 (¢ur. 1) e Bnoxkena 1,5% masi, B ipoba 2 (¢ur. 2) — 2% wmas, B mpoba 3 (¢ur. 3) — 3% mas
u B ipo0a 4 (dur. 4) — 5% masi.
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Our. 1 ®ur. 2

Our. 3 ¢ur. 4

ToroBute npoxykTH ca 3acHeTH ¢ momomura Ha ¢oroanapar Olympus Pen Mini E-PM1 u
n300pakeHHsATa ca aHaJIM3UpaHu ¢ nporpamuuTe npoaykTu MatLab [3] u NI Vision Builder [4].
HamnpaBeHu ca 1o 4eTHpH W3CIeIBaHMS Ha Pa3IMYHHUTE IPOOM B ABaTa MPOTPAMHH IPOIYKTa,
CJIe/l KOETO € M3BBPIICH JUCIISPCHOHEH aHAIIM3 Ha MMOMy4YeHHUTe JaHHU (10Ka3aHu B Tabnuia 1).

JlMCIIepCHOHHUSAT aHAIIN3 Ce IIPaBH C LIy H3CIIeIBaHe BIMSHUETO Ha ABara (GakTopa - haxrop
A (paznuuHHTE TpOrpamMHu cpean) U ¢akrop B (koiaudecTBOTO Mast) BbPXY /1a/ieHa KOJIMUECTBEHA
mpoMeryrBa X (IBAT Ha CpeAnHATa Ha XJs10a).

3a ;ma ce m3cienBa BIUSHUETO HA (aKTOPHUTE, IIBPBO CE ONPENENAT CTOHHOCTHTE UM, IPH
KOHUTO C€ 3BbPIIBAT HAOIIONCHNUATA T.€. HUBaTa Ha (hakTopute. DakTOpHT MOXKE 1A MMa KauyeCTBEH
WM KOJIMYECTBEH XapaKTep.

XapakTepucTHKaTa Ha IpoLeca, KOSTO Ce M3MepBa, 3a Ja Ce YCTAHOBH BIHMSIHHETO Ha
(axropure, ce Hapuda OTKIIUK, KOWTO 33IbIDKUTEITHO UM KOJIMYECTBEH XapaKTep. 3a BCSIKO HUBO
Ha (akTopa ce mpaBAT cepus OT U3MEPBAHUS Ha OTKIMKA. Pa3mienaH e paBHOBECEH Mognel (¢
paBeH Opoii HaboneHUs BbB BCUUKK HUBA). [laHHKTE ca moapeneHu B Tadiuua 1.

Tabmuma 1

i IIpoda 1 IIpoba 2 IIpoba 3 IIpo6a 4
159 166 172 181
162 167 176 184

MatLab

160 170 175 183
162 169 173 182
158 164 173 180
161 168 175 184

NI
159 169 174 181
160 166 175 183
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Bw3moxkHO € JOI'BJIHUTCIHO BJIUSAHUC BHBPXY OTKIIMKA, ABJDKAIIO CC Ha B3aHMOH€I>iCTBHe
MCIKIY ABara q)aKTopa. 3a neiara Tpﬂ6Ba Jla C€ IIPOBEPU XUIMOTE3aTa 3a HAJTUIUC HA B3aHMOZ[€I>iCTBPIe
MCIKIY ABara (baKTopa. 3a meJIHOTA ca PA3MICIKAAHU U TPUTE XUIIOTE3U:

1) Bimsinue Ha dakrop A
HO: m1*=m2*=...=ma*

H1: ne Bcuuxu mi* ca paBHn

2) Bimsinue Ha dakrop B

HO: m*1=m*2=...=m*b
H1: ne Bcuuxu m*j ca paBHn

3) B3aumHO BiHsiHUE
HO: ml11=m12=.=m21=...=mab < “Mexnay dakropuTe HsIMa B3aUMHO BIHIHUE"

H1: He Bcuuku mij ca paBHU

«— “@axTop A He BIUsE BbPXY Hpoueca”

> “@axTop A BiUse BbPXy Iporeca’

<> “@axTop B He Brusie BbpXy mporeca”

< “@axtop B Bnuse Bppxy npoueca”

© “Mexnay pakropuTe UMa B3aMMHO BIUSIHUE”

HpOBepKaTa Ha TPUTC BUJA XHUIOTE3U CC OCHOBaBa Ha CBHIOCTABAHEC Ha (I)aKTOpHI/ITe u
OIMMAUTHUTE AUCIICPCUHN C TOMOIITAa Ha F-cratucruku. Pe3yJ'ITaTI/IT€ CC MPECACTABAT C NIOMOIITAa Ha

TabIuIIaTa 3a aHAJIW3 Ha TUCTIepcHsTa (Tabmuma 2).

Ta6nuna 2
N3rounuk
A Cyma Ha Crenenu Ha Cpetru KBazpath Craructuka Ha
swcrepous: KBaJIpaTUTe cBoboIa tecta FHaom.
S? M =
baxtop A | S2 =3.7813 p-1=1 4 =3.7813 Sz/pa(r=1)
P 14125
S2 m =
baxtop B | §2=2141844 | ¢-1=3 q%l=713-95 S/pa(r=1)
=266.6887
5 S /(p=Dg-1) _
batopu |52 =3.0038 | (p=D(@-D=3 | " 10313 | 5% /pg(r)
1 (p-Dlg-D
=0.3852
OcraTpuHa S2
micnepens | S = 64.25 pq(r—=1)=24 | —*—=26771
R pq(r=1)
Obma | 6> 931297 | pgr—1=31
JIMCTIPCHST

CyMara Ha KBaJ[paTUTe ce NMpecMsTa 1o cieaHure popmynu [2]:

Sj = qu(;;.. —;)z , S; = prZ(;ﬁ,: —_M)Z
i J

Su=rZ ¥l x,-worn . =TTl -
i ]

KbIACTO

p =2 — ot dakrop A (6poit mporpamu)
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q =4 - ot akrop B (6poii mpoOu ¢ pa3InIHO KOIUIECTBO Masi)
r =4 — Opoii u3MepBaHHMs 3a Besika 1poda ot paxrop B.

Pemrapaioro npaBuio € ciegHoTo:

- Axo Fna6m.< Fxp., To mpuema ce H,

- Axo Fnabn.> Fxp., To ce orxBbpisa H

Fxp. ce ompeznenst ot TabIMIM B 3aBUCUMOCT OT TIpara Ha JJOBEpHUE U CTETIEeHUTEe Ha cBo0O/a.

3ajgauara ce pemraBa ¢ NOMOINTa Ha BrpajaeHara mpouexypa B Excel 3a nBydaxropen
JHcriepcuoHeH aHanu3, kosito € Tools>Data Analysis> Anova:Two Factor With Replications.
[Ipouenypara e npuiiokeHa Npy clia3BaHe Ha M3UCKBAHMATA 32 BEBEKIAHE HA JAHHUTE: ITbPBUSIT
pen 1 mbpBara KoJOHa ca OT/IEJICHH 32 €THKETH, KOUTO ca TEKCTOBH cMMBOJIM. HayanoTo Ha Besika
rpyna e IMoCOYeHO C eTUKET Ha MbpBHs pen (¢pur. 5).

“ Home Insert Page Layout Formulas Da

19 - Jx
A B C D E
1 Mpo6a 1|Mpoba 2| Npoba 3|Mpoba 4|
2 159 166 172 181
3 MatLab 162 167 176 184
4 160 170 175 183
5 162 169 173 182
6 158 164 173 180
7 NI 161 168 175 134
) 159 169 174 181
9 160 166 175 183

@ur. 5 Jlanau no ycnoBue

Crnen u300p Ha Mpolienypara u ce mosBsiBa mpo3opera ot ¢ur. 6. B monero “Input Range” ce
3aJlaBaT KJIETKUTE C BXOAHUTE JaHHH, B noseTo “Rows per sample” ce 3aiaBa Opos Ha penoBeTe
KBM BCsiKa rpyna, B nojeto “Alpha” ce 3ajaBa cToHOCTTa Ha Tpara Ha JJOBEpHeE.

Anaova: Two-Factor With Repl[m &I-E—hJ

Input

— 0K
Input Range: SAS1:5E59 55 -
Rows per sample: 4
Alpha: 0,05 \ﬂ,
Output options
==
Qutput Range: £

@) Mew Worksheet Ply:

Mew Workbook

@ur. 6 [Ipouenypa 3a qBydakTopeH JUCIEePCHOHEH aHATN3
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UzxoxbT chabpika 00001IeHa HHPOpManus 3a BCsika rpyna OT JAaHHH TOOT/IENTHO U Tabnuia
Ha nBydakTopHus aucnepcnoneH ananu3 (ANOVA), nokasanu Ha ¢ur. 7.

m Home Insert Fage Layout Formulas Data Review View Ad

L18 - fe
A B C D E F G

1 Anova: Two-Factor With Replication
2
3 SUMMARY 1 2 3 4 Total
4 1
5 Count 4 4 4 4 16
6 [Sum 643 672 696 730 2741
7 Average 160,75 168 174 182,5 171,3125
& Variance 2,25 3,333333 3,333333 1,666667 70,09583
9
10 2
11 Count 4 4 4 4 16
12 Sum 633 667 697 728 2730
13 Average 159,5 166,75 174,25 182 170,825
14 Variance 1,666667 4,916667 0,916667 3,333333 77,18333
15
16 Total
17 Count 3 8 8 8
18 |Sum 1281 1339 1393 1458
19 Average 160,125 167,375 174,125 182,25
20 Variance 2,125 3,982143 1,835286 2,214286
21
22
23 ANOVA
24 Source of Variation 55 df MS F P-value F crit
25 Sample 3,78125 1 3,78125 1,412451 0,246277 4,259677
26 Columns 2141,844 3 713,9479 266,6887 1,48E-18 3,008787
27 Interaction 3,09375 3 1,03125 0,385214 0,76461 3,008787
28 Within 64,25 24 2,677083
29
30 Total 2212969 31

®ur:. 7 Pesyarar ot 1By(QakTOpHHUS TUCIIEPCHOHEH aHAIIN3

H3Bona:

[IpoBeneHoTo u3cienABaHE Naje PE3yATaTH, KOUTO MO3BOJISABAT Ja CE HAMPABAT CICIHHUTE
W3BOJH:

1. Fuabm.A=1,4125, Fxp.A=4,26 — Fuabm.A < Fkp.A, ciemoBarenHo ¢GakTopsT A
(TporpaMHU cpeu) He BIHsIC BbPXY [IBETA HA CPEIMHATA HA XJI10a.

2. FHa6n.B=266,6887, Fxp.B=3,009 — Fuaon.B > Fxp.B, caenosarenHo ¢akropst B
(KoMMYecTBO Mas) BIIMSC BHPXY I[BETA HAa CPEMHATA Ha XJIs10a.

3. Fra6:1.AB=0,3852, Fkp.AB=3,009 — Fra61.AB < Fxp.AB, cienoBarenno Mexay aBata
(hakTOpa HE CHIIECTBYBA B3aUMOJICHCTBHE.
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MUHEPAJIEH CbCTAB HA ITPECOBKH
OT IIVIOJAOBE HA APOHUSA (Aronia melanocarpa (Michx) Elliot)

IMaBes Mepmkanos', Mupocaasa KakasioBa',
I'aast TonueBa?, Anoena Crosinosa’
pmerdzhanov(@abv.bg

1 -YHuBepcHuTeT IO XPAHUTEJIHH TEXHOJIOTHH, Oy1.Mapuua 26, Ilnosins
2 - IlnoBauBcku YHusepceurer ,,I1. Xunenpapekn”, yia. Ilap Acen 24

MINETRAL COMPOSITION OF WASTES
FROM CHOKEBERRY FRUITS (4ronia melanocarpa (Michx) Elliot)

Abstract

The aim of this study is to determinate the mineral content of chokeberry dry wastes (4ronia
melanocarpa (Michx) (Elliot). There are identified 13 chemical elements. The concentrations of
macroelements are K (6785,72 mg/kg) and Na (1455,02 mg/kg). The contents of microelements
are Fe (33 mg/kg), Mn (17 mg/kg), Zn (15 mg/kg), Cu (6,3 mg/kg) and Co (0,65 mg/kg). There
are also determinate Cr (59 mg/kg), Ni (31 mg/kg), Ti (3,9 mg/kg), Pb (1,1 mg/kg), Sn (0,6 mg/
kg) and Ag (0,11 mg/kg).

YBoa

Aponnsara (Aronia melanocarpa (Michx.) Elliott) mpuHammexn xkpM ceM. Po3orBerHu
(Rosaceae). TlpencraBnsBa xpact, KOHTo goctura Ha BucodnHa oT 90 mo 180 cm, medTu mpes
MECeI alpuil, a IUIOZO0BETE 3pPesT B Kpasi HA MECell aBIyCT.

[pomsxoxna or CesepHa Amepuka. Ot 1920 1. 3amouBa BBBEXKIAHETO W KaTo KyITypa B
Hsikou yacTu Ha M3rouna EBpomna, a gHeC ce cpela B MHOTo cTpanu ot EBpomna u M3rouna Asus,
KBJIETO C€ OTIVIECXKIAT PA3IMIHU COPTOBE.

B boirapus apoHusiTa 3ano4Ba Jia ce OTIIeKa Karo Kyiurypa npe3 1995 .

Ot apeBHOCTTa XOpaTa M3MOJI3BAT IUIONOBETE HAa apOHUATA 3a IOJydaBaHE Ha Pas3IMIHU
HAalUTKH ¥ XpaHH, C e JICYCHWE Ha peanna 3a00JsiBaHUS — XHUIIEPTOHHS, aTepOCKIEpo3a,
aBUTaMHHO3a, THa0eT U IIp.

JlHec e ycTaHOBEHO, 4e JIeueOHOTO JeHCTBHE Ha IIIOIOBETE, KAKTO M HA IIPOU3BEIKAAHUTE OT
TSX XpaHUTEIHN MPOAYKTH C€ ABJIDKH Ha ChABPKALIUTE CE Pa3HOOOpa3HH OMOJOTMYHO-aKTHBHU
BEIIeCTBA — AHTOIMAHIHHU, (CHOIH, TOTNU(PEHONN, BATAMIHA U IpyTH [1].

[TnonoBere Ha apoHMsATa ca OOTATH ¥ HA PA3IMIHN OMOTEHHHN MaKpO- M MHKPOEGJIEMEHTH, KaTo
TSIXHOTO KOJIMYECTBO, 110 JINTEPATYPHH JTaHHH, BApHPA B IHPOKU T'PAHULM CIOPE reorpadcKust
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MIPOU3XOJ] U COPTA, KAKTO U B 3aBUCUMOCT OT M3MOJ3BAHUS METOJ] 32 TAXHOTO OMPEIEIISHE.

Cnopen [eneB [2] miomoBeTe OT apoHHs, Bupeema B bbiarapus, mo cbIbp’KaHUE Ha
Mmakpoenementute K (2584,8 mg/kg), Ca (378,03 mg/kg) n Na (32,31 mg/kg) ca 106bp N3TOUHHK
Ha MUHEPaJH, KaTo 110 eJICMEHTCH ChCTaB T ce NOONMKaBaT J0 IUIOAOBETE Ha KbIIMHATA, YSpPHATA
OOpOBUHKA U KacHca.

KonwmuecTBOTO Ha MIESHTHOUIIMPAHUTE MAKPOCICMEHTH B IUIOJOBE, OTIICKIAHU B JPYTH
ctpanu, € K (ot 1544 no 2850 mg/kg), Ca (ot 124 — 322 mg/kg), Mg (ot 160 no 239 mg/kg) u Na
(ot 26 no 43 mg/kg) [6 - 11].

Cwabpxanuero B onosere Ha K, Ca, S Mg e B konn4ecTBo, KoeTo ode3redaBa Mexay 12 —
50 % oT mHeBHATa MOTPEOHOCT Ha Te3U eneMeHTH. [[1omoBeTe Ha apoHUITA ChABPKAT CIIEMCHTA
I B komuaecTBO 5 % OT THEBHATA OTPEOHOCT HA YOBEKa [S].

B mionoBere ca uaeHTHQUIMPAHU U peauia MUKpoeneMenTy, kato Cr; Fe; Ni; Mn; Zn; Cu;
Pb; Co; Se, L m ap. [3, 8,9, 10].

Mertanute MOCTHIBAT B YOBELIKOTO TSUIO OCHOBHO Ype3 XPaHUTEIHUTE MPOMYKTH. Te He
Tpsi0Ba Ja ChABPIKAT TOKCHYHH €JIEMEHTH. J[OpH ¥ Cllein OT HAKOM €JIEMEHTH MOTaT JIa OKaXKkaT
pa3IMYHU U MHOTOOPOWHU HEXEJaHW IPOMEHH HACTBHIIBAIY, KAKTO MPU ChXPAHEHUETO, TaKa U
MIpH TIPUTOTBSHETO Ha XpaHata EnHa yacT ot enemMeHTUTE, 00ade, B ONpPEACICHA KOHIICHTPAIUH
ca XKU3HCHO HEOOXOIWMH 3a YOBEKAa W MOTaT Ja Ce OTHecaT KbM Taka HapedeHUTE OWO- Wid
€CEHLUATHH €JIEMEHTH.

3a ;1a ce n30erHaT pUCKOBETE 3a XOpaTa B CBeTa ca BbBEIICHH peIUIla HOPMATUBHH IOKYMCHTH,
Kacaelly KOHTpoJia Ha 0€30IIacHOCTTa Ha XpaHuTe [4].

B nureparypata He ca OTKpUTH JAHHU 3a ONpPEEIISIHE Ha eIEMEHTHHS ChCTaB Ha MPECOBKHU
OT apOHUs, KOCTO € U IIeJI Ha HacTosIaTa padora.

Marepuaan 1 MeTOAN

W3nom3BaHu ca W3CYIIEHM INPECOBKH OT IUIOJOBE Ha apoHus (BiaxHocT 7,9 %), cien
MIPOMUIILIEHO ITOJTy9YaBaHe Ha COK.

[Ipenn npucTbIBaHE KBM ONpENENsTHE KOHIEHTpAIMATa Ha W3CIICIBAaHNUTE EJIEMEHTH,
IIPECOBKHTE OT apOHMUS Ca MUHEPAIM3UPAHH Ype3 MUKPOBBIIHOBA crcteMa Berghof - MWS-1-IR,
Germany. 3a nenta 0,5 g + 0,0001 g npecoBku OT apoHUs ca MPETETICHU HA aHATUTUYHA BE3HA,
NpeXBBPIIEHH ca KoIudecTBeHo ¢ 5 cm’ 63 % HNO, (ultrapure Merck, Germany) u 2 cm’® 30 %
H,O, (ultrapure Merck, Germany) B Te(yioHOBM OOMOM M ca TOJJIOKEHH HAa MMHEPAIIM3alUs Ha
TPH CTBIIKH:

Temmneparypa 100 °C, Bpeme — 4,30 min, mormtHOCT 40 %);

Temmeparypa 120 °C, Bpeme — 6,30 min, momHOCT 40 %);

OxnaxaaHe.

[Mony4yeHnTe MUHEPAU3ATH ca JOJETH ¢ OuaecTunupana Boja a0 50 cm’. Pazpaborenu ca
TP yCHIOPEAHU OITUTHU IPOOH U eTHA ITpa3Ha, KaTo MPECTaBeHNTE B TOBA U3CIIEJBAHE PE3YIITaTH,
TIPE/ICTaBISIBAT KOPUTHPAHATa CPEHOAPUTMETHYHA CTOMHOCT OT THIX.

Bcuukn m3non3BaHy peakTHBH ca MpeHa3HaYeH! 3a aHaJIU3 Ha CIIEI0BH KOHIIEHTpAIUU Ha
XMMHUYHH EIEMEHTH.

KoHneHTpanusTa Ha M3CleBaHUTE €JIEMEHTH B MPOOHHWTE Pa3TBOPH € OIpelesieHa 4pe3
KBaJIpyIOJIEH MacCIIEKTPOMETBP C MHAYKTHBHO cBbp3aHa miasma ICP-MS Agilent 7700 (Tokyo,
Japan) c oxromnoxnHa peakunonHa cucrema (ORS) u xenuii KaTo KOJM3HOHEH ras.

3a menuTe Ha aHaNIM3a € HalpaBeHa BHHIIHA KaJHOpaIHs CIPSIMO MHOTO IOJIHEIEMEHTHH
CTaHIapTHH Pa3TBOPH B KOHIIEHTpanuoHeH uuTepBant 10-1000 ug L' mpuroTBeHH ciie moAXOASIIO
paspexaane ot ICP multi-element standard solution VI (110580 Merck, Darmstadt, Germany).

3a KOHTPOJ Ha EBEHTYaJHH HECHEKTPaJHW MYNTHIUIMKATUBHHU ITIPEYECHUs] € BKIIOYEHO
HaOmonenne Ha curHana Ha Rh (CPAchem bwarapms), BHacsH karo BbTpENIEH CTaHAAPT KbM
BCUYKH NMPOOHU U CTaHIAPTHU Pa3TBOPH.
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Pe3ysaraTtu u 06chbKIAHUS

Ot BaxxuuTe Onorennu makpoenementu Ca, K, F, Mg, Na u Cl, onpeneneHo e ChIbpikaHHueTo
Ha - K (6785,72 mg/kg) u Na (1455,02 mg/kg).

Ot 3Haummute Ouo-mukpoenemeHntu Fe, Mn, Zn, Cu, Co, Mo, I u Se, ompeneneno e
CHIIBPKAHUETO HA IIBPBUTE MET, KATO TIXHOTO KOJUYECTBO € MPEICTAaBeHO Ha (ur. 1.

B npecoBkure ca onpenenenn u apyru enementu - Cr; Ni; Ti; Pb; Sn u Ag, karo TaxHOTO
KOJIMYECTBO € MPEJICTABEHO Ha (T 2.

ITo cTolfHOCTH Ha MaKpO- M MUKPOCJIEMEHTH aHATU3UpaHaTa OT HaC CypOBHHA CE Pa3linvaBa
OT JIaHHUTE B JuTeparypara. ToBa ce 00sCHsIBA C MPOU3XOJIa HA CYpOBUHATA U C BIAYKHOCTTA H.

3akiaouenne
Crnen mony4aBaHe HAa COK OCTAaHAIMTE IUIOAOBU IPECOBKH MOTAT Jia Ce HM3MOJI3BAT KaTo
HN3TOYHUK Ha MUHEPAJIU B PA3JIMIHU XPAHUTECIIHU, (bypa)KHI/I 1 KOBMCTUYHU MMPOAYKTHU.

mg/kg

357

30+

25+

20

15+

10+

@urypa 1. ChabpkaHie Ha BAKHUTE OMOTeHHU MUKPOEJIEMEHTH B ITPECOBKH
OT IIJIO/IOBE HA apOHWUSL.

1 — Fe (33 mg/kg);); 2 — Mn (17 mg/kg);); 3 — Zn (15 mg/kg););

4 — Cu (6,3 mg/kg);); 5 — Co (0.65 mg/kg);).
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mg/kg

®urypa 2. CpappikaHue Ha €IEMEHTH B IIPECOBKU OT IUIOAOBE HA apOHHS.
1 — Cr (59 mg/kg); 2 -Ni (31 mg/kg); 3 —Ti (3,9 mg/kg); 4 — Pb (1,1 mg/kg);
5 —Sn (0,6 mg/kg); 6 — Ag (0,11 mg/kg).
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OINIPEJAEJISIHE IIBETA HA IMMJIELIKO MECO OT BYT B
IMPOI'PAMHMU CPE/IN Matlab U LabVIEW

HB. KpbcreBa, Bia. 'anuoscka, JI. Kocragunoa

YXT-IlnoBause

DETERMINE THE COLOR OF THE CHICKEN LEG IN
PROGRAMMING ENVIRONMENTS Matlab and LabVIEW

Abstract: In the paper the color of chicken (boneless chicken leg), saved, under the same
temperature conditions has been determined. The measurements have been made by using
software mediums Matlab and Lab VIEW. Color is measured in L a*b* color model. An analysis
of variance has been made, which indicates that the software does not affect the determination of
color, and the storage time affection has been examined.

Cucremara 3a KOMIOIOTBPHO 3pEHUE MOXeE 112 Ob/ie U3MOI3BaHa 32 00EKTUBHO ONpeesIHe Ha
Ka4eCTBOTO Ha MECHU NPOYKTH-OE3KOHTAKTHO M Hepa3pyasamio. TakaBa cucTeMa € 30JI3BaHa
3a M3cieABaHe IIBeTa Ha NTH4Ye Meco (00E3KOCTEeH MHIICIIKH OYyT), ChbXpaHsIBaHO IMPU €IHAKBH
TEMIIEpaTypHH YCIIOBHS B 3aBUCUMOCT OT (pakTopa BpeMe Ha ChXpaHEeHHE.

IToanyyaBaHe Ha N300paKeHUA

3a nonyuaBaHeTo Ha M300paxkeHus e uznonsead goroanapar OLIMPUS PEN Mini E-PM1,
KOMTO € 3aKpeleH Ha CTAaTUB, TaKa 4e Pa3cTOSHUETO OT Hero Jo Ipobara aa ObIe eIHAKBO 3a
BCHYKHU eKcriepuMeHTH — 25cM. [lo Bpeme Ha eKCliepUMEHTa He € M3MOJI3BaHO JOITBJIHUTEIHO
OCBETJICHHE, C LIEl J]a ce N30erHe NosBaTa Ha OTOISACHIN BBPXY Ipodara. 3aCHEeTUTE H300paKeH s
ce ChbXpaHsIBaT B IBa CHUIMKOBHU (opmara — .jpg u .bmp.

@ur. 1: 300paxeHus Ha NpoOKTE MUJIEIIKO MECO 3aCHETH ¢ oToanapar
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Oo6padorka ¢ Lab VIEW Ha 3acHeTnTe Ipodu:

Craptupa ce nporpamara NI Vision Builder Al 3.6 u or miaBHuMs mpo3opern ce m3dHpa
omusta Configure Inspection. Cnen 3apeskiaHe Ha mpo3opela 3a NMpoBepka (MHCIEKIHs) ce
n3oupa ¢ynknusra Simulate Acquisition. C Ta3n (GyHKIHS ce MOCOYBa MMETO Ha OIpe/eiIeHa
JIMPEKTOPHS, OT KOSTO CE OTBApAT MOCIEIOBATENHO (ailioBeTe ChC 3aCHETHTE M300paKCHHUS.
CrenBaniata CThIIKa OT aHANW3a HAa W300pakeHHATAa ¢ HampaBeHa ¢ momomra Ha NI Vision
Assistant (¢urypa 2). M30upa ce Oyrona Edit ¢ men koH(UryprpaHe HA HOBAa HHCICKIUS B
noApo3opena. 3aiaBa ce Macka Ha n3oopaxenuero (Purypa 3) 3a MapkupaHe Ha jkesaHa 001acT
Ha UHTEpeC, Ha KOSITO Ce M3MepBa IIBETa.

= o

Criginal Image Image Mask from ROI 2

@ur. 2: Ckpunt Ha cTeIKHTE, N3MbIHEHN B NI Vision Assistant

pild,

o i.dl ) .- _L_I.\_..-.
Haf VI e dve—es ar———  TUUURUS Chles

@wr. 3: M300p Ha 30HAa HA HHTEPEC, C IOMOIITa Ha Macka

Crnen n360pa Ha obnacTTa Ha HHTEpEC ce MpeMHuHaBa 00paTHO KbM mporpamata B NI Vision
Builder AI. N30upa ce ¢yukiusra Measure Colors, KoSTO aBTOMATHYHO HM3YHCIISABA IIBETA
Ha 3a7ajeHara o0JacT W MOKa3Ba pe3yiTara B TaOJMIIa 32 KOMIOHEHTHTE Ha M30paHUs OT Hac
LBETOBU Mozen — B ciy4dasi RGB.

g e iE

Simulate Acquisiion 1 Vision Assistant 1 Measure Colors 1

@ur. 4: Cxpunr Ha cTerikure, n3nbineHu B NI Vision Builder
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Pesynrarure ce Tpanchopmupar or RGB B La*b* mocpenctBom u3BectHuUs anroputsm [1].
C 103U anropuThM ce 00paboTBAT BCHUKH M300pakeHHs OT M30paHaTa rarka.

@ur. 5: IlpomsiHa Ha 1{BeTa B 30HaTa Ha HHTEPEC

24

22

18

16 Ry
14
12
10
24 vaca 48 vaca 72 vaca
Bpeme

[T 1)

@mur. 6 HpOMSIHa Ha 'a  KOMIIOHCHTa B 3aBUCHMOCT OT (1)aKTOpa BPEMC HA CbXPAHCHUC

O0pa0oTka Ha H300paxkeHUATA B IporpaMHa cpega Matlab.

BeThT ce ompenens B TOUKa OT H300paKEHUETO, a He 3a 00JacT KakTo ¢ BbB Vision Builder.
M30upat ce o Tpu TOYKHU OT BCIKO M300pakeHHe. 3a IeNTa € MOJI3BaHa ClieHaTa IporpaMa:

i =imread (b3.jpg)

b=impixel (i)

Ot 3amanmeH ¢aiin ce yere u GopMupa U3XOTHO H300pakeHHE —ITBIIHONBETCH, TPUMEPEH
MacHB ¢ pa3mep m x n X 3. JKemanure Ha MUKcenu ce u3oupar pr4HO [3].

JBydaKkTOopeH 1ucnepcuoHeH aHAIN3

Crnen ompemensHe Ha [BETa HA OTICIHUTEC MPOOM MHICIIKO MECO C JBara cOPTyepHH
mponykra: LabVIEW u Matlab, B Tabmuma | ca HaHeCeHM W3MEPCHHUTE CTOWHOCTTH Ha a*
koMItoHeHTara Ha La*b* mBetoBus Mozen, KbIeTo:

- L - spxoct

- a* - TOHOBO OTHOIICHUE MEXITY YSPBEHOTO U 3€JICHOTO

- b* - TOHOBO OTHOIIICHHUE MEKAY JKBITOTO i CHHBOTO.
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Ta6muna 1

Bpeme
24qaca | 484aca | 72 daca
CodTt.npoaykr
Lab VIEW 22.4 20.4 17.6
22.3 20.9 16.9
21.9 20.9 15.8
MatLab 22.2 20.4 16.8
21.9 20.7 16.2
22.4 20.9 17.2
Onpenensime:

p=2 Opost Ha copTyepHUTE TPOTYKTH
q=3 Oposi BpeMeBH WHTEPBAIN
r=3 Opoii u3MepBaHus B €AWH NPOrPaMeH MPOAYKT 3a ¢IUH HHTEPBAJ OT BpeMe

W3zuncnenusTa Ha OOIIUTE M CPEJHUTE CTOMHOCTH B JIBara MPOTPaMHH IPOAYKTa ca
IIOMECTEHH B Tabauma 2.

Tabmuma 2.
Bpewme
24 yaca |48wuaca |72 4aca OO6mwu: Cpennu:
Co¢r.mpomykr
22.4 20.4 17.6
Lab VIEW 22.3 20.9 16.9 179,1 19,9
21.9 20.9 15.8
22.2 20.4 16.8
MatLab 5.6 21.9 20.7 16.2 178,7 19,8556
22.4 20.9 17.2
OO6mm: 133,1 1242 100,5 357,8
Cpennu: 22,1833 |20,7 16,75 19,87778

OtnmenauTe 0OOmM W3MEpPBAaHWS HA Ppa3IMYHUTE COQPTYCpHH MPOAYKTH 3a OTACTHUTE
HWHTEPBAJIU OT BpeMe ca HAaHECEHH! B TaOmuIa 3.
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Ta6muna 3

Bpewme
24 gaca 48 gaca 72 4aca
Co(T.npoaykr
Lab VIEW 66,6 62,2 50,3
MatLab 5.6 66,5 62 50,2

AHaNM3BT HA TUCTICPCHUATA € HAIlpaBeH B Tabmuma 4 [2].

Tabmuma 4
W3rounuk Ha Crenenu CratuernKa Ha
JIACTIEPCHS CymMma Ha KBajpaTure Ha Cpennu recta
(daxTop) cBoOo/ma | KBajpaTh F
obs
- - \2 2 2
daxrop A SA :qu(xi“ —xw) Pl Sia S /(p—l)
‘ _ -1 Sk /pa(r—1)
S =0.00889 1= P =0.0393
=0.00889 :
akTop B - — )2 2 2
daxrop $2 =prY(x; -x..) ¢l Sh S3/(q-1)
J 2
1-1=2 q-1 S& /pq(r—1
2 R
=209.2948
S =Xy x, -x ) S N
(akropu i (p —1)(q - 1) Sk /pa(r-1)
AuB (p-D(q-1)
2 _ -
Sp =0,00111 12 =0,000556 =0.00246
— 2 2
2
Ocrarbuna Sk = Z Z Z(Xijk - Xij-) pq(r-1)= _ Sk
aucniepeust R bk 2.3.3-1)= pq(r—1)
Sy =27133 12
=0,2261
O6ma i pqr-1=
macepens | S° =97.3711 ?'73'3'1_

H3Boau:
Ha 6a3a Ha mommydeHnTE pe3yNTaTh Ce OTPEeIIs BITUSTHIETO Ha (JaKTOPUTE BbPXY U3MECHEHHUETO
Ha CTOMHOCTHUTE Ha ¢TUH KOJMYCCTBCH NMPU3HAK (M3MECHEHHUTO HA IIBETA).
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TecrBane na xunoresute (o, = 0,05) :
Jlumnca Ha BiausiHve HA ()aKTOpPa ” HAYMH HA OTYUTAHE HA IBeTA ”:

Hy: m; =m, =m
H, :31 m; #m.
Ot tabnunara 3a kBauTHiId Ha F pasmpenenenue, mpu q=0.95, Hamupame F,, =4.74721

CpaBHABaM€ C Ha6H}O,Z[aBaHOTO F;}bv .

F

obs

= 0'0393<Fcr =4.7472 UIOHEXE F | < F_ mnpuemame H . ®akTopsT ,,Ha4MH Ha OTIMTAHE

Ha IIBeTa” HE OKa3Ba BIIMSHHE.
Jlumnca Ha BiausiHue HA (aKTOpa “BpeMe HA CbXpaHeHue”:

Hy:m,=m,=m;=m,=m;
Hi:3J) m;#m.
Ot Tabnuuara 3a kBaHTWIM Ha F pasnpenenenue, npu q=0.95, Hamupame F, =3.8853
CpaBHsBaMe C HaONOIABAHOTO F,
Fops =20 .2948 >F,, =3.8853 M MOHEKE F, >F  orxBbpimsive H,. dakropsT ,Bpeme Ha

ChXpaHEeHHEe” OKa3Ba BIMSHUE.

Jlumca Ha B3aMMHO BJIMsIHMeE Ha ABaTa (pakTopa:
Hy:m;;=m; i=1,2; j=1,2,3,4

Hy:3i,j m;;#m.

Ot TaGnuuara 3a ksautimi Ha F pasnpenenenue, npu ¢=0.95, namupame f =3 8853

CpaBHsIBaMe C HaOJIIOaBaHOTO 7,
F, =0.002457 < F,, =3.8853 1 MOHEKeE F,,, <F,, mpuemame H . He ce nabmonasa B3anMHo
BIIMSIHHC Ha JBaTa (akropa.

Jlnteparypa

1. http://www.easyrgb.com/index.php?X=CALC

2. Hownues, [, M. Twrgera, B. Kunora (2009). [IpakTruecko pEKOBOICTBO IO CTATHCTHKA,
ABTOCHEKTHp, [L11oBIKB

3. Anppeesa Xp., H. Karpanmxues, OmnpenensHe KaueCTBEHHTE XapaKTEPUCTUKU Ha
XpaHUTEIHN TPOAYKTH 1O MOP(OJIOTHYHY TOKa3aTelnu B mporpamuara cpena MatlLab, Hayuna
KOH(EepEeHIUs C MEXTyHApOAHO y4acThe ,,XpaHUTEIHa HayKa TeXHWKa U TexHonorun”’, Hayunu
Tpynose ToMm LIX, ITnosaus, 19-20 oxtomepu 2012, 680-684.
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OIIPEJAEJISIHE HA BbPTALIUA MOMEHT, I1PU PA3AHE HA
XPAHUTEJIHU MTPOAYKTHU C JUCKOB HOXK C OTYUTAHE HA
TPUEHETO MEXAY INPOAYKTA U CTPAHUYHUTE CTEHHU HA

HOXA

Nimana Uiaunesa — Yausepcurer 1o Xpanureanu Texnonornu — Ilnosaus
Cumeon BacuiieB — YHuBepcutet no Xpanureanu Texunouorum — [Liosaus

Hoiiuun bosizkueB — YuuBepceurer ,,Ilaucuii Xuinenaapcku ” — I[lnosaus

DETERMINING THE MOMENT OF FORCE DURING DISC BLADE
CUTTING OF FOOD PRODUCTS WITH REPORTING ON FRICTION
BETWEEN THE MATERIAL AND THE BLADE SIDE WALLS

Iliana Ilieva — UFT — Plovdiv
Simeon Vasilev — UFT — Plovdiv
Doychin Boyadzhiev — University of Plovdiv

Abstract:

An analytical determining of the part of the resultant moment of force during disc
blade cutting of food products caused by the friction between the material and the blade
side walls has been suggested in the following paper. A convenient formula for engineering
calculations has been obtained. Analytical solutions, for the contained integrals in the
formula, have been suggested and accomplished, based on special kind of integrals called
elliptic.

1. BeBenenune

Pennma marepunany, npeIMMHO XpaHUTETHU IPOAYKTH €PEKTUBHO CE peKaT 4pes3
JIMCKOBH HOXOBE C IITaabK (0e3 HazpOBaHe) pexent pp0. OOMKHOBEHO TOBa ca MPOIYKTH,
IIPU KOUTO PSI3aHETO € CHIIPOBOAEHO C €IaCTUYHO CBHBAHE HA MaTepHaa B aKCHAITHO
Hanpasienue (¢wur.1).

44



maxp

¢wur. 1

OueBHIHO e, Ye Ta3u AedopManus e TOPOJH CHIH Ha TPHEHE MEXKITY
CTpaHWYHHTE MOBBPXHUHU HA HOXKA U pa3ps3BaHus MaTepuali. B MHOrO OT
0OIIOM3BECTHUTE MOJIEITH 3a IPECMSITaHE HA Pe3yNTaHTHHS CHIIPOTHBUTENIEH BbPTSIL]
MOMEHT TE€3H1 CUJIM CE CUMTAT 3a PEeHeOpeKMMO MaJIKK U He ce otuutar [1,2,3]. B peauia
citydau obade, 0COOCHO MpH psi3aHe Ha XpaHU (MECo, MICUHH MTPOAYKTH, 3aXapHHU H
CIIQIKAPCKU M3JETHS U Jp.) Ta3u eNacTu4Ha JedopMaiis, peClieKTUBHO TPHEIIUTE CUIIH,
MIOPOJICHHU OT Hesl, ChCTABNIABAT €CTECTBEHA YacT OT PE3yATaHTHUS CHIIPOTUBUTEIICH
BBPTSII MOMEHT U OTYUTAHETO UM € HE0OXOIUMO.

2. JluHaMUYeH MOJiell IPH HaJIW4Ke Ha TPUEIH CHIIH

Wznon3Banu ca ciaeqHUTE O3HAUYEHUs, TOKa3aH! Ha (Ur.2, HIKOHW OT KOHWTO ca
B3aWMCTBaHHU OT [4] :

¥ — paadyC Ha HOXA; B — MIMpHMHA Ha Pa3pA3BaHUA MATEpPHal; p , @ — IOJAPHA
KOOpAMHATH Ha Mpon3BOIHA Touka C OT CTpaHWYHATa CTEHA Ha HOXA OT 30HATa Ha psI3aHe;
@,> ¢, — TPAHUYHH NOJAPHU bIIIK; T — CHJIA HA TPUEHE; 4 — KOCYUUHMEHT HA TPHEHE TIPH

IUTB3raHe; E — MOJYJ Ha eJIACTHYHOCT Ha pa3psi3BaHUs MIPOIYKT;

X

Yy

¢wur. 2
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d — neOenvHA Ha HOXA; [— Pa3CTOSHHE OT CpeaHaTa MOBbPXHHWHA HA HOXa J0 MO —
Onmu3kKs Kpalh Ha pa3psA3BaHUS MaTepHal, MepeHa IO MCEPICHIUKYJISIPHO Ha Ta3u
MOBBPXHMUHA HAIPaBJICHWE; g — MakCHUManHa abcomoTHa aedopMamms (g =0,5d); ©® —

BIJIOBA CKOPOCT Ha OHCKA, {}p — CKOpPOCT Ha psA3aHE; ﬁn — CKOpPOCT Ha IoJilaBaHC Ha
Marcepuaia; V — abcoImoTHA CKOPOCT; i - BI'bJI MCXKIY ‘7;: uv.
v

] =—£ — OTHOIICHMC Ha nepmbepHaTa CKOpPOCT Ha JUCKa KbM CKOPOCTTa Ha IOJiaBaHE,
v

f
CKOPOCTEH KOS(HIIUEHT.

EnemenrtapHaTa cuia Ha TpHeHe, HOpOJEHA ChIIAacHO 3akoHa Ha Kyion ot
HaTHCKa BCIEJICTBUE €JAacCTHYHOTO CBHBAaHE HA MarepHaia, 3a Oe3KpaiHO MaykaTa
IUIomaAKa B OJM3KaTa OKONHOCT Ha IIPOU3BOJNHA TOYKA C(p,(p) OT CTpaHUYHATA

MOBBbPXHWHA HAa AHCKa 1€ 6’1)[[6
dT = pdN = ypdA

(1)
KBICTO dA = pdpdep € TMLETO Ha IUIOMA/KaTa, a
E,
=7

()
€ HAJAITaHETO, MOPOJACHO OT CJIACTUYHOTO CBUBAHEC [4]
3a CJICMCHTApHUA TPUCIL] MOMCHT UMaMC¢:

dM, =dTpcosy = y%cosy/pzd(pdp-
3)

Criopen Mozena omnrcad B [4], BEeKTOp dT e MIPOTHBOMOJIOKHO HACOYEH HA
abCOITIOTHATA CKOPOCT v HA MaTepHaia CIpsiMo Jucka. OUeBHIHO e, e B 30HATA Ha PA3aHe
CTOpe;T HAMPABJICHIETO Ha v e ce GOPMHUPAT TPH Y4acThbKa: 30HH Ha Bpsi3Bane KAL u Ha
usnuzane BQP, cumerpuuny cnipsimo Oy , B KOUTO cuiute Ha e cumerprann Toukn C n

’
!
C Cca aHTUCUMCTPUYHH, T.C. KOMIIOHCHTHUTC de n de ca €AHOIIOCOYHHU 1 CC CyMHUpaAT, a

!
dT, w dT, — ¢ NpOTHBOIOIOKHHU MOCOKH U B3aHMHO Ce ypaBHOBecsBaT. B Tperara 30Ha

ABPL, npencrasnsBaiia paBHOOEAPEH Tpariell, ChIIO € Halule cumMeTpus cnpsamo Oy .
Torasa T MOXe J1a ce pa3riiex/a, KaTo ChCTaBeHa OT 0e30poif MHOTO THHKU HBHILH,
YCTIOPE/THA Ha X , 32 KOMTO eleMenTapHara Tpuema cuna d7, = d7T, , ThH kato
abcomnmoTHaTa CKOPOCT V=V _.

CJ'ICZ[ HUHTETpUpPAHC Ha NPOCKIMUUTE Ha TC3U CJICMCHTAPHU TPUCIIU CUJIU B
CbOTBETHUTEC I'PaHUIIU, 3a TPUCIIUA MOMCHT € MOJIYUCH U3pasa:

M,, =,u@ rJ, —(r—a—B)3J7]a

3l
4
kbaero J¢ u J, mpeicTaBisBaT ONpesieNicHUTe B IPAHULATE HA 30HATA HA PS3aHE
HWHTETPAITH.
Jo= 0. ﬂz—cosgo doi J, :Jwe : /1—0205(0 dp
%M1+ A =2Acos@ % cos” |1+ A" —2Acos@
(%)
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3. Onpenensie Ha UHTETPATHUTE TTAPAMETPH J, U J,

IpeioxkeH € METO/ 3a PEIIaBaHEeTO UM, KOHTO ' CBEKA JI0 U3I0I3BAHETO HA
CTeIMAaJIeH BU/] HHTErPalli, HAPCUCHHU CIUIITHIHU.

Hurerpan ot Buga
[ Rl it
(6)

KbIeTO P(f) € IOIMHOM OT TpeTa HIIH 4eTBbPTA CTENEH U HIMa MHOTOKDATHH KOPEHH, a
R(¢) e paunonanna Gynxums a ¢t n ,/P(¢) ce Hapuua exunmuuen unmezpan.

B ciyuas, xorato P(t)=(a—t)\b—t)t—c), @a>b >y >c upasrnexname
WHTerpajia B IHTEpBaNa ¢, y| ce M3MON3Ba CileHaTa CyOCTUTYLIHS:

5 k:t—c,
sn (u,) b e

(N

KBJETO sn(u, k) € eHa OT CIMNTUYHUTE QYHKIMU Ha SIKOOH.

Pasrnesxname mbpBus UHTErpan ot (5):
0. A—cosp

Jg= dp
% J1+ A =21 cosp
ITpunarame mpenoppuanara cyocTuTyius (7) ¥ KaTo UMame B IIPEIBU, Ue
2+l
24

a= >h=1>c=-1,0Iy4aBame snz(u,k)z% =

t=2sn"(u,k)-1.
®)

OT OCHOBHHTE 3aBUCHUMOCTH Ha SIUNTHIHUTE QYHKIIMA Ha SIKOOH U criopes U3BEICHOTO B
[5] 3a uurerpan J, momyvasame:

A-1 A+1
J(y :T[F(Cfak)_F(Tak)]+7+[E(§’k)_E(Tak)]’
)
Kkbaero: 2 - 44 F(E k) n F(r,k) ca Hemvanu exunmuunu unmezpanu om nvpeu

(A+1)
poo,a E(E, k) v E(r,k) ca HENbiHU eUnmMuUUHI UHMEZPATU OM GMOPU POO 1

sing = [205 ¢ gzarcsin\/cosgﬁ, sim:\/“’“;ﬁw:min\/wgﬁ

[punaraiiky aHaIOrHYHa METOJIMKA 38 MHTETPaN J, MolyYaBame:
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J - _xﬂ_fg(;ﬁ)[F(g,k)_F<r,k>]+””‘M[E(«:,k>—E<r,k)1

2(# +1)
=3P -7 2N ol
I o e 12,0 k)-11(, o 1))
. 2-7 \/(1 —cosg, |1 +cosgpa)(/12 +1—2/1cosqo(,)
2(# +1f cos g,
\/(1 —cosg, N1+ cosg, )(/12 +1-2Acos ga{,)]

cos g,

2 [\/(1 —cosqoo)(1+c05(pd)(/12 +1—21005%)
2(2 +1) cos’ @,

\/(l—cos¢z)(l+cosg0?)(}f +1—Zﬂcos¢3)]
cos’ @,

(10)
KBJIETO:
F(&,k) m F(r,k) ca nenvanu enunmuunu unmezpanu om nvpeu poo,

E(&,k) u E(r,k) ca nenvanu enunmuunu unmezpanu om emopu poo,

H(g,az,k) u H(r,az,k) Ca HENBIAHU eTUNMUYHU UHMEZPAnu Om mpemu poo.

44 ~>sing = cosg, +1 & :arcsin\/m’sinr :\/m,
(A+1) 2 2 D)
7= arcsin\/m .
2
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CPABHUTEJIEH AHAJIN3 HA KIACU®PUKATOPH 3A
OBEKTUBHO OITPEJAEJISHE KAYECTBOTO HA ATPAPHU
NNPOAYKTHU B PEAJITHO BPEME

rJa. ac. Pagociasa H. I'abposa, npo¢. a1-p Aranac Crt. I'eopruen
YHuBepcuTeT N0 XpAHUTEJHHU TeXHOI0ruu, Il1oBauB

Classifiers are an information system that functions in the conditions of incomplete
information (indeterminateness) for the pattern of the agricultural product for recognition
(classification). The transformed several times useful initial information, may be assessed by
using different criteria, as it is being done in each information system. This allows the system
to be compared with related to it systems on the base of the fundamental functional
characteristics as “fast operation”, “accuracy of qualification”, “financial efficiency”, “not
complexity of the technical realization’ etc.

1. YBon

Bropara mosnosuHa Ha 20 Bek o0TOeNsA3Ba W3KIIOYHTEIHO OBP30 pa3BUTHE HA
MHUKPOCJICKTPOHHUKATa, KOMIIOTbpHATAa W KOMYHHKAIlMOHHATa TCXHWUKA U TEXHOJIOTHH, U
MOJI30TBOPHOTO MM BHEJpsBaHE B peauua cdepu OT HoBelIkara aeiiHocT. B ToBa wucio
MOXXE Ja ObJe BKIIOUYEHO W YCHBBPIICHCTBAHE Ha TEXHOJOTHHUTE 3a HPOM3BOJICTBOTO H
MpuOMpaHEeTO Ha arpapHUTE XPaHWUTEIHU IPOAYKTH, KaTo OCHOBHA 4acT OT JAEHHOCTTa,
ocHWrypsiBalia IpexpaHara Ha XopaTa Ha IUIaHeTara. 3alo4Baikh OT pPBYHUS TPYA,
IIpEeMHUHABalKN TIpe3 MOCTENEHHATa MEXaHU3allisl M aBTOMAaTH3alusl Ha ONepaluuTre, Ipes3
60-70™ roguHM Ha MHHaIWS BEK, B CHJIHO pPa3BUTHTE CTpaHH OypHO ce pa3BHXa
MPOMUIIJICHATE TEXHOJIOTMM B arpapHara HHIYCTPHS, OCHOBaHH Ha KOMITIOTBPHO
YIpaBIsiBAaHU TEXHUYIECKH YCTPOHUCTBA M CUCTEMH 3a IPOM3BOJICTBO 1 IPUOMpaHe HA arpapHu
mpoAykTu. MamuHHO nmpuOupaHaTa MPOXYKIMs Iperonara Haludue B o0Imara maca Ha
00EKTH C Pa3IUYHU XaPaKTEPUCTHKH, KOETO OT CBOSI CTpaHa BOJAU A0 TSIXHOTO Pa3IMYHO
npenHasHavueHue (Ied Ha peanu3alus) U CPOKOoBe (HAUMHM) 3a ChXpaHeHue. EnmHa ot
TJIABHUTE XapaKTePUCTUKU Ha MPOJYKTUTE B TO3H CMHUCHI € TAXHOTO Ka4eCTBO, KOETO Hajlara
Karo OCHOBHa (YHKIHMS Ha TOPHUTE CHCTEMH OIpEieJisiHE B IOTOK (peajHO BpeMe) Ha
KauecTBOTO, ,,Bb3JaraHo” Ha OCHOBHUTE UM ,,JIOACUCTEMH’, HAJIOXKWIU CE B TEOpUATa U
MpaKTHKaTa KaTo ,kinacudukaropu”. ToBa ca mojacucreMute (MOIYJIHUTE) HA CUCTEMHTE 3a
MAaIIMHHO NpUOMpaHe Ha arpapHUTE HPOIYKTH, ,,pa3llo3HAaBAaIlX’ TpPH JBHXCHHETO M B
IIOTOK ,,00pa3nuTe” Ha BCEKH OT TSIX B CHOTBETCTBHE ChC CHCTOSIHUETO HA KA4€CTBOTO MY, H
OTKJIOHSIBAIlM (cemapupaiiy) ro KbM o0jacTra , 3aeMaHa OT OOEKTHUTE Ha TOBa KadecTBO
(kiac).

,.Kiacudukaropure” mnpencTaBisBaT ,,AHQOPMAIIMOHHH CHCTEMH’, H3TPAXKIAIIN
,,00paza” Ha 00eKTa 3a pa3mo3HaBaHE B MPOCTPAHCTBOTO HA BaXKHU 33 HETO XapaKTEPUCTUKU
(,,IpU3HAIM 3a pa3no3HaBaHe™), ChABPXKAIIN B ceOe CcH Haii-1leHHaTa (II0JIe3HAa) 3a MPOIyKTa
nHpopmanms. [locnennara ce 06paboTBa B CHOTBETCTBHE C ,,pa3llO3HABAII’ aJTOPUTHM, Ha
0a3aTta Ha pe3yiATaTHUTe OT KOWTO C HM3MOJ3BaHE Ha ,,pelIaBamio MpaBwio” ce ¢dopmupa
,»pElIeHnEe” OTHOCHO NMPHHAUIKHOCTTa Ha OOEKTa KbM ONpEJeNieH ,,KjJac M0 KadecTBO .
KpurepuuTte 3a oneHka Ha kiacupukaTopa KaTto Hail-BaykHa ,,[I0JiIcCHcTeMa’” Ha CUCTeMara 3a
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copTUpaHe Ha MPOIYKTUTE, OOMKHOBEHO ca: Obp30AeHCTBHE Ha (QYHKIMOHUPAHETO, TOYHOCT
Ha KIacH(HUKAHATA U CIIOKHOCT Ha NPAKTHYECKAaTa PeaIi3yeMOCT.

B nacrosimata paboTa ca NpeAcTaBeHHW Pe3yNTaTHTE OT W3BBPLICHHTE TCOPETHYHU M
eKCIICpUMEHTATHA HW3CJeIBaHMs (ITOIXOAM) 3a YCHBBPIICHCTBAHE KIACH(PHUKATOPUTE HA
arpapHH IPOAYKTH IO Ka4eCTBO.

Marepuanu U MeTOAH

TouHocTTa Ha KiIacudukaropa NpeAcTaBIsiBa COOpPHA XapaKTEPHUCTHKA, OIMCBAINA
HErOBUTE BB3MOXXKHOCTHTE BBHB B3aWMHO JIONBJIBAIIM CE€ AacleKTH, H3pa3siBaHU dYpe3
CBBKYIIHOCT OT TMapamMeTpu Karo: Marpuna Ha wiacupukanusata (CM), Bpbluane,
MIPEIM3HOCT, FTEOMETPUYHA CPe/lHa CTOMHOCT U CpellHa XapMOHWYHA CTOMHOCT Ha BPBILAHE U
NPELM3HOCT, ,,x" (Kana)-KoeHIUeHT, onepatuBHu npueMun xapakrepuctuku (ROC curve),
KpHBH Ha Bpblnane u npenusHoct (Recall-Precision curve), nuarpamu Ha mosaurane (Lift

chart) u 1p.
Tabmmma 1 Mampuya Ha Knacuguxayusma (Confusion
KK Matrix) [6] — cbobpxka  uHpOpMamus  3a
1065p | stom JIEHCTBUTETHATA TPUHAUICKHOCT Ha Tpyma OOEKTH
| a06ep a b KbM JIAJIEHO MHOXeCTBO (KJlac) W OIpejeeHaTa
= NPUHAUICKHOCT OT  JajcHara KiIacH(HKaI[MOHHA
! ¢ d cuctema. B Tabnmuua 1 e Toka3aHa TakaBa MaTpUIa 3a

MHOXXECTBO OOEKTH, KOWTO C€ pa3felsiT Ha JBa Kiaca — ,Jom’ H , 00ep”. B Tabmumara
JICWCTBUTEITHOTO CHCTOSIHME Ha KadeCTBOTO Ha NPOJYKTa, OIpelesieHo Ha 0aszata Ha
eKCIIepTHa OIIeHKa € O03Ha4yeHo c ,,JlelictButennen kiac” (1K), a ompeneneHoro cecTosiHue

Ha Ka4yecTOBOTO OT Kiacupuimpamara cucrema — ,Kinacupunupan ximac” (KK).
CroliHocTuTe Ha a 1 d, OTpa3siBaT MPaBUIIHOTO Kiacu(HUIMpaHe, a CTOHHOCTUTE HA b U ¢ —
TPEIITHO.

[ocTposiBaneTo Ha ,,Marpuiara Ha KIacH(PHUKALU 1aBa B3MOKHOCT 32 ONPEEIITHETO
Ha HSAKOM TI0OKa3aTeNy 3a OleHKa Ha paboTara Ha kiacupukaropure [2, 3, 4]:

e Tounoct (True — T) na xmacudukammsaTa 3a BCEKM Kiac — IOKa3aTel, KOWTO
nehurupa KaacuGUIUpaHeTo Ha 00CKTUTE B TeXHUs Kiac. Onpenes ce KaTo OTHOIICHHETO
Ha Opos BAPHO KiacH(UIMPaHu 00EKTH OT ChOTBETEH KIIac, KbM 00IIHs OPOi OT TO3U Kilac:

a d

T = uT = 1
00Bp a+hb JIOLI c+rd (1)

ToynocTTa Ha KnacucudukanusaTa 3a no-100pus knac T, ce Hapuya omie Recall
(R=T06p) — MOKa3aTEN HA BpbLIaHE OOPATHO B NPENOYNTaHUA (110-100pHs) KItac.

e I'pemka (False — F) na knmacngukanusTa 3a BCEKH Kiac — nokasaTes, KOoiTo aeduHupa
,,pa3ceriBaHETO* Ha OOCKTH OT eIWH KJac KbM JIpYT M ce OmpeAess KaTo OTHOIICHHETO Ha
Opost 006eKTH OT Ha[eH KJIac, KOUTO Ca TPEIIHO KIACU(PHUIUPaHU, KbM 0OIIHs Opoii 00eKkTH Ha
CHOTBETHHS KJIac:

b
gom — m . (2)

I'pemxuTe Ha npexofa OT JOMMA KiIac KbM 100pus, T.e. Foq, Morar ga ce
KJIacu(puIUpaT KaTo TPEelIKH OT I'bPBH POJ NMpPHU aJanTHpaHe Ha TEPMUHA OT TEOpHsTa Ha
CTaTUCTUYECKHUTE PEIICHMS, a TPEIIKUTE Ha IPEeX0oAa OT A00pHs Kiac KbM jomms, T.e. F o, —
KaTo TPEIIKH OT BTOPH POJI.

o IIpemmsHoct (Precision — P) — moka3zaren, KOWTO ompenensi OTHOCHTEIHHUS JsUT Ha
MPAaBUITHO KIACH(HUIMPAHUTE 0OCKTH OT ,,JOOpHS” Kilac OT o0mms Opoil KiIacu(UIIMpaHH B
TO3M KJIac, T.€. IOKa3Ba ,,9MUCTOTaTa Ha 1o0pus Kiac™:

a

c
F =——muF
o0 e v d

P= 3)

atc
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e F-m (F-measure) mokazaTemsT mpeACTaBIsABa CPEAHO XaPMOHUYIHA CTOWHOCT HA R n P:

2
m:M wi npy f=1 > F—-m 2 4

F- =
(B*.P+R) 1/P+1/R

KBJIETO 3 € KOe(HIHEeHT, KOWTO MOXe jaa 3aeMa croiHoctd oT 0 g0 Oe3kpaifHOCT U ce
M3M0Jj13a 32 TMPOMsIHA Ha TeriaTa Ha P u R, T.e. Ha yncTOTaTa M TOYHOCTTA 3a JOOPHs Kiac.
OOMKHOBEHO ce M30HMpaT paBHM TErja, KOeTo ce Toy4ana npu =1.

o CpeliHO TreOMEeTpHYHA CTOMHOCT ,,g-m” (geometric-mean) ¢ mokasaTel 3a KOMILICKCHA

onenka Ha R u P:
g-m=+R.P. 5)

3. Pe3yaraTu u o6chikaane
Myntu-KnacupuKaTopuTe pasaesiaT AageHOTO MHOXKECTBO Ha IOBEYE OT JBa Kiiaca, T.C.
Oposr ximacose e k>2. MatpunaTa Ha knacudukanusara npu k kimaca ce npeacras kato (kxk)
MaTpula — sgBarta yacT Ha Tabmuna 2, keaero ¢ Ajj (i, j = 1, 2, 3) e o3HaueH 6poAT 00eKTH 110
[I3%2] 99399

JEHCTBUTENHO CHCTOSHUE OT KiIac “1”, HO KiIacHHIMpaHU B Kjac ”j”, KaTo IpH i=j ToBa €
OpoAT 00eKTH, 3a KOUTO IECHCTBUTEIHOTO U KIACH(DUIIMPAHOTO CHCTOSHUE CHBIIAIAT.

Tab6unura 2
JIsBa vact : JlsaicHa yact
KK Bpoit
I[K HpHOp. NT}Zloﬁ‘bp,i NF}Z{OGLp,i NTnom,i NFnom,i
Trn | 2xn | 3K | ..o |KKIL a0
l KJI. All A12 A13 Alk 1 KII. NTuoéLp 1 NF}IOGLD 1 NTnom 1 NFnom 1
2 KJI. A21 A22 A23 A2k 2 KII. NTuoéLp 2 NF}IOGLD 2 NTnom 2 NFnom 2
Sk | Ay A Az | | As | 3k | NToows | NFoowps | NToows | NFious
k KJI. Akl Ak2 Ak3 oo Akk k KII. NT}IOGLD K NFJ:[O61>D K NTJ‘IOU_I K NFnom K

OmpejieissHETO HA TOKa3aTeNuTe NpU Kiacudukanus B JBa Kiaca ca moapoOHO ca
omucanu B uteparypara. Korato ce oneHsBa Kiacu(pUKaTop Mpu K>2, MOKeE Jla Ce HAlpaBH
aHaIM3 KaTo MOCIEJOBATEIHO BCEKH OT KJIACOBETE CE IMpUEeMa 3a ,,IIPHOPUTETEH” W Ce
CpaBHAaBa C OCTAHAIWTE, WM C JPYTH JyMH, CE M3BBPIIBA CHIOCTABSIHE HA J3JCH KIaC KbM
BCHUYKHM OCTaHalW. 3a BCsAKA ,,i” " CThIIKA HAa CpaBHsABaHe (0T 00w ,k”) n3bpanusar 3a
“mpupuTeTeH” KJIaC Ce CYMTa 3a ,,J00Bp”, a CHbBKYIHOCTTa OT BCUYKH OCTaHAIIM — 3a ,,JIOMI”
KJIac, CJie/l KOETO Ce peanu3upa CTAaTUCTUKA, BKIIOYBAIA ONpPE/esHEe Ha CICAHUTE JAHHH:
Opoit BspHO Knacupuimpanun o0ekTH oT mobpust kmac — NT,ee,i, Opoil rperHo
KknacuuIupanyu 00ekTH B 100pus K1ac — NF 6,5, Opoit BpHO KnacuduImpanu o6eKTn OT
nomus k1ac — NT,,,; 1 Opost rpemrHo knacuduuupany 00ekTu B jiomus ki1ac — NF oy i

k
NT)1061)p,i =Aj, NF}IOGT;p,i = X Api s
p=1,p#i

Kook K
jomi = 2 2 Ap m NFi= X Ay. (6)
p=Lp#i j=1,j# j=Lj#

NT

[lomydyenure pesynratu mo (6) wmorar na ce [o00aBAT KbM MaTpumarta Ha
Ki1acuuKanusTa, KakTo € oKazaHo, Karo AscHa yacT Ha Tabmuua 2.

3a onpenensiHe Ha 0000IEeHNTE NIoKazarenu ,,[ Ipenusnoct” (P), ,,TouHocT 3a mo-no0pust
knac” (Tyoep=R), F-m 1 g-m na knacudukanuaTa npu MynTH-KnacuHKaTOpuTe MOTaT 1a ce
M3MOJ3BaT JBa nojaxoza [8]:
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» MeTOA Ha cpenHara CTOMHOCT Ha MUKPO-HUBO — BCEKH O0EKT (MHKPOEIMHHMIA) y4acTBa

PaBHOCTOWHO M ANPEKTHO 3a ONPECIIsTHE HAa 0000IIEHUTE [TOKA3aTEIHTE;

» MeToJ Ha cpeiHaTa CTOMHOCT Ha MAaKpO-HHBO — IIOKA3aTENUTE 3a BCEKH KIlac

(MakpoenMHHMIIA) YIacTBAT PaBHOCTOWHO 3a OINpeselsHe Ha 0OOOLICHUTE IOKa3aTelny,

T.€. 00EKTa y4acTBa MHAUPEKTHO B OIICHKATA.

IIpu meroma Ha cpemHaTa CTOHHOCT Ha MMKPO-HHMBO C€ CyMHpaTr Opos BSpHO
KiIacuuImpanu 00eKTH OT HOOpHs Kiac, Oposi TPEmHO KIACH(PHUIHUPaHU OOCKTH B JTOOPHS
KJac U Opos rpelHo Kiacu(UIMPaHU OOCKTH B JIOUIMS KJac 38 BCUYKH Pa3IM4HU TPYIH,
cle]] KOeTo Te3W CyMH Ce M3IION3BaT 3a OIpelesisiHe Ha mokazarenute ,,Tounoct” (R) u
LHlperusHoct” (P):

k k
z NT}:[OG‘bp,i _ZIAii
_ i=1 _ =
R= k k - kK k ™
ZINTuomp,i +ZINFnom,i 2 A +Z] 2 Ay
1= 1= 1=1]=
k

k
2 NT 660, ZlAii
_ i=1 _ =
P=1 K Tk kK ok ®)
Z NTnoGLp,i + Z NF;l061>p,i ZAii +2 X Api
i=1 i=1 j=1 i=1p=L,p=#i

Crnen ompenensiHero Ha R m P, morar nma ce ompenenst cpeaHO-XapMOHHYHATa UM
cTOHHOCT (4) U cpenHO-TeOMEeTpHYHaTa UM CTOWHOCT (5).
[Tpu MeTona Ha cpefHa CTOHHOCT HAa MakKpO-HHBO, ITBPBO CE ONMPEACNIAT MOKA3aTEIUTE
(1), (3), (4) u (5) 3a Bceka ot pazmmunaute k crhnku (i=1+k):
o NT)Z[06‘Bp,i _ Ay ©)
= =
NT,06u0.i + NFoom.i k
J100Bp,1 Jiomnr, 1 Au + . Z Alj
J=Lj#i

P. = NTHO6T>p,i — Aii (10)
1
NTno61>p,i + NF;[061>p,i Aii + % Aji
j=Lj#i
2
Fem=— = g-m, = JR.P, 11
! l/Pl +1/Ri g ! i ( )

CJIe/l KOETO T MOTaT J]a Ce YCPETHSIT:

1k 1k 1 k 1k
R :EgRi , P :EElPi , F—m :—EIF—mi ug-ms= Eglg—mi (12)

ITpu cpenHUTE HAa MHKPO-HHMBO CTOWHOCTH BCEKH OOEKT MMa €JHAaKBa TEKECT, HO MpPHU
Mo-roJisiM Opoii 00EKTH OT JaJieH Kiac TOW Ie AOMUHHpA NpHU ONpeJelisiHe Ha OICHKAaTa,
JIOKaTO TpPU CpEeIHUTE Ha MAaKPO-HUBO CTOMHOCTH BCEKM KJIac MMa eJHAKBa TEXKECT.
Cpennara Ha MUKPO-HHBO CTOMHOCT € MHTETpallHa OICHKa, JI0KaTo MPH CpeJHaTa Ha MaKpo-
HUBO CTOMHOCT OTJENHUTE IIOKa3aTelu TpH pas3jiiueH ,,IPUOPHTETEH” Kijac JaBar
mudepennupana onenka. Jpyra ocobeHoct e, ye mokaszarenure P u R, ompenenenu upes
cpeIHa Ha MHUKPO-HHBO CTOMHOCT Ca €THAKBHU (IIPOM3THYA OT aHAIW3 Ha 3aBucUMOCTH (7) H
(8)), xoeTo e mpeArocTaBKa 3a MPOTHBOPECYHBH MHEHHUSI OTHOCHO TSXHATA MOJIE3HOCT.

B pabotara ce mpeamnara pasiryueH MOAXO 3a ONPeesTHe Ha ToKa3aTenure ,,Bppiuane”
u llpenusHoct” mnpu MyInTH-KIacH(PUKATOPUTE, KAaTO Ce U3MOJI3Ba JPyr HAYUH Ha
CBIIOCTAaBAHE Ha KJIACOBETE — CHIIOCTABIHE HA BCHYKH KJIACOBE €IUH cpemry Apyr. IIpu TakeB
MOJIX0J] HampuMep Mpu Kiacudukanus B 3 Kiaca cielBa Ja ce ChIOCTaBAT: 1 cpemry 2, 2
cpemy 1, 1 cpemy 3, 3 cpemty 1, 2 cpemry 3 u 3 cpemly 2, Kato 3a pa3IUYHUTE CIIydau Ce
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nmpuemMa bpBHs Kiac B moapeabara 3a npuoputere. [lpu winacudukaimsTa Ha arpapHd
MIPOJYKTH 110 KAYECTBO B TPH KJIACa €CTECTBEHHO Hai-Ba)KeH € Hall-00pHsI KJIac UITU MIbPBUS
kiac. Ha BTopo MSCTO 1O MPHOPUTET CE HAPEXKIA BTOPHS KIIAC — TOH € MO-BaKEH OT TPETHSL.
A Tperu Kiac MpoAyKIHMsl HAMAa HUKAKbB MPUOPHUTET MpH KilacH(UKanuara — peasHo Mmpu
mobaBaHe Ha 0OCKTH OT IPYTUTE JABa Kiaca (IbPBH M BTOPU) KbM TO3H, CAMO III€ CE MOBHIITH
00IIIOTO Ka4eCcTBO Ha mojydeHarta rpymna. C Apyrd AyMH KasaHO NMpH Kiacu(UKaIUsATa Ha
arpapHu nmpoAaAyKTH 3HAQYECHUE UMAT I'PCUHIKUTE OT MBbPBU POJ — IMPEMHUHABAHC Ha O6CKTI/I oT
MO-JIOIIO KA4eCTBO KbM IpyIa ¢ T0-100po, KoeTo (PU3U3YECKH 0Tpa3siBa ,,3aMbPCIBAHETO” HA
,,[10-7100puTe” Ki1acoBe. ['penikuTe OT BTOPH PO — NPEMHHABAHE HA OOCKTH OT MO-I00pO
KbM Ipyla ¢ MO-JIONIO Ka4eCTBO HE Ca OT CHIINECTBCHHO 3HAa4YcHUE. B criencTBue Ha TO3H
aHaIM3 MOXeE Jla Ce HaManu Oposi Ha Pa3IMYHUTE CHIIOCTABSHHS, KaTO C€ MOA0epar camo
T€3d, B KOMTO HAa IIBPBO MACTO NPUCHCTBA BakeH 3a kiacuukauusara kimac. Taka, mpu
KJIacu(uKalus B TPU KJaca, ChIIOCTABSIHUAITA MOTaT Jia c€ OPraHWYar 10 BaXKHHUTE 32 Hes,
CHOTBETHO MEXAY: IBbPBH M TPETH KJIACOBE, IIbPBH M BTOPU KJIACOBE U BTOPH M TPETH
KJIacoBE. 3a BCEKH OT Pa3IMYHHUTE CIlydal C€ OIpPEeNeiir: Oposi BSIPHO KiIacH(DUITPaHHU
obekTu ot no6pus kmac — NT ey, Opost rpemHo knacuduuupanu o6eKTH B TOOpHS Kiac —
NF 1o65p, 0post BApHO Knacuuupann obekTu oT yomus kaac — NT,,, u O6post rpemrHo
kinacuduimpann obexktd B jomus kimac — NF,,, , Karo ce mocraBs WHAEKca ,,i/j” Ha
CBIIOCTABSHETO:

NT NF jios NTHOIH,i/j = AJJ u NFHOHI,i/j = Al] . (13)

[octposiBa ce ananormyHa Tabmuia Ha Tabnuma 2, KaTo KJIeTKaTta MPHOPUTETEH Kiac ce
3aMeHs C BHJAa Ha CBHIIOCTaBSHUATA, chOoTBeTHO 1/2, 1/3 m 2/3. 3a momy4aBaHeTO Ha
0000mIeHN (YCpeTHEHH) MOKA3aTeId MOTaT Ja Ce M3IM03BaT CIIOMEHATUTE METOAU 32 CPETHU
Ha MHKpO- W MaKpo-HHBa cToiHOCTH. [Ipn M3mo3nBaHe Ha MOIXO0na 3a CpeaHa Ha Makpo-
HUBO CTOWHOCT, ClielBa Ja Ce€ OMpeNeNsiT IoKa3zaTenuTe ,.Bpremane” u ,Ilpennsnoct”,
CBOTBETHO ¢ uHAeKcH 1/2, 1/3 n 2/3:

n066p,i/j = Aii » NFpogmp,isj =A

i/j:L’ Pi/j:La (14)
Aji +Aj; Aji +Aji
U Ha TAXHa OCHOBA — NoKaszaTenure F-m;y; 1 g-myj;.

OmpenenennTe, MO TO3M MOAXOJ HAa CpaBHSIBAaHE Ha BCEKM KJac CpEIly BCEKH,
mokazatenu ,,Bppmane” u ,JlIlpenmm3Hoct” naBar mo TOYHa OICHKa Ha paboTara Ha
kimacudukaropa, Thif KaTo Ha TAXHA 0a3a MOXKE Ce OIEHH JI0 KaKBa CTETeH KiacupukaTopa
pasrpaHnuaBa (pa3inyaBa) KIacOBETE €IMH CHpsSMO Jpyr. Moxe Jia ce OlieHH KOil KiacoBe
ce ,,JIpUMOKpUBAT”’, T.e. JajH Ce NpeIuBaT €AMH B JPYr M B KaKBa IOCOKA CTaBa TOBa
npenvBane. /IokaTo MpH CHIOCTaBSHETO Ha €IWH KJAaC CPElly BCUYKHM TaKWBa OLICHKH HE
Morar Jia ObJiaT HalpaBeHH!.

B Tabmuna 3 ca mokazaHM peaNHW JaHHU OT KJIacU(UKalMs, ¥ OLEHEHU IOKa3aTelln
,,Bppiiane” u , JI[penn3HocT” npu ChIOCTaBIHETO HA €AMH KJIAC CPELy BCUUKU U U3I0JI3BaHE
Ha METOJHTE 3a CPEAHU HAa MUKPO- M MaKpO-HHBA CTOMHOCTH.

Ta6muma 3
KK Bpoit
AK ITpuop. | NT,e6.i | NFuos.i | NToow,i | NFsow,i P; R;
1 km. |2 k. | 3 k. KI1ac
1 k.| 80 18 2 1 k. 80 23 145 20 0,7767 | 0,8000
2xim| 20 60 10 2 KII. 60 43 135 30 0,5825 | 0,6667
3| 3 25 50 3 KL 50 12 178 28 0,8065 | 0,6410
I)micro Rmicro Pmacro Rmacro
0,7090 | 0,7090 | 0,7219 | 0,7026

53



IMokazatenute Ppico ¥ Ruicro AMAT paBHU CTOWHOCTH M HE ChABPIKAT MHOTO MHGOPMALIKS
3a paborata Ha KiIacHpHUKATOpa. 3a ONpeACisiHe Ha MMOKA3aTeIUTe Praco X Rmacro
MIPeIBapUTENTHO Cce ONpenesT ,,IIpenusHoct” u ,,Bppinane” 3a BCEKH KIac MPH ChIIOCTaBsHE
CIMH Cpelly BCUYKH U MO IOJYYCHHTE pE3YJITaTH MOXE Ja Ce OLCHH 3a KOW Kiac
MoKa3aTeJInTe ca Hai-100pu, T.e. Hal-100pe paboTm kiacudukaropwT. [lokaszatensat P,
XapakTepusupa “4ucroraTa’ Ha MBPBU KJac, HO HE ChIbpka MH(POpPMAIMS 332 TOBA, Ye MO-
TOJISIMOTO 3aMBPCSBAHE € OT BTOPHU KJIac, a 3aMbPCABAHETO OT TPETH KIIAC € HE3HAYUTEIHO.
IMomobOen aHanmm3 Moke Na HampaBu M 3a ocraHamute P; u R;. Tlomydenure mMakpoOeHKH
MoraT Ja ce M3II0JI3BAT 3a pa3rpaHHYaBaHEe Ha TO3W OT JPYTH KiacudukaTtopu 6e3 ocoOeHHA
MPEIN3HOCT Ha OIIeHKAaTa.

B tabmmma 4 ca mokasaHU CHITUTE JAaHHWA OT KJIACH(HKANWSI W OICHEHHWTE MOKa3aTelH
»Bpbinane” u ,,IIpenn3noct” Ha “IpUOpPUTETHUTE” 32 KiAaCU(HUKALUATA TIPH CHIIOCTATBSIHETO
Ha €IMH KJIaC Cpelly APYT U M3MOJI3BAaHEe HA METOIHUTE 3a CPEeaHA HA MHUKPO- U MaKpO-HHBa
croinocTu. Ot pesynrature 3a Ry; u Pj; Moxe J1a ce HanpaBy aHaiu3 Ha Pa3IMYUMOCTTA HA
KJIACOBETE OT KJIAaCH(PHKATOPA, Kacaella TOYHOCTTA U YUCTOTAaTa Ha IIbPBHU KJIaC CPEILy BTOPH
W TPETH W Ha BTOPHU CpEIly TPETH Kiac. SICHO ce BWxkJa, 4e: KIacH()PUKATOPHT OTIUYHO
pa3iuyaBa MbPBU U TPETH KJIACOBE; UMa HUCKA CTOMHOCT Ha ,,lIPEIIM3HOCT” HA BTOPH CIPSIMO
TpEeTH, T.e. MMaMe 3aMbBpCSIBaHE HA BTOPH OT TPETH KiIac M T.H. TO3M aHaNW3 JaBa
BB3MOKHOCT 32 ThPCEHE Ha ITOCOKH 3a mojoOpsiBaHe pabdoTara Ha kKiacudukaropa. B Takes
CiIydail TTOJy4eHUTe MUKPOOIIEHKH 3a R u P ca pa3mmunu u mo-uapopmatuBHU. 1 MUKpO- 1
MaKpO-OILIEHKUTE MOTAT J]a C€ M3IIOJI3BAT 32 MHTErPAITHA OICHKA.

ITokazaTenure 3a omeHka paboTata Ha KIACHPHUKATOPUTE TI0 METOAMKATa 3a
CBIIOCTAaBSIHE Ha BCEKH KJIAaC CPEIIy BCEKH IaBaT IO-TOJEMH U MTO-I'bBKABH BB3MOXKHOCTH 32
aHaIIN3.

Tabnuua 4
KK Bpoit
AK NTo6.i | NFo6.i | NToomi | NFow Py; Ry
1 x| 2k |3 K. Unzexe
1 k.| 80 18 2 1/2 80 20 60 18 0,8000 | 0,8163
2k | 20 60 10 1/3 80 3 50 2 0,9639 | 0,9756
3kn.| 3 25 50 2/3 60 25 50 10 0,7059 | 0,8571
Pmicro Rmicro Pmacro Rmacro
0.8209 |0.8800 | 0,8232 | 0,8830

4. N3Bop

Hanpaseno e 0600mienre Ha Bb3MOXXHOCTHUTE 32 OLICHKA KOPEKTHOCTTa Ha paborara Ha
Kinacuukaropure. B pe3ynrar Ha W3BBPUICHOTO TEOPETHYHO M EKCIIEPUMEHTAIHO
M3CIIe/IBAaHE Ca TPEUIOKEHH BB3MOXKHOCTU 3a IOCTPOSIBAHE HA HepapXWdHa CTPYKTypa Ha
KIacu(pUKaTOPUTE 3a CemapupaHe HAa OOCKTUTE B TPHM Kiaca mo kadecTBo. Ilomyduenm ca
OLICHKH 32 U3I0JI3BaHe Ha Kilacu(UKATOpuTe Ha 0azaTa Ha W3CJIEABAHUTE MM TOKa3aTelnu Ha
(byHKIMOHUpAHE.
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W3CJEIBAHUS BHPXY JU3AMHA HA IUTAPU FULL FLAVOUR
OT PA3JIMYHU ITA3ZAPHU

Tansa MunanoBa, Crepxa Kupkopa

HNHCTUTYT 110 TIOTIOHA M TIOTIOHEeBUTE U3Aeaus, P.bbiarapus

INVESTIGATION ON DESIGN OF CIGARETTES FULL FLAVOUR OF
DIFFERENT MARKETS

Tania Milanova, Stefka Kirkova
Tobacco and Tobacco Products Institute, Bulgaria

PE3IOME

Ha 4-tara xondepenmus ma PKKT /2011 r/, Geme moctaBeH 3a IBPBH ITBT BBIIPOCA
3a ponsfiTa Ha AW3aliHa BBPXy TIOTIOHEBUSA OUM. lloHsATHETO “nmm3aiiH” BKJIIOYBA pOJsATA Ha
OIIpeIeNIeHN TI0Ka3aTey IpH popMHUpaHe ChIBPKAHUETO HA TIOTIOHEBHS TUM. M3BeCTHO € ChIIo,
Ye aHTHUITy[IaTeTHaTa KaMIIaHHs He ce BOAW C €JHAKBA CHJIa BbB BCHYKH PETMOHHM IO cBeta. Jlo
cera He € IpaBeH CPaBHHUTEIICH aHAIN3 MEXIy NU3aiiHa Ha pa3nM4yHUTEe nasapu. He e usBecTHo
JTOKOJIKO TOBAa MOIIIHO CPEACTBO ~OH3aifH” Ha IWUTAPHUTE CE M3IIOJI3Ba B PAa3IMYHUTE IbPKaBU U
Jaiu 3a0paHuTe U PECTPHUKIUUTE B CIIydasi HE OKa3BaT ITOJIOXKUTEIHO BB3ACHCTBHE B Pa3BUTHETO
Ha HaykaTa ~TexHOJOTHs Ha TIOTIOHA U TIOTFOHEBHUTE M3IENU .

Lenra Ha W3cnenBaHUATa HU € CPABHHUTENCH aHAIIN3 Ha MU3aifHa IpHu pasnnaan Mapku full
flavour, gopmar king size, pasnpocTpaHsBaHH y Hac, Ha €BPOIICHCKUS 1Ma3ap U B IbPKaBH N3BBH
EO.

C momomra Ha CTaHZAPTH3WPAHH METOOM 3a aHaiu3 W 00paboTKa YCTaHOBHXME, dUe
pectpukuur B EO cnpsiMo TIOTIOHOIYIICHETO IPOBOKHPAT M3IOJI3BAHETO HA BB3MOXKHOCTUTE
KOMTO am3aiiHa mpexpocrtaBs. CTpaHHTEe HW3BBH EBPOICIHCKUS Masap Bce OIIE CEe PasvyuTaT Ha
TPAJULMOHHUTE 38 LIUTapEHOTO IIPOM3BOACTBO MPUIOMH 32 HaMaJIiBaHEe Ha BPEJHOCTHTE.

BbBE/JIEHUE

Bbrpekn IpacTHYHHTE PECTPHKLIHK CPELly TIOTIOHOIYIICHETO, Npe3 MOCIEIHUTE TOIHHH
ce otauTa, 9e 28 % ot rpaxxaanure Ha EC Ha BB3pacT 15 u noseue roanam - mymart, a 70 % ot
MyIaguTe ¥ OMBIINTE ITyIIavy ca MPUAOOWIH BpeIHIS HABUK IpeAn Aa HaBbpmar 1§ roguHu.

Ha 4-tara xondepenmus Ha PKKT /2011 1/, 6emre moctaBeH 3a MbpBH ITBT BBIIPOCA 32 POJISATA
Ha JU3aiiHa BBPXY TIOTIOHEBUS MuM. [loHATHETO “mu3aifH” BKIIIOYBA PONIATA HA OMpPEHCIICHH
NIOKa3aTeNy pu (OopMHUpaHe ChABPKAHUETO HA TIOTIOHEBHS TUM. Upes nu3aliHa MHOTO YCIICIITHO
MOJKE JIa Ce Peryjmpa ChbIbPKaHHETO Ha HaOMIOJaBaHUTE BPEIHHU BEIIECTBA — HUKOTHH, KaTpaH U
BBIVICPO/ICH MOHOOKCHA. J{M3aliHbT BKIIFOUBA IBJDKHHH /IIUTapa, MyHAIIYK, GUITBPEH OTPSA3BK/,
JIMaMeThp, CHIIPOTHBIICHHE Ha BCMYKBaHE, CTEIICH Ha BEHTHIIAINS, IMTapeHa XapThs U QHITHPEH
OTPSA3BK.

YcTaHOBEHO €, e ¢ HaMaJIsiBaHe AbJDKMHATa Ha HUrapuTe ¢ 1 mm ce JoCTHra 10 HaMallsiBaHe
¢ 0,01 6pos Ha BcMykBanusATa. [Ipn HamansaBane nuamerspa ¢ 0,10 mm, KOTHIECTBOTO TIOTIOH B
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nurapara Hamaisiea 1o 1,6 %. YBenuuaBaHe JbDKHHATA Ha QuiThpHUS OTpsA3bK ¢ 0,1 mm Boau
JI0 yBEeJIMYaBaHE CHIPOTHBIEHHETO Ha BcMykBaHe 10 0,5 mmWG. Ilpu neHue Ha aneraTHuTe
¢untpu 2,7Y35 000 u yBenuyaBaHe AbIDKMHATA HA QUITHPHUA OTPsA3BK 0T 20 mm 10 27 mm, ce
TIOCTHUTa CHIDKEHHUE B cToifHOCTUTE Ha KarpanuTe ot 0,02 mg/cig no 0,08 mg/cig. HamansBanero Ha
TIOTIOHEBATa YaCT Ha [IUTapUTe, MOXKeE J1a CE IIOCTUTHE U C YBEJINYaBaHE AbIKUHATA HA MyH/IIITYKA.
[To To3u HaumH Oe3 MpsKO ydacTHe B MOAM(UIMpPaHETO HA JUMa WM 4pe3 IpOMsHA Ha Tope
OTIOMEHATUTE XapaKTEePUCTUKH C€ TIOCTUTa MO-MAJIKO KOJIUYECTBO U3TOPSUI TIOTIOH, PECIIEKTUBHO
Opoit BcMykBaHUs.CTelleHTa Ha BEHTWJIALMS ITPEACTABIsIBA M3KyCTBEHO pa3pexJiaHe Ha anuMa,
MOCPENCTBOM Tepdopalys Ha MyHIIIyyHaTa XapTus. [Ipy nmpomsiHa cTeneHTa Ha BEHTHIIAIMS
Hag + 3 %, mymaTenHUTE CBOMCTBA C€ MPOMEHST, T.€. BIUSC HETaTUBHO BHPXY KauyeCTBOTO Ha
nurapure. [Ipu paBHU ApyrH YCIOBUS C yBeIMUYaBaHe Ha CTENIEHTa HAa BEHTHJIAIMS CbC CThIKA 10
% (ot 20 % no 60 %), cHHKEHHETO Ha KaTpaHUTe JocTura oT 1 mg/cig no 6 mg/cig, a HUKOTUHA
or 0,001 mg/cig no 0,05 mg/cig. BenTunanusra Biusie ChIIECTBEHO W BHPXY ChIBPKAHUETO
Ha BbIVIEpOieH MOHOKcUA. Ilpu nmutupaHuTe mo-rope ycioBHUs U IpU cbliata cTbika ot 10 %,
CHI)KaBaHETO Ha BBIVIEPOIHHS MOHOKCHJI Ce JIBIDKH B paMKuTe Ha 14 mg/cig, 9 mg/cig no 6 mg/
cig.

W3BecTHO € ChII0, Y€ aHTHUIMyIIaTeTHaTa KaMIIaHUsI HE C€ BOAU C €HAKBAa CHJIA BbB BCUUKHU
peruonu. J{o cera He € MpaBeH CPABHUTEINICH aHATIN3 MEXAY Au3aliHa Ha pa3nu4HuTe nazapu. He
€ M3BECTHO JIOKOJIKO TOBAa MOIIHO CPEACTBO ~JM3aiiH” Ha LUTapuTe Ce U3ION3Ba B pa3IMYHHUTE
JbPKaBH U 1y 3a0paHUTE U PECTPUKIMUTE B CITydas He OKa3BaT ITOJIOKUTEITHO Bb3/ICHCTBUE B
Pa3BUTHETO HAa HayKaTa ~TeXHOJOTHs Ha TIOTIOHA U TIOTIOHEBUTE U3/ENUS.

LlenTa Ha n3cienBaHMATA HA € CPaBHHUTEJICH aHAIN3 Ha AM3aiiHa NMpH pa3nuuHu Mapku full
flavour, popmar king size, pa3npocTpaHsBaHH y Hac, Ha €BPOIEICKUS Ma3ap U B IbpP)KaBU M3BbH
EO.

MATEPHUAJI 1 METOJ

IMopaau MEHOTOOOpa3ueTo oT MapkH (habpUIHO TPON3BE/ICHH 32 M3CIIE/IBAHUSTA CH ITOJIOpaxMe
MacoBO IPEANIOYUTAHNTE U YTBBpAECHHU cpen koHcymaropure full flavor-sapuantu, popmar king
size, HE3aBHCUMO OT THMa OneHx. YcioBHO obo3Haumxme Mapkute ¢ A, B, C u T.H. Mapkure
A u B ca Oparapcko Nmpou3BOJACTBO, NMpEAHA3HAYEHH 33 OBJITApCKUS I1azap W NpeaIoYHTaHH
ot Obarapckute koHcymaropu. Mapku C u D ca mpomsenenn B EC u ce mpeamouurar ot
KOHCyMaTopuTe Ha eBpomnelickus nazap. Mapxkute E, F u G ca npoussenenu B abpkasu u3ssH EO
U ca A0Ka3aHO MPEeANOYNTaHU Ha Ma3apa. BCHUky Te 0TroBapsAT Ha U3MCKBAHUATA 32 MAKCUMAIIHO
JIOIYCTHMO HUBO Ha ChIbpKaHWe 3a HUKOTHH, KatpaH 1 CO B auma. Ha mopOpanuTe Mapku
LUrapy ce M3BHPILIM IbJIeH (U3WYEH aHaIn3 ChIVIACHO M3ucKBaHuATa Ha ISO cranmaprure. 3a
00paboTka Ha JaHHUTE CE U3M0JI3BaXa CTaHJapTU3NPAHH CTATHCTHYECKH METOMH.

PE3VYJIITATHU

IIpaBu BneuamieHue, ye MapkuTe OT Abp:kaBU u3BbH EO He momssar T.H. RIP murapena
xaptus. Ot 2011 r. Ha TepuTopusta Ha EC Morar ia ce pa3snpocTpaHsBaT caMmo IUrapy ¢ HamajieHa
criocobHoct Ha ropere (Reduced Ignition Propensity) cbriacHo Biesnust B cuina cranaapt EN
16156:2010 "Lurapu. OueHsiBaHe Ha crnocoOHOCTTa 3a TopeHe. B ciydas mapku E, F u G ca
MIPOU3BE/ICHU C KOHBEHIIMOHAIHA IUTapeHa XapTusl.

Pesynrarure oT u3cnenBaHuATA ca rpylIMpaHy MO €JIEMEHTH OT AU3aiiHa Ha [IUrapuTe.

Maca Ha nurapure

W3cnenBannTe Mapku ca ¢ OJIM3KM CTOWHOCTH 3a CpeJHa Maca, HO B IMIMPOK JMara3oH Ha
Bapupase — ¢ur. 1.

57



08 ¢ ﬁ

0,6 —&—min

—e—cp.maca

0,4

0,2

BunHo e, ye OparapckuTe MapKd ca ChC CTOWHOCTH CPEIHHU CIPSMO H3CIEIBAHUTE U C
BapHUpaHus B MOCTOsSHEH uHTepBan. Mapkute or EO ca cbC 3HAUMTENTHO IMO-HUCKA Maca OT
ocrananure. [Iponssexxpanute nurapu u3BbH EO ca che 3aBHIIIeHa Maca M U3MECTEH LIEHTHP Ha
pasnpeneneHe KbM BUCOKATE CTOMHOCTH.

JbmxuHa Ha nUrapure

Ha ®ur. 2 ca Busyanu3upaHu pe3yATaTUTEe OT M3MEPEHHUTE NBIDKUHU Ha murapute. llpu
IBIDKMHATAa Ha IUrapuTe HAMA MPOsBEHAa TEHACHIUS ChOOpPAa3HO MPOHM3XOAa Ha M3CIICABAHUTE
Mmapku. Hail-kbeu ca npu mapka E, Hail-nbiru npu Mapka F. bearapckute Mapku 3aeMar OTHOBO
CPEIIHO MSCTO OT U3CJICBAHUTE.

dur.2

CcpefHa Ab/PKWHA Ha uurapute, mm

84,5
84 ~
— o
83,5 /\
83 \/

82,5

82 T T T T T T

JbbKrHA HA MYH/IIYKa
Upes qpmKkyMHATA HA MYHIIIIYKA C€ TTOCTUTA JICCHO peryjIupane Ha muMma. B To3u cirydait 6e3
MPOMEHHU B OJICHIa W BCUYKH OCTAHAIH €IeMEHTH (JOPMHUpAIIX ChCTaBa HA JMMa , CE MOCTUTA
MO-MaJIKa /I0-ToJIsIMa/ 4acT Ha TIOTIOHEBHUS CTHIIO, PECIICKTHBHO HaMallsiBaHE /yBelInyaBaHe/ Ha
HaONFOaBaHUTE BPEHH BEIIECTBA B IUMa. PesynraTure oT u3cieqBaHusATa ca BU3yaIU3UPAHU HA
¢ur.3.
®ur.3

cpeaHa AbITKMHA Ha MyHALLYKa, mm

33
32 S e

31
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W3nenaznBamo Obarapckara Mapka A ce u3paboTBa ¢ Hali-HHUCKa CTOWHOCT 3a JIbJDKMHA Ha
MyHJyka. OCTaHaauTe U3CIIeABaHU MapKH ca C OTHOCUTEIHO €JHAKBA JbIDKUHA.

JIbKiHa Ha QUATHPHUS OTPS3BK

[To mpuHIMD (GUATBPHHUTE OTPS3BIM Ca OCHOBHHAT MOAM(HKATOP Ha TIOTIOHEBUS JIUM.
Pesynrarure ca npencrasenn Ha ¢pur.4

dur4

[BIDKMHA Ha UITTBPHUSA OTPSA3BK, MM

30
25 AN A,

N e —

Ot pesyararute € BUIHO, 4e Ipu Mapkute oT EO oTHOLIeHHETO OBIDKMHA HA (QUITHPHHA
OTPSA3BK /ABIDKAHA MYHILIYK € TOJISIMO, T.€. IUTapyuTe ce M3padoTBar C IMO-KbCH OTPA3BLH H MO-
Ierer MyHAIyK. [urapure usser EO peryaupar nuMa ¢ yaeokaBaHe Ha GUITHPHUS OTPA3BK.

CrerneH Ha BEHTHIALMSA

OcpenHeHUTE pe3yNATaT ca MpeAacTaBeH! Ha QUr.S

®ur.5
cTeneH Ha BeHTUNauus, %

45
40 A
35 e
30 —
25 \\,//
20
15
10

5

0 " ' ' ' ' '

A B c D E F G

C Hali-BHCOKa CTeNeH Ha BeHTWIanusa ca mapkute oT EO. Haii-HuckuTe cTOMHOCTH ca mpu
LIUrapyuTe U3BbH E€BPONEHUCKUS Ma3ap. bbarapckure Mapku OTHOBO Ca CbC CPEAHHM CTOWHOCTH
CIIPSIMO M3CIIEBAHNUTE LIUTapH.

ChIpoTHBICHNE HA BCMYKBaHE

ChIpOTHUBICHUETO Ha BCMYKBAaHE € €JIEMEHT OT Iu3aiiHa Ha murapure. B ciaydas To3u
IToKa3ares € CaMo OPHEHTHPOBAYEH, MOpaau (hakTa ue He ce 3Hae ChIIHOCTTA Ha OJieH/1a M Haif-Bede
KakbB anjerareH (UIaMEeHT € M3M0JI3BaH 3a HalpaBara Ha QUIThPHHUTE OTPsI3bIM. Pesynrarute ca
MOCOYCHH Ha (Gur. 6
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dur.6

CbnpoTMBneHne Ha BCMyKBaHe, mmWG
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3a ma yCTaHOBMM BIMSIHHETO Ha W3CIECABAHUTE €JIEMEHTH OT [u3aiiHa Ha MapKHTE,
MpOCIEINXME HM3MEHEHHETO Ha €IWHAa CyMapHa (pU3n4Ha XapaKTepUCTHKA HA IUTApHTE —
TBBPIAOCTTA. TBBPAOCTTA 3aBUCH OT MHOTO (haKTOpPH — IIMPHHA HA Haps3BaHE, ChCTAB Ha ONEHIA
U T.H. TBBPIOCTTa € XapaKTEPHCTHKA, KOSTO BIMSIEC BbPXY IOCTOSHCTBOTO HA IyHIATEIHUTE
CBOMCTBa Ha IIUrapuTe. B ciydas mHTEpec mpencTasisiBa NpUIMHATA 3a M300pa HAa YCTAHOBEHHSA
mo-rope nu3aifH. Pesynrarure ca npencraBenu Ha ¢ur.7

dur.7
TBBPAOCT Ha uurapute, %

80
78 /\ //\
76 - ~—
74 N
72
70
68 AN
66
64
62
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OuakBaHO Hail-HeCcTaOWMITHM CTOMHOCTH, Ce KOHCTaTupaxa mpu urapute n3psH EO. ToBa Ha
MIpaKTHKa O3HauaBa, 4e PEeryIMpaHeTO ChCTaBa HA JMMa Ce OCHOBaBa Ha KOJHMYECTBOTO TIOTIOH
B €/Ha IIUrapa M ABDKHHA Ha QMITHPHUS OTpsA3bK. Mapkute ot EO, B T.4. u Opnrapckute ca
CPaBHUTEIHO OJIM3KU M CTAOWITHH.

3AKIIIOYEHUE

B pesynTar ot u3cnegBaHusTa MOXKe Jja ce 0000IIH, Y€ BE3MO)KHOCTHTE KOUTO MPEJOCTaBs
JM3aliHa Ha LUTapuTe ca U3KIIOYUTEIHO MHOIO, HO HE C€ M3I0JI3BaT €JHAKBO BbB BCUYKHU
ctpanu. CraBa sICHO, 4e keCTOKHTe pecTpukuud B EO crpsMo TIOTIOHOMYIIEHETO MPOBOKHpAT
M3IIOI3BAaHETO HA TE€3U BB3MOKHOCTH, JOKATO U3BBH €BPOIEHCKH Ma3ap BCE OLIE CE pa3uuTa Ha
TPaAULIMOHHUTE 3a LIUTAPEHOTO IPOU3BOICTBO IPUHOMH 32 HAMAJISIBAHE HA BPEIHOCTUTE.
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Abstract

The goal of this paper is to make combination of VARK classification and David Kolb’s model
to detect the student learning style and using the results in the e-learning process. Furthermore,
system is going to update default learning style based on user behaviour and its responses. The
main idea is that the process of e-learning will be more effective if students receive learning
material in format that is adequate to their preferred learning style. On the other words, the system
should meet the needs of students, showing learning materials in acceptable format and style to
the user.

Teachers will post learning materials in several different forms. Then, based on student
learning style, system is going to delivery learning content to the students.

Introduction

Today, there are a large number of e-learning systems that are using in the process of education
in high school all over the world. Some of them have ability for adaptation to the student need
and their knowledge level, goal, learning style and so on. The common characteristic is that they
aim to improve the quality of their. In this context, they deliver the most adequate content to
users, based on their requirements and learning styles. E-learning system has a large number of
learning materials, posted in different format and style that is predefine by system administrator
or by some templates. Main problem is that students have different learning style — some of them
prefer to listen and talk other to using visual medium. Some of them want to analyze a text,
other to learn through examples and real problem explanation. That’s why it’s very important
to deliver the learning materials based on student learning style. Additional, it will enable the
learner to improve the effectiveness of its approach to learning and to exploit its own resources

62



[2]. Otherwise, delivering learning materials that are not adequate to the student learning style will
produce no productivity and more time consumption while student using the learning materials.

What is learning style?

Individual learning styles differ, and these individual differences become even more
important in the area of education [4]. It is known that we all have different approaches to
learning. Psychologists call these individual differences learning styles. Learning styles consist of
a combination of motivation, engagement, and cognitive processing habits, which then influence
the use of metacognitve skills such as situation analysis, self-pacing, and self-evaluation to
produce a learning outcome [1]. They are based on the research results of cognitive psychology
about processing information, active learning and the structure of information. The learners prefer
intuitively some forms of information and a specific way of action over others when reaching
quality learning. The division of learning styles is based on that. (Vainionpdi 2006). Learning
styles refer to how individuals prefer to organize and represent information (Reed and Oughton
1997). As Coffield (2004) says the knowledge of learning styles can be used to increase students’
self-awareness and metacognition of their strengths and weaknesses as learners. According to
Jantan and Razali (2002), psychologically, learning style is the way the student concentrate, and
their method in processing and obtaining information, knowledge, or experience. On the other
hand, from the cognitive aspect, learning style can be referred to various methods in perception
creation and information processing to form concepts and principles (Fleming & Baume 2006)
[4].

The most popular technique for learning detection are David Kolb’s model, Peter Honey
and Alan Mumford’s model, Anthony Gregorc’s model, Sudbury model of democratic education,
Neil Fleming’s VAK/VARK model and so on. Each of them has own way to determinate the most
adequate learning style of learners. Our proposed recommended agent is going to use combination
of VARK classification and David Kolb’s model to detect the student learning style.

David Kolb’s model

The David Kolb’s model is based on the Experiential Learning Theory, as explained in his
book Experiential Learning: Experience as the source of learning and development [5]. Kolb’s
learning theory includes four different learning styles, which are based on a four-stage learning
cycle. The learning cycle stages are:

1.Converger - abstract conceptualization and active experimentation, they making practical
applications of ideas and using deductive reasoning to solve problems

2.Diverger - experience and reflective observation, imaginative and are good at coming up
with ideas and seeing things from different perspectives

3.Assimilator - abstract conceptualization and reflective observation, they are creating
theoretical models by means of inductive reasoning

4.Accommodator - concrete experience and active experimentation, engaging with the world
and actually doing things instead of merely reading about and studying them [6]

Users need to complete the questionnaire online or on paper. In our case, they are going to
complete online.

VARK classification

The VARK is model for detecting learning styles by providing questionnaires with 16
questions. It’s authored by Fleming and Mills and has been used as a guide to help people
learn more effectively. VARK is stands for Visual, Aural, Read/Write, Kinesthetic. It is VAK
modification and includes a systematic presentation of questions to identify preferences for the
ways information and ideas can be taken in or put out. The VARK model is based on principles
of sensory perception so the instructional methods must be a stimulus for the student to gain any
understanding of the subject [7].
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Users need to complete the questionnaire online or on paper. In our case, they are going to

complete online. They can have more than one answer per question, so they get a profile of four
scores - one for each modality.

Proposed system
The goal of this paper is adaptation of learning materials based on students learning style.

It means that the system needs to determinate the most adequate learning style first. The student
learning style is going to be detected via VARK and David Kolb’s model. Teachers will post
learning materials as learning objects with different elements (text, audio, video, real examples,
simulation, presentation). System is going to select and present the adequate parts from learning
object based on student learning style.

Each student has profile which contains information about the student. Two learning styles

are saved in the student profile by three parameters: name, weight and author.

For each student, system needs to select one of them as default learning style.
The default learning style can be selected in two manners:

- From student behaviour

- From history of using the system

System architecture
The general architecture of the proposed system contains two main software units:

- Student unit
- Teachers unit

Student need to be registered to be able to use learning materials (objects) that are post from

the teachers. In the process of registering, student completed two questionnaires, define by VARK

and David Kolb’s model for learning style detection. The result of preview state is proposing two

learning styles: one from VARK classification, other from David Kolb’s model. Both will be store

in student profile and are useful parameters for the system when learning materials are delivering.
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How system works

After sign up process, two learning styles are stored in the student model. Next issue is
how system will know which is default learning style — learning style that should be primary for
delivery learning materials. Other style will be second option if student want to switch the style
and format of delivering.

The default learning style can be selected in two manners:

- From student behaviour

- From history of using the system

A) Detection default learning style based on student behaviour

1) System send learning material in two formats (first one proposed from VARK
classification, second one proposed from Kolb model)

2) Student got screen notification and details about presentation of learning materials

3) Student selects one of them and learning materials are visible for the student

4) Ifstyle of distribution is acceptable for the student, he confirms that. It initialize increment
of weight field of the selected learning style in student profile

5) Otherwise, student switches other screen. It initialize decrement of weight field value
of the preview learning style in student profile and decrement weight field value of the selected
learning style

]
v

System delivers learning material
in two styles

v

Student receive screen preview
and select one screen

v
v v

Student use the selected style and Student can change the other screen, decrement
increment weight value of weight value of preview learning style and
selected style increment weight value of selected style

v v
v

System inserts new record in
statistics table

v

-]

Figure 2: Detection default learning style based on student behaviour

B) Detection default learning style based on history of using the system
1) System load the learning material

2) System get information about author of loaded material (his unique number)
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3) System check in database to select all learning material from statistic view table from
author (2) and student unique number is equivalent to logged student

4) It select rows from (3) and calculate total weight value for the list, approximately for
both learning style

5) The learning style that has higher value is set as a default learning style

Conclusion

Important aspect for system efficiency is its intelligent — ability to adapt the system based on user
needs and habits. It’s true that each student has different learning style. Some of them preferred
learning from audio materials, some of them learning from examples and practical situation.
Others love to only to read text and so on. To be e-learning system more efficient, it has to be
adaptive to student learning style. If system deliver learning material in inadequate form, then
the materials are not very useful for students. Students will spend more time to understand the
materials. That is opposite of e-learning system goal — to help to users and make learning process
more easy and interesting.

That’s why, good idea is using recommendation agent in e-learning system, which will delivery
learning materials in the most adequate style, based on users need — his favorite learning style.
Based on our own experience, it is not very particle if learning materials are deliver to students
in format and style that is not adequate to them. That way of material delivering has negative
implication to the learning process. Furthermore, materials that are deliver in inadequate learning
style looks unusable and confusable for the students. That’s why adaptation of learning materials
is very critical aspect of each e-learning system.

In this paper, we are using two famous methods for learning style detection, VARK and David
Kolb’s model. System generate two learning style for each student, and with the two mention
techniques system set one of them as default style for delivering learning materials.
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Abstract

Heat-exchangers are thermal devices (appliances) which perform heat exchange between
fluids, in order to create the heating or cooling of the fluid with one another. Often flow is realized
as a combination where the two fluids move in different patterns combined by same-way, opposite-
way and cross flow, thus creating different temperature profiles. There are also many types of heat-
exchangers which are different in their construction and operation (tubular, plate and spiral). The
heat-exchangers include pasteurizators, which are devices for pasteurization in order to destroy
bacteria that can cause disease. There are many kinds of pasteurizators including: plate, drum or

electric pasteurizators. | tank
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Introduction Heat-exchangerisadevicebuiltforefficientheattransferfromonemedium
to another. It is widely used for heating, cooling, air conditioning, etc. A classic example of a heat-
exchangerislocatedintheinternal combustionenginein which the fluid circulates and allows cooling.
As well the heat-exchangers are thermal devices, in which the exchange of heat between two
fluids is made to allow heating or cooling of the fluid with one another. The main classification of
the heat-exchangers is towards the specifics of the type of the heat exchange, such as:

Recuperative which are commonly used when the fluids are separated by a solid partition in
which is the exchange of heat happens, with no physical contact between the fluids.

Regenerative in which periodically leaks the warmer fluid through the heat-exchange surface,
that transfers the heat upon the elements from the heated heat-exchange surface. Then through the
same heat-exchange surface the cooler fluid yields. This process is repeated periodically.

Interactional where the two fluids are in direct contact. The fluids may be liquid, liquid and
gas, or gas and solids in dispersion form. The exchange of heat happens by mixing (for liquids
that are soluble in one another), or by mechanisms of convection and diffusion through touch
(intermediate) surface of contact between the two fluids.

Types of heat-exchangers
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Tubular heat-exchanger

The tubular heat-exchanger consists of a series of tubes. One set of these tubes contains the
fluid that must be either heated or cooled. The tubular heat-exchangers are typically used for high
pressure (pressure greater than 30 bar and heat greater than 260°C). There are several types of
features that should be taken into account when designing the tubular heat-exchangers and they
include: the pipe diameter, the thickness of the pipe, the length of the pipe.

S

Figure 1. Tubular heat-exchanger

Plate heat-exchanger

The plate heat-exchanger consists of a set of plates of stainless material that are merged into
a single framework. In this framework there can be found a few sections that are taking various
stages of processing, such as preheating, heating, maintaining the temperature for a certain time
and cooling. The heating result can be vacuum steam or hot water, and the cooling result can be
cold water, ice water or brine depending on the desired product.

Figure 2. Plate heat-exchanger

Spiral heat exchanger
The spiral heat exchanger consists of two steel sheets or some other metal that must have given
space and each must be coated and placed in a cylindrical package, where the inner part consists
of two concentric channels.
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Figure 3. Spiral heat-exchanger

Pasteurizator
The pasteurizator is a device used for pasteurization, it performs a certain procedure of
processing the food in order to destroy the bacteria that can cause disease. Pasteurized milk is the
most common pasteurized food, but the pasteurizator can be used for other liquids and foods that
should pass the pasteurization process. The Pasteurizator is used to make food safer, so that it can
be sold commercially without concern that people will get sick when they consume it.
Types of pasteurizators
Plate pasteurizator
In the plate pasteurizator there are several sections carried out: in the first section the liquid
product (milk) is heated to a temperature of pasteurization. Then the heated milk is flowing
through a section to keep the temperature of processing, in order to obtain the required time. From
this section the milk passes in the cooling section, which is cooled to +4C.

Figure 4. Plate pasteurizator

Drum pasteurizator
The drum pasteurizator is composed of tank, body and a drum with blades for ejecting milk. The
milk is brought by the pump in the space between the drum and the body. Under the influence of
spiral ribs the milk moves up, in that way it is heated to the necessary temperature and with the
help of the blades it is disposed in separate tubes to different machines.
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Figure 5. Drum pasteurizator

Electric pasteurizators
The electric pasteurizator operates using electricity with low voltage. It gives best results at a
temperature of 50C, without changing the physical - mechanical properties of the milk.
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Abstract:

Pasteurization of milk is thermic process of destroying of vegetative form of pathogen
microorganism such: Staphylococcus aureus,Salmonella spp,Escherichia coli,Brucella
sp,Mikobacterium tuberkulisis,etc.

Pasteurization induce variation in integral part of milk from physico —chemical and
microbiological aspect. Variation depends from temperature and time of action.

Pasteurization of cow milk is done in temperature 68-70°C/20min =47 points and
72-74°C/20min =49.5 point, while pasteurization of mutton milk is done 68-70°C/20 min = 50
point and 72-74°C/20min =43 point.

Organoleptic characteristic is determinated according to : color, taste, aroma, outer
form(express in point), consistency.

Microbiological analysis wich is done are : Staphylococcus in 1gr, with methods ISO 688-1,0
cfu\gr,not found, Escherichia coli 1gr, with methods ISO 16649-1,0 cfu/gr not found, Salmonella
25gr. with methods ISO 6579, not found.

According to these results, chees of cow and sheep responded allowed norms of ISO, AOAC.

Key word: organoleptic, cheese, shallir, cow, mutton,

Introduction

Last four decades concept of quality and their control in creamery has a radical evolution.
Aim it was grow of amount of sheep and cow milk, with better quality and quality to become
the synonym of safety of cheese producing. It is not enough elementary control , but must react
inside and outside of product of cheese, in order that to fulfillment all factors which has impact
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direct or indirect, in quality of cheese. As active factor are : milk must be from healthy cow, not
from sick cow, which are treated with antibiotics, also must fulfillment hygienic condition. It is
important standardization of fat of milk, technologic process, starter culture- crown, hygiene-
sanitary regulations , cleaning and disinfection of equipment.

Last year it is necessary demand to guarantee the organoleptic and alimentary quality of
cheese, facility in use, cost, conservation, etc., always in accordance with custom-built.

To cheap valid organoleptic characteristics it is necessary to do it sensorial analysis for
estimation through sensory organs.

- organoleptic characteristics are : appearance of cheese, distinguish with eye(shape and
color), aroma and taste determine through nosey,

- microbiological characteristics such as absence of microbial toxins. Often in milk products
detect Echerchia, Enterobacter, Citrobacter, etc. Colicobacteria are aerobe and facultativ anaerob.

Material and methods

Study and estimation of cheese hold out two till three month, testing is done twice per week,
by experts for taster , from food and veteran agency of Kosovo and from a group from Faculty of
food technology. During this period chairperson of panel registred the results.

In the end of this period the chairperson of panel, make a report of results according to point
of members of panel.

Point of estimation of cheesse of cow and sheep.

Analysed charcteristics :

. Taste and aroma 20 point

Consistency 10 point

Form 10 point

Color 5 point

View and situation S point
Total 50 point

Microbiologic controll of cheese

Identification of microroganism is done according to selective medium.

Determination of coliform in rigid selective medium

Through sterile pipette take 1 cm?® cheese and put in Petri dish. For determiantion of coliform
used the VRBL (Violet Red Bil)-agar , for Eshershia coli TBX-agar, Agar Baird-Parker for
determiantion of Staphylococus aurus, Aloa-agar for determiantion of Listeria monocitegenes
,XLD-agar for determiantion of Salmonela spp, in temperature 44 = 1°C

Incubation

Petri dish placement in thermostat in horizontal position. Incubation is done in temperature
30+ 1°C for 24+ 2 hours, for Echerchia coli inkubation done at 37°C for 24 hours, for
Staphylococus aurus 35-37°C for 24-48 hours, Listeria monocitegenes 35-37°C for 24 + 2 oré,
Salmonela spp 37-42°C, for 24+ 2 oré.

Escherchia coli create Blu-green colony. Presence of coliform can verify and with of
disengaged gas, . Presence of E.coli can verify and with of disengaged indol gas, so we add
substance kovac, which the blu-green color convert in red color, so this verify the presence of
E.coli.

Results and discussion
Pasterisation destroy all patogen microorganism, soever some sporforming microorganism
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can’t destroy such as Salamonella,Stafilokoket, E.colli.

Results of organoleptic characteristics of white cheese are presented in table 1.

From table it show that, pasteurization of cow milk, in temperature 68-70°C, has 47.5 point,
while pasteurization in temperature 72-74°C/20 min has 49.5point.

Milk of mutton pasteurization in temperature 68-70°C, has great number of point 50.

While pasteurization in high temperature 72-74°C/20 min, number of point it is low 43,
compared with pasteurization in temperature 68-70°C.

It is notice that white cheese Shallir from milk cow pasteurization in temperature 72-74°C

in duration for 20 minutes it is more preferable because the characteristics of milk not change,
also and their capacity for coagulation not failing.

While in low temperature 68-70°C in duration for 20 minutes, cheese from milk cow produced
in low temperature of pasteurization have strong and roughly consistency.

Pasteurization in temperature 72-74°C, increase hydratation iones of proteins and structure
of cheese it became soft, delicate and do not reflect any other negative characteristics.Also and
color of cheese it is white.

Pasteurization of mutton cheese in temperature 72-74°C, deterioration the consistency of
white cheese Shallir and is not healthy and acidify. Surface do not have tipically structure but have
smooth surface.

With regard to Staphylococci, must pronounced that they a always are present in milk and
can transmission in cheese, if do not respect the hygienic regulation during producing of cheese.

Thermal treatment of milk, sometimes can’t destroyed the Staphylococci, and these can be
reason for poising and infections, from presence of endotoxins of Staphylococci.

Table 1. Organoleptic characteristics of white cheese from sheep and cow milk in differnt
temeperature .

Maximal Cow milk | Sheep milk
o and minimal pasterisation of milk * C
Studimi i Estimation with
degostimit point 68-70°C/ 72-74°C/ | 68-70°C | 72-74°C/
5-50 point 20 min 20 min 20 min 20 min
Color 5 4.5 5 5 5
Outside view 5 5 5 5 4.5
Consistency
6
10 8 9,5 10
Form
10 10 10 10 8
Taste and aroma | 20 19,5 20 20 19,5
Total 50 47,5 49,5 50 8
Point
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As it show in table 2. can notice that thermal treatment it was effective, because not detected
any kind of pathogen bacteria, these occur because milk subordinate two form of pasteurization,
exactly in two different temperature 68-70 and 72-74 °C/20 minutes.

During normal pasteurization destroyed about 90.9% of microorganism. Also low pH, small
amount of water, presence of salts inhibition developing of pathogen bacteria.

Microbiological analysis done according to standards(ISO 6888-1, ISO 16649-1, ISO 6579,

ISO 11290).

According to these standards the cheese in both factory suffice the ISO standards.

Table 2. microbiological analysis of white cheese Shallir, produced from cow and mutton
milk, produced in factory Rona and Kabi.

Microbiological Cheese

Amount Standard Cheese “KABI”
analysis “RONA”
Staphylococcus 0.lg,

ISO 6888-1 Ocfu/g 0 cfu/g

aureus
Escherichia coli | 1g, ISO 16649-1 0 cfu/g Ocfu/g
Salmonella spp B 25/g. ISO 6579 Not detected Not detected
Listeria

25/g ISO 11290 0 cfu/g 0 cfu/g
monocitogenes

Conclusions

Based in these results can conclude
1. That cow and mutton milk has good organoleptic and microbiologic characteristics for

cheese producing.

2. Not detect the microbes in cheese, microbiologicaly is cleanness.
3. Pasteurization of cow milk done
characteristics, while pasteurization of mutton milk done

organoleptic characteristics
4. Pasteurization of mutton milk done upper than 72-74°C/20 minute degradation the
consistency , taste, aroma and structure of cheese.
5. Pasteurization of cow milk done at temperature 72-74°C/20 minute it is ideal, for
consistency , taste, aroma and structure of cheese.
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STUDY THE COLOR CHANGE OF FROZEN CHICKEN
LEG USING A REPRESENTATIVE COLOR

Iv. Krasteva, A. Bosakova-Ardenska
University of Food Technologies, Plovdiv, department of
Computer Systems and Technologies

This paper presents an approach for determination of a representative color of an image. A
program is developed for determining the representative color of a given image as a median value.
The program calculates the median value as a vector and a scalar. The experiments show that the
color changes of the frozen chicken leg using the representative color is a reliable method for the
contactless determination of color (the correlation coefficient with respect to the color obtained by
the colorimeter is above 90%).

BnBenenue

KauecTBOTO Ha KOHCyMHpaHaTa OT YOBEKa XpaHa € BakeH (PakTop 3a HEroBOTO 3IpasBe.
ETo 3amo KoHTpoJa Mo KadecTBOTO HA XPaHHUTE € elHa OT €KCIHEBHHUTE JICHHOCTH HA YOBEKa.
Pa3paboTBaHeTo 1 N3MOI3BaHETO HA €(hEKTUBHY OE3KOHTAKTHN METOM 32 KOHTPOJI Ha KaY€CTBOTO
Ha XpaHM KaKTO MPHU TAXHOTO NPOHU3BOACTBO M CHXpPaHEHHWE TaKa M B MarasuHHaTa Mpexa e
aKTyaJeH BbIpoc. KoMmoTbpHaTa TEXHHKA (B YACTHOCT CHCTEMATa 32 KOMITIOTBPHO 3PEHHE) MOXKE
Ja ObJle N3IO0NI3BaHa YCHENIHO 32 OOEKUBHO ONpE/ENsTHEe Ka9yeCTBOTO Ha PA3IMYHM XPAaHUTEIHH
MIPOIYKTH, KOETO Ce€ J0Ka3Ba OT M3BBbpIICHUTE B obOmactra m3cnensanus [1, 2, 3]. [Tomyduenara
Ype3 cucTeMara 32 KOMIIOTBPHO 3peHne WHpopMaIus ce 00padoTBa M aHATH3UPA C MOAXOISIIH
JITOPUTMH KaTo KpaifHaTa 1ell € 00EKTUBHOTO HEP3PYIIaBall0 OKaYeCTBIBAHE HA M3CIIECBAHUTE
XpaHu.

OnuTHA NOCTAHOBKA
WzcnenBaru ca mpoOH MIJIEHIIKO MECO OT OYT ChXpaHSABAHU NPU Pa3IIMYHU TEMIEpaTypHU
ycnosus (Tabnmma 1).
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Tabmuma 1

N Temneparypa Ha Temneparypa Ha
NnoAiMpa3ssipaHe cbXpaHeHHe

Bl -25 -5

B2 -25 -1

B3 -5 -5

B4 -5 -1

3a Bcska OT MPOOUTE € ommpezesicH 1BeTa upe3 komopumerbp Konica Minolta CR-410 u e
M3BBPIICHO HEKOJIKOKPATHO 3aCHEMaHE Mpe3 paBHU HHTEPBAJIU OT Bpeme (Tpe3 7 JTHH).

IosyuyaBane Ha H300paxKeHue

3a monyuaBaHe Ha H300paxkeHHATa € u3nona3BaHa nudposa CCD kamepa 3a 3acHeMaHe Ha
CHHXPOHHH H300pa)XeHUS Ha XpaHH BbB BHUIMMara W Oju3kara MH(padepBeHa OONACTH — THUI
AD-080 CL c napamerpu: nykanansa (VIS u NIR); 1024 X 768 aktuBHU mukcesna 3a kaHai; 30
¢peiima/s ¢ mpanHa pesonronus; Camera Link u GigE Vision untepdeticu.

Kamepara e 3akperieHa Ha CTaTUB, Taka 4e Pa3CTOSHHETO OT KaMepaTa 1o mpodara aa O0bae
€IHAKBO 32 BCHUKH ekcriepuMeHTH — 11cM. TTo BpeMe Ha eKCriepuMeHTa ¢ H3MOI3BaHO BBHIIHO
OCBETIICHHE, ChCTOSAIIO CE OT YSTHPH BHHIIHU M3TOUHHKA. OCBETIICHHETO € PETYIUPaHO, TaKa ue
Jla IMa MUHUMAJIHU OTONSACHIM BBpXy mpobara. Kamepara e cBbp3aHa ¢ KOMITIOThPHA CHCTEMA C
noxxonny codryep, ¢ HOMOIITA, Ha KOMTO ce yNpaBiaBa. 3aCHETUTE U300paXKEHHs ca ChbXPAHEHU
B 6utman opmar. HacT ot mosyueHUTE H300paxeHus ca mokaszanu Ha durypa 1.

@ur. 1 3acHeTn H300parkeHMs

3a aHanM3 Ha IBETa Ha MWJICHIKOTO Meco OT OyT e paspaboreHa mporpama Ha C++, KosTO
00pabotBa n3o0paxeHus BbB Gpopmar Ha 24-0utoB 6urmar (24-bit BMP).
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BMP (ot ,,bitmap*, ,,0utoBa kapTa“) e aiinoB popMar 3a cbXpaHeHHE Ha pacTepHa rpaduka
[5]. ObuuaitHOTO pa3mMpeHne Ha To3M THII Gainose e .bmp. BMP ¢aiinosere cbabpxar BuHaru
nanHu B RGB nBertoBa cucreMa, karo 1bI004MHATA Ha [IBETa MOXKe j1a Baprupa. BMP He usznon3sa
KOMIIpECHsI Ha JTaHHUTE, NOPaJ KOeTo pasMepHTe Ha (ailioBeTe ca MO-ToJIeMH OTKOJKOTO TPH
Jpyru popMarH 3a pacTepHa rpaduka.

B RGB nBetoBus MOesl BCEKH LIBST C€ NPEJCTaBs OT YepBEHa, 3eJIeHa M CHHS IbPBUYHO
3ajaieHa KoMnoHeHTa [4, 5]. IIpu cMecBaHe Ha TpUTE KOMIIOHEHTH C OTIpeZielieHa HHTEH3UBHOCT
Ha IIBeTa Ce IOJIy4aBa I[BeTa Ha M300pakeHHeTo. bposaTt Ha OMTOBETE, M3MTOI3BAHH 32 IPE/ICTABSHE
Ha Bceku nukces B RGB mpocTpancTBOTO ce Hapuuar 1bia004rHa Ha [BeTa. AKO C€ W3ION3BaT
8-OMTOBM KOMITOHEHTH — YE€pBEHa, 3eJIeHa U CHHS, 11BeTHOTO RGB — n3o0paxenne e ¢ 1ba004rHa
24 oura. 3a TaKMBa M300pa’KeHHUS YECTO CE U3I0JI3Ba TEPMHUHA ITBIHOLBETHO U300pakeHNeE.

OmnpenensiHe Ha MPeACTABUTEIeH LBAT

Pa3paboreHa e mporpama 3a omnpezensHe Ha MpeCTaBUTENEH BT Ha M300pa)KeHHETO C
M3IOJI3BaHEe HAa MeJMaHHa CTOHHOCT. 3acHETUTE MPOOHM OT MWJIEIIKO Meco 3aemar Hajx 90% ot
BMP n3o6paxennero. ToBa 03HayaBa, 4e MEAMAHHUS LBIT MOJXKE J1a CE CUMTA 32 [TPEACTaBUTENICH
LBAT Ha Mpodara, Thil KaTo MeANaHaTa € CpellHa CTOMHOCT B COPTHpaHa peiulia, IpH KOeTo Hak-
TBMHHTE [[BETOBE (YaCTH OT pabOTHUS IUIOT) M Hal-CBeTINTE (TIBCTH YYacTBIM OT MECOTO) IIe
OCTaHaT B KpauIlaTa Ha peAnIara, a OCHOBHUS (IIPEICTaBUTEIHUS [BSIT) HA Mpo0ara OT MUJIEIIKO
Meco 1me Obae mo cpenara. [IpunumbeT Ha onpeneNsHe Ha MPEACTaBUTENICH LBAT € MO0Ka3aH Ha
¢urypa 2 mpu U3noN3BaHe Ha Macka ¢ pazmepu 3x3. M300paxeHHeTo ce pa3/iens Ha eTHaKBH M0
pa3Mmep KBaJpaTHH 4acTH, KaTo 3a BCAKA ce HAMUpPA MeMaHHaTa CTOMHOCT Ha 11BeTa. [lomydyenure
3a OTIEJTHUTE YacTH I[BETOBE CE CHOMpAT B €IMH MachB, KOWTO Ce M3I0JI3Ba 32 ONpeEeIsTHe Ha
MIPEICTABUTEITHHS 1IBAT 32 LSUIOTO N300paKeHHeE.

3
3 Hampane Ha
MeIUAHEH
UBAT

1
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1
1
1
1
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1
1
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@ur. 2 OmnpezensHe Ha MPEACTABUTEINIEH LBIT HA U300PKEHUETO

79



IIporpamara 3a onpenensiHe Ha MPEACTaBUTENIEH LIBAT UMa CJIEAHUTE MapaMeTpu:
m: U3I0JI3Ba CE 3a yKa3BaHe Ha pa3Mep Ha 4acTuTe (Mackara)
in: n3non3ea ce 3a u300p Ha daiis, chIbpKAIL H300paKEHUETO

Ha (1)1/11". 3 ¢ moka3aH IIPpO30peL, ChbAbPKAIL PE3YIITAT OT U3MBJIHCHUCTO HA IMporpaMara.

YProgram Files\Microsoft Visual Studio\MyProjects\BMP_BW\Debug\BM
PROGRAM INFORMATION

?

I out.bmp
19778; Size: 4330590; Offset: 54
ize of header part in hytes: 40
Width: 1390 pix; Height: 1038 pix:; Planes: 1
Bits per pixel: 24; Compression: 0O;Bitmap size: 4330536
Horizontal resolution: 0; Uertical resolution: O
Uzed colours Important colour

Green: 77 Blue:= 37 Value: 217

Blue: 31

=0 percent=0.000000
Image filtering finished for : 18.3440 seconds

nd
Faila res.txt e otvorentt?
Press any k to continue

@ur 3. IIpo3opel OT U3MBIHEHUETO HA IporpamMara

[Nonydenure cTOHOCTH 3a LIBETOBUTE KOMIIOHEHTH OINPEAEINAT MPEACTAaBUTEIHHS BT Ha
N300paKEHNETO, KOETO Ce MU3BBPIIBA 110 J]Ba HAYMHA — CKAaJapHO M BekTopHO. [Ipn ckamapHoTO
(SCALAR) onpenernsiHe Ha IPEICTABUTEIICH [BAT 3@ BCSKA OT IIBETOBUTE KOMIIOHCHTH IO OTJICITHO
ce HaMHpa MEeAMaHHATa CTOMHOCT, Clie]l KOETO CE M3YMCIIIBAa CTOMHOCTTA Ha LIBETOBHS BEKTOD
KaTro KOpeH KBaJpaTeH OT CyMara Ha BCSKa OT I[BETOBUTE KOMIIOHEHTH IIOBIMTHATH Ha BTOpa
creneH (croiiHocrra Value). [Ipu Bekroproro (VECTOR) ompenensiHe Ha NMpeAcTaBTENICH LBSIT
3a N300paKCHNUETO C€ HaMHpa BEKTOPHT Ha MPEICTABUTEIHUS LBAT, CIE] KOETO CE M3YUCIIBA
enuHMYHATa My croitHoct (Value).

B tabmnuna 2 e nzuncien koeduipenTa Ha Kopenanus [6] 3a Hoy4eHns: BEKTOPHO U CKAJIApHO
IPEe/ICTaBUTENICH IBAT Ha M300pakeHnero. Karo pedepeHTHN CTOMHOCTH ca U3I0JI3BAHH IAHHUTE
3a IIBeTa MOIYYeHH Upe3 KIOPUMETBP.
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Tadauna 2

BexkTopHo

CkanapHo

)

SS = Z = 15,62
@ J

ssz

=1276,75

=382,78

S =Y X ¥, ——@xi 52% )

SSxy

4/SSx.,/SSy

= =0,99

(ZT
(ZT

=115.62

ssz

=1044.75

ssz

=338,84

SSxy

4/SSx.,/SSy

= =0.97

B tabnuua 3 e mokazaHo M3MEHEHHMETO Ha IBETa Ha W3CIIEBAHUTE NPOOH BBB BPEMETO,
kato RGB BekTOp®T € mpejicTaBeH ¢ eAMHUYHATA CH CTOWHOCT. Ha durypu 4, 5 u 6 ¢ nokasaHo
W3MEHEHHETO Ha IIBETa Ha NPOOHM 3aMpa3eHO IMUIICIIKO Meco OT OyT NpH H3MOJ3BaHE Ha
KOJIOPDHMETBD ¥ OMPEICNISTHE Ha MPEACTABUTENICH LBAT HA 3aCHETUTE M300pakeHus. [[BeToBUST
BEKTOp € MpeJICTaBEH OTHOBO C €UHUYHATA CH CTOHHOCT. [[0y4eHUAT OT KOJIOpUMETHPA LIBSIT €

B La*b* nBerosa cucrema u ¢ mpeodpasysad B RGB [7].

Tabauna 3
[ara Ha OnpenensiHe CkanapHo Bexropho
€KCIIepUMEHTA HA IIBETA C OIpeJeNIsHE Ha | OIpefemsHe

KOJIOPHMETBP BETa Ha IIBeTa
19.06.2012 217 264 293
26.06.2012 218 265 295
03.07.2012 230 304 335
10.07.2012 225 280 322
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20

25

Uussar
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210
1962012 2662012 37,2012 107,212

Owur. 4 M3MeHeHne Ha [IBETa MMOMyYeH Ype3 KOJIOPUMETHP

310

300

290

280

270

260

250 7

240 4
19,6,2012 26,6,2012 37,2012 10,7,2012

pata

®ur. 5 I3MeHeHune Ha 11BeTa MOJIy4YeH KaTo CKaJIapeH MpeACTaBUTENICH IBAT Ha
N300paKEHUETO

[Tomyuyenurte pesynTaTu IOKa3BaT, Y€ CBHIIECTBEHAa NpOMSHA B IIBeTa Ha 3aMpa3eHOTO
MUJIEIIKO Meco ce HaOJloaBa ciie/l BTopara ceaMuIa. TeHAEHINsATa B N3MEHEHHETO Ha IIBeTa
ce 3ama3Ba He3aBHCUMO OT HM3IOI3BAHMSA HAauMH 3a ONpeAessiHE (Upe3 KOJIOPUMETHpP WIH dpe3
MPE/ICTABUTEIICH 1IBAT Ha 3aCHETOTO U300paKeHHE).

340

330

320

310

uBsAT

300

290 1

280 1

270 +
19,6,2012 26,6,2012 3,7,2012 10,7,2012

para

@ur. 6 M3MeHeHne Ha [JBeTa HOJMYYeH KaTo BEKTOPEH NPEACTaBUTEIICH IIBAT Ha
H300pakeHUETO
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3akii04eHue

Pa3paborena e nporpama 3a omnpezensHe Ha MPEICTaBUTEICH IBAT Ha W300pakKeHHE Karo
MeJiaHHa CTOMHOCT OMpe/ieNsiHa BEKTOPHO U ckajapHo. [IpoBeneHNTe eKCIepIMEHTH ToKa3axa,
4ye W3MOJI3BAaHEeTO Ha MPEJCTABUTENEH LBAT € HAIEKICH METOI 32 OE3KOHTAKTHO OMpeelisHe
Ha M3MCHEHHETO Ha I[BeTa Ha 3aMpa3eHO MIJICIIKO MECO OT OyT (KOe(HIEHTHT Ha KOpelarus
CIPSIMO TIONYYCHHUS Ype3 Kosopumernpa Bt ¢ Hag 90%). B Obaerie pazpaborenara mporpama
3a OmNpe/eNsHE Ha IPEACTABHTENICH IBIT MOXe na Obje HM3MO0J3BaHa 32 OKAa4YeCTBSIBAHE Ha
pazHoo0Opa3Hu XpaHUTEITHU TPOTYKTH.

Jlureparypa

1. Sun Da Wen, Computer Vision Technology for Food Quality Evaluation, Academic Press,
2007, ISBN 978-0-12-373642-0

2. Henera B., 3nareB 3., be3koHTaKTHM METOJIM 3a OIlEHKAa Ka4e€CTBOTO HA CBHHCKO MECO,
Automatics and Informatics 2012, Sofia, ISSN 1313-1869, pp 297-300

3. Bn. TanuoBcka, A. bocakoBa-Apnencka, JI. Kocragmnosa-lI'eopruesa, Merton 3a
OKaueCTBsBaHE Ha XpaHM upe3 00paboTka Ha OuHapu3npanu n3oopaxenus, [au Ha Haykara, CYb
[TnoBauB, 2012,Hayunu tpynose CYb IlnoBaus, Cepus B. Texauka u TexHoioruu, Tom X, 2013,
ISSN 1311-9419

4. R. Gonzalez, R. Woods, Digital image processing (second edition), Prentice Hall, 2002

5. http://mmtu.hit.bg/imgs.htm

6. Jlonues, I, M. HwmueBa, B. Kunoma, I[IpakTudecko pBHKOBOICTBO IO CTaTHUCTHKA,
AstocnexTsp, [TnoBaus, 2009

7. http://www.easyrgb.com/index.php?X=CALC

83



Hayunu TtpynoBe Ha Cwbio3a Ha yuenute B bbarapus—Iliosaus. Cepusi B. Texnuka u
TEXHOJIOTHH, €CTeCTBEH Wi XyMaHUTapHU Hayku, ToM X VL., Cbi03 Ha yyeHuTe cecusi “MekayHapoIHA
KkoH(pepeHnus Ha muaaute yuenu” 13-15 onu 2013. Scientific research of the Union of Scientists in
Bulgaria-Plovdiv, series C. Natural Sciences and Humanities, Vol. XVI, ISSN 1311-9192, Union of Sci-
entists, International Conference of Young Scientists, 13 — 15 June 2013, Plovdiv.

DETERMINATION OF CCP AND HAZARDS ON DAIRY FARM WITH
CENTRAL MILKING PARLOUR

Biljana Trajkovska, Borce Makarijovski, Goran Mihajlovski
Mentor: Ljupce Kochoski
University “St. KlimentOhridski” - Bitola, Macedonia,
Faculty of Biotehnical sciences- Bitola, Macedonia
e-mail: bile.petkovska@yahoo.com

Abstract

Determining the critical control points (CCP) and the hazards during the milking is a key
factor of getting a quality and safe product that is to please the consumers’ requirements. On the
bases of the production diagram, the CCP and the hazards which can affect the hygienic safety of
the milk have been determined. If central milking and an unrestrained manner of keeping the cows
is used, the determined CCP are: the beginning of production after the calving, forming groups of
cows, filtration, collecting in a milk cooling tanks, cooling and keeping the milk. The following
are determined as POPA (points of particular attention): disinfection of the udder after the milking,
the milking, the disinfection, taking samples and the application of the milking equipment.

Key words: CCP, hazard, dairy farm, central milking parlor

Introduction

In order to get a high quality and safe milk, the cows need to be healthy (Hampton T., 2010),
which can be only accomplished by a good breeding of the animals, safe and responsible use of
veterinary medicines and control and monitoring of the health and the wellbeing of the animals.
In this sense, it is very important to pay attention to the milk hygiene before and after the milking
as the contamination happens during and after the milking process. At this point, very important
contamination factors are the equipment, the udder infections, dirty udder or teats, dirty hands or
clothes.

The HACCP system’s goal is to locate the possible hazards and CCP in the process of raw
milk production and the first step is to precisely describe the milk production technology on a farm
(Vagany J., u Dunay A., 2004). It is very difficult to maintain a complete control of the hazards on
a farm, as it represents an open system (Trajkovska, B., Kochoski, Lj. 2010).

Materials and methods

Our research was conducted on a cow farm with a total number of 470 cows with a central
milking parlour and a unrestrained manner of keeping the cows. In the course of the six month re-
search the work activities were being monitored by a HACCP team and a production diagram was
set up, on the bases of which the hazards which can affect the raw milk quality were determined
afterwards. The hazards have been divided into three groups: physical, chemical and biological,
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and after that a verification of the production diagram was conducted on the spot. The raw milk
production diagram (scheme 1) is made in order to make it easier to determine the CCP in the raw
milk production and the hazards that can affect the quality and the safety of the milk. A stem or a
tree of decision is used in order to identify the CCP. As a part of the identification of CCP, every
step of the production is observed, in the order they happen, using the production diagram as a
guide.

Beginning of Application of Taking milk
production after the milking Milking samples for
calving apparatus e armination
|| | m |
. Preparation of Kieeping at
Foarming groups the udder for E Dmlfletm" of remperature
of cows . milking
milking under 5C
| | | |
Geing to the Crisinfecting the Collecting in milk
B " ; ldentification teats after the cooling tanks
millking parlour
milking and cooling
L L | L
Waiting in the B Entering the p e Filtration of the
walting area millking parlour L millk

Scheme 1: Production diagram with central milking

Results and discussion

The production diagram should be designed by a HACCP team and should contain all the
steps of the production as they happen in the reality. The HACCP team should verify the diagram
on the spot, during the work activities (Buncic S., 2009). When designing the production diagram
it is necessary to identify the biological, the physical and the chemical hazards (Elliott M. et al.
2005). If a certain phase of the production process can lead to an unacceptably high hazard, it is
considered critical for the safety of the product and is called a CCP. A CCP is a step where the
control takes place and which is important for the prevention or elimination of the food safety haz-
ards, that is, reducing them to an acceptable, tolerable level (Angelkov, B. 2010). However, with
the animals and their biological variations, it is most often the case that POPA (points of particular
attention) is used. In CCP it is necessary to define the tolerance limit and the standards, while as in
POPA it is necessary to define their goals (Noordhuizen JPTM., u Cannas S.J., 2009).

Table 1: Milking in a central milking parlor (C-Chemical hazards, B-Biological haz-
ards, P-Physical hazards)

Phases Hazards Control measures | Monitoring Correctional
measures
Beginning of pro- | C, B (antibiotics, | Examining the milk | Keeping Waiting period
duction after calv- | microorganisms | quality, making record of
ing — CCP1 and SCC) sure there are not every cow
any antibiotics
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Forming groups of | B (Mastitis milk) | Separation of the Marking Separate milk-
cows — CCP2 mastitis cows the mastitis | ing of mastitis
COWS COWS

Preparation of the | B, P (dirty udder | Washing, drying, Monitoring | Correct prepa-

udder for milking | and presence of | milking of the first | the teats’ ration and ud-
(washing, drying | microorganisms) | squirts of milk on a | condition der hygiene
and milking of the black surface

first few squirts)
and completing the
milking — CCP3

Filtration — CCP4 | P, B (presence of | Regular change of | Monitoring | Regular

other materials filters the condi- change of fil-
and microorgan- tion ters
isms)

Collecting in a B- (development | Quick cooling Document-

milk cooling tanks, | of microorgan- ing the cool-

cooling and keep- | isms) ing tempera-

ing — CCP5 tures

The beginning of the production after the calving is considered as CCP1 because of the pos-
sible presence of antibiotics. According to Trajkovska B., Kochoski Lj., (2010), the beginning
of the production is considered as a CCP as there is a danger of chemical hazards. Mixing of the
milk which contains antibiotics with the other milk is not allowed and because of this reason on
the farm the cows which had been treated with antibiotics are marked with a yellow ribbon on the
lower right hind limb and it is necessary that they are kept in a separate section and milked last.

During the formation of the milking groups it is necessary to separate the mastitic cow and
milk them last and this phase is marked as a CCP2. The mastitis control on the dairy farm is per-
formed by farm tests in order to remove the pathogenic bacteria which can be easily transmitted
through: disinfection of the udder after milking; universal antibiotic dry cow therapy; clinical
diseases treatment; separation of the chronically ill cows; proper sanitation of the milking ma-
chine; in this phase biological hazards which can affect the milk safety can appear (Trajkovska B.,
Kochoski Lj., 2010).

The correct preparation of the udder for milking is important for the increase of the hygienic
sanitation of the milk and for this reason it is determined as a CCP3. Because of this, the applica-
tion of the good practices on the dairy farm enables a decrease in the average microorganisms’
number and reducing the hazards of pathogenic bacteria presence in the raw milk (Karakok G.S.,
2007). A decrease of the microorganisms’ number that will end in the collective milk can be
reached by milking from a clean and dry udder (Bray D.R., Shearer J.K., 1986), Apart from this it
is also necessary that the stall is regularly cleaned, hygiene of the hands of the milking person and
udder hygiene, in the course of which it is necessary to use disinfectants in order to get hygienic
sanitary milk (Vucemilo M., and Vinkovic B., 2005).

The application of the milking apparatus, the milking and the disinfection of the teats af-
ter the milking and taking samples is marked as POPA. According to Duranec V.T., and Krnjak
N., (2008), after the milking it is necessary to perform a disinfection on the teats as the muscle
sphincter takes about 15 minutes to close the canal of the teat and this is the most suitable timing
for entrance of the microorganisms and a precondition for mastitis. By disinfecting the teats after
the milking the number of new infections is reduced by 50% (Brightling P., 1998, Pavicic Z., et
all 2008). Taking samples for an analysis is the last phase which requires a correct taking of the
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sample and its examination and complying with the regulations.

The filtration is appointed as CCP4, as there is a danger that the other physical matter mixes
into milk and thus contaminates the final product. As well, there can be a development of a large
number of microorganisms as a result of an infrequent change of filters (Trajkovska, B., Kochoski,
Lj., 2010).

The quick cooling at the temperature of 4-5 °C as well as the keeping the product at this
temperature is a successful method for microorganism development prevention as this can cause
the milk to spoil, food poisoning and even certain diseases and because of this reason this phase
is marked as CCP5 (Trajkovska, B., Kochoski, Lj., 2011). The dominant microflora in the cooled
milk at the temperature of 2-4 °C according to Kirin S., (2001) is the psychrotrophic bacteria. In
order to maintain the quality, according to Bell J.R.M., et all (2006) the milk after the milking,
if it is not to be processed immediately, needs to be cooled under 4 °C for a time frame from 30
minutes to an hour (Glavic M., 2010).

Conclusion

In order to get a hygienic sanitary milk it is necessary that the animals are healthy, especially
their mammary gland. It is necessary to prepare work protocols which will precisely determine the
work manner on the dairy farm. Also, of an utmost importance is to keep a record for each cow,
in order to improve their overall health and for a regular record of the dry period. On the farm, as
well, the recording system should be put into practice, so that every area can identify their provid-
ers. By introducing the good practices, the determination of the CCP and the hazards, the milk pro-
ducers are going to increase the milk production and are going to get milk that complies with high
standards, that is, better quality milk which is understandably going to result with higher profits.
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ONPEJAEJISAHE HA AEPOTOJIEPAHCA U NADH - OKCHUJIA3HATA
AKTUBHOCT HA BUPUJOBAKTEPUU C YOBELIKU NPOU3XO/

pou. 1-p Ceeriana Munkosa, Kakyxen Ucasa*
»EJ bu Byarapukym” EAJl — ITHPII, Codus

*Hay4Ho-u3cien0oBare/icku HHCTUTYT HA Meiigxu Tokno, SAnonus

DETERMINATION OF AEROTOLERANCE AND NADH -OXIDASE
ACTIVITY OF BIFIDOBACTERIA OF HUMAN ORIGIN

Aerobic conditions are present during the process of manufacture and storage of functional
foods. Tolerance to oxygen is of paramount importance for a microorganisms intended to be
used in functional food products, since this property may guarantee for probiotic strains stability
and viability in end products (1). The deleterious effects of oxygen in bacterial physiology are
essentially due to oxidative damage, induced by the formation of the so-called reactive oxygen
species(1,3). In Bifidobacteria, aerotolerance seems to be dependent on the presence of certain
NADH oxidases and peroxidases, capable of detoxifying the cells (4,5). Usually, aerotolerance
displays a high species-to-species variation in Bifidobacterium, and several species show an
aerotolerant phenotype if a reducing agent, such as L-cysteine, is included in the liquid media
(2,6).

In the present work the aerotolerance and NADH oxidase activity of Bifidobacteria with
human origine were estimated and the strains with highest aerotolerance were selected.

AepoOHHnTE yCIOBUS, MIPUCHCTBAT 10 BPEME Ha MpOIleca Ha MPOM3BOICTBO M ChXPAaHEHHUE
Ha (YHKOWOHAIHM XpaHu. KucmopomHusi TonmepaHc € OT I'bPBOCTENIEHHO 3HA4YCHHE 3a
MHKPOOPTaHU3MHTE, TPEIHA3HAUYCHN 3a U3MO0N3BaHE BbB (YHKIHMOHATHH XPAHUTCIHH
MIPOAYKTH, THH KaTO TOBAa CBOMCTBO TapaHTHpa 32 MPOOHMOTHYHUTE INAMOBE CTaOWIHOCT H
KU3HECTIOCOOHOCT B Kpaitau nponyktH (1). Bpenuure edextn Ha Kucinopona BpXy OakTepraiHa
(u3HONOTHA ce ABIKAT OCHOBHO OKHCIMTEIHO YBPE)KAAHE, Ha KJIETKATa, BOACIIO /10 HEifHaTa
cmept(1,3). [pu budmpodakrepuure aeporonepanca € B 3aBHCHMOCT OT HAJIMYHETO Ha
ompeneneHn NADH - okcupasu u mepoKcHaas3u, CIIoCOOHM J1a TETOKCHKHUpAT KieTkute (4, 5).
OOuKHOBEHO AepoTonepaHca IMOKa3Ba rOJIEMH Pa3IMIXs B 3aBUCHMOCT OT BHJIOBETE U [IAMOBETE
bu¢unnobaxkrepun, KaTo B OTAENHHU CIy4ad CE IOCTUTA ACPOTOJIEPAHTHOCT aKO PERyNHpAIIO
CPEACTBO, KaTo HanpuMep L-ITucTenH, € BKIIOYCH B Cpea 3a KynTuBupane (2,6).

B nacrosmara pabora 6sixa oneHern aeporoiepanca 1 NADH — okcumazHara akTHBHOCT Ha

Budunobaxreprn ¢ YOBEUIKH MPOU3XOL U 0sixa M30paHu MaMOBETe ¢ Hali-BUCOK aepOTOoJIepaHC.
Marepuajiu u MeTOAU
3a menute Ha ommta Osxa minmon3BaHu S0 mama bupmmodbakrepun, H30MUPaHU OT 3ApaBU
IOOpaBONIM ¥ CHXJIAHSABAaHM B MHKpoOHara konekmus Ha ,,Enx bu Bymrapmxym” EAJl. 3a
OIIpPECIIAHE Ha aepoTOJIepaHCa MM ChIIUTE OsfXa MOIJIOKEHHW Ha TPH TECTa - KyJITHBHPAHE B
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mwiredHa cpena ¢ 0,1% BYE, xyntuBnpane Ha TBbpAa XpaHuTenHa cpena /BL arap/ ¢ mo6aBku
Ha 100pe MO3HaTH CTUMYJIATOPH HAa pacTeka Karo neduOpuHHpaHa oBda KpbB U 1-Hydroxy-2-
naphtoic acid u onpenepane Ha NADH-okcua3HaTa akTHBHOCT Ha TECTBAHTE MUKPOOPTAHU3MH.

KynruBupanero B mutedHa cpena Oe mpu aepoOHH ycimoBus U 37°C. OTuuTaiie ce HaTnaueTo
WUIH OTCHCTBUETO HA KOAryalys Ha MILIKOTO 3a 249aca. Cpenara 3a KyaTHBHpaHe 0¢ Ob3CTaHOBEHO
CTEPHITHO MUKpoOHoporngHo Misiko/Merck/ ¢ nobaska Ha 0,1%BYE.

3a ompenensiHe Ha pacTeXa Ha TBbpHA XpaHUTeNHa cpena Oe m3momsBaH BL arap /WAKO,
Japan/. KyntuBupaneto ce m3pwppmBame mpu 37°C 3a 72h, B aepoOHa cpema 0Oe3 m00aBKH
B arapoBara ciefa M B aepoOHa cpena c¢ nobaska Ha 5%(v/v)aepubpruHupana oB4a KPbB HIH
1%(v/v) pasztBop Ha 1-Hydroxy-2-naphtoic acid 200pg/ml EtON u xynruBupane 6e3 n1o06aBku
KBM CpeziaTa B aHaepoOaHH yCIOBHSL.

Onpenensinero Ha NADH-okcrgasHata akTMBHOCT CE€ WM3BBPIIBAILE ClEl IBYKPaTHOTO
KynTuBHpaHe Ha budunobakrepunte B TeuHa xpanurtenHa cpena Ha TPY, conndukanusra uMm u
MOJTy4aBaHETO Ha KJIEThUCH eKCTPAKT. [I[poTenHoBaTa KOMIIOHEHTA C€ OMpe/eNsIle 10 METOAa Ha
Lowry, ciien KoeTo ce u3BbpIIBaie criekTpodoromeTpudHo onpenesiae Ha NADH-okcnnasnara
akTHBHOCT/Shimatsu/, kato ce onpezensme u BIUIHIHETO Ha pH Ha cpexaTta BbpXy H3CIIEABAHUA
apaMeTsp.

Pe3ysratu u 00cbKIaHE

B pesynrar Ha mpoBemeHHTE ITbPBOHAYapHH EKCIEpUMEHTH budunobakrepunre Osxa
pas3lepeHn Ha JBe TpyNH — TaKWBa C OTHOCHTEPHO BHCOK aepOTOJIEPAaHC M TaKWBA C HHCKA
yCTOHYMBOCT B KuciaoponHa cpega- Taon.1 u Ta6n.2. OvakBaHO TpyIara Ha aepOTOJICPAHTHUTE
MHUKPOOPIaHM3MH € 3HAYUTEIIHO IT0-MajIka OT Ta3H Ha aHaepoTojepaHTHHTe. benre HabmronaBan
MO-CHJIEH CTUMYJaTopeH eekT oT aeubpuHupanara oBya KpbsB B cpaBHeHne ¢ 1-Hydroxy-2-
naphtoic acid, kaTo He 6¢ ycTaHOBEHA BHI0BA 3aBUCHMOCT.

Ot TtectBanute 4 Buma budunobakrepun Bifidobacterium infantis, Bifidobacterium
bifidum, Bifidobacterium breve w Bifidobacterium longum W eTUHCTBEHO TIPEICTABUTEIH Ha
Bifidobacterium infantis He mOKa3axa yCTOHYMBOCT KbM TOKCHYHOTO AEHCTBHE HA KHCIOPOAA.
Hsxon ot mpeacTaBuTenuTe Ha TO3W BHI budunodakrepun koarynmpaxa MIISKOTO 3a 244, HO
He o0pa3zyBaxa KOJIOHWMH Ha TBbpJa XpaHUTEPHA Cpefia, II0Opaan KOeTo He ca BKIIIOYEeHH B Talu. 1.

Pezynrarure ot npoBenenurte ananu3n Bbpxy NADH-okcnaasHara akTHBHOCT ca B YHHCOH

C pesynrarute mopydenu ot apyru uscpenosaremu. Crnopen Talwalkar m Kailasapathy
BBIIPEKH, Y€ T€3M MUKPOOPTaHU3MH CE CUNTAT 3a CHIIHO TOJIAaTIIMBH Ha KHCIOPOAA, ChIECTBYBAT
3HAYUTEIIHH PA3IMYHS B TAXHOTO KHUCIOPOJHA TOJIEPAHTHOCT.

NADH-oxkcuaa3Ha aTHBHOCT Ha aepoTosiepanTHU budunodaxrepun

Ta6m.1
NADH oxkcugazHa akTHBHOCT
Llam nmol/min/mg prot

1/2 B.bifidum 72,744
3/16 B.bifidum 7,880

6/2 B.longum 371,006
8/6 B.breve 73,200
8/9 B.breve 32,364
11/11 B.breve 7,850
11/19 B.breve 12,830

10/2 B.longum 584,495
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NADH-okcuaa3Ha aTUBHOCT HA aHAaepoTosiepaHTHU Budunnodaxkrepun
Tabn.2

NADH oxcuaa3Ha aKTHBHOCT
Ilam nmol/min/mg prot

1/1 B.bifidum 89,436
1/4 B.bifidum 129,080
1/6 B.bifidum 92,020
3/8 B.bifidum 137,010
10/15 B.bifidum 576,212
3/15 B.infantis 491,964
9/4 B.infantis 31,039
6/7 B.breve 25,243
6/8 B.breve 14,527
6/9 B.breve 87,094
6/18 B.breve 94,805
10/3 B.breve 403,006
10/22 B.breve 66,100
10/29 B.breve 91,384
12/7 B.breve 994,886
7/2 B.longum 207,224
7/13 B.longum 580,547
2/14 B.longum 176,889
10/12 B.longum 52,619
13/15 B.longum 477,341
14/1 B.longum 304,272

broxnmusTa Ha OKMCITMTEIHATA PEaknus IPH Te3W OAKTEPHH TPEJIIoara Cepys OT CIOXKHA
MEXaHU3MH, KOUTO JEUCTBAT B CHHXPOH 3a 3alllUTa Ha KJIETKUTE OT KUCIOPOAHATa TOKCUYHOCT.
HetictBrero Ha NADH-okcniaszara e KpUTHYHO B OKHCIUTENHUTE peaknny B budunnodakrepunte
u ce BiMse OT croiiHocTuTe Ha pH Ha cpenara. Kakto e m3BecTHO (hepMEeHTHpaUTE MIlCKa
ce XapakTepu3upar ¢ OTHOCHUTEPHO HHUCKM CTOWHOCTH Ha pH m 3a ma Morar mpoOMOTHYHHTE
OakTepuH Ja OKaxaT 0aJlarOTBOPHOTO CH JECHCTBHE € HEOOXOAMMO TE€ HE caMoO Ja OLEJNEST, HO
W J1a ca B JocTarbuHo KonmmdecTBo. Kakro e BumHO ot I'pad.lu 'pad.2 oTroBopbT Ha HUKHTE
croifHocTH Ha pH ca crporo mamoBo criennguuen. Jlokaro 3a mam 8/6 mpu pH Sce Habmonasa
Hal-roIsiMa YCTOHYMBOCT HA TOKCHYHOTO BIIMSIHUE HA KACIOpOaa, To 3a maM 11/19 ToBa ¢ Hali-
HeOnaronpusiTHara ctoitHocT Ha pH. IIpaBu Brieuatyienne, 4e u 1Bata THCTBAHN MUKPOOPTaHU3Ma
ca TIpeJICTaBUTENIN Ha B.breve, HO 1eMOHCTPHUPAT IIPOTHBOIOJIOKEH OTTOBOP Ha KOMOMHHUPAHOTO
BPEIHO BIMSIHYE Ha KUCIOPOAA U HUCKOTO pH, KOETo ol BEAHBXK TOKO3Ba BAYKHOCTTA HA ITBJIHOTO
IIAMOBO OXOpPAKTEpU3UPaHE MPEIU U3ILI3BAHETO UM B IPAHUTEPHU MPOIAYKTH.

Ot npyra cTpaHa Ha TO3M €Tan He Morar aa Obaar oOsICHEHM NMPUONM3UTENTHO €IHAKBUTE
croitHoct Ha NADH-0KcHaa3Ha akTUBHOCT, HO pa3lM4yHaTa CTENEH Ha acpoTONEepaHC U3pa3eHa
YJIe3 KoaryJanusaTa Ha MIIIKOTO 1 pacTexa Ha TBbp/ia XpaHHUTENIHa cpesia — HanpuMep B. longum
10/2, mpencrasuren Ha rpynara Ha aeporonepaHTHuTe budunodakrepun n B. longum 7/13 ot
rpynara Ha aHAepOTOJIEPAaHTHUTE IpeTexaBaT OTHOcUTENHO efaHakBa NADH — oxcupasHa
akTuBHOCT 584,495 nmol/min/mg prot u 580,547 nmol/min/mg prot ceorBeTHO. Te3u pesynararn
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OIPCACIIAT HeO6XOJ_'[I/IMOCTTa OT IIO-HAaTaTb4YHH 3a[[”I)60‘IGHI/I MMpoy4YBaHusA Ha MCXAHU3MUTC HE
CaMO Ha KJICTbYHO, HO U Ha MOJICKYJIHO HUBO.
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JJMODPUJIN3UPAH NNOJIUBAKTEPUAJIEH ITPOAYKT OT
JIAKTOBALINJIN C YHOBELIKH ITPOU3XO/

aon.Ceersiana MuHKoOBa
»EJa bu Byirapukym“EA]Jl, Copust

Freeze-dried polybacterial product with Lactobacilli
of human origin

Svetlana Minkova PhD
“LB Bulgaricum” Plc, Sofia

Recent trends in nutrition require foods to provide not only the necessary nutrients, but also
specific substances that are beneficial to health. The importance of Lactobacilli for improving the

probiotic characteristics of the products is well-known. In the present study Lactobacilli strains
were isolated from healthy volunteers. After identification, the microorganisms were characterized
by some technological parameters and the ability to create product was determined. Therefore,
various combinations of strains were determined and survival and shelf life of each combination
was observed. A technology for new polybacterial lyophilized product was developed.

CbBpeMEHHHUTE TCHACHIMU B XPAaHEHETO M3HMCKBAT XPAHUTEIHHUTE MPOAYKTH Ja OCTABSIT
Ha OpraHu3Ma He CaMO HEOOXOAMMHTE XPaHHTENHH ChCTAaBKH, HO M CHELU(HUYHU BEIECTBa,
KOWTO BIUSAT OJAarOTBOPHO BHPXY 3/ApaBeTo. 3HaUYeHUeTo Ha Jlakrobarminre 3a mogo0psiBaHETO
Ha MPOOMOTHYHUTE XapaKTePHCTHKH HAa MPOAYyKTHTE € n0o0pe m3BecteH ¢akt. B HacTosmoro
n3cneaBane Osxa wm3onupanu Jlakrobamwim ot 3apaBu noopoBonmm. Ciex uaeHTHUKAIMS,
MHUKPOOPraHU3MHUTE Osixa OXapaKkTepH3HPaHW CIOpEA  HIKOM TEXHOJOTHYHH II0Ka3aTeld |
BB3MOXKHOCTTA 32 Ch3/laBaHe Ha MPOAYKT Oe m3ciensaHa. Pa3paboreHu ca pa3nuaHu KOMOWHAITH
OT IIaMOBe, KaTo Oe oIpejeeHa MPEeXUBIEMOCTTa U YCIHEIIHOTO ChbBMECTHO KYJITHBHpaHEe Ha
Bcsika koMOuHarus. be pazpaboTeHa TEXHOJIOTHS 3a MMPOU3BAJICTBOTO Ha HOB IMOJIMOAKTEpHUaIeH

JTUO(OUITH3UPAH [TPOLYKT.

Marepuaau u MeTOAM:

3a wu3omMpaHeTo Ha JakToOaIIMTe OsXa H3MOoN3BaHU (eKaTHu MpoOM Ha 3IpaBH
100pOBOJIIH, KaTo Npobute 6s1Xa ChbXpaHABaHU M 00paboTanu B aHaepoOHu ycnosus /N,:CO,:H,
85%;10%:5%/. O6mo 6sixa cbOpanu 13 podu 0T JOOPOBOIILIM ChC CpeHA Bb3pacT 34 ToAnHH,
OT KOUTO 8 MBKe U 5 keHu. VIeHTHPUIpaHETO MPOBEAOXME CJICABANKU CHCTEMHUS XOI OT
OIIpeIeNUTeNsl HA MUKPOOPraHu3Mu Ha bbp/pku, Metosa 3a naeHtudukays Ha npod. Murtcyoka u
IDF cranmapt 146:1991. 3a nenra 6s1xa M3M0I3BaHN CUTETHYHN XPAHUTEITHH OyIThOHHH U arapoBH
cpeau Ha OXOID, Merck, Wako, Sigma. 3a onpenessiHe Ha BbIIIEXHAPATHUS META00IHN3bM OsXa
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nznon3Banu tectoBeTe HAa bioMERIEUX API 20A u API 50CH, a ontndeckn aktuBHara ¢popma
Ha MJICYHATa KUCEIMHA MPOAYNHpPaHa OT TECTBAHUTE MHKPOOPTaHM3MH C IOMOIITA Ha FOTOBU
kuToBe Ha Boehringer-Mannheim, cieapaiiku HHCTPYKIMUTE Ha IPON3BOTUTEIIHTE.

beme ompeneneHa cnocoOHOCTTa Ha MACHTU(GHUIUPAHUTE INAMOBE 3a Koaryiamus Ha
CTEpIIIHO MUKpOOHopormaHo Misiko/Oxoid/, mogxoasiara Temneparypa Ha KyITuBupane/37 nwim
42°C/ u 6posr xuznecnocobnn daxrepuu /MRS/Oxoid/ .

JInodunuzanuara Ha MUKPOOPTaHU3MUTE O¢ U3BBPIICHA HA MPOMHUIUICHHS JTHODHIN3ATOP
Ha ,,En bu Bynrapukym” npu ciegauTe ycnosus: 3aMpassBane 3a 2,00-2,30gaca 1o Temmeparypa
muHyc 35°C - 40°C. OcHOBHaTa CyOIMMAaITis MPOTHYAIIE B YCIOBUATA HA BaKyyM IIPH HaJIATaHE
oxkono 25-30Pa u remneparypa ot munyc 20°C mo munyc 25°C. Jlou3cymraBaneTo MpoTHJaie mpu
orre mo-api0ok BakyyM oT 5 1o 10 Pa u remneparypa miroc 32°C. Cpen 3apbpiIBaHe Ha Iporieca
BaKyyMbT B CyOIMMalMOHHATa Kamepa Oellle HapyIaBaH ¢ a3oT.

C nosnyueHnTE CyXH MOHOKYITYPH C€ pa3paboTuxa 5 pa3iIudHU BapHaHTa Ha MPOLYKT, KaTo
MOHOKYJITYPHTE U KOMOMHAITHHTE OT TSAX CE OXapaKTepu3npaxa 1o o001 6poif MUKpOOPTaHU3MH OT
BCEKH BUJI IPEIH THOPUIN3ALNS, BEHATA CIIE TPOM3BOACTBOTO UM H 110 BpEME Ha ChbXPaHEHUETO
uM 3a 3, 6 u 12 Mecenia mpu ABe TeMreparypH Ha cbxpaHenne munyc 18°C u mrtoc 20 °C.

Pe3ysitaTu n 06chaxkIaHe

B pesynrar Ha npoBeneHara paboTa MO M30JIMpaHE HAa MOAXOASIIM MUKPOOPTAHU3MH Osixa
n3onupanu Hag 450 KOJIOHWH, OT KOUTO CIIeIBAiKH MTO-TOpe OMMUCAHU ITBT 05Xa HICHTU(UIINPAHH
kato Jlakrobarmmu 510pos MUKpoopraHu3MH. ThpCEHHTE MHUKPOOPTaHW3MHU HE OsiXa OTKPUTH
B MpoOHWTE HAa HaW-MJamus yY4acTHHK — 14 rommimHa THHHEHDKBpKa, HAa 37 TOAWIIEH MBX
1 Ha 52 ropwmiHa jkeHa. ToBa Hal-BEpOSITHO € CBBP3aHO C HAYMHA HA XpaHEHE, NIPEKapaHd
CKOPOIIIHU 3a00JSIBAHUS WM JiedeHHue ¢ aHTHOmoTuim. Criopex HAKOM w3cienoBarenu /2, 6/ B
MHUKpOOHAaTa MOMyJalusl Ha YpEeBHUS TPAKT HA YOBEKA OT MIIEYHO-KHCENNUTE OaKTEpHH Hal-4eCcTO
MIPUCHCTBAT MPEICTABUTENNTE OT Trmynara Ha L.acidophilus, L.salivarius, L.casei, L.plantarum
u L.fermentum. Ilpm mpoBemeHus excrmepuMeHT Karo Jlakrobarmmmm —OgxanneHTHUIMPAHH
obmo 51 w™wmkpoopranmsma, mpencraButenu Ha: Lactobacillus helveticus, Lactobacillus
plantarum, Lactobacillus acidophilus, Lactobacillus salivarius, Lactobacillus para. paracasei 1,
Lactobacillus para. paracasei 2 u Lactobacillus para. paracasei 3. Haii-mHOTOOpO#iHa O6€ TpymaTa
Ha Lactobacillus helveticus 22 mama, a Haii- Manka, Ta3u Ha Lactobacillus salivarius camo enua
npencrasuren. /Ipad.1/

Muxkpoopranusmure, NpuHAIISKau KM Lactobacillus para. paracasei 1, Lactobacillus
para. paracasei 2 u Lactobacillus para. paracasei 3 cropern ChBPEeMEHHHUTE MOJEKYISPHO-
OUIOTMYHY M3CIEIBAHUS CE OTHACAT KbM Ipymnara Ha Lactobacilus casei, KOsTO 1O TO3M HauYUH
ctaBa BTOpa — 21 Oposi MUKPOOPTaHU3MH.

Bunose Jlakrobanuimm n3onupanu ot (eKasHu Ipoou
I'pad.1
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[TomyuennTe pe3ynTaTté Morar Ja ce CBbp)Kar ¢ OTPOMHOTO pazHooOpasue Ha (haKkTopuTe
BIIMSICIY BBPXY ChCTaBa Ha MUKpoOuorara. JoOpe M3BeCTHO M ommcaHo B JuTeparypara/3, 5/ e
BIIMSTHUETO Ha (JaKTOPH KaTo PEKUMBT Ha XpaHeHe, HHPEKIMNTE, CTPECHT, Bb3PACTTa, KIMMAThT,
pacata M TeHETHYHHTE MPEANOCTaBKH Ha WHIUBHIA.

CriocoOHOCTTa Ha ceneKIMoHupaHuTe Jlakrodamwim na Koaryaupar MIISIKOTO € €IWH OT
(axTopuTe ONpENEIsII BBE3MOKHOCTTa 32 TSIXHOTO MO-JIECHO M €(EKTUBHO IPOMHIIIEHO
npunoxenue. OT TecTBaHuTe 51 MHUKpoopraHusMa 7 He Koaryiupaxa MIIIKOTO NMPU HUKOS OT
JIBETE TECTBAHU TEMIIEPATYpPH , a 26 ce pa3BHBaxa C JJOCTaTh4YHO HATPYIIBaHE HAa MIIEYHA KHCEIHHA
nipu 37°C, xato Hali-MHOTOOpOWHM 0s1Xa MpeJcTaBUTENNTe Ha Tpynata Ha L.casei, u L.plantarum.
[Mopanu Te3u pesynraru Oe npueTo KynTHBHpaHeTo Ha JlakroGannnuTe na crasa mpu 37°C, BMeCTO
IIPY TEXHOJIOTUYHO IT0-KoM(opTHaTa TeMneparypa ot 42°C.

[MpexxuBsieMocTTa Ha MPOOHOTHYHNTE OAKTEPHH B CTOMAIIIHO-YPEBHUSI TPAKT U CITIOCOOHOCTTA
WM /12 TO KOJIOHM3HPAT OTIPEIEIISAT JI0 TOJIsIMa CTETEH Bb3MOXKHOCTTA 32 OJIAarOTBOPHO BIMSHUE BHPXY
3[]paBeTO Ha rocToNnpHeMHUKa. [lopaan ToBa OT 0COOEHO 3HAYEHHUE € KOJIIMYECTBOTO HAa AKTUBHUTE
GakTepHH, IONAJANI0 B YOBEIIKOTO Tsu10. OmpenesnsiHeTo Ha o0y Opoi MUKPOOPTaHW3MH 32
BCEKH IaMm ciienl hepMeHTanuara, Ipopoiy 3HAYNTENHN M3MEHEHHa B ChCTaBa Ha cpejara 3a
KyJITUBHpaHe. bsixa moATBbpieHN ChOOIIEHNS Ha Pa3IMYHN aBTOPY OTHOCHO I[aMOBa Clieli(uKa
1 BHCOKA YyBCTBUTEIHOCT CIPSIMO ChCTaBKUTE Ha XpaHHUTENIHaTa cpefa Ha Jlakrobanmmute. ,,En
bu Bynrapukym” uMa 1eCeTUIIETHH TPAJAWIMU B M3CJIEBAHETO HA BIMSHUETO HA CpeaTa BbpXy
JlakToOaIuIM M30JIMPAaHH OT JOMAIIHO ITPUTOTBEHO MIIEYHU NPOAYKTH. IIpunaraiiku To3u onut
MIOATBBPIMXME Ol BEAHBK M3KIIOYMTENTHO CHJIHATA IamoBa , a He BHJOBa 3aBUCHMOCT. He
0e ycTaHOBEHa KOpeJsalys MEeXAYy MU3TOYHHKBT Ha W30JIMpPaHe M KyITypalHHTE CIelU(UKU Ha
TECTBAaHUTE MUKPOOPTaHH3MHU.

C orpen mpemocTaBsSHETO Ha KOHCYMAaTopa Ha HMIMPOKOCIIEKTHPEH MPOOHOTHYEH MPOIYKT
OlIe HampaBeH ONUT 3a CH3JaBaHETO Ha IPyNH OT TecTBaHuTe JlakrobGammmu. M3cnensaxme n
BIIMSTHUETO Ha KOJIMYECTBOTO OT BCEKH MUKpOOpraHn3bM. Karo Hali-ycToiunBY Osixa yCTaHOBEHH
3 BapuaHTa OT 10 1eT BuJa JIakTOOAIMIIN, KOUTO OsXa KaKTO CIe/Ba:

I BapuanT - Lactobacillus para. paracasei 1, Lactobacillus para. paracasei 2,  Lactobacillus
acidophilus, n nBa mama Ha Lactobacillus helveticus

I IBapuant — Lactobacillus para. paracasei 1 /Lb 27/, Lactobacillus plantarum,/Lb 2/
Lactobacillus acidophilus/Lb 22/, Lactobacillus helveticus /Lb 23/u Lactobacillus
salivarius [Lb 8/

III Bapmant - Lactobacillus para. paracasei 3, Lactobacillus plantarum,  Lactobacillus
acidaphilus w nBa mama Ha Lactobacillus helvetucus .

PesynTarure oT MpoBeIEHUTE N3CIIEABAHNS BbPXY NMPEKHUBIEMOCTTA Ha BCEKH OT TECTBAHUTE
MHUKpoopranu3my Ha BapuanT I ca npencrasenn B Taom. 1

[IpexuBsieMOCT 10 BpeMe Ha POM3BOJCTBO U chXpaHeHne Ha Jlakrobarmmmu ot BapmanT |

Tabmn.1
papuant | IR caen Cpxpanenne munyc 18°C
3m oM 12m
Lb 8 7,8x 10° | 5,4x 10® |4,6x10° 1,6x10% | 2,1x107
Lb 27 5,7x10% | 8,7x10° | 8,1x10% |5,8x10® 1,9x10®
Lb 22 6,5x10% | 8,9x107 | 2,3x107 | 7,4x10° | 2,1x10°
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Lb2
Lb23

7,6x10%
3,5x10°

9,1x107
8,9x10°

6,2x107
6,3x10°

3,1x107
4,4x108

8,2x10°
1,6x10°

YCTaHOBEHOTO CHOTHOIIEHHE 32 BCEKH BUJ OT pa3lIMuHUTE BapHaHTH Oellle OIpeJesicH B
npenenure Ha 5-20% ot obmara maca

[IpoBenenute wu3ciaenBaHusi BbpPXY INPESKHUBIEMOCTTa Ha MHKPOOPTaHM3MHUTE OT TpPUTE
BapuaHTa Ha MPOOMOTHUYEH NPOAYKT IO BpeMe Ha ChbXpaHEHHETO My 3a mepHon oT 12 mcera
OTHOBO II0Ka3axa YYBCTBHTEIHOCTTa HA MHUKPOOPTaHU3MUTE KbM BIMSHHUETO Ha KHCIOPOAA W
Tempenarypara.. I B TpuTe TecTBaHM BapuaHTa OOIINS OpOW MUKPOOPTaHU3MHU € HO0CTaThYHO
BucoK /10¥ 3a rapanTupanero Ha TpoOuoTHUHHS edekT Ha mpomykra. [lomaan Hai-BHCOKara

NPEXUBSIEMOCT HA MUKPOPTaHU3MHTE 32 MPOMUIIUIEHO MPOU3BAICTBO O€ mpeanovyereH BapuaHt
II.

[pexussiemoct Ha JlakToOaIMIM IO BpeMe Ha ChbXpaHEHHE Ha TOTOBUSI IPOIYKT
I'pad.2

1C+10
9.001E+09
E.001E+09
7.001E+09
G,001E+09
S.001E+00

o3

4,001 404
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W3CJEJABAHE BbPXY KUCEJIUHOYCTONUYNBOCTTA HA
BIFIDOBACTERIA C YOBEHIKHA INTOU3XO

pou. Ceetiiana MunkoBa, Kaxyxeit UcaBa*, Ilerst IlerpoBa
»EJa bu Byrrapukym” EAJl, Copusi, bearapus u

*Hayuno-u3caenoparencku Uucruryr na Meiiaxu, Toxkno, SAnonus

ACIDTOLERANT BIFIDOBACTERIA WITH HUMAN ORIGIN

Bifidobacteria are part of the human gastrointestinal microbiota and are used as probiotics
in functional food products because of their health promoting properties. The study evaluates the
acid tolerance of Bifidobacteria of human origin, which determines their abilities to survive in the
gastrointestinal tract and as a consequence of that their positive impact on human body. It was
found that the stability of the microorganism varies among species and strains of Bifidobacteria.

Budunobakrepunre ca ecrecTBeHa 4YacT OT YOBEIIKHS TacTPO-WHTECTHHAJIEH TPAakT U
MOpajgy TAXHOTO OparonpHsATHO BIMSHUE BBPXY 37[paBETO Ha TOCTONPHEMHHKA CE H3ION3BAT
Karo npoOMoTMyHa ao0aBka B pa3nuuHM (QYHKIMOHAIHM XpaHH. B ToBa mpoyuBaHe ce
olpezeNs KHceInHoycTolunBocTTa Ha brndunodakrepun ¢ gosemkn nmpousxos. Croen MHOTO
nscnenosarenn/3, 4, 5/ xucennHOycTOMUMBOCTTa € 0a30Ba XapaKTEPHUCTHKA 3a OaKTepHHTE,
OIIpEeEeIIAIIAa Bb3MOKHOCTTA UM /I OLIEJISIBAT B CTOMAIIHO-YPEBHUS TPAKT M KAaTO CIIEICTBHE A
OKa3BaT OparonpusATHO Bb3/IEHCTBIE BPXY TOCTONIPUEMHNKA. be ycTaHOBEHO, 4e yCTOHYMBOCTTA
Ha MHKPOOPTaHU3MHTE Bapupa IpH pPa3IMdHNTE BUIOBE U MaMoBe Ha budunnodakrepun.

Ieaute Ha TOBa M3cienBaHe Osixa Aa ce OXapaKTEepU3Upa KHUCEIMHOYCTOWYMBOCTTAa Ha
Bugunobakrepnu ¢ YOBEMIKH IPOU3XO.

Marepuajiu u MeTOAU

3a menute Ha M3cienBaHeTo Osxa minom3BaHu 20 mama budunobakrepun c doBemIKH
MIPOU3X0]] OT MUKpoOHaTa Konekuus Ha ,,En bu Bynrapukym”, ot kouto 8 mama Bifidobacterium
bifidum, 6 mama Ha Bifidobacterium longum, 5 mama Bifidobacterium breve m enuH maMm Ha
Bifidobacterium infantis.

KuncenmHoycToHUMBOCTTa HA TECTBAaHUTE MUKPOOPIaHU3MHU O€ ONperersiHa Ype3 TeCTBaHe
Ha nipexuBsiemMoct B 0,1M nakraren Oydep 1 NpeXuBsIeMOCT B CHHTETHYEH CTOMAIIEH COK.

[Mpexussiemoctra B 0,1M nakrareH Oydep ce ompernenst dpe3 MPOLEHTHOTO ChOTHOIICHHE
MEXXy aKTUBHHUTE OaKTepry B MOMEHTa Ha CMECBaHETO UM ¢ Oydepa u ciien 4 THU ChbXpaHEHHUE
B Oydepa mipu 10°C.

[IpexxuBsieMOCTTa B CHHTETUYHHM CTOMAIIHH COKOBe Oe¢ ompexnensHa npu 37°C, npu 1Be
croitnocty Ha pH - pH2 u pH3, xaro Oe onpenensHo U BIUSHHETO HA MPOIXBIDKUTEITHOCTTA Ha
nerictBrueTo Ha HUCKOTO pH - crorBeTHO 1h, 2h 1 3h.

Pesysiratu u o6cbxIane

ITpn nscnensane Ha BpusHHeTo Ha 0,1M nakrareH Oydep BbpPXY NPEKHBIEMOCTTa Ha
Bugunobaxrepunre 6e ycraHoBeHa ciabara UM KHCIMHOYCTOMYMBOCT, KOETO KapecIOHIUpa C
pe3yaTaTuTe Moay4eHH OT IpyTH nicienosarenn /1, 2/.
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Kakro e BUIHO OT pe3ynrarute npeacraBeHd B Tadiuma 1 mpexxuBsieMoCcTTa Ha TeCTBaHHUTE
MHUKpPOOPTraHU3MHU € B rpanumure ot 2,64% no 0,08%. Haii-mobpa mpexnBsieMOCT TOKa3axa
npencraButenute Ha Bifidobacterium breve /11/30, 2/9 u 10/3/, a Haii-ctaba ipeAcTaBUTENTE HA
Bifidobcterium bifidum —3/9, 1/11 u 1/13.

[pexussiemocT Ha bupnnodakrepuu B 0,1M nakraren 6ydep

Tabmn.1
bpoit npezn Bpoii cpen
IpexuBsiemocT
TpeTupaHe
¢ 0.IM TpeTupaHe ¢
3 0.1M nakrareH %
JIAKTaTeH Byde
mam Oydep ybep
(cfu/ml) (cfu/ml) o
Y B B/A.100%

11/30 5,30 10° 1,40 10° 2,64
2/9 3,10 107 4,60 10° 1,48
10/3 2,20 107 7,80 10* 0,35
3/8 2,50 10° 5,70 10° 0,23
7/13 1,30 107 3,00 10* 0,23
12 2,7 107 6,2 10 0,23
1/6 2,60 107 4,10 10* 0,16
2/14 2,60 107 2,60 10* 0,10
1/9 2,10 107 1,90 10* 0,09
10/21 9,30 107 8,30 10* 0,09
3/9 1,30 10¢ 1,2010° 0,09
/11 5,20 107 4,10 10* 0,08
1/13 1,30 10° 1,00 10° 0,08

HaHHI/ITe IIOKa3BaT M HU3KIIIOUUTCIIHA LIaMOBa CHCHI/I(i)I/I‘IHOCT, KOCTO IpaBU HEBH3MOXKHO
TBBPJICHUETO 3a MO-700pa KUCEIMHOYCTOMYMBOCT Ha JAafeH Bui budunodakrepuu ot apyr
- 3/8 u 3/9 Hampumep ca npeactaBuTeau Ha B.bifidum, HO TIOKa3BaT 3HAYUTEIHH PA3IHUYUS B
YCTOWYMBOCTTA CH KbM BIMSHHUETO Ha JIAKTaTHUS Oydep.

Bnusuaunero Ha CUHTCTUYHUTEC CTOMAIITHU COKOBE BBpPXY MPEeKNBAEMOCTTA Ha
budunobakrenuute € oie Mo-3Ha4MTEIHO. KakTo € BUIAHO OT npeacraBenuTe B Tabm.2 pesynraru
3HAYUTCIICH 6p0ﬁ OT MHUKPOOPTaHU3MUTE HE IMPEKUBABAT TOKCUYHOTO BJIIMAHHUC HA KHUCEJIIMHATA.
OyakBaHO MO-HUCKOTO pH Ha CTOMAalIHUA COK OKa3Ba IIO-HEraTHBHO BIIMAHUEC U 3a 3HAYUTCIICH
Opoif OT TeCcTBaHMUTE MHKpPOOPTraHW3MHM BIUsSHHETO Ha pH2 mopu camo 3a eauMH yac ce okasza
neranHo - 1/9, 2/9, 3/9, 10/3, 10/21 u 11/30.
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IIpe:xuBsieMocT Ha TecTBaHUTe Budugodarepun B CHHTETHYEH CTOMAIIEH COK

Taoux. 2
Bl;,‘;,'i MO Bpoii MUKpoOpraHu3Mu cJiel TpeTHPaHe ChC CTOMAIIEH COK
2108
|_TperupaHe | H na cfu/ml
Llam cfu/ml | CTOMAMHIT |y 2h 3h
CoK B/A.100% C/A.100% D/A.100%
A B C D
12 2 4,70 103 0,01 2,00 103 0,00 <102 -
6,20 107
B. bifidum ’ 3 2,91 10° 4,69 1,47 10° 2,37 1,18 10 1,90
1/6 2 5,50 10° 0,04 <10? - <10? -
) 1,510
B. bifidum ’ 3 7,20 10 0,05 7,00 10 - 3,00 10? -
1/9 670 107 2 <102 - <102 - <10? -
B. bifidum ’ 3 2,50 10° 0,00 <102 - <102 -
11 2 3,20 10° 0,00 <102 - <102 -
. 1,60 108
B. bifidum ’ 3 3,38 10° 2,11 7,50 10° 0,47 1,16 10° 0,07
2/9 2400 107 2 <102 - <10? - <10? -
B. breve ’ 3 2,63 10° 6,58 2,16 10° 5,40 1,01 10° 2,53
3/8 2,40 10° 2 8,80 10 0,04 <10? - <102 -
B. bifidum ’ 3 1,04 10° 0,04 2,30 10° 0,00 <102 -
3/9 350 107 2 <102 - <102 - <10? -
B. infantis ’ 3 2,71 10° 7,74 1,82 10¢ 5,20 1,05 10° 3,00
713 278 10° 2 <10 - <10 - <102 -
B. longum ’ 3 1,79 10° 0,64 2,30 10° 0,00 <102 -
10/3 193 10° 2 <102 - <10? - <10? -
B. breve > 3 <102 _ <102 - <102 -
10/21 246 10° 2 <10? - <10? - <10? -
B. longum ’ 3 3,76 10° 1,53 3,45 10° 1,40 3,00 10° 1,22
11/30 119 10° 2 <102 - <102 ] <102 B
B. breve ’ 3 4,00 10 0,00 <102 - <102 -

OTHOBO HE MOXe na ObAe HalpaBeH H3BOZ 3a KHUCEIMHOYCTOHYHMBOCTTAa KaTO BHIOBA
XapakTepUCTHKA, Thil KaTo MIaMOBETE OT €IUH W CHIIM BHI CE€ XapaKTepU3UpaT KaKTO C IBbIHA
JIUTICA Ha KHCEIMHOYCTOMYMBOCT, TaKa U C OTHOCHTEITHO T00pa MPEeKUBIEMOCT.

IIpu emmr ot wMmukpoopranuzmure /10/3/ Oemre HaOmromaBaHa W3KIIOYUTENHO JIOMIA
KHCEITMHOYCTOMYMBOCT BBIIPEKH BHCOKISI M3X0/eH Opoii Ha KypTypaTa. ToBa HI 1aBa OCHOBaHHE
J1a TIPEIIIONIOKIM, Y€ BIHCOKHUS M3XOIEH OpOil He BIHse 3HAYUTEIHO BHPXY MPEXKHUBSIEMACTTa Ha
budunobaxrepunre, HO cMsATaMe, Y€ ca HEOOXOAUMH OIIle M3CIICABAHUS B Ta3H HACOKA.

Ha Ipad.l ca mpaacraBeHH HacT OT pe3yATaTHUTE OT OMPEACISHETO Ha BIUSHHETO Ha
MIPOIBIDKUTETHOCTTA Ha JISHICTBHE HA CHHTETUYHUS CTOMAIIIEH COK.

OTHOBO ce 3a0ems3Ba mamMoBa CHENU()UIHOCT, KaTO IIOMOBE OT COUH BHJ IMPEKHUBIBAT
pa3MYHO HEOIArONMPHAaTHOTO BIMSHUE HA CTOMAIITHHUS COK.
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[pexussiemoct Ha budunodakrepun B CHHTETHYEH CTOMAIIeH cok ¢ pH 3
I'pacd.1

MpexueaemocT Ha BudmnpoSakTepun B
CHHTETHYEH CToMaWeH cok [pH3/

OMbALGHDD

1h

1 mzh
O3h
LN . mn |
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npexHEREMOCT

HOJ’Iy‘lCHI/ITe pe3yinraru MOATBBPIKAABAT HHCKaTa KHCCHHHOOYCTOﬁQHBOCT Ha
BI/I(l)I/IIIa6aKTepI/II/ITC. He3aBucuMo or yoBemKkus mponus3xoJ Ha TECTBAHUTC 6aKT€pI/II/I HEC
Oe Ha6n}0}1aBaHa YCTOI\/’I‘{I/IBOCT KbM CHHTCTHUYCH CTOMAIICH COK HMHUTHUpAIl YCJIOBUATA B
YOBEIIKKHSI CTOMaxX. be YCTaHOBCHA CHJIHA IIaMOBa 3aBUCHUMOCT Ha KI/ICGHI/IHO}’CTOI\/’I‘H/IBOCTTa

Ha bu¢unobakrepuure. B pesynarar Ha IpOBEICHUTE EKCIEPMEHTH ca OINpENesieHH Haii-
KHcenMHoycToiunBuTe budunodakrepun, ¢ konto me ObJe MJIOxbDKEHa paborara IO
CH3[]aBaHETO Ha MPOOMOTHYHH ITPOYKTH.
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PABPABOTBAHE HA 3AKBACKMU 3A MUIEYHOKUCEJIM IPOAYKTHU
OT ITIPOBUOTUYHU IAMOBE HA LB. BULGARICUS AND STR.
THERMOPHILUS

aou. Ceeriiana MuHKoBa

»EJa bu bByarapuxkym” EAJl, Codust

DEVELOPMENT OF STARTER CULTURES FOR FERMENTED DAIRY
PRODUCTS WITH PROBIOTIC

LB. BULGARICUS AND STR. THERMOPHILUS STRAINS

Svetlana Minkova PhD,
“LB Bulgaricum” Plc - Sofia,

It is well known that proper diet can lead to improvement of consumer’s health. A study on
starter cultures development with strains with possible prophylactic effect was made. Strains of
Lb.bulgaricus and Str. thermophilus with probiotic properties proved in animal trail studies were
combined for starter cultures development. The coagulation time, total bacteria count, sineresys,
kinematic viscosity, and organoleptic properties of new starter cultures were checked. Mixed and
two symbiotic starter cultures was developed.

3HaunTeNneH MpooieM B ChbBPEMEHHOTO 3/[paBeoa3BaHe MPEACTaBIABAT ITHPOKO pas-
IIPOCTPaHEHNUTE BPOACHH HIIH TPUI0ONTH XUIIEPIHUITHIEMHH U AUCITUIIONPOTENHEMHUH. YCTaHOBEHO
€, 4e MPABUIIHO W3rPAJICHUAT MPOGUIAKTUYEH WM JIedeOCH AUETHICH PEXXUM Ha XpaHEHE MOXKeE
Jla JIOBeZIe 10 MON0OpeHre Ha BBb3HUKHAIMTE OTKJIOHECHHUS U Jia OTJIOKH WM [PEIOoTBpaTH
CbAOBUTC YCIIOKHCHUA. Hopa;u/l TOBa, MpUWJIAraHUTE T.HAp. MAAAIU PEKUMH Ha XPaHCHC,
ChYETAaHHU C Jpyrd NPO(WIAKTHYHA MEPOTPHATHS, BKIIOYBAT M3IOJI3BAHETO HA XPaHUTEIHU
MIPOAYKTH C TEPAIeBTHYHO IECHCTBHE, MO-CIICIMAIHO Ha BEIECTBA C XUIOXOJICCTEPOJICMUIHO
nevicrue(1,3). [IpoBexnanu ca penniia M3CIEABaHUS 32 YCTAHOBSBAHE BIMSIHUETO HA Pa3IHIHH
I[aMoOBEe MJICYHOKHCENN OaKTepHuu BBPXY XosecTeposioBus MeTtabomu3eMm (2,4). IIpu momenHn
uscnenpanus Ha uaaynupana ¢ TRITON WR-1339 xunepnumonporenHeMus y mibpxose Wistar
€ ONpEe/eIeHO BIMSHUETO Ha CEJICKLMOHMPaHU OT MUKpoOHaTa Kosekuus Ha ,,LB Bulgaricum”
mamoBe Ha Lb.bulgaricus u Str. thermophilus. YcTaHOBEHO € ONaronpusTHO ITOBIHSBAHE IPH
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3HaYUTENIeH OpOif IIamMoBe.
Henn: B HacTosm0TO M3caenBaHe Oe onpeecHa Bb3MOXKHOCTTA 32 Ch3/IaBaHE Ha 3aKBACKH
3a MJICYHOKHUCEITH TIPOAYKTH C IIaMOBE C Hal-CHJITHO M3Pa3eH XHUIIOXOPECTECPOIEMUUCH S(PEKT.
CBbp3aH MpoOJeM € YCTaHOBSBAHETO HAa BH3MOXKHOCTTA 3a Ch3JaBaHEC HAa CHMOHOTHYHA
KOMOHWHAISI OT MUKPOOPTraHU3MH, 332 MPOMU3BOJCTBO HA MJICYHOKHCENHU MPOAYKTH C HU3PA3EHO
XUTOJTUITNIEMAYHO JEHCTBHE.

Marepuaau u MeToan

3a ch3maBaHe Ha 3aKBacka 3a MPOM3BOJCTBO Ha HOBHS XPAHMUTENEH IPONYKT Osixa
cenekuuonupanu 10 mama Lactobacillus delbrueckii subsp.bulgaricus u Streptococcus salivarius
subsp. thermophilus, oKa3any Hall-3HAYUM XOIOXOJIECTEPOJIEMUYHO ACHCTBHE MPU MOJACIHOTO
U3CpEaBaHEe BEPXY KUBOTHH.

3akBackara OT MOHOKYJITYypa ce MOIy4daBa ciie]] NHOKYJIAIuATa Ha 00e3MacieHo MIISIKO ¢ 5%
CBE)Ka KyJITypa OT TeCTBaHUSI MUKPOOPraHu3bM, Kyatusupana npu 37°C o pH 4.7+/-0,1. Cienu
ce BPEeMETO 3a Koarynalus, MUKpOoCKalicKara KapTHHa B Oposi Ha MUKpoopranusmure /cfu/ml/.

CmMeceHara 3aKBacka ce MojtydaBa IIpyd KOMOMHHPaHEeTo Ha MOHOKYITypuTe oT Lactobacillus
delbrueckii subsp.bulgaricus u Streptococcus salivarius subsp. thermophilus B CbOTHOIIIECHUS OT
1:1 mo 1:10 B mom3a Ha KOKOBaTa KOMIIOHEHTa, HHOKYJIHpa ce ¢ 10 3% OT MHKpOOPTaHH3MHUTE B
obe3macieHo MILsKo ipu Temrieparypa 37-42°C no pH 4,7 +/-0,1. Ciienn ce BpeMeTo 3a KoaryJars,
MHKPOCKOIICKaTa KapTHHA, OpOsi U ChOTHOIIEHUETO HAa MUKPOOPraHU3MHTE OT JBara Buza /cfu/
ml/, cuHepe3nca, KWHEMaTUYHUSI BUCKO3UTET, OPraHOJNIENTHKATa ¥ MOCTKUCETMHOOOpa3yBaHETO
Ha MOJTyYeHaTa 3aKBacKa.

3a cp3maBaHe Ha CUMOMOTHYHA 3aKBacKa c€ KOMOMHHpAT MOHOKYNTypu Ha Lactobacillus
delbrueckii subsp.bulgaricus u Streptococcus salivarius subsp. thermophilus, kato ce UHOKyIHpa
¢ o 1% OT MHKpoOpraHu3MHUTE B 00e3MaciIeHO MIIKO Mpu Temmeparypa 37-42°C mo pH 4,7
+/-0,1. Upe3s pemoBHO mpenocsiBane ¢ 2% OT MojyyeHaTa 3aKBacka C€ HHOKYJIMPa Bb3CTaHOBEHO
00e3MaciieHo MIISTKO ITbPBOHAYAIHO €XEAHEBHO, a CJIe]] IIbPBHSI MeCell J[Ba ITbTH CEJAMHYHO B
npoabDKeHue Ha 6 Mecena. [IpocnensBar ca BpeMeTo 3a Koaryaanusi, MUKpOCKOIICKaTa KapTHHa,
Opos ¥ CHOTHOIICHHETO Ha MHUKPOOPTaHW3MHUTE OT IBara Buaa /cfu/ml/, kakto u cuHepesuca,
KUHEMaTHYHHUS BUCKO3UTET, OPraHOJENITHKaTa M IOCTKHCEIMHOOOpa3yBaHETO Ha IOTydYeHara
3aKBacKa .

Crarucruueckara 00paboTKa Ha JaHHUTE BKJIFOYBA BAPHAIIMOHEH U KOPEJIAlIMOHEH aHAIK3.

Pe3ysiratu u 06cbKIaHE

Ha 0a3ara Ha momydeHUTE pe3yiTaTd OT HU3CICIBAHMSITA HA BPEMETO 3a KOATYJIaIusl,
CHHENe3Kca, KHHEMATHYHUSI BUCKO3UTET U MPE/EIHATA KHCEIMHHOCT, MUKPOOPTaHU3MHTE Osixa
KOMOMHHpPAHH 32 MOJy4aBaHETO HA CMECEHU U CUMOMOTHYHHM 3aBacKu. Pe3ynTaru oT mpoBejeHUTe
TECTOBE OTHOCHO KHHEMATHYHHSI BUCKO3UTET HA MOHOKY/ATYpHUTE Ha Ha Lactobacillus bulgaricus
u Streptococcus thermophilus ca npencrasenu B ['pag.1

HBCJ’IGZ[B&HG Ha KUHEMAaTUYHUS BUCKO3UTCT HAa TECTBAHUTC MUKPOOPTaHU3MHU
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OT BCHUYKH U3CIENBAHU IIaMOBe Osxa ch3ganeHu 20 cMeCEeHHM 3aKBAaCKH 3a MJIEUHOKHUCEITH
nponykt. [IpomykTuTe ce XapakTepu3upaxa C 4YHCT, HPHUSITEH MIICYHOKHCENI BKYC U HHUCKO
MMOCTKUCEIMHOOOpa3yBaHe M BHCOK OpoOi Ha TECTBOHWUTE MHKpoopranusmu />10° cfu/ml/.
[IpeobOnamaBaxa MPOMYKTH C IUTbTHA KOHCHUCTEHIUS, HO HMaIlle W TaKHUBa C KpeMooOpas3Ha.
PaspaboTeHuTe 3aKBacKH ce XapaKTepHU3npaxa ¢ pa3IndcH KHHEMAaTHUCH BUCKO3UTET ¥ CHHEPE3HUC-
/Tabn. 1/ TlonmyueHnTe 3aKBACKH 32 OCHOBA 32 YCIIEIIHOTO OJIy4aBaHe Ha MPOOMOTHYHU MPOILYKTH
C pa3iM4HU OpraHaJICNITHYHH XapaKTePUCTHKH, MPUTEKABAIIN JO0OPU BKYCOBH U MPOOHOTHYHH
Ka4yecTna.

KunemaTnueH BUCKOZUTET U CHUHEPEC3MC Ha HOBOCH3AaJICHU CMECCHU 3aKBACKU

Tabm.1
KomoOunarust Ne BHCKO;;ITeT / Cunepesuc /%/

5-7 0,968 21
8-3 0,875 25
10-12 0,855 22
11-15 1,025 18
12-14 1,065 17
15-12 0,978 24
23-03 0,954 23
23-16 0,978 19
24-03 0,965 24
24-16 0,859 19
28-34 1,132 16
31-13 1,095 19
34-14 1,131 14
34-19 1,191 14
42-19 1,042 16
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Ot cw3mazeHure c TecTBaHUTE IMamMoBe 20 pa3nmyHM KOMOWHauuu, Oe ompeseneHa
BB3MOXXHOCTTA 32 CB3/aBaHETO HAa CHMOMOTHYHM 3aKBaCKH. B pe3ynTar Ha W3BBPIICHUTE
EKCIIEpPUMEHTH 051Xa Ch3IaICHH TPH CAMOMOTHYHHN KoMOuHamu ot Lactobacillus delbrueckii subsp.
bulgaricus u Streptococcus salivarius subsp. thermophilus. ToBa TOATBBpPXIaBa BE3MOKHOCTTA
3a Ch371aBaHETO Ha CHMOMOTHYHH B3aMMOOTHOUICHHSI MKy MUKPOOPraHM3MHUTE B 1a00paTOpHH
ycnoBus. [IpaBunHOCTTa Ha N30paHust METOA aBa BE3MOXKHOCT J1a C€ pa3paboTIT CUMOMOTUYHH
3aKBACKH 32 MIICYHOKHCEIH MPOIYKTH C Pa3IMYHU TEXHOJOTMYHU XapKTEPUCTUKH HAa OCHOBATa
Ha POOMOTHYHM IaMoBe Ha Lb bulgaicus n Str.thermophilus. BposT Ha MUKpOOPraHU3MHUTE OT
BJIaTa BUJA € BUJA € JOCTAThYHO BUCOK 3alOCTHraHe Ha mnpobduoTuynus edekr />10° cfu/ml/.
[Nomyyenure NPOOYKTH C€ OTIMYABAT C MPHUATEH, YACT MIICYHOKHCET BKYC M apOMaT M HUCKO
MOCTKUCEIMHOOOpa3yBaHe M0 BpeMe Ha ChXpaHEeHHE.

JlaHHM OT MOJydYeHHTEe pe3yNTaTd OT IMPOBEICHUTE aHAIU3M Ha HSIKOM TEXHOJIOTHYHH
XapaKTEpPUCTUKU Ha IMOJYYEHHTE ChC CHMOMOTHYHHTE 3aKBACKU IMPOIYKTH Ca TNPEICTAaBEHU B
Tabmn.2.

XapakTepUCTHKX Ha POAYKT MPOU3BEIEH ChbC CHMONOTHYHH 3aKBAaCKH

Tabn.2
No Bpeme Temme 7 nen 14 qun 21 aum
zzT parypa Ha Kunema Kunema Kunema
Hi H cbxpanenune| pH | T' THYEH pH | T THYEH pH | T° THYeH
4 17) Co BHCKO3HUTET BHCKO3UTET BHCKO3UTET
5 4,31 83 1,078 4,23 99 1,058 4,23 | 87 1,058
27| 2:10 10 3,97 [ 110 1,068 3,97 | 117 1,067 3,91 114 1,067
15 3,82 120 1,077 3,75 135 1,070 3,65| 146 1,070
5 4,33 | 81 1,131 4,32 | 89 1,078 4,26 | 82 1,078
31| 2:30 10 4,06 | 101 1,115 4,97 | 109 1,096 4,01 | 106 1,096
15 3,82 [ 118 1,112 3,75 | 127 1,090 3,84 | 123 1,090
5 4,34 | 84 1,098 4,35 | 90 1,088 4,23 | 83 1,088
28 | 2:40 10 4,05 103 1,078 4,01 | 108 1,099 3.99 107 1,099
15 3,9 | 113 1,076 3,86 | 123 1,079 3,89 119 1,079

Pa3paboTeHuTe 3aKBacky W MONYYCHUTE C TAX MPOAYKTH MPEIOCTABAT HA KOHCYMAaTOPHUTE
BB3MO)KHOCT 32 000TaTsiBaHe Ha XPAHUTEIHHUS PEKIM C TPOOHOTHIHH MPOIYKT C MPOPHUIaKTHICH
XHUIOXONecTeposieMiueH e(eKT M MPHSATHH OPTraHOJENTHYHU XapaKTepUCTHKH. lIpomykrute
MOJIyYeHH C HOBOCBH3N3JCHUTE CMECEHH ¥ CHMOMOTHYHHM 3aKBACKH CE€ XapaKTEepU3upar c
BUCOK Opoi Ha TOJIE3HUTE MUKPOOPTraHM3MH, HHCKO MOCTKHCEPHMHO000pa3yBaHe IO BpeMe Ha
ChXpaHEHHE U NPHUATHHA OPTaHOJIENTHYHN KauecTBa, C KOETO ce 000TaTsiBs aCOPTUMEHTHATA JINCTA
Ha J[py>KECTBOTO U ce YIOBIETBOPaBaT BCE MO-BUCOKUTE U3UCKBAHUS HA TIOTPEOUTEIHTE.
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Abstract

Possible deleterious effects of cyclopentanespiro-5-hydantoin, cyclopentanespiro-5-(2,4-
dithiohydantoin) and 1-aminocyclopentanecarboxylic acid to Spirogyra sp. are examined with
the current study. Dose-response modeling has been carried out with R language for Statistical
Computing, drc package.

Introduction

Various ecotoxicological examinations of cycloalkanespiro-5-hydantoins and their derivatives
towards various test objects have been performed so far. Examples in this respect include:
Planorbis planorbis (Ram’s Horn Snail) [1], Black Sea Mussel (Mytilus galloprowincialis) [2],
Sea lettuce (Ulva lactuca) [3], and some cultural and non-cultural plants [4].

On the other side, cycloalkanespiro-5-hydantoins and their dithioanalogues are compounds
that have been used as ligands for synthesis of complexes with ions of transitional metals [5-7].

Spirogyra is a green algae commonly found in freshwater areas [8]. Microalgae are now
widely used as relevant biological markers in the field of environmental impact studies. Due to
their ubiquity, short life cycle, culture easiness and high sensitivity to a number of pollutants, these
organisms are frequently utilized in ecotoxicological screening of contaminated freshwater [9].

The effect of cyclopentanespiro-5-hydantoin and its derivatives have been examined in the
current study with regard to their inhibition activity to this aquatic plant species.

Materials and methods
All used chemicals were purchased from Merck and Sigma-Aldrich. The initial

106



cyclopentanespiro-5-hydantoin (CPSH, Fig. 1a) was synthesized via the Bucherer-Lieb method
[10].

The cyclopentanespiro-5-(2,4-dithiohydantoin) (CPSDTH, Fig. 1b) was synthesized in
accordance to Marinov et al. [11]. The 1-aminocyclopentanecarboxylic acid (ACPCA, Fig. 1c)
was obtained according to Stoyanov and Marinov [12].

The melting points were determined with a Koffler apparatus and with a digital melting point
apparatus SMP 10.

The elemental analysis data were obtained with an automatic analyzer Carlo Erba 1106.

IR spectra were taken on spectrometers Bruker-113 and Perkin-Elmer FTIR-1600 in KBr
discs.

NMR spectra were taken on a Bruker DRX-250 spectrometer, operating at 250.13 and 62.90
MHz for 'H and *C, respectively, and on a Bruker Avance II + 600 MHz spectrometer, operating
at 600.130 and 150.903 MHz for 'H and "*C, respectively, using the standard Bruker software.
Chemical shifts were referenced to tetramethylsilane (TMS). Measurements were carried out at
ambient temperature.

The products obtained were characterized by physicochemical parameters, IR and NMR
spectral data. The results obtained from these analyses were identical with the previously published
in the literature [5, 11-13].

H H +
N-O NS NH;
O S @)

cyclopentanespiro-5- cyclopentanespiro-5- 1-aminocyclopentane-
hydantoin (2,4-dithiohydantoin) carboxylic acid
(CPSH) (CPSDTH) (ACPCA)
a) b) c)

Fig. 1: Structures of the compounds

Fresh natural occurring Spirogyra plants were obtained from the “Luda Yana” river near the
village of Vasil Levski, the Karlovo district in Central Bulgaria. Ten different concentrations from
compounds tested were prepared using the natural water from the “Luda Yana” river.

Saturated concentrations of the compounds in water were as follows:

e CPSH-1%;
e CPSDTH - 0.025 %;
e ACPCA-0.1%.

Small pieces of Spirogyra were preliminarily measured with electronic weigher (0.0001
accuracy) and placed into the solutions. Only river water was used as control variant.

In three days, observations for phytotoxic signs (changes in color, deformations) were
conducted and measurements of plant weight were taken. The inhibition percentage was calculated
using the formula of Abbott [14]. On this basis, dose-response modeling was conducted with R
language for statistical computing, drc package [15, 16].
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Results and discussion

The dose-response modeling conducted with the tested compounds is depicted in figures 2,
3 and 4 below.

CIPSH Dode - Responss Curve

Fig. 2: CPSH Dose-Response Curve

CPSH water solubility is 10 000 ppm (1 %). At this concentration, the tested compound
produces significant phytotoxic effects as necrosis and grey coloring of plants and a 20 % growth
inhibition. LOAEL = 0.55 %, NOAEL = 0.3 %.

ACPCA Dese-Responss Curve

Fig. 3: ACPCA Dose-Response Curve
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Phytotoxic action of the ACPCA compound is shown in Fig. 3. The compound completely
destroys the plants at 0.1 % concentration (1000 ppm). LD, = 0.07 %; LOAEL = 0.05 % and
NOAEL = 0.005 %.

CPSOTH Dose - Respomse Curve

Feqrand et on

Fig. 4: CPSDTH Dose-Response Curve

As mentioned above, the CPSDTH compound has a simulation effect on the Spirogyra sp.
plants — no deformations or discolorations are observed. Water solubility is 250 ppm and at this
concentration 35 % growth rate is produced. LOEL = 0.0034 %, NOEL = 0.0013 %.

Conclusions

The results show significant differences in the activity of tested cyclopentanespiro-5-
hydantoin and its derivatives on the Spirogyra sp. While CPSH and ACPCA have an inhibition
effect on algae growth (especially ACPCA), CPSDTH has the opposite stimulating effect on the
plants. However, such kind of action can be dangerous due to the possibility of green algae blooms
[17] which can be extremely harmful to other water organism.

Acknowledgements
Financial support by the Agricultural University — Plovdiv, Bulgaria (Contract 06-12) is
gratefully acknowledged. We are grateful also to Mr. G. Marinov, Sofia for stimulating discussions.

References

1. M. Marinov, D. Ganchev, P. Marinova, S. Krustev, P. Penchev, M. Zlateva, N. Atanasova,
N. Stoyanov, “Acute toxicity of some spirohydantoins and their derivatives towards Planorbis
planorbis (Ram‘s Horn Snail)”, University of Ruse “Angel Kanchev” Proceedings, 51 (9.2),
Biotechnologies and food technologies, 18-21 (2012)

2. D. Ganchev, M. Marinov, P. Marinova, S. Krustev, M. Zlateva, N. Atanasova, A. Nikolov,

109



N. Stoyanov, “Ecotoxicological examination of some spirohydantoins and their derivatives
towards Black Sea Mussel (Mytilus galloprowincialis)”, University of Ruse “Angel Kanchev”
Proceedings, 51 (9.2), Biotechnologies and food technologies, 14-17 (2012)

3. M. N. Marinov, D. H. Ganchev, P. E. Marinova, P. N. Penchev, S. V. Krustev, M. R.
Zlateva, N. 1. Atanasova, N. M. Stoyanov, “Ecotoxicological examination of acute toxicity of
some spirohydantoins and their derivatives towards Sea lettuce (Ulva lactuca)”, J. Sci. Appl. Res.,
2,74-81 (2012)

4.  D. H. Ganchev, M. N. Marinov, P. E. Marinova, S. V. Krustev, M. R. Zlateva, N. L.
Atanasova, N. M. Stoyanov, “/n vivo phytotoxicological study of cyclopentanespiro-5-hydantoin
and its derivatives towards some cultural and non-cultural plants”, J. Sci. Appl. Res., 2, 82-89
(2012)

5. V. Enchev, N. Stoyanov, V. Mateva, J. Popova, M. Kashchieva, B. Aleksiev, M. Mitewa,
“Copper (II) complexes of spirohydantoins. Synthesis, quantum-chemical, and spectroscopic
study”, Struct. Chem., 10 (5), 381-385 (1999)

6. A. Ahmedova, P. Marinova, G. Tyuliev, M. Mitewa, “Copper complexes of two
cycloalkanespiro-5-dithiohydantoins: Synthesis, oxidation states and characterization”, Inorg.
Chem. Commun., 11, 545-548 (2008)

7. P. Marinova, M. Marinov, N. Stoyanov, “New metal complexes of cyclopentanespiro-5-
hydantoin”, Trakia J. Sci., Series Biomedical Sciences, 10 (1), 84-87 (2012)

8. http://www.seaweed.ie/algae/spirogyra.php

9. T.P. T. Pham, C.-W. Cho, Y.-S. Yun, “Algal Biosensor-Based measurement System for
Rapid Toxicity Detection”, Adv. Meas. Syst., 273-288 (2010)

10. H. T. Bucherer, V. Lieb, “Uber die bildung substituierter hydantoine aus aldehyden und
ketonen. Synthese von hydantoinen”, J. Prakt. Chem., 141, 5-43 (1934)

11. M. Marinov, D. Ganchev, P. Marinova, St. Krustev, N. Atanasova, M. Zlateva, N.
Stoyanov, “Synthesis of Cyclopentanespiro-5-(2,4-Dithiohydantoin) and in vitro Insecticidal
Activity against Cladius pectinicornis”, Bulg. J. Agric. Sci., 18 (6) 929-933 (2012)

12. N. Stoyanov, M. Marinov, “Two methods for spirothiohydantoin synthesis”, Acta Chim.
Slov., 59 (3), 680-685 (2012)

13. M. Marinov, S. Minchev, N. Stoyanov, G. Ivanova, M. Spassova, V. Enchev, “Synthesis,
spectroscopic characterization and ab initio investigation of thioanalogues of spirohydantoins”,
Croat. Chem. Acta, 78, 9-16 (2005)

14. W. S. Abbott, “A method of computing the effectiveness of an insecticides” J. Econ.
Entomol., 18, 265-267 (1925)

15. R Development Core Team, “R: A language and environment for statistical computing”,
R Foundation for Statistical Computing, Vienna, Austria. ISBN 3-900051-07-0, http://www.R-
project.org/ (2011)

16. C. Ritz., J. C. Streibig, “Bioassay Analysis using R”, J. Statist. Software, 12 (5) (2005)

17. F. Sanchez-Bayo, K. Goka, ,,Ecological effects of the insecticide imidacloprid and a
pollutant from antidandruff shampoo in experimental rice fields“, Environ. Toxicol. Chem., 25
(6) 1677-1687 (2006)

110



Hayunu TpynoBe Ha Cpblo3a Ha yuenute B boarapusi—Ilinosaus. Cepusi B. Texnuka u
TeXHOJIOTHH, eCTeCTBEH HH XyMaHUTApHU Hayku, ToM X V1., Cb103 Ha yueHuTe cecust “MexkayHapoIHa
KkoH(pepennus Ha muaauTe yueHu” 13-15 wuu 2013. Scientific research of the Union of Scientists in
Bulgaria-Plovdiv, series C. Natural Sciences and Humanities, Vol. XVI, ISSN 1311-9192, Union of Sci-
entists, International Conference of Young Scientists, 13 — 15 June 2013, Plovdiv.

CTPYKTYPUPAHE HA CBbBKYIIHOCTHU OT JAHHMU 3A
PACTEHUEBB/IHATA INPOAYKIUSA B FbJII'APUSA HA BA3SATA HA
BOTAHUYECKATA KJACU®UKALIUA HA PACTEHUSATA

Hensina IlumoBa

Kareapa ,,Maremaruka, unpopmaruka u pusznka” ArpapeH YHUBEPCUTET
— IlnoBauB, e-mail: delyanadimova@abyv.bg

RESTUCTURING OF DATASETS ON CROP PRODUCTION IN
BULGARIA BASED ON BOTANIC CLASSIFICATION OF CROPS

Abstract

The paper presents restructuring of datasets on crops production based on botanical
classification of crops. The data are extracted from multidimensional database. The developed
software provides data visualization and trend analysis.

1. YBox

W3Bnnyanero Ha MH(OpPMAIHS c€ OTHACS 32 ABTOMaTHYHOTO M3BJIMYAHE HA CTPYKTYypHUPaHU
JJAaHHHM KaTO CBIIHOCTH, BPB3KH MEXKIY TSIX M OMMCBAIIUTE I'M aTpUOYTH OT HECTPYKTYPUpPaHH
n3TouHNny. Koraro cTpykTypupaHuTe 1 HECTPYKTYPHUpPaHH JJaHHHU CHIIECTBYBAT €AHOBPEMEHHO,
M3BIMYAaHETO HAa MH(pOpManus JaBa BB3MOXKHOCT Ja C€ WMHTErpHpar ABaTa THNA H3TOYHUIH
W TPENCTaBAT 3asABKM OT TAX. M3BIMYaHETO Ha NaHHU OT HECTPYKTYPUPAHH W3TOYHHIM €
IIPEAN3BUKATEIICTBO, C KOETO M3CIIEI0BATENNTE CE 3aHNMAaBAT B IPOIBIDKEHHUE HA JIBE 1€CETHIIETHS
[1]. Pa3paborenn ca peauma CHCTEMH M TEXHMKHM 3a pEIIaBaHE Ha CIOMEHAaTHsl IPoOiIeM.
YernemrHuTe TEXHUKH BKIIIOYBAT CTaTHCTHYeCKH Metoad [2]. OT enHa cTpaHa CTaTHCTHYECKUTE
MOZIEIM Morar fa ObJar 0asupaHu Ha BPB3KUTE MEXKIY M3CIEABAHUTE IPOMEHIIMBH, a OT JIpyra
CTpaHa Te Morar na Obaar TeopeTHuHO 0000IIeHO omucanue Ha gaHHute [3]. B romemure
KOPIIOpOLNH, (PMPMH U OPTaHU3ALMK TPsiOBa /1a Ce ChXpaHSIBAT OIPOMHHM KOJIMYECTBa JaHHU. Te
ce MPEAOCTaBAT B PA3IM4YHM (OpPMATH KaTo IJIOCKH (pailyioBe, penannoHH TaOJNUIN, 0OEKTHO-
opueHTHpaHu 0a3u manHu, HTML crtpanumm u T.H. [4]. MHOromepHara 6a3a nanaun (MDDB)
IIPEZ0CTaBs MHTETPHpaHa cpelia 3a ChCTaBsIHE Ha 3asiBKH, ITOIIOMAralliy B3eMaHeTO Ha PeIeHus,
KOETO M3WCKBA arperupaHe Ha orpoMHH konmdecta gaHHU [5]. [Ipuy MDDB unpopmanusta e
OpraHM3upaHa criope] Thi HapedeHus: Mozen 3Be3na [6]. CrenuanaHo M3rpazeHa MHOTOMEpHA
6a3a nanHu [7, 8] 3a pacTeHHEeBbIHATA IPOLYKIHS CE M3II0JI3Ba KATO U3TOYHUK, KOMTO NPenoCcTaBs
JJaHHU 3a TpU cTpaHu oT EBponeiickus cbio3, B ciayvas boirapus, ['spuust u PymbHus.

IeaTa Ha q0KJIaa € A2 MPEACTABH €IHO CTPYKTYPHPAaHe HA ChbBKYIIHOCTH OT JaHHH 32
pacTeHueBbAHATA Npoaykuus B bbiarapusi Ha 0a3zara Ha GoTaHM4YecKaTa KaacHpukaums
Ha pacreHusita. U3noj3BaHeT0o HA MNpeaBApPUTE]HO Ae(MHHUPAHU YCJIA0BUSl (MpPaBHUJIA)
AaBaT Bb3MOKHOCT 32 HAMHPAaHe HA 3aBHCHMOCTH MKy U3C/JIeIBAHUTE 00EKTH, TAXHOTO
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rpynupadHe M W3BbLPIIBAHE HA OLEHKA 3a Mojy4yeHuTe AaHHU. M3rpageHusaT codryep
BU3yaJIM3UPa Pe3y/ITATHTE 32 PaCTEeHHEeBb/IHATA MPOAYKIHS M NPeI0CTABS TPEH/ AHATU3.

2. le¢uHupane HA yCJIOBHMS M U3BJINYAHE HA JAHHU

JedunupaneTo Ha ycloBuS € €qHO OT M3MCKBAaHMATA, KOTaTo TPsOBa 1a ObIAT W3BICUYCHH
JaHHY IPUHAJICKAIN Ha OIPeIeICHH MHOXKECTBA. BB3MOXKHO € /1a Bb3HUKHAT 3aTPYIHEHUS TIPH
TBPCEHETO UM OT PA3IMYHU M3TOYHUIIM, OT CJIIOXKHHU CTPYKTYpH OT JAQHHU WJIH B CIy4auTe IpH
KOUTO ce pabOoTH ¢ rojieMd MacuBH OT MH(popMaImsa. 3a Ta3u LN HU3IOI3BAHETO HA M3TPaJicH
co(Tyep 3HaUNTEITHO OU YIECHHUIIO caMusl IIPOLEC Ha HAMHUPAHE W IPyIIUpaHe Ha HEOOXOIUMUTE
JAHHY TI0 TIOIXOAAII HAuYMH U B MmoAxoama ¢opma. ToBa MO3BOJISBA BIIOCIEACTBUE T€ Ja ObAAT
aHamm3upand. CrienuanHo 3a (OPMUPAHETO Ha CHBKYNMHOCTH OT J@HHM 32 PAacTEHHEBbIHATA
MPOAYKIHS CE N3IOI3BAT HAKOJIKO YCIIOBUSL:

- N3UCKBA Ce MPEACTaBsiHE Ha CeMeiicTBaTa, KbM KOUTO NMPHHAUIEKAT N3CIICABAHUTE 00CKTH
(pactenus). B cimygas ce m3mon3Ba oTHeNneH (aiii, OT KOWTO ce ThPCH BCAKO cemercTro [9, 10]
cnopen 0oTaHMYECKa KITaCH(UKAIIHS.

- HeOOXOIMMO € J1a ce TIOCOYH TPyIaTa, B KOSTO ca BKJIIOUCHH pasmiexgaHnTe ooexkTu. Tosa
ce M3BBPIIBA CHOOPa3HO MpHIIaraHeToO Ha CTomaHcKa kiacudukanus [9,10], kpreTo pacteHUsATa
ca 00eTMHEHH CIIPSIMO NMPOIYKTHBHATA MM YaCT.

- TIpH BCSIKa ONpeJeNieHa Ipyna TpsiOBa Jla ce MPEeACTaBH MOATpyMara (ChBKYMHOCTTA), 32
KOSITO BITOCJIEZICTBHE 1€ OB/l M3BbPILIECH MATEMaTHKO-CTATHCTHUCCKH aHAIIH3.

- neduHMpa ce m3cienBaHMs mepuoA. B Hacrosmara pabora ce pasmiexaa 15 rogumieH
HMHTEPBAJ OT BpEME, KOMTO BKJIIOUBA ronuHute oT 1997 no 2011.

- B TACHA BpB3Ka ¢ M30paHuUTEe 00EKTH (pacTeHHs) ca CIeOHHUTE ABe MHOKecTBa. [IbpBOTO
OT TSX C€ OTHacsi [0 NPOM3BENCHATa NMPOLYKLHsS, a BTOPOTO AO 3aCETH IUIONIM B XEKTapH.
[IpakTrueckn oT TsX TPsAOBa 1@ Obae M3BICUEHA HHPOPMANNS 3a U3CIICIBAHUTE TOINHH.

OOexT Ha pasmIexAaHe B pa3paboTkara € rpynara Ha IUIOJOBUTE 3€JCHUYIH, KAaKTO €
npezncTaBeHo Ha Gur. 1. B pesyntar oT npriiaraneTo Ha BI30POSHUTE TO-TOPE YCIOBUSL, M3TPATICHUST
copryep Thpcu maHHMTE 3a bbarapusa. C 1en U3BBpIIBaHE HA CPaBHEHWS M NPEJOCTaBsHE Ha
W3BOJH 3a IIPOU3BOACTBOTO Ha M3CIIEABAHUTE KYIATYPH, CAHOBPEMEHHO C TOBa IIie Ob/Ie N3BIE€UYEHa
HHpOPMAITUS CHIIO Taka 3a ['pprust 1 PyMbHUS.
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@ur. 1 [IpencrapsHe Ha TpyNUpPaHUTE JAHHU 32 MJIOAOBUTE 3€TICHUYIN
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3a BCsiKa OT TPUTE CTPAHU B TPYMUPAHETO HA MUIOJOBUTE 3€JEHUYIIM MOTAT Jia C€ BKJIIOUAT
BCHUYKH EJIEMEHTH OT CHBKYIIHOCTTA WM u30paHa 4acT OT TsaX. JlaHHWTEe 3a cemelicTBara
HA PACTEHUSTa Ce HaMHUpar OT croMeHartus ¢aiin. CrenuanHo B pa3miIekIaHUs Ciydail ce
BH3YaJIU3UPAT TPH OT TE3U CeMeicTBa!

- Solanaceae,

- Cucurbitaceae,

- Fabaceae.

WscnenBanara rpyma pacTeHHs, MPOM3BEAEHATA MPOAYKIUS OT TAX M 3aCETUTE ILUIOIIU C
Te3u 00CKTH 3a 15 TOMUIIHUS EPUO Ce MPEACTABAT B OT/JCIIHU CIUCHIU, KAKTO € MOKa3aHO Ha
¢ur. 1. Te3u gaHHM ca W3BJIEUEHH OT MU3rpajiecHa MHOTOMEpHA 0a3a JaHHH 3a paCTEHHEBbIHATA
npoxykiwst [7]. CodTyepbT 1aBa BB3MOXKHOCT J1a C€ N3BEXK1a MH(POPMAITU CaMO 33 €THO OT JIBETE
MHOXECTBa, TOSCT CaMO 3a MPOHM3BOACTBOTO HJIM 3a 3aCETUTE XCKTapu. B ciyuas ToBa 3aBuCH
OCHOBHO OT JiBa (hakTopa. [I5pBHAT € CBBP3aH C MOTPEOUTEIUTE U TEXHUS U300p, BTOPUSAT 3aBUCU
OT IIETTUTE Ha MPOBSKIAHOTO H3CIICIBAHE.

3. OueHka Ha JaHHH M TPEH/ AaHAJIN3

CBBKYITHOCTTa OT pacCTEHHS OT BCSIKa €HA pasIiek/aHa IpyIa KaTo [sI0 MK OT/eIeH 00eKT
Morar 1a Ob1ar aHanu3upann. CrennaliHo JaHHUTE MPEACTaBeHH 3a TpuTe bankaHcku cTpaHu Ha
¢ur. 1 ce nzcnensar. 3a Ta3u 1T MOTPEOUTENAT TPsOBa 1a M30epe OT MPEUIOKEHHS CIIHCHK C
TUTOJIOBH 3€JICHITY LM ChOTBETHUS 00eKT. HacTosiniara paboTa pasriex/a JaHHH 32 TPOM3BOICTBOTO
Ha goMmartu B bwirapus, I'spuiust u PymbHus. B 1031 ciydail cinej mocouBaHETO Ha KylTypara €
HEOoOXOAMMO J1a ce€ M3UUCIH CpelHaTa CTOHHOCT Ha MPOM3BEAEHaTa MPOIYKIHUS 338 CIIOMEHATHS
uHTepBai ot 1997 no 2011 ronuna. Tasu nndopmarus ce Bu3yanusupa Ha ¢ur. 2. PerpecnoHusT
aHaJIu3 aBa Bb3MOXKHOCT Jla CE€ ONpENeNy TeHICHIMATA Ha BPEMEBOTO U3MEHEHNETO Ha CPEAHNUS
JOOMB OT XeKTap Ha KyJITypara JoMaTH B n30poeHuTe crpaHu. [locTposiBaHETO Ha MOJIEN H3UCKBA
HaMHUpaAHETO Ha MapaMeTpUTE Ha perpeCUOHHUTE ypaBHeHHs. ToBa ce peanusupa upes mpuiaarate
Ha paspaboreHus codryep. MHTEH3MBHOCTTAa M OCHOBHOTO HalpaBieHHWE HAa JUHAMHYHUTE
IIPOMEHH B CpeHUTE JOOMBH Ha CIIOMEHAaTaTa KyATypa B bbirapust aHamuTH4HO ce IpeacTaBs C
YPaBHEHHETO:

y =1,695x —3376,04 (1)
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@ur. 2 OneHka U TPeH A aHAJIM3 Ha U3ciie/[BaHaTa KyJITypa B TpuTe cTpanu oT EC
C enuHMIIa HApaCTBAaHETO HA HE3aBHCHUMATa IPOMEHIINBA (X) B IpUeTaTa MsIpKa, 3aBUCUMaTa
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npoMeninuBa (y) HapacTsa ¢ 1,695 equHuIm.

3a PymbHUS 1 ['bpiiuist TMHAMUYHNTE TPOMEHH B CPETHUTE JOOMBHU OT JIOMATH aHAJMTUIHO
ce MpeJCTaBs CbOTBETHO C yPaBHEHUSATA:

y=0,243x -472,02 (2)

y=0,593x - 1139,09 (3)

CrnenoBaTesHO TEHACHLIUATA HA U3MEHEHHE Ha CPEJHOTO MPOU3BOJICTBO Ha pasmiiekaaHaTa
KyATypa 3a Te3U ABe cTpaHu e cboTBeTHO 0,243 1 0,593.

[Ipu w3cnenBaHUTE BEIWYMHU — CPEICH JOOWB (B TOHOBE) WM 3aCETH ILIONIM (B XEKTapH)
3a moMaru B bwirapus, PymbHUsS u ['BpIuisi CTOWHOCTUTE HAa W3YHCICHUTE KOPCIAITMOHHHU
KOe(DHUIIMEHTH ca CICTHHUTE - r,=0,86;r,= 0,412 ur, = 0,58. Besko enno or n30pOCHUTE YHciia
e no-rojsimo ot 0,3. U3BbpiBa ce olieHsABaHE HA apaMEeTPUTE Ha MPEACTABEHUTE PErpeCUOHHHI
ypaBHeHUs. B cimydas Te ca amekBaTHH. M3rpameHusT codTyep BU3yamM3Upa CHINO TaKa U
CHOTBETHUTE TPEHIOBE, KAKTO MOXE J]a C€ MPOCIEaN OT (ur. 2.

4. 3aka04enne

JloknaasT TpencTaBsl CTPYKTypHUpaHE HAa CHBKYNMHOCTH OT JaHHM 3a pPacTeHUEBbJHATa
nponykuus B bearapus Ha Oasara Ha OoTaHMueckara KiIacH(UKalMs Ha pacTEHHATA.
HeobOxoanmara nadopmarmsta ce U3BJIMYa OCHOBHO OT MHOTOMEpHa 0a3a naHHu. [Ipunaranero
Ha TpeIBapUTEIHO Ae(QUHHUPaHU YCIOBHS IO3BOJISIBAT Jla C€ HAMEPST 3aBHCUMOCTH MEXIy
pasmiexiaHuTe OO0EKTH, KakTO M TAXHOTO TrpynupaHe. PazpaboTeHusT codryep mpencrass
CBHOTBETHUTE PE3YNTaTH OTHOCHO PACTCHHEBBAHATAa MPOMYKIMs 3a M3cleiBaHUs 15 roauiieH
uHTepBan ot Bpeme (ot 1997 o 2011) He camo 3a brirapus, Ho cbio Taka 3a ['bprust 1 PymbpHuS
U TIPEIOCTABS TPEH aHAIIU3.
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YYEBHU JEMOHCTPALIMU, HJIIIOCTPUPALLU ABJEHUETO
ITAPHUKOB E®EKT

AHTOaHeTa AHresa4yeBa
IlnoBauBckn ynusepcurer ,Jlancuii Xunenpapckn”
Teaching experiments illustrating the greenhouse effect

Abstract. In the article are presented teaching experiments about the greenhouse effect.
On the basis of the requirements of the methodology and techniques of conducting educational
experiments are determined indicators for assessment of their quality. On the rating scale
experiments with very good and excellent quality are selected. In the appendix is described the
methodological consistency for the implementation of one of the experiments and are given options
for its realizing. Statistical analysis of the results of the experts’ assessment and pedagogical
experiment will be presented in the other paper.

YBon

[TpoGnemuTe, CBHp3aHU ChC 3aMBPCSIBAHETO Ha OKOJTHATA CpeAa (3acuiiBaHe Ha MapHUKOBHS
e(eKT, yBpeKaaHe Ha 030HOBUS CIIOW, 00pa3yBaHe Ha KUCEIMHHU JBXKIOBE, CMOT U JIp.) ca BbB
(oKyca Ha BHUMAaHHETO Ha CIICHMAIMCTH OT Pa3IM4YHU HAay4yHW obOiactu. PemaBaHero Ha Te3n
DI00aHU NPOOJIeMH € BB3MOXKHO, CaMO aKO HACTBIST MPOMEHH B COLMAJHATA E€BOJIOLHMS IO
MOCOKa MOIbPKaHe Ha XapMOHUS MEX/y Y0BeKa, OOIIECTBOTO U ITpHUpo/ara.

B Ta3u BpB3Ka (OpMHUpaHETO Ha €KOJOTHMYHA KYJATypa Ha MJIAJOTO TOKOJICHHE € €JHa OT
IJIaBHUTE 1Ie1M Ha oOpa3zoBaHueTo. [locTuraneTo Ha Tasu Lell € B OCHOBaTa Ha ONTHMHU3UPAHE
Ha B3aMMOOTHOUICHHSTA MEXy YOBEKa W OKOJHATa Cpena, Thil KaTo €KOJIOTMYHara KyiaTypa €
HEOTMEHHMMa YacT OT AYXOBHOCTTA M OT 001I1aTa Ky/lITypa Ha JINYHOCTTA.

3a oborarsiBaHe Ha E€KOJOTMYHATA KyJITypa Ha YYCHHUIIUTE CE€ W3MOJI3BAaT Bb3MOXKHOCTHUTE
KaKTO Ha y4eOHOTO ChIbpKaHUe 110 NPUPOAOHAYIHUTE YUeOHH ITPEAMETH, TaKa U Ha cucTeMara
OT OpraHu3anuoHHu (HOPMHU, METOJM U CpeAcTBa Ha oOydeHue (AnrenadeBa & ['eprosa, 2011).
Bognen merox B mporueca Ha oOydeHHE MO XUMHUS € YUEOHUST XUMUYEH EKCIIEPUMEHT, KOHTO
103BOJISIBA HETIOCPEICTBEHO HAOIOIEHNE U N3y4YaBaHe Ha 0OEKTH OT OKOoJIHara cpena. Toi Moxke
Jla ce M3I0JI3Ba 32 MOBUIIIABAaHE HA EKOJIOTMYHATA IOJrOTOBKA Ha YYCHUIIUTE Ype3 3allo3HaBaHe
C BB3JCHCTBHETO HA XMMHYHHTE BEIIECTBAa BHPXY OKOJHATa CpPeAa M C METOAUTE 3a HEHHOTO
Olla3BaHe W Bb3CTaHOBSBAHE.

[MpernensbT HAa y4eOHOTO ChABPIKAHKE 10 peaMeTnTe , JoBeKbT U npuponara” (5. u 6. kiac)
u ,,X¥MUs ¥ onla3BaHe Ha okostHata cpena’ (7.-12. kiac) mokassa OTChCTBUE Ha EKCIIEPUMEHTAIHA
JICWHOCT, CBbp3aHa C MIOOAIHUTE €KOJIOTMYHM MpoOiieMH. M3KioyeHne mpaBu y4eOHUKBT 3a
npoduimpana noaroroska 9. knac (bnmsHakos et al., 2002, 145), B koiiTo MpuUChCTBa ONMUT 3a
M3Cle/IBaHe CBOMCTBOTO Ha BHIVICPOAHUS TUOKCH] Jia ONIbIa HHPpaYepBEHUTE JIHYH.

Lenma na nacmoswama paboma e nodbop u papabomeane Ha Y4eOHU eKCHepuMeHm,
KOUmo umocmpupam eOur om 2n00aiHume exono2uyHyu npoonemu (3acunéanemo Ha napHUKosUs
epexm na 3emama) u mozam O0a ce U3NON36AM 3a OHA2NEOABAHE HA NPoYyeca HA OOyuYeHuUe No
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XUMUSL 868 8DB3KA ¢ 0002AMABAHE HA eKOLO2UYHATA KYAMYPA HA YYeHuyume.

OnucaHue U MeTOAO0JIOTHS HA U3CJIeIBAHETO

Ilpun opraHu3HpaHETO W IPOBEXKTAHETO Ha Y4eOHO-eKCIIepUMEHTAlIHAaTa IeHHOCT ce
0(OPMAT U3UCKBAHMS B CICHUTE aCIIEKTH: METOIMKA HA IIPOBEKAAHE M TEXHUKA Ha M3IIBIHCHUE
u Ha Oe3omacHocT Ha onutuTe (AHremadeBa, 2006). Meronukara Ha IPOBEXIaHE AaBa OTTOBOP
Ha BBIIPOCHTE 3all0, Kora, KbjAe, 110 KaKbB Ha4yMH Ie Oblle OpraHM3HpaH M IPOBEIEH IaieH
eKCIIEpUMEHT. 3a 1a Ob/ie BKIFOYEH KOHKPETEH OIUT B IIpoIieca Ha o0ydeHue, Toil TpsOBa 1a mma
olIperielieHa Lell, KOSTO € CBbp3aHa C LeJIUTe Ha 00y4EeHHETO 10 ChOTBETHUS yueOeH npeamet. [Tpu
TOBa TPsiOBa a Ob/1e CHOOpa3eH C IOTUKATa Ha YIeOHOTO ChIbPIKAHNE, ChC 3HAHUATA H YMECHHUATA,
KOMTO MMaT YYEHHIHUTE, KAaKTO M C Bb3PACTOBHTE UM OCOOCHOCTH. 3a yCIENIHO M3BBPIIBAHE Ha
eKCIIepHMEHTaJIHaTa paboTa € HeoOXOAUMO Ja Ce JaJaT MOAXOMAIIN YKa3aHUs 3a IIOATOTOBKAaTa
U IIpOBeXAaHeTo Ha onuta. Ciex NPHKIIOYBAHETO My Ba)KHO METOAMYECKO M3HMCKBAaHE € Jia ce
OCBIIECTBH aHAJN3 Ha MOTYICHUTE PE3YNITATH U J1a ce hopMymupaT 0000IeHnsI.

TexHukara Ha M3IIBJIHEHHE BKIIIOYBA IIPaBUJIa 3a YCIIeNTHA 1 Ge30macHa paboTa ¢ BenecTBara
U naboparopHaTa TEXHHMKa M Olla3BaHe Ha OKOJHara cpezja. VI3WcKBaHMATA 3a TEXHHMKara Ha
IPOBEXKJAHE HaylaraT Moj0op Ha ONMUTH W MPEABAPHTEIHO M3NPOOBaHE Ha TEXHHUYECKUTE UM
KayecTBa B JTaOOPAaTOPHH YCIIOBHSL.

INTocoueHnTe U3NCKBAaHMS CE M3ION3BAT IT0-HATATHK KaTo 0a3a 3a 3CiIelBaHe KayeCTBOTO Ha
NPEIOKEHUTE EKCIICPHMEHTH.

BbB BpBb3Ka ¢ H3UCKBaHHATA KbM y4eOHHUS €KCIIEPUMEHT ca IT0A0paHu 1 pa3padOTeHH OIUTH,
KOWUTO FUTIOCTPUpPAT MPUYMHATE 3a 3aCHJIBaHE Ha MapHUKOBUA edekT Ha 3emsara. 3a BCEKH OT
OIIUTHUTE € Ch3aleH PabOTeH JIUCT, B KOITO € OTpa3eHa METOAMYECcKaTa IOCIeNA0BATeIHOCT IPH
IPOBEKAHE HA CKCIIEPUMEHTHUTE — LIeJl Ha OIHTA, MACTO B Y4eOHOTO ChIBPXKAHHE 110 XUMHS,
HEoOXOIMMH BEIIECTBA ¥ MaTEepUalH, OUTHA IIOCTAHOBKA, HAOIIONCHUS M PA3CHKACHHS BBPXY
OINTA, U3BOIH.

3a oborarsiBaHe Ha €KOJIOTMYHATA KYJITYpa HA YYCHUIIUTE OIUTHTE C€ KOMEHTUPAT C aKIEHT
BBPXy CIEOHUTE NMpoOIeMH: W3TOYHULM Ha 3aMbpCsBaHE Ha BB3IyXa C ,,JApHUKOBHU” Ia30Be,
HOCJISACTBHS 32 OKOJIHATa Cpella OT 3aCHIBaHE Ha MApPHUKOBHS e(eKT, IbTHIIA 32 OTpaHUYaBaHE
KOJIMYECTBOTO HA ,,IAPHUKOBHUTE Ta30Be B arMocdepara u ap. [locTaBsHeTo Ha (OKyC Ha Te3H
aKIEHTH IIPU U3IBIHEHUE Ha eKCIIEPUMEHTUTE MOXeE Jla Pa3IInpy peCcTaBaTa Ha YYSHUIUTE 32
BpB3KaTa Ha XUMUSTA C YCTOWYNBOTO pa3BUTHE Ha YOBEYECTBOTO U HA CpeJiara, KosiTo To oOUTaBa.

INopaxn orpannueHnss 00eM Ha CTaTUsATa, B NPIIOKEHUE Ca MPEICTaBeHH CaMoO HIKOU OT
pa3pabOTeHUTE ONHTH.

KagecTBara Ha mpeioxkeHnTe y4eOHH eKCIIEPUMEHTH ca M3CJIeBAHH 110 JBa HAYMHA — Ype3
eKCIIepTHa OIleHKa (aIpHOpeH aHalW3) M Ha OCHOBAaTAa Ha EMIHPHYHHU JaHHH (alloCTEpHOPEH
aHaM3). ATNPHOPHUAT aHAIN3 € M3BBPIICH OT 26 eKCHepTH (CTYAeHTU-ObIemN yYUTeTH IO
XHMHS), KOUTO W3ITBJIHABAT OUTHTE B IA00OPATOPHU YCIIOBUS — B YIPAKHEHUATA [10 TUCLHUILUINHATA
Mertonuka 1 TEXHHKA Ha y4eOHUS eKCIIEPHMEHT 110 XuMusl. ExcrniepTuTe oLieHABAT KadyecTBaTa Ha
OIIUTHUTE IO TIOKA3aTeNIH, HeOOXOANMH 3a ONpefelssHe Ha TEXHUTE METONMYECKH M TEXHHYECKH
XapakTepucTUkH (Tadm. 1).

Taonuua 1. [Toxasarenu 3a eKcriepTHa OIICHKA Ha OIIUTUTE

IToka3aresin 3a olleHsIBaHEe HA MEeTOANYECKHTE XapAKTEePUCTUKH HA Touku
onuTa
1. SIcrHo opmynupaHa 1en Ha OIHUTA. -11]0 1
2. Jlorndecka Bpb3Ka MEKAY OIUTA U KOHKPETHO Y4€OHO ChIbpKaHHUE. -110 1
3. ToyHo omucaHme Ha HEOOXOAMMHTE 3a OIUTAa PEaKTUBH, CBHIOBE, 1o |1
amaparypu.
4. Ionxoxsmy yka3zaHHMs 3a IIPOBEXIaHe U 32 HAOIIOAEHHE Ha OITUTA. -11]0 1
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5. AHanu3 Ha MOJIYYCHUTE PEe3yNTaTu U (popMynupaHe Ha U3BOIH. -11]0 1

6. Be3aMOKHOCT 32 00CHKIaHe B X0Jla Ha €KCIIEpUMEHTalTHaTa JEeHHOCT Ha
nHbOpMAIUs, CBbP3aHa C MOCICACTBUATA 3a OKOJIHATA CPEla OT 3aCHJIBaHE
Ha TAPHUKOBHS €(EeKT, HAYMHWTE 3a HaMassIBAHC KOHICHTpAIMATA Ha
,,[TADHUKOBUTE” Ta30Be B arMocdepara u ap.

7. Bp3MOKHOCT 3a o0orarsBaHe Ha €KOJOTMYHATa KYJITypa Ha YYCHULIUTC
(Ha cucreMara OT €KOJOTUYHU 3HAHUA U YMCHHA U HEHHOCTHU OTHOLICHUA -1 0 1
KBbM OKOJIHara cpez[a).

8. HpOBOKI/IpaHe Ha II0O3HaBaTCJIHATa AKTUBHOCT M CaMOCTOATCIIHOCT Ha
YUCHUIIUTC (3a MMpOy4YBaHE Ha JOM'BJIHUTCIHU JIUTCPATYpHU U3TOYHUIIU, 3a -1 0 1
U3IIBJIHEHUE HA IPYTH OIUTU I10 TEMATa U Z[p)

IToka3zaTenu 3a oleHsIBAHEe HA TEXHUYECKHUTE XapaKTepUCTUKHU Ha OIMUTA

9. be3omacHOCT Ha OIHTA. -110 1
10. BugumocT Ha IBACHUSTA U IPOLECUTE, KOUTO POTHYAT. -1]10 |1
11. Hob6pe mogdpaHo KOMUIESCTBEHO CHOTHOIIICHHUE Ha BEIIECTBATA. -110 1
12. Tlogxozsiia KOHLIEHTpaLKs Ha BELECTBaTa. -110 1
13. Tlogxoasiu ycioBus, MPU KOUTO C€ MPOBEXKa OMUTA. -110 1
14. IocTBIHOCT Ha U3MOI3BAHUTE BELIECTBA U MaTepHalu. -110 |1
15. HecnioxxHa onuTHA ITOCTaHOBKA. -110 1

W3znon3Ba ce oneHbYHA CKaja, B KOsATO: +1 O3HauaBa, 4e OMUTHT OTrOBAaps HAa CHOTBETHUS
mokaszaren; 0 — eKCHepThT He MOXKe Ja TNPEleHH KaTeTOpPUYHO Jajiil ONMUTHT OTroBaps Ha
MoKasarens; —1 — OUTHT He OTroBaps Ha MoKa3aTelis.

Onuty ¢ onenka oA 10 TOYkM ¥ HEOTTOBAPSAIIY HA IBPBUTE JECET MOKA3aTed UMAT JIOIIO
KauecTBO M HE MOTaT Jla ce U3IOJI3BaT 3a eKCIIepUMEHTAJIHA JICHHOCT B Mpolieca Ha 00yUYeHHUe 110
xumust. Onira ¢ 10 umu 11 ToukH, KOUTO 33IBJIKUTEITHO OTTOBAPAT Ha IBPBUTE JIECET NTOKA3aTelHy,
“Mar JoOpo KauecTBO M MOTAaT Ja ce M3IOJI3BaT 3a OHAIIeAsBaHE Ha yueOHus mpouec. OnuTH,
onieHeHH ¢ Mexay 12 u 13 Touku, ca ¢ MHOTO TOOPO KauecTBO, a Te3H ¢ 14 1 15 TOUKH — ¢ OTIIMYHO
KadecTBO.

OT npeIoKEeHNTE 32 OLIEHKA OIHUTH ca MoJAOpaHu CaMo Te3U, KOMTO ca ¢ MHOTO JI0Opo U ¢
OTINYHO KauecTBO. OCTaHAJINTE OMUTH ca MPepaboTeHN WU ca SIMMUHHUPAHH.

EdexrtuBHocTTa Ha pa3paboTeHHTE EKCIEpUMEHTH 3a IOBMIIABAaHE HAa EKOJIOTMYHATa
MTOJITOTOBKA Ha YYCHMIIUTE € JOKa3aHa 4pe3 MeNaroruuyeckd eKCIIepHMeHT. 3a M3MepBaHe H
OLICHSBaHE Ha MOCTIKEHUATA HA YICHHUIIUTE € CHh3IaACH AUAAKTUIeCKH TecT. [TocmenHusT, KakTo
U CTaTHCTHYECKOTO M3CJIeIBAHE M MHTEPIIPETAIUATAa Ha Pe3yITaTHTE OT allOCTEPHOPHUS aHAIIN3
e ObJaT MpeICTaBeH! B CIIE/IBAIIA My OIMKaIIHS.

3akiai04yeHue

B 3akiiouenne TpsOBa da oTOeexKHMM, Ye MOAOPAHUTE M Pa3padoTeHH BapHAHTH
HAa ONMUTHHU MOCTAHOBKH He M3YepnBaT LsAJIaTa raMa OT Bb3MOXKHOCTH 32 OHaIleJAsiBaHe
Ha mpoueca Ha o0ydyeHue mo xumus. Heodxonmmo e 3a BcekM KOHKpeTeH ciaydvail aa ce
ThPCH HA-ONTHMAJIHUSA BaAPUAHT, KOHWTO He caM0 Pa3BHBa NMO3HABATEIHHUTE HHTEpPeCH Ha
YUYeHULINTE, HO 1 000raTsiBa TAXHATA €KOJOTMYHA KYJATypa.

Ipuioxenue
Onucanue Ha onuTa ,,Bb3aelicTBue Ha BbIiepoaHus Anokcua CO2 BbpXy NapHUKOBHA

117



eexT Ha 3emaATa”

Iles Ha onMTa: 1a Ce CPABHAT TEMIEPaTypuTe Ha Bb3ayxa U Ha CO, npu JOCTHTaHe Ha
JMHAMHYHO TEMIIEpaTypHO paBHOBECHE Ha ra30BETE C OKOJIHATA CPea.

MsicTo Ha onHMTa B Y4eOHOTO ChAbpP:KaHHe O XMMUS: Npu n3ydyaBaHe Ha [VA rpyna Ha
nepuoyHarTa cucrtema B 9. xiac.

Heo0xonuMu BelecTBa U MaTepHAJIN: IIacTMacoBa OyTHiika oT MuHepanHa Boaa (3 1),
TEPMOMETHP, JIaMIIa ¢ abaxxyp U eneKkTpruecka kpymka or 100 W, HaTpueB xuaporeHkapOoHaT
NaHCO, (cona 3a x1110), orer, konba ¢ o6em 500 cm’, Tama, CBbp3aHa ¢ ra300TBOIHA TPHOUYKA.

OnuTHa NOCTaHOBKA:

BapuanT L. [opnara gact Ha cyxa ruiactMacoBa OyTuika oT MuHepanHa Bona (3 1) ce
orps3Ba. Ha HsKOJIKO caHTHMeTpa OT IBHOTO Ha OyTHIIKaTa, Mpe3 HeliHaTa CTeHa ce MPOMYIIBa
TepMomeThp (1udpoB win xuBadeH). Hazx cbia ce mocrass namna ¢ pedaexrop ¢ momgHocT 100
W. Bp3ayxbT B OyTHIIKaTa ce HarpsBa, J0Karo MOKa3aHUsITa Ha TEPMOMETHPa Ce CTa0MIM3UPAT,
T.€. JIOKaTO CUCTeMara JOCTHTHE JUHAMUYHO TeMIIePaTypHO PaBHOBECHE C OKOJIHATA Cpeja.
Otunta ce TeMineparypara Ha Bb3yXa B OyTHIIKaTa.

Cren ToBa 6€3 fa ce pa3MecTBa ONUTHATA MOCTaHOBKa OyTuikara ce 3anbisa ¢ CO,. Toit
ce mouyJaBa, Kato B koj16a ¢ o6em 500 cm? ce mocrassit okoio 10 g HaTpHeB XUIpOreHKapOoHAaT
NaHCO, u 250 cm’ ouet. Kosbara ce 3atBaps ¢ Tana, IIpe3 KOsTO MHHaBa ra300TBOHA
TppOMuKa. HeitHusT kpaii ce nocraps B miiactMacosara OyTuika. M3yaksa ce okosno 10 min, 3a
a CE 3aIbJIHA MakCHUMaHO ¢bAbT ¢ CO, (IpoBepka Che 3amaneHa KIeuka KHOpHT).

Byrunkara ¢ CO, ce Harpssa c jammara, JOKaTo MoKa3aHUATa Ha TEPMOMETHPA Ce
CTaOMIM3HPAT, T.€. JIOKAaTO CUCTeMara JOCTUTHE BTOPO IMHAMUYHO TEMIIEPAaTyPHO PaBHOBECHE C
okosHata cpea. Otuura ce Temneparypara Ha CO, B konbara.

Hao6monenusi 1 pa3chbikIeHUs] BbPXY ONMUTA:

Cren 3anrbiBade Ha cbja ¢ CO2 ce HaOmonaBa Obp30 MOBHIIABAHE HA TEMIIEpaTypara.
Hanpumep, nmpu enHo 0T U3MEpBaHUATA € OTUYETCHA TEMIIEpaTypa Ha Bh3ayxa 42,8°

I'az ° c C,
Bu3nyx 0-400 0,24 7,0
CO, 0-600 0,245 10,8
3abenexKku:

— 'opHara 9acT Ha OyTHJIKaTa MOXe Jla He CE OTPA3Ba, 3a J]a OcTaHe 1o-abaro Bpeme CO, B
Hesl.

— IIpu 3areniBane Ha OyTmikara ¢ CO2 TpsiOBa fa ce BHUMaBa B Hesl Jia He MOMa{He Pa3TBOP
wm nisiHa. ToBa MOXKe Jja ce CIIy4H, ako B Koi0ara ca IoCTaBeH! rojieMH KOJIMYecTBa coJia 3a XJIsio
W/WIA OLIET.

— [Ipn u3rbITHEHNE Ha omUTa He TPsIOBa 1A Ce JAOITyCKa MPSIKO CI'IbHYEBO I'PEEHE U BB3IYIITHO
TEYEHHUE.

— AXTHBHATa 4acT Ha TEPMOMETHPA MOXKE Ja CE 3aCEHYH, 3a Jja HE C€ HarpsBa JUPEKTHO OT
jJamnara.

— 3a momyyasane Ha CO, ca MOAXOAAIIM U APYTH BEMIECTBA - MHaTpueB kapoonar Na,CO,,
nukannes kapoonar K ,CO, umm kanuues kapoonar CaCO,, mpamop, Tebemmp, Ha KOHTO Ce
neiicTBa ¢ pa3nmyan kucenuan (conHa kucenuHa HCl, csapra kucennmaa H2SO4, a3oTHa kucennHa
HNO,, BriHeHa MM THNMOHEHA KHCETTHHA).

Bapuanr II1.

JlBe mactmMacoBu OyTHIJIKHM OT MHHEpaJIHA BOJa C BMECTUMOCT 3 | ce 3ambiBaT ChOTBETHO
¢ BB3ayx u ¢ CO,. B nonmmara vact Ha OyTWJIKMTE CE€ MPOMYIUBAT TEPMOMETPH 33 OTYMTAHE
M3MEHEHHETO Ha TeMIlepaTypuTe Ha razoBere. Hanx Bcsika oT OyTWiIKHMTE ce HOCTaBs JaMIa.
T'a3oBeTe ce HarpsBar 10 MOTy4YaBaHe HA IOCTOSIHHY CTOMHOCTH Ha TOKA3aHUATA HA TEPMOMETPHUTE.
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OTuurar ce v ce cpaBHSABAT TEMIEPATYpHTE Ha Bb3ayxa 1 Ha CO,.

Bapmuanrt II1.

B peannus napHuKoB eexT yuacTBar BojaTa, 0YBara, XKMBUTE OPraHU3MH H JIPYTH, KOUTO
abcopOupar ciapHYEBaTa €HEprusl W M3IbYBAT OOpAaTHO YacT OT Ta3W EHeprus. YJacTHEeTo Ha
KOMITOHEHTHTE Ha OKOJIHAaTa Cpeja B MapHUKOBHS €EeKT MOXe Jla c€ UMUTHPa, KaTo Ce M3I0J3Ba
1BeTHa XapThs. Ts TpsOBa 1a Obje THHKA, C HE3HAYNTEIICH TOIUTMHEH KaraluTeT, 3a Jja N3UCKBa
MaJIKO BpeMe 3a HarpsiBaHe. MaroBara udepHa XapTHs € Hal-NoAXojdlia, HO OT Jpyra cTrpaHa
3eJIeHara XapTus HarogoOsBa mpuposara. XapTusTa TpsoBa na Ob/ie JOCTaThYHO TOIsIMa, TaKa e
Jla 00XBallla ISUI0TO JIBYESHHUE, BIIU3AII0 B CH/A.

JlBa TepMoMeTHpa ce MOCTaBAT Ha eqHakBo pascrosHue (10 cm) ot namma. EnusumsT
TEPMOMETBP CE€ OCTaBs OTKPHUT Ha Bb3AyXa. [Ipyrusr ce mocrass B IUTBTHO 3aTBOpEHA C Tama
enpyBerka. [Ipe3 Tamara e npomyiieH TepMomeTsp. [IpenBapurento B enpyBeTKara € CIoKeHa
TBHKA 3€JIeHa XapTus, KOSATO TPHJIENBAa KbM BBTPEIIHUTE CTEHH Ha elpyBeTKara M ITOKpUBa
TepMoMeTbpa. [lokazaHuATa Ha TEPMOMETPUTE CE€ OTYUTAT M CE CPaBHSIBAT Ipe3 OIpeAeseH
MHTEpBaN OT BpeMe (Harp. 1 min). B Hauanoro Ha onuTa Moka3aHUETO Ha TEPMOMETHPA, OCTaBEH
Ha OTKPHTO, Ce TOoKa4yBa Obp30, a MOKA3aHMETO Ha TEPMOMETHpPA B ENpyBETKara MOYTH HE Ce
npomMenst. ToBa ce 00sicHsBa ¢ (haKTa, Uye 3a HarpsBaHe Ha CTHKJIEHATa eIpyBeTKa € HeOOXOHMO
HIOBEYE BpEMe.

Cren okoo 5 min ce ycTaHOBSIBA 3HaUMMa pas3lidKa B NOKA3aHMATA HA TEPMOMETPHTE - Ha
TEpMOMEThbpa Ha OTKPUTO € oTyeTeHa Temmneparypa 29,6°C, a Ha TepMOMETHpa, 3aCEHYEH OT
3eJIeHaTa XapTus B enpyserkara - 37,8°C.
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COMPARING THE SIZE AND NUMBER OF LEAVES OF SOME
CULTIVARS AND THE ROOTS OF THE APPLE
IN THE ANAMORAVA REGION.
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Abstract
The present paper investigated the number and surface of the leaves of some varieties and
combinations the roots six apple cultivars of these three young varieties have been planted for
the first time in agro-ecological conditions of the region of Anamorava for the past two years.
Researchisincludedaverageleafsurface,inm?forthetree,andtheaveragenumberofleavespertree.
Area with the largest average leaf is reached the combination Jonagold on M 9 (30.15 cm ?) for the
firstyearoftheresearchaswell (31.85 cm?) forthe second year, while the smallest combination of Red
Chief MM 106 (19:26 cm ?) for in the first year, while Gala MM 106 (22:25 cm ?) for the second year.
Terms of the average number of leaves, the highest number in the first year of the research
has achieved combination of Granny Smith on M 9 (492), while the smallest combination D.
Arts clone B on M 9 (381), while for the second year again leads the combination G. Smith
on M 9 with the average number of 530 while the lower leaves Jonagold with 467 leaves.
On average leaf surface per sq./m per body for the first year leads combination Jonagold and
Granny Smith on M 9 (1.15 m), while the small Red Chief MM 104 (0.84 m?) and for the second
year leads Jonagold combination again on M 9 (1.49 m), while the lower Pinova MM 104 (1.16 m?).

Key words: surface of the leaves, number of leaves, leaf surface per m?, cultivar, the
Entry
Apple fruits are very nourishing for the human body and beneficial, so apple is prevalent in
almost all the continents of the world, and according to FAO 2008 a production of 64,255,520
tons per year, and thus ranked third after citrus and banana production.
For an apple so high productivity attributed to the following factors: the ability of apples to
successfully cultivate in different climatic and soil conditions, nutritional values, higher yields

per unit area, successful preservation of fruits, etc.
In Kosovo ancient tradition in the cultivation of trees.
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Foodexperts(nutritionists)prefertoconsumeabout320Gfruitduringtheday,orabout 120kgperyear.
Given the importance of the nutritional and medicinal value of fruit trees, we can say that using
them regularly is one of the conditions for normal development of the human organism.

The purpose of the research

The purpose of the research was to make a comparison between some vegetative parameters
for dense planting apple cultivars, especially for cultivars which are new to our country Pinova,
Red Chief and Gala grafted onto the roots vegetation with low production M 9 and roots,
vegetative medium production MM 106, MM 104, ecological conditions of Anamorava.

As the main purpose was to be explored in ecological conditions of Anamorava KK Gjilan
some vegetative parameters as is the surface of the leaf and number of leaves per tree and pre-
calculated leaf surface in m? / tree.

Fot.1. Orchard where they perform research

Overview of literature

About reports of vegetative and generative growth of some apple cultivars on the roots, M 9,
MM 106 and MM 104 are taking a number of local and international authors, but we will cite
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only a few.

According invents et al. (1993) - cultivar Pinova derived from Germany obtained from Dr.
Fischer from Pillnitz. Cultivar diploid for the first time is described Ctps in 1993 and presents
hybrid between Clive x golden Delishesi. This cultivar % sugar has ranges from 14-15% and 5-7
acidity expressed as Malik acid per liter of juice. These authors also provide data on the origins
golden Delishesi cultivars, Gala, Jonagold, Granny Smith etc.

Gvozdenovic (2007) also provides data on cultivars Jonagold, Golden Delishesi Clone
B, Granny Smith, and Gala. The authors Delishesin specify how the Clone gold prospect is
REINDERS which creates less wire on the surface of the fruit.

GLIHA (1978) - Variety MM 106 states that it is tolerant to drought and
shows consistency in less fertile lands, multiplies easily. Rather preferred cultivar
producing poor and Spur types. Cultivars grafted onto variety MM 106 enter early
supplying fruit, while their fruits ripen about 7 days later than on variety M 9.

According to data author MICHELESI (1980) cit. ZAJMI (1986) - gives the characteristics of the
two roots, with small production and medium production M MM, while variety MM 106 states that it
has an impact on the initial supplying fruit and supplying fruit is greater. Supplying fruit coefficient
of cultivars on the roots is emphasized as productive depending on the thickness of the trunk.

Misic (1978, 1984) states that the roots MM 106 are one of the best apples. Excellent root
system orchard, also in a permanent place, but in countries with strong winds needs support;
does not trigger in the orchard. Sensitive average root neck cancer. Cultivars grafted earlier take
supplying fruit; great fruitful and regular. Good quality fruits and ripe 5 — 7days later than M 9.

STAMPAR et al. (2009) provide data for some cultivar which have been the subject of
our research, so cultivar Gala and Delishesin gold rank in the group with high production
whereas cultivar Pinova in the group with high production up be sensational and Jonagoldin
in the group with production large, while the size of the fruit, small fruit Gala to large,
Jonagold large to very large, golden Delishesin great and Pinova moderately large.

ZAJMI (1986) with its own research four years from 1978 to 1981 has concluded that
cultivar Jonagold on variety MM 106 has reached the surface of leafy on average in the
first year of research 38.7 cm 2, the second year of 38.1 cm 2, in the third year of 39.9 cm 2
and in the fourth year of 39.5 cm 2, or eventually on average for four years 39.05 cm 2.

With its research SALIPUROVIC and DZAMIC (2001) in 4-year orchard cultivar Idared,
Jonagold and Gloucester grafted onto the roots, M 9, M 26 and MM 106, cultivar Jonagold
estimate how much quality and quite sensational. For variety M 9 write that has shallow root
system with weak production while M 26 is somewhat sensational while MM 106 state that is
average production. Cultivar Jonagold average leaf area by roots is at MM 106 (0359 dm 2) for M
26 (0359 dm ?) whereas variety M 9 (0357 dm 2). The authors conclude that production roots, to
an extent no impact on the leaf surface. Variety poor production M 9 authors have found that leaf
area was small. When it comes to larger surface then cultivars showed Jonagoldi (0.37 cm 2), and
Gloucester (0.36 cm 2) and finally Idaredi 0.31 cm 2.

ZAJMI (1997) provides detailed data on the roots of apple used in this research.

Climatic and soil conditions
Climate

Apple orchards culture is characterized by a high adaptability to climatic conditions. So,

Apple can successfully cultivate up to 700 m height above sea level. Kosovo has a moderate
continental climate with a Mediterranean influence what that penetrates through the White Drin
Valley with suitable climatic conditions for the cultivation of apples. Also Region Anamorava
under climate research meets the requirements for successfully growing apples.
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Following are presented monthly and annual average air temperatures for Gjilan region,
multi-year period, which the station is representative for the facility where they are carried out
research.

Tab. 1. Monthly and annual average air temperatures for multi-year period 1951-1980 (ZAJMI
1996).

The
1| m|v| v | vi|vi|vin| x| x| X1|xi1| average annual | 1€ 2Verage
annual temp.
Veg.
1.1 1.7]5.2(10[14.8[18.2] 20 [19.7]15.6] 10.8 | 6.2| 1.2 15.5 10.2

Tab. 1 shows that the average annual temperature is 10.2 °C, and that over 15.5 °C
vegetation, which means that conditions are favorable for the growth and development of trees.

Tab. 2. Monthly and annual average temperature for the year 2008. IHK

The The
I | IO || IV v ol vl v lvin ] x| x| x| x| 2verase | average
annual annual
Veg. temp.
-03{3.0 67| 11.1 [152(193]20.5|214(143|11.3{64 |29 16.96 11.03

On the basis of the data presented in Table no. 2, the average annual air temperature
starts 11.03 °C, and the average temperature during the vegetation starts 16.96 °C

Tab. 3.The average monthly temperature for 2009 annual questionnaire. IHK

The
The average
o lm| v | v | vi|vi|vi| x| x| xo|xio] 2V | annual
annual tem
Veg. P-
090847 11.7 155183207206 |16.4]108| 65|34 | 17.20 10.8

On the basis of the data presented in Table no.3, the average annual air temperature 10.8 °C
begins, and the average temperature during the vegetation starts 17.20 °C

Precipitation

In Kosovo during the year on average for about 744.5 mm rain. Although the amount of
rainfall is not enough they are not well sorted during the year, where the amount of rainfall during
the vegetation is 346.7 mm.

On the other hand during the three summer months (June - July and August) fall a total of 156
mm, which does not meet even 1/3 of the demand of the trees.

The following is the present amount of annual rainfall during the vegetation Gjilan region
for the period in mm.
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Tab. 4. Monthly and annual average rainfall in mm for many years in the region of Gjilan period
(1951-1980), (ZAIJMI 1996).

| fm | v | v | vi|vi|vin| x| x| xi|xy| Amount jAmount
vegetation | annual
40.2(39.3 [38.4 [44.1|70.4|64.9(48.2|43.5(41.7/559]633|53.0| 3128 603

Tab. 4.seen that the amount of rainfall during the vegetation was 312.8 mm and 603 mm
annual amount.

Tab. 5. Monthly and annual average rainfall in mm for 2008. IHK

Ul | m | v v v v |vin| x| x| x| x| Amount | Amount
vegetation | annual
13.5(21.7|88.8[25.2(46.5|66.8 | 64.1 | 53 [50.4/23.5(|59.7|94.8 | 306 558.3

Tab. 5.seen that the amount of rainfall during the vegetation was 306 mm and 558.3 mm
annual amount.

Tab. 6. Monthly and annual average rainfall in mm for 2009. IHK

1 I o 1v |{v | Vvl |[VII|VIIIl| IX | X | XI | XII Amoupt Amount
vegetation | annual
60.7 [ 31.1 37.3| 37.3 |49.3|101.7|30.9| 79.0 | 23.5|85.6| 102 | 90.5 321.7 576

Tab. 6.seen that the amount of rainfall during the vegetation was 321.7 mm and 576 mm
annual amount.

Property

Earth represents an environment in which the tree is reinforced and receives water-soluble
mineral substances. Land where the research is alluvial type with deep physiological profile.

Data from mechanical and chemical composition of soil are presented in tab. 9 and 10.

Tab. 7. Mechanical composition of the soil.

Mechanical composition fractions
Depth 0.002- . o
CM 2-0.2 0.2-0.02 0.0002 0.0002 Argil | Sand %
0-20cm 12 33 28 27 45 55 1.9
20-40cm 10.5 37.5 26 26 48 52 1.5
60-80cm 19 32.5 21.5 27 51.5 48.5 1.2
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Tab. 8.Chemical properties of soil.

Mat.fiz.
pH Komp-Adsorp. .
t
Depth CaCO Y1 n/ Ve [H% active
m 3 Ekv
HO |5.48 T S T-S PO, |K,O0
0-10 0 6.3 4.5 12.30 | 7.99 |11.63| 19.62 | 59.3 | 49 | 1.0 |1.65
20-40 0 5.45 4 1245 | 11.96 | 3.75 | 15.69 | 23.7 | 1.6 | 1.0 |1.95
60-80 0 570 | 4.82 | 1290 | 8328 | 5.09 | 13.47 | 37.7 | - - -

In the whole area before building orchard apple is performed fertilization with fertilizers
melorativ appropriate amount as those rows both phosphorus and potassium.
Place, the material and methods of work

Place
Orchard where conducted research has been at the age of 3 years, while the facility located

at 450 m above sea level. Orchard area of 1ha with slope of 1-2%. Our research is conducted in

private property of Mr. Esat Kamberi Skifteraj village KK Gjilan (Region Anamorava).

Photo 2. Orchard where the research is conducted.
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Material

The research included the 6 cultivars: Mondial Gala and Redchif grafted onto variety
medium production MM 106, and Pinova is grafted onto variety MM 104, while gold
Delishesi cultivars (Clone B), Jonagold, Granny Smith are grafted in variety poor production
M 9. First and last order is planted with cultivar Idared or orchard is surrounded on the entire
surface with this cultivar which is not involved in the research. During research in orchards
is applied agro common mown grass between rows while crabgrass in terms of the order
is fighting with the help of herbicides. Were made during the summer tree irrigation, with
irrigation “point-point”. Were placed concrete poles with three wire thread. Orchard was
treated according to the calendar regularly for protection against infectious diseases and pests.
Planting distance cultivars grafted onto variety MM 106 and MM 104 is 3.7 x 1.6 m and cultivars
grafted onto the roots with poor production (M 9) distance is 3.7 x 1.3 m.

Working Methods

Randomly for each cultivar, the experiment is set in four replication. A parcel has been
composed of four bodies, namely 16 troops’ cultivars, which mean that in general received 96
bodies for all cultivars.

Two-year research was carried out during 2008 and 2009.

* Leaf area was determined by measuring 50 randomly selected leaves for each parcel with the
help of mill metric paper. Values are expressed in cm 2/ foliage. Measurements were carried out
on 20.08.2008 and 08.07.2009

Fig. 3. 1a. Leaf, 1b. Leaf drawing mill metric paper

e The number of leaves on a body in a parcel is determined by counting
all the leaves. Measurements were carried out on 16.08.2008 and 14.06.2009.
* The average weight of the leaves was determined with electronic scales measuring 100 leaves a
parcel. Values are expressed in g .. Measurements were carried out on 18.08.2008 and 04.07.2009.

Results and Discussion

Leaf area for 2008

Data on the leaf surface are shown in Chart 1.
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for 2008

On the basis of analysis of variance were found high significant differences between
some combinations. Cultivar with the largest surface is Jonagold on M 9 30.14 value
cm 2, while the smallest value is the cultivar Red Chief on MM 106 (19:26 cm ?2).
Our results for the combination Jonagold on M 9 do not match the results of the author Zajmi 1986
and this can be explained to some extent that the author Zajmi roots per cultivar Jonagold had
variety with average production MM 106, while our data for leaf surface Jonagold combination M
9 partially agree with the authors Salipurovi¢ & Dzamic¢.

Following are the data on the leaf surface for 2009.
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for 2009

On the basis of analysis of variance found significant differences between some combinations.
Cultivar with the largest surface is Jonagold on M 9 31.85 value cm 2, while the smallest value is
the cultivar Gala on MM 106 (22:25 cm 2).

Tab.9. Leaf surface in m? / body for 2008

Jonagold |G. Smith. |D. arte Gala Red Chief .

Types Pinova MM 104
M9 M9 M9 MM 106 |MM 104

Area

Of leaf in m?| 1.15 1.15 1.02 1.03 0.84 1.02

tree

Combination with larger surface area for body expressed in m? is Jonagold and Granny Smith
on M 9 (1.15 m), while the combination with significantly lower surface is the combination of Red
Chief on MM 104 (0.84 m?).

Tab.10. Leaf surface in m? / body for 2009

Types Jonagold | G. Smith | D.arte | Gala Red Chief | Pinova MM
M9 M9 M9 MM 106 | MM 104 104

Area

Of leaf in m? | 1.49 1.44 1.33 1.18 1.24 1.16

tree

In 2009, the combination with the largest surface is Jonagold on M 9 (1.49 m),
while the lower Pinova on MM 104 (1.16 m?). The values of the combination of Red
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Chief on MM 104 (1.24 m?) of 2009 is much higher than the value in 2008 (0.84 m?).

The number and average weight of the leaves
Figures on the number and average weight of leaves are shown in the following table.

Tab. 11. Number of leaves for 2008
Types

Granny | Delishesi | Gala | R e d | Pinova
Smith artt KlonB [ MM |[Chief| M M
M9 MO 106 | MM 104 | 104

Parameters for 2008 Jonagold
M9

The number of leaves

on the body 383 492 381 434 | 438 369

Tab. 11.seen that the number of leaves to the body in 2008, is the biggest cultivar Granny Smith
on M 9 (492 leaves) while most little cultivar Delishesi of Golden Clone B on M 9 (381 leaves).

Tab. 12. Leaf number and average weight of 100 g leaves. for 2009

Types
Delishesi | Gala R ed Pinova
Parameters for 2008 | Jonagold | Granny Smith - Chief
MO MO art¢ KlonB | M M M M M M
Mo 106 104 104
The number of feaves | 7, 530 471 522 | 497 | 470
on the body

In tab. 12. values are presented for 2009, so the largest number of leaves for the body has
reached combination of Granny Smith on M 9 (530 leaves) and smaller numbers reached Jonagold
combination on M 9 (467 leaves / body).

CONCLUSIONS

Based on our research two years in agro ecological conditions of the region of
Anamorava carried out in the orchard in the village Skifteraj with an area of 1 ha planted in
2006 where a total of 7 cultivars planted, while investigations are carried out to six cultivars:
Jonagold, Granny Smith, Delishesi Golden Clone B on variety M 9, Gala, Red Chief on MM
106, and Pinova on variety MM 104 aged 3 and 4 can be drawn the following conclusions:
* Both the roots of the cultivars during the research were noted their inherent properties.
* As the roots with production weaker average shown M 9, while production larger roots, MM 106.

This research carried out with very young cultivars as Pinova, Gala and Red Chief will serve
as new scientific knowledge and will find practical use in determining the list of cultivars when
downs of new orchards.
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Abstract

The aim of the research is the identification of caw milk ingredients depending on the altitude
of the region of Mitrovica. The ingredients which are researched are: fat, proteins, lactose, non
fatty dry matters (minerals, vitamins), acidity, density and specific gravity. Samples for the
research of the ingredients of the milk were taken on different altitudes, the first sample was taken
in the altitude of 400 m, while the second sample was taken in the altitude of 1000 m. The milk
has been analyzed in temperatures of 5-10 °C and for the devices used for the analyze of sample
are Ekomilk and Lactoskan. During the sample analyze it is observed that: with the increase of
the altitude there is a increase of ingredients of the milk, and in this relation the environment
temperature and the food have a decisive role.On the altitude of 400m the caw milk has 3.3 %
fat, 3 % proteins and 8.5 % non fatty dry matters, while in the milk samples taken at the altitude
of 1000m, the milk has 4.2 % fat, 3.1 % proteins and 10.08 % non fatty dry matters. The milk at
the altitude of 1000 m has 1.1% more fat and 1.58 % more non fatty dry matters than the milk
analyzed at the altitude of 400 m.

Keywords: Caw milk, Sample, Altitude, Ingredients
Introduction

Since ancient time people have used the caw milk and sheep milk and goat milk, but
considered from its productivity, quantity and economic factors, caw milk is the first in this group.
In our country in the last 10 years there has been a continuous progress in raising the number
of dairy cows, as well as in creating modern environments for their placement. One of the most
important factors on improving the quality of cow milk is the food and the environment where
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they pasture. Usually in Kosovo the majority of dairy cow farms are built in suburbs of the
cities, while a large number of them are in mountains, in a higher altitude. But recently there is
an increase of built farms in mountains. In our research we have seen that in higher altitudes the
conditions for growing dairy cows are better and the quality of the milk is higher.

The method and working material

The differences in the milk ingredients are impacted by some factors like: the dairy cow race
30-40%, food, altitude (temperature, air etc) as well as factors relative to cows’ health. The optimal
temperature for qualitative milk production is 14-18 °C, variations in temperatures’ impact in the
reduction of milk quantity. Analyzed samples were carried out on 4-7 °C. During the research
there were used two devices for measuring the level of milk ingredients.:

a) Ekomilk Device and,
b) Lactoscan Device.

a) Ekomilk Device is a precise and modern device which measures 10 milk parameters
within 5 minutes. Before any use of the device, it is cleaned with distilled water. For analyzing
of the samples the device uses two plastic flasks, in which 20 ml milk are placed, then the milk is
analyzed and the device automatically analyzed milks.

Afterwards the device is cleaned again with distilled water. The parameters measured with
the Ekomilk Device are: fat, temperature, proteins, freezing point, lactose, conductivity, pH and
added water. In Figure 1 it is shown the Ekomilk Device.

b) Lactoscan Device is widely used to analyze fresh milk due to its accuracy and speed
through which the device work. The device makes possible the measurements of 7 milk parameters.
Lactoskan Device is cleaned with NaOH, HCL and distilled water before it is being used. For
sample analyze Lactosan uses a 20ml flask and after the milk is placed in the flask, the device
within 5-6 minutes analyzes and shows automatically milks parameters. After the deivce is used,
it is cleaned with NaOH, HCL and distilled water. Lactoskan Device defines these parameters: fat,
temperature, SNF, proteins, lactose, density and added water. In Figure 2 it is shown the Lactoskan
Device.

Figure 1. Ekomilk Device. Figure 2. Lactoscan Device.
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Results of the physics - chemical analysis of milk
The physics-chemical results of the milk were provided by combining both two devices
Ekomilk and Lactoscan. During the research there were analyzed 32 samples in three months,
with a sampling sequence every 5 days. The results of the fresh milk composition in 400 m and
1000 m latitude are shown in table 1, 2 and 3.

Table 1. Cow milk composition in first month.

Ingredients Unit Milk in 400 m altitude Mi.l k in 1000 m
altitude
Fat % 3.3 4.2
Proteins % 3 3.1
pH 6.85 6.45
Lactose % 4.76 3.75
Nonfat dry substances % 8.5 10.08
Density g/cm? 25.64 27.40
Conductivity mS 4.24 4.90
Temperature °C 10 9
Freezing point °C -0.59 -0.51
Table 2. Cow milk composition in second month.
Ingredients Unit | Milk in 400 m altitude | VUK in 1000 m
altitude
Fat % 3.6 4.3
Proteins % 33 34
pH 6.45 6.85
Lactose % 4.50 4.35
Nonfat dry substances % 8.62 9.48
Density g/cm? 26.64 28.43
Conductivity mS 4.44 4.70
Temperature °C 9 8
Freezing point °C -0.55 -0.54
Table 3. Cow milk composition in third month..
Ingredients Unit | Milkin 400 m altitude | M in 1000 m
altitude
Fat % 3.5 4.4
Proteins % 3.7 35
pH 6.85 6.72
Lactose % 4.45 4.05
Nonfat dry substances % 8.6 9.34
Density g/cm? 27.67 28.49
Conductivity mS 4.39 4.88
Temperature °C 8.2 8.7
Freezing point °C -0.52 -0.54
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Discussion about results

The milk in a 1000 m altitude has 1.1% more fat and 1.58% non fat dry substances compared
to the milk analyzed in 400m altitude. While the milk analyzed in 400 m altitude has 1% more
lactose compared with the milk analyzed in 1000 m altitude, table number 1. The milk in 1000 m
altitude has 0.7% fat and 0.86% non fat dry substances, compared to the milk analyzed in 400 m
altitude, table number 2. Milk in 1000 m altitude has 0.9 % fat and 074 % non fat dry substances
compared to the milk analyzed in 400 m altitude. While the milk analyzed in 400 m altitude has
0.40% more lactose compared to the milk analyzed in 1000 m altitude, table number 3.

Conclusions

In the end of this research we came to these conclusions:

- In the majority of dairy cow farms there is no application of necessary hygiene.

- A very small number of dairy cows are kept in mountain areas.

- In mountain areas the physical-chemical parameters are higher than in suburban areas or
small towns.

Recommendations

Considering the results of the research we recommend:

- Cow farms to be built in mountain areas.

- The animal food to have the right ingredients in order to have a higher fat quantity and
higher quantity of proteins.

- Every farm to have the closed system for milking and the milk to be kept in lacto fridge
with refrigeration.
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INTRODUCTION

Milk is a specific product of mammary glands that is produced by mammals after calving, that
serving for the nourishment of their young (Z.Ndoja). Milk contains all essential substances such
as: water, fats, carbohydrates, proteins, minerals and vitamins. From this specific composition,
indicates that milk has high nutritional value and therefore it is individualized as basic food in
human life (R.Troja).

Milk is opaque white color liquid with nice light taste and characteristic aroma.

Microorganisms occurring in our environment find inmilk ideal substrate for their development,
because that fulfills nutritional requirements of many microbial species (S.Cvejanovic, M.Caric,
S.Milanovic, R.Radovanovic). Level of contamination of this product from the milking process
to the consumer, grows up and is proportional to the storage time and the temperature of the
environment which is stored.

Fresh milk from a healthy cow is practically free from bacteria, but immediately after milking
they can fall in milk from the surrounding environment (N.Striceviq). Therefore when it emerges
from the breast milk temperature is 38°C, exists all conditions that this micro flora multiply
within a short time. That’s why it is recommended immediate cooling of milk after milking at a
temperature of 4-10°C (A. Myftiu).

Customer demands to have food product of high and safe quality are growing. Today aims is
that unprepared food products undergo the technological process, before it is used for consumption
in order to increase the quality and safety of food product for consumption. Processes such as
pasteurization, sterilization is very common today because they increase food product safety.

MATERIALS AND METHODS

Our study is set in the factory “Vita “. Their production capacity goes up to 150 000
liters (daily). For milk testing is used raw material which has not been subject to technological
processing. Tests that we decided to include in the study are able to determine the chemical-
biological qualities of milk that will stand out in the market.

Methods used for determining the freshness, fat, acidity, density and total count are standard
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methods, and to determination the protein we used EKOMILK (by which are determined almost
all biochemical parameters and in particular the determination of proteins which do not have the
opportunity to define with standard method).

All samples were initially tested for their organoleptic quality and also for the situation of
freshness. This would allow for a rapid selection of poor milk quality at the point of collection.
Freshness test principle is supported by the loss of proteins stability in milk when the level of
acidity is increased. This fact can be evident when we add alcohol in milk.

Testing features of quantitative indicators (such as fat and milk proteins) as well as qualitative
indicators (such as acidity and specific weight of milk) were strictly conducted and observed in
every step of the test, after the results of these tests are related acknowledging the price of milk
(ILAC Manual No.4).

In term of bacterial milk control we took into account the fact that samples for analysis
should in advance to be diluted so we have the possibility to count with naked eye microbial
colonies formed in the ground feeder.

For dilution of samples we used physiological water or buffer solution in dilutions 10!, 102,
1073, etc. Bacteriological test results were taken after 18-24hours (K.Sini, B.Bijo).

Results obtained on a series plate nlanted with vir.igm dilatation. Counting of colonies
developed on the planted plates is calcjpr =

[(1xn,) + (0,120, ) xd

e Y C= number of all counted colonies

e n = the number of plates used in the thinning of the first counting
e n, = the number of plates used in the second thinning

e d=dilution factor of the concentrated dilution.

RESULTS AND DISCUSSION

Results of chemical analysis

As we introduced at the beginning of this paper all laboratory work is carried out in the
factory “Vita”, in its respective laboratory for measuring organoleptic indicators, quantitative,
qualitative and microbiological fresh milk.

Table. 1 we have grouped the results that have to deal with values of measurement of
quantitative and qualitative characteristics of the milk. Now we explain that every sample was
evaluated through three parallel measurements and from these measurements is extracted an
average score.

Table. 1 - Results of qualitative and quantitative indicators:

% fat 39 3.9 39
% protein 3.0 2.98 3.0
Density 1.030 1.030 1.030
pH value 6.64 6.63 6.63
Acidity °SH 6.4 6.4 6.4

From simple analysis of all results of Table No. 1, we can say that testing samples of raw milk
represent us in all cases the values which correspond to the state standard for cow milk.

If we want to analyze one by one, all indicators, we could comment only minimum value
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of fresh milk protein concentration, which apparently relates the way of feeding the cows. It is
known that during the spring, summer and autumn cows feed with moistening, which reduces the
level of protein concentration, but although keep this value within standard.

Results of microbiological analyses

Milk because of its chemical composition represents a very good cultural ground for growth
of microorganism. Development in this environment causes a series of chemical modifications
that give us motive to alterative processes that cause valuable changes and that lead us to the
preparation of food products, as it is in case of fermented milk and cheese.

Milk which destination is human consumption should have following microbiological
parameters (EU Directive 92/46):

e Content of total microflora 100.000/ml (this value is calculated as geometric average for
two months period with at least 2 test per month)

Based on EU Directive quoted above we could say that situation in Kosovo is still far away
from these indicators, which forces us to accept milk with microbiological indicators far from EU
reality.

Table 2 — Test results in total micro fresh milk.

First measurement | Second measurement | The third measurement

Total count | 550 000 530 000 520 000

Thermal operating treatment provides not only the destruction of all vegetative forms of
microbes but also spore forms.

CONCLUSIONS

e Milk that come for processing in the factory “Vita” meets satisfactory level quantitative
and qualitative indicators of characteristics defined in Kosovo state standard.

e Milk as a raw material has high total microbial load indicator, which is reflected in table.
2. This high microbial load is indicative of a low level of hygienic milk handling until it arrives at
the factory. On the other hand this charge carries with it the potential risk that the milk may also
have pathogenic bacteria that pose a danger to the health of consumer.

e UHT thermal treatment guarantees total destruction of micro flora which is present in
raw milk.

e Respect to correct technology is a guarantee for the product and for customer.

e Factory respects and performs regularly standardized tests, and that increase its own
reputation in dairy market in Kosovo and widely.
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Abstract

The further development of biotechnologies necessitates the application of reliable
methods for data processing to improve the research efficiency and the bioprocess control and
management. This work is focused on electron micrograph processing as applied to the study of
bionanomaterials. The latter were obtained from the metabolic activity of iron oxidizing bacteria
from the Sphaerotilus-Leptothrix group cultivated under laboratory conditions. The identification
of the isolates gathered from natural sources was performed by classical and molecular taxonomy
methods. Raman analysis was used to determine the bio products’ chemical composition; SEM
and microscopic image analysis were employed to study and characterize the shape and size of
the different bacterial product formations and the bacteria themselves. The formations had tubular
shape and characteristics typical for the Leptothrix genus. The image analysis method applied
allowed us to optimize the genus Lepfothrix bacteria cultivation and the biogenic production of

iron hydroxides.

Introduction

The need of reliable information on the structural characteristics (e.g. mean size, size
distribution, shape etc) of nanosized materials naturally leads one to using electron-micrograph
image analysis, which has been proven to be a very successful method in this respect. TEM or
SEM micrograph processing (image analysis) allows one to study the structure of different kinds of
nanomaterials (powders, thin films, composites, carbon nanotubes etc.). The electron micrograph
image analysis is a universal method giving one the opportunity to analyze all types (hard and
soft) of solid-state materials. The SEM micrograph technique has been applied successfully to the
observation of biological samples [1].

The iron oxidizing bacteria from the Sphaerotilus-Leptothrix group are of great interest
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because during their growth they produce extracellular formations consisting of Fe-oxides and
hydroxides. In a natural environment, the process takes place in free-flowing water streams at an
altitude over 1000 meters above sees level. The microbial biomass in such habitats is abundant;
however, cultivating these bacteria under laboratory conditions does not usually result in forming
large quantities of iron oxides/hydroxides; this still constitutes a major research problem.

The formations produced differ in size and diameter. Studying the formations is very important
because their shape depends on the bacteria type. It is known that Leptothrix ochracea yield hollow
microtubes (sheaths), while Gallionella ferruginea produce twisted stalks, and, sometimes, perfect
spheres [2]. Therefore, describing the morphology of the formations observed could help one in
finding the best cultivating conditions for each specific type of bacteria. Moreover, knowledge of
the formations’ size provides valuable information needed in view of the products application.
One possible, and a very attractive, application is fabrication of thin film consisting of ordered
spherical Fe-oxides formations injected with a magnetic material. Such “natural” films can be
used as recording media, industrial catalysts, adsorbents, and pigments [3], or after a suitable heat
treatment, for producing magnetite nanocomposites [4].

Aim

The main purpose of this work was to analyze the structural characteristics of the products of
iron-oxidizing bacteria pure cultures by using SEM micrograph image analysis, namely, determine
the size of the formations produced and obtain their size distribution. Furthermore, we used Raman
spectroscopy to obtain information on the type of iron content in the biogenic oxides produced.

Materials and methods

Bearing in mind the specific environmental requirements of the target group of microorganisms,
a habitat located in the Vitosha Mountain was chosen as the main area of sampling (Fig. 1).
The altitude of the location is 1783 m with coordinates 42°35°15”N/23°14°55”E. The average
temperatures measured at this altitude are relatively low (average monthly temperature in January
is -4°C, in June, +13°C). The region is characterized by a large number of small water sources. To
mimic the natural conditions for iron bacteria cultivation, we used three nutrients media (described
in Table 1), and two types of cultivation vessels as described below (Fig. 2). The specific shape of
the selected tubes provides high volume and surface for aeration of the culture medium in order
to allow the optimal conditions for bacterial growth. The pH was maintained at about 7. The
cultivation was carried out at 16 °C under static conditions.

(Fig. 2) Cultivation vessels:
Roux Flasks Fehrenbach Flasks

The pure cultures were obtained from enriched samples on an isolation medium (IM)
following a standard procedure. The taxonomic status of the pure cultures was determined by the
methods of the classical taxonomy according to Bergey’s identification key (Bergey’s Manual of
Determinative Bacteriology, 8-th ed., 1989) on the basis of the morphological, physiological and
biochemical characteristics. For the confirmation of the status of the isolates to genus Leptothrix,
a molecular taxonomy method (PCR detection assay) was used. The bacterial cells were harvested
by centrifugation (4 500 rpm/10 min), the cell pellet was washed with PBS and subjected to DNA
isolation with Prep Mini Spin Kit (GE Healthcare).
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The published sequence of the mofA4 gene (GenBank Ne Z25774.3) was chosen as a specific
target for PCR detection of Leptothrix spp. The specific primers were constructed with Primer-
Blast Software. F1 thrix e 5’-TGT-TCG-AGC-CGG-TGT-TCG-GC-3’, and R1 _thrix 5’-GAA-
TCG-ATC-GCG-ACC-GGC-GT-3’. The PCR mixture contained 1 uM of each primer (Sense and
Antisense), 0,2 mM dNTPs, Taq buffer 1x (Invitrogen), 1,5 mM MgCl2, 2,5 U Taq polymerase
and 5 pl (10-100 ng) total DNA (Ready-To-Go PCR kit (GE Healthcare). The PCR program
consisted of an initial denaturating step lasting 95°C/5min, followed by 35 cycles (95°C/1min;
54°C/1min; 72°C/1min) and a final extension step at 72°C for 5 min. All reactions were carried out
on an Eppendorf Thermocycler (Eppendorf).

The cultures cultivated on different media were investigated by SEM using a scanning
electron-microscope JEOL JSN-5510, JEOL, Japan; magnification x10 000.

The statistical analysis of the objects observed on the microphotographs was performed by a
program for image analysis.

Table 1. Content of the media used.

Sample Cultqre Contents
media
| “Fedorov” (NH,),S0,-1,5g¢;MgSO,.7H,0 - 0,05g; KCI - 0,05g; Ca(NO,),- 0,03g;

dH,O - 1000 ml; Fe-source: Fe-grit, Fe-sulfate; pH 7,0

Na-lactate - 40,0 mg; Yeast extract - 1,0 g; Vitamin C - 0,1 g;
2 “Adler” MgSO,.7H,0 - 0,2 g; K. HPO, - 0,01 g; FeNH,SO, - 0,01 g; dH,O
-1000 ml; pH 7,0

Glucose - 0,150 g; (NH,),SO,- 0,5 g; Ca(NO,), - 0,01 g; KHPO, -
“Isolation | 0,05 g; MgSO,.7H,O - 0,05 g; KCI - 0,5 g; Vitamin B12 - 0,00001g;

media” Thiamin - 0.0004g; dH,O - 1000 ml; Fe-source: Fe-grit, Fe-sulfate;
pH 7,0

We used Raman spectroscopy to identify the different iron bioproducts; this technique allows
one to characterize many types of samples without any specific preliminary preparation [5]. Glass
slides with different biofilms depending on the media used were prepared from FeOB by three
drop-wise depositions of biomass. Each layer was dried at room temperature.

Thus prepared, the samples were examined by Raman spectroscopy using a LabRAM HR
Visible single spectrometer equipped by a microscope and a Peltier-cooled CCD detector. The
633-nm He-Ne laser-line was used for excitation. The power was adjusted using a set of neutral
filters and was kept low (> 0,1 mW); the laser beam was focused on the surface by a x20 long-
working-distance objective. The spectral slit width was 1 cm. The acquisition time ranged
between 3 and 300 s (three accumulations for each scan) for all optical excitation intensities. The
Raman measurements were performed at room temperature and atmospheric pressure.

Results and Discussion

After identification by the classical taxonomic scheme of Bergey Manual of Determinative
Bacteria, it was found that the isolated pure cultures belonged to genus Leptothrix. This finding
was confirmed by the molecular method used. All nine strains tested were positive for product
size 781 bp corresponding to the expected one (Figure 3). The results obtained confirmed that the
selected primers were sufficiently informative for detecting bacteria of this genus. In addition, this
type of PCR allows proving the bacteria of the genus in complex samples.
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Figure 3. Amplification profile of mof4 — PCR.

Micrographs of the samples are shown in Figures 4a-c. As it is seen from the SEM analysis
in Figures 4a-c, the objects have a tubular shape and are thus characterized by two dimensions — a
diameter and a length. We evaluated the distributions of both dimensions. Figures 4a-c present
the the tubular objects investigated; the respective distributions (diameters, lengths) are shown in

Figures Sa-c.
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Figure 4b. SEM of sample 2

Figure 5b. Size distributions for sample 2
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In what concerns the studies reported here, Raman spectroscopy is a useful tool as it
determines the phase composition and provides clear and unambiguous information about the
state of the iron in the material obtained. Thus, the Raman measurements revealed that the iron
(IIT) (oxy) hydroxide is the basic phase found in the biogenic materials. Figure 6 presents the
Raman spectra alongside optical microscope photographs of the places where the laser beam was
focused (at x =0 and y = 0).

Figure 6. Raman spectra and optical microscope photographs of bacteria-derived biogenic
material

Feodorov
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Raman shift (cm™)

Figure 6a. Raman spectra of sample 1: a) Fedorov’s medium - (a) goethite (a-FeO(OH));
(b) lenidocrocite (v-FeO(OH)); (c) magnetite (Fe O)

k3 Adler (Fehrenbach)
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Figure 6b. Raman spectra of sample 2: b) Adler’s medium (Fehrenbach) - a) and (b)
lepidocrocite (y-FeO(OH)); (¢) and (d) magnetite (Fe,O))
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Isolation medium (Fehrenbach)

Intensity (a.u.)

Raman shift (cm™)

Figure 6¢c. Raman spectra of sample 3: ¢) Isolation medium (Fehrenbach) - (a) u (b)
lepidocrocite (y-FeO(OH)).

Conclusions

The results obtained show that the variation of the substrate content and concentrations of
the different components leads to a variation of the size and diameter of the cultures grown.
The type of iron-bearing compounds produced is also dependent on the content of the culture
medium. Raman spectroscopy revealed that the major compounds found in the samples were the
two iron oxyhydroxides (goethite and lepidocrocite), with the unexpected presence of magnetite
in the samples from Fedorov and Adler’s medium. Further investigations are needed to clarify the
connection between these variations, the medium components and the hydroxides formed.
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Abstract

In recent years there is increased interest about foods which contain components that have
bioactivity. Milk and dairy products have long traditions in human nutrition.

Milk composition is rather than complex. Its constituents have been for many years on the
priority list of research, with their positive and negative effects on human health. Milk alone is
much more than the sum of its nutrients. It is composed of various substances with bioactive
properties and therefore milk was given an epithet of functional food.

The most variable component of milk is milk fat. It is one of the components which determine
milk nutritive quality and technological performance of milk. Milk fat contains a number of
components which are metabolically active such as: sphingolipids, conjugated linoleic acid
(CLA), butyric acid, other fatty acids, vitamins A and D. A variety of health benefits have been
associated with these compounds.

Key words: milk fat, conjugated linoleic acid (CLA), health benefits

Introduction

The changes in the alimentary patterns in the last years are the reasons for many human
diseases. In recent years there is increased interest about foods which contain components that
have bioactivity. Milk and dairy products have long traditions in human nutrition.

Milk composition is rather than complex. Its constituents have been for many years on the
priority list of research, with their positive and negative effects on human health. Milk alone is
much more than the sum of its nutrients. It is composed of various substances with bioactive
properties and therefore milk was given an epithet of functional food.

Composition of milk fat

The most variable component of milk is milk fat. It is one of the components which determine
milk nutritive quality and technological performance of milk. Milk fat has influence on smell and
aroma of milk, and on consistence and texture of dairy products. Despite of other milk components
milk fat has highest energetic value (9 kcal/g or 37 kJ/g).
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Bovine milk contains about 3.5 to 5% total lipid, existing as emulsified globules 2 to 4 pm in
diameter and coated with a membrane derived from the secreting cell (Jensen et al., 1991).

About 98% or more of the lipid is triacylglycerol, which is found in the globule. Phospholipids
are about 5 to 1% of total lipids, and sterols are 2 to 5%. These are mostly located in the globule
membrane. Cholesterol is the major sterol at 10 to 20 mg/dL (Jensen et al., 1991).

It is composed of triacylglycerides, diacylglycerides, monoacylglycerides, free fatty acids,
cholesterol, phospholipids and cerebrosides.

The major functional properties of milk fat are based on its triglyceride (TG) composition.
Milk fat is uniquely complex in its TG composition because of the large number of fatty acids,
which range from C4 to C28, and because of all of the isomers that have been identified. Milk
fat contains fatty acids of complex structures, including monobranched, multibranched, dienes,
trienes, hydroxy, cyclic, and others (Jeminez-Flores, 1997).

According saturation of fatty acids, bovine milk fat contains 70-75% saturated fatty acids,
20-25% monounsaturated fatty acids, and 2-5 % polyunsaturated fatty acids. Percentage of fatty
acids with short chain is higher in milk from ruminates than in milk from unruminates. Profile of
fatty acids present in milk fat determines uniqueness of its composition as well as its physiological
characteristics (Chilliard et al., 2003).

Health benefits of bioactive components of milk fat

Milk fat is composed of components which are needed for normal performing of physiological
functions of human It contains a number of components which are metabolically active such as:
sphingolipids, conjugated linoleic acid (CLA), butyric acid, other fatty acids, vitamins A and D. A
variety of health benefits have been associated with these compounds.

A variety of health benefits have been associated with sphingolipids and their digestion
products, ceramides and sphingosines. They are suggested to be important in prevention from
carcinogenesis, reduction of serum LDL cholesterol, regulation of the immune system and
inhibition of foodborne pathogens.

Conjugated linoleic acid which is a naturally occurring fatty acid found in animal and dairy
fats, exhibits a number of health benefits. CLA is found in relatively large quantities in the milk
and/or meat of ruminant animals and appears to be metabolized differently than linoleic acid.
In the diet of many consumers, meat and dairy products would be a significant source of CLA.
(Barbosa et al. 2003).

Reported beneficial health-related effects of CLA include anticarcinogenesis, antiatherogenic,
antidiabetagenic and immune modulating properties. Most of the research on CLA is associated with
its anticarcinogenesis properties. CLA reportedly has anticarcinogenesis effects at various stages
of cancer development, including initiation, progression and metastasis. Proposed mechanisms of
CLA and its anticarcinogenic activities include a reduction in cell proliferation, and prostaglandin
metabolism. CLA seems to significantly reduce prostaglandin E synthesis which could inhibit
tumour formation (Alkalin et al. 2006).

Natural CLA is known to consist of several positional and geometrical isomers but the cis-
9, trans-11, and cis-12, trans-10 are the principal forms present. It is formed as a by-product or
intermediate in the microbial biohydrogenation of linoleic acid in the rumen (Christie, 1990;
Dhiman et al., 2005).

The rumen bacteria involved in biohydrogenation have been classified into two groups, A and
B, based on their metabolic pathways. To obtain complete biohydrogenation of polyunsaturated
fatty acids (PUFA), bacteria from both groups are generally required (Bauman et al., 2003).

Two key biohydrogenation intermediates are frams-11 18:1 (vaccenic acid; VA) formed
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from linoleic and linolenic acids and cis-9, trans-11 conjugated linoleic acid (CLA) formed in
the biohydrogenation of linoleic acid. These intermediates are present in appreciable quantities in
ruminant fat at a ratio of about 3:1 (Bauman ef al., 2003).

Linolenic Acid Linoleic Acid
cis-9, cis-12, cis-15C,g, cis-9, ¢is-12 Cyg.2
(Group A & B) l (Group A & B)
v

cis-9, trans-11, cis-15Cg4 cis-9, trans-11 CLA

(Group A & B)
trans-11, cis-15 C5, {Group A& B)
(Group I:/ \IOroup A)
trans-15 or cis-15 C,g, trans-11Cq

l{aroup B)

Stearic Acid C,;,

Figure 1: Pathway of biohydrogenation of linoleic and a-linolenic acids to stearic acid by
rumen microorganisms (Bauman ef al., 2003)

In the rumen cis-9, trans-11 CLA is only a transitory intermediate and instead it is VA that
accumulates. The difference is because most of the cis-9, trans-11 CLA found in ruminant fat
originates in the mammary gland and adipose tissue from endogenous synthesis involving the
enzyme delta-9 desaturase with rumen-derived VA as the substrate.

Rumen Blood Tissues
9cis, 1 2cis-18:2 > 9cis, 12cis-18:2
ik
9cis, 1 1trans-18:2 [y 9cis, 11trans-18:2
=60%
i
(mammary gland)
11trans-18:1 et 11trans-18:1
I
18:0 = 18:0

Figure 2: Metabolic pathways involved in the biosynthesis of CLA in ruminants (Griinari
et al., 2000)
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This discovery is of special importance in considerations of “designing foods” because cis-
9, trans-11 CLA is among the most potent naturally occurring anti-carcinogens (Bauman et al.,
2003).

Butyric acid have been suggested to have an anti-tumour role and it is especially effective
in colon cancer prevention. Vitamin A and D and B-carotene are also offered as natural
anticancerogens in numerous reviews. As health benefits of these bioactive components of milk
fat has been studied mostly in vitro conditions, in vivo researches are not sufficient. So, further
research is required to establish the contribution of these dietary components to host metabolism

and health (Alkalin et al., 2006).
Conclusion

Recent discoveries in the functional foods area indicate that specific fatty acids produced in
the rumen may have beneficial effects on human health, and there is a increased interest in the
possibility of designing natural food products with enhanced levels of these fatty acids.

Bovine milk fat represents a rich source of biologically active molecules, many of which
offer potential for commercial exploitation in health-promoting functional food products.
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Abstrakt

Residues are harmful substances in milk and milk products, which come under the influence
of the human being and the environment, or by adding certain substances deliberately, in order to
produce a larger amount. The term pesticides implies to (herbicides, fungicides, limacides, insec-
ticides, disinfectants, washing-up liquids, i.e. for CIP in the dairy industry etc), chemical agents
which are used in agriculture with the desire to increase the crop and to maintain the sanitation in
the dairy industry. Aflatoxins are mycotoxins (metabolites) which are produced by certain types of
moulds of the genus Aspergillus of which the most important are: Aspergillus flavus and Aspergil-
lus parasiticus. Aflatoxins are toxic and the most cancer-causing residues in the milk. The residues
of fungicides and insecticides (which are consumed through food, water or breathing) in the body
of the milk animal pass in the milk, and to bind to the milk fat in milk.

Key words: Milk, mycotoxins, insecticides.

Moulds (Eumycetes) are palnts which by their nature are divided into “ field” and “ stor-
age” which division is based on the conditions of development ( temperature, pH, moisture O2
count, CO2, the presence of insects depending on: type , crop and sort. Today we know that the
most moulds of the genera Aspergillus, Penicillium and Fusarium produce toxic metabolites.
Those metabolites, which are also known as mycotoxins, are differently present in different parts
of the world, depending on the climatic conditions. In the warm climatic conditions aflatoxins
fumonizines, are formed, while in the cold climatic areas zearlenon vomitoxin etc. From this it is
followed that none of the areas in the world is safe. ®. Insecticides are chemical compounds that
are used in the modern vegetable and stock production in order to destroy insects, which if not
destroyed they can completely destroy the plants and they also degrade the grain products during
their storage, consuming the sprouts of the seeds® .

Pesticides — insecticides

Pesticides ( from the Latin word “pestis” — plague, pest) and (caedere- kills) are a large
group of chemical substances which are used in agriculture, in order to prevent a destruction, or
to have the control over the pests of the agricultural plants, therewith getting a higher hearvest.
Their selective toxicity is debatable, because the mechanisms of action of most toxins are similar
for different organisms®. Contamination of milk with organochlorine pesticides (insecticides)
come into existence through stock feed , water that comes from areas treated with pesticides, air,
through food that is contamined with organochlorine pesticides after a direct treatment of the
plants in order to provide that their protection from insects or weeds®®. The group of zoocides
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( poisons for animals ) also includes the insecticides which can be like chlorinated hydrocarbons,
organophosphorus compounds carbamates, piretrinipiretroidi and dinitrofenol.

Picture 1 and 2 — Presence of insectides?

Organochlorine insecticides area important part of the permanent organic pollutants ,
because they are resistant to chemical degradations and biotransformation in the environment.
Residues of organochlorine insecticides are found in water , air , soil, fish, birds etc., although the
use of these insecticides has been banned for more than fifteen years. It is important to know that
organochlorine insecticides have a slow period of degradation even up to thirty years and they
also have a good ability to accumulate in animals®. When choosing the type of insecticides it
is necessary to pay attention to their toxicity in order prevent unwanted poisoning in humans by
consuming food of animal origin. Insecticides that are present in the body of the milk animal
pass into the milk and bind to the milk fat . It can be proved with an example: the butter produced
of fullfat milk is more likely to have insecticides than the butter produced of milk with a reduced
or standardized amount of fat or skim milk ®®.

Presence of aflatoxins

First of all it is necessary to say that the most important and the most common moulds in
dairy, which make a big contamination with their metabolites ( mycotoxins), are the moulds of
the genus: Aspergillus, Cladosporium, Mucor, Penicillium, Fusarium, Geotrichum etc. In dairy
milk, fermented milk drinks, butter and in the premises of dairies ( walls and ceilings) as well
as the devices are harmful. Their development is being prevented by a reduction of humidity in
premises, radiation. In the premises, as well as sterilization of devices and appliances. It is impor-
tant to know that by consuming moldy food from the animal Mycotoxins are also consumed in
the body™ ®. Primary and secondary toxics can be distinguished depending on the way in which
mycotoxins enter the body. Primary toxicosa occurs when people consume vegetable food or
meet and dairy products. When animals consume moldy food it may lead to can occurrence
of primary toxicosa which is reflected through different behavior of animals, ranging form re-
fusal of taking food, decreased food taking , decreased milk production, abortions, reproductive
problems etc. Secondary toxicosa is carried out through metabolized mycotoxins which are
carried that a unit of aflatoxin in milk may be expected after consuming 65 units of aflatoxin
through stock feed ® ®,

Afaltoxins are present in silage, corn, sesame, peanuts, pumpkin seeds, almonds, hazel-
nuts, sun flower, soybean, dry fruits, milk, dairy products and meat. Corn is a product that is a
big problem in relation to the content of aflatoxins, because it is grown in climates that probably
include favorable conditions for the development of aflatoxins in it.

150



Picture 3, 4 and 5 - Aflatoxins in a corn”

Results and discussion

How aflatoxin enters the corn? — Bout moulds, Aspergillus flavus and Aspergillus para-
siticus are present in the soil and air, and people breathe them every day and it's not a problem
for their health. The development of their toxicity is a result of extremely high temperatures in
the areas where corn is grown, as well as other cereal crops a long periods of drought, a big dif-
ference between temperatures at the day and the night. As a recognizable early symptom, that
the cereal crop is possibly encompassed with aflatoxins is the rupture of the grain, but in order
to proved that to be true, some laboratory tests should be done® ®,

What can manufactures do to protect cereal crops with which milking animals are
feed there for the health of animals and people? - Here only a separation ( separation of
helthy cereal crop from the cereal crop affected by aflatoxins) and separate packing of the health
cereal crop can be considered ®®, What happens in the body of animals which are feed on
food covered by aflatoxins? When the toxin gets in the body of the milk animal, a secretion
enzymes is begun and in this way the animal protects itself® ®,

What is the importance of the concentration of aflatoxins with 0,5 and 0,05 mg/kg
? - 0,05mg/kg indicates 50 molecules of afalatoxin M1 in 1000 000 000 000 ( trillion) other
molecules. So, for each 20000000000 ( two hundred billion ) of another molecule, there is only
one molecule of aflatoxin® ®,

The experimental values obtained with determination AM1 in raw milk (cow's, goat's,
sheep's) from twenty points of Pelagonian region with VICAM indicated that there was no
presence of AM1 and that's why researches were commited in held cream, that were left at a
room temperature for 25 days until they were completely in mould, so that a monitoring at the
development of moulds and the occurrence of M1 on 15 and 20 days was done. Therefore, it was
concluded that the mean of aflatoxins during the 15" day amounted to 167,6364, and durig the
20" day 19991,82 while on the 25 ™ day 59593,18. From these experimentally obtained values
it can be concluded that the presence of AM1 increases with the increasing of the number of
the days in the development of mould in the kept creams®. In Serbia, the presence of AM1 was
examined in raw and commercial milk where the following results were shown: out of 23 ex-
amined raw milk, three of them were cow's milk where the limit of 0,01 — 0,05 there were three
positive samples and in the limit of > 0,05 there was no positive sample®.

Conclusion

The law of Safety on our milk and food that are consumed refers to the fact that there will
be always a certain amount of toxic substances (mycotoxins, pesticides, heavy metals) in milk
and other types of food products whose quantity must be under control. This means that a perma-
nent control of all factors and conditions important for the production of any kind of product
is necessary. It is important to keep the previous standard 0.5mg/kg of aflatoxin M1, and at the
same time to move it to an establishment of 0.05mg/kg @@ ®_ The choise of these residues is
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made based on their presence in cereals and stock feed which is used as food for the subject,
aand which is used in order to obtain milk and to processed into dairy products®.
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Abstract

The aim of this research was to determine the influence of somatic cells on all milk
components. Somatic cell count (SCC) is an indicator of the quality of milk. White blood cells
known as leukocytes constitute the majority of somatic cells in question. The number of somatic
cells increases in response to pathogenic bacteria like Staphylococcus aureus, a cause of mastitis.
The SCC is quantified as cells per ml. If the number of somatic cell is bigger than 400.000/ml,
that milk is with bad quality, and has a lot of changes in its components. If the number of somatic
cells in milk is less than 400.000/ml, than we have normal milk, with appropriate amounts of milk
components and normal characteristics.

Key words: somatic cells, milk components, mastitis;

Introduction

Somatic cells are natural milk components. They don’t change milk components, its
physical properties and bacteriological convenience. Today the number of somatic cells in milk is
internationally recognized parameter for udder health, and we determine them to control the health
of dairy gland, prevention of mastitis and improving milk quality. The number of somatic cell is
increased as a result of inflammation of the udder, and manifests itself in a change of secretion and
chemical composition of milk, physical, bacteriological and technological milk properties.

According to the official Gazete of the Republic of Macedonia 151/2007, Regulations for
safety and hygiene and manner of performing the official controls on milk and dairy products, raw
cow’s milk should not contain more than 400,000 somatic cells / ml .

Somatic cells are combination of epithelial cells (70%) from secretory tissue of the udder
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and leukocytes (30%) from the bloodstream, which consist of polymorphonuclear neutrophils
(35-40%), lymphocytes (20-25%), macrophages (20%) and other cells. Harmon, 1994. There are
several factors that affect the number of somatic cells in milk such as: race, stages and number
of lactation, year periods, the way of milking, way of holding, nutrition, stressful situations and
etc. The influence of these factors is minimal if mammary gland is not infected. The number
of leukocytes in healthy cow’s milk is equal in each quarter from the udder. If the number of
leukocytes increases in some udder’s quarter, that’s a sign for mastitis. Harmon, 1994. According
to Petersson-Wolfe (2010), mastitis causing microorganisms are following: Staphylococcus
aureus, Staphylococcus spp., Streptococcus uberis, Streptococcus dysgalactiae, Streptococcus
agalactiae, Corynebacterium bovis, Escherichia coli, Klebsiella spp., Enterobacter spp.and etc.

The most common cause for mastitis is inflammatory processes caused by microorganisms
(95%), Makek, 1995.

Results and discusion

The increased number of somatic cells in milk affects milk production, the chemical
composition of the milk, milk fat, protein, lactose, mineral matter, vitamin, ferments, the physical
properties of the milk, the organoleptic properties of the milk, the technological properties of the
milk in cheese production, relative casein relation, pH-values, coagulation milk ability, randman
and cheese quality.

Milk production. The average decrease in milk production per lactation is 15-40%, and
that depends on: infection type, duration of infection and the degree of infection. By increasing
the number of somatic cells from 200,000 to 400,000 and more, the number of pathogen
microorganisms is increased too, from 11.7 to 23%. By increasing the number of somatic cells
over 250 000/ml, the amount of daily milk production is reduced for 1 kg in first lactation and 3
kg in the next lactation period ( Jones,1984)

Changes in the chemical composition of milk. Significant change in the chemical
composition of the milk comes when the number of somatic cells is greater than 250 000/ml
(Rogers, 1989), and the more pronounced change comes when the number is greater than 750
000/ml ( Steffer, 1994). Changes in certain ingredients of milk with high number of somatic cells,
compared with normal milk can be seen in the following summary:

Table: Changes in the chemical composition of milk associated with an increase in
number of somatic cells

Milk component Normal milk Milk with hlgh number
of somatic cells
Milk fat 3,5 3,2
Lactose 4.9 4.4
Dry matter (no fat) 8,9 8,8
Proteins 3.61 3.56
Casein 2.8 2.3
Whey proteins 0.8 1.3
Serum albumin 0.02 0.07
Immunoglobulin 0,1 0,6
Sodium(Na) 0,057 0,105
Chlorine(Cl) 0,091 0,147
Potassium(K) 0173 0.157
Calcium (Ca) 0,12 0,04
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Milk fat. Milk with increased number of somatic cells, has changes in amount of fat.
According to the results, the amount of fat is reduced from 5 to 12 % or 2 to 5 grams fat/kg milk.
At the beginning the changes in composition of milk fat in milk from mastitis infected heifer are
relatively small, but in the case of longer udder infection they are important. The activity of lipase
in mastitis milk is increased by 10%, which leads to oxidative changes in the composition of milk
fat. That process increases the amount of free fatty acid from 0.64 mg /g (in normal milk) to 1,17
mg/g ( milk from mastitis infected heifer) which gives the milk strange taste ( Harmon, 1994).

Protein. The amount of total protein is unchanged, in milk with an increased number of
somatic cells. The amount of protein synthesized in the gland cells of the alveoli i.e B and k-casein
is reduced by 18%.

Lactose. The increased number of somatic cells in milk reduces lactose in milk from 10-20%.
The reason for this is the passage of lactose in the extracellular fluid (blood) and and reduction in
synthetic activity due to damage of secretory cells. The average amount of lactose in milk from
healthy heifer is 4-8%. Milk that contains less than 4,6 % lactose comes from heifer with infected
udder. Milk with less than 4.6% lactose has a larger number of somatic cells and vice versa, which
means that the amount of lactose in milk can be an indicator of the health of heifer udder.

Mineral matter. The infected heifer has greater transfer of sodium and chloride from blood
into milk, up to 38%, (milk with an increased number of somatic cells) the same receive salty
taste, the amount of K and Ca is reduced because of their movement outside from the alveolus
lumen, and casein synthesis is stopped.( Kitchen, 1981).

Vitamins. From water-soluble vitamins, the amount of thiamine is reduced for 10%,
riboflavin for 6-20%, vitamin C for 20-40%. From fat-soluble vitamins, the amount of alpha and
beta carotene is increased because the composition of milk is similar to the composition of blood
serum..

Ferments. The milk from mastitis infected heifers has increased amount of plasmin, acidic
alkaline phosphatases, catalase, lipase, xanthine-oxidase, esterase and lactate dehydrogenase (
Kitchen 1981; Harmon 1994). Increasing the activity of plasmin in mastitis milk is up to 82%.
Plasmin decreases the amount of beta-casein, which is responsible for the curd strength.( Politis
and Ng-Kwai hang, 1998).

Changes in the physical properties of milk. The milk with increased number of somatic
cells has changes in physical properties: Titratable acidity and pH values. The acidity of mastitic
milk is 4.8-5.6 °SH. The determination of pH diagnoses the presence of mastitis. Mastitic milk
has increased pH from 6.8-6.9, but in some situations(more diseased cattle) pH is higher than 7,0
( Harmon 1994). The increase of pH comes due to increased permeability of glandular tissue for
blood components. This change in pH negatively affects the coagulation ability of milk.

Changes in the organoleptic properties of milk. The modifications in organoleptic
properties of milk are expressed with taste changes which becomes bitter due to the increased
presence of free fatty acids, i.e. it is salty because of the increased presence of sodium and chlorine.

Changes in the technological properties of milk in cheese production . Strongly
expressed negative changes in milk for cheese production with an increased number of somatic
cells. Disadvantages are manifested in terms of unfavorable relative relations of casein fractions,
increased pH values, changes in coagulation properties, radman reduction and reduction of quality
of final product.

Relative casein relation. In mastitic milk we have changes in relations between micellar and
soluble casein. That relation for healthy heifer is 95% / 5%, and for mastitis infected heifer is 46%
: 54% (Ali u copaboruuuunte 1980). Increasing the soluble casein, and reducing micellar casein,
has a direct influence on the ability of cheese production. This relation depends on the pH value of
the milk temperature and mineral composition of milk. The amount of B-casein and a-s-casein is
reduced, and the amount of k-casein is increased ( Munro and 1984).
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pH-values. One of the reasons for poor fermentation ability of milk for cheese production is
an increase of pH value and reducing of titrable acidity of milk in heifer with inflamed mammary
glands (Grandison and Ford 1986).

Coagulation milk ability. The increased number of somatic cells in milk reduces its
coagulation abilities. Whey protein are absorbed on casein micelles and they reduce the ability for
coagulation and curd formation. Coagulation time is prolonged by 25% when milk has more than
500,000, and 50% when milk contains over 1 000 000 somatic cells (Rogers and Mitchell, 1944).

Randman and cheese quality. The reduced amount of cheese produced from milk which
contained more than 500.000 somatic cells/ml was 0,89 kg/10 kg cheese, compared with milk
containing less than 250,000 somatic cells/ml. Cheese produced from that milk is with poor
quality, because of large quantity of water non-fat matter of cheese, has increased adhesivity,
reduced elasticity, strength and texture.(Grandison and Ford 1986).

Conclusion

Somatic cells are a natural component of milk, and their number in cow’s milk should
not be higher than 400 000/ml. Their number can be increased due to infection of mammary
gland. Depending on the cause and the degree of infection the number of somatic cells can be up
to 5000 000/ml. The reduction in milk production, changing of the chemical content, physical
and processing properties of milk are present when milk has more than 400 000 ml somatic cells.
The suitability of milk from infected mammary glands cannot be improved with any procedure.
If inflammation of the udder is diagnosed on time, the quality of raw milk will be improved.
Determining the number of somatic cells in milk are recommended as a obligatory measure for
assessing the suitability of milk.
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Abstract: Offering different technical solutions in butter production line facilitates the
whole process of manufacturing. Butter production line contains a lot of machines which are con-
nected to each other in one complex system. Depending on the capacity of production, machines
are selected to meet the required amount of butter. The selection and quality of the machines that
will be used in the butter production line depends on the funds that are available from manufactur-
ing company. They need to select appropriate machinery and additional equipment from reputable
manufacturers, just to ensure safe implementation of the process. Manufacturing companies need
to use machines with optimal technical characteristics (production capacity, rpm, electricity con-
sumption, their weight, automatic work, etc.)We’ve offered different technical solutions in butter
production line. Manufacturing companies can choose the right machines for their production line,
machines that meet their needs.

Key words: machines, butter production, technical solutions;

Introduction: Milk is the basis for production of all dairy products (various types of
cheese, butter, various liquid milk drinks etc.).(Pesilski, 2004).Butter is one of the main dairy
products. In the past, the production of butter was more developed in the northern regions, but at
the beginning of 20-th century the terms for its production were different, so that the production
of butter spread beyond wet and cold climates. Crucial role having played two moments: finding
separator and cooling machines, significantly improved transport links. In Europe, butter was
mentioned as a diary product in 13-th century. In northern European countries in 15-th century,
butter production was more developed, and took important place in internal and external trade.
(Tratnik, 1998). With the further development of trade and industry, its growing importance as a
living product was more expressed in the 19th century and 20th century. Butter has had a major
role in human nutrition, and began to develop as a individual independent industrial branch.(Ka-
pac Parkacheva, 1986)

Material and methods: By using descriptive method was made comparative analysis of
various machines used in the technological line for the production of butter.

Results and discussion: During the process of butter production, the milk is held in milk
storage tanks. There are different storage milk tanks. Depending on the production capacity of
butter are used milk storage tanks with different. We"ve offered three models of storage milk tanks
with different capacity: 300 liters, 1000-5000 liters and 10000-15000 liters. Smaller milk diary
companies use smaller milk storage tanks (example milk storage tank with capacity of 300 liters).
Another smaller milk diary companies use bigger milk storage tanks (example milk storage tank
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with capacity of 1000-5000 liters). Big diary companies, who produce large amount of butter, use
milk storage tanks with bigger capacity (example milk storage tank with capacity of 10000-15000
liters). All milk storage tanks have identical function (they collect milk and proceed it to other
parts of the processing line for butter production), they are all made of stainless steel. The only
difference between milk storage tanks is their capacity.

Pic.1 Milk storage tanks with different capacity

The pasteurizer in butter production line has two main tasks: pasteurization of skim milk,
pasteurization of sour cream. For these procedures we usually use plate pasteurizer. We've offered
different models of plate pasteurizers (MGT process): T4: 3001/h Electric Heating System;T4:
5001/h EHS;T4: 10001/h EHS; H17: 25001/h Boiler Heating System; H17: 50001/h BHS;H17:
50001/h BHS;

b ?‘:"‘“ évj H

First three models of plate pasteurizers can reach maximum temperature of 110°C for pas-
teurization process. The have low cost for supply and installation. They also have flexible con-
struction. The projection of this pasteurizers is based on the most stringent requirements for envi-
ronmental protection. They are all made of stainless steel (SS316).

Pic.2 Milk pasteurizer

Other three models of plate pasteurizers work on the principle HTST (briefly attains the re-
quired temperature) thereby they perform their function faster than other models of pasteurizers.
They are made of stainless steel, they have 90% thermal regeneration, automatic control panel
with touch screen, digital control of the temperature of pasteurization. There are widely used in
major diary facilities.We"ve offered different types of cream separators, and made comparative
analysis between them.

Separator functions: Two-stage of milk separation: skimmed milk and cream. Cream separa-
tor type RS-07 is made of stainless steel, it has capacity of 601/h and it's hand powered, 35kg

"

Pic.3 Milk separator RS-07 Pic.4 Milk separator UFL-005F Pic.5 Milk separa-
tor KISAN

Cream separator Type UFL-005F is made of stainless steel, it has capacity of 10001/h, it has
electricity consumption of 1,5kW/h and weight of 198 kg. These two models of separators are
used in smaller processing facilities. Hand powered separator can be used when we want to save
electricity.

Larger processing facilities used another models of separators just to meet the required ca-
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pacity of butter production. Manufacturer KISAN has offered some models of cream separators
which have the following characteristics: they are all made of stainless steel, but have different
capacity (Model typel- 20001/h, Model type2- 30001/h, Model type3-50001/h). When the process
of milk separation is completed, the percent of milk fats in skimmed milk is 0,05%., They have
electricity consumption of 2,5kW/h.

Butter churn

Smaller milk diary companies can use butter churn Type Bimal with these characteristics:
capacity of 20-601/h, handpowered, made of stainless steel AIST 304SS. -

[

Pic.6 Butter churn Type Bimal)  Pic.6 Butter churn Type Bimal Pic.7 Butter churn
TAVRON

The same manufacturer offers butter churn that runs on electricity, and has the following
characteristics: capacity of 20-1201/h, made of stainless steel AISI 204SS, electricity consumption
1kw/h. Larger processing capacities can use butter churn Type TAVRON, which has capacity 50-
6001/h, made of stainless steel, runs on electricity, control panel and CIP-System.

Machines for continuous butter production

We’ve offered three different machines for continuous butter production from the same man-
ufacturer.

The first model Type Westfalia Buc 800, has capacity 800 kg/h, is made of stainless steel, has
two cylinders, it has electricity consumption of 17 kw/h.

Pic.8 Westfalia Buc 800 Pic.9 Westfalia Buc 1000 Pic.9 - Westfalia Buc
1500

The second model Type Westfalia Buc 1000, has capacity of 1000 kg/h, it is made of stainless
steel, electricity consumption of 17 kW/h. The third model Type Westfalia Buc 1500, has capacity
of 1500 kg/h, it is made of stainless steel, electricity consumption of 17 kW/h.

Machines for butter packing

We’ve offered three different models of machines for butter packaging. The first model Type
DPF-80, is used for butter packaging in small packages (10 g), the process is fully automatic,
it has capacity of 3000 pcs/h. The second model Type Benil 8380 is used for butter packaging
in bigger packages (20-25 kg), it has capacity of 151 boxes for one hour, the dimensions of the
boxes are following: 380x253x228, electricity consumption 1,5 kW/h and weight of 305 kg. The
third model Type DPP-250Y is completely automatic machine for butter packaging. It is made of
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stainless steel, it has system for process control, alarm system, the dimensions of butter package is
250x150x30, it has electricity consumption of 5,7kW/h and weight of 1500 kg.
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Pic.10 Machine for butter packaging Type DPP-250Y

Conclusion: Butter is high quality product which contains high percent of fats. For standard-
ization and quality in butter production line, it needs fulfillment of the following factors:Usage of
quality raw materials (high quality milk); Usage of appropriate technological process with con-
tinuous observed parameters; Selection of appropriate machinery and equipment from reputable
manufacturers to ensure safe implementation of this process, made of stainless steel; Usage of
machines with optimal technical characteristics (production capacity, rpm, electricity consump-
tion, their weight, automatic work etc.); Proper selection of machines because of their impact on
the economic indicators of the installation; Compliance with food safety law; HACCP implemen-
tation; By offering different machines in butter production line, we can choose the appropriate
machinery and additional equipment just to ensure safe implementation of the process, machines
with optimal technical characteristics that meet the needs of manufacturer companies
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Abstract

This project is a research of air pollutants aerosediment — total amount of pollution, heavy
metals like: iron (Fe), nickel (Ni), cobalt (Co) and chrome (Cr) during the processing of nickel
in the New Co. “Ferronikeli” L.L.C. factory in Drenas. The research for the air pollutants are
outside the factory in 6 monitoring points. Metallic hopper was used to take the samples while
for the identification of the heavy metals there were used: atomic absorber. The analysis were
determined in the laboratory of the factory New Co. “Ferronikeli” L.L.C and Tehnolab in Scopje.
The monitoring was done in a one year time period during 2010, during this time period 4 samples
were analyzed, with measuring frequency every three months. During the analyse of the samples
in January there is no excess of the allowed standards from WHO for the total amount of pollution
particles. Total amount of dust particles in April on measuring points 1 [348.20 mg/m?*/per day]
and 2 [359.35 mg/m*/per day] has an excess of World Health Organization (WHO). Total amount
of dust particles in July in measuring points 1 [349.37 mg/m?*per day] and 3 [333.83 mg/m?/per
day] has an excess of WHO standards and the total amount of dust particles in October has an
excess of WHO standards in measuring points [642.01 mg/m?*/per day], 2 [358.23 mg/m?*/per day],
and 5 [344.41 mg/m*/per day]. According to the WHO standard total amount of dust particles is
[300 mg/m*/per day].

Keywords: Aerosediment, heavy metals, monitoring, air, sample.

Introduction

The air is a very important element for human health and in general for the environment,
which continually is impacted by pollution. Air pollution happens when there are released in the
air substances which damage human and animal health, plants or can cause material damages. As
the main pollution sources in Kosovo are the energy sector, traffic and heavy industry. Currently
the main air pollution sources are: KEK (Kosovo Energy Corporation) which includes power
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plants (Kosovo A and B) and lignite mining in Obiliq, traffic (road, air and railway traffic),
industrial complex Ferronikeli in Drenas, ement factory — Sharcem in ElezHan, industrial complex
in Mitrovica and urban waste landfills and those industrial.

Method and working material

The main air influencing elements come from rotary kiln, chimneys of electrical melting
furnace and converter chimney. During the research two methods were used to identify the air
pollutants:

a) Metal hopper,

b) Atomic absorber.

a) Metal hopper was placed where there were no tall trees or buildings. It was placed in
the ground until the underground level of 37cm. The container was cleaned with detergent and
water and then was dried after it was placed. The device was monitored for 120£2 days. During
the transport to the laboratory the container was closed with the lid and kept in a dark place for
14 days, in order to be able to define the deposited dust (aecrosediment) and to analyze for heavy
metals. During all the time of monitoring notes were taken, in fig 1 is shown the metallic hopper
for the sampling.

Metallic hopper
Bottle -10L .

Metallic bar -1.7m |

i

Underground (0.37m

Figure 1- Metallic hopper used for sampling.
The quantity of the deposited dust (acrosediment) was calculated based on this formula:

AS = [mg/m?*/day] M=mz-my
Where: m = initial weight of dried filter in mg
m,= final weight of the dried filter plus dust in mg
M — is the weight of the dust in mg,
A — is the surface of the collecting container throat in m?,
t — time period of sampling (in days).

b) Atomic absorber — first the container must be weighted in the digital weight, afterwards the
sample is placed in the porcelain container and is weighted, placed in the owen in the temperature

of 500°C for several hours. After the sample is atomized the sample is removed from the owen
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until it is cooled and after it is cooled again it is being weighted and the it is defined the quantity of
the aerosediment and of the heavy metals. The sample and 20 m/ HCI are placed in the container,
afterwards the container is filled with 100 m/ distilled water which is filtered from 3 um and the
then the sample substance is created. In fig 2 it is shown the atomic absorber.

Figure 2- Atomic absorber.
Results of analysis for identification of aerosediment and heavy metals

The methodology used regarding to measuring and analyzing air polluting substances, being
applied from “TECHNOLAB” Ltd, is based on recommendations and standards: “International
standard ISO 9096 and “International Standard ISO 3966”. The results were gained by combining
both these monitoring methods, metallic hopper and atomic absorber. Two analyses were carried
out through these two methods, aerosediment and identification of heavy metals. In table 1 are
shown the results for the aerosediment and heavy metals in [mg//] in January 2010.

Table 1- Results of acrosediment and heavy metals in [mg/[] in January 2010.

Nr. AS [mg/m?/dité] Fe Ni Co Cr
1 264.10 0.041 0.016 0.018 0.017
2 243.89 0.028 0.012 0.020 0.021
3 297.46 0.019 0.017 0.026 0.020
4 169.41 0.020 0.014 0.021 0.018
5 296.99 0.030 0.008 0.028 0.017
6 184.92 0.024 0.015 0.019 0.016
7 184.45 0.018 0.020 0.017 0.019
8 127.11 0.042 0.018 0.016 0.021
9 210.76 0.022 0.014 0.018 0.024

In table 2 are shown the results for the aecrosediment and heavy metals in [mg//] in April
2010. Table 2- Results of aerosediment and heavy metals in [mg//] in April 2010.

Nr.  AS [mg/m?%dité] Fe Ni Co Cr
1 348.20* 0.028 0.011 0.009 0.020
2 359.35* 0.026 0.016 0.016 0.023
3 260.57 0.020 0.018 0.014 0.017
4 252.53 0.027 0.016 0.015 0.021
5 247.60 0.024 0.010 0.018 0.019
6 237.23 0.019 0.015 0.018 0.018

163



7 191.86 0.017 0.012 0.015 0.015
8 185.38 0.018 0.014 0.017 0.024
9 194.45 0.020 0.015 0.012 0.028

In table 3 are shown the results for the aerosediment and heavy metals in [mg//] in July
2010. Table 3- Results of acrosediment and heavy metals in [mg//] in July 2010.

Nr.  AS [mg/m?/dité] Fe Ni Co Cr
1 349.37* 0.020 0.018 0.012 0.022
2 280.45 0.022 0.015 0.011 0.021
3 333.83* 0.019 0.016 0.018 0.025
4 298.50 0.028 0.017 0.019 0.024
5 210.78 0.025 0.012 0.018 0.026
6 200.75 0.027 0.016 0.015 0.020
7 193.98 0.020 0.017 0.017 0.019
8 124.31 0.023 0.013 0.015 0.027
9 179.70 0.018 0.015 0.014 0.022

In table 4 are shown the results for the aerosediment and heavy metals in [mg/l] in October
2010.
Table 4- Results of acrosediment and heavy metals in [mg//] in October 2010..

Nr.  AS [mg/m?/days] Fe Ni Co Cr
1 642.01* 0.020 0.015 0.018 0.025
2 358.23* 0.022 0.016 0.017 0.024
3 244.24 0.018 0.017 0.015 0.026
4 118.60 0.025 0.018 0.019 0.026
5 344.41% 0.021 0.015 0.016 0.025
6 148.44 0.019 0.017 0.018 0.022
7 71.06 0.020 0.014 0.015 0.019
8 133.40 0.028 0.016 0.017 0.025
9 30.32 0.026 0.015 0.016 0.022

Discussion of results

In table 1 during January in the measuring points there were no excess of values of
aerosediment and heavy metals over the WHO (World Health Organization) standards. In table
2 during April in the measuring point 1 (348.20 mg/m?/days) and 2 (359.35 mg/m?/days) has an
excess of values of aerosediment over the WHO standard. In table 3 during July in measuring
point 1 (349.37 mg/m?*days) and (333.83 mg/m*days) has an excess of values of aerosediment
over the WHO standards. In table 4 during October in measuring point 1 (642.01 mg/m*days), 2
2 (358.23 mg/m?/days) and 5 (344.41 mg/m?/days) has an excess of values for aecrosediment over
WHO standards.

Conclusions

In the end of this research we came to the conclusions written below:

- After the analysis on different spaces of the factory aerosediment and heavy metals (Fe),
(Co), (Cr), (Ni) have been identified.

- The factory management does not show enough care for the health of the staff.

- Operators should be effective according to the existing norms and legislations for the air
quality.
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Recommendations

In order to improve the air quality we recommend:

e Expansion of the air quality integrated monitoring web throughout Kosovo (increase
of the number of monitoring stations, organization of the monitoring system, investments on
expansion of laboratories, development of calibrating laboratory, increase of servicing units of
laboratory devices and automatic monitoring stations, increase of the of modeling systems panel
(modeling of pollution distribution).

e To have periodic measurements of emissions of air pollution substances

e Preparation and implementation of monitoring by operators as it is foreseen by law of
air protection.
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EKOJIOTHYHU ACITEKTHU HA NIOTPEBUTEJICKOTO
OBPA30OBAHME B KOHTEKCTA HA EKOJIOI'MYHATA ETUKA
3n1arka Bakaesa, Xpucro Ilerkos

IlnoBauBckn yHuBepcurer ,,[lancuii XuaeHaapcku

ENVIRONMENTAL ASPECTS OF CONSUMER EDUCATION
IN THE CONTEXT OF ENVIRONMENTAL ETHICS

Abstract: Consumer education is a realized necessity in modern society. We consider that the
environmental aspects of consumer education can successfully correspond to the issues of envi-
ronmental ethics and be considered in their context.

We find that both consumer education and environmental ethics often remain outside the
scope of pedagogical research in school education.

This article presents an empirical study of the possibilities for integration of the environmen-
tal aspects of consumer education in the context of environmental ethics in the biology studies

The research concept is described as well as the results of preliminary experiments on the
problem researched.

The analyses carried out and conclusions drawn present the effectiveness of the research and
opportunities for its development.

Keywords: consumer education, environmental ethics, pedagogical research, education

BbBEJAEHUE

C pasButne Ha OOIIECTBOTO EKOJIOTMYHATa KpU3a, KOSTO YOBEYECTBOTO BCE OIE HE €
NPEOIoNIsUI0, MPHUI0OVMBa HOBU HIOAHCH. PelaBaHeTo Ha EKOJOTMYHUTE NPOOJIEMH H3HCKBa:
CBHBPEMEHHOTO OOIIECTBO Ja IMpepasrieAa IEHHOCTHTE M Ja pa3iupu obOcera Ha ETUYHUTE
OTHOIIICHHS TIO3HATH Ha KJIACHMYECKAaTa CTHKA; Ja BKJIIOYH KbM OOIHOCTTA HA TE3H OTHOIICHHUS
BCHYKH JKUBU CHIIECTBA, KAKTO M HEXKUBATA MPUPOAA. Ta3u eTHKA — eKOJIOTHYHA ETHKA Pa3IIekaa
OTrOBOPHOCTTA HA XOpaTa KbM MPUPOJIaTa KaTo IS0 ¥ KbM ObJICIUTE MOKOJIeHHS. ChBPEMEHHHUST
YOBEK, I00pe OlIeHsIBA EKOJIOTHYHUTE PUCKOBE, KOUTO HOCH HallpeIbKa Ha 00LIIECTBOTO H OCh3HABa
CBOSITa HapacHajla MOpajJHa OTTOBOPHOCT. Ta3M OTTOBOPHOCT HE MOXE Jia C€ MO0EMe CaMoO OT
WHCTUTYIIUN OPTaHU3AIMH, TPABUTEIICTBATA. Ta3u OTTOBOPHOCT TPsIOBA J1a OBbJC MOIEICHA MEXKTY
BCUYKH XOpa.

YOBEYECTBOTO € C IMOBHUIIICHO BHUMAHHE 332 CKOJIOTHYHHUTE MPOOIEMH, HO B CHIIOTO BpEME
TO CaMOTO CTOM B OCHOBAaTa Ha TSAXHOTO BBH3HHKBAHE, ChC CBOS CTPEMEX KbM HEMPEKHCHATO
HapacTBallo JKelaHue 3a KoHcyManusi. CbBPEMEHHOTO OOIECTBO HE CIyYalHO € CIICYeIHIIO
uMe Ha “koHcymamopcko obujecmso”. B cTpemexa cu 1a KOHCyMHUpAT BCE MOBede Onara, Xo-
para HE OCBH3HABAT WM HE JKENAAT Ja pa3depaT KaKBO BIUSHUC OKA3BaT BbPXY CHCTOSHHUETO
Ha npuponara. ChBPEeMEHHUIT KOHCYMAaTOp HE € HAsICHO KaK HErOBHTE MOTPEOUTEIICKH HArIach
BIIMSISIT HAa OKOJIHATa Cpejia, Ha M3YepIBaHETO Ha PECypcuTe, Ha 3aMbpPCSIBAHETO Ha MPUPOAATA.
C npobnemMuTe Ha MOTPEOJICHUETO B HErOBUS 00pa3oBaTelieH acleKT ce 3aHMMaBa T. Hap.
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morpebutencko oopasosanue (I10).

XAPAKTEPUCTHUKHN HA NIOTPEBUTEJICKOTO OBPA3OBAHUE

JlHec Ha mMOTpEOMTENHUTE UM € TPYIHO Jla Ce OPHEHTHpPAT BHB BCE IMO-CIOKHUTE Ia3apH,
BB3JICHCTBIETO Ha peKiamara, paslIMpsBaHETO Ha M30opa Ha mpoxyktd. HeoOxomumu uM ca
IIMpOKa ramMa OT 3HaHUS ¥ YMEHHS 3a J]a OCBLIECTBIT JOOBp U300p M TO HE CaMo 3a Jia 3alUTsIT
HMHTEPECUTE CH, HO U J1a onazst npupoaara. OOpa3oBaHUETO Ha MOTPEOMTENUTE € OT pelIaBallo
3HaYeHHE B TOBA OTHOIICHHWE, TO MOXKE J1a ObJe OIpPEACNIEHO KaTo npoyec Ha 0002amasane Ha
SHAHUAMA U pa3gumue yMeHus 3a OCvujecmeasane HA UHGopmupauu u 0obpe MOmMueUpaHu
u300pu, 8 OCHOBAMA HA KOUMO €A TUYHU U 0OUeCmEeHU YeHHOCHIU.

Oo6xBarsT Ha [10 HenpekbcHaro HapacTBa. OCHOBHMTE aKIEHTH, OT KOUTO U3XOXKIaMe B
HaleTo u3ciieBane ca npencrasenu Ha ¢ur. 1 (Ilerko, Bakinesa 2012).

IToTpeGHTencKo 06 aA30BaHIE

/KOMITTEKC OT 3HAHHA, YMEHHA, HarJIacH H IMOBCIeHIIC
HE‘OéXO;{I-]]\]I'I 30 KHBOT B ITOTP eOHTETICKOTO 061[[ECT'BO.-"'

ricTa OKOJIHA VrpageHHe Ha BesonacHo
3npase cpena /Y cTOITYHBO MapHTe KaTo MO TP eGHTENCKO
roTp edneHte/ HOTp eduTeNn TIOBeTIeHIe

Owur. 1. AcmiekTH Ha TOTPEOUTENICKOTO 00pa3oBaHKe

I/IHTeraI_H/IHTa € OCHOBHa XapaKTCPUCTHKa Ha CHBBPEMCHHUSA CBAT, TA HaMHpa IIHPOKO
MIPUJIOXKEHUE U B 00ydeHneTo. Ta3zu HHTerpausi Npou3THYa OT OOEKTUBHUTE BPH3KH HA BCHUKO B
npuponara. VlHTerparuBHUTE 00pa30BaTEIHU MOJIETH CE OTIMYABaT € 110-100pa GpyHKIMOHATHOCT
u BceobxBaTHOCT. Cunrame, ye IO cpappxka B OcHOBara cu JBa Ipobiema, 3a IIEHHOCTTa Ha
YOBEIIKOTO 3/[paBe U 3allMTara Ha )KUBOTA Ha Xopara OT e[[Ha CTPaHa, a OT Jpyra - [[EHHOCTTa Ha
MpUpojara v BCe 110 HapacTBAIIMTE ETHYHH HAIIACH Ha Xopara 3a HEfHOTO ChXpaHEeHHE — 00EKT
Ha M3y4YaBaHE OT €KOJIOTHYHATa eTuka. Cuurame, 4e MoTpeOuTeNcKoTo 00pa3oBaHUe MPUTEkKABA
pecypca 1a 3a 00eIuHH TE3U JBE HUICH, KAKTO ¢ MOCOYEHO Ha (ur. 2.

IIOTPEBIITEJICKO
OBPA3OBAHIIE

OBYUIEHITETIO
YOBEKLBTH
IIPITPOJATAS.
KJIAC

EKOJIOTTIUHA
ETIIKA

®ur. 2. Mozen Ha UHTErpaTUBEH MOAXOJ 33 pean3upaHe Ha eKOJNOTWYHM acrektu Ha 110

B KOHTEKCTa Ha €KOJIOIMYHATA €THKA
JIHec MOHSATHETO ,,TOTPEOUTENICKO 00pa3oBaHue” HE € HOBO M HEIO3HATO, a (POPMUPAHETO
Ha MOTpebuTeNICKa KYITypa U pa3yMHO HOTPEOHUTENICKO MOBEACHNE Y MIIaJUTe XOpa € OCh3HaTa
HEOOXOIUMOCT B ChBPEMEHHOTO JEMOKPATHYHO 0O0IIecTBO. B morpediieHnero Haii-ys3BUMHU ca
Jenara, 3aroa € HeoOoxoaumo [10 na 3amovHe OT Haii-paHHa BB3pACT, 3a Jia CTaHar Jienara Io-
rPaMOTHH W MO-B3UCKaTenHU moTpedutenu. B To3u acmekt [1O e u3pas Ha MPOMEHSIIUTE CE
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obpazoBarenHu HyX1u. VIMa MHUIIMAaTHBH HACOYEHH KbM romyisipusnpane Ha [10 BbB BcHUkH
Bb3pacToBu rpynu — “Tlorpedurencka kinacHa cras” (“Consumer classroom”), Dolceta u gp. Oc-
HOBHAaTa UM I € Ja HacouaT BHUMaHMETO yuurenute kpM [10 1 na mHMIUUpaT KpeaTuBHOCT
y TSIX, KaKTo ¥ 0OMeH Ha ujen. B crennanu3upanara negaroruuecka JIMTepaTypa U B 4aCTHOCT
M0 MeTo/IMKa Ha oOydeHHeTo 1o Ouosorus, npoonemst 3a [10 He e mocTaThyHO pa3padoTeH H
0CTaBa BCTPaHHU OT MEAArorndyeckuTe u3caeasBaHus. [locoueHnTe apryMeHTH HU HAacOuMXa KbM
M3Clie/BaHe Ha BE3MOKHOCTHUTE 3a nHTerpupane Ha [1O B oOydeHueTo mo ydeOeH mpenMer c
O6uonornyHo yueOHO chabpkanue: “YoBeksT u mpuponara’; Moayda — “CTpyKTypa W KH3HEHH
MpOoIeCH Ha OpraHu3MuTe”, 5 KJac; TeMH: XpaHa U XpaHEHe Ha 4OBeKa; XUTrMeHa Ha XpPaHEHETO
Ha 4OBeKa; 3HaueHME Ha Impolieca xpaHeHe; Omna3BaHe U yKpenBaHe 3/[paBeTO Ha YOBEKa' .

HN3CJIENOBATEJICKA KOHIOEIIIUA

Llen na nzcnenBanero: Jla ce pa3paboTw M m3ciienBa €(EKTUBHOCTTA Ha JUIAKTHYECKa
TEXHOJIOTHSI C aKIIEHT Ha €KOJOTUYHH acCleKTH Ha IMOTPEOHUTENICKO 00pa3oBaHKe B KOHTEKCTA Ha
€KOJIOTHYHATa €THKa B 00y4eHueTo 1o “YoBeKbT M pupoaara” 5. Kiiac Ipy U3ydyaBaHe Ha paszesa
“CTpyKTypa U )KU3HEHU IPOLIECH Ha OPTraHU3MUTE .

Ilpeomem Ha excnepuMeHTanHata pabora: M3scrnenBane Ha eQeKTHBHOCTTa Ha
JIMJIAaKTHYECKa TEXHOJIOTHUS C aKIIEHT Ha €KOJOTUYHU acleKTH Ha ITOTPEOHUTENICKO 00pa3oBaHue B
EKCTIEPUMEHTHPAHOTO Y4eOHO ChbpKaHHUE.

O6exm HaM3cNeIBaHe ca yYSHUIIUTE OT 5. KJIac PY U3y4YaBaHe Ha U3CIIeABaHOTO OMOIIOTHYHO
y4eOHO ChABPKAHUE C IPUIIOKEHNE Ha pa3paboTeHaTa AUAaKTHIeCKa TEXHOJIOT Ul

Xunomesa: Tlpunoxennero Ha pa3paboTeHNTE 3a IENUTE HA MEJarornieckoTo U3clie/[BaHe
ChIBpXKAHME U [OUAAKTUYECKA TEXHOJOTMs 3a MNPHIOKEHHE HAa EKOJOTMYHM acHeKTH 3a
MOTpeOuTeNICKO 00pa3oBaHKe B KOHTEKCTA HAa EKOJIOTMYHATa €THKa, B 00y4eHHeTo 1o ,JOBEeKbT
W TIpupozara” 5. Kiac, 1ie JonpuHece 3a (OpMUpPAHETO Ha 3HAaHWS U YMEHHUs y oOydaBaHUTE Ja:
3anomHs U 6b3npoussedxncoa Gaxmu, nonamus, mepmunu 3a I10; pazbupa yceoenomo 3nanue 3a
110, xato To M3pa3sBa 4pe3 MPeBOJ OT €IUH KOJ Ha APYI, UHTEpIpeTalus U eKCTParoIupaHe,;
npunaza 3ay4enomo 6 KOHKpemHu yciogus 1o ananu3s Ha npoonemu 3a I10; ananuszupa matepuana,
ype3 ThPCEHE Ha ChCTAaBHUTE YaCTU U BPB3KUTE MEXIY €IEeMEHTUTE, KAKTO U NMPUHLUIUTE 3a
cTpykTypupane Ha nHdopmarus 3a [10; kombunupa eremenmume 3a ChCTaBIHE HA OPUTHHAIHO
choOIIeHNe, TUIaH 3a JaJieHa JISHHOCT; M3BEXKAA CIEACTBHS, CHhCTaBs XHUIIOTE3W U pellaBa e
npobnemu cebp3anu ¢ [10; oyensiea B 3aBUCHMOCT OT KOHKPETHA L€ M OOEKTHBEH KPHUTEpUi,
npoOsieM Ha NOTpeOIEeHUETO U JIp.

METO/IM HA U3CJIEJOBATEJICKA JJEMHOCT

Memoou Ha meopemuuno uscnedéane - TEOPETHKO-METONONOTMYEH AaHAIU3 Ha HAydHO-
METOJIYECKa JINTepaTypa 1 MHTEPHET-U3TOUHUIY, CBBP3aHU C MpeMeTa Ha U3CIEIABAHETO, KOHIIEM-
TyaJIHO MOJENUpaHe; Memoou na emnupuuHo u3cieosane - peajieH IeJaroruecKd eKCIePUMEHT,
JIMarHOCTUYHO TECTHpaHe, aHKETHpaHe, ANIaKTHIeCKo HaOlltoIeHe, eKCIIepTHA OIleHKa, CPaBHEHHE,
onHcaHue, M 00CHKIIaHe Ha Pe3y/ITaTuTe, CeMaHTHYEH TU(epeHIrall, KOHIENTyalHO KOHCTPYyHpaHe;
Mamemamuuecku memoou 3a 0oOpabOTKa Ha TOMYYEHHTE KOJNMYECTBEHH PE3YITarH, TaOIMYHU U
rpadMYHH HHTEPIPETALMH Ha JAaHHATE OT ITeIarOrMYECKHs eKCIIEPUMEHT.

AKIHEHTHU HA IEJATI'OI'HMYECKUSA EKCIEPUMEHT

Excnepumenmannuuam mooen e TOMYMHEH Ha ydeOHaTa mporpaMa no ,JoBeksT 1 npupoaara’
5. kyac u TakcoHomusiTa Ha b. Birym Ha umsito 6a3a e nsrpanena (Bakiesa 2000).

Hudaxmuueckama mexnonoaus exmoyea enemenmume: 1/ IHTerpupane Ha 3HaHHA 3a €KO-
nornyHuTe acnekty Ha [10 upe3 crenuaaHo pa3paboTEeHO 3a LEeNUTE Ha eKCIIepUMEHTa IToMara-
1o 3a [10. 3a nennte Ha ekcnepuMeHTanHara paboTta e pa3pabOTeHO oMarajio 3a MoTpeouTen-
cKo oOpa3zoBanue. MHTepnpeTnpaHeTo Ha eKoJornyHuTe actekTH Ha I10 B Hero e B KOHTEKCTa
Ha eKOJIOTMYHaTa eThKa; 2/ BapuaHTH Ha NpHJIOKeHHWEe Ha eKOJOrMYHMTe acrektd Ha 110 B
pa3NIUYHM eTanu OT X0/1a Ha YPOK 3a HOBU 3HaHMs. [3ciienBaHu ca ABa BapuaHTa Ha MPUIIOKEHUE
Ha exonornunu acnektu Ha I[10: B, - Jlunakruueckara texuonorus 3a I10 ce peanusupa mo xona
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Ha W3JI0KEHHE Ha HOBUTE 3HaHMS OT XO7la Ha ypoka B y4eOHus 4ac mo “YoBekbT M mpupopara’
5. knac; B, - Jlunakruueckara texuonorus 3a 110 ce peanusupa B 3aKIIFOUMTENHATA YaCT OT XO/A
Ha ypoka. PeamusupaH e mpeaBapuTeneH nenarorudecku excrnepumeHT B yumnuie COY “Cs.
Cenmouncrennim” rp. [Tnoeaus, npe3 Bropust cpok ydeOnara 2012/13 ron. B excniepumenra ca
BKJIFOYEHH 38 ydeHuka oT 5. kiac (5* kimac pabotu no B ; 5° kiac 1o B,).

KPUTEPUU, UHCTPYMEHTAPUYM U PE3YJITATU OT EKCIIEPUMEHTA

ITpn n3bopa Ha cucTeMa OT Kpumepuu ce PHKOBOIUM OT (akTa, ue ydyeOHaTa mporpama mno
,doBexbT M mpuponara” 5. kiac € pa3paboreHa Ha 0azara Ha KOTHUTHBHATa TakCOHOMUS Ha b.
Baym n enue ot MoTHBUTE 32 yueOHa neitHOCT ,,ipugoouBaHe Ha 3HaHUA (Kokosa, [lanaiioToBa
2013). Kputepunre B Hamara u3cjieoBareicka padboTa ca HUBaTa OT TakCOHOMUsATA Ha b. Birym:
o0eM, pazdupaHe, NpUIIOKEHHE, aHAIN3, CHHTE3, OLIeHKA. Mucmpymenmapuyma € peacTaBeH OT
cuctema ot tectoge T, u T, nposenenu 1o xona Ha exkcnepumenTa. O0oOmERUTE pesyrmanu
OT NPOBEACHUS IPEABAPUTENICH MEeJaroTH4eCKd EeKCIIEPUMEHT IeNAT Ja OLEHST: KaueCTBOTO
Ha JWJaKTHYecKaTa TEXHOJIOTHs, HeWHara HPHIOKUMOCT B M30paHOTO y4eOHO ChABpXKAaHUE;
MPEIU3HOCTTa Ha pa3padOTeHHTE MAWAAKTHYECKH MarepHaly /romarajio, MyJATHMeIuiiHa
TIpe3eHTaLMs U Jp./, KPUTEPUN ¥ HHCTPYMEHTAPHYM 3a OTUMTaHe Ha pe3yararure. Pesynratu ot
excriepumenTa (¢ur. 3) mo n3dbpaHnTe KPUTEPHH ca MHOTO ONM3KHM. EMUHCTBEHara chllecTBEeHA
pasimka oTOessi3BaMe 10 OTHOLIEHHE Ha KPUTEpHH ,,CHHTE3”, KOETO OT/AaBaMe Ha CIIydaiHu
(daxkTopy, a HE Ha EKCIIEPUMEHTHpAaHWUTE BapHaHTH. MHOro 1oOpUTE pe3yiTard Karo IUIo
JIOKa3Bar paboTHATa XMIIOTE3a U B J[BaTa BapHaHTa HA EKCIIEPUMEHTA.

3HaHHEe
5.4
52
i 5 -

OrieHKa - Pasbupane a——T]B1
T1IB2
smeT2B1
CHHTE3 [prnosxeHe e——T2B2

AHAIR
@ur. 3. Pesynraru OT meqaroruyeckus eKCIepUMEHT

M3Bonu u 3akaiouenns: — Pa3paboTeHara u eKCIIEPUMEHTAIHO IPOBEpeHa AUAAKTHISCKa
texHomorus 3a [1O e omrmmanHa m edekrmBHa; — PaszpaboreHure momarano, cucrema OT
JIMAAKTHICCKH MaTepUali — IIoMarajo, MyJITHUMEIUHHA IPe3eHTalHsl, HOCTEPH U Jp. OCUTYpsBaT
MHOTO JOOpH BB3MOXKHOCTH 3a peanmsupane Ha [10; — Y4e6HOTO chabpxkanue 1Mo ,JOBEKBT
¥ mpuponara’ 5. Kiiac. “Ma MHOTO JOOpH BB3MOXKHOCTH 3a MHTerpupane Ha [10 B oOydeHmnero
no npeamera; — Jlomyckame, 4e M3CiIeBaHaTa JUIAKTHYECKa TEXHOIOTHS M U3IIOJI3BAHHUTE 32
LETUTEe Ha EKCIIePHMEHTa AWAAKTHYECKH MaTepualll OMXa HaMEpWJIH YCIENIHO NPHIOKECHHE B
Jpyro y4eOHO chIbpiKaHHe B Ipolieca Ha OHOJIOTMYHA TOATOTOBKA B YUMIIHILIE.
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Abstract

In the long term, the planning of general business policy translates into concrete business
assignments that must be realized in view of a unique business system goal. In order to define of
one long—term production development program plan it is necessary to perform many complex
activities generally known as product development marketing research. This article analyses the
marketing role in product development with a specific overview of research and market analysis
with the purpose of establishing the tendencies, demands, wishes and market needs of the business
product system. The distribution of the collected data is shown along with the method for their
obtainment in view of methods and market research techniques.

1. INTRODUCTION

Marketing represents one of the most important activities that some organizations or business
subjects must carry out in order to insure further success. Contemporary industrial organizations
have still not achieved a technological ideal, [1,2] yet they are the continuous scene for different
human and social interests within organizations and among organizations, [ 1]. Today’s dynamically
developing environment of competition is considered corrective in relation to the market. To have
a good product or service is not enough. It is important to provide the public, which means buyers,
users, investors etc., with the best possible information about the product.

The length of the product life cycle has no rules. It is believed that the best policy for a long
term production development program for the introduction of new or renovated in advance. Thus,
the conception and development of the marketing strategy play a key role.

2. BUSINESS PLAN DEVELOPMENT

For production planning we can say itrepresents the process, [ 1,3], in which the aforementioned
attributes are combined, from a technological point of view, with costs and income policy, into
marketable product. Planning of product development represents that stage of planning activities in
the company that concerns the choice of relevant product characteristics and product adjustability
to consumer demands. It is commonplace that companies are introduced to user’s wishes and
needs through market research.

2.1. Long term business plans

In the long term, business plans, business policy and business system goals are formalized in
a more concrete manner by defining the goals and the working area of particular business system
functioning over an extended period. However, in well-conducted business system it is necessary
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to establish two of the most important long term plans:
1. Long—term production development program plan
2. Long—term production development system plan
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Figure 1. Product lifecycle: planning phases, program implementation through production,

exploitation and program retirement

A long—term production development program plan in a marketing context means that the
destiny of a business system, over fixed extended period, is to be determined.

Therefore, its real definition for quality, rational production and profitable sale is the basis
of the business system. The production program needs to be exploited as up until it is located on
the ascending line of its own market expansion and when it crosses over into a stagnation period
or decrease, it needs to have a new or renewed program towards a secure planning development
production system. Each plan period has the following planning phases: program introduction into
production, exploitation and retirement program, Figure 1.

2.2. Planning and projecting period

Planning period and projection (al) represents the basis of every initial stage of production
development.

Moderate evolution of a production program is a guaranty for business stability. The best
policy for a long—term production development program is one that allows for new or renewed
products to appear beforehand. In order to define one long—term production development program
plan, one needs to carry out many complex activities generally known as marketing research
product development. The types of research and analyses that need to be carried out so that a
decision can be reached about long—term production development are as follows:

* Research and market analysis;

* Research and concurrent analysis;

* Research and analysis of own existent production;

In this phase, one of the most relevant goals is to establish the possibility of success on the
market.

Expenses arising from investment in this phase are involved in after—product pricing or even
in the failure of realizing wherein the project gets abandoned and is written-off. In this phase, a
decision is made based on earlier analyses — would it pay off to invest in further development and
marketing of an existent product for retaining [1,3,4] on the market (with lower profit) or would it
be wiser to launch a brand new product on the market. Based upon the above mentioned research,
analyses and evaluations that need to be professionally and objectively performed in a long term
production development program plan consist of the following:

* the definition of a product program which manifests through:

- Product preview (list-assortment) which is projected to produce and sell,
- annual amount determination of particular products which need to be produced with a
production life mark for a particular product
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* definition of significant technical-production demands which new and reconstructed
products need to fulfill,

* definition of significant commercial demands which are interpreted as:

- upper cost border definition of each product,
- the planned placement (selling) area for each product
- definition phase promotion of new and reconstructed products and the beginning of

regular sale.

3. PRODUCT DEVELOPMENT BASED ON MARKETING RESEARCH

Market research and analysis consider the buyer’s needs and wishes. This research is
particularly important because it gives the enterprise important guidelines for product development.
In the modern dynamic economy, a more and more dynamic market whose trends are changing
almost every day, it is very difficult to maintain market position. Every year thousands of new
products are introduced into the market from which 70% - 90% fail, [3,4], and one of the mentioned
reasons is the absence of market research. Therefore, it is very important to continuously consider
the market in order that a product can be launched at the optimal time.

3.1. Marketing phases of market analyze

To ensure the best feedback, marketers use a variety of tools and instruments in order to gather
necessary information. Parallel with technological development, the number of techniques is
increasing and much more supersedes the traditional direct way of directly obtaining information.
The schematic process of marketing research is shown in Figure 2.
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Figure 2. Market research phase

The research process is divided into three phases:

* preliminary phase which includes problem definition and development of the information
source,

+ manipulative phase in which information is gathered and information analysis is
implemented,

« final phase in which the obtained results are presented.

In the preliminary phase of defining research problems and goals, it is essential to choose
quality information. Namely, the research team leader in this phase has to decide between an overly
broad or an overly narrow definition of research problems and goals. An overly broad problem
definition implies larger research costs of gathering and elaboration of information, but an overly
narrow definition of research problems and goals does not consider all of the influential factors.
The second phase elaborates plans for gathering information, while the third phase includes the
presentation of given results.

3.2. Research data types

During the research phase, data are extracted from different sources. There exist two main
data types: primary and secondary. This data represents the buyer’s wishes and expectations, for
example: the form, price, quality, durability or reliability of some product. Primary data include

data collected following research procedures (methods), Figure 3:
3 Perceptive research

prescnlation

Sort ol research = 3 CQuestionnaire research

—3 Experimental research
Figure 3. Primary data exploring approach
173



Primary data research procedures are divided into perceptive research, questionnaire and
experimental research. For example, with perceptive research, techniques gather brand new
data. Research by questionnaire is [4], the middle area between pertinent perceptive research
and experimental research. Experimental research represents the basic kind of research. Its
purpose consists of connecting cause and effect relationships through the elimination of opposing
explanations from perceptive results. As an example, we can give a case where the producer chooses
one buyer control group familiarized with the prototype of a specific product and then observes
their reactions, commentaries and suggestions. That data can be collected by questionnaire and /
or interview.

Each of the mentioned approaches uses different research instruments. These instruments can
be divided in two groups: questionnaire or other mechanical-electronic approaches. Therefore,
the questionnaire belongs in the group of most frequently used instruments. It contains the specific
group of questions to which the examinees give answers. During questionnaire preparation, it is
of importance to take into account the meaning and mode if question formulation. In practice,
questionnaires can result in many errors because of careless question design.

With the continuous development of different on line based applications, several new
electronic marketing tools are available. Electronic marketing or e-marketing can be described as
a marketing goal’s achievement through the use of computer—communications equipment.

In addition to the primary data that is directly received, it is also important to collect
secondary data. We can define such data as information that somewhere already exists but that
is collected for some other purpose (internal sources, different publication types, periodicals and
books, commercial data). In addition to commercial messages, mail can be applied to marketing
research. Messages can contain different interactive questionnaires with the purpose of improved
development and adjustment of a new product to the current market environment. In this situation,
we can conclude that information on product development can be accurately paralleled with
marketing changes in a much shorter time frame than that was previously the case.

The advantage of secondary data resources is the possibility using it as initial ground research
and analysis in product development. The expenses are decreased due to the fact that the required
data already exists. On the other hand, the disadvantages of information profiles are in the tendency
that they typically lead to generalized information that is not strictly related to the immediate focus
of research and therefore information can be incomplete or imprecise.

4. CONCLUSION

Every business development plan has the following phases; planning and projecting phase,
implementation into the production phase and retirement phase. From a product development
stand—point the planning and projecting phase is of particular significance. In this phase, research
and analysis has to be carried out. This process is divided into the primary phase, which includes
problem definition and information development, the manipulative phase for information analysis
and the final phase for information processing and presentation. The collected data is divided into
primary and secondary categories. Primary data can be collected via observation, questionnaire or
via experimental research.

Secondary data is collected from the existing data, which is collected for some other purposes,
but can include important information for current research. Instruments are divided into two main
groups: questionnaire and other mechanical—electronic assets. The questionnaire is among the
most frequently used instruments. In the second group, the audiometer and specialized cameras
for eye movement monitoring are notable. Resulting from the rapid expansion of technology,
several new marketing tools are available. For large scale distribution of marketing contents to a
larger amount of addresses electronic mailing lists are appropriate. Because of rapid growth, e—
mail marketing has great potential. Data collected via e-mail questionnaires can be simply and
quickly processed. In this case, there is adequate allowance for further adoption to virtually any
consumer or several categories of consumers with similar requirements.
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IMPOYYBAHE HA Bb3MOXHOCTTA 3A OBE3BPEX/IAHE HA
AMOKCHILHWJIMH BbB BOJJHU PA3TBOPU YPE3 XETEPOI'EHHO
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EXPLORING POSSIBILITY OF ABATEMENT OF AMOXICILLIN IN
AQUEOUS SOLUTION THROUGH HETEROGENEOUS CATALYTIC
OXIDATION

Abstract

The catalytic activity of bulk and supported non-stoichiometric nickel oxide system (NiOx)
for low-temperature oxidative degradation of the B-lactam antibiotic amoxicillin in an aqueous
phase using air as oxidant has been tested. A non-conventional ultrasound assisted method for
the synthesis of bulk NiOx catalytic system was applied to obtain nanosized catalytic material,
while the supported catalyst was prepared by wetness impregnation method. A low-ash-content
composite C/SiO, material obtained by pyrolysis of rice husks has been used as a catalytic support.
The kinetics and the effect of catalyst amount on the degradation efficiency of the oxidation process
were investigated. It was found that bulk NiOx catalyst exhibited higher activity in amoxicillin
degradation than the same of the supported NiOx sample and complete antibiotic removal could
be achieved in 5 min at ambient conditions and without pH adjustment. Moreover, a high extent of

amoxicillin mineralization was achieved as evidenced by UV-Vis and HPLC analyses.

1. BbBeneHue

EnmuH 0oT MacoBo M3MON3BaHUTE MOJNYCUHTETUYHH P-TakTaMHU aHTHOMOTHIM € Amoxicillin
(AMX), nmpunarad B XyMaHUTapHaTa U BeTepHHapHa MEAULIMHA ITOPAJH CBOS IHIMPOK CIEKTHP Ha
JIEWCTBHE CIIPSIMO Pa3IMYHU IPyNU OaKTePUU U MUKPOOPraHu3Mu. EMUTHpaHeTo My B TPUPOTHHUTE
BOZIOEMH MTPUYMHSIBA CEPUO3HU 3aMbPCSIBAHMUS Ha OKOJIHATA CPEeZla, KOETO Hajlara HeoOXOAUMOCTTa
OT THPCEHETO M Pa3padOTBaHETO HA MOAXOSIIH, €BTHHU U e()eKTUBHH METO/IM 32 JeTpajaus Ha
nomo0Hu OMO-HepasrpaguMu MOJIeKyIH. EQHM OT nmpuiiaraHuTe HOBM M o0elaBalii METOIH 3a
nectpykims Ha AMX ca Advanced oxidation processes (AOP), BitouBaiiy Hali-uecto OeHTOH
peakuusTa, Mpu KosITO OKHCIEHHETO Ce N3BBPILBA OT BUCOKO PEaKTHBOCIIOCOOHUTE XHIPOKCHUITHH
paauKaiM ataKyBallu opraHuyHara Mojiekyna (Xomem 2010: 6272—6280). Elmolla u Chaudhuri
(Enmona 2009: 1476-1481, Enmona 2009: 666—672)noknansar, ue nmpunaraiiku OEeHTOH WIH
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¢oro-Denton nporiecu ce noctura 80 % merpaganus va AMX npu pH 3 u remneparypa 60°C 3a
50 munyTH. B uTeparypara cplecTyBar JaHHU 3a okuciaeHne Ha AMX ¢ u3non3BaHe Ha OKCOH
KaTO OKMCJIUTEN, FEHEPUPAL CHIIHO PEAKTUBOCMIOCOOHHUTE cyndaruu paaukanu (SO,) (Ceu 2009:
4363-4369). M3BecTHU ca 1 peakLK Ha OKKMCJIEHUE Ha ChIaTa rpyra aHTHOMOTHUIIM C Pa3InuHU
okucyurenu karo H,O, u 030H npu KOUTO € M3CNIENBAHO BIMAHHETO HA Temmneparypara 1 pH Ha
cpenara BbpXy ckopoctra Ha nponeca (FOur 2012: 160-167, benutes 2009: 53-59, benutes 2011:
1149-1156, Hon 2010: 5940-5948). [1pu Bcu4kH [10-rope OnMcaHu METOANKHN 00ade ce HabmoaBa
MIOJTy4aBaHETO Ha TOJISIM OpOi MEXIMHHYU ChEAMHEHUS, HSIKOU OT KOMTO M apOMaTHH. YCTaHOBEHO
e, ue npu okucnenue Ha AMX c exonorumunus depar (VI) ((FeV'O*,, Fe (VI)) ce nocrura jo
II'bJIHA JAerpajnauus npu HeytpainHo pH u craiiHa Temneparypa. OnpenesneHu ca MexaHu3Ma Ha
npoueca u kuHernunure napamerpu (Llapma 2013: 446-451).
IlenTa Ha Hacrosara paboTa e Ja ce u3cieaBa Bb3MOXKHOCTTA 32 00e3Bpexxaane Ha AMX
BbB BOJIHU Pa3TBOPU UPE3 XETEPOreHHO KaTaIUTHYHO OKUCIICHHE.
2. ExciepuMeHTAJIHA YacT
[Ipu pa3paboTBaHeTO HAa HAayYHHTE OCHOBM Ha METO/A 33 CHHTE3WpaHe Ha HOBU Ni-
OKCHUJIHM KaTaJUTUYHU CUCTEMH (MHIVBHIYaJIHM M HAaHECEHH) CE PHKOBOJMXME OT OCHOBHUTE
W3UCKBAaHUS KbM HUCKOTEMIICPAaTypHUTE EKOJIOTMYHH KaTallM3aTOpH 3a IIBJIHO OKHCIICHHE Ha
OpPraHWYHU CHhEAWHEHUS IPU MEKH YCIJIOBUS (TeMIiepaTypH, OJM3KU 10 cTaliHata U arMoc(hepHO
HaJIsiTaHe), a UMEHHO: KaTaluTHYHO-aKTHBHATa (ha3a Jia ce XapakTeph3upa ¢ BUCOKa TUCIIEPCHOCT;
BHCOKO ChJIbp’KaHNE Ha CBPBXCTEXEOMETPUYEH, aKTUBEH KHUCIIOPOJI; BUCOKA CTEIIEH Ha OKUCIICHUE
U OKTaeApHYHa KOOPJHMHAIMS Ha METAJIHUTE WOHW; HUCKA EHEPrus Ha Bpb3Kara MOBbPXHOCTEH
KaTnoH- kuciopox (M-O); nammuume Ha OH — rpynu B TexHust cberaB. IlomyuyaBanero Ha
KaTaJu3aTopy, OTTOBapsIly Ha IOCOYSHHUTE HM3MCKBAHMS CHIIHO 3aBUCH KAKTO OT M3XOJHUTE
KOMIIO3UIIMH, TaKa ¥ OT YCJIOBHSTA, IIPH KOUTO CE€ MPOBEXKAA CHHTE3aTa UM.
2.1. Ilonyuasane na kKamanumuyHume oopazyu
3a cuHTE3MpaHEeTO Ha MacuBHUA oOpasel NiO,_ Gelle NpUIIOKEH yTaeuHO— OKUCITUTENEH
METO/] ¢ 00pareH MOpsIbK Ha yTasBaHe, MOJIIOMOTHAT C YJITpa3ByKoBa 00paboTKa C yITpa3ByKOB
xomorenusarop UPI100H (XpucrockoBa 1998: 95). VnTpa3BykoBOTO BB3ACHCTBUE CIIOMAra,
OT eJHa CTpaHa, 3a Mo-e()eKTHBHA XOMOTECHHW3alMsl Ha PEeaKkUHOHHAaTa CMec, a OT Jpyra e
MIPEANOCTaBKa 3a I0JlydyaBaHe Ha BHCOKOAMCIIEPCHH M HAaHOPa3MEpPHH CHUCTEMH C I10-BHUCOKa
cnenuduyHa MOBBPXHOCT. [lociienHOTO JompuHAcs 3a yBeau4YaBaHe Oposi Ha JIOCTBITHUTE
KaTaJUTUYHH LEHTPOBE 3a aacopOIms Ha cyOcTpara M aKkTUBHpaHE Ha OKUCIUTENS, KOETO
OnaronpuATCTBa peakUMOHHATa KuHeTHKa. Hanecenara okcuaHa cucTeMa, o3HadeHa karo NiO /
B3, e monmy4ena no mMerona Ha uMrpernupanero. Karo Hocuren e usnonssan xubpuuaen C/SiO,
Mmarepuan (B3), nomyden upes nuponusa Ha OpU30BH JIOCH. KbM KbM ONIpENeNICeHO KOJIMYECTBO
or Hocutens B3 ce npubass onpenenen obem 0.1M Bozen pastBop Ha NiClLx6H,O mo mbino
MIPOINIMBaHE Ha Pa3TBOPA B MOUIOXKKATA, C ITOCIIEBAIII0 XOMOT€HU3UPAHE B YITPa3ByKOBa BaHa 3a
10 munyTu. Ciies XOMOT€HH3MPaHETO, KbM CMECTa Ha Karku ce mpubass cmec ot 6 ml 4 M NaOH
u 25 ml NaOC]I npu HenpekbcHATO pa30bpKBaHe /10 IIOJy4aBaHETO HA YepHa yTaiika. [locnennara
cTapee B MaT€pHUs Pa3TBOP B NPOJBIDKEHUE Ha 24 yaca, ciiesl KoeTo ce GuiITpyBa, IpOMUBA ce
C JleCTHIIMpaHa Boja /10 oTpuuarenHa peakius 3a Cl- — onu u HeyTpanHo pH u ce cymm ce Ha
BB3/yX B npoabmkeHue Ha 3 h ipu 105°C mo mocrosiHHa Maca. CUHTe3UpaHUTe KaTaTUTUYHU
o0pasuu ca oxapakrepusupanu upe3 XRD, FTIR,TEM u SAED.
2.2 ExcnepumeHmannuy mexuHuxku
XRD 6ere nposenieH ¢ nomoinTa Ha peHTreHoB audpakromersp TUR-MA 62 ¢ KOMIIOTEpHO
ynpasienue Ha ronuomerspa (HZG -3), onepupain npu U = 37kV, Cu Ka apuenue (A = 1.5406
A) u I=20mA. O6pasiure 6sixa ckanupanu B 20 o61actta ot 10-80°. dasopara uaeHTHPUKAIHS
€ HalpaBeHa Ype3 CPaBHSIBAHE HA EKCIIEPUMEHTAHUTE Tudpakrorpamu ¢ 6azara qanHu JCPDS
(International Center for Diffraction Data, Alphabetical Indexes, Pennsylvania 19073-3273, sets
1-86, 1997). FTIR — cnekrpure 0sixa 3acHetH Ha cniekrpodoromersp Perkin — Elmer 1750 B
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tabnerku ot KBr (2 mg ot crorBeTHara npoba B 200 mg KBr).

CTpyKTYpHUST aHAIN3 Ha 00pa3LUTe € HalpaBeH ¢ TPAHCMHUCHOHEH €JIeKTPOHEH MHUKPOCKOIT
¢ Bucoko pasnensae JEOL JEM 2100 npu yckopsiBamo Hanpexerue 200 kV. Usnon3eanu ca asa
OCHOBHH peXMMa Ha paboTa Ha MHKpPOCKOIIa — CBETIIONOJIEBa TPAHCMUCHOHHA MUKpockonus (BF
TEM) u enextponHa audpakmus ot n3dpana odmact SAED.

UV-Vis criektpure, KakTo U TeXHHTe BTOpH nponsBoguu (D2) ca 3acHeTH c ABYIbYEB
ckanupam; UV-Vis cmekrpoporomersp (Momen Cintra 101) B obmactra 200-400 nm. Ilpu
CHEKTpaJIHNUTE N3MEPBaHU € N3IT0I3BaHa KBapIoBa KoBeTa ¢ iebenna 1 cm, a KaTto CpaBHUTETHA
npoba — nectwiMpana Boja. V3MeHeHHeTo Ha KOHIEeHTpanusTta Ha AMX ce ompenersmie Bb3
OCHOBa Ha U3MEPEHMs aOCOPOIMOHEH HHTEH3UTET Ha JIBaTa XapakTEPUCTUYHM TUKa NPH A =
227 nm u 272 nm.

HPLC ananusuTe ca 3BBPIIEHU C KOMITIOTBPU3UpaHa CHCTEMa 3a TeUHa XpomaTorpadust
Knauer, Germany, o6opyasana c DAD netekrop. Pa3nensHeTo Ha KOMIOHEHTHTE B aHATU3UPAHATA
npo0a ce M3BbpIIBANIE C aHANWTH4HA KonoHa Purospher (Merck) RP C . (250 x 4.6 mm i.d.,
5 pm). AHanu3bT O€ OCHIIECTBEH B M30KPATEH PEXHM ChC CKOPOCT Ha eixyupane | ml/min n
obem Ha mpobara 3a ananu3 20 pl. Karo monsmwkHa ¢asa Oerre u3mon3BaHa cMeC OT METAHOI
u 25 mmol KH,PO, B ornomenue 5:95 (v/v). Usmenennero na pH Ha pasteopa ce crezieme ¢
mynTudyHKIMOHaNHa anaparypa Ino Lab Multi 740.

2.3.Ilpouedypa na xemepozeHHO-KaMAAUMUYHO OKUCTIEHUE

XeTeporeHHO-KaTaJIuTHYHOTO OKKciIeHne Ha AMX ¢ Bb31lyX ITpu aTMoc(epHO HajsraHe
u 25°C ce mpoBexnaiie B TEPMOCTATHpaH peaktop ¢ obem 150 cm?, cBbp3aHa ¢ TepMOCTAT
U-1. OkucrenneTo ce BoJelle NpU HENpeKbCHAToO pa30bpKBaHe ¢ MarHUTHa Obpkajika. [Ipm
BCHYKH ONUTH Oemie cieaBaHa cieanara mpoueaypa: 100 cm® 50 mg.dm™ Bomen pa3tBop Ha
AMOKCHIIWJIMH C€ HAaCHIa C BB3AYyX B NpOABIDKeHHe Ha 20 MUHYTH, Clel KOETO ce NpHOaBs
OTIpEIeIeHO KOJIMUECTBO KaTanu3arop. M3mon3BaHeTo Ha moclienHus B MpaxoBHIHA (opMma e
e(HKacHO, 3aII0TO Ce yBeJIM4YaBa JOCTBITHATA 32 Peakiys MOBBPXHOCT Ha Karanuiaropa. B xona
Ha OKHMCJIMTEITHHS IPOLEC HEMPEKbCHATO ce OapOyThpalie Bb3AyX B CUCTEMara, 4pe3 KOeTo ce
MOAIbpIKallle CTallMOHapHa KOHIIEHTPANKs Ha pa3TBOPEH BbB BOJIATa KUCIOPO.

EdexTuBHOCTTA Ha OKUCIMTEIHUS MPOIIEC CE OLICHSIBAIIIE MO CTENEHTa Ha MPeBphIIaHe
Ha AMX (a, %) 1 upe3 ckopocTHaTa KOHCTaHTa (k, min '), onpeseneHa Mo KHHETHYHO ypaBHEHHE
Ha peakyst OT IIbPBU MOPSIBK.

3. Pesyararn n quckycus

Pesynrarure oT peHTreHO(a30BHs aHAIHM3 [TOKa3aXa, Ye CHHTE3UPAHNUTE KaTaIUuTHYHH
o0pasiy ca peHTreHoaMoppHU. AMOPQHHUAT XapakTep Ha oOpasiure o0yciaBs XMMHUYECKa H
CTPYKTYpHA H30TPOITHOCT Ha AKTHBHHUTE LIEHTPOBE BBPXY IMOBBPXHOCTTa Ha KaTAINTHYHUTE
CUCTEMHU, KOETO € MPEANOCTAaBKA 32 BUCOKA CEJIEKTUBHOCT B OKUCIUTETHUTE IPOLIECH.

Ha ¢ur. 1a e mpeacrasena TEM Mukporpadus Ha MacMBHHS KaTanusatop. Buano €, ue NiO|
e oz (hopMara Ha HaHOYACTHUIIM ChC chepuaHH HOPMHU U pa3MepH OT MopsiAbKa Ha 5 nm - 20 nm.
[ocnenuuTe 0OpasyBar rojieMu arperary, HaOposBalIM CTOTUIM YacTHIU. Ciel NHAEKCUPAHETO
Ha qudpaknuoHHaTa KapTuHa (¢ur. 1b) e ycTaHOBEHO, Ye Te OTIOBapsAT HAa HECTEXHOMETPHUYEH
monoknHen Ni O .
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3.3. FTIR cnexmpockonus
Ha ¢ur. 2 e mpencrapen MY-cnexrspa Ha macueHuA NiO, oOpaser.
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@ue.2. IR cnexmuvp na NiO,

XapaxrepHa ocobennoct B MY-cnexrhpa Ha NiO, ¢ HaIMYMETO HA INMPOKA WHTECH3MBHA
uBuna npu 573 cm’!. [MocoueHara uBKLa ce 00ycliaBsi OT BaJICHTHUTE TPENTEHHs HA BPH3KaTa
M — O or moBppXHOCTTa Ha oOpa3ena W OTYNTA HAJHMYUETO Ha aKTHBEH KHCIOpox B Hero. B
CIIEKTBhpa Ce PEruCcTpUpa W IMIMpOKa MBHUIIA Ha morrbiiade npu 3370 cm, xosTo ce obycmasst
ot tpentenusita Ha OH-rpynu, cBbp3aHu ¢ BOAOPOIAHM BPB3KH W/HIK HA BoAad. JIOMBIHUTEIHA
JAHHY 332 HAJIMYMETO Ha BOJa AaBa M mBHIara mpu 1620 cm™!, meipkama ce Ha AeGOopMaIlHOHHH
TpEenTeHus Ha BOIHU MoJeKynu. Bxmtousaneto Ha OH - rpymnu B chCTaBa Ha OKCHIIHUTE CUCTEMHU
(B pesynrar oT HMpHWIOKEHHS oOpaTeH MOpSAIbK Ha yTasBaHE) € LeNecho0pa3HO, Thi KaTo Te
y4acTBaT B OKHCIUTEIHUS MEXaHU3BM Ha M3CIIEIBAHUS IIPOIIEC.

3.4. Huckomemnepamypro OKucleHue HA AMOKCUWUIUH 6b8 600HU DA3MEOpU ¢
yuacmuemo na macusen NiO_u nanecen NiO /B3.

B npexBaputeneH exkcriepuMeHT Oelre yCTaHOBEHO, 4e Oe3 BHACSHE Ha KaTalu3aTrop
B CHCTEMaTa He Ce M3BBPIIBa XUMHYHO okucieHue Ha AMX c¢ Be3ayx. OcBeH TOBa, YHCTHSAT
Hocuten B3 He mposBABa KaTaJIUTUIHA aKTHBHOCT IIPH CHIIUTE yCIOBHUS.

Ha ¢urypu 3-4 ca npencrasenn UV-crieKTpHUTe U TEXHUTE BTOPH IPON3BOTHI HA PAa3TBOPH

Ha aMOKCHUIIIINH, 3ACHETH B X0/1a HAa XeTEPOTEHHO-KaTATUTHIHOTO My OKHCIIEHHE BEPXY MAaCHUBEH
NiOx mpu onpesenenu ycnoBus .
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@ue.3. UV - npoghun na peaxyuonnama cmec 6 Xo0a Ha OKUCIUMENHUSL RPOYEC 8
npucvcmeue na NiOx (Co = 50 mg dm; pH = 6.4, t = 25°C, C,=0.5 g dm’)
17 ——0- 50 mg/l AMX

——1-10 min 0.5 g/l NiOx
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Que.4. UV- D2- cnekmpu Ha npobu om peakyuoHHama cmec
(Co = 50 mg dm?; pH = 6.4, T = 25°C, C 0. =0.5g dm?)

Ot ¢purypute e BumHO, 4e cuHTe3upaHUAT NiOX JeMOHCTpHpa BHCOKa KaTaIUTHIHA
AKTHBHOCT I10 OTHOLIEHHE OKHCINTEIHATa Aerpajalysi Ha aMOKCHUIIWINH IPH ,,MCKH yCIOBUS~
(arMocdepHO HalsITaHe U cTaifHa TeMIeparypa). YCTaHOBH Ce, Y€ MPU U3CICABAHUTE YCIOBHA 3a
20 muH ce moctura ~ 54 % creneH Ha MpeBphIIAaHe Ha CyOCTpara, a 3a IBJIHOTO My pasrpakiaHe
ca HeoOxonumH 2 gaca. B Tabmuma 1 ca mpencTaBeHn onpeneneHnTe KHHETHIHN XapaKTepPUCTHKH

Ha OKUCIIMTEIHUS IpoIec:
Tabnuya 1. Kunemuunu napamempu na npoyeca na oxucienue ha AMX ¢ NiOx (0.5 g dm?)

t, min k, min"! a, %
0 - 0
5 0.039 17.81
10 0.033 28.08
15 0.035 40.93
20 0.039 53.78

C uen npoy4BaHe BIMAHUETO HA HOCUTENS BbPXY KaTaJUTHYHOTO ToBesieHue Ha NiO, Genre
nposesieHo okuciienue Ha AMX ¢ Hanecenus xaranusarop (NiO /B3) npu chbiiuTe peakimoHHH
ycnosus. C nomornra Ha UV- criekrpanes aHanu3 1 HPLC (¢ur.5) ce ycraHOBH, 4e KaTaluTHYHATa
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AKTHBHOCT Ha NIOX/B3 € 3HAYUTCJIIHO ITO-HUCKA OT Ta3u Ha MaCHUBHUS 06pa3e11, KOE€TO MOXKE 1a C€

OTAal€ Ha MO-HUCKOTO CbABbPKAHUEC Ha AKTUBCH KHUCJIOPOA B HAHCCCHUS KaTaJIn3aTop.
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Que.5. HPLC xpomamoepamu Ha pasmeopu Ha Q@ue.6. HPLC xpomamoepama na peaxy. cmec

AMX npedu u cied KamanumuyHo OKUCieHue 6 X00a HA OKUCIEHUE C PA3IUYHU KOIUYeCmea
évpxy NiOx u NiOx/B3 (C  =0.5 g dm™) NiOx

W3cnenpano Oemnie W BIMSHHETO HA OCHOBEH ONEPAIMOHCH IMapaMeTbp- KOJMYECTBOTO Ha
KaTaiu3aropa BEpXy e()eKTHBHOCTTA HAa OKHCIUTEITHUS NPoLec, KaTaIu3upaH oT MackBHUSI NiOx
karanmsarop. OT npeacTaBeHuTe XpoMarorpaMu (Gur. 6) e BUIHO, Ye IpH 4-KpaTHO YBEITMYaBaHES
Ha KOJIMYECTBOTO HA Kartaim3aropa 3a 30 MHH ce MOCTHIa IPaKTHYCSCKU ITBJIHO OKHCICHHE Ha
AMX.

Pesyararute oT HACTOAIIOTO M3CJIEABAHE MOKA3BaT, Ye € BH3MOXKHO Ja Ce IIOCTUTHE
obe3BpexxaaHe Ha AMX BBB BOJHHM Pa3TBOPH 4pe3 XETEPOTCHHO KATAJIUTHYHO OKUCIICHHE C
yuactie Ha NiOX. Bucokara akTHBHOCT Ha oOpasena ce IbIDKH Ha BHCOKOTO ChIbp)KaHHE Ha
aKTUBEH KUCJIOPOJ U HAHOPAa3MEPHOCTTA Ha KaTAIM3aTOPHUTE YACTHUIH, PE3YIATAT OT MIPUIIOKCHUS
CHHTe3¢H MeTo. VIMoOMIM3npaHeTo Ha akTHBHATA (pa3za BEPXY W3MOJI3BAaHUSI HOCUTEN HE BOMIH JI0
MOBHIIIABaHE HA KaTAIUTUYHATA AKTUBHOCT U CEJICKTUBHOCT.

Asmopume usxazeam orazooaprocm na Qono ,, Hayunu uscnedsanus “ npu MOH (Ilpoexmu
JIOHU E01/7 uw AABY 02-7/10) u npu IIY*“Il. Xunenoapcxku® (IIpoexm HHU-XD 2013) 3a
oKazamama uUHaAHco8a NOMow.
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Abstract

Nanocrystals of single-phase neodymium monoaluminate (NdAIO,) were prepared by
modified sol-gel method. Tartaric acid was employed as a new complexing agent that has facilitated
the low-temperature synthesis at 900°C, without adding 1,2-ethanediol. The nanopowder was
characterized by X-ray diffraction (XRD), scanning electron microscopy (SEM), high resolution
transmission electron microscopy (HRTEM), and specific surface area. The binding energies
of core-level electrons in the nanocrystalline samples were obtained by X-ray photoelectron
spectroscopy (XPS) and found slightly shifted in respect to the corresponding values for the same
elements. The temperature dependence of the AC magnetic susceptibility was measured between
2 and 250 K. Effective Bohr magneton number (p,,), Curie constant (C), Weiss temperature (0),
were also determined.

Keywords: neodymium monoaluminate; sol-gel method; magnetic susceptibility; effective
magnetic moment; XPS spectroscopy

1. Introduction

Lanthanide monoaluminates (LnAlO,) form in pseudo-binary system Ln,O,-AlO,.These
materials have been widely used for buffer layers of various perovskite-type films, high-
temperature superconductors or ferroelectrics, as well as activated solids for luminescence and
dielectric laser hosts and colossal magnetoresistance oxides. It has been noted that the lanthanide
monoaluminates possess very good microwave dielectric properties, especially SmAIO, [1]

Complex-oxide nanoparticles of size 50 nm or less may also exhibit other valuable properties
such as superparamagnetism, UV shielding, energy upconversion, antifungal, etc. [2, 3].

The sol-gel methods have been used to prepare nanoparticles of neodymium monoaluminate
dispersed in Al O, matrix and the optical and mechanical properties of Nd**ions have been
studied [4-6]. Nanopowders of SmAIO,, DyAlO,, and GdAIO, were synthesized by modified
sol-gel reaction and their magnetic properties were also studied [7-9]. It has been noted that these
compounds possess unusually low effective magnetic moments of the Ln’" ions, obtained from the
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temperature dependence of molar magnetic susceptibility in the range 2-300 K.

The sol-gel syntheses, variations of the Pechini’s method [10] based on reactions of hydrolysis
and condensation, provide good quality products, simple pH control and chemical homogeneity
during the process.

The aim of this study is to report the results of a modified sol-gel procedure, the magnetic
susceptibility measurements and surface properties of neodymium monoaluminate (NdAIO,)
nanocrystals.

2. Experimental
2.1 Preparation

The samples were synthesized by aqueous sol-gel method. The gel was prepared using
stoichiometric amounts of analytical-grade, high-purity Nd,O, (Rare Earth Products, 99.99%),
AI(NO,),.9H,0 and tartaric acid (2,3-dihydroxybutanedioic acid, HO,CCH(OH)CH(OH)CO,H).
In the sol-gel process, 4.0376 g Nd,O, was first dissolved in 50 cm® HNO, (“Merck”, aq., 2 mol/
dm’) at room temperature. To this solution, 15.0052 g AI(NO,), dissolved in 400 cm’ bidistilled
water (0.1 mol/dm?®), and tartaric acid 0.2 mol/dm® were added. Ammonia was used to lower the
acidity to pH = 5. The mixture was then stirred at 80°C for 6 h. The gel obtained by concentrating
was transferred to a Pt crucible and preheated in air at 600°C for 6 h. After an intermediate grinding
in an agate mortar, the black powder obtained was additionally sintered at 800°C for 4 h and at
900°C for 4 h in air to a pale, pinkish powder.

2.2 Experimental techniques

Powder X-ray diffraction spectra were collected within the 26- range from 10° to 80° with a
constant step 0.04° and counting time 1s/step on Bruker D8 Advance diffractometer with CuKa
radiation and SolX detector. The spectra were evaluated within the Diffracplus EVA package.

Scanning electron microscope (SEM) JEOL JSM-3790 was used to study the surface
morphology, whereas transmission micrographs of the samples were obtained by means of
transmission electron microscope (TEM) JEOL TEM 200 kV.

X-ray photoelectron spectra were performed on ESCALAB MKII (VG Scientific) spectrometer.
C 1s,0 1s,Al 2p, Nd 3d, OKLL, and NAMNN electron core levels were excited with Al K oL and
Mg K o radiation. The pressure was 6.7x10~ Pa in the UHV chamber; all spectra were calibrated
with C 1s line reference at 285.0 eV. The total instrumental resolution was = 1 eV.

The AC magnetic susceptibility was measured in the temperature range 2.5 K - 250 K with
PPMS - 9 (Physical Properties Measurement System), Quantum Design. The parameters of the
AC magnetic field were 1 kHz and 2.387x10° Am™ (=30 Oe).

3. Results and discussion
3.1 Powder X-ray diffraction

The XRD pattern of NdAIO, prepared using tartaric acid as a complexing agent is presented
in Fig.1. The diffraction peaks belong to the rhombohedral neodymium monoaluminate; the peaks
are sharp and well resolved.

The vertical lines and asterisks correspond to the positions and the intensities, respectively, of
the reference sample, file 01.071.1596(C); temperature T=298.15 K. Phase analysis has confirmed
the existence of a single-phase neodymium aluminate. Mean crystallite sizes deduced by Debye-
Scherrer equation are about 20-40 nm.
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Fig.1. X-ray diffraction pattern of NdAlO, sample

The pyknometric density of NdAIO, was determined at T=293.15 K, p =4.03 g/cm’; this
value is lower than that one for the bulk crystal, p =7.03 g/cm?[11]. Specific surface area of
the powder was 6.3 m?/g. This value is compatible with the specific surface area obtained for
nanopowders of Nd*":Y,AL O, ,, varying from 25 to 4 m*/ g, for samples annealed between 900 and
1300°C, respectively; it has been found that the decay times of certain radiative transitions of Nd**

are affected by the specific surface area of the nanocrystalline grains [12].

3.2. SEM and TEM studies

A typical scanning electron micrograph of the same sample is shown in Fig.2. The morphology
of he heat—trated owde reveals that individual crystalline particles coexist with agglomerates.

=

-»
; . P |
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Fig. 2. Scanning electron micrograph of NdAIO, Fig. 3. HRTEM micrograph of
NdAIO, sample

High resolution transmission electron photograph is presented in Fig.3, in which a cluster of
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individual particles is evident. The smallest particles are of size 20 nm each and are relatively more
transparent for the beam compared with the larger agglomerates since the depth of penetration is
about 5 nm; in addition, the individual particles are anisometric, e.g. platelets.

3.3 X-ray photoelectron spectra

Electron binding energies (BE) for Nd, Al and O atoms are observed as peaks in the survey
spectrum (Fig. 4) registered in the range 0, —1200 eV.

Intensity

T y T y T T T T T T T T
1200 1000 800 600 400 200 0
Binding energies / eV

Fig.4. X-ray photoelectron spectra of NdAIO,

For comparison, the corresponding values from two reference sources with close data were
used [13, 14]. The depth achieved in the XPS experiments depends on the probed core level and
is supposed to reach ca. 5 nm [15].

Here, we report the BE-values (in increasing order) of Al 2p, Al 2s, Nd 4d, O 1s, Nd 3d.
Our measured value of the Al 2p signal was found 74.2 eV; this value is close to that reported for
NdAIO,/ALO,, about 75 eV [7]. The asymmetrical peak at ca.120 eV contains Nd 4d and Al 2s
electron core levels. The core-level peak of O 1s is located at 530.2 eV as a single, narrow peak.

Similar feature is interpreted as an evidence for the existence of one type of oxygen [15, 16].
The experimental peaks of Nd 3d are distinctly found at 982 eV and 1004 eV.

Table 1. Positions of core-level binding energies in nanocrystalline NdAIO,
Reterence BE / eV

Electron core level Experimental BE/eV ~ Chemical shift / eV

[13,14]
Al2 74,72.9
Pz 74.2 +1.1
Al2p,, 73,72.5
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Al 2s 117.8, 118 119.2 +1.3

Nd 4d 118, 120.5 121.7 +2.4

0 1s 532, 543.1 530.2 73
Nd 3d,, 978, 980.4 982.2 +3.0
Nd 3d,, 1000, 1003.3 1004.2 +2.6

The chemical shifts presented in the last column of Table 1 are small, as expected for the
ionic Nd — O and Al — O bonds. All shifts are positive in sign, except that one for O 1s. This fact
could be explained with a slightly higher kinetic energy (negative shift) of these core electrons in
respect to the reference value. Unlike oxygen, all metal (Nd, Al) core-level electrons are in states
of lower kinetic energy, thus producing positive shifts of the BE. This difference reflects certain
degree of electron mobility of surface oxygen in the nanocrystalline NdAIO,. Our unpublished
results on the BE of other lanthanide monoaluminates nanocrystals also exhibit negative shifts
for O 1s.

3.4 Magnetic susceptibility

The electronic configuration of Nd**ions is [Xe] 4f3 i.e. contains an odd number of electrons.
The ground level I, is magnetic and has basic contribution to the experimental magnetic
susceptibility that follows the Curie-Weiss law, presented as Eq. 1. The variation of the reciprocal
AC molar magnetic susceptibility 1/y_ between 2 K and 250 K is presented in Fig. 5.

C
-0
The experimental effective magnetic moment

in Bohr magnetons (u,,) has been determined
by the following equation:

1/2
) _( 3k, C j
ef
/uoNAlulzi’ (2)

where: ¥ — molar magnetic susceptibility

C — Curie constant, m* mol' K

® — Weiss constant, K

k., — Boltzmann constant

N, — Avogadro’s number

p,=9.27401 x 10*J T' (FA m?)

p,=4n 107 T J' m* (=] A> m"' = 5.58494 J mol ™)

X= (M
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Fig. 5. Temperature dependence of molar magnetic
susceptibility of nanocrystalline NdAIO,

The linear plot 1/, — T from 2 to 250 K (not presented here) yields Weiss constant 6 = —
(9.530 + 0.297) K and the molar Curie constant C = (1.27 £ 0.1) x 10*®* m* mol'K. The coefficient
of regression of the linear equation 1/, ~T from 2 K to 250 K, R* = 0.99991.

From the experimental Curie constant, we have determined the experimental effective Bohr
magneton number of Nd** in nanocrystalline NdAIO,, p . = 0.09 + 0.06x10°. The theoretical
value of the effective magnetic moment of Nd** free ion, p_;(theor.) = 3.62 [19].

4. Conclusions

Tartaric acid facilitates a modified sol-gel preparation of nanocrystalline neodymium
aluminate (NdAIO,) as the calcination at 900°C is well below the phase-transition temperature,
1700°C. The XRD confirms single phase and the surface SEM and HRTEM micrographs reveal
nanocrystallinity with certain degree of agglomeration. The binding energies of core electrons are
chemically shifted in NdAIO, compared with the reference elements and correspond to ionic metal
— oxygen bonds. The value of the effective magnetic moment (in Bohr magnetons, ) deduced
for Nd**, 0.09, in the interval 2 — 250 K is very low compared to the range of values (3.60 — 3.90)
usually found in bulk compounds or single crystals of Nd**. This fact is due to the nano-size of the
particles leading to the superparamagnetic behaviour of this material.
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Abstract

Complex formation and liquid-liquid extraction were studied in a system containing
iron(I1I), 4-(2-pyridylazo)resorcinol (PAR), 2,3,5-triphenyl-2H-tetrazolium chloride (TTC), wa-
ter, and chloroform. The optimum conditions for iron(IIl) extraction from water to chloroform as
an ion-association complex, (TT*)[Fe’(PAR),]", were found: pH, concentration of the reagents
and shaking time. The following key equilibrium constants were calculated: constant of associa-
tion, constant of distribution and constant of extraction. Some analytical characteristics were
estimated and thesettings at which the extraction system doesn’t produce spectrophotometric
signal were specified.

Introduction

Iron is the most abundant transition metal in the Earth’s crust. Being the most important
metal in the history of mankind, it continues to be the backbone of modern economy, supported
by copper, zinc, lead, cobalt, nickel, chromium, vanadium, indium, etc. It is known that iron and
all the mentioned metals form intensively coloured ternary and multicomponent complexes with
4-(2-pyridylazo)-resorcinol (PAR) and bulky organic compounds, such as quaternary ammonium,
arsonium and phosphonium salts, tetrazolium salts, diphenylguanidine, xylometazoline
hydrochloride, nitron, etc. Some of these complexes are of analytical importance and can be used
for sensitive and low-coast extraction-spectrophotometric metal (M) determination and speciation;
M = Zn(II) [1] Co(II) [2], Cu(Il) [3], Nb(V) [4], VAV,IV) [5, 6], Cr(IIT) [7], etc. However, one
of the typical problems arising during their application is the interference caused by Fe(ILIII) in
the sample [6-9]. There are several approaches to eliminate iron interference: a) separation; b)
masking; and c) choice of suitable extraction-spectrophotometric conditions. In the light of the
described situation, the present paper has two goals: 1) to find the optimum conditions for Fe(III)
liquid-liquid extraction-spectrophotometric determination with PAR and the most widely used
tetrazolium salt: 2,3,5-triphenyltetrazolium chloride (TTC) [10]; 2) to find conditions at which
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Fe(IIT) doesn’t form extractable complexes with PAR and TTC; such information can be of help in
the development of a simple iron interference-free method for M determination.

Experimental

Reagents and apparatus: Tron(Ill) standard solution (1 mg mL™') was prepared by the
procedure [11]: Weigh out 8.6350 g of ferric alum, FeNH,(SO,),.12H,0, dissolve it in water
containing 5 mL of conc. H,SO,, and dilute to volume with water in a 1-litre standard flask.
Working solutions (50 ug mL™") were obtained by suitable dilution of the stock solution with
0.01 mol L™ H,SO,. Aqueous solutions of the reagents were used: PAR from Sigma-Aldrich
Chemie GMBH, Steinheim, Germany (2x10*mol L") and TTC from LobaFeinchemie GMBH,
Fischamend, Austria (3x10°mol L™"). The chloroform was redistilled and used repeatedly. The
acidity of the aqueous medium was set by the addition of buffer solution, prepared by mixing 2
mol L™" aqueous solutions of CH,COOH and NH,OH. The resulting pH was checked by HI 83140
pH meter (Italy). A Camspec M508 spectrophotometer (United Kingdom), equipped with 10 mm
path-length cells, was employed for reading the absorbance.

Procedure for establishing the optimum conditions: Aliquots of Fe(III) solution, PAR solution
(up to 2.0 mL), TTC solution (up to 2.5 mL) and buffer solution (3 mL; pH ranging from 3.4 to
9.1) were introduced into 125-mL separatory funnels. The resulting solutions were diluted with
distilled water to a total volume of 10 mL. Then 10 mL of chloroform were added and the funnels
were shaken for a fixed time (up to 5.0 min). A portion of each organic extract was transferred
through a filter paper into a cell and the absorbance was read against a blank.

Procedure for determining the constant of distribution: The distribution constant K was
found from the ratio K = A /(A,-A|) where A is the light absorbance obtained after a single
extraction (at the optimum operating conditions; see Table 1) and A, is the absorbance obtained
after triple extraction under the same conditions. The final volume of the measured solutions in
both cases was 25 mL.

Table 1: Optimum extraction-spectrophotometric conditions and some analytical
characteristics of the system of Fe(Ill), PAR, TTC, water and chloroform

Optimum conditions for Analytical characteristics
Fe(IIT) extraction
Wavelength: 540 nm Molar absorptivity: e, =4.7x10* L mol™' cm™!
pH: 6.8 (acetate buffer) Sandell’s sensitivity: 1.12 ng cm™
C,.p: 3.0x10*mol L™ Range of linearity of the analytical curve: 0.25-1.5 ug mL™!
Crpe: 6.0¢10*mol L™ Limit of detection: 0.10 pg mL™!
Shaking time: 2 min Limit of quantification: 0.35 pg mL™!
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Results and discussion

Spectral characteristics: Spectra of the extracted ternary Fe-PAR-TTC complexand the blank
are shown in Fig. 1. Two relatively sharp maxima are recorded at 500 and 540 nm (curve 1). The
second one is more suitable for spectrophotometric measurements because the blank at 540 nm
is close to zero (curve 2). It should be mentioned that there is no noticeable peak in the spectral
region 700-720 nm; this fact could be regarded as evidence that iron saves its initial +3 oxidation
state in the ternary complex [12-14].

Effect of pH: The effect of pH on the extraction of Fe(Ill) is shown in Fig. 2. The results
showed that the optimum pH is 6.6-7.1. All further optimisation experiments were carried out
at pH 6.8. The shape of the obtained pH curve is governed mainly by the following two factors:
1) protonated PAR and Fe-PAR species predominate at pH values lower than pHopl[IS, 16]; 2)
hydrolysed Fe(III) species exert noticeable effects on the complex formation at pH values higher
than pHopt[IS— 17]. The left slope of the pH curve is steeper than the right one; obviously, the factor
1 is the most important for formation of the extractable ternary complex. It could be concluded
from Fig. 2 that the PAR-TTC-water-chloroform extraction-chromogenic system produces very
low analytical signal with Fe(III) at pH <5.5-5.0. This fact could be used for the development of a
simple Fe(IIl) interference-free method for determination of various ions (e.g. V(V)).

1.200
3 + 1 Fe-PAR-TTC
991 |o 2:parTe Fig. 2: Absorbance of

8 oo ] Fe-PAR-TTC extracts
E against blank (curve 1)
S 0600 4 and blank against
= Chloroform (curve

0.400 - 2).Cppyyy = 2.23%10°mol

L', C, .= 3.0%107"mol
0200 4 L7, CTTCI 6.0x10*mol
-1 —
0.000 : _I,G__¢+¢_¢___¢_.___° L,l 540 nm.
34 44 54 6.4 7.4 B4 94
pH

Effect of reagents concentration: The effect of PAR and TTC concentrations on the
absorbance is shown in Fig. 3. It could be estimated that 1 mL 2x10°mol L' PAR and 2 mL
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3x10*mol L' TTC are sufficient for maximum Fe(II]) extraction. The optimum TTC concentration
(ca. 6x10*mol L) is relatively high. If the PAR-TTC-water-chloroform system is used for the
extraction-spectrophotometric determination of other ions (not Fe(IlI)), the TTC concentration
could be selected lower than 6x10*mol L'; this can additionally reduce the potential Fe(III)
interference.

el Fig. 3: Absorbance of
1.000 - the extracted ternary
complex vs. concentra-
3 9.800 1 tion of the TTC (curve
E 0600 A é) and PAR (curv_e
2 = ) plots. - Fe(ll)
2 0400 - & LR=ITG 2.23x10°mol L, C,,, =
® 2 R=PAR 3.0x107mol L™, [=540
el 3 nm; 2- C, = 2.23x10°
0.000 _ . . . . i . ‘mol L', C_.=6.0x10"
0 1 2 3 4 5 & 7 ‘mol L, I=540 nm.
Cq* 104, mol L*

Effect of shaking time: The extraction equilibrium is reached for ca. 1 min. A longer shaking time
(up to 5 min) had no effect on the absorbance values. In order to avoid accidental errors caused by
the combination of short shaking times and different shaking rates, we extracted for 2 min in our
further experiments.

Composition of the complex and suggested formula: The molar PAR-to-Fe(IlI) and TTC-
to-Fe(IlI) ratios were determined on the basis of the saturation curves presented in Fig. 3. Two
different methods were used: the mobile equilibrium method [18] (Fig. 4) and the straight-line
method of Asmus[19]. The results of both methods showed that the extracted ternary complex has
a composition of 1:2:1 (Fe:PAR:TTC). Having in mind the spectral properties described above,
we suggest the following formula of the extracted ternary complex: (TT*)[Fe**(PAR),] . In this
formula PAR is in its deprotonated form (PAR?") and iron ion saves its initial +3 oxidation state.
It is important to stress on the last mentioned oxidation state because of the information [13]: in
alkaline aqueous-alcoholic solutions [Fe*"(PAR),] species are transformed spontaneously to inert
[Fe**(PAR),]* ones. The present results (Fe:TTC=1:1; a lack of absorbance in the spectral range
700-720 nm) and some previous observations on extraction systems containing tetrazolium salts
[10] give us ground to suggest that TTC acts as a protector of Fe(IIl) in the ion-associate.
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Table 2: Calculated values of Log b, Log K and Log K |
Equilibrium | Equilibrium constant Value
Eq. 1 b=[(TT")[Fe(PAR),]] / [TT'] " [[Fe(PAR),] '] Log b=4.13+0.14*

Log b=4.03+0.15°

Log b=4.06+0.22¢

Eq.2 K =[(TT")[Fe(PAR) ]

./ [(TT)[Fe(PAR),]]. Log K,=0.070:0.002

Eq.3 K, =[(TT")[Fe(PAR), ],/ [TT"],, [[Fe(PAR),]]

Log K =4.20+0.15¢

q aq

Log K _=4.10+0.15°

a — Calculated by the Holme-Langmyhr method

b — Calculated by the Harvey-Manning method
¢ — Calculated by the mobile equilibrium method
d — Calculated by the formulaK =K xb, where b is determined by the Holme-Langmihr

method

¢ — Calculated by the formulaK =K xb, where b is determined by the Harvey-Manning

method

Equilibrium constants and recovery:Several equilibrium processes should be taken into ac-

count for the system of [Fe(PAR),]-, TT", water and chloroform.

(i) Formation of aion-associate complex in the aqueous phase:

TT" + [Fe(PAR),] « (TT")[Fe(PAR),] €))
(i1) Distribution of the complex between the aqueous and the organic phase:
(TT)[Fe(PAR),], « (TT")[Fe(PAR),] . 2)
(ii1) Extraction from water into chloroform:

[Fe(PAR),], + TT" « (TT")[Fe(PAR),] 3)

The equilibrium constants describing these equations and the obtained values are shown in

Table 2. The association constant b was determined by several independent methods: Holme-
Langmyhr method [20], Harvey-Manning method [21] andmobile equilibrium method [18] (Fig.
4, straight line 2). The distribution constant K was calculated from the absorption values obtained



after single and triple extraction as described above. The extraction constant K was calculated
by the formula K_=K_xb. All experiments were performed atroom temperature of [122°C and the
calculations were carried out at a probability of 95 %.

Analytical characteristics: The dependence between the Fe(Il) concentration and the light
absorbance was studied at the optimum conditions (Table 1).A good linearity was observed in the
concentration interval of 0.25-1.5 pg mL-'Fe(III) (r=0.9980). The obtained straight line equation
was y=0.9960x—0.1029. The relatively high negative y-intercept value and the noticeable positive
deviation from the Beer’s law at Fe(III) concentrations higher than 1.5 pg mL™" can be attributed
to a process of dimerization in the organic phase, similar to that observed in the system of Fe(Ill),
PAR, benzyldimethyltetradecylammonium chloride, water and chloroform [22]. Other important
analytical characteristics of the studied in the present work system (molar absorptivity, Sandell’s
sensitivity, limit of detection and limit of quantification) are included in Table 1.

Conclusions

Iron(IIT) formsaternarycomplexwith4-(2-pyridylazo)resorcinoland2,3,5-triphenyltetrazolium
chloride. The complex could be regarded as an ion-associate between an intensively colored anion,
[Fe(PAR), ], in which iron is +3 oxidation state, and bulky hydrophobic cation (TT*). The following
equilibrium constants and analytical characteristics were determined: constant of extraction,
constant of association, constant of distribution, molar absorptivity, Sandell’s sensitivity, limit of
detection and limit of quantification. The optimum conditions for extraction-spectrophotometric
determination of Fe(IIl) were found and several approaches were proposed for the elimination of
a potential Fe(III) interference when the couple PAR-TTC is used for determination of other ions.
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CUHTE3 U PEAKIIU HA EJIEKTPO®UJTHA IUKJIN3ALIUA
N NMPUCBEJAUHSABAHE HA 4-CYJIOUHNJI- U 4-CYJI®OHNUJI-
AJIEHKAPBOKCHUJIATH
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SYNTHESIS AND ELECTROPHILIC CYCLIZATION AND
ADDITION REACTIONS OF 4-SULFINYL- AND 4-SULFONYL-
ALLENECARBOXYLATES

Ivaylo K. Ivanov, Ivaylo D. Parushev, Valerij Ch. Christov
Konstantin Preslavsky University of Shumen
115, Universitetska str., BG-9712 Shumen

A convenient and efficient method for regioselective synthesis of 4-(benzenesulfinyl)- and
4-(methanesulfonyl)-allenecarboxylates, derived by [2,3]-sigmatropic rearrangement of the
intermediate formed 2-(benzenethiooxy)- or 2-(methanesulfinyloxy)-alk-3-ynecarboxylates in
the reactions of alkyl 2-hydroxy-alk-3-ynoates with benzensulfanyl chloride or methanesulfinyl
chloride in the presence of a base has been explored. As a part of our general synthetic strategy
for investigation of the score and limitations of the electrophilic cyclization reactions of
bifunctionalized allenes, the reactions of the prepared 4-(benzenesulfinyl)- or 4-(methanesulfonyl)-
allenecarboxylates were investigated as it was established that the reactions proceeded with
formation of different heterocyclic or unsaturated compounds.

[Ipe3 mocnenHUTe TONWHU (QYHKIMOHAIM3HPAHUTE aleHM HPHBIAKOXa BHHUMAHHETO Ha
MHOT0 YYEHH [OPaJIU TAXHOTO YYaCTHE KaTo KIIOUOBH I'PaJANBHU SJIEMEHTH B OPraHUYHHS CHHTE3.
OOGCTOHO € W3cieiBaH CHHTETHYHHS NOTEHLIWal Ha (QYHKIMOHAIM3MPAHHUTE AJIICHH, KOETO
JOBEXJa O CH3IAaBaHETO Ha HOBM METOAM 3a MOJTydYaBaHE Ha PazinyHu (QYHKUHOHAIHM3UPAHU
XeTepo- M kapbonukieHu cucteMH [ 1]. B ureparypara ca onucanu peaniia METOIH 3a OTyYaBaHe
Ha (QYHKIIMOHAIM3UPAHA C KapOOKCHIIHA, cyindokcunHa u cyndoHoBa rpyna anern [2]. Taka
HalpuMep, OT MHOXECTBOTO Pa3HOOOpa3HM METOAM 3a IOTydYaBaHEe Ha AJICHKApOOKCHIIATH,
3a HacToslara paboTa MHTEpeC NPENCTBISBAXa TE3U, KOUTO MPOTHYAT Ype3 CHUIMATPOIHHU
NPErpynupoBKH. YCTAaHOBEHO €, de CyI(QUHATHHTE ecTepd ThpUAT [2,3]-curmarponHa
MIperpymnupoBKa ¢ oOpa3yBaHe Ha CHOTBETHUTE CyldoHmI-aneHkapookcmtat [3]. TlokazaHo e
[4], ge 3,3-curmarpoliHa TMPETPYNHPOBKA HAa alKEHII KapOOKCH-TIPONApTHi €TEepH MpoTHYa
IPU KUIIEHETO UM B KCHJICH C NOJy4aBaHE Ha CHOTBETHUTE (L-aJICHOBH ecTepH. OT M3BECTHUTE
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METOI 3a CHHTE3 Ha aJeHW] CyI(OKCHANU 0COOEHO YIOOHHM M CENeKTHBHM Ca MPOTOTPOIHATa
n3oMepu3anus Ha nponaprui cyndokeuau [S]u [2,3]-curMarponHara nperpynu-

Tasu crarus e nogkpenena no [Ipoexr BGO51PO001-3.3.06-0003 “U3srpaxnaHe U yCTOHYUBO
pa3BUTHE Ha JOKTOPAHTH, IOCTAOKTOPAaHTH W MJiagu y4YeHH B 00JacTTa Ha IPUPOJIHHTE,
TEXHUYECKHUTE U MaTeMaTnieckuTe HayKu” . [IpoeKThT ce ochliecTBsBa C (pMHAHCOBATA MOKpETa
Ha OniepatnBHa porpama ,,PasBurue Ha yoBewkuTe pecypeu’”’, chbprHancupana or EBponeiickus
conmaieH ¢poua Ha EBporeiickust chro3.

pOBKa Ha mponaprii cyideHarn [6], HOIyYeHH OT AJKHHOJIM NPHU B3aUMOICHCTBHE ChC
CyadaHmT XITOPHIH.

Karo 9acT oT HammTe IBITOCPOYHM H3CIEOBAHHSA BBPXY PEaKLUUHUTEe Ha eINeKTpOodHIHA
MUKIA3anMs Ha OM(YHKIMOHAIM3WPAHW aJeHW, HHE CH TOCTaBUXME CIEeTHHUTE 3amadu: 1)
Cp3naBaHe Ha yIOOHH M BHCOKOCEIIEKTUBHH METOAM 33 CHHTE3 Ha CyA(QHHWI- U CyI(OHMI-
3aMECTEeHH aJIeHKapOOKCHUIIATH C BB3MOKHOCTH 32 BapUpaHe Ha 3aMECTHTEINTE KaKTO B alleHOBaTa
cucTeMa, Taka M B KapOOKCmIHaTa M cipHara ¢yHKImu;, u 2) M3cneaBane Ha peakiuuTe Ha
eNeKTpoMIIHAa NHKIU3aIus Ha moiaydeHuTe 1,3-OMpyHKIMOHANIM3UPAHH alleHH C OIJIes
IpOy4YBaHE Ha Bb3MO)KHOCTUTE U OIPaHUYCHHUSTA Ha TPOTHYAIIATA [TUKIM3AINA C KOHKYPEHTHOTO
y4JacTHe Ha elHaTa M/WIH Japyrara QyHKINH, CBBP3aHH C aJleHOBAaTa CUCTEMA.

CrenBaiiku HaOens3aHUTE 1€, HUE CHHT3UpPaXMe allKUil 2-XUApOoKcH-alkuHoarute 4a-f,
NpU peakuusi Ha HyKJIeo()UIHO NPUChEUHIBAaHEe Ha €TUHHUJ MarHe3ueBUTe OpOMHIM 2a-C KbM
KapOOHMIIHATa rpymna Ha 2-okcoecTepute 3a-c¢ (Cxema 1):

R———
Mg 1a-c
EtBr —— [EtMgBr] R———-MgBr
ether, ether,
2 h, reflux 2 h, reflux 2a-c
X
R'" SCO,R? R
3a-c o
ether, A /\00sz
3.5 h, reflux HO
4a-f
Scheme 1

Tabnuya 1. CunTes Ha 2-XUAPOKCH-3ankuHoaTH 4a-f.

AJIKHHOAT
No. R R! R? Joous?, %
No.
1 4a Pr Me Et 76
2 4b Pr Ph  Me 77
3 4c Bu Me Et 73
4 4d Bu Ph Me 72
5 4e Ph Me Et 73
6 4f Ph Ph Et 75

*JIoOMBH clie]] M30JMPAHE C KOJIOHHA XPOMAaTOrpagus.

MC)K)II/IHHO nojydyaBamiuurTe ce€ 6pOMI/I}_'[I/I 2a-¢ ca pesyarar ot B3aHMOﬂeﬁCTBH€ Ha
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eTHIMarHe3ueB OpOMHJ, TOJy4eH in Sifu OT €TWI OpOMHUI M MarHe3uif, CbC CHOTBETHHUTE
MOHO3aMecTeHH ankuHu la-¢ (Cxema 1).

C wmen mnomy4yaBaHe Ha 1,3-OMdyHKIMOHANM3MpaHW ajleHW, HUE YCTAaHOBHUXME, 4e
B3aMMOJCICTBHETO HAa OeH3eHCYI(haHUI XJIOPH ] C AIKMHOATH 4a-¢,f B IPUCHCTBUE HA TPHETHIAMHH
NPOTHYA ¢ MEXKIMHHO 00pa3yBaHe Ha CHOTBETHUTE NPONAPTHII Cyl(peHaTH Sa-c,f, KOuTo ThpIAT
[2,3]-curmarporiHa mperpynupoBKa  nmojydaBaHe Ha 4-(0eH3eHCYI)UHNII )-aIeHKapOOKCHIATUTE
6a-c,f (Cxema 2):

R1 CO,R? R CO,R2 1
Et;N [2,3]-c R R
+ PhSCl ————> f — —.=
// OH ether, -70°C </(‘? ether, Ph—S\\ CO,R2
R R .S\Ph rt, 7h 0
4a-c, f 5a-c, f 6a-c, f
Scheme 2
Tabnuya 2. Cunte3 Ha 4-(06eH3eHCynpHHWI)-aneHKapOoKkeunary 6a-c,f.
Ectep
No. R R! R’ Hdodus?, %
No.
1 6a Pr Me Et 64
2 6b Pr Ph Me 64
3 6¢c Bu Me Et 67
4 6f Ph Ph Et 59

2JloOMBH cliesl M30JIMpaHe C KOJIOHHA XpoMarorpadusi.

W3xomHu chearHEHNs 3a MmolydaBaHeTo Ha 4-meraHcyndonmi-2,3-ankaaneHoarute 8c-f ca
CBOTBETHUTE Ol-AJIKOKCUKAPOOHWIT OL-aKUHOMH 4c¢-f, KONTO B3amMOAEHCTBAT C METaHCYI(PHHNIT
XJIOpU] B IPUCHCTBHE Ha 6a3a. KureHeTo B TolyeH Ha MeXXIMHHO 00pa3yBaHUTE AIKOKCUKAPOOHHIT-
nponaprun cyadpunata 7c-f (uzommpan e cyndunara 7f) mpormua c [2,3]-curmarpomHa
MIPEerpymnHUpOBKa C MOTyYaBaHe HAa OYaKBaHUTE 3-aNKoKcukapOuHmI anerui cyndonn 8c-f (Cxema
3):

R CO,R2 R1 CO,R2
EtsN [2 3lc
oH + MeS(O)CI f o >= ;”
// ether, -70°C 7 N toluene \\S\\ CO,R2
R R N//.S\\O reflux, 8h /
M¢'
dcf 7c-f 8c-f
Scheme 3
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Tabnuya 3. Cunres Ha 4-(MeTaHCyI(OHM)-aTeHKapOokcuaaru §c-f.

Ecrep
No. R R! R? Hoous **, %
No.
1 8c Bu Me Et 48
2 8d Bu Ph Me 47
3 8e Ph  Me Et 46
4 8f Ph  Ph Et 52(54)¢

*JloO6uBH clle N30JMpaHe ¢ KOJIOHHA XpoMarorpadus;
®Jlo6uBH Ge3 n3oaupane Ha aakuHu 7c-f;

¢JlobuB ¢ u3onupane Ha ajkuna 7f.

Taka nomyuenure 4-cynduaui- 6a-c,f u 4-cyndonnn-anenkapookcunaru 8c-f n3mon3saxme
KaTo cyOCTpaTy 3a M3cieBaHe HA peaKkIMUTe UM ¢ eleKTpoduiHa peareHTH. Hue ycraHoBuxwme,
ye peaknunte Ha 4-cynduaun-2,3-ankaanenoarure 6a-c,f ¢ enekTpoduIHM peareHTH NpoTHYa
¢ 5-endo-trig nMKIM3aUs U aHXMMEPHOTO CHJCHCTBHE Karo BBTPEIICH HYKJICO(QHI caMo Ha
ChCe/lHaTa aJIKOKCHKapOOHWIIHA TpyMa ¢ MoixydaBaHe Ha 5-(0eH3eHcyndunmn)-2-pypanonure 9
(Cxema 4):

. E R!
R R E-Nu —
>:-:< [ R
_ 2
Ph S\\ COyR CHoCl, Ph—S o (@)
O N\
(0]
6a-c, f 9

Scheme 4

Tabnuya 4. Cuntes Ha 5-(06enzencyndunmn)-2-¢pypaHoHu 9.

No. Anlen R R! R? E Bpeme,h 9, Toous,* %
1 6a Pr Me Et Cl 4 9aa, 70
2 6a Pr Me Et SePh 6 9ad, 68
3 6b Pr Ph Me Br 6.5 9bb, 72
4 6¢c Bu Me Et Br 5 9cb, 71
5 6¢ Bu Me Et SePh 6 9c¢d, 67
6 6f Ph  Ph  Et Cl 6 9fa, 71
7 6f Ph Ph  Et Br 7 9fb, 73
8 6f Ph Ph  Et SPh 11 9fc, 68
9 6f Ph  Ph Et SePh 9 91d, 66

*JloO6HBH Clle H30JUpaHe ¢ KOJOHHA XpoMaTorpadus.

W3HenanBamio, B3auMojeiicTBueTo Ha 4-(Merancyndonmn)-2,3-ankangueHoarure 8c-f ¢
eJ'IKTpO(bI/IJ'IHI/I pearcHTu mnpoTruva 1mo pas3jindycH HaAa4YWH B 3aBUCUMOCT OT BHUJa HA 3aMECTUTECIIA
npu C?-aToMa Ha alieHOBaTa cucteMa. B ciyuante, B KOUTO 3aMeCTUTENAT € eHmoBa rpyma (R!
= Ph) ce nHabmonaBa 00pa3yBaHeTo caMo Ha arukiieHuTe (3F)-4-(MeTancyndoHm)-3-alKeHOaTH
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10 (Cxema 5):

E-Nu R E
\\ >: _ﬂ/ —_— R1
S\\ CO, R2 CH,Cl, /S\
me” CO,R2
8d,f 10
Scheme 5

Ot apyra cTpaHa, KoraTo B MOJIeKyjlaTa Ha aJIeHOBUTE CyOCcTpaTH 8¢,e ce Chbpka METHIIOB
samecturen nipu C2-aroma Ha aneHoBara cuctema (R!'= Me), XoqbT Ha peakiusTa ce TPOMEHS,
KaTo pe3yNiTaTuTe MOKa3BaT MOJy4aBaHETO Ha cMec OT auukieHure (3E)-4-(merancyndonnn)-
3-ankenoatn 10 u (3E)-2-metunen-4-(merancyndonnin)-3-ankeHoatn 11 B ChOTHOILICHHE
npubau3uTenHo 1.6:1. HabmomaBaHuAT X0/ HA peakluATa, CIIOpe/ Hac, BEPOSITHO ce€ ABIDKH Ha
MIPOTHYAHETO HA PEakIus Ha AEXHUIpoXaloreHupaHe Ha 2-MeTui-3-ankenoarure 10 ¢ moyuaBane
Ha 2-metuieH-3-ankeHoatute 11. ToBa Hamie mpeanonoxeHne Oerre MOTBBPACHO CleNl KUIICHEe
B OeH3eH Ha m3onupanute 2-meTui-3-ainkeHoatd 10cb, 10cd, 10eb u 10ed B mpuchCTBHE Ha
TPUCTUIIAMUH, KOUTO CJIIMMHUHHPAT XaJOT€HOBOAOPO/ C ITOJTy4YaBaHE HA CbOTBETHUTE 2-METHIIEH-
3-ankenoaru 11cb, 11cd, 11eb u 11ed (Cxema 6):

E- Nu
\\> : CH Cl >_$< >_§:
/S\\ O R2 2z CO R2 R

O Co,R?
8c,e 11
| Et3N, benzene T
Scheme 6 -HNu

Tabnuya 5. Cuntes Ha (3E)-4-(MeTancyndonmn)-3-ankenoarn 10
u (3E)-2-metunen-4-(merancyndponmn)-3-ankeHoarn 11.

10, 11, CnotHO
Joous,* JloouB,?
o o

No. Atenn R R' R* E Nu DPOM®

o o meHue
10cb, 43 11cb, 27 1.55:1

—_—

8c Bu Me Et Br Br 6
8c Bu Me Et SePh Cl 8 10cd, 41  1lcd, 25 1.63:1
8 Bu Ph Me Br Br 7 10db, 68 - -
8 Bu Ph Me SePh Cl 9 10dd, 64 - -
8e Ph Me Et Br Br 8 10eb, 44 1leb, 27 1.61:1
8e Ph Me Et SePh Cl 10.5 10ed, 41  1led, 24 1.72:1
8f Ph  Ph Et Cl Cl 6 10fa, 67 - -
8f Ph  Ph Et Br Br 9.5 10fb, 70 - -

8 Ph Ph Et SePh Cl 13 10fd, 64 - -
2JloOMBH cliell M30JIUpaHe C KOJIOHHA XpoMarorpadusi.

O 0 9 AN W kW
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B eKcriepUMEeHTaIHO OTHOIICHHE, XOXBT Ha BCUYKH PEAKIHUH € IPOCIIEAIBAH THHKOCIONHO
xpomarorpadckn u MU-criekTpaino, HOMYYCHUTE POAYKTH Ca W30MHPAHU U MPEYUCTEHH Ypes3
KOJIOHHA XpoMarorpadusi, a CTpyKTypaTa Ha CHHTE3HPaHUTE ChEeANHCHHS € ycTaHoBeHa upe3 -,
'H- n *C-SIMP-cnekrpockonusi.

B 3akiroueHme, CH3MAACH € METOA 3a CHHTE3 Ha 4-cynpuHmia- u 4-cyapoHMI-
aJIeHKapOOKCHIIaTH, KOWTO € U3KITIOYNTETHO YA00EH M BHCOKO CEIEKTHBEH U J1aBa Bh3MOKHOCTH
3a BapupaHe Ha 3aMECTHTEIUTE KaKTO B aJJeHOBATa CHCTEMA, Taka M B KAPOOKCHUIIHATA U CSIpHATa
¢ynkyn. M3cnenBaHnTe OT HAC PEaKLUH C €IEKTPOGIIHH PEareHTH NMPOTHYAT MO Pa3IHIHH
HaYWHU W C TOJIy4YaBaHE Ha XCTEPOUMKICHU MM HEHACHTCHH CHEIMHEHUs CIIOpe] BUAa Ha
3aMecTUTENs pH cepHus atoM. 4-Cynpuani-anenoarute 6a-c,f Tepsat S-endo-trig mukmmu3amus
C y4JacTHe caMO Ha ChCEAHATa €CTepHa Tpymna, NOKaTo 4-cyngoHMI-alleHKapOOKCHIaTHTe 8
MPUCHEIUHABAT €IEKTPOPHITHUS pPearcHT B 2,3-NON0XKEHUE HA aJleHOaTHAaTa CHCTEMa OT JIBOWHH
BpB3KH. [Ipn Hanmmuue Ha MeTwioBa rpyna npu C’-atomMa Ha aleHKApOOKCHJIATHATA CHUCTEMa
Ce U3BBPIIBA €ICMHUHMPAHE HA XaJOTEHOBOAOPOZ C 0Opa3yBaHE M Ha MPOAYKT ChC CIIPErHATA
1,3-mreHoBa cucTeMa OT JBOWHU BPB3KU.
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CUHTE3 U PEAKIIUU HA HUKJIN3ALIUSA HA

0-XUJPOKCUMETUJI-AJTEH®OC®OHATHU U AJTEHIUT ®OCOUH
OKCHUJIHN

Heaiino K. UBanos, Ucmana E. Ucmanios, Banepuii X. Xpuctos
Ilymenckn ynusepcureT ,, Ennckon Koncrantun IlpeciaBekn®,
ya1. YHuBepcurtercka 115, 9712 Illymen

SYNTHESIS AND CYCLIZATION REACTIONS OF
o-HYDROXYMETHYL- ALLENEPHOSPHONATES AND ALLENYL
PHOSPHINE OXIDES

Ivaylo K. Ivanov, Ismail E. Ismailov, Valerij Ch. Christov
Konstantin Preslavsky University of Shumen
115, Universitetska str., BG-9712 Shumen

The paper discusses the process of creating comfortable and selective method for synthesis
of a-hydroxymethyl phosphorylated allenes. The process includes previously taken step where
alkynes with protected hydroxyl group with DHP were isolated as well as subsequent steps of
the synthesis of the desired 1,1-bifunctionalizated allenes. Electrophilic cyclization reactions of
the prepared allenephosphonates and allenyl phosphine oxides with protected and unprotected
hydroxylmethyl group in a-position were investigated and it became obvious that the reactions
proceeded with formation of various heterocyclic or unsaturated compounds. Cycloisomerization
reaction of 1-hydroxymethyl-substituted allenephosphonates and allenyl phosphine oxides with
the so called coin metals ions such as Ag*, Au*, Cu* etc. leads to formation of the 4-phosphorylated-
2,5-dihydrofuranes.

[Ipe3 mocnemHUTE AECETWICTHS W3CICABAHUATA B OOJIACTTa HA OpPraHMYHATA XUMHS CE
XapakTepu3upar ¢ ObP30TO pa3BUTHE HA XUMHITA Ha aleHOBUTEe cherauHeHus [1]. Ocobeno
WHTEPECHU CyOCTpaTH 3a H3CIICABAaHE HA PCAKI[MHUTE Ha EJICKTPO(GHIHO MPUCHEIUHSIBAHE Ca
(hyHKIMOHATM3UPAHHUTE alicHH. B nmuTeparypara ca OmucaHd peiniia METOIU 3a MOJy4YaBaHEe Ha
¢dbochopumupanure anenu (pochonaru [2] u Gochun oxcumu [3]). 3a pasznuka OT aICHOBHUTE
BBIJICBOJIOPOJIH, HATMYKETO Ha pochopHa PyHKIIMOHAIHA IPyIia, CBbpP3aHa C aJICHOBaTa CHCTEMA,
CBIIECTBEHO IPOMEHS XO0/1a Ha PEAKIIUUTE C CICKTPO(HIHH pEearcHTH, KaTo JINTePaTypHUTE TaHHU
[4] moka3Bar, ye B MOBEYETO CIIyYau MPOTHYA METWICHHA XETSPOLMKIIH3AIIHS.

B nmpompmkeHWe Ha HaIIMTE W3CJICABAHUS BBPXY pPEAaKIMUATE HA LUKIM3AlMS Ha
(YHKIMOHATH3UPAHH aJICHH, HUE CH TOCTABUXME CIICHUTE IISITH U 33]]a4K B HACTOsIIaTa padoTa,
a IMEHHO:

1) Cs3naBane Ha yIOOHH U BHCOKOCEIICEKTUBHU METOJAU 33 CHHTE3 Ha Ol-XUAPOKCUMETHI
3aMecTeHH aeH(OCPOHATH U aeHWT (OCHHUH OKCUIM C Bb3MOKHOCTH 33 BApUPAHE HA 3aMECTH-
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Tazu crarus e nogkpenena no [Ipoexr BGO51PO001-3.3.06-0003 “U3rpaxiaHe 1 yCTOHYHUBO
pa3BUTHE Ha JOKTOPAHTH, MOCTIOKTOPAaHTH M MJagd Y4YeHH B 00JacTTa Ha NPHUPOJIHHTE,
TEXHHUYECKHUTE U MaTeMaTnieckuTe Hayku” . [IpoeKkThT ce ochliecTBsIBa ¢ pMHAHCOBATA MOJKpEIa
Ha OneparuBHa nporpama ,,Pa3Burue Ha YoBeIIKUTE pecypcH’”’, chprHaHcupana oT EBponeiickus
conuaieH ¢poua Ha EBporeiickust Chio3.

TENIUTE KaKTO B aJieHOBara CUCTEMa, Taka W BbB (hocopHAaTHATA U XMIPOKCUMETHIIHATA
(dhyHKIUY; 1

2) U3cnenBaHe Ha peakUMUTE Ha €JISKTPOQHIHA IMKIM3ALUs U LUKIOM30MEpHU3alus Ha
NOMyYeHUTe |-XUAPOKCHUMETWI-QYHKIIMOHANM3UpaHu aiieHdochonatn u aneHun QochuH
OKCHUJIU TIPH B3aUBMOJICUICTBHE C €JIEKTPO(UIIHN PeareHTH M WOHU Ha T. HApP. MOHETHH METajH
(Ag, Auu Cu).

B m3npiaHeHne Ha IbpBaTa Lel, Hie Ch3/Aa0XMe U U3II0JI3BaXMe €IMH HOB PETHOCEIECKTHBEH
METOJ] 3a MOJy4aBaHe Ha |-XHIPOKCHMETHII-3aMecTeHH aneH(ochoHatd u aneHw1 GochuH
OKCHJIM, KOWTO CE€ CHhCTOM BBB B3aWMOJICHCTBHE Ha ETHJIMArHe3MeB OpOMHJ, TOIYy4YeH in
situ oT et OpoMHUJ U MarHe3ui, ¢ mponuHoia 1, Ha KOWTO NpeaBapuTeNIHO Oelle 3alnuTeHa
xuapokcuiaHara rpyna ¢ nomomrra Ha DHP (3,4-nuxunpo-2H-niupan). Peakiusita ce mposexaa B
THF npu kuneHe ¢ MeXXIMHHO 00pa3yBaHe Ha ETHHHUII MarHe3ueB OpoMua A, KOMTO IPpH peakius
Ha HyKJICO(HUITHO TIPUCHEIMHsABAaHEe KbM KapOOHHIIHATA IPyIia Ha ChOTBETHUTE KETOHU 3a-C J1aBa
(TeTpaxuapo-nupaH-2-uIoKCH )METHII-3aMEeCTEHUTE aIKUHOMH 4a-c¢ (Cxema 1):

Mg
EtBr —— [EtMgBr]
THF,
2 h, reflux THPO, N
THF, [ — MgBr
HO ___ DHP,PPTS THPO e 2 h, reflux
- CH,Cly, _ A
1 i, 12 h 2
|
R SRZ  THPO R
3a-c ;ﬁ >
[E— — R
THF, OH
24 h, reflux 4a-c

Scheme 1

Tabnuya 1. CuHTe3 Ha (TETPaxXUAPONUPAH-2-MIOKCH )METIII AJIKUHOIU 4a-C.

AJIKHHOJ
No. R! R? noous?* %
No.
1 4a Me Et 61
2 4b Me Bu 59
3 4c -(CH).- 58

*J[oOuBH crie] M30IKMpaHe C KOJIOHHA XpOMaTorpadusi.

C nen nomy4yaBane Ha (GocHOpUINPAHY aJeHH, HUE YCTAaHOBUXME, Y€ B3aUMOICHCTBHUETO
Ha JUMETHIXJIOPO(OChUT ChC CUHTE3UPAHUTE AJKHHOJIH 4a-C B MPUCHCTBHE HA TPUETHIAMHH
MPOTHYAC MEXIMHHO 00pa3yBaHe Ha cChoTBeTHUTE hocHuTH 5a-¢, KOUTO THPIAT[2,3 ]-cUrmMaTporiHa
NperpymnupoBKa u nojy4aBaHe Ha (TeTpaxuaponupaHuiokck)-aieHpocdonarure 6a-c (Cxema 2):
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OTHP OTHP

OTHP
EtsN [2,3-0] R
\\ 1+ (MeO),PClI T (\X’) 1 _— eoLH .;/RZ
R -70°C, t, 10h N R (MeO)2Pxy
HO™ R2 (MeO),P—0" R2
4a-c 5a-c 6a-c

Scheme 2

Tabnuya 2. Cunare3 Ha (TeTpaxuAPONUPAHUIOKCH)-aieHpochoHaTu 6a-c.

No. Anendocdonarn R R P
No.
1 6a Me Et 78
2 6b Me Bu 75
3 6¢ -(CH,).- 73

*JlobuBH ciiex N30JMpaHe ¢ KOIOHHA XpoMarorpadus.

AHaJIOTHYHO, B3aMMOJIEHCTBUETO Ha CHIIHUTE AIKOXOIH 4a-¢ ¢ TupeHmIXIopodochuH, Ipu
CBILUTE YCJIOBUS, MPOTHYA C MEXXAUHHO 00pa3yBaHe Ha ChOTBETHHUTE IpOnapri pochuuuTH 7a-
¢, KOUTO THPIIT [2,3]-cUrMarponHa mperpynrpoBKa C IoTydaBaHe Ha (TETpaxXuapOIAPAHUIOKCH)
anenmn ¢pochur oxcuanre 8a-c (Cxema 3):

OTHP OTHP
OTHP
EtsN [2,3-6]
\\ + Ph,PCl ——> \\») — -;/RZ
R1 ether, ( thP%
-70°C, 1t, 8h N 0
HO R2 Ph,P—0O R2

4a-c Ta-c 8a-c

Scheme 3
Tabnuya 3. CuHTte3 Ha (TETPAXUAPONUPAHUIOKCH) aJIeHUIT hochuH okcuan 8a-c:

No. Anendochonaru R R HOBHE %%
No.
1 8a Me Et 86
2 8b Me Bu 84
3 8c -(CH,).- 81

2JloOuBH ciie]] M30JMpaHe C KOJIOHHA XpoMaTorpadusl.

Taxa momyuernute |-XuapoKCHMETHI-(QYHKIIMOHAIN3UPAHU aneH(pochoHaTH 6a-c 1 aIeHUI
¢dochun oxcuan 8a-c¢ 1Mo MpeIOKEHUS METO M3MOI3BaXMe KaTo CyOCTpaTH 3a MO-HaTaThITHO

M3CIIe/IBaHe Ha PEaKIMUTE HA eJIEKTPO(UITHA IUKIIN3AIINS.

Hue ycranoBuxme, ue B3amMozeiicTBueTo Ha aneHdochoHaTHTE 6a-¢ C eNeKTPOPUIHU
peareHTH MpoTHYa C IUKIM3AIHsI ¢ aHXUMEPHOTO ChICHCTBIE KaTO BHTPEIICH HYKICO(DHI CaMo
Ha (ocdoHaTHaTa Tpynma M C MoIydaBaHE Ha 3-(TETpaxUAPONMUPAHIIOKCH)-2,5-nuxunpo-1,2-

okxcadocdon-2-onure 9a-c (Cxema 4):
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OTHP

R1 E-Nu
c:< —_—
R2
(MeO)oP,
6a-c Scheme 4 9a-c

Tabnuya 4. Cunres Ha 2,5-nuxunpo-1,2-okcapocdon-2-oau 9a-c.

No. Auaen,No. R! R? E Bpeme,h 9, Jloous® %

1 6a Me Et Br 5 9a, 76
2 6b Me Bu Br 5.5 9b, 73
3 6¢ -(CH,).- Cl 5 9¢c, 72

*JloOHBH cltell U30IUpaHe ¢ KOJIOHHA XpoMaTorpadust

W3nenazaBaiio, B3aMMOJCHUCTBHETO Ha ajeHWs (ochuH okcuaure 8a-c ¢ elekrpoduin
BOIH 710 00pa3yBaHe Ha CMECH OT MPOAYKTH — Ha anukieHute 2,3-aayktu 10a-¢ ¥ MUKIHYHUTE
(dochonneru conmu 11a-c¢ B croTHOmEHNE pubian3uTenHo 2:1 (Cxema 5):

OTHP OTHP OTHP
< R E-Nu E . E
o—= —_ + —
R?2 Ph\@ R?
thp%o thPQO R2 P
NU P’ 0" "R2
8a-c 10a-c 11a-c
Scheme 5

Tabnuya 5. Cunres Ha (2E)-1-ankernn gpochun okcuan 10a-c
u 1,2-oxcadocdon-2-onneBn xaroreHuau 11a-c.

10 11

’ ’ CboTHO
No. MM i R OE  Nu Bpeme,h  Jlo6us® Jlo6us,

No. o o HeHue

Yo Yo
8a Me Et Br Br 4 10a, 57 11a,27 2.15:1
2 8b Me Bu SePh Cl 5 10b, 55 11b,27 2.02:1
3 8c -(CH).- Br Br 5 10¢,52 11¢,27 1.90:1

2JloOuBH CJIe H30JUpPaHE ¢ KOJIOHHA XpoMaTorpadus.

CrepnBarara 3a1a4a, KOsSITO CH [IOCTaBUXMe, O€ J1a M3ClIeIBaMe PEaKklMUTe Ha eJeKTPOoHIHa
[UKIA3ALKA U [UKIou30Mepu3anus Ha aneHpochonarure 6a-c u aneHwnt Gochun oxkcuau 8a-c
CJIe/l CBAJITHETO Ha 3alMTara Ha XUIPOKCWIIHATA rpyna. Peakiusra 3a cBajsHe Ha 3alurara
OCBIIECTBUXME B €TaHOJ B IPUCHCTBHE HA KAaTaIUTHYHU KoiauuecTBa Ha PPTS (mupumomnues
p-ToiyeH CcyndoHaT) ¢ MmojyyaBaHe Ha OYaKBAHUTE O-XHIPOKCHMETHI-aneHpoconarn 12a-¢ u
anenun pocoun okcuau 12d-f (Cxema 6):

OTHP OH
R PPTS R
o;/ 5 —_— oj\ 5
- R ethanol Yo R
2 \o 2 \O
6,8 Scheme 6 12

Tabnuya 6. Cuntes Ha a-xuapokcumetmi-anendocdonaru 12a-c
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n aneHun Gocoun okcuau 12d-f.

No. Auen, No. Z R!' R? 12, doous® %
1 6a MeO Me Et 12a, 80
2 6b MeO Me Bu 12b, 78
3 6¢c MeO -(CH,).- 12¢, 77
4 8a Ph  Me Et 12d, 86
5 8b Ph  Me Bu 12e, 83
6 8c Ph -(CH.).- 12f, 81

*JloOuBH clies] M30IMpaHe C KOJIOHHA XpoMarorpadusi.

TpsiOBa Ja orOenexnm, 4e peakiusiTa Ha MOJYUYEHHTE O-XHIpOKcuMeTui-aneHpochonaru
12a-¢ u anenun ¢ochun oxcuau 12d-f ¢ enexkrpodwiHu peareHTH MpPOTHYA MO MOJOOCH Ha
B3aMMO/ICHCTBHUETO HA CHOTBETHUTE MM (PochoHaru 6a-c u pochun okcuau 8a-¢ che 3ammTeHa
xujapokcuiiHa rpyna. C IMKIM3alsi M C y4dacTHEeTO Ha cbcenHara (ocdoHaTrHaTa rpymna
aneradocdonarute 12a-c naBar 3-XUAPOKCHUMETUI-3aMeCTeHUTE 2,5-muxuapo-1,2-okcadocdor-
2-onu 14a-c (Cxema 7):

OH
R E-Nu
o: —_—
2
(MeO)Px, R
12a-c Scheme 7 14a-c

Tabnuya 7. CuHTe3 HA 3-XUAPOKCUMETHI-2,5-muxuapo-1,2-okcapocdon-2-oau 14a-c.

No. Auen,No. R! R? E Bpeme,h 9, To6us* %

1 12a Me Et Br 4 14a, 79
2 12b Me Bu SPh 6 14b, 77
3 12¢ (CH).-  SPh 7 14c, 76

2JloOuBH ciie]] M30JMpPaHe C KOJIOHHA XpoMaTorpadusi.

Peaxmusata Ha anenun docdun okcuante 12d-f, ¢ enkrpodmim Boau 10 modxy4aBaHe Ha
cMeC OT |-XuApOKCHMETHII-3aMecTeHuTe |-amkeHun QochuH okcuan 15a-¢ W NUKINIHUTE
(dhochonmnenu xanoreanau 16a-c¢ B choTHOMEHUE Mpudau3uTenHo 2.5:1 (Cxema 8):

OH OH OH
< R E-Nu E " E

— - + —

R? Ph.@® R!
Pth%o thPQO R2 P
NU Py’ 0" "R2
12d-f 15a-c 16a-c
Scheme 8

Tabnuya 8. Cunres Ha (2E)-2-xunpoxcumeTni- 1 -ankernn Gochun okcuan 15a-c
1 3-XuapoKcuMeTHI- 1,2-0kcadocdon-2-oaneBn xanoreHuau 16a-c.

No. Aﬁ:’:" RO R E Nu Bpeme,h > {[,/‘:6““ o 6:3;,8 v f;’e(:::
I 12d Me FEt Br Br 3 152, 63 162,24  2.63:1
2 12¢ Me Bu Br Br 35 15b, 60 16b,24  2.54:1
3 12f (CH)- C 3 15¢, 56 16c,24  238:1

*JloOMBH clie]l M30JIMpaHe C KOJIOHHA XpoMmarorpadus.
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CucteMHO M3cie[BaXMe U PEeakIUUTe Ha Ol-XUJIPOKCH-3aMecTeHuTe aneHpochonaru 12a-c
n aneHun ¢pochun okcunu 12d-f ¢ fioHn Ha T. Hap. MOHETHH METaJIM, KaTO yCTAaHOBHXME, Y€ ce
M3BBPIIBA PEAKIUs Ha METWICHHA [IUKJION30MEepHU3alns C yYacTHETO Ha XUPOKCHIIHATA TpyTIa U
nonydaBane Ha 4-pocdopmi-3amectenure 2,5-nuxunpo-dypanure 17a-c¢ (Cxema 9):

OH @ o_ _R!
% — R M 5_7<
o —_ 2
e R2 M = Ag (1), Au (1), Cu (1) R
2 \O Y2P\\O
12a-f Scheme 9 17a-f

Tabnuya 9. Cunres Ha 4-pochopmn-2,5-muxuapo-¢pypanu 17a-f

No. Auen, No. Y R! R? 12, Jdoous* %
1 12a MeO Me Et 17a,78
2 12b MeO Me Bu 17b, 75
3 12¢ MeO -(CH),- 17¢,73
4 12d Ph  Me Et 17d, 87
5 12e Ph Me Bu 17e, 85
6 12f Ph -(CH.).- 171, 82

*JloOMBH cliest M30JIMpaHe C KOJIOHHA XpoMarorpadus.

B ekcriepiMeHTaTHO OTHOLICHHE, XOABT HAa BCHYKU PEaKIUH € MPOCIeAsSBaH ThHKOCIOHHO
xpomarorpadcku 1 MU-crieKTpaHo, MONTYyYSHUTE MPOAYKTH Ca U30IHPAaHK U NPEYUCTCHH Ype3
KOJIOHHA XpoMartorpadus, a CTpyKTypara Ha CHHTE3UPaHUTE CheJUHCHUS € ycTaHOBeHa upe3 NU-,
'H-, 3C- u *'P-SIMP-cnekrpockonusi.

B 3akiroueHHe, Ch3OAJCH € METOA 33 CHHTE3 Ha O-XHIPOKCHMETHI-aneH(ochoHATH H
aneHu1 (GochHUH OKCHAU, KOWTO € BHCOKO PETHOCENCKTHBEH, M3KIIIOYMTEIHO YIOOCH U JaBa
BB3MOXKHOCTH 33 BapHpaHe Ha 3aMECTHTENIMTE KAaKTO B alCcHOBaTa CHCTEMa, Taka W B JIBETE
(byHKIMOHANHY TpynU. B Xoma Ha W3cneBaHUTE OT HAC PEaKLUK Ha eNeKTPO(UITHA [IMKIA3ALHUS
Y LIUKJIOW30MEpHU3alIUs Ce Ch3/IaBaT YCIOBHS 32 KOHKYPEHTHO y4acTHe Ha JBeTe QYHKIHOHATIHU
IPYIH U 32 MOJy4aBaHETO Ha Pa3sHOOOPA3HM XCTEPOLMKICHH U HEHACUTCHH ChEIUHEHUS, KaTo
MHOTO OT T$X, [10 IUTEPAaTyPHU TAHHH, CA HOCUTEIIU Ha OHONOrMYHA aKTUBHOCT.

BaarogapHocr:

Hacrosimara pabora e yacT oT Hay4HO-M3cnenoBarencku npoektu Ne PJ1-05-247/2012 ron.
n Ne PI1-08-243/ 2013 rox., kouto ce ¢unancupar ot ¢ony ,,Hayunu nzcnensanus” na LY
,E1. Koncrantun [Ipecnascku”, kakro u Ha npoekt JJPH®02/13 na ®ounn ,,HU* - , Pa3zButHe
Ha Harmmonannara maboparopus no SIMP crexrpockonuss B e(eKTHBHa H3CIE0OBATENCKA
nHdpacrpykrypa 3a IMP anannzu Ha Ono- 1 HaHOMAaTepHAIH ™.

Bubauorpadus:

[1] (a) Patai, S., Ed. The Chemistry of Ketenes, Allenes and Related Compounds; John
Wiley & Sons: New York, 1980; (b) Landor, S. R. Ed. The Chemistry of the Allenes; Academic
Press: London, 1982, Vol. 1-3; (c¢) Pasto, D. J. Tetrahedron 1984, 40, 2805-2827; (d) Schuster, H.
F.; Coppola, G. M. Allenes in Organic Synthesis; John Wiley & Sons: New York, 1988; (¢) Zimmer,
R. Synthesis 1993, 165-178; (f) Elsevier, C. J. Methods of Organic Chemistry (Houben-Weyl);
Vol. E21a, Helmchen, R.W.; Mulzer, J.; Schaumann, E., Eds., Thieme: Stuttgart, 1995, 537-566;
(g) Krause, N.; Hashmi, A. S. K., Eds. Modern Allene Chemistry; Wiley-VCH: Weinheim, 2004,
Vol. 1 & 2; (h) Brummond, K. M.; DeForrest, J. E. Synthesis 2007, 795-818.

208



[2] (a) Pudovik, A. N.; Aladjeva, I. M. J. Gen. Chem. 1963, 33, 700-706; (b) Macomber,
R. S.J. Am. Chem. Soc. 1977, 99, 3072-3075; (¢) Denmark, S. E.; Marlin, J. E. J. Org. Chem.
1991, 56, 1003-1013; (d) Cai, B.; Blackburn, G. M. Synth. Commun. 1997, 27, 3943-3949; (e)
Saalfrank, R. W. Haubner, M. Deutscher, C. Bauer, U. Eur. J. Org.Chem. 1999, 2367-2372.

[3] (a) Nicolaou, K. C.; Maligres, P.; Shin, J; de Leon, E.; Rideout, D. J. Am. Chem.

Soc. 1990, 112, 7825-7826; (b) Curfin, M. L.; Okamura, W. H. J. Org. Chem. 1990, 55, 5278-
5287; (c¢) Grissom, J. W.; Huang, D. Angew. Chem. Int. Ed. 1995, 34,2037-2039; (d) Darcel,
C.; Bruneau, C.; Dixneuf, P. H. Synthesis 1996, 711-714; (e) de Frutos, O.; Echavarren, A. M.
Tetrahedron Lett. 1997, 38, 7941-7943; (f) Schmittel, M.; Steffen, J.-P.; Maywald, M.; Engels,
B.; Helten, H.; Musch, P. J. Chem. Soc. Perkin Trans 2 2001, 1331-1342.

[4] (a) Angelov, C. M. Phosphorus Sulfur 1983, 15, 177-193; (b) Khusainova, N. G.;
Pudovik, A.N. Russ Chem Rev 1987, 56, 564-578; (c) Alabugin, 1. V.; Brel, V. K. Russ Chem Rev
1997, 66, 205-224; (d) Brel, V. K.; Heteroatom Chem. 2006, 17, 547-556; (¢) Guo, H.; Qian, R.;
Guo, Y.; Ma, S. J. Org. Chem. 2008, 73, 7934-7938; (f) He, G.; Fu, C.; Ma, S. Tetrahedron 2009,
65, 8035-8042; (g) He, G.; Guo, H.; Qian, R.; Guo, Y.; Fu, C.; Ma, S. Tetrahedron 2009, 65,
4877—-4889; (h) Yuan, J.; Ruan, X.; Yang, Y.; Huang, X. Synlett 2007, 2871-2874.

209



Hayunu TtpynoBe Ha Cwbio3a Ha yuenute B bbarapus—Iliosaus. Cepusi B. Texnuka u
TEXHOJIOTHH, €CTeCTBEH Wi XyMaHUTapHU Hayku, ToM X VL., Cbi03 Ha yyeHuTe cecusi “MekayHapoIHA
KkoH(pepeHnus Ha muaaute yuenu” 13-15 onu 2013. Scientific research of the Union of Scientists in
Bulgaria-Plovdiv, series C. Natural Sciences and Humanities, Vol. XVI, ISSN 1311-9192, Union of Sci-
entists, International Conference of Young Scientists, 13 — 15 June 2013, Plovdiv.

CHUHTE3 U PEAKIIUU HA EJIEKTPO®UNJIHA NUKJIN3ALIUA
HA 4-®OCP®OPUJIMPAHU AJTIEHKAPBOKCHUJIATH

Heaiiso K. UBanos, UBaiiso /1. Ilapymes, Banepuii X. Xpucros
Illymencku ynuepcuret ,Enuckon Koncrantun IlpeciaBcku®,
yia. YauBepcutercka 115, 9712 lllymen

SYNTHESIS AND ELECTROPHILIC CYCLIZATION REACTIONS OF
4-PHOSPHORYLATED ALLENECARBOXYLATES

Ivaylo K. Ivanov, Ivaylo D. Parusheyv, Valerij Ch. Christov
Konstantin Preslavsky University of Shumen
115, Universitetska str., BG-9712 Shumen

An efficient method for regioselective synthesis of 4-phosphorylated allenecarboxylates
is described. Alkyl 4-(dimethoxyphosphoryl)- or (diphenylphosphinoyl)-alka-2,3-dienoates
were prepared by [2,3]-sigmatropic rearrangement of the mediated 2-(diphenylphosphinooxy)-
or 2-(dimethoxyphosphinooxy)-alk-3-ynoates  obtained from 2-oxoalkanoates and
subsequent treatment with alkynyl magnesium bromide and dimethylchlorophosphite or
chlorodiphenylphosphine respectively in the presence of a base. Our studies on the electrophilic
cyclization reactions of the synthesized 4-phosphorylated allenecarboxylates creates conditions
for competition between these two functions as neighboring group participation in 5-endo-trig
cyclization and formation of heterocyclic compounds that according to the literature data, are
carriers of biological activity.

XuMusTa Ha aJCHOBHTE CHEJUHCHUS € €HA OT Hall-MHTEeH3MBHO H3CJEIABAHUTE OOJIACTH
Ha oprannyHara xumus [1]. Cp3maBaHeTo Ha YOOOHH U CETCKTHBHH METOIM 3a MOJydaBaHE Ha
(YHKIMOHAIN3UPAaHU AJICHW W M3yYaBaHETO Ha TEXHUTE PEaKUUM HA LUKIM3alHsi € 0COOCHO
aKTyaJlHa M HHTepecHa 3a1a4a [2]. B nuTeparypara ca onucanu peauna MeToIM 3a IojlydaBaHe Ha
(hyHKUIMOHAMIM3MpaHu ¢ kKapOokcwiHa [3] u pocopuna rpyna (hocdonaru [4], pochunaru [5]
u GpocuH okcuan [6]) aneHu.

Karo vact or Hamara IbJIrocpodHa porpaMa 3a n3cliieqBaHe peakuuTe Ha eJeKTpoduiiHa
[UKJIM3A1Ms Ha OM(DYHKIMOHATIN3UPAHH aJIeHH, HUE Ce HyKIaeXMe OT YI0OHH ¥ PernoCeNIeKTUBHI
METOIM 3a BBbBEXKIaHe Ha (OCHOpHIHA Tpyla B Y-IIOJOKCHHE CIPSIMO eCTepHara rpyna Ha
aJleHoBaTa cucrema. ToBa ONpe’eNu LEeNUTe M 3aJadyuTe Ha HacTosmiaTa padora, a MMEHHO:
1) Cop3maBane Ha ymoOHHM W BHCOKOCEICKTHBHH METOOU 3a CHHTE3 Ha Qochopmimpanu
AJICHKApOOKCHIIATH C BB3MO)KHOCTH 33 BapHpaHe Ha 3aMECTUTEINTE KaKTO B aleHOBAaTa CUCTEMa,
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Taka M B KapOokcwmiHara u ¢ocdopunHara dynknum; u 2) M3cnenBane Ha peaknuuTe Ha
eJIeKTpo(hMITHA IIUKIIN3aNKs Ha roirydeHuTe 1,3-0ndyHKINOHaT3paHu ajJeH! ¢

Tasu crarus e noaxpenena o Ipoexr BGO51PO001-3.3.06-0003 “U3rpaxnaHe 1 yCTOHYHBO
pa3BUTHE Ha JOKTOPAHTH, MOCTJOKTOPAaHTH M MJaJd y4eHH B oOjlacTTa Ha NPHPOAHUTE,
TEXHHMYECKHUTE U MaTeMaTniecknuTe Hayku” . [IpoeKThT ce ochliecTBsIBa ¢ (pHAHCOBATA TOJIKpEna
Ha OneparrBHa porpama ,,Pa3BuTne Ha YOBEMIKHUTE pecypcu’”’, chpuHaHcupaHa oT EBponelickus
conuaieH Goux Ha EBponelckus cblo3.

oresl MpoyYBaHE HAa BB3MOXKHOCTUTE U OTPAaHUUYEHMSITAa Ha MPOTHUAINATa LMUKIU3ALUs C
KOHKYPEHTHOTO y4JacTHe Ha eJfHaTa W/Wim apyrara QyHKIMH, CBbP3aHH C aJleHOBara cucreMa. B
X0Jla Ha Te3H pPeakIiy Onxa ce KOHKYpUpaH JIBeTe QYHKINH 33 YIacTHE B IUKIN3AIHATA.

B usnbiHeHHe Ha mbpBaTa I, HUE Ch3AAaJ0XME M U3IOA3BaXMe €IUH HOB CENEKTUBEH
METO/] 32 TIoJTy4aBaHe Ha OM(YHKIIMOHAIM3UPAHH aJIeHH, IPOTHYAI] KaKTO ce Ka3Ba one-pot, T. .
B e/lHa KosOa, 0e3 M30ImpaHe Ha MEeXINHHHUTE CheJMHEHNs. Toll ce ChCTOM BHB B3aNMO/ICHCTBHIE
Ha eTWIMarHe3neB OpOMUJ, MONyYeH in situ OT eTnn OpOMHUJI M MarHe3wi, ¢ MOHO3aMECTEHH
ankuHY 1a-¢ ¢ MeXIMHHO 00pa3yBaHe Ha ChOTBETHUTE ETHHUII MarHe3neBr OpOMHIH 2a-C, KOUTO
IIPY peakuusi Ha HyKJIeO(MHITHO MPUCHhEANHIBaHE KbM KapOOHWIIHATA TPyNa Ha 2-OKCOECTEPUTE
3a-c gaBar JKeJlaHUTe OT HAC MPOIYKTH - KU %—xn@xcn—anxﬂﬂoaTnTe 4a-f (Cxema 1):

Mg 1a-c
EtBr —— [EtMgBr] R———"MgBr
ether, ether,
2 h, reflux 2 h, reflux 2a-c
X
R' “CO,R? R
3a-c — |
R——
ether, /™ CO,R?
3.5 h, reflux HO
4a-f
Scheme 1

Tabnuya 1. CuHTE3 Ha ANKWI 2-XUAPOKCH-3-ankuHoatH 4a-f.

AJIKMHOAT
No. R R! R? Joous?, %
No.
1 4a Pr Me Et 76
2 4b Pr Ph Me 77
3 4c Bu Me Et 73
4 4d Bu Ph Me 72
5 4e Ph Me Et 73
6 4f Ph Ph Et 75

*JloOMBH clle]l M30JIMpaHe C KOJIOHHA XpoMmarorpadus.

C men mnomyuaBane Ha 4-dochopuirpaHu ajJeHKApOOKCHIIATH, HHWE YCTaHOBHUXME, 4e
B3aMMOJICHCTBHETO Ha AMMETHIXJIOPOGOCHUT ChC CHHTE3MPAHUTE OT HAC aJKWHoatu 4a-c,f B
IIPUCHCTBHE Ha TPHETHJIAMUH NPOTHYA C MEKAWHHO oOpasyBaHe Ha (ocdurure Sa-c,f, xouro
THpIAT [2,3]-cHTMaTpolHA TPErpymupoBKa M TonydaBaHe Ha 4-(auMeTtokcudocdoprmn)-
aneHkapOokcmiatu 6a-c,f (Cxema 2):
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R CO,R2 . CO,R?
EtsN [2,3]-c R R
Y oH + (MeORRCl —— = }; 9 — .
ether, -70°C I ether,  (MeO),R C02R2
R R~ “™—P(OMe),| r3h o
4a-c,f 5a-c,f 6a-c,f

Scheme 2

Tabnuya 2. Cunares Ha 4-(mumetokcudocopin)-aaeHkapOokcuiIaTi 6a-c,f.

Ecrtep
No. R R! R?  Jloous?, %
No.
1 6a Pr Me Et 62
2 6b Pr Ph Me 69
3 6¢ Bu Me Et 63
4 6f Ph Ph Et 65

*JloO6uBH cllex N30IUpaHe ¢ KOJIOHHA XpoMaTorpadus.

Ot gpyra cTpaHa, B3aUMOJEHCTBHETO Ha AU(DEHIIXIOPO(OoChHUH ¢ XUIPOKCH-3aMECTCHUTE
ectepu 4c-f B mpuchcTBHe Ha 0a3a TPOTHYAa C MEXIUHHO OOpasyBaHEe Ha CHOTBETHHUTE
nponaprui pochuanutu 7c-f, konto THPIAT [2,3]-cUrMaTponHa IperpynupoBKa 1 mojfydaBaHe Ha
4-(madperndocdunonn)-2,3-ankaaneHoarure §c-f (Cxema 3):

2
Rl COR? N R FOR 23 R R
3 91"0
+ PhPCl —— > p o — =<
// OH ether, -70°C 7 N ether,  pp p CO,R2
R’ Y—PPh, , 5h o 2
R
4c-f Tcf 8c-f
Scheme 3

Tabnuya 3. Cunres Ha 4-(audenudocdunonn)-2,3-ankaaueHoaru 8c-f.

Ecrep
No. R R! R?  Jloous?, %
No.
1 8c Bu Me Et 60
2 8d Bu Ph Me 58
3 8e Ph Me Et 57
4 8f Ph Ph Et 62

*JloO6uBH Clleq N30JUpaHe ¢ KOJIOHHA XpoMaTorpadus.

Taka nomydenute 4-hocopunupanu aneHkapookcunatu 6a-c,f n 8c-f mo mpemnoxenus
OT HaC MeTOJ] M3II0JI3BaXMe KaTo CyOCTpaTH 3a M3CIIeIBaHEe Ha PEaKIUUTe UM Ha eIeKTPOQHIHA

[IMKITA3AIIHS.

Hue ycraHoBuxMme, d4e B3auMOACHCTBUETO Ha 4-(muMeTokcu(oCchOpHI)-3aMECTCHUTE
2,3-ankagueHoard 6a-c,f ¢ enekTpopUIHM peareHTH B IUKIU3ANUATA KATO BBTPEIIHU
HYKJICOOUIN €IHOBPEMEHHO YYacTBAaT M JBETE (YHKIMOHAIHHM TPYIH C MMOJTydYaBaHEe Ha CMeEC

212



OT 5-anKokcukapOoHmI-2,5-nuxuapo-1,2-oxcadochomure 9 u S-(mumeroxcudocdopmn)-2,5-
muxuapodypanure 10 B croTHOmEHHE npudmm3uTenHo 1.7:1 (Cxema 4):

R E E R?
R R E-Nu — R J—
(MeO)zP\\O CO,R?  CH:Cl MeO” o CO,R? (MeO)zP\\O 0
6a-c, f 9 10
Scheme 4

Tabnuya 4. CuHtes Ha 5-aKOKCUKapOOHMI-2,5-1uxuapo-1,2-okcadocdonu 9
u 5-(mumerokcudochopmn)-2,5-muxuapodypanu 10.

Bpeme, 9, lo6us, 10, Ioous,» CPbOTHO

No. Amnen R R' R E

h % % HIeHHe
1 6a Pr Me Et Cl 3 9aa, 50 10aa, 28 1.79: 1
2 6a Pr Me Et SePh 5 9ad, 46 10ad, 28 1.64:1
3 6b Pr  Ph Me Br 6 9bb, 45 10bb, 28 161:1
4 6b Pr Ph Me SePh 4 9bd, 48 10bd, 29 1.66:1
5 6¢ Bu Me Et Br 35 9c¢h, 51 10cb, 28 1.82:1
6 6¢c Bu Me Et SePh 5 9cd, 46 10cd, 29 1.59:1
7 6f Ph  Ph Et Cl 4 9fa, 49 10fa, 27 1.81:1
8 6f Ph  Ph Et Br 5 9fb, 50 10fb, 28 1.79 : 1
9 6f Ph  Ph Et SPh 9 9fc, 45 10fc, 28 l1el:1
10 6f Ph  Ph  Et SePh 7.5 9fd, 47 10fd, 27 1.74 : 1

*JloOMBH cliell M30JIUpaHe C KOJIOHHA XpoMarorpadusi.

W3nenanBamo, B3aumopeiictBuero Ha  enekrpopwin ¢ 4-(audpenndocduHomn)-
asneHkapOokcunarute 8c-f mpoTuya ¢ ataka Ha eneKTpo(WIHKS peareHT no 2,3-1BolHara Bpb3Ka
Ha aJIeHOBaTa CHCTEMa U CJie/Ballla HyKJIeopHIHa araka ¢ NojlydaBaHe Ha auukienure — (3£)-4-
(mudenudocpunonn)-3-ankenoarute 11 (Cxema 5):

R R E-Nu R E
T o T O
Ph,P, CO,R 2Cly 2R\
o 2 O N COR?

8c-f Scheme 5 1"
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Tabnuya 5. Cunres Ha (3E)-4-(mudpenudochunownn)-3-ankeHoaru 11.

No. Amxen R R! R? E Nu Bpeme, h 11, ToouB,* %
1 8c Bu Me Et Br Br 4 11cb, 70
2 8c Bu Me Et SePh Cl 6 11cd, 64
3 8d Bu Ph Me Br Br 5 11db, 73
4 8d Bu Ph Me SePh Cl 7 11dd, 65
5 8e Ph Me Et Br Br 6 11eb, 72
6 8e Ph Me Et SePh Cl 6.5 11ed, 64
7 8f Ph Ph Et Cl Cl 5.5 11fa, 69
8 8f Ph  Ph Et Br Br 7 11fb, 71
9 8f Ph Ph  Et SPh Cl 7.5 11fc, 66
10 8f Ph Ph Et SePh Cl 8 11fd, 63

*JloOuBH Clleq H30JUpPaHe ¢ KOJIOHHA XpOoMaTorpadus.

B ekcriepiMeHTaTHO OTHOLICHHE, XOABT HA BCHYKH PEAKIUH € MPOCIIeAsBaH THHKOCIOHHO
xpomarorpadcku 1 UU-crieKTpaiHo, MOTyYeHUTEe MPOAYKTH Ca M30JMPAaHH M NPEYUCTECHH Ype3
KOJIOHHA XpoMaTtorpadus, a CTpyKTypara Ha CHHTE3UpaHUTE CheJUHEHUs € ycTaHoBeHa upe3 Y-,
'H- , BC- u 3'P-SIMP-cniekTpocKomus.

B zaxmouenue, cp3mazeH € MeTol 3a cuHTe3 Ha 4-(ocopummpanu aneHKapOOKCHIATH,
KOIMTO € BHCOKO PErHOCENICKTUBEH, M3KIIOUUTENHO YNOOSH M JjaBa BH3MOXKHOCTH 33 BapUpaHe
Ha 3aMECTUTENIUTE KaKTO B aJleHOBAaTa CHUCTEMa, Taka W B JBeTe (YHKUHMOHAIHU Ipymnd. B
X0Zla HA H3CIEOBAaHHTE OT HAC PEAKLUMH Ha EJNCKTPO(QMIHA IHMKIM3AIMS HA CHHTE3UPAHUTE
1,3-6nyHKIIMOHAIM3UPAHN aJICHH C€ Ch3IaBaT yCJIOBHS 3a KOHKYPEHIMs Ha JBeTe (QyHKIHMU
3a ydactue B S-endo-trig DUKIM3alMs M 3a MOJIy4aBaHETO Ha Pa3sHOOOPA3HM XETEPOLMKICHH
U HECHACUTEHHM CHEAWHEHHs, KaT0 MHOTO OT TAX, N0 JIMTEPAaTypHU IaHHH, Ca HOCHTEIHM Ha
OGMONOrNYHA AKTUBHOCT.
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ABSTRACT

Flaxseed oil is highly rich in polyunsaturated fatty acids and it is easily susceptible to auto-
oxidation process. Antioxidant effects of ascorbyl palmitate, extract of rosemary and mixture of
ascorbyl palmitate and extract of rosemary were examined. The oxidative stability of flaxseed oil
was studied using Rancimat method, based on conductometric measurements. It was investigated
as function of time at temperature 100° C using different antioxidants. Antioxidants at the level
of 0.01%-0.05% were added into the flaxseed oil. The level of 0.05% ascorbyl palmitate and
0.05% extract of rosemary was found to have higher efficiency (22.8 h and 22.3 h respectively).
Combination of these antioxidants in concentration 0.05% shows similar result (20.2h). The same
antioxidants used for stabilization of cosmetics increase stability more five times — Induction
period is over 48h.

Key words: flaxseed oil, antioxidants, oxidative stability, ascorbyl palmitate, rosemary
extract, stabilization

INTRODUCTION

Flax (Linum usitatissimum L.) is one of the oldest and multi—purpose oilseed crops cultivated
in a Europe and Asia (Beltagi, 2007; Berglund, 2002). Flaxseed oil contains more than 50.0%
a-linolenic acid (omega-3, essential fatty acid) (Michotte, 2011). It was found that a high content of
unsaturated fatty acids leads to reduced oxidation stability of oils (Rudnik, 2001). Lipid oxidation
is major factor of changes in chemical and nutritional properties of fats and oils (Yanishlieva and
Popov, 1976). The addition of antioxidants improves oxidative stability of flaxseed oil. Synthetic
and natural antioxidants are used in food and cosmetic industries (Bera, 2006). Ascorbyl palmitate
(corresponding synthetic counterparts of ascorbic acid) was used in different concentration (Tae
Kim, 2012) for stabilization of vegetable oils. There is a need to use new natural antioxidants for
prevention of lipid peroxidation in lipids. Natural antioxidants have these advantages (Pokorny,
1991): acceptance by the consumers with nutraceutical value of the oil; identity with food which
people have taken over hundred years.

The aim of this study is comparison efficiency of synthetic antioxidant ascorbyl palmitate,
natural antioxidant extract of rosemary and mixture of both using different concentration on the
increment oxidative stability of flaxseed oil.

MATERIALS AND METHODS
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All solvents and reagents were of analytical grade and were used without additional
purification.

Samples. The flax oil is obtained from flax seeds (Linum usitatissimum L), A900012 variety,
crop 2011.

Antioxidants were provided by “Tkarov” Ltd.

Isolation of glyceride oil and determination of oil content. The oil was extracted with
n-hexane (ISO 659 2009) in Soxhlet for 8 h.The solvent was partly removed in a rotary vacuum
evaporator, the residue was transferred in pre-weight glass vessels and the rest of the solvent was
removed under a stream of nitrogen to a constant weight to determine the oil content.

Fatty acids. The fatty acid composition of triacylglycerols was determined by gas
chromatography (CG) of fatty acid methyl esters (FAME) (ISO 5508 1990). FAME were prepared
by pre-esterification with sulfuric acid in methanol as catalyst (Christie, 2003) and were purified
by TLC on silica gel 60 G with mobile phase hexane:acetone = 100:8 (by volume). Determination
was performed on a gas chromatograph equipped with a 60 m x 0.25 mm x 25 pm (I.D.) capillary
DB-23 column (Hewlett Packard GmbH, Vienna, Austria) and a flame ionization detector. The
column temperature was programmed from 130°C (hold 1 min), at 6.5°C/min to 170°C, at 3°C/
min to 215°C (hold 9 min), at 40°C/min to 230°C (hold 1 min); the injector temperature was 270°C
and detector temperature was 280°C. Hydrogen was the carrier gas at a flow rate 0.8 ml/min; split
was 50:1. Identification was performed by comparison of retention times with those of a standard
mixture of fatty acid methyl esters subjected to GC under identical experimental conditions.

Phospholipids. The quantification of phospholipids was carried out spectrophotometrically
against a standard curve by measuring the phosphorous content at 700 nm after mineralization of
the substance with a mixture of perchloric acid and sulphuric acid, 1:1 (by volume). The calibration
curve was constructed by using a standard solution of KH,PO,. It was linear in the concentration
range 1 — 130 pg/ml (as phosphorus) (ISO 10540-1, 2003).

Sterols. Glyceride oil was hydrolized with ethanolic KOH, sterols were extracted with
n-hexane and purified by thin layer chromatography with mobile phase n - hexane : diethyl ether, 1
: 1 (by volume). The quantification was carried out spectrophotometric at 597 nm against standard
curve of pure B-sitosterol (Ivanov et al. (1972).

Tocopherols. High performance liquid chromatography (HPLC) (ISO 9936 2006) on a Merck-
Hitachi (Merck, Darmstadt, Germany) instrument equipped with 250 mm x 4 mm Nucleosil Si
50-5 column (Merck, Darmstadt, Germany) and fluorescent detector Merck-Hitachi F 1000 was
used for determination of total content. The operating conditions were as follows: mobile phase
of n-hexane: dioxan, 96 : 4 (by volume), flow rate 1 ml/min, excitation 295 nm, emission 330 nm.
A 20 pl solution of crude oil (1.0%) was injected. Tocopherols were identified by comparing the
retention times with those of authentic individual pure tocopherols. The tocopherol content was
calculated based on the tocopherol peak areas in the sample vs. tocopherol peak area of standard
tocopherol solution.

Oxidative stability. The oxidative stability of oils was determined by measuring the Induction
period using conductometric detection of volatile compounds (ISO 6886, 2006). A Rancimat
apparatus Methrom 679 (Methrom, Herisau, Switzerland) was used at 100°C and an air flow rate
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20 I/h.
RESULTS AND DISCUSSION

General characteristics of the oil
The content of oil and the main lipid components are shown in Table 1.

Table 1. Main lipid components and oil content of flaxseed oil

Flaxseed oil
Compounds Content
Oil, % 40.0
Sterols, % 0.3
Phospholipids, % 1.2
Tocopherols, mg/kg 720
Oxidative stability, h 9.6

The content of glyceride oil in the analyzed flaxseeds is in accordance to several reports
(Choo et al. 2007; El-Beltagi et al. 2011; Kasote ef al. 2013; Coskuner And Karababa (2007).
The quantity of sterols, phospholipids and tocopherols in the oil is similar to data reported earlier
(Pitat and Zadernowski 2010; Gunstone 2002; Przybylski (2005). Oxidative stability of flaxseed
oil is higher than values reported earlier - 6.4 h (Rudnik ef al., 2001) and 5.8 h (Szterk et al.,
2010).

Fatty acid composition of triacylglycerols
Fatty acid composition of investigated triacylglycerols is presented in Table 2.

Table 2. Fatty acid composition of triacylglycerols

Fatty acid composition, %

Lauric acid (C,, ) 0,1
Myristic acid (C , ) 2,5
Palmitic acid (C,, ) 9,8
Palmitoleic acid (C,, ) 0,1
Margaric acid (C,. ) 0,1
Stearic acid (C,, ) 4,1
Oleic acid (C , ) 32,2
Linoleic acid (C,..,) 16,5
Linolenic acid (C..) 34,2
Arachidonic acid (C,,,) 0,4
Saturated fatty acids (SFA) 17,0
Monounsaturated fatty acids (MUFA) 32,3
Polyunsaturated fatty acids (PUFA) 50,7

The main component is linolenic acid, followed by oleic and linoleic acids. The content of
linolenic acid is very close to the data announced earlier by El-Beltagi ef al. (2007), Herchi et al.
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(2011)-30.0-50.0 %.

The efficiency of synthetic antioxidant ascorbyl palmitate, natural antioxidant extract
of rosemary and mixture of both using different concentration was examined in different
concentrations (fig.1).

o Ascorby | palmitate
B Rosemary extract
-
25 O Antioxidant mixture of Ascorbyl Palmitate and Rosemary extract
20 -
E
" -
£ 15
2 -
z 10
2
E
3
U L ul
Control 0,01 0,02 0,03 0.04 0,05
sample Concentration, %o

Fig.1. Tracing oxidative stability of flaxseed oil in variation concentration of different
antioxidants

The obtained results show that antioxidant effect is in correlation with concentration of
antioxidants and increased gradually. The Induction period was found to be closed for both
antioxidants (from 9.6 h to 22.8 h for ascorbyl palmitate and 22.3 h for rosemary extract). In
practice there is increasing of oxidative stability of the oil more than two times in comparison
with control sample.

Combination of two or more antioxidants works synergistically in increasing the oxidative
stability of vegetable oils compared to single antioxidants (Hras et al., 2000; Azeredo et al.,
2004; Omar et al., 2010). However the results show that the mixture of ascorbyl palmitate and
rosemary extract at the highest concentration (0.05%) gives Induction period (20.2h) close to this
when they work as single antioxidants at the same concentration (0.05% ascorbyl palmitate-22.8h
and 0.05% rosemary extract-22.3h).

Since the cosmetics are to be stored for a long time (1-2 years) use of higher concentrations
of antioxidants is allowed. Because of it antioxidant effect of ascorbyl palmitate and rosemay
extract is investigated at concentration 0.1% and 0.2%. The results prove correlation between
concentration of antioxidant and Induction period. At concentration of ascorbyl palmitate (0.1%)
the Induction period is 33.1 h. At the same concentration rosemary extract gives 21.7 h. When use
the same antioxidants at twice as high concentration (0.2%), they have Induction period over 48h.
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CONCLUSION

The antioxidant effect is in correlation with concentration of antioxidants. Used independently
in different concentration extract of rosemary has similar to ascorbyl palmitate antioxidant effect.
At highest used concentrations the Induction period increases five times. Mixture of ascorbyl
palmitate and rosemary extract has not synergistic antioxidant effect for protection of flaxseed
oil against oxidation. When concentration of antioxidants is in borders 0.01-0.04% the highest
results were observed by using of rosemary extract. For longer lipid protection ascorbyl palmitate
showed significantly higher effectiveness.
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Abstract: Synthesis and structural characterization of new platinum(Il) complex of
cyclopentanespiro-5-(2-thiohydantoin) is reported. The compounds were study by elemental
analysis, IR for Pt(II) complex and UV-Vis, IR, ATR and Raman spectroscopy for free ligand.
Based on the experimental data the most probable structure is suggested.

Key words: cyclopentanespiro-5-(2-thiohydantoin), metal complexes

Introduction: Research studies on different hydantoin derivatives have been a long-standing
activity due to their physiological action as anticonvulsants and well-established application as
antiepileptic drugs [1,2]. The antitumor activity of different thioanalogues of hydantoins is also
well documented [3-5]. Thiohydantoin is a good example of a ligand displaying four potential
coordination sites, namely the exocyclic oxygen and sulphur atoms and the two ring nitrogens.
Beloglazkina et al. synthesized Co(II) complex with 3-phenyl-5-(2-pyridylmethylene)-2-
thiohydantoin that was employed as a catalyst for the epoxidation of alkenes [6]. Complexes of
thiohydantoin with Co(II), Ni(II) [7] and Sn(IV), Ti(IV) [8] have already been described by Singh
et al. On the basis of IR data Singh showed that the ligand actually coordinates as a monodentate
through oxygen in Sn(IV) and Ti(IV) and through sulfur in the Co(II) and Ni(II) complexes.
Recently Kandyl et al. obtained Co(Il), Ni(Il) and Cu(Il) complexes of 5-(phenylazo)-2-
thiohydantoin and 5-(2-hydroxyphenylazo)-2-thiohydantoin [9]. The complexes are characterized
by elemental analysis, conductivity, magnetic susceptibility, UV-Vis, IR, ESR, and TG studies.
Arrizabalaga et al. prepared and characterized Pt(II) and Pd(II) complexes with thiohydantoin
by elemental analysis, NMR and IR spectroscopy [10]. Complexes of Pt(II) and Pd(II) involve
thiohydantoin as bidentate ligand. The X-ray structure of TI(I) complex of 5-benzylidene-2-
thiohydantoin [11] and 5-(4’-dimethylaminobenzylidene)-2-thiohydantoin [12] were reported.
Ahmedova et al. established the X-ray structure of cyclopentanespiro-5-(2-thiohydantoin) and
cyclohexanespiro-5-(2-thiohydantoin) [13]. Cyclopentanespiro-5-(2-thiohydantoin) crystallize
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with two molecules in the asymmetric unit in monoclinic crystal system and P 2 /c space group.
The X-ray structure of Cs(I) complex of 5,5-dimethyl-2-thiohydantoin is known [14]. The crystal
structure of TI(IIT) complex of 5-(2-pyridinylmethylene)-2-thiohydantoin is determined by X-ray
diffraction [15]. The complex crystallize in triclinic crystal system and P1 space group. Solid state
IR and solution phase 'H, '*C and 2*T1 NMR properties of the complex is also discussed.

Considering the physiological activities and complexation properties of hydantoin and
spirohydantoin derivatives and their thioanalogues, the purpose of the present work is to examine
the complexation properties of cyclopentanespiro-5-(2-thiohydantoin) (L see Fig.1) with
platinum(II) and characterization of the metal complex obtained.

Ng®
NH
@)

L
Fig.1. Structural formula of cyclopentanespiro-5-(2-thiohydantoin) (L)

I. Experimental part: A metal salt (NH,),[PtCl,] — Sigma Aldrich) and solvents used for
synthesis of the complexes are with a p.a. qualification. Electronic spectra are registered on UV-
Vis Perkin-Elmer Lambda 9 spectrophotometer. The IR spectra were recorded with on a VERTEX
70 FT-IR spectrometer (Bruker Optics): the samples were prepared as KBr pellets. The Raman
spectrum of free ligand (the stirred crystals placed in aluminium disc) was measured on RAM II
(Bruker Optics) with a focused laser beam of 50 mW power of Nd:YAG laser (1064 nm) from
4000 cm-1 to 51 cm™ at resolution 2 cm™ with 25 scans. Attenuated Total Reflection FTIR (ATR)
spectra are registered on VERTEX 70 FT-IR spectrometer (Bruker Optics), - MIRacle accessory
with one-reflection ZnSe element (Pike); resolution 2 cm™; 16 scans.

The spectral data of the compounds obtained are as follows:

UV-Vis (CHOH) L: & _ =268 nm, 225 nm, 198 nm

Elemental analysis for Pt(IT)L: Calc. [C H N S,0,Pt] (%):C, 31.52; H, 3.38; N, 10.51;
Found: C, 31.00; H, 2.95; N, 10.86.

IR (pellet, KBr, cm™) L: v(NH) - 3305, v(NH) - 3100, 2963-2873 (CH,), v(C=0) - 1738,
v(C=S) - 1520, 6(NH) - 1452, 3(NH) - 1377, 1070 cm!

IR (pellet, KBr, cm™) Pt(II)L: v(NH) - 3443, v(NH) - 3252, 2997-2872 (CH,), v(C=0) -
1713, v(C=S) - 1495, 3(NH) - 1407, §(NH) — 1326, 1024 cm™’

Attenuated Total Reflection FTIR, v __ : L: 3295, 3088, 2961, 2872, 2788, 2269, 1732,
1576, 1559, 1513, 1451, 1436, 1404, 1374, 1316, 1290, 1264, 1232, 1195, 1144, 1068, 1004, 948,
906, 874, 853, 752, 669, 635, 619 cm™

Relative Raman intensity, v__,L: 2973, 2920, 2877, 2595, 1746, 1726, 1515, 1453, 1440,
1404, 1323, 1196, 1157, 1077, 1013, 948, 905, 750, 613, 503, 373, 322 cm™

II. Synthesis of Pt(II) complex of cyclopentanespiro-5-(2-thiohydantoin) (L)

Relevant solutions for Pt(II)L complex:

> Asolution of spirohyndatoin L: 0,1 mmol (0,0170 g) in 3 cm® DMSO and 2 cm’H,0.

> Asolution of (NH,),[PtCl,] (M): 0,1 mmol (0,0373 g) in 5 cm® H,O .

» Asolution of NaOH: 0,1 M aqueous solution of NaOH — in a 100 cm* volumetric flask.

Experimental procedure: 5 drops of 0,1 M NaOH were added slowly to a L solution while
stirring at pH=8,3. The solution of metal salt was added in drops from a burette during stirring
with an electromagnetic stirrer, until precipitation of the formed complex started for 24 h. A neutral
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complex was formed as yellow amorphous precipitate. The precipitate was filtered and washed
with ~10-20 cm® H,O. The complex was dried over CaCl, for 2 weeks.

III. Results and discussion

Complexation with Pt(II) was conducted under alkaline conditions using a metal salt namely
(NH,),[PtCl,] at molar ratio M:L= 1:1 for PtL. Neutral complex was synthesized and isolated
as a precipitate. The PtL complex is yellow in color. The PtL complex was investigated with IR
spectroscopy and elemental analysis. Elemental analyses data was found to be in good agreement
(+0.5%) with the calculated values. It was found that molar ratio metal:ligand is 1:2. IR spectra
of the free ligand and its complex in KBr pellets were recorded in order to clarify the structure
of the formed metal complexes and to determine the coordination modes of the ligand. In the IR
spectrum of the free ligand L bands at 3305 cm™ and 3100 cm™ were observed which we may
refer to the stretching vibrations of the two N-H groups of the hydantoin ring (see Table I). In the
spectrum of the PtL complex the same bands are observed at 3443 and 3252 cm™ which shift to
higher frequency by 138 and 152 cm™ compared to the free ligand spectrum. In the spectrum of
free ligand L the bands at 1738 cm! (there is a shoulder at it) and 1520 cm' can be attributed to
stretching vibration of C=0 and C=S groups of the hydantoin ring. The band resulting from the
oscillation of the C=0 group in the IR spectrum of PtL complex is shifted to lower frequencies by
25 cm! as compared to that of the free ligand. The same shift of 25 cm™ to lower frequencies is
observed in the band resulting from the oscillation of the C=S group.

Table 1: IR bands (cm™') in KBr for the free ligand L1 and it Pt(Il) complex

L Pt(IDL
3305 3443
3100 3252

2963-2873 2997-2872
1738 1713
1520 1495
1452 1407
1377 1326
1070 1024

IR is excellent for carbonyl species while Raman is quite variable [17]. The carbonyl C=0
stretching vibration results in strong characteristic IR bands. Raman bands for this vibration are
typically moderate to weak with some structures resulting in a strong C=O stretch. This band is
easily identified in the IR spectrum because of its intensity and its lack of interference from most
other group frequencies.

It was impossible to measure Raman spectrum of the complex — the sample burned even at
1 mW laser power. Only the Raman spectrum of the free ligand was measured and discussed here
(see Table 2). The C=O0 stretching vibration of L appears as a split band at 1746 cm™ and 1726
cm’'; that split reflects the shoulder structure in the IR spectrum. The C=S stretching vibration
appears as a weak band at 1515 cm™' in the Raman spectrum. Several bands in the Raman spectrum
(2973, 2920 and 2877 cm™) and in the IR spectrum (2963, 2873 and 2791 cm™) are for stretching
vibrations of CH, in cyclopentane ring. Of the two vibrational bands in the Raman spectrum
for n(N'-H) and n(N3-H) there appears only lower frequency band at 3100 cm™ with a very low
intensity.
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Table2: ATR and Raman spectral data of free ligand cyclopentanespiro-5-(2-thiohydantoin)

@
ATR spectral bands, Raman spectral bands,
compound 1 1
cm cm
H 3295, 3088, 2961, 2872,
N S 2788, 2269, 1732, 1576, 2973, 2920, 2877, 2595,
\]// 1559, 1513, 1451, 1436, 1746, 1726, 1515, 1453,
NH 1404, 1374, 1316, 1290, 1440, 1404, 1323, 1196,
1264, 1232, 1195, 1144, 1157, 1077, 1013, 948,
O 1068, 1004, 948, 906, 905, 750, 613, 503, 373,
874, 853,752, 669, 635, 322
L 619

IV. Conclusions: One new metal complex was obtained with Pt(II). This was characterized
by elemental analysis and vibrational IR spectroscopy. Cyclopentanespiro-5-(2-thiohydantoin)
(L) was study by UV-Vis, IR, ATR and Raman spectroscopy.
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Abstract

The mass transfer of atmospheric trace gases through the surface of ice particles is a complex
process. We modeled the kinetics of three-phase mass processes in dynamic flow systems by fitting
the coated wall flow tube reactor experiments with the developed by us simulation algorithms.
We have implemented a kinetic model based on the Langmuir law for surface adsorption and
desorption with bulk penetration defined by the second Fick’s law. In this work we present
sensitivity analysis of some kinetic parameters used in our model. This validation of the model
is done in two schemes: firstly we present stepwise variations of single kinetic parameters and
secondly simultaneous variation of two connected parameters while keeping the kinetic rate
constant. The obtained results presented in this article show that the numerical models are reliable
tool for studying the experimental data from coated wall flow tube reactors.

Introduction

A major part of the atmospheric research are the processes causing depleting of the ozone
layer. They mostly involve free radical reactions, heterogeneous interactions and correlating
studies. Coated wall flow tube reactors are suitable for laboratory research of gas phase and surface
reactions. However, very often the measured output is a complex function of many parameters. In
the past years we have developed a numerical model [1] which includes the reactor geometry and
experimental setup properties as well as the physicochemical processes adsorption and desorption
on ice, and surface to bulk processes solution and segregation together with the bulk diffusion. In
this paper we study the sensitivity of the recently published model by stepwise variation of some
kinetic parameters. Generally the simulated signal is a function of the input parameters G(¢)=f(k ,
oK Comar oo K SDI1] The basic means to estimate the physicochemical parameters is to find the
best fit, G(?), for the experimental signal Gexp. We studied how the simulated signal curve, G(?),
is influenced by various parameters and showed that the curve changes are sensitive enough to
derive useful information from the obtained simulation results.

Simulation inputs
The model has been tested with the following initial set of parameters value: adsorption rate
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coefficient describing the speed of adsorbing molecules on the surface k£, = 1.04x10"* cm’s”,
desorption rate coefficient, giving the molecule rate that leave the surface k£, = 0.06 s”', maximum
surface concentration ¢, = 9.3x10" cm?, solution coefficient £ , = 0.2 s', that accounts the
number of thermalized on the surface molecules which enter the ice bulk, the segregation rate
coefficient k= 6x102' cm’s”, that accounts the segregating rate of molecules from the ice bulk
to the surface. The diffusion bulk coefficient D has been chosen from literature data to be 8x10!!
cm?’s’!, the ice bulk depth is 10 cm. The chosen initial values are in agreement with previously
reported results [2,3,4]. The simulations were performed with segment length of 0.4 cm and the

ice bulk divided into 1000 layers.
Sensitivity analysis of gas to surface parameters

In this section we demonstrate the sensitivity of the model in respect to the Langmuir
kinetic rate coefficients k , and k. Figure 1 represents the changes of k , by factors of 2 and 0.5
multiplied to the default value. The number of steady state (ss) molecules is proportional to the
adsorption coefficient due to higher surface concentration. The desorption signal (ds) has a higher
value but its kinetics is not significantly changed.

N
T
N
T

K_des = 0.12

K_ads =52E-15

K_des =0.06

o
©
T
o
®
T

K_ads = 10.4 E-15

MS Signal [a.u.]
MS Signal [a.u.]

|
K_ads = 20.8 E-15 K_des =0.03

0 200 400 600 800 0 200 400 600 800
Lab time [s] Lab time [s]

Figure 1. Variations of the adsorption rate Figure 2. Variations of the desorption rate
coefficient with factor of 2 and 0.5. coefficient with factor of 2 and 0.5.

Figure 2 respectively expresses the influence of k,, by stepwise variation by factor of 2 and
0.5. We do observe different desorption kinetics, however the adsorption and steady state part
of the curves are also changed. The two figures clearly express that the simulated signal is very
sensitive. The ratio between £, and &, is the Langmuir constant, which is proportional to the
number of adsorbed molecules on the surface.

Sensitivity analysis of surface to bulk transfer parameters

In this section we vary analogously the solution and segregation coefficients. Figure 3
illustrates the changes in the result signal as function of the solution rate coefficient, k_, is changed
by factors of 2 and 0.5 while figure 4 presents the stepwise change of the segregation coefficient,

kseg, and the corresponding resulting curves.
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Figure 4. Variations of the segregation rate

Figure 3. Variations of the solution rate coefficient
coefficient with factor of 2 and 0.5.

with factor of 2 and 0.5.

It can be clearly seen that the two figures are not distinguishable within the experimental error. The
ratio of the two k_, and kmg (K&=k, /kxeg) has significantly higher influence, rather than their specific
values as shown later in the report.

Sensitivity analysis of the bulk properties

In this section we study how the bulk definitions influence the obtained simulation signals.

1

MS Signal [a.u.

MS Signal [a.u.]
5

0 200 400 600 800

0 200 400 600 800 i«
Lab time [s]

Lab time [s]

Figure 5. Variations of the diffusion coefficient Figure 6. Variations of the bulk depth with factor
with factor of 2 and 0.5. of 2 and 0.5.

The diffusion coefficient, D, influences the steady state level of the signal (see Figure 5, between
200 and 400). Depending on the specific D value, the role of the ice thickness on the steady state
level is important. Figure 6 shows that at chosen relatively low diffusion coefficient of 8x10"
cm?s’, ice depth does not play any role. However this tendency would be different for significantly

higher values of D.
Sensitivity analysis of various kinetic parameters with fixed thermodynamical values

Figure 7 illustrates the combined effect obtained from changing both adsorption and desorption
coefficients while keeping their ratio constant (K, =const). Figure 8 shows the results from a
variation of both solution and segregation coefficients with constant ratio K ;=const. Both figures
we reveal clearly that the gas-to-surface kinetics have much higher influence on the signal than
the bulk processes.
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Figure 7. Variations of the adsorption and Figure 8. Variations of the solution and segregation
diffusion coefficients with fixed Langmuir coefficients with fixed ratio of the two.
constant.

Conclusions

The studied algorithms for simulation of three-phase mass transfer (adsorption-desorpion,
solution-segregation, diffusion) are quite sensitive in respect to the studied input parameters:
K oK 1o € e Ko K, - The behavior of the simulated resulting curves obeys the logic of the
observed physicochemical processes. The developed numerical algorithms can be efficiently used

to derive useful information from the experiments with coated wall flow tube reactors.
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Abstract

We present a combination of chemoinformatics algorithms applied for the efficient processing
of structural data used in Quantitative Structure-Activity/Property Relationships (QSAR/QSPR).
QSAR/QSPR models use mathematical tools to correlate structural descriptors and biological
activities (or other properties). The quality of the obtained molecular descriptors is crucial for the
efficiency of the obtained QSAR models where the descriptor values depend on the previously
performed procedures for manipulation of the structural information. We applied several
chemoinformatics algorithms: substructure searching based on queries described as SMARTS
linear notation, structure fingerprint calculation and similarity principle applied on top of the
fingerprints, automatic generation of all possible tautomers. In this work we study the influence
of the tautomers information on the performance of these algorithms, the resulting molecular
descriptors and the final of QSAR/QSPR models.

Introduction

QSAR/QSPR modeling is presently widely used in various fields of medicinal chemistry
and pharmaceutical industry as well as for a preliminary testing for the chemical substance
regulations. Quality QSAR models can be obtained only by the efficient application of the
classical and modern chemoinformatics tools [1]. Typically these tools perform the structural
information transition: data — information — knowledge (the obtained models are regarded as
formalized knowledge used for solving particular problems in chemistry). In this work we studied
the influence of tautomer information on the major stages applied for the realization of mentioned
above information transition as well as we tested the influence of generated tautomers on the
QSAR modeling of Ames Mutagenicity and XlogP QSPR model for lipophilicity.

Chemoinformatics strategy for QSAR/QSPR modeling

In this work we propose a strategy for QSAR/QSPR modeling (see figure 1) based on a
combination of several efficient algorithms for processing of the structural information. All used
software components are with an open source, where the most critical tools are developed in our
group. The molecule can be entered in the system via standard chemical formats like SMILES [2],
InChlI [3], MOL/SDF file [4] and CML [5]. The internal structure representation, input, output and
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information processing is based on the CDK library [6]. 2D structure diagrams are generated with
CDK 2D generator. 3D structure generation is performed with OpenBabel [7] software or other
open source solutions. At this stage all tautomeric forms of the target molecule are generated using
the incremental algorithm of AMBIT-TAUTOMER [8]. Ambit-Tautomer is part of the open source
software package Ambit2 [9, 10] and implements efficient algorithms for automatic generation of
all tautomeric forms of a given compound. The result tautomers are further used for fingerprint
calculation and descriptor calculation as well as for similarity search (figure 1).

methimazole

S

Structure input: CI=CN(C(NI)=$)C] €DK C“g‘;ﬁi‘” generate 20 o N
JSMILES, InChI, * mol, CML/ —

—_— .
representation | (CDK container)

generate tautomers generatel
§ ]
\.)J\m HyGer, /k‘ M tautomer
g D
fingerprints
(bit-vectors) Calculate 1D, 2D, 3D
molecular descriptors
0110001 ... 111011 NA=13 7=3
hashed fingerprint Group counts NH=6 W=40
1100101 ... 001010 additive schemes MW=114.03  ATScl=0.14
key-based fingerprint
N -
l Y
Chemical
DB QSPR Models of
—— | physicochemical
Similarity propetties:
search LogP, BP, MP, MR, .
\
- /)
List of most similar structures hd

QSAR

C7 () W’ "scxN)\ J ‘l

Models of biological activities:
ADME Toxicity, Mutagenicity,
Biodegradation, ...

Figure 1. Flow chart of a chemoinformatics strategy for QSAR/QSPR modeling. 231



AMBIT-SMARTS [11] is an efficient algorithm for substructure searching which is used for
the calculation of fingerprints, group counts and some of the molecular descriptors. The molecular
descriptors and fingerprint are calculated by PaDEL-Desriptors v.2.17 [12] which is an open
source software based on CDK library and AMBIT-SMARTS package. The final QSAR/QSPR
models are obtained using the data mining software Weka v.3.7.9 [13].

Results and Discussion

The similarity search was performed in Ambit DataBase [9,10] (approximately 5.6 million
compounds). As target structures we used the three generated tautomeric forms of methimazole.
Table 1 clearly shows that the similarity search results are strongly influenced by the tautomeric
form used as target structure.

Table 1. Similarity search results for three tautomers of methimazole

Structure - Hits obtained from similarity search in Ambit2 database
0.62 0.60 0.59 0.58

CH, CH,

S CHy,  CH,
) T A . i
HC __ N 7 ( \7 . N )
N B NH HJC’N‘ Y— T’CHS (J | - Ag @ cl
/
H,C

CH, CH, a

0.71 0.71 0.64 0.57
sH CHy CHy SH CH,

U L T
\=\/ &? @ N\)_\/NH 3\N\:\/N

0.47 0.45 0.44 0.44

CHj,

S
s S CH,
e A Jo e s
3~ e 2
N N N N
S

We also studied the influence of tautomer information on the process of fingerprint and
descriptor calculation. Three molecules with practical applications (methimazole, violuric acid
and pemoline) were chosen to test two groups of fingerprints: CDK Fingerprinter (1024 bits) and
PubChem fingerprints (881 bits). Table 2 shows the number of fingerprint bits which values were
altered at least for one of the tautomeric forms of the corresponding test compound. For example
the tautomers of pemoline molecule alter 65% of the CDK FP bits (666 out of 1024).
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Table 2. The number of fingerprint bits Table 3. The number PaDEL descriptors which

altered by the tautomeric forms have RSD greater than the threshold value
CDK FP PubChem :
Structure RSD methima- . Lo .
(1024) (881) threshold zole violuric acid pemoline

methimazole 145 56 10 % 180 217 239

violuric acid 545 106 30% 124 151 168
50 % 99 108 138

pemoline 666 132 100 % 71 80 113

Similarly a strong influence of the tautomer information on the molecular descriptor values
is observed. We calculated 863 molecular descriptors (1D, 2D and 3D) for all tautomeric forms
of the testing compounds. For each descriptor, the relative standard deviation (RSD) due to the
tautomerism was determined. Table 3 shows the number of descriptors which exhibited RSD
greater than particular threshold (10%, 30%, 50% and 100%). The variances of molecular
descriptor values are statistically significant which means that one can expect strong influence
of the tautomer information on the final QSAR/QSPR models. That is why we also studied how
tautomer information alters the results of two QSAR/QSPR models for the molecule of violuric
acid. We applied Ames mutagenicity QSAR model developed by us on the base of the information
for 6512 compounds [14]. Violuric acid has 15 tatomers where 2 of the tautomers were classified
as non mutagenic and 13 as mutagenic. The values of XLogP [15] varied in the range (-1.26,
1.23) with RSD = 16%. Both models showed that some of the tautomers drastically change their
properties (mutagenic/non mutagenic and lipophilic/non lipophilic).
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Abstract

In this work we present theoretical study of the physicochemical properties of gaseous acetic
acid as an important atmospheric compound. The kinetic processes between the trace gases and the
ice surface and the consequent ice bulk diffusion are studied by means of flow reactor experiments
and corresponding theoretical simulations. The performed laboratory experiments are presented by
a quadruple mass signal as function of the time. The kinetic and thermodynamic parameters for the
studied processes are analyzed by fitting the raw experiment data with a kinetic model developed
in our group for the simulation of flow tube reactor experiments. The studied lab experiments
cover temperatures around 200K and gas phase concentration of acetic acid around 10" cm?. The
implemented simulations give valuable theoretical estimations of the studied parameters as well
as they reveal detailed information about the mechanism of the processes occurring along entire
reactor.

Introduction

Acetic acid is one of the most abundant carboxylic acids in the atmosphere. It plays an
important role in tropospheric radical interactions. Acetic acid with some other molecules produces
free radicals that take part in the catalytic decay of ozone. We studied acetic acid interactions with
ice surface at temperatures around 200K experimentally and theoretically. Coated wall flow tube
(CWFT) reactors are commonly used to study both gas phase and heterogeneous reactions. In
our research we approach raw experimental data measured at the University of Duisburg-Essen,
Institute of physical and theoretical chemistry, Prof. Zellner’s workgroup. The experiments were
performed while exposing gaseous acetic acid injected from a movable injector on ice generated
surfaces. The temperature range is around 200K and the gas phase concentration between 10!
and 10> cm3. The raw data outputted from the measurements represents the quadruple mass
spectrometer signal which is plotted as a function of the laboratory time while injector is moving.
In this work we present the results obtained from the application of the full theoretical model [1]
published recently which describes thoroughly all processes along entire reactor.

Mass spectrometer signal characteristics
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The typical measurement in a CWFT reactor (Figure 1) with sliding injector can be described
by several stages as follow:

Stage 0. The nozzle of the movable injector is located in front of the quadruple mass
spectrometer (QMS). The registered signal is normalized to its value, i.e. 1. On Figure 2 stage 0 is
represented by the first 10 seconds;

\

2, L3 4

Lab lime |5]

Figure 1. Coated wall flow reactor tube. The
picture is taken while the reactor working.

Figure 2. Illustration of the five stages of typical
measurements in CWFT reactor.

Stage 1. The movable injector is rapidly slid with a constant speed from the QMS to the end
of the tube. During this stage we expose the constantly injected gas flow on the fresh ice surface
and they immediately adsorb and penetrate into the bulk. This causes the rapid drop of the signal.
The end of this stage is when the nozzle stops by reaching the programmed distance;

Stage 2. In this stage the nozzle of the injector is not moving and its position is the same as
the one reached at the end of previous stage. The signal is constantly increasing until it reaches
equilibrium that corresponds to a constant signal;

Stage 3. The nozzle is moved analogously as in stage 1 but towards QMS. The established
equilibrium in the previous stage is destroyed due to the lowering of the gas phase concentration
and thus follows large desorbtion/segregation from the whole tube. The resulted signal is a sum
of injector flow and the desorbed molecules. Stage 3 is shown on Figure 2 between 65 and 80
seconds. It corresponds to the highest measured signal;

Stage 4. The nozzle position of stage 4 and stage 0 is the same. While in stage 0 we record only
constant signal, normalized to 1, in stage 4 the previously adsorbed and consequently desorbing
molecules are added to the signal. The decay of the signal slope in stage 4 is proportional to the
desorption rate coefficient.

18F - Best fit parameters:
E, = 47000 J/mol (activation energy)
6, = 10* cm? (area of an active surface site)

N

MS signal [a.u.]

100 200 300 400 500 600 700
Lab time [s]

A =5x10" s! (frequency factor)

vy = 1.6x10* (uptake coefficient)

€, = 1.2x10" cm™ (maximal surface coverage)
k;ﬂl =0.2 s! (solution coefficient)

k= 102 cm’s! (segregation coefficient)

D =2x10" cm?s! (diffusion coefficient)

Reactor experiment conditions and geometry:
T=190K, cgas=3.64><10“cm'3, P, i =9-57x10“Pa
radius=1.2cm, length = 15cm

Figure 3. Acetic acid on ice, measured in CWFT reactor (dots) and the solid line — kinetic

Eijlgulation of adsorbtion with ice bulk diffusion.



Modeling procedures

The experimental signal G, depending on the gas phase concentration is often scattered.
The noise level is estimated to be around 0.2 a.u. Signal G,, is fitted with a simulated signal
G(p) regarded as a function of the studied parameters p = (v, E, 6, A, C, s k., kSeg ). The fit is
performed by means of the numerical procedures [1] implemented within ADDESSA software
system [2]. The theoretical estimation for the parameters is found for the minimum root mean
squire error between G, and G(p). Typical fitting result is shown in figure 3.

Figure 4. Plot of the relative surface concentration (c/c_ ) as a function of the laboratory

time and the reactor position (segment). Top graphics represents the reactor states without diffusion
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Results and Discussion

ADESSA software simulates the resulting QMS signal (see Figure 3) as well as it can trace
the states of each reactor segment as function of the time. The latter results are visualized as 3D
surface plots. Figure 4 shows in detail the relative surface concentration for all reactor segments.
Typically the surface concentration for each segment sharply rises up reaching a plateau (this part
of the profile corresponds to the adsorption processes reaching the equilibrium, see stages 0,1 and
2) and then with a unique profile for each segment, the concentration reaches down to zero (the
desorption processes in stages 3 and 4). The comparison of the top and bottom plots from figure
4 shows a significant difference due to the bulk diffusion. The profiles of the back segments (the
segments with higher numbers) is drastically changed thus they do not have the plateau. Also in
the bottom plot (where diffusion is included) the system does not reach equilibrium within the
studied time interval.

Table 1. Maximal relative surface concentration for the entire reactor as function of y

m_a X(cs/csvm“) m.ax(cslcsvmax) Cs/Cs,max-difference
Y without with

diffusion diffusion 7
1.03 x 10* 4.2% 3.8% 35
5.24x 10* 18.4% 16.3% 31
8.08 x 10 25.5% 23.0% 825
14.50 x 10* 37.7% 34.6% § 27
20.0x 10* 46.6% 43.0% :;_’ 187

5"
Figure 5. The difference between maximal 0%
relative surface concentrations with and without 0
0.00E+00 5.00E-04 1.00E-03 1.50E-03 2.00E-03 2.50E-03

diffusion expressed as function of vy. Gamma

Table 1 shows the maximal surface concentrations within entire reactor for different values of
the uptake coefficienty. As it can be seen the maximum is lower for the case with included diffusion.
Currently in similar researches, the diffusion is not taken into account directly but indirectly by
correcting y coefficient. Figure 5 shows strong logarithmic dependence of the difference between
maximum surface concentration calculated respectively with and without diffusion.

Summary

The combination of CWFT reactor experiment with an application of ADDESSA model can
reveal valuable kinetic and thermodynamic constants as well as important details for the studied
processes. Currently we are analyzing large set of experimental data taken at different conditions.
The kinetic and thermodynamic values will be reported in the forthcoming publications.
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Abstract.

In recent years, there has been considerable interest in the synthesis and photoluminescence
of rare earths doped new inorganic materials (borates, phosphates, borophosphates, etc.) due to
their potential applications in laser technology, optical electronics, eco-technology and other fields.

This study presents the synthesis and determination of the optical properties of Sm: ZnO-
P,O,-B,0, materials. Several materials were synthesized: one sample in the in the proportion
Zn0(72.31)-P,0,(9.69)-B203(18) and four samples of composition ZnO(72.31-x)-P,0.(9.69)-
B,0,(18.00)-Sm,0,(x), where x = 0.25; 0.5; 0.75; 1.00 mol%. After reprocessing, all samples
were subjected to analysis by photoluminescence excitation radiation sources with different
wavelengths - 255, 370, 395, 425 and 450 nm.

Photoluminescence analysis shows that the most effective source of excitation for samarium-
doped samples is the 395 nm radiation source. In addition, the emission spectra of samples at
particular wavelength also exhibit the presence of ZnO in the ZnO-P,0.-B,0, materials.

Introduction

This study presents the synthesis and determination of the optical properties of Sm: ZnO-P,0O.-
B,0, materials. Several materials were synthesized: one sample in the proportion ZnO(72.31)-
P,0,(9.69)-B,0,(18) and four samples of composition ZnO(72.31-x)-P,0,(9.69)-B,0,(18.00)-
Sm,O,(x), where x = 0.25; 0.5; 0.75; 1.00 mol%.

The synthesis of the samples was performed at 950 °C in a muffle furnace for three hours.
After pouring and cooling, the compositions were subjected to annealing at 250 °C for two hours.
The obtained samples are transparent glass materials.

After reprocessing, all samples were subjected to analysis by photoluminescence excitation
radiation sources with different wavelengths - 255, 370, 395, 425 and 450 nm. Absorption spectra
were measured also.

Experimental

Synthesis

The composition of the materials was selected in accordance with the specialized literature.
The proportion of the components was not found in the available references [1, 2].

Five samples were synthesized by the system ZnO-P,0.-B,O, — one non-doped and the
remaining four doped with different concentration of Sm. The materials’ composition was selected
based on our previous study of the optical properties of such materials [3, 4].

The following reagents used for the synthesis of the compounds: ZnO, P,O,, B,O, and
Sm_O,. The ratio between above-mentioned raw materials is given in Table 1.
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Table 1
Content of the ZnO-P,0-B,0; materials

Ne | ZnO, mol% | P,O, mol% | B,O,, mol% | Sm,0,, mol%
1 72.31 9.69 18.00 -

2 72.06 9.69 18.00 0.25

3 71.81 9.69 18.00 0.50

4 71.56 9.69 18.00 0.75

5 71.31 9.69 18.00 1.00

The synthesis was carried out by weighing, mixing and homogenization of reagents with
subsequent melting and melts quenching. The synthesis was carried out in a muffle furnace at a
rate of temperature increasing was 30 °C/min. After reaching 950 °C the mixture was in the melting
state for three hours. Then, the melt was poured on graphite plate and annealed at 250 °C for two
hours. By changing the content of the alloying components, varying degrees of transparency of the
synthesized materials is achieved, whereby it is increase enhances turbidity (Fig. 1).

Zn0-P,0:-B;05 materials doped with Sm

b

Sample Ne 3 L 5

Sm; 03 mol% 0,25 0,50 0,75 1,00

Fig.1 Photograph of samples with different content of samarium

The photograph shows that the high content of Sm,O, changes the appearance of the samples
due to occurring structural changes. These changes can be seen from the absorption spectra (figure
6).

Preparation of samples

The resulting glass samples were in the form of droplets with a diameter about 5 mm. For
the purposes of the optical measurement, samples were prepared by cutting and polishing part of
the surface to obtain two parallel and one perpendicular side. Polishing is done with polishing
machine (Buhler), by consecutively using sandpaper of different roughness - 30pm, 16pm, 9um,
Sum.

Optical measurements

The set-up consists of a light source, a sample and a detection system. The light source is a
combination of a Deuterium and a Halogen lamp, providing a spectrum with the 200 — 2500 nm
range for transmission and absorption measurements and, semiconductor light emitting diodes
(LEDs), emitting at 370 nm, 395 nm, 425 nm and 450 nm to pump directly the sample under study
for fluorescence measurements.
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Results and discussion

Photoluminescent analysis
Fig. 2 presents a comparison of the fluorescence emission spectra of the non-doped glass

matrix and the pure ZnO. The graph shows that the fluorescence in the sample is entirely due to
the zinc oxide.

— I hex=255 nm

2400 —sample 1/Aex=255nm 400 A
2000 - 2000 [\
3 z° [
§600 T 2 1600 ."ﬁ" o u\.
1200 - 1200 - | .
-\_-rl - .-._I““"
800 . | SO0

350 450 550 650 750

350 450 550 650 750
Wavelength, | (nm)

Wavelength, 1 (nm)

Fig. 2 Fluorescence spectra of ZnO-P,0-B,0, and ZnO, for a 255 nm excitation

It is seen from the performed experiments that this spectrum manifests itself in the UV
spectral range under 350 nm. The effect observed with the Sm doped glass samples is a broadening
of the pedestal of their first fluorescence peak. Studies in the range above 350 nm reveal that ZnO
fluorescence is weak and merges with the detector’s noise, which is observed in the spectrum from

Fig. 3.
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—
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Fig.3 Fluorescence spectra of ZnO-P,0-B,0, for 370 nm excitation

Fig. 4 presents the emission fluorescence spectra of Zn-B phosphate glasses doped with

0.25% Sm for different excitation sources.
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Fig. 4 Fluorescence spectra of Sm: ZnO-P,0-B,0,, for 0.25 mol% of Sm

The plots show that the most efficient LED for pumping the glasses is the one at 395 nm.
Except for the 370 nm LED, the increase of the pump wavelength a decrease of the fluorescence
intensity is observed. In all of the spectra, we observe three peaks at correspondingly 560, 600
and 645 nm. In addition, a fourth peak at 704 nm is observed which considerably weaker than the
former. These peaks are characteristic for Sm3* [5].

Integration over the whole fluorescence spectrum allows the ratio of fluorescence to
excitation to be calculated and plotted for every source and is shown in Fig. 5.

—— (.25 mol% Sm
—&— 0.5 mol% Sm

—&— (.75 mol% Sm
—— 1 mol% Sm

0 T T T T T T T 1
370 380 390 400 410 420 430 440 450
Wavelength, 1 (nm)

Fig. S Integral representation of the total fluorescence for the different excitation
wavelengths

Fig. 5 shows that the highest excitation efficiency is for 395 nm. Another important
dependence is that the increase of Sm concentration in the samples, the fluorescence intensity
decreases. This is a reason to consider that 0.75% Sm,O, is the optimum contents for this matrix
[6]

Absorption spectra

The experimental data are shown graphically in Fig. 6. As is seen for the samples
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containing 0.25, 0.5 and 0.75 mol% Sm exhibit a good optical absorption in the 250 nm to 450 nm
range. An exception is the spectrum of the sample containing 1 mol% Sm, which is caused by its
turbidity.

------- 0.25 mol%a

5 ] = (.5 mol%
& \
A -===0.75 mol%

—— 1 mol%

Absorbance, (a.u.)

------
e,

......
............................

200 300 400 3500 600 700 800 900 1000 1100
Wavelength, 1 (nm)

Fig. 6 Absorption spectra of sample No2 (0.25% Sm,0,), Ne3 (0.50% Sm,0,), Ne4 (0.75%
Sm,0,) and Ne5 (1.00% Sm,0,)

Conclusions
The performed experiments and analysis allow the following conclusions to be
formulated:
1. Fluorescence in the glass matrix of ZnO-P,0,-B,0; is caused by ZnO.
2. The glass matrix shifts the fluorescence peak of ZnO A =490 nm, by 4-5 nm.
3. The intensity of fluorescence decreases with the increase of the content of Sm,O,.
4. The most efficient pumping source was the LED at 395 nm.
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Abstract

Lead is used in almost all medical applications where radiation shielding is needed. However
due to the high toxicity, its application should be restricted and the Pb amount in the shielding
should be reduced. X-ray therapy is one of the cancer treatment techniques where application of
radiation protection measures is required due to the possible radiation damage of the irradiated
organs.

The results of the investigation of the radiation protective properties of leaded rubber are
presented in this paper. Leaded rubber taken from radiation protective apron was suggested for
shielding of ocular structures (such as cornea, lens, conjunctiva and retina) during superficial
treatment (kilovoltage range) of skin cancers in the periorbital region. The chemical content of the
rubber was evaluated and used for modelling of the photon interaction processes with biological
tissue in the superficial energy range (80 -180 keV). The attenuation coefficients for photoelectric
absorption, the coherent and the incoherent scattering were evaluated. The evaluated lead thickness
equivalent of the rubber is 1.16 mm. However, it’s higher than lead equivalent of Pb plackets that
are usually used in superficial therapy.

1. Introduction

Superficial X-ray therapy is offen used to treat superficial lesions, neck nodes, superficial
bone metastases and lymphomas at the head and at the neck regions. Despite of the fact that the
treatment doses in kilovoltage X-ray therapy are lower in comparison with the external radiation
therapy performed by using linear accelerator, they can be harmful to radiation sensitive organs
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since the risk for radiation damage of irradiated organs is still present [1, 2].

During superficial head and neck X-ray therapy it worth to protect ocular structures (such as
cornea, lens, conjunctiva and retina) and other critical organs located close to the treatment field.
The implementation of radiation protection measures for the periorbital region is very specific.
Usually Pb plackets are used for eye shielding. However, there are many discussions whether
covering of eye or skin in facial area with lead plackets is effective enough and does not enhance
the dose beneath the shielding because of scattered photons originating from the applicator, lead
shielding and patient/phantom [3, 4].

The aim of this work was to investigate radiation protective properties of leaded rubber which
is used for production of protective clothes in radiography and has less lead content as compared
to Pb plackets with a purpose to assess its applicability as protective shielding in superficial X-ray
therapy.

2. Brief theoretical notes

Photon beam attenuation: When passing through material the photon beam intensity is
reduced due to the photon- matter interaction processes. If the original intensity of a narrow

monoenergetic photon beam is /,, then:

I,= Le ™ [=[e" )

where [ is the resulting intensity, m is the linear attenuation coefficient, which depends on the
photon energy /n and on the atomic number of the attenuator Z, and x is the attenuator thickness.
Very often to present attenuating property of the material the mass attenuation coefficient

M, = M/ p is used instead of the linear attenuation coefficient, where p is the mass density of
the matter.

Photon interactions with matter: A photon may interact with matter in several different ways.
The probability for that depends of the photon energy and of the atomic number of the attenuator. A
photons generated at kilovoltage range participate mainly in three different interaction processes:
fotoelectric absorption, Coherent (Rayleigh) scattering and incoherent (Compton) scattering.

Photoelectric effect: 1t’s a prosees defined as an interaction between a photon and a a tightly
bounded orbital electron of an attenuator. During this process the whole photon energy is absorbed.
The atomic cross section (attenuation coefficient) for the photoelectric effect ¢ is proportional to
Z%/ hn?, where hn is the photon energy and Z is the atomic number of the attenuator.

Coherent (Rayleigh) scattering: Coherent scattering is caused by photon interaction with
a bound orbital electron (i.e. with the whole atom). During this process the photon loses none
of its energy and is scattered through only a small angle. The atomic cross-section for coherent
scattering s, is proportional to (Z/an)’. In tissue equivalent materials the relative importance of
coherent scattering is low compared with the other photon interactions.

Compton effect (incoherent) scattering: The Compton effect is interaction between a photon
and a free or stationary orbital electron. During this process the photon loses some of its energy
to the Compton electron and scatters with reduced energy through certain angle. The atomic
Compton attenuation coefficient s . is linear proportional to the atomic number Z of attenuator.

If the photon has energy /n and attenuator has atomic number Z, the attenuation coefficient
m is given as a sum of coefficients for individual photon interactions:

U=t1t+agzt+o+k H=,T+, 0+, 0.
@)

The radiation effects in matter caused by photon interactions are evaluated in terms of
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absorbed dose, which is equal to mean energy &£ imparted to matter of mass m in a finite volume
by ionizing radiation:

D=ds/dh 3
Dose in air is measured in terms of air kerma K(0) — kinetic energy released in the matter.
3. Experimental setup and measuring methods

Experimental samples: 3 mm thick pieces of leaded rubber used to produce protective clothes
for radiographers were investigated. This material contains lead and often other metals (e.g., tin,
tungsten, antimony, barium) to shield the person from radiation. Metals are homogeneously mixed
with synthetic rubber. From 2 to 5 layers of thin sheets of metal-impregnated rubber are placed
together to form the protective material. The manufacturers may vary the number of sheets, the
percentage of metal, the grade of rubber and the mixture of metals to affect flexibility, durability,
radiation absorption efficiency, and weight of protective material. However this information is not
public. Lead equivalent of these materials should be not less than 0.25mmPb.

Experimental methods: In order to perform modeling of attenuation properties of experimental
samples, the chemical content of the leaded rubber was evaluated using the method of the X-ray
energy dispersion spectroscopy. Scanning electron microscopy with additional functions (SEM
ISM 5600 + EDS, Brucker X Flash QUAD 5040) was used to perform these measurements.

Mathematical modeling of the attenuating properties of experimental samples was performed
using XCOM data base [5].

Experimental measurements: Lead equivalent of the experimental samples was performed
according to the international recommendations [6] on the basis of the measurement results obtained
using the experimental set up shown in the Fig. 1. The irradiation of the samples was performed
by diagnostic X-ray machine MULTIX PRO. The “Barracuda” (RTI Electronics) multimeter with
multi-purpose detector was used for the voltage measurements and in combination with detector
R100B — for the dose measurements.

X-raytube [ } -
3

."I ||Il.
i || ! 100cm

Rubber ! (Y

Detector

Fig. 1. Experimental set up for the evaluation of the lead equivalent

Firstly, the transmission of the X-rays B(x) was determined by measuring the air kerma K(0)
without sample and the dose D(x) beneath the leaded rubber placed onto the detector:
K D(x
Bixi= E B(x) = L
Ki0) K(0) “)
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Then the thickness of the lead equivalent x was calculated:

MU P - B+ Bla,
R R B S Gy o
1-|—E_ o 1+f/ax )

where a, b, g are fitting parameters, depending on the applied voltage. For X-ray tube voltage
of 100 kV, o= 2.430mm", B =14.44mm"' and y = 0.7422.

Several measurements have been performed for each sample and the average lead equivalent
for the leaded rubber was evaluated.

4. Results and discussions
The pprotective features of the rubber shielding depend on the lead content in it. The chemical

content and normalized weight fractions of the leaded rubber components were evaluated using
standard energy dispersion spectroscopy (EDS) measurement and are presented in Fig. 2.

Element Series Normalized Error,
> C, [wt.%] [%]
,3 Oxygen K-series 48.99 5.8
: Carbon K-series 25.78 4.6
b= Sodium K-series 0.98 0.1

2 Lead M-series 22.34 0.9

® Ea 3 :

o | Magnesium K-series 0.24 0.0
> Silicon K-series 0.63 0.1
= [ Aluminium K-series 0.15 0.0
g [ Calcium K-series 0.52 0.0
b= . Potassium K-series 0.37 0.0
= l Total: 100.0

| T y T
i ¥ i i L v r L] i i
ey

Fig. 2. Chemical content of the leaded silicon rubber.

It was found that there is approximately 22 % of lead in the elemental composition of the
leaded rubber. The data from Fig. 2 were used for modelling of the photon attenuation of the
experimental samples and for theoretical evaluation of the lead equivalent of the leaded rubber.

Modelling was performed by using the data base XCOM [5]. The comparison of the photon
cross sections for the leaded rubber and for pure lead in the energy range up to 200 keV are
provided in Fig.3. and Fig.4
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Fig. 3. Kilovoltage photon cross sections (mass attenuation coefficients) for leaded rubber.
Mass attenuation coefficients are shown on log scale
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Fig. 4. Kilovoltage photon cross sections (mass attenuation coefficients) for pure lead. Mass
attenuation coefficients are shown on log scale

From the modeling results the lead equivalent of the leaded rubber was estimated to be
1.13mm at 100 kV X-ray generator voltage.

In order to evaluate the experimental value of the lead equivalent for the rubber, series of
dose measurements were performed by using the experimental setup described in Section 3 of
this article. During all measurements were kept constant the next parameters: 100 cm distance
between the focal spot and the detector; X-ray tube voltage of 100 kV and current of 200 mA. The
measured air kerma without shielding K(0) was estimated to be 1659.10 [1Gy and the dose with
shielding D(x) was varying from 7.33 to 9.75[1Gy. The average lead equivalent was estimated to
be 1.16 + 0.47 mm Pb for leaded rubber. It was comparable with the theoretical value within the
range of standard deviation.
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5. Summary

Investigation of shielding properties of rubber used for designing of radiation protection
clothes has been performed. It was found that this rubber consist of ~22% (wt) of lead, which is
the most important component related to the photon attenuation properties. The modelling results
have shown that the photoelectric absorption property of leaded rubber is lower in comparison
with the Pb itself and the contribution of the incoherent scattering to the total attenuation is higher.
The scattering effects inside of the shielding material are undesirable since they may enhance
the dose beneath the shielding. Nevertheless, the evaluated lead equivalent of 3 mm thick leaded
rubber samples was found to be 1.16 mm. This value is more than sufficient to protect eyes and
other skin regions from the unnecessary exposure during the superficial X-ray treatment.
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Abstract

In this work, we propose a structure based on an anisotropic thin film that convert the
polarization and can trigger the forbidden polarization to excite surface plasmon resonance. We
have simulated light propagation in three-layered structure: BK7 prism/cholesteric liquid crystal/
air for conditions, corresponding to plasmon excitation. Simulations are based on 4x4 method
for Maxwell equations in anisotropic media. The simulations have been provided for different
thickness, pitch length, and type of the liquid crystal. We have shown that train of plasmons can
be excited by p- polarized light. S-polarization also participates in this process. The efficiency of
excitation depends on the configuration of the structure.

1. Introduction

Surface plasmon resonance (SPR) in thin metal films is highly sensitive to optical and
structural properties of the metal interface. This feature is the base of SPR sensor. The main
problem for SPR sensor is distinguishing between induced refractive index changes on the surface
and refractive index changes in the background. The most successful solution of the problem is
when two plasmons at different wavelengths are excited. The first one (with a shorter wavelength)
is sensitive only to the changes on the boundary metal/bio-agent, while the second one is sensitive
to the changes in the background. A specific treatment of the both signals gives the opportunity
for distinguishing the effects.

In this work we demonstrate a new method for excitation of two or more plasmon at different
wavelengths. We show that the plasmon can be excited even by s-polarized light.

The structure we propose is based on the configuration that was first investigated by Abele
[1]. The main feature of our structure is that the buffer is a liquid crystal film. We consider the
structure without a metal film, but for conditions (buffer thickness and incident angle) which
guarantee a plasmon excitation. Our previous investigation [2] shows that an effective plasmon
excitation occurs when the buffer thickness is less than 1pum. As is well known, the plasmon is
excited at incident angels higher than the angle of total inner reflection. Keeping in mind these
constrains we have simulated three layered structure BK7- liquid crystal film — air.
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2. Calculation of reflection spectra
In our structure we consider cholesteric liquid crystal film or twisted smectic C phase. The
optical-frequency-dielectric-tensor at any one point in the liquid crystal has three principal axes

€, €, and &, £; hose directions with respect to X, y and z axes may be defined by the Euler angles 0,
® and y shown in Fig. 1. Angels 6, ® are considered as parameters, the azimuth @ is proportional
to z and goes through 2=n radians in one pitch length.

REFLECTEDF
Ray

Figurel. Euler angles of optical dielectric tensor with respect to the rectangular coordinates,
at some arbitrary value of z.

To describe the light propagation in anisotropic multi-layered structure, such as liquid crystal,
we use the 4x4 matrix formalisms. According to the formalism an inhomogeneous medium is
divided into a sufficiently large number of plane-parallel layers, with each being considered
homogeneous.

Maxwell's equations for plane waves in anisotropic media stratified in the z-direction written
in matrix form are:

E. A, A A O E|
0 H, _io Ay A A O H
oz | E, c| O 0 0 1 E,
-H, A, A, A, ON-H,

where, the terms of the A matrix give the relation between dielectric tensor and incident
angle. The explicit form of A matrix elements can be found in [3].

The reflectance is simulated as a function of relation pitch/wavelength. The wavelength
is measured in micrometers. In our consideration the pitch length is unity and buffer consists in
integer number of pitch. Following the conditions for plasmon excitation we assume an angle of
incidence higher that 41.3 deg, which is the total inner reflection angle for BK7/air.

We consider liquid crystal film with dielectric constants ¢ =¢,=2.00 and £,=3.00. For
precise simulation one pitch is divided to 500 layers and the 4x4 method is applied for all structure.

Fig.2 shows our main results concerning the computed reflectance as a function of pitch/
wavelength ratio. R and R present the reflectance of p-polarized light when the incident light is
p- or s-polarized, respective}iy. The maximum of reflectance indicates the potential possibility of
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plasmon excitation.

Fig. 2a shows the reflectance at incident angle 45 deg and tilt angle 6 = 80 deg. Obviously, the
effectiveness of plasmon excitation for p-polarized incident light is higher for pitch/wavelength <
1.4. For values > 1.4 the effectiveness of plasmon excitation is better for s-polarized incident light.

Fig. 2b shows that the effectiveness of plasmon excitation can be almost equal for p- and
s- polarized incident light. For example, this happens for the same tilt angle but for incident angle
60 deg. Fig. 2a and Fig. 2b show that train of plasmons can be excited by p- and s- polarized light.

Fig. 2c shows that at specific incident and tilt angle the effectiveness of plasmon excitation
of s-polarized light can be higher than that one of p-polarized light. The ability of s-polarized light
for plasmon excitation can be explained by the property of cholesteric or twisted smectic liquid
crystal film for polarization conversion.

Fig 2d demonstrates the effect of increasing of number of pitch. Comparing with Fig. 2b we
see that the oscillation of reflectivity is with a shorter period. So, more plasmons can be excited
in this case.

The effectiveness of excitation of p- and s-polarized light is different for different relation
pitch/wavelength (see Fig. 2a, 2b and 2d). However, both polarization participate in plasmon
excitation. In the proposed structure the plasmon can be excited only with s-polarized light (see
Fig. 2¢) for specific conditions. The effectiveness of this case can be optimized by looking for a
liquid crystal with optimal dielectric constants. We performed our consideration for a model liquid
crystal molecule, not for a real one. A real structure can be considered for exactly defined buffer
thickness and metal thickness which will determine the resonance wavelength. The wide range
of ratio pitch/wavelength with multitude peaks with high reflectivity shows the possibility for
matching the resonance wavelength.
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Figure 2.Computed reflectance vs. pitch/wavelength for Rpp and Rsp spectra at different tilt and
incident angle. The corresponding tilt and incident angle are marked at each graphic. See the
explanation in the text.
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3. Conclusion

In this work we demonstrate the possibility of plasmon excitation in Abele structure when
the buffer is a liquid crystal film. At each peak with high reflectance a plasmon could be excited.
Our simulations correspond to conditions (buffer thickness and incident angle) which guarantee
plasmon excitation. However, in our structure a metal film is not included and the resonance
wavelength is unknown. In spite of this one can expect that the plasmon excitation is possible
because the positions of peaks with high reflectance are tunable by changing the parameters of
liquid crystal film, keeping the buffer and metal film thickness constant.

Many peaks with high reflectance suggest the possibility for excitation of two or more
plasmons. One can expect that a color plasmon or train of plasmons [4] can be excited. This option
has to be carefully studied.

Our simulations show the opportunity for plasmon excitation with s-polarized incident light
what is a consequence of the polarization conversion performed by the liquid crystal film.

Our study shows that a structure glass-liquid crystal film-metal is a perspective plasmon
structure and will be studied in details in near future.
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Abstract

Hemorheology is the science dealing with the deformation and flow properties of cellular and
plasmatic components of blood, the interactions between them and their interplay with the vascular
system. It investigates the dynamics of the blood flow in the presence of drugs, plasma expanders
and prosthetic devices. We offer the basic knowledge on this topic in a lecture for the duration
of our biophysics course. During laboratory work students investigate the effect of red blood cell
(RBC) concentration and decreased cellular deformability on suspensions viscosity. From the
factors involved in RBC aggregation they study the role of chemical nature, concentration and
molecular mass of some plasma expanders for this process. The influence of the ionic strength
of the medium on RBC aggregation is examined and discussed in respect to the surface electric
charge of the cells. The scientific area of hemorheology offers an excellent field for teaching the
students the manifold biophysical interrelations between biochemical, electrical, mechanical and
rheological properties of blood components as determinants of blood viscosity and circulatory
flow.

Introduction

Rheology is a branch of mechanics, which investigates the deformational (rheological)
properties of gases, fluids and hard materials, the methods for their determination and description,
as well as their physical nature. Hemorheology is the science dealing with the deformation and
flow properties of cellular and plasmatic components of blood, the interactions between them and
their interplay with the vascular system [1]. Blood performs various essential functions in the
body: It delivers oxygen and nutrients to all parts, relays chemical signals to all tissues, removes
waste products, defends the organism against infection through the action of antibodies, and
maintains constant body temperature. The blood flow in the cardiovascular system depends on
the flow conditions: the driving force of the heart and the architecture (geometry) and mechanical
properties of the blood vessels. It is also determined through the mechanical (rheological)
properties of the blood itself — its viscosity [2]. Whole blood is a concentrated suspension of
formed cellular elements including red blood cells (RBC, erythrocytes), white blood cells (WBC,
leukocytes) and platelets distributed in blood plasma. Blood viscosity is determined through
the volume concentration of blood cells (hematocrit, H), the aggregation and agglutination of
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cells at low shear rates, orientation and deformation of cells at high shear rates and viscosity of
blood plasma. Within the course of biophysics for students in medicine hemorheology related
experimental practices were present since its beginning in 1973-1974 — surface electric charge
determination of RBC using microelectrophoresis [3] and determination of hemolytic resistance
of erythrocytes [4]. The next step followed within two projects (1984-1990) for exchange of
experience in the field of education in medical physics and biophysics for students in medicine
and dentistry and investigations on the physical and mechanical properties of cells and membranes
- with the Institute of Medical Physics and Biophysics, Charite, Humboldt University, Berlin,
Germany. The first lecture with stress on hemorheology was held by Prof. D. Lerche (1987-1988,
in Russian). In the next years the lecture was presented by associate professor R. Petrova, after her
death in 1989, by assistant professor S. Jovtchev. In the 90-ties three experimental practices were
introduced and offered to the students until present. The area of hemorheology was than included
in the Biophysics textbook of associated professor M. Marinov [5]. In this paper we present
some results obtained from the students within their experimental work under the guidance of the
assistant professors for biophysics.

Material and methods

Human whole blood and RBC concentrates are obtained from the National Center for
Hematology and Blood Transfusion (NCHBT), Blood Bank Sofia. All the solutions and the stock
suspension of washed human RBC (H = 0.60 v/v) in phosphate buffered saline (PBS, pH = 7.4,
osmolality = 295 mOsmol/kg) are prepared by our laboratory assistant. The assistant professors
discuss the theoretical background with the students. After that they advise the students how to
perform the experimental work and control its performance.

Relationship hemalocrit - specilic viseosily Fig. 1. Typical result from students
a8 experiment
= LE ] »
T onas The specific viscosity increases with
2 an) the rise in RBC  volume
é 18 . concentration. Linear regression
£ oo * according to Einstein’s law (line
s ] spee vhenuity = 2.00HeL R < 053 forced through the zero point) gives
w00 for the factor o value of 2.00 very

' o o o close to the expected from the

literature - 2.06.

Hematocrit [viv]
Results and Discussion

Determination of the dependence of specific viscosity on the volume concentration
(hematocrit) of red blood cell suspensions

The aim of this experiment is to investigate the validity of Einstein’s law (for the specific
viscosity () of diluted suspensions of particles, see below) for the suspension of RBC and from
the obtained results to determine the particle shape factor o for the RBC:

”spec = aH

For hard spherical particles a is equal to 2.5, for hard asymmetric particles it is larger than 2.5
and for native RBC it is around 2.06 due to the deformability of the cells. The experiment starts
with RBC suspension in PBS (H = 0.1) to be in the range of validity of Einstein’s equation. We
prepare suspensions of RBC with different hematocrit values diluting the initial suspension. The
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students calculate the specific viscosity from the flow times of the suspensions and PBS measured
with capillary viscometer of Ostwald type. The hematocrit value is determined with hematocrit
centrifuge. The RBC shape factor a is found using linear regression (forcing the line through the
zero point) with common statistical tools of Microsoft Excel. Typical result and short comment is
shown in Fig 1.

Investigation on the influence of cell deformability on the relative viscosity of erythrocyte
SUspensions

Aim of the study in this practice is to prove experimentally the role of cell deformability
for the relative viscosity of suspensions of RBC. Erythrocyte deformability, i.e. the property of
the cells to change their shape passively as a result of applied mechanical stress, is determined
through the following cellular factors: geometry — excess of surface area (~30%) compared to
the surface needed to encapsulate the volume of the cell cytoplasm in a sphere, internal viscosity
— dependent on the biochemical properties (e.g. sickle cell hemoglobin) and concentration of
hemoglobin and membrane mechanical properties influenced by membrane skeleton elasticity
and lipid bilayer viscosity. Decrease of RBC deformability is achieved by heat treatment (4 or 8
min at 50 °C) or fixation with PBS — glutaraldehyde (GA) solutions (0.3% and 0.5%, for 15 min).
The relative viscosity of the suspensions is determined with Ostwald type capillary viscometer.

GAhardened RBC - relative viscosity Temperature hardened REC
m
- 100
15 E
= E an
i . ‘E 0 — —
2 3 I
= v 20 I
5 E 0 Mt = 0,60 [vv]
—=: Comtrel i~ Mot =0.30 [vrv]
) 5 min
o .

Caontral 0.3% A 0.5% A

Fig. 2. The influence of RBC deformability on the relative viscosity of erythrocyte suspensions:
left — cells hardened with glutaraldehyde at different concentrations; right — temperature (T)
hardened cells.

The RBC hardened with glutaraldehyde (GA) increase the suspensions relative viscosity
(Fig. 2., left). Related to the viscosity of control cell suspension — the elevation reaches ~ 30%.
The temperature (T) hardened RBC enhance the suspensions relative viscosity in similar manner.
Related to control cell suspension viscosity — it reaches ~ 90% for the erythrocytes treated 8 min. It
is evident from the graph (Fig. 2, right) that the effect of cell deformability on the relative viscosity
is dependent on the hematocrit: ~ 50% at Hct = 0.30 (v/v) vs. 90% at Hct = 60 (v/v). These results
are in accordance with experimental data published in the past [6]. They clearly show the important
role of RBC deformability for the viscosity of RBC suspensions. The assistant professors discuss
these findings with the students in respect to processes in blood in vivo. One example: during in
vivo aging of RBC similar effect on cell deformability has the malondialdehyde (MDA) a product
of free radical membrane damage. The decreased deformability is one of the reasons responsible
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for the removal of the aged RBC in the spleen. In other words GA hardening models the in vivo
aging of RBC. In another experiment during our biophysics course we determine the antioxidant
capacity (AOC) of blood plasma. We point to the interrelation between RBC deformability and
AOC of blood plasma. In this way the students learn to combine knowledge obtained in different
experiments. In various disease states this relationship is experimentally verified: sepsis, diabetes,
sickle cell disease etc. [7].

Investigations on red blood cell aggregation with the zeta sedimentation method

The biconcave human red blood cells (RBC) form aggregates under low shear stress condition
ordering themselves with the flat side to each other, resembling a stack of coins. This type of
aggregates are called RBC rouleaux (Fig. 3).
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Fig. 3. Microscopic pictures of RBC aggregation in plasma and Dx 500K — 1 g/dl, Dx
70K - 3g/dl, PEG 200K - 0.5 g/dl, PEG 35K - 0.5 g/dl.

These aggregates are easily dispersed in blood flow, but rapidly form again when the fluid
forces decrease. Normal RBC aggregation is a reversible process. The factors determining this
process are: extracellular and intracellular (aggregability). The extracellular factors involve: flow
condition and physicochemical properties of blood plasma: proteins —fibrinogen, immunoglubulins;
plasma expanders (e. g. dextran (Dx), polyethylene glycol (PEG), polyvinyl pyrrolidone (PVP),
pH — value, ionic strength, osmotic pressure. RBC aggregability, i.e. the complex property of the
cell to form aggregates, is influenced by: surface electric charge density — responsible for cell
repulsion; cell glycocalyx (as polymer layer on the membrane) thickness and polymer segment
surface density — works as a steric barrier, RBC shape and deformability - determines kinetics and
extent of the contact area between the cells.
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Fig 4. Role of neutral polymer characteristics (chemistry, molecular weight, concentration)
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In the experiment the students have to investigate: the role of neutral polymer characteristics
(chemistry, molecular weight (MW) and concentration), the influence of ionic strength of
suspending medium and the effect of cell deformability on the erythrocyte aggregation. In the
years we have used following polymers: dextrans (Dx 70K , Dx 500K), polyethylene glycol (PEG
35K, PEG 200K), polyvinyl pyrrolidone (PVP 40K, PVP 360K) in the concentration range 0 — 3
g/dl. The influence of ionic strength of the medium we tested reducing it with isotonic saccharose
solution to about 67 mmol/l NaCl. RBC deformability is modified by the treatments described in
the previous chapter. The polymers solved in PBS are added to the stock suspension of washed
RBC to obtain final hematocrit ~ 0.40 v/v. The Zeta sedimentaion technique [8, 9] is used to
determine the aggregation extent. RBC suspensions are filled in standard hematocrit tubes and
sealed at the lower end and spun in an original apparatus (the zetafuge). The spinning axis is
essentially vertical. Under the 7-8 g produced by the apparatus, the cells travel to the outer wall
of the tube and aggregate. After 45-sec cycle the tubes are rotated through 180° and the process
repeated. During each cycle the cells disperse and then aggregate and continuously fall under
the downward 1 g. Thus they follow a zigzag course down the tubes. Four spinning cycles take
place over three minutes. At the end of the spinning period the apparent packed cell volume
(PCV) is measured and referred to as the zetacrit (ZCT). The hematocrit is determined in the
same tube after centrifugation at 10 000 g, for 5 min in standard hematocrit centrifuge (HCT).
The parameter, which measures the RBC aggregation is the zeta sedimentation ratio (ZSR): HCT/
ZCT. The tremendous advantage of the ZSR technique is that it greatly increases the extent of any
possible aggregation overcoming the electrostatic and steric repulsion between the RBC pressing
the cells to each other through the applied centrifugal forces [8, 9].

In Fig. 4. we present the results concerning the role of polymer characteristics for the
RBC aggregation. The ZSR rises with polymer concentration for all polymers. Within one type
of polymer the increase in molecular mass results in higher aggregation parameter values. In
the studied concentration range (0 — 3 g/dl) the dependence seems to be linear, since the linear
correlation coefficient (R?) is higher than 0.92.
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As measure of the aggregation potential (AP) of the polymers we take the slope of lines from
the concentration dependence — it gives the increase in ZSR for 1 g/dl polymer (Fig. 5). For every
type of polymer AP increases with MW. For polymers with similar MW the strongest aggregation
power has PEG. Hence AP decreases in the order PEG > PVP > Dx. The chemical nature of the
polymers is of substantial importance for their aggregation power not only the MW. Decreasing
the ionic strength of the suspending medium leads to reduction in RBC aggregation (Fig. 6., left).
This is through for 3 g/dl Dx70K (22%) and for PEG 35K 1 g/dl (18%). The reduction in RBC
aggregation is discussed with the students to be related to the increased electrostatic repulsion

258



originating from the enhanced cell zeta potential (Fig. 6., right). This fact is experimentally
evaluated in another practice using a microelectrophoresis.

The role of cellular deformability for RBC-RBC interaction is studied for cells treated with
glutaraldehyde for 15 min, at room temperature; or temperature hardened (temperature incubation
at 48 °C or 50 °C for 5 min). For all aggregating agents used decreasing the RBC deformability
lowers the aggregation extent. For the temperature hardened RBC this effect is about 22% (50 °C),
in the case of PEG35000 (1 g/dl). For DX 70000 induced aggregation (3 g/dl) the reduction in the
ZSR value is similar - 15% (data not shown). The glutaraldehyde hardening of the erythrocytes
shows the same effect (data not shown).The results are in agreement with previous reports [11, 12]
and already published by us recently [13].
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150 1
— zeta potential
125 4 BDLTOK. 3 gl ~ 3
E WPEC 35K, 1 gidl z
E 1M 1 7 =15
= =)
- 7% E
g E 15
= =10
- =
= € 5
5 N+ - - - J
50 100 120 140 160
0

TIonic strength [mmaold)
lomic strength 67 mmol]

Fig. 6. Influence of ionic strength of the medium on the RBC aggregation (left) and cell zeta
potential (right).

Conclusions

The scientific area of hemorheology offers an excellent field for teaching the students the
manifold biophysical interrelations between biochemical, electrical, mechanical and rheological
properties of blood components as determinants of blood viscosity and circulatory flow. The
lecture and the practical experiments aims to help them better understand blood flow disturbances
in various pathological states, including cardiovascular diseases — the major cause of death in the
human population.
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Abstract

In the present work is being reviewed the propagation of optical pulses in a nonlinear
dispersive single-mode fiber. The linear dispersion is of second order and the nonlinearity is of
Kerr type. An amplitude equation describing the evolution of the pulse envelope is used. It is
found an exact analytical soliton solution of this equation.

Introduction

The development of communication systems and the need for fast and efficient transmission
of information over long distances require the study of the propagation of light pulses in nonlinear
dispersive media. It is particularly relevant the exploration of the evolution of optical pulses in a
single-mode waveguides. In recent years, particular attention attracts the soliton regime of
propagation. It is a result of the dynamic balance between the effects caused by the dispersion and
the nonlinearity of the medium. The behavior of soliton-like impulses in Kerr-type media is well
studied. It is described by the nonlinear Schrodinger equation [1,2]. The influence of various
factors on the phase and the amplitude of the soliton has been studied.

In the present work we are interested in the longitudinal propagation of light pulses in a
single-mode optical fiber with a negative dispersion of the group velocity. Their behavior is
described by the nonlinear amplitude equation, in which are included the effects of diffraction.
This equation is different from the nonlinear Schrodinger equation. In Its use is required by the
need for more complete and accurate description of the evolution of the pulse. We consider that
the axis of symmetry of the fiber coincides with the axis Oz of the introduced Cartesian coordinate
system.

Basic equation

The general nonlinear amplitude equation describing the evolution of spatial pulses in
isotropic dispersion media is discussed in [3,4]. In the present work we investigate the behavior of
pulses in a single-mode fiber. Due to the waveguide nature of propagation of the optical pulses,
the transverse structure of the laser beam is determined by the fiber modes characteristics.
Therefore, we are interested only in the longitudinal dimensions of optical pulses. In this case, the
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one-dimensional scalar nonlinear amplitude equation which describes the propagation of optical
pulse in isotropic fiber recorded in a Cartesian coordinate system (O,X,y,z) is:

A 1 04 A4 (1+ A
ik, | P 24N 24 (PO e apa
oz v, Ot 0z Ve ot’ M
" 1 c
where = k(w,), B =k, k O R T ©)
ar
Ok 0%k on
k'= F , k aZz,ng,:n+a)0£w:wO,n:n(a)o)

In the equation above 4 = A4 (t, z) is the scalar amplitude function of the envelope of the pulse; ¢ is
time; @y, k, vq, N, N, are respectively the carrier frequency, the wave number, the group velocity,
the linear and nonlinear refractive index of the medium. Parameter S characterizes the second
order of linear dispersion of the medium. Since we are interested in a media with anomalous
dispersion (k" <0), it is assumed that:

_ 2
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To simplify equation (1) we change the variables [5]:
z=2z4z',zy =Vt t=1tt", A= 4,4 )

With #,, z, and 4, are presented the initial duration, the longitudinal length and the amplitude of the
optical pulses. For simplicity, in further consideration, we will not write prim ().
By the substitution (4) the equation (1) can be presented in dimensionless form:

0A N 04 _ 04 _
0z ot

2ia A+y|A|2A

©)

— — 2 2
where % _kOZO’y_a nz‘Ao‘

(6)
Constant o characterizes the number of oscillations at level 1/e of the maximum of amplitude of
the pulse and it is usually a>>/. Parameter yis the nonlinearity of the medium. It depends on 7,.

Finding a solution of the scalar amplitude equation

We consider the amplitude equation (5). It is a nonlinear partial differential equation of a
second order. We are searching for solution of the form [2,5]:

A(z,t) = © (&) exp( iat + ibz)

where £=z-1, a and b are constants.
By replacing (7) in (5) and after couple of transformations we obtain the following ordinary
differential equation for the unknown function @=@ ()

|B|@"+2i®'[b+a(l-|B)] - @[b* —a’(1—|B]) +2a(a+b)]+y@° =0 )

)
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where with @ and @' are respectively presented the first and second derivative of @ with a respect
to the variable &.

Equation (8) is an ordinary complex differential equation of second order and the third degree. By
the substitution (7) we assume that the unknown function @ (&) is real. Therefore, in order to find a
solution of this equation, we equalize the real and imaginary parts on both sides of the equality.
Thus, we obtain two ordinary differential equations.

The real part:  |B|®@ "= @[> —a’*(1-[B)) +2a(a+b)]+y®° =0 ©)

The imaginary part: @ '[6 + a(l - 181 =0 (10)

First we consider the equation (10). For a random value of &different from zero, @' is also
nonzero. In order to satisfy the equality, the expression in the brackets must be zero. From this
condition we find a relation between the constants a and b:

b=-a(l-|B) (11)

Now we turn to the equation (9). We divide both sides of the equation to |£ |and we assume that:

L[b2—az(l—‘ﬁ‘)]+205(a+b)=77=const 1 =azn2—‘AO‘2=F=const (12)
A A A
The equation (9) is of the type: O"=n® +TD "’ =0 (13)

This is an ordinary differential equation of the second order and third degree for the unknown real
function @. The solution of this equation is the function [1,2,6]:

/2
o = Tnsec h(—\/nf) (14)

27
This expression describes a soliton with amplitude: ©, = T (15)

From the assumption (12) it is clearly seen that the constant 7 can be expressed by a and b. By
substituting (11) into (12) we obtain the following algebraic equation for the constant a:

a’(1-|B)-2aa+n=0

The solution of this equation is:

(16)

__«a )
al’z_l—‘ﬂ‘(li l-n o )

We assume that the expression under the square root is zero. Thus, we find not only a single
solution for the constant a, but also an expression for 7. We determine that:

a=al(l-|p)b=-a,n=a’(1-|B) 4

We replace the results (14) and (18) in the substitution (7) and we find the solution for the
amplitude equation (5):

a7
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A(z,t) = @, sec h(la_g) expl—ia(z-——, E=z-1

Having in mind the change of variables (4), the expression above, in a Cartesian coordinate system
can be written in the form of:

A2ty = D, sec h(E Dy ool —iko (2 - =L @ | 2| (20)
z, = 0 XpL —K o\ Z ——)) 0 = AT T oo 2
1-|p] 1-|g] ny (1= |84, |

The condition for forming a fundamental soliton with an amplitude @,=1 is:

4, = 2|8|/1n, (1 - |B)] on

The obtained expression is different from the classical one, i.e. for a soliton whose behavior
is described by the nonlinear Schrodinger equation [2,6]. For the observation of a single soliton
with a carrying wavelength A=/400nm in a silica single-mode fiber with ky=4,488.10°m™,
k"=-1,2.10%s°/m, and a nonlinear refractive index n,=4,5.10°m?*/W, the initial intensity of the
Schrodinger  soliton is Ayl =0,34.10"W/m’ and for pulses obtained in our work:
|4o|’=1.10""W/m’. The critical intensity for ionization of the medium is |4,|°=2,2.10"W/m’.
Therefore, to observe the soliton that we obtained, it is needed an initial intensity lower than the
critical and significantly higher than that of the Schrédinger’s soliton.

Summary

In the present work we obtained a soliton solution of the one-dimensional nonlinear scalar
amplitude equation which describes the propagation of optical pulse in single-mode fiber with
anomalous dispersion and Kerr-type nonlinearity. This solution is different from the soliton
solution of the nonlinear Schrodinger equation. The critical intensity, for observation of the
solitons we obtained, is higher by several orders of that of Schrédinger.
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Abstract

Due to its high applicability and commercial value, surface plasmon resonance (SPR) is
one of the most actively researched phenomena in modern physics. Surface plasmons are being
explored for their potential in subwavelength optics, data storage, light generation, microscopy
and bio-photonics. The application for large scale bio-sensing is related with searching for new
configuration that minimizes costs of fabrication of media supporting SPR. Following this logic
we have investigated a commercially available gold-type compact disk for the feasibility for SPR
excitation. The disc acts as a grating. We have used a spectral interrogation for SPR excitation
and have shown that SPR resonance can be tuned in the range 580 nm — 720 nm with different
excitation efficiency. The optimal excitation has been chosen at right incident angle. A feasibility
of bio-sensor — grating covered with a bio-layers - has been studied. A clear shift of SPR has been
observed. The main conclusion of our study is that commercially available, gold-type compact
disk can be used as a low-cost gold-coated diffraction grating structure where SPR can be excited
with good efficiency.

Introduction

Bearing in mind the technological potential related to the phenomenon SPR and the necessity
for low cost media that support plasmons and suitable for large scale and low cost production,
we have investigated the possibility for SPR excitation in commercially available gold-type
recordable disk (CD-R). This idea has been already exploited [1] and has been shown that gold-
type CD is suitable medium for SPR excitation. However, many questions related to the optimal
conditions ensuring high sensing accuracy and sensitivity are still open.

The new result, reported in this paper, is a feasibility of gold-type CD for spectral SPR
interrogation. The conditions for narrow and deep resonance as a function of wavelength and
incident angle have been experimentally studied. We have shown that even in non-optimal
conditions of spectral interrogation the structure possesses enough sensitivity and accuracy for
bio-sensing.
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Experimental set-up
The feasibility of gold-type CD for SPR excitation was studied with the experimental set-up
shown in Fig.1.

3 4 5
=== : : Fig.1 Experimental
A set-up;
i 1 - light source; 2 -
6 power source; 3 - col-
2 e ®ewr | limator; 4- polarizer; 5

- goniometer; 6 - objec-
tive; 7 — spectrometer.

As a light source we have used a halogen lamp or LED. Both sources emit unpolarized light.
Fig. 2 shows the spectrum of the sources. Depending on the effect we have studied appropriate
source was used.

Fig.2 The spectrum of halogen lamp and

——LED Halogen LED.
0000 ( The ideal spectrum has smooth shape
ORI _ [\ and LED spectrum is close to it. For this
- _Jt"‘ reason LED has been used for plasmon
_ 40000 1\ excitation in the range 550-650 nm
E - / However, his full with at half maximum
30000 — (FWHM) is only 100 nm and excitation
7 } L\ is not effective. The spectrum of halo-
0 I " gen lamp has many dips at 620 nm, 640
S _' \ nm, 810 nm and 850 nm what makes
i SPR observation is ambiguous. From
0 —F'— . . . other hand FWHM of lamp spectrum

is about 250 nm what make plasmon

200 400 B0 &0 1000 R .
excitation more effective.

Wavelenght, nm

3. SPR excitation

The conditions for SPR excitation are fulfilled for some range of incident angle and related
range of wavelength. The conditions depend on the grating characteristics — period, amplitude and
shape of a grating. We have studied experimentally the conditions for SPR excitation. The grating
was illuminated by p — polarized white light at different incident angles. The spectral distribution
of reflected light was analyzed by a spectrometer. The plasmon resonance is observed as a dip on
the source spectrum, as shown in Fig. 3a. The spectrum of source serves as a reference signal.
Usually, the reflectance is used to present the SPR excitation. To follow the adopted convention,
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the reflectance curves have been calculated. For this purpose the resonance curve is subtracted
from reference curve and the absorption is determined. Then, the absorption is converted to the
reflectance which is shown in Fig. 3b.

70000 70000
J Resonance aurve J
S0000 Referenos curve 0000 =4
S0000 ! $0000 —
o ] R
e 1 g 1 1 Fig.3 SPR excitation: a-
= 30000 fl i ﬁ}’“ & 30000 1 II reference and resonance
20000 a) 3 20000 curves; b- reflectance curve
10000 j | 10000 |
] 5.3 | ] -:-I- .ts-léss mm
a o T T — 1 b 0 T
400 500 600 700 8OO 900 400 500 600 700 200 %00
Wavelenght, nm Wavelenght, pm

The resonance with low depth and wide FWHM is not effective - small spectral shift cannot
be detected. Sensing based on such resonance is with low accuracy and sensitivity. That way
it is very important to find the optimal conditions for SPR excitation — at what angle and what
wavelength the excited plasmon has narrow and deep resonance. Fig. 4 demonstrates the results
of our experimental investigation. Fig. 4b shows the position of the resonance minimums with the
fitting curve. Obviously, at small angle of incidence the effectiveness of excitation is higher. The
extrapolation data suggests an optimal excitation at angle about 7 deg with 850 nm. Unfortunately,
our experimental set-up does not allow an excitation at incident angles smaller than 35 deg. The
object of our future experiments will be plasmon excitation at angle close to the normal incidence
with the corresponding wavelength.

Fig. 4 Tuning the plas-
mon resonance in 2D
space “wavelength-inci-
dent angle”; a — excita-

=
=

2 2
- W W W
pla el

Wavelenght, am
T =
—
1

A 60 = tion at different angle
3 A\ | \\ with the corresponding
B 20000 1 e
2 0000 -] RU' 1"{':1"4"11 / :]E 1 S resonance wavelengths;
10000 *li-"-‘”l'l ]l,u o0 b — interpolated
a'r I e R e b e dependence “angle-
00 5RO A A% OO TS0 ROO

36 3B 40 42 44 46 48 wavelength” for the
Angle, degrecs
e resonance wavelength

Wavelenght, am

3. The feasibility of bio-chip based on golden-type CD-R

The measurements reported in previous sections were performed with bare grating. To check
the feasibility of grating - golden CD-R as a bio-chip, two different bio-layers — myoglubin and
chitosan - have been immobilized on the grating. Here we report the results related to the chitosan.

Chitosan is a linear polysaccharide. As a film deposited on the metal surface it can serve for
detection of Fe, Cu and Pb ions and for controlled attachment of bio-molecules [2,3].

Chitosan was deposited on the grating by spin coating. The thickness of the layer is supposed
to be about 50 nm (based on previous experience).

The immobilization of chitosan provokes a clear resonance shift with about 4.5 nm comparing
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with SPR resonance on bare grating what is illustrated in Fig. 5.

— Bane —— Chirozan —— (bt 51°C —— Bare Chimgzes —— Chit 51°C
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Fig. 5 SPR sensing of chito-
san immobilized on grating
when enzyme is deposited on
3000 — the surface of the grating and
then heated

Rellecimnce, AL

G0 &R L)

L

The sensitivity of SPR sensor was checked by detecting the phase change of chitosan which
occurs at 47 °C. For this purpose the bio-chip was heated up to 51 °C. The detected shift was about
0.5 nm (compare the lowest and the middle curve in Fig. 5b).

4.Conclusion

The detection of immobilized chitosan was performed for plasmon excitation at 35 deg with
radiation at 683 nm. As has been discussed in Sec.3 this excitation is away from the optimal
conditions. In spite of this the change of the structure of chitosan, provoked by a heating at
temperature 47° C, is clearly detected. This result confirm that SPR sensor based on gold CD-R,
which plays a role of grating, possesses accuracy and sensitivity which enable to be used as a
bio-sensor.

The optimization of plasmon excitation will increase the performance of the bio sensor.

With this work we show the feasibility of gold-type CD-R as a grating which supports
plasmon and posses a potential to increase the performance when the wavelength interrogation is
applied.
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Abstract

Many experiments in fundamental science, such as the search for the neutron electric dipole
moment at PSI, Switzerland, demand precise measurement and control of an applied magnetic
field. Here, we report on a combined *He-Cs magnetometer for absolute measurement of a
pT magnetic field with a precision of better than 10-°. The measurement principle relies on the
detection of the precession frequency of polarized Cs and *He atoms.

Introduction

It is known that a magnetic moment, which can be visualized as a spinning bar magnet,
performs a precession around the axis of an applied external magnetic field to which it is exposed.
The frequency of this precession, the Larmor frequency,

Orarmer = 7|8 (1)

involves the modulus of the magnetic field and the gyromagnetic ratio, vy, of the concerned
magnetic moment. If y is known, one can determine the field by measuring the Larmor frequency.
This principle is applied in the optically pumped cesium magnetometers (CsOPM) developed
by the FRAP group at University of Fribourg as well as in magnetometric measurements with
polarized *He nuclei carried out by the QUANTUM group of the University of Mainz. Each
method exhibits individual strengths and weaknesses as summarized in Fig. 1 which can be
overcome by fusing both types of measurement in a combined device.
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Property *He | Cs
high sensitivity X <
high accuracy v X
long coherence time v X
optical detection X v

Figure 1: Advantages and disadvantages of different types of magnetometers.

Theory

a) Polarized *He

He is an isotope of helium which contains only one neutron instead of two. This results in
each *He atom carrying a residual nuclear magnetic moment which produces a small magnetic
field. By default the magnetic moments of the individual atoms of a He gas sample are randomly
oriented and the sum of their fields cancels out on average: there is no macroscopic magnetization.
By using appropriate methods, the magnetic moments of a *He gas sample can be oriented along
a common direction. This process is called optical pumping and the ensemble of nuclei in the
gas becomes polarized. A more detailed description of the complicated process of *He optical
pumping of can be found in [1].

Such a polarized *He gas sample will produce a macroscopic field since the contributions of
the individual atoms now sum up constructively. In the described work, a spherical *He cell of ~50
cm’® volume filled at a pressure of ~1 mbar was used which, when polarized at ~80%, produces
a magnetic field on the order of 10 pT close to the surface of the cell. For a spherical cell the
produced macroscopic far-field is dipole-like.

aned gas

Figure 2: Optical pumping.

If the polarized gas is brought into a transverse homogeneous external magnetic field,
the magnetic moments will precess coherently, leading to a precession of the macroscopic
magnetization around the external field. In this work, the applied magnetic field is on the order of

1uT resulting in a *He precession frequency of @, / 27 ~32.4 Hz. The magnetization of the gas
will exponentially decay with time t according to

t

W\ e ® 2)

due to inhomogeneities of the magnetic field and depolarizing wall collisions. Since the
nuclear magnetic moments are basically not interacting with their environment anymore after
optical pumping (except for the magnetic field), one speaks of a free induction decay (FID) of the
magnetization. Under good conditions the decay constant T, can easily be on the order of several
hours which allows long measurement times, as shown for example in [2].

b) CsOPM
The CsOPMs used in this work were developed by the FRAP group of the University of
Fribourg. They rely on optical detection of the feedback-driven precession of polarized Cs vapor
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in an external magnetic field. The measurement output is a sinusoidal signal at the Cs-Larmor

frequency @, . For an applied field of 1uT, @, /27 ~3.5kHz. In this mode of operation, they
offer high sensitivity but their absolute accuracy is affected by systematic effects. More information
on the working principle, strengths and limitations of these sensors can be found in [3].

¢) Combined *He / Cs magnetometer

In the presented work, a cell of polarized *He gas is surrounded by several CsOPMs, all
exposed to an external magnetic field B, which one seeks to measure. For simplicity, we assume a
single CsOPM in the vicinity of the *He cell.

o
4

R TN Y

™

Fekagmens fiead raad iy 5 S

’
¢

(a) (b) (©) Figure
3: FID of *He magnetization and effect on nearby CsOPM.

The magnetization of the polarized *He precesses around the B0 field-direction. Figures 3a
and 3b show the instantaneous magnetic dipole field produced by He FID at times t and t+T/2,
where T is the period of the 3He Larmor precession. In Fig. 3a the contribution of the 3He field
to the B, field, meaning its projection onto the B, axis at the position of the CsOPM, is positive:
the total field at the CsOPM’s position is thus increased. In Fig. 3b the contribution of the 3He
field to the B, field at the position of the CsOPM is negative: the total magnetic field there is
decreased. One sees that the magnetic field at the CsOPM’s position is periodically increased
and decreased by the *He FID, resulting in a periodic increasing and decreasing of the CsOPMs
Larmor frequency. The output from the CsOPM is thus a frequency modulated signal with carrier

@ /27 ~3.5kHz and modulation frequency @,, /27 ~32.4Hz. This modulation frequency
contains information about the absolute magnetic field value.

Measurements and results
a) The experimental setup
Figures 4a and 4b show a drawing and photograph of the combined magnetometer.

(a)
Figure 4: He / Cs combined magnetometer:
(a): The large sphere in the middle is the *He cell, surrounded by 8 CsOPMs. One corner and
two CsOPMs are left away for better view. The whole unit has dimensions ~(10cm)?.
(b): The combined magnetometer as used for the experiments. Also visible are additional
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components for optical pumping of the *He and starting of the *He FID by a /2 spin flip. The
whole setup is contained inside a magnetic shielding to suppress the earths magnetic field.

b) Measurement data and analysis
Figure 5 shows the Fourier spectrum of the recorded CsOPM output and reveals the
characteristic appearance of a frequency modulated signal. As indicated before, we are mainly

interested in the *He created modulation frequency @,, /27 of the Cs signal.

50 He A He

uﬁ‘-'rm""..'fH.'

IHe freq

100} W.w-.l'nﬂll,r’l“l.hllﬂk{‘ﬂl\mhﬁ;M.'I‘l,!.ﬁiT;'?'"ﬁ‘,'w,-'r'i'-‘!h“fﬁl',i";rrll'nuﬂ
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vl Bl =ve (1T (HL)
Figure 5: FFT-spectrum of Cs-OPM signal.
The Cs carrier with amplitude A4 is shifted to OHz, here. The *He frequency-modulation
sidebands with amplitudes a around the carrier are visible. The magnitude of the *He field can be
derived from the ratio a/A4 of the amplitudes. The information on the absolute magnitude of the

magnetic field B is contained in the separation between carrier and sidebands.

To obtain this information, the data is digitally filtered and the frequency and its error f £Af,
are extracted by fitting a (decaying) sinusoidal function to it. Thus the magnetic field B +AB can
be calculated using equation 1.

The information contained in a data set depends on the signal to noise ratio (SNR) and the
measurement time T, . The higher the information content, the higher will be the precision with
which one can extract a measurement parameter, in our case the frequency of the noisy sinusoidal
signal. Quantitatively, this relation is described by the Cramér-Rao lower bound (CRLB), a
formalism which indicates the best possible precision with which a parameter can be extracted
from a data set. For the frequency of a sinusoidal signal with white Gaussian noise recorded with
a bandwidth f_ , the CRLB limit is

o= | 6 . 3)
V== orsveTy s,

This sets a fundamental limit to the magnetometric sensitivity which can be reached. For
more information on the CRLB formalism, refer to [4].

¢) Results:

Figure 6 shows a 3He FID signal, extracted from the Cs signal by digital filtering, measured
over 10°000s.
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Figure 6: *He FID signal.
The inset is a zoom into the data at the position denoted by the vertical line and reveals the
32Hz precession frequency of the *He.

By fitting a (damped) sinusoidal function to chunks of increasing length taken from the
data displayed in Fig. 6 and plotting the corresponding field-estimation error as a function of

measurement time, one can determine the sensitivity of the magnetometer. Figure 7 shows the
result.

100}

10y

Fit error (pT)

0.y
i 2 5 10 0 50 100 200
Fitved time (3]

Figure 7: Estimation error of magnetic field as function of measurement time.
The points represent measured data, the upper line is a fit to the data which shows nicely the

agreement with the 7, A;s/z dependence expected from estimation theory. The lower line displays
the CRLB for this device which represents the fundamental theoretical limit of sensitivity. One
sees, that the measured sensitivity is still approximately a factor of three worse than the CRLB. This
is due to imperfections of the measurement device, like electrical noise-pickup and fluctuations
of the measured field.

Conclusion and outlook:

It has been shown that a combined *He / Cs magnetometer can be used to precisely and
accurately measure small magnetic fields. The recorded sensitivity of the device is close to the
fundamental limit predicted by estimation theory. The fundamental limit can only be reached in
a very stable magnetic environment since the stability of the measured field sets a limit on the
sensitivity determination. Measurements under optimal conditions in the magnetically shielded
room of the PTB, Berlin, are planned for this year and will reveal the true performance limit of
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the device.
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Abstract

Classical physics assumes that the world is real, in the sense that objects have certain
properties and positions, independently from the observer. It is also assumed that identical causes
always produce the same effect. In this sense nature is assumed to be deterministic, and everything
is well defined. Classical physics also generally assumes that a certain action on an object at one
place in the universe cannot affect an object at the other side of the universe, without the objects
being linked by chain of causal relations which propagate at some speed strictly less or equal to
c, the speed of light. In this sense the laws of nature are also assumed to be local. The concept
of reality has been questioned by the quantum description of nature. Quantum mechanics (QM)
claims that quantum objects (i.e., the constituents of the world surrounding us) do not have defined
a priori properties. QM moreover predicts the existence of so called entangled states that have
no counter-part in classical physics. In its simplest form an entangled system consists of two sub-
systems that cannot be described mathematically as two disjoint systems. As a consequence, a
perturbation on one sub-system will influence the other sub-system simultaneously, no matter the
distance between them. Here we describe a student laboratory experiment on entangled photon
pairs that demonstrates unambiguously the existence of non-local systems in nature.

1. Introduction

In classical physics, the properties of a physical system — such as the position and velocity
of each particle in an ensemble — have a fixed value at each instant (Fig. 1). Repeating a given
measurement on identical copies of the system, will always yield the same result, a fact known as
determinism.
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Fig. 1: Classical description of physical systems: all properties are well defined.

A system property at position x, will not influence the outcome of a measurement made
simultaneously at position x,, a property called locality. Classical physics is thus deterministic
and local.

Quantum mechanics assumes that the properties of a physical system are not defined until the
instant of their measurement. QM is thus non-deterministic and one can make only probabilistic
predictions about the result of a measurements. A quantum system is described by a mathematical
object, the wave function, whose square represents a probability (Fig. 2.a,b) to find a given
value of its properties (position, velocity, angular momentum, etc). In addition, QM predicts the
existence of so-called entangled states which have no counter-part in classical physics [1]. The
simplest entangled state is formed by two identical particles, which have the same common origin
(Fig. 2.c). The two particles may be very far apart, but they are still described by one single
wave function. As a consequence, a measurement of a given property of one of the particles will
instantaneously affect the same property of the partner particle. This “spooky action at a distance”
(Einstein) makes QM non-local [2].

single particle

(x.y.2)

* light source

single particle two uncorrelated particles two entangled particles

r— x| x —
E photon source \ E \
a) b) ©)

Fig. 2: Quantum description of physical systems: a) single particle, one wave function; b) two
independent particles, two separated wave functions, c) entangled state formed by two correlated
particle, sharing one wave functions. The particle properties are described by probability clouds
defined as the square of the system s wave function. Here the clouds represent the probabilities to
find the quantum object at a certain position in space.

Here we describe an advanced student laboratory experiment which allows the discrimination
between the classical and quantum nature of physical reality. The experiments are performed on
pairs of entangled infrared photons produced by nonlinear crystals. The apparatus is a reproduction
of the arrangement described in [3,4].

2. Understanding the experiment

a) Parametric down-conversion

A type 1 down-converting crystal creates two identical low energy (infrared, [1=810 nm in
our experiment) from one energetic photon, here blue light at 405 nm (Fig. 3). The efficiency
of the process is maximal when the polarization of the incoming photon is perpendicular to the
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crystal axis. The polarizations of the two outgoing photons are parallel to the crystal axis.

Crystal Axis
e— i

Type 1 Crystal A'=2A

Fig. 3: Optical scheme of the parametric down-conversion process. A 405 nm laser beam
incident on the crystal produces outgoing 810 nm wavelength photon pairs moving along
symmetric trajectories on a cone. The polarizations of the outgoing photons are parallel to the
crystal axis.

b) State superposition

Using two crystals with mutually perpendicular optical axes (Fig. 4), the down-conversion
produces outgoing photon pairs in polarization superposition states. By choosing the input
polarization of 45° with respect to the crystal axes, photons with horizontal and vertical polarization
are produced with the same probability.

VvV, 810 nm
45°

7 H
laser — H

405 nm Crystal
Optical Axes

VvV 810 nm

Fig. 4: Putting two down-converting crystals together. The V and the H stand for vertically
and horizontally polarized light.

Since one does not know which crystal has produced the pair, each of the two correlated
photons is simultaneously horizontally and vertically polarized.

¢) Polarization correlations

Two photon counters 4 and B are placed at diametrically opposite positions on the photon
emission cone. Prior to their detection each photon has to pass a linear polarizer placed in front
of the detector. The two polarizers can be oriented at arbitrary angles [ and [, respectively, with
respect to the horizontal (plane of the optical table). The pulses from the two photon counters
are sent to a coincidence unit (not shown), which is used to count the correlated counts, i.e., the
simultaneous detection of photons by the two detectors during a certain amount of time.
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polarizer (c) photon counter A

laser

crystals

polarizer (B) photon counter B

Fig. 5: Experimental setup (top view).

We denote by P(LI[]) the probability that the detectors fire simultaneously when their
polarizers are oriented at [ and [, respectively. In the experiment P([][]) denotes the number of
coincidence counts registered during a given time interval.

d) Classical and quantum description of the photons pairs

The difference between the classical and quantum descriptions can be appreciated by
comparing their respective predictions for the rates P(L][]) of correlated counts for different
polarizer orientations.

In classical terms the ensemble of photon pairs can be viewed as a collection of 50% fully
vertically polarized pairs and 50% fully horizontally polarized pairs. The probability is then given

by:
1+ cos{2a) cos(2B)

Plo,f5) =
(@.p) :
O]
Using the probabilistic quantum description of entangled states yields a probability:
cos{a— )
Pla,f) =————
2
2

Following the suggestion of Bell [5] we combine the probabilities into a function E(1],[],
defined as:

E(a,8) = Pla,B5) + P{a +90° 8 +90°) — P{a + 90°,8) — P(a, 5 + 907)
(€))

Comparing the measurement results for different sets of angles ([][J[1°[][][1’and[1°[ ]’ one
can form a quantity S, defined as:

Se, e 8,8 )= |Elea,f) —E(e, )| + |E(e",8) + E(&',5")]
“4)
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This function can be simplified by choosing ([ (111’ [1°[Jand [][1’=3Jwhich leads to
the following predictions (shown in Fig. 5) for the dependence S([]

Classical Physics Quantum Mechanics
5(e) =2| 5(@) = 2land
S(¢) = |cos2¢ + cosbg| + 2| S(¢) = |cos2¢ + cosbgp| + 2|

Quantum mechanics
S(¢)

¢ (degrees)

Fig. 5: Graphical representation of the S(I The solid (blue) curve represents the
expectation based on classical physics and the red (dotted) curve the quantum
result. The horizontal black line shows our result with the experimental error
range indicated by dashed lines.

The experimental measurement of S thus allows us to make a clear distinction between the
classical and quantum descriptions of the system.

3. Experiments and results

All mechanical and optical components as well as the light source (405 nm diode laser,
TCLDMO9, 15 mW) used to build the experiment are stock items from Thorlabs. The crystal is a
[J-barium borate crystal (walk-off angle of 2.7° for type-1 1064 SHG) from Dohrer Elektrooptik.
The photon counting modules (SPCM-AQRH-13-FC) use an unique silicon avalanche photodiode,
from Perkin Elmer. The ensemble is mounted on a granite optical table for stability.

Using [=—45°,[1=—-22.5°,[1’=0° and [1’=22.5°, we obtained:

§=241+008
®)

which shows that the classical description of the polarization correlated photon pairs is
unacceptable.
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4. Summary

We have presented a student laboratory experiment designed to show that the classical
description and quantum description of nature are in contradiction. One is forced to accept that the
quantum formalism is valid and that quantum objects have non-local properties.
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Abstract

The Michelson interferometer is an extremely versatile instrument that can be used to make
an accurate comparison of wavelengths, to measure the refractive index of gases, liquids and
transparent solids, as well to determine small changes in lengths quite precisely. The main purpose
of the present research is to develop a Michelson Interferometer setup for measuring the refractive
index and/or thickness of thin glass plates in the student laboratory. One of the two parameters of
the plate should be defined in a separate measurement. For example, the index of refraction can be
evaluated by measuring the Brewster's angle. The plate is mounted on a rotating stage. By rotating
the plate toward the laser beam the phase difference between the two interfering beams changes
what results in displacement of the fringe pattern. From that the index of refraction (respectively
the plate thickness) can be retrieved.

1. Introduction

Interference is fundamental property of waves. It’s manifested as in mechanics (water
waves, acoustic waves, ultrasonic waves), so in electromagnetic phenomena (radio waves etc.).
Interference plays particular role in optics [1]. It allows to measure very precisely different optical
and mechanical values due to the short wavelength of the optical waves. This essential
characteristic of the elementary particles (like electrons, photons etc.) brings to deep discussions
also in quantum mechanics field [2,3].

The Michelson interferometer (MI) is perhaps the best known and most basic in a family of
two beams interferometers which includes the Jamin interferometer, the Rayleigh interferometer
and the Mach-Zehnder interferometer [4]. It has many advantages such as simple optical scheme,
facile aliment, special separation of the two interfering beams etc. what makes it very suitable to
be used for teaching purposes [4,5]. Nowadays there are quite practical commercial components
for mounting and alignment, allowing to build a small size interferometer in the student laboratory
and then adapting it to different kind of measurements.
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In this paper is presented a Michelson interferometer build mainly by Thorlabs
(http://www.thorlabs.com/) components [5-7] and intended to measure thin plates thickness and
index of refraction.

2. Theory
a) Optical scheme Sereen

The scheme of the MI with sample in one arm is
shown in Fig. 1. The incident light is divided by a beam
splitter (BS) placed at 45° toward the beam in two L >—%—
beams of equal intensity which, after reflection from
the two mirrors (M1, M2) they are recombined by the
same beam splitter. The overlapping exiting beams
form an interference pattern on a screen. Photo of the
interferometer is shown in Fig. 3. The geometry of the
MI allows the easy adjustment of equal paths for light
passing in the two arms. The optical path length
difference can be changed in several ways, e.g., by a
small displacement of one of the mirrors, by a small
angle change between the mirrors, or by a change of
the index of refraction in one path (for example by
inserting a thin plate or its rotation toward the beam).

The period of the fringes on the screen depends
on the angle between the two mirrors M1 and M2 (see
Fig. 2) when they are projected in one plane on the equivalent optical scheme (not presented here).

a)n b)n c)“ d)“

Fig.2: Interference pattern: a) zero path length difference; b) three fringes; c, d: many fringes

M2

Fig 1: Optical scheme of MI

b) Measurement of the index of refraction of thin plates
Fig. 3 shows the principle of measurement of the index of refraction of thin plates.

Fig. 3: Principle of measuring of the index of refraction of thin
plates

Let us indicate by L, and L, the distances between the beam
splitter and the relative mirrors M; and M, (not indicated but
easily visible at Fig. 1) When the plate is parallel to the incident
beam the path length between the interfering beams at the
/ interferometer exit is:

N A =2L +2n4B-2L, =2L, +2nd - 2L, ()

N

I
i
l}
Ln
i
)
¥

When the plate is rotated by a small angle a toward the beam, the path length difference becomes:

A, =21, +2n4D+2DE-2L, =21, +- o a =" _cos(a—p)|-2L, @)
cosf cos

The fringes move proportionally to:
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A,-A =N, A (3)

fringes”” ?

where A is the light wave length and N

fringes
on the screen. By substitution of the equations (1) and (2) in (3), considering the Snell’s law

is the number of fringes passing through a fix point

nysin@ =nsin f (1, = 1 for air) and doing some approximations for small incident angles, one

gets to the formula for the refraction index obtained from Monk in 1937:

~ (Zd - NﬁingesﬁXI —cosa) "
 2d(1-cosa) - N jinges? (

3. Experimental setup and results
a) Components and setup

Photo of the interferometer with a
sample in one arm is shown in Fig. (4).
The positions of the components are
corresponding to those from the optical
scheme shown in Fig. 1. All mechanical
and optical components used to build the
interferometer are produced by the
company Thorlabs. The light source is
green laser pointer (model RLDD532-1-3,
532 nm, 3 VDC, 5 mW) from Roithner
Lasertechnik (Austria). The interferometer
is mounted on an aluminum board
(300x300mm?). One inch diameter optics
is used. The additional mirror M, is used
to facilitate the alignment. The (negative
focal length) lens L serves to project the
interference picture on the screen. The '
principle of mounting and aligning an  Fig. 4: Photo of MI with sample in one arm
interferometer using commercial Thorlabs ~ With sample in one arm
components is explained in [7].

The sample is mounted on a rotating stage allowing precise rotation by 10’ and rotating by
handed knob. Two thin quartz plates (BK7) with catalogue index of refraction and thickness are
use to demonstrate the accuracy of the proposed experimental method. The catalogue index of
refraction of the used samples is n*=1,515 and the thickness is relatively d;=0,14 mm for Sample 1
and d,=0,91mm for Sample 2. In the case of unknown thickness is can be measured by an ordinary
micrometer.

b) Experimental results
For any sample with thickness d student puts the experimental results in Table 1 where
a'and o' are the clockwise and the anticlockwise rotation angles at a given number of fringes

N

fringes
On the base of the obtained results for any sample the student calculates the average
refractive index n = Mg + An, where An is the standard deviation, as well as the relative error

passing through a fix point.
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*_
c :M.IOO% and the absolute error Anabs. toward the catalogue index of refraction (if

n
known).

Table 1 Experimental results

Ne Nfringes o'l o'l a= . —;a n = (2d B N./'ringes//txl B COS(Z) An = Mavg. ~ i Al’l2
! Zd(l —COS a) - N/i‘inges/l

1 5

2 10

k Ni

For example, for Sample 1 the obtained results are: n=1,512+0,025, £=0,2% and

An_, =-—0,003. The results for Sample 2 are similar.

abs.

When measuring the thickness of thin plates by ML, it can be obtained by formula (4). In
this case, the index of refraction should be known or defined in a separate measurement, for
example, by defining the Brewster's angle.

Acknowledgements

The authors acknowledge financial support from the Scopes program (grant no. 1Z73Z0-
127942-1) of the Swiss National Science Foundation.

The authors kindly thank Prof. A. Weis from the University of Fribourg, Switzerland, for
his competent advices.

4. Summary

A student laboratory experiment for bachelors is presented in this work. The experiment is
designed to measure the index of refraction and the thickness of thin plates. It can be used also for
research and practical measurement of the index of refraction of transparent solid materials
(glasses, liquids, birefringent materials, etc.). The measurement may be automatized by an
oscilloscope recording of the intensity variation using a photodiode and a motor-controlled
displacement of the rotating stage via a motor placed on a separate support to avoid eventual
vibration of the interferometer.
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Abstract

Magneto-optics is a powerful tool in modern science allowing to penetrate in the matter at atomic
scale. It is vastly used in high-tech applications such as memory devices, switches, modulators and
waveguides. Magneto-optics started with Faraday’s discovery of polarization rotation by a
magnetic field. The simplicity of the Faraday effect makes it a suitable topic for introducing
Bachelor students to the interaction of light, matter and magnetic fields. In this work we report on
a student laboratory experiment for investigating the Faraday effect in water: the Verdet constant
and its dispersion is inferred from measurements of the magnetic field dependence of the light
polarization rotation at different wavelengths.

Introduction

The electromagnetic theory of light can explain most of its manifestations like propagation
through space and matter. However, there are a group of specific optical phenomena related to the
interaction between light and matter when the matter is subjected to a strong electric or magnetic
field [1]. They are classed as magneto-optics experiments (when magnetic field is applied) and
electro-optics experiments (when electric field is applied). The explanation of this class of
phenomena is based on the Lorenz theory that takes in account the light emitted by an atom is due
to energy level transition of electrons which itself are charged particles and, of course, their
motion can be modified by an external magnetic or electric field.

Magneto-optics effects are widely used in the modern technologies such as: magneto-optical
current transducers, magneto-optical transducers of information-measuring systems, magneto-
optical disks, optical isolators, optical sensors, optical keys, observation technique, material
science etc.

Usually some short introduction in the magneto-optics is given in the university bachelor course of
optics and deeper knowledge is offered in the frame of specialized courses [2]. In this work is
presented a simple laboratory exercise for Bachelors based on the linear Faraday effect.

2. Theory

The wide meaning of the magneto-optics effects includes any change of the optical response
induced by magnetization. These phenomena are based on the Zeeman effect that is exhibiting in
splitting a spectral line into several components in the presence of a static magnetic field. In
general, this induces changes of intensity or polarization or double refraction as it is in the
particular cases of the linear Faraday effect, the magneto-optics effect of Kerr, the Cotton-Mouton
effect or the Voigt effect.

The Faraday effect is discovered in 1845 by Michael Faraday. It consists of rotation or circular
dichroism of the plane of polarization of linear polarized light when propagating in a not optically
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active medium (solid, liquid or gase) along the direction of the applied external magnetic field.
According to the classical theory of the Zeeman effect, when entering in the medium, the linear
polarized wave is separated in two — one left (LCP) and one right circular polarized (RCP) waves.
If the medium has differential absorption of the LCP and RCP light, magnetic circular dichroism
(Faraday Ellipticity) is observed.

The light electric field causes circle motion of the medium electrons, hence inducing their own
magnetic field, which, however, will have opposite direction for LCP and for RCP light. In
consecunce, the velocity of one of the beams will be slowed down more than the other, and this
will result in a phase difference between the LCP and the RCP waves. The superposition of the
two waves gives again linearly polarized light, but with a rotated plane of polarization. The
rotation angle @ is proportional to the magnetic field B, to the geometric length / which the light
transmitted through the medium and the properties of the medium itself expressed by the Verdet
constant V' :

0=VBI (1)

In comparison with the natural optical rotation the Faraday rotation is nonreciprocal what means
that if the light is transmitted forth and back through the medium, the plane of polarization is
rotating farther with each traversal. In this case the direction of the rotation is not connected with
the anisotropy of the molecules at all, but it is related to the direction of the magnetic field.

As the index of refraction 7 depends on the wavelength A , according to the microscopic theory of
the electron [3], the Verdet constant will also undergo dispersion:

A On

V(A)=—pu, ——, 2

(A) =~y >y 2)

3. Student laboratory experiment on the Faraday effect

a) Experimental setup

In Fig. 1 is shown sketch of the experimental setup. Photo of the setup is shown at Fig. 2a and 2b.

e L i Quitterwave
i : plate
Analyzer | = I . Polarizer
1 Coil :

T

| Color

\ \ filter
3!

Fig. 1: Experimental setup

The magnetic field is created by a solenoid with total length of 80 cm and approximately 14’000
windings. The current is delivered by a DC power supply and can be varied from 0 to 4 A by step
of 0,25 A. The examined liquid is filled in a stainless steel tube closed by optical windows and
inserted coaxially inside of the solenoid. The optical system consists of: light source, linear
polarizer, set of changeable colour filters with transmission band of AA~10nm, quarter wave
plate, examined liquid, and analyzer, as well eyepiece for visible observation or, alternatively,
photodiode and voltmeter for quantitative measurements. Different light sources are used
according to the assignments - sodium lamp, green, red and blue lasers and a discharge lamp.
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Fig. 2: Photo of the experimental setup: left — with calibration sodium lamp, right — with a laser.

Calibration of the device

The winding of the solenoid are winded in multiple layers with the aim to increase the magnetic
field and in the same time to avoid the use of very high electric current. To avoid the the
calculation of the magnetic field the calibration of the device is made by measuring the rotation
angle of water for sodium line (A'=589,2nm ) for which the Verdet constant is well know from

the literature (¥'= 2,1.10° deg/ m.T ). For this measurement is followed the method of Loran,
where quarter wave plate is inserted after the polarizer. The rotating angle is equal to:

\ 1 1 1 Neff
0=V B =V Iyl ===V, IN . 3)

Where Neﬁ,_ is the effective number of windings when considering the solenoid to be enough long

(B = pyIN ;). This approximation can be useful to neglect the non homogeneity of the
solenoid. From (2) one obtains:
1 e
o Vg, 1

For example, for / =14 the rotation angle is measured to be ¢'=2,4deg and, hence, the

“4)

effective number of the windings is calculated to be . N, =9'000 The average magnetic field in

this case is 0,14T. For any other wavelength the Verdet constant may be calculated by the

formula:
1

Vi) =—"— )
HoIN o

Experimental results

We are not going to present here full methodic description of the laboratory exercise. We will only

show some experimental results to demonstrate that the device may be used as a student laboratory

experiment.

There are two main assignments that the students should perform. First of them is to verify the

Faraday law (eq. 1). Second is to study the Verdet constant dispersion.

The calibration of the device may be done either by using directly formula (4) when performing

multiple measurements or from the clop the calibration curve 8'= f'(/) for sodium line, shown in

Fig. 1.
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Fig. 1 Dependence of the rotation angle

from the magnetic field (here the current
e of the solenoid).

P From Fig. 1 can be obcerved also the

rd -'/,.: linear dipendance of the rotation agle from

o the current (resp. form the magnetic field)
,r—-"/ / for different wavelenghts. The calculation

ol of the Verdet constant may be also done in
/ - two ways: by measuring the rotation angle
i3 at a fix magnetic field for different

wavelents or, by calculating the relative
slope from Fig. 1. In bouth cases the

T graphic V' (A4) must be plotted.

[pendareof the sotmbon angle [iom the mognet ic field

# [dezi

Fig. 2 Temperature dependence of the rotation angle at 1,5 A.

Despite of the encouraging results, at higher current the precision of the results is worsted due to
heating of the water by the Joule heating. In Fig. 2 is shown an example of the temperature
dependence of the rotation angle for the sodium line at 1,5A. On the other side, this fact may be
used for studying of the temperature
dependence of the Verdet constant. The
above results are obtained by keeping the
price of the device low. However, the
T " need of using more precise method is
- 24 e ——iwam  ODVIOUS.

Termperatns dependence of e rofmion onpke al 1,58

5 4. Summary

" v ' In this work a student laboratory
experiment on the Faraday effect is
presented. The preliminary experimental results show she linear dependence of the rotation angle
by the magnetic field and the dispersion of the Verdet constant. The relatively high electric current
in the coil causes temperature drift and this influence the measurements. The experiment should
be improved by using the more sensitive +45° method which allows applying less small electric
current.
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Tunable fiberized fluorescent dye microtube

Abstract

In the present paper we study the effect of the length of fluorescent dye-filled micro-capillarie
structure on the fluorescence spectra. A fiber-optic glass ferrule with two parallel /25 um inner
diameter holes has been studied. One of the holes of the tube was filled with a solution of
Rhodamine 6G dissolved in glycerin, while in the second hole an angle-polished single mode
pump optical fiber was placed. Experimental data show that the chosen configuration enables a
gradual tunability of output fluorescent spectrum for the used concentration. Compact tunable
fiber compatible fluorescent dye source can be developed using available standard fibre-optic
components.

1. BLBenenue

Pa3paboTBaHeTO HA MHHHATIOPHH NTPEHACTPONBAEMH JIa3ePHU U3TOYHUIIM CHbBMECTUMHU C ONITHYHU
BBJIHOBOJIHU KOMIIOHEHTH, B YaCTHOCT HAa OCHOBAaTra Ha OpraHWYHH (IIyopecleHTHH Oarpuia
TBHPIAT 3HAUUTENHO Pa3BUTHE INpe3 IMOCIEIHUTE TOAWHM. Te HaMupaT MpPUIOKEHHE B TaKHWBa
00J1aCTH KaTo JUCTaHIMOHHOTO OTYMTaHe M MeaunuHata [1-3]. C Hacrosiara cTaTusi aBTOPHUTE
MPOABIDKABaT paboTa OT MPEAXOTHO U3CIIEABaHE HAa 3aBUCHMOCTTa Ha ()IIyOPECLUEHTHUS CIIEKTHP
OT IBbJDKUHATA Ha MUKPOKAIIMIIIPHA CTPYKTYpPA 3amblIHEHA ¢ (ayopecieHTHO Oarpmio [4].

2. ExciepuMeHTAJIHA OCTAHOBKA
W3cnenBaneTo Ha GIyopecIeHIuaTa OT MIUKpPO-KaWIsipHaTa HapajeiHa CTPYKTypa ce U3BbpPIIBa
C ONMHUTHA TIOCTaHOBKA, MoKa3aHa cxeMaTnyHo Ha @wur. 1. Ha ®ur. 2 ch0TBETHO € MpeacTaBeHa

CHUMKa Ha rnocTaHoBkaTta. CTBHKIEHHAT (epyll € CTaHIapTeH BIIAKHECTO-ONTHYEH KOMIIOHEHT 32
NOIpaBHSABAHE HA ONTHYHM BIaKkHA. TOM MpelCTaBisiBa CTHKIEH IMIMHABD ¢ AUaMeTsp 2,3 mm u
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nemwxuHa 10,4 mm ¢ Ba yCTIOPEOHH OTBOpA, PAa3MOJOKEHH MO ABIDKAHATA MY, BCEKH OT KOHTO
UMa TuaMeThp oT 125 um. EMUHUAT OTBOp € 3ambiIHEH ¢ OPTaHUYHOTO (PIyopeciueHTHO Oarpuio
Ponamun 6)X (P6XX) paztBopeHo mbpBO B €TaHON M CIeA TOBA B TNIKIEPHH. B Kpas Ha ChIus
OTBOp, TIOTONEHO BBB (IIYOPECHECHTHHS Pa3TBOP € MOCTABEHO M HEMOJBIKHO 3aKpPEereHo
€IHOMOJZIOBO Haj /260 nm ONTHYHO BJIAKHO 3a TpHEMaHe Ha (IYOPECUECHTHHsS CUTHAN |
03HAYaBaHO TO-HATATHK KaTo npuemaiio BiaakHo (I[IpB) ¢ ueno, cps3zano moj srua ot 90°.

2,3 MM 10,4 Mmm
e > e >
CrokieH depyn TloMIeIo BIaKHO
~
y i |
" 125 pm P |

\ prueMalio BIaKHO

®@ur.1 Cxemamuuno npedcmassine Ha nPobama cMvKieH (epyi.

®ur.2 Cmokien gepyn cve 3anvinen eoun ®ur.3 [Jvpowcamen c nonupanu noo
omeop ¢ pasmeop Ha P6)K 6 enuyepun. el 45° nomnewu 1akHa.

IIpB e c BbHIIEH quaMeTsp OT /25 wm U ¢ AUaMEThp Ha ChplieBUHATA OT 9 um. 3a OTYMTaHE Ha
¢dnyopectientaus curHan [IpB ce cebp3a kbM CCD cnekrpomeTsp (AvaSpec 2048, Avantes) ¢
pa3mep Ha BXoaHHs mpouen ot 200 pm U KbM KOMITIOTBP 32 HablitoiaBaHe Ha ()IyOpeCLeHTHUS
cnekTbp. M3cienpanara mpoba, TOCTaBeHa B ABbpIKATEN 3aeMHO C IPHEMANIOTO BIAKHO CE
3aKperBa HEMOJBIKHO BBPXY MHKPOIO3WIHOHEP C TPH CTEICHH HAa CBOOOJAA 3a JIMHEHHH
MIPEMECTBaHMS ¥ JIBE CTEIICHU Ha cBO0O/Ia 32 BIIIOBH MMPEMECTBAHMS. B ChCeHUS Mpa3eH OTBOP 3a
MoJ]aBaHe Ha TOMIIEIIO JTPUCHHAE KbM (PIYOPECIEHTHHS Pa3TBOP CE MOCTAaBS ONTHYHO BIAKHO,
€JIHOMOJI0BO Hax /260 nm w MajaoMOA0BO 3a 532 nm, 03HaUYaBaHO ITO-HATATHK B CTATHATa KaTO
nomrerno BiakHo (IIB). To ce cBBp3Ba KBM IHOTHO-HAIIOMITBAH TBBPAOTEINCH Jla3ep, paboTem] B
HEMPeKbCHAT PEXHUM C ABJDKMHA Ha BBIHATA Ha U3XOJHOTO JbuyeHue oT 532 nm. IIB ce 3akpenBa
KbM MHUKPOIIO3UIIMOHED C JIBE CTCIEHH Ha CBOOOA C MMOMOIITA Ha MEIUIIMHCKA UTJIa U ABPKATEL.
Iocpencteom To3u mozunuonep I1B ce mpemecTBa MO IbJDKMHA Ha OTBOpA C 1L MPOMsHA Ha
Pa3CTOSHUETO X MEXY MOJIOKEHUETO Ha BB30YKIaHE U TOBA HA MpUEMaHe Ha (IyOpPeCICHTHUS
CUTHaJI. 3a TpOBEXJAaHE Ha EKCIEPUMEHTUTE Ca M3MOJI3BAHM YETUPU TOMIICIIM BIakHA. 3a
OTKJIOHSBaHE Ha JIa3¢pHOTO JIbYCHHE KbM (PIYOPECICHTHHS pPa3TBOP YENOTO HA BCAKO OT TAX €
MOJIMPAHO MOJ BI'BJ OT 45° C MOMOIITA Ha MOJIMpalla MalllkHa 332 ONTUYHU BiakHa. Ha ®ur.3 e
MOKa3aHa CHUMKA Ha IBPXKATeN C IIECT ONTHYHH BIAaKHA MOJHMPAaHW MO BIBI oT 45° Ilpemn
MOJNMpaHe BIAKHATA Ca MOYHCTEHH, CPSA3aHH, NOCTABCHH B MEIUIMHCKA WITa W 3aKpEIeHH C
MOHT@)XKHa CMOJa, CJeJ KOeTO WIJaTa C BIIAKHATA CE IIOCTaBi B CIICIMAICH IHPXKATEN IIOX
CHOTBETHHUS BI'BJI. [IBaTa MO3WIMOHEpa ¢ MpodaTa W BIAKHATA, CE 3aKPENBaT BHPXY MOHTaKHA
MacuuKa, U ce TIOCTaBsT 3a HabuoieHne BppXy MuUkpockon. Konuentparmmsara Ha P6)K B mpobata
e 4.10"M. 3a pastBapsine Ha P6)K ca msmomsann etanon 96,65 % u rimuepun 99,89 % U3A
(cyndaru 0,0002 %, xnopuau 0,0001 %, TeXKA MeTanu 5 ppm).
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3. ExcnepuMeHTATHH pe3yJaTaTu

Ha ®wur. 4 u ®ur. 5 ca noka3ann Qopmara Ha TETHOTO HA IOMIIEHIIOTO JIBYEHHE OT BITIOBO
nonpanoTo [1B mpean mocraBsiHeTo My B npo0aTa, KakTo U (popMara Ha IETHOTO B 30HaTa Ha
obibuBaHe Ha (IYOPECIEHTHHS pa3TBOp cied moctaBsHero Ha [IB B mpobarta. M30Opanara
KOH(HUrypausi IM03BOJIsIBAa CTPaHUYHO BB30OYykIaHe Ha (uiyopecueHTHus pastBop. ToBa e
clie/ICTBHE Ha (aKTa, ye MOMIIEIIOTO JTbUSHHE CE 0Tpas3siBa OT MOJUPAHOTO TOJ] BI'bI OT 45° ueno
Ha [IB. Ilo To31 HauMH MOXeE J1a c€ OCBETSBAT CTPAHUUHO MOCIEAOBATEIHO PA3IMYHU y4acThLU
oT ¢uyopecueHTHUsT pa3rBop. [lopamy camoNOrTbIIAHETO HA W3IBYEHOTO (IIyopecHeHTHO
meuenue oT P6JK, ce mocrura rmiaBHa peHacTpoiika Ha H3XOIHUS (IIyOpECHEHTEH CUTHAIL.

®ur.4 Popma Ha 1a3epHOMO NEMHO @ur.5 Popma Ha nemnomo 6
cied v2noko nonunaromo I1B. no3uyuAma Ha 6b30ycoaHe.

®@ur.6 Paznuka 6v6 popmama na nomnewume nemna Ha paznuynu IB.

Ha ®ur. 6 ca mokazaHn CHUMKHM Ha pa3iu4HU (OPMH Ha TIE€THaTa B MO3WNMATA Ha OOJI'bYBAHE 32
pazmuunn [1B. ABTopHTe mpenmonaraT, 4e TOBa Ce IBIDKH Ha Pa3sXxoJuMOCTTa HA CHONA BBTPE B
chpueBrHaTa. AKO NA, € 4ucioBara ameprypa Ha BIAKHOTO BbB Bb3IyXa, TO B ChpLICBHHATA
BI'BIBT HA PA3XOAUMOCT 6, IIIe ce OmpeeNnH o 3akoHa Ha CHenmyc:

)

dur.7 CxejwamuueH yepmesic Ha ONMU4YHO 6J1AKHO C NJ10CKO U NOJIUpaHo nO() BBl Helo.
nysin6., =n NA, = n,sind, (1)
3an; ~1,46 u NAy ~0.14 3a 532 nm ce nony4ana, e sin 0,1~ 0.095 u 6., = 5.5 .
brerbT Ha TBJIHO BHTPEIIHO OTPAXKEHUE 32 TOMEH KBAPI-BB3yX ChOTBETHO € 0. ~ arcsin(1/n;) =

43[]. AKO BIAKHOTO € TOJNHPAHO IIOX BI'BJI i, TO JIPYATE MAAAIIHA HOPMATHO KBM YeIOTO, Ce
OTKJIOHSBAT OT OCTa HA BJIIAKHOTO IO BI'bI:

Ai = arcsin(n, sini) —i )
ITpu pazxommmocT B chprieBrHaTa OT O~ 5.5] © monupoBKa oA 450, TpuUnTe Ha PasXOIsIIusI

CHOTI 1€ TTOTIaIaT BBPXY BIVIOBO MOJIMPAHOTO YeIo B MHTepBana briau 39,501 u 50,501, 3a »rnu mo-
rojieMu OT 43[] Ile UMa IBJIHO BBTPEIIHO OTPAKEHHE U CBETIMHATA LIE M3JIM3a OT BIAKHOTO
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CTpaHUYHO IO BI'bJI OKOJIO 90[, a 3a OCTaHAJIUMTE 1€ U3JIM3a KOCO OT M3X0aa Ha BIIAKHOTO KaKTO
e mokazaHo Ha ®ur. 7. ToBa 00sCHsABa HATMYUETO HA JBC IICTHA Ha M3X0Jia Ha BJIAKHOTO.

Brapmanie i BTk Mikaprane na BIakHoTo

Parsinemme § i

IR

Hwremsener. |

Ihrmer, [OE

B AamEs me R RISTI PRI NP ]

®@ur. 8 Cnexmpu na ¢nyopecyenyust npu ekapeane u uskapseane na IIB 3a pazauunu pazcmosinust
mednicdy IIpB u I1B.

IIpoBenenu ca excrnepuMeHTu ¢ yetupd [IB nonmpaHu eNHOBpPEMEHHO NHOA BIBbI OT 45° cren
MOCTaBSHETO UM B MEJHMIIMHCKA uraa pasmep /8G, cmyxkema 3a oour appkaren. C Besko 1B ca
IIPOBEJICHH TIET EKCIIEPUMEHTa, KaTo ca CHETH AaHHU 32 (IyOpEeCHEHTHHUTE CIIEKTPH IPH BKapBaHe
u u3kapBase Ha [IB. CHetute cnexktpu ca B uHTepBan X oT () mm 10 5,715 mm TpH CTBIKA OT
0,127 mm.

“l\'JI'I‘HiIHI.' FEL TR TR T B TR H SRINVEANC W3 TN IIerio o B EAKHD
WA _ s 35484, Wittt
b ._:.:.:: [T —
el AR L

i
—
N

- R 5 il

I I.rfr‘“ = =bleapa

= = i

e — i 0D

Vlwsrmsmrrs. | #0E
Mamspms, aormmasa 1 for 4

[T —

|
i |
s
; ‘Ih ’ 3 .'-\
b SN

r..--..,....u_..-- S N S T Y S S ,{_r_ -;'.-.'-.-;‘.‘.*I.'-h-:l- )
a5 4 1] i [

MeRhEE e AT R eiamie b MR R0

@ur. 9 Monapna excmunkyus u cnekmuvp Ha uznvueane na P6JK, cnekmuvp na nomnewomo
JIbyenue U gyopecyeHmHu cnekmpu Ha npoba cmuvkieH epyn npu exapeane u uskapeane Ha I1B.

Ha ®wur. 8 ca mpencTaBeHu 4acT OT CIEKTPHUTE HA (IIYOPECIICHIINS B 3aBUCHMOCT OT Pa3CTOSHHETO
X MEXIy MO3HIMATa Ha OONBUBAHE W MO3WIMATA HA MpUeMaHe Ha (IIyOPECUCHTHHs CHUTHAT Ha
u3cieiBaHus 00pasel cThkieH Qepyn. CieKTpuTe ca CHETH IpU BKapBaHe U u3kapBane Ha [IB ot
0TBOpa Ha MpodaTa chC CTHIIKA Ha MpeMecTBane ot (), /27 mm MOCPeNCTBOM MHUKPOMETPHUYEH BUHT
Ha TO3WIMOHEpa C JIBE CTereHd Ha cBoboma. Ha ®wur. 9 ca moka3aHm MoiapHaTa eKCTUHKLIUS U
¢uryopecuentHus criektbp Ha P6XK pasrBopeH B ertaHoux [5,6] ¥ CHEKTHP Ha IOMIIEHIOTO JIA3€PHO
mpyenne. Ha ¢urypara ca mokasaHu M HSAKONKO (UIyOPECIICHTHH CIEKTHPA, CHETH TPH Pa3TUIHH
pa3cTosHUS X TIPH BKapBaHe M U3KapBaHe Ha eqHo [1B.

Ha ®wur. 10 ca mpencraBeHd JaHHU 3a M3MCHEHHETO HA IbJDKMHATA HA BBIHATA C MAaKCHMAJICH
HWHTCH3UTCT, KAKTO 1 U3MCHCHUETO Ha CHOTBETCTBAIMA U MHTCH3UTET C MPOMAHA HA X OT €IUH
excriepuMeHT ¢ equao [1B. Ha crimaTa ¢urypa ca moxa3aHu U TEOPETHIHUTE MM allpOKCHMAIINH.
Ha @ur. 11 ca mnpencraBeHd cpeiHUTE CTOMHOCTH HA TEOPETHUYHHUTE AalpOKCHMAlMu 3a
IIPOBENIEHUTE €KCIIEpUMEHTH ¢ Bcuuku uetupu I1B. IIpencraBeHute qaHHU 3a alpOKCUMAalLMUTE
ce ToJTydJaBat cjeq U3nois3Bane Ha popmyna (3) 3a U3MEeHeHNe Ha IhJDKWHATA Ha BBJIIHATA U (4) 32
HU3MCHCHHE HA ChOTBETHUS M HHTCH3UTET:
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A= 2+ (A, = Ao N1 — exp(—a) ) @)

3
[(x) = I,HMH. - ([.uam - [Mlll'h Xl - exp(_ax)) (4)
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®@ur. 10 3asucumocmu na OvadICUHAMA HA 8bIHAMA npu Makcumaien uHmenumem u
cvomeemcemeauyus UM UHmMeH3umem om pa3CmosHuemo x ¢ meopemudnume um anpoKcumayuu.

... Upeamn croiimoctn Cpen crofinecTn
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Famie b

Flaprmimmey |0}
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m— LD
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mmmn g d

Puureanne, © naa

®@ur. 11 Cpeodnu cmoiinocmu Ha anpokcumayuume 3a ecuuxu T1B.

Ha ®wur. 12 ca mpeactaBeHn MUHHMATHUTE (TP MAaKCUMAJICH WHTCH3UTET) U MaKCUMAITHHUTE
CTOMHOCTH Ha ABDKHHATA HA BBJIHATA, KAKTO M IO3MIUATA HA MAaKCHMAJIHHS HHTEH3UTET 3a
Bcnuku [1B. Ha durypara ca mokasanu u ycpenHEHHTE CTOWHOCTH 332 ChOTBETHUTE MAPaAMETPH.

3a MHHMMAalHa JBDKMHA HA BBIHATA Mgy, = J61,45 mm ¥ MakcMManHa JbIDKHHA HA
BBIIHATA Ay yaxe= I81,9 mm ce monyyaBa NpeHacTpoiika Ha JbIKMHATA HA BbIHATA AN= 20,5 nm
TP CPEITHO PA3CTOAHHE Xy, = 4,9 mm. YCPETHEHOTO Pa3CTOSHHUE, IPH KOETO CE IONydYaBa CpesicH
MaKCHMaJIeH HHTEH3UTET € IPH X, = 0,203 mm.
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TpenacTodit B ThLAIINATA Ha BEIHATA
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®@ur.12. [Ipenacmpoiixa Ha ObIHCUHAMA HA 8LIHAMA U NOJONCEHUE HA MAKCUMATHUS UHIMEH3UmMen
3a ecuuxu I1B.

4. 3akiaouyenne

Bb3 0cHOBa Ha MOIY4YEHUTE EKCIIEPUMEHTAIHH JaHHU aBTOPHUTE HPABST 3aKIIOUEHUE, Ye
BIBIBT Ha NOJMpaHe Ha 4enoro Ha IIB oka3Ba BBb3AEHCTBHE BBPXY XapaKTEPUCTUKUTE HA
eKCIIEPHMEHTATHATE JaHHW. Bapuanuu B brbjla Ha TMONMpPaHE JaBaT OTPaKeHHE BBPXY (opmara
Ha TETHOTO HA MOMIICHIOTO JbYCHME. 1€3M 3aKIIOYEeHHs ca TPEANIOCTaBKa 3a JONBIHUTETHH
ekcriepumenTH ¢ IIB, monmpanu moj pasnuyuHM BIVIM, 3a Ja ce HAOMIOJaBaT €BEHTYaIHHTE
Hactern edexru. llle Obmar mpoxbikeHn excnepuMentute ¢ [1B monupanu mox paznuynu
BIVIM, KAKTO U ONUTHU C HaHACSHE Ha ThHBK, METAJEH OTpaxkaTeleH cIoi BbpXy udenara Ha [IB ¢
el HAaco4yBaHE Ha IJIOTO MOMIENIO JIa3epHO JbYEHHE KbM aKTHBHATa cpena. TakuBa
eKCIIEPUMEHTH 01Xa MO3BOJIMIIM ONTUMHU3MPaHe Ha MOJIyYEeHNUTE PE3YNITaTH OT NPEHACTPOWBaEMHUS
(iyopecueHTeH U3TOYHUK. ABTOPHUTE TPEATIonarar, 4e n3dpaHaTa KOHQUrypauus 1 IoJy4YeHUuTe
pe3yJTaTd MOrarT Jia IMoCIy’ar 3a pa3padOTBaHETO Ha KOMIIAKTEH JIa3epeH M3TOUYHHK Ha OCHOBAaTa
Ha OpraHWYHM JIa3epHH Oarpuiia CbBMECTHM C ONITHYHY BBHIHOBOJAHH KOMIIOHEHTH.
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BAPUILIEHTPUYEH METO/ U YCTPOMCTBO 3A U3CJIEJIBAHE HA
CEAUMEHTALUSATA B TEYHU JUCIIEPCUUN

Kupuia Kosukos!, Ua. MuiikoBa-Tomoa?, Paaka Kosea',
Jdumo Xpucro3os’
1. IlaoBauBcku yHuBepcurer ,Ilancuii Xuiaengapeku®
2. YHuBepcHUTET IO XPAHUTEJHH TEXHOJIOTUH

Barycentric method and device for determining the sedimentary stability of
liquid dispersions

Abstract

In this work we describe a barycentric (center-of-mass) method and a device for
determination of the sedimentary stability of liquid dispersions. Based on this method the shift
of the center of mass of studied liquid dispersion is measured, in the conditions of constant
temperature and pressure, in a steady homogeneous gravitational or centrifugal field. The device
is characterized by easy feasibility, price affordability, regardless of colour and requirements for
optical translucence. Using obtained by us formula we calculate the sedimentary stability of liquid
dispersions.

1. BbBenenue

Bcesxa meuna oucnepcua (T]]) — cycneH3us W/WiM eMyscHs, C€ ChCTOU OT JHUCIEpCHA
¢aza u mucniepcHa cpena. [lpaBara u oOpaTHaTa CeIMMEHTAIINS BOAST J0 Pa3ClIosiBaHE Ha BCSKa
nbpBOHauaiHo xomoreHusupana T/I. Tosa pa3scnosiBaHe cTaBa 3a IO-Kparko Bpeme, koraro TJI
ce MOCTaBH B LIEHTPO(YTAIHO TI0JIe, B KOETO HEHTPO(PYTaIHOTO YCKOPEHHE JOCTHI'a MHOTO I10-

TOJIEMH CTOHHOCTH OT 3eMHOTO ycKoperne g = 9,8 m /s* . 3a TJI, KOMTO 3amma3Bar o-bJIr0 BpeMe
CBOETO XOMOTCHH3UPAHO CHCTOSHUE MPH MOCTOSIHHA TEMIIEPAaTypa U BBHIIIHO HAJISITAHE CE Ka3Ba,
4e UMaT TO-ToJIsIMa cedumenmayuonna cmaournocm S . OT BCHYKHA U3BECTHH METOJM 32 OIICHKA

Ha ceMMEHTAaIMOHHaTa ctabmwiHocT S Ha TJl Hal-TOCTBIICH M HAM-IIMPOKO PA3MPOCTPAHEH €
BU3YaJIHUST METO/I.

Hexka K e mpaBa OCCBOCMMCTPUYHA KIOBCTA — HWIMHAPWYHA WJIW HOpU3MaTH4HA,

HU3ObJIHEHA U3LAJI0 ¢ XoMoreHusupasa T/[, ¢ oc Ha cumerpus 7. B ciyuail, Hanpumep Ha
eMYJICHS], EKCTIEPUMEHTATHO HAaOII0IaBaHOTO pa3ciIosaBane, mMa Buaa Ha dur. 1. [IspBoHavyanHo,

B MOMeHTa Bpeme ¢ = (), KOraro u3cjieaBaHaTa eMYJICHs € OlIe B XOMOT€HH3HPAHO ChCTOSHUE,
HEHHUAT yenmvp na macume (LIM) e B Touka C, — reOMeTpHYCH LEHTHP Ha Mpa3HaTa KIOBETa
K . Cnen Bpeme ¢ >0 TO3M LIEHTBD Bede Ce IPeMeCTBa, HanpuMmep B Toukara C,, U BU3YyallHO Ce
HaOnronaBa pasciosiBaHe (neemyncu¢uxanus). C /, € 03HadeHa BUCOYMHATA Ha HEpa3pylleHA

eMyJicHs, ¢ /4, — Ha u3IuIaBbKa (Macio), ¢ /1, — Ha BOAHUA pa3TBOp, ¢ A, — Ha ceauMeHTa. Torasa,
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obmara BucounHa Ha Tl e H =h, +h +h, + k.
Axo L e nuuero Ha HaIpevYHOTO CEUCHHUE Ha paBara KioBeta K , To 00eMuTe Ha YeTHPUTE

CclI0s ca, ChOTBETHO, V, =Lh,, i=0,1,2,3. ToraBa o0eMHUTE J7I0BE HAa BCEKH OT TE3H YETUPH
cnost B K, cipsmo obema V =LH ma mamata T[l B K, MOkeM [1a M3pa3uM, CHOTBETHO, C

Lh, h |
—=—,1=0,1,2,3.
LH H
B ciyuas, Ge3pasMepHUTE BEIMYUHU —- Ca YETUPU YUCIEHH XAPAKTEPHCTHKH, KOMTO

U3pa3saBaT CTENEHTA Ha Pa3ClIOsABaHE HA EMYNICHATA B YCIOBHATA HA 3¢€MHO IPAaBUTAL[IOHHO I10JIE
win B neHTpodyraino none. O4eBHHO, OT JBE EMYJICHU, TPETHPAHH 32 BpeMe ! TPH eIHAKBH
YCIIOBUS — BHCOYMHA H , TEMIeparypa, BBHIIHO HAJsTaHe U TPaBUTAIM, T0-CTa0WUIIHA € Ta3y,

h
KOSTO MMa MO-ToJIsiMa CTOWHOCT Ha EO — YHCJIOBa XapaKTepUCTHKA Ha Hepa3pylIeHATa eMYJICHS.

i

[Tpu cpaBHEHHETO ce OTYMTAT U JAPYTUTEe Oe3pa3sMEpHU BEIUYNHHU: TE i=1,2,3 [1].
17

®ur. 1. Bepmukanno ocego cevenue Ha pascioena emyicus 8 npasa (YununopuuHa unu
npusmamuuna) kiogema K

BusyamHusaT MeTon 3a OIGHKAa Ha CeJUMEHTAIloHHaTa cTabmiHocT Ha TJ[ e mecHo
peasinzyeM, HO H3MEpBaHUATA MOTaT Ja C€ U3BBPIIBAT IIPU MPO3PAYHOCT HA CTEHUTE Ha KIOBETATa,
KakTo M Ha u3ciensanara TJI. OcBeH TOBa TO3M METOJ| C€ Ipuiara camo, Koraro Moxke jaa ce
HaOTFOIaBa sSICHA pa3fiesiHa rpaHulla Mexay oTaenuute cioese B T/I. Takaea rpanuiia, odaue, He
BHUHAru €€ yCTaHOBsABA, KOCTO BOJAMW NO HUCKA TOYHOCT HAa BU3YAJIHUSA MCTOA B PA3JIMYHUTC MY
MoAn(UKALIUH.

OT MHCTPYMEHTAIHUTE METOM 32 M3CJIe/IBAaHE Ha CEMMEHTAIMOHHA cTabmiHocT Ha TJ]
Hal-IIUPOKO MPUIIOKEHHE UMAT a0COPOLMOHHNTE ONTHUYHH METOH [2], KOUTO ce OTIHYaBaT ¢
BUCOKA YYBCTBUTCIIHOCT U C TOJICMHU Bb3MOKHOCTH 3a aBTOMAaTUYHO PETUCTPUPAHE. Ho ontuunute
METOJIM CBII0 M3UCKBAT Mpo3padHocT Ha T/I. 3aToBa yecTo MBTU Ce M3BBPIIBA pa3pexkaaHe Ha
mpobata 3a u3cieBaHe — Ype3 yBeJIHMUaBaHe Ha OTHOCHUTEIIHUS 71 Ha JUCIIepcHaTa cpea (Haii-
yecto Boaa). Ho ToBa pa3peknane m3MeHs cBoiicTBata Ha uscnensanara TJ]! Ille nobaBum ore,
4e ONTUYHHUTE METOAM UMaT BHCOKA 1IeHa Ha araparypHaTa eKMIIHPOBKA.

Ilpu ch3mazeHUTe OT HAC OapUICHTPUYCH (IIEHTPOMACOB) METOI M YCTPOWCTBO, HSIMa
M3MCKBaHU 32 MPO3PauyHOCT HA KIOBETaTa M Ha n3cieaBanara T/, He ce mpomycka JIbUeHHe C Lel
H3MEpBaHe, a Ch3/JaICHOTO YCTPOICTBO ce XapaKTepu3upa ¢ JOCTHIIHOCT U MPOCTOTA.

1. BapuueHTpHYeH MeTO] 3a ONpeiesIsiHe HA CeTMMEHTAIIMOHHATA CTA0MIHOCT
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OcHoBHaTa BeJTMUHHA, KOSITO C€ U3MEPBa M0 MPEIOKEHNS OT HaC HOB METO/I 3a OTIpeeIisiHe
Ha celUMeHTallMoHHaTa cTabunnoct Ha TJI, e npemectBanero C,C, = x, Ha IIM Ha u3cienBanara
npoba ot TJI ¢ TeyeHue Ha BpeMeTo ¢ . BenuuuHara x, ce ompezess IpH OCTOSHHU YCIOBHS:
TeMIeparypa, BBHHIIHO HaATaHe, WHTCH3UTET g Ha TPABUTALMOHHOTO IIOJIE WJIM KOTaTo ce

W3I0/3Ba IEHTPOQyraaHo noue ¢ g, > g .
[Ipu npaBa u/wnm obparHa cepuMmeHTanusi npemecrBanero Ha [IM nHa TJ] B mbinara

OCEBOCHMETPHYHA KIoBeTa K CTaBa [0 HeWHaTa OC Ha CHMETPHS 77 HaI0Iy — KbM IBHOTO HA K
. Tosa Gerre ycranoBeno ot Hac B [3]. Taka, ciex onpeneneH nHrepsan Bpeme ¢ > 0 obuusit [IM

Ha IbiiHaTa KioBeTa K e B Touka C,, KOATO JIEXKU Ha OCTa 77 , U UMa XOPU30HTAIHO HUBO BUHATU
nox roukara C, — B pojiHara nonosuHa Ha K (Pur. 1).

IMpemectBanero x, =C,C, Ha IIM Ha wusciaeapanara TJ[ B K xapakrepusupa
CCANMMCHTAIMOHHOTO IMTOBCACHUEC HAa BCUYKH YaCTUIIU. Bennuunnara X, € OCHOBHMAT IapaMeThbp,

ype3 KOMTO 11e HoJIyduM (GopMynata 3a oIpeeisHe Ha ceoumenmayuonnama cmabuinocm S, ,
3a gageHo ¢ > 0, cupsmo HaganoTo ¢ =0, korato T[] B K e Omia B XOMOT€HHU3NPAHO CHCTOSHUE.

m
Heka n=—2L ¢ (azosara yact na T/I, kbeTo m, e Macara Ha gucnepcHara pasa, a m

m
e macara Ha uscnensanara TJI. Torasa, npu equH ¥ cbil BHA Tl ToJeMuHAaTa Ha X, 3aBHCH OT

xosmuectBoTO (asa B T/I, kato x, HapacTBa ¢ yBesnnuyaBaHe Ha (a3oBara yacT n . CleoBaTeNHo,
cpenHara ckopoctT Ha npemectBane Ha [{M Ha TJ] TpsiOBa na ce uzumcisBa 3a eauHuna (azosa
YacT, T.€. 1a C€ OIpeJielis OT PaBEeHCTBATA:

— v m X
Vf = — = —

(1) noomt

INo-manka v, o3HauaBa 110-ci1abo pasciosBaHe Ha T/l U B cilydall, HallpuMep Ha eMyJIcus,
03Ha4aBa IT0-MaJKO pa3pyliaBaHe (II0-MaJKa JeeMYICH(PUKAINA), WIH TTO-TOISIMa CTa0MITHOCT Ha

1
Ta3u EMYJICHUA. CJ'IC,HOBaTeJ'IHO, CCAUMCHTAallMOHHAaTa CTaOUITHOCT S, € MponopuroHaaiHa HA — U

MOXKE J1a C€ IPEACTaBU BbB BUJaA: v

1 m, t
S =k—=k—L—,
(2) Vt m .X't
KBJCTO k ¢ KOC(UIIMEHT Ha MPOMOPIIHOHAIHOCT, KOUTO 3aBUCH OT CIUHUIIUTE HA BEIUMYMHUTE

B (2). Axo mpuemeM k =1, To B MOMEHTa BpeMe ! 3a CEAUMEHTAllMOHHATa CTaOMIHOCT S, ce
noxydana opMyrara:

(3) m X, '

B cryuas, korato He € U3BECTHA Macara 71, MOXeM Jia nojizBame popmyara:
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@ o
Ot (2) 1 (4) e sicHO, ue pasmepHocTTa HA S, € [5/m] (CeKyHm pasnencHn Ha METB).

HauunsT 3a onpenensHe npemectaneto x, = C,C, Ha IEHTbpa HA MACUTE HA U3CJIE/[BaHA
TJI, KOsITO U3MTBJIBA OCEBOCHUMETPHUYHA KioBeTa K , cxeMaTHuHO € u3o0pasex Ha dur. 2. B ciyuas
npuemame, 4e K e KioBeTa ¢ (opma Ha mpaB KpbroB MWIMHIBD. B HavadaHUS MOMEHT Bpeme
t =0 T/ c maca m , KOATO U3IIbJIBA KIOBETATA, € B XOMOI'€HU3UPAHO ChCTOsIHUE. ToraBa HEUHUSAT

IIM, kakto orbeisf3axMme MO-Tope, ChBNajga ¢ TeoMeTpudHus LeHTbp C, Ha KyxuHara Ha K
, KOSITO € OKaueHa BbB BHHIIHA TOuka () OT cTeHara Ha K , TOYHO HaJ T€OMETPUYHHS LEHTHP

C, Ha KloBeTara, B yCJIOBUsATa Ha IPaBUTAIlMOHHO (3eMHO) moje, kato QA = OB . Cnen ToBa,

3a uHTepBan Bpeme ¢ >0, usnbiaHeHara ¢ T/l kioBeTa ce MOCTaBs U3IPABEHA B XOMOIE€HHO
TPaBUTALOHHO I10JIe (MJIM c€ MOCTaBs B LIEHTPO(YTAIHO I10JI€), TPHU MOCTOsIHHA TEMIIeparypa 1
BBHIINHO Hajsrane. [Ipu HacTenunoto pascinossane I[IM na T]I, 3a ToBa BpeMme ¢, ce IpeMecTBa Ha

pascrosnue x, = C,C, — 1o ocepara munus 77 Ha K (®ur. 1). C uen usmMeppaHe Ha X, , KIOBETaTa
K ce ocraBs na 3aeMe CBOOOJHO PAaBHOBECHO IONOKEHHE B MPOCTPAHCTBOTO — HAKJIOHEHO

T
CIpsIMO BepTUKanHaTa oc £ mox BIren —+ @, (dur. 2).

®@ur. 2. Ocesu ceuenus Ha nvanama yurunopuuna krogema K (¢ nywkmup - K npu t =0)

Axo O, e obomuar IIM Ha kioBerara K U Ha cenuMeHTupanara TJl cien Bpeme f, TO
o3HayaBamMe y, =0,C, u z, =0,C,. Torasa mpemectBanero x, =y, +z,. KioBerara K ¢ ¢
BbHIIEH paguyc r = (QC,. Toukara O e u3bpaHa Ja e cpela Ha BbHIIHATa oOpasyBarenHa AB

Ha nuAMHApuyHaTa kiosera K, re. h=(0A= 0B . Or npaBosrsanus Tpubrenuuk QC,0, Ha

®ur. 2 crienBa, ue i tga, , KbIETO «, € BrbabT Mexay npasara QC, L n umnpasara QO, || g .
r

To3u Brba MPaKTHYECKH CE ONpeeNs Upe3 3aBbpPTaHeTo Ha Toukata 4 1o Toukara A4, . Torasa B
MOMEHTA #, chriiacHo Dur. 2, umame:

Y, =riga,.
(5)
Oomara maca M Ha K c TA BHese M =m, +m, KbIETO m, € Macara Ha IIpa3HaTa
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kioBeta K , a m — Mmacara Ha TJI, kosro usnmbiasa K . OOmiara cuia Terio Mg ce pasziara Ha

Cujia TCr1o myg , € paMmo dl =), 08¢ U cuia Terio mg , C paMo d2 =z, cosax. Haknonenoro
PAaBHOBECHO CHCTOSIHUEC Ha OKauC€HaTa K e Bb3MOXHO Ipyu paB€HCTBO HA MOMCHTHUTE HA CUJIUTE:

my gy, cosa = mgz, cosa . OTTyK:

myy, =mz,
(6)

KBJETO z, = X, — y, . CorimacHo dopmymu (5) u (6) e B crita paBeHCTBOTO m, riga, = m(X, —riga, )
. CnenosareiHo,

M
X, =—riga,,

(7 "
KkbleT0 M =m, +m e obuiara Maca Ha nbiaHaTa ¢ TJ] kroBeta K .

3a mpeMecTBaHETO X, OT opMy:a (7) MoxKe Aa OIpeaeauM MaKCUMaIHUTE aOCONIOTHA U
OTHOCHTEIIHA HETOUHOCTH [4, 5].

2. BapuueHTPHYHO YCTPOICTBO 32 ONpeAe/siHe HA CeIMMEHTAMOHHATA CTA0UJIHOCT

Ha ®ur. 3 e naneHo ob6eMHO M300pa’keHHME Ha HANpPaBEHOTO OT HAC OAPHUIICHTPUYHO
(meHTpOMacoBo) ycTpoiicTBo. ToBa yCTPOHCTBO € ¢ JIBa OCHOBHH €JIEMEHTA: BEPTHKAJICH €KpaH
E cBeprukanes ctend F ,kato £ u F ca Ha o011 Xopu30HTaneH pyHraMeHT R . O3HadeHusTa,
CBBP3aHU C IMIUHApUYHATa KioBeTa K ca kakTo Ha dur. 2.

B Touka (), koATO € cpema Ha oOpasyBaTenHaTa Ha IWIMHAPUYHATA KooBeTa K €
3aKperneHa ThHKA MeTanHa oc / , MepHeHIUKyIIpHa Ha Ta3u oOpa3yBaresnHa. Upe3 MeTanmHaTa

oc I xroBerara K ce 1mocraps Ha JbroBU omopu Y 3a u3MepBaHe Ha Jbrara A4, . M tosa ce
mpaBu cieq Tpetupane Ha T/l B K , B ycloBuATa HA 3eMHA TPABUTALUSA C HHTEH3UTET g WK Ha

LEHTPO(yTaHoO [0JIe C UHTEH3UTET g, > g .

VYerpoiictBoto Ha Pur. 3 e mo-HaTaThHIIHO pa3BUTHE Ha HAIIUTE MU 3a M3IOJI3BaHE
Ha npeMecTBaHeTo Ha LM 3a onpenensHe Ha ceMMEHTALMOHHATA CTAOMITHOCT U M3BBPIIBAaHE
Ha CeIMMEHTAIMOHEH aHaiu3 Ha cycneH3uu [6, 7, 8]. Te3u HauanHM UEHTPOMACOBU HJEU Ca
3JI0KEHU B MIATEHTOBAaHU OT HAC IIEHTPOMACOBH ycTporcTBa u meton [9, 10].

e

k.
s e
[ e

®@ur. 3. Obemno uzodbpadicenue Ha ben08 CeOUMEHMOMEN D

3. ExcnepumeHT
[Ipurorsena Oelie eMyJICHS OT MAaclio — OJIMO, EMYJIraTtop — 00e3MaclieHO CYyX0 MIISKO M
Bona. MacnieHara (ha3oBa gact ot Ta3u emyiicus oermre 40 TertoBHM ponieHTH (%). C Ta3u eMyscus
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B XOMOT'€HH3UPAaHO ChCTOSHHE HAIBJIHUXME [IBE €JHAKBU LMIMHAPUYHM enpyBeTku K, u K,,
KOUTO 3aTBOPHXME C ITOJIXOASIIN Tany. BB BesiKa enpyBeTka (¢ BhHILIEH paguyc » =06,2mm u
BucounHa H =100mm ) mmamre 0,62 g emynrarop u Boja.

B naganHoTO Bpeme ¢ = 0, enpyBeTka K, IOCTaBUXME Ha yCTPOUCTBOTO, KAKTO € TOKAa3aHO
Ha Our. 3 ¥ Ha MWIMMETPOBATa CKajla BbPXY BEPTHKANHU €KkpaH E orOenszaxme MSACTOTO

Ha Touka A . Cnen ToBa emnpyBeTkaTa K, OCTaBUXME Ja CTOM BbB BEPTHUKAJIHO MOJIOXKEHHUE 3a
BpeMe ¢ =1205 ¥ 1mociie OTHOBO 51 IIOCTaBUXME Ha YCTPOMCTBOTO 32 HAMHPAHE MOJIOXKECHUETO
Ha TOYKa A, . AHAJIOTHYHO ONpeNeIMXMe MJACTOTO Ha Touka A 3a empysetrka K,, mpu t=0.
Cren ToBa enpyBeTka K, mocTaBHXMe 3a CbIIOTO BpeMme ¢ =120s B neHTpo(yra 3a TpeTHpaHe ¢
eHTpoyTamHo yckopenne g, = 64 g karto g =9,8m /s> 1 OKauMXMe MOBTOPHO Ha YCTPOHCTBOTO
3a HAMUpaHE Ha Touka A, BbpPXy CKaJara.

[Tonmy4yeHuTe OT HaC eKCIIEPUMEHTATIHH JaHHU ca moMecTeHy B Tabmmna 1.

Tabmuna 1. Excnepumenmannu pezynmamu c enpyeemxume K, u K,

Ne M
m. m t r h AA
K f ! A4, M S = ot AS,
iga, = =—riga, m X, S
g g g s | mm | mm | mm rad P %
1 2,60 | 23,34 | 60,48 | 120 | 6,2 | 52 4,0 0,077 1,24 10,6 26,16
2 258 23,15 6029 | 120 | 62 | 51 | 100 | 0,19 3,16 42 3,37

4.3ak04enne

CenumeHTanMoHHara crabumHocT Ha TJ[ — TpoayKTH Ha — XpaHMTENHaTa,
MleKonpepaboTBarenHaTa, (apMaleBTHYHATa, KO3METHYHATa, XHMHYecKata H JpYyrH
MIPOMMIIUIEHOCTH, € CBbP3aHa ¢ KaueCTBOTO M IMa3apHHUA BHJ Ha Te3d NpoAykTu. Ilpu mmupoko
W3MOJI3BaHUTE METOM — BU3YaJIHM M ONTHYHH, CEJUMEHTAI[IOHHATA CTaOMIIHOCT C€ OIpeaes
IpHu ycioBue kroBetute U 1] 1a ca npo3paunu. ToBa onpenesns orpaHUdeHOTO UM IIPUIIOKEHUE.

OnucaHuTte OT Hac OapuULEHTpUYEH (LIEHTPOMAcCOB) METOJ M YCTPOWCTBO Ca C BHCOKa
CTeNeH Ha HEMHBA3MBHOCT — HE C€ BKApBAaT M3MEPUTENIHU eleMeHTH B TJ — mumeTH, yJaIikw,
enekTpoau U Ap. OCBEH TOBa HsAMa M3MCKBaHE 3a IPO3pavyHOCT Ha u3ciensanute TJ[, He ce
U3BBPIIBA pazpexaane Ha T/I, He ce nmpomycka rpueHue npe3 T/ OnpenensHeTo mpeMecTBaHETO

x, Ha IM Ha T/ B K m okauBaHeTo Ha K c IleJ U3MEPBAaHE HAa X, CE€ PEaIM3HUPaT AOCTBHIIHO
U €BTUHO — 4pe3 CIELUUaTHO Ch3AaJeHO MPOCTO LEHTPOMAcoBO ycTpoiicTBo. IlomyueHara ot

Hac (opMyna 3a onpejessHe Ha CeIUMMEHTAllMOHHAaTa CTAaOMIIHOCT S, c€ OCBLIECTBABA C JIECHU
MaTeMaTH4HU ONIEpaLlUY 3a IOJIydaBaHe Ha YUCJIEeHaTa CTOMHOCT Ha S, .
BaarogapHocTu

Pesynrarure OoT HACTOSIIMTE M3CICABAHHS Ce MyOIMKYBaT ¢ (pMHAHCOBATA MOAKpENa Ha
®onp ,,Hayunn m3cnensanms™ kbM MOMH 1o norosop Ne TO 1/2.
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Abstract

This work examines the influence of a bi-convex short throw lens on the evolution of optical
pulses in nonlinear dispersion medium. We investigated different regime of propagation by
changing the value of the coefficients characterizing the dispersion and nonlinearity of the
medium. We have made a numerical modulation of these processes. The optimal regime for a
nonlinear focusing of a laser pulse, depending on the sign of dispersion and focal distance of
convex lens, is found.

1. Introduction

With development of communication systems particularly important became the study of the
evolution of optical pulses in different media. The linear regime of propagation without initial
phase modulation is well known [1]. The behavior of optical pulses without initial phase
modulation in nonlinear dispersive media has been studied analytically [1-3]. The initial
spatially phase modulation and the width of the pulse have a significant influence on the
simultaneous action of the dispersion and diffraction. There is different linear and nonlinear
mechanisms for spatio — temporal modulation of the pulse. We examined different modes of
propagation by changing of the focal length of the lens.

2. Basic equation

The scalar paraxial (3D+1) amplitude equation describing the propagation of an optical pulse
in a nonlinear dispersive medium has the form:

o4 1 0’ A

2
iZE = A A-BEL YAl 4,
oz 2 ot’ 4
1
Where A(x,,z,1) is the scalar amplitude function, characterizing the pulse envelope, k- is the
wave number. = Zaiy is a dimensionless parameter giving the ration between the
Zdi.\'p

dispersion and the diffraction length of the pulse, z, = t02 / k" is the dispersion length,

Zag = korf - the diffraction length. The nonlinearity of the medium is of Kerr type. It is
. . 2.2 2 0’ o° .
determined by the expressiony = k7] n2|A0| . A =—_4+ % s the Laplace operator.
oA dx?
Equation (1) is more complex than commonly used nonlinear Schrodinger equation [4, 5].
However, it accounts effects of diffraction, higher orders of the nonlinear dispersion and
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nonlinearity of the medium. Therefore, we assume that the equation (1) describes more detail
and correctly the evolution of three dimensional optical pulses.

3. Lens as a phase corrector

The influence of the double convex lens on the phase of the optical pulse is examined in [6].
The lens has a behavior of a quadratic phase corrector when laser beam passes through it. The
additional phase, which it obtains, is:

D(x,y) = (%j[af —(F+ yz)]’
2

where ) is the carrier wavelength, and a and f are respectively the radius of the aperture of the
lens and the focal distance.

4. Numerical modeling of the evolution of optical pulses

We investigated the following regimes of propagation of optical pulses with carrier wavelength
Ao = 800nm and z 4 = 7.85:

1) Nonlinear regime of propagation of initial unmodulated pulse

2) Nonlinear regime of propagation of initial modulated pulse

4.1 Nonlinear regime of propagation of initial unmodulated pulse

We investigated the evolution of an optical pulse without initial phase modulation in dispersion
medium with Kerr type nonlinearity. We assumed that coefficient of nonlinearity is slightly
higher than the critical for self — focusing y =1.8. We examined the behavior of a pulse in
media  without  dispersion #=0.0005, with normal (f=0.5)and anomalous

dispersion (£ =—0.5) . The results are shown in Figure 1, Figure 2 and Figure 3.

=0 T o= Faaw L T = Faay = 3zas/2

Figure 1: Propagation of initial unmodulated optical pulse in a medium where the ratio
between the dispersive and diffraction length is negligible. A typical example of f<<I is the
evolution of nano and picoseconds optical pulse in air. Coefficient of nonlinearity is y =1.8

Figure 1 shows the initial self — focusing and the formation of a broad pedestal. The evolution
of optical pulse in absence of dispersion is similar to the evolution of an optical beam.

E:EE

i - J ; . —
- i %:ﬁ% ,_.«—_ =

Z=0 = Faid E = Ey &= a2

Figure 2: Propagation of initial unmodulated optical pulse in a medium with normal
dispersion £ = 0.5 and nonlinearity coefficient y =1.8.
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During the evolution of the initial unmodulated pulse in a medium with normal dispersion it is
observed a suppression of the nonlinearity and an increasing of the threshold for self —
focusing. This effect is similar to the nonlinear regime of propagation for an optical pulse in a
positive region of dispersion of the optical fiber.

Z=3zan/2

I"".ZH

=0 = Zam

Figure 3: Propagation of an unmodulated optical pulse in a medium with anomalous
dispersion B = - 0.5 and nonlinearity coefficient y=1.8.

Figure 3 shows the propagation of a pulse in a medium with anomalous dispersion. The spot of
the pulse is self - compressed and it is observed an amplification, self - focusing and significant
increasing of the amplitude.

4.2 Nonlinear regime of propagation of initial modulated pulse

The initial phase modulation of the pulse is achieved, when it passes through the short throw
double convex lens. It is determined by the formula (2). We have assumed that the focus of the
lens is f =7.85¢m . We have investigated the evolution of an initial modulated pulse in a

medium with normal (5 = (.5) dispersion, anomalous dispersion (43 = —0.5) and a coefficient

of nonlinearity y = 1.8 . The numerical results are shown in Figure 4 and Figure 5.

i -
1 )
1 i il
7 i %
z=1 = Zaitt 2 Z = Zaift z = 3zan /2

Figure 4: Propagation of initial modulated pulse in a medium with normal dispersion f=0.5
and y=18.
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T =0 T = Zanil T = Far £ = a2

Figure 5: Propagation of initial modulated pulse in a medium with anomalous dispersion
p=-0.5andy=1..

The phase modulation obtained from the lens significantly influences the behavior of the
pulses. In the case of propagation of the modulated pulse in a medium with normal dispersion

(Fig. 4) initially (z = Zdiﬁ‘) it is observed a focusing of pulse, after which the pulse is

expanded and the amplitude is reduced. In a case of propagation of the modulated pulse in a
medium with anomalous dispersion it is observed very strong self — focusing which leads to a
compression of the pulse and a significant increasing of the amplitude in comparison with the
results obtained without a lens (Fig. 4).

5. Conclusion

The initial phase modulation caused by the short throw double convex lens also affects the
propagation of optical pulses in an isotropic nonlinear dispersive medium. During the evolution
of a pulse in a medium with a positive linear dispersion, we initially observe a self — focusing.
After the focus of the lens, the paraxiality of the diffraction is preserved and the pulse
diffracted in several diffraction lengths without wavefront distortion. The propagation in a
medium with negative dispersion the initial phase modulation increases the compression of the
pulse. Numerical modeling of the optical pulses in a nonlinear regime of propagation with
initial phase modulation caused by different optical elements has important application in the
modern optical engineering.
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Be3HOBO 0apUIIEHTPUYHO YCTPOICTBO 32 ONpe/esisiHe Ha
CeIUMEHTAIMOHHATA CTAOMJIHOCT HA TEYHH TUCTIEPCHH

Jdumo Xpucro3on', Kupua Konuxos?, Pagka Kosea?
1. YHuBepcuTeT 0 XPAHUTEJHHU TEXHOJIOTHHU
2. TlnoBauBcku yHuBepcurert ,,Ilancuii Xunengapeku“

Barycentric device for determining the sedimentation stability of liquid
dispersions

Abstract

In this work we describe a barycentric (center-of-mass) device for measuring the shift of the
center of mass of studied liquid dispersion, using an electronic scale, in the conditions of constant
temperature and pressure, in a steady homogeneous gravitational or centrifugal field. The device
is characterized by easy feasibility, price affordability, regardless of colour and requirements for
optical translucence. Using obtained by us formula we determine the sedimentary stability of
liquid dispersions.

1. BnBenenne
3a meyna Oucnepcus (T]l), KOATO 3ama3Ba IMO-TBITO BPEME CBOCTO XOMOTCHHU3HUPAHO
CBhCTOSIHUE, MPU MOCTOSIHHA TemIlepaTypa M BBHUIHO HajsiraHe, ce Ka3Ba, Y€ MMa MO-rojsiMa

ceoumenmayuonna cmaobuanocm S . 3a eMyJICUUTE C€ HM3IMO0J3Ba M HA3BaHUETO EMYJIICHOHHA
crabumaoct [1].

PazcnoaBanero nHa TJ| ¢ TeueHue Ha BpeMeTO f, B 3€MHO TIPaBUTALMOHHO TIOJIE,
MpeAN3BUKBA CHMHEHHS B MOTPEOMTENS] OTHOCHO JOOPOTO KaueCcTBO Ha MPOM3BEXKIAHUSA
MPOLYKT M Jake OYaKBaHA BPETHOCT NMPH KOHCYyMAIWATa My. 3aTOBa KOJMYECTBEHATa OICHKA
Ha CEIMMEHTAIlMOHHOTO PAa3CiOsBaHE M ONpEAesHEe Ha CEIMMEHTAlMOHHATa CTaOWIHOCT Ha
cw3naBanute T]I mpuaoOuBaT BaXHO 3HAYEHHUE B TEXHOJIIOTUYHATA TTPAKTHKA [2].

OT BCHYKH M3BECTHH METO/IY 32 OIICHKA HAa CeAMMEHTAIlMOHHATa CTa0MIHOCT Ha TJI Haii-
JIOCTBIICH U HAW-IIHPOKO Pa3lpOCTpaHeH € BU3yadHHAT Metof. [1o To3m MeTon pas3ciosBaHETo
(mecrabmmHoctra Ha TJI), TomydeHO B YCJIOBHATa Ha TPAaBUTAMOHHO (3€MHO) WM B
LHEHTPO(YyTraHO 10Jie, Ce N3BBPILBA Ype3 U3MEPBAHE BUCOUYMHUTE HA PA3CIIOCHUTE YacTH.

Ha ®wur. 1 e m300pa3eHO BEpTHKATHO OCEBO CEUEHHE Ha IWIMHApPHYHA KioBeta K ,
m3meaHeHa ¢ TJ. Kakrto ce mocousa B [3] BBB Beska Tl MMa TEXKH W JIEKH 9acTHUIU. TEKKUTE
YaCTHUIT ca ¢ 00eMHa MacoBa ILTBTHOCT, KOSTO € TIO-TOJIsIMa OT Ta3W Ha TUCIIEpCHATa Cpea — Hal-
YEeCTO BOJICH pa3TBop. B ycrmoBusATa Ha rpaBUTAIMOHHO (36MHO) ITOJIE, T€3W YaCTHIIN CETUMEHTHPAT

10 TIOCOKA Ha BEKTOpa g Ha 3eMHOTO YCKOpeHHeE (HaI0iy) — MPOTHYa MIPaBa CEAMMEHTAIHSA, KaTo
ce oOpa3yBa ceauMeHT. O4eBUIHO, B ChIIaTa MOCOKA C€ IPEeMeCTBa U IeHTHPHT Ha Macute (L[M)
HaT/B K .

JlexuTe yacTUIM — € TUTBTHOCT, TO-MaJIka OT Ta3u Ha IUCIIEpCHATa Cpenia, Ce IPEeMeCTBaT
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o0OpaTHO Ha g — mpoTH4ya oOpaTHa CETUMEHTAIH, KaTo ce o0pasyBa M3MIaBbK. OcBoOOMIEHHITE
MecTa IpH U3IDIaBaHe ce 3aeMar OT JuciepcHaTa cpena Ha TJI, KosTo e ¢ mo-rosimMa ITbTHOCT OT

nekute yacTunu. CienoBarenHo u B To3u cirydait IM va T/ B K ce mpemectBa cpuio mo g . Taka
UMaMe €IHONOCOYHO NpeMecTBaHe Ha [IM npenu3BUKaHO OT BaTa BUA YaCTHIIH.

Hexka B nayannus moment ¢ =0 T/, koaro usnbiBa K , € B XOMOT€HU3UPAHO ChCTOSTHUE.

Torasa LM na TJ] e B reomerpuunus ueHtsp C, Ha K .

H_[e pasmiegamMe ciiydasd Ha CyCIICH3HUU. C TeueHue Ha BpEMETO [ > 0 , B TOpHaTa 4aCcT Ha
ni3cjcaBaHara TI[ CC IOJIy4aBa IMPOCBCTIICHA YaCT, 4 HAAO0JYy — MbTHA, C OU€pTaBallla C€ pasaciiHa
TpaHulla MEXKIY ABETC YaCTHU.

Hexka ho =0 ¢ HayaJHaTa BUCOYHMHA Ha IMMPOCBCTIICHATA YaCT IIpU t=0 ,a ht — BHUCOYHMHATa
Ha MPOCBETIICHATa 4acCT (Me)KZ[y Haﬁ-l"OpHOTO HHWBO Ha TZ[ A0 pasaciHara rpaHuia, oTOens3aHa

¢ nynkrtup Ha ®ur. 1), B MomenTa Bpeme ¢ > 0. B To3u cioyuait [IM ce npemecTBa no ocra Ha

cumerpust 77 Ha K B Touka C,, nox Cj.
N

|
K |
|k

e et

C H

1
|
1
|
|
i
|
|
|
|
|

1 i

@ur. 1. Bepmuxanno oceso cewenue Ha yurunopuuna kroeema K

Crenenta Ha pasciosBane Ha TJ| 1Mo BHU3yaldHHSI METOJ CE OLCHsBAa Mo 6e3pa3MepHOTO

—h
OTHOIICHHE [TO:E[ Or MOCJICAHOTO PAaBCHCTBO € SCHO, Y€ pa3CiiossBaHEC HMMa, KOraro ¢

Bb3HUKHAJIA pa3jinKara ht _hO = ht . Ot JABC CYCIICH3UU, IIPpHU CAHU U ChIIH YyCJIOBHUS, TO-TOJIAMA

h
CeIMMEHTAIlMOHHA CTa0MITHOCT MIMa Ta3W CYCIICH3MUs, 32 KOATO YHCIIOTO E’ (pascnosiBaneTo) €

TI0-MaJIKO.

BusyanHusT METOR € JECHO peann3yeM W MHOTO JOCTBIICH, HO M3MEPBAHUATA MOTaT aa
ce M3BBPIIAT caMO MU Ipo3padHocT Ha m3cieasaHute TJ[. OcBeH TOBa TO3M METOR MOXE Aa
ce mpuiara camo, KOoraro Mo)ke Ja ce HaOromaBa sICHA pasfeliHa TpaHHIa MeXmy OucTpara u
MbTHaTa gacT B T/l. TakaBa rpaHmma, obade, HE BHHATH CE€ yCTAHOBSABA, KOCTO BOAM 1O HUCKA
TOYHOCT ¥ OTPAaHWYICHA ITPUIOKHIMOCT Ha BU3YaTHHUS METO.

OT MHCTPYMEHTAJIHUTE METOM 3a M3CICIBaHE Ha CEIMMEHTAMOHHA cTabmiHocT Ha TJ]
Hal-IIUPOKO IPHIIOKEHNE UMAT a0COPOIIMOHHHUTE ONTHYHH METOIN —UpPe3 N3MEPBaHE HHTEH3UTETa
Ha npeMuHanara ceTirHa npe3 T/] [1]. Te3u MmeTonn ce OTIMYaBaT ¢ BUCOKA YyBCTBUTEIHOCT H

307



C T'OJICMU Bb3MOXHOCTHU 34 aBTOMATUYHO PETUCTPUPAHE. Ho ontrunnte METOIHU CHIIO U3HUCKBAT
Ja UMa Opo3pavHOCT, T.C. MPOIMYCKAaHE Ha MU3MOJI3BAHOTO ONTUYHO JBUCHHUC MPE3 U3CIICABaHATa

npoba ot T/I. Pesynrarure 3aBUCAT Ol U OT [[BeTa (AbDKMHATA A ) HA TOBA JTbUYECHHE U OT LIBETa
Ha T/I. OcBeH TOBa ONITHYHUTE METOIM MMaT BUCOKA I[€HA Ha arapaTypHaTa eKUITHPOBKa.

[Ipu cb3mageHuss or Hac OapuiieHTpuueH (IIEHTPOMACOB) METOMA, HAMAa W3WCKBAHUS 3a
MIPO3PAaYHOCT Ha KIOBETaTa M Ha u3cienBanara TJl, He ce mpoIrycka IbYeHHUE ¢ IeNT H3MEpBaHe.

2. bBapuueHTpuyeH (LIEHTPOMACcOB) MeTO[ 3a OMNpededsiHe Ha ceIUMEHTALMOHHATA
CTa0MIHOCT

ITpemectBanero x, =C,C, Ha IIM Ha T/] B K xapakrepusupa CeJUMEHTAL[IOHHOTO
MOBEJICHUE HAa BCHYKH YACTUIM B M3CIenBaHara aucrepcus. To e OCHOBHUST MmapaMeThp, Ype3

KOHTO e MmoJydyum q)opMynaTa 3a ompeaecssiHe Ha CEAUMCHTAllMOHHATa CTabUIHOCT S,, 3a

naneno t >0, cnpsamo Haganoto ¢ =0, koraro T/ B K e O6una B XOMOT€HU3UPAHO CHCTOSTHUE.
Upes mpemiokeHust OT Hac OapUIleHTPUYCH (IICHTPOMACOB) METOM MBPBO CE OMpPEICst

_ X N
CpeaHaTa CKOpocT Vv, =—-, ¢ Kosito ce mpemectBa IIM Ha uscnensanara T/ 8 K . Tril xaro
t

CeJMMEHTAIIOHHAaTa CTa0MIHOCT S, BbB BCEKM MOMEHT BpeMe ¢ >0 e IpOoIOpIMOHATHA HA

1 1
—, TO MOXeM Jia 3anuieM S, = k—, KplleTo k € koe(HLUEeHT Ha mponopuuoHanHocT. Karo
iy

v
t t
nonoxuM k =1, 3a celMMEHTallMOHHATa CTAOMIHOCT S, Moidy4aBaMme Gpopmyrnara:

S =

1
T = T
Vi

B
xt

M

C pa3MepHOCT [s/m] (CeKyHAM pa3aelieHH Ha METBD).

Axo B n3crensanara TJI ¢ maca m e u3BecTHa M Macara m, Ha JucrnepcHara (asa, ToraBa

m
(azoBara yact B Tl e n= —L B tosu ciydail, nmpuemame k=n u S, 3a enqunHuna asona yact
noOuBa BAIA: m

(2) m X, ’

®Dopmyna (2) MHOTO 10-TOYHO OT (opmyina (1) xapakrepusupa S, .
3. bapuueHTpu4yHO (IEHTPOMACOBO) YCTPOWCTBO 3a ONpee/isiHe HA NMPeMeCcTBAHETO Ha

M

Ha ®wur. 2 e n300pa3zeHa NprHIMITHA CXeMa Ha Ch3/1a/IeHO OT HAC LIEHTPOMACOBO YCTPOHCTBO.
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@ur. 2. Bepmuxanno oceso ceuenue Ha YeHMpOMAco80mo YCmMpoucmeo

B roukm 4 nu B Ha K ca 3akpenenu namuu 7, u 7,, ¢ Kouto KioBerara K ormupa,
CBOTBETHO BBbpXY IIouara R, Ha cTatiBa () M BbpXy Iloda R, Ha eleKTpoHHara Be3Ha ( EB ).
Ha cratuBa O e mocraBeH MexaHu3bpM N , upe3 KOMTO Iouyara R, ce HUBeNUpa c miodara R, .
F e xopusoHraneH QyHIaMEHT.

B momenTa ¢ =0 kxroBerara K , m3mbiIHEHA ¢ XoMoreHu3upana TJI, ce mocTaBst 3a HIKOIKO

CEKyH/IU B XOPH30HTAIIHO IIOJIOKEHUE BbpXY R, U R, (Dur. 2) u ce oTyera m, — I0KA3aHUETO HA
EB .CnegtoBa Tl B K ce ocraBs 1a CeIMEHTHpPA B YCIOBHUATA HA TPaBUTAIIMOHHO (36MHO) TIOJIE

c uatensuter g (Pur. 1) unm B neHTpoyraiHo mnojie ¢ UHTEH3uTeT g, > g . Cnen Bpeme ¢ >0
KfoBeTata K OTHOBO C€ IIOCTaBsl B XOPHM3OHTAIHO ITOJIOKCHUE, KAKTO € MoKa3aHo Ha Dur. 2 u ce
orunta m, . Ilokazanuara m, u m, Ha EB camacu Ha K u T/l

Hexa AB =1/ . Torasa, chIJIacCHO MOZICIIMPAHETO HANpPaBeHO B [2], € B cuia opMyrnara 3a
npeMecTBaneTo Ha [[M:

m, —m
t 0
=t 0p

X

m
3)
kbpaeTo m e macatranHa TI[B K .

3a mageHo OapuIEHTPUYHO (IIEHTPOMACOBO) YCTPOMCTBO Pa3CcTOSHUETO / € TOCTOSHHA
BenuunHa. Macata m Ha Tl B K € ChIIO MOCTOSIHHA BENMYKMHA, HO CAaMO 33 EKCIEPUMEHT C

m
nanena T/ B K . OTHOmeHHET0O —- € Oe3pa3MepHa BEeIUYHHA.

Koraro TZ[ € ,I[OCTaT'B‘l’ﬂO BHCKO3Ha, HEHHOTO KPAaTKOBPEMCHHO IMPECTOSABAHEC B
XOPU3OHTAIHO IMOJIOXKCHUE C LICJI U3BMCPBAHE ((DI/IF 2), HE BOAM N0 pa3jinBaHC U CMECBAHC. Koraro

TJ] e HECKO BHCKO3HA, Ce MPABU AWHCTBEH CKCIICPHMEHT 3a OTYHTAHE HA m, — HPH IIpeseTeH
(MakcuMalieH) CeTMMEHT W/FJTH U3TIIaBbK.
4. ExcnepuMeHT

[IpuroTBuxme cycnensus ¢ KoHueHTpamus ot 20 g mapeBuuno Humecte u 100m/ Bona.

M3non3BaxMe m1acTMacoBa KIOBETa C BHHIIIEH paguyc r = 8mm un ,HC6CJ'II/IH3. Ha CTCHaTa 0, Smm .
Bucounnara H nHa KyXHHaTa, KOATO CC U3M'bJIBa C Ta3u CYCIICH3Us B XOMOT'CHU3UPAHO CHCTOAHUEC

Oeme 90mm , a pascrosHuero mexay I, u T, Ha xroBerara — [ =102mm . Macara m nHa T/ B
K Geme m=14,65g.
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B Ta6nnuaTa Oo-10J1y Ca Ja/ICHU TOJTYYCHUTE PE3YJITATU 3a PA3CIIOSIBAHCTO HAa U3CJI€ABaHaTa

2
CYCIIEH3HsI 110 BU3YaJTHHSI METO/ ¥ LICHTPOMACOBHS METO, IpH g =9,8m /s~ .

Taoéauma 1
Busyanen meton IlenTpoMacoB MeTox
_ _ _ S,
t h h m, m, m, m m X,
N mm E g g g g Z mm s
) ) mm
0 0 0 - 11,30 - i - - -
0,30
3600 50 0,56 2,85 - 11,60 0,02 2,09 335,08

[MpenenuusT (MAKCUMAIHUAT) CEAMMEHT B M3CJEIBaHAaTa CYCIICH3UsS C€ JAOCTHUIHA ClIej
Bpeme ¢ =3600s, c mocrosHHa cTOWHOCT h =50mm mno Bu3yamHus mertox. CroifHOCTTa

h =50mm cpoTBeTcTBAa Ha IpeMecTBaHeTo X, =2,09mm 3a ceworo Bpeme ¢=3600s .
INomyyenara cToiHOCT 1o (opMyrna (2) Ha CeAUMEHTAIIMOHHATa CTA0MIIHOCT S, 332 TO3M MOMEHT

Bpeme ¢ ¢ 335,08 s/ mm . ToBa 03Ha4YaBa, 4e pa3ciosBaHe OT 1mm 3a W3cIenBaHaTa CYCICH3HS
ce JOCTUra MpU CeIMMEHTAlMs B 3eMHO IPaBUTALIMOHHO MOJIe B IpoabbkeHue Ha 335,08 s .

3a npemectBaHeTo X, OT (opmyna (3) U 3a celuMEeHTalMOHHATa CTaOUIHOCT S, OT
dhopmyrna (2) Moxe Ia OmpeneiiM MaKcuMaliHaTa abCOTIOTHA M OTHOCHTEIHA HETOYHOCT [4, 5].

TaknBa IaHHM 3a XOla Ha cexuMeHTauusTa B TJ| He Morar ma ce IOaydaT caMo IO
BU3YaJIHUSI METOJ WIIK C APYT HELIEHTPOMACOB METOI.

B cB3mageHoTo OT Hac BE3HOBO IIEHTPOMAacOBO YCTPOMCTBO 3a ONpenessiHe Ha
CeMMEHTAallMOHHATa CTa0MIHOCT Ha TJ[ He ce BKapBaT HM3MEPHUTENHHU EIEMEHTH — YallKH,
IIUIIETH, HE Ce MOCTaBAT EIEKTPOIM M HE Ce IIPOITycKa JIbueHHe. M3monssar ce ynoOcTBara Ha
u3MepBaHuATa ¢ EB . OnucaHoTO yCTPOHCTBO MOXKE J1a ce Ipuiara pH CyCIIeH3UU U eMYJICUH C
BUCOK BHCKO3UTeT. CeTMMEHTallMOHHATa CTA0MITHOCT Ce ONPEest KaKTo 3a IPO3pavyHy, TaKa 1 3a
Henpo3paunu T/I. [{snara npouenypa no U3MepBaHETO CE pealn3upa JOCTBIIHO U JIECHO.

BaarogapHocTu
PesynTartute oT HACTOSIIUTE W3CICIBAHHS CE MyONUKYBaT ¢ (PMHAHCOBATA MOJKpEra Ha
®onp ,,Hayunun uzcnensanus™ kbM MOMH 1o norosop Ne TO 1/2.
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TEOPUSA HA TIPEBOJIA: TEPUTOPUSA HA OIITUMUCTA B
EIIOXATA HA BAKAHTHOCTUTE

Caas OrasHoB IleTkoB

IlnoBauBcku ynusepcuret ,Jlancuiit Xunenaapeku“

Translation theory: an optimist‘s territory in the Age of vacancies

This is an essay about the new age of vacancies, and the place of the translation in it, as an
act of conciliation between the cultures. We live in a time of gaps. The translation could fill some
of them in a very successful way.

Because the translating is NOT a simple rewriting. It is a gallery of questions leading to
different linguistic and cultural universes. In search of Paradise lost, nowadays, we need a road
to a better mutual understanding. Translation is such a road.

You are kindly invited to discover a new optimistic point of view on that millenary —
highly intellectual — activity where patience meets culture and language.

»JlaHO Jla >KMBeeTe B WHTEPECHM BpEeMEHA™ Tacu JPEBHO KHUTalcko Tpokistue. JlHec,
MOBeUYe OT BCSAKOTA, M3INIEXKA, Y€ CMe MOTONEHW B MHTEpeCHH BpeMeHa. IIporpec, paskpusal
HEOOSICHUMH UyJieca, Ype3 BHIHYBAIIN OTKPUTHS, OOMKaIS CBEeTa, yOeXKIaBaiikil HH, Y€ UMa CaMo
€IMH BT U €JJHa MTOCOKa — Harpe, 0e3 1a ce ABPKU cMeTKa nanu (opMmynara ,,BUHATH Harpen
KaTo HEMPEKbCHAT, HEMPECTAHCH, U Ha BCSIKA IIeHa Obp3 MPOIIEC, € a0COIFOTHO MPABIITHATA TAKABA.
[IporpechT AEWCTBUTENHO € HAJIMIIEC;, HO 3alll0 TOTAaBa B HAIIM JHU MOBEYETO XOpa KOHCTaTHpaT
TOBA, a B CbIIOTO BPEMC peFI/ICTpI/IpaT HAJIMYHUECTO HA UBKITFHOUUTCIIHO I[’I)J'I6OKI/I HpaSHI/IHI/I B JKUBOTa
cu?

Cnen Bropara CBeToBHa BOIHA, pa3feniyia HApOIWUTE MOIUTHICCKH, UICOIOTHYCCKH H
KyJATYpHO, Hai-00II0 Ka3aHO, n0003peHuemo Ch31aBa, ¥ Hallara, CBOsi COOCTBEH ITapalielieH CBSIT,
00BpKBalKH 10 TO3W HAYWH MECH3aKUTE HA TBOPCHETO, a ¥ HA €XeaHeBreTo. Ha mOBbpXHOCTTA
BCHYKO U3INICXK 1A MPUTUXHAJIO, CIOKOWHO. BBIIpocuTe, ThpCEHETO, HEIOYMEHHETO 00a4ye 0CcTaBar
CKPHUTH IBJIOOKO, B IBJIOAST KPEXKOTO CIIOKOMCTBHE, B cimydena TUIIMHA. 3aKIII0YeH MEXY ,, 308
u be3cMUCIeHOmMo MbIHaHue Ha céema , ako U3IOJI3BaMe CIIOBECHATa HITIOCTPAIHS 32 aOCYpIHOTO
Ha Anbep Kamto B ,, Mumwvm 3a Cusug “, 40BeK e H31s10 CBOOOICH Ja Ce JIyTa 10 KPUBUTE aJeH
Ha CbMHEHHMSTA CH.

Tlo0o3penus KbM HACTOSIIINSA MOMCHT Beue HsiMa. Bcuuku ca yOeneHu, 4e Helllo He € Hape],
6e3 konkpetuzauuu. CoMHAGAWUAM CE YOBEK € U3ue3Ball BU. biarogapenre Ha TeneBU3UITA U
WurepHet, nHboOpManusaTa € Ha eHa pbKa pasctosiaue. MIHGOpMaIMOHHUTE MTOTOLM 3aJIMBaT, U
CeAT WIF03UH 32 HHPOpMUpPaHOCT. [10UTH HUKOM peaiHO He Ce CUpa 3a aHajIu3 B 3a0bP3aHOCTTA,
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Ha KOSITO caMM ceOe CH cMe OCBHIMIIH.
1. Enoxara Ha BAKAaHTHOCTHTE

Emnoxara Ha BAKQAHTHOCTHTE HACTBITH PEIIUTEIHO C HAYAJIOTO HA HOBOTO XHJISIIOJIETHE.
[ox ,,BakaHTHOCT* TyK pa3z0mpame ,JHIica®, IbJDKalla ce Haif-Bede Ha OOBpKaHM KpUTEPHUH,
WM Ha TOTAJIHO OTCHCTBUE Ha Takupa. T momyuu uMero cu Ha 27.09.2012 1. ¢ uznu3aHeTo Ha
., Baxanmen nocm“ Ha Jlx. K. PoynuHr, Taka kakto Epara Ha mogo3penuero e momy4uiaa, OT
e/HaTa CTpaHa Ha 3aBecara, Ha3BaHueto cu oT Haranm Capor mpe3 mapt 1956 1.

SamemersBaiara QrHaHCOBa KpU3a, 3anoyHaa npe3 2008 I, H3riex 1a Kato OnpaBIaHie
3a BCUYKHU OCTaHAJIM MBHHUYKH KPpHU3HU, 3@ BCUYKHU OHC3U IIPA3SHUHHU, KOUTO HNPOABJIKABAT Ja
ce IMPAT U3 Lenus cBaT. ,,Kpusza“ craHa, u ocraHa, KJIO40OBa AyMa 3a MOJUTHULM, U JSHIM HA
YTPELIHHUS JIeH.

JleHCTBHUTEITHO CMe B KpW3a; HO TS Jajied He € (PMHAHCOBA. YCEUIaHEeTO 3a BAKaHTHOCT €
000CTpeHO, a JIUIcara Ha KpUTEpPHUH TIPaBH 3aIlbJIBAHETO HEBB3MOXHO. V1 BBIIpEKN BCHUYKO TOBA,
YOBEKHT CH OCTaBa THPCEIIO ChIIECTBO. B Oir KbM Bce MO-CBETIO Objelle, 3a Jia ce 3alylin
YCEIIaHEeTO 32 BAKAHTHOCT, CIEIHATH3ALUITa B CAMOM3MAMHTE C€ HaJIara KaTo W3X0J OT YSPHUTE
IOynky. Xopara IpUIOTABAT Kyde, )KUBEAT C PO3H, KaKTO Ce TIe€ B €JHA KyJITOBA IIECEH, HO B KpaifHa
CMETKa ca YyZOBHIIHO CaMU eonu ¢ Opyeu. Vmo3usTa 3a MbJIHOTA € €AUHCTBEHOTO CHBBPIIEHO
SICHO HEIIIO OKOJIO Hac.

He 6u Omito TpysHO a TOKaKeM, 4e JINTICA U OTCHCTBHS Ca ChITBTCTBAIIN BCIKO HOPMAITHO
YOBELIKO CHIIECTBYBaHE Ipe3 BekoBeTe. J[Hec obadye BakaHTHOCTTA 3aeMa CBOETO BOJEIIO,
aOCOJIOTHO LEHTPAJIHO MSICTO: OOBbpPKAaHU, CMYTEHH, HHE BCE MOBEYE U MOBEYE Ce M3ryOBame.
Ocra Aun Pano — Xobwvpm Cenou — [owc. K. Poynune octaBs ApI0OKa ciela B JIMTeparypara,
10 KOSITO MOXKE J1a C€ MPOCIIEAN 3apaKIAaHETO Ha HOBATa €I0Xa, B KOsATO kuBeeM. B ,, M3eopvm
(1943), Aiin Pann Hu npencrasst ['epos, Benukust, BipBal HaIreJIHO B ceOe CH, HO M OTXBBPIICH
Hali-Oe3mnomiaaHo ot Macara. B ,, Pexeuem 3a eona meuma“ (1978), Xro0bpT Cenbu onrcsa HOBO
oTBapsiHe Ha KyTtusara Ha [lanmopa upe3 exHo oOuKHOBeHO TenedoHHO obaxnaHe; [epoute,
CTBIIBAliKA Ha HEPCAJIM3YEMHU MCUYTH, IpoMajaar B OTYAAHUC, U CaMU MOANMCBAT CMBPTHUTEC CHU
npuchkan. BeB,, Bakanmen nocm *“ (2012), . K. Poynuar cho61maBa, ge [ eposT KaTo HHCTUTYIIHS,
Ch3/aBalna KpUTEPHH, € MbPTHB; OTCHCTBHETO My C€ ycella OyKBaJHO Ha BcekH pea. Hama HoBH
Bogauu. [Ipocro HaMa.

HawncrrHa sxiBeeM B MHTEpECHH BPEMEHa. ..

2. IIpeBoasT B Enoxara Ha BakaHTHOCTHTE

[IpeBexxaaneTo e rajepust OT BBIPOCH, KOSITO BOAM JI0 OOOrarsiBaHe Ha NMpUeMaliara
KyaTypa. Heka mpenmonoxuM, 4e nMa OoOI YOBEIIKH JIUTepaTypeH / KynTypeH (OHJ, KOUTO
HU OTIMYaBa CHIIECTBEHO OT OCTaHAJIMTE OMOJOTMYHM BHAOBE Taka, kakto Hoam Yomcku
IIpeArosara, 4ye ChIIecTBYBa YHHUBEpCalIHa BpoaeHa yoBenika rpamaruka (Chomsky 1996). Toii
O Ipe/IcTaBIsIBaJ MAJIUTpPa OT IiBeTOBE. [IpeBOabT KaTo NeHOCT Ou ce ChCTOST B IPEMUHABAHETO
OT €/IUH u3npaujayy UBsT B IpyT — npuemauy — TakbB. [locneaHusT, BCaeaCcTBUE HA LIENUs TO3U
poliec, NoNy4YaBa HOB OTOIACHK, HIOAHC, HEeMo3Hara oarpa... [Ipu Te3u cpely Ha [IBETOBETE HUE
CH J]aBaMe CMETKa, Y€ X0para ca pa3INiHU, U IMEHHO JPYTOCTTa, Pa3ININEeTO MOXE J1a 3aIIbIHA
€lHa OT MHOTOTO BaKaHTHOCTH Ha JINYHOCTHO HUBO.

OT ONTHMHCTHYHA IJIEJHA TOYKA, TOYHO MPEBONBT € IBT KbM JPYTHS, BE3MOXHOCT
3a omo3HaBaHe. Tol e u mpekpauBaHe Ha bokecTBeHara 3abpaHa, ako ciensame bubneiickara
nereH/ia 3a BaBuioH, kato 1o secenoa B Ciiydas, U3X0XKJIAHKH OT JIATHHCKOTO participium futuri
passivi (legendus — legenda — legendum), pa3bupame ,,TeKCT, 3aciay»aBaiil aa Obe MPOYETeH™, a
He ,,Mut". Hue cme apnboko yOeneHw, ge 1enrta Ha Ta3u 3a0paHa e Omia xopaTa Ja ce 0ObpHAT
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€IMH KBM JIPYT, ¥ J1a Ce TI0CTapasiT Jla HaMepsIT ITbT OTHOBO €AMH KbM JIpyT. VIHaue kakbB 61 Onn
CMHUCBHJIBT HAa YOBCIIKOTO npe6nBaBaHe Ha 3€MsTa, aKO BCUYKHU 651)(3 C€AHAaKBH, CTPOCHU B pE€AnIIH,
BKOIMYCHU B UACATA 34 MAaTCPpHUAJICH ITBT KbM Bor?

IIpeBonsT € U ,,anuvad”, Wi ,,ka3BaHe MO-KbCHO™ (“saying later’), KakTO IOCOYBA
AnTpHE [1nM, Io30BaBaiiku ce Ha n3cienBanusg Ha A. Uectepman u Te3u Ha CriuBak (Pym 2010,
10). To3u CaHCKPUTCKH MOZEN BbBEXK/a HAEATA 32 BPEMETO IPH IPEBEKTAHETO: aKO OPUTHMHAIBT
Ha J]aJICHO NPOM3BEJCHUE € CaMO €/IMH, TO IPEBOJU CE TIPABAT OT Pa3IMUHK XOpa U 10 pa3IndaHO
BpeMe. B Obaeny myOiuKaiy cu OCTaBsMe 3a 11eJ JIa IPOYYHUM KaK COLHOKYITYPHHAT KOHTEKCT
BJIMAC Ha MPEBOJava, Apb3HaI Aa NPECKpadu Ipara Ha rajcpusara OT BbIIPOCH.

M3mex 1y BCUUKH CHIIECTBYBAILU Pa3ChXKIEHUS 3 ,,KaUECTBEH IPEBOA, HUE PEIINXME
Jla ce CIpeM Ha Te3H, Kacaemy OykBanHus TakbB. Ome CB. ABryctuH rosopu B ,,De Doctrina
Christiana (397 —426 cn. Xp.) 32 TOBa KaK Tps0Ba Jia ce ciieJiBa TOYHO TEKCTa HA OpUTHHAIIA, Hal-
Beue Ype3 pa3ChKICHUTA CH 3a 3HaKa (Saint Augustin, 35). I1o To31 HauMH, pUCKBT OT IPEIIKH €
MO-MaJTbK, a KyJTYPHOTO 3alTbjiBaHe / o0orarsiBaHe — MO-MHTEH3UBHO. YeTeiKu peBe/ieH TEKCT OT
€/IMH €CTECTBEH €3UK KBbM JpYT, B HcaleH caydai (IOHe o cuiaTa Ha BIDKJaHHUATA HU), HUE OU
TpsIOBaJIO J]a CH AaBaMe HETPEKbCHATO CMETKA, Y€ UMaMe 4acT OT KVmypHa opy2ocm TIpe] Hac,
aKo MPEBOAAYBT € M3ITBJIHMI Ka4eCTBEHO 33/1a4ara, KOsITO My € OHiIa BB3JIOKEHA. YBAXKCHHETO
KBbM OpHTHHAJIA CE PEean3npa 110 TO3M HAYWH.

B crarusra cu ,, [Ipe6ood u aunesucmuuna meopusi” M. IlepHue 3asBsiBa, 4ye MPEBOIBT HE
€ MEeXaHMYHO 3aMECTBaHE Ha ellHa JyMa C Jpyra. Ako Oellle Taka, aBTOMaTHYHUSAT [TPEBOJ LIeLIe
Jla € U3LIsJ10 Bb3MOXKeH (codTyepuTe 3a MpeBo/] ca IIOMOIIHU CPEACTBA; He HU € U3BECTEH CPEe/l TAX
TaKbB, Upe3 KOWTO MOXKE J]a CE OCHIIECTBH KadeCTBEH IIBJICH IIPEHOC HA TEKCT OT €IHA €3MKOBa
peaHOCT KBbM Apyra). [lepHue TBBpAM, Y€ € HeOOXOOUMO THIKyBaHe (exégese) / pazOmpaHe Ha
e3uKa mpu nporeca Ha npesexnaane (Pergnier 1973, 26 — 38). CbIitacHU cMe ¢ TOBa BIXK/IAHE;
€CTECTBEHHUST €3MK KaTo TaKbB € JIBYCMHCIICH, KYITYpHO 3apeleH (0OpeMeHEH MOHSIKOra);
JIATEPATYPHUAT TCKCT € CJIOXKHA UAJTOCT OT Bb3JIU, KOUTO TpH6Ba, KaTo npeBoaavu, aa pa3sBbpiKEM
BHUMATCJIHO, U HHUIIKA MO HUIIKA Aa MPEHECEM B AAaACH NpHEMaAIll COLMOKYITYPCH KOHTCKCT,
TapaHTHpPalKH IO TO3W HA4YMH Hai-0e300Ne3HeHns BB3MOXKEH TpaHchep. XymoKeCTBEHUTE
TEKCTOBE Ca CIELUAIHA MMEHHO C TOBA. BCHYKM OCTaHalM BHIOBE IIE HApedeM YCIOBHO
CreMaIN3upaHu TEKCTOBE; B TO3M CITydaid, 3a 1a Ce TOJTyYH yCIICIICH TPEBO/I, TPEBOAAYBT TPIOBa
Mpey BCUYKO J1a TIPUTEXKaBa KOMIIETEHTHOCT B 00JIaCTTa OT YOBEIIKOTO ITO3HAHUE, B KOSTO CE
HaMUpa MaTepHaIbT 3a IIPEBEXKIAHE.

3. ,,Bakanmen nocm*, unu 3a cmvpmma na I'epos

Hexka ce cipem Ha mpeBomuTe Ha 3artaBueTo Ha TBopOara Ha J[x. K. Poynmuar. B cBon
MHTEPBIOTA aBTOPKATa I0COYBA M3KJIIOUNTEIIHATA BA)KHOCT HA MAEATA 32 NPA3HOMA, 6AKAHMHOCHI.
ETo 3a1m10 1 3am1aBueTo Ha OPUTHHAJA € TAKOBA. BBITapCKUST IIPEBOI € YCIICIIeH, 3a0T0, MaKap
W J1a JITICBA ,,casual”, mpenaBa 1 kaTo opMa, M KaTo CMHUCHI aBTOPCKHs 3aMUCHIL. [Tpn dhpeHckus
BapHaHT 3a CMETKa Ha TOBa aKICHTHT € MOCTaBEH HE BBPXY ,JIMIIcara’, a BbpXy Oopbara 3a
3amrbiBaHe Ha Ta3W nunca — ,, Une place a prendre* (,, Macmo 3a 3aemane ); cTaBa BBIIPOC 3a
YHCTO MOJIMTHYECKA UTPa Ha MECTHO HHUBO, KOSITO CE€ Pa3uUTpaBa B pOMaHa, HO TS HE Ou TpsOBaso
Jla € WIIOCTpUpaHa TOJIKOBa SIBHO Ha Kopumara. Ha eqHa oT mbpBHUTE CTpaHMIM, TIPS CaMOTO
Havajo Ha TEKCTa, IIPH NpeBojia Ha LUTaTa OT Ypeoba na mecmuama éracm (Yapnc ApHbII-
Betikbp), Brkame u3pasa ,,une vacance fortuite” — Moxkele ToBa Jia € 3arIaBueTo; Taka Ou ce
3amas3ui 3apsabT Ha opuruHaia. FiMame ocHOBaHUsI 1a TBBPKM, Y€ CTaBa BBIIPOC 3a aJaNTHpaHe,
HJIK TIOHE CTPEMEIK KbM aJallTUPAHEC, KbM (bpeHCKI/IH O6H.ICCTB€H KOHTCKCT, B KOMTO IMOJIMTHUKaTa
3aeMa AEHCTBUTETHO LIEHTPATHO MSCTO.
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[penyaramMe Ha BallleTO BHUMAaHWE TPH €3WKOBH JIMIA JIMIA HA €IUH U CHIUIA TEKCT:
opurunan — npesoj 1 (FR) — npesox 2 (BG):

,»Then pain such as he had never experienced sliced through his brain like a demolition ball.
He barely noticed the smarting of his knees as they smacked onto the cold tarmac; his skull was
awash with fire and blood; the agony was excruciating beyond endurance, except that endure it he
must, for oblivion was still a minute away.” J.K. Rowling, “The Casual Vacancy”; Little, Brown
and Company /2012/ — 56 nymu;

“Crest alors qu‘il fut foudroyé par une douleur comme il n‘en avait jamais connu, une
douleur qui lui fracassa le crane tel un boulet de démolition. I sentit a peine ses genoux craquer en
heurtant le sol froid; sa cervelle nétait soudain plus qu‘un magma de feu et de sang; la souffrance
était insoutenable, insupportable — et pourtant il devrait la supporter, car il s‘écoulerait encore une
minute entiére avant qu‘il ne perde enfin connaissance.” J.K. Rowling, “Une place a prendre”,
traduit de I’anglais par Pierre Demarty; Grasset /2012/ — 75 nymu;

“B TO31 MHUT MO3BKBT My C€ pa3lielld OT HEeU3IUTBaHa HUKOTa JIOTOraBa 0oJiKa, CsSKalll npe3
I1aBara My IpeMUHa TOITy3 3a pylieHe Ha crpajau. [louTH He yCeTH Kak ce OXJIy3HXa KOJICHETE MY,
KOTaTo OIpsAXa B CTyNeHUs ac(alT; 4epensT My ce 00JIs B OT'bH U KPbB; arOHUsATa O¢ HEIIOHOCHMA,
IIPU BCE Y€ My Ce€ HAJIOKH JIa s IOHece, Thil KaTo BCE OlIe My OCTaBallleé MHHYTa 10 II'BIHOTO
3abBenwne. [Ix. K. PoymuHr, ,, Bakaumen nocm *; mpeBox Bennmcnas K. Beaxos; Komubpu /2012/
— 65 nymu;

B konuyectBeH miaH, 3a0ens3Bame, 4e U ObJIrapcKHUsT BapHaHT, B 0C00eHO (PpeHCKUsT
TaKbB, C€ OKa3BaT NO-MWICAPHU OTKBM JYyMH, CIIPAMO OpUTIMHAJa. CMHUCBIIBT € IMPEHECCH 1 B JIBaTa
cirydasi; o ce oTHacs 10 ¢gopmara obade mMaMe CEpHO3HU 3a0€JIeKKH TIIaBHO KbM (DPEHCKHUS
BapHaHT, KbJETO PErUCTPUpPaMe OTHOBO (KaKTO M IIPH IIPEAABAHETO Ha 3arlIlaBHETO Ha TBOpOAaTa)
M0-cBOOOJCH MPEBOJ, ¢ BCUUKUTE My HeraTuBu. ChHIIECTBUTEIHOTO MUME farmac HApUMep, Ha
(dbpeHcku e3uk e cTaHano sol (3ems, nousa, nood; ground, land), koeTo mpempamna KbM JT0CTa
o0111a KapTHHA. BhIarapckusT MpeBo 1aBa acganm, U € 10CTa MO-0JU3bK JO OPUTHHATHUS TEKCT.
Tarmac cpluecTByBa M Ha (PPEHCKH €3HMK, HO TPEIUMHO KaToO CIEHUATH3UPaH TEPMHUH (BbIPEKU
ye B VIHTepHET ce HaThKBaMe W Ha CHUMKH, ITOJ] KOUTO IuIIe - “‘chemin rural revétu de tarmac”).
[IpeBomaubT MOKEIIIE WITH J1a TO 3aIla3y, WIIH Ja H3II0NI3Ba ,,asphalte” (acghanm), i nopu ,,.béton”
(6emon). VInTEpecHO € a 0TOCNEKNM ChIIO0, Y€ (PPEHCKHUAT NMPEeBOAad NpeBexaa brain (Mo3vk)
Kato crdane (uepen), a skull (uepen) xaro cervelle (M0o3vK). A Hal-CTPAHHUSAT TPEXO], 3AIOTO B
cllydasi € HEBb3MOXKHO J[a TOBOPHUM 3a IPEBOJ, €: his skull was awash with fire and blood — sa
cervelle n’était soudain plus qu’'un magma de feu et de sang, karo umMame TPEABHI, Ye awash
O3Ha4aBa ,,3a1Am, NAY8HaA, maackan om evanu ‘. OTKbIE ce MOosSBHUXa soudain (u36ednvirc) n
magma (maema)? He ogobpsiBame ChINO Taka U IPEHACSIHETO Ha agony (a2oHus) Kato souffrance
(cmpadanue), Ipu NONOKEHUE Y€ MMaMe Ha (PEHCKU e3UK abCONMIOTHUS CKBUBAJICHT — agonie
(azconus). Oblivion (3a06enue, oubli) MTATICBA HAITBITHO BBB ()PSHCKUS MPEBOJI, & TS € MHOTO BajkKHA
3a IIPOU3BE/ICHUETO KAaTO TaKOBa.

[IpeBonsT €, MOBTapsMe U MoJuepTaBaMe, yBakeHHE, KAKBOTO (PPEHCKUSAT MPEBOAAY HE €
3acBHAeTeNICTBaI. bhiIrapckus My Kojera 3a cMeTka Ha TOBa C€ CIIpaBsl Jajied MO0-YCIeNTHO 110 ¢
OTHACS KOHKPETHO J0 NPEBEXIAHETO HA TO3U a03al] Ha OBIrapcKy e3HK.

3aki04eHue

TeopusiTa Ha MpeBola pasmiexkaa Pa3HONIUKH MPOOIEeMH, Kacaelld MOHE JBa ¢3UKOBH
CBdATA B IOCTOAHHA KYJITYpHAa UHTCPAKIUA. Pa3nonoxena Ha rpanvaara MEXAy JMHIBUCTHKA U
JIUTEpaTypO3HAHUE, TS MPENOCTABS no3HAHUe 3a Opy2ocmma. TS ONpeNeneHo € U TePUTOPHS 32
OIITHMHCTH, T.€. 32 XOPa, BIPBAIIY BEB BB3MO)KHOCTTA Ha ITpeBex1aneTo. [IpeBoabT e npeMUHaBaHe
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IIpe3 BpEME, KYJITypa U pa3ChbiKACHUA. A IpeBOAAYBT — U HPUBWJICTUPOBAH YUTATEI, U Ch-TBOPCII.
Tozu (baKT 3a HaC HOCH ChC ce0e CH KaKTo acTrue, Taka 1 MHOI'O OTTOBOPHOCTH.

Jluteparypa

Chomsky, N., Language and Problems of Knowledge. The Managua Lectures, The MIT
Press, Cambridge, Massachusetts, 1996;

Kristeva, 1., Pour comprendre la traduction, L’Harmattan, Paris, 2009;

Pergnier, M., Traduction et théorie linguistique, Etudes de linguistique appliquée, 1973;

Pym, A., Exploring Translation Theories, Routledge, New York, Kobo for Android Edition,
2010;

Rowling, J. K., The Casual Vacancy; Little, Brown and Company; London, 2012;

Rowling, J. K., Une Place a prendre, Grasset, Paris, 2012;

Poynumr, Jx. K., Bakanten noct, Konubpu, Codus, 2012;

Saint Augustin, De Doctrina Christiana in Oeuvres, tome III, Gallimard, La Pléiade, Paris,
1998;

Sarraute, N., L’¢re du soupcon, Folio essais / Gallimard, Paris, 1987,

316



Hayunu TpynoBe Ha Cpblo3a Ha yuenute B boarapusi—Ilinosaus. Cepusi B. Texnuka u
TEXHOJIOTHH, €CTeCTBEH MH XyMaHUTAPHU Hayku, ToM X V1., Cbi03 Ha yueHuTe cecusi “MexkayHapogHa
KkoH(pepennus Ha muaauTe yueHu” 13-15 wuu 2013. Scientific research of the Union of Scientists in
Bulgaria-Plovdiv, series C. Natural Sciences and Humanities, Vol. XVI, ISSN 1311-9192, Union of Sci-
entists, International Conference of Young Scientists, 13 — 15 June 2013, Plovdiv.

TbhJKYBAHE HA ®PAZEQJIOI'NYHU EJJUHULIN OT AELA CbC
CIIEHUAJIHA OBPA3OBATEJIHU IOTPEBHOCTHU

Beceaka HenkoBa
Yy ,IMaucuii Xuaengapcku”
He3abpaBka HenkoBa
OV ,,Hukomna Honkos Banuapos” c¢. CesianoBuu

Phraselogical Units of Children with Special Learning Disabilities

Abstract. The aim of the present study is to emphasize on some peculiarities that concern the
interpretation and learning of phraselogical units by children with special learning disabilities in
view of the fact that they, as is known, find difficulties in understanding and memorizing abstract
concepts and phrases.

YBog

ITpe3 nocnenHUTE TOAWHY B CHELUATHO-TIEIarOTMIEeCKaTa U MICUXO0JIOTHYECKaTa JIUTEpaTypa
BCE MMO-aKTyaJHM Ca TEMUTE, HACOUYEHHW KBbM JIellaTa ChC 3aTpyIHEHUS B yueOHHs mpouec. B
Opirapckara crienuanuiupana nmuteparypa mnpe3 2001 r. Bans MaranoBa BeBexaa cneyuguunu
HapyweHus Ha cnocobHocmma 3a yveHe KaTo TPEBOJ Ha aHIIIMHUCKUS TEPMHH specific learning
disabilities. Tazn popMynupoBKa e n3rpazeHa Ha OCHOBAaTa Ha COI[HAIIHUS MOZAET M CE M3IOI3Ba
MIPEA PONUTENH W TpeN IMHUpOKaTa OOMIECTBEHOCT. KIMHUYHMAT MOnEN H3MON3Ba TEPMHHA
oucnekcus, KOWTO B OyKBaJieH IPEBOJ OT T'PBIIKK O3Ha4aBa ,,3aTpygHeHne ¢ mymute”. ToBa
HaMMEHOBAaHHUE BKIIFOYBA TEPAIHSITA M IPOTHO3aTa HAa HAPYIICHUSTA H CE HaJlara KaTo MPpeATNoInTaH
npodecrHoHaNeH TepMHH B HaygHuTe cpeau (Maranosa u Togoposa 2013: 86). B megarorukara e
MIPUETO W Ce M3MOI3Ba Ha3BAaHHUETO Oeyd cbC cheyuainu oopasosamentu nompeornocmu (COII).
Tpure TepmuHa, Makap Jla c€ M3IIOA3BaT C Pa3INdHO MPEANOYUTaHNE, AeHHUpAT TpyHa Aela,
KOWTO MMaT OTIPEIEIICHN 3aTPyAHCHNUS B OBJIAIIBAHETO HA YUWIUIIHUTE 3HAHUSA ¥ yMEHHS.

Ha ¢dona ma mamoto pazHooOpasne OT KOTHUTHBHUTE HAPYIICHUS M3IIBKBAT HAKOW OOIIH
XapaKTePUCTUKH, CBbP3BAaHM C HEIOPA3BUTUETO HA ICUXUYHATa AeHHOCT. Kato ocHOBHA mprninHa
3a cnenu(pUIHUTE HAPYIICHUS Ha CIIOCOOHOCTTA 3a yUeHE Ce M3BEXIa NSUINT B IUUIOCTHATA
npepaboTka Ha HHPOPMANUATa Ype3 CEH30PHUTE CHCTEMHU — CIyXOBa M 3pUTENHA. Boxema pos
B CTpYKTypara Ha ICUXWYHUS Ae()eKT MMaT Haii-Beue €3MKOBHUTE 3aTPYIHEHUS, KPaTKOCPOIHATA
nameT, Ae()UIUT B HIKOU OT MapaMeTPUTe Ha BHUMAHHUETO, aDCTPAKTHOTO M JIOTHYHO MHCJICHE.
Te3n cneumduyHM HapyIIEHUsT MOTaT Ja ce HAOMIONABaT M30JIMPAHO WM B KOMOWHANIUS U Ce
CBIIBTCTBAT OT AC(UIMTH B KOTHUTHBHOTO M JHMHTBUCTHYHO PA3BHTHE, COIMAIHU YMEHHS,
€MOIIMOHAIHY 1 TIOBEJICHYECKHU MPOSIBH.
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Kakro HaxomumBo oroems3Bar Maranosa u Togoposa (2013),

[...] BaxkHO € 1a ce 3Hae, ue AUCIIEKCUsTa He e O0JIeCT MIIH YBPEKIaHe, a ChbCTOSIHUE, KOETO OKa3Ba BIUSHHE BBPXY
Pa3BUTHETO HA Pa3IMYHH 00JAaCTH BbB (DYHKIHOHHUPAHETO, KaTO — YeTeHe, MUCcaHe, MaTeMaTH4eCKH yMEHHs U MHCIIEHe,
IOPOCTPAHCTBEHW OPHEHTALUM, OPTaHU3ALMOHHU YMEHUs, 3PHUTEIHO-MOTOPHA KOOPJAMHAIMA, €3UKOBAa HpepaboTKa Ha
HH(pOPMaIKsL, 32 CMETKA Ha CPETHO HIIM HaJl CPEIHO MHTEIICKTYaIHO (PYHKIIMOHUPAHE, TBOPUECKH 3aJI0XKOU U KPEaTHBHOCT.

EnHa OT OCHOBHUTE XapaKTEPHCTHKH Ha TUCICKCUSTA € HAIMYHUETO Ha Crielu(UUeH e3UKOB
JeGUIUT ¥ Bpb3KaTa My C OCTAHAINTE KOTHUTUBHH CIOCOOHOCTH. Jlmciiekcuire OOpaBsT
MPEMMHO C KOHKPETHO-00Pa3HOTO MHUCJICHE U CE 3aTPY/IHSBAT [P THIKYBaHE Ha CII0)KHH TOHSATHS
M yMO3aKIIoueHus. J[eMOHCTpHpAT CEMaHTHYHM TPYAHOCTH MpPU HAaMMEHYBaHE Ha OOCKTUTE
U TIpH HAMHUpPAHE Ha JyMHUTE, KaKTO U HpHU pa3dupaHe Ha MeTapOpUYHHU M3pa3H, MOCIOBHIU H
noroBopku. E3ukoBute neduiuru ca HacoueHH KbM MOPQOIIOTHITA U CHHTAKCHCA, HO HE U KbM
cemanrtukara (Tomoposa, 2007: 112).

Meroa u npoueaypa

Hacrosimoro n3cnenBane nMa 3a Il 1a CpaBHHU CIIOCOOHOCTUTE Ha JIeliaTa B HOpMa U T€3H
C €3UKOBM HapyIICHHUS NPH pa3OWpaHeTO M aHANM3HpaHeTo Ha (paseonornyan enuanmm (DE).
M3creBaHeTo € IMPOBEICHO B MEPHO/A OT sIHyapH 0 Maii 2013 roguua B OY “H. I, Banuapos”
c. CenaHoBUM, MWIOTHO YYHWIMILNE 10 TPOEKT ,BritouBamo oOydeHue”'. YdacTHUIMTE ca
pas3nencHn B JIBE TPYIH: YYEHHIM C €3MKOBHM HapylleHHs (ekcrepuMeHTtanHa rpyna - EI') u
YYEHHUIIH C €3WKOBO pa3BUTHE B HOpMa (koHTponHa rpyma - KI'). ExcriepuMenTanHara rpyma ce
cheTor OT 6 aena oT 8 1o 12 ToauHM, CHOTBETHO: €IMH YYEHHK OT 2 Kiac, IBama OT 3 Kiac H
TpuMma oT 4 kinac. YeTnpu OT TAX ca MOMYETa M ABE MOMHYETa. BCHUKM MMaT HOpMaleH CIIyX
W CTaHAAPTHH PE3YATaTH IIPU W3CJIE[BaHE HAa HMBOTO Ha MHTEIMICHTHOCT (Ha JOJHA TPaHUIIA
Ha HOpMara). Bcuukm ca perncTpupaHd KaTro PHUCKOBH IO OTHOIICHHWE HAa OOYyYUTEIHUTE UM
CIOCOOHOCTH, TJIABHO BCIJICICTBHE Ha €3MKOB AC(MHUINT, MOPaAnd KOETO MOTydaBaT AWPEKTHH
noronenndHu yciuyrd. KoHTponmHara rpyna ce ChbCTOM OT PaBHHU IO YHCICHOCT, XPOHOJIOTHYHA
BB3pacT U MOJIOB ChCTAB YUEHHMIM, ONIMCAHHW OT TEXHWTE YUUTENIH Karo Jena 0e3 oOyduTenHH
poOIeMH U C €3UKOBO Pa3BUTHE B HOPMA.

IIpenBux ToBa, 4e y ANCIIEKCHKA CHENU(PUIHATE HAPYIICHUS Ca CBBP3aHHU C AEKOAUPAHETO
10 BpeMe Ha YeTeHE, HO HE U C €3MKOBOTO pa3bmpaHne, a u mopaau (akra, ue ce n3passiBa MHOTO
MO-JIECHO W TIO-J00pe YCTHO, OTKOJKOTO mucMeHo (MaranoBa u Tomoposa 2013: 92), ®FE na
ydeHHITe OsiXa MOJaBaHM YCTHO, a HE B IHCMEH BuA. Ha ydacTHunnTe Oeme mpemocTaBeH
WHAWBUyaJIeH BepOalieH MPOYnT Ha m30paHuTe (Ppa3eoOrHIH H3pa3H, cliel KOeTO UM Ce aje
BpeMe 3a ThiIKyBaHe. OOsCHEHHUATA ca 3aliICaHu U cJie]] TOBAa 00paOOTeHH 1 M3HECEHU B TaONUYICH
BUI.

Bwnpexu MEHOroo6pa3znueTo Ha TEPMUHHUTE U PA3INIHUTE ONUTH 32 TAXHOTO KJIACH(UIMPAHE,
JMHTBHCTHUTE OIIPEAEIAT (ppa3eonorn3ma KaTo yCTOMIMBO ChUETAHHUE, 3TPAJICHO OT HE MT0-MAaJIKO
OT /IB€ IyMH, YHMSITO CEMaHTHYIHA ISUIOCT MIPECTABIISIBA CPABHUTEIHO yCTOHYNBA CTPYKTypa. Ennn
OT Hal-JUCKYyTUPAaHUTE TEOPETHYHM BBIPOCH 00aue MpOIbIDKaBa Ja € CBbP3aH C YCTOWIHNBUTE
M3pasu, KOUTO TPsiOBa 1a ce BKIFOYAT M U3CIEABAT KaTo JacT oT (paszeonorusta. [lonacrosmem ce
oopMsAT 1Be OCHOBHH TeHIeHINH. Criopes mepBaTa, (pa3eoIoTH3MH ca caMO OHE3H yCTOWYHBH
CJIOBOCBHYETAHMS, N3IPaICHN OT Hal-MaJIKO JJBE TyMH, KOUTO IO CBOSITA CTPYKTypa ca pABHOCTONHH
Ha €IlHa CHHTarma. Bropara TeHaeHIMs 3ajara Ha TeopuAra, de (paseomorusra TpsOBa 1a ce
3aHMMaBa C BCHIKH OHE3H YCTOWYINBU KOMOMHAIIMH OT TyMH, KOUTO MOTaT /1a AaJaT KaTro pe3yaTar
HE CaMO €IHAa CHHTarMma, a M a0 000co0eHo m3pedeHue. BTopoTro TBbpAEHHE, TTO3HATO OIIe
Karto ,,IIMPOKO CXBamaHe” 3a (h)pa3eooTusiTa, € MOAKPETIEHO OT IIOBEYETO 3alaJHOEBPONEHCKH

1 W3cnenpanero e u3BbplIeHO B paMkuTe Ha nmpoekt BGO51P0O00-4.1.07 ,,BKIIIOUBAILIO OBYUYEHME”. TIpoekTsT ce
ochlIecTBsBa ¢ pMHAHCOBATA MoKpena Ha OnepaTnBHa Nporpama ,,Pa3BuTHe Ha YOBENIKHTE pecypcn”, chhuHaHcHpaHa oT EBponelickust
cormaieH Gpoua Ha EBponelickus cpro3.
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smHrBHCTH (Anscombre 2006, Corpas Pastor 1996, Gonzalez Rey 2002 u np.) u 3amara Ha
U3CcIeBaHUATAa Ha BCUYKHM YCTOMUYMBH CIOBOCHUETAHUS, OT HAW-IPOCTUTE MO OTHOILICHHE Ha
CTPYKTypara 10 M0-CII0XKHHUTE, TAKUBA KaTO MOCIOBUIUTE U IOTOBOpKUTE. B HameTo nicnensane,
cliesl MoApPOOHO TpOydYBaHE HAa KPUTEPHUTE 3a OIPEACNsHE Ha YCTOWYHMBH CIOBOCHUYETAHMS,
KouTO OM TpsiOBaIIO 1a M3y4yaBa Gppa3eosorusTa, 3aCThIIBAME CXBAIIAHETO 32 IMPOKUSI CMHUCHI Ha
(pazeonorusTa 1 pasriexame IMOCIOBUIINTE W TIOTOBOPKUTE KaTo CHIIMHCKN ()pa3eosIOTH3MH.
3a IpaBUIIHOTO KOIMpaHE M JEKOAWpaHe Ha (hpa3eoOrnYHUTE EJUHUIM € HEOOXOAUMO Te
IIpeJBapUTETHO Ja ca 3allaMeTeHH, T.€. 1a Ca C€ IMPEeBbPHAIU B YaCT OT aKTUBHUS WM MACUBHUS
pPEYHMK Ha YoBeKa. AKO HallpuMep CIIyIIaTeNsiT He € 3alo3Har ¢ JajeH (pa3eosoru3bM, TOH
11e JIeKoMpa HHPOpMaNUsITa B 3aBUCUMOCT OT CUTYallUsITa, HO TO3M ITOIXOJl HE MYy rapaHTHpa
curypeH ycnex. [lorpemHo nekopnpaHe Ha (pa3eo]OTHYHM €IMHUIN ce HaOJroaaBa Hal-Bede
MPU UIHOMATHYHUATE H3PAa3n?, TOCIOBUIIUTE U MOTOBOPKHUTE, KAKBUTO MMa B HAILIETO U3CIICIBAHE.

Ta6muna 1
Bepen otrosop I'pemien orroBop
®E Er KT El K[

I LI IV IL L IT IV 11 IV 11 IV
1.Mimam TBBpIa I1aBa * * * Hx sk * * s
2. Tpbream cH ¢ MPasHU pblie O I * |k ok * *
3. Iunes napu * * ok okok * * *% *
4. Iler mapu He qaBam * # * *3k *k * * * *
5. O6p1>u1aM * EX3 sk * EX3 sk 5 *
rpb0 HA HAKOTO
6. Banu karo u3 Bepo Hok | kdck |k w5k dokok *
7. Koraro Bbp6a pou KpyIIu * wk *o| ek *kk * * *
8. [IpaBs Heo Ha Obp3a phKa *k * sk * ok * * *
9. Ilmost cu Ha meTHTE R L *k ok * *
10. I'meiam HsKoro karo nmucano f . % Sk ok % * *
Aine
11. XuThp KaTo IMcHLA R o *k Hkk *
12. Ako u3nbxem enuH muT, HE | " A . . R
TH BSIPBAT LisUT )KUBOT
13. TIpusiTen B HyX/a ce O3HaBa * * * *k ok * * %
14. Koiito xonae rpo6 apyrumy, | « " " N " N - . .
caM IaJia B Hero
15. Bcuuko ce KymyBa, camo % - " " - * N N .
37paBe He ce KyIyBa
Pesynraru B nporieHTH 58% 79% 42% 21%

2 W nanomarnuHocTTa cCe Onpeeisa KaTo CEMaHTHIHA 0COOEHOCT Ha HAKOU yCTOﬁ‘II/lBH CJIOBOCBYCTAHHA, YHHTO CMHCBHII HE MOJKE Jla Ce U3BEJIe OT

3HAYCHHMETO Ha OTIENHHUTE TyMH, KOMTO TH M3rPAKIaT, HUTO OT KOMOMHaImATa MexkTy TaX (Zuluaga 1980: 123).
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Tabnuua 2

OF ET Kr
BEPHU OTT. TPELIHH OTT. BEpHH OTT. TPEIIHY OTT.
1 0% 100 % 33% 67 %
2 83% 17% 83% 17%
3 33% 67% 83% 17%
4 50% 50% 83% 17%
5 83% 17% 83% 17%
6 83% 17% 100% 0%
7 50% 50% 100% 0%
8 33% 67% 50% 50%
9 83% 17% 83% 17%
10 67% 33% 50% 50%
11 83% 17% 100% 0%
12 83% 17% 100% 0%
13 33% 67% 100% 0%
14 50% 50% 50% 50%
15 50% 50% 83% 17%

B crnoBecHara Bepura M3MON3BAaHETO HA €AUH (HPa3eONOTU3BM HEPAIKO C€ BB3IpPHEMA U
TBIKYBa OT Aenara ot EI” karo cBoOOIHN CIOBOCHhUETaHNA. B MOTBBpIKACHHE HA TOPEU3II0KEHOTO
UTUpaMe Kozamo 6vbpba poou kpywiu. Tozu mpumep sicHo mokaspa, ye OE e Bw3mpuera oT
yaenunmre oT EI' He B cMuCchiIa Ha ‘HHUKOTA’, a KaTo CBOOOJCH M3pa3, KOWTO € WHTepIpeTHpaH
KaTo TPEIIHO TBBPACHHUE, THil Kato, criopen nete oT EI' ,,Brpbara Hsama mioxose. Kpymrara e ot
KpymeBo appBo‘. IlokasaTrenHu ca M TBIKyBaHHATA Ha M3pa3a umam mevpoa 21ased, 3a KOUTO
0s1xa TaJieHn CTIeTHUTE HeMIPAaBIWIHN OOSICHEHHS: ,,He MOXKE Jia Ce CUyIn, ,,HE € MEKa, a € TBhpaa’,
,,KaTo KaMBK €, 37jpaBa €.

Hepsinko nemara cbe COIl mpuOsrBar 10 THIKyBaHE Ha M3pa3uTe Upe3 MPEIOoCTaBsHE Ha
JKUTEHCKN TIpUMeEp, B KOMTO T€ CaMUTE ca y4aCTHHIHU. TakbB € CIydasiT ¢ 00pwblyam epbo Ha
nakoeo. Tpu ot 3amuTtanute nema ot EI' oTroBapsAT chOTBETHO, Y€ ce ,,00phIna TP0 Ha HIKOTO
MpH CKapBaHe”, ,,HE XapecBall HAKOTO W ,,He ITOMAarail Be4e Ha HAKOW YUCHHK, a OTHBAII IMPH
npyrute naena”’. Upes kuTeiicku mpumep ce oOsSCHSIBa W 3HaYeHHWETO Ha mapemuure Koumo
Konae 2pob opy2umy, cam naoa 6 He2o: ,,6OHO JETe WCKAIe Jja ME yAapH, HO a3 ce APBIIHAX U
TO YIENIU YHHA” U AKO u3nwoceus eOun nvm, He mu apeam Yai HCU8om — ,JIeIsl M3IIbra U MaMa
Bede i HaMa mosepue.”. Yuernnu ot KI' cbIIo ¢ mociryxuxa ¢ mpuMep Mpu 00sSCHEHNE Ha TO3H
(hpazeoroTN3BM CHC CHTYaIMs, pa3urpajia ce B TEXHHUS KJIac, a €JHO OT TAX Jaje KaTo OTTOBOP
MpHKa3Kara 3a ,,JIbXIMBOTO OBYapue”.

WHTepec nmpencTasisiBa U MPaBUIHOTO THIKYBAaHE HA CMUCHIA Ha (hpa3eoNoru3bM, B KOMTO
e/lHa OT lyMHTE € HEMO3HaTa, KaKTO HalpHMep TpH eaiu us edpo. Huto eqno ot nemnara ot EI' n
ot KT He 3Haexa KakBo € gedpo, HO outH Benuk (83% ot EI' u 100% ot KI') oGsicanxa, ge cTaBa
BBIIPOC 32 “MHOTO CHJICH TBXT .

Haii-3arpyaaenn Osixa gerniata ot EI' ipu THIKyBaHETO Ha W3pasUTe: npass Heuo Ha Obp3a
pvka (67% rpemnu oTroBopa), [puamen 6 nyscoa ce nosuasa (67%), Koiimo xonae epob opyeumy,
cam naoa 6 nezo (50%) u Bcuuko ce kynyea, camo 30pase ne ce kynyéa (50%). Enna Hemanka dgact
ot otroBopute Ha EI, KakTo € BUIHO OT Tabnuiara, ca rpelIHy, KOETO BCHIIHOCT € OIIE €IHO
JIOKa3aTeJICTBO B MONI3a HA TBBpAEHHUETO, 4e Aenara cbe COII ce 3arpyaHsABaT IPH THIKYBAHETO
Ha (pa3u C IPEHOCHO 3HAYCHHE, KAaKTO M Ha ITOCIOBUIM U TOroBopku. Heobxomumo e obaue ga
oT0Oenexnm, 9e IpH ThIKyBaHe Ha cMuchia Ha DE nnios cu na nemume caMo €IHO OT Aemnara ot
EI' nane HeroueH oTroBop, Apyrure 5 u3rhikyBaxa npaBuiaHo OE. TakoBa € CbOTHOLIEHUETO HA
MIPaBWJIHNTE COPSAMO IpeIIHUTE OTroBopH U B KI.

Mma u ciydan, B KOUTO Ha BBIpOca KakBo o3Hadasa najgeHa @F peuara ot EI' oTroBapsxa
Yype3 MOCOYBAHE Ha JpYyr CHHOHMMEH (ppaseonmorn3sM. Hampumep 3a ThIKyBaHE HA npass Heuwjo
Ha 6vp3a pvka otroBapsixa ¢ @E | npes npvemu “, a 3a nem napu we dasam - ¢ ,,He mu nyka 3a
Huwo “. IlomobeH e cimyqast u ¢ nena ot KI': nunes napu — ,.xevpasam napu’, npass Heujo na 6vp3a

320



pvka — ,,0bp30 CBBPIIBAII HEWIO, He Kamo xopama’. IlorpemHo obaye € MOCOYEH OT YYEHUK
ot KI' ¢pazeonoru3mMbT kpacug kamo nucano siye B OTTOBOP Ha U3pasa 2redam HAKO20 KAmo
nucano aiye. O4EBUIHO TYK OObPKBAHETO C€ ABIDKH Ha OJIM3KHUTE MO ChCTaB J[Ba ppa3eosiorn3ma,
B YMHMTO KOHCTPYKUHMH (PUTYypUparT NyMHTE HUCAHO sliye, HO KOUTO MMAT Pa3jIMYHO 3HAYEeHUE:
2n1e0am HAKO20 Kamo NUCaHo siliye 03Ha4aBa ‘c rojiiMO BHUMaHHE U CTapaHUe ce IPIrKa 3a HAKOTO,
nassi ¥ 07151 Jja He My Ce CIIy4M HeIo JIOIIO, PaBsi BCHYKO B3MOXKHO aa My e n1o0pe’ (BaHOBa,
2005), nokato xybas kamo nUcaHo sliye UMa 3HAUCHUE HA ‘MHOTO0, U3KITFOUYUTEITHO Xy0aB’.

ThIKyBaHETO Ha MOCJIOBULIMTE M MOTOBOPKUTE IMoOKa3Ba, ude jaeunara cbec COII, axo
MIPE/IBAPUTETIHO Ca YyJd M UM € Owil OOSICHEH CMHUCBHIBT Ha W3pas3uTe, AaBaT Karo OTTOBOP
W3BJIeYEHAaTa MOyKa, HallpuMep 3a AKo uzivdiceus eoun nvm, He mu 6speam Ysi JHCUGOmM JABE OT
nenara ot EI' qupexktHo nocourxa u3Boja ,,Hukora He nbxu!* u ,,He nbxu, 3a 1a Tu Bsapear!“.

[To anayorus ¢ TpaMaTHuECcKHst PoJl Ha CHIIECTBUTEITHOTO JUCUYA, 32 XUMDBD KAMO JUCUYA
nouty Bcruku jena oT EI' (83%) u ot KI' (100%) orbensizaxa, 4e ce oTHACS 20 ,,XUTpa JKeHa”.
Camo enHo ot nenara ot EI' mpaBMIIHO MOSICHM, Y€ HE CTaBa BBIIPOC CaMO 3a XHMTpa XKeHa, a
13001110 32 YOBEK, KOWTO € ,,MHOTO XUThpP U JTbXKE”.

3akJoueHue

W3cnenBaneTo qoka3Ba, ue 3a MpaBWIIHOTO Aekoaupane Ha DE pemraBama posnst uMa Kakto
CTENeHTa Ha TSAXHAaTa WAMOMATHYHOCT, TaKa M YecTara yrnorpeda Ha u3pasuTe B ceMeiiHara u
yumnuiiaara cpena. emara csc COII He och3HaBaT MeTaQOPUYHUS CMHUCHIT HA peuTa, HO aKo Te
YeCcTO ca YyBaJld OT POAUTEIUTE CH M Ca 3allaMeTWIIN W3pa3nuTe, T€ MPABUIIHO THIKYBAT TEXHHS
CMHCHJI. 3aTpyIHEHUATA NIPU JUCIIEKCHs, KAKTO € M3BECTHO, CE€ CBHP3BAT OCHOBHO C TPYAHOTO
CyOJIeKCHKaIHO YeTeHe U rpadeMHo-poHemMHara npepadoTka (CtankoBa u bosHosa 2012: 115-
116), HO pu YyBaHETO Ha (PPa3coONOrMYHN U3PA3H JlelaTa Ce KOHLIEHTPUPAT BbPXY 3HAYEHUETO
Ha J[yMHUTE U KOHTEKCTA, KaTo 110 TO3HM Ha4YMH YECTO CTUrar 10 NpaBHIHO ThiKyBaHe Ha DE. Eto
3aI110, HE3aBUCUMO OT 110-0aBHOTO JIEKOJUpaHe, Te HEBMHATU MMarT MPOOJIEM C THIKYBaHETO Ha
yyTHs (paseosorn3bM. Bropuar BakeH pesynTar OT TOBa M3CIIE/IBaHE 1M0Ka3a, 4ye jenara or EI
JlaBaT MO-KPaTKH, sICHU W HETPAJAUIMOHHU OTroBopu OT feuara oT KI, BbIpeku ye MpoLeHTHO
10-100pyU pe3yaTaTH TpaJuluOHHO perucrpupaxa yuenunure ot KI™ (06mo 79% BepHu oTroBopa
Ha KT cpemry 58% na EI'). lenara cbc COII Bb3npuemMar HamieqHUTE IPUMEPH, TOPATH KOETO
yCIleX IPU yCBOSIBAHETO Ha CMUCHIIA Ha (PPa3e0I0rU3MHUTE MOXKE Ja CE MOCTUTHE Upe3 SICHO JIa/IeH
peajieH IpuMep.

OTroBopuTe Ha yYEHHIMTE OT KOHTPOJIHATa Ipyla JOKa3Bar, 4e MPABHJIHOTO THIKYBaHE
Ha OE moxe na e npobnemMHo 1opu 3a gena 6e3 oOyuurenHu TpyaHocTH (00mo 21% rpemHu
OTroBOpa), Thil Karo, KakTo OTOENA3aXMe B HAYaJIOTO, 338 MPABHIHOTO KOAMPAHE U JIEKOIUpPaHe
Haii-Beye Ha MJMOMATHYHUTE U3Pa3H € HEOOXOIMMO T€ MPEIBAPUTEIHO J]a Ca YyTH U 3allaMEeTEeHHU.
HayuaBanero u nznonssanero Ha @F 3aBucH B roisiMa CTEIEH OT JIMHIBUCTHYHOTO OOKPBHKEHUE,
B KOETO Jienara ce (popMHUpar, KakTo ¥ OT COLMAIHUS U MPOPECHOHAIHUS CTaTyC Ha POIUTEIIMTE.
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HOHATUETO I'PAMATHYHA KATET'OPHA B PYCKOTO U
BbJITAPCKOTO E3UKO3HAHHUE

Envo Tuaes

ILiioBauBcku ynusepceurer ,Jlancuii Xunenaapckn”

The concept grammatical category in the Russian and Bulgarian linguistics

The following paper presents the question about the place of the concept grammatical category
in the Russian and Bulgarian linguistics. The author pays attention on the main characteristics of
the morphological categories in theoretical light. The problem is discussed more extensively in the
Russian linguistics from 20" and 21 century, while in the contemporary Bulgarian linguistics the
most outstanding are Ivan Kutsarov’s works, influenced by the ideas of A. V. Bondarko.

Bwrnpocht 32 obeMa Ha MOHSITHETO ZcpamMamuyHd Kamezopuss U B Halld JHH OCTaBa
nuckycuoHeH. IIpas e 1B. Kymapos, korato nuiie, ue To ,,MOXe Jia IPETEHANpPA 3a YEJIHO MSCTO B
KJIACHPaHETO N0 MHOTO3HAYHOCT Ha TepMUHUTE B e3uko3Hanuero” (Kyuapos 2007: 24), Tt kato
BBIIPEKH CBOETO TPAHO MSCTO B JIMHIBUCTUYHATA TEPMHHOJIOTHS IpaMaTHYHATa KaTeropus OnBa
CXBalllaHa Pa3JIMYHO OT MPEJICTABUTEINTE Ha OTACTHUTE €3UKOBEICKHU IIIKOIH.

V3BecTHO € OCHOBOIIONIATAIIOTO B €3MKO3HAHHETO Pa3rpaHHYaBaHE MEXIY €3UK M ped U
MIPOM3XOXKIAIINTE OT HETO CIIEJICTBUS — €3UKBT € 0OSKT Ha U3CIIe/[BaHE Ha HayKara, JOKaro peuTa
€ pe3ynTar OT MHTEHIMsTa Ha ToBopels', ,,001e4ueHa” ype3 e3MKa U CHHTarMaTHYHUTE CPEJICTBA.
Bpb3kara mexay e3rka u pedra e 6e3cnopHa, 3aIoTo ,,a0CTPaKTHUTE CHITHOCTH BUHATH IIOYUBAT B
HocjieiHa CMeTKa BbpXy KoHKpeTHHTe chltHocTH (Coctop 1992: 168). C npyru 1ymu, €3MKOBHUTE
HOHATHS (B TOBA YHCJIO U TPaMaTUYHUTE KaTeropuu) ca abCTpaKIUU, OCHOBAHHUS 3a OTAEISHETO
Ha KOMTO OTKpHBAMeE B peuTa.

E3ukoBa kareropus mpecTapisiBa BCsKa rpyna e3UKOBU €JIEMEHTH, OTAETICHH Bb3 OCHOBA Ha
HSKaKBO 001110 cBocTBO. KaTo ce nMa mpeiBU/ CTeCHEeHaTa CEMaHTHKa, KOATO yMaTa 2pamamuxa
UMa B ChBpPEMEHHATa JIMHTBHCTHKA, JJOTHYHO € I'paMaTHYHUTE KaTeropuu Ja ce AENSAT Ha JBa
BUIa—MOP(GONOTMYHYU U CUHTAKTHYHU. OOEKT Ha HACTOSIII[ATA CTATUS Ca SMHCTBEHO
MOpP(}OIOrHYHNTE KaTeTOpUU U MpOOJIEeMHUTE Ha TAXHOTO ONHMCAaHHE B PYCKOTO M OBJIrapcKoOTO
€3MKO3HaHUE IPEIUMHO BbB BTOpara 1oja0BHHA Ha XX B. ¥ Hadanoro Ha XXI B.

N3BecTHO €, ue TpsB ApUCTOTEN BHBEX 1A MMOHATHETO kamezopus (Bx. Apucroren 1978: 52—
90), 060co0sBaliKU IeCeT KaTETOPHU: CbUJHOCH, KOTUYECHB0, KAUecmao, OmHouenue, MACmo,
speme, nonoxcenue, cbcmoanue, deticmgue U npemvpnasare. Ta3u kracupukanus 10 roasMa
CTETIeH MOBJIMABA MO-HATATHIIHOTO OTAETSHE HAa YaCTHUTE Ha peuTa B €3HIIUTE.

B nuHrBHCcTHKAaTa CE HAOIIOAABAT 1B OCHOBHU MOX0/a KbM (DOPMYJIMPAHETO HA TIOHATHETO

1 TyK, pa36npa C€, HC U3KJIK0YBaME U peyTa Kato 00eKT Ha Hay4YHO U3CJICABAHE — C TOBA CC 3aHMMaBa JIMHIBUCTUYHATA
TnparMaTvka u CXOAHUTE ¥ IUCLMTUTAHHA.
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epamamuuna kameeopus. llIupokoTo pazObupaHe Ha TepMHHAa IIpHeMa, 4Ye ,,'paMaTu4HU
KaTeropuu” MOrar Jia ce Hapuyar KakTo POJOBH, TaKa U BUIOBH IOHATHS, T.€. KAKTO OTAEITHUTE
MOpPGHONOTHYHN KaTeropuu (B TeCEH CMHUCHI), Taka W TEXHHUTE I'paMeMH HIH CcyOrpamemu’.
Hepsiko obaue ce cpeina 1 U3paBHIBaHE HA TEPMUHUTE 2pAMAMUYHA KAMe2opus v 4acm Ha peuma
— TaKOBa CMECBaHE Ha MOHATHsTa OTKpuBame Hanpumep y B. B. Bunorpanos (Bx. Bunorpanos
1986) (moseue no Bempoca Bxk. [Tocnenor 1953). Ilo TsicHOTO cxBaljaHe 3a MOHSITHETO BKIIIOYBA
caMo rpaMaTHYHHTE KaTerOpHH, pa30UpaHy KaTo CUCTEMH OT IIPOTHBOIIOCTABEHH €THH Ha JPYTH
penoBe rpamMatuaHu Gopmu ¢ eaHopoaHu 3HaueHus (EPS 1997: 96). B Tasu cucrema ompemensiiy
€ KaTeropu3upallysIT NpU3HaK — Harp. 0000IIEHOTO 3HaYeHHE 3a BpeMe, JIUIIE, 3aJI0T U T.H., KaTo
ToBa 0000IIEHO 3HaueHHWe OOeNUHSBA CUCTEMara OT 3HAa4eHHs Ha OTJEHUTE BPEMEHa, JIMIA,
3aJI03U M cHUCTeMara OT ChOTBETHHTE (GopMmH. TOKy-II0 Ka3aHOTO HM JjaBa OCHOBaHHE Ja ce
CBIVIACUM C TBBPJICHUETO, Ye IpaMaTHYHAaTa KaTeTopus UMa JIByCTPaHHA CBHITHOCT — TS IPUTEKABa
TUIaH Ha ChJbPIKaHKe U TUIaH Ha u3paszsBane (Kymapos 2007: 25). BbB Bcuuku Haum pa3padoTKu
HHE ce IpUIbpKkaMe KbM Teopusta Ha A. B. BoHnapko 3a mo-TscHOTO pa3dupaHe Ha MOHATHETO
PaAMAMUIHA Kame2opus.

I'pamarnynara kateropusi € 3aTBOpeHa CHCTEMa OT B3aWMOM3KIIOUBAIIM CE 3HAYCHUS:
TpaMEMUTE €eOUHCIMBEHO YUCIO W MHOJICECMBEHO 4uClo HampuMep o0pa3yBaT JBy4WIEHHATa
Kareropus wucno. Kareropuure ce omM4aBar ¢ TOJSIMO pa3HOOOpa3zue — KakTo 1Mo Opos Ha
MPOTUBOIIOCTaBEHUTE TPaAMEMH, TaKa U 10 HAYMHHUTE Ha (DOPMaIHO M3pa3siBaHe Ha KOHKPETHUTE
3HAUEeHMs, 32 KOETO CBHJECTEIICTBAT TCHACHIIMUTE KbM aHAJTUTH3bM I CHHTETH3bM B OTJEITHUTE
€CTEeCTBEHH e3HLU. BaxkHO € ChII0 a ce oTOenexH, ye abCTpaKIMUTe B €3MKOBaTa CHCTeMa (KbM
KOSITO CE€ OTHACST W I'pPaMaTWYHUTE KaTerOpHH) HJAMaT IOCTOSHEH XapakTep, T.e. B JHaXpPOHHS
Morar Ja ce HaOJrofaBaT M3BECTHHM M3MeHeHUs. [Ipumep 3a ToBa morar jna Obaar rpaMemara
080UICMBEHO YUCNO, KOITO B CTapoOBITapcku € Omila 4acT OT TpUWIeHHara MOpQOJIOTHYHA
KaTeropus 4ucio, WM KaTeToOpusiTa naoejic, KOSITO B HOBOOBJITAPCKHUS €3MK HE CHIIECTBYBa Ha
HHBO MOP(OJIOTHYHO HM3pa3siBaHe, Makap jJa € Owia Hajau4yHa B cTapoOwirapcku. [Ipumep 3a
00paTHOTO SIBJICHUE € TPaHC(HOPMUPAHETO HA CEMAaHTUYHATA B CTAPOOBITAPCKUS €3UK KaTeropHs
onpeodenenocm~neonpedeienocm B MOp(HOJIOTHYHA B HOBOOBJITapCKH. B KOHTpAacCTHBEH acIeKT
MOXKEM J1a 3a0€JIeKHUM U OTIIMKHU B TUTIOJIOTHATA Ha HSKOW MHI0EBPONEHCKH €3UIH — JIEKCHUKAIHO-
rpaMaTHYHaTa KaTeropys pod IpH ChIIECCTBUTEIHUTE UMEHA B CIIABIHCKUTE €3UIH € TPHUIICHHA,
JIOKaTo B peluIia €3UIH TS i IByWIeHHa. BbB BCeKH OT Hal-pa3NpoCTpaHEHUTE €3UIH MTOA0OHU
MPUMEPH HE ca PSIKOCT.

ChbliecTBeH MOMEHT NpH Je(MHUpAHETO Ha TpaMarhyHara Kareropus € OposT Ha
rpaMeMHUTe — BCSKa KaTeropusi MOXe J1a ChIECTBYBa CaMO IIPH HAJIMYUETO Ha JBE WJIH HOBeYe
MNPOTHBOIMIOCTABEHH €IHO HAa JPYro rpamMarnyHu 3HadeHus®. ToBa HEOOXOMUMO U JOCTATHUYHO
YCIIOBUE MPEBPBIIIA KaTeropyusaTa B KOpelnaTHBHA, a He B aDCOIOTHA €3MKOBa €MHUIIA B o0OIIaTa
rpamatnyHa cuctema (ypumanoB 1973). CnenctBue OT ONMO3UTUBHOCTTa Ha IpaMeMHTE €
TSIXHATa ,,CAHTArMaTHYHa HECHBMECTHMOCT ™, T.. HEBB3MOXKHOCTTA B €Ha CIOBO(OpMa Jia ce
peanu3upar JIBe B3aMMOMW3KJIIOYBAIIN CE 3HAYECHHUs. 3a Ta3u HECHBMECTUMOCT C€ TOBOPH M MO-
paHo B JIMHTBUCTHKATa — TSI € B OCHOBAaTa Ha T.Hap. npunyun na A.1. CmupHuyxu, CbriacHO KOHUTO
B HUTO e]1Ha cJI0BO(OpMa He MOTaT Jia ce ChUeTaBarT JABE I'paMeMH Ha €Ha U ChIia MOP(OIOTHIHA
kateropus (uurt. mo Kymapos 2007: 31).

B pyckoTo e3nko3HaHuUE € MPUETO Aa Ce TOBOPH 32 JIBE Pa3HOBUAHOCTH Ha MOP(OJIOTUIHUTE
KaTeropuH — 32 CIOBOUBMEHUMETHU Kame2opuu, WICHOBETe Ha KOUTO Ca TNPEICTaBeHH OT
(dopMuTe Ha eHA W ChHIIA JyMa B paMKUTE Ha HeWHaTa mapajurma (Harp. KaTerOpHHUTE poo TIPH
NpWIIATaTeHUTE, YUCIO, nadedc, epeme N Ip.), U HeCL080uUsMeHumennu (Kiacugpukayuonuu),

2 TepMuHBT cyOrpaMema, 0003HaUaBaIll KOHKPETHUTE 3HAYCHHS HA IpaMeMara, B ObJIrapckoTo e3MKOo3HaHHe ce cpema y .
Hypunanos (dypunanos 1973).

3 Tyk, pa3bupa ce, He M3KIIOYBAME U pedTa Karo OOEKT Ha HAyYHO HM3CJeJBaHE — C TOBA CE 3aHMMaBa JIMHIBHCTHYHATA
TIparMaThKa M CXOJHHTE ¥ IUCIUIUINHH.

4 TepmunsT € u3nonspax ot B. A. ITnynrsn (Ilnysrsan 2010: 113).
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YJICHOBE Ha KOUTO He Morar ja Obaar (popMuTe Ha enHa U chia ayma. /lokaro B pycHCTHKaTa
TOBA JIeJICHUE € OOIIOIIPUETO, Cpe]] OBJITapUCTHTE ce OTIIMYaBa MHeHHeTo Ha VIB. Kynapos, koiito
Hapuya Mop@onocuuHy caMo CIIOBOM3MEHHUTENHUTE KaTreropuu. OCHOBaHKE 32 TOBA TOW OTKpUBA
B neduHunmsaTa Ha A. B. Bonnapko, criopen xosato MopdonorudHara Kareropus € CUCTeMa OT
IIPOTUBONIOCTABEHU €IIMH Ha JPYT PEloBe CIOBO(OPMHU C €IHOPOIHO chabpkaHue (bonmapko
1976: 10-11). T. u. ,kxnacudukanuonHu” kareropuu UB. KynmapoB Hapwua JexcukaiHo-
2pamamuynu, KaTo KbM TSIX TOW OTHACS HAaIlpUMep KaTeropusTa poo Ha ChIIECTBUTEIHUTE HMEHA,
IIPU KOSITO HMaMe PeioBe CIOBOGOPMH, a ,,JaJleHUTE TPaMaTUYHK 3HAUCHMSI Ce M3pa3siBaT OT
Mop¢emu Ha paBHUINETO Ha iekceMara” (Kymapor 2007: 39).

IIpuHOCHT Ha TeopHsATa 3a ONO3UIMHUTE 32 PAa3BUTHUETO HA CHBPEMEHHOTO €3UKO3HAaHHUE €
6e3cmopeH. Makap u ia e ce3nanena ot H. C. Tpy0erikoii 3a onucanue Ha QOHEMUTE, IPHIIATAHETO U
B MopoIorusTa, 3ano4Haro ot P. Iko0coH, npenonpeness xoaa Ha M3CIeIBAHUITA 38 1€ CETHIIETHS
Harpen. U B pyckoTo, 1 B OBJITapCKOTO €3MKO3HAHHUE BBIIPOCHT 32 OIIO3UIIMUTE € ONHCAH BbB BCEKH
10-00CTOEH TPY/l C rpaMaTHYHa HacoueHoCT. Tyk, pa3oupa ce, He 61 OMII0 B3MOXKHO J1a IIOCOYUM
BCHYKH aBTOPH, paOOTHIIM B IIO-TOJISIMA MITH B [TO-MaJIKa CTEIEH BbPXY TE3U NpoOieMH, HO ITPaBsT
BIIEYATIICHUE [10-33/IbJIOOYEHNTE TEOPETUYHH ONMCAHUS HA PYCKHUTE JIMHI'BUCTH 110 BHIIPOCHUTE 32
TPaHMLUTE Ha MIOHATHETO SPAMamuiHa Kame2opusl, 3a Klacu(pUKauusaTa Ha KaTeropuuTe, TIXHATa
CTPYKTYpa U T.H. — BX. Harp. Tpyrosere Ha A. B. bonnapko (bongapko 1971, 1976, 1978, 1981
u 1p.), B. B. Bunorpaznos (Bunorpanos 1986 u np.), b. H. Tonosun (I'onoBun 1955 u np.), A. A.
Sammsssk (3anusask 1964, 1967 u np.), B. A. 3Berunues (3Berunues 1962/2009 u np.), U. A.
Menuyk (Memayk 1997, 1998 u np.), B. M. Hukuresuu (Huxuresuu 1963 u np.), B. A. IlnyHrsan
(ITmynrsa 1998, 2010, 2011 u ap.), A. A. Xonoposud (Xonogosud 1979 u ap.) u T.H.

Bbrirapckute m3cienBaHus B OOLIOTEOPETHYEH IUIAH Ca 3HAYUTEIHO IO-MAJIKO: TYK LI
nocoynM crarusita Ha VB. JlypunaHos, pasmiexaania JiorudeckaTra OCHOBA HA IpaMaTHYEeCKUTE
kareropu ([ypunanos 1973), u ,,Teopernuna rpamarika Ha Obirapckus e3ux’” Ha MB. Kynapos
(Kyumapos 2007), xbaeTo Ha TpaMaTHYHHUTE KaTeropud € OOBpPHATO 0CTa MO0-331bJI004YEHO
BHUMaHMe. 3a 0TOEJISI3BaHE €, Y€ B NOYTH BCUYKU HAyYHU CTATHH WM 10-00eMHU MOHOTrpaduu,
KOUTO ITperieiaxMe, OMCaHUeTo Ha KaTErOPUUTE € TBbP/IE HE3aI0BOJIMTEIHO, KATO aBTOPUTE CAMO
MHMOXOJIOM JIe(MHUPAT CHIIHOCTTA HA IPaMaTHYHHUTE KaTerophH. BBIIpeKkn ToBa I1e MOCOuYnM
omre Hsikou Tpymose Ha JI. Anapeituun (Auapeitunn 1944, 1953 u ap.), Cr. bypos (bypos 1987,
1998, 2004 u np.), Us. Adypunanos (Jdypunanos 1955 u np.), Exnuxiioneaust Ha ChbBpeMEHHHUS
ownrapcku e3uk (ECBE 2000), MB. Kymapos (Kymapos 1979, 1981, 1983, 1990, 1994, 1996,
1998 u np.), P. Hunonosa (Humonosa 2008 u np.), I1. IMamos (ITamos 2005 u ap.), Ct. CrosiHOB
(CrostHoB 1980 u np.) u np. bescriopHo e, ue rpaMaTH4YHUTE KaTerOpUH Hal-1I0CIIEJOBATEIHO U
M3YEepIIaTeNHO ca pasrieAaHy B u3ciensanusara Ha Ms. Kyuapos.

B 3awioueHne MokeM 1a 0000ImIMM, Y€ BBIIPEKH CBOS HEYCTaHOBEH H3ILUIO CTaTyT
MIOHATUETO epamMamuyHa Kame2opus He pecTaBa Jla ce U3I0JI3Ba B IMHIBUCTUKATa. OUEBUAHO €
10-00CTOMHOTO NMPOYyYBaHe Ha poOJieMa 3a TPAHUIIMTE Ha MOHSITHETO CPE/l PyCKUTE TPaMaTUCTH,
JIOKaTo B OBJITapCKOTO €3MKO3HAHHME BCE Ol HsAMa IUIOCTHa MoOHOrpadus, IIOCBETEHa Ha
TO3U BBIIPOC, KaTO TyK ce ominyaBar TpynoBere Ha B. Kyiapos, uunro naeu ca chb3By4HH C
BB3mIenuTe Ha A. B. Bonnapko. be3 cbMHeHne 3a pycko BiusiHEE B obnacTTa Ha Mopdosorusita
MOKE Jla ce TOBOPH U cpexl IpyrH Obiarapuctu. Hacrosiara crarust He mpeTeH upa 3a abcoaroTHa
M3YEpIIaTeIHOCT MO BBIIPOCA — TaKaBa €J1Ba JIM € Bb3MOXKHA, KaTo ce UMarT Npe/iBUA 00XBaTbT U
LIMPOKATa 3aCTBIEHOCT Ha TOHATHETO cpamamuyna kamezopus (Makap U B pas3iIHyHa CTEIEH,
HO NPAKTHUYECKH B MOYTH BCHYKH IpaMaTHYHM M3cieaBaHus). Hammara nen Oe na Habenexum
OCHOBHUTE TEHJEHIIMU B TPAKTOBKATa Ha IOHITHUETO, KOETO € 0a3MCHO 3a MO-HATaThIIHUTE HU
[IPOyYBaHUS HA IPaMaTHYHHUTE KaTerOPHH.
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PASMUCJIA BbPXY NAJEXKHUTE HAZBBAHUA U
NPEACTABUTEJIHUTE CEMAHTUYHU POJIN
HA IMAJAEKUTE B I1IOJICKUSA E3UK

JAumutpuna Xam3se
IInoBauBckn ynuBepcurer ,Ilancuii Xuiaengapeckn”

SOME REFLECTIONS ON THE NAMES AND ON THE
REPRESENTATIVE ROLES OF THE CASES IN POLISH

The category case has been an attractive object of studies on the part of a wide range of
specialists, but despite the vast scope of existing scientific literature on this issue, many questions
still wait to be answered. The heterogeneous character of this category, determined to a great
degree both by the intrinsic dissonance of the meanings within the separate sub-categories and
by the semantic convergence of different case sub-categories blurs the ,,identity” of these sub-
categories and challenges their conventional status. The nominal determinants of the cases turn
out largely arbitrary and fail to present a clear picture either of the internal consolidation of the
meanings or of the overall case structure as a whole.

Keywords: case, identity, semantic part, spatiality, functional syncretism, redistribution

HeobxoanmocTTa OT Ipenoapexaane Ha ajeskHaTa napaaurma ¢ orjiel] Ha IpoCTPaHCTBEHO-
CEMaHTHYHUTE OCHOBAHMs, OTPa3sBallll €CTECTBEHHTE KOTHUTHUBHM HPEANOCTaBKH M ONUTa
Ha KOHLIENTYyaln3aTopa, B 3HAYMTENIHA CTEIEH € NMPOAMKTYBaHa OT HETOYHOCTTA B ITaJEXKHUTE
Ha3BaHUA. B peanna ciyyam mMero Ha majeka He yKa3Ba CeMaHTHYHAara KBalW(UKaHTa,
a M3ThKBa HETOBa HECHIIECTBEHA XAPAKTEPUCTHKA, KOETO BOAM /O IPUIOKPHUBAHE C JPYIH
NaJIeKH, 10 YacTH4YHA ,,JenAeHTH(UKAIUsI” W 10 ChBIAJAEHHE Ha (YHKIHH, KOUTO Ca 4acT OT
CEeMaHTHKO-CHHTAKTHYHHS PETUCTBP Ha PA3IMYHHU CHOpPE KJIacCHYecKaTa Bepcust naiexu. TBepae
YecTO MMETO Ha Tajieka € W PEe3ylTar OT CMECBAaHETO Ha pa3lIMuHH KPUTEPUH — CEMaHTHYHH,
IparMaTiyHy, CHHTaKTHYHKM: mianownik — ‘HazoBaBall (IparMaTHyHO-CEMaHTHUYEH KPUTEPHNA),
dopetniacz — ‘nmompaBam’ (cuHTaKTHYEH KpuTepuid), celownik — ‘men’ (cemaHTH4eH KpUTEpHil)
biernik — ‘macuB’ (ceMaHTHKO-CUHTaKTHUEH KpuTepuil), narzgdnik — ‘MHCTpyMEHT’ (CeMaHTHUEH
KpuTepuii), miejscownik — ‘MmscTO’(CeMaHTHMUeH KpuTepui), wolacz — ‘mpusoBaBamy’
(CHHTaKTUYHO-TIParMaTUyYeH KPUTEPHi)'.

3a 00bpPKBaHETO JIONIPHUHACS HEOCHOBATEIIHO OTpE/IeHaTa U IPEeKCIOHUPaHa ,,IJIaBHa’” pOJIs
Ha MOBEUETO OT IaJekKHUTe.

1. 1. Copen cTaHZapTHOTO MHEHHE, pOJIsiTa Ha MOIOT (IJIaBEH apryMeHT) B M3PEYEHUETO
€ MBKJIIOYHTEeNHA mpuBmierus Ha M: ,Nauczyciel sprawdza zadanie domowe”; ,,Czlowiek
to zwierzg”; ,,Pickni i mlodzi zawsze awansuja”’. Ho Tasu pons morar pa moemar M JIpyra

1 OT chOOpakeHNs 3a NKOHOMHUS 11I€ M3I10/I3BaMe ChOTBETHUTE MHULMAIN Ha nosickute najaexu: M, D, C, N, B, Ms, W.
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TpaAulMOHHK manexu: GopmameH N ¢ TpamMaTHyHa TO3HLUS CKa3yeMHO OIpelesiCHHe
(praedicativus) B poisiTa Ha peqyIuMIHpaH momior: ,,On jest jego ojcem” (3a HAKOM TEPUOAN
OT pa3BOsl Ha e3WKa, KakTo mocouBa 3. KieMeHIeBnd, € XapakTepHa MMEHUTENHATA PEKIIUS:
»lobiasz jest ojciec tego mlodzienca” (Knemenmesuu 1955: 403—404)). Yacten ciydait Ha M
e M praedicativus ¢ koMmapaTuBHUS ChIO3-UAeHTH(UKATODP jako ,,On jako nauczyciel pracuje
w szkole podstawowej”. B craporosicku chinara ¢yHKIMs € u3nbiaHsBal U popmaieH N: ,,On
pracuje nauczycielem”. Tlomnoxuuat N MOXe Jja HacOYBa KbM PazIMYHHATE OMOJIOTHYHHU (asy,
npe3 KOUTO MPEMHUHABA MOAJIOTBT (CYyOeKThT), 3aTOBA Ta3W CEMAHTHKA MOXE Jla C€ M3Pa3d H C
TEeMIOPATHH KOHCTPYKIIMH, HO B CiTydas ce HabIsira He TOJIKOBA Ha BpeMeBHsl QYHKTOP, KOJIKOTO
Ha cyOeKTa, KOWTO (yHKIMOHHWpA 110 ONpeesieH HAauMH Npe3 yKazaHwus nepuon: ,,Dzieckiem w
kolebce kto teb urwatl hydrze”; ,,Piotr dzieckiem chorowal”; , Starcem pamigtat jeszcze mtode
lata” (ITpum. o Tokapcku 1973: 92).

Eprarueausar > N ce cpelia 4ecTo B poyisiTa Ha JIOTHYEH MOMIOT: pachnie sianem, Zywicq
(‘zywica i siano pachna’), trzesie mnq (‘trzgsg sig’).

HHTepecHa e epraTWBHO-ACATENHATA MOMIOKHA KOHCTpYKums ¢ dopmaneH N: Krwg mu
nabiegly zrenice (= krew mu nabiegta do zrenic).

JocraTbuHo (hpeKBEHTHU ca U cUHTarMute ¢ epratuBeH C: dolega mi Zolgdek (‘czuje bol’,
‘cierpig na...”), spato mi si¢ dobrze (‘spalem dobrze’), sni mi sie, marzy mi sie (‘$nig 0...”, ‘marze
0...”). [Ipu cpaBHeHHE ¢ (hpeHCKHS M3pa3 ce OTKPOsiBa JOTMYHUSIT ITOUIOT, M3pa3eH ¢ GopMajeH
C: j ai réussi a quelque chose (‘udato mi si¢ co$’). ®opmanauat C B ponsiTa Ha MOJUIOT YECTO
€ CBIBTCTBAH U OT uHpuHumusea Ha tiarona: Mnie tu ani zy¢, ani umierac (‘Ja tu nie cheg ani
zy¢, ani umierac’); Bylo im czeka¢ (‘Musieli czekac’), Nie bylo komu stucha¢ (‘Nikt nie stuchal’).
TBBpP/E Y4ECTH ca epraTHUBHHUTE KOHCTPYKIHMHU C Hapeyue B ChCTaBa Ha (pasute ¢ momioxeH C:
zimno mi, gorqco mi, dobrze mi, zle mi, wesolo mi, niewygodnie mi, stabo mi. Oco0eH ciy4aii ca
MPUMEPUTE C IOYUHEH HHPUHUTHB, B KOUTO epraTUBHUAT C ¢ 6e3CMOPHUSIT CEMaHTHUUCH MOAIOT
Ha ChOTBeTHUS MHGOUHUTUB: Trzeba szkapom wytchnqcé (‘Trzeba, aby szkapy wytchnely’), Biada
biednemu w swiecie zy¢ samemu (‘Biada, gdy biedny w §wiecie zyje sam’) (Ilpum. o Tokapckn
1973: 83). OueBunHO epratuBHUAT C MOXKe 1a ObJIe CBbP3aH U C HETVIATOJTHY NIPEINKaTUBH: trzeba,
straszno, biada mi... BuxMe MorIH 1a 1o OOSBHM 3a THIIHYCH MPEICTABUTEN Ha €PraTHBHUTE
TIOTIOKHU KOHCTPYKIIMH, aKo Hsimanre (ocBeH eprartuBeH N) u epraruBeH B: boli mnie (‘czujg
bol’).

CHUTyHpaHUSIT B HEMOCTPENCTBeHA OIM30CT N0 HHPUHHUTHBA nomtoxeH C HepsIIKo ce cpela
1 B HeepraTtiBHU cuHTarMu (dativus cum infinitivo): ,, Ty ubogich trapi¢ mozniejszym nie dasz”
(‘nie dasz, aby mozniejsi trapili ubogich’), ,,Nie daj czasowi darmo uptynac¢” (‘by czas darmo
uptywat’) (ITpum. mo Tokapcku 1973: 83).

[Monsikora mMOAJOTBT (OT INI. T. HA CEMAHTHKAaTa) CSIKAIl Ce Pa3qBOsBA: e€IHATA MYy YacT € B
M (rpamarnaHus nomior), a apyrara — B N (1pu ckasyemoro): ,,Dzieci i zony btadzity dumami”
(‘Btadzity Humy dzieci i zon’).

Ponsta Ha cemMaHTHYeH MoyIOT M3NBJIHSABA U B B macuBHUTE (pasi: ,.ksiazka napisana przez
pisarza” (‘Pisarz napisat ksiazkg’).

He ca psaKoCT U KOHCTPYKIMUTE ¢ epraTiBeH D, KOHTO M3MBIHIBA TPYIHO pa3ininMaTa B
CEMaHTHUYHO OTHOIICHUE PO Ha TOJIOT-OMBIHEHHE: ¢ TIIATOJHO CKasyeMo: braknie, brakuje,
starczy, wystarczy, nie dostaje, nie staje, ubywa, przybywa, zbywa, nie ma czego, mnozy sig (tego
tyle), c mMeHHO cka3yeMo: wstyd, zZal, szkoda, strach czego, ¢ HeTaroneH NpeAUKaTuB: trzeba,
potrzeba, brak, ¢ xonmuuecTBeH NpeauKaTuB: duzo, dos¢. VI3mpuBaiiku TOMHUHAHTHATa (QyHKINS
NOONIOJNCHOCH, KOSITO OCBEH TPEACTABUTENHHS B TOBA OTHOIIEHHEe M, Mapkupa u apyru nagexu (C,
N, B, D), kakTo moka3Bar MpuMepuTe, 3a Ta3u 00IIa MajeKHa GyHKIMS Hpe/iaraMme Ha3BaHUEeTO
activ.

1. 2. Umeto Ha D HeAByCMHCIEHO COYM AOMBIABAHETO (IOMBIHEHHETO) KAaTO CHIIHOCTHA

2 B cararusTa ce nznonssa TCPMUHOJIOTMYHUAT arapar, 3ajersall B U3CJICABAaHCTO Ha 3. KCMH(i).
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XapakTepUCTHKa Ha maaeka. OT CEeMaHTHKO-CHHTAKTHYHO DVIEAWIIE Ta3W KBadH(HKALHS
€ HeTo4Ha, ropaau (axra, 4e JONBIBAHETO CE acOlMHpa C JONBIHEHHETO (KOeTO OCBEH
CHHTAKTHYHATA CH POJISi B U3PEYCHHETO MMa M CEMAaHTHYHO-KOMIUIEMEHTapHa (yHKIms). A
possiTa Ha AOMbIHEHKE (TIPSKO WITH HETPSKO) MOEMAT BCHYKH MaekH ¢ H3KIoueHne Ha M (mopu
0e3 M3KIIOYEHHEe, ako NpHeMeM, 4e (OPMATHOTO IMPSKO MM HENPSKO NONBIHEHHE IOHSKOTa
MOXke Jia ObJle ceMaHTH4EeH MOJUIOT, KaKTO MIIIOCTpHpaxMe mo-rope) u W, a 3a IpHBHIETHPOBaH
10 OTHOIICHHE Ha TPSKOTO AOMbIHCHHE MHHaBa B. EjleMeHTapHUTe BBOPOCH, KOUTO CIYKAT
3a pa3no3HaBaHe Ha TpaauIMOHHUTE maaexu: kogo?, komu?, kim?, czego?, czemu?, czym?, o
czym? SpKO CBHJICTEJICTBAT 3a aMHUTETA Ha CHOTBETHUTE OOCKTH KbM CHHTAKTHYHATA POJISL HA
JOMIBIHEHHE. PycKoTO Ha3BaHME ‘POAUTENBHBIN’ € MO-aIeKBaTHO, Thil KATO H3ThKBA PHMapHaTa
(byHKLUS HA TTafie)ka — TCHETHYHATA, KOSITO JIEXKU B OCHOBATA HA HEroBara CEMaHTHKA U B €THA UITH
Jpyra CTeINeH IpeoNpeeNs OCTaHaInTe My puiioxeHus. Criopern Hac, Mo-pa3yMHO O OMII0 J1a
ce Hapedye MO JIATHHCKHU 00pa3sel TeHUTHB, Thil KaTO U OCTAHAIIMTE, BAYKHHU 3a Majexa (yHKIHH:
nmocecuBHata (samochod ojca, uroda dziewczyny), naprutuBHara (dach gmachu, nozka lalki),
KBaHTU(MKAaTHBHATA (piec otowkow, duzo pracy, troche maki, butelka wina) n xBanmpukaTuBHaTA
(czlowiek dobrego serca, wielkiej mqdrosci) ca npou3BogHU Ha TeHUTHBHATA. CHIIECTBUTEITHOTO
B D HamcTHHa nombiiBa CMHCBIIa Ha YIpaBisiBamiara JliekceMma (szukac pracy, potrzebowac
pieniedzy), HO B B ponsiTa Ha IPSIKO AOITBJIHEHNE U3ITBJIHABA ChluaTa pois (zbudowac dom, czytaé
gazete, kupic¢ rekawiczki). KommiemeHTapHOCTTa HE € MaJIOBa)KHA, HO HE € HUTO AUCTHHKTHBHO,
HHTO NOCTATHYHO OCHOBaHME 3a TMPOQHIMpaHEe Ha CeMaHTHYHATa CTpyKkTypa Ha D. OcBeH
Onu3Kata ceMaHTHKA Ha KBaTHM(DUKAHTHUTE, MPOM3BOJAHYU HAa FeHUTHBHAaTa (YHKIHMS, B TON3a HA
Ha3BaHUETO ,,FEeHUTHUB” TOBOPAT M YCTOWYMBUTE UM YIOTPEOH, HAl-MaJIKO CKIIOHHH KbM 3aMsHA
C MPEJIOKHU KOHCTPYKIIHH.

Ponsta Ha mpsiko mombiaHeHue D cmopens kakro ¢ B, Taka m oruactu ¢ N (rzqdzid,
kierowa¢, administrowaé, dowodzi¢, komenderowac, powodowaé, poniewierac¢). ®@akTpT, 4ye
MOCJIEAHUAT Iaron ce ynorpedssa dakynrarusao u ¢ B (kim, kogo) moakpens HamepeHHETO
HH Ja 00CAMHHUM eHAKBHTe (DYHKIMH HA PaslH4YHU MaJACKH B €HA 00Ia MaaexHa (QYHKIUS
(Makpokareropema), YIBIHOMOIICHA Ja JETHTUMHpa O0LIaTa MajeKHa CTOMHOCT B PE3yNTar
Ha CTPYKTYpHO IpepasnpezeieHue. He ca Manko u ,,JByNajeXHUTE’ TIVArojil C HENpSKo
TOITBIIHEHUE: martwic sie czym i z czego, brzydzi¢ sige czym i czego, cieszy¢ sie czym i z czego,
chelpi¢ sie czym i z czego (N=D) Ilpu Hsikou OIOOHU IJIATONN CE TOSBSIBA CMUCIIOBA Pa3JIHKa,
HO TOBa HE MPOMEHS CHHTAaKTHYHATA POJsl HA BTOPHUS apryMeHT (MMEHHO JOIBJIHCHHETO) BbB
¢pazara: powodowac katastrofe (B) (‘npennsBukBam karactpoda’), czynami jego powodawata
fantazja (N) (‘danTazuara ppKOBOJECIIE TOCTHIKHUTE MY’); dowodzi¢ dywizjq (N) (‘komaHIBAM
JTBH3HSA ), dowodzi¢ prawdy (‘noka3BaM HCTHHATA’).

OYHKIMOHAHHUAT CHHKPETU3BM € 0COOeHO penedeH mnpu nyOnupane Ha (QyHKIHATa HA
IPSIKOTO JIOTIBJIHEHUE — ipropuTeT Ha B — ot D npu dopetniacz negacji (ablativ). Herarusnara
GbyHKIUs € camo (hopMaleH ,,0pa3IuiuTen” Ha TpaauloHHus D. TTONCKUAT € eIUHCTBEHUAT OT
CITABSTHCKUTE C3HIIH, TPUABPIKAIIH CE TAKA YITOPUTO KbM TEHUTHBHOTO YIIPABJICHHE HA HETHPAHHUTE
NpeKHu JoNbIHeHHs. Hali-BeposTHO ¢ TedeHue Ha BpeMETO Te 1€ OTMPAT M 1Iie MPEMUHAT U3IUI0
o erunmara” Ha B: Nie mam dlugopisu, Nie nosze torebki, Ho B pycku: Cymky He Houty,
3apnnamy s ewe ne nonyuuna, A ne yumana cazemy. PoquTenbHbIN OTPULIAHUS YYBCTBUTEIHO €
cTecHIT o0eMa CH NOJT BIMSHUE Ha Pa3TOBOPHHMS €3HK. 3aIa3uil ce € MPEeIn BCUUKO ITPY HETUPaHH
MIPEXO/IHY TJIaroJIi C HEMbJIEH 00XBaT Ha NPSKOTO JIOMBIIHEHUE I U3Pa3siBalllil HEOIpeaeIeHH ,
aOCTpPaKTHHU TOHATHS, KaKTO U B eK3UCTeHIUaHK (pazu: On He 3Haem UHOCMPAHHBIX A3bIKOS,
Jlesywixa nuxoeoa ne suoena mops, Ou He nucan cmuxog, Y mens nem epemenu, Hem cnacenus.
B uemrku u cpbOCKH €3MK aKy3aTHB M3ISIIO € M3MECTHII TeHUTHB IIpH OTpHLaHue: Nemdm pero,
Ne nosim kabelku (uem.), He xmeo je oa eéuou xyhy u poobuny, He uyje morumsy (cpx). Cnenu
OT HETO Ca ce 3ala3win B HIKOM JIEKCUKaJIM3UPaHU KOHCTPYKUMH U (paseonorusmu: Neni tam
ani Zivacka (4emnt.) (‘Tam Hsma xuBa nyma’). [lomoOHa TeHIEHIMS 3amoyBa Jla ce oYepTaBa M
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B TIOJICKH (T10-4ecTo ciie]] MHPUHUTUBY U CJIeA AUCTAHTHO OTpUUaHue): nie chciat znowu robié
awantury/awanture, nie ma obowiqzku zna¢ jezyka hiszpanskiego/jezyk hiszpanski, nie mogtbys
mi przeczyta¢ listu/list, nie pracowat nawet godziny/godzine, odradza¢ czegos/cos (D=B).

1. 3. Hasanuero Ha C — celownik (ot ‘cel’) chIo He € 0COOCHO CHONYWINBO, Thil KaToO
CIIOpe]] HaC yenma e mpeKaneHo o0xBaTHa ceManTeMa’®, abcopOupalia rousma 4act otT GyHKIUUTE
Ha TOBEYETO OT MAJSKHUTE M B TO3M CMHCHI HE MOXe Ja Oble 00sBeHa Kato gJoMuHaHTHA 3a C.
W3xoxpaiiku oT TACHOTO pa3bupaHe 3a 1e Kato npuBmierus Ha C, MOXKEM [1a TIOCOYHNM CITyIanuTe
Ha 3ara3BaHe Ha CTATyKBOTO CaMO B HSKOH JICKCHKAJIU3UPAHU (pa3u ¢ MPEHOCHA TENCONOTHS U
JIEKO apXalyeH ,,lIPUBKYC”, yMoTpeOsBaHK MPEIUMHO BbB BUCOK, ThPIKECTBEH CTWIL: ku stawie i
chwale, ku pocieszeniu. VI3Becten karo nanex Ha uenra (finalis) ome ot Haii-crapust noncku (c
0e3mpeIIoKeH CHHTAKCUC — woda jest piciu; TO-KbCHO ¢ Tipeayior ku — rozjidq si¢ ku najedzeniu
(ITpum. o Kemnd 1978: 94) u nakpas cnen 3amsinara Ha ku ¢ do + D — woda do picia), C 6u
TpsOBANIO J1a 3ama3yd UMETO CH CMHCTBEHO 3a KOHCTPYKIMH OT TO3H THII, 4 HE 3a IbPBHYHATA
penaus Ha aBaHe, mpeaocrassHe (daje ojcu, bratu), 3a KOSTO 6€3CIOPHO MO-YIOOHOTO UME OU
6wo dativ.

Karo najiex cbc 3HauYeHHe Ha NPHOIMKAaBaHEe M BHACSHE B ICHTHPA Ha HElIo, HOPMATHHUST
C e Oun m3passBan upes allativus u illativus (popMu Ha JBIIKEHHE B ITOCOKA KbM MPEIMETA) —
B paHHaTa (a3za OT pa3Bosi Ha MPabATITOCIABSIHCKHS €3UK U MHOTOKPAaTHO B MHAOEBPOMEHCKUTE
e3ULH 4pe3 Oe3npeIOKHH KOHCTPYKUUH: iS¢ domowi. Koraro B mpacinaBSHCKH €3UK Te3H
CHHTArMH C€ 3aMEHST C MPEUIOKHH, alaTHBHUTE (GYHKIMHU 3a OJIHM3KHU 1enu moeMa npemior kp*
(mowi¢ ku ojcu). Axo cTaBa qyma 3a TaJCUHH [ISJU 0 KpaliHaTa TOUKa 00aue, Ha Is1aTa ClIaBsiHCKa
TEPUTOPHS e M3NON3Ba mpeior do ¢ D (jechac do Rzymu, siegac do dna), KoHTO B HAKOU €3UIH
U B ONpEICICHA CUTYAI[MH MOXKe Ja Oblie u3pa3eH upe3 w ¢ B (exams ¢ Mockesy). ImeHHO Ta3u
CHHTAKTHYHA KOHCTPYKIMS ¢ WiaTHBHA. B Hauanmnarta ¢asa OoT pa3Bosi Ha MHIOEBPOICHCKHTE
€3UI T4 ¢ OmIa u3passiBana ¢ oesnpemioked B ot tumna wejs¢ dom (Ilpumepu o Kemmd 1978:
92). HenH ekBHWBAJCHT € JHCIIHATA aHIIMiCKa Qpasa to enter the room (‘wej$¢ do pokoju’).
ApXanyHU KOHCTPYKIMH OT TO3U THII B CTAPOPYCKH €3HK Ca 3aCBHICTEICTBAHH B CPETHOBEKOBHU
MUCMEHHU NMaMeTHULU Kato Jletomuck no MnareeBckoMy cnucky oT 1425 . nmo nanHu Ha JI. H.
Sxyouncku — noude Kueswv (SIkyouncku 1953: 173). CbBpeMEHHU KOHCTPYKIIMU OT TUIIA MOWi¢
mu, mowie panu (C), mowie do pana (D) HU naBatr ABOWHO OCHOBAaHHUE J1a TH MPUYUCIAM KbM
eHa CEeMAHTHYHO-NAJC)KHA rpyma: 1. eIHaKBaTa NPOCTPAHCTBEHO-KUHETHYHA CTOMHOCT Ha
(GYHKIMH, TPAJAUIIMOHHO TPHHAIJIEKANM KbM PA3IMUHU MaIeKH; 2. aJaTUBHUTE KOHCTPYKIUH,
3aCBHUACTEICTBAHH B MO-PAaHHHU (a3u OT MCTOPHUYCCKHUs Pa3BOH Ha e3WKa (IIOCOYCHHUTE MO-Tope
npumepH ¢ C), HSIKOU OT KOUTO OCTaHAIIU KUBH U JI0 THEC.

OyHKIUATA HA TPUOITIKABaHEe, IOKOCBAaHEe, yCTpeMsiBaHe (cTpemex) kbM Hemlo (allativus)
Ha TIOJICKH C€ W3pa3siBa ¢ MpeAcTaBkara przy-: przy-blizyé, przy-sunqé, przy-stangé, T.e. ¢
eNIeMEeHTa, KOWTO UMa ChIIATa CTOMHOCT KaTo mpeiora ku Wik do, peClIieKTUBHO KaTo alaTHBHUSI
JIaTHB B HSKOM €3MIM (HEMCKH, CTapOpyCKH, CTApornoicku —,przylneta jest kos¢ miesu memu”
(ITo Kemmnd 2007: 7). KM mnaronute, yrpasisBally oJ00HU ajlaTUBH ITPE3 CPEAHOBEKOBUETO,
ca ce oTHacsuM: przystac, przyblizy¢ sie, przystapié, przywiqzaé, przytkngé, nakloni¢ u np. c
oesmpemiokeH locativ. JlHemnuTe mnaronu: przygladaé sie, przypatrywac sie komu, czemu ca
CBILIO ANATHBHH, Thil KATO CEMAHTHKATa UM HE Ce pa3jMvaBa OT Ta3W B TOKY-IO MPUBEICHHUTE
npuMepH. Karto ajaTuBHE ¢ pa3nuyHa CTENeH Ha MPHOIMKABaHE, MOKEM Ja KaTeropusnupame
BCHYKH TJIAroJi C JAaTHBHA PEKLHsS B MOJCKU €3HK. SIpbK MOpGHOCEeMAHTHYECH CSKCIIOHEHT Ha
roJisiMa 4acT OT TsX ca npedukcure (do, przy): dodaé, dosypacé, dolaé, dokupié, dorzucic, dolozyc,
przydaé, przylozy¢, przysypal, przynies¢, przymierzyé;, mowic, powiedzieé, zapowiedziec,
donies¢, oznajmié, obwiescic, radzié, przyznac, rokowaé, rozkazac, pozwolic, wyznaczyé, zalecic,
polecié¢, wybaczy¢, zadaé, powierzy¢, narzucic, zaplacic, nagrodzié, odplacié, zyczyé, winszowac,
zawdzieczad, uczynié, wyswiadczy¢, wyrzqdzic¢, sprawié, wyjednac, wyrobic.

3 AGCTpa](THa CEMaHTH4YHa CIMHMIIA, ChAbpXKaIla MaKCUMyMa OT CEMH, KOUTO Q)opanaT CBbOTBECTHOTO ITOHATHEC
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WnentudukanioHHaTa CEMaHTHKA Ha Tajexka, KoiaTo O TpsOBajo J1a ce CBbP3Ba C MMETO
My (dativ) HOCsT Tnaromute dac, wreczy¢, doreczyé, przekazad, przyniesé, postac, pomoc u np.,
ChC CEMAaHTHYHOTO W3UCKBAHE 3a OAYLICBEHOCT Ha O0eKTa. AKO MpHeMeM LenTa 3a BoJeIa
kBanugpukanTa Ha C, To ToraBa Toii He Ou TpsIOBaIo 1a 51 ,,1enu” pakyntaruBHO ¢ B rmpu rmaronute:
pomagac komu — wspierac kogo, sprzyja¢ komu — popierac¢ kogo, dorownac¢ komu — doscignqé
kogo, kltaniac si¢ komu — pozdrowi¢ kogo, wierzy¢ czemu — wierzyé w co. IIpsiko CBBp3aHH C
IeJT ca IJIAroJIuTe, YIPaBIABAIIY Tpaauluonuus D: zqdac, potrzebowac, domagac sie, wymagac,
pozqdad, laknaé, zyczyé, oczekiwacé, wypatrywaé, szukaé, KakTo ¥ pETUPAIIUTE TPAIUIIMOHHUS
B: dopominaé sie czegos/cos (D=B), prosi¢ wsparcialo wsparcie, bltaga¢ litoscilo litos¢, zebraé
mitosierdzialo milosierdzie (D=B). B mocnemuure Tpu nmpuMmepa MMa W3BECTHA CTHIIMCTUYHA
nudepeHmanys — popmute ¢ D UMaT ThpKeCTBEHO-apXandeH OTTEHBK, a Te3u ¢ B ca TumuuHn
3a ChBPEMEHHUsI MOJNICKH e3uK. [lomxomsiy mpumep 3a WIFCTPHpaHe Ha aTaTHBHOTO YIPaBICHHE
Ha IeJITa € TCHUTUBHATA KOHCTPYKIWMS: bilet do kina, do teatru. llenta e ompenensia u mpu
TPaIUIIOHHO Pa3HOMAIC)KHU KOHCTPYKIMH KaTo: podotac, sprostac czemu (C) / daé sobie rade,
poradzic¢ sobie z czym (N). MHOToOpo#HHM ca IpuMepuTe 3a 11en ¢ npezior dla (moHskora ¢ do),
T.e. ¢ TpaauumonHo Henenesus D: dla jasnosci obrazu, wezmy dla przykiadu, dla porownania,
cos sie pojawia dla oznaczenia relacji, dla wlasnej przyjemnosci, przystqpic do analizy, dlugopis
potrzebny do napisania... Camute Qpasemu celem (N) u w celu (Ms), mie¢ cos na celu (Ms), za
cel (B), by¢ u celu (D), dopig¢ celu (D): Celem (w celu) zjednania poplecznikow oglosit odezwe
do obywateli, 3a IOpelieH BT ,,cHEMAT Pa3HOMAISIKHOCTTA B UMETO Ha 00LIaTa ympaBisBaiia
CeMaHTeMa.

Mo otHomeHUe Ha nombIHEHHETO C eI MPOCTPAHCTBO ¢ APYTUTE MPUBHICTUPOBAHHU IO
ta3u quHus najaexu (B, D, N). Cripsimo B Harp., Ha ITpezieH 1uiaH n3bKBa He TOJIKOBa POJICTBOTO
UM 4Ype3 JOMbIHEHHETO (TPSKO MM HEIPSIKO), KOIKOTO CMHUCIOBAaTa MM ONU30CT Ha Oa3ara Ha
HETanusaTa B CEMaHTHYHHS TPOQUI Ha TIATONHTE: sprzeniewierzy¢ sie komu (narodowi,wladzy)
/ zawies¢ kogo (narod, wladze), zapobiec czemu (wojnie, klotni) | nie dopusci¢ do czego (wojny,
ktotni). ToBa HM aBa OCHOBaHHUE J1a OTHECEM ITOJJOOHU ,,pa3HONAIEKHH ™ YIIOTPEON KbM €HA U
ChIa MPOCTPAHCTBEHO-CEMAHTHYHA MaIeKHA KATETOPHSI.

CBBMECTHUTE TPOCTPAHCTBEHH (YHKIMU CE OTKPUBAT B JYyONCTHHTE PEKLHH HA HIKOU
rnaronu: przewodniczy¢ czemu v na czym (opmanen superficialis) (C=Ms), panowac komu
win nad kim (superesivus) (C=N), ujs¢ komu nnu od kogo (ablativus) (C=D), przymila¢ sie komu
w do kogo (allativus) (C=D).

BesnpeaiokHUTE CHHTAKTUYHU (aJIATUBHU) KOHCTPYKIIUH, M3Pa3siBAIN MTPUABHKBAHE, BT
KbM OJTU3Ka IIEJT ca U3YE3HAIH Ipe3 CPETHOBEKOBHETO (,,idzie fobie krol zbawiciel”) (Ilpum. mo
Kemng 1973: 93). Kato penukT OT MHHAJIOTO B CHbBPEMEHHHUS PYCKH €3UK CE € 3ala3uil U3pa3bT
uomu domot, B pe3ynrar oT oHeTHYHa TpaHC(HOpMalKs Ha JTaTUBHOTO okoH4aHHe *idti domovi.
CpnOckaTa HapoHa TTOe3Ks H300MUIICTBA ¢ MOMOOHU NPHMEPH, a B THELIHHS Pa3rOBOPEH CPHOCKH
e ¢pekBeHTeH M3pasbT idem kuci (‘idg do domu’). B moncku e3uk ce e 3ama3uil CpaBHUTEITHO
psIIKO yHoTpeOsBaHUST u3pas: ,,wyszli mu na spotkanie”.

Dativus ethicus npe/cTapisBa e1aTiBHa KOHCTPYKIIMS, HO B HEHHUS MAUPEKTEH EKCITPECHBEH
BapuaHT (+expressivus): babcia mi zmarta, pies mi si rozchorowat.

[oBTOpeHueTo Ha cyOeKTa, Ha JIMYHOTO ,,a3”, KOETO CSIKAIl ce pa3aBosiBa (M PeayIUINIUpa)
U BTOPOTO C€ BpPbBIIa KbM IBPBOTO (IPEHOCEH enaruB-anatuB) u3passea Celownik zwrotny:
Pozwolitam sobie na ten wypoczynek. MoxeMm nja To HapedeM penuIpoveH JaTHB.

[penBua paschbkICHUATA TOTYK, CMATaMe 3a MO-yMECTHO Has3BaHueTo dativ (B pycku
JIaTeJbHbIH), KoeTo obade, cropen MPEIIOKCHHETO 3a HOBA MAaJeKHA KiIacH(PUKIMA, OUxme
3ama3uiIi caMo 3a enHa OT GyHKIUUTE Ha TpaauimonHus C.

1. 4. Umeto Ha B (ot bierny ‘macuBeH’, T.e. IIoeMalll U3IUI0 SHEPrUsITa Ha activ; Ha pycKH
BUHHTEIIBHBIN — THPISII U310 Bh3AEHCTBUETO HA TIABHUS AKTAHT B U3PEUECHHUETO, CAKAIIl KaTo
,M3KYIUICHHE 32 BUHA’) CBIIO HE € OT Hal-moaxoasuuTe. Beue BUIsSXMe, ye CHINO TOJIKOBA
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,TIACHBHK” MOTAr Ja ObJaT 1 APYTH MaJeKH B chluara GYHKIHUS Ha MPSKO AOMbIHEHHE. B possra
Ha epraTUBHO IMPSIKO IOITBIHEHUE HEPSIKO ce mosiBsiBa N: skonczylo sie milczeniem (pesynmamus),
tchnelo cieptem i woniq, szarpnelo drzwiami, dmucha mrozem, rzuca statkiem (N=B) (Ilpum. 1o
Toxapcku 1973: 95).

OcBeH TOBa, (aKTHT, Y€ MACHBHOTO NOMBJIHCHHE € 00XBAaHATO TOTATHO OT MOIJIOra, T.C.
MApKHPAaHO ChC 3HAK IUTIOC 10 CXeMaTa Ha VlelMclieB, M3KIIIOUBA CIydau Kato wiatr rozwiewa
chmury, KoraTo IOUTOr'bT HE CaMo Ye He 00rphila ISTIOCTHO MPEAMETa, HO CSKalll ro pa3apodssa
(mucneprupa) — TyK 3HaKBT € MUHYC — OT Cpe/iaTa Ha MpeMeTa B ocoka HaBbH. CJ1e10BaTeITHO, B
cIydasi He CTaBa AyMa 3a B, a 3a crieruasieH IeKOMIIO3UTHBEH CTATyC, KOMTO 03HaYaBa MUHYCOBO
JIBHKEHHE OT LIeHThpa Ha npeameta (Memvcnes 1935).

He ca peaku cnydaunte, KOrato IpsIKOTO TOMBJIHEHHE € MO ChbBMecTHaTa pekuus Ha B u N.
Oco6eHOTO €, Yye caMo MPOU3BOAHKUTE TTep(EKTUBHHU TNIATONIM YIPaBJsBarT B ¥ MMEHHO MPH TAX
Ce OTKpOsIBA TOTAIHOTO ,,00ce0BaHe” Ha JOIBIHEHHETO, KOeTo abcopbupa Lsiara eHeprusi Ha
[JIaBHUS apryMEHT, ChCPEAOTOUCHA B [NATONHOTO JCHCTBHE, HO TOBA € HECBIECTBEH MPU3HAK OT
IJI. T. HA IIPOCTPAaHCTBEHara JOMHUHaHTa (supralativ): rzqdzi¢ kim / zarzqdzic co, kierowac kim /
skierowac, wykierowac kogo, poniewierac kim | sponiewiera¢ kogo.

OTHOBO B MOJKperNa Ha MPOCTPAHCTBEHATAa TPAKTOBKA HA MAaJCKHOCTTA HBAT IIArOJH C
TBBpJC ONU3Ka CeMaHTHKA, TPAIUIMOHHO Pa3MpeiesieHd KbM pasnuynu cyOkarteropuu (B, D),
HO TIPOCTPAHCTBEHO 0OenuHEHH OT adessiv (M HEroBHS MPEHOCEH JIepuBaT protectiv): chronic,
ostania¢, asekurowad, zabezpieczy¢ kogos, cos | pilnowac, strzec, dogladaé, bronié¢ kogos, czegos.

1. 5. CnepBamusr magex ¢ He 0coOeHo cronywinBo Ha3Banue € N (narzgdnik — narzgdzie
‘MHCTPYMEHT, OpbIHE, CPEICTBO’), HA PYCKH — C MO-PAMOHATHOTO MME — TBOPUTENbHBIH
(akeHTHpa ce TBOPYECKHUS XapaKTep Ha NEHCTBHETO, KOWTO BCBHIIHOCT CE€ SIBSIBA PE3YNTAT OT
M3MONI3BAHETO HAa HEOOXOMMOTO 3a TpOIeca CPEICTBO: pisze ofowkiem, poi stuch radosciq).
BcebiiHOCT 0o0ade, emBa M MHCTpyMEHTaidHara (YHKLIUS € TMpPEACTaBUTENHATAa 3a Maneka.
ConmaruBHata (schab z salatkq, czlowiek z autem) m xomuraruBHara (ojciec z matkq, Kasia z
rodzing) QyHKINY ca He TI0-MaJIKO 3HAYMMH, HO HE TOCTATHYHO PENPE3CHTATHBHH, Thil KATO HUTO
eHa OT TPUTE HE € He3aMEHHMa ChbC CHHOHUMHH KOHCTPYKLHH, HAMp. pisaé przy pomocy (Ms)
olowka, cztowiek posiadajacy auto, Kasia spaceruje w towrzystwie (w obecnosci) (Ms) rodziny.

1. 6. Ha3Banuero Ha Ms (0T miejsce) HEABYCMHCIIEHO C€ U3BEX/1a OT MOHATHETO 32 MACTO, HO
TOBa OYEBHUIHO HE € SANHCTBEHATA CeMaTHYHa POJis Ha majieka. He mo-pannoHaiHa e MOTHBAIMATA
B PYCKOTO Ha3BaHMe (IPEJIOKHBIN), Thil KATO HE3aBUCUMO OT (haKTa, Ye TOH € CIMHCTBCHUST
Majgexk ChbC 33IbIDKATENHA PEMO3UIHMOHATHA YIIOTpeOa, B TOJICKU €3HK HAMa majex (ocBeH M u
W), u3passiBaH caMo Oe3MpeNIOKHO. BCBIIHOCT, B CTAPOMOJICKU HE Ca PEIKH OE3MPEIOKHUTE
TEMIIOPAJIHU JIOKATUBU (MHECHUBH): Ze I lecie i zimie boso chodzq w droge (ITpum. o Kemni 1973:
104). IlpocTpaHCTBEHO-CEMaHTHYHNTE PO Ha Ms ca sicHO oTkpoeHH. JIokaTtiBHaTa QyHKIUS Ha
Ms cwpBraga ¢ tasu Ha N. [IpocTpaHCTBEHUTE MOAU(DHKAIMK B CTATHYHOTO MO3HLIUOHUPAHE ca
HpeNIeBaHTHH MO OTHOIICHHE Ha BoJenIaTa JokanHa GyHkuus. CIe0BaTenHO B Ta31 CEMaHTHYHA
poutsi, KakTo Ms, Taka U N, Orxa MOIJIH J1a HOCSAT €JHO M CBIIO UMe. [ Taronure, KOUTO ce CBbp3Bar
¢ Ms: opowiadac, mowicé, pisac, dyskutowad, informowaé, mysle¢ o czym, OTHOBO TpeArioyarar
MPOCTPAHCTBEHA OITM30CT KAKTO IO OTHOIICHUE Ha TIPEIMETa Ha ISHCTBUETO, TAKa U 110 OTHOLIICHHE
Ha anpecara. Ms, kakto u C, u ocoberno W (Bbpeku ue camo Ha C 0€30CHOBATENHO ce MPUMUCBA
JIMCKYPCUBHOCT M BPb3Ka C PELUIUCHTA) Ca HAW-aKTHBHHUTE B MPArMaTH4eH acMeKT MaIeikKH.
InaronsT dyskutowaé Mmoxe a WIIOCTPUpPA U IPYTH OPOCTPAHCTBEHU Bapuauuu: dyskutowaé co
(B), dyskutowac nad czym (N), HO TOMUHaHTHA CIIOPE]] HaC € CyIpajaTHBHATA.

1. 7. Umero Ha wotacz (oT wolam — ‘BukaM, TIpH30BaBaM’) yKa3Ba TOUYHO (YHKIMATA Ha
CHOTBETHATA €3MKOBA KAaTEropHs, HO BBIOPOCHT € JOKOJNKO € ,JISTHTHMEH” HEWHHAT MaaeeH
cratyT. OGpa3oBareyHara MPakTHKa TO MOMy/SIPH3UpA KaTo U3BBHU3PEUCHCKH (eKcTpadpasos)
aZipecaTHB, T.e. Karo M3IUIO MparMaTdyHa BEJIMYMHA C HOMHHATHBHO-CKCIIPECHBHA U
WHTCHIMOHAHA (GyHKIMA. KOHTamMHuHanusTa Ha aneixaTWBONONOOHH (OPMH, MOMBIHUTEIHO
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3aMBIVIsIBAa Ipe/cTaBara 3a mnajexHus npodmwn Ha W. GopMyinHU BB3KIMIIAHUS KaTo: psiakrew,
cholera, Boze, Jezus Maria He npuHaUIeXaT KbM HErOBHTE KBanpHKaHTH. HezaBucumo oT ToBa
obadve, KaKTO ¥ He3aBHCUMO OT (pakTa, 4e rojsiMa 4acT ot opmute Ha W ChBIaaaT ¢ Te3u Ha M
W 4e TeAeHIMATa € M MOCTEeNeHHO M3ISUI0 Ja moeMe (QyHKIHITa My, (QIEKTUBHUTE aJpecaTHBH
ca TUIMYHU NPEACTABUTENN Ha 3BATENIHUS MaieXk B MOJICKUS €3UK U Ca MHTETPajeH KOMIIOHEHT
Ha M3pEYEHUETO, a He BMETHaTa yacT. W OHariensBa IUaJOrMYHO-KOMYHHKAaTHBHHS XapakTep
Ha e3WKa W JI0Ka3Ba, 4e MMEHHO TO3W XapakTep, a He HETrOBHAT adCTpaxupaH Hjeal, € €IHa OT
HETOBUTE YHUBEPCAJIUU.

Cren HarIpaBEHOTO KPATKO M3JIOKEHHUE IO TeMara, OMxMe 0000IIMIN CIIeTHOTO:

[pepasmiexnaneTo Ha Maje)KHUTE Ha3BaHUS B TOJICKHMS €3MK W TEXHMAT aHAIN3 HU JlaBa
OCHOBaHME J1a M3pa3uUM XUIOTe3aTa, ue TPAJUIMOHHHUTE MAaJeKHU IIe Ce MPEerpymnupar Cropen
obmure cu mwin O3k QYHKIMH, OOPMSIIIKM CHOTBETHH CyOKaTeropuy, MOJUYMHEHH Ha eHa
o0eqMHsBAIA IPOCTPAHCTBEHA Makpokareropus. Kakro npekure, Taka 1 NPEHOCHHUTE MaIeKHH
yIoTpeOH UMaT MPOCTPaHCTBEHA KOH(PUTYpaIHsl, H3pa3eHa TUPEKTHO WM MeTa(opHyIHO.

[Nanexxnara peaucTpuOyIys I HaJOXM HOBM MMEHA Ha MaJeXUTEe B HEMOCpEICTBEHA
3aBHCHMOCT OT TPOCTPAaHCTBEHO-CEMaHTH4HaTa UM (yHKIMs. Taka He MajKo TpaJWUIMOHHU
yIoTpeOH, OTHACSIIN C€ KbM Pa3lINuHH TaexH, 1 ,,ce ChI03AT B 00IIa cyOKaTreropus, KosiTo
1€ U3TBb4YM MOAXOAALIIOTO Ha3BaHUE.

W3non3BaHeTo Ha JIATUHCKUTE Ha3BaHMSA, KOUTO OHAIEASBAT MUMEHHO IPOCTPAHCTBEHUS
XapakTep HaIaeXHOCTTa, U Ha TIXHA 0a3a IOITbJIBaHETO HA TEPMUHOJIOTHYHUS MHCTPYMEHTapUYM,
HH C€ CTPyBa pa3yMHO 32 IIeJHUTe Ha QYHKIIMOHATHOTO NpepasnpeiesieHIE.
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3A EJHA CIEIM®PUNYHA ®YHKLIUA HA MOJAJTHUTE IIATOJIN
MUST W TPAFBA B CbBPEMEHHUS AHIDIMACKN

N BbJII'APCKHA E3UK
Hpena Pycesa

IlnoBauBckn yHuBepeureT ,,[lancuii Xuienaapcku*

On the subject of one specific function of the modal verbs must
and trgbva in the contemporary English and Bulgarian languages

This paper focuses on the semantics of the English modal verb mus¢ and the Bulgarian modal
verb trgbva in terms of their intrinsic and extrinsic uses. Special emphasis has been made on the
perception of modality in both languages, as well as on some translation decisions of the two
verbs.

B nuHreucTHkara € IpUeTo Aa ce MUCIH, Y€ MOJAHOCTTA € €IUH OT OCHOBHUTE MPU3HALU
Ha M3PEYEHUETO — LIMPOKO IIOHATHE, ,3a KOETO BCE Olle HsAMa obonpuera aeduHumms
(I'pamarmka 1983: 22 — 24). Criopen, K. ®unTen ToBa € KaTeropus, CEMaHTHYHO HaTOBapeHa ChC
3HAYEHUSTA ,,Bb3MOKHOCT WM ,,HeoOxoaumMocT * (PuHTEN (€I1. U3TOYHHK)), JOKATO APYTH aBTOPH
BKITIOYBAT B HEWHUS 00CET U ,,)KeIaHue, Moioa [ ...] BEpOSITHOCT, TOCTOBEPHOCT, HEJAOCTOBEPHOCT,
YTBBP)KICHHUE, OTPHLIAHKE, BBIIPOC, OTTOBOP, JEHCTBUTEIHOCT, HeaeHcTBUTeMHOCT (I pamaruka
1983: 23). BepimHocT T4 € Kilac B paMKHUTe Ha U(ThpHUTE Kareropud u criopen I Tepmkukos
KaTo TakaBa HM3pa3siBa ,,0THOLICHHE KbM pealHOCTTa“, T.e. AaBa ,,0HTOJOTMYECKa OLEHKa Ha
JEUCTBHETO M Ha CYOEKTHO-TIpeAMKaTHaTa BpPB3Ka WIM [...] OlleHKa Ha JIOCTOBEPHOCTTa Ha
n3kazBaneto” ([epmxukoB 2003: 162). JlokaTo B aHNIMHCKHUS €3HWK IpylaTa HAa MOJAITHUTE
IVIarojiv € 700pe u3cieBaHa U ONHMCaHa, TO B ChBPEMEHHOTO OBJITapCKO €3MKO3HAHNUE HAINYUETO
UM Bce OlIe ce IOCTaBs 10Jl CbMHEHHE OT HIKOM e3ukoBequ (ArtaHacoBa, Pamynosa, Pankosa,
Pyces 1963: 183). B pogaute rpaMaTUKy € MOMYSPHO CTAHOBUILETO, Y€ MOJAIHOCT CE U3pa3siBa
OCHOBHO 4pe3 MOpQOJIOTHYHATAa KAaTeropyus HAKJIOHEHHE, HO ChbBPEMEHHHUTE €3MKOBEIU BCE I10-
YeCTO MOCTABAT BBIIPOCA 3a CHIIECTBYBAHETO U Ha JIpyrH (HEMOPQOIOIrHYHN) MOAAIHHU CPEACTBA
(Hunonosa 1984; Kynapos 1985; Kynapos 1994; I'pamaruka 1983; I'pamaruka 2003 u np.). Cpen
TSX Ha I'BPBO MACTO CE MOCOYBAT T.HAP. MOAAIHU IJIAroJId KaTo Mozd (Modice), ymes, mpaoea,
ousa n ap. OOEKT Ha M3ClIeBaHE B HACTOSIMIMS JJOKJIAJ ca MMEHHO MOJAIHHUTE TJIAroiu M I10-
KOHKPETHO OBJITapCKUAT IVIaroil mps06a VM aHITIMHCKOTO MY ChOTBETCTBUE must. OCHOBHATa HU
LIeJT € Jla IPECTaBUM e/iHa criennuyHa QYHKIHS Ha CIIOMEHATUTE IVIaroj — CIoCOOHOCTTa UM
Jla TPAHCIOHHMPAT CBOETO OCHOBHO 3HA4YECHHUE ,,HEOOXOIMMOCT B ,,[IPEIMNOIOKHUTEIHOCT  HIIH
,,BB3MOXKHOCT"",

Baxno e na orOenexuM, ue TO3M BBIPOC HE € MOJAPOOHO pasmieraH B aHIIMICKaTa U
Obirapckara rpamaruka. VHrepecHM HaOnrofeHHs IO TeMara OTKpHBaMe B €IQHA OT Haii-
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MOMYJISIPHUTE aHIIMHCKH IPaMaTHKH, KbAETO € 0TOENISI3aHo, Ue Te IPUTEXKaBar ClIoCOOHOCTTa Ja
M3passBar OCBEH crenn(pUIHOTO CH, ITTABHO 3HAYCHUE, U HECBOWCTBEHO, BTOPOCTEIICHHO 3HAYCHHE
B 3aBHCUMOCT OT KoHTeKcTa ([pamarnka 1985: 219). Enun ot MankoTo Obirapcku aBTOpH, KOUTO
ca oObpHaIM BHUMaHHE Ha TO3M BBIpOC, € 1B. Kymapos, cropen koroto ,,Hail-xapakTepHUTE 3a
CHhBpPEMEHHUS OBJITapCKH €3UK KOHKITY3UBHH MOTU(HUKATOPH ¢ ITpeodiiaiaBaiia IpeIoIoKUTeTHA
MOJIaJIHA OTCSIHKA Ca Mooice Ou, Modce Od, BePOSMHO, NO 6CSKA BEPOSIMHOCI, HABSPHO, CUZYPHO
[...], mpadea oa [...]*" (Kyuapos 1994: 201). Cniopen aBTOpa Te3u MOTHU(PHUKATOPH MOTAT Jia ce
yrnoTpeosT 1) nim B chueTaHue ¢ MapKupaHa KOHKITy3HBHA IviaroiiHa (popmMa, 2) Ui B ChUeTaHue
C JPYT JIGKCUKAJICH KOHKJIY3MBEH Mapkep, 3) win caMmoctostenHo (cpB.: 1) Tpsabea da ne com
usenedcoan 0obpe, 3auomo ms nouyHa oa ce cmee; 2) B ceno maucmuna mpsbea doa e umano
npedamen; 3) Tus cmenu mpsbea da ca uznoxcenu va eamvpa) (Kymapos 1994).

B crnepBamuTe pemoBe mie pasmiegaMe CEMaHTHYHATa HATOBApEHOCT HA AaHIIMHCKHSA
MOJIaJIeH TJIaros must ¢ oriea Ha crenuduyHara My QyHKIMS 1a U3passisa ,,IPeANoIoKeHne" 1
,,BB3MOXKHOCT".

I. YmorpebaHaMoIaTHUS IIIAT0J Must 3a M3PA3sIBaHE HA ,,lIPEAMOIOKECHHE U ,,Bb3MOKHOCT

KakTo Bede Oeliie crioMeHaro, B ONPEeNICHN CUTYally aHIMHCKUAT MOJAJICH TJ1aroil must,
y4yacTBalll B KOHCTPYKIIMH OT TUIIA must + bare infinitive’MoKe 1a ce peann3upa ¢ pa3iIndHo OT
OCHOBHOTO CH JICOHTHYHO 3HAYCHHE’ U J1a ce MPUOTMKABa [0 CMUCHII JI0 CIMCTEMHUYHATA yIoTpeda
Ha may, KaTo CTEIICHTa Ha BEPOSTHOCT IPH must odade e Jaed Mo-BUCOKa U Ce XapaKTepu3upa I1o-
CKOPO Karo ,,enrcreMuyHa Heooxoaumoct (I'pamaruka 1985: 224). C uen na mwitoctpupame Ta3u
crienuduKa Ha 1v1arojia must, CMe MpeCcTaBIIN HIKOJIKO MpUMepa Ha aHIIMHCKH U ChbOTBETHUTE
NPEBOIHYU BapuaHTH Ha Obarapcku®. [1] ,,1t must be bad, ,, reasoned Aziraphale, in the slightly
concerned tones of one who can ‘t see it either, and is worrying about it, ,,otherwise you wouldn ‘t
have been involved; [2] Aziraphale said: “Something must have happened in the hospital; [3]
., Then someone else must be interfering”; [4] ,, We know the child must be alive, *“ said Crowleyy,
“so-"".

B rpamarukara Ha P. Kyspk, C. Tpuitn6aym, Jix. JInita u M. CBapTBHK € TIOACHEHO, Ue MpH
enuCTeMUYHa ynoTpeba MONAIHHAT TNIAroji must Mapkupa Bb3MOXKHOCTTa JACHCTBUETO Jia Ce
BB3mpueMe karo uctuaHo ([pamaruka 1985: 224)5. Tyk obade e HEOOXOMUMO Ja ce aKIeHTHUpa
BbpXY HIOAHCHTE B CEMaHTHYHATa WHTEpPIpETAls Ha AafeHUTe npumepu. B uspeuenus [1] u
[4] nmame n3passBaHe Ha ,,JIOTHYECKO MPEIIoJI0KeHNe , HATPaBEHO Bb3 OCHOBA HA HAJMYHATA
uH(popMaIs 1 OCHOBABAIO Ce Ha CyOEKTHBHOTO MHEHHE Ha TOBOPEIIOTO JIule (CpB.: — [t must
be bad, ,, reasoned Aziraphale [...] u ,, We know the child must be alive [...]). Ilonkpena Ha
TOBa TBBpJIeHHE OTKpuBame Ipu Kp. AnekcoBa, cropes KOsTO NpU OTYMTAHE Ha ITO3ULUATA Ha
TOBOPEIIHS U OTTaM Ha HeroBara CyOeKTHBHA €BHUCHIIMATHA OIIEHKA, CTaBa ICHO, Y€ B €CTECTBEHHS
€3UK CBILECTBYBAT TUI MOAAJIHU KaTerOPUH, M3pa3siBallld eMUCTEMUYHA MOAAIHOCT, IPH KOUTO
,»JJOCTOBEPHOCTTA Ha W3Ka3BaHETO € OOCKTUBHO OOYCIIOBEHA OT YHMCTO >KUTEHCKaTa MO3UIHs Ha
TOBOpEIUS, OT OOBbP3aHOCTTA B pEalIHHs CBAT C M3TOYHMKA HAa ChoOIaBaHarta WHQopMaIus,
OT CBUJIETEJICKaTa/HECBH/IETENICKATa MTO3HIIUS Ha TOBOPEIIHS, OT TOBA JJAJIM C€ ONUpa Ha 4YyXJa
HH(pOPMAITUS WK HAa COOCTBEHO YMO3AKIIOUCHUE U TIOA. (AJIeKCOoBa (1. H3TOUHHK)).

Mspeuenns [2] u [3] oT apyra ctpaHa morar ja ObJaT TpPaKTyBaHU WM KaTO WU3passBalld
HTpenmnosioxkenue” (cps.: Then someone else must be interfering = logical presumption), unu

KaTo HAaTOBAPEHU CHC 3HAYCHUETO ,,BepOﬂTHOCT“, KOeTo obaue He ce omnvpa Ha JJHMYHOTO MHCHHUE
1 Bonnet e moit — 1. Pycesa.

2 OcHoBHa (opma Ha rioroia 6e3 to. Bxk. I'pamaruka 1985: 127.
3 TTo mos1po6HO 3a MOHATUATA NEOTHUYHA M STMCTEMIYHA MOJATHOCT BiK. DHHTEN (eI1. U3TOYHHK).
4 TIpumepure ca excrepnupann ot kaurara Ha Tepu ITparyer ,,Good Omens. The Nice and Accurate Prophecies of Agnes

Nutter, Witch ” u npeBoHus i BapuaHT Ha OBIrapcky e3HK ,,Jo6pu momnu6u. IIpaBure 1 akypaTHH npezackasanus Ha Araec HbTbp,
Bemuua“.

5 [1] — Tpsbsa na e nonro — 3akioun Asupader ¢ JISKo 3arpHXeHHs TOH Ha HAKOMH, KOHTO ChIIO HE BUK/JA U TOBA IO
TpeBOkH. — VHade TH HsAMalle a cu 3aMmeceH; [2] Asupaden 3assn: — Heruo tps6Ba na e cranaio B 6onuunara; [3] — ToraBa 3Hauu ce
HaMmecBa HAKOH Jpyr; [4] — 3HaeM, 4e jereto TpsOBa Ja e )xuBo — 3as1Bu Kpoynu, — Taka ye...

6 I'pamaruka 1985: 224.
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Ha KoMyHUKaropa (cpB.: Then someone else must be interfering = it is possible but this is not my
presumption or knowledge on the subject).

B I'pamaruka 1985 oTkpuBaMe TBEpAEHUETO, Y€ APyra BakKHA Crieli(rKa Ha eTMcTeMUYHATa
yrnorpeba Ha Tiaroyia must € PakThT, 4e TOBA HETOBO 3HAUYCHUE CPABHUTETHO PSJIKO CE M3IOI3Ba
BbB BBIPOCHTEIHU W OTPHUIATEIIHH U3PEUEHHs, KAaTO 3a H3pa3siBaHe Ha OTPUIATEITHOCT
OOMKHOBEHO C€ TpeIIoYnTa ChOTBETHaTa (popMa Ha MOJAJHMS INaroi can, cpB.: You must be
joking e paBHO3HauHO 1O cMUCHI Ha You can't be serious (IlpumepsT € mo I'pamatuka 1985).
B cnyuas orpunarennara hopMa Ha must € mMo-ciabo MpearnouynuTana mopaan aMOUBaIEHTHUS i
XapakTep — B €HHU OT CIy4auTe M3pas3siBa MPeoI0KEHUE UK BEPOSTHOCT, U B JAPYTH CIIyyau
— 3abpana. Bce mak He MOXKeM Ja OTpedeM, Ye Makap M PSIKO must MOXe Jia Ce MU3M0N3Ba U
ChC 3HAYEHHE ,,BEPOSTHOCT™ B KOHCTPYKIIMH 32 Heranust — cpB.: His absence must not have been
noticed = His absence can't have been noticed (ITpumepsT € o I'pamaruka 1985).

IMo momobue Ha OTPHUIATETHUTE W3PEUEHHS, BBIPOCUTEIHUTE YMOTpeOu Ha must (=
6b3MOJICHOCH) Ca CPABHUTEITHO PEIKH, HO ocbiiecTBUMH. CpB.: Must there be some good reason
for the delay?, xarto BBIIPOCHOTO 3HaUE€HHE MOXKE J1a ObJie MpeaJeHo W 4pe3 KOHCTPYKIMATA:
Does there have to be some good reason for the delay? (Ilpumepsp e o I'pamaruka 1985)7.

II. Vmorpeba Ha MOAATHYS TIIATO Mpsi06a B KOHCTPYKIIMU OT TUIA mpsdea + 0a + enazonna
@opma 3a n3pazsBaHe Ha ,,IPEIIIONOKEHHE " U ,,BB3MOKHOCT

Beue Oemre ciomeHaro, e momo0HO Ha must OBITapCKHUAT MOJAJICH TIIATON mpsiO6d ChIIO
MOXE Jla y4acTBa MPH M3Pa3siBAHETO Ha ,,eMHUCTEMUYHA MOAATHOCT®, KOETO Ce OKa3Ba HEroBa
BTOpOCTeneHHa (cexyHaapHa) gynkuus. Cps. Hanp.: [1] — Tu uaxaxve 0aced cu npuwiusa,
mps66a 0a cu yoapui Hewo om po3080mMo MAacio — noosex az wezosumo, [2] Eounusm oowrvn
om bwneapus, opyzusam sicussn ¢ Eepona, éce bu umano kakeo oa nonpuxasgam, noHedxice 6ce nax
mpsi66a 0a uma HsAKos paziuuka medcoy 3anada u Hawama mamrkosuna, [3] Yaxame nHue ¢ baul
Tans nonosun uac, waxame ysn yuac — Kouo ce ne epvua. Tpsadea da my ce e cayuuno nHewo, [4]
. v me3u mpsbea da ca ce nacesmxanu. Hemcrka cmoka! “8,°.

B w3peuenus [1], [3] u [4] koHCTpyKIMsITa mpsabea + oa + enaconna ghopma wspassisa
MPENOIOKEHNUS, HAlPaBeHH Ha 0a3ara Ha HaOmoneHus Wik HaanyHa uadopmaiwst. Tyk TpsOBa
na Obae orbensizaHa eHA ChINECTBEHA crelupuka Ha emuCcTeMHUYHara ymorpeda Ha Te3u
KOHCTPYKI[HH — [TPU TEMITOpaliHaTa TpaHc(opmaliust Ha riaroyia mps66a BB (popma, pasinyHa OT
IIpe3eHC (HEOTHOCHUTEITHO CETalllHO BpeMe), INIaroibT Ce peajn3nupa Mpean BCHYKO C OCHOBHOTO
CH 3HAYCHUE ,,HCOOXOTUMOCT . Omnvpeo motul cedeule Ha Kpanyeya Ha KaHanemo, cemue nouHd
da cs0a no-yoobHo, no-cemue mpsosaute mpouya 0a ceOuM HA eOHOMO Kahane, mpsaodeauie
Hesanuyosusm cun 0a ce céue Ha Kpalueya Ha Opyeomo, 3a 0a uma 6vamodcHocm oail I anvo 0a
83eMe XOPU3OHMAHO NOLOJICeHUe. — ,,HEOOXOMMOCT"’, OTHOCHTENHA (hopMa).

B mpumep [2] obaue ce HabmroqaBa aMOWBAJCHTHA CEMAHTHYHA HATOBAPEHOCT, KAaTO B
MBPBHSL CITy4Yail mpsi66a MOXKE Jla C€ WHTEPIIPETHPA Karo ,,JIOTHYECKO MpeanoiokeHue” (Cps.:
[...] nonesce 6ce nax mpsibsa oa uma Haxos pasnuuxa [...] = Koukmyzuena ynompebda), a BbB
BTOpHS — KaTO U3pa3siBall] 3HAYCHUETO ,,Bb3MOKHOCT (CPB.: [...] nouesice 6ce nax mpsbea da
UMQ HAKOSL pazIuyKa [ ...] = 6b3MOCHO e 0a uma).

B orpunarenHu ¥ BBIPOCUTENHH HM3PEUEHUs] E€MMCTEMUYHATa yHnoTpeba ,,Bhb3MOXKHOCT™
Ha pa3mIeKIaHUTE KOHCTPYKIIMU ¢ MOJAJHUS TIAroyl mpsabea € CUIHO orpaHuyeHa. Koraro ce

7 B HacTosimus 10K HAMA J]a Ce 3aHMMaBaMe MOAPOOHO C OITMCAHMETO Ha OCHOBHOTO 3HAYEHHME ,,HEOOXOMMMOCT Ha
MOJIaJTHATE IVIaroJIM must ¥ TPAOBa, a BMECTO TOBA 3a HY)KJIUTE HA M3CJICABAHETO CaMo IIle paMKHpaMe Heropara creruduka u ynorpeou —
6err. Most.

8 TIpumepuTe ca excuepnupanyu ot kHurata Ha An. KoncrantiHoB ,,baii 'aHb0™ ¥ OT npeBosHMs 1 BapHAHT HA aHIVIMICKH
,.Bai Ganyo. Incredible Tales of a Modern Bulgarian . luTepecHo ¢ 1a ce oTOenesxH, 4e HaBCIKb/e B Hal-HOBHUSI aHITHHCKH TIPEBOL

Ha ,,bait ['aHBO* IpEeBOAAYBT € pelInII a pe/jajie 3Had4eHHeTo Ha TpsaOBa ¢ must. ToBa criope Hac He € CIIy4aifHO U Ile MPUIIOMHHM, Ye
CHTYaIluATa € aHAJIOTWYHA W IPH ITyOINKyBaHUTE OBJITapCKH MPEBOIH HA TPAHCIIOHMPAHN IPUMEPH ¢ must (BX. O-TOPE B H3JIOKEHHETO).
9 [1] “You’re sewing on some sort of pocket; you must have gotten something for your rose oil,”I insisted jokingly; [2] Surely
there ought to be something for them to talk about, since after all there must be some sort of difference between the West and our home-
land; [3] Bai Ganyo and I waited for half an hour, then an hour — Kocho didn’t return. Something must have happened to him; [4] “Those
fellows must have gotten themselves pickled, too. Bunch of Germans!”.
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cpeliar, Te ce Cpelar NPeIuMHO ChC 3HAYCHUETO ,,HE00X0UMOCT (cpB.: Cedemme “nworcu’ 3a
ycnexa — mpabea au 0a pazdupame om 6CUYKO U 3aW0 XOpama ca HAti-2onemusim Hu pecypc?)
(<http://www.lifehack.bg/self-improve/sedemte-lagi-za-uspeha-4/>), a ynorpebeHH BBB BTOPO
JIUIIE — YECTO U Capka3bM (Hanp.: Tpsbea au 0a nyuiui Kamo KOMUH... LU KO2Amo HAMA CHs2 0d
kapaw cHezopun...) (<http://fb-like-bg.info/frazi/vij/2690>). Heobxonumo e na ce orbenexu, ye
B OTPHIATEIHN KOHCTPYKIHU ChC 3HAYCHHUE ,,BB3MOXKHOCT 4ECTO BMECTO (opMmaTa He mpsabosa
ce MPEANOYUTAT PABHOCTOWHHM MO CMHCHJI KOHCTPYKLHH OT BUJIA HA He € 6b3MOJICHO, HAMA KAK,
UBKIIOYEHO e Oa U JIp.

B 3akiroueHne MOXeM @ OTOETEKHM, Y€ MEXKIy MOJAAIHHTE [IArOJH must U mpsbea
ce HaOmOIaBa CEMaHTHKO-(QYHKIIMOHATHO Cx0ACcTBO. OCHOBHATa MM pOJS € Ja H3pa3siBar
JICOHTHYHA MOJAANHOCT (eKCIUTULMPAT 3Ha4YEHUETo ,,HeoOxomumoct ). Hapen ¢ ToBa obaue mpu
ChyeTaBaHe C JPYrH [VIaroju (B KOHKPETHH CHHTAKTUYHH YCJIOBHUS) TE MOTAT Jia y4acTBaT U B
M3pa3sIBaHETO Ha EMMCTEMUYHHUTE 3HAYEHHS ,,[IPEIIONIOKEHHE” U ,,BB3MOXKHOCT”. Cropen A.
Kpariep BapraTHBHOCTTA B 3HAUEHUATA HA T€3HM MOJAJIHH IJIArOJIM HE TPsiOBa Ja ce pasriex/a
KaTo CIy4aeH aKT Ha MOJMCEMHUs, a KaTO Pe3y/ITar OT KOHTEKCTyalHaTa 3aBUCMMOCT Ha IJiaroja
(Kparep1981: 38 — 74).

IMonayano B €BOJIONMATA HA €3WKA CE€ OTYMTA IOBTAPSIl Ce MOJE] MPH CUCTeMara Ha
MOJIAJIHUTE TMPEAUKATH, KAaTo IJIarojid, KOMTO MbPBOHAYAIHO HE MPHUTEKABAT EMUCTEMHUYHA
(yHKIMS, C TeUESHHUE Ha BPEMETO IO MPABUIIO PAa3BUBAT M TO3U BUJI MOJIATIHOCT, KOSITO C€ IPEBPBIIA
B HEU3MEHHO JIOMBJIHEHHE KbM OCHOBHOTO UM 3HadeHue (Dunren (e1. U3TOYHHUK)).
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Hayunu TpynoBe Ha Cpblo3a Ha yuenute B boarapusi—Ilinosaus. Cepusi B. Texnuka u
TeXHOJIOTHH, eCTeCTBEH HH XyMaHUTApHU Hayku, ToM X V1., Cb103 Ha yueHuTe cecust “MexkayHapoIHa
KkoH(pepennus Ha muaauTe yueHu” 13-15 wuu 2013. Scientific research of the Union of Scientists in
Bulgaria-Plovdiv, series C. Natural Sciences and Humanities, Vol. XVI, ISSN 1311-9192, Union of Sci-
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3A IVIOBAUBCKUTE XOAOHUMMU - PE3VJITATHU OT
IIbPBUYHA JIEKCUKAJTHA OHUMU3ALIUA (JIMHI'BUCTUYHA
KATEI'OPU3ALUA U BBTPEHLTHOCUCTEMHA TPAHCITO3UILIUA)

cTyleHT B Marucrbpcka nporpama ,,AKTyajHa ObJarapucruka®
Kpacumup Konson

ILnoBauBcku yHuBepcuTeT ,,Ilancuii Xuiiengapcku*

For Plovdiv hodonimi - results of primary lexical onimizatsiya (linguistic
categorization and intra-system transposition)

Along with the vast amount of material and spiritual cultural Plovdiv would attract the
attention of every linguist with vast diversity of onimnata system. Prominently in the report is
devoted to the description of the transition, which is implemented by the Board of onim in, a
description of the nature of science in local names, place names, for inner-lens urbanonimiya
and finally the nature of hodonimiyata. Describe how to carry out intra-system transposition.
Appeal output are analyzed in four pens, semantics, membership of a particular part of speech,
konversionalen or sufiksalen sign, etymology.

KniouoBn aymm: OHOMACTHKA, XOZOHUMHS, YPOAHOHMMHS, TOHNOHHMHMS, OHHUMH3ALUSL,
BBTPEIIHOCHCTEMHA U BHHIITHOCHCTEMHA TpaHCco3unus, [1nosnus

[TnoBauB Kato Tpax ¢ HAX 8 XUJI. TOMMHHU HCTOPHS BUHATH € CTOSUI HA €HO OT YSITHUTE
MecTa B OBIrapckOTO MCTOPHYECKO M KYIATYpHO HacieacTBo. Tol e Owil IoM Ha pasinyHd
LBIJIM3ALMH, KOUTO Ca OCTaBWIIM CBOsI OTIIEYAaTBK B Hero. Hapex ¢ OrpoMHOTO KOMHYECTBO
MaTepHallHH U JyXOBHH IIAMETHHIM Ha KylTypara, rpax I1oB1uB OU NPUBISAKEI BHUMAHUETO HA
BCEKH JIMHTBUCT C OPOMHATA ITBCTPOTA HA OHUMHATA CH CHCTEMA.

[penu oTmemHOTO MOHATHE Ja Ce MPEBbPHE B Ha3BaHUE HA HAKOHW OOEKT, TO CHILECTBYBA
B JICKCHKAJIHOTO II0JIe Ype3 CBOATA HAapUIIATEIHa IPHPOJIA U Ce OTHACS KbM HSKOS OT YaCTUTE Ha
peura. [1py ToBa cH CHCTOSTHHE IOHATHETO ce Ae(HHUPA KaTo alleIaTHB T.€. Ype3 Hero ce Ha30BaBaT
o0um 3HayeHus B e3uka. Koraro Beye npuaobue cTaTyTa Ha COOCTBEHO HME Ha HAKOE SIBJICHHE, TO
ce neuHMpa Kato oHUM. CaMHAT MpoLeC, IPH KOMTO ce OCBIIECTBIBA MPEXOABT OT arellaTHBHA
(mapumarenHa) B OHMMHA (COOCTBEHA) yroTpeba, ce onpeaeis kKaro oHuMu3anusi. OCHOBHATA IIeT,
KOSITO CTOM IIpeJ] OHUMUTE € J1a MHMBUIYaIM3HPAT M KOHKPETH3UPAT NPEAMETUTE U OOEKTHTE OT
JeficTBUTeNHOCTTa. Te Ha30BaBaT KOHKPETHHS OOEKT, KaTo ce IPEBPBIIAT B HETOBO COOCTBEHO
nme. OHUMUTE, 32 PA3JINKa OT aleJIaTHBHUTE, 3aBUCAT B TOJsIMa CTEIICH OT €KCTPAJIMHIBUCTHYHUTE
(bakTopH, perymupar ce OT COIMaIHA U HCTOPHYECKU 3akoHOMepHOocTH [reB 2009: 19].

LlenTa Ha HACTOSIIETO M3JIOKEHHE € J]a IPOCJICN UMEHaTa Ha yiuuuTe B rpan [inosaus,
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KOUTO Ca MOTUBUPAHH OT aneiaaTHBH. MOTHBUTE 32 H300PHT Ha MO00HA IPOOIEMaTHKa CE KPHSIT
BbB (baKTa, 4ye XOoaAoHuUMUATa € €1UuH OT Haﬁ-HHTepeCHI/ITe noaaAJIOBE HAa OHOMAaCTHUKara, KOMTO
BBILTBILABA B CE0E CH OIPOMHO KOJIMYECTBO EKCTPa U MHTPAJIMHIBUCTHYHA HH(popManus. Pazoupa
ce, 3a JIa Ce JIOCTUTHE JI0 CHITHOCTTA Ha XOAOHUMHUSITA, € HE0OXOANMO Jia ce MO3HaBa 100pe ChI0
Y ypOaHOHUMHSTA U TOTIOHUMHUSTA.

TormoHuMHUATAa € €IUH OT OCHOBHHUTE, HAW-TPYAHUTE, HO M CPAaBHUTEIHO J00pe
pa3paboreHuTe nsuioBe Ha oHomacTukara. Cropen pyckusi MCTOpHK M erHorpad Hukomaii
HanexxanH, KOWTO € crenuanucT U e paboTun B obnacTta Ha UcTOpHyeckara reorpadus,
TONOHUMUSITA € ,,e3UKBT Ha 3eMSTa, a 3eMsITa € KHUrara, KbJeTO YOBEIIKaTa UCTOPHS € 3alrcaHa
B reorpadckara HomeHkiarypa” [Hanexann 1937: 69]. Hama kak na He ce ChIVIACHM C €IHO
TakoBa TBBbP/ICHHE, ThH Karo MMEHYBaHETO Ha BCEKH reorpa)cku 0OEKT OTpa3siBa MCTOPHSATA,
KyJITypaTa W pa3BUTHETO Ha 4oBemkara paca. C romemus Opoil ChKAECHHWS W HM3CICIABAHUS B
Ta3W HACOKAa TOMIOHHUMHSATA ce 000CO0sIBa KaTO caMoCTosATeNHA HayuHa obmact. B. H. Hukonos
Iie/ia Ha Hesl KaTo Ha ,,pa3fiell OT €3MKO3HAaHHETO, KOHTO ce TpecHya ¢ UCTOpUsATa Ha e3HKa, C
JAUAJICKTOJIOTHATA, CTUMOJIOTUATA U JICKCUKOJIOTUATA U C IPYTH AAJI0BE HA JIMHIBUCTUKATA, TACHO
CBBP3aHU C UCTOPHsATA, Teorpadusra u erHorpadusaTa’[HukoHoB 1965: 164-165] . [IpoyuBaneTo
Ha reorpa)ckuTe UMeHa chOupa B cebe CH HE caMO TEXHHUS MPOU3XOA, HO M YCIOBHUSTA 3a
BB3HMKBAHETO M CMsHATa Ha IsJ1aTa UM UCTOpHUecKa cb0a. FIHTepecHO € ¥ cTaHOBHIIETO Ha A.
N. TTonos, kolTO cMsTa, Ye TOMOHUMHUSITA KaTO pa3/iesl HA OHOMAcCTHKAaTa € 4acT OT €3UKO3HAHUETO,
HO 10 0COOCHOCTUTE Ha HA30BaBAHUTE OOCKTH B HEsl Ce BKJIIOYBA aKTUBHO W reorpadusra, a
MOpaji¥ TOBa, 4e reorpa)CcKUTe Ha3BaHHS ca CBbP3aHU U C UCTOPHSATA Ha OOIIECTBOTO, KOETO
T'M Ch3/1aBa U M3IOJ3BA, TS C€ JOKOCBA M J0 UCTOPHATA - ,,TONOHUMUSITA € HayKa Ha IpaHuUlaTa
Ha TPH 3HAYUTEIHHU OOJIACTH: e3UKO3HaHue, reorpadus u ucropus” [Mypsaes 1974: §8]. Muoro
TOIIOHUMHH q)aKTI/I CC UBACHABAT NIPU KOMITJIECKCHOTO UM TPETHUPAHEC OT ITICAUIIC HA TPUTC HAYKU.
E. M. Myp3aeB € Ha CbIIIOTO MHEHHE - JITHTBUCTHT, reorpadbT U HICTOPUKBT MOTarT Jja Ce YyBCTBAT
TOIIOHUMHCTHU CaMO aKO OBJIaACAT HeO6XOI[I/IMI/ITe 3HaHUA OT TPUTEC HAYKU U aKO YMEJIO I' Ipujiarat
IIPU KOHKPETHHS TOMMOHUMUYEH aHanu3 (cpBH. Myp3aes, Ouepku TonoHuMHKH, 1974 ). C gacT ot
JIEKCHKaTa Ha e31Ka, OTpa3sBallia reorpad)CKuTe Ha3BaHus, TPIOBa a ce 3aHUMaBarT NpeIyd BCHYKO
€3UKOBEJINTE, HO MOpay Crielu(uKara i OTPRKEHUETO B TAX HA eKCTPAJIMHTBUCTUYHU (aKTOPH
M3ClIeIBaYbT He TPsiOBa Aa ObJlie caMo €3UKOBell, HO U reorpad, u UCTopukK. Ta3u ocoOeHOCT 1aBa
IMpaBO U HAa APYruTe Yy4€HU Aa C€ 3aHUMaBar ¢ TOIIOHUMMA, HO CaMO IIPU YCJIOBHUEC, Y€ HAIIbJIHO
BJIAACAT HGOGXO,Z[I/IMI/ITE JIMHITBUCTUYHHU MCTOOAU.

W3cnenBanero Ha aJieH TOMOHUM HE € MPOCTO ONpeessiHe Oeie3uTe Ha e/iHa €3UKOBa
€/IMHHMIIA, a € CIIOKHO BIUITaHEe HAa MHOTOACTIEKTHA M Pa3HONIOCOYHA HH(pOpMAaNKs B eHa Gopma.
[Topaau Ta3u npuYMHA TOMMOHUMHUSTA CE ONPEAENs OT MHOTO aBTOPH KaTo CaMOCTOSITEIHA HayuHa
JICLUITIIMHA, U3MCKBAIla IIHUPOK KPBI' OT Mo3HaHus. Hampumep u3cnensaneTo Ha reorpa)cKute
Ha3BaHUs B OKOJIHOCTUTE Ha rpaj [IoBauB N3UCKBa CeprO3Ha OCBEIOMEHOCT 38 UCTOPHUYECKOTO
pa3BUTHE Ha TPAKUHCKHUTE 3€MH, HPABHU, TPAAUIIMU, 00MYau, IUAIECKTHHA CHEHU(HUKH U OIIe Pel
JIPyTH 0COOCHOCTH.

CMHUCBIBT OT N3Yy4YaBaHCTO Ha MCCTHUTC Ha3BaHUA € IMPCAU3BUKAH OT HYXJara 3a
OpHEHTHpaHe M OOIyBaHE Ha HACEJICHUETO B OT/EIHHU CEJIHIIHU PAaliOHM WM B IO-IIUPOKH
reorpa)cKo-MKOHOMHUYECKH M JAbpKaBHU oOnactu. Te Ha3oBaBaT pa3HOOOpa3HU €CTECTBEHH
(TIpupoaHK) WM U3KYCTBEHHM ( JEJI0 Ha YOBEIIKaTa AeHHOCT) 00EKTH; 3aTOBa HAKOM yUYCHHM ca
CKJIOHHU 1@ TOBOPAT 3a €CTCCTBCHO - MOTUBUPAHU U U3KYCTBCHO - HCMOTHBHUPAHWU TOIIOHWMHU.
HpquBaHeTo Ha OTJACJIHU HallKW OKOJIMKU IIOCOYBA, Y€ B 3C€MJIMIIATa UM MCCTHHUTC Ha3BaHUA CC
nemwxkar ot 2000 mo 10 000. ToBa ce ompesens OT ToJieMUHATa Ha TEPUTOPHUATA, OT MPUPOIO-
reorpad)CKHTE 1 0COOEHOCTH U OT I'bCTOTAaTa HAa HACEJICHUETO, KOETO € HACEISIBAJIO Ta3U TEPUTOPHSL.
TormonumusTa OT CBOS CTpaHa MMa HAKOJIKO OCHOBHH JdJia: XUAPOHUMUA — [OsJ1 3a Ha3BaHUATA
Ha BOJMTE; OPOHMMHUS — JISUT 32 HA3BaHUATA HA CyXUTE Oporpad)cKu 0OCKTH; OMKOHUMHMS — ST
3a UMEHara Ha HaceJICHUTe MecTa; YpOaHOHMMHUS — JisUT 32 BBTPEUIHOTPAACKH O0CKTH U JIPYTH
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[KoBaueB 1987: 23].

C mosiBaTa ¥ pa3BUTHETO Ha HAacEJIEHHTE MECTa (Cesia U TPajIoBe) B TAX HOCTEIICHHO Ce
W3rpakaaT pasHoOOpasHH W MHOOPOIHM W3KYCTBEHM BBTPEIIHOCENWIIHN OOEKTH; €IHU ca
CBBP3aHU C OTKPUTH POCTPAHCTBA: YIIHIIH, IIJIOIIA/IH, TAPKOBE, TPAANHH, 8 APYTH TPENICTABISIBAT
KWJIMIIHY, 00IIecTBeHU U ApyTH crpaau. C n3yyaBaHEeTo Ha IMEHaTa Ha Te3U 00EKTH ce 3aHHMMaBa
ypOaHoHMMuUSsTA (0T Jat. urbs — “rpax’ wiau urbanus — ,,rpancku’) [Kosaues 1987: 23].

BaxeH paznen B ypOaHOHMMUSTA € X0O0OHUMUAMA, KOUTO N3ydaBa cCOOCTBEHUTE NMEHA
Ha yJAWOUTe. YCIOKHEHHWTE BPB3KM Ha OOWTaBAaHETO W OOLIYBaHETO B TOJEMUTE CeEIHIIa
€CTECTBEHO ITIPEIM3BHKBA HYXX/aTa W OT I0sBaTa Ha Ha3BaHUS 3a pelula OT OOEKTUTE B TAX.
MHOTO BBTPEIIHOTPAJCKH OHMMHU BB3HMKBAaT CTUXWHHO M YECTO BIM3aT B IPOTHBOpPEUHE C
IIpeIHa3HaYEeHNETO Ha Ha30BaHUS YacTeH WK o0IecTBeH 00ekT. FiIMeHara Ha MOBEYETO YJIHIH B
HaIlIUTE HaceJIeHH MecTa, He CaMO Y€ ca XaOTMYHO CMECEHH, HO U He ca TEeMaTHYHO TPpyNUpaHH
10 KBapTald, 3a Jja M3IBJIHAT MakCHMaJHO Obp30 OCHOBHOTO CH IpeiHa3HadeHHe — Obp30
OpPHEHTHpaHe M OTKpUBAHE a/IpecuTe Ha OTAEIHU CeMeHCTBa M yupexaeHus. OpHeHTHpaHeTo
B €THO CPaBHUTEIIHO TOJSIMO HAceJIEeHO MSCTO KakBOTO € M rpan [IJIoBauB craBa OCHOBHO upe3
BBTPELIHOTPAACKUTE O0EKTH, OT KOMTO C 0COOEHa B)KHOCT ca  yIHIUTE. TeXHUTE NMEHa, OCBEH
Ye CITy’KaT 3a OpUEHTHpaHEe Ha Xopara, HOCAT M Ollle MHOTO M pa3nnyHa uHpopmanus. C uMeTo
Ha €/lHa YJIMIIa CaMO C€ CBbp3BaT Pa3IMYHHU IUIACTOBE OT KYJITYpHA, €3MKOBAa W HCTOpHYECKA
nHpopmanms. Taka HarmpuMmep C TUIOABUBCKaTa ynuna ,,Mutpomnonut Ilanaper” ce orpassiBa
JIEKCHKa OT PENTUTHO3HUSI TUIACT, Hocenla MH(OpMaIys 1 32 HCTOpUYEcKa JTMYHOCT, KOSITO OT CBOSI
CTpaHa IpeJCTaBs KyITypaTa Ha ObJIrapCKusi HapoJ| C MOYUTTa KbM YOBEK, KOHTO € JONPUHECHII
3a IIbPKOBHO - HallMOHaIHaTa 6opoa.

HuTepecHo e, e mon yruya ce pa3dupa ,, c6o000H0 NpOCMPaHCmeo Mexicdy HOCHPOUKL,
NpeOHA3HAYEeHO 30 OBUIICEHUE HA Neuexooyu U npesosHu cpedcmea 6 nacenenu mecma’ [Bypos-
Wnuesa 2007: 982 ]; 3artoBa mosiBaTa UM TPsAOBA J]a c€ OTHECE KbM BH3HHUKBAHETO Ha IIBPBUTE
cenuma. B HammTe 3eMH PUMIISTHUTE W3MOJI3BAT TPaJOyCTPOHCTBEHMSI ONMT Ha TPAKUTE M TO
YCBBBPILICHCTBAT; aHTUYHUTE UM I'PaJIOBE ca ITIAHUPAHH T10 ITPaBOBI'bIIHA CHCTEMA, T. €. C IIPaBH,
MIpecUYaIy ce TOJ TpaB bI'bJ YJIUIH, OPUEHTHPAHU 110 YETHPUTE 3€MHHM IOCOKH: C ITOCOKa
ceBep — IOT, IMEHYBaHU ,,KapJuHec” W U3TOK — 3amaj - ,,JJleKyMaHu . B cpeaHOBeKoBHHUTE HU
Ipa/ioBe MOCOKUTE HA YIUIUTE Ca Ce ONPEAEIISIIN OT KOH(UTypalysaTa Ha MECTHOCTTA, IPETUMHO
BHCOYMHATA; OOMKHOBEHO Te ca OMiM KpuBM M TecHH. OCMaHCKOTO CTPOWTENCTBO HapyllaBa
MHOTOBEKOBHATa TPaJULYs Ha rpajckaTta yauuHa Mpexka [Kosaues 1987: 95].

I'pan I1noBaMB € THNIMYEH MpUMeEp 3a TOBA, KaK OIIe OT Hail-AbI00Ka IPEBHOCT yIUYHATA
CHCTEMa € Wrpaelia BakHa pOJs B OOIIECTBEHO - IMOJUTHYECKUS U MKOHOMHYECKUS >KUBOT Ha
HaceJeHHETO My. YJIMYHATa Mpexa Ha rpaja € MpeTbpIisula MHOTO MPOMEHH Npe3 pa3IHnyHUTE
HCTOPHUYECKH ETIOXH. YIUIUTE ca OMIIM U3MEHSIHH HE caMo KaTo pu3n4ecku oONnK, HO ¥ TIXHOTO
HUMEHYBaHe Ce € IIPOMEHSUIO B ChOTBETCTBHE C KYJITYPHO - HCTOPHUECKOTO OOHOBsIBaHe. MIMeHaTa
UM BB3HUKBAT, XMBEST M OTMUpAT B TSICHA Bpb3Ka C HYXIHUTE Ha HacelleHHeTo. [IpornechT
Ha Ch3/laBaHE M OTMHMpaHE Ha HMMEHaTa Ipe3 Pa3IMYHHUTE EIOXH Ce TPOsBSBA C pasiinuyHa
WHTEH3UBHOCT. 3HAYMTEIHW IIPOMEHHU B IUIOBAMBCKAaTa XOJAOHMMHs HACTBHIIBAT 10 BpeMe Ha
OCMaHCKOTO BJIaJIMYECTBO M KalTMTAJIM3Ma U CJIe KOONIepHpaHeTo Ha 3eMsTa y Hac. OcMaHCKUTe
3aBOEBATENN Ha30BaBaT ChC CBOM XOIOHMMH HE CaMo OT YJ0OCTBO /ia ' Ha30BaBaT Ha CBOS €3VK,
a ¥ IOpajax MOJIUTHYECKH CHOOPAKEHHMS J]a U3TPHUAT OT Ch3HAHUETO CIIOMEHHUTE 3a MpEHIIHATA
HE3aBHCHUMOCT Ha CTpaHaTa U Jia 3aKpeIsiT TOCHOACTBOTO CH. VIMEHyBaHETO M NPEeHMEHYBaHETO
€ OTroBopHa OOIIecTBEeHa 3ajada, 32 TOBAa CE MCKAT HayYHOOOOCHOBAHW M3XOJHM IO3ULUHU U
MIPUHIMNN. AHAJIU3bT Ha KOHKPETHaTa MCTOpHUYECKa M TMOJIUTHYECKAa CHUTyalus OOMKHOBEHO
CJIy’KH 32 OCHOBa Ha IPOTPECHBHU T€HACHIUH B uMeHyBaHeTo [KoBaues 1987: 96].

ChBpeMeHHaTa IMEHHa CUCTeMa Ha ynuIuTe B rpaj [17oBauB npencrasisiBa ChBKYIHOCT
OT Hal-pa3IMYHN UMEHA, KOMTO TPOU3ININ3AT, OT €JHa CTPaHa, pa3IMdHi OHOMACTHYHH JSUIOBE: OT
AQHTPOTIOHMMU - ,,yiI. Anieko KonctanTuHOB”, ,,yn1. AHTOH CTpammMupos”,
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,»ya1. Bacun JIpymeB”; ot tomonumu - ,.ya. baukoBo”, ,,ya. baun”, ,yn. bsmo mope”; ot
KOCMOHUMU - ,,yi1. Benepa”, ,,yn. Jlyna”, ,,ya. Bogonei”; ot xpoHoHUMH - ,,yA1. 20 ampuir”, ,,yi.
23 centemBpu”, ,,yn. Ununnen”, a ot Apyra cTpaHa, OT aleslaTMBHA JIEKCUKA, KaTO HallpuUMep OT
pacTeHus ¥ )KUBOTHU - ,,yi. Akanus”, ,,yi. bocunex”, ,,yn. I'absp”, ,,yn. Byk”, ,,yn. Bpscr”, ,,yi.
Jleben”.

[opagu romemusi oOeM Ha WMeEHa, NMPEACTaBEHH B XOMOHUMHUATa Ha rpax [linomus
B HACTOAIIMS JOKJIaja IIe Ce OrpaHHYUM CaMO C MMEHA Ha YIHIHU, KOMUTO Ca MOTHBHpaHU
OT amenaTtuBU. Te3W, KOUTO ca HaMEpPWIU MACTO B IUIOBAMBCKATa XOMOHHUMHUS, OTpa3siBar
MIMPOKa MAJIUTpa OT OHUMH, KOMTO OTBEXIAT KbM OOraroTo OBITrapcKo KyITYJIHO HACIENCTBO,
CBETOIVIEABT HA OBITrapCKUsi HAPOA U HErOBOTO MaTepHaliHO M JyXOBHO pazBuTHe. Upe3 nmeHata
Ha ynui B Tpaj [1noBauB, MOTHBHpaHU OT aleNaTHBH, C€ OTPA3sIBAT BCECTPAHHUTE UHTEPECH U
caMOOMTHOCTTA Ha HAapO/a HY, KEJIAHUETO My J1a ObJIe aKTyaJleH, OTpa3siBall ICHCTBUTEITHOCTTA 1
JIyXOBHO M3BHCEH, 0€3 Jla ce 3aTBapsi B paMKHTE Ha CBOETO HATOBapeHO exenHeBue. Enun mogodeH
ToTIe/l KbM MMEHara B yJIMYHATa Mpe)ka Ha Ipajia, CBUJIETEIICTBA 32 M3pacTBAHETO HaJl ONTOBHU3MaA
U TBPCEHETO Ha HallMOHAJIHATA FOPJOCT.

OOexT Ha HamIeTo n3cienBane ca 216 arenarnBa, KOUTO Ca MOTHBUPAIIN YacT OT YAHYHATA
Mpexa Ha rpan Ilnosnus. EqHa gacT OT XOMOHMMUTE ca BBTPEITHOCUCTEMHA TPAHCIIO3UIIMS, ThI
KaTo MMaMe AUPEKTHO NPEeMUHAaBaHE Ha alelaTHB B OHHM, a HE IPEMUHABAHETO HalpUMep Ha
€IMH aHTPONOHUM WM TONOHHM B XOAOHMM. A, B CBIIOTO BpeME MMaMe M BHHIIHOCHCTEMHA
TPaHCHO3ULHKA, ThM Karo €IHO SIBIEHHE OT IUIacTa Ha amleJaTUBHATa JIEKCHKAa IpPEeMHHABa B
coOcTBeHO nMa (B citydast XOZOHMM). B 1031 citydyail MO)KeM /1a TOBOPHM 3a CIIEAHUTE TPYIH -
pacTeHus 1 )KUBOTHH, KOHKPETHA U a0CTPaKTHA JIEKCHKA U T.H. TpaHCIO3UIuMsATa, OT CBOSI CTpaHa,
MOKE J1a Ce OIpeAeNH Karo yrnorpeda Ha eHa e31KoBa (popMa BbB (QyHKIHMATA Ha Jpyra €3UKOBa
¢opma [Ecniepcen 1958:6]. CBenenus 3a TX OTKpUBaMe B pETUCTHpa Ha YIIUIUTE U TUIOLIAUTE B
rpaza [CripaBounuk 2005], a aHaIM3bT OCHIIECTBABAME C TIOMOIITA HA CHOTBETHUTE 32 TIOJJOOHO
Impoy4BaHe pedHuIy: erumosoruueH [[eoprues- Wmues 1979-2010] u tenkoBen [Bypos-
Wnuesa 2007]. MnTepecHa mo3uius, MO OTHOILIEHHE HA YAUYHMTE MMeHa Ha rpana [lnoBaus,
OoTKpuBaMe B uscneasaneTo Ha [larpuk bopossxk ,,IIlnoBauB B umena® [bopossk 2011: 10], kolito
MapKupa BaXHOCTTA Ha MMEHara Karo WAEHTH(HMKAMOHEH (akTop 3a Obirapckara KyaTypa H
Hapoporcuxouurus. Thi KaTo U3cieIBaHUTE OT HAC SIBJICHNS, ca Oa3upaHe Ha N3XO/HH alleJIaTuBH,
Te Morar na Obaar Kiacu(UIMpPaHH 110 CIEIHUTE YETHPH JIMHIBHCTHYHM NPHU3HAKA, KOUTO ca
MPUCBHIIH 3a TAX:

IIspBUAT Mapkep, IO KONTO 1€ OCBIIECTBUM HALIMAT aHAIN3 € CIIOPE] CeMaHTHKATa Ha
amenaTuBa:

1) Pacrenmns u xuBoTHM —yin. XKacmun, ya. 3ppaBen, yn. Akanus, ya. ABiura, yi.
Scrped n T.H. [lopaau nocodeHuTe Mo-rope OT HaC NPUMEPH, HUE CMsITaMe, 4e IPUCHCTBHETO Ha
PacTUTENIHU U )KUBOTUHCKH BUI0BE B XOAOHUMHUATA Ha €IUH WU APYT IPaJ] € HAII'BJIHO OIPaB/IaHa,
TBIl KaTO CBUAETENCTBO 32 BKOPEHEHHUTE BPB3KU MEXIy YOBEKa U NMPHPOJATa, HEroBaTa poauHa
U IyXOBHUTE My LeHHocTu. OCBEH TOBa, UMEHaTa Ha PACTEHUATA U XKUBOTHHUTE Ca MIOYEPIECHU
OT 3ao0MKaisIara cpeia, B KOATO JKMBEE MaJieH Hapol. Hskowm OT TAX ca mpencTaBUTENH Ha
JBPBECHUTE pacTUTENHHU BUaoBe (yi. ,,byk®, ym. ,,bop®, yn. ,,bpsct®, yn. ,,AABop®, yn. ,Hunap* u
JIp.), KOUTO MPUCHCTBAT MOA (omaTa Ha eJHH WM JPYTH MpeAMeTH. Te NMpeau3BHKBaT MHTEPEC
ChC CBOSITAa M3JPHKIMBOCT M 37paBuHa. Jpyru ca or poxa Ha usersita ( yi. ,. KacmMun®, yi.
»Kokmue“, yn. ,, Xpuzanrema™ u Jap.), KOUTO BHACAT pajoCT B )KMBOTa Ha Xopara 4pe3 CBOS
apomar. Te, ChbIIO Taka ca M HPHUATEH 32 OKOTO IIPEIMET, KOHTO IpEeTU3BHKBa BHPXy cebe cH
BHIMaHHETO Upe3 pa3IMyHuTe CH 1BeToBe. Tperu (yi. ,,Llenmuna®, yiu. ,,bocunex*, yiu. ,,Mamepka“
W Jp.), HAMUpAT NPHUJIOKEHNE Karo JiedeOHN CpEeACTBa M 3a TOBIUraHe Ha TOHyca Ha 4OBeKa,
nox Qopmara Ha pasIMUHM HaNUTKU. Te, OCBEH TOBa, ca M NMPHJIOKUMH B HEPEIKH CIydau B
KyJIMHApHOTO M3KYCTBO, KaTo MOAINPABKU ChC CIENM(UUEH apoMar, KOWTO NpHaBa UHTEPECEH
BKyC Ha BCsKo sictue. YerBbpTH OT Tsx (yi. ,Uepema®, yin. ,,Opex”, yiu. ,,banemn*, yi. ,,SIroga®),
342



ce HaMMparT Ha roisMa IOYHUT CPel XOpaTa, 3all0TO ca HECPAaBHUMH U 0 BKYC Ha CBOUTE IIJIO/I0BE.
JKuBoTHHCKHTE BHIOBE Ca NPEACTAaBEHH OT Kilaca Ha nTuire. HaunebT MM Ha skMBOT (cBOOOaTA,
KOATO UMAT) € WJealbT, KOWTO MOCTOSHHO C€ ThPCH OT Xopara. BrameeHeTo Ha BB3AYIIHOTO
IIpoCcTpaHcTBO € 4pe3 cuia (yiu. ,,Coxon®, yi. ,,Slcrped®, yu. ,,Open) u npekpacHa neceH (yi.
,»CrnaBeii). PacTeHusTa 1 )KUBOTHUTE ca T€3U, KOUTO MPABAT YOBEKHT J]a CE UyBCTBA IO - MAJIKO
CaMOTEH B TO3U OrpoMeH cBAT. CIIOCOOHOCTTa UM J1a BHACST PaJOCT CPE Xopara € He3aMeHHMa.
PacTenusTa u KMBOTHUTE ca MAPKUPAHU B IUIOBAMBCKATAa XOJAOHUMUS C TaKUBa MpPEACTaBUTEIH,
KOWUTO MpPEAU3BUKBAT BHUMAHHUETO HAa YOBEK ChC CBOSATA KpacoTa M MOTBLIECTBO. MOTUBUTE 3a
TEXHUAT N300p ce KPHSAT OT TOBA, Y€ CE MPECIIE/IBA CIIMBAHETO HA YOBEIIIKHUS M IIPUPOIHUS CBAT, HO
caMo B TEXHHTE MOJIOKUTEIHU rpaHuliy. ETo 3amo, HaMame ynuna B I11oBauB Hanpumep ¢ UMETO
»3MUA”, ., TyIIep” WK ,,IUIeBEN’, KOUTO Ca HATOBAPEHU C OTPULIATENIHA KOHOTAIIHS.

2) Ot xoHKpeTHA JeKkcHKa —yi. Topoiom, yn. bpon, yn. bucep, ya. 3uame, yn. Uckpa, yi.
PaGoTHUK ¥ T.H. YIunure, KOUTO ca IMEHYBaHH C JIEKCHKA OT arleJIATUBHHMS IUIACT IPEI3BUKBAT
HHTEpeca, ThH KaTo ca eAnH crenuduydeH cOop OT 00EKTH U MOHSTHSI, KOWTO MPEICTaBs pa3IndHH
cepH Ha YOBELIKOTO [MO3HaHKe. BeiiencTBre Ha ToBa pasHooOpasne pazoupaMe BCeoOXBaTHOCTTA
Ha TUTOBJMBCKATa yIWYHA Mpexa. TpyaHo Onxme 060CoOMIN IO — MaJIKi TPyIH B TOBa ,,Mope"
OT KOHKpETHa anejaTUBHA JIeKcuKa. PeanuuTe, 10 KOUTO HU OTBEXKAAT TE3U YIUIM, MO3BOJSBAT
YOBEK J1a C€ 3aMUCIIH BbPXY Pa3BUTUETO U OMUTHT, KOUTO € HAaTpyTai Halus cBAT. biarogapenue
HAa HalllaTa arnejaTUBHA JEKCUKa, KOATO € MOTHBHpana XOAOHUMU B rpaj I1noBaus ce nomyuyasa
HE0OXOAMMOTO CMECBaHE Ha 110 — M3BECTHH U ,,[T0 — MAJIKO** M3BECTHM HEIla OT MCTOPUSATA Ha
rpajia ¥ HallaTa poAuHa.

3) Or a0cTpakTHa Jekcuka —yi. Bapa, yn. beaeme, yn. Hanexna, yi. Ilpasaa, yi. Pagocr,
ya. Il{actue u T.H. C nomoOHa JeKcHKa ce MapKHpar HOHSTHS, KOUTO MMaT MeTa(u3uIHO
CBIIECTBYBaHE, a B CHIIOTO BpeMe ca Hepa3pHBHA YacT OT YOBEIIKOTO chiecTByBaHe. [1ogo0HO
Ha yIUIUTE, KOUTO Ca MOTUBUPAHU OT KOHKPETHA arelaTUBHA JIEKCHKA, TO U Ta3u Tpyna TPYIHO
6u Omna pasriefaHa KaTo OTJENHH M0 — MaJKH KioHoBe. OOMKHOBEHO C Mojo0OHa JIeKCHKa ce
0003Ha4YaBar €U OT Hail — ChKPOBEHHHTE YOBEIIKH ycemmanus ( yi. ,,Meura®, yi. ,, Hagexna®,
yi. ,,Ilobena“ v T.H.), Hellla, KOUTO TPYAHO OMXME OMHCANH C [yMHU, HO 0€3 KOUTO HAIIHST KUBOT
01 M3IIeK 1A pa3eH U MPaBOJIHHECH.

Bropara rpyna, kosiTo MokeM 1a 000coOMM € Cropesl arenaTHBa KbM KOSl 4acT Ha pedra
npuHauiexu. TpsOBa na orOenexuM ¢akra, ye Te ce MOIENIAT OCHOBHO MEXAY JIBE YacTH Ha
peuTa:

1) CpmecrBureann umena —yin. Ena, yn. Cokon, yn. bucep, yn. I'paguna, yn. Typucr,
ya. [IpaBaa u T.H. I3XonHuUTE anenaTuBy, KOUTO ca MOTUBUPAHU YIUYHU UMEHA, CE OTHACAT KbM
I1acTa Ha ChbBPEMEHHHUTE KHWXOBHHU AyMH. B XomoHumusita Ha rpaj IInoBauB ce OTKpUBaT U
HSIKOU PEJKU, TUAJIEKTHU U apXauyHHU HapuLaTeTHU uMeHa —yi. bynas, yn. 3aapyra, ym. Jlerus,
ya. Csuna, yn. CeasHka, ya. TpynoBak, yn. 3aBeT U T.H. Bcuuku Te, KOUTO ca ce JeTepMUHUpaAIH
B yJIMYHATa Mpeska Ha rpaj [11oBanB, U3MBIHABAT OCHOBHATA CH (DYHKIINS —HA30BaBaT SIBIICHUATA
oT c(hepara Ha YOBELIKOTO IIO3HAHUE.

2) Ilpmaarareann uMmena —yi. OpnoBa, yi1. OpexoBa, yia. 3narapcka, yia. 3eMenencka, yi.
Mnanexka, ya. CnaBsHCKa, ya. XbIIOBCKa, yi. Tuxa u T.H. Te naBar oTpakeHUe Ha TyXOBHOTO
pa3BUTHE Ha HalllaTa HalUs, KOSATO M3pa3siBa yBaXKCHHETO CH KBbM Pa3BOsl U NOCTHKEHHUATA
mpe3 BekoBeTe. M3xoqHuTe amenaTuBU ca NMPEACTABEHU U OT OTHOCUTEIHH M OT KaueCTBEHU
MIpUIaraTeIHu.

Tperararpyma B HamraTa KinacuQuKays e 1o OTHOIIEHHE Ha TOBA JJAJTH € HATMYHA KOHBEPCHS

i cygukcarms. OOpa3yBaHeTO Ha UMEHATa Ha YIIUIIUTE CE IPUIbpKa KbM BeUe yCTAHOBEHUTE B
€3UKa HU NPUHIUIHN, XapaKTepHHU 1 32 OCTaHAINS JIeKcHKaneH GoH. ChIIecTBYBalIUTe B €3MKa
HU I'BJIHO3HAYHU AyMH 1O TS Ha OHMMM3ALUATA, CE NMPEBPBINAT B XOAOHUM. To3u Moaen B
JIMHTBUCTUYHATA HayKa € U3BECTEH KaTo KOHBepcus. Upe3 KOHBepCHs MOXKEM Ja MOCOYMM KaTo
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MpUMeEp CJIEHUTE XONOHUMHU -Yyi1. Bop —00p, yi. JpstH —npsH, yi. Manuna —manuHa, yi. [pamanga
—rpamana, yi. Mckpa —uckpa, yi. [lacaxx —ttacax u T.H. B To3u ciryyaii ce HaOmogasa mmpouec, Ipu
KOHTO OOMKHOBEHUTE AyMH TyOST JISKCHKAIHUTE CH 3Ha4eHHs (ieceMaHTn3upar ce). OCBeH ToBa
3aro4Ba Mpoliec Ha X0JA0OHNMHA HOMHUHaNus 0e3 B3auMHa MOTHBHPAHOCT MEX/y CEMaHTHKATa Ha
M3XOHUS aneaThB U QU3NIHUTE KauecTBa Ha ChOTBETHATA yauIa. B ronsmara cu yact ynunure
MOJTyYaBaT CBOMTE MMeHa Oe3 orviea Ha HIKAaKBa CEpHO3HAa MOTHBHPAHOCT. B Hepeaku ciyyan
€ Ha JIMIe aKleHTHa JudepruHInanys Mexay anejaaTiBa U oHMMa. KakTo BHISIXME M3XOIHUST
areaTHB MOXKE /1a TPUHAJUISKN KbM PAa3IMYHM YacTH Ha peduTa, KOWTO ce MPpeBphIa B COOCTBEHO
nume, Ge3 J1a MpoMeHst OCHOBHATa cH (opma.

[Mo-ronsmara yact ot cyuKcHTe, C KOUTO ce 00pa3yBaT COOCTBEHUTE UIMEHA, Ca XapaKTEPHU
3a amenaruButTe. Kato eneMeHT B CTpyKTypara Ha XONOHHUMHTE Te TyOST CBOsITa NpenuIlHa
JIepUBaIlIOHHA 1 CEMaHTHYHA XapaKTEPHUCTHKA W C€ MPEeBphINAT BbB (POPMAHTH, CITy>KEUH 3a
OHMMM3ALMSI HAU3X0IHaTa 0cHOBa. KaTo mpumepr 3a xoMoHUMHY B yIMYHaTaMpexxaHarpan [ lnosaus
C HAJIMYME Ha cy(pUKcaIist MOXKeM J1a mocounM —yi. OpexoBa, yi. OpinoBa, yi. AGapkuiicka, yil.
Koxyxapcka, yn. XKenesapcka, yn. OBomapcka, yin. MoctoBa, yn. Xalaymnika u T.H.

IMocnenHUAT MyHKT B HAILLETO U3JI0XKEHUE, HA KOETO IIE Ce CIIPEM € 10 OTHOIIEHHE Ha
eTHMOJIOTHSTA, Ha MOTHBHMpALIMTE MMEHa Ha XomoHuMmHuTe. [Ipnm pacTeHusTa M >KUBOTHUTE
a0COJIIOTHO JOMUHMpPA JIATHHCKHUAT UM IPOU3XOM, BBIIPEKU Y€ MapalielIHO C HErO Ce€ OTKpPHBAT
W TPBLKHU, CTAPOOBITAPCKU W IPACNIaBsIHCKU eKBUBaJieHTH. OTKpPHUBAT ce€ XOIOHHUMHU C TYpPCKH
KopeHH —yiI. Abapkuiicka ot aba, yi. bankaHcka 30pa ot OankaH (IUTaHWHA) U T.H., OT UTAJIHaHCKH
—yn. bankoBa or O6aHka, oT pyckn —yi. OmbIYeHCKa OT ONbIYeHel M T.H. ToBa Ioka3Ba KOJIKO
Yy)XJa JIEKCHKa € HaBJIs3/1a B HALIMAT CJIOBHHK Upe3 Pa3iMYHH MOJIUTHYECKH, NKOHOMHUYECKH,
KyJITYPHH, IYXOBHH U T.H. BPB3KU MEXy OBJITapCKUsl U IpyTrUTE HAPOIIH.

MortuBute 3a n300p Ha IMEHA Ha YJIUIM HEPSIKO OCTaBa HESICEH, HO KOTaTo Ce Pas3IyIexk/iar
XOJJOHHMHUTE, MOTUBHPAHH OT alejaTHBH, Hellata npuao0uBaT no-siceH xapakrep. Te ca mbJiIHO
oTpakeHHe Ha ObJIrapckara KylnTypa. XOoJoHHUMuUTe B rpaj [1noBauB, KOMTO ca MOTHBHPAaHHU OT
aTieNIaTUBU ca OKoJIo 25% oT 001us Opoit MMeHa B yHmYHATa MPEXKa.
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FORMACION DE NOMINA INSTRUMENTI POR SUFIJACION
(ESPANOL-BULGARO)
Rayna Petrova
Universidad de Plovdiv “Paisiy Hilendarski”

FORMATION OF NOMINA INSTRUMENTI BY MEANS OF
SUFFIXATION

(SPANISH-BULGARIAN)

Abstract

The aim of this paper is to carry out contrastive analysis between the Bulgarian and the
Spanish language with respect to the instrument nouns. We will attempt to define the differences
and similarities between the two languages subject to comparison and describe the suffixes, which
form nomina instrumenti.

1. Introduccién

Ennuestra época, marcada por el auge de las comunicaciones y las tecnologias, constantemente
nos hacemos testigos de la aparicion y la implantacion, en nuestros hogares, en nuestros puestos
de trabajo y en nuestra vida cotidiana, en general, de varios aparatos, utensilios, dispositivos que
pretenden facilitar la existencia de los humanos. Esto, por su parte, conlleva a la necesidad de
denominar todos estos recursos y herramientas, lo que favorece la rapida creacion de los nombres
de instrumento, asi como su renovacion y adaptacion a las circunstancias. En este sentido, la
derivacion de nomina instrumenti resulta ser un campo de estudio bastante fructifero tanto
desde el punto de vista de la formacion de palabras como desde el punto de vista lexicologico,
lexicografico y neoldgico.

2. Consideraciones tedricas y metodologicas

En el presente trabajo intentaremos hacer un analisis contrastivo entre el bulgaro y el espafiol
en lo que respecta a la formacién de nombres de instrumento por sufijacion, estudiando los sufijos
que dan lugar a nomina instrumenti y estableciendo las similitudes y las diferencias entre las dos
lenguas emparentadas. Centraremos nuestra atencion en la funcion y el significado de los sufijos,
en los cambios fonéticos, morfolégicos y semanticos que se producen en los respectivos derivados
nominales.

En general, los derivados calificados como nombres de instrumento sirven para denominar,
por una parte, objetos con la ayuda de los cuales se realiza la respectiva accion por un agente, por
ejemplo: destornillador ‘algo con que (alguien) destornilla’, o bien, y, principalmente, cuando
se trata de equipos o las piezas automatizadas de estos, para denominar objetos “caracterizados
como portadores o agentes de una accion” (Radeva 2007: 111)!, por ejemplo: interruptor ‘algo

1 Aqui y en adelante la traduccion es nuestra.
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que interrumpe’. Existe una estrecha relacion entre el concepto de ‘instrumento’ y el de ‘agente’
porque, como se ha sefialado, ambos son participantes activos en alguna accioén. Puesto que las
parafrasis que admite la nocion de instrumento no suelen ser suficientemente restrictivas, los
limites entre nomina instrumenti y nomina agentis se difuminan con frecuencia. La diferenciacion
de las dos categorias de derivados nominales se basa, sobre todo, en su semantica.

Es por eso, tal vez, que a la hora de analizar los derivados nominales los estudiosos suelen
agruparlos junto con derivados que designan otros conceptos. Soluciones asi vemos, por ejemplo,
en la Nueva Gramdtica de la Lengua Espariola (2010) donde los derivados, objeto de nuestro
trabajo, forman parte del llamado grupo de “Nombres de agente, instrumento y lugar” (NGLE
2010: 99) y también en Varela Ortega (2009: 51), quien, clasificando los sufijos segtin el significado
que aportan a la base, reune en un grupo “los sufijos nominales que indican objetos, recipientes e
instrumentos”.

Seglin el caracter categorial de la base onomasioldgica y del rasgo onomasioldgico que
constituyen la estructura onomasiologica, Radeva (2007: 87) distingue tres tipos de categorias
onomasiologicas caracteristicas de la derivacion en bulgaro: mutacion, transposicion y
modificacion. Dentro de esta clasificacion, la autora considera los nombres de instrumento como
una subcategoria de la categoria onomasiologica de mutacion, junto con las subcategorias nomina
agentis, nomina actoris, nomina loci, nomina patientis y nomina atributiva.

Coseriu (1978: 250-252) propone una solucion menos tradicional, situando la formacion de
nomina instrumenti, junto con la formacion de nomina agentis, en la llamada por €l “composicion
prolexematica”. Segun el estructuralista, en los derivados deverbales lector y despertador los dos
elementos constituyentes de dichos sustantivos son, respectivamente, un lexema y un “prolexema’”
(es decir, un elemento de naturaleza pronominal), que estan en una relacion de tipo gramatical:
[como “alguien” o “algo”] + leer — lector, idem + despertar — despertador. Los elementos -tor
y -dor aqui son prolexemas, es decir, figuran en lugar de una clase de nombres de objeto.

En este sentido, cabe sefalar que Alvar y Potier también defienden la existencia de un cierto
paralelismo entre sufijacion y composicion: “Sufijacion y composicion representan dos soluciones
distintas a un mismo problema: el de la integracion, en el plano de la palabra, de los elementos
de una construccion analitica; esta afinidad entre sufijacion y composicion aparece en cabrero =
guardacabras” (Alvar, Potier 1983: 361). En el caso de cabrero, podemos sobrentender el verbo
cuidar, guardar, etc. y expresar el agente y el objeto, mientras que en guardacabras expresamos
el verbo y el objeto sin hacer mencion del agente.

Los planteamientos de Coseriu y de Alvar y Potier no carecen de fundamento, sobre todo, si
nos adentramos en el analisis diacronico de ciertas palabras. Sin embargo, no es nuestro objetivo
aqui entrar en el complejo problema de delimitacion entre composicion y derivacion, por lo cual,
a efectos de nuestro estudio optamos por utilizar el término “sufijacion”.

A la hora de analizar los sufijos (y los afijos, en general) la mayoria de los lingiiistas toman
en consideracion los criterios que se indican a continuacion: a) si modifican o no la categoria
gramatical (parte de la oracion) de la base con la que se combinan, b) la clase gramatical a la que
pertenece la base con la que se combinan, c) la clase gramatical a la que dan lugar, d) la forma por
medio de la cual se manifiestan (Almela Pérez 1999; Alvarez Garcia 1979; Coseriu 1977; 1978;
Radeva 2007; Varela 1990, Lang 1990, entre otros).

Siguiendo estos criterios, presentamos a continuacion el analisis de los sufijos btilgaros y
espafioles que generan nombres de instrumento.

3. Analisis de los sufijos bulgaros
-ach’. Se une a bases de verbos transitivos en presente, por ejemplo: brdsne > brasndch,

2 En la terminologia de Coseriu el “prolexema” es aquel morfema ligado que, a pesar de ese caracter, establece relaciones
similares a las gramaticales y es representativo de una clase de lexemas.
3 Los ejemplos del bulgaro se dan en caracteres latinos, conforme al Sistema directo de transliteracion del alfabeto bulgaro.

346



viekach, smukach. Los sustantivos de este tipo son caracteristicos del lenguaje coloquial. El acento
cae sobre la vocal sufijal.

-achka. Se combina con bases de verbos transitivos de las tres conjugaciones, eliminandose
la vocal tematica, por ejemplo: kopd-e > kopachka, tsed-i > tsedachka, otvar-ya > otvarachka.
Este sufijo se caracteriza por una productividad bastante grande sobre todo en el campo de la
terminologia técnica y de produccion. El acento cae sobre la primera silaba del sufijo.

-Inik. Se relaciona con bases que terminan en vocal: hladi > hladilnik, budi > budilnik. Los
nombres formados con el sufijo -/nik y, mas raras veces, con el sufijo -nik (podémnik) son tipicos
de la terminologia técnica. El acento cae sobre la vocal que antecede el sufijo.

-alnya/-ilnya. Predominantemente, estos dos sufijos suelen formar sustantivos locativos
(sablekalnya, chakadlnya, Iyupilnya). No obstante, se dan casos en los que, por razones de
sinonimia, designan también nombres de instrumento (perdlnya, sushilnya). Generalmente, se
relacionan con bases verbales acabadas en consonante, aunque existen excepciones (miyalnya).
El sufijo -d/nya se combina con bases de verbos de primera y tercera conjugacion, mientras que el
sufijo -ilnya se combina con bases de verbos de segunda conjugacion. Dichos elementos sufijales
son de productividad limitada.

-lka. Los nombres deverbales, formados con el sufijo -/ka y sus variantes -alk(a), -ilk(a),
designan objetos (equipos, utensilios) con los que se efectia la accion indicada por el verbo:
zalagalka, obuvalka, ostrilka. Sin embargo, hay también otros sustantivos derivados que designan
recipientes, destinados a la realizacion de una accion: poilka, hranilka. El sufijo se une a la base
aoristo de verbos transitivos (starzhe — starga > stargalka) de las tres conjugaciones bullgaras,
combinandose con bases terminantes en vocal que en primera y tercera conjugacion es [a]
(barkdlka, iztrivdlka, oblegalka) y en segunda conjugacion es [i] (merilka, tochilka, hranilka).
El acento cae sobre la vocal delante del sufijo. Las voces formadas con el sufijo -/ka son propias
del estilo coloquial, existiendo ademas deverbativos paralelos con el sufijo -achk(a): barkalka y
barkachka; tsedilka y tsedachka.

-l(0). Igual que el sufijo anteriormente analizado, éste también se combina con las bases
aoristo de verbos transitivos que terminan en [a] en primera y tercera conjugacion (stargdlo,
smetalo) y, respectivamente, en [{] en segunda conjugacion (kosilo, ostrilo). El acento siempre
cae sobre la vocal que precede el sufijo. Este resulta bastante productivo a la hora de formar
sustantivos de género neutro. En cambio, su variante femenina -/(a) no es productiva: metla, pila,
strela.

-ka. Se anade sobre todo a verbos no derivados: sviri > svirka, darzhi > drdzhka. De verbos
derivados estan formados los sustantivos zabradka, zavivka, pokrivka. Los verbos con que se
combina el sufijo también suelen ser transitivos: lyulée > lyulka, shtipe > shtipka. El acento esta
sobre la silaba anterior al formante.

-ator. Da cabida a voces como ventilator, izoldtor, perforator que son unidades 1éxicas
prestadas, pero se perciben como derivadas, ya que en bulgaro se utilizan verbos prestados con el
sufijo -ira, que motivan semanticamente los sustantivos: perforira > perfordtor, izolira > izolator.
Los derivados deverbales formados con el sufijo -ator son propios de la terminologia cientifico-
técnica. El acento cae sobre la primera silaba del sufijo.

4. Analisis de los sufijos espaiioles
-dor/-dora. (Del lat. -tor, -oris). Los derivados regulares que se forman mediante el sufijo -dor/-
dora mantienen la vocal tematica: [a] en la primera conjugacion, [¢] en la segunda, [7] en la tercera
(apunt-a-dor, conten-e-dor, repart-i-dor). Para las formaciones irregulares que no conservan la
vocal tematica se ofrecen las variantes -for/-tora y -sor/-sora (proteger > protector, interrumpir >
interruptor, difundir > difusor, imprimir > impresora). El acento ocupa el lugar sobre la vocal [o]
del sufijo. Las formaciones en -dor se caracterizan por su alta productividad sincronica, “debido
a su proliferacion en el 1éxico técnico” (Lang 1990: 189). Casi todos los sustantivos formados
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con este sufijo se derivan de verbos transitivos que no son de estado (aserradora, cargador,
impresora, lavadora, remolcador), con pocas excepciones como contenedor, tenedor (derivados
de verbos transitivos de estado), navegador (derivado de un verbo intransitivo). Muchos, ademas,
son adjetivos sustantivados que muestran los dos géneros. Entre tales dobletes estan: aspirador —
aspiradora; batidor — batidora; secador — secadora, etc. (NGLE 2010: 124).

Cabe sefialar aqui el interés que despierta en los lingiiistas el criterio de seleccion del
femenino -dora (lavadora, aspiradora, etc.), en sincronia, frente al masculino -dor (exprimidor,
secador, etc.). Algunas de las versiones al respecto giran en torno al tamafio del objeto designado.
Lang (1990: 189), por ejemplo, explica dicho criterio mediante la asociacion con los conceptos
subyacentes de ‘maquina’ (género femenino) y ‘aparato’ (género masculino), seleccionandose el
femenino para maquinara de tamafio mas grande frente al masculino para objetos mas pequefios.

Alvar y Potier (1987: 295), anaden al tamafio también la complejidad, afirmando que las
formas femeninas se aplican a aparatos que se consideran mas importantes como, por ejemplo:
secador (del cabello) vs. secadora (de una lavanderia).

Rainer (2009: 202; 1993: 455), en cambio, descarta el tamafio como dimension pertinente,
proponiendo una asociacion entre -dora y ‘maquinas prototipicas’, es decir, propulsadas por un
motor, frente al sufijo -dor de aplicacion mas amplia, por ejemplo: exprimidor (aparato manual),
pero exprimidora (maquina eléctrica, pero no necesariamente mas grande). Sin embargo, también
reconoce que la presencia de un motor no siempre es razon suficiente para hacer dicha seleccion.

Conviene hacer aqui una observacion acerca de este fendmeno en bulgaro, donde también
podemos aludir la elipsis del concepto sobrentendido de ‘maquina’. Sin embargo, no podemos
hablar de una pura sustantivacion de adjetivos, ya que los sustantivos difieren de los adjetivos por
presentar un ablandamiento de la consonante al final de la palabra: perdlnya (sustantivo), pero
perdlna (adjetivo) mashina, sushilnya, pero sushilna mashina.

-dero/-dera. (Del lat. -torius). Dan lugar a nombres de instrumento formados sobre bases
nominales o verbales. Especialmente productiva en este caso resulta la variante femenina
(abrazadera, alargadera, heladera, espumadera), aunque no faltan casos de nombres de
instrumentos con el sufijo -dero (fregadero, colgadero). El menor niimero de los derivados
nominales formados con la variante masculina se explica con el hecho de que en la lengua antigua
no fue -dero, sino -dor el masculino mas frecuente de -dera (NGLE 2010: 125). El acento siempre
cae sobre la [e] del sufijo.

-ero/-era. (Del lat. -arius). A la hora de formar sustantivos que designan instrumentos o
utensilios, este sufijo suele combinarse con bases nominales terminadas en vocal que, una vez
agregado el sufijo, se apocopa. Es interesante el hecho de que dichos derivados muestran muy a
menudo el género contrario al de su base nominal, por ejemplo, candela > candelero, minuta >
minutero, tobillo > tobillera, llave > llavero, pero rodilla > rodillera. Otra vez el acento cae sobre
la [e] del sufijo.

-nte. (Del lat. -antem). Este sufijo, en principio, forma adjetivos verbales, llamados
tradicionalmente participios activos (DRAE 2001: 1593). Lo incluimos en nuestro trabajo porque
muchos de estos adjetivos constituyen nominalizaciones de adjetivos —incluso algunos ya se han
lexicalizado como sustantivos en la lengua— que designan nombres de instrumento o producto
(estimulante, calmante, laxante, colgante, tirante, volante). La mayoria proceden de verbos de la
primera conjugacion y son de género masculino. El lugar que ocupa el acento es sobre la vocal
tematica del verbo respectivo.

Aqui cabe sefalar también los adjetivos acabados en -ico/-ica y en -ivo/-iva que también
suelen sustantivarse para dar lugar a nombres de instrumento o producto a través del llamado un
enfatico: un eldstico, un teleférico, un explosivo, un preservativo, una rotativa, etc. (NGLE 2010:
129).

-on/-ona. (Del lat. onem). Entre otros, este sufijo da lugar también a sustantivos que designan
instrumentos. Los derivados pueden formarse tanto sobre bases verbales (fregar > fregona, punzar
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> punzon) como sobre nominales (cintura > cinturon, tapa > tapon). El acento siempre cae sobre
la [o] del sufijo.

5. Conclusiones

Las conclusiones que podemos extraer del analisis hecho de los sufijos bulgaros y espafioles
anteriormente enumerados son las siguientes:

Los sustantivos que designan objetos e instrumentos, en ambas lenguas emparentadas, se
forman, predominantemente, sobre verbos transitivos. Sin embargo, mientras que en bulgaro
nomina instrumenti se realiza principalmente a través de sustantivos deverbales, en espaiiol
las bases pueden ser tanto verbales (regar > regadera, abrazar > abrazadera) como nominales
(candela > candelero, minuta > minutero).

Hay que afiadir también el hecho de que una parte importante de los derivados espafioles,
por ejemplo, los formados con el sufijo -nte (calmante, estimulante) y el sufijo -dor (secador,
acelerador), son, en efecto, derivados adjetivos sustantivados, que se utilizan en la lengua,
indistintamente, como adjetivos y sustantivos. Este fendmeno no es propio de la lengua btilgara.

En lo que respecta a las maneras de las que los elementos sufijales se unen a las bases
respectivas, en bulgaro encontramos dos modelos basicos: 1) apocopandose la vocal tematica
del verbo derivante (méli > meldachka); 2) relacionandose con la base aoristo del respectivo verbo
(starzha > stargalka).

En espafiol el modelo general de formacion de los derivados deverbales que designan
instrumentos suele mantener la vocal tematica perteneciente a cada conjugacion (grabadora,
barredera, batidora, calmante). Son raras las excepciones con que hemos dado (impresora,
protector).

En lo que se refiere a los derivados nominales, hemos constatado que los nombres de
instrumento suelen derivar, sobre todo, de sustantivos que terminan en vocal, sean de género
masculino o femenino, que se queda excluida después de afiadir el sufijo.

Una diferencia mas constituye el lugar del acento que en espafiol siempre se lleva por el
sufijo, mientras que en bulgaro cambia de posicion segin el caso.
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YINIOTPEBATA HA PEYHUIIU B CIIEHUAJIN3UPAHATA
YYXIOE3UKOBATA ITOAI'OTOBKA - JIYKC WJIX YMEHUE, BE3
KOETO HE MOXE

HNgBaiiiio /larnes
Memununcku Kosex kbM Mennuuncku Yauepcuret — [lnoBaus
bya. ,,bp. bbkcTon“Ne 120

The Use of Dictionaries in ESP — Luxury or Necessity

Abstract: The article views the issues related to the students’ skills in working with
dictionary sources in ESP for the medical specialties. Two groups are created for that purpose — an
experimental one, which is provided with some help and a second, control group, which has to deal
with the tasks without being given aid. The assignment involves using definitions in preparation
of a short glossary of terms in the respective medical field. The research tries to establish the level
of students’ knowledge of operating with dictionary entries, of the intricacies of the latter, as well
as of the different kinds of dictionaries. The analysis of the results shows a marked difference in
coping with the tasks by each group, which entails certain conclusions regarding the students’
skills acquired prior the students’ admission to university.

Key words: dictionary entry, medical students, definitions, experimental group, control
group, ESP

YBox:

ITo3naBaneTo M paboTara ¢ PEYHHWIM € YECTO IOAICHSBAHO YMEHHE B CBBPEMEHHOTO
akaJieMuIHO oOyueHne. To3n GakT e HauIe TOPH IPH CTYACHTH OT MEIUIIMHCKHUTE CIIEUATHOCTH,
Ha KOUTO €CTECTBOTO Ha paboTa Hajara 4ecTOTO HM3IIOJI3BaHE Ha PEYHUKOBHTE pecypcu. Omie
II0BEYE B CbBPEMEHHATA, CHITHO HATOBAPEHA B MH(OPMAITIOHEH CMHUCHJI €TI0Xa M IPU JHHAMHYIHOTO
pa3BUTHE Ha MEOUIMHCKATA HAayKa, IMO3HABAHETO B JBIOOYMHA HAa MPAarMaTHYHWUTE acTeKTH Ha
pEeYHUKOBATa CTaTHs, KAKTO M Ha BUIOBUTE PEYHHIIN U TIXHOTO yCTPOHCTBO € conditio sine qua
non. Jlopu olie mMo-M3HEHAABAIIO € MAJIKOTO BHUMaHHE, KOETO CE OTHEINS 3a NMPOyYBAaHETO Ha
MIO3HAHMATA HA CTYACHTHTE B IPAKTUYECKUTE ACIIEKTH Ha TepMUHOTpadusTa. Jlo M3BeCTHA CTETICH
HaOJIOICHNS BBPXY TO3M MPOLEC MMAT IPETIOAABATEINTE MO TY>KIH €3UIIH, TIOPAaN €CTECTBEHHS
XapakTep Ha To3W BHJ oOydeHme. MHTepecHa pa3paboTka B Ta3W HACOKa € crarusATa Ha JlarHes
u CaiikoBa (2011) BBpXy mporieca Ha ChCTaBSHE Ha MHHHUITIOCAp 33 HYKIHUTE Ha OaKaJaBpUTE
Menunu. B crarusra ce mpocnensBar eTanuTe Ha ChCTaBsIHE HA TACHOCHECHHATN3HPAH PEYHIK,
KaKTO M BB3MOXKHUTE XapaKTEPUCTHKN HAa PEYHHKOBUTE CTATHU 3a CHEHU(PHIHHATE HYXKIH Ha
azpecara.

3HAUCHNETO Ha AWAAKTHYCCKUTE acleKTH Ha TepMuHorpadusara egsa Ju OM MODIO Aa
ce mpeHeOperHe, Karo B MOAKpena Ha ToBa TBBpIACHHE ca mymuTe Ha PoxknectBencku (2006):
»IIpodecroHaNHaTa JTHMHTBOIUIAKTHKA Cera € OCHOBHA O0JacT B €3WKOBUTE H3CICIABAHMUS,
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HETMOCPECTBEHO CBhP3aHU C HAyYHO-TEXHUUCCKHUs mporiec.” Olie moBeue, B eMUCTEMOIOTHYCH
W OHTOJIOTHYCH IUIAH, PCYHHKOBATA MAaTCpPHs ¢ MHIUKATUBHA 33 MO3HABATCIHHUTE MPOLECH U
MEXaHW3MH B OIpeJeicHa crenuanusupana obmact. Hamumon (2003) ouepraBa Bph3KaTa Ha
TEPMHUHA C TCOPUATA B CHOTBETHATA HAyKa M HETOBUTE Bb3MOXKHOCTH JIa OTPa3siBa U Komuuimpa
3HAHUETO.B TO3M CMHCHI TEPMUHOJIOTMYHATA KOMIICTCHIIMS Ha CTYJCHTHTE € B OCHOBAaTa Ha
THOCEOJIOTHYHATA BAJICHIIMS HA OOYYUTEITHHS TIPOIIEC.

[IpencraBenara pa3paboTKa ce ONMUTBA Jia IOCTPOU MOCT MEX/Iy TEPMUHOJIOIMYHATA HayKa
W TIPEToAaBaTeicKara JICHHOCT Karo MO TO3M Ha4YMH CE YIECHH aHaJM3MPaHEeTO Ha Ipolieca Ha
0o0y4yeHHe, KakTo 10 OTHOIICHHE Ha CICIMAIM3HpaHTa TOATOTOBKA HA CTYJACHTH, BU3UpAIla
TEXHUTE MMO3HAHKS 32 TCPMHUHOJIOTHYHATA Cricl(rKa B M3y4yaBaHaTa 00JIACT, TAKa U B YACTHOCT
€3MKOBaTa UM KOMIIETEHTHOCT, OTHACSIIIA CE 10 YY)KJI0E3UKOBOTO 00y4EHHe.

Marepuanu 1 MeTOAH

3a Hy)XIWTe Ha aHalM3a MPeJBapUTENHO ce (opMupa Kopmyc or 56 Hail-ynorpedsBaHH
TEPMHHHU AYMH U TEPMHHH CIIOBOCHYETAHHS B pEHTreHorpadusaTa ¢ IOMOIITA HA CHEHUAIUCT B
obnacrra. [Topagu ¢axra, 4ye TACHOCHEUUATM3UPAH MOHOJIMHIBUCTUYEH PEYHUK Ha OBJITapcKu
€3UK HE € ChCTaBEeH, ca U3M03JIBaHK yueOHH MaTepualid OT I'bPBU KyPC, OTHACSIIH CE€ J0 IIHPOK
KpPBI' MpOOJEMH, TPETHPaHW B CHELUAIHOCTTA ,,PeHTreHoB sabopaHt®. M30paHusT Kopryc
e cboOpaszeH M ¢ (akra, 4e Ha CTYJACHTHTE € MPEAOCTaBEHO BpPEME, B KOETO JIOCTUTAHETO JI0
CpaBHHMM OpO¥ TEpPMHUHU € onTUMalieH. [1o OTHOIIeHNE Ha THIIOJIOTUATA HA PEYHUKOBUTE SIIUHUIIH,
NPUMEPHUAT KOPIYC OTpa3siBa KakTO YCTPOMCTBOTO Ha Hal-BaXHUTE arapard, U3ydaBaHu B |
KypC, Taka U TsxHara (QYHKIHs, Bpb3KaTa UM C OCBIIECTBSIBAHETO HA MEIUIIMHCKHUTE MPAKTHKH
U B TIO-IIMPOK KOHTEKCT TSIXHATa MPHHAIIEKHOCT KbM TEPMUHOJIOTMYHATA CHCTEMa B 00JIacTTa.
BxutioueHn ca M peYHUKOBH €IMHHUIM, KOUTO 00O3HABAT MPOIIECH Ha OllepallMOHAIN3aIHs, KaTo
HArp.1vues 0ebum; NPOPECHU, CBbP3aHU ChC CIEIMATHOCTTA, KaTo0 paouogapmayesmuxa; 00nm
(u3nuHM npouecH, AehUHNUPAIIN KIIIOUOBH OA3UCHU MOHATHS KaTo UOHUZUPAUO AbYeHUe U JIP.

CaMuAT eKCIIEpUMEHT ce NpoBe/ie B paMKuTe Ha 4 y4yeOHM yaca NpH pa3iesisTHETO Ha
YYaCTHHLIUTE Ha JBE I'PYNH — KOHTPOJIHA M €KCIEPHMEHTAaJHa, Karo BCSKa OT TAX ce pasieiis
JIOITBJIHUTEITHO Ha Ol JBE IMOJATrPYIH 3a YCIICHSIBaHE Ha OCBHLIECTBIBAHETO HA 3aj1adnTe. bpost
Ha BCUYKH ydacTHHUIH Oe 16, kato Te 0sxa pa3jieneHu Mo-paBHO BbB BCsKa IpyIia U MOArpyma.

Kakto otoenszBar Koen wu konm. (2007:146) ,[3]a nma Moxke emHO W3CIeIBaHE Ja
Jane HaJIeKAEH pesyirar, To TpsOBa Ja ObJe HW3BHPLICHO NPH HJICHTUYHH YCJIOBHUS W B
WJICHTUYHU TPYNH Ha PECNOHJCHTH.” B mpencraBeHara pa3paboTka IpynHTe ca pasJeiieHH Ha
excnepumenmanna v konmpoana. Koen u k0:1.(2007) ca Ha MHCHHUE, Ye HAJTMYUETO HA KOHTPOJIHA
rpymna He € 3aJb/DKUTEHO OCBEH aKo M3CJIEABaHETO He oOXBalla CIOXHa marepus. B ciyuas
obave MpOBEICHNUAT TEPMUHOJIOTHUCH EKCIIEPUMEHT MMa CJIOKHA TIPHPOA U 3aTOBa HAJMYUETO
Ha KOHTpOJIHA rpyna 0e 3anbipkuTenHo. llenra Ha Tasu rpyna e Ja ce 3ama3u XapakTepa Ha
HENpOMEHJIMBHUTE BEJIMYHMHHY, 32 JIa C€ ChIIOCTABAT TE€ C TE3H OT EKCIIEPUMEHTAIHATA IPyTIa.

B npaktuuecku nian v Ha JBeTe rpynu Oe 3a/1a1eHa e/JHa 1 ChIlla 33/1a4a — J1a CE ChCTaBU KPAaThK
10cap Ha OCHOBHUTE TEPMUHH, YIIOTpeOsiBaHH B | Kypc Ha crienuanHocT ,,PeHTreHoB mabopant*.
U nHa nBere rpynu 0s1xa NpeoCTaBeHN PEYHUKOBU NoMarajia (Ha aHIl. €3UK) U y4eOHH noco0us
(momarasna 1 y4eOHHIIN),KaKTO 1 Bb3MOXKHOCT 3a pabora ¢ untepHet. Ciiesi TOBa Ha KOHTPOJIHATA
rpyna 6e3 na Obae oka3BaHa Jpyra IOMOIL, ca MpPeAoCcTaBeHn 4 y4eOHM Yaca 3a M3rOTBSHETO
Ha mocapa. [1o-cii0)HO ce 0Ka3a N3roTBSHETO Ha MPOQMI Ha EKCIIEpUMEHTAIHATA TPYIIa, KOSITO
BbB (DYHKIMOHAJIEH acleKT HE OTroBapsi Ha KJIACHYECKUTE NPHUMEpPH 3a TaKoBa pasjieiieHHe
(IIarpmryspt 2010) mopasy MHOTOIIIACTOBHUS XapaKkTep Ha TEPMUHOJIOTMYHATA U TEPMUHOTpadcKa
neitrocT (Kadpe 1999, Ceiirsp 1990). Ha ydacTHHIIUTE OT Ta3M Ipymnu ca OOSCHCHH OCHOBHH
MOHSATHS B TEPMHHO3HAHHETO KaTo ChIbp)KaHKE, 3HaYeHHE U MOTHBHpaHocT Ha TepmuHa ([Tomosa
1990, 2012) u ¢ HampaBeH KpaThk 0030p Ha BHIOBeTe NeduHHMIM criopen yrnorpedara (Ceirbp
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1990, Temepman 2002; Kabpe 2003),. PpkoBoseH MpUHINN B TOCTYJIMPAHETO Ha YCJIOBHSATA Ha
pabora Ha Ta3u rpyna € nparMaTHYeCcKHUAT acleKT Ha JUHrBoxunakTHkara (Anexcues 2006), T.e.
B KOHTEKCTa Ha eKCIIepUMEHTa 0s1Xa 3a/1a/IeH! HIKOU IapaMeTpH Ha riocapa, Karo:

IMompen6a mo a3dyueH pen Ha PEYHUKOBHUTE CTATHH;
I'pamariyecka KaTeropus;

Hayuna o6nacr;

Hanuuue Ha neduHULNS;

Kpoc-pedepennuantocr;

KonrekceT (mpuMepHO M3peUeHHE);

VYuactue BbB (pasa;

EKBHBalCHTEH TepMUH Ha YyX]] €3UK (AaHTHHCKH €3HK).

Topen3OpoeHnTE €1eMEHTH Ha PEYHUKOBATA CTaTUs HE Ca NPEICTaBUTENHH, a ca MoAOpaHu
B m3BecTeH cMuchI ad hoc, opueHTHpaHU KBbM IMOTPEOHMTENST W UMAaT M3ILUIO crenupuIHO-
IparMaTriyecKka Ieji, KaTo caMo ITbPBUTE YETHUPH OT TSIX OsXa MOCOYEHHU Karo 33 bJKUTEIHHU.
VYyacTHUINTE B €KCIIEPUMEHTAIHATA IpyIa UMaxa cBo0o/a J1a n30epaT JOIbIHUTEIHN KPUTEPUH
U €JIEMEHTH 3a ChCTaBsiHE Ha MUHMpedYHHnuTe. OcTaHaiauTe ycioBHs OsiXa CHUIMTE KaKTO M Ha
KOHTpOJIHATa TpyTa.

Pesynrarn n nuckycus

W nBere rpynu 0sixa cepHO3HO 3aTPYJHEHU NMPU CHhCTaBSIHETO Ha miocapure. OCHOBHATa
IIpeyka ce okaza U300pbT Ha KOpIyc OoT Oa3ucHM TepMUHU. ToBa 3a0aBu eifHOCTTA KaTo 1710, B
pe3ynTaT Ha KOETO M3rOTBEHUTE MUHUMIOCAPU U OT YETUPUTE MOATPYIH MMaxa J0CTa CEPHO3HU
MIPOMYCKU.

B nBere KoHTpOIHU MOATpYNH oOIMST Opoli TepMuHM Oemte pecriekTuBHO 36 (I moarpymna)
n 42 peunuxoBu equauim (II moarpymna). Ilpu cpaBHeHHe ¢ KOpIyca ChCTaBeH OT CIICIHAJINCT,
MoAOpaHUTE TEPMHUHU M OT JBETE€ NOATPYIH OsXa J0CTa eTHOCTPAHYMBH — MOYTH H3ISUIO
npeoOiaiaBaxa TEPMHUHH, CBBP3aHU C YCTPOMCTBOTO M (PYHKIMOHHPAHETO Ha HW3y4aBaHUTE
ammapaty (32 ot 36 3a I moarpymna u 34 or 42 3a Il moarpymna). Ot npyrure cienuduaHu 00IacTTH,
MoAOpaHu OT TIPEJICTaBUTEIHUS KOPITyC, ChCTaBisABallM cdepaTa Ha clenuantn3upaHara
TEpMHHOCHCTEMa, Osixa M3BefeHH camo 2 TepMuHa ot | moxrpyna u 4 repmuna ot Il moxrpyma.
Ocrananure U30paHN €AMHHUIM HE MPEJICTaBIIBaXa YacT OT TOpernocoYeHara TEPMUHOJIIOTHYHA
cucreMa (M3BOABT € HANpaBeH ClIe/l KOHCYNTAINS C EKCIIEPT).

B excriepumeHTanHaTa Tpyna pesynraruTe Osxa CXOAHM. TbH Karo 1Mo OTHOIIEHHWE Ha
moxbopa Ha TepMHUHH He Oe OKa3zaHa IMoJKpeIa, Ta3u IpyIa JielcTBalle KaTo KOHTPOJIHATA 110 TO3H
kpurepuii. bsixa npencrasenn o0mmo 43 peunnkosu enuauiy ot [11 monrpyna u 26 or IV noarpymna.
OT TAX TEpMUHH, Kacaellyl yCTPOUCTBO U (yHKIIMOHUpaHE Ha anapary, u3yJaBaHu B | Kkypc pec.
32 3a Il moarpyna u 18 3a IV nmoarpyna. PeqHnkoBu euHMIN, TPETUpPAIIN CIENUPUIHN 00IacTh
B chepara Ha TepMuHOCHCcTeMaTa Osixa oTpasenu ¢ 4 repmuHa 3a l1l noxrpyna u 3 3a IV noarpymna.
OcraHanure TEPMUHOJIOTMYMHU EIUHUIM OsXa W3BBH cdepara Ha TACHOCIHEIHATU3NpaHaTa
JIEKCHKA.
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I'pyma/
€IIEMEHT 1 2 3 4 5 6 7 8
A 36 - - 36 - - - 12
b 42 - - 42 - - - 6
B 43 43 9 43 - 4 3 13
r 26 26 12 26 - 13 4 18

Tabnuna 1. OTHOIIEHUE TPyNa ¥ BHUJ HA PSYHUKOBA CTATHH MO BKJIIOUCHH CIICMCHTH

Jlerenna:
A- rpyna I, noarpyna I B —rpyna II, nogrpyna III
b —rpyna I, noarpyna II I' — rpyna II, noarpyna IV

1 — ITompenda 1o a3dyueH pen
2 - I'pamaTHyecka KaTeropus
3. - Hayuna obnact

4 — Neduunnms

5 — Kpoc-pedepeHnuaaHoct
6 — KonTekct

7. - Yuactue BbB (pasza

8 - Ilpesox

ITo oTHOIIEHNE HA BUJa HA PEYHUKOBUTE CTaTHHU C€ KOHCTAaTHpa CEpHO3HA pa3jiMKa MEXKIY
JIBETE TPYIH KaTo ISUT0 M HECHIIECTBEHA ITPU BETPErPYNOBOTO pa3zeneHue. 1 apere moarpynu Ha
KOHTPOJIHATa TpyIa MoJpeinxa peYHUKOBUTE EMHUIIM N0 a30y4eH pell ¥ BKIIYHXa AeHUHUIIN
Ha BCHMYKH TepMUHH. OT/IENEeH BBIIPOC MPEACTABIABA KA9Y€CTBOTO Ha JAepUHUINKITE, KOUTO B 88%
OT CIIydauTe OTpa3sBaxa caMo POIOBH XapaKTEPUCTHUKH, T.€. ChIbpHkKaxa caMO UHTETPaIHU CEMU
(IToroBa 1990). Enna tpera ot Tepmunute (12 JIeKCHKaIHU eNMHMIN), n30panu ot I moxrpyna
0s1xa peBeIeHU Ha aHIVIMICKH, a BTOpaTa MOATPYyINa MpefaoCcTaBH MpeBoja caMo Ha 6 TepMHUHA.
PeunukoBuTEe CcTaTMM HAMaxa APYrH eJeMEHTH. ExcrnepuMmeHTangHaTa Tpyna OT CBOSI CTpaHa
U3BJICUE U PEIIPE3CHTHPA BCUUYKHUTE EIIEMEHTH Ha peyHHKoBara crarus (0e3 enuH — Bx. Taon.1) ot
TOPEMOCYCHUTE M3UCKBAHMUS 3a TOJIsIMa 4acT OT TepMuHuTe (BXK. Tabmuma 1).

JIOBITHUTETHUTE XapaKTePUCTUKN Ha PEYHUKOBUTE CTaTUH HECHMHEHO He 051Xa M3ITbIHEHU
B IIJIOCT OT EKCIIepUMEHTallHaTa Ipyna JOHAKbBAE M IMOpaaud HETOYHOTO paslpelesicHHe Ha
BpeMeTo 3a pabota. [Topagu mpeaBapuTenHo moiydeHara MHGOpPMaIHs, OTHOCHO TpHpoaaTa
Ha TEPMHHOJIOTMYHHTE Ne(GHHUIMH, Ta3W Tpyna MpeAcTaBH NePUHHULINH, XapaKTepH3HPaLIH
PEYHHMKOBHUTE EIWHUIM KaKTO IO POJIOB, Taka M IO BHUJOB HauyMH (Ype3 EKCIUIMKAIUs Ha
UHTerpadHu ¥ JudepeHunanHu cemu). Haif-chlecTBEHOTO 3aTpyAHEHHE TPH IPEBOIAHUTE
EKBUBAJICHTH Oellle HEOPEHTUPAHOCTTA M Ha JBETE IPYNU —KOHTPOJIHA W EKCIepHMEHTalHa, B
NPOBECHHS EKCIIEPUMEHT NpH pabora ¢ OHJAaWH pecypcH. Jlumcara Ha XapaKTepHCTHKATa
Kpoc-pedepeHIaiHocT O¢ 04aKBaHO, MOpPaal €CTEeCTBOTO Ha MUHMIVIOCApa — OTPa3sBalll caMo
TACHOCIEIMATN3UpaHa JEKCHKa.

W3BonuTe, KOUTO Hajara M3cJeIBaHETO, cCa MHOTO M Makap Te J1a HAMaT CTaTUCTHYECKU
BepU(HIUpAH XapaKTep, OuYepTaBaT ONpe/esieHH TeHIeHIuH. Haii-Hanpen karo CXOACTBO MO
OTHOIIICHHE Ha 00eKTa Ha aHaju3 (paboTa ¢ PSYHHK) MOXKE Ja CC ONPEACIIIT:

o HeI[OCTaT'I)'-IHOTO TMO3HaBaHEC U OT ABCTC I'pylNHr — CKCICPUMETHAIHA YU KOHTPOJIHA, Ha
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BUIOBETC PCYHUKOBU PECYPCH. B 1031 cMuchIn Y4aCTHUIUTE IMOKa3axa U HECYMCHUEC 3a pa60Ta B
HUHTCPHET Cpc/ia IO OTHOIICHUEC HAa KOHKPETHATA 3a/a4a,

L4 prHHOCTI/I npu npeBoga Ha TEPMUHUTE, KOCTO MMOKA3Ba HUCKO HMBO Ha BJIAJCCHEC Ha
UyxKausd €3MK U HCOPUCHTUPAHOCT IIpU pa60Ta C U9YyXKJOC3UKOBU He(i)I/IHI/IIII/II/I, IIOKa3Baimo "
MPONYCKHU B MTO3HAHUATA B TACHOCIICIIUATIU3PAHTA O6J'IaCT;

L4 prHHO OpPUCHTHPAHE B NpUpoAaTa Ha TCPMUHOJIOTrMYHATA I[C(I)I/IHI/IHI/IH, B 4aCTHOCT Ha
HEHHUS ceMeH XapakTep npu opasinv4aBaHECTO Ha POAOBU U BUOBE MPU3HAIIU.

ITo orHomieHwe Ha Haii-QyHAaMEHTAIHHS eTarm OT TepMuHOrpadckara mHpakTHKa —
CBCTaBSHETO Ha KOPILyC M JBETe IPYIHU TOKa3axa CEpUO3HH MPOMYCKU B €MHCTEMHOJIOTHYEH
IIIaH, IOBEJIU 0 CHLIECTBEHU PA3IHKH MEXAY NPEeNI0KEeHUTE KOPIYCH U IPUMEPHUS, ChbCTaBEeH
OT CIIELUAJIUCT.

Paznuxute B pe3ynTatute Ha BeTE IPYNU — KOHTPOJIHA U €KCIIEPUMEHTAIIHA, OIPEIMETSIBAT
peIlIeHNeTo 3a TakoBa paszeneHue. Makap U B HEII'BJIEH CMUCHJ, OTTOBApPsILA HA KJIACHUYECKUTE
KpPHUTEpUH 3a eKCIIEpUMEHTaNHA, TPyIiara, Ha KosTo Oe oKa3aHa IOMOII IIpH paboTa ¢ peYHHKOBa
CTaTHs, CE CIIPABH 3HAYMTEIHO M0-100pe MO OTHOIICHHE Ha XapaKTEPUCTUKUTE Ha PEYHUKOBUTE
€IMHUIH, KOETO J0Ka3Ba TBBPJICHUETO, Ye BHUMAHUETO, KOETO CE OT/ENs 3a paboTa ¢ PEeYHUK, €
TBBPE HENOCTATHUHO.

3akauenne

Ot H3BOAMTE, HAIIPABEHU BbB BPbH3Ka C U3BBPUICHUSA CKCIICPUMEHT, MOKE Aa C€ TBbPAU, UC
Ha6mo,uaBaHaTa TCHACHI WA ITPU 06y‘leHI/IeT0 B aKkaJIcMUYHa Cpe€aa 3a HCIIO3HABAHC HA pCUHUKOBATa
Marepus, BOAM A0 CCPUO3HU IMPA3HOTU B IMO3HAHUATA Ha CTYACHTHUTEC B CIICHHUAJIM3UPAHUA
AUCKYpPC U OTTYK 10 HpO6J'IeMI/I Ipu pa3sBUTUCTO B CTIUCTCMHUOJIOTUYCH W JIMHIBOAUIAKTUYCH
IIaH. HeZ[OCTaT'I)‘IHOTO KOMIIETCHTHOCT IO OTHOIICHUEC Ha CliCUaIU3hupaHaTa TCPMHUHOJIOTUSA
BOAX HE CaMO 10 HEBB3MOXHOCT 3a PA3BUTHUC HA U3ydaBalllUTEC O6J'IaCTTa, HO U 10 CMYLICHHUA B
KOMYHHUKAaTUBHUTE KaHAJIM HA AIBYyCTpaHHUA NPOLICC HA 06yquHe.
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JYJOCTTA KATO CBBbP3BAIl EJIEMEHT B KOMIIO3UIIUATA HA
AHAPUYEBOTO NPOU3BEJAEHUE ,,BPEMETO HA AHUKA“

HNna KykynaxueBa

ILnoBauBckn ynuBepcuret ,Jlancuii Xunenaapckn”

MADNESS AS A JOINING ELEMENT IN THE COMPOSITION OF
“ANIKA'S TIMES” OF IVO ANDRIC

The present article focuses on the connection between the different stories, included in
“Anika’s Times” of Andric. The main two parts are related with the memories of the people,
who, talking about the mental disorder of their priest, recall events from the times of his great-
grandfather. Aim of this publication is to prove that there is an element, that bonds the two parts
more strongly — the motif of the struggle between madness and logic, between the irrational
impulses, aroused by women in men, and rational inhibitions. Even if we explore the smaller
stories, related to the main by analogy (the story about Tiana) or causality (the pre-history of
Mihailo, the introductions of Ali Beg and Salko Hedo), we would see that all of them bear the
grain of the uncontrollable man's desire for a woman.

,»,Bpemero Ha AHHNKA” € MPOW3BEICHHE, KOETO M3JM3a B €IWH COOpPHHK C JApyra TBopOa,
KOATO 3acAra JIyIOCTTa, a UMEHHO ,,Mapa — qro00BHHMIIaTa Ha Be3mpa”. 3a pasihKa OT Hes, B
pasmIeKAaHUs pa3ka3 KOMITO3MIUATA OCTaBs yCELIAHETO 3a XiIabaBocT. Humkara Ha paskasa ce
ThU€ OT TOBOPELIUTE XOpa M OT TEXHUTE NMPHUKA3KH, NMa UICHTU(HKAIMS Ha TIOBECTBOBATEISI C
TSX - TOH Ipepa3ka3Ba TOBa, KOETO T€ CH TOBOPAT. Ta3u € W MpHUYMHATA HAHU3BAHETO Ha JIBETE
HCTOpPHH — 3a Ton BysinmnH n AHnka - 1a M3DIEXIA acOIMaTHBHO M HereneHacoueHo. [lopagu
Ta3u NMPHUYHMHA OCTaBa yCEIIAaHETO, Y€ [ENT Ha Ta3W HE 0COOEHO CTeTHAaTa KOMITO3HIHS € CaMOTO
TOBOPEHE — €JMH HETIPEKbCHAT HU3 OT UCTOPUH, KOWTO HAMa HA4aJI0 U Kpai, a TOBECTBOBATEIAT
MIPOCTO C€ BIVIEXK/IA B ABE OPBHKH OT HETO.

ITpn m3cnenBane cTpyKTypara Ha Ta3u TBOpOa, ce 3a0eisI3Ba, Ue CIOKETHT € M3rpajcH Mo
TaKbB HAYMH, Y€ HCTOPHUSTA /1a 3al1a3Ba IPUIMHHO-CICICTBCHUTE BPB3KHU (HapuMep JII000BHATA
BpB3Ka Ha MuXailyio B MiTaIMHATE My OOSICHSIBA CTPAHHOTO My OTAPBIIBaHE OT AHHKA), a OT JIpyra
— [03BOJISIBA CHHTE3 Ha HAKOJIKO pa3ka3a B €MH Ha IPUHIIMIIA HA aHAIOTUATA (pa3kasa 3a TusHa).
To3u MeTon Ha M3rpa’kaaHe Ha pa3kasa Hpenpalia U3KIIOYUTETHO KbM OCHOBATa B Pa3IMYUETO
MEXIY JTUHEHHOTO W IMKIMYHOTO MHCJIEHE, KOETO Ce cpella mpu AHAPHY — CXBAIIaHETO Ha
BPEMETO KaTO MpaBa JHHUS C Kay3aJHO CIICIUIEHHE M KaTo CIHpaja, IpedyleHa MO0 aHaJIoTus,
KOSITO CBBP3Ba CXOMHHUTE CHOMTHA. Taka M TyK HCTOPHHTE CE CBBP3aHU NMPHIMHHO-CIIEICTBCHO,
HO ¥ IO TIPHITHKA.

Uctopusara 3a mon BysamH Oenexu Ha4aaoTo Ha HOBenara. [loBecTBOBaTeNsAT pHCyBa
JETallTHAsS My TaToJIOTW4eH HopTpeT. CBEHIEHNKBT IMPUTEXKaBa SICHO Ch3HAHUE 32 TOBA KAaKBO
MIaCTBOTO MY OYaKBa OT HETO M 3a TOBA KaKbB € XapaKTePhT MY BCHIIHOCT. HeBb3MOXHOCTTA
Jla ce TPOMEHH, TEKKUTE JIMIICHHUS Ha BJOBHUIIKHUS JKUBOT M HEOOXOIMMOCTTA a KPHUE CBOETO
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pa3ABOCHHUE MEXIY CBOSTA CBHIIHOCT M JEMOHCTPHUPAHHUA Ipesa APYTrHTe 00pa3 ro IOBEXKAAT 110
erarl Ha BOalopCcTBO U B KpaiiHa CMETKa JI0 JIyI0CTTa.

Bonpeku ge reposiT iMa caMOCh3HAHKE 32 TOBA KaKbB € M KaKbB TPsAOBa 11a Obje, TO3H GakT
HE MPOMEHS OPHCTA MY, KOSITO € IT0I00HAa Ha Ch10aTa Ha MHOTO OT AHAPUYIEBUTE TepOU — J1a ObJ1aT
CUTYHpaHH, 1a He MOTaT J]a IPOMEHSAT chadara cu, HuTo cebe cu. Taka u mon Bysimua He Moxe 1a
ce MPHUCIIOCOOH KbM POJIATA Ha CBEIICHUK U Ta3W My HECITOCOOHOCT T0 OTJajieuaBa BCe IOBEYE OT
eHOpHAIlIKTe My U OT (PMKIIMOHAIIHATA pealiHoCT. J[azieHa e U IieJHaTa TouKa Ha XopaTa — Kak Te
TO BIDKJIAT, KaK M3IVIEXK/Ia NICUXUYecKaTa My Mpea-00JIeCcT B TEXHUTE OYH, HO M KaKBO BCHITHOCT
ce ciryuBa BbTpe B Hero. KakTo B ,,Mapa — mo0oBHHIIaTa HAa Be3Upa”, TaKa U TyK JIyIOCTTa € SI1H
€CTECTBEH Kpaii, Koraro KOH(QIMKTHT MEX/ly YOBeKa M OOIIECTBOTO Ha3psiBa U HE MOXe Ja ObJe
peleH, Korato reposiT He MOXKe J1a Ce IPOMEHH, HUTO KOJIEKTUBBT.

[onynsaBanero Ha mon BysawH craBa OelleXXUTO CHOMTHE 32 TOBOPEIIUTE XOpa OT pa3Kasa,
TO O3HAaMEHYBa e€JHO 10 JisATo. [lokpail Ta3u ciydka Te 3armoyBar Ja CH CIIOMHSAT 3a ASI0TO U
MPajsI0TO Ha CBEICHUKA U 32 HCTOPHUATA C AHUKA.

I'epoute BBB (hokyca Ha BTOpHS pa3kas ca AHuka W Muxaitno. ['eponHsara obade He €
JIETAlIHO m3cienBaHa. T € WHTepecHa caMo Karo SBJICHHE, CBOCHPABHO M JAPH3KO, KOETO Upe3
MBKKHTE HATOHHU YCISBAa J1a C€ HAJOXKW HAaJ IIUT Tpajx W Aa MPedoIpenes ChbOUTHATa B HETO,
HO TIOBECTBOBATEIAT HE MPOCIEASBA IPOMEHUTE B CHh3HAHUETO U. AHIPHY IPEANIOYNTa MHOTO
MIOBEYE /1a TI0Ka3Ba KEPTBUTE, HAUBHUTE M MAJIKUTE repor. Taka M AHHMKa, Makap U IEHTpajIHa
(urypa, oKoJIo KOSATO c€ 3aJBIKBA BTOpaTa 4acT Ha pa3kasa, € OKa3Ba I0-CKOPO MOTHBHPOBKA
3a CIy4BamoTO ce (CeMEWHUTE KaBTW, pa3rOBOPHUTE, NIPOMEHUTE B CXBAIAHUATA HA HaApoOIa,
CTPYTIBaHETO Ha MBKETE, pa3IpUTe MEXKIY TAX, CTPaxa y Xopara), OTKOJIKOTO [IEHThp Ha BHUMAaHHE
(oOGparHO HampUMep Ha MCUXOJIOTMYHO-CETUBHOTO ChCPEIOTOUCHNE Ha pa3Kka3Bada BbpXy Mapa).

Muxaiino, 9y 3a OOIIHOCTTA, CJIe] IIIeCT TOIMHU YCIIsBa J1a BIUIIE ce0e CH B 00IIECTBOTO
Ha MaJKUs rpaj dpe3 T00pOoTo cH MaTepUaHO MOJIOKEHNE W MPUBUYHHTE 32 Tpaja JCHHOCTH.
I'eposit 06ade ce okaszBa aymieBHO OosieH. Tol € TPe)UBSII TEXKKA MCUXOJIOTHYECKa TpaBMa B
MHUHAJIOTO, CTaBaWKU ChyYaCTHUK Ha CBOsTa JoOMMa B yOuiictBo. M Toii, mogo6HO Ha Mapa
u non BysnwH, HOCH ceMeTo Ha JyIOCTTa CH, KOeTO TpAOBa Ja mpuKpuBa oT xoparta. C yma
U XJIAAHOKPBBUETO CH yCIIBa Ja M30ETHE OMAcCHUTE CUTYyallud U 00e3yMsBaHETO CH, HO TOBa
HE CMEKJaBa Tparm3sma My. HeroBata cpBecT ro M3MbuUBa M 3aTBaps ,,BPaTUTEe KbM IIACTHETO .
[ToBecTBOBaTENAT N300pa3siBa MOAPOOHO MATOJOTUIHUTE N3MEHEHHSI B Ch3HAHKETO My U 6opOaTa
My Ja oreliee W He 3aryom paschabka cu. He ciiydaliHO ciien TeXKdATe 3a MUXalo CIeHH,
TepoAT M3JIM3a U MOTAIls PBIETE CH B CTy/eHaTa BoJa Ha BRHIIHUTE YeIlIMHU. Boxara B pa3kasa e
CBBP3BAIIMAT TO €JIEMEHT C peaHoCTTa. [loBecTBOBATENAT H3CeIBa BBTPEIIHOTO CHCTOSHUE HA
Muxaitno, a He Ha TJIaBHATa T€POMHS, IIPU KOSATO C€ CIlyYBaT CHII0 HEOUYAKBaHU U HEOOpaTUMH
Metamopdosu. [Ipe3 1s10To BpeMe AHKKa € HabIroaBaHa OTCTPaHH, a TeposT — OTBBTPE, 3alI0TO
TOH € c1abuAT Tepoid, KOUTO ce OOPH C KUBOTA U 33 KHUBOTA CH.

Muxaiiio e eHa KepTBa Ha KEHCKUTE IJIAHOBE U KUTEHCKUTE CHOUTHSA, CHIIECTBO, KOETO €
MIPUTUCKAHO OT )KEITAHUATA U ChBECTTa. [ eposAT 00ade € 1 CHITHUAT, KOITO yCIsiBa J1a Ce alalTupa U
Jla 3arasu cBosi pa3yM. HeroBara 6op0a Mex 1y JyJJOCTTa 1 JIOTMKaTa HAlIOMHS MHOTO 32 (pUrypara
Ha ron BysinuH OT mbpBaTa ucTOpus.

OcBeH TOBa TOBECTBOBATEIAT IMPAaBH MOAPOOCH ICHXOIOTHYECKH MOPTPET W Ha JBamara
repou, MOKa3Ba MATOJIOTWYHHUTE M3MEHEHHUsA. M 1Bere yacTu Ha pas3kas3a ca CBBP3aHH C TE€pOH,
B KOUTO 3pee KOH(UIMKT MEXIy UPAIlMOHAIHUTE MOATHLN M PALMOHAITHHUTE 3aJPBXKKH, MEKIY
JIynocTTa U pasyma. U mpu 1Bamara JIynocTTa € CBhp3aHa C KEHUTE, C JINTIICaTa UM U IIOPHUBa KbM
TsX. ToBa MHOTO ITOBEYE TH CPOIISIBA, OTKOJIKOTO T€HETHYIHATA BPB3Ka Mex Ty MemanTue u BysuH.
U axo ce BIIeaMe B IT0-MaJKUTE HCTOPHH, KOUTO c€ J00aBAT KbM OCHOBHATA 110 aHAJIOTHSA (Ta3H
3a Twana) wiv mombaBaT HHGOpMaIMATa BB Bpb3Ka ¢ repouTe (Tasu 3a Muxaiino, 3a Anu Oer,
LEHUTEN Ha JKeHCKaTa rmpenecT, 3a Canko Xemo, KOMTO OT ONMUT 3Hae Aa He ce 3aabpibodaBa B
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NPECThIUICHUS, B KOUTO 3a 3aMCCCHU )KeHI/I), BCUYKHU TC HUMAT 3a HCHTHP IMMOACH3HATCIIHUS,
HEKOHTPOJHMPYEM IMOPUB KbM KEHATA, IIPHU HAKOU CC MOABABA KCJIAHUETO Ja MOTaT Ja S BIAJACAT,
Ipu Apyru - CTpaxbT OT TOBA, Y€ HE 5 pa36npaT. B 103u cMuchI MPUBUAHUTE BPB3KU — POACTBOTO,
1'[0)106I/I€T0, Kay3aJJHOCTTa CBBP3BAT JIOTUYHO TBOp6aTa. Ts obaue ﬂO6I/IBa M'BJICH UHTCTPUTET
CaMO Ha IMOJACBH3HATCIIHO HUBO, TaM, KbACTO MHCTHHKTHUTC 3aIl04YBaT Aa IICIITAT.
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OBPA3BT HA ’KEHATA, OTPASEH BbB ®PASEOJIOI'MYHUTE
N3PA3HU

Taunsa HaiineHoBa

ITY ¢ [Maucwnit XujaeHgapcku’

THE WOMAN’S IMAGE IN SOCIETY AS REFLECTED BY PHRASEOLOGICAL UNITS

The present study is intended to indicate some of the social images of women as reflected in
the phraseological expressions of two Indo-European languages-Spanish and Bulgarian.

KakTo 3Haem, ¢pazeonorusmMmre, Karo M3pa3 Ha KOJNEKTHBHO 3HAHWE, Ca Ba)KHA YacT OT
KyNnTypaTa Ha JajeHa oOmHocT. Te ca MpOBOJHMIM HA MICH W Hal-Beue HA ICHXO-COLUATHH
KOHIIETIIINHY, KOWTO MOKAa3BaT APEBHU HariacH. B HAaCTOAIIOTO MpoydYBaHe, MPUABPIKANKH ce KbM
,,IIIAPOKOTO CXBamIaHe” 3a (pa3eosiorusiTa, Ype3 chlocTaBka Ha ppazeonorudnu equauny (DE),
III€ CE OTMTaMe Jla IPEICTaBUM 00pa3bT Ha KEHaTa B 00IIECTBA, KOUTO HIMAT MHOTO CXOJCTBA IO
MEXKAY CH, @ IMCHHO OBJITapCKOTO M MCIIaHCKOTO. KOopImychT Ha M3CIIEIBAHETO € ECKIEPIUPAH OT
OBJITapCKN M UCTIAHCKH COOPHHUITHM 332 HAPOJHO TBOPUECTBO M YMOTBOPEHHUSI.

Buxrop [Tnra Menuna (1990: 151) mocouBa, ue 3a ma ce pazbepe cpurHocTTa Ha OF, Te
TpsiOBa fa ObJAT pa3IekKIaHH Upe3 ,,BCHYKO, KOETO BKIIFOUBA PYIBAHE OT COLMOINHTBUCTHYCH
U Ha 0a3zaTa Ha KyNITYpPHO, COIIAITHO U €3UKOBO 0oOyciaBsHe . ba3upaiiku ce Ha TOBa MHEHHE,
M3BBPIIMXME IPOYYBAHETO Ha (PPa3CONOTHIHNUTE CIUHUIH OT COIIMOIMHTBUCTHYHA [VIE/IHA TOUKa,
T.€. KaT0 KOMOMHAIMS OT COIMOJIOTNYECKN WM JMHTBUCTUYHH ACIEKTH, CPEICTBA, M3MIOI3BAHU B
AQHTPOIOJIMHTBUCTHYHHUTE N3CIICABAHMS.

W3BecTHO €, Y€ M3CIECIBAHETO HA €3MKA M3MCKBA MOCTOSHHO THJIKYBaHE HA 3HAUYCHHMATA,
HaJIO)KEHH OT COIMyMa, ¥ Y€ KyNTypaTa OOMKHOBEHO CE CBBbP3Ba C €3MKa. Ta3u BETPEIIHA BPB3Ka
MEXKAY €3MK M OOIIECTBO MpEAnonara HIKOM CBIIECTBEHH PA3IHKH MEXIY OTHOIIECHHETO KBbM
JKEHHUTE B KyJITYPH, TOJIKOBA Pa3INIHH, KATO Pa3MIeKJaHNTE B HAIIETO Mpoy4BaHe. Brnpexn ToBa,
MMa MHOTO CJTy4Jad, B KOUTO HaMHpaMe IPHITHKN MEXTy Te3H KyaTypH. Te Morar J1a ce ABJDKaT Ha
HSIKOM HCTOPUYECKH (haKkTH, Ha 00IIaTa pesuris ¥ He Ha IOCIIETHO MSICTO, MOTaT 1a Ob/1aT IpHETH
3a yHuBepcanu. Hue HaOmonaBame, 4e OI0KEHUETO Ha )KCHUTE B IOBEYETO OOIIECTBA U KYATypH
BUHATH € OMJI0 MHOTO IO-HHUCKO OT TOBa Ha MbxeTe. Ho BbB ()pa3econornyns 3amac Ha €3UIUTE,
KOHUTO Ca MMPEeJMET Ha HAIIETO N3CJIEABAHE, CHIIECTBYBA M IIPOTHBOIIOIOKHOTO MHEHHE: )KCHATA, B
oOpasa i Ha Maiika, ce Ompeaess KaTo CBEelleHa, a* BIcIIaTa’ 4yacT Ha OOIIECTBOTO, MBXKETE, HE
PSIIKO ca CBBP3aHU C OTPHUIATEITHN Ka4eCTBaA.

Tomsam Opoit @F Ha OBITapCKH M MCTIAHCKH €3HK Ca CBBP3aHU C JKeHaTa. 3a [1a OTpeeuM
MSCTOTO ¥ B OOIIECTBOTO, B CEMEHCTBOTO M B CBETA, IIE€ MPOYYHUM MHO-TIOAPOOHO Ta3W Tpyma
(hpazeonorn3Mu u 1ie 51 CpaBHUM ¢ 00paza Ha MBKa.

B Owarapckara HayyHa JuTepaTrypa ChIIECTBYBAT HM3CIEABAHMSA, TIOCBETEHH Ha BpbB3KaTa
MEKIy 7BaTa rosia. B ToBa oTHOIIEHME, Hali-OnarogaTHara 3a U3ClieIBaHE HACOKA Ca ITPOyYBAHUATA
OTHOCHO KEHCKHUS (akTop (M3CIeqBaHMS 3a JKCHHTE). ABTOpHTE (HOKYCHpaT BHHUMAHHETO CH
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BbpXy 00pa3a Ha KEHUTE B TPAJUIIMOHHATA KYITYpa, (DOJKIIOpa U JINTEpaTypara, BbPXy posiTa
U MSICTOTO Ha KEHHUTE B ObJrapckara UCTOpHs, 0Opa3oBaHHE M CeMEHCTBOTO. Bhmpeku ToBa,
MBXKKHAT 00pa3 e Bce ouie HeJoOpe mpoydeH. Ta3u TEHACHIUsS HACOYH HAIETO BHUMAHHE KBbM
npo0iemMa ChC CEeKCH3Ma, KOWTO Ha OBITapCKU Ce BbBEXKA UPe3 TIOHATHETO OHCEHODBD.

Omno3uiysATa MeX/Iy MONOBETE HE € €3UKOBA KaTEropHs, HO HeHATa ChITHOCT MOXe Ja ObJe
J00pe OTKpOeHa Ype3 IPOyYBaHe Ha €3UKOBUTE CTPYKTYpH U ceMaHTHKaTta Ha E. B T03u cMuCHI
(bpa3eoqornuHNUTE SANHUIIM Ca OTpaXKeHHe Ha (OJIKIOpa, KOSTO TH IPABH MHOTO BaXKHH OT IVICAHA
TOYKA Ha KYJITYPHO- TMHIBUCTHYHATA TEMA.

[TapeMHOIOTHYHOTO GOraTcTBO Ha OBJITApCKHS €3MK € OCHOBEH M3TOYHHK 33 THIKYBaHE,
TBH KaTo, OCIOBHITUTE ca, KakTo oroessizBa Temus (1996: 240), ,,npecKpUNINU-CTEPEOTUIIH Ha
HApPOTHOTO CAMOCh3HAHHUE, JABAIIN ITHPOKH Bb3MOKHOCTH 32 U300P C LIeT CaMOHICHTU(DUKAIINSA .
Cropen Hac TO3M BB3IIIE] MOXE JIa C€ MPHIOKH U KbM HCIIaHCKaTa (pa3eojorHyHa CHCTEMA,
3aII[0TO, OTHOUICHUATA MEXKIY MBXKETE U J)KCHHUTE, KAKTO U OTHOIICHUETO UM KbM Opaka, moco4Ba
TOYHO KaKBa € KyJITypaTa, TPAUIUUTE U (DOJIKIOPHT HA €AUH HAPOA. AHATU3BT HA TOTOBOPKU HU
JlaBa BB3AMOXKHOCT JIa IOCTUTHEM JI0 BaKHH M3BOJM OTHOCHO 00pa3suTe Ha MBb)Xa U Ha KEHATa BbB
¢pazeonorusra.

Bbrnaromapenue Ha ronsm Opoil pasrieqaHu OBIrapCcKU MOTOBOPKH, MOXKEM J1a pa3rpaHuuHM
CNCJIHUTE TEMATHYHH TPYNH, CBBP3aHH C MBKKOTO M IKEHCKOTO BB3MPHUATHE 3a CBeTa
1. BpakbT: eXeAHEBUETO, CEJICKOTO CTOMAHCTBO, 3aBUCUMOCTTA MKy ChIPY3UTE, HACUIIUETO B
CEMEHCTBOTO, IOOPHUTE U JIOINTE JKCHH.

2. KavecTBata Ha OKEHHWTE: TAXHATA WHTEIUTEHTHOCT, XapakTep, BBHIIEH BH]I.
3. ConmanHuTe PONM HA XKEeHaTa: JIEBOWKa, OyJKa, HACKOPO OMBIKEHA, ChIPYra, CBeKbpBa, 6aba,
BJIOBHIIA, KPHCTHUIIA U .

4. MaifyuHCTBOTO.

5. ColuyanHuTe pojd Ha MBXa: MIaJexK, ChIPYT, KPCTHHK, 3€T, CTapell, CBEIICHUK, BOIiH,
oorarar u Jip.

6. XapakTepHU 4epTH Ha MBKa.

HcnaHckuTe MapeMuH, CBbP3aHu ¢ 00pa3a Ha MbKa M KeHaTa, OT CBOsI CTpaHa, ce PoKycHupar
B [TO-TOJISIMA CTEIIEH BbPXY OTHOIIEHHSATA MEX/Ty J[BATa MOJIa M TEXHUTE BUKIAAaHU 3a Opaka. 3a
IpUMEp MOXKEM Ja mocounM creqaute OE:

1. Por mas defectos que tengan, los hombres no pueden vivir sin las mujeres (Komkoto u
HEJIOCTATBIIU J]a UMAT JKEHHUTE, MBXETe HE MOTaT Jia XKUBEsT 0e3 TsX.)

2. Las mujeres son las que merecen respeto, hagan lo que hagan, porque son las unicas
capaces de dominar al hombre (HezaBucumo oT neiicTBUsTa CH, )KEHHUTE 3acIy’KaBaT YBaKeHHUE,
3aII[0TO €AMHCTBEHO TE MOTaT Jia JIOMUHUPAT HaJl MbXKa. )

3. Qué suerte tienen quienes no tienen suerte con ellas (I'oneMu KbCMETIHU Ca TE3U, KOUTO
HSIMAT KbCMET C JKEHHTE. )

4. La mujer llora antes del matrimonio, el hombre después (JKenara mnade mpeau Opaka,
MBKBT- CIIE/ HETO.)

B Owarapckure ,Mbxku“ ®FE ce momuepraBa poiiTa Ha MBXa W HEroBara €THUYECKA
U HallMOHAJTHA TIPUHAJJICKHOCT (LUTaHUH, TYp4YHH, €BpeuH, apMmeHel u ap.). Tesu ®DE ca
CPaBHHUTEIIHO MAaJIKO Ha Opoi CrpsMo , keHcKuTe™. OCBEH TOBa, IOBEYETO OT TsIX ce Gokycupar
BbpPXY HETaTUBHHUTE KAaueCTBAa HA MBXKA: TOM € MUSHUIIA, [YMaK, MbP3EIuB, HEOPEXKEH, JIOII.
W300uICTBaT IPUMEPHTE 33 OTPHLIATSIIHA MBXKH YSPTH, a MOJOKHUTESITHUTE CE CTIOMEHABAT PSIIKO.

[MpeoGnanasat, ob6aue, OE, KOUTO OTpa3sfBAT MBKKATA TIIETHA TOYKA, a CHIIO M MBKKATA
CUIla, HAIPUMEP: GUHOMO € 3a NueHe, JdceHama e 3a Ouene; OUll Kodcloxa no-monwvii, oull dHcena
cu — no-muna. Hammanu ca u ®F, omucBaniy 3aBHCHMOCTTA Ha JKEHATa CIPSIMO MBXKa: JiceHa Oe3
MBIAC Kamo Ko 6e3 1030a.

Hemro MHOTO XapakTepHO 3a ObIrapckute Hpa3eooru3MHu €, 4e MHOTO Y€CTO TOJIOKHTETHH
KEHCKH Ka4decTBa ca OIMMCAHM 4pe3 Oenera ,,MbKECTBEHOCT™, KAKTO U OOpPaTHOTO, CIAOHAT U
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HEJOCTOEH MBXK € ONpPENessiH Karo ,,)KEHCTBEH' U ,,lIOKOPEH ’: Mboicka I ana, mvoicko momuye
JICEHCKA ONAUIKA, JCEHCKA MEemKA, MAMUHO CUHYe, MAMUHO OemeHye; KOUMo CIyud JHeeHa cu —
o8avic Jicena.

o ce otHacs 10 MBxKHs 00pa3 B ucnanckute OE, Moxe 1a ce Kaxe, 4e UCIIAHIUTE HE ca
TOJIKOBA CHJTHO KPUTHYHH KbM MBKeTe. TSIXHaTa KpUTHKA € UpOHUYHA. Karto mpuMep MokeM Ja
MOCOYUM CIICJHHUTE MOTOBOPKU: El hombre ama poco y a menudo, la mujer mucho y raramente
(MBxbT 00MYa MaJIKO, HO Y€CTO; KEHATa- MHOTO U PAIKO); Entre mds conozco a los hombres,
mds admiro a los perros (KonkoTo moBeYe OMO3HABAM MBIKETE, TOJIIKOBA TMOBEYE CE BH3XHIIABAM
Ha Ky4etarta); El hombre es una mujer incompleta, un aborto con patas (MBXbT € HSIIBITHOLICHHA
JKeHa, HeJJoHOcUe ¢ Kpaka). 1o BbIpoca 3a 3aBUCHMOCTTa MEXY MOJOBETE, UCIAHIIUTE Ca Ha
NPOTHBOMOJDKHHS MOJTFOC CIIPSIMO OBIrapuTe, Ka3Baitku: Las mujeres son las que merecen respeto,
hagan lo que hagan, porque son las unicas capaces de dominar al hombre (He3zaBucumo ot
JICWCTBUATA CH, )KEHHUTE 3aCITy’KaBaT YBAKEHHE, 3aI[0TO UHCTBEHO T€ MOTAT J1a IOMHUHUPAT HaJ
MBKA.)

lonsiMa gacT OT OBNrapckuTe IMOTOBOPKM C€ OTHAcsAT OO oOpasa Ha Oabara. Toa ce
00sICHSIBA C IIUPOKOTO 3HAYEHHME HA Ta3W JyMa Ha Halus e3uKk - 0abara e KakTo cTapa KeHa,
Taka u 0aba, ThIIA, CBEKbpPBa U Jp. [IOHAKOTa ¢ Ta3u KOHIIEIIHS ChIIO Ce CBbP3Ba M 00pa3bT Ha
MaiiKkara, OTpa3sBaiiku OCHOBHATA U POJISI B YIPABIECHUETO HA IUIOTO JOMAaKUHCTBO. OOpas3bT
Ha 0abara MMa KaKTO MOJOKHUTEIHU XapaKTEPUCTHKH (MBIPOCT: Haba 3Hae d8e u osecma, 6aba
VM He KYnyéa, amu npooaea) Taka u OTPULATENHH, HO ¢ UpOHHYEH oTeHbK. Omicana e HeiHaTa
OTMBCTHTEITHOCT, HEAOBOJICTBO U ANYHOCT: 6aba npasu, 0s1601a ce Ciasu, Os60NbM 3anoyesd,
baba douskapsa, nawiia 6aba Kpacmasuya, na pekia: Kpuea e; mvpnu baba 3za xybocm, xKoza
epaduna ce konaia, baba ce pecana.

Bbabara € MHOTO PSAJIKO CpelllaHa B HCIIAHCKUTE MAapEMHUU U HEHHHAT 00pa3 HOCH MPEIUMHO
HEraTUBHA OKPACKa: TS € Bh3IPUEMaHa KaTo J0CajHa, HeWHOTO MPUCHCTBHE € HEKEIAHO.

Eramos pocos y parié la abuela (Manko Gsixme, Ta 1 6aba poz)

VYuynBaio e, ue Temara 3a MaifYMHCTBOTO HE € CHIIHO 3acerHara B Obirapckure ®E. Moxe
Ou 3a10To Maiikara B ObJIrapckusi (GOJIKIOp € M3IUrHaTa Ha MHeecTal, TS € Oe3ynpedHa Karo
MKOHA, KaTO CBETHIIA, TS CE XKEPTBA 3a JIelara CH.

3a ucmaHIMTEe MaiKaTa ChIO € CBEIIEHA, HO HE MHOTO IIMPOKO 3aCThIICHA B MAPEMUMTE.
Te xasBat: De la madre la gran ciencia es tener mucha paciencia (I'onsMoTo MaiicTOpcTBO Ha
Maiikara e TbprneHueTo), De fodos los derechos de la mujer el mas grande es ser madre (Haii-
Ba)XKHOTO NPaBO Ha J)KeHara e 1a ObJe Maiika), Para el hombre que tuvo una buena madre todas las
mujeres son sagradas (3a MBXK, KOWTO € UMaJj 100pa Maiika, BCHUKH KEHHU Ca CBEIIEHH).

Ha Obarapcku chliiecTByBa cOOp OT MMOTOBOPKH, KOUTO MMAarT HETAaTUBHO OTHOIICHHUE KbM
skeHuTe. M300mincTBa 00pa3bT Ha JIoIIAaTa KeHa (Jloula diceHa — 365p CeUpen; NpasoeH Mbic —
OCMbP HOJIC, NPA3OHA JHCEHA — CAMA 3MUNA, JHCEHA, O2bH U MOPe NO-000pe 0a 2U He cpewaul; KOUmo
ucka dlcena bes Kycyp, 6e3 diceHa ocmas,; Om KOs CIpana ceou JHCeHamd, Om moea CMpana no-
Hanpesic nobensiea bpadama Ha Mvica), HECIIOCOOHATA KEHA (Y KOSAMO Kbd HCEHAMA Hapsicod,
mamo e ObpKOHUS), PA3CUIHULIATA (MBIIC ¢ 08€ pbye 0a BHACA, d JCEeHA C MAIKUS NPbCm 0d
U3HACA, KbWama nak e npasHa), XUTpata (dcena mvoica He Oue, a HaAKapea 20 NO ONAMA U XOOU;
Hawa Mumpa e mMHO20 xumpa). A MBXBT CMSTa JKCHATa 3a BPAar, CPABHUM C TypuuUTe (Koumo
CU KA36d CbPYEmo HA JCeHd, He e MBbIIC, NMYyPYUH Noopamum He Xeawatl, Ha JHCeHa MAtHbIMU Cu
He Ka3éail). Beipeku ToBa, TpsOBA Ja YTOUYHUM, Y€ OTPHUIATETHUAT )KEHCKH 00pa3 ChIIeCTBYBa
€IHOBPEMEHHO C OTPHUILIATEHUS MBKKU TAKbB.

Haii- yecto, obave, oOpa3pT Ha JKeHaTa ¢ MOJIOkKHUTEIeH. Dpaseonorum3mure HaOsrar
Ha JKEHCKara KpacoTa, WHTEJIEKT, CTOBOPYMUBOCT, ThPIICHUE, HA BHPXOBEHCTBOTO U MpEI MbBXKa.
Hsikon mpuMepu 3a ToBa ca: Mwoicvim Koyama ObpocU, a JHCEHAMA 51 KPACU, Kblyama He Chou Ha
3eMAma, a Ha diceHama, 2bpoa e dJHceHama, ana pabomua u e PoKama, YMHAma JHceHd YuHu nogeye
Om enMas; AHCeHama 8poOsI8aA U JHCEHAMA OMPOOsI8A MbIICA, Kby Oe3 dceHa — KiadeHey 6e3 koga.
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OTHOIIIEHHETO HA MCMAHIIUTE KbM JKEHATa € OCHOBHO MOJIOKHUTENHO. 3a0esa3Ba ce roisamMo
yBaXXEHHE KbM Hesl:

La mujer que no tiene suerte con los hombres, no sabe la surte que tiene (JKenara, KosTo HsIMa
KBCMET C MBXETe, He 3Hae, 4e € KbeMeTniika); No hay mujer fea, solo belleza rara (Hsama rpo3Hu
JKCHU, a )KEHH C psAAKa Kpacota); Las mujeres son las que merecen respeto, hagan lo que hagan,
porque son las unicas capaces de dominar al hombre (He3aBucCuUMO OT IEHCTBHUATA CH, KCHUTE
3aCTy’KaBaT yBaXKeHHe, 3al[0TO €MHCTBEHO T€ MOTaT Ja JOMUHUpAT HaJ Mbika); El hombre ama
poco y a menudo, la mujer mucho y raramente (MbXbT 00192 MaJIKO, HO YECTO; )KEHATa- MHOTO U
panko),; Lo bello de la naturaleza es la mujer (Hait-kpacHBOTO TBOPEHHUE HA IPUPOJIATA € )KEHATA);
Maravilla de la naturaleza, necesidad del hombre (JKenara e 4yno Ha npupoaaTa 1 HOOXOAUMOCT
3a MbKa), No quieras a tu amada por ser una mujer sino por ser tuya (He obuuaii mobumara cu,
3aII0TO € XKEHa, a 3aII0TOT € TBOsA), La mujer tiene un solo camino para superar al hombre: ser
cada dia mas mujer (3a eHaTa ¥Ma caMO €IMH HAYUH Ja TPEBB3XOK/Ia MbKa- BCEKH JICH JIa €
BCE M0 JKEHa).

Borpeku TOBa CHIIECTBYBAT M MU3Pa3d, KOUTO Ca KPUTHYHHU I MPOHUYHU KbM HKEHHTE.
Te cbIIO, KAaKTO OBITAPCKHUTE, PA3KPHUBAT ClAa0UTE CTPaHH HA JKEHCKATa Mpupona: Secreto entre
mujeres, secreto no eres (TaiiHa, crojieNicHa Ha JKeHa, Beue HE € TaiiHA), Toda mujer es del
primero que sabe sofiarla (JKenara nmpuHaAIeKN HA MBPBUAT MBXK, KOUTO 5 moxenae); Mujeres...
hechas para ser amadas, no comprendidas (Kenute ca cp3naneHu, 3a na ObJaT OOMYaHU, a HE
pasoupann); La fuerza hidraulica mas poderosa del universo, es la lagrima de una mujer (Haii-
rojsiMata XuApaBINYHA CHJIa B CBETa Ca )KCHCKHUTE ChI3K); El primero que comparé a una mujer
con una flor fue un poeta; el segundo un imbécil (ITbpBUSAT, KONTO € CPAaBHUI XKEHATA C IIBETE, €
OWJI moeT, BTOPHAT ¢ Oun miynak); La mujer es un hermoso defecto de la naturaleza (JKenara e
mpekpaceH npuposieH aedekrt.); No hay mujeres feas sino copas de menos (HaMa rpo3Hu sxeHH,
MPOCTO HEJOCTATHYHO ankoxon); Las mujeres son la viva imagen de las luciérnagas, de noche
brillan, y de dia solo se ven sus defectos (JKenute ca TOUHOTO KOIIME HA CBETYJIKUTE- HOIIEM Ca
ONsCKaBH, a TIpe3 JACHS Ce BUKIAT BCHYKUTE UM HEAOCTaThlN); No existen mujeres feas, sino 0jos
exigentes (He cbliecTBYBar rpO3HH JKECHH, a MPETCHIUO3HH 0un); Que suerte tienen quienes no
tienen suerte con ellas (T'oneMn KbCMETIINH ca T€3U, KOUTO HAMAT KbCEMT C J)KCHHUTE).

B 3akmroueHue, 11e 0TOeNeKHM, Ye TyK ca CIIOMEHATH CaMO YacT OT OOIECTBEHUTE PO Ha
xenute. Opa3eoJOrnuHUTE eMUHUI, KOUTO OTPa3sABAT T€3H POJIU, HE C4 MHOTOOPOWHHU HAa HUTO
€IUH OT J[BaTa pa3riieflaHy HHJIOEBPONEHCKN €31Ka, HO BBIIPEKH TOBA JaBaT Bh3MOXKHOCT J1a ce
HaMEPSIT CXOJCTBATA M PA3IMKHUTE MEXKTY T€3HU JIBe pa3nuvuu KyaTypu. Llenra Ha Bcuuku OF obaue
€ e/lHa U ChIla- Jla Ce U3BAAAT MOyKu. [lopajau Ta3u mpuyKMHA, B pasrieqaHuTe (hpa3eonoru3mMu
MOJIOKUTETHUTE Ka4eCTBa Ce MOoApa30upar, a OTPUIIATEIHUTE CE U3THKBAT, 3a JIa MOrar Ja Obaar
U30sITBaHMU.

CekCH3MBT WMa CBOETO TPEJACTABUTEIICTBO B OBJITAPCKUTE MAPEMHH, HO Ca MAJIKO
MOTOBOPKHUTE, KOMTO H3Pa3sBaT 3aBHCHMOCTTA Ha JKCHUTE B MATPUAPXAHOTO oO0IiecTBo. B
chOpanuTe U u3cnensanu ucrnancku OF mouru He ce 3a0ens3Ba HaMU4Ke Ha cekcu3bM. U Bee mak
MPUCHCTBUETO HA *)KEHCKHU IJ1ac’’, KATO YaCT OT CBETA HA OBJITapHUTE U HCIAHIIUTE, € OUSBHIHO.
Upes Hero ce pa3KpHUBaT 00JIACTUTE OT )KUBOTA, 710 KOMTO XKEHHUTE Ca MOTYUMITH JTOCTHII U CTEIIEHTA
Ha TAXHOTO YYacTHE B TAX.

Bubnnorpapus

H3pa3u: Frases Frases de mujeres, http://www.frasescelebres.net/frases-de-mujeres.html,
HMHTEpHET CTpaHuIlaTa € KOHCynTHpaHa Ha 15.04.2013r.

HNucruryr CepBantec, BuptyajeH mneHThp: Centro Virtual Cervantes Refranero
multilingiie, http://cvc.cervantes.es/LENGUA/refranero/listado.aspx?letra=A, WHTEpHET
CTpaHHIaTa € KoHcynTupaHa Ha 20.04.2013r.

[waa Memuna: Pina Medina, V.M. 1990 El modismo: Perfil i carta de naturaleza, Estudios
de filologia inglesa: Homenaje al Doctor Pedro Jesus Marcos Pérez, 1990, Departamento de
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LA NARRATRICE - ENIGME DANS SPLENDID HOTEL
DE MARIE REDONNET
Zlatorossa Nedeltcheva-Bellafante
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THE ENIGMATIC NARRATOR IN SPLENDID HOTEL

BY MARIE REDONNET

We have analyzed in this paper the personal «I» of a narrator having no name, having no
face and obsessed with what is her passion - the Splendid Hotel, she has inherited from her
grandmother, a dilapidated building where everything has already begun to crumble. We are
observing the narrator and her somewhat useless but devoted efforts to take care of the Splendid
Hotel, which has turned into the symbol of fatality and despair.

Marie Redonnet (née Martine L’Hospitalier) écrit depuis 1985 et certains critiques définissent
ses récits comme “une sortie remarquée hors du formalisme du Nouveau Roman, un retour a une
certaine narration romanesque “timide, hésitante.” (Picard, 2010 : 31) Le roman Splendid Hotel
est écrit en 1986 et représente la premiere partie d’un triptyque dont les deux autres volets sont
Forever Valley et Rose Mélie Rose (publiés en 1987).

Splendid Hotel raconte 1’histoire d une femme, qui est aussi narratrice, obsédée par sa passion
— I’hdtel hérité par sa grand-mere, un vieux batiment délabré ou tout commence a s’écrouler. Le
texte poursuit les efforts, un peu inutiles mais dévoués, de la narratrice pour soigner le Splendid
hétel, symbole de la fatalité et du désespoir.

Dans la présente communication nous allons analyser le « je » d’une narratrice sans nom,
sans age, sans visage, qui reste énigmatique dans tout le texte. Nous allons voir dans quelle mesure
elle posséde les caractéristiques d’un narrateur a la premiére personne et par lesquelles elle s’en
¢loigne. Nous avons choisi d’explorer les particularités du narrateur parce que nous trouvons son
role trés important pour I’organisation du récit et pour la réception du texte narratif, d’une certaine
facon il est I’intermédiaire entre le texte et le lecteur. Dans ce sens, son statut est un des choix
les plus importants de 1’auteur car le type de narrateur conditionne le fonctionnement énonciatif
de la narration et détermine les caractéristiques du texte — I’illusion d’authenticité, de sincérité,
d’objectivité, etc. Le récepteur accede au texte par la conscience du narrateur, tel un Virgile il
conduit le lecteur a travers les événements de 1’univers fictionnel.

La premicre caractéristique d’un narrateur « je », ¢c’est qu’il raconte une histoire personnelle
et il se « nomme » (Rivara, 2000 : 159). Malgré la premiére personne, la narratrice dans Splendid
Hotel reste anonyme. Elle parle en détails de ses sceurs Ada et Adel, de leurs préoccupations, de
leurs échecs et maladies, mais elle dit le moins possible sur elle-méme. Le peu de choses qu’on
comprend, c’est que la narratrice est la cadette des trois sceurs, mais en méme temps qu’elle n’est
plus trés jeune : « C’est tout d’un coup que je réalise que je ne suis plus toute jeune. [...] Mon cceur
est un peu fatigué. Je le sens quand je monte a 1’étage. Quand j’arrive dans la chambre d’Ada, je
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suis essoufflée. » (28-29)! On apprend aussi qu’elle n’a jamais quitté 1’hotel et que ¢’est le sens de
savie : « Je comprends grand-mére. Le Splendid Hotel, c’était sa vie. Moi aussi, sans le Splendid,
qu’est-ce que je deviendrais ? » (31)

D’un autre c6té, le « je » est repéré sans probléme par rapport a la situation d’énonciation
comme le seul énonciateur. Dans la plupart du texte le narrateur parle au présent, la narration crée
I’illusion de simultanéité (en effet, pseudo-simultanéit¢), renforcée par la répétition, a plusieurs
reprises du déictique « maintenant », qui situe la narration par rapport au moment de 1’énonciation.
Cette pseudo-simultanéité introduit I’idée de la disparition de la distance entre le je-narrant et le
je-narré, qui a comme effet la sensation que le lecteur est plus proche de 1’univers fictionnel. Cette
distance, mal définie, entre les deux faces du narrateur gomme la distinction entre le narrateur-
personnage et le personnage-narrateur, entre ses savoirs et ses points de vue.

La simultanéité souligne la réception immédiate, I’impression de vivre « en direct » les
événements du texte. La distance entre le moi narrateur et le moi personnage n’est pas évidente,
on peut méme dire que dans le roman de M. Redonnet prédomine la présence du narrateur-
personnage, parce qu’il ne parle presque pas de son passé, il ne s’analyse pas. Il n’y a pas non plus
de marques textuelles (surtout adverbes de temps) qui soulignent la distance entre le je-narrant
et le je-narré. Il n’y a pas de désir de la part de la narratrice de faire des analyses psychologiques
d’elle-méme et des autres. On peut dire que dans Splendid Hotel il y a plutdt une coincidence
entre le moi narrateur et le moi personnage mais cela ne change pas 1’indétermination de 1’instance
narrative et son statut anonyme.

Dans cet ordre d’idées, nous voudrions mentionner une autre caractéristique, propre a
I’instance narrative dans Splendid Hotel, c’est le manque de discours direct ; la narratrice ne
donne pas la parole aux autres. Dans le texte il n’y a pas de ruptures énonciatives pour introduire
les paroles des personnages, le dialogue est inexistant. La narratrice rapporte les paroles des autres
en discours indirect, elle les « raconte » (par des formules introductoires telles que « Elle dit que ;
elle pense que ; Ada se plaint que ; ils trouvent que », etc.) Donc, les personnages sont dans une
position de subordination, ils n’ont pas de liberté et d’autonomie. Dans ce sens on peut parler
d’une certaine dissonance (Cohn, 1981 : 43), qui désigne la relation entre narrateur et personnages
dans une situation dominée par le narrateur. Cette technique dans le roman de M. Redonnet
insiste sur la distance et 1’étrangeté de la narratrice a 1’égard de ses sceurs, qu’elle ne connait pas
suffisamment. Une autre particularité de la voix narrative impressionne : le point de vue de la
narratrice se limite le plus souvent a la vision externe. C’est normal pour un narrateur a la premiére
personne qui est aussi personnage. Plus rarement qu’un narrateur a la troisiéme personne, il peut
avoir une vision interne sur les autres personnages. Cela explique, dans une certaine mesure, le
peu de qualifications et de modalisations qui, en méme temps, est moins caractéristique pour le
narrateur de type autobiographique dont le discours, normalement, est plus riche en émotions.

Lors de notre analyse, nous avons remarqué une autre particularité de la narration dans
Splendid Hotel : I’absence de modalité affective et appréciative, un autre fait qui n’est pas tres
caractéristique pour une narration a la premiére personne. Généralement les modalités dans un
texte sont le premier indice de I’intention du sujet parlant, son attitude par rapport a I’énoncé. La
modalité dans un texte littéraire c’est le révélateur de la subjectivité de celui qui prend en charge
la narration, dans notre cas c’est le narrateur-personnage, son attitude envers 1’univers fictionnel.
Normalement un narrateur « je » porte des appréciations sur son passé, sur son présent, sur lui-
méme, sur les autres. Dans notre cas, la narratrice raconte de distance ce qui se passe et elle reste
durant tout le texte un « je » mal défini, ce qui est lié¢ a I’absence d’identité et a son anonymat.
Elle n’exprime pas de sensations, au moins elle en exprime trés rarement, quand elle parle des
soucis que lui créent ses sceurs et de son mécontentement : « Mére ne m’a pas fait un cadeau
en m’envoyant mes sceurs. C’est de sa faute si elles sont comme ¢a. Elle les a trop gatées, trop
habitués a ne rien faire. » (39) Et encore : « Mes sceurs ne m’apportent que des soucis. [...] Mes
sceurs font mon malheur. Avant leur arrivée, le Splendid ne m’apportait que des satisfactions. »

1 Pour toutes les citations : Redonnet M. Splendid Hotel, Les Editions de minuit, 1986 ; désormais nous ne marquerons que la
numérotation des pages
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(45-46)

11 faut dire que les appréciations sur ses sceurs, sur sa mere, sur son passé sont d’un ton
posé, plus proche du ton neutre que de I’émotion. Elle commente avec la méme indifférence les
querelles entre Ada et Adel : « Elle (Ada)? cueille les fleurs qu’Adel a plantées dans le jardin pour
aller fleurir les tombes du cimetiére. Adel s’est fachée contre Ada. J’ai donné raison a Adel. Le
Splendid a plus besoin de fleurs que le cimetiere. » (53)

Méme I’appréciation positive est explicitée plutdot comme une constatation : « Adel a enfin
réussi a faire remarcher le phonographe. Elle passe les disques de grand-meére. 11 y a de la musique
du matin au soir. On oublie les mauvais jours. Je suis fiere de mes sceurs. Sans elles je ne pourrais
pas faire revivre le Splendid Hotel. » (52) L’adverbe « heureusement » est la seule marque
d’appréciation émotive qui se répéte plusieurs fois dans le texte : « Heureusement que le plombier
est plus humain. » (60) Et encore : « Heureusement que les clients ne sont pas observateurs. Ils ne
s’intéressent qu’a la blancheur des draps, et aux sanitaires. » (63) Au contraire, le doute comme
modalité épistémique, est souvent présent dans le roman. A plusieurs reprises la narratrice exprime
du doute par rapport au comportement des autres, méme de ses sceurs, elle utilise souvent la
formule « Je ne comprends pas » ou I’hypothétique « On dirait » : « Ada va souvent au cimetiére.
Elle s’est promis de nettoyer les tombes et de les redresser. Je ne comprends pas 1’intérét qu’elle
porte au cimetiére. » (53)

La narratrice observe et relate d’une maniére distante et objective, ce qui est en contradiction
avec le narrateur a la premiére personne, qui normalement fait recours aux modalités appréciatives
et affectives. Cette « neutralité » est une caractéristique plus fréquente pour un narrateur a la
troisiéme personne. Les paroles de notre protagoniste passent plutot a travers la logique qu’a
travers I’émotion, elle est plutét cérébrale qu’intuitive. L’absence de modalisation souligne
I’objectivité et le désir d’effacement du narrateur, qui est plus caractéristique pour une narration
a la troisiéme personne. La narratrice de M. Redonnet analyse de la méme maniére de point de
vue émotionnel la maladie de sa sceur Ada, le sentiment d’actrice ratée d’Adel, les problémes de
tuyauterie et le manque d’argent pour entretenir 1’hotel :

«Adel maigritd’une fagon inquiétante. Ellen’aplusunerobe a sataille. Elle a des tremblements
tout a coup. [...] Ada transpire malgré le froid. Elle est continuellement assoiffée. Sa langue est
chargée. Elle a des points rouges sur le visage. Ca lui change complétement 1’expression. Le
Splendid est sale. Je ne le nettoie plus a fond. Je surveille la tuyauterie. Il y a des tuyaux de toutes
les grosseurs qui courent sur les murs. Ca se comprend qu’il y ait des problémes. » (40)

Etun peu plus loin : « Mon livre de comptes n’est pas a jour. C’était un défaut de grand-mere
aussi. Son livre de comptes était toujours plein de ratures et d’erreurs. Elle pouvait se le permettre
parce que le Splendid rapportait. Elle n’avait pas de soucis a se faire pour ses comptes. On lui
faisait toujours crédit. Le couvreur m’a envoyé une lettre de rappel. Il me réclame une facture
importante, bien plus importante que le travail qu’il a fait sur le toit, et qui n’a méme pas tenu.
Je ne comprends rien ¢ cette facture. Sans parler de toutes celles qui se sont accumulées. J’avais
oublié qu’il y en avait autant. » (76)

Nous trouvons que, malgré 1’émancipation de I’influence du Nouveau roman, remarquée par
les critiques, I’écriture de M. Redonnet rappelle un peu celle des nouveaux romanciers — neutre
et objective, appropriée par une voix distante et anonyme. Son style trés dépouillé et minimaliste,
la syntaxe simple et claire, le héros narrateur qui est plutét un spectateur de ce qui se passe,
I’absence d’émotion et 1’indétermination font penser a la célébre « écriture blanche », terme par
lequel Barthes dans Le Degré zéro de [’écriture (1953), désigne la neutralité et ’indifférence de
I’écriture de Camus. Ce n’est pas par hasard que B. Degott intitule un article sur M. Redonnet
« M. Redonnet : une petite voix blanche » (Degott, 2003).

Selon nous, une des caractéristiques les plus persistantes de la narratrice dans Splendid Hotel,
c’est son activité. Elle est toujours en mouvement, elle nettoie, désinfecte, remplit et vide des
seaux, elle est en perpétuelle lutte contre les sanitaires, contre la tuyauterie, qui se bouche sans

2 C’est nous qui précisons
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cesse et son principal but devient celui de la déboucher. Elle lutte également contre le Marais qui
est comme un personnage vivant avec ses mouvements et ses peuplements. Dans cette activité
inefficace et sans grand résultat, la narratrice rappelle un peu les personnages du théatre de
I’absurde :

« Chaque matin, je débouche les sanitaires dans toutes les chambres. L’écoulement est de
plus en plus mauvais malgré mes efforts. Les clients ne font pas attention. C’est a cause d’eux que
tout se bouche petit a petit. (12) [...] Il y a eu une fuite dans une chambre au premier, un trou dans
un tuyau. Toute la chambre a été inondée. [...] Comme si ¢a ne suffisait pas que les sanitaires se
bouchent. Le bois des balcons commence a pourrir. D’ici peu, on ne pourra plus y marcher sans
danger. (21) [...] C’est beaucoup de travail pour moi de remplir et de vider la baignoire, surtout
avec mes rhumatismes. [...] Cette baignoire est profonde et longue a remplir. Je dois y vider
beaucoup de brocs d’eau avant qu’elle soit pleine, et pendant ce temps ’eau tiédit. » (74).

La narratrice peut étre comparée a Sisyphe de Camus, elle met beaucoup d’efforts pour arriver
a un résultat, mais tout de suite aprés tout s’écroule et elle doit recommencer. Tels sont les hommes
de chantier qui aussi travaillent dur et sont en permanente lutte avec le marais pour construire la
digue : « Ca donne du courage aux hommes du chantier de voir la digue avancer. Quand un pan
de digue s’effondre, ils ne se découragent pas, ils recommencent. Les chefs d’équipe disent que
les hommes sont exemplaires. » (97). Cette constante alternance des efforts et des échecs crée la
tension du texte, le lecteur attend tout le temps un résultat qui n’arrive jamais et le cycle se répéte.

L’autre grand « personnage » de la narration, le centre d’intérét de la narratrice, le sens de
sa vie, la chose la plus précieuse héritée de sa grand-meére, c’est 1’hdtel, qui devient symbole du
marais : « C’est un beau spectacle depuis les chambres que la vue du Splendid Hoétel entouré d’eau
avec ses enseignes qui se reflétent la nuit dans I’eau. Les clients savent apprécier. » (64)

L’inondation du Splendid et sa disparition sont une métaphore de la vie, de la détresse, du
malheur et de la mort. Aprés la mort physique des sceurs, la mort vient également dans I’ame de
la narratrice : « Qu’est-ce que je ferais si ¢a se bouchait définitivement ? Ce serait terrible. L’hotel
deviendrait immédiatement inhabitable. C’est ce qu’il faut éviter a tout prix si je veux que 1’hotel
continue a étre ouvert. La mort dans 1’ame, j’ai rajouté une note sur le tableau, dans le hall : il
est interdit de se servir des sanitaires » (123) C’est la fin de I’hoétel (et de I’histoire), il s’effondre
peu a peu, méme les enseignes sont éclairées a moiti€ comme un bateau entouré d’eau. Le marais
engloutit tout, I’hotel seul reste comme un ilot, voué aussi a disparaitre : « De loin, le Splendid
doit ressembler a un bateau qui aurait échoué 1a sur la neige avec sa coque de bois a moitié pourri.
Il n’a aucune chance de sombrer, puisqu’il s’est échoué. La digue a été engloutie. Grand-mére et
mes sceurs appartiennent au marais. » (125)

Le roman se termine par un fort sentiment d’angoisse et de déception. Aucun espoir, aucun
futur pour I’hotel ni pour la narratrice. La longueur limitée de cet exposé ne nous permet pas d’aller
plus loin dans nos réflexions. Mais en conclusion, nous pouvons affirmer que les particularités
narratives, analysées plus haut, correspondent complétement au symbolisme et au message du
texte.
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AYTU3BM U ACITIEKTU HA HOBEHIKOTO CBIIECTBYBAHE.
Credan ABrycTuHoB

Joktopant Cneunanna ncuxosorusi Kem IIY “Ilancuiit Xuwiengapckn”

AUTISM AND ASPECTS OF HUMAN EXISTENCE

This report affects the dynamics of communication through social interaction. Some
observations are described. A link between a particular type of sensory sensitivity in children on
the autism spectrum was sought and the change in the way of influence in the process of social
interaction in parent-child relationships.

BwMmecrto yBox: mperiien Ha OCHOBHM HOHSTHS M TepMHUHH. Criendukara ¥ KOMIUICKCHUST
XapaxTep Ha TeMaThKara Ipefoara n3scHsIBaHe Ha 0a30Bu MoHATHs. ToBa 1ie Ob/ie HanpaBeHO
B Ha4aJI0TO Ha JIOKJIaja 1ox opmara Ha TEOPETHYHA paMKa.

ConuanHa HHTepaKnus — “(BbHIIHO, BUIMMO) B3aUMHO TIOBIIUSIBAHE MEXILy WHIAUBUIUTE
OT €/IHa IpyTia Ype3 IICUXNIecKa JeHHOCT, KOETO Ma 3a IIeJI ChIVIacyBaHe Ha TEXHUTE ChbBMECTHH
WJIN WHIUBHUYJTHH ieficTBU. [0 TakbB HAYMH coLMaiHaTa MHTEPaKIus ce AeUHUPa KaTo eIuH
aCIIeKT OT COLIMAIHOTO B3auMoaeicTue” (Pednuk mo ncuxonorus, 1989 ).

CernBHocT — “CeTMBHOCT ce Hapuya CIIOCOOHOCTTa Ha OpraHu3Ma Jia Bb3IpHeMa
Jpa3HEHUsTa OT OKOJIHAaTa Cpejia MM OT COOCTBEHUTE CH THKaHU M OPTaHH M Ja UM OTIOBaps
o crieruyed HauuH....CetuBHOCT: OCHOBHATa (PU3MOIOTMYHA €IMHHIA IPU OCHIIECTBSIBAHE
Ha CeTHBHATA JISHHOCT € aHaIN3aTOpPbhT. BCeky aHaim3aTrop ce cheTou OT perenTop (mepudepHa
4acT), IPOBOAHUKOBA YacT U kopoB otaen ot LIHC ...” (Manues 1B., HeBponorus, 1998 ).

B ciydas pasmiexname CTHMYNIM OT BBHINHAra cpeja (colyManHara WHTEpaKIUs ce
OCBILECTBSBA BB BHHIIIHATA Cpe/la, CTUMYIUTE ITOCTHIBAT OT BbH. OCHIECTBABAT CE OT YOBEK.
CruMynuTe ca Bb3IPHEMaHU OT aHAJIM3aTOPUTE HA TO3H, KbM KOITO € OTIIpaBeHa JHCTAaHTHO (OT
pascrosiHue). CETUBHOCTTA CITy)KHM Ha YOBEK Karo HAaBUraTop, Ype3 KOWTO TOH ce opraHusupa 3a
onpezeseH! 1eUCTBUSL.

TpsiOBa Ja ce UMa B IIPEABU, Y€ TPESKUBIBAHETO Ha CETHBEH JUCKOM(OPT U CTPEMEXBT A
CH OCHUTYpUM KOM]OPT € eIMH OT OCHOBHUTE CTUMYJIH, IBMDKEILN €BOIOLUATA 1 porpeca. Karo
LSUT0 POIMTEIINTE CE CTPEMST J1a OCUTYPSIT 3a JAETETO CH KOM(OPTHA cpefia 3a ChIIECTBYBaHE, Ja
TO MPEa3aT OT HeXKENaHHU Bb3/IEHCTBUS OT BhHIIHATA cpena. Haii-o01mmo kazaHo, Te ce cTpeMsT
JIETETO Ja oIeJiee, a Ce YyBCTBA KOM(OPTHO, J]a TO BH3IHUTAT B COLMAIHO MPUEMIIMBH 3a OuTa
UM HOPMH.

3a Jerckus ayrms3sm B MKbB 10 (F 84.0) e manmeno ciemHoTO ompenenceHue: Bun
reHepaJIM3UPaHO Pa3CTPOHCTBO HA Pa3BUTHETO, KOETO CE ONpPe/eNis OT HATMYMETO Ha aOHOPMHO 1/
WM HApyIIEHO pa3BUTHE, BB3HUKHAJIO IPEU 3-TOJMIIHA Bb3pacT U MPOSBABAIIO ce ¢ abDHOPMEH
T (QYHKIMOHUpPAHE B TPU OONACTH: HA COLMAIHUTE B3aMMOOTHOIICHHUS, Ha KOMYHHKAIHATa
U Ha MOBEJEHUETO, KOETO € OTPaHUYEHO U cTepeoTurnHo. To ce cpema 3-4 MbTH 0-4ECTO MPU
MOMUYETa, OTKOJIKOTO IIPH MOMHYETA.
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3a 5ma ce OCBIIECTBU COLMAIHAa WHTEPaKLMs, NCHUXHUYHATa JAEHHOCT HMMa HYXAa OT
MOZIKperaTa Ha pa3fiMuHH JeHCTBHS, )KECTOBE, BOKAJIHKM choOLeHus u ap. He psako conupannara
MHTEPaKIHs € MOJKPEereHa C eMONMs WIN NpPEeIU3BUKBA TaKaBa; M3I0J3Ba MPHCIOCOONCHUS B
cilyyast - Urpauky, 3arbranky. Poisra Ha ncuXu4YHaTa IeHHOCT € 1a OpraHu3upa Te3u ACHCTBUS B
OTIpeZIesIeH PEeA U Jia T peaajie pa3dorupaemo 3a Apyrusi. B moBedyero ciryuan ncuxuyHara JAeHHOCT
ce opraHu3upa Mo HauuH, KOMTO I € Mo3HaT, KOWTO € Hay4uia, CMSTa 3a MPUEMITUB U TpHeMa,
Ye e MMa XKEJIaHUIT U ThbpceH OoT Hesl eekT. ChIIeBpeMEHHO IICUXUYHATa JEHHOCT O4aKBa Ja
MOJIy4YH LIO-TO/IE aJieKBaTeH OTroBOp — pasdbupaem 3a Hes. OTroBop, KOWTO /a sl OpUEHTHpa 3a
MOAXOSIIIIUTE TTOCIIE/IBAIIMTE ACHCTBUS, a TE OT CBOSI CTPaHa, Jia PUIaBaT LsUIOCTEH aJIeKBaTeH
CMHCBHJI Ha CUTyalusTa. 3a J1a MOyt XKeJaHus eeKT NCUXUYHATa JEHHOCT MOXKE 1a OpraHu3upa
W TIOIKPETIN MHTEPAKIHATa C €MOIMs WM 4yBCTBO. HsKOW BB3MOXXHM BapuHaHTH: HEYTPAJIHO-
cOop or nelcTBus 0e3 eMolMOHANIHA MoAKpena (MOo-psAKO CpelliaHa BbB B3aUMOOTHOILICHUSTA
pOIUTEN-AeTe), EIHOIONIOCHO - €IHO3HAYHM MAEHCTBUS, CHYETAHH C TIOIXOAAIIA EMOLUS
(moxxopsima — moiry4yasa ce J00bp CHHXPOH - IPUaBa CMHUCHJI Ha CUTYalUsITa); ABYIIOIFOCHO — a)
MOIXOISIIIH ISUCTBHS, ChUETaHU C HETOIXO/IA1IIa eMOLHs; 0) HEMOIXOAAIIN AEHCTBHUS, ChUSTaHH C
MOAXOSIIIA 33 CUTyalUsITa eMOLMOHATHA TTofkpena. OChIecTBIBaKY eJHO3HAYHA HHTEPAKIIHSL,
0Tpa3sBallla: IPHKOBHO TTOBEJICHUE; TIOJIOKHUTEIIHA EMOLIMST; ChUETaBalKy 51 ChC 3aJJ0BOJISIBAHE Ha
(hU3MOIOTHYHHTE HYXIIM, YOBEK MOXKE Jia MIPEAN3BUKa JI0Bepue, 001U, MPUBBP3AHOCT HE CaMO
KbM COOCTBEHHSI CH BHUJ, @ U KbM HSKOW XMBOTMHCKU BUI0BE (0COOEHO, aKo TM OTIIIEXIa OT
panHa Bb3pacT). ChIO Taka Te3W KMBOTHH YAaCTUYHO II€ Pa3[O3HABAT COLMATHUS KOHTEKCT Ha
HAaIMS JIMIEN3pa3 WK HAKOW HAIU JIeHCTBHS.

Hsikou cirydaiiHy BBHIIHYM HAOMIOAEHMS, B KOMTO yYacTBaT POJUTENH U JIela, Y KOUTO HAMa
NPUYMHA 1a CMsITaMe, 4e € HAJIMYHO Pa3CTOMCTBO B pAMKHTE Ha ay THCTHYHUS CIIEKTHP MITH HIKaKBa
abHopMHOCT y poauTenute. [1o Hagoy B ToKIaa ce MPeACTaBsT Pe3yNITaTu OT HaOMONCHUATA.

Haobmonenne 1. Curyauust B KOSTO JBamMara pOAWTENH, [TOAABAIIY €IHO3HAYHU CUTHAIIH,
MpEeBPBILAT CUTYAIMsTA 32 IETETO B JBy3HauHa: EquHusT ponuren - B ciiyyas Oele Maiikara, aaje
Ha gerero (2- 3 1) cnamonen. Hsaxonko MUHYTH MO-KBCHO Oalljata peny Mo HsAKakBa MPUYMHA,
4ye TpsOBa Ja OTHeMe ciajoiena Ha nerero. COOpBT MM OT NeHCTBHs (IaBaHe — B3MMAHE),
OCBILECTBEHH 32 TOJIKOBA KPAaTKO BpeMe, 00e3MHCIM CUTyalusTa, NPEeBbpHA s B JABY3HauHa H
Npein3BUKa Y JIETETO PEaKlHH, IIOJO00HN Ha CIIy4YBamlOTO CE MPU MPOBEXIAHETO Ha ,,XOJAMHT
tepanus” (Bacunesa H., 2006 r.), Mexny ponuTen U ayTUCTUYHO JeTe. B ciydas cutyanusra e
MIOHE YaCTHYHO OJIEKOTEHa U cOOPBT OT AEHCTBHUS € MO-JIECHO pa3dupaem 3a aerero. YacTuyHara
pa3bupaeMoCT Ha CHTyalMsTa 32 AETETO CE JBJDKH JIOHSIKBJE Ha TOBA, Y€ U CAWHUAT U APYTUAT
poxuTen noxasar ooy cOop OT €AHO3HAYHU CTHUMYNHU W JIEHCTBHUS; EMOLMATA UM € B CHHXPOH M
CBBIIQJIAT C IETUTE UM. B cilyyast nenure UM ca pasinyHHM, a He cOOPBT Ha MOJaBaHUTE OT TAX
ctuMynu. B monoOHa cuTyanus 3a 1eTeTo SAUHUAT POIMTEI e € JOOBD, a IPYTHST IIE € ITOHE 3a
MOMEHTA B POJIATA Ha JIOIIHSL.

EnuH ot paHHUTE MpHU3HAIM HA JAETCKHUAT ayTH3bM € HEECTECTBEHO IOJIOKEHHE Ha TSIIOTO
CHpSIMO TSUIOTO Ha BB3pacTHUS. CUTyalusi, B KOSTO TOBAa YECTO MOXE Jia ce HaliofaBa MpH
MO- TOoJIeMH Jiena, 0e3 y TIX Jia ca HAJIWYHU JPYTM CUMITOMH Ha ayTHCTHYHOTO Pa3CTPOMCTBO.
B cnenBamara cutyanus ce cONBbCKBAT MOTHUBALMSTA U MPUOPHUTETA 33 POIAUTENS W MHTEpeca,
BBJIHEHHETO, IpropuTeTa Ha neteTo. CONbChKBT MEXAY NPHOPUTETUTE, HHTEPECUTE HA SANHUS
W Ha Jpyrus ch3naBar ¢pycrpupan] MOMEHT B cutyauusi. HaGmonenue 2. B nmapka: Jlerero, ce
KaTepy 110 II'bP3aJIKK, TOHH CE C JPYTH Jella — urpara My € AMHaMu4Ha. MiHTepecHa U BbhiIHyBalla
e 3a Hero. Maiika My cMsiTa, 4e TO ce € M3MOTHIO. Pemasa 1a mpoBepH TOBA U akoO € HYXKHO Ja
npeanpueMe AeHCTBUS. 3a Hesl € IPUOPHTET JETETO i 11a He HACTHHE, a He urpara My. 3a JIeTeTo
MPUOPUTET € Urparta. 3a Hero € Ba)KHO Ja He NPOIYCHE pe/la CH Ha ITbp3ajiKara, TOHEHHIATa €
BBJIHYBallla, HHTEpecHa. To He MCKa MpolechT Aa Obae NpekbeBaH. Malikara rmojasa BepOaiHu
CTHMYIIM, HO JIETETO HE NPEKbCBA 3aHUMAaHHETO CH, BBIIPEKH 4e s 4yyBa M pasdbupa. Ts, ot
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CBOsI CTpaHa, € TBBHPJO pellieHa Ja U3BbPIIM [IPEBAaHTUBHU JIEHCTBUS. YCIIsBa Jia YJIOBHU JIETETO
U J1a TpeKbCcHE 3a0aBara. YNaBSHKW Tro, NETETO 3alo4Ba Jia ce CHIPOTHBIsABA. Ch3HABAWKH
MPEUMYILIECTBOTO M CHUJIaTa Ha Bb3PACTHHS, 3a Jla C€ U3MBKHE OT HeXeJlaHaTa MperpbaKa U Ja
MPOABIIKU Urpara CH, TO U3MbBA LSJIOTO CH TAJO Karo JIbK (Hal-uecTaTa MO3UIMS, KOSITO ChbM
HAOJIOaBall B MOJOOHM CHTYaIlUH;, UMa U IPYyTH (POPMHU HA HECCTECTBCHH IO3UIUH HA TSIIOTO).
Cermiata peakius y JIETETO MOXe Ja HaOnrogaaBaMe, ako Oarna My, Hampumep, TO OTHAcs OT
aipaBaH, B KOWTO IETETO UCKa Ja IUIsICKa MO Bojara ¢ HAKOA Mpbuka. Belpeku, ue neicTBusTa
HA POIUTENS Ca COIMATHO IPUSMITUBH, pa30UpacMu ca JIOHIKB/E U 3a IETETO, TO IPUOPUTETUTE
UM Ce pa3MHHAaBaT M (pycTpHpar CHUTyalusTa. B TOCIeqBamoro OT Te3U CUTYalud JETCKO
MTOBEJICHHE MOXKE Ja ce HaOlltoaBa ChIATa Peakius - Ha HECCTECTBECHH TO3WIUH Ha TSUIOTO;
MOJKE J1a € ChIPOBOJIEHO C I1J1ay, MUCHIH, PUTAHE, TPBIIKAHE U JIP., @ TE3H Ce MpUeMar 1 3a paHHU
CUMITOMH Ha JETCKUs ayTU3bM. B Te3u cutTyanuu AelcTBUATA HA PONUTENNTE Ca €IHO3HAYHHU,
pa3imKaTa B [IEJIUTE IPEAU3BUKBA (PPyCTPAIUs U KaTO CICACTBHE OT HEesl Ce CITy4Ba IOCIICABAIIaTa
nercka peakuus. OCBeH TOBa CHUTYallMMTE Ca CPaBHUTEIHO KpaTKOTpallHU, a M 3a JIETETO €
MPHUOTU3UTEITHO SICHA TeNITa Ha pOTUTEICKUTE AeicTBrs. [lociaeqBamuTe qeHCTBUS HA POTUTEII,
BBIIPEKH Y€ Cca BB3MPEIATCTBAIM UTPaTa WK € OTHET Clafoie/a, ca IOHe YaCTHYHO NPUEMIIUBU
3a JIETETO.

Jla pasmiename cieHaTa CUTyalds B IBa BAPHAHTA, KaK OM M3TJICKaa Ha JIETe, HE3aBUCUMO
JAIM HAKOW OT aHaNM3aTOpUTe My OOIIyBa IO crHenu(UYeH HAYMH ChC cpelara; Kak oW
M3TICKIANA TS Ha CTpaHrdYeH HaOroaaren. CUTyanus, B KOSTO POJUTENSIT € ¢ T0OpH HaMepeHHUS
U B CBIOTO BPEME HETOBO JCWUCTBHE, YHATO LEN € Ja Mpeana3u IeTeTo, My MPUYUHIBA OOIKa
unu TpaBMma. [IspBu BapuanT: PoautensT u gerero ca Ha pazxoaka. OTUBAT Ha HAKBAE, JETETO
ce cbBa. PoauTensiT, KOWTO TO IBPKHU 32 pbKa, IO IbpIa PSA3KO U My IPUYUHSBA JIOKCAIUS HA
paMeHHaTa craBa. Ta3u CUTyalusl HE € HHTEPAKIUs, HO B HEes Ce ChUeTaBar JoOpOTO HAMEPEHUE
Ha POAMTENS W NMPHYUHsSIBaHE (u3muecka Oojka Ha nerero. KakBo OWM ce Cydmio cienm Ta3u
CUTYaIUs: POJUTEIIST, pa3Oupaiiku, MOXe Ja Ce MPUTECHHU, MOXKE JIa Ce MOYYBCTBA BUHOBEH, TE3U
YyBCTBA IlI€ MPOMEHSAT JIULEU3pa, e ce MPOMEHU TOHA KbM CEpPUO3€H, 3arpuxeH. PogutensT
e IpeanpueMe afeKBaTHU MEPKH, AEUCTBUA, aKO C€ Hajara, e OMuTa Jia YCIIOKOU JETEeTO; 1Ie
MOTHPCH JICKapcKa moMoi. J[eTeTo BIKAa IpoMsSHATa B MOBEJCHHETO Ha poauteis. COOpsT oT
TE3H JICHCTBUA, )KECTOBE, JINIICU3Pa3, TOH Ce MPUOIMKABA IO TOBA, KOETO CE MMa B MPEBUJI IO
MpeJaBaHe Ha ChOOIICHUE TOCPEACTBOM COIMATHA MHTEPaKIHs. Ts € elIHO3HAYHA U IETETO YCIsIBa
Jla pa3rajiae CONUAITHUS KOHTEKCT; MPHYUHATA, TOPAJIX, KOSITO My € TIPUYHMHCHA MO00HA TpaBMa.
To 3a0ens3Ba chIlleCTBEHATA pa3iiKa B IIOBEICHUETO, MPOMSIHATA HA IPHOPUTETUTE. Taka TO ce
y4U Jia pa3ro3HaBa oOMIKsI CMHUCHI Ha cOOpa OT ACHCTBUS M CUTHAIIH, TOABAHH OT POJTUTEIIS.

HU3Boau u 3aKII09eHMsI:

OT ONMUCaHWUTE CUTYallMd MOXKEM Jia CTHUTHEM N0 cienHute u3Bomu: 1. [loutn Hem3OexHO
€ TOHSKOTa BbB B3aMMOOTHOILIEHUSITA POAMTEN-IETE Ja CE CIy4uBa HEMpHUSTHA CHUTyalusl.
2. HanuyHu ca sicHuTe “nedcTBue” W “CTUMYN’, MPEIU3BUKBAIIM peakUUsTa y JETeTo. 3.
OnucaHuTe IETCKU PeaklUy ca CXOAHH ChC CUMITOMH Ha ayTHUCTUYHOTO Pa3CTPONCTBO, HO ca
M30JIMPaHU U CPAaBHUTEHO KpaTKoTpaitHu. 4. Kato 115110 He ca TOCTOSIHHO U 4€CTO MOBTAPSIIH Ce.
5. HabmonmaBa ce mpoMsiHaTa B MTOBEJICHUETO HA POIMTEINS CIIEN CUTyaIusITa. 6. 3a IeTeTo HiIMa
0CO0CHO 3HaUCHHE KOW ¢ MPEKbCHAN UTPaTa MY, IT0- BAKHO €, 4 € MPEeKhCHATA.

Bropu BapuanT Ha cutyanusTta: CuTyauuss U MOBEACHHWE HA POAMUTENS, KOUTO MOrar Ja
OOyCJIOBAT y JETETO ayTUCTHYHO ToBeAcHWe: KakBu Owxa OWIM BB3MOXKHHUTE MOCICIBAIIA
JEHCTBUS Ha POJUTENS OT CUTYyallMs, B KOSITO JIETETO HE CE € CITbHAJO, a POIUTENAT NPUYHHIBA
chIlaTra TpaBMma, 0e3 1a pa3dupa KakBo U3BBpINBa. Kak Ou u3riexaana Ts 3a AeTe Wi Bb3PACTCH,
aK0 BMECTO OINHCAaHUTE ACHCTBHUS Ha POAUTENA, TOW H3BBPIIM cIeAHOTO: [IpuumHsBalku
JIOKCAIUsl Ha paMeHHarTa cTaBa MPOABIDKH IO MbTs, CAKAlll HUILO HE CE € CIYYHIIO; MOJCBUPKBA
cH, Tee WIM pa3Kas3Ba HEIlo, BECENI0 My €; MPOJbJKaBa /1a OlbBa pbKaTa U TpaBMHUpa CTaBarta,
ONMTBA CE€ J1a MPUUMHU CHUIOTO W Ha Jpyrara. JIuueuspa3zbT My € Becell U CsAKalll TOBa 3a HEero
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€ MHOTO NPUSITHO 3aHMMaHWE WINM ChC 3arpPIDKEH JIMIIEU3pa3 ce ONMUTBA Jla MPUYMHH ChIIaTa
TpaBMa Ha Jpyrara pbka. [IogoOHO moBeseHHE 3a JETETO Iie OCTaHEe HENOHSITHO; YCMUBKAra,
JIOOPOYIITHOTO WJIM 3arpHyKEHO M3pakKeHHeE IIe M3TYOST CBOSI CMUCHII M MOJKPENa, KOsITO HHaJYe
okaspar. [lopy mie M3miexaar napaJoKCcalHd U W3KIIOYNTETHO HempueminBH. [locnenBammuTre
JIEWCTBHS HAa POJUTEIISI HE CE MPOMEHSAT PS3KO, a JINTICBA M CMUCHJIa Ha Te3H JEUCTBHS 3a JIETETO.
Iopanu Hepa3zOupane, He3abens3BaHe, Y€ HAKOE JEHCTBUE NMPUYMHIBA 0OJIKA, EMOIMTA HE ce
MIPOMEHS; Y POAMTENS MTOBEACHUETO OcTaBa 0e3 MpoMsiHa U TOW MPOIBIDKaBa Ja T0/1aBa CTUMYIIH,
KOUTO Bedye M300II0 HE ca MOAXOJSINH, 3al[0TO CUTYaIUsITa 3a IETETO ce € TpaHchopMupaita u
My HM3mIexnaa ¢ppycrpupalia, ABy3HauHa, MpuunHsIBama quckoMgopt. [logoOHa nHTEpakuus e
M3IIeXa TEXKKO IapajoKCcallHa, HEMOHITHA U 0e3 CMHCHII 3a IeTeTO. 3a Bb3pacTeH, HaloaBari
n pazbupar nogoOHa CUTyanusl, TOBEJEHUETO Ha POAUTENS CHIIO 1€ U3IIEXK/]Ia ITbPBOHAYAIHO
HETIOHSTHO, a aKO € NT0-eMOLIMOHAJIEH, BEPOATHO CKOPO i€ C€ HAMECH J1a CIacsBa JETETO, C KOETO
Jla ce peKpaTaT nogpoOHu nevicTeus. [Ipenu3BrKkanara ot ApyT Bb3pacTeH CUTyallus, HaMecaTa My
B TO3M CIIy4aii IIie € M3rojiHa 3a AeTeTO, EHCTBUATA I1Ie CE IIPEKPATST, POANTEISIT Lie pasdepe U He
OM M3BHPILIBAJ TE3U JEHCTBHS. MHOTO MO-TIapaoKcaaHo U OE3MHCIIEHO IIie N3INIeXKa Ha JIETETO,
aKO HAMECHJIUAT Ce APYT Bb3PaCTeH, ChIIO HE pa30Mpaiky cuTyanusTa, U3BbpIIBa U TOH NOT00HH
neiicTBus. JIefCTBHS, KOMTO JIMIIABAT OT CMUCHJ CUTYyaluaTa, 00e3CMUCIAT APYTHTE CTHMYIIH,
M3MOJI3BaHU 3a MOJKpena Ha HHTepaknuaTa. OT ONMCAaHUTE CUTYallud CaMo B IOCIIETHATA MOXKE
Jla ce CITy4H Jla POoM3Tede MIOBEJCHUETO Ha IeTe, /1a Ce FeHepalIu3upa /10 CTETEeH Ha ay THCTHYHOTO
pa3cTpoMCTBO M TO, aKO TOBa CE CIy4Ba YECTO M B pa3IMYHU BapHaHTH. BChITHOCT mMOgo0HO
o0e3MucIsTHe Ha cOOpa OT CTUMYITH MOXKE JIa C€ CIIy4Ba, He 3aIl0TO Bh3PACTHUS UCKa J1a MPUYNHH
Oonka Ha JeTeTO, a MOpPaaAn CIENU(PUIHOTO B3aUMOJICHCTBHE Ha JIETCKUSI CETUBEH aHAJIM3aToOp
cbe cpenara. [lopaam cienuduyHOTO B3aMMOEHCTBHE HA aHAJIM3ATOPa ChC cpejiaTa € Bb3MOXKHO
TOW Ja TpugaBa Ha WHa4e IOANPAroBH, OC300MIHM WIIM TNPUEMIIMBH 32 JIDYTUTE CTUMYIH
HeoOWYaeH MHTEH3NTET, a Te3H Ja IIPHUaBaT KOHTPACTEH, IBy3Ha4YeH e(heKT Ha cOopa OT IeHCTBHA
M J1a 00e3MUCIAT 3HAUCHUETO Ha JAPYTUTe, MHaue IMOAXOMIIN HofaBaHu crumyian. KoHrpacra,
(pycTpupaHeTo Ha cuUTyanuara 0e3 NpPUYMHA, KOUTO € BB3MOXKHO Jla CE CIy4BaT peasHo, He
NpU/IaBaT CMHUCHI HA CUTYalHATa, 00€3MHUCIIAT 00K COIMaIeH KOHTEKCT Ha MHa4Ye PUEMITUBHS
3a Apyrute cOop OT CTHMYJIM. YMHIIICHO € TPYAHO, OJIM30 € 10 HEBB3MOXKHO, Jla C€ IMOCTUTHE
TakoBa O0E3MHCIISIHE Ha CHUTyallMss M MOAOOHO NOBEIEHHE, IOHE BHB B3aWMOOTHOIIEHHSTA
ponuten-aere. IlonoOHO MoBeaeHNE KIOHN KbM TeXKa IICHXOTATHs, a TAKOBa He ce HaOIro1aBa y
POIMTENINTE HA ayTHCTHYHOTO JieTe. AKO 110 HSKaKBa MPUYMHA BB3PACTHUST PEIIN YMHIICHO Jla
NPUYMHM OOJIKa HA JIeTe, TO HETOBOTO ITOBEJICHUE OTHOBO CE IMTPOMEHSI U KIIOHU KbM €THO3HAYHO.
ChI10 Taka eMOIMATA Ha Bb3pacTHHS B O00HA CUTYyaIHs € Pa3In4yHa U B ITOBEYETO CIyYau € B
CHHXPOH C TI0/IaBaHUTE CTUMYJIH.

CornporrBa — M3mIexkna aOCypIHO pPOAMTENST WM Jpyr Bb3pacTeH Ja He 3abenexxar
KOHKPETHOTO JIeHCTBHE, KOETO MpHUYMHABA JucKkoMdopT Ha aerero. [Jamu e taka? 1. Y cbBceM
MaJIKOTO JIeTe OTCHCTBA WICHOpA3/ieIHaTa pey (He3aBUCUMO JajlH € TIIa/IHO MIIH HEIIo To 00JIH, TO
I1Ie ce M3pas3u MocpeacTBOM Iutad). Haara ce ja ragaem 3a nmpuyuHara Ha ruiada, HO TOBA € IpH
BBTpelIeH AuckoMpopt. Korato cTUMYTBT € BBHIIEH, KAaKTO € B CiIy4asi, KOWTO pa3niexaame, TO
MO)KE CHBCEM SICHO JIa CE pa3o3Hae (110 JIMIen3pas u JIp. Olle Mpu 5-6 MecevHo JIeTe, a U MPH I10-
MaJIKo), KO€ MPUYHHSBA PaoCT WK JUCKOMPOPT. 2. CTUMYNUTE, Ipa3HUTEIUTE, IPEIU3BUKBAIIH
JCKOM(OPT MOXKE Ja ca MOJIParoBy, MAJIOBaXXHU 33 Bb3PAaCTHUS (B CIIydas MHOTO Ba)KHO), HO
BBHIIIHUTE CTUMYIM CE€ OTYHTAT OT CETUBHOCTTA, a 3a Hes € o0MYaifHO Jja ce camoce3npa U B
paMKHTE Ha BH3MOXXHOTO U J]a C€ OIUTBA Ja 00JIEeKYM IPHIMHEHHS AUCKOM(DOPT.

WzBoam n 0606menns : OcraBa HesCHA MPUYMHATA, ITOPaIH KOATO y ayTHCTHYHOTO JIETe
ca HapylIeHH COLMAHUTE B3aWMOOTHOIIeHHs. OT eaHa CTpaHa y POJUTENNTE HE Ce ONUCBA
MOBE/ICHHE, Pa3JInYHO OT TOBa Ha ocTaHanuTe TakuBa. OT KoeTo cienBa, 4e O TpsOBajo AeTeTo
Jla CTpasa, Koraro ro pasJeisiT OT POIUTENINTE MY, a He KOraTro ChIINTE MCKaT HallpuMep Ja ro
nperspHar. Ot Apyra y ayTHCTHYHOTO JI€T€ YECTO C€ OIMCBA ITOBEACHHE M CHMIITOMH CIIPSIMO
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POAUTEIIUTE, @ U HE CaMO CIIPAMO TAX, CXOAHU C MTPU3HAIIUTE HA TPEBOKHOCT, CTpaX, JOPU yiKac.
B CBIIIOTO BPEME MMaM€ OT TsAXHA CTpaHa €AHO3HA4YHATa z[06p0HaMepeHa conyajiHa UHTCpaKIus,
KOSITO € SAICEH CTUMYII, JOKa3aJj CC B 6836p0ﬁ CUTyalluu KaTo pa60Te111 1 OpeAnu3BUKBAII] OTBETHA
peuunpovHa peakius B MOBCACHUCTO. OCBIHCCTBHBaﬁKﬂ TaKaBa CIIpAMO AE€TC OT ayTUCTUYHUA
CIICKTBHD CC Ha6m0;[aBa napajgokcajiHa, TC)KKO KOHTpaCTHa Ha CTUMYJIa PCAKIIA. PeaKHI/II/I, YHUHUTO
KOpCH OCTaBa HEACCH OT €JHa CTpaHa, 3all0TO C€ OTpUYAT XaJIOIUWHAOWWU NPU aYyTUCTUYHOTO
pa3CTpOfICTBO, a OT Jpyra Ca HAJIMYHU MNPU3HAIIU Ha CTpaX, a CTPAXbT o0HuaitHo ¥Ma pcajicH
1 KOHKPETCH 00EKT. BCT)HIHOCT, aKO CBbIIECTBYBa TO3U 00eKxT Ha CTpax, TO pa3KpHBaﬁKH Tro
POAUTEIIUTE 1€ ThPCAT BapUAHT J1a I'O I/I36erHaT, a M30SIrBafiky ro e 00eKIaT MHOTO CCPUO3HO
JCTCKara IICUXHKa. CeTHBHOCT HIIH CBPBXCETUBHOCT LIC peye, Y€ MOANparoBu Ujin MaJlOBaKHO
H3MICKAaU CTUMYIIN CC MPEKUBABAT, KATO NPEKOMEPHO MHTCH3UBHU OT ACTCTO, HO TOBOPUM
34 BbHIIIHU CTUMYJIH, IOJABAHU OT YOBCK, a IO ACTCKATa p€aKiusa HEC € TPpyAAHO Aa CC pa36epe
kou ca. OT KoeTo CJIC/IBA, Y€ BB3PACTHUAT Ou ru I/I36${1"Baﬂ, KOraTo ' 3a0eeKu (CTI/IFH la My
€ B’I)3MO)KHO). YactuuyHo Ou OuiIo HpO6J'[eM, AKO HSKOJIKO CTUMYJda €AHOBPEMCHHO IMPpUYUHABAT
J_'[I/ICKOM(i)OpT, HO OTHOBO He OM OHII0 TPYAHO [1a C€ 3a0€eJ1e3KH KOH ca - nopaju ToBa, Y€ Ca BbHIITHU.
Ho te3m CTUMYJIN OCTaBaT He3a0eNeKMMH HE caMo 3a poauTein, HO U 3a CICHHUAIUCTU, a4 €
HaJInYHa CaMO pe€aKIusATa. OtHOBO BBIOPOCHT OCTaBa OTBOPCH.

bubnmorpadmus:
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HUHTEJIEKTYAJIEL'BT B U3CJIEIBAHUSATA B KYJITYPHATA
HHOJIMTUKA

1. ac. a-p Ilerss Tonoposa,
HucTuTyT 32 M3cjeaBaHe Ha o0mecTtBara u 3HaHueTo — BAH

THE INTELLECTUAL IN CULTURAL POLICY RESEARCH

The idea is to avoid the substantive description of a particular category of thinkers, whose
self-portrayals shy away from the purely subjective form as they begin to allude to the destiny of
a growing number of individuals in today’s postmodern world. This necessitates the exploration
of the professed “alien” category in a philosophic, linguistic, sociological, and cultural aspect.
The relationship which they establish as “aliens” surpasses the frame of their personal existence
and vocation since they hereby lay down impressions affecting mankind on a global scale. Thus,
an interpretive system is presented concerning not only their theoretic writings but also what is
encoded in their texts, specifically the multi-level nature of social reality, personal existence and
culture.

B xoma Ha HCTOPUYECKOTO CH Pa3BHUTHE MIOHATHETO ,,AHTEIEKTyaNell" MOody4aBa MHOXKECTBO
neuHUIMY, KoJebael ce MEXAy JABa TCOPCTHYHU IMONIOCA — HA CyOCTaHIMaIu3Ma W Ha
HOMHUHaNMM3Ma. Te3u Mo-o0IIM OCHOBAHUS PAAKO CE OTYMTAT MPH HAYYHHUTE, MECAUMHUTE WU
BCCKUIHCBHUTE YMOTPeOM HA TEPMHHA, KOETO Ch3/IaBa MPEANOCTABKUTE 32 BB3HHKBAHETO HA
MHOXECTBO HE0Pa3yMEHUsI HIIH OTPEIHN HHTeprpeTannu. [lopaan Ta3u npuunHa e HeoOXxoauma
N0-33ABJI00YCHA SKCIUTHKAIMSA Ha OCHOBHUTE CXBAIl[AHUs 32 TMOHATHUETO ,,MHTENEKTyanel”, Bb3
OCHOBa Ha KOHMTO c¢ (pOpMHpaT CHBPEMEHHUTE W3CICABAHUS BHPXY KyNTypara M MOJHUTHKHUTE,
KOHTO sI XapaKTepH3HpaT.

ChIacHO CyOCTaHIMATUCTKOTO CXBAalllaHE MHTENCKTYANMTe CHNaJaT KbM KOHKpETHA
cormanHa rpymna.! ToBa pa3oupaHe U3x0xk1a OT (HYHKIHOHAIUCTKATA MPE/CTaBa 33 pa3aeIeHHETO
Ha TpyJa Ha PbUCH M HWHTeNeKTyaneH. To cBexkIa ynoTpebara Ha MOHATHETO 1O OOIICCTBEHHUS
peructbp. ChOOPa3HO HEr0 MHTENEKTYAMTE JICCHO MOraT a ObJar pa3no3Hatu B cdepara Ha
OOIIECTBEHOTO pa3/ielieHne Ha Tpyaa. >

Heronysaiiku cperty cyOctanimanuctkure aepununun, @Demukc Tlarapu cxsaiia
UHTEJNIeKTyajlela Karo ,,IPEACTABUTENl Ha HHTENEKTyanHata (YHKUUS B COLMAIHOTO moie™.
BMecTo 3a MHTENEKTyally, TOH HpEnovnTa Ja TOBOPH 332 MHTENCKTYalHOCTTa, MPOHU3BAIIA
ISUI0TO OOLIECTBO, Thil KaTO BCHYKH TEXHOJOTHYHH, COLIMANIHUA U MPOU3BOACTBEHU JNCHHOCTH
Ipernpaliar KbM OIpe/eieH HHTEeTIeKTya H! GyHKmu. > CxoneH e u Bp3reasT Ha Jlyn bozeH, 3a
KOTOTO MHTENIEKTYallel’bT € MUCJIOBHA KOHCTPYKIIHS, BIIMCBAIA CE B COLMOKYITYypHATa HCTOPHSL.
,,B MHAWBHJYaJCH IJIaH, TS € 3aBHCHMa OT Bb3IVIEJa Ha BCEKH 3a caMus cebe CH, BUASH caM

1 Ioc, ®p. Xoovm na uoeume, Codus, Conm, 2007, c. 17.
2 JIoc, @p. Xoxst Ha uaeure. Codus, Conm, 2007, c. 17.
3 Félix Guattari, colloque sur « Les intellectuels en Europe de 1945 a nos jours : les métamorphoses de

I’engagement », Maison des écrivains, Assemblée nationale, décembre, 1991, in Lettres d’information trimestrielle de la
maison des écrivains, n. 5, octobre, 1992, nut. mo J{oc, ®p. Xoxst Ha ugente. Codus, Conm, 2007, c. 29-30.

374



o cebe cu 1 mpe3 noriena Ha ocraHanure. CyOeKTHBHATa OIEHKa TyK € B3eTa Karo 0OeKTHBHA
JICTePMHUHAIINS B OLICHSIBAHETO HA KPUTEPUUTE 32 MPUHAIICKHOCT.

[TpakTHYeCKHAT KUBOT € Hal-KpaCHOPEYHBOTO OIPOBEP)KEHHE HA CyOCTAHIIMAINCTKHUTE U
(YHKIMOHANTNCTKY 1e(DUHUIMN HAa HHTENeKTyauTe. Kato orpaHuuuTeeH KpUTEpHii, ouepTaBali
COIIMAJTHOTO MPOCTPAHCTBO HA TEXHHUTE JEHHOCTH MOXe Jia ObJie TOCOYEH €ANHCTBEHO MOMEHTHT
Ha aHTaXupaHeTo. VIMEHHO BbpPXy HETrO aKIEHTUpa HOMUHAIUCTKOTO CXBAalllaHE, CIIOPEN KOETO
HHTENEKTyaJllUTe C€ pa3lNo3HaBaT €JUHCTBEHO IO ,,aHTAXKUPAHOCTTA UM B UJACOJIIOTUYECKUTE U
nonutuaeckute 6op6u. > Tasu AeUHULKUS TH MOABEKIA MO KyITYPHHS, @ HE IOJ COLMATHUSL
peructbp. CboOpa3HO Hesl MHTENeKTyalHarTa cpeia OMBa OorpaHW4eHa Jio ,,TBOPYECKHUTE EIIUTH
(;UTepaTopuTe) KaTO HOCHUTENH HA YHHBEPCATHO 3HaHHE.® B TakbB cilydyail HHTENEKTYyaNIHTe
Morar aa ObJaT pasmiekIaHH Karo ,,KYITYpPHH MEIHATOPU M TBOPUH. ” 3aTpyJHEHHAITa TyK ca
CBBp3aHU C Ae(pUHHUPAaHETO Ha KyATypHHTE enuTd. To3m mpobnem e mocraseH ot JKaH-Ppancoa
Cupunenn. Criopex Hero ycrnexbT Ha MeIUallMUTe M MOPOJICHUTE OT TAX edexTH Bapupar B
3aBUCHMOCT OT COIIMOKYITYpPHHUTE YCIIOBHS M UICTOPHATA, HO MHTEJIEKTYaJIHHAT )KHUBOT HEe OMBa Ja
ObJle MprUeMaH 3a MPOCTO OTPaKEHHE Ha CBOETO BpeMe: ,,IHTeslekTyaiHaTa ciiesja He € XaMeJIeoH,
mpUeMall CIIOHTAHHO UICOIOTHYECKHUTE [[BETOBE Ha CBOETO Bpeme.

HeBb3MokHOCTTA 3a pasmiekAaHe Ha MHTENEKTyalHaTa cpefla KaTo MPOCTO OTpa)KeHUe
Ha COLMATHO-NOIUTUYECKUTE YCIIOBHS Hajara MpUCHEIUHSIBAHETO HA €THMUECKUS MOMEHT KbM
neuHunMUTe Ha MHTENeKTyajsena. ChIIaCHO TAX TOM € HOCHTEN Ha HPaBCTBEHH LIEHHOCTH,
00ycTaBsIIy HeroBara CollMaHa aHTaXHPaHOCT, TOpH MUCHs. MIHTeneKTyaer He ce cTaBa 4pe3
HaTpyNBaHETO HA 3HAHUS B HAKAaKBa CIIEIMAIN3MpaHa o0JIacT, a UYpe3 aHraXKUpaHeTo My B Ae0aTH
0 3HAYMMH 32 [SUTOTO 0OIIECTBO TeMu.’

Cxonun ca n cxBanjanusta Ha JK.-I1. Caprp. Cnopex Hero MHTeNEKTyajeubT ce Obpka
B Hella, KOMTO HE IO 3acArar NMpsSKO B MMETO Ha e/1Ha Io0anHa KOHIETIHMS 32 YOBeKa W 3a
00IIECTBOTO, Ype3 OCIIOPBAHETO HA HEPE(IIEKCUBHO BH3IPHETHTE NCTHHH M HAaIvIacH 3a JICHCTBHE
B CHOTBETHOTO 00mIecTBO.'? [10 TO3M HAYMH UHTEIEKTyaIebT O1Ba Ae(UHUPAH KaTO MapTHUHAII,
CTpeMsIII ce J]a MPAaKTHKyBa MIOBCEMECTHA KPUTHKA HA HAJIOXKEHUTE OT BJIACTTa JAeDUHUIMN Ha
COLIMAJIHATA PEATTHOCT.

IMpe3 XX B. XKronuen benna mupexTHo aeduHUpa HHTENEKTYaJIUTE IO HaYKH, COIMKABAII
TH C XPUCTUSHCKUTE MBUEHHIU. Te3H JTUYHOCTU c€ PBKOBOAST OT YHUBEPCATHM CXBAIAHUS 3a
CBOSITa MUCHS, & HE OT YaCTHU ChOOPaXXEHUsI MITH OT JINYHU O0pOw 3a BiacT. B nMeTo Ha ncTHHaTa
ca roToBH ,,1a ObJaT M3TOPECHH JKMBHU Ha Kiiaja, 1a ObIaT U3THATH WITH pasbHATH Ha KpbCT.“!! Op.
Hoc ymectHO aroctpodupa Te3u Bb3riean Ha benna, kato 3asBsBa, ye B TaKbB CIy4aid IIbPBUST
MHTENEeKTyasen 61 TpsioBao 1a € Xpucroc.

A. I'pammy npaBu Ba’keH XOJ BbB BPB3Ka ChC COLMATHOTO OTTpaHMUYaBaHE Ha KaTeropHsTa
LMHTenekryanen . Crnopea HEro BCUYKHM XOpa ca MHTENEKTyallld, HO HEe BCUUKU YIpPaKHABAT
Tazn QyHKOus. ,,JoBa 03HaYaBa, ye aKo MOXE JIa Ce TOBOPH 3a MHTEJIEKTYyalll, HE MOXeE Jla ce
TOBOpH 3a He-uHTeNnekTyanu. !> OT Ta3u mieJHA TOYKA B COLHANICH TUIaH aHTOHUMBT Ha JymMara
HHTENEKTyallell ce sBsiBa 0e3 pedepeHaiia GyHKIns (CeMaHTHYHATa My 00J1acT € Ipa3Ho WK
HYJIEBO MHOXECTBO).

3a HyXAWUTE Ha HACTOAIIETO U3JIOXKEHHE U 3a HAUUHBT, 10 KOMTO KyATypHaTa MOJIUTUKA
pasmiexaa UHTeNeKTyanela, Hail-aiekBaTHY ca Bb3nieaute Ha Enyapn V. Caun — amepukaHcku

4 Boudin, Louis Les intellectuels existent-ils ?, Paris, Bayard, 1997, p. 21.

5 Joc, ©p. Xonst Ha uaeure. Codust, Conm, 2007, c. 17.

6 Ioc, @p. Xonst Ha unente. Codusi, Conm, 2007, c. 17.

7 Toc, @p. Xoxst Ha unente. Codust, Conm, 2007, c. 29.

8 Jean-Frangois Sirinelli, « Les élites culturelles », in Jean-Pierre Rioux et Jean-Frangois Sirinelli (dir.), Pour une histoire
culturelle, Paris, Seuil, 1997, p. 287.

9 Leymarie, Michel Les intellectuels et la politique en France, Paris, P.U.F., 2001, p.11.

10 Sartre, Jean-Paul Plaidoyer pour les intellectuels (1965), Paris, Gallimard, 1972, p.12.

11 Sartre, Jean-Paul Plaidoyer pour les intellectuels (1965), Paris, Gallimard, 1972, p.12.

12 Gramsci, Antonio Cahiers de prison (1932), Paris, Gallimard, 1978-1992, vol. II.
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u3cuenoBaTen OT MAJECTUHCKU MPOHU3XO, MO30BaBalll C€ Ha CXBalllaHMATAa Ha I'pammu U Ha
Benna. Criopen Hero Haii-BaykHaTa uepTa Ha MHTEJIEKTyasela ceé ChCTOM B CIIOCOOHOCTTa MY 3a
JICTAaHIIMPaHe OT COIMAIHUTE OOBBP3aHOCTH, HAllMOHAIHA MPUHAJICKHOCT W UIEOIOTHUECKU
npenpaschIbln. FIMEHHO Ta3u My HEOOBBP3aHOCT MO3BOJISIBA — €CTECTBEHO METa()OPUIHOTO MY
— XapaKTepU3UpaHe KaTo ,,M3THAHUK, MApTUHAJI U aMaTbop*, HO Hali-Beue Karo: ,,aBTOP Ha €3UK,
KOITO ce omuTBa Ja W3Kaxe McTHHara 3a piacrra.” Camusr Cauj npusHaBa, ye € Jajned OT
BB3MOXKHOCTTA J1a ONPEAETIH €AHO3HAYHO U HEIPOTUBOPEUHUBO CBOSITA HAEHTUYHOCT, HE3aBUCUMO
oT (akTa, 4e e yIayHo COINAIM3UPaH B MPOPECHOHATHO OTHOIICHHE.

Enyapn Canp ce omura ja CBbpKe MO-OJIM3KOTO /IO CHBPEMEHHUS CBAT OIpE/IeIeHHe Ha
I'pammn ¢ enpa m He MucTHYHaTa AeduHuIMs Ha benna. ,,Toit oTkpuBa B IMTEparypara ChIIUTE
(urypu Ha HHTENEKTYaJIIH, YUSATO MOsBA CE JIBJDKM Ha pa3pylIMTelIHaTa MM Harjiaca, Ha OTKas3a
UM Jla ce IOAYNHABAT Ha HopMuTe. Taka e mpu repost bazapos ot ,,bauy u gena” Ha TypreHes unu
npu CrusbH [lenanyc ot ,IlopTper Ha XynokHuKa kato muaa’ Ha Jlxkoiic. VIHTenekTyanensT He
NpU3HaBa MOBTAPSIIIHS CE XOJ] Ha CBIIECTBYBAHETO (€TO 3a110 BUHATH € Ha KPBCTOIIBT U HUKOTA He
BBPBH 110 BeUe IMO3HATHTE U M3MUHATH OT JPYTHTE MapLIPyTH) U ce OyHTyBa cpelry Beska popma
Ha ONHUTOMSABAHE UM PyTHUHHOCT.

W3pazenoro xenanue Ha C. [lenanyc e mokasaTenHO B TOBa OTHoueHue: ,llle Tu kaxa
KaKBO MCKaM M KaKBO He UCKaM Ja npaBs. He uckam fa ciyska Ha Hell[o, B KOETO Bede HE BIpBaM,
HE3aBHCUMO JIalli TOBAa € MOETO OallMHO OTHUINE, MOsITa poAMHa WM MosiTa LIbpkBa. A nckam
Jla ce OIUTaM Jia Ce N3passBaM upes3 HiKaksa ()opMa Ha CHIIECTBYBAaHE MJIM N3KYCTBO BH3MOXHO
Haii-CBOOOJHO M HAM-IIBJIHO, M3IMOJI3BAKM B CBOS 3alllTa €IMHCTBEHUTE OPBIMS, KOUTO CH
MO3BOJISIBAM J]a YIIOTpeOsBaM: MBJIYAaHUETO, H3THAHUETO U XUTpocTTa (K.M. — [1. T.)”!

B pesyntar Bb3HMKBa eqHa XHOpHAHA (GopMa MEXIy XyIOKHHKAa M HHTENeKTyajela-
yueH. E. Caup ce mpuchenunsBa kbM MHeHUEeTO Ha Y. Muiic, criope KOroTo JBamara ca Cpef
MaJIKOTO JINYHOCTH, CHIOCOOHHM J]a Ce NMPOTHUBOIIOCTABIT HA MaCOBHUTE CTEPEOTHITN U 3arybara Ha
ABTEHTUYHOCT B CHBPEMEHHOTO OOIIECTBO. ,,AKO MUCIUTENAT HE € JMYHO CBHP3aH C [IeHaTa Ha
WCTHHATA B MTOJMTHYECKaTa 60p0Oa, TOH He MOXKE Ja ce€ Bh3IPABH OTTOBOPHO MpEJ MPEXHBEHHS
OIUT KAaTo Lsu1o®. '

E. Caun Bp3xBansiBa (urypara Ha M3rHaHMKA KaTo CBHITHOCTHA YepTa HAa MHTENeKTyasena,
KOSITO HE CE CBEX/1a 10 CUTyallsTa HAa eKCIIaTpUPaHUs, a OTTOBaps Ha ONpeieNeHa eK3UCTeHIIMaIHa
Harnaca. ,,JI3rHaHnueckaTa y4yacT € Ioka3aTelHa 3a CTaTyTa Ha MHTeIeKTyallela KaTo ayTcainep:
HHUKOTa HE CH HAITBJIHO B Yac, BUHATU C€ YyBCTBAIll BHHIIEH CIPSIMO OJM3KHS M CUT'YPEH CBAT...
B mMeradusnueH cMHUCHI 3a MHTENIEKTyajella M3THAHUETO € ChCTOSIHHE Ha Oe3MOKOHCTBO, Ha
JIBIDKEHHE, TIPH KOETO TOH € MOCTOSIHHO JecTabHIN3UpaH 1 AeCTabmin3upa apyrure™.'s

WHTenekTyanensTBUHATH € BIIMCAH BOpe/iesieHa colanHakoHdurypanus. Heooxoaumocrra
OT OCMHUCJITHETO Ha TTOCIIeJHaTa Hajlara U3BEeXK/IaHETO Ha CHITHOCTHUTE MOMEHTH, HEOOXOINMH
3a 1e(MHUPAHETO HA THIA WHTEJIEKTyalell B IOCTMOIEPHHS CBAT OT MO3UIMUTE Ha KyATypHaTa
MOJIUTHUKA.

Enna ot Hali-Ba)kHaTa OT XapaKTePUCTHKHUTE Ha WHTENEKTyalena, kakto oroers3ea E. Cann,
€ CBbp3aHa ChC CIOCOOHOCTTa My 3a Ch3/laBaHE Ha HOB €3MK, Upe3 KOMTO Ja M3KaXke MCTHHATA
3a BiacTTa. TO3W THIl JMYHOCTH CE Pa3llO3HaBaT He 4pe3 HAKaKBU OOEKTHBHO HaOmomaemwu,
CTaTMYHM XapaKTEPHCTHKH, MO3BOJISIBAIM WACHTH(UINPAHETO Ha NMPUHAIISKHOCTTa UM KBbM
oIpeJieNieHa COIMaliHa Ipyna, a Bb3 OCHOBA HA TSIXHATa MOpaJlHA, aKTUBHA AHTAXKUPAHOCT B
Jieniata oT oOIecTBEeHa U MOJIUTHYECKa 3HAYMMOCT.

Ot Ta3umieIHa TOYKa HeCyOCTaHIIMAIMCTKOTO OTIpe/ielIeHUE Ha ,, MHTEJIEKTyajlenia” HeN30€KHO
HOCH penanioHeH xapakrep. Toll He e HUTO POOMH30H cpern 0011ecTBOTO, HUTO WHIMBH/I, HOCEI]

13 Said, Edward W. Des intellectuels et du pouvoir, Paris, Seuil, 1996, p. 15.

14 Jhxoiic JIx. IToprper Ha XyI0oXKHHKaA Kato Miaj, ut. no Joc, ®p. Xoxst Ha uaeure. Codust, Conm, 2007, c. 35

15 Mills, Wrright C. Powers, Politics and People: The Collected Essays of C. Wrright Mills, ed. Irving Louis Horowitz,
Ballantine, New York, 1963, p.299.
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OeJe3uTe Ha rpymara, KbM KOSTO IPUHAIJICKY, T.C. MOJUYNHCH Ha IETCPMUHUPALIUTE TO COIAATHA
XapaKTePUCTUKH.

B TakeB cnyuaii o0aue TPEOAONIABAHETO HA CyOCTaHIMANM3Ma TIpU JeQUHUpPaAHETO
Ha WHTEJCKTyaliella TpsiOBa Ja TPOTHYA HAa JBa IONIOCA, KOETO IIEe pede JAUAJCKTUICCKH.
CxBamlanero, ye TOH € ,,A3THAHUK WIH ,,MUTPAHT CHPAMO HSKAaKBa MPOTHUBOMNOCTABSIA MY
ce, HEU3MEHHA U YyXKJa COIMallHa Cpeia, OTKPMBA Bb3MOKHOCTTA 32 IMOAMOJIHOTO MPOMBKBAHE
Ha CyOCTaHIMATHCTKU BB3DIend. VIMEHHO TOpaau Ta3W NMpPUYHMHA TPsAOBA Aa ObIC OTYCTEH W
HAYUHBT, 10 KOUTO 00IIECTBOTO Ja ObJIc MUCICHO M OIMCBAHO B HECYOCTAHIIMATUCTKH TEPMUHH
BBB BCUUKUTE MY aCIEKTH.

Crnopen u3cnelBaHUsATa B KyJATypHara IMOJUTUKA, €IHA OT CBHIIHOCTHUTE 4YEpTH Ha
HHTEJEKTyaJlela B TIOCTMOIEPHOTO OOIIIECTRO € Ja pa30yiiBa JUCKYPCUBHO HCTHHATA, IPUKPHUBaHA
OT MaHMITYJAaTUBHUTE BJIACTOBH TEXHUKU. [[0 MPUHIMN BCUYKU COILMAIHUA OTHOLIEHHS] UMAaT
BJIACTOBH Xapaktep. Hsima JoBemKku oO0IIecTBa, KOUTO J1a ca KOHCTPYHPAHU BbH OT B3aHMMHUTE
3aBUCUMOCTH Ha TEXHUTE WieHoBe. ToBa O3HauaBa, ye B TSIX BHHATU MPHUCHCTBAT ONpeAeNeHU
pasmnpeeneHusl Ha KOHKPETHU BIACTOBU IIAHCOBE.

VMenHo mopanu Ta3u mpUYWHA TpH NeUHUPAHETO HA HWHTENICKTyasella KaTo MUTPAHT,
W3THAHUK WM MAPTHHAI, TPSOBa Ja ObJJaT OTYCTECHH HIKOH CHINCCTBCHH KOHIIEIITYaTHH MOMEHTH,
CBBP3aHU ChC COIMAIIHOTO OWTHE Ha YoBeka. J[a ce ToBOpH 3a ,,COIMAHA aHTAXKUPAHOCT™, a
00IIecTBOTO J1a ce pa3dupa CyOCTaHITMATUCTKH, € OKCUMOPOH, aHAJIOTHYCH Ha JHPBEHOTO JKENS30
WIH KPbIHs KBajpar. IMEHHO BBPXY HPEOIONSIBAHETO Ha CyOCTaHIMANIM3Ma B COIMATHO-, &
HE B MHTEJEKTYaJIHO-TEOPETHUYEH IUJIaH ca MOCBETEHM HW3CJEIBaHUATA HAa WHTENEKTyallela B
MOCTMOJIEPHUS CBAT Mpe3 MpU3MaTa Ha KyJATypHaTa MOJUTHKA.
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MNCUXOJOI'NMYHU ®YHKIIUHN HA BbJITAPCKA TPAYPHA
PUTYAJTHOCT B KOHTEKCTA HA TEOPUSTA 3A CKPBBTA HA
YUJISAM YOPIBH

Jon4o [loneB — nokropant BTY “Cs. CB. Kupuia u Meroamii”

PSYCHOLOGICAL FUNCTIONS OF BULGARIAN MOURNING
RITUALS IN THE CONTEXT OF THE THEORY OF GRIEF BY
WILLIAM WORDEN

Rituals have a very important function - to create security and normalized behavior in
unusual or new for the individual situations that normally induce high nervous tension and stress.
Bulgarian mourning and funeral rites are a system of behavioral prescriptions that serve these
needs, namely the loss of a loved one.William Warden is the author of a theory of phases in
dealing with grief, which enjoys a high reputation among applied psychologists. Basic postulates
in it have their projection in Bulgarian mourning rituals as outlined psychological functions of
each custom and passing the particular psychological and social significance.

3a na Ob/1e aHATM3UPAHO U TOKA3aHO IICHXOJIOTHYHOTO 3HAUCHHE HA TPAYPHUTE U TOTpedaTHl
putyanu Ha OBITapuTe € HEOOXOMUMO T€ Aa OBbJaT WHTEPHpETHpaHW B KOHTECTAa Ha €IHA OT
Hal-TIONyJSIpHUTE OMXEHBHOPUCTKY KOHIICTIIMY 3a 3a/la4yuTe Ha cKkpbOTa. Hewn aBrop e Yuisim
YopabH, criope]; KOTOTO CKphOTa MPeNCTaBIsgABa CBOCOPa3HO MPEIU3BUKATEIICTBO, IPOBOKUPAIIO
KOHKPETHH TICHXOJIOTHYHH TOTPEOHOCTH, IMPABIIIHOTO YAOBICTBOPSIBAHE HA KOUTO BOAH IO
(hopMupaHeTO Ha HOBO, aJaNITHPAHO MOBEICHNE.

Criopen aBTOpa, MbKara HE € HHUTO Pa3CTPOMCTBO, HUTO O3[PaBUTEICH MpoIec. , I ¢
3HaK 3a COOCTBCHOTO 3[[paBe Ha MHIMBHJIA U €CTECTBCH KecT Ha Jo00B. ChIO Taka TpsOBa aa
pasmiexnaMe MbKara KaTo CThIIKa KbM Helo mo-100po. bes3 3HaueHme kakBa OONKa MpUIMHSIBA
- CKpbOTa MOXKe J1a ObJe camMoIlel, YHCT u3pa3 Ha JII0O0B. AKO JIMTICBA EMOIMOHAIHA BPB3Ka,
00yciIoBeHa OT JIF00OBTA, HE MOJKE J1a CE OUaKkBaMme CKph0 mpu 3aryda. B cwimoro Bpeme, ckpnOTa €
HEo0XoIuMa, 3a J]a MOXKE J1a C€ Bh3CTAaHOBU €MOIIMOHATHOTO PaBHOBECHUE U IICUXUIHUAT OayiaHc.”
(Worden, J. William, 1991, 37)

B xonmenmusTa Ha YOpabH, MbBKara MpeICTaBiIsBa MHOTOMEPEH o0pa3 Ha OTroBopa
npu 3ary0a Ha OJu3bK yoBek. Toil HamHpa H3pa3 B HAKOJIKO OCHOBHH aCICKTa: €MOIIMOHAJICH,
(hM3UYECKH, TO3HABATEIICH U TIOBEICHYCCKH.

Emoyuonanuume npesxcussaeanus npu 3aeyba ca 0coOCHO MHTEH3UBHU U CE XapaKTepPH3Upar
ChC crienu(PUIHU peaKIK Ha Pa3IMdHU €TaIH OT MPEOAO0ISIBAHETO Ha CKpHOTa. [ HEBBT MOXKe 1a
ce 00sicHU ¢ OE3MOMOIIIHOCTTA Ja ce MPOoMeHH (hakTa Ha CMBPTTa. TOH € TOJIKOBa HHTCH3UBCH, 4
psKo MOXe J1a Ob1e 00eKTHO 00BBp3aH. HabnronaBa ce MHTEH3UBHO OC3MIOKONCTBO, HHTYIIUPAHO
0T 3HaYMMara MpoMsHa Ha CTaTyKBOTO. B pe3ynTar ot ToBa 0€3IMOKOMCTBO U yCEIIaHEeTO 3a CaMoTa
ce MHTCH3U(HINPAT, BBIIPEKH, Y€ Ca Ha JIMIE APYTH COIMATHHU BPB3KH. CKBPOAMINTE HE PSIIKO
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M3MAaJaT B eMOIIMOHAIHA CKOBAHOCT, KOSITO HAIIOMHS 3ary0ara Ha eK3UCTCHIIMAICH CMUCHIL.

Taka oMMCaHOTO EMOITMOHAITHO CHCTOSTHUE TIPH 3ary0a Ha OIIM3BK C JIEKOTa MOXKE J1a O0SICHU
HSKOW (DaKTH, CBBP3aHU ¢ ObATapckuTe morpedanau puryanud. OOHYasT IpeAnrcBa OnpeaeneHu
pI/ITyaJ'II/I KaTro HpO}I’LH)KI/ITeHHOCT U HUHTCH3WBHOCT, CHOTBCTCTBAIllM Ha pOZ[CTBeHaTa Bp1,31<a
C TIOKOWHHUKA — KOJIKOTO IMO-OJTU3KO € POACTBOTO, TOJKOBA IO MHOTOOPOWHU W WHTCH3WBHHU Ca
puTyamuTe, KOUTO TpsiOBa na ce m3mbIHAT. CTEeleHTa Ha POACTBO MOXE J1a Ce MpHeMe KaTto
00EKTHBEH XUIIOTETHYCH N3MEPUTEIl Ha EMOIIMOHATHATA BPh3Ka C TOKOWHHUKA.

CrIiecTByBa 00MYak, MPH KOWTO B JICHSI HA CMBPTTA, B IOMa Ha IMOKOMHKUKA OTUBAT OJIH3KH,
POIHHMHU W TIPHUATENH, 33 Jla W3KaXaT CHOOJNC3HOBAHUS HA CEMEWCTBOTO. Te HOCAT ApcOHH,
HO 3aJBJDKUTETHO CIIAJKH ,,iofapbiu’ (0OHOOHU, ApeOHU CIIaAKH, KOH(PHUTIOP, TOKYM H T.H.),
NIpEeHAa3HAYEHU 3a CEMEMCTBOTO Ha MMOKOMHUKA. [loBUIIaBaHETO Ha HUBOTO Ha KpbBHATa 3axap B
YOBEIIKHs OPraHU3bM MPOBOKHPA CEKPEUUATa HAa EHAOP(GUHU U KOHKPETHO CEPOTOHUH, TIO3HAT
olIle KaTo ,, XOPMOH Ha macTtueTo”. B To3u o0udait Moxke J1a ce mpo3pe NpsK OIMUT 32 MOIYTHPAHE
HAa TIOBEJICHHE, TIeIISIII0 BB3BPhIIaHe Ha OONIaliHUS eMOIIMOHAJICH OallaHC Ha ONHM3KHTE.

Qusuyeckume usmepeHus Ha ckpvbOma Hal-4ecTo ce ONMHMCBAT KaTo: Mpa3HOTa B CTOMAaxa;
CTAraHe Ha FT)pI[I/ITe nu F'I)pJ'IOTO; IIOBHUIIICHA ‘IyBCTBI/ITeHHOCT KbM HIyMOBe U CBCTIIMHHU I[paSHeHI/IH;
JIeTIepCOHAITN3AIHS; 3a]TyX; 001 OTITaHATIOCT; JIUTICA Ha CHEPTHUs; CyXOTa B ycTara.

[ToBepuero TBBEPIHM, Y€ B CTasATa, B KOATO € MOKOHHHUKET (2 IO MPE3yMIIIHS W HETOBHUTE
ONHM3KY B JIeHS Ha CMBPTTA, BeUepTa U CIeIBAIINS JIeH 10 TorpedeHneTo) He OuBa J1a ce JoImycKa
MPEeKaJICHO CIJTHA MPsKa CIIbueBa CBETIIMHA, KAKTO M CHJIHH IITyMOBe. B HIKOM Kpauiiia Ha cTpaHata
He OMBa Ja ce 3aTBapsAT PSI3KO BpaTW W MPO30PIH. B npyru, mokaro He MUHE MOrpeOEHUETO,
JIOMAIITHUTE XUBOTHH C€ IBPKAT 3aTBOPEHHU M HE CE M3BEXKIAT, 32 J1a He Baurar uryM. [loBcemecTHO
€ HeIOIMyCTHMO TIPH MOKOWHMKA J1a ce TuTaue Ha BHUCOK Iitac. Bendky Te3n oOmyam ch3maBar 3a
6J'II/13KI/ITG yCHOBI/IH Ha HHUCKaA 3ByKOBa U CBCTIIMHHA I[paSHI/IMOCT, B CbOTBETCTBUEC C (bmnquKaTa
UM peakius Ha 3ary0ara. [loHmkeHuT (PU3NIeCKH TOHYC 1 00IIIaTa OTIIaTHAIOCT Ha ONICUAICHUTE
ce eMMMHHHUPAT C TOJeMHs Opoif 3ajadn, KOUTO T€ UMAT OKOJIO IMPUTOTBSHETO HA TOKOWHHUKA U
OpTraHU3MpPaHETO Ha MOTPeOEHUETO.

Tosnasamennume npoyecu, cnopen YOpAbH, ChIIO CE MOBIUABAT MO CHENU(UYCH HAYHH
mpu ckpbr0. Moxe n1a ce 3a0enexu THIUYHA JTe30pucHTa3us. T ce u3pas3ssa B 3ary0a Ha Ipe-
CTaBaTa 3a BpeMe M XPOHOJOTHMYHOCT Ha chOmTHsATa. OmnucBar ce cheTossHUSA Ha déja vu (Bede
BHJSHO) WM jamais vu (HUKOTa HEBI)KJAHO). XapaKTepHH ca XaTIOMUHAINHN (TaKTHIHH, ayInuo
U BH3yaJIHH) C Pa3IU4eH MHTEH3UTET W NMPOABIDKUTEIHOCT. YCEIlaHeTo, Ye MOKOMHUKBT € BCe
OIlle OKOJIO CBOWTE OJHM3KU MOXE Ja ObJIe OMUCAHO KAaKTO KaTo aMOp(HO BB3MPUSITHE, WU JIa
TTOJIKPETICHO OT XaJroruHaAImH. [lomoOHN 00bpKBaHHUS XOpaTa OOWKHOBEHO OIMCBAT C HM3pasa:
,,Joi (TsT) He € Ha cebe ch OT MBbKa.”

C men ma ObJe CBEIECHO 10 MUHHMYM IPOBOKHPAHETO HA JOMBIHUTEIHU TPEBOXKHU
MPEeKUBSIBAHUSA y ONM3KHUTE, OBITapCKUAT HAPON WUMa penula NPEeNMUCaHUs HACOUYCHH KbM
KOHTPOJI Ha JIPa3HUTENINTE, KOUTO UMAT XaIIOIMHOTEHEH XapakTep. B moma Ha mokoifHHWKa ce
MTOKPYBAT BCHYKHU OINIeAalia, KapTHHH, U3JIMBA C€ BOJATa OT CHIOBETE W Ce OOPBIIAT JTHCKABUTE
YUHHUU. TOBa CBCXJa 010 MHUHUMYM BB3MOXHOCTTA cnyqaﬁHo OTpa)KeHI/Ie B T4AX Oa 6’[),[[6 B’B3HpI/IeTO
KaTO XaJIOIMHAIUS WIM Ja MPOBOKMpPA CHINWHCKA XamonuHaiwms. Hapomaute oOscHeHHs 3a
MOJO0HM JIEHCTBHUS BapupaT OT TOBA J]a HE ce 3aryOu WK Orvie]a IyIara 10 TaK|Ba, CBbP3aHH C
M3MUBaHE Ha Meya Ha Apxanren Muxani. be3 3HaueHn KakBO THIKYBaHHE C€ JaBa, TO3U PUTYaT
Ce Cra3Ba CTPHUKTHO, a MPECTHIIBAHETO MYy CE BBh3IpHEMa Karo Mpokoda 3a CMBPT WJIHM TojsiMa
OITaCHOCT 3a JIyIIaTa Ha MOKOWHUKA.

B ernorpadckuTe M3TOUHUIM HAMa OOOCHOBKA Ha JIPYTH JBa pUTyasla, KOUTO CE CIIa3BaT
ChC ChINaTa MEeAAaHTHYHOCT. [IBpBHUS € CBBp3aH ChC CIMPAHETO Ha YacoBHUIMTE. ToBa ce OTHAcCs
CaMo 3a TOJEMHTE CTEHHHM YaCOBHMIIM, KOUTO B HEJATUEHOTO MHUHAIIO OsiXa CaMO MEXaHWYHHU M
OoymuraunuTe. C Ipyry JyMH, SITMMUHHAPAT CE U3TOUYHUIIMTE HA BHE3AITHU WM MOHOTHHH 3BYIIH,
KaTo Taka He MM C€ TI03BOJIsABA 1A ,,CTPECHAT OICYalCHUTE WM Ja TW BBBENAT B CICICTBHC
Ha €JHOTHITHUS 3BYK B aJ(achCTOSHHE, NMPH KOETO MPENPa3MONIOKEHHETO KbM XaTIOIMHAINH
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€ 3HaYMTEJHO I0-BHCOKO. ETHOrpadmsaTa, KakTo W penurusaTa He AaBaT OOSCHEHWE U Ha JAPYTO
MOBEpHE, CBBP3aHO C HAIIETO ChBPEMHE — ONM3KNTE Ha MOKOWHHKA, TOPH CIIe]] IIOrpeOeHIeTo He
6uBa f1a menat TeneBusns. brp3ocMeHsIUTE ce H300paKeHUs Ha €KpaHa U HEKOHIIEHTPHPAHOTO
BHMMAHUEC Ha OMCYAJICHUTE MOraT ChIO Ja MPCAN3BUKAT XAJTIOUHATOPHO MPEKNUBABAHE

Ot onmucaHuTe KOTHUTUBHH, (PU3NYECKN M €eMOIIMOHAIHY ITPEXKUBSIBaHUS HA CKPBOTa, Morar
Ja ObJaT W3BEACHH U MOBEICHYECKUTE PEeakIuy NpH 3aryba. Haii-uecto cpemanara e 3ary6ara
Ha anetuT. He penku ca u HapymeHnaTa Ha chHS. [IprdmHa 3a TOBa, copen OMXeBHOpHCKaTa
KOHIICTIIMS, YeCTO ca CHHOBWJCHHS, CBBP3aHU CBhC camMus MOKOWHHMK. CKpbOTa TMpPOBOKHpa
W COLMAJHO OTTEIISIHE, KOETO MO)XKE Ja NpeMHHe B siBHa conuaiHa usonanms. Crnopen
WHIVBHUIYaJIHUTE JHIHOCTHH OCOOCHOCTH, MOTrar na ObJaT OTKPUTH [BE aHTarOHHCTHYHH
noBezieHus. [1pu mbpBOTO, MHIMBUIBT CE CTPEMH 2 OTOATBA BCHYKO, KOETO MOJKE JIa My HAIIOMHH
3a TOKOIHMKa. BTOpoTO ce xapakrepusupa chC CTpeMexa Jia ce IMOAbpiKa ITOCTOSTHA BPB3Ka C
00eKTH, MpHUHaUIeKaIN Ha MOKOHHKMKA — 3alla3BaHe Ha MPeAMETH MMalld ToJIsIMO 3HAa4YeHHUE 3a
YMpETHS; ToCcelaBaHe Ha JJIOOMMHUTE My MecTa U T.H. Te3u nBe aMOMBaJIeHTHHU ITOBEICHUS MOTAT
Jla ce HaOMIo1aBaT KakTo IPH Pa3IMIHU X0Pa, TaKa U IPH €AKH U ChIII YOBEK, B PA3IIMUHNA BPEMEBHU
MHTEPBaJIM, KaTo HE MOXKeE JIa Ce OTKPUE 3aBUCHMOCT, KO€ O ce MPOSIBIIIO ITbPBO U KOE — BTOPO.

3a cripaBsiHE C BCSIKO OT MacOBHTE, HO HEXKEJIAaH! MTOBEAEHUSI IPH CKPBO, OBJITapCKUAT HApOA
€ Ch3Jall CHTeMa OT pUTyaldH. B ocHOBara cu Te ca OKYJTHH, HO 3HaYEHHETO, KOETO MMaT 3a
CKBpOSIINTE TM NpaBu 0cOOCHO BakHM. ChHINECTBYBAaT PEAMIA JIEHCTBHS, KOWUTO IPEIa3BaT
OJM3KHTE OT CHHOBHJICHHUS, CBHP3aHU C MOKOWHHMKA. Te MMar pa3nuueH OONUK B Pa3IMYHUTE
kpania Ha bearapus. Ha mecra e noctarbyHo Bh3IIIaBHHIIATA, HAa KOSITO € CIH J1a Objie poOoieHa
¢ TpbH. Ha nipyru € HeoOXoauMo ciiesl ChH, CBbP3aH ¢ MOKOWHHK JIa Ce MPUTOTBHU JIIOOMMOTO MY
SCTHE U J1a ce pa3zmaze 3a ,,bor ga mpoctu”. be3 3HaueHNe KaKBU TOYHO ca JEHCTBHATA, TE MMaT
KOHKpPE€THA LET — Aa NPEKPaTAT CbHOBUJCHUATA, @ C TOBA Jla Bb3CTAHOBAT HOPMAJIHHUA PUTHM 3a
paboTa 1 MoYMBKa Ha CKbPOSIIIHTE.

Cren HaCTBIIBAaHETO Ha CMBPTTA, TPAJULIMATA MOBEJISBA J1a ObJaT 3aMECEHH 1 OTICUCHH /IBE
obOpenan mutku. ITppBara e mpeaHa3HaueHa 3a CEMEWCTBOTO Ha NMOKOWHWKA M TpsOBa na Obae
u3siJieHa 710 3alie3 cibHIle. T € HapeueHa 3a TAXHO 3/1paBe. A Bropara e 3a ,,bor na mpoctu”. Ilo
TO3W HauWH OBJITapCKUST HApOJ pearupa Ha XxapaKkTepHara 3ary0a Ha aneTuT npu ckpbs0. U asere
MIUTKA C€ M3sDKAAT OT ONMM3KHUTE. AKO T€ HE CIa3sT TO3W PHUTYal, CIIOpEl HApOAHUTE BIPBAHMUS,
CBIIECTBYBA BEPOSITHOCT J1a TIOYMHE U JPYT WIEH Ha JOMAaKWHCTBOTO I TyIIaTa Ha MOKOWHUKA
Jla TPBIrHE MIaaHa Ha YETUPUACCETAHEBHOTO CU MBbTCHICCTBUE MO MECTATA, KbJIETO MOKOMHUKDBT
€ XOJIHJI IPHKHBE.

ConmamHOTO OTTENIIHE M TOCIEABAINATa IO W30JALMs Ce KOHTPOJIHUPAT IOCPEICTBOM
puTyanuTe, CBbP3aHM C T.HAp. IOMEHH. Te ce pexynupar ¢ OTAaIedaBaHeToO OT IIOTPeOEHUETO, HO
ca 0CO0EHO MHTEH3UBHU B IIBbPBUTE HAKOJIKO MECE1Ia. IlomenuTe Ha MOKOMHMKA ca KaT€ropuiHo
3aJJbJDKUTENHU U Ce OPTaHM3upar OT Hal-OJM3KHWTE POIHMHHU, KOUTO Ca M Hal- 3aCTpalleHH OT
COIMATHO oTTerIsiHe. Ha moMen He ce xomu 0e3 MmokaHa, HO He € MPUETO 1a He Ce ITOKAaHH HIKOH,
KOMTO € M3Ka3aj MOYNTTa CH KbM IOKOIHHKA B JCHS Ha MOTrpeOeHHUETO.

J4! JBara TUIIa OTHOIIICHHEC Ha CK'bp6$II]_[I/ITe KbM NPpEAMETUTE Ha HOKOﬁHHKa, OIIMCaHUu OT
YopasH ChIIO ca KOHTPOJIMPAHHU ITOCPEICTBOM ObJIrapcKuTe rnorpedannu puryanu. bes 3HaueHne
Jlany peranusaTa KbM Te3HW OOEKTH ca Ha NPHUBIMYAHE WIM OTONBCKBAaHE, OT OICYAICHHUTE Ce
M3UCKBA T€ Ja C€ PA3EIIT ¢ TsIX. I10 TO3u HauMH ce enMMUHpa BB3MOXKHOCTTA T€ J]a TH TPaBMUPAT
JOII'BJIHUTEIHO, KAaTO U J1a C€ OIIUTBAT Ja OTprU4at (baKTa Ha CMBpPTTa, HpoeKTHpaﬁKH OTHOIIICHUETO
CH KbM TTOKOMHHUKA BEPXY NMPEAMETH, KOUTO ca OWIM 3HauMMu 3a Hero. O1ie npy norpedeHneTo, B
KOBUETA C€ TIOCTABAT HA-IIEHHUTE 3a ITOYNHAIMS IPEAMETH, KaKTO M JINYHHU BemH. [Ipu momeHa,
YETUPUIECET JIeHa CIIe]] CMBPTTa, OIM3KHUTE Pa3aaBaT BCUYKH 3HAYUMU MIPEAMETH, MON3BAHHU OT
YMpEJIHSL.

VYunsam YopabH cucteMarusupa B cBos Tpyn ,, Grief Counseling and Grief Therapy” (Kon-
CYNTHpaHe TpU CKpBO M Teparusi Ha MbKaTa) cepusl OT YeTHUPH 3aJaqn, KOUTO TpsOBa Ja Obiar
pelieHy, npeau fa 3aBbpIId TpaypbT. Herosara pamka mpeanara OTHOCHUTEIHO CTPYKTypUpaHa
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rapajinrMa 3a 3Ha4eHUEeTO Ha MbKaTa M MPEOA0JIIBAHETO U, KOUTO Ca CBbP3aHH C M3KJIIOUUTEITHO
amMop(deH U HeMaTepHaleH OITHT.

ITvpsama 3a0aua e 0a 6voe npuema peanrHocmma Ha 3azybama. Beupekn TpyTHOCTTa H
CBIIPOTUBHTE CIIPSIMO MPUEMaHETO Ha CMBPTTA, HHUE CME B CHCTOSHUE MOCTENEHHO Jia Ce TpH-
MHPHM, Y€ TIOYHHAIHAT CH € OTHII'BJ OT )KMBOTA HU 3aBMHAru. Korato nMa Bpeme jia ce npesiBu-
1M 3ary0ara (Harmpumep, KoraTo HIKOW yMHpa OT XpOHHYHO 3a00JIsBaHe), ChIISCTBYBA ITO-MaJKa
BEPOSTHOCT Jla OCTaHEM B CHTYyallWs Ha OTpHUYaHE Ha PeasHoCTTa 3a cMbpTTa. Hsakon dopmu Ha
OTKAa3 ca OYEBHJHHU, KaTo OOCHKaHE Ha MOYMHANUS B CETalllHO BpeMe MM 3alla3BaHe Ha Ipej-
METH, IpUTeXaBaHu oT nounHanus. [pyru ¢opmu Morar na Opaar mo-GpuHH, KaTo OTpHYaHE Ha
CMBPTTA, ITOJ] PEJJIOT, Ye HAIIUTE OTHOIICHUS C MOYHMHAIHUS ca OWIIM 0COOCHO 3HAYMMHU.

Morar na ce OTKpUAT o0M4an, KOMTO O€3CIIOpHO IIOKa3BaT Ha JKUBHTE, Y€ CMBPTTa €
KaTeropuyHo U HeoOpaTMo HacThnmiIa. EauH ot Tx e HouHoTo Onenne. Cres KaTto NOKOWHUKBT
€ IIPUTOTBEH U MOJIOXKEH, Hali-OJIM3KNTE WIEHOBE HA HETOBUS POJ TPsiOBa Ja TO 1Ma3sT Lsia Bevep,
KaTo He OMBa Ja rO OCTaBAT CaM, 3a Jia He ro MPECKOYN KOTKa MU JPYTo JKMBOTHO. AKO JIOITyCHAT
TOBa Ja ce CIIy4YH, CIOpel HapOXHOTO IIOBEepHe, IIOKOWHUKBT I Ce BBIUIATH M Ie BaMIUpsCa.
OOwnuasT M3MpaBs XKMBHUTE CTPELly PEaJHOCTTa Ha TsAXHATa 3aryda W W3UCKBAa OT TAX Ja s
HaOJIIo1aBaT JOCTaThYHO JIBJITO BpEMeE, 3a Ja OCMUCIIIT ¥ BB3IPHEMAT CIIyYHIIOTO CE HAITBITHO.

[MonynspeH oOnyaii, KOUTO MoMara Ha )KBUTE 1a TpUeMar CMbPTTa B HelHHAaTa HEOOPaTUMOCT
€ M3MpaIaHeTo N0 IIOKOHHMKA Ha ITO3paBy WM AapoBe 10 APYTH cKopo nodnHanu. [Ipu HeroBoTo
U3IIBJIHEHHE ONIM3KKUTE WK JIPYTH X0pa, AOIUIM Ha TOKIOHEHHE MOCTABST B KOBUET'a MapH, IIBETS
WIN JPYTH TpEeIMETH W MOJIT IOKOMHMKA Ja T03ApaBu HAKOM Apyr ympsut. [Ipumemanero Ha
(akTa, 4e TIOKOWHHKBT MOXKE Ja M3BBPIIH Ta3H 3apbKa € OTpaKeHHEe Ha pa3OMpaHeTo, 4e TOi
BeYe HE NPHHAUISKH KBbM XKHUBHUTE. 3a Ja ce M3IIBIHU TO3H PHUTyal € HeoOXOAUMO ONM3KUTE
10 KaTeropu4YMH HayMH Jia npuemar (akra Ha HACTBIIWIIATa CMBPT, KaTo MO TO3HM HA4YWH peuratr
IIbpBaTa 3ajia4ya Ha CKpbOTa, NeUHUpaHa OT YOPIbH.

Bmopa 3aoaua — scueom ¢ boakama, npuuurena om ckpv0. 3a IIOBEYETO X0pa, HOPMATHHUTE
YyBCTBA Ha CKPBO Ca CBBP3aHM C Thra, OT KOATO M3MUTBAT U3BECTHO HeynoOCTBO. BHe3amHaTa n
HEouaKBaHa CMBPT MOXE Jla HOCH 00JIKa, ChKaJleHHe Y HEAOBHPIICHH JieNa, KaKTO U BUHATA, 4e
OJMYKHUTE ca MOIVIM J1a HalpaBsT HEllo, 3a Ja ce NMpefoTBpaTH cMbprTa. [IpeHeOpersaneTo Ha
TEe3W YyBCTBA, HE T Kapa Jia H34e3HaT, Te Ce aKyMYJIUpar H ce IPOsBSBAT M0-KbcHO. Ta3u 3aia4ya
€ CBbp3aHa ¢ OTpabOTBaHETO HA CHIIHHUTE €MOIINH, TIOPOIEHH OT 3arybara, KoSTo MOoXe Ia Obie
MOCTUTHATA IIOCPEACTBOM TAXHOTO BepOanusupane. To HaMupa CBOETO OTpaskeHHUe B peuIia Obi-
TapcKH TpaypHH U norpedanHu putyanu. Ha mbpBo mscto e omtakBaneTo. B brirapus ce cunra
3a Ipsix Ja ce IUIalla Ha OIUIaKBavyKy. Ta3u pyHKIHS ce N3ITBJIHSBA OT Hal-ONM3KHUTE )KEHH Ha 110~
yuHanus. Te TpsiOBa ITacHO a U3pa3siBaT CBOMTE EMOLUH U YyBCTBA IIOCPEACTBOM OIIIAKBATEIHU
TIECHHU, M3ITBJIHIBAHH ChC CHJICH TJIAC Mpe3 ISUIOTO BPEMe Ha MPOIecHsITa OT JIoMa Ha IIOKOHHUKA
J0 rpobumiata. TpaJuIMOHHO TEe3H NMECHH ChABPXKAT THAB, Thra, pa3ouyapoBaHUe, ChKalleHHUE,
Ye He ca MOIUIH Ja IPEAOTBPATAT CMBPTTa U T.H. HoceHeTo Ha Tpayp (4epHO 0ONEeKII0), sKaleHKu
(4epHU mIayera 3a )KCHUTE U YEPHU JICHTHYKH 38 MBXETe), IIOCTaBIHETO HAa HEKPOJIO3H U YepeH
CTETHAT Ipe3 cpeJiaTa IJIaT Ha BXOJHATa BpaTa Ha J0Ma ca KaTeropudeH 3HaK 3a BCHYKH, Y€ 4O-
BEKBT WM JJOMBT ca NpeThprein 3aryda. ToBa mpoBoKHpa MOBEYETO XOpa Ja 3all0YHaT pa3XxoBop
3a MOKOIHUKA MK J1a H3KaXkat cb0oe3HoBaHus. 1 B iBata ciiydasi, oIeqaeHUTe MOoJTyYaBar Bb3-
MOXKHOCT J1a CIIOZETIAT CBOUTE YYBCTBA U €MOLINH, CBBP3aHH C TAXHATa CKPHO.

Tpemama 3a0aua e cévp3ana ¢ adanmupane KoM xcueom 6e3 nouunanus. Tasu 3agada ce
CBCTOM B TIPEHAPEXKJAHETO, NPECTPYKTYPUPAHETO U MpeAePUHUPAHETO, KOUTO CE CIIy4YBaT, ThI
KaTo CKBbPOSIIHUTE 3aI0YBaT a e HACHTU(GHUIMPAT U IOMIbJIBaMe POJIUTE, 3aeMaHa OT MOYHHAITHSL.
Koraro nounHanusaT urpae He3HAYUTETHA PO B )KUBOTA, OJIMKUTE MOTAaT Ja Ce CIIPABST C TOBA
JocTa jecHo. PemaBaHeTo Ha (DMHAHCOBM 3aTpPyIHEHUs, ClIell CMBPT Ha CHIIpyra, Harpumep,
MOJKe JIa € JI0CTa I0-JIECHO OT TOBA ChIpyrara Jia HaMepH 40BeK, KOMTO 1a s Kapa Jla c€ yCMUXBa.
ToBa peycTPOMCTBO CTaBa ¢ TCYCHUE Ha BPEMETO, KaTo OIIM3KHUTE Pa3IIO3HABAT HOCICSIUIIUTE OT
3ary0ara M ce CIPaBsT C BCHUKH IIPOITYCKH — PEalHd U CHMBOJIMYHH, KOUTO CMBPTTA € Ch3ana
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B )KUBOTA UM.

PemaBaneTo Ha Tperara M YETBbpTATa 33/1a4M € M3KJIIOUUTENHO JIHYEH Tmporec. TpymHo
MOXe 1a Obie OCBINECTBEH C BHHIIHA HaMEca WM IO BIUSHUETO HA ONPEACICHO PUTYATHO
nosesieHre. TyK M3KITIOYMTENIHO BayKHA POJISl MMAT JIMYHOCTHUSAT MOTCHIMAN, aJlaliTHBHOCTTA M
o01mus MUpoTIIe]] Ha MHAWBUIA. Benpeku ToBa, B Obirapckara eTHo(rpadus Morar a ce OTKpHUST
HaMeIM 32 CTpeMerka Ha Hapo Jia OIKPEIH OJIM3KHUTE TIPH CTIPABSIHETO U C TAX.

3a 1a mOKake Ha OIEYaJeHUTE, Y€ XHMBOTHT INPOABIDKABA, BBIPEKM TSIXHATa 3aryoa,
ChIIIECTBYBA MIOBEPHE, CIIOPE] KOETO HUKOHM He OMBa Jla HOIIYBa B JoMa Ha MOKOWHMKA. B pasnuyau
obnactu Ha bearapus, To3n oOuuail Ma Bapupala IpoasILKUTENHOCT. Ha Mecta Toii oOxBamia
caMo HOIITTa CJIe/l MOrpedeHNeTo, a B APYTH, TOH MPOAbDKaBa Isila ceamuna. 11o To3n HauuH
CKBPOSIIUTE TOTyyaBaT HEOOXOANMATA TTOJKPEIa OT OOLTHOCTTA, 33 Ja OCH3HAAT BB3MOXKHOCTTA
Ja xuBesT Oe3 mokoiHuKa. Hermcano mpaBuiio e cieq 3ary0a, Chce U POJHHMHH Jla OKa3BaT
HEe caMO MOpajiHa, HO M MaTepHajiHa IIOMOI Ha ONM3KHuTe. BhIpeku, ye ToBa He € pUTyall HiH
o0muaif mopaay 10OPOBOJHHS CH XapakTep, OTpa3sBa MHOTO SICHO JKEJIaHWETO Ha COIMyMa Ja
MIOMOTHE Ha CKBPOAIINTE 32 M0-0bP30TO M YCIIEIIHO PellaBaHe Ha Ta3!u 3a1ada.

Yemevpmama 3adaua e eMOYUOHATHOMO NPEMeCHEane Ha NOYUHANUS U NPOOBIAHCABAHE HA
coocmeenus acusom. “Emotionally relocating” Ha nmounHamus o3Ha4aBa, MOATHKBAaHH OT 3aryda
Y KOITHE’X, OJTM3KUTE /1a TIPHEeMeM, Y€ TIOUYMHAIMAT HAaCTHHA € HaITyCHAJI )KUBOTAa UM 3aBHHArd U
BBIIPEKU TOBA J1a OBJIAT B CHCTOSHHE Ja TTOJIbPKAT CIIOMEHA 3a Hero. Taka MOKOWHUKBT CTaBaT
YacT OT )KMBOTA Ha CBOUTE OJIM3KH M0 HauWH, KOMTO UM MO3BOJISIBA J1a IIPOIBIDKAT 1a )KUBESIT 0e3
Hero. biskure ca CKIIOHHM Jja OTJETST BCe TO-MaJIKO BHUMaHKe Ha 3aryoara. BuHaru Moxe 1a
MMa MOMEHTH, KOTaTo ThraTa T BPBXJINTa HEOYaKBAHO, HO CEra T€ MMaT Bb3MOXKHOCT Jla WH-
BECTHpAT eHeprus Apyraje. [IoHskora eHepruara ce HHBECTUPA B JPYT'H OTHOIICHUS, a B JPYTH
cilyyan Moxe Jia ObJie M3II0I3BaHa 3a Helllo, KOETO U3pa3siBa MOYMTTa KbM )KUBOTA Ha MOYNHAIIHSL.

CobiecTByBa morpebajeH puTyal HapedeH ,,CKbCBaHe Ha Bpb3KaTa ¢ TokoitHuka”. Toit ce
M3BBPIIBA NPEAN MOrpeOCHNETO U Ce ChCTOM B Pa3Bbp3BaHE HA BCHYKHM BB3JIM MO APEXHTE HA
ympenns. CHMBOIIHKATA, KOATO C€ IIPETINCBA €, Y€ M0 TO3M HaYHMH C€ 0CBOOOKJaBa KHUBUST CHIIPYT
WJIM CBIIpyra OTHOBO Ja BCTHITM B Opak C JPYr YOBEK, Clie]] IPUKIIIOYBaHe Ha Tpaypa. Brripekw,
Yye eMOLMOHAHOTO NpEeMeCTBaHE Ha IOYMHAIMS, TPAJUIMOHHO C€ pellaBa J0CTa IMO-KBCHO
cirent 3ary0ara, oIle Ha TO3W paHEH eTall, OBJITapCcKUAT HapoJl JlaBa SICEH CUTHAJ Ha BIOBELA WIH
BJIOBHIIATa, Y€ OT TAX CE OYaKBa Ja MPEBb3MOTHAT 3arybara u Ja MpOoAbIDKAT )KUBOTA CH, KOTaTo
MPEIICHSIT, Y€ Ca CIIOCOOHH.

OmnucannTe 10 TyK 3a/1a4M, O4epTaBar padoTara, KosITO TpsIOBa Jia ce N3BBPILH IIPH CIIPaBSIHE
cbe 3aryba. B MHOTO ciywam, Te MoraT ga ObJar MOCTUTHATH JAOCTA JIECHO. BChITHOCT BeHUKH
HHE IMaMe MHOTO OITUT B M3MOJI3BAHETO MM, KOTaTO CE CIPaBsMe C pa3HOOOpa3HUTE 3aryou, mpes
KOUTO XMBOTHT HH M3IPABS.

3HaunM QakT e, 4e OBJITapCKUAT HApOJX € YCIISLI JAa MASHTH(UIMpPA 3a/1a4uTe Ha CKpBOTa,
KaTo OT BEKOBE € 00OCHOBABAJ JIOTHYECKH, TIOCPEACTBOM CBOWTE BSIPBAHUS, CIOKHA CHCTEMA OT
PUTYaJIHU AEHCTBUS, KOUTO Ja MOAKPEIIAT X0opara IIpH pellaBaHe 3a1aduiTe Ha cKkpbOTa. To3u hakT
MOTHBHpa OBJIrapCKUTE TPAypPHU M IOrpeOATHH PUTYaIIH, KaTo TTOJKPENs TIXHATa HEMPEXOJHOCT
JIOpHY TIPH CMSIHA Ha PENTUTHO3HATa MPUHAUIEKHOCT WJIH BSIPBaHHUS.
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Abstract

The man reacting continually in environment, change fundamentally their vital area. Great
technico-technology developing, the change in the planet which occurrence as impact of human
factor, done imperativ request for environment education.

We done a environment education for two year with 30 pupils from five elementary schools
such as:Thimi Mitko, Musa Zajmi, Selami Hallaqi, Abaz Ajeti, and Rexhep Elmazi, in Gjilani city.
For that purpose we visit the factory of water in village P&rlepnica to see the clearance procedure
of water.

Key words : family, school, environment, education

Introduction

When should environmental education begin--in the third grade; first grade; kindergarten?
Even earlier. Environmental education based on life experiences should begin during the very
earliest years of life. Such experiences play a critical role in shaping life-long attitudes, values,
and patterns of behavior toward natural environments (Tilbury, 1994; Wilson, 1994). Because
young children learn about the environment by interacting with it, educators and other adults must
attend to the frequency, nature, and quality of child-environment interactions during the early
years. Many young children have limited opportunities for such experiences.

Present environment crisis include all our planet- earth, is aftermath of inrationale developing
and irresponsible of human toward the nature.

Science of ecology offer solution for many environment problems, respectively offer
harmonization of reciprocally relationship nature - human society.

Term ecology mean house(from old greek word “oikos” house). This is main point which we
want to overtake for our children, to comprehension the planet earth as their home, for that reason
we must to solicitous, hereby we will help the earth to be clear and healthy.

The teachers are model and helper for creating of ecological wont and knowledge, as for
example the importance of hygiene, healthy food, correct treatment of garbage, water and energy
saving, teach them to love the nature, to respect the law of nature.
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Family and environment

Psychosocial developing of children, their behavior emotions, mental healthy are depends
from impact of family.

Many investigations argue that happened complicated interactions between children and
thus interactions has importance for their environment education in future.

Child is a active and in interaction with coevals and environment, so they determine their
doings of environment in which they a live.

In literature often accentuate that family is one of the main factor which has influence in
children education

Family play especial role in acquirement of environment culture, because in family determine
the wont of hygiene, work, good and bad idea, healthy, benefit or nonbenefit.

If any parent wants to build the value of moral, aesthetic, environmentaly, morals and norms
of behavior, he must be a example for their child.

Otherwise of school, family consider main factor of transferring knowledge in environment
protection.

In environment protection important role play and mass-media

Conscientious of children for environmental education must placing ecological regulations.

Environmental education for children is critically important and should start before school
begins. Early environmental education experiences help shape children’s values, perspectives,
and understanding of the environment and how to interact with it. Yet many children have little or
no meaningful exposure to environmental education or opportunities to connect with the natural
world because they are involved with activities that isolate them from it.

Computers, video games, television, schools’ emphasis on homework, a full after-school
schedule of extracurricular activities, lack of access to natural areas — all these things and more
are isolating children from the natural world and the advantages of environmental education.

Some activities for environmental education

You don’t need to be a teacher to promote environmental education for children. In the
classroom of life, we are all teachers, and we are all students. If you don’t have children of your
own, offer to help a grandchild, niece, nephew, or a friend or neighbor’s child. Here are some ways
you can foster environmental education:

-Assign chores to your children that involve environmental issues and talk about the impact
their activities have on the environment; for example, make them responsible for recycling items
in the house, gathering materials for the compost, filling the feeders for the wildlife, or watering
the vegetable garden. Rotate responsibilities among your children, or if there is only one child,
change the task periodically so he or she can have different experiences.

-Have an environmental birthday party. Ask the children to bring recyclable items for the
recycle bins; activities can include making artwork using recycled objects such as bottle caps,
plastic lids and paper mache; or make bird feeders using recyclable plastic bottles.

-Ask the librarian at a local or school library if you and a child can help create an environmental
education display in their showcase.

-Create amini environmental education plot in your backyard, for your children, grandchildren,
or neighbors’ children. You might include a birdhouse, bird bath, feeding station, rock piles, and
logs; also plant flowers, herbs, or vegetables. Encourage the children to nurture the plot and to
report on any changes and/or progress (the degree to which this can be done depends on the ages
of the children).

-Explore the world of birds, butterflies, beetles, or bats, or any other creature that is easy to
observe in your area and that interests your child. All you’ll need is binoculars and perhaps a guide
book or other nature book. Your child may want to keep a log book of the different types of birds
or number of bats observed, when they were seen, etc.

-Lie on your back and look up. You can do this during the day or at night. Ask your child
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leading questions: What do the clouds look like to you? What types of birds do you see? Why do
you think the sky is blue? What pictures do you see in the stars?

-Explore the local environment; for example, your front or back yard, a nearby park, an
empty lot, a vegetable garden. Provide your child with a magnifying glass; perhaps a bucket,
a small shovel, and some drawing paper and crayons. Let your child explore the environment
through the lens of the magnifying glass — observe an ant hill, examine the veins in leaves, dig
up some soil and see what’s inside, lift up rocks and see what’s underneath. Talk to your child’s
teacher about the class doing a similar activity on school grounds.

-Take children to different environmental experiences; for example, a park, nature center,
recycling plant, water treatment plant, an organic farm where you can pick your own vegetables.

With regard to environmental education, family and school can cooperate in different way. It
is necessary inclusion of parents in school activity concerned and with environmental education,
such as : visit in classroom, joint excursion, joint activity in schoolyard, to organize the workshops
in school, to debate about the environment, to organize the exhibition about environment, to
celebrate about the environment protection..

This is a possibility for pupils, teachers and parents to develop consciousness of children in
ecological culture.

SCHOOL AND ENVIRONMENTAL EDUCATION

Continually acting of man in enviromnet, change deeply the environment. Today is grievous
the wild utilization of nature for fulfillment needs for human society.

Uncontrolled utilization of nature, disequilibre the law of nature. So it is better to prevent
than to cure.

School as as public institution has programme predict many class for environment protection
based in society and natural science.

Curricula in elementary education

Environmental education is often lauded by educators as an ideal way to integrate classroom
curricula, stimulate the academic and social growth of young people, and promote the conservation
of the natural environment. Just a few of Environmental education many benefits are listed below.
For ideas on how to bring environmental education and its benefits into your classroom during
planet day.

In a world where it is increasingly challenging to get students interested in classroom lessons,
environmental education offers an enriching way for both pupils and teachers to connect their
appreciation of the natural world to academics.

New Curricula of Kosova which request is to develop the competency for life, work and
environment.

In elementary school from first till fifth the content of environment teach in subject : Man and
Nature, and in subject Hand Work.

In subject Hand Work planning 4 class per week. In first class they teach about the environmet
in general and weather.

In second class they teach about environment and healthy.

The subject Man and nature start to teach in third class as integrated subject called Nature
science, include many subject as biology, chemistry, physics, and geography.

We done a environment education for two years with 30 pupils from five elementary schools
such as:Thimi Mitko, Musa Zajmi, Selami Hallaqi, Abaz Ajeti, and Rexhep Elmazi, in Gjilani city.

During that training we offer the knowledge about the water, how are important for our life,
how treate in factory of water in village Pérlepnica.

For that purpose we visit the factory of water in village Pérlepnica to see the clearance
procedure of water. This factory supply the city Gjilani with water.

Also we organize a action for agglomeration of garbage in schoolyards.
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Organize a exhibiton about water saving.

Conclusion
According to analysed of curricula of education compiler from Ministry of Education of

Kosovo, can conclude that 80 % of programe is target from Ministry and 20 % is in comepetency
of school, within choice subject. But in schools more time spent in theory than in practice, this is
a big concession.
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Also, most teachers not have enough knowledge and are not trained in environmental subjects
Schools, teachers and parents are responsibility for environmental education

Reference :

1.Bixler, R., Carlisle D.L., Hammitt, W.E., & Floyd, M.F. (1994). Observed fears and
discomforts among urban students on field trips to wildland areas. The Journal of
Environmental Education, 26 (1), 24-33. [EJ 496 836].

2.Cohen, M. (1984). Prejudice against nature. Freeport, ME: Cobblesmith.
3.Gaylord, C. (1987). Training and education in relation to environmental problems.
Annual Review of Environmental Education, No. 1. Council of Environmental
Education. UK. [ED 300 273].

4.Schicker, L. (1988). Planning for children and wildlife begins at home. Journal of
Environmental Education, 19(4), 13-21. [EJ 386 241].

Sebba, R. (1991). The landscapes of childhood. Environment and Behavior, 23(4), 395-
422,

5.Stapp, W. (1978). An instructional model for environmental education. Prospects,
VIII(4), 495-507. [EJ 197 100].

6.Tilbury, D. (1994). The critical learning years for environmental education. In R.A.
Wilson (Ed.). Environmental Education at the Early Childhood Level. Washington, DC:
North American Association for Environmental Education, pp. 11-13.

7.Wilson, R.A. (Ed.) (1994). Environmental education at the early childhood level.
Washington, DC: North American Association for Environmental Education.
8.Wilson, R.A. (1993). Fostering a sense of wonder during the early childhood years.
Columbus, OH: Greyden Press.



Hayunu TpynoBe Ha Cpblo3a Ha yuenute B boarapusi—Ilinosaus. Cepusi B. Texnuka u
TEXHOJIOTHH, €CTeCTBEH MH XyMaHUTAPHU Hayku, ToM X V1., Cbi03 Ha yueHuTe cecusi “MexkayHapogHa
KkoH(pepennus Ha muaauTe yueHu” 13-15 wuu 2013. Scientific research of the Union of Scientists in
Bulgaria-Plovdiv, series C. Natural Sciences and Humanities, Vol. XVI, ISSN 1311-9192, Union of Sci-
entists, International Conference of Young Scientists, 13 — 15 June 2013, Plovdiv.

IMPACT OF PARENT, SCHOOL AND SOCIETY ON EDUCATION OF
PUPILS IN SCHOOL

Voglushe Kurteshi', Kemajl Kurteshi’

'Didactic Ceneter, Gjilan , Kosovo
’Department of Biology,Faculty of Natyral Science,
University of Prishtina ,Kosovo

ABSTRACT

The impact of parent, school and society in social behavior it is visibly. About this problem
we done a questionnaire with parents and teacher of four elementary schools in municipality of
Gjilani. We done a questionnaire with this question : why pupils exhibit negative behavior in
shcool.

The results presents through five answer : a.) education absence , b.) impact of nonorganized
society , c.) school not enough educated , d.) family do not care enough for children, e.) impact
of puberty. Where dominated the answer‘“family do not care enough for children”with average
answer 63.5%, education absence following by answer with average answer 54.5 %, %, impact of
nonorganized society with average answer 54 %,

impact of puberty average answer 52.5 and last answer are the school not enough educated
average answer 17.5%.

Key word : parent, pupils, social, behavior
INTRODUCTION

Quality education is considered education that leads towards satisfying the educational

(developmental) needs of its users, education that is measured according the users.

There are number of factors that have impact on education: tradition, environment,
conditionsin which the process takes place, expert competence of the teachers.

Tendencies for quality education, education that will be characterized with dynamic and
flexible structure, education that will enable mobility of the teacher staff, students, education
that will be moving alongside contemporary science, technical, and technological achievements,
education for all, is obligation for all affected parties — the government, the ministry of education,
universities, faculties, schools, teachers, students, pupils.

About the importance of the education of the pupils, will be cited saying of Socrates: “If
Athens would have bad shoemakers,Athenians would walk barefoot, but if Athens would have bad
teachers, there would beno Athens.”

Thus, it is necessary to work on improvement of the quality of educational system, perceived
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as prerequisite to increasing productivity and quality of production.

But the implementation of the concept of contemporary quality education, implies
quality, educated teaching staff, staff that will work constantly on its own professional
development, stuff directed towards permanent education, lifelong learning.

METHODS

We used the questioner with question Absent education , impact of nonorganized society ,
family do not care enough for children, impact of puberty.

RESULTS AND DISCUSSION
Firstly we will present the results of parents , and after that we will present the results of the

teachers.

Results of parents

According to the parents results presented at table 1, the answer which dominate are “
absence of education” by 63 %, following by answer “family do not care enough for children”
with 60 %, impact of nonorganized society with 52 %, impact of puberty 37 %, and last answer
are the school not enough educated 31%.

Disturbing are the two answer: absence of education(63%), and family do not care enough
for children (60%), because both of this answer together are 123 %, and dominated compared
with the three other answer together are 120 %. We know that family is cell of society and their
education have great impact in children education, so that show for instability of society.

Tab.1. Presentation of total results of parents of four shcools of municicpiality Gjilan in
question :why pupils exhibit negative behavior in shcool.
Answer : a.) education absence , b.) impact of nonorganized society , ¢.) school not enough

educated

d.) family do not care enough for children e.) impact of puberty

Parents answer

,b.)impactof|{c.)  school d)  family .
a.) absence . do not care|e.) impact of
Schools . nonorganized [not enough
education . enough for | puberty
society educated .
children
E:l’;“n‘l’;‘t;%laicih""l 25(39.68%)  |12(23.07%) |4( 12.90%) |17( 28.33%) | 18( 48.64%)
i'l:’a“;e‘:;‘;yi“h""]' 20(31.74%)  |17(32.69%) |11(35.48%) |20(33.33 %) |8(21.62 %)
%ﬁ?ﬁg;"h"d 10(15.897%) |11(21.15%) |9(29.03%) |12(20%) |8(21.62%)
gll;‘::g:rtgg schooll g 15 60%)  12(23.07%) |7(22.58%) | 11( 18.33%) |3(8.10 %)
Total 63 (100%) | 52(99.98%) |31(99.99%) |60(99.99 %) |37(99.98 %)
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Fig 1. Graphic presentation of parents results in question why pupils exhibit negative
behavior in shcool.

Answer : 1.) education absence , 2.) impact of nonorganized society , 3.) school not enough
educated

4.) family do not care enough for children, 5.) impact of puberty

At table 2, present the results of teachers in question why pupils exhibit negative behavior
in shcool.

For contradistinction with parents, the teachers think that the impact of puberty (69 %), has
more impact in education, than family(67%), or than society 56%, or absenece of education(46%).
Teachers think that school not have enough impact in education , they encircle the answer( school
not enough educated) only 4%.

Preoccupation is absence of education(63%) family do not care enough for children (60%),
because both this answer together are 123 %, and the three other answer together are 120 %. We
know that family is cell of society and their education have great impact in children education, so
that show for instability of society.

Tab. 2 Presentation of total results of teachers of four shcools of municicpiality Gjilan in
question :why pupils exhibit negative behavior in shcool.

Answer : a.) education absence , b.) impact of nonorganized society , c.) school not enough
educated

d.) family do not care enough for children e.) impact of puberty

Teachers answer
b.) impact of |c.) school d.) family do .

Schools ag abi§nce nonorganized |not enough not care enough e.)b1::npact of

cducation society educated for children puberty
gg{;‘?ﬁzgﬁml 10 (21.73%) [11(19.64%) |1(25%) 14(20.90%)  |15(22.05%)
if:zler[z?;yis“'ho‘ﬂ' 12(26.08%) [16(28.57%) |2(50%) 25(37.31%)  |17(25%)
?ﬁﬁfﬁg;"ho‘ﬂ 18(39.14%) [19(33.93%) |1(25%) 21(31.34%)  [21(30.88%)
gﬁfg:ﬁg schoolls 13 0506)  [10(17.86%) [0(%) 7(10.44%) 15(22.05%)
Total 46(100%)  |56(100%) |4 (100%)  |67(99.99%)  |68(99.98%)

389



70

601

501
401
30
201

107

0,
1 2 3 4 5

‘D Series1 46 56 4 67 68

Fig 2. Graphic presentation of teachers results in question why pupils exhibit negative
behavior in shcool.

Answer : 1.) education absence , 2.) impact of nonorganized society , 3.) school not enough
educated

4.) family do not care enough for children, 5.) impact of puberty

Statistical elaboration of results between parents and teachers in question why pupils exhibit
negative behavior in school, show that in first question(a.absence education) has significantly
difference between parents and teachers (P = <0.001), while parents think that the pupils are do
not enoguhe educated. Also singnificantly difference are and in third(school not enough educated
) and fifth answer(impact of puberty). Parents thinks that school don’t enough educated (31%)
compared with teachers(4%). Impact of puberty according to teachers it greater(68%) than
according to parents(37%), so the difference are singnificantly.

Table 3 . Statistical elaboration of answer between parents and teachers

Answer
,b.)impactof | c.)  school d) family .
a.) absence . do not care | e.) impact of
Parents ) nonorganized | not enough
education . enough  for | puberty
society educated .
A ; children
Total 63 (100%) 52(99.98%) 99.99%/) ( 60(99.99 %) | 37(99.98 %)
Teachers
Total 46(100%) 56(100%) 4 (100%) 67(99.99%) | 68(99.98%)
_ P=0.698 P=0.001 P=0.423 P=0.025
P=<0.001S NS S NS S
CONCLUSION

According to this study can conclude that the role of family in education it is very important,
and dominate in both groups(parents and teachers) who participate in questionary, with average
answer 63.5%, compared with other answer such as : absence education with average answer
54.5%, nonorganized society 54 %, impact of puberty with average answer 52.5%, and in the end
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is the impact of school with average answer 17.5%.
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Abstract

This paper aims at analysing current gender politics in Kosovo, namely position of women at
the local level in Eastern Kosovo. Despite positive achievements and a lot of efforts invested by
different organizations, especially international organizations, gender equality issues, namely the
presentation of women in local decision-making processes and actual implementation of the law
on gender equality remain unsatisfactory.

However, due to the application of electoral quotas, there is a de facto gender-balanced
representation within the main legislative body of the local government - the municipal assembly,
which does not in the executive.

Based on that, this paper aims at describing/analysing the conditions, environment, political
will and opinions of women in eleven informal groups in eleven respective regional municipalities
which during 2009-2010 were established in order to increase the number of women in local
decision-making structures.

Key words: gender, women, politics, groups, local level.

Introduction

In a thirteen year period of time, Kosovo has managed to create a relatively reformed
framework for promoting gender equality in the country, by determining to bring the gender
equality as one of the core concepts of equality, non-discrimination and affirmative actions of a
new society in general. This is especially related to gender-equality actions, activities and legal
framework on the central level, which has enabled women to raise their profile and subsequently
their participation at that level. In fact, it helped a lot the issue at local level as well, as the legal
framework underpinned authorities to start taking action on that direction, which unfortunately
remained more a fagade driven politics. This is due to the fact that to date women at the local level
continue to lag behind men in every aspect, in particular in executive life.

In December 2012, the Assembly of Kosovo adopted a resolution on women’s empowerment.
The resolution encourages central and local institutions, civil society and private sector to increase
their efforts in implementing the constitution, the Law on Gender Equality (LGE) and other
relevant legislation as well as the Kosovo Program on Gender Equality (KPGE) in order to enforce
the Prishtina Principles recommended and agreed upon during the International Women’s Summit
organized by President of the state. All documents deriving from central level commit to improve
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rights of women in all spheres, including legacy rights, in particular those related to inheritance
practices.

Theory

The Kosovo Law on Gender Equality (LGE 2004/2) paragraph 3.1., highlights that equal
participation in decision-making means that 40 per cent of both genders participate equally in all
spheres of life. On the other hand, the current Electoral Law which foresees ‘equality’ with 30
per cent representation in municipal assemblies and parliament is not harmonized with the LGE.
Consequently, to date deliberations on whether 40 or 30 per cent should prevail, continue to be
part of debates, in particular on the eve of elections.

Despite the fact that Kosovo is not yet a member of the UN or the Council of Europe, the
national legislature and policies include major gender equality commitments, directly from the
Convention for the Elimination of all Forms of Discrimination against Women, CEDAW. This has
a consequence as by not being members of these organisms, Kosovo is not in a position to ratify
the relevant international human rights instruments. The main reporting domestic body is the
Agency for Gender Equality within the Office of Prime Minister which in cooperation with other
relevant institutions (UN, OSCE etc) in 2008 provided a report on the implementation of CEDAW
but only recently the report was submitted to the CEDAW committee. The Agency reports to
Kosovo Parliament as well.

Legal and policies framework

The existing Law on Gender Equality (LGE) is currently being redrafted and it is expected to
include clearer roles and responsibilities for gender mechanisms, as well as bigger consideration to
gender responsive budgeting and gender mainstreaming. In addition, Kosovo has other numerous
laws, policies and secondary legislation: the Law on Inheritance (2004/26), Law on Protection
Against Domestic Violence (03/L-182), Law on Labour (03/L-212); Law on Reproductive Health
(02/L-76), Law on Anti-Discrimination (2004/3), Health Law (2004/4 and 04/L-125), Law on
Small and Medium Enterprises (02/L-5 and 03/L-031), Law on Free Legal Aid (04/L-017), Law
on Social and Family Services (02/L-17), Law on Incitement and breast feeding (02/L81), and the
Law on termination of pregnancy (03/L-110). Moreover, an Administrative Instruction 2005/8 for
the implementation of the Law on Gender Equality brings administrative guidance for the creation
of Human Rights Units (HRU) Kosovo wide and job descriptions for officers for gender equality.
Situation is not the same related to local level legislation framework, as throughout Kosovo only 9
municipalities have managed to adopt Municipal Regulations on Gender Equality. The regulations
are the initiative of the women’s caucuses, with the support of the OSCE Mission in Kosovo
(OMiK) on the regional level. Gjilan/Gnjilane Regional Center has supported women’s caucuses
on the regional level since 2009 via a project cycle to provide support to women’s caucuses first
in that region, and from 2012 Kosovo wide.

In the course of the monitoring activities, it has been noted and continuously reported that the
implementation of the law on gender equality at the local level remains unsatisfactory. In the local
decision making process women are still acutely under-represented. They are still absent from
the main legislative committees. With exception of one municipality where a female leads the
committee, nearly all other policy and finance committees in the region have no female members.
In light of this fact, only few female hold positions of directors; only one until few months ago used
to be the deputy mayor and one is the municipal assembly chairperson. Regrettably, but no woman
in the region holds the post of mayor. However, due to the application of electoral quotas, there
is gender representation within the main legislative body of the local government - the municipal
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assembly, where every third elected member is a woman. Despite that, observations and reports
tell that female municipal assembly members are generally less vocal than male counterparts
during the municipal assembly sessions and committee meetings. Analysis general output would
blame the local cultural background and the traditional division between male and female roles
in the society as main reasons for the situation. Being part of the project on women’s caucuses’
empowerment, it is observed that female municipal assembly members have limited influence as
a result of a stereotype of the male-dominant political culture.

According to the United Nations Development Programme, (Human Development Report
on Kosovo, 2012), women’s participation in the labour market is low. Disaggregation of the data
by sex reveals that women in Kosovo are more likely to be unemployed: the level among women
is 57 per cent — 16 percentage points higher than the figure recorded for men. The report says
that only 11 per cent of working age women are employed, compared with 68 per cent of men,
in part because of lower educational opportunities and achievement. This low activity rate for
women, is partly related to a disproportionate share of household responsibilities or because they
are discouraged by the absence of opportunities for paid employment outside the home.

Data fluctuates from central level to local level even when it comes to issues of practical
concern which in addition hinder women’s position. Local level, in particular rural areas lack
childcare facilities which directly influence women activities and employment. The insufficient
general childcare makes it difficult for women in particular for those in traditional families where
women have to take care of elderly as well. Reconciling care, work and outside activities brings
extra burdens on shoulders of women.

Sometimes positive legal acts as the 2011 approved law on labour which has extended the
right to maternity leave is concerning, as the new law has actually acted against women’s interest
and position in the workplace. Women tell their own practices that if they are young and about to
have babies they will not be employed and even when yes, short-term contracts (one to two months)
are being issued. On the other hand, if women express interest to engage in private business or
get loans, they will withdraw due to lack of private property. In fact, women in Kosovo, almost
99.9 per cent have micro enterprises and according to the 2012 United Nations Development
Programme, Human Development Report on Kosovo, it is surprising that women entrepreneurs
tend to own smaller businesses and operate with lower levels of overall capitalization than do
men as women entrepreneurs experience more intense barriers to finance, and across Kosovo an
estimated 92 per cent of the collateral assets needed to start businesses are registered to men. This
happens despite inheritance rights guaranteed by Kosovo laws. This situation is specifically true
on the local level where women either are not informed and aware of inheritance equal rights or
hesitate to speak due to surrounding mentality that men and boys are ‘heirs’ of the family.

Education is given an important role and room for discussion and barriers to schooling of
female along with advantages to boys are diminishing.

According to the report of the Kosovo Statistical Agency Women and Men in Kosovo 2009,
in terms of education, young men have a slight advantage towards young women. More Kosovar
young men attend university than young women. In line of this, female members of rural, poor and
minority communities are the worst affected.

In addition to a quite rich legal framework, Kosovo has a good structure of gender policies
too. There are two main documents: The 2003 - 2007 Kosovo Action Plan for the Achievement
of Gender Equality, and the 2008 to 2013 Kosovo Program for Gender Equality (KPGE). Both
documents are quite broad as they encompass almost all gender mainstreaming (employment,
access to quality education, health, economic empowerment, awareness raising on gender
equality, access to qualitative social service for women at risk, women in media and culture
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and equal participation in decision-making), but its implementation lags behind. It is not known
whether a final assessment report will be launched in order to see the implementation rate and the
understanding both male and female obtained from it. From our own assessments, neither female
nor male were sufficiently familiar with the context of those policies. Gender equality is instantly
meant to be women’s issues and the overall impression and impact of discussions and debates
bring women to defenders’ position whereas men to attackers even when very worrying topics,
such as issue of domestic violence are being discussed. In this vein, the Kosovo Programme against
Domestic Violence and Action Plan which foresees implementation of the Law on Protection
from Domestic Violence, remain only partially implemented (see OSCE Report, Implementation
Measures for Legislation Impacting Human Rights in Kosovo, 2012). Kosovo has even appointed
a Coordinator for Domestic Violence (Mol), responsible for monitoring, evaluation and reporting,
and in addition is in the process of drafting its National Action Plan (NAP) on UNSCR 1325.

Institutional Framework

Kosovo has a number of institutions in charge of implementation of legal framework. The
main institution is the Agency for Gender Equality (AGE) within the Office of the Prime Minister
which is supposed to encourage, develop, advise, monitor, implement and report on gender
equality-related laws and policies in Kosovo as outlined in the Law on Gender Equality and the
Programme for Gender Equality.

Committee on Human Rights, Gender Equality, Missing Persons and Petitions is one of the
permanent legislative committees of the Assembly of Kosovo in charge of formulating, monitoring
and implementation of those laws. The Committee has recently carried out its first monitoring
exercise.

Ministerial gender affairs officers, municipal human rights units (MHRUs) and municipal
officers for gender equality (MOGEs) are mechanisms responsible for the promotion and
protection of human rights at both levels. Namely municipal human rights units (MHRUs) and
municipal officers for gender equality (MOGEs) are in charge of drafting, promoting and reporting
on gender equality municipal programs (OSCE Report, Implementation Measures for Legislation
Impacting Human Rights in Kosovo, 2012).

AGE oversees the work of Gender Affairs Officers in each ministry and MOGEs and
HRU are supervised by respective municipal administration directors and/or mayors. Due to
non-seriousness and proper terms of references, MOGEs have been placed within MHRUs, and
often exercise two to three roles, which consequently brings gender and human rights issues at
stake. MOGEs often complain over lack of support of their superiors whereas the latter blame
MOGEs for their inactivity. It is to be noted that international organisms (OSCE, UN Women,
NDI, LOGOS, USAID, KWN etc) remain the main devoted organisms of this field.

The Women’s Cross-party Caucus Assembly of Kosovo - parliamentary women is one of the
most active central bodies fighting pro gender equality politics. Established in 2005 it involves
42 women parliamentarians of different political parties in the Assembly of Kosovo. Main donors
to the group are: OSCE, National Democratic Institute-NDI, UNDP, UN Women, Kvinna till
Kvinna, the Norwegian Embassy, Women Asia and USAID.
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Women’s caucuses and gender municipal acts at local level

In total in Kosovo there are 34 women’s caucuses at local level, established mainly with
initiative of the OSCE Mission in Kosovo. The first woman’s caucus at local level was established
on 6 March 2009 in Gjilan/Gnjilane (a city in south-eastern part of Kosovo). The Parte$/Partesh
group was established on 12 July 2011 with municipality’s own initiative. OSCE Governance
Team and the Regional Centre Gjilan/Gnjilane gender focal point participated at that event and
provided advice and ideas for possible activities. The Ranilug/Ranilug group was established on
10 October 2012 with assistance of USAID DEMI. Seeing the process of creation of caucuses
as a success toward inclusion of women in political and public life, the project was replicated
throughout Kosovo. In 2013 women caucuses achieved to draft, finalize and approve municipal
gender regulations in nine municipalities of Gjilan/Gnjilane region. In vein of this, support to
women’s caucuses on the local level will be enhanced as OSCE has an added value in working
on the local level, due to its large field presence and good institutional memory. As author of this
research and as manager of the project on women’s caucuses at Gjilan/Gnjilane regional centre,
a plan to assess needs of women’s caucuses at the local level will be carried out in 2013. The
assessment should provide recommendations for further work, tailor-made to each of the caucuses.

Issues and challenges of women at local level
The following main obstacles on the path to gender equality facing Kosovo are:

Challenges in the implementation_of the laws/regulations related to fostering equality
between women and men

Women’s participation in the decision making process remains low throughout Kosovo thus
challenging a comprehensive gender mainstreaming of policies

The 2009 local elections showed that all the municipalities in Gjilan/Gnjilane region reached
the minimum quota set for female municipal assembly members, but according to outcomes from
monitoring and reports very few female candidates would have made their way to the municipal
assemblies without the quota system in place

Even if represented, women are consistently marginalized in local decision making processes
because of a male dominant political culture

Based on confidential conversation with few members of caucuses they state that men show
lack of political willingness to engage experienced women in decision making processes.

The lack of political willingness from political leaders and mayors to encourage and include
women in municipal decision-making activities, and in line of this, lack of support for specific
gender driven activities could be set as one of the major factors influencing the non-achievement
of gender equality

Another external factor which influences achievements of the group is the financial conditions
of municipalities.

A higher impact might be observed in the upcoming fall 2013 election

In conclusion, members of 11 caucuses of Gjilan/Gnjilane region hesitate to take duties
ahead. Most of the caucuses, with the exception of Gjilan/Gnjilane, Ferizaj/UroSevac, Kamenicé/
Kamenica and Kaganik/Kacanik were not able to advance proposals to change the municipal
agenda or contribute information. Even when they tried to be vocative, unintended results were
observed. The overall impact in empowering gender equality is different for women and men and
it is difficult to bring a stabile conclusion on a quite fragile scene where both genders have not yet
understood that path to equality needs engagements of both sides.
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GAKTYPHA CHHEIIU®PUKA HA AKOPAEOHHATA TPAHCKPHUITLIUA
HA MOJIM®OHNYHUSA HUKDBJ ,,BJIATO3BYUHUSAT 'OBOP HA
MNPBCTUTE*

n1.ac. Mapuana MureBa
ny , Jl.Xunaengapcku*

DIE SPEZIFITAT VON DER AKKORDEON- TRANSKRIPTION DES
POLYPHONEN ZYKLUSSES
»Die wohlklingende Fingersprache”
Ass. Prof.Mariana Miteva
PU “P. Hilendarski”

Die Zusammenfassung
In diesem Artikel hat der Autor seine Aufmerksamkeit auf die ersten beiden bulgarischen
Transkription fiirs Akkordeon von “Die wohlklingende Fingersprache” von Y.Matezon gedreht.
Die spezifischen Merkmale haben den Uberblick von den zwoelften Fugen erkundet, die fiir zwei
Akkordeons angepasst sind. Auf der anderen Seite hat sich auf die Themen und die Ergebnisse
konzentriert, im Bezug auf die Qualitdt der Akkordeon-Transkription.
Moxan MaTe3oH e eiH OT [O-MaJIKo 3BECTHHTE KOMIIO3HTOPH, TBOPUIIH B €H0XaTa
Ha bapoka. Toit e >kwuBsu1 B mepuoga 1685-1759 1. m ca Ounm Omusku npusitenu ¢ [eopr @p.
Xenpen. HsKosko roMHM € U3ITBJIHABAI IbpKaBHUYECKA (DYHKIMH KaTo MOCJIAHUK B CTOJIUIIATA
Ha AHIIMICKOTO KpajicTBO- JIOHIOH. ABTOp € Ha peAnia Onepy U IPOU3BEICHHs 32 KIIABECHH.
PasriexaaHuaT B Hamara myOnuKaius omyc 3a KiasecuH ,,Die wohlklingende Finger-
sprache” ot 11.Mare30H, mpencTaBiisBa monu(OHAYCH IHKHJI, KONTO BKIIOYBA ABaHazECEeT DyTH ¢
npesHa3HauYeHHe 3a [SUI0CTHO U3IbJIHeHHe. TpaHCKPHITIHATA 32 /IBa aKOPJCOHA ,,bIaro3ByYHUsIT
roBOp HA NPBCTUTE™ € IBPBOTO M3NAHME C MOMH(pOHMYHM HHecH Ha V.MaTe3oH 3a KaMepHO
MY3HUIHpaHE.
®dyrosara Gopma e xapakTepHa U YTBBbpJCHA B ermoxara Ha bapoka karo Hal-uecTo
ce cpemia B komMOuHaius ¢ npenton. Ho B ciydas, koMOMHaLusITa OT JBaHajeceT (Qyrd Ha
Mare3oH, KOUTO clieBa Ja ObAaT U3MBIHEHH KaTO LSUIOCTEH LMKBI, OMXME ONpEeIHIn KaTo
HEeTPaJUIMOHHO siBieHHe B mojudoHuYHara juteparypa. [IpeaHasHaueHH ca 3a KIIaBeCHH-
MHCTPYMEHT, HaBJISI3bJ ObP30 U IIMPOKO Ce € Pa3lpOCTPAHUII B APUCTOKPATHIHUTE U IBOPLIOBU
KPBIoBe.
KoHcTpykiusTa Ha KJIaBeCHHa, 32 pa3jivKa OT Ta3U Ha OpraHa, He II03BOJISIBA [0JI3BAHETO
Ha IIUPOK KPBI' TEMOPOBU M JMHAMHYECKH XapaKTepUCTUKU. EnHOOOpa3uero Ha KilaBeCHHHATA
3ByYHOCT U MaJIKara JUHAMHYECKa aMILUIUTY/1a MOCTaBsAT Ipen Mare3oH CoKHa 3a/1a4a, 32 YHEeTO
pelieHre ca U3IOJI3BAHU Pa3HOOOPa3HN KOMITO3UIMOHHM TEXHHKH 3a IPEOI0ISIBAHETO Ha TO3U
CBIIECTBEH HEJOCTaThbK HAa MHCTPYMEHTA. ABTOPBT CE € CIPaBUI OJeCTsINO, NPHUOABIHKN KbM
ropecroMEeHaTOTO PELICHHE U [TOJI3BAHETO Ha pa3HOO0pa3eH TeMaTHYEeH MaTeprall 3a U3rPakIaHETOo
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Ha QyroBara ¢opma, KaKTO M HSIKOM cnenuuyHM (akTypHH NPUHOMH Ha CHIIOCTaBSHE Ha
temure. TpsOBa na npubaBUM U pa3HOOOPa3NETO B TECUTYPATa, Jaja, KaKTO U HIKOM yCIOKHEHU
(dopMu Ha PaKTYpPHOTO M3II0KEHHE KaTo XapMOHHYECKH, PUTMHUYECKH U MEJIOIUYHH (QUTyPaLUH,
KOJIOPUCTUYHO HacJIosiBaHe, cBOOOIHO I1acoBoeHe U ap. [IpoMsiHaTa Ha XxapakTepa Ha OTJCITHUTE
(yru 4ecTo € NoCTUrHaTa Ype3 BbBEXKAaHe Ha KPAaTKW MHTEPMEANHHH OCTPOCHUSI, KaTo 4acT OT
TSIX Ca HOCUTEJH Ha )KaHPOBHU Oernesu.

Yecro ce ycela 1 0ce3aTeTHOTO NPUCHCTBHE HA N3pa3HaTa CTHIIMCTHKA U (PaKTypHHUTE
0CcOOEHOCTH Ha EKCIIpecHusITa Ha OpraHHaTa 3By4HOCT. M3pa3siBa ce B cria3BaHe Ha KAHOHUYHOCTTA
Ha ¢yrosara (hopma, B HeliHaTa IJIACTUYHOCT ¥ M3pa3Ha CHila, B ONM30CTTa ChC CTPYKTypara Ha
0apoKOBHSI THIT (yTa.

OTKJIOHEHHE OT CTpeMeXka 3a IIOCTUIaHe Ha OPraHHUs THUI 3ByYHOCT, OTKPHBaMe B CPaB-
HUTEJHO TO-ToJIsIMaTa ABJDKMHA Ha (yroBara TemMa, KaKTO M B U3IOJI3BAHETO B HIKOM MOMEHTH
Ha PUTMHYECKH (UTYpaIliH, HA TOHOBE WJIM aKOPJHW C TO-TIPOIBDKUTENHO 3BydeHe. Upes To3u
IIOXBaT ce MPEeoAoJIsiBa YCKOPEHOTO TEMITO Ha 3aThxBaHeTo (decrescendo) Ha ropecrioMeHaTHUTE
TOHOBE 1 aKop/u. [IpuiiokeHr ca M HIKOM JPYTH crenuryHHM 3a KilaBecnHa Gpopmu Ha pakTypHO
U3JIOKeHHe. 3aroBa B MHOIO CIIy4ad KOMIIO3WIIMOHHUTE IIOXBATH W CHOCOOM HaJIXBBPIST
TpaJUIMOHHHUTE PAMKH Ha OpTaHHATa 3BYYHOCT M YTBBPIK/IaBaT M3ITBIHUTEINICKATA CTHIIMCTHKA U
ABTEHTUYHOCTTA Ha 3ByKOBaTa MaJUTPa HA KIABECHHHUS NONMN(POHINYEH OAPOKOB CTHII.

3a pasnuka ot yrute Ha Moxan C. Bax, Te3u Ha MaTe30H HMAT 10-3HAYUTENICH 00EM.
3a mmoctpanus buxme mocourn Fuga 10 (207 1.) u Fuga 6 (300 1.). [Tociiennara e ¢ konocamHa
udpa TakToBe 3a KJlaBecnHHaTa (yrosa popma. Tasu pa3TOUNTETHOCT Ha (PaKTypHOTO U3JIOKEHHUE
BJIMsIC HE CAMO BHPXY 3HAYMTETHHUS pa3Mep Ha (yroBara Tema, HO U Ha CJIO)KHATa KOHCTPYKIIHS
Ha My3uKajHara ¢popma. Cioxxaure 1BoiHH —(6 U 8) U TpoitHara- (10) ¢yru, B moBeueTo ciryyau
W3JIOKEHU OT aBTOpa- C Pa3JIeHO MPECTaBsIHE Ha KCIIO3UIIMOHHUS JISUT, Ch3/1aBaT BIEYATICHUE
3a TPUJIEITHOCT Ha (popMaTa, KOeTO € HOBOCT 3a 0ApOKOBHS CTHII, KAKTO M CBO€OOpa3Ha OCHOBA 3a
Pa3BUTHETO HAa HOB THIT My3HKaJHa opMma.

Crneunduxara Ha (HOpMaIHUS aHATU3 ¥ MY3HKaJIHOTO BB3NPHATHE, Ca 3aJleTHAJIHN B
OCHOBaTa 3a MpEJACTaBSHETO Ha Ta3W My3WKallHa MarepHs, NpH W3MbIHEHHWe Ha Qyrure or
LIUKBJIa 32 J[Ba aKop/ieoHa. TpaHCKPHUIIIIMKUTE ca ChOOpa3eH! U MpeHa3HaYeH! 32 U3ITbIHEHNE Ha
aKOP/IEOHU ChC CHCTeMa TUI ,,Stradella®, kouTo ca ¢ Hali-MpoKo pa3npocTpaHeHue B buiarapus.

Ha 6a3a Ha nonxona, cBbp3aH ¢ (hOpMaTHUS aHAIN3 ¥ MY3HKaJIHOTO BB3IPHATHE, TIPE]
aBTOpa Ha TPAHCKPHIIMHUTE Ha (QYrUTe OT IIMKBJIA Ca OUYEPTaHHU CIICIHNUTE NEPCIIEKTHBH:

- J1a OTKpHE M 3aJI0KH BbB (DaKTypHOTO U3JI0kKEHHE Ha (yruTe, NpeobiajaBamiara opraHHa
CTHJINCTHKA,;

- J1a 3JI0KH BBB (PaKTYpHOTO HM3JIOKEHWE PasLIMpsiBaHE W oOOraTsBaHE Ha KJIaBECHATa
3ByYHOCT, CbOOPa3HO OPUIHHAIIA,;

- 7ma oboratu W pa3mupU aBTEHTHYHATa TEMOpOBAa 3ByYHOCT UpE3 YMENIO CHUCTABAHE
Ha TeMOPOBOTO OOTraTCTBO M M3Pa3HO-TEXHUYECKH BB3MOXKHOCTH Ha aKOpP/EOHA B Ipoleca Ha
u3rpaxkaaHe Ha ¢yrosara Gpopma;

- ]1a 3amasu, ¢ IPHIOKEHHETO Ha Pa3HOOOPA3HHU M3IBJIIHUTEICKH NPUIOMH, B ChUETaHHE
C TIOIXOASANIM TeMOpPOBM KOMOWHAINH, Creli(uKaTa Ha KJIaBECHMHHATa 3BYYHOCT B OT/ACIHUTE
enuzonu u Qyru;

Ha Ga3ara Ha anam3a Ha hakTypHOTO H3JIOKEHHE Ha QYTUTE OT UKBIIA, PopMySTUpaxme
CJIETHUTE U3BOJM OTHOCHO TPAHCKPUOUPAHETO 32 JIBa aKOPAEOHA :

- ToaxombT M npuitomuTe, MPUIIOKEHU IIPU TPAaHCKPHOMpaHe, Ha BaHaAeceTTe Qyry OT
LUKbJIa, B MAKCUMaJIHa CTEIIeH ca JONPHHECIIHN 32 peali3alusITa Ha N3UCKBaHUsTa Ha OGapoKoBaTa
CTHJINCTHKA.

- TonudonnunusT MaTrepualn e N3JIOXKEH Ype3 XapakTepHara crienuduka Ha GpakTypHOTO
M3JIOKeHNE, CHHXPOHU3HpaHe ¢ 0apOKoBaTa CTIIINCTHKA, aIallTHPAHO 3a ABa aKOPJICOHa.

3aj TOBa MOCTXEHHUE M JOCTOWHCTBA — paslIMpsBaHe M 000OraTsBaHe IMaInTpaTa
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OT U3PAa3HU MOXBATU HA TPAHCKPUIITOPA, 3a IOCTUTAHC Ha OpUTI'MHAJIHATA KJIIaBE€CHMHHA 3BYyYHOCT,
CTOAT 3HAYUTCIIHUTEC MO3HAHWA 3a OpPUTrMHaAJIda, KaKTO W HM3IOJ3BAHETO HAa BCUYKH H3PA3HO-
TEXHUYCCKU Bb3MOXKXHOCTH HA ABAaTa MHCTPYMCHTA.

C IBIHOTO IMO3HABaHE Ha HOJ'II/I(l)OHI/ISITa Ha OpuUrvHajia Ha IUKBJIa, HAa OCHOBAara
Ha MOZ[I/I(i)I/IKaHI/IHTa Ha 6p051 Ha MIACOBETEC U HA PA3MOJIOKECHUETO UM B OTACITHUTC MaHyaJIl Ha
aKoOpA€OHa, € MOCTUTHAT U KpaﬁHHH XYHA0KECTBCH e(l)eKT B TpaHCKpI/I6I/IpaHeTO Ha ABaHAACCCTTC

¢dyru.
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Abstract

The article explores the basic tasks which had to be accomplished by the Bulgarian political
leaders in the transition period from 1989 to 2001; it also discusses the actual results from their
activity. The article presents an analysis of the relevant abilities and skills necessary for the
Bulgarian political leaders in the period 1989 — 2001 and it examines the presence or absence
in them of the said abilities and skills. The article provides a summary of the basic distinctive
features of the political leadership in Bulgaria in the transition period from 1989 to 2001.

Bbarapckuar QEeMOKpaTHYEH MpPEXOA ChAbpXKa TPU OCHOBHM LEJIUM — M3TPpaXkJaHe Ha
HOJIMTHYECKa IEMOKpAIIHsl, N3BbPIIBAHE HA UKOHOMUYECKH ITPEX0/ U OpMHUpaHe Ha IpakaaHCKa
Hanusl. YCIEUIHOTO OCHIIECTBSBAHE Ha TE3H IPOMEHH Y HAC € CBbP3aHO C N3ITBIHEHHETO Ha peinlia
OCHOBHHU 3aJiayu, CTOAIIN IIPE] 6’LHFapCKI/ITe TOJIUTUYCCKU JINACPH. Hopam/l TOBAa TO HU3UCKBaA
OT TAX 3HAYUTCIHU JIUACPCKU CHOCO6HOCTI/I U yMCHMUA. Ha‘II/IH"I)T, 0 KOMTO ce OCBIIICCTBABAT
oOrrecTBeHUTE TPaHC(HOPMAIIMHU Y HAC, KAKTO W TEXHUTE PE3YJITATH, OMPEICIs U OTIHUYNTCITHUTE
NPU3HALMU HA OBJITapCKOTO TOJIUTUYECKO JIUAEPCTBO B U3CIIEIBAHNUS IEPUO.

3agaum npea ObJrapckuTe MNOJUTHYECKH JUAEPU B Nepuoaa Ha mpexona ot 1989r. no
2001r. OcHOBHMTE 3aJa4yH, MpeJl KOUTO Ca M3MPABEHH OBITapCKUTE MOJUTHYECKH BOJAYH BHB
BU3UPaHUs MEPUO, 00XBaIlaT MHHAIOTO, HACTOAIIETO M OBJICIIETO Ha CTpaHaTa.

Ha IbPBO MACTO, IO OTHOHMICHUC HA MHUHAJIOTO, MOJUTUYCCKUTC JIMACPU Ca MpPU3BaHU Oa
PBKOBOJISIT IpOIieca IO pa3rpa)IaHeTo Ha TOTAIMTapHaTa CHCTEMA 1 J1a Ch/ICHCTBAT 3a paBIUBaTa
OLIEHKa Ha OTMHHAJINS HCTOpUYECcKH neproa. CrpsMo MUHAIIOTO OIIE B HAYAJIOTO Ha MpexoJia ce
000c0o0sIBaT /iBa MPOTUBOIIOJIIOKHHU MTOAXO0/A, 3AIUTABAHN OT JJMYHOCTH C YTBBPACHO ,,JSICHO” 1
,»J19B0”” MuciieHe. Criopel mbpBUs MOAXO KOMYHU3MBT, YCTaHOBEH B bbarapus u nenus M3rouexn
0JIOK, € €JHO EKCIIEPUMEHTAITHO OOLIECTBO, 0OPEUYEHO B CHITHOCTTA CH. 3aTOBA € 3aKOHOMEPEH
U eCTECTBEH KpasT My M W3TPaXJIAHETO Ha JIbp)KaBa C MOJUTHYECKA JEMOKpaIys ¥ Na3apHa
UKOHOMHKA. CBHIVIACHO BTOPHSI MOAXO0]] COLIMATU3MBT € eTHO YPEACHO 00IIEeCTBO, KOETO B HOBUTE
YCJIOBUSI CJIe/iBa Ja ce OOHOBH, KaTO CE 3ala3M XM3HEHHs CTaHIapT Ha HaceJeHueTo. ToTamHoTo
MYy OTpHYaHC U peCTaBpaluiaTa Ha KaluTaJInu3dMa € UCTOPHUUYCCKO BPBIAHC Ha3ald. B TOAUHUTEC
Ha mpexojia 00IIeCTBEHOTO MHEHHE ce opMHpa OT OBJIrapcKH W YyXKJECTPaHHH MOJIUTHYECKU
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JTUAEepH ¢ L,,JICHO” MucieHe. To ompenens M HAaCOKUTE HA TOJUTHYECKATa COLMAIM3AIM Ha
TpaKIaHuTe.

Pasrpasknanero Ha TOTaJUTapHATA CHCTEMA BBB BCHUKHTE W chepr oOXBama HEeNus eproz
ot 19891. 1o 2001r. Omie B HaganoTo Ha npexona smaepure Ha CJC ce 6opAT 3a mpeMaxBaHe Ha
BCEBIIACTHETO Ha MapTHsATa — IbpkaBa. OcobeHo cumHo ce oTkposiBar JXKemro XKene n Oummmn
Jumvurpos. Ilpu ynpaBieHHETO Ha TOCIETHHS CE TPHEMAT CTPOTH 3aKOHM CpEIly peauia
CTPYKTYpH OT MHHaJIOTO. OpraHu3upar ce MOJUTHIECKH MPOLECH CpPelly OWBIIN TbpKaBHUIIH.
W3BbpiieHa e MacoBa YMCTKA B apMUsTa, MONUIMATA, Ibp)KaBHAaTa afMHHUCTpanus u ap. [lo
TaKbB HA4MH ,,ICKOMYHH3aIMATa” IPEBHIIIaBa CBONTE TPAHUIIN, KAaTO CE M3II0N3Ba 32 CMa3BaHE Ha
MOJNTHYECKHUTE TPOTUBHUIIN. B MKOHOMITYECKaTa 00J1acT MPEMUHABAHETO OT INTAHOBO CTOTIAHCTBO
M oOmecTBeHa cOOCTBEHOCT KbM Ia3apHa MKOHOMHKA W YacTHa COOCTBEHOCT 3HAYMTEIHO CE
3abaBs. [lomuTnueckute nuaepu Ha steBunara  (AHapei JlykaHOB m 1p.), KOraTo ca Ha BIIACT,
HE TpefnpueMar Hy>)KHUTE pedopMu — Iopaay OrpoMHaTa UM COLMAlHA IIeHa 332 HAaCENICHUETO,
BEpOSATHATA 3ary0a Ha MOMYISPHOCT, JIUTICATa Ha MOAKPETa OT OCTAHAINTE MOJTUTHIECKH CHITH
Ip. 3acimyra 3a ukoHOMH4YecKus npexon nmat Bogaunte Ha CIIC. Te nmoamomarar n H3rpaxJaHeTo
Ha TPaXIAHCKOTO OOIIECTBO, M CH3IABAHETO HA MHOXXECTBO HE3aBUCHMH OpTraHU3alnH,
CAPYKEHHUS M JIp., Upe3 KOUTO MO-TIBIHO C€ W3pa3sBaT WHTEpECUTE Ha comuanHure rpymu. C
TSIXHATa MOAKPETIa ca Bb3CTAHOBEHH paBaTa Ha TypcKaTa eTHHYEeCcKa OOIIHOCT U Ha OBJITapuTe —
MIOCIOJIMAHH Yy Hac, HAPYIICHN OT BB3POAMTEIHHS Mporuec. JIngepuTe Ha ASICHOTO HOJIUTHIECKO
M KYJITYPHO ITPOCTPAHCTBO CIIOMArar M Jia ¢€ OTKPOSIT KJIacoBaTa OTPaHMYCHOCT W HEXyMaHHOCT
Ha MapKCHCTKO-JICHHHCKHUTE HIEH, IEHHOCTH, HOpMH 1 Ap. Ho 1me O0b1e npecuseno aa 0600mum,
Yye pasrpakJaHEeTO Ha TOTAJUTAPHATA CUCTEMa W3ILUIO M €OMHCTBEHO € JIEJIO CaMOo Ha JIECHHTE
MOJUTHYECKH BOAAYHN. TO3M MPOLEC € MOAKPETISTH M OT IparMaTHYHO OPUEHTUPAHH TOJIUTHIN OT
BCII u npyru mo-manku gopmarmn. Ha Hero ca mpuchIny HIKOIKO obmum yeptu: 1) ,,cMsHaTa
Ha cucTeMara” ce OTAnYaBa ¢ KOH(PPOHTALMS U JIUICA Ha MOJUTHYECKA KYITypa y JHJICPUTE H
SJIINTHUTE TPYIH; 2) TOIUTUIECKUTE BOAAYH HE YCIISIBAT Ja TIPEJICTABAT JOOpE Tpe]] HaceICHUETO
MperMyIIecTBaTa Ha MO-HAIPETHUYABHS 3aMa/ieH 0OIIeCTBEH MOJEN U Ja To yOeasT B CMHUCHIa
Ha TpOMSAHATa; 3) IMOpaad TE3W JBE NMPUYMHM 3all04BA PAa3MHHABAHE MEXIy OPHECHTAIMUTE Ha
MONUTHYECKHSA €IUT U JUJCPUTE MY U TPXKIaHUTE, KOETO B X0/Ia Ha TPEX0a ce 3a,1bJI009aBa Mo
BB3JCHCTBHETO HA HOBU (pakTtopu. HaumHbT, 10 KOMTO ce M3BBPIIBAT OLEHKATa HA MHHAJIOTO H
pasrpakJaHeTo Ha TOTAJMTapHaTa CUCTEMa Y Hac MOpaXkJa pa3oyapoBaHHE B TOJIEMH I'PYIH OT
HaCceJIEeHHETO.

Ha Bropo MsCTO, 10 OTHOIIEHWE HAa HACTOSIIETO, OBJITAPCKUTE MOJIUTHYECKH JHICPH B
nepuoza ot 1989r. mo 2001T. mMmar 3amadara ga chIvIacyBaT 00IIO cCrTopa3yMeHHe IO Hali-BayKHUTE
ACTIEKTH Ha JEMOKPATHYHHSI IIPEXO]] M 1a OCHIIECTBIT Ha IIPAKTHKA HYXHATE TpoMeHH. ChImacue
MEKIy OCHOBHUTE MOJIMTHIECKH CHIIH, MaKap M TPYJHO M 3a MPOIBIKUTEIHO BPEME, CE TIOCTHTa
Ha Kpsprimara maca (sayapu 1990r. —mait 1990r.). Ho nposiBunara ce pu Hest KOHQPOHTAIHS MEXKTY
BCII u C/C ce mpeBpbIna B TpacH Oeiier Ha OBITapCKUs MOTUTHICCKH KHUBOT. TS ompenens u
Ha4YMHAa, CKOPOCTTA U PE3YATATHTE Ha N3BBPIIBAHATA OT MOJUTHYECKUTE BOJAIH TpaHCHOpMAIHs
Ha oOmecTBoTO. BBIpekn crpemexnte Ha AHzpeit JlykaHoB, B HadajoTo Ha Mpexona HE ce
CTHTa JI0 CTIOJICTISTHE HAa OTTOBOPHOCTTA M CHCTABSHE Ha IIPABUTEJICTBO HA IMIMPOKAa HAIMOHAIHA
ocuoga. JIugepure Ha CJIC, B3HC u apyru ¢hopmMannu mocTaBaT Ha peIeH IUTaH MOUTHISCKaTa
eNIeChOOPA3HOCT ITPEA OTTOBOPHOCTTA KbM HHTEPECHUTE Ha IpaKAaHuTe. ToBa MPOTHBOIIOCTABSIHE
3a0aBsi Hy)KHUTE peOpMH WM TH oropodaBa. M3rpaxknaHeTro Ha JeMOKpaTHYHA MOJIUTHYECKA
cHcTeMa JIMACPUTE TPETUPAT Mpe3 MpH3Mara Ha MApTUHHUTE WHTEPECH Ha CBOMTE (OpMAIlUH.
KOHIOHKTYpHHM TONNUTHYECKH CMETKH CE KPHAT M 3a] MEXaHH3MHUTE 3a OCBIIECTBABAaHE Ha
MKOHOMUYecKus mpexon. Che ChACHCTBHETO Ha OBNTapCKUTE MOJWTHYECKH BOJAYM y HAC ce
YTBBp)KJaBa HOB CTPaTU(HKAIIMOHEH MOJET, IpH KoiTO 20% OT HACENCHNETO Ca OTHOCHUTETHO
Gorary, ¢ BUCOK CTaHAAPT Ha NoTpebieHne, a octananute 80% ce mpuOIMKaBaT 10 TPaHULIUTE
Ha QusmyeckoTo ouensBaHe'. [IOMUTHYECKUTE JTUAESPH HOCST OTTOBOPHOCT M 32 3aHTPaBaHETO
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C HaIMOHAHO-ETHUYECKHS NpOoOJIeM M TPYIHOTO Ha’ajo Ha Ipoleca 1mo (opMHUpaHETO Ha
rpaxJaHcka Hauus y Hac. IlonuTHnuTe CHOAENSAT M 4acT OT OTTOBOPHOCTTA 33 CIOXKHHA U
MIPOTUBOPEUUB KYIATYpEH IPEXOZ OT 3aTBOPEHO KBM OTBOpPEHO o0miecTBo. [lo TakbB HauuH
POIHUTE MOJUTHUECKU JTUJCPU UMAaT ONPEAEICHH 3aCIyTH, HO CBIIO U CHUIECTBEHU MPOILyCKU
3a 10-0BbP30TO U MO-e(h)EKTHBHO OCHIIECTBsIBaHE HA JEMOKpaTHYHHUTE MpomMeHu. Henocrarsunte
B TSXHAaTa JEHHOCT MOpaXk/1aT yTEKHIBaHE HA MOJIOKEHUETO Ha ObJIrapcKUTe rpaXkJaHu, B KOUTO
npeodiaiaBaT MPHUCTPACTHOCT, pa3ovyapoBaHHe M TECMMH3BM M JIMIICBa OOEKTHBHA IpeleHKa
KaKTO Ha YCIIEXUTE, TaKa U Ha MPOIyCKUTE Ha MOTUTUYECKUTE JIUEPU.

Ha Tpero Mmsicto, 1o OTHOIIEHHE Ha OBJEIIETO, MOJUTHYECKUTE JIMJEPH Ha IPEXozaa
ca MPU3BaHM HE CaMO Jla PHKOBOAAT HACTOAIIETO HA CTpaHara, HO M Jla 04epTasT ObJACIIOTO
i pasBuTHe. 3a TOBa ca HEOOXOIMMH KakKTO YIIPaBIEHCKH YMEHHs, Taka M CIIOCOOHOCTH 3a
KOHCOJIHUIUPAHE M HAlpaBlsiBaHE HAa TpaXKAaHUTE. BBIrapckuTe NMONUTUYECKH JHUJACPU HMaT
3ajia4yaTa IOCTENEeHHO J1a (JOpMUpPAT B TSAX CONMUIHA Bsipa B OBJEIIETO, BBPXY KOSTO J1a M3pacHe
ONITHMHU3bM 32 M3TPAXIAAHETO Ha E€IAHO TMO-100po, AEMOKpaTHYHO oOmecTBo. Bspara n
OIITHMHU3MBT Ca OCHOBATa, 32 14 CE IOSIBU y HACEIJICHNETO (C IIOMOIITA Ha IMTOJIMTUIECKUTE BOAAUN ),
Ha yBEPEHOCT B ycIleXa Ha IeMOKpaTUYHUSA peXxoA. TS 0T cBos cTpaHa MojnoMara ch3AaBaHeTo B
TpaXAaHUTE Ha JOBEpUE KbM OBJITapCKUsl NOIUTHYECKH EIUT U HEroBUTE JIuaepH. Benukn Te3u
3aj[a4, CBbP3BaIlld HACTOSIIETO U OBAEIIETO, IIOJMTHIECKUTE BOJaYM MOTaT /1a U3IBJIHAT CaMo
aKo TEXHUTE MOCIaHNs U JASHCTBUS ChUETaBaT ONTUMH3MA C PEaJIM3bM M bJI00KO NO3HABaHE Ha
JeHCTBUTETHOCTTA.

B mbpBuTE rogunam Ha Obarapckus npexoA noautudeckute muaepu Ha CJIC BapXBar yBepeHOCT
B JIEMOKpANUsATa U OITHMHU3BM 32 OBJIEIETO y 3HAUUTEITHO MHO3WHCTBO OT I'PaXK/IaHUTE — 0COOCHO
B MO-MJIQJIUTE U T€3U B aKTHBHA BB3PACT, KOHIEHTPHPAHU INIaBHO B TojeMHTe rpajose. B To3u
II'BbPBU MEPUOJ] CIIEA MIPOMSHATA € CHIIHO JoBepuero B JKeinto XKenes u B ApyrH ,,cHHU JIUAEPH.
Amnppeit JlykaHOB CBIIIO c€ MOJI3Ba C aBTOPUTET Cpejl IPUBbP KEHUIIUTE Ha JeBuuara. [locouenute
MIOJIMTHIIN C€ OTIANYaBaT UMEHHO ChC CIIOCOOHOCTTA CH J]a 04epTasT IbTS 3a OBJIEIIOTO pa3BUTHE
Ha cTpaHaTa. BB Bpemero ot 1997T. 10 2001T. ce oTKposiBa MONUTUYECKOTO JUAEPCTBO Ha MBan
KocroB, KoiiTo upe3 BU3HATA CH 32 HACTOSIIIETO W OBJCIIETO Ha Ibp)KaBara yCIsiBa Ja IpUBIIeYe
TOJIIMO MHOXKECTBO OT MOJAPBKHHULIM M cUMMaTu3aHTu. C OIpeneneHo TOoBepHe U aBTOPUTET
Cpe AeMOKPAaTUYHOTO IPaXAaHCTBO ce Moi3Ba U mpe3ueHTsT [letsp CrosHoB. Bbnpeku ToBa
Te3U JUAEPU CHU Ch3AaBaT U MHOKECTBO pa304apOBaHU ONOHEHTH U KPUTHUIU CPEJl HACEIEHUETO
— KaKTO TIOpaJy TEXHW TI'PEIKH, TaKa W 3apajyl CIOXKHHS M To0alieH XapakTep Ha MPOMEHHUTE,
HECBHU3MEPHM C €JHa KOHKPETHA MOIUTUYECKA JIUIHOCT.

Heo0xonnmu cnoco0HOCTH M YMeHHUsI Ha ObJITapCKUTe MOJTUTHYCCKH JTH/ICPH B Iepuoaa
Ha npexoaa ot 1989r. 1o 2001r. ITpexoasT KbM AeMOKpalUsl y HAC MpeAIoara Ha BCEKH CBOU
eTaI TOJIMTHYECKH JINAEPH C KadecTBa, OTIOBapSIIN Ha KOHKPETHATa 00IIECTBEHO-TIOIUTHYECKA
00CTaHOBKA.

B mepBute roguHu cien npomsHata oT 1989r mMcTOpHMUecKHAT MOMEHT M3MCKBa BOJAAUHU,
KOUTO YOEIMTEIHO J1a TPEJCTaBsAT Ipel HAcEeNCHWETO NPEenMyIIecTBaTa Ha JEMOKPAaTHYHOTO
O0IECTBO MpeJ TOTAIUTAPHOTO. V3MBIHEHWETO HA Ta3M MHCHS IIpeIoiara IOJUTHIECKUTE
JUJIEpU a TIpUTeKaBaT penuia yepTu: 1) ma mumar ,uucra” Ouorpadus; 2) na ca M3MBIHEHU
C IbJI00OKa TPUBHP3aHOCT KBbM JEMOKPATHYHHTE WAEM WM IEHHOCTH; 3) Ja Morar jaa T
pa3npocTpaHsBaT Ype3 IMOCIaHMATa CH U Ype3 CBOETO MOBeJeHHe 00CTOWHO U yoenuTesHo; 4) na
HarpassT IEMOKPAaTHYHHUS OOIIECTBEH MOJIEN TIOMYJSIPEH U NIPUET OT OOMKHOBEHUTE X0pa; 5) 1a
MIpUTEkKaBaT CIIOCOOHOCTTA JIa yBIMYAT MacHUTe Ype3 HOBUTE WAEH U LIEHHOCTH; 6) na yMesT Ja
MIPUBINYAT NIPUBBPKEHUIN U CUMIIATU3aHTU KbM CBOSTA Kay3a U JIp.

B meppBUTE rogMHM Ha IpexoAa y HAac KaTo MOJMMTHUYECKH BOJAuU ce OTKposBar JKenbo
XKenes, Ilersp [eptnues, Credan CaBoB u np. Makap W aa He NMPHUTEKABAT ITBJIHUS 00EM OT
HEOOXOANMHTE CIIOCOOHOCTH M yMEHHMs, T€ YCIISIBAT Jia MPEACTAaBAT JIEMOKPATUYHUTE HIEH U
LIEHHOCTH Ipej TpaKAaHUTE U Ja HANpaBAT €HAa He MajKa 4acT OT TAX CBOU ChMHIIUICHUIU
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u nocnenosarenu. ChIEBPEMEHHO Clel] IPOMsAHATa ce€ OTIMYaBaT U JIUJACPUTE Ha JICBUIlATa —
Amnppeit JIykanos, Anexcanabp JIunoB u ap., KOUTO MPEACTABAT BU3UATA CH 3@ €BOIIOLUOHHOTO
0OHOBsIBaHE Ha OOIIECTBOTO C €JIEMEHTH OT JIEMOKPaTHYHATa ITOJIMTHYECKa CUCTEMa U Tla3apHaTa
UKOHOMUKA TIpU 3ala3BaHe Ha )KU3HEHUs CTaHAApT HA HaceleHHeTo. TeXHuTe uiaeu, Makap u aa
HE C€ OCBILECTBSBAT, CpPelaT MOAKpenara Ha rojiiMa 4yacT OT MaCUTEe B TOTaBALIHUSA HCTOPUUECKU
MOMEHT. B mbpBHUTE rogMHu Ha mpexoja COLMATHO-MOJIUTHYECKOTO MPOCTPAHCTBO ChIBPXKA
OTYETJIMBH HJICOJIOTHUECKH CHCTABKH, KOUTO Ca M OCHOBAaTa Ha IOJMTHYECKHS NebaT MexIy
muaepure. B To3u nepnoxa npeobnasaBa 10BEPUETO HA TPaXKIAHUTE B CBOMTE BOAAUU — KAKTO OT
JlecHUIIaTa, Taka U OT JIEBUIATa.

B cpuHCKMA TepHoa Ha IPEXo/ia ce U3BbPILIBAT Hali-BaKHUTE ITOJIMTHUECKY U HKOHOMUUYECKU
TpaHC(OpMalUKU U Ce MOCTaBs Ha4ajoTO Ha Ipoleca 1Mo (opMHpaHETO Ha IpakAaHCKa Halusl.
ToBa M3KCKBA Ha MpeJEH IUIaH Aa 3aCTaHAT MOJIUTHUECKU JTHJIEPU C eKCIEPTHH KauyecTBa, KOUTO
Jla OCBIIECTBSIT I'paHANO3HNUTE pedopmu. M3MbIHEHNETO HA Ta3W MHUCHS MIPEIoiiara HaTnIueTo
y TSX Ha MHOXKECTBO JINYHOCTHM CITIOCOOHOCTH M YMEHHS: 1) NMOJIMTHYECKHTE BOJAa4M TpsiOBa
Jla ca JOBI00KO M HCKPEHO YOCICHHM B HEOOXOAMMOCTTa OT pedopMupaHe Ha 0OIIECTBOTO;
2) Te TpsOBa /1a MPHUTEXKaBaT PEIINTETHOCT U CMEJIOCT 3a CHpaBsiHE ChC CIOKHUTE 33jauH, 3a
KOMTO JIMIICBA 00pasell 3a MojjpakaHnue M ca MHOTO HEW3BECTHUTE; 3) HEOOXOANMO € Te Jla MMar
JbJI00KO, SICHO M KOHKPETHO TI03HaHNE Ha AEHCTBUTEIHOCTTA B HACTOSIIETO; /1a 3HASIT UCTOPHSTA
Ha oOuiecTBeHWTEe MpoOIIEeMH W Ja MOraTr Jia IPOTHO3MPAT TSAXHOTO OBbJEIIO pa3BHTHE; 4)
MOJUTHYECKUTE JIUIEPH TPSIOBA /1a ca B ChCTOSIHUE Jla B3eMaT KOMIIETCHTHH U OTTOBOPHH PEIICHHS
— HampuMep JaJn Jia JOIyCHAT KPaTKOCPOYHH 3aryOwW, 3a Ja IOJTydaT BEpOSITHH JBJITOCPOYHHU
neyanOu; Kak Jia pasmnpenensT OrpaHHYeHHUTE YOBEIIKH, (PUHAHCOBH WM IPYTH pecypcH; Ha
KOTO J1a TIOBEPAT M3MBJIHCHUETO HA CIOXKHA 3a7ada’ W Jp.; 5) B Xoma Ha pedopMHUTe € HyKHA
CIOCOOHOCT ITOJIMTHYECKUTE BOJIAYH J1a IIPEATIpUEMaT TOBa, KOETO € IPaBIITHO,  HE OHOBA, KOETO
e momnymsipHo®. TpynHuTe U GONIe3HEHH PEellICHHsI OOMKHOBEHO MMAT TEXKKA [ICHA 38 HACEIICHHETO,
HO W OTBapsT NMEpCIEKTHBH 3a ObJeIuTe MOKoNeHus. MCTHHCKNTE BoJayy MpUTEXaBaT TOYHO
TakaBa CIIOCOOHOCT Jla yCTOsIBAT Ha M3KYILICHUATA Ha JIECHATa CllaBa M J1a AeHCTBAT NMPAaBUIIHO B
JIBITOCPOYEH IUTaH; 6) 32 yCHENTHOTO OCHUIECTBIBAHE HA FOJIEMHUTE pe(hOpMH Te TPsIOBa J1a THPCAT
U J1a U3BOIOBAT MOJIKpENaTa Ha TPAKAAHUTE U JIp.

CobiiecTBeHa 0COOEHOCT Ha JIEMOKPATHYHUS MPEXOA y Hac €, 4ye MMa pasMHHAaBaHE BbHB
BpPEMETO MEX]Y ITOJIMTHYECKHTE M MKOHOMHUYECKUTE pedopmu M mpomeca 1o (HOpMUPAHETO
Ha TpakAaHCKa Hamusl. JleMoKkparn3upaHeTo Ha OOIIECTBOTO M Ha MOJMTHYECKaTa CHCTEMa ce
ochIecTBsBa ot auaepu kakto ot CIIC, taka 1 Ha BCII. Bpbx Ha To31 mponec € n3paboTBaHEeTO U
MPUEMaHETO Ha HOBaTa KOHCTUTYLUS. 3a pa3iuKa OT HOMUTUYECKUTE IPOMEHH NKOHOMUYECKUST
npexon ce 3abass. Bemnara crnen xpast Ha 1989r He ce mpennpueMar HEOOXOTMMHUTE MEPKH.
Hauano na mponeca nocraBst MKOHOMUYECKHUAT ekull MUHUCTpU oT CJIC B MpaBUTENICTBOTO Ha
Jumutsp [lomos, a Haii-chllecTBeHHTE peOpMH ca HarmpaBeHH OoT npasurtencTBoTo Ha OJC
HayveJo ¢ lBan Kocro. [Topanu ToBa y Hac ce 000c0o0sBaT Jiniepy Ha 001IeCTBEHO-NONINTHYECKaTa
JIEMOKpaTH3alys ¥ JUJIepd Ha UKOHOMHYECKOTO pedopMHpaHe Ha AbpxaBara. Te NMpuTeKaBaT
KaKTO 9acT OT N30poeHHnTe HeOOXOIMMH KaueCcTBa, Taka M peuiia ciaboCTH 1 MPOIyCcKH. Bernpexn
JKEJTAaHUETO CH J1a paboTAT 3a pa3BUTHETO Ha CTpaHaTa, rojisiMa 4acT OT HaceJIeHUETO Bh3IpHeMa
Yy4acTHETO UM B YIIPAaBICHUETO HETATUBHO MOPaIU TEXKKUTE MOCIEACTBUS 32 HEr0. ChIIEBPEMEHHO
IpY NIPOMEHHTE B HAIMOHAIHO-ETHUYECKaTa o0JlacT, Karo Jujep ce oTkposiBa Axmen Jloras.
HeroBusiT ocHOBeH npuHOC € Oopbara My 3a IpaBaTa Ha €THHYECKUTE OOIIHOCTH U TPYITUTE C
UCJIIMCKO BEpOM3IOBEIaHUE U Hall-Beue YyCUIIUATA MY 3a TAXHOTO PEIUIHO3HO KOHCOTUIUPAHE U
nomtrdecko ooennusBane upe3 AI1C (Typiy, Obarapy - MIOCIOJIMaHH M 4acTH oT pomuTe). [1pes
90 roquHn Ha X XB. 0o0aye Ta3u Kaysa Cpella ChIIPOTHUBA CPe OBIrapcKOTO HAacelIeHHEe U JacT
OT IOJIUTUYECKHUS €JIUT, KOETO Ce OTPa3siBa U BbPXY OLIEHKaTa Ha Jujepa Ha J{BIXKEHHUETO.

Crnex W3BBPIIBAaHETO Ha KIIOYOBHTE TIOJIMTHYECKH W HWKOHOMHYECKH pedopmu
JIEMOKPATUYHUST TIPOIEC HaBJIM3a BbB (ha3ara Ha yTBbp)KJaBaHE Ha HOBUS Mojed oOIiecTBeHa
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CUCTEeMa, U3pa3sBalll c€ B KOHCOIHMJIUPAHE HA TPAXKIAHUTE OKOJIO Hesl. 3a MOCTUraHeToO Ha Tas3u
Taka Hy)KHA WHTCTPAIUs ca HEOOXOAMMH MOTUTHUYCCKHU JHIEPU ChC CIIOCOOHOCTH 3a Ch3aBaHE
HA JIMAJIOT MEXTy COIMATHUTE U CTHUICCKUTE TPYITH U C YMCHHUS 33 MOCTUTAHE HA OOCIMHEHUE.
Ha T031 HOB TUII MOTUTUYESCKH BOJIAYH Ca MOTPSOHU pelUIa BaYKHU KAa4eCTBa: 1) MOTUTHYCCKUTE
JUIepH TPsOBa Ja O3HABAT OOIIECTBEHO-MOIUTUIESCKOTO MHOTOOOpa3ue OT PasHOPOIHH HUJIEH,
LIECHHOCTH, YOCXKICHUSI, UCalU ¥ T.H. Ha TPAKIAHUTE, KAKTO M HAYMHKUTE, TI0 KOUTO TE MOTaT Ja
OBbaT OPraHU3AIMOHHO IPEICTABCHM; 2 ) TUICPUTE € HEOOXOAMMO J1a UMaT ClIOCOOHOCTH fa Obaar
MOCPETHUIIM MEXKTy MHTEPECUTE U LIEJUTE Ha Pa3IMuHUTE COLUATHU, €THUUECKH, PEIUTHO3HU U
NpyTH rpyny; 3) Te TpsOBa 1a yMeAT Ja OalaHCHpaT MKy MO3UIMHTE HA €IUTAa U O3UIUUTE Ha
rpaxnaHute; 4) TBbP/E BXKHO € T€ Jla IPUTEKABAT CIIOCOOHOCTHU 3a MOCTUTAHE HA KOMIIPOMUCH
MEXJy MPOTUBOPEYUBU HCKAHUS'; 5) MOMUTHUECKUTE BOAAYM TPsAOBA 1a OTKpUBAT OOIM U
WHTETPUPAITY HICH, TIPUHIUIN U JP., Ype3 KOUTO Ja OOCAMHSIBAT HACCICHUETO U J1a TIOCTUTAT
KOHCEHCYC TI0 Hai-TIABHUTE e Ha Jbp)KaBara; 6) MOJIUTUYECKHUTE JIUIACPU € HEOOXOAUMO
Ja ce OOpAT MpH YTBHPKIABAHETO HA IMONUTHYCCKATa ICMOKpPAIlHWs, MMa3apHaTa MKOHOMHKA
U TpaX<JIaHCKaTa HaIUs Ja ce MOCTaBsAT OCHOBUTE 3a MOCTUraHE Ha YCTOWYMBO pa3BUTHE Ha
CTpaHara u Jip.

PasMuHaBaHeTO MEXKAYy TOMUTHYCCKUTE W WKOHOMHYECKHTEe pedopMu U mporeca
mo (OpPMHPAHETO Ha TpaKJAHCKa HAUsA B OBITapCKHs TPEXOA YCIOKHSIBA TPOIECHUTE Ha
KOHCOJTUIMPaHe Ha 00IecTBOTO. [Ipyra mpeyka e Texkara COIMaliHa I[eHa, KOSITO HACCICHUETO
3arnramnia 3a mpoMeHuTe. Ts mopaxkaa y rpakIaHUTE OPUCHTAIIUH Ha 00e3BepsIBaHEe, HIXUIN3HM,
amatus W JUCTaHIHUpaHe OT monuThkata. OOCIMHUTENHUTE TCHICHIIMU CE 3aTpydHSBaT U
OT JIMIICAaTa HA KOHCTPYKTUBHO EJWHCTBO B OBJITAPCKUS TOIHTUYCCKH CIHT U IJIUACPHUTE
My. Bb3npuemMaHeTo Ha TOJUTHYECKHS OMOHEHT KAaro MPOTUBHUK W Bpar, pa3eIuHEHHUETO,
HECIOCOOHOCTTA Ja Ce HaJICKOUaT HEMOCPEICTBEHUTE, KOHIOHKTYPHU APTHIHHN CMETKU B UMETO
Ha OOUIOHAIIMOHAIHY TSN U JIP., Ca TUITUYHU YEPTH Ha OBJITapCKUS MOJTUTHYCCKU KHUBOT CIICH
1989r. Beuuku Te3u MpUYMHU 3aTpyAHSIBAT TBBPAE MHOTO 3ajjauaTa Ha MOJUTHUECKUTE JUAECPH
U YIBJDKaBaT BB BPEMETO MPOILIECUTE HA OOCAMHsABaHE W KOoHconuaupaHe. He e mpecuieno na
TBBpIUM, e oT 1989r. mo 2001r. y Hac He ce OTKpOsBaT MOJIUTUYECKH BOAAYH C MOJYEPTaHU
CIOCOOHOCTH J1a OOCTUHSIBAT HACEICHUETO, Ja MHTETPUPAT OOIIECTBEHOTO MHOT000pa3ue U Ja
MOJIIOMarar XapMOHU3UPAHETO HAa HETOBUTE MPOTUBOpeUrs. TakbB KOHCEHCYCEH THI JUAEp Ce
ctpemu na 0bp1¢ Cumeon CakckoOyprroTcku, kouto ciex 2001r. mpeampuema OmuT Jja HAJIOXKU
HOB THII MTOJIUTHKA.

CrnemoBaTelTHO OBJITAPCKUAT JEMOKPATHYCH MPEXO]T € CIIOKEH MPOIeC, KOUTO Ha BCEKU CBOM
eTar U3UCKBA MOJUTHYCCKHU JIUACPH C OmpenesicHn cnocoOHocTu. ChIICBPEMEHHO CIOKHOCTTA
Ha UCTOPUYECKUs MEPHOJ, JIMICAaTa Ha JOCTAThYHO KAYyecTBAa M YMEHHS y BOJAYMUTE, KAKTO U
TPYIHOCTUTE HA CKEIHEBHOTO CBINECTBYBaHE, KapaT OBJITapCKUTE TPaKIaHU Jla OICHSBAT
MOJINTUYECKUTE JIMAEPU KPUTUYHO, a YECTO M HEraTuBHO. B Xoia Ha mpexoaa B M3CIIEABAHUS
MEPUOJ] B TOJSIMA YacT OT TAX IMOCTENEHHO ce (opMupa yOSKICHHUETO, Ye Ca M3IMOJI3BaHU W
HM3MaMEHHU OT CBOMTE BOJIaul, KOETO BOJAU JI0 ISUIOCTHO pa3odyapoBaHUe OT MOJUTHUKATA.

OTJMYUTEeTHE NPU3HALM HA OBJrapCcKOTO MOJUTHYECKO JHAEPCTBO B NepHoAa Ha
npexonaa ot 1989r. no 2001r. Cnex npomsiHata oT kpast Ha 807 ronuHu Ha X XB. y Hac ce MosABsABa
MOJINTUYECKH TUTYPaJIU3bM, KOWTO MOpaXkaa HOB TUI MOJUTHUYECKO JIUAEpCTBO. To ce ominyaBa ¢
HSKOJIKO XapaKTepHH 0COOCHOCTH:

1) bbarapckoro MNOIMTUYECKO JHUAEPCTBO, MaKap W MNPOTUBOPEUMBO, OTroBaps Ha
M3UCKBAHUATA HAa TOTaBaIIHUS UCTOPUUECKH MOMEHT B M3cieaBanus nepuon ot 1989r. o 2001t
Upes HEro ce MOCTaBsIT OCHOBUTE Ha HOB €Tall B Pa3BUTHUETO Ha JIbpKaBaTa U C€ U3BBPIIBA
IUI0CTHA TpaHchopManus Ha 00ecTBOTO. B TOBa € 1 rcTopuueckara My pois.

2) bparapckoto NOAUTHYECKO JHUAEPCTBO TNPEKbCBA U30JALMATA Ha CTpaHaTa oOT
CHBPEMCHHUTE 3aIla{HH JEMOKPATUYHH HJICH W MPAKTHKH, MPUCHINA HA TOTATUTAPHUS PEKUM
U BB3CTAHOBSIBA €BpOIEHCKaTa OpHEHTAlMs Ha JbpxaBara. B TO3W CMUCBHI TO € MO3UTHUBEH,

405



IJIOIOTBOPEH U NMEPCIEKTUBEH MPOLEC, YUUTO PE3yNTaTH C€ OTKPOSIBAaT HA €MH MO-KbCEH eTall ¢
npucbeauHsBaneTo Ha benrapus xeMm HATO u EBponeiickus cbro3.

3) BparapckoTo MoJIUTHYECKO JINAEPCTBO (CHBMECTHO C €JIMTA) MOpakaa MaIaOHU IPOMEHN
B 00II€CTBEHO-TIOIMTHYECKUTE OPUEHTAIINY Ha HACEJICHNETO M ITPEBPBIIAHETO MY OT ChbBKYITHOCT
OT TOAAHHWIM B OOIIHOCT OT rpaXJaHu (TIpoliec, HaAXBBbPIIIL H3ciIeaABaHus repruoxa). To nma
3aciIyrd 3a (POpMHpaHETO Ha JIEMOKpPATHYEH CBETOIVIEA M IIEHHOCTH y OBJITapHTe, KaKTO M 3a
IUIOCTHOTO NMPOTHYAHE Ha Mpolieca Ha MOIUTUYECKaTa COLUAIN3alys Py TsIX.

4) CeplieBpeMEHHO XapakTepHa Yepra Ha OBITapcKOTO ITOJUTHYECKO JIMJAEPCTBO Karo
HalMOHAIIHO SBJIEHHE € HAJIWYMETO B HEro Ha MOAYEPTaHH TEeHAEHIWH Ha KoH(poHTtamus. Te
ca MPHUCHIIY HAa OTAETHUTE MAapTUNHU JTUJEPU OT ,,CTApUS” U ,,HOBHS MONUTUYECKH €JIUT U Ha
JIECTPYKTHBHATa KOHKYPEHIMS MEXIy TAX. B To3n cMuchI mo ¢opMa pomHOTO MOJIUTHYECKO
JUIEPCTBO CE OTIMYABA C HEIOCTAThYHO IMBUIN30BaHa ONUTHYECKA KYITYpPa, a IO CHIIHOCT — C
JeQUIUT Ha ABPKABHOCT M OTTOBOPHOCT KBM ChJ10aTa HA OOMKHOBEHUTE TPaXkJaHH.

5) Ha Hero e mpuchIo M pa3MHHaBaHE MEXIy NpoOIaraHIUpaHdTe JEMOKPATHYHU WIEH
U IpOTpaMU U TSAXHATa MOCJIEABAIla pealn3alus upe3 ynpasiaeHuero. [IpuunHuTEe ce KpUAT B
CJIOKHOCTTA Ha TNPEX0/ia, B HEJOCTUTA Ha CIIOCOOHOCTH W OIUT Y JIMJIEPUTE, BbB Bb3MOXKHATA
OITO3MIIMS Ha XOpa C TOTAIMTapHO MHUCIIEHE, B IPEKOMEPHHUTE OYaKBaHUs y Obirapute u np. Taka
OT €/lHa CTpaHa JIMAEPHUTE TOKa3BaT JIMICA HA yNpaBIeHCKa e(EeKTHBHOCT, a OT Apyra cTpaHa
HaceJIEHHETO MPOsIBsBa HECIIOCOOHOCT /1a BUAM M OLCHU YCIICIIHUTE YIPABICHCKH MPAKTHKU H
TexHHUTe pe3ynrtard. [lopany ToBa TBEp/E YECTO Y HAC OTHOIIEHHETO ,,e(EKTHBHOCT — J0BEpHe”
MEX]y JTUJEPUTE U MACUTE CE 3aMEHsI OT OTHOUIEHUETO ,,HEKOMIIETEHTHOCT — IECUMU3BM .

6) Bbbarapckoro MOMMTHYECKO JIMAEPCTBO MMa W HEAOCTATHYHO HAIMYHE Ha MOPATHOCT.
Crnopen amepuxaHckus uscienosaren . M. BbpHc MopanHHMTE acleKTH Ha JIHJEPCTBOTO c€
M3passBaT B NMPHUBBP3AHOCTTA KbM TOJIEMHTE ITyOJMYHHM IIEHHOCTH — CBOOOMA, CIIPaBEIIMBOCT,
paBHompaBue u ap. Te ca B ocHOBara Ha TpaHc(hOpMHpaIIoTo (peobpasyBalo) JIUASPCTBO’.
Hammst nonmuTnyeckn >KMBOT pa3KpHBa KAaKTO JIMJIEPU C TaKMBA XAaPAKTEPUCTHKH (HampuMep
XKenwo XKenes), Taxka u MOJUTHUILIN C BBHIIIHA, IOKa3HA JEMOHCTPAIHs Ha AEMOKPAaTUYHH LIEHHOCTH,
3a]] KOUTO € KPUST CTPEMEXKH 3a JIMYHO 00JIarofeTeNICTBaHe Ype3 MoJIUTHYeCcKaTa JeHHOCT.

7) [Jpyra ominuuTeNHa Yepra € JIMIcara Ha JIMYEH NpUMep B KPU3UCHU CHUTYallUH.
Oco0eHO CHITHO ce MPOosIBSBA HAIMYHMETO HA OTPOMHA pa3iiMKa B MOHACSHETO Ha TEKECTUTE Ha
UKOHOMUYECKHS MIPEXO]] OT HACETIECHUETO U OT MOMUTHUYECKUS eNUT U aujepu. U B Hall-TpynHuUTE
YCIIOBUSI ITOCTIETHUTE NPABST PAa3XOM 32 CKBII CTaHapT Ha )KUBOT (JTyKCO3HH KOJI, KOMaHANPOBKH
u T.H.). ToBa ru oT/anedasa oT OONIHOCTTA HA TPAXIAHUTE M NPABH MOCITAHUITAa UM HEUCKPEHH.

8) BparapckoTo MoJIMTHYECKO JIMJIEPCTBO HE YCIsIBA B JJOCTaThYHA CTEMEH Jia KOHIICHTpUpa
U HalpaBJIsiBa €HeprusATa Ha MacuTe. B Hauanoro Ha npexona nmuaepure Ha C/IC u BCII ycnemHo
HACcO4BaT Irpax<[aHCKaTa aKTUBHOCT Ha CBOUTE NMPUBbpkeHUIU. HO B MO-HATATBIIHOTO pa3BUTHE
Ha JIEMOKpPATUYHUS IpOIleC BBb3HMKBA pa3MHUHAaBaHE MEXIY IBJIOOKHTE MHTEPECH W LIEIH Ha
MOJIUTUYECKUS €UT U HETOBUTE JINAEPH, U HaceaeHueTo. ToBa BoAM 0 cHaj Ha MOIUTHYECKOTO
ydacTHe Ha MOCJIEAHOTO. B chIMHCKATa 4acT Ha Mpexofa OMUTHUTE 32 HEroBara MOJUTHYECKa
MOOMIIM3aIys 10 MPUHIMI Ca HEyCNeIHH (M3KIIOYEHHE € TPakJaHCKOTO HEIOBOJICTBO OT
ynpasineHuero Ha mnpasurenctBoro Ha BCII B Hauanoro Ha 1997r). B TakeB cMHCBI HE €
MPECHJICHO J]a TBHPJHUM, Ye IIPOMEHHUTE y HAc ca Mpead BCHYKO JEJI0 Ha eNUTa (TTOJUTHYECKH,
MKOHOMUYECKHU M KYJITYPEH) M HETOBUTE JINJIEPH.

9) XapakTepeH NpU3HAK Ha IIOJUTHYECKOTO HY JIMIEPCTBO € N3MOI3BaHETO HA TIOXBATUTE Ha
nonynausMa. JleMOKpaTHUHUST IPEeXof € TeKKO M3MUTAaHUE 3a MOJUTUYECKUTE BOJAUHU, ThI KaTo
M3UCKBA TPYJHU PELICHUs C ONpejesieHa ColiaiHa [ieHa. B Obarapckure ycaoBus KbM TOBA Ce
npuOaBiAT CyOSKTUBHHTE TPEIIKM W YaCTHUTE MHTEPECH Ha ynpaBisBamiure. Te3w acneKTH Ha
CUTyalUsiTa KapaT MOJIUTHYECKUTE JINAEPH a CKPUBAT UCTHHATA 3a AEHCTBUTEIHOTO ChCTOSHHE
Ha JIbp)KaBara ¥ Jla TOBOPST OHOBA, KOETO € MOIYJIIPHO, KOETO OM ce TPHENo OT HACEICHUETO, C
LIeJT TAXHOTO OlieIsiBaHe BbB BiacTTa. [lopaau ToBa Aa ce roBOpH UCTHHATA U Jia c€ ACHCTBA Taka,
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KaKTO € MPaBWJIHO B ABITOCPOYHA MEPCIEKTUBA, CE€ OKa3Ba HA-TPyJHOTO U3MHUTAHUE 32 POIHUTE
MIOJIUTUYECKH BOJIAUU.

10) BparapckoTto MONUTHYECKO JHAEPCTBO TOKa3Ba HEJOCTAThYHH CIIOCOOHOCTH 3a
e(eKTUBHO paspelnraBaHe Ha Tpobiemute Ha mpexoma. Ot 1989r. mo 2001r. mocreneHHo ce
HATPYyNBaT KPU3UCHU CHUMITOMH — B HMKOHOMHUKATa, COLIMATHUTE OTHOIICHUS, HALMOHATHO-
eTHU4ecKara cdepa, Kyaryparau ap. Hatasn ocHoBa B kpast Ha X XB. 1 B Hauasoto Ha X XIB. y Hac ce
MOSABABA KPU3a Ha MOIUTUYECKOTO JINAEPCTBO. T4 ce u3pas3siBa B HApACTBAHE HA Pa304apOBAaHUETO
Ha rpaXJaHUTe OT NOJIUTUYECKUTE BOJIauH, B HEAOBEPUE KBM TAX, B IPUMUPEHUE, B OTUTHYECKA
amnarys, B IaCUBHO OTYastHUE OT JEHCTBUTENHOCTTA U JAp. Te3u siBIeHUs pa3KpHBaT, ue y Hac ce €
MOSIBUJI OCTBP HEOCTUT HA HCTHHCKH NMOMUTHYECKU TuaepH. Criopes u3cienoBareiis AneKCaHaAbp
MapuHOB ,,axujiecoBaTa 1nera Ha ObIrapcKus MpexoA € NeUIUTHT Ha aBTeHTHYHO, Ka9€CTBEHO
MOJIUTHYECKO JIUIAEPCTRO ™,

11) INo TakbB HauuH B Kpast Ha 2000r. 1 B HayanoTo Ha 2001T. B OBJATApPCKUS NOIUTHYECKH
KHMBOT C€ Ch3/1aBa CHIIHA IOTPEOHOCT OT aBTEHTHYHO MOJIMTHYECKO JIMJEPCTBO, KOSITO CE MPOSIBSBA
B HAJIMYUETO Ha CIIOKHH U Hepa3pelIeH! 00IIeCTBEHH PO0IeMH, B 00€3BEPSIBAHETO U OTYASTHUETO
y HaceJIeHHeTOo, B IOCTENIEHHOTO ()OPMUpPaHE B HETO Ha HaIJIaCH 3a ThPCEHE Ha repoi-cracuTed,
B OYaKBaHETO Ha YyAOTO U Jp.

CrenoBareTHO B W3CJIEIBAHMS MEPHOJ OBJITapCKOTO MOJUTHYECKO JHIEPCTBO € CIIOXKEH
IpoLeC, B KOWTO TOJUTHYECKUTE BOJAUM UpE3 CBOMTE KauecTBAa OKa3BaT BIUSHHE BBbPXY
TpaXAaHUTE W Pa3BUTHETO Ha 0O0IIecTBOTO. TOBa ce OCBHIIECTBSIBA B Pa3IM4YHA CTENEH W C
pa3iIMyeH ycrex OT KOHKpeTHHTe nonutudecku nuaepu — JKenbo XKenes, Annpeit JlykaHos,
Axwmen Jloran, MBan Koctos, Ilersp CTossHOB 1 p. BbIpexku TexHUTE yCUNIHA U IOCTHKEHUS B
nepuoza 1989r. — 2001r., Gbnrapckute rpaXkJaHu MpedynBaT OlleHKaTa CH 3a TSAX Mpe3 npu3Mara
Ha JIMYHATa CH ’KU3HEHA MCTOPHs U MOPaJd TOBA BB BU3MPAHUS MEPHUOJ OCTABA U MOBEYE TEXKU
pa304apoBaHUETO OT AEHHOCTTA HM.
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INOBUITABAHE KAYECTBOTO HA YYEHE IIPU YY) KJIECTPAHHU
CTYAEHTHU B MY - IIV1IOBJIUB YPE3 BLBEK/IAHE
HA YBOJEH E3UKOB KYPC 3A MEJIUKO-BUOJIOI'MYHA
TEPMHUHOJIOI'USA U HAYYHA JIEKCUKA
Crosinka KokoBa — MY — Ilinosaus, IECO, cexuusi [Ipuponnn nayku

IMPROVING THE QUALITY OF LEARNING OF FOREIGN
STUDENTS AT THE MEDICAL UNIVERSITY OF PLOVDIV BY
INTRODUCTION OF PREPARATORY LANGUAGE COURSE FOR
MEDICO-BIOLOGICAL TERMINOLOGY AND BIOLOGICAL
SCIENCE LEXIS
Stoyanka Kokova — MU - Plovdiv, DESO, Department of Natural Sciences

The introductory language course for medico-biological terminology and science lexis is
created with regard to the need to facilitate the communication and the apprehension of academic
content by the students in the Department of Language and Specialized Training (DESO) at the
Medical University of Plovdiv. The article presents an analysis of the results of an empirical study
on the influence the introduced preparatory language course has over the quality of academic
knowledge acquired by foreign students. The conclusions, according to data processed with
statistical tools, are relevant for the educational system in DESO.

KauecTBoTO Ha 00yUeHHe HA CTYACHTHTE € KOMIUIEKCEH MPOOIIeM, KOHTO € B MPSKa 3aBHCHMOCT
oT oOpasoBarelHUTE MACHHOCTH B yHUBepcurera. Mucusra Ha JECO kbM MeaunuHCKu
YHuBepcuTeT e Aa 00y4asa 1 1a TOJrOTBS Uy KJIECTPaHHH CTY/ISHTH Ha ObJITapCKH €3UK OT Pa3In4HH
HAIIMOHAJHOCTH, KOMTO Jla MOTar Ja MPEMUHAT B CIE/BAlla CTeleH Ha O00y4eHHe, ChBMECTHO C
6T)HrapCKI/I CTYACHTH, CJIC YCIICIIHO ITOJIOKCHU W3IIUTU. HOI[FOTBI/ITCHHI/IHT KypC € MHTCH3UBHaA
¢dopma Ha oOydeHme, 3amouBa OT HYJICBO HHBO HAa BIaJieCHE HA OBITapCKH €3MK W BKIIOYBA
JTUCHIUTUTHHUTE OBJITApCKU €3UK, OUOJIOTHS HA YOBEKA, XMMUs, (HU3HKA.
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AKO B TIOATOTBUTENHHUS Kypc Ha OOydeHHe Ha UyXJECTPaHHH CTYJEHTH, HEOOXOIuM 3a
rocThlBaHe B MY ce Npui1oky cUCTeMa OT MOTHBHPAIIN CTPATETHH, TEXHOJIOTUH 1 INAAKTHYECKH
METO/I1, KOUTO HE CaMo J1a YJIECHSBAT YCBOSIBAHETO Ha YY€OHOTO ChJIbpKaHHeE, HO J1a TIOIBPXKAT U
3acHJIBaT MOTHBALIMATA 32 YUSHE, TO IIIe CE U3UTHE Ka9eCTBOTO Ha 00yUYeHHe U IIe Ce OCTUIHAT
II0-BHCOKH MO3HABATENHN pe3ynTtartd. KpaliHuTe MOCTIKeHUsT Ha 00y4aBaHHUTE CTyAeHTH B MY
— [InoBIuB ca cBbp3aHM CHC COIMANHATA IMOphUYKa Ha o0mecTBoTo M EBpomeiickara cTparerns
Ha ,,CBeTOBHara 3/JpaBHa OpraHu3anus, Ja 00y4aBa KOMIIETEHTHH CIICIIMAINCTH B 00NacTTa Ha
37]paBEOITa3BaHETO.

W3y4yaBaHeTo 1 3Ha€HETO Ha Uy’KJ €3MK UMa ChIECTBEHO 3HAUYSHHUE 32 yCIIEIIHA HHTETPaIHs
B CHBPEMEHHUS IVI00aJeH CBAT. 3a OBJIAISBAHETO Ha WYX €3UK OT W3KIIOYMTEITHO 3HAYEHHE €
MOTHBAIMSITA HA MHMBHA, HETOBOTO OTHOIIEHHE ¥ XKEJIaHUE JIa Ce TPUeMaT KyJITypPHUTE CUMBOJIH
Ha ChOTBETHHMS €3HK, U [TOBEJCHUECKH MOJIEIIH, KOUTO XapaKTEepU3nupar e3uKoBaTa OOIIHOCT.

OCHOBHHUSAT ONpenessil] W Hai-BakeH (akTop B Ipolleca Ha ydeHe M OBIaJsiBaHE Ha
omnpeneneHa nHpopmanus ¢ motuarusaTa Okcdopn (Oxford, 1989; c. 295). YcrosiBaHEeTO HA HOB
€3UK € TIOBeY€e OT OBJIA/IIBaHE Ha HOB HA0Op OT BepOasIHH (CIIOBECHH ) HABHITH.

ITo cBosiTa CHIIHOCT MOTHBAIMSITA IPEACTABISIBA TCUXO-(QU3NYHO CBHCTOSHHE HAa JIaJieH
WHJIMBHI, KOETO TOITHKBA JIMYHOCTTA KbM W3BBPIIBAHE Ha OIIpeeiieHa ASHHOCT C IPEoI0IsIBaHe
Ha cwoTBeTHHTe TpymHoctu (Hambancka, 1993, c. 253). ,MoruBanmsara Ha JIMYHOCTTa UMa
pelaBaio BIMSHHUE BbPXY YCBOSBAHETO Ha UY)KAM €3HIHM, KaTo OINpEAENSIIO0 3HAYEHHUE UMaT
WHIUBHyaIHUTE KadecTBa, B T.4. CIIOCOOHOCT 3a aOCTpakuusi, KOMOMHAIUs, caMOIpeleHKa,
TIaMeT, €3MKOB YCeT, HHAYKTHBHO MHCJIEHE, COI[MaIHA aJIaNTalus, HHTEJICKTyaJIHH KadecTBa .

W3cnenBannsaTa 1o OTHOIICHHE M3yYaBaHe HA YyXJl €3MK ITOKa3BaT, Y€ MOTHBAIMATA € €JIH
OT Hal-BaXHUTE (PAKTOPH, KOMTO MPSKO BIUSAT BHPXY ycIlexa MM HeyclieXa IpH OBIIaAIBaHETO
Ha YyX]] €3UK. MOTHBaIusATa ce Ipeonpeielis OT BbTPEUIHN (JMYHOCTHH) M BHHIIHY (yyeOHaTa
cperna, B3auMOJIEHCTBHETO Ha CyOEKTHUTE B Hesl M ITperno/iaBaresiuTe Karo 1su10) ¢paxropu (Oxford, R.
1989; pp. 296). [To3HaBaHeTO HAa BUIOBETE MOTHBALMSI, KOUTO aKTUBUPAT YUYEINTE B OBJIA/SIBAHETO
Ha e3MKa M KOHCTPyHpaHeTo Ha J00pa ydeOHa cpena, KOSTO Ja 3aciiiBa MOTHUBALIMATA € BAKEH
TIeIarorn9eckKy ¥ METOANYECKHU MpooieM.

Haii-cTOHHOCTHHAT M OpWUTHHAJIEH TPy B oOjlacTTa Ha MOTHBALMATA, XapaKTepeH 3a
n3y4aBaHe Ha e3uka e HarrcaH ot PoospT 'apnasp u Yorsc JlamospT (Robert Gardner & Wallace
Lambert, 1972). Tsxnara Teopus € npoasDkKeHHe Ha pa3paboTkure Ha Maypbp (Mowrer, 1950,
ut. B Larson-Freeman, D., & Long, M.H. 1994), cnopen koiiTo nemara acoruupar 40BEIIKHs €3UK
C IO3UTHBHO OTHOIIEHUE U IIPHCHCTBUETO HA CBOUTE POANUTEIIH U JKEIasIT Jla ce MISHTUQHIIUPAT C
TSIX, KaTo TY MoJpakasar. ['apaHbp TBBP/IH, Y€ ,,0THOIIEHHETO U MOTHUBALIMATA Ca BaYKHH, 3aII0TO
OIIPEEIIAT CTENeHTA, KOSITO MOTHBHPA MHANBHIUTE 332 aKTHBHA YMCTBEHA JIEHHOCT, HACOYEeHa KbM
e3uKa’.

Xrout (Huitt, 2001), [Tnuarpurg n Ulynk (Pintrich & Schunk, 2002), Ilerpn u I'aBbpH
(Petri & Govern, 2003), xakro u W. Banos (2005, c. 418) pa3miexxnar pa3iudHi TEOPHH 32
MOTHBAIIVSI U pa3IMYHU HAYMHU JIa c€ MOTHBUpAT o0yuaBaHUTe 3a yueHe. [Ipu 1oOpo nmo3HaBaHe
Ha MHTEPECHTE, MOTPEOHOCTUTE M LIEIUTE HAa 00ydaBaHUTE OT 00ydaBallUTe, T€ MOTar Aa ObaaT
HACOYBAHU M CTUMYJIMPaHU 3a aKTHBHA yueOHa JeHHOCT.

®akropute 32 opMUpaHEe HA OTHOIIEHHETO Ha YYalIUTe ce KbM ydeOHara AeHHOCT Morar
Ja Obrar OOEKTHBHM (AMIAKTUUECKH, METOANYECKH W OpraHW3allMOHHO-TIEAAarOTHUECKH) |
cybextrBHU (muHocTHH) (HukoB, 1996). AKTHBHOTO OTHOIIEHHE HAa 00yYaBaHUS KbM y4ueOHaTa
JIEHHOCT Ce OmpeJieNIst OT CIIOCOGHOCTTA My Ja OTKPHBA M 0Ch3HaBa cMuchia (Mopaanos, 1982).

W3sicHaBaHeTO Ha MOTPEOHOCTHUTE M MOTHBHTE 3a YU€HE Ha UyXJl €3UK € OT ChIIECTBEHO
3HaYeHWe, 3all0TO Te OINpPEIETAT ChIbP)KAHUETO, CPEICTBaTa, MaTepHalInuTe 3a Y4eHe,
KOHCTPYHPAHETO Ha ChABPKAHUETO M MOAXOJNTE Ha MPENO/IaBaTeNIUTe B yUeOHMsI MpoLiec.

TpyaHOCTUTE, KOMTO YY)XIECTpaHHHTE CTYIEHTH CpeliaT B Ipoleca Ha oOydeHHeTo, ca
MHOTOCTPAaHHH U CIIOKHM M MOTaT J]a IPOMEHSAT CBOSI XapaKTep B X0/1a Ha 00yYEHUETO.
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[Ipu TBpceHe Ha METOAMYECKH MOXBATH 32 MHTEH3UBHO, IO-JIECHO M TPAiHO YCBOsIBaHE Ha
JIEKCUKAITHUSL MaTepuall o OMOJIOTHS 32 Yy)KIECTPaHHH CTYICHTH BBBEJOXME CIICIHAIN3UPaH
YBOJICH €3UKOB KYpPC, TEMaTHYHO OPTaHU3HMPAH U IIPEJICTaBEH B XPOHOJIOTMYEH PeJl C e H3yyaBaHe
Ha OCHOBEH 00eM OHOJIOTMYHA M MEAMIMHCKa TEPMUHOJIOTHS, HeoOXoauMa 3a pa3Oupane
Ha M3ydyaBaHarta MH(OpPMaIus B CIeABallIUTE eTany Ha oOydeHWe, a ChIO W 3allo3HaBaHE C
ocobenoctute Ha HayyHus ctuil. (KokoBa u ap., 1999, 2006).

PemaBanero Ha npoOneMa 3a aKTUBU3MpaHE Ha KOMYHHKAIMSITA U IIOCTUTaHe Ha aJIeKBaTHA
ajanTanus Ha OOYyYWTENHHUsS MpOILeC, 3a Jia Ce YCKOpH Mpoleca Ha BbBEXJaHE Ha HOBa
crieuan3upana TEPMUHOJIOTHS, N3UCKBA M3IIOJI3BAHETO Ha CPEACTBO-MEANATOP, Ype3 KOWTO Ja
ce THIKYBaT HOBOBbBEICHUTE TEPMHUHHU. TaKbB IIOCPETHHUK CE OKa3Ba aHIIMHCKUST €3UK, OPaIH
(baxTa, 4e ce BlIajiee OT MHO3MHCTBOTO YY)KJECTPAHHH CTYJACHTH. V3M0I3BaHeTO HA aHIIMHCKHS
WJIN MAifYMHUS €3MK KaTo €3MK-NOCPEAHUK B OBJIA/SBAHETO Ha CIELMaIHaTa TEPMUHOJIOTHS Ha
Yy)XIHUs €3MK (B cilydas OBJIrapcku), IMO3BOJISIBA OBP30TO OPHEHTHPAaHE Ha Uy)KIECTPaHHHTE
CTYAEHTH CpeJ] TOJIeMHs1 00eM HOBH TEPMHUHH.

C men akTUBH3MpaHe KOMYHHKAIMATA HA CTYAEHTHTE, M3TOTBUXME KPaThK CIIEIHATH3UPaH
OBJITapo-aHIIMICKY PEYHUK 32 00yUeHHE Ha Uy K IeCTPaHHH CTy/IeHTH 1o Onoorus ([lennnasnosa-
MnanenoBa, Kokosa, 2004).

ChBITHOCTTa Ha NMPEBEXJAHETO OT POJEH €3UK WIIM €3UK MEJMaTop Ha YyXK] e3UK (B ciydas
OBJITapCKN) € PEeNpOIYKTHBHA €3UKOBA JIEHHOCT, a TOBA Ipe/Iojiara akTHBHO YCBOEH TeMaTHYeH
marepual. L{enta Ha e3UKOBOTO MpeoOpaszyBaHe Ha 1a1eH TEPMUH OT €IMH €3HK Ha APYT B yueOHUS
MpoLeC € JByCTpaHHA: aJieKBaTHA aJanTalis Ha MHAWBUIA KbM UyXKIWsS €3UK U aKTHMBHpaHe Ha
HeroBuTe KoMyHuKatuBHN ymMenus (Kokosa, [lenumasnosa-Mianenosa, 2004).

[Ipn m3non3BaHeTO HA NMPEBOJAHUSAT METOX B IPENOJAaBaHETO HA UYXKI €3UK O00ydaBaHUST
OTBXK/IECTBSIBA JlyMaTa OT YyXJ €3MK C JlyMara OT MO3HaT €3WK, KaTo HeM30eXKHO s ChIIOCTaBs C
TIOBEYE WM TT0-MAJIKO ITOJXO/SI] eKBHUBAJIEHT OT IIO3HATHAT €3HK.

OOyueHHeTo Ha YyXJIeCTPaHHUTE CTYACHTH 10 OMOJIOTHS Ha YOBEKa U3IPaBs MPEToAaBaTelis
TIpeJT HSAKOW TpeJU3BUKaTeICTBA. MHOTO OT TEPMUHHTE A a0CTPAaKTHH HOHSTHUS, T€ Ca TPYAHH 3a
o0sicHEeHNE ¥ He BUHATW Morar Jia ObJaT HarieTHO H300pa3eH .

3a npeonoIsiBaHe Ha CpelaHuTe TPYAHOCTHU ITpH 00yUYEHUETO Ha Yy KECTPaHHUTE CTYACHTH
0s1Xxa W3rOTBEHM MOETAITHO HSIKOJIKO KPaTKH pEeYHHKa— OBJIrapo-aHIIMHCKH, ObIrapo-aHIio-
TPBUKH, ObITapo-aHno-apadcku, Obarapo-anro-typeku (Kokosa, Hepanasynuc, Acubait, 2006;
Kokosa, Illonosa, 2004). Crenpann3upaHuTe peyHUNN ca IpeAHa3HaYeHW 3a npoduimpaHa
AyAUTOPUS C MEJUIIMHCKA HACOUCHOCT.

Ilpu usnonssane Ha memamuuHume peyHUyy 8 OOYUUMENHUA npoyec, Kamo cpeocmeo 3d
MOMUSAYUsL, BHUMAHUEIO HA 00yYasanume ce HACOY8A bPXY CMUCIO8AMA KOMYHUKAYUOHHA
YAI0CM HA NOOHACAHAMA UHDOPpMAYUL.

WzxongHara TepMuHONOrMYHa 0Oa3a € J00pa OCHOBa 3a TpexoJ KbM auepeHnupaHa
nH(OpMaIHs, KOATO IMO3BOJIIBA Ha UYXIECTPAHHUTE CTYACHTH 10-Obp30 J]a Ce OpHEHTHpaT
Cpe/l HOBHTE TIOHSTHS, TO-JIECHO M TOYHO Ja Bh3NpHEMar yueOHOTO ChIbpkaHue. M3rorennte
TEMaTHYHN PEYHHIM MMAaT HPSKO MPaKTUYECKO NPHIOKEHHE NP padoTa B yueOHHs Ipouec U
JIOKa3BaT CBOSATAa e()EKTUBHOCT M IeJIeChOOPa3HOCT.

VYenemrHo Bp3npHeTara MHGOpPMAMs OT CTYJACHTHTE IPOBOKHpPA TEXHUS HWHTEpEC H
JIOTIpUHACS 3a: aKTHMBHUPaHEe Ha KOMYHHKAIHSITa, Ype3 MEXTy €3UKOBO NpeoOpas3yBaHe; 3ana3BaHe
Ha MOTHBALMATA 32 YUeHE; M3rpakJaHe Ha KOMIUIEKCHH €3MKOBH YMEHHS; aKTHBHO yCBOSIBaHE
Ha Crenraai3ipana JIKCHKa; CBEXIaHe Ha HEIOCTaThuHOTO pa3dupaHe Ha TEKCTa JO MUHUMYM;
panMoHaTHO M3MOJI3BaHe HAa KOHTEKCTa NPH NperojaBaHe Ha CHHOHMMUTE; YChBBPIICHCTBAHE
Ha TOBOPHHUTE CIOCOOHOCTM M KOMYHHMKAaTHBHH YyMEHHsS; KOHKDETHU3UpAaHE M W3SCHSBAHE
Ha CMHCIIOBHTE B3aHMMOOTHOLICHUsS] Ha IPEBOJHHUTE KOpEJaTH; Pa3BHTHE Ha KOTHUTHBHUTE
MOKa3aTeNu Ha oOydaBaHUTE;. a/IeKBaTHA aJalTallys Ha MHIUBHIA KbM YYXKIUs €3UK (B cirydas
- OBJITapcKH).

410



Ilen Ha HACTOSANIETO MPOYYBAHE € Jia C€ YCTAaHOBU €(EeKTUBHOCTTA HA TUIAKTHYECKATA
U3CIeIoBaTesicka nporpama. M3smMepBaHeTo HA KOTHUTHBHUTE CIIOCOOHOCTH HA Uy)KIECTPAHHUTE
CTYIEHTH Ce peanu3upa Ha 6a3ara HA WHAUBUIYATHUTE PE3Y/ITATH, MONYyYEHNU OT KPUTEPUATHU
JIMJIAKTHYECKHU TeCTOBE. J[omyckame, ue KpUTEPUAITHHSAT TECT 34 ,, YBOJIEH €3MKOB KypC™ TIPUTEXABA
HEOOXOIMMHTE KAueCTBA M MOXKE 1A CITY)KHU KAaTO HAJIeXkK IEH H3MEpBaTeieH HHCTpyMeHT. M3ka3aHoTo
JIONYCKAaHE € MPOBEPEHO, Upe3 CHENHATHO CTATUCTUIECKO U3CIIeIBAHE (ATIOCTEPUOPEH aHAH3) U
€KCIIEPTHA OICHKA (ANPHOPEH aHAaJIKM3) Ha TECTa.

AHa/IN3 HA MOJIyYEHUTE PE3YJITATH OT CTATUCTHYECKATA 00PAa00OTKA HA BXOTHUTE TAHHH
OT NMPOBEIEHUTE TUAAKTUYECKH TECTOBE.

Tabn. 1. Conocmaska Ha nonyuenume OAHHU OM NPOGeOeHUme OUOAKMUYECKU Mecmoge
3a pazoen ,, Yso0en e3ukos Kypc 3a MeouKo-Ouonocudna mepmMuHOI02Usl U HaAyyHa JeKcuka”,
yemanosena upes mecma Maun-Yumnu (Mann-Whitney U)

Ioxa3aren | Ilepuon | bpoii | Cpeano- | Cranaapraa | CtangapTHo Tecr Hugo na
CTyA. | apuTM™Me- rpemka OTKJIOHEHHE Man- |3HauumocT (p)
THYHA (Std. Error) (Std. YutHu (Significance
CTOMHOCT Deviation) (Mann- Level)
(cpenna Whitney
OLIEHKA) U)
(Mean)
3nanue 2003/4 23 4,04 +0,231 1,107 182,000 =0,004
2004/5 29 4,90 +0,152 0,817
O6mo 52 4,52 + 0,144 1,038
Pasoupane |2003/4 23 3,39 +0,196 0,941 90,500 =0,0001
2004/5 29 4,93 +0,171 0,923
O6mo 52 4,25 +0,167 1,203
Ipuio- 2003/4 23 3,22 +0,198 0,951 93,000 =0,0001
JKeHue 2004/5 29 4,69 +0,158 0,850
0610 52 4,04 +0,160 1,154

OT pmaHHUTE MOXE Ja ce 3aKII0YM, Y€ MMa CTAaTHCTHYECKH 3HaunMa pasiiKa MEXIy
pesynrature ot TecToBeTe (3a ,,3Hanue” U=182,000 mpu p=0,004, 3a ,,Pazbupane” chOTBETHO
U=90,500 u p=0,0001, xakro u 3a ,,IIpunoxernne” U=93,000 u p=0,0001) oT akageMuIHHUTE
roguan 2003/4 n 2004/5.

Tabn. 2. Kopenayuonua 3a8ucumocm mexcoy noiydenume pe3yimamuy Ha KOCHUMUGHUMe
nokazamenu 3a pasoen ,, Y6o0eH e3ukos Kypc 3a MeouKo-Ouoi0cutHa mepmMuHoi0o2us U HayyHa

>

JNeKcuxa.’
3Hanue Pa3zoupane Ipunoxenne O0ma oneHka
3nanue 1,000 0,704* 0,750* 0,886*
Pa3zoupane 1,000 0,798* 0,900*
I[Ipuaoxenne 1,000 0,918*
O0ma oneHka 1,000

*»=0,0001

KopenaioHHUAT aHaNn3 [0Ka3Ba rojsiMa 3aBUCHMOCT MEXKAY H3CICIBAHUTE MOKa3aTeiu
»3HaHHUE”, ,,pazoupane”, ,,IpuIcKeHHe” U 00Ia omeHka (Tadi. 2). Hali-BHCOK € KopeaarMoHHUsT
Koe(uIHeHT pH 0011aTa OIEHKa, KOETO € JI0Ka3aTesICTBO, Y€ CMHUCIIOBO YCBOSHaTa HH(OpMaIus
OKa3Ba BIHMSHUE BbPXY HES U 5 OPE/IeIs.

JIMarHOCTUYHHUTE PE3yITaTd OT KPUTEPUANHHS TUIAKTHYECKH TEeCT HACHTU(UIMPAT
caMoO TpH TOKaszaTens ,,3HaHue", ,pazbupane” u ,,IPHUIIOKEHUE OT TakCOHOMUATa Ha b. biym.
W3cnenBannTe O3HABAaTEIHU MIOKA3aTENN Ha Yy>KIECTPAHHUTE CTYJECHTH ca OT paszieln ,, YBOJICH
€3UKOB KYpPC 38 MEAUKO-OHOIOTHYHA TEPMHUHOJIOTUS U HAYYHA JIEKCHKA™ 33 aKaJIEMUIHUTE TOUHU
2003/4 u 2004/5 roguan. [Tokazatensr ,,3HaHuE (BB3MPON3BEXKIaHE)” € ITBPBILIT OT HepapXuIHaTa
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TakcoHoMus Ha b. BiiyM m BKJIFOYBa BCHYKM yYeOHM IIEJIM, HACOYCHU KBM 3alaMeTsBaHE U
penpoaympane Ha (pakTHaeckaTa HHGpOpMAIHs, BKIIFOYEeHA B yaeOHOTO chabpkanue. [lncmennTe
TECTOBU BBIIPOCH (3aJa4M) 10 TMOKa3aTen ,,3HaHue,, Ca MAaCHBHHU ChC N30MpaeM (CTPYKTypHpaH)
OTTOBOP U OHNPEACIAT CTCIICH Ha I/I}IeHTI/I(bI/IKaHI/IH Ha n3y4daBaHaTa I/IHq)OpMaHI/IH, a BBIIPOCUTE
M0 OCTAaHAJIUTE MTOKA3aTEIN ca ChC CBOOOJEH OTrOBOP. 32 BCEKM MPABHJICH OTTOBODP CTY/IEHTUTE
MOJyYaBaT IO €IHa TOYKa 3a BCSIKAa CMICIOBa enuHWNa. Kareropusra 3HaHHE MoOxe Aa Obiae
yCBOEHa, Ype3 MacHBHO W aKTUBHO Y4eHE, HO (aKTopa BpeMe 3a yCBOSBaHE HA €IHO W CBHIIO
yueOHO ChABPKAHUE 32 JIBaTa HAUMHA Ha YUEHE € pa3JinyeH.

[Ipu cpaBHsABaHE Ha CPEAHOAPUTMETUYHUTE CTOMHOCTH (Mean) Ha IBeTe MOPESTHU yUeOHU
TONVHU TIO M3CIICBAHUTE TOKA3aTelH Ce WACHTHU(PHUIMPAT 3HAYUTENHN pa3nuku. [lo-Bucokarta
ctoitHocT Ha Mean (4,90) 3a 2004/5toqmna cpssmo Mean (4,04) 3a mepBara 2003/4roguaa 1o
MOKa3arens ,,3HaHue * pueMame ,ue ce ONpeZessi OT BbBEXKaHEe Ha HOB METOAMYECKU MOJIET B
y4eOHHS MpoIIec Mpe3 BTopaTta yuyeOHa roquHa. FIHOBanusATa € CBbp3aHa ChC CMUCIIOBO YCBOSIBAHE
Ha CIHelHajIm3ipaHa TeMaTHdHa WHQOpMAIlWs, Ype3 BBBEKIAHE Ha KPaTKH CICIHATH3HPaHH
pPEYHHIIM ¥ TIpUJIaraHe METOIa Ha acoIMaluuTe (CpaBHSABAaHE Ha MOHATHATA M aHAIM3HPAaHE Ha
pa3iUKKTE Ha J1Ba e31Ka). J[aHHKTe OKa3Bar, 4e C KOHCTPYHPAHETO, BHEAPSBAHETO U N3ITOI3BAHETO
Ha KPaTKUTE CICIHATH3HPAHH TYKJOC3UKOBH PEUYHHIIM KATO YacT OT JIMYHOCTHO OPUCHTHpaHA
CTpaTerus mpu OO0yYeHHETO Ha WyKIeCTpaHHHUTE CTyneHTH B MY - [lnoBauB, mompwHacsT 3a
MIOBHIIIABaHE KaYeCTBOTO HA O0yUEHHE.

ITo-Bucokure pesyaratu or 2004/5 romuHa MO mMoOKazarels ,,pa30HpaHe’”’ONpenesT IMo-
BHCOKA CTEIICH Ha CMUCJIOBO U TPaHO YCBOCHA MH(POPMAIIHSI OT CTYJCHTHUTE.

[To-Brcokara BenmM4MHA O MOKA3aTels ,,mpuiokeHne’ 3a 2004/5 rognHa € OCHOBaHHWE 3a
CMHCIIOBO YCBOCHH 3HAHUS M TEXHUS TpaHC(ep B HOBA CUTYAIIHS.

ExcrieppuMeHTHpaHeTO Ha MO 32 CMHUCIIOBO YCBOsIBAHE Ha MH(pOpMAlHMATa ONpelesme
KaTo CTUMynupani (GakTop 3a pa3BUTHE Ha YMCTBEHUTE CIUIH, OTHOIICHHUETO, HWHTEpeca,
MOTHUBAIIMATA ¥ TOBEJCHUETO HA UyKICCTpaHHHUTE CcTyneHTH. llenm Ha mpuimaranute B ydeOHaATa
JNEHHOCT CIIeNMaIn3upaHl PeYHUIN ¢ (opMIpaHe HAa HOB CTHIJI HA YMCTBEHA JEHHOCT (y4eHe),
Yype3 aKTHBU3UPAHE MHUCJIOBHATa JEWHOCT HAa BCEKH CTYICHT B TPYMOBUA y4eOHHUS TMPOIleC,
U TSIXHOTO IMO-aKTUBHO COIMATHM3MpAHE B HOBA 3a TIX akajeMudHa cpena. [IpoBokupaHeTo Ha
aKTHBHA W CHh3HATEITHA ICHHOCT OT IpEnoAaBaTels cIioMara 3a u3siBa Ha CKPUTHUTE MOTEHIIHATHA
BB3MOXKHOCTH Ha CTylIeHTHTe. lIpmimaraneto Ha HOBH Y4eOHM METOOW M TEXHHUKH IIPOMEHST
posisiTa Ha MACHBHUS CITyIIaTesl B ydeOHaTa IpyIna i ca MpeArocTaBKa 3a aJJanTHBHA aKTUBHOCT U
pa3BHTHE Ha KAUYECTBEHHTE MOKa3aTeNI! M CIIOCOOHOCTH Ha 00y4YaBaHHMTE.
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HU3Boau

YCBBBPIIICHCTBAHETO Ha YYeOHUS MpOIeC, 4Ype3 Ch3AaJeHUTE JUJAKTUYECKH CPENCTBa,
O0CKTHBHO C€ OTpa3sBa Ha oOeMa M Ka4eCTBOTO HA YCBOCHHUTE 3HAHHUATA M YMCHHS OT
YYXIACCTPAHHUTE CTYACHTU.

BapI/IaTI/IBHOTO ChbUC€TaBaHC Ha ABC MCETOAHWKU — Ha OHOJIOTHS U Ha YYyXI €3UK (B ciy4das
OBATapCKU €3WK) MpH 00y4eHHETO B YBOAECH €3MKOB KypC 3a YCBOSIBAHE HA MEIUKO-OMOIOTUIHA
TCPMHUHOJIOTHUA W HaydHa JICKCHUKA, 06yCJ’[aBH HO-}Z[O6pI/I KOTHUTUBHH IIOCTH)XKCHHUS Ha
YYXIACCTPAHHUTE CTYACHTH.
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THE INTERACTION IN FOREIGN STUDENTS TRAINING
AT THE MEDICAL UNIVERSITY OF PLOVDIV
Stoyanka Kokova — MU - Plovdiv, DESO, Department of Natural Sciences
Margarita Panayotova-Plovdiv University “P. Hilendarski”
Department of Botany and Methods of Teaching Biology

The main objective of our research is to measure the effectiveness of implementation of
interactive didactic technology in the academic training process at the Medical University of
Plovdiv, Department of Language and Specialized Training (DESO) for apprehension of the content
of section “Muscular and Skeletal System”, part of “Human Biology” course. The article presents an
analysis of the results of didactic experiment and draws conclusions with regard to the impact of the
technology we developed on the quality and quantity of acquired academic knowledge, structured
according to the classification of B. Bloom. The provided examples illustrate the application of
selected interactive methods and techniques in the academic training process.

OO0yueHHeTo Ha YyXICCTPaHHU CTYJCHTH OT Pa3IUYHH HAIMOHAJIHOCTH B MeAMIIMHCKH
yuuBepcurer — [lnoBmuB, JIECO e crnenmduyueH mo3HaBaresleH MpoOIEC, KOMUTO HMa [Ba
erana (MOATOTBUTEJCH M CBHIMHOCTEH) M NPUKIIOYBA C MpHIOOMBaHEe Ha 00pa30BaTEIHO-
KBanM(pUKaMoHHa creneH. OOyYUTENHUAT MEeproj B TOATOTBUTEIHUS €Tall Ce pealu3upa 3a
enHa ydeOHa romuHa B JlemaprameHTa 3a €3WKOBO M creianusupano odyuenue (JIECO), a
CBIUIHOCTHUS eTal B pasnuyHuTe (hakyntetd Ha MY u MequuuHCKN KOJNexK.

B HOBaTa MeTONONOTHUSI MHOBAIIMUTE B 0OPa30BaHUETO Ca HACOUCHHU B HOBA MOCOKA ,,KaK Ja
ce o0y4aBa 1 yuu™, a He ,,KaKBO JIa C€ y4H', ChueTaBaHe Ha (ppOHTAIHO OOyUeHHE C MHOBAaTUBHH
dopmu (Baknera, 2011). XapMOHHYHOTO ChYETAaBAaHE HA KJIACHYCCKH M MHOBATHBHH METOMIM
Ha o0yueHHe B MaJK{ CTYACHTCKM TPyIH MMa CBOUTE NPEIUMCTBA U TONOXKUTEIHHU pe3ylITaTH
B cepara Ha oOpa3oBaHHETO. MHTEpakKIMATa € MCUXOJOTHMYSCKH TEPMHUH, KOHTO neduHUpa
,,B3aMMOJICMCTBHE M B3aMMOBIUSTHUE MEXIY XOpa B Mpolieca Ha obrryBaneto um* (Jlumosa, M.
1989) lHTepakTUBHUTE METO/IU Ca CbBPEMEHHU METOIN Ha 00y4YeHHe, KOUTO UMaT peJl IPeANMCTBA
npu rpynoBa pabota ¢ o0y4yaBaHHUTE M Ca CHUICCTBEH (PaKTOp 38 KOMYHUKATHBHA aKTHBHOCT.
IToHATHETO HHTEPAKTUBHOCT € CIIOKEH TEPMHUH CHCTaBEH OT JBa CMHCJIOBH elleMeHTa ,, inter
- jat. (3aeIHO, B3aUMHO, MEXIY) U ,, aktivus” - nat. (mestenHoct). HTEpaKTHBHOTO 0OyUYeHHE
Ch3/1aBa yCIOBUS 3a [TO3HABATeNHA AEHHOCT, B3aMHO OIICHSBaHE, CAMOOIICHIBAaHE U MTOBHUILIABaHE
Ha MHCJIOBHAaTa aKTMBHOCT Ha YYaCTHHIIUTE B MHTEpaKTHBHATA CpeJia.

W. MBanoB (2005) akeHTHpa BbPXY IpEeAUMCTBAaTa Ha HHTEpAaKTUBHUA 00pa30BaTeIeH MOJIel
npen Tpaauimuonnus. Llen Ha mBpBUS € He camo JAa mpenane MHGOpPMAINHKs, HO U JIa aHTaXKHUPa

o0y4yaBaHUTE KaTO aKTUBHH YYaCTHHUIM B 00yUEHHETO U HATPYyIBaHETO Ha 3HaHUA. Cropen Hero
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WHTEPaKTHBHUTE METOAW Ha 0OydeHHe ca TpU BHJA: AMCKYCHOHHHM (aHKeTa, Oecesa, UCKyCHs,
OpelHCTOPMUHK), CHTYallMOHHHM (KOHKPETHH CHUTyalllW, UTPH) W OIUTHU MeTonmu (pabora mo
MIPOEKT, EKCIIEPHMEHT).

Ilpn wWHTEpakTHBHOTO OOydYeHHE ce OOMEHAT AEWCTBHUS, OIepaluH, IO3HABATENHH W
TIOBE/ICHUECKH aKTOBE, HAYMHM U MOCTHITKM MEX/Ty oOuryBamure. BlanmozaeiictBuero Hail-apko
M3ITBKBA, KOTaTO € HACOYEHO KbM IOCTHIaHe Ha BBHHIIEH e(eKT, BHHIIEH pe3y/Tar, IOoBeJIeHNuE,
nposisienue (Hukos, 1996, c. 182).

B ecrectBena obpazoBarenna cpena npenoaasarensT B JJECO Moxe 1a M310J13Ba pa3iInyHA
METOJIMKH 1 ITOAX0IH (MOTHBAI[HIOHEH, KOTHUTHBEH, MHTEPAKTHBEH) 32 aKTHBH3HUpaHe Ha yueOHHs
IIpolIeC ¥ HauYMHA yUeHe Ha Yy)KJeCTPaHHHUTE CTYACHTH H J1a ChUeTaBa qy>K10€31MKOBa METOINKA C
METO/IKa Ha 00y4eHHETO M0 ONOJIOTHSTA.

[TonsiTHeTo Memod B HMIMPOKUS CMHCHI OOXBallla ISUIOCTHA KOHIIEMIMS 32 TEOPETUYHO
W3CIe/IBaHe WM TpakTudecko npunoxenue (Vnnesa u Xenmuk, 1984, 94). MeTonbT KOHKpETH3Hpa
HayMHA Ha peajn3alis Ha OmpelelieHa Iell B onpeneseHa cpeaa. OnpeneneHneTo Ha MeTol e
CUHMEBUPAHO eOUHCME0 om nooxod, npoekm u npoyedypu Pwaapn u Poxwspn (Richards and
Rogerds, 1986, 28). I1o0x00vm e Bb3NpPHUETAa TCOPETUYHA MTOCTAHOBKA, KOSTO ChUCTaBa HAYUHH
U CpE/ICTBA 3a LIEJICHACOYEHO BH3JIEHCTBHE U COIMAIHO B3aMMOJICHCTBHE B OIpejeieHa cpena
(Richards and Rogerds, 1986). IIpoekmvm chueraBa nenure Ha oOy4eHHe, YIe€OHUTE IPOTPaMH,
yueOHHTe fAeiiHocTH 1 ydeOHuTe Matepruanu (Richards and Rogerds, 1986). TepmunbT npouexypa
(ot nar. ,, procedo - BbpBS Hallpex) O3HaUaBa 3a/IbJDKUTENICH Pell OT MOCIIEN0BATEIHN JEHCTBHS
Ipy u3mbiIHeHue Ha Hemo (Munes, 1964). [lpoyedypume ca KOHKPETHH, XPOHOJIOTHYHH H
LIeJICHACOUEHH 32 peaTM3MPaHeTo Ha EJINTE U 3a1a4nTe.

Humepaxmuenama obpazosamenna cpeda IONBIBA TPaAWIMOHHOTO OOydYeHHE, KaTo
OCHT'ypsiBa YCIIOBHS 1a C€ peann3upa e(peKTUBHA IPYNOBa ANHAMHUKA MEXK]y CYOEKTHTE B y4eOHHs
Ipolec, pPbKOBO/IEHAa M HANpaBIIsiBaHA OT IperofaBarelis. Mumepakmugnuam nooxo0 W3NCKBa
Ch3J[aBaHe Ha MAapTHHOPCKM B3aMMOOTHOLIEHHSI MEXIYy CTpaHuUTe B 00pa3oBaTeNHUs IPOIIEC,
C LeN pealu3upaHe Ha e(eKTHBHA MO3HABATEIHA KOMYHHUKALUS MeHCOy GCUUKU VUACMHUYU 6
epynama. OCHOBEH TIOJXOJl 32 ITOCTUT@HE Ha TEOPETHYHA KOMIIETEHTHOCT Ha YY)KJIECTPaHHHUTE
CTYIEHTH B MEJJMKO-OMOJIOTHYHATa HayyHa cepa € KOMyHHKaTUBHMS. BepOaHaTa KOMyHHUKaIMs
€ CHJIeH MOTHBHpa (GakTop B Mpolieca Ha 00yUYSeHHETO M YUEHETO Ha UY>KAECTPAHHHUS CTYAEHT.
B crarusra ,,JinoBaiiu B o0yuenuero* (Kocrosa, 1998) nosicHsBa 00yyaBaHeTO B KOMyHHUKAIHS,
ype3 U3IMO0I3BaHEe €3MKa Ha CIIOBOTO, Ha 00pasa, Ha JeiicTBueto . O0yueHuero cnopen B. ['toposa
(2000) B nHTEpaKTHBHA Ccpelia C MpUiIaraHe Ha MHTEPaKTHBHH METOOH MPOBOKMpa (OpMHUpaHe
Ha KOMYHHMKaTUBHHM YMEHHsS, CHTPYAHHYECTBO, Y4YE€HE OT JAPYTUT€ W JIMYHOCTHO pa3BHUTHE.
,,JIHTEpPaKTUBHOTO y4Y€HE C€ pealn3upa 4pe3 B3aHMMOACHCTBUE M JHAJOr MEXAY CTPaHUTE B
mporeca u mexay ydaemmure (['toposa, B. 2006). @opmuparnemo nHa xomyHuxamueHu ymeHus
npu obyyeHuemo u3UCKed MorepaHmHocm, 3a4Umane Ha 4yHcoomo MHeHuUe, aKkmueHa 6epoanna
KOMYHUKAYUs U 00pamua 8pu3Ka, KOAMo 0a MOMUUpa chiyoeHmume.

OOyuyeHHeTo Ha CTYJEHTH C pa3iMiyHa HAIMOHAJIHOCT MOpaXK/a CrenupuIHA IpoOseMH, KOUTO
Kopemnupar ¢ oOpa3oBaresHaTa cpesia, MEeToiTe Ha oOydeHHe 1 cTpareriuure Ha yuene. Crparerusra,
KOSITO BCEKH CTY/ICHT U3I0JI3Ba IIPH CaMOCTOSITEIHATA CH ITOJITOTOBKA € Pa3JIMYHA U 3aBHCH OT HETOBHTE
JIMYHY BOZEIIM MOTHBH, Ka4eCTBa HA XapaKTepa U KOHKpETHATa COIMajIHa Cpeia.

Cnopen MaxkKunun u npyru (McKeachie et al, 1986) ,,ima Tpu kareropum crparerny Ha
yUeHe: CTparerys CBbp3aHa C yIpaBieHHEe Ha y4eOHUsI MpOLeC; METaKOTHUTHBHA W KOTHUTHBHA
CTpaTerus Ha y4eHe.

CrparernsTa 3a y4eHe, CBbp3aHa C yIpaBJIeHUETO Ha Y4eOHHUs MPOLIEC U3I0JI3BA PA3IHYHA
pecypcH KaTo JINYHU YCHIJIMS, MTOJKpena oT o0yJaBamure 1 pakropa BpeMe.

KoruuTrBHara crpareruss Ha y4deHe € CBbp3aHa C WAEHTH(UKanus Ha MH(pOpMaIMsATa U
nepedpazupaHo U3MOI3BAHE.

MerTakorHUTUBHATa CTparerusi Ha ydYeHe BKIIOYBA Pa3JIMUHHM MPOLEAYpH: IUIAaHHPAHE,
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perynupane, HaOnoneHne U MOTU(pHUIIpaHe Ha KOTHUTHBHHUTE ITPOIIECH .

B o0yuenmeTo cu yyxaecTpaHHHUTE CTYJIEHTH CpPElIaT Peaniia TPYAHOCTH, KOUTO ca CBbP3aHH
cbc cnenuduuHOTO y4eOHO Chabp)kaHue (YCBOSBaHE Ha MEJUKO-OMOJIOTMYHA TEPMHHOJIOTHS H
Hay4Ha JICKCUKa KOHTEKCTOBO CTPYKTypHpaHa). [oisiMa yacT oT TEpMHHHUTE ca CIOKHU TyMH HIIH
CJIOBOCHUETAHUS, 00pa3yBaHU ca OT PA3IMYHU MO IPOM3X0]] TEPMUHOETIEMEHTH, KOETO 3aTPyIHBA
CTY/ICHTHTE IIPU TAXHOTO CMHCIOBO ycBosiBaHe. OT Jpyra cTpaHa CTYJIEHTHTE MMaT Pa3iudHH
JUYHOCTHN W WHTENEKTYaJIHH XapaKTEPUCTHKH, KOMTO C€ OINpeNeNsT M OT HaIMOHaJHATa UM
obOpazoBarenHa cucrema. [1o Ta3u npuanHa yuaeOHHs Iporiec He MoXe Ja ObJie yHH(HIpaH, KOETO
Hajiara qudepeHIpalo 1 MHANBHIYaIHO OTHOIIEHHE, ChOOPa3eHo C NEPCOHATTHUTE Bh3MOXKHOCTH
W pe3ynTaTd B KOHKpETHaTa CTy/IeHTCKa rpyma. M3non3Banero Ha AndepeHnnpad 1 HHUBUTyaJIeH
noaxon cnopexn (Auapees, 1996) ¢ HEOOX0AUMO YCIIOBHE NP 00YYCHHUETO HA CMECEHU TPYITH 32
MIOCTHTaHe Ha M0-BUCOKa e(heKTUBHOCT B 00yueHueto. Llen Ha qudepenimpanara rpynosa 1eHHOCT
€ J1a ce CTUMYJIMpa aKTUBHOCTTA Ha y4eHEe Ha BCUUKHM YYaCTHHIM B TO3M rporiec. [ pynosara yueOHa
JIelHOCT ce Oa3upa Ha CHTPYAHMYECTBO M KOOpAWHUpaHe Ha AeiicTBus U enn. DyHnameHTanHaTa
unest Ha ®. Meiipuito (Meireu, F. 1984a), 3a rpymnoBo y4yeHe e 3HauMMa EIMHCTBEHO, aKO Ce
NpEeBbPHE B MSCTO 338 MHTEJEKTYaJIHO Pa3BUTHE M MPOCHEPUTET Ha BCHYKH WIEHOBE Ha TpyIiara.
3a ono30TBOpsIBaHE BH3MOXKHOCTHTE Ha IPYIIOBOTO YU€HE POJIATa Ha MperoaaBareis € 0e3crnopHa
U € CBbp3aHa C IPOBOKMpaHE Ha IpyIoBaTa JUHAMUKA M ITPOTPECHBHOTO ITO3HABATEIHO Pa3BUTHE
Ha BCHYKHU HeiHu uneHoBe (Meirieu, 19840). Cumucwvavm na epynosomo yuewne, e npoGOKUpaHe
U pazeumue Ha MUCIOBHAMA OeUHOCM, CbHOCMABAHe HA UH@OPMAayus U ehekmuser Ha4yuH 3a
gopmupane Ha 3nanus. I pynoeama yuebna Oevinocm cnomaza 0a ce no0oOPU Gb3NPUEMAHEMO,
pazoupanemo, 3aNOMHIHEMO U NPULONHCEHUEMO HA SHAHUAMA.

[IpoyuBaneTo Ha MpoOIEMUTE HA UYXKJECTPAaHHHUTE CTYAEHTH, CBBP3aHU C OOYYEHHETO H
M3Clie/IBaHe Ha NPUJIaraHUTe METOJM U KOTHUTUBHU CTPATETHH B €CTECTBEHA aka/JleMUYHA Cpefa,
€ aKTyaJIHO ¥ He0OXO/IMMO ¢ I1eJl MUHUMH3HpaHe Ha TPYJHOCTUTE U ITOBUIIIaBaHE HA Ka4eCTBOTO.

AKXTyaJTHOCTTa ¥ 3Ha4MMOCTTa Ha NOCOYEHUTE MPOOJIeMH B 00YIEHUETO Ha Uy>KAECTPAaHHUTE
CTYAEHTH HH HAacOYM KBM TSIXHOTO 3aJbJO0OYEHO INPOyYBAaHE M THPCEHE Ha pEIICHHE BbHB
BB3MOXXHOCTUTE Ha HayYHO OOOCHOBAaH M OCHI'YPEH C KOHKPETeH MOTHBHUpAIL JUAAKTHYECKH
MOJIeN, KOWTO BKJIIOYBA CHCTEMa OT MEJarorniyeckd CTPaTernu, TEXHOJIOTMH M JUAaKTHYECKH
marepuaiy. KpaiiHara men e moBuIIaBaHe KaueCTBOTO HA 00yUeHHE Ha Ty>KASCTPAHHUTE CTYACHTH
TIPY M3IIOJI3BaHE HA KJIACHYECKH ¥ MHOBATHBHU METOIH Ha 00ydeHHe.

EnnH oT BaKHMUTE METONMYECKH BBIIPOCH Ha Y4YEeOHMS Ipolec € HW3MEpPBaHeTO Ha
KauyeCTBEHUTE M KOJIMUYECTBEHHTE MOKa3aTesid Ha oOpa3oBaresHUs Ipoliec. /lmarHoctukara Ha
TE3H IOKa3aTeIH Ce OCHIIECTBSBA C [TOMOIITA Ha UAKTHYECKH TECT. B MIMPOK CMUCHI HOHATHETO
TECT € MHOTO3HauHO, C KOeTo ce 0003HayaBa IPOBepKa, U3MHUTBaHE, Ipoba, U3CIeIBaHe, METO
B IleJlaroTuKara M MCHUXOJoTuATa, B MeanuHara u cnopra (bmxkkos, I. u B. Kpaescku, 2002).
JMIaKTHYecKuT TeCT pa3riie/iaH B TECEH CMUCHII, € HaydeH METO] 32 N3CJIe/IBaHe Ha ONpeeIeH!
KayecTBa Ha JINYHOCTTA, [IPU YCIIOBHE, Y€ CE MPOBEXK/Ia B ChOTBETCTBHE C OTPE/IENICHN N3MCKBAaHHS
W MMa KOHKpETHa HayYHO 00OCHOBaHa I1eJl.

MeTomos10rusi Ha M3CJIETBAHETO

Lenu, 00eKT, mpeaMeT 1 3a/1a4K Ha N3CIIEIBAaHETO.

Obexm Ha W3CIIENBAHETO € MNPOLECHT Ha OOyYeHHWE Ha YY>KAECTPAaHHUTE CTYACHTH B
MOATOTBUTEHNUS KypC 110 OMOJIOTHS Ha YOBEKa, KOMTO 3a1104Ba OT HYJIEBO HUBO HAa KOMIIETEHTHOCT
10 MEIMKO-OMOIOTUYHHTE TUCIUILIMHY Ha OBJIrapcKy €3UK, BKIIOYEHH! B yueOHara rmporpama.

IlpeOmem Ha HACTOSIIETO NMPOYYBAaHE € Ja C€ YCTAaHOBM CBHIIHOCTTA W IMapaMeTpHUTe Ha
BIIMSTHUE Ha MOTHBHpAI] TUJIAKTUYECKH MOJIEJ, 32 IO-BUCOKHM IMO3HABATENHHU IOCTHXEHHS Ha
Yy)KJI€CTpaHHHUTE CTYACHTH NPHU 00yYEHUETO UM B TIOATOTBUTENEH KypC, KOWTO HE CaMO yJIeCHsBa
YCBOSIBAHETO Ha Y4EOHOTO ChbpKaHNe, HO TTO/UIbpPIKa M 3aCHIIBA MOTHBAIMATA Ha yUCHE.

Obpazosamennume yeuu ca HACO4eHU KbM: TIOBHIIaBaHE KaueCTBOTO Ha 0Opa3oBaTEIHHUS
MpOLIEC, Ype3 IpHiIarane Ha MOTHBUPAILl AUAAKTHUECKHI MO ITPU 00yYEHUETO Ha Uy KIECTPaHHH
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CTyIeHTH B MY; MOBHUINIaBaHEe KAY€CTBOTO HA YYEHE, UPe3 CMUCIOBO YCBOSBAaHE Ha M3y4YaBaHATa
nH(pOPMALUS, TPAHHO 3alTOMHEHA U TIPABUITHO U3ITOI3BaHA.

[NoBuimaBaHe KaueCTBOTO Ha yUCHE YPE3 CMICIOBO YCBOSIBAaHE Ha M3yYaBaHATa HH(GOPMALIHS,
TpaifHO 3aIlIOMHEHA W IPABUITHO M3IIOJI3BaHA.

Jluaenocmuynume yenu ca: M3MepBaHe Ha KAUeCTBEHM U KOJIMYECTBEHU IOKA3aTeNld, KOUTO
XapaKTepU3npaT MapaMeTpUTE Ha YCBOCHO YYEOHO ChIBPXKAHUE OT OOYYaBAHHTE, YPE3 PasIUIHU
BapUaHTU Ha KPUTEPUATHU TUIAKTHYCCKU TecToBe. LlenmuTe Ha Tecra ca oneparuoHAN3UPaHA Ha
0azara Ha TakcoHOMHUsATA Ha b. BiryMm, KosITO € moaxoIsIa 3a n3MepBaHe Ha KOTHUTUBHU CIIOCOOHOCTH
Ha 9yXKJICCTPAHHU CTYICHTH 110 MOKAa3aTeN! ,,BE3MPOU3BEKIAHE ", ,,pa30upane’ u , IPUIoKeHHe .

Kpumepuannomo oudaxmuuecko mecmupane € LENEChOOpPa3eH METOJA 3a PErMCTpHpaHe
Ha JOCTaThbYHO HAJCKIHA WH(POPMAIUS, KOSITO HICHTU(GUIMpPA PAaBHUIIECTO HA KAYCCTBEHUTE
MTOKA3aTeN! C OI[CHKA Ha MIOCTUTHATUTE PE3yATaTd (MEKIUHHU U KpaiHu).

Metonn Ha m3ciaenaBaHe: Teopemuuen ananu3 Ha HAYYHWTE HW3CICIBAHUS MO TpoOiieMa;
Kpumepuannusam oudaxmuyecku mecm, kKamo Memoo Ha usMepsane u oyenKa Ha TOCTHKEHHUATA
Ha oOyuaBanute; CmamucmuyecKu Memoou.

Pe3ysrartu u o6cbxIane

B eMmupuuHOTO M3CIIeABAHE PE3YNITATHTE OT KPUTCPHATHIS TUIAKTHUCCKU TECT PETUCTPUPAT
MMOCTHXKCHUATA HAa CTYICHTUTE IO IOKa3aTeNUTe 3HAHWSA (BB3MPOHM3BEKIAHE), pa3OHpaHe H
MPUJIOKEHUE OT HepapXusaTa Ha KOTHUTHBHUTE MoKa3arenu Ha b. boym. Pesynrarute Ha Bceku
TecT ce 00paboTBAT MO HAKOJIKO HAYMHA:

o cmucnosu eounuyu. TlpenBapuTEHO ce ompeseNs Opos Ha CMHUCIIOBHTE SIUHHIM 32
BCEKH OT/IeJIeH BhIpoc. M3uncisiBa ce mpoleHTa Ha CMUCIOBU €IUHUIIN, Bb3 OCHOBA Ha KONTO ce
MpaBH KaYECTBEH aHAJIN3 34 CTCIEHTA HA YCBOCHUTE 3HAHUS U C€ aHAIM3UPAT WHAWBUIYATHUTE
Y TPYIIOBH MPOITYCKH.

Ilo oyenku. Besika cMucnoBa €MHMIIA B OTTOBOPa Ha BHIIPOCA, B 3aBUCUMOCT OT HeilHara
3HAYMMOCT, HOCH ompefelieH Opoii Touku. OOmus MakcuMaieH Opod Touku cheraBisBa 100
% 3HaHWS, aHAJIOTUYHU HA MaKCHMaJHaTa OIlCHKa (OTIHYeH 6) Mo merobaliHaTa cCHUCTEMa Ha
OIICHsIBaHE. 3a MPEBPHIIaHE Ha TOYKHUTE B OICHKH CE U3MOI3Ba JeIu(ppupania ckaia.

Cmamucmuuecxu. CTaTucTideckara 00paboTKa Ha pe3yITaTUTEe OT TECTOBETE € OCHIIECCTBCHA
¢ xommroThpHaTa mporpama ,,SPSS for Windows®. IIpoBepkara mokas3pa, 4e OLCHKHUTE HE ca
HOpMaITHO pasnpeneneHu. [1o Tasu mpuyrHa ¢ H30paH HemapaMeTPUYHUS METO 32 ChIIOCTaBsIHE
u ce m3non3Ba tecta Ha Kpwsckan Yomuce (Kruskal-Wallis N).

Tabn. 1. Conocmasxka Ha noxyyenu pe3yimamu om nposedenume OUOAKMULeCKU mecmoge
3a pasoden ,, Onopro-dsueamenern anapam’’ (OHC), yemanosena upes mecma Kpwvckan-Yonuc
(Kruskal-Wallis H)

Tloxasaren | Ilepuon | bpoii | Cpeano- | Cranaaprha | CtanaapTHo Tect Hugo na
CTyA. | apuTMe- rpemka orkiaoHeHHe | Kpbekan- | 3Haunmoct (p)
THYHA (Std. Error) (Std. Yoauc (Significance
CTOHOCT Deviation) | (Kruskal- Level)
(cpeana Wallis H)
OLIeHKA)
(Mean)
3nanue 2004/5 29 4,07 +0,210 1,132 16,112 =0,001
2006/7 29 4,76 +0,162 0,872
2008/9 29 4,93 +0,171 0,923
2010/11 26 5,19 +0,136 0,694
O6m10 113 4,73 + 0,094 1,002
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PasGupane |2004/5S | 29 3,86 +0,190 1,026 24,018 =0,0001
2006/7 | 29 4,55 +0,182 0,985
2008/9 | 29 4,86 +0,169 0,915
2010/11 | 26 5,15 +0,120 0,613
06110 113 4,59 +0,095 1,015
Mpuio-  |2004/5 | 29 3,38 +0,181 0,979 25,291 =0,001
KeHue 2006/7 | 29 4,41 +0,202 1,086
2008/9 | 29 4,52 £0,196 1,056
2010/11 | 26 4,77 +£0,169 0,863
06110 113 426 +0,106 1,124
060 2004/5 | 29 3,77 +0,176 0,947 25,88 =0,0001
2006/7 | 29 4,57 +£0,173 0,934
2008/9 | 29 4,77 +0,148 0,797
2010/11 | 26 5,04 +0,133 0,681
06110 113 4,53 +0,091 0,964

Ha 6a3a Ha naHHWTE, MOKEM J1a HAllpaBUM 3aKJITIOYEHHETO, Y€ NMa CTaTUCTUYECKH 3HAYNMa
pasiiKa MeXIy pe3yJTaTUTe OT TecToBeTe (II0 OTHOlIeHHe Ha ,,3HaHue” — H=16,112, p=0,001,
»Pasoupane” — H=24,018, p=0,0001, ,,ITpunoxenne” — H=25,291, p=0,0001) nomyyenn npe3

yaebnute roguau 2004/5, 2006/7, 2008/9 u 2010/2011.

Tab6n. 2. Kopenayuonna 3a8Ucumocm mexcoy HOIyueHume pe3yimamu Ha KOCHUMUGHUmMe

nokazamenu 3a pasoen ,,OnopHo-ogucamenua cucmema”.

3HaHue Pa3bupane [Mpunoxenue Obmra

OIICHKA

3unanue 1,000 0,910* 0,701* 0,920*
Pa3oupane 1,000 0,778* 0,942*
IMpunoxenue 1,000 0,895*
O0ma onenka 1,000

#p=0,0001

Bb3 ocHOBa Ha JaHHHUTE, MOXKEM Ja HaNpPaBUM 3aKIIOYEHUETO, Y€ MMa CTaTUCTHUUYECKU
3HaYMMa Pa3iiKa MEXIy pe3yJlTaTUTe OT TecToBeTe (110 OTHOIIeHME Ha ,,3Hauue” — H=16,112,
p=0,001, ,,Pazbupane” — H=24,018, p=0,0001, ,,[Ipunoxenue” — H=25,291, p=0,0001) moxy4uenu

npe3 yaeouute roqunu 2004/5, 2006/7, 2008/9 n 2010/2011.

Tabn. 3. Koperayuonna 3a8ucumocm medxncoy noayyeHume pe3yamamu Ha KOCHUMUGHUMe

nokazamenu 3a pasoen ,, Onopro-ogucamenua cucmema”.

3HaHue Pazbupane [Mpunoxenue Obma

OIICHKA

3unaHue 1,000 0,910* 0,701* 0,920*
Pa3oupane 1,000 0,778* 0,942*
IMpunoxenue 1,000 0,895*
O0ma onenka 1,000

*p=0,0001

B3 ocHOBa Ha aHanm3a Ha CMIIMPUYIHUTC JaHHU 3a pa3aci ,,OHOpHO-,I[BI/II'aTeJ'IHa cucTeMa’
CC YyCTaHOBH, Y€ MMa HAPACTBAHC IO BCUYKH HU3MCPBAHHW KOTHUTHUBHU IIOKA3aTCJ]IH, 34 LCIIUA
[epuoa Ha U3CJICABaHC. ﬂOHYCKaMe, YC TOBAa CC€ ABJIKM Ha EKCHCPUMCHTUPAHUSA MOTUBALIMOHCH
JUAAKTUYCCKHU MOJCII. HpI/IeMaMC, Y€ KOMIUICKCHOTO MY IpUJIaraHe rnpe3 n3CJICABaHus O6y‘lI/ITCJ'I€H
Mepuoa BOAU 0 ITOBUIITABAHEC HA KAY€CTBOTO Ha 06yqu1/Ie 1 Ka4Y€CTBOTO HA YYCHC. I/IsyanaHeTo Ha
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IporpaMHus MaT€pual 1o aHaTOMUA METOANYCCKU CC OpraHU3pa Ype3 MaKCUMaJIHA BU3yaIn3alus
Ha n3y4dyaBaHata I/IH(i)OpMaHI/IH. Vuebuara cpeaa ¢ MHTEPECCH HAITICICH MaTepraJl IpOBOKMPA HOBU
B3aHMOHeﬁCTBHH Ha CbTPYAHUYCCTBO B I'pyliara, IpOMCHA JUHAMHKaTa Ha yqe6HaTa Z[eﬁHOCT u
CTUMYJINpA CTYACHTUTE KbM I1O-BUCOKA CTCTICH Ha pa361/1paHe " 3al1aMETsABaHC HAa HOBOTO 3HAHUC.
3acuIeHusAT HMHTEPEC MO3BOJIsIBA HA MTPEIIOAABATCIIA 1a aKIICHTUPA BbpXY ﬂeTaﬁHHHTe CTPYKTYpHU
" [Aa MOBUIIHN CCTUBHOTO BH3MNPHEMAHEC HA U3yUYaBaHaTa I/IH(l)OpMaHI/IH, a CbIIO Taka Ja IOBUIIN
MOTHUBaNyATa 3a no—3am,n6oquo YUYCHE, Yp€3 aKTMBHA MUCJIOBHA )IeﬁHOCT.

8,00 -
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49308 =45,

5,00 4'T64-55d.41 e
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Que. 1. Conocmaska Ha noiyueHume cpeOHU pe3yimamu om npogedeHune OUOAKMU4ecKu
mecmoge 3a paszoen ,,Onopro-osuecamenna cucmema”

B 3akiroueHre MOXXe 11a HallPpaBUM CIICIHUTE U3800U.

MoTHBHpaHETO Ha CTYZCHTUTE 3a ydeOHa JACHHOCT, Ype3 HM3INON3BaHE Ha MHTCPAKTHBHH
METOIM HMMa IOJOXKHTEIHO BIMSHUE BBPXY AWHAMHKATa Ha y4YeOHHWs NPOLEC M ONpPeaelis
napaMeTpuTe Ha HEroBOTO Ka4eCTBO.

CTpeMexXbT Ha CTYICHTUTE Ja CE Pa3BHBAT Karo BHCOKO KBAJH(MHLIUPAHU CHELHAIUCTH C
IIBJTHOLICHHA peain3anys B )KUBOTA e OJIbprKa OT 3IIOI3BaHaTa METOMKA Ha 00yUYeHHE, KOSATO
ChAeicTBa 32 KAYECTBEHO YCBOSIBAHE HA 3HAHMATA M Pa3BUTHE HAa YMCHHATA.
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Abstract: “Globalization is a process of interaction and integration among the people, com-
panies and governments of different nations, a process driven by international trade, investment
and aided by informational technology”.! Having in mind of what globalization represents, it is
obvious that the future of the European Union goes hand in hand with globalization. But glo-
balization as a phenomenon does not only apply to the economic exchanges it applies to the
technological, political, cultural aspects in the world. The European Union today plays the role of
a global actor through its large economy, by representing the largest market in the world, and it
plays the role as a protector of the global security. Through the process of managing globalization
the EU will become stronger and stable.

Many analysts believe that globalization can at the same time be a threat and an opportunity
for the European Union. Can the European Union mange globalization or is this idea a political
rhetoric? The impact of globalization can be positive or negative and can affect everyone. The
European citizens believe that the stronger the EU is it can help its citizens have the advantage of
globalization while protecting them from its negative effects. So far, it is visible that the EU can
manage globalization, because it has the role of a globalizer and it is influenced by the globaliza-
tion process at the same time.

Key words: Globalization, EU, managing globalization

Introduction: Globalization is an attempt to stop the barriers of trade, communication and
cultural exchange. The theory of globalization introduces the openness to the world and through
that it will promote the wealth of all nations.? Globalization as a phenomenon applies to the eco-
nomic exchanges, to the technological, political and the cultural aspects of life. Many analysts

1 “What is globalization”. Online. Available: http://www.globalization101.org
2 “What is Globalization?”. Online. Available: http://usforeignpolicy.about.com/od/introtoforeignpolicy/a/What-Is-Globaliza-
tion.htm
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believe that globalization is defined more from what it is not, than from what it is. Globalization
represents the interconnection and cooperation outside the nation state, which leads to today’s
model of modern world system. Furthermore, it defines a process where the events, decisions and
activities in one part of the world can have significant positive or negative consequences in other
parts of the world. * Therefore, globalization does not affect only one country but it affects the
whole world. Having in mind of what globalization represents, it is obvious that the future of the
European Union goes hand in hand with globalization.

The European Union managing globalization: The implications of globalization are worri-
some for the EU. Today, even do the European Union is one of the largest economic forces; it still
faces the challenge from the fast growing economies of China and India. The problems that the
EU faces in this context are: high unemployment, weakness of the education and research system,
the barriers for entering the labor market, the gaps between the rich and the poor and many more.*
Managing globalization by the EU is understood as an attempt by private and public actors to
ensure that liberalization of rules that apply to the flow of goods and services, capital and labor,
are respected, in order to bring together the market players and the governments. But, is manag-
ing globalization an expression which is used to calm the Europeans or is it a real policy? Many
analysts believe that managed globalization is a rhetoric used to explain to the Europeans that
politicians are acting upon the problems created from globalization. 3

Globalization represents big problem to the Europeans. They want the European Union to
start acting upon and managing globalization instead of just receiving it. Also managing the en-
largement of the European Union is a good way to start managing globalization because these
countries present a bigger threat than an opportunity for the EU stability and prosperity. ¢

A globalized or globalizing Europe: Globalization and Europeanization are definitions that
are very difficult to differentiate. The first definition explains that instead of contributing or par-
ticipating in the race of globalization, globalization is vied by standing aside and defining its social
model, values, and standards. And the second is saying that globalization is not something that can
be resisted, you just have to accept it. The only way for the European Union to keep the leading
place in the world and to stay the globalizer is by improving its competitiveness’. The European
Union holds a strong position in the international political economy; it owns five out of ten largest
national economies in the world. Also the European Union integration process can be considered
as a globalization project that will lead to EU being a globalizer instead of being globalized. The
enlargement of the EU will bring together new financial markets and new political and economic
agenda that will contribute to the global integration and the transformation of the international
political economy in terms of globalization. ®

Conclusion: The globalization of the economy has created more challenges than opportuni-
ties for the EU. At the beginning of this century the European Union started to feel the pressure
from the emerging new economies, but none the less the EU still plays a huge role in the world’s
economy by having the world largest market, being the largest exporter and importer of goods
and services. From a global perspective the future of the EU is rather good. The EU may not stay
the leading player and the biggest market in the world, but with the institutional innovation and

3 Simon Reich. “What is Globalization?”. (The Helen Kellogg Institute for International Studies) Online. Available: http://
kellogg.nd.edu/publications/workingpapers/WPS/261.pdf

4 Florin Bonciu. “European Union and the challenges of Globalization”. (Roman journal of European affairs). Online. Avail-
able: www.ier.rd/documents/rjea_vol6_No2/RJEA_Vol6_No2_EuropeanUnion_and_the_Challanges_of_Globalization.pdf

5 Wade Jacoby, Sophie Meunier. “Europe and the menagment of globalization”. (Journal of European public policy, 18 may,
2010). Online. Available: http://dx.doi.org/10.1080/13501761003662107

6 Wade Jacoby. “Managing globalization by managing Central and Eastern Europe: The EU’s backyard as threat and opportu-
nity”. (Brigham Young University) Online. Available: www.democracy.uci.edu/files/democracy/docs/conferences/jacoby.pdf

7 Andreas Antoniades. “Social Europe and /or global Europe? Globalization and flexicurity as debates on the future of Eu-
rope”. Online. Available: http://mpra.ub.uni-muenchen.de/28871/

8 Andreas Antoniades. “Social Europe and /or global Europe? Globalization and flexicurity as debates on the future of Eu-
rope”. Online. Available: http://mpra.ub.uni-muenchen.de/28871/
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the new policy this faith can be changed.” By managing globalization the European Union will
become stronger and stable. The European citizens believe that the stronger the EU is it can help
its citizens have the advantage of globalization while protecting them from its negative effects. So
far, it is visible that the EU can manage globalization, because it has the role of a globalizer and it
is influenced by the globalization process at the same time.
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Abstract

The purpose of this paper is to provide an analytical review of the recent literature on the
relationships between institutions and economic growth. Institutions including both formal rules
and the nature of interactions of economic, political and social spheres are crucial for understand-
ing economic incentives and long-run economic growth. An emerging literature provides new
empirical evidence for more precisely pinpoint how institutions operate and affect economic per-
formances, as well as the conceptual framework for modeling their impact and dynamics.

We limited the scope of this review to recent and macro-oriented studies of institutions and
growth. In short, we can interpret the rediscovery of institutions and to a lesser extent the renewed
interest, as a product of two trends. The first trend consists of an autonomous rediscovery of the
importance of institutions in the economics that resulted in new theories of how institutions doing
a significant and sizable effect on growth. The second trend is a renewed focus of international
organizations, policy makers and development researchers on the role of the institutions and gov-
ernance aimed at understanding and overcoming the heterogeneous outcomes of previous market-
oriented reforms.

In addition to the primary influences of the capital accumulation and skills embodied in
the human capital, the results confirm the importance for growth of research and development
activity, the macroeconomic environment, trade openness and well developed financial markets.
Together with the policies and culture, institutions provide the incentives that guide the behavior
of economic actors.

Keywords: economic growth, institutions, laws, regulation, institutional framework

Introduction

Institutions are defined as the humanly devised constraints that structure human interaction,
and provide the rules of the game. To an important extent, institutions determine the scope and
degrees of freedom for policymaking. While neoclassical growth theory has proved a powerful
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device for understanding the proximate sources of growth, empirical investigations have shown
that much of growth remains unexplained by factor accumulation.' In different ways, these litera-
tures gave rise to a search for ‘ultimate sources’ of growth that can explain the causes of factor
accumulation, technical change and thus opened the door to institutional analysis. There is now
a growing consensus that institutions matter for growth, but disagreement about how exactly, the
extent to which this is the case, and which institutional arrangements affect growth more than
others. Over time, early institutionalism (e.g. Veblen, 1899, Commons, 1936, Mitchell, 1910) and
post-WWII institutionalism (e.g. Gruchy, 1947, 1978; Kapp, 1950, Hirschman, 1958; Myrdal,
1968) have offered varying approaches to the study of institutions. New Institutional Economics
with its transaction cost approach integrated institutions with neoclassical analysis (e.g. North
and Thomas, 1973; North, 1990; Williamson, 1985). Building on this neo-institutional literature,
recent theories and econometric studies suggest varying causal mechanisms of how institutions
developed and determine long-run growth.

Sources of the growth framework

When we talk about “institutions”, we are referring to something much broader than simply
the set of easily recognizable legal entities, such as parliaments or central banks or unions (al-
though these are all particular examples of institutions). An institution is any generally accepted
procedure that governs the process of interaction between members of a society. Institutions deter-
mine the incentives of and constrains of an economic actors and shape economic outcomes. Legal
systems are another fundamental institution and here much attention has focused on the distinction
between civil law and common law systems — the former being based on a set of statutes handed
down by a supreme authority, the latter being based on a corpus of case law formulated by judges.
A second characteristic of legal systems that has attracted attention is the degree of independence
of the judiciary from the legislative authorities. An important social and economic institution that
is distinct from the legal system, yet closely related to it, is that of corruption; corruption provides
an important and accepted framework for economic transactions in many countries, although is
virtually absent from some others.

Figure 1 that follows, illustrates our conceptualization of ultimate, proximate and intermedi-
ate causes of growth including socio-economic outcomes. This framework is useful for several
reasons. First, it allows us to highlight the different levels of growth analysis. Second, using the
framework we can visualize the concept of endogeneity, which is mostly a function of time and
interdependencies with other variables. Third, it helps to clarify that development is a nonlinear
process, subject to simultaneity and circular causation at almost every level, as is evident from
the many feedback relationships in Figure 1. This is closely related to the problem of endogene-
ity. Fourth, it allows us to distinguish between two important aspects of development: growth of
productive capacity (GDP, GDP per capita) and socio-economic outcomes. In the following, we
briefly review the components of this framework.?

The proximate sources of growth are directly measurable sources of output growth, or, in
other words, the inputs into the production function (for both classical and endogenous growth
theory). We understand the equation in Figure 1 as the result of decisions of a variety of hetero-
geneous economic actors responding to constraints and incentives provided by policies and the
institutional framework.

In Figure 1, Y refers to output, K, L and R refer to the primary factors of production capital,
labor and natural resources, and the exponent e refers to the efficiency with which the primary

1 There is plenty of historical evidence in favor of this assertion (for example, Solow, 1956, 1957; Denison, 1967; Abramovitz,

1989; Solow, 1991; Easterly and Levine, 2001; Hoff and Stiglitz, 2001)
2 See Szirmai (2008), and Second edition of “The dynamics of socio-economic development” by Szirmai (2012) for a much
more detailed discussion of the framework.
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factors are used to turn intermediate inputs into final goods and services.? Once we have quantified
the proximate sources of growth, we can subsequently explore their links with the wider economic
and social sources of growth and development. Intermediate sources of growth refer to two types
of factors: first, trends in domestic and international demand and, second, economic, social and
technology policies. Policies include a wide range of interventions such as trade policy, macroeco-
nomic policy, industrial policy or subsidies to stimulate innovation and industry. They also include
all kinds of social policies in the area of social protection/insurance, education and welfare, which
affect the distribution of the fruits of growth. Including demand as an intermediate factor in this
framework shifts the emphasis away from conceiving of growth in the medium run and short run
as only supply-side driven.

Figure 1: Sources of the growth framework

Ultimate sources of growth

- Institutions (political & economic)

- Geographic conditions

- Demographic characteristics

- Class and power-relationships

»| - Historical shocks

- Culture and attitudes

- Long-run science & technology cycles
- Distance to technological frontier

Y

Intermediate sources of growth

- Economic, technology & social policy |—
- Demand trends (economic cycles)

— Proximate sources of growth

economic actors -t

> Y=A(KLR) J+A+P

Socio-economic outcomes

L— -Standards ofliving and consumption <
- Povertyand inequality

- Health and education

- Environmental sustainabillity

A

Source: Adapted from Szirmai (2008)

Underlying both the proximate and intermediate sources, there are even ‘deeper’ factors that
affects that we call the ultimate sources of growth. These include economic, political and social
institutions, institutional change, historical shocks, geographic conditions, long-run trends in sci-
entific and technological knowledge, demographic conditions and trends, culture, basic social
attitudes and capabilities, changes in class structures and relationships between social groups, and
long-run developments in the international economic and political order.

Socio-economic outcomes are what ultimately matter in development. However, we argue
that the most fundamental engine of development, especially in historical perspective, is sustained
increases in productive capacity and output growth over long stretches of time. The degree to

3 The concept of efficiency as used here refers to everything that increases output per unit of primary input. It includes econo-
mies of scale, efficient allocation of the factors of production within sectors (appropriate choice of technology), efficient allocation between
less productive and more productive economic sectors (structural change), reallocation of resources towards more dynamic sectors
(structural change), efficient allocation between countries (specialization and comparative advantage), utilization of capac-
ity and, last but not least, disembodied technological change. Disembodied technological change refers to changes in the
state of our knowledge that cannot be measured through changes in the quality of capital and labor.
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which productive capacity is transformed into social outcomes depends on the nature of social
and economic policy (intermediate causality), institutions, and initial levels of social inequality
(ultimate causality).

In addition to the primary influences of capital accumulation and skills and experience em-
bodied in the human capital, we would like to point out the importance for growth of research &
development activity, the macroeconomic environment and trade openness and well developed fi-
nancial markets. In addition, the empirical evidence lends some support to the notion that the over-
all involvement of government in the economy may reach levels that impede growth. Although
expenditure on health, education and research clearly sustains living standards in the long term,
and social transfers help to meet social goals, all have to be financed. It should be stressed, how-
ever, that as in the case of education, the reverse causality argument can be raised for the “size” of
government, to the extent that certain government services have an income-elastic demand. Bear-
ing this caveat in mind, the results suggest that for a given level of taxation, higher direct taxes
lead to lower output per capita, while on the expenditure side transfers as opposed to government
consumption, and especially as opposed to government investment, could lead to lower output
per capita. Government investment does not seem to influence the rate of private accumulation of
capital significantly but it may affect growth by improving the framework conditions (e.g. better
infrastructure) in which private agents operate.

Concluding remarks

Assessing the role of the institutions for economic growth is not an easy task. Long-standing,
deep-rooted political and social challenges have shaped each national institution and economy
today. Similar political institutions, set in two different countries, can affect their respective econ-
omy in different ways. Moreover, at the same time, institutions that differ politically, set in two
different countries, can lead their countries to similar economic performance.

It has been already demonstrated that economic institutions (such as property rights, regula-
tory institutions, institutions for macroeconomic stabilization, institutions for social insurance, in-
stitutions for conflict management, etc.) are the major source of economic growth across countries
(Rodrik, 2007). Among other things, economic institutions have decisive influence on investments
in physical and human capital, technology, and industrial production. It is also well understood
that in addition to having a critical role in economic growth, economic institutions are also impor-
tant for resource distribution.

It is obvious that a country’s political, legal, economic and social institutions will affect its
rate of economic growth. However, it is much more difficult to identify exactly which institutions
matter and exactly how they matter. This is an issue of some practical importance. Countries are
free to redesign their institutions in order to improve their economic performance. However, un-
less they can pinpoint the beneficial aspects of particular institutions, the only option is to import
wholesale the institutional structures of another, more economically successful country.
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A Mathematical- ECONOMIC APPROACH for ASSESSMENT OF MAIN
FINANCIAL INDICATORS of the COMPANY

Abstract

The paper presents a mathematical-economic approach for assessment of main financial indicators,
which allows determining the state of the company. The developed software visualizes the results,
helps users in decision making and company management.

1. YBog

3a YCHemHOTO pPa3BUTHE HA (UPMHTE OT CHIIECTBEHO 3HAYCHHE € AHAIU3BT Ha OTHCIHHTE
acIIeKTH Ha TAXHOTO (puHAHCOBO chcTosHME. [lokasarenurte naBaT BH3MOXHOCT J]a CE HANpPAaBST
CBOTBETHH M3BOIM, B3 OCHOBA Ha KOMTO (PMPMHTE MOTaT 1a NpearpueMaT JAeHCTBHSA, HACOUCHH
kbM ontuMuzanus [1]. Jlumcara Ha wWHTEpIpeTamust Ha pe3yiaTaTHTe OT (PUHAHCOBHUS aHAIU3
3HAYMTETTHO HaMalsiBa HEroBaTa IOJE3HOCT M C€ OTpa3siBa HETAaTUBHO BBPXY KauecTBOTO Ha
yIpaBiIeHCKUTE perieHus, GopMupanun Ha HeroBa 0Oaza. CrocoOHOCTTa [a ce NpeaBHKIa
KOPIIOPATHBHHUS HEYCIIeX MpeIy TOW Jia Ce CIIy4YH € OT BaKHO 3HAUeHHE 0COOCHO 3a KPEAUTOPHUTE
Ha npennpustuero [2]. M3rpageHu nporpamMHH NMPOAYKTH 332 M3TOTBAHE M BH3yalu3almus Ha
(unHaHCcOB aHanmM3 [3], Morar ja ObJAT MOJIC3HH HA TIOTPEOUTEITHTE.

Llenra Ha HacTosaTa paboTa € Ja MpeCTaBl MaTUKaTHKO-UKOHOMHYECKH MOJIX0/1 32 OLEHKA Ha
OCHOBHM (PUHAHCOBHM IIOKazaresu. Toi aaBa BB3MOXKHOCT Jla C€ ONpPEAENH CBhCTOSHHUETO Ha
¢upmara, epeKTHBHOCTTa OT NpEANpUeMaHe HAa CHOTBETHH NPOMEHH B YCIOBHATa Ha OM3HEC
cpenara ¥ M3BbpIIBaHE Ha MPOTHO3M 3a pa3BuTHeTo U. CrienuaiHo B Ta3u Bpb3Ka ce pa3paboTsa
codTyep, KOMTO TO3BOJSIBAT Ha 0a3zaTa Ha M3BEICHUTE PE3yNTAaTH MEHWKBPUTE 1a B3eMar
aJICKBAaTHH PEIICHUS, HEOOXOJMMH 3a YCIEITHOTO YIPABICHNE U Pa3BUTHE Ha (pupmara.

2. [IpencrasiHe Ha moaxo/aa
[Ipu wm3rpakmaHeTo Ha TOAXOJA CE BKIIIOYBAT HIKOJNKO KOMIOHEHTH. B TAX ca mpeacTaBeHH
crnenHuTe (GOPMYIH 3a U3YKCIIABAHE HAa WHICKCH, MTOKA3aTEIH M 3aBUCHMOCTH, KAKTO U YCIIOBHUS
BB3 OCHOBA, HAa KOMTO CE U3BBPIIBA OI[CHKA Ha ITONYICHUTE PE3YIITATH:
- CoenuwanHo (UHAHCOBaTa CTPYKTypa Ha (HpMa ce u3pa3siBa C OTHOIICHUETO Ha BCHYKU
W3TOYHUIIM Ha (UHAHCHPAHE, HE3aBHCUMO JaIX Ca JBITOCPOYHH WM KpaTtkocpounu [4]. Heka
SP:SI+82+S3 (1)

nl n2

KBbIECTO S, cyMa Ha I1aCuBa, 81: X; - CyMa Ha MIHATC OT pa3aciI co0cTBEH KaluTal, 52: P -
P i J
i=1 Jj=1
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n3
CyMa Ha IrpynuTe OT pas3aci MPUBJICYCH KalluTall; ng Z z; - CyMa Ha IrpyluTe OT pa3aci Npuxoau
1=1

3a Opaeny nepuony; nl, n2, n3 |,
P =§,*100/S, (2); r={1,2}, P - NpoueHT Ha BCAKa €IHA OT JBETE PA3TJIEHKAAHH IPYIIH.

- KoeduimenTure CchOTBETHO Ha miarexxocnocodHocT K, ¥ Ha (HUHAHCOBA

pl

3aTBKHAIOCT [5] K /-, KBACTO!
K,=818, 3), K,=S,/8, 4

- B’Lpr HapacTBaHC Ha obema Ha MpoAyKIHUATA BJIMAHUC OKa3BAT OCHOBHO /[IBa (baKTopa -
HapacTBaHC YUCJIICHOCTTA Ha pa60THaTa CWjia U HapaCTBAHC Ha MPOU3BOAUTCIIHOCTTA HA TpyJa [6]

Qpr_st =(xpr_'xps)Rpr+(Rpr_Rps)xps (5)

0, u 0, -00eM Ha IPOAYKIHA CHOTBETHO IIPE3 HACTOSAIIA M MPEIXOAHA TOMMHA; X, M X, -

HPOU3BOJUTEHOCT HA TPY/a 3a JABETE FOAUHH, R, U R, - CPEIHOrOAULIEH Opoii Ha TIepcoHaa,

(xpr _xps )Rpr
Qpr - st

B cnygas Moxe na ce HaMepH KakbB NPOLCHT ¢ HapacTBAaHETO Ha MPOAYKIMATA 33 CMETKa Ha
NPOM3BOAUTENHOCTTA Ha TPY/Ia.

- UnpexcHusT GakTOpeH aHaIN3 € KOHKPETHO NMPIJIOXKEHHE Ha HHIEGKCHHS METOA 32 M3MepBaHe Ha
BIMSHHUETO Ha OTZAENHU (PAKTOPH BBPXY W3MEHEHHETO Ha SBJICHHETO pe3yiraT. XapakTepbT Ha
(aKTOpHMS aHAIM3 Ype3 MHIACKCHH YHCIa M 3aBHCHMOCTH Ce ompeneis oT (opMUTe Ha Bpb3KaTa
MEX]y pe3yATaTUBHUTE U (paKTOpHUTE MoKa3arenu. Heka nHAeKcHaTa 3aBUCMMOCT UMa Buja [7].
I, =11, @)

W= 100 (6)

I, 1

Tpyza, cpenHus Opoil Ha pabOTHULIUTE.

. I, - CBOTBETHO HWHJCKCU Ha MNPOM3BCACHATAa MNPOAYKOUATA, IMPOU3BOJAUTCIHOCTTA Ha

x ¥

I, =&:ﬂ ®), I, :xl ), Iy :ﬁ (10)
st X ps y ps X ps y ps
AQ = Qpr _st (1 1)

X, H X, - HPOU3BOJUTEIHOCT Ha TPY/a 3a HACTOAIIA U NPEAXOIHA TOMMHA; ), M ), - CPEICH

Opoii paboTHHuM. Hapen ¢ MyNTHIUIMKATHBHUS WHACKCEH aHAJIM3 MOXE Ja CE HM3BBPIIM H
aIUTHBEH MHICKCEH aHanu3. [Ipu Hero e XxapakTepHo, Y€ OCBEH pa3laraHeTo Ha OOLIUS MHACKC ce
M3BBPINBA U pa3fiarane Ha aOCONIOTHHUS W OTHOCUTEIHUS mpupacr [8].

3. Pesynratu u o0chxIaHE

AHanu3pT Ha (UHAHCOBATAa CTPYKTypa Ha (UpMaTa IOKa3Ba YacTTa Ha COOCTBEHHS KamUTal
CIpSIMO TIPUBJICUCHUS. BXomuuTe maHHM 3a pa3paboTeHHs codTyepa ce€ H3BAMYAT OT
eJIEKTPOHHUTE IOKYMEHTH MK 0a3ara JaHHa Ha choTBeTHarta (upma. Hapen ¢ npuiokeHHeTo My
3a OIIEHKa Ha TEKYIIOTO U ChCTOSHHUE Ha 0a3aTa Ha HpenocTaBeHaTta MH(pOpMAIHs, TOH IaBa
BB3MOXKHOCT 32 BBBCKIAHC Ha MPOTHO3HH JAHHH, MOCPEJCTBOM KOUTO CE M3BBPINBA aHAIU3 32

CBCHTYAJIHOTO GLZLCHIO pa3BuUTHC Ha (IJI/IpMaTa. TaksB € Cjlydas, KOUTO CC pasrjicxkjia B
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Hacrosmara paboTa, IpeAcTaBeH Ha ¢ur. 1. [I3noa3BaHuTe NPUMEPHH JaHHU Ca CHOTBETHO 3a JIBE
roauHu (TpeaxogHa M Tekyma). MsrpageHusT codpTyep NpemocTaBs ONLHHU, KOMTO IO3BONABAT
HOTpeOHTeNNTe fa BU3yalM3UpaT W30paHHM pas3feld, IPyNH OT TAX, KaKTO M HeOOXOZUMHTe
craTuu. B pesynrar ot U3BbpIICHUTE U3UUCIICHUS TIPE3 PasrIIexkKIaHusl IIEPUOJL CE YCTaHOBSIBA IIPU
KakbB DUCK (YHKIMOHHMpA (upMmara, KOraro TOH cbluecTByBa. [IpuBnedenust kamuran (S,)
HaJIBHIIABa COOCTBEHHs KamuTan (S;) 3a ImpeaxojHaTa M3cienBaHa roauHa. IIpoMsHa B OusHec
cpenara HacThIIBa Mpe3 CIEABAIIaTa rO/INHA, KBJETO ce HaOIIoaBa U3BECTHA, HO HE JIOCTAaThYHA
CTAOMIIHOCT C HAPAaCTBAHETO HA COOCTBEHUS KaIuTaJl.
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Cofcrmes xamman - 51 (174 arim | EIRE!
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[ ——
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[ ST — 400 nes | 4es0 Fo T
revon | e a——
1 Fpamenepeass e
b 400 s | 4emon 269
2 Ihwarecpiras
cTaTHm | ranrad 1.0 A
L —
01
Il Jemrunmerven HE J0AE T3 12,16
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Cusia s facuna -Sp 137eET 10 14527 100 AHAAND |

@wur. 1 Jlanan 32 GUHAHCOBO CHCTOSHUE Ha (hupMaTa

CrenpanHo TpH OLEHKAa Ha CBCTOSHHUETO Ha (HUpMaTa ce pasriexaaT Koe(QUIUEHTHTE Ha
¢mHaHCOBA 3aTBXHAIOCT M IDIaTe)ocrmocoOHOCT. CodTyephT mNpemocTaBs HAMEPEHUTE H
W3BEIECHNUTE CTOMHOCTH 3a M3CIEIBAHNTE TOANHU U I'M aHAIM3Upa, KaKTo € IoKa3aHo Ha ¢ur. 1. B
ciiydass € HeOoOXOJMMO Ja C€ YCTAaHOBM Jajid Ca WU3MBIHEHH CHOTBETHUTE MW3HCKBAHMUS.
Cnomenarute koedunuentn (K, u Ky) Tps0Ba 1a npuemar cTOHHOCTH B ONpeneNeHH TPaHHIIU.
ToraBa ce M3MONI3BAT JIOTMYECKH YCIOBHUS, Ype3 KOMTO C€ INPOBEpsiBa NPHHAIIEKHOCTTA HA
M3YHCIICHUTE CTOMHOCTH KbM CHOTBETHHUS CUI'MEHT. 32 BCSAKA OT TSIX C€ M3BEXKIAT PE3YNTATUTE OT
aHam3a. ToBa O3HauaBa BU3yaJM3WpaHEe Ha M3BOJ 3a JAaJCHMS IIOKa3aTesl WM CHOTHOLICHHS
MEXIy HaJIWYHUTE TApUYHH CPEACTBA B OTACMHUTE CTaTWH. IIpH pasriexpaHuTe TaHHU
CTOHHOCTHTE Ha M3CIEIBAHNTE KOS()UIIMEHTH Ca M3BbH ONPEACICHNUTE IPaHuI. B mbpBus cirydait
3a npeaxojnara roauHa K,=0,92 (K,<2). BeB BTOpHA Cilydyaii 3a HacTosmara roauHa K,=1,04
(0THOBO € M3MBIHETO HepaBeHCTBOTO K <2). Ha 6a3ara Ha u3BBpIIEHHTE OLEHKH, COPTyepsT
IPEACTaBs pe3yirar, 4ye ¢pupmaTa (pyHKIHMOHHPA B YCIOBUATA HA onpexnesneH puck. Tesn aHamnsu
HOJIIOMArar, KakTo MEHH/DKEPH, Taka 1 COOCTBEHUIM Ha GUPMHU 32 B3eMaHEe Ha HEOOXOIMMHUTE H
e(QeKTHBHM pelleHHus 3a MNpeoJoNIsiBaHe Ha IOsBWIaTa ce (MHAHCOBA HECTAOMIHOCTTa Ha
¢upmara.

JlBata (pakTopa, KOMTO BIMSSAT Ha M3MEHEHHETO Ha o0eMa Ha MpOXYKIHMATa B AajieHa ¢upma ca
Opost Ha paOOTHHUIMTE U HapacTBaHE Ha MPOW3BOAUTENHOCTTa Ha Tpyaa. CrienmanHo Ha ¢wur. 2 ca
Npe/CTaBEeHN JTaHHU 32 BapHpaHe Ha MepcoHana (OTAETHO paboTHHUIM M o0y Opoif Ha BCHUKH
HaeTu JIMNa), HaMepeHus: 00eM Ha TPOIYKIHMATA ¥ IPOU3BOAUTEIHOCT Ha TPYZAA, CHOTBETHO 3a
JIBETE TOCJIEOBATEIHN TOANHN. Bb3 OCHOBa Ha M3BBPIICHATE U3UHCICHHUS M OLIEHKH COPTyephT
npenoctaBs  MH(GOpPMAnus OTHOCHO HApacTBAHETO HAa MPOAYKIMATa 3a CMETKa Ha
MPOM3BOJUTEIHOCTTa HA TPyZAa, B ciydas mocrta roisMm mpoueHT (81,68%). B 3aBucumoct ot
n300pa Ha TOTPEOHUTENS MOXKE J1a C€ BU3yaIU3Mpa U HApacTBaHETO Ha oOeMa Ha MPOAYKIHUATA 32
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cMeTKa Ha paboTHarta cuna. B To3u ciryyaii croitHoctTa € 18,32%.

B uscienBaneTo ce mpuwiiara €IMH OT METOJUTE Ha CTATUCTHKATA, a UMEHHO MHAEKCHHUS METOZ.
W3pbpuiBaiiky MyNTHILIMKATHBEH aHAIN3 COPTyephT IOKa3Ba OOWIMS MHIEKC Ha NMPOLYKLHATA,
KOUTO 32 MPUMEPHUTE JaHHU oT ¢ur. 2 e cnequust:  [;=1,15.
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®ur. 2 OneHka Ha MOKa3aTeId U UHICKCH

B nomeiHEHHE OTPEOUTENTE MOTAT 2 TMPOCIEIAT BIUSHUETO HA MPOM3BOIUTEIIHOCTTA HA TPyIa
(I,=1,12), xakto 1 Ha Opos Ha pabotumu (I,=1,06). OTaenHO ce M3BBPLIBA AMUTHBEH AHANMS.
ToBa naBa BB3MOXKHOCT J]a C€ MPEJOCTABSAT CHINO TaKa M PE3yJATATUTE OTHOCHO BIMSIHHETO Ha
KOMIIOHEHTHTE Ha a0COIOTHUSI IPUPACT M Pa3Mpe/Ie/ICHHE HA OTHOCUTEITHUS [IPUPACT.

4. 3axnroyeHne

B nactosimara paboTa e mpeacTaBeH MaTHKAaTHKO-UKOHOMHYECKH MOAXO 3a OLCHKAa HAa OCHOBHHU
¢uHAHCOBU TOKasaTenud. ToW ce mpuiara HpH ONpeleisHe Ha ChCTOSHHETO Ha (upmara u
e(peKTUBHOCTTA OT MpEANPUCMaHe Ha IPOMCHHU B YCJIOBUATA Ha Ou3Hec cpenara. Pa3paboTeHUsT
codTyep mo3BOJsIBa Ha 0a3ara HA W3BEICHUTE PE3yITATH 3a W3CICIBAHUTE MOKA3aTENU Ja CC
B3eMAaT aJCKBAaTHU PCIICHUS OT CTpaHa Ha COOCTBCHUIM M MCHHDKCPH HAa (QUPMH, KOHUTO ca
HEOOXOIMMH 32 YCIICITHOTO YIIPABJICHHUE W PA3BUTHE HA ChOTBETHATA (PHPMA.
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JIMAEP WJIM MEHUKBP?

JHEC 1 JIMAEP, U MEHU/I7K'BP!

BOIEHUYAPOBA A., A. {HAKHEBA

-TOJISIMATA BCEOTJIAMHOCT KbM I'OJIEMH IEJIA U3TPAXKIIA
I'OJIEMMH XOPA.*

IMPO®. I-P HEKOMUP BOOJEHHUYAPOB, IMH
10-TE IPUHIUITA HA MEJIUKA U MEHU/I’KBPA

Pestome:

B miobanHata CBBpeMEHHa HWKOHOMHKA, KOSTO OMNpenessiME Karo HMKOHOMHKA Ha
nHpOpPMALUATAa U 3HAHUETO, N3TOUYHUK HA Hal-BHCOKAa J0OaBEHA CTOMHOCT 3a OpPraHM3aIMUTE U
OM3HECHT Ca BEIMKUTE JINACPH, KOUTO YCIISABAT Ja aHTaXUpaT ~phlere” U ,,chpuara’ Ha Xopara,
KouTO ympasisiBaT. ChbBpeMEHHAaTa MKOHOMHKA CE HY)XJAae OT BENHMKM YHPAaBICHIH, KOUTO Ja
MIpUTEXaBaT aACKBaTHHU MapaJuTMH, YMEHNS ¥ WHCTPYMEHTH, C KOUTO Jia OTKIIOYAT TaJaHTa U
CHOocOOHOCTTA Ha XOpaTa 3a MOCTUTaHEeTO Ha BAXKHUTE IIPHOPHUTETH Ha GUPMHUTE, B KOUTO PAOOTSIT.

MeHNUKBPBT AHEC € OCHOBHO MH(OPMAIIMOHHO 3BEHO, MPEICTABISIBAI OPraHU3aIUATa U
OTTOBApSII 3a pe3yNTaTuTe OT HeifHaTa neitHocT. Toit pa3paboTBa cTpaTerus Ha MOBEIEHHETO Ha
oprannzanuara. C MOBHIIIEHA OTTOBOPHOCT M PUCK C€ NMPEBBILIAIIABA B PA3IMIHN POJIY U BUIOBE
JEHHOCTH.

YenemHuAT ppKOBOAUTEN TPsiOBa Jja ChUeTaBa KauyecTBa U Bb3MOKHOCTH M Ha MEHHIKXBP,
n Ha junep. Tod agMuHHCTpHpa, HO W BbBEXkAa MHOBaMH. OT 3HaYCHHE € JIBITOCPOYHATA
TIEePIIEKTHBA C POKYC BBPXY Pe3ylITaTd B pabotara, HO U ¢ (POKYC KbM XOPH30HTA, POKYCHPANKH Ce
BBPXY CHCTEMaTa M CTPYKTYpaTa, HO M C TOJIIMO BHIMAaHNE KbM YOBEIIKHUS PECYPC, BHYIITaBANKH
U NIEYETIENKHU TOBEPUETO MY.

Summary

In the modern global economy defined by us as being the economy of information and
knowledge it is the great leaders , who manage to engage the “hearts” and “hands” of the people
employed, that are the source of the added value to the organizations and businesses. The modern
economy needs great managers equipped with adequate paradigms, skills and instruments for
unlocking the people’s potential and talents necessary for the achievement of the companies’
important priorities.

The manager today is an important information unit both representing the organization
as well as being in charge of its business results. He develops the behavioral strategy of the

433



organization. He enters into different roles and realizes different kinds of activities taking great
responsibility and risk.

The successful manager has to combine qualities and abilities to being both a manager and
a leader. He administers, but also implements innovations. Not only the long term perspective
focused both on work results and on the business horizon is important; it counts not only being
focused on the system

JKuBeem B ermoxa Ha TOCTOSIHHH M BCEOOXBaTHM IpOMEHHU. [IpOMEHST ce opraHu3anuuTe,
XOpara M IEHHOCTHTE, IIPOMEHST Ce MOTPEOHOCTHUTE, TNIHNTE U PO(eCHOHATHUTE TPUOPHUTETH.

3artoBa AHEC € MO-TPYIHO Jla yIPaBIABall OpraHU3aluuTe 1 Xopara. MeHHUKbpUTE padoTsT
B IT0-CJIOKHA ¥ TPYAHA cpena. ToTamHaTa MpoMsiHa TIOCTaBs Xopara ¢ YIpaBIeHCKN (DYHKIUH MTPe
CCPHO3HU W3MUTAHUA.

ChbBpeMEHHHAT MEHHKBD € MPOBOKHpaH Aa ObJe HE NMPOCTO MEHHWDKBD Ha PyTHHHHU
MIPOLIECH, a IUAEP Ha Xopa ¢ OOIIHM [eNU U 3aeJHO ¢ TOBa J1a Obe He IIPOCTO JIHJEP, a JIHJEep U Ha
MPOMSHATA.

JluaepbT € "4oBeK ¢ SICHA IeN U rocienoBarend. [IoHATHETO Mpou3XoKIaa OT aHIIMiicKaTa
oyma lead - Boms, Kapam, yOexmaBaM, BB3HHKHAJIO KaTO ONpENEJeHHE 3a BOAAUUTE Ha
MONUTHYECKH TPYNH W MapTUH. JINYHOCTTA Ha JHepa, HeroBara [IEHHOCTHA CHCTEMa W JINYHUST
IpUMep NMpeJonpenessiT YHUKATHOCTTa My. JInnepsT nsrpakaa, pa3Busa, MpUBINYA, ITIOJ00psIBaA
W yBenn4aBa JeifHocTTa n OusHeca. ToH BIBXHOBSIBA CIY)KUTEIUTE CH U € HOCUTEN Ha HOBUTE
uzien. 3a 1a TH MOTHBHpA, € HEOOXOAMMO JHIEPHT Ja pa3roBapsi, HO HE NPOCTO Ja HperaBa
nH(opMaIys, a Ja Hakapa YWICHOBETE HA €KWIIa Jla TOBSIpBAaT B HETO M Ja ro mociensar. Toi
TpsiOBa J]a TMOATHUKHE CITy’KUTENUTE Jja Ca eMOIMOHAIHO CHIIPUYACTHU KBbM IenTa. ToraBa mma
WCTHUHCKH IIAHC /1a yCIIee.

MeHUKBPBT IUTAHNPA U YIPaBIABa, OPTaHU3UPA 1 KOOPIAUHHPA, HAIIPABIISBA M IIPEHACOUBA,
M3MEepBa M KOHTpOJIMpa paboTara Ha TpyIa Xopa ¢ el TOCTUTAHETO Ha ITPEABAPUTEITHO IITAHyBaHH
HaMmepeHus. Upes menecbo0pa3Ho M3MOI3BaHE HA PECYPCUTE B OpPTraHM3aIMATa U IIPUIaraHeTo Ha
CHBPEMEHHU M KOHKPETHH (OPMH Ha yNpaBleHHE, MEHHUUKBPBT PEANTN3NpPa UIEH U MPOTYKTH.
Toit ce xapakTepHu3npa ¢ IIPUTEKaBaHETO HA 3aKOHHA BIACT B O(HIIMAIHATA OpraHU3alMOHHA
CTpyKTypa. TepMUHBT MEHHIKMBHT MPOM3XOXA OT aHIVIMHCKATa OymMa manage - PHKOBOIS,
ynpasisiBaM. KopeHbT Ha Iymara € man - 4oBeK. CEMaHTHYHOTO 3HAUY€HHWE Ha ,,MEHHUIKBD” €
»pBKOBOzIeI Xopa”. OcBeH TOBa 3HAUCHNE, AHIIMHCKATa [yMa UMa CMUCHIIA Ha CAPAGAM ce.

MEeHUKBPBT AHEC € OCHOBHO MH()OPMAIIMOHHO 3BEHO, ITPEACTABIIIBAIL OPTaHHU3AIMATA
OTroBapsIll 3a Pe3yATaTHTE OT HeifHaTa AeiHoCT. Toi pa3paboTBa cTpaTerys Ha MOBEACHUETO HA
opranmzaiusTa. C IOBUIIEHA OTTOBOPHOCT M PUCK C€ MPEBBINIAIIABA B PA3IMIHN POJIH U BUIOBE
neiiHoctu. ITopagu romemust o6eM pazHOponHa WHpOpMANUs ¥ HEOOXOAMMOCT OT OOIIyBaHE C
Xopara, MCHHKbPBT NMa Ae(OUINT Ha BpeMe 3a B3eMaHe Ha PEIIeHNs U aHAJH3HPaHe.

JInnepcTBOTO M MEHUDKMBHTHT CE BBIUTHINABAT B Pa3JIMYHU ACHIEKTH OT YIPAaBICHUETO
Ha eJJHa OpraHM3aloHHa enuHMIA. 3amo? Te mpencraBisBar ABETE CTPaHH Ha €IHA MOHETa,
a He B3aMMHO H3KJIIOYBAIM CE€ MPOTHBOIOIOXHOCTH. M ABeTe MMar 3a Ied Aa MaHWITYJIHpaTr
JeWCTBHUATA HA JIPYTH XOpa B IpaBHIHATa Mocoka. Ho kak? AHamu3upaiky 3a00HMKaiiIaTa ro
cpena, yIpaBJIeHebT MPEABIKIA CHOUTHS U PEaKIMH | CIIeBa CBOS IIaH /10 M3IIBJIHIBAHE Ha
MIOCTaBEHAara e, a OHSKOTa ... CTUTa ¥ MHOTO TI0-Jased.

Karo Haii-BaxHHM KauecTBa 3a YCIELIHHUS YIPaBICHEI] ce 04epTaBar CJIeIHUTE TPH YepPTH Ha
XapakTepa — Chb3HATETHOCT, EKCTPOBEPTHOCT U ChBMECTHMOCT.

Omnpenensmy 3a ycrexa Ha OpraHu3alysATa WIN 3BEHOTO Ca CIICIHUTE KPUTEPUH:

e JINYHUAT ycnex: KOJKO Obp30, ePUKACHO U Ka9eCTBEHO PA0OTH CaMUST YIIPaBIIsBaIL?

e  EXuNHO M3IBJIHEHHE: KAKBO € CBBPIIMII €KUITHT (B KOJMMYECTBEHO N3PA3E€HU IUHUIIN)?
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e  VIOBIETBOPEHOCT Ha CITY)KHTEINTE: KOJIKO JOBOJHH Ca XOpara OT eKHIa ¥ 0T COOCTBEeHara
um pabora?

e  VIOBIETBOPEHOCT OT YIPaBIE€HELA: KOJIKO JOBOJIHHU €A XOpaTa OT €KUIA U yIPaBIEHUETO
Ha MEHUIXKbpa?

B ympaBieHueTo ch3HATENEH € YOBEKBT, KOMTO € HaAeXKJEeH, OTTOBOPEH, OpPUEHTHPaH
KbM JIeiicTBHE, IUIaHUpall U CTPYKTypeH. ToBa KauecTBO HpeAoNpenceis Hail-CHIIHO YEeTHpUTE
KpUTEpHs 3a yclleX, B YaCTHOCT HAl-MHOIO €KUITHOTO WM3IBIHEHUE U YAOBIETBOPEHOCTTA Ha
CIIy’)KUTEITUTE B €KUIIA.

ExcTpoBepTHUST ynpaBieHell € JyXOBeH, OOIIMTeNeH, ChpedeH, B J00po HACTpOEHHE,
aKTHBEH M OTCTOSBAlll CBOETO MHEHME. ToBa KauecTBO CE€ M3pa3siBa Hall-CUJIHO B KpUTEpHUS 3a
HETOBHUSI TUYEH yCIIeX.

CbBMeECTHMOCTTa c€ Ompesens Hail-noOpe ChC CIeTHHTE OTIMYUTETHH Oene3n —
TIPEAN3BUKBAIL JIOBEpHUE, aITPYHCTHUECH, CTOBOPYMB, CKpOMeH M Onar. ToBa e ompenensmo 3a
YAOBIETBOPEHOCTTA HA €KUIA OT TeXHHUS BoAad. [3]

WnBa MoMeHT, Koraro juiepure TpsiOBa 1a NPOSBAT yMEHHE 3a M3IpaXIaHe HAa HOBA
OpraHM3alliOHHA CTPYKTypa. 3amloTo TOBa, KOETO € OMio mepdeKkTHO Buepa M JHEC, Bede e
HenmpujaoxuMo ytpe. CTpykTypuTe TpsOBa Ja ca B Kpak C HOBHUTE MOTPeOHOCTH, TpsOBa
HENPEeKbCHATO Jla ce ajantupar. B cdepara Ha 31paBeorna3BaHeTo HaH-JOOPHAT MPHMEpP € C
YaCTHHTE 3][paBHOOCUTYpPUTENHHU (oHmoBe. Jlo ckopo Te Osixa MajKo M3BECTHH WM CE CIIOpele
T10 TSIXHATa MPWIOKUMOCT B OBJITapcKHUTe YCIOBHS. JIHEC BOAEIIN EKCIIEPTH H 3paBHU TTOJIUTHIH
ca yOe/leHH B HEOTJIO)KHATa IIPOMSIHA 1 HEOOXOAMMOCTTa OT Pa3BUTHETO Ha Te3H (POHIOBE, PECIl.
Obnemy 3acTpaxoBareny. HykHu ca HOBM JMAEpH, KOUTO Ja MHUIMMPAT IPOMSIHA B 37paBHATA
KyATypa U CUCTEMa M KOUTO Jia peaJu3upar MHUPOKOTO OPraHU3alMOHHO Pa3BUTUE HA YACTHUTE
3[PaBHOOCUTYPHUTEIIHH CTPYKTYPH, B YaCTHOCT pa3OKpa ce NPUHOCKHT € 3a [SUI0TO 3/paBeolia3BaHe
1 OTTaM 3a IUI0TO 00IIEeCTBO. 3[paBOTO OOIIECTBO MMa BBH3MOXKHOCT M BpeMe J1a ce ,,3aHuMaBa“
C peliaBaHe Ha JAPYTH MPOOIEMH — NKOHOMHKA, KyJITypa, IIOJIUTHKA U T.H.

CnoXHOCTTa Ha W3MBIHSIBAHUTE NEHMHOCTH B 3[paBEONa3BaHETO, CBBP3aHU C €KCTPEMHU
CUTyalluh M C pPHCKOBE Hajarar HEOOXOJMMOCTTa OT pa3JIMuHH JIMAEPCKH CTHioBe. Te
MIPEJCTABIABAT PA3IMUHO YIIPABICHCKO MOBEJEHUE, YUECTO CE MPEIUIUTAT U MPEIOKPUBAT

VYnpaBneHensT feiicTBa upe3 cBos exun. Herosarta posst € mpeau BCHYKO IPU peaTu3upaHe
Ha CTpaTerudecka U Ha aJalTUBHA IpoMsHa. CTpaTernyeckara poJis Ha JIMJepa 10 OTHOILIEHHE
HAa IeJIUTE € HeOCIOopUMa U T He MOXe Jla ce JieJIeTupa Ha Jpyru 4ieHoBe Ha exumna. Ho koraro
ce Kacae 3a TeXHWYecKa IPOMsIHa, JINIEPBT MOXKE U TpsiOBa B ONpe/esieHa CTeleH Ja AelIerupa
(YHKIMU Ha IpyTH WICHOBE Ha OPraHU3aIHsTA.

HoBusiT ynpasnener HHTErprupa poMsiHaTa B caMusi cede CH, TPeBpbhIIa 51 B CBOS HEM3MEHHA
MOTPEOHOCT, B CBOH CTHJI HA MHUCJIEHE U eifHOCT.

VMma MHOro u Haii- pa3nMuyHM Kiacallud, NMpaBujia , MPUHIUNM, NPEHOPBKH, KaKTO 3a
e(peKTUBHO MEHUKBPCTBO, TaKa U 3a THAepcTBOTO. OT ChbBpEMEHHHUTE PBKOBOIUTENHN CE N3UCKBA
Jla ymnpapisiBaT OW3HEca, JOKAaTO IO NPOMEHST, 3aTOBa MMa KOHIIEHTPUpPAHE BBPXY CEleM OT
OCHOBHUTE M3BEJICHU ITPaBUIIa 32 €()EKTUBHO YIPaBIICHHE.

[TepBOTO MpaBMIIO 3a BCEKH JIMJIEP €, Ye TPsIOBa Ja ycree Aa yCBOU JBOMHATa IIepCIeKTHRA.
Havannara To4ka 3a €THOBPEMEHHO yIIpaBJieHHE U IIPOMEHSHE Ha OM3HECa € MOAIbP)KaHEeTO Ha
HapedeHara oT YUHQBPA ,,[Ip4” Xonanz ,,ABoitHa nepcriekTrBa”. Tst 03Ha4aBa BCEKH OT YJICHOBETE
Ha eJTHa KOMIIaHU /1a He TIpeHeOpernsa U JIBeTe MOCOKH - Ja ca YCICIIHN U B YIPABJICHUETO H B
MIOCTUTaHETO Ha IPOMSIHA, KOTaTo TS € Hy)KHa, IIPH U3BbPIIBAHETO Ha CBOsITA paboTa.

Broporo mpaBuno e ga ce CTUMyIHpa MOAABP)KAaHETO Ha Ta3M JBOWHA MEPCIEKTUBA OT
IIpaBUIIHUTE XOpa. B ocHOBaTa Ha nMMzEepa CTOM MOTHBAIMATA, HO OCBEH COOCTBEHATA M Ta31 KOSITO
TpsIOBa Ja IpeM3BHKA B OKOJTHHUTE, 32 JIa TOCTUTHE XKEJTaHUTE Pe3yJTaTH U YCIIeXH.

YenexbT 3a M3BBPIIBAHETO Ha NMPOMSIHATA 3aBHCH OT BHCIINTE JIMJEPH — IMEHHO Te TpsiOBa
Jla ch3AaaT CTUMYIHUTE U MOTUBALIMATA 32 MOAAbPKaHe Ha MepCIeKTUBATa ,,IpoMsiHa’”. 3aToBa U
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T€ MHOTO 4ecTo OMBAT Ha30BaBaHMU KaTo JIMJIEPU Ha TPOMSHATA.

Be3 sicna BU3MA mpoMsHara € HeMUCITHMa. Bususara ce Bp3lpuemMa 3a IIHTEBOAWTEN Ha
MpoMsiHaTa ¥ TPsIOBa Ja IONIPUHACS 32 YYBCTBOTO Ha CTAOWIIHOCT B €HA OPTaHM3aIlMs, B KOSTO
HacThIIBA peopraHuzanys. Bususra 3a Ob/elIeTo Ha OpraHu3anusITa, He TPIOBa Ja ce M3IyCKa
OT IIOIVIefla Ha JMJepa JIOKAaTo yNpaBisiBa W mpoMeHst OuszHeca. OCBeH ye TpsOBa 1a IOKa3Ba
KpaiiHara IieJI, BU3MsATa TpsOBa aa ObJie M J0CTAaThYHO SICHA M MOAPOOHA, 3a J1a TOCIYXH Karo
OCHOBA 3a €XXeJIHEBHUTE AEHCTBUS 110 IPOMSHATA.

YeTBBPTOTO ITPaBUIIO OTIPEIEsi PHKOBOAEHETO Ha paboTara ¢ HOMOIITa Ha JIBa OM3HEC-TIJIaHa,
€/IMH 32 yNpaBJIeHHeTO Ha OM3Heca U APYT 3a IPOMEHSHETO My. bu3Hec-11aHoBeTe ca CIUCHIH
Ha 3a/1a4iTe U NPOEKTHTE Ha opraHu3anusaTa. Llenure n 3agaunTe B IIaHa Ha YIpaBICHUETO Ha
JIeMHOCTTa ce M3BIMYAT OT Npolleca Ha M3TOTBSHE HAa OOWYalHMS IUIaH 3a NevyajJOuTe WM 3a
paborara. Hsikon excriepTs mpenopbs4Bar BKIIOYBAHETO HAa HE MOBEYE OT CEIEM LENH BB BCEKH
TaKbB CHUCHK. YHHOBPH ,,Jlp4” Xomana Hapuya TO3W IBIBI CIUCHK OIaIlIKaTa Ha IpOMsHATa.

[eto mpaBwuIIo € OT royIsIMO 3HAUSHHME 32 CITyKUTENNTe. To ce OTHACS 3a TOBa, Ue KOraTo Te ce
CIPaBAT YCHENIHO ChC 3aJ1a/ICHUTE UM 33/1a4H, yIIPaBiIsiBaIlIns TPsiOBa 1a 0TOEIsA3Ba IIOCTUTHATUTE
pe3yaTaTH M Ja OIpeAeNs 3aciy’KeHH Harpajau, OOHYCH W IO TO3W HA4YMH Ja TH CTHMYJIUDA,
MoTHBHpa. TyK poJsiTa Ha JIuziepa € ChIo OCHOBHA, Thil KaTo TOW TpsiOBa /1a 3Hae Kak Jia MOAXOIH
WHJIMBHUIYaJTHO KbM BCEKH CITyXHTell. Bce mak xopara ca pa3iuyHy ¥ U3UCKBAT PA3IMYHM HElla.

[IponnnarenHuTe Juaepy 3HaSAT, Y€ € IOJE3HO Ja Ce MPOBEXIAT PeIOBHU CHOpaHus, Ha
KOMTO J1a C€ OLIeHsBa CBBbpIIIEHaTa padoTa 1 J1a ce 00CHI1 KaKBO MPEACTOH Ja Ce U3BbpIIN. TouHO
TOBA € U IIECTOTO MTPABHUIIO.

U Bce mak KOJKOTO M J1a HU C€ CTPYBa, Ue MpOMsSHATa MOXKE Ja M34aKa, HaCTBITWIIO JIU 1 e
BpPEMETO, HHIIIO HE MOXeE Jia sI CIpe. 3aToBa CEIMOTO NPABHJIO HM HACOYBAa TOYHO KbM TOBA Jia
HE YakamMe, a Jia Ce BB3IOJI3BaMe OT pasKpWIIUTE Ce BB3MOXHOCTH 3a NpoMsiHa. lIMeHHO Te3n
BB3MOXXHOCTH IPEAOCTABAT Ha €(DEeKTUBHUS IUAEP [IaHCA 1a YIPaKHSIBAa KOHTPOJI HAJl CUTYalHsATa,
3a Jla € CUTYpeH, 4e U cTapara paboTa, n paborara 1o npoMsiHaTa HalpeaBaT eJHOBpeMeHHo. [la
ce YTBBP/IM KaTo Oe3CIOpeH BOjIad B OPraHHU3ALMsTa U 1a HAMEPH CBOUTE MOCIIEA0BATENH. [2]

YenemHusAT ppKOBOAMTEN TPsiOBa Jia chyeTaBa KadecTBa W Bh3MOKHOCTH M Ha MEHHIKED,
u Ha juaep. Tol agMUHHCTpUpa, HO W BbBexJa MHoBarmu. OT 3HaYEHWE € JBITOCpPOYHATa
NepreKTHBa ¢ (POKyc BbpXy pe3yaTaTH B paborara, HO 1 ¢ pOKyC KbM XOpH30HTA, (POKyCHUPaAIKH ce
BBPXY CHCTEMara M CTPYKTypara, HO U C FOJIIMO BHUMaHHE KbM YOBEIIKHUS PECYpC, BHYIIIABAHKH
W TIedueNielikn 1oBepueTo My. buneiiku no0bp yrpasieHel, TOH TpsOBa Ja IpreMa peasHoCTTa,
HO ¥ Jla g W3Clie/Ba, Ja NpeIU3BUKBa CTaTyKBOTO, OTKOJKOTO Ja To Bh3npHeMa. B o0obmenue
YCIIEXBT C€ ChCTOM B TOBA JIa ITPABUII IPABUITHUTE HEIla IPaBHITHO.

HctnHckn edeKTHBHHUTE JUAEpU 3HAAT, Y€ HsAMa €IWH-€AMHCTBEH J00Bp MOAXOZ 3a
yIIpaBJIeHUE Ha XOpa, U aJalTHPAT YIPABICHCKHUS CH CTHJI B 3aBUCHMOCT OT HUBOTO Ha pa3BUTHE
Ha Xopara, KOMTO PBKOBOJST. BaxkHO € 1a ce och3Hae, 4e JMIECpPUTe HEe MOraT Ja yNpaBisBar
Xopara, KakTo IIapHuTe, akTUBHUTE, BpEMETO M T.H. Te Morar caMo J1a UM BIUSISIT | J1a paboTST C THIX,
3a J1a UM TIOMOTHAT Ja TOCTUTHAT LEJINTE CH U LEUTE Ha OpraHn3alusiTa.
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Abstract: in this paper analysis of the transport services and mobility within the region of
Vidin are analyzed. In this regard the accessibility and the options to move from (to) the town of
Vidin to (from) other settlements within the region, where major natural or cultural attractions and
sites that are interesting for the tourists are located, are outlined.
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In this paper an analysis of the transport mobility within the region of Vidin, Bulgaria is
performed. In this regard, the available options to move/ travel from the town of Vidin to other
settlements within the region of Vidin located near major natural and cultural attractions are
outlined. The choice of Vidin as a starting point is justified by the relatively favorable access of
the town compared to the other major towns and villages within the region.

The town of Vidin is a nodal point along the Danube River in the area. It has a river station
for servicing passenger ships. The town is also easily accessible from Romania, as well as from
within the country by the regular bus services and by train as there are a bus and a railway stations.
The railway station of the town of Vidin is the last stop of the railway line Sofia-Vidin (from the
capital of Bulgaria — the town of Sofia - to Vidin). Regular fast and passenger trains from Vidin
to Sofia are available four times a day. The town of Vidin is also the main transport hub in terms
of bus lines that provide connections to larger towns and villages in Bulgaria. Some of the buses
on these lines run only once or twice a day, while others are far more regular. For example, buses
from Vidin to Sofia are available about eight times a day; such is the number of buses on the same
routes in the opposite direction — from Sofia to Vidin. Some buses are direct (they stop only in
Sofia/ Vidin), while others stop at other towns/ villages of the country. Buses from Vidin to other
major towns in Bulgaria, such as Pleven, Veliko Tarnovo, Lom, Kozlodui, Slantchev Briag, Sveti
Vlas, etc. are available once a day in each direction. There are also regular bus lines to other major
towns of the country, such as Vratza, Stara Zagora and Burgas. From the analysis of the regular
buses and trains between Vidin and other towns and villages of the country, presented above, it
can be concluded that the bus transport is significantly better developed than railway transport,
as there are more bus routes covering a larger number of settlements and buses operate in more
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frequent time intervals. However, the buses to some destinations are infrequent, which could
hinder the tourists to both go to and return from the destinations the same day.

The service rent-a-car (providing opportunities for hiring cars, buses, minibuses, motorcycles,
etc.) is offered in the town of Vidin. The service is provided by travel agencies and specialized
transport companies in Bulgaria and in the region of Vidin. These companies usually offer options
for transportation to/ from and within the region, s well as the service hiring a driver. Transportations
are offered on the routes: Vidin-Sofia, Vidin-Vratza, Vidin-Montana, Vidin-Belogradchik, Vidin-
Lom, etc. In addition, tourists can travel by their own vehicles to, from and within the town of
Vidin. In this regard, it should be considered that the tourist centre — the town of Vidin — is situated
about 200 km northwest from the capital of Bulgaria — Sofia, 100 km northwest from the town of
Montana, 52 km north from the town of Belogradchik, 56 km northwest from the town of Lom and
30 km southeast from Bregovo. When planning their trips tourists should be aware that within the
district (the region) of Vidin, accommodation opportunities are available only in the town of Vidin
and in (around) the town of Belogradchik.

Destination Vidin

Tourists who arrive in the town of Vidin, either at the river station by ships, or from Romania,
or from inside the country by regular buses or trains, or by private cars, or car rental or shuttle
service, can spent some time visiting the sites of the town of Vidin. In this regard very interesting
are: the well preserved Baba Vida fortress, the fortress system Kaleto, the remains of fortresses
walls and adjoining towers of the ancient town of Bononia, the expositions of the Regional
Historical Museum located in the buildings, named “Krastatata Kazarma” and “Konaka” the Art
Gallery “Nikola Petrov”, the Vida Theatre, the Turkish Mail, the Danubian Garden, as well as the
cathedral “St. Dimitar”, church “St. Petka”, church “St. Pantaleimon”, church “St. Nikolay”, the
Mausoleum of Antim I, the Mosque and Library of Osman Pazvantoglu and the Synagogue.

The accessibility of the sites is favorable, and depending on their current locations, that in
turn defines the distance to the attractions, tourists can travel by private cars, taxi, car rental, public
transport vehicle, bicycle (although it should be considered that there are no bike lanes and special
parking spaces for bicycles, which could give rise to problems of a different nature) or to move on
foot as much of the sites are concentrated in the central area and near the Danube Garden.

The tourists can visit the following sites located near the town of Vidin: Albot Monastery
near the village of Gradec; Izvor Monastery near the village of Izvor in the municipality of
Dimovo; Biosphere Reserve “Chuprene” near the village of Chuprene (where one can also see
some churches and get acquainted with the local carpentry craft), the municipality of Chuprene;
the Area of Bozhuritsa; Rakovishki Monastery in the village of Rakovitza in the municipality of
Makresh; Remains of the ancient Roman town Ratsiaria in the village of Archar in the municipality
of Dimovo; Dobridolski Monastery “Sveta Troitsa” in the village of Dobridol in the municipality
of Ruzhentsi and the Dortikum fortress near the village of Vrav in the municipality of Vidin.
Alternatively, tourists can go to Belogradchik, where they can see the famous site Belogradchik
Rocks, as well as the Belogradchik Fortress, located nearby, and the Historical Museum, the
Museum of Natural History, the Art Gallery and the Observatory in the town of Belogradchik.
The Magura Cave located near the village of Rabisha, the caves Kozarnika and Lepenitza near the
town of Belogradchik, as well as the caves Suhi Pech and Venetz in the municipality of Dimovo,
the Rabisha Lake and the waterfall “Bela Voda” in the village of Stakevtsi, are sites that can be
visited by tourists who stay in the town of Belogradchik. The tourists also have the option to visit
the town of Kula, where they can explore the ancient fortress Castra Martis and the church “St. St.
Peter and Paul” located in the town center. It can be summarized that there are options for traveling
to the major sites of the region of Vidin, starting either from the town of Vidin or from the town
of Belogradchik. The tourists who want to visit the major sites located in the region of Vidin can
spent some nights in the town of Vidin and some other nights in the town of Belogradchik. There
are hotel establishments in these two towns. There are a number of interesting sites located in or
438



around the two towns that can be visited. In this regard, tourists can travel by private cars, hired
cars or buses, taxis or trains (the options for traveling by train are limited as there are no railway
stations located near the majority of the sites), and/ or by regular buses that provide opportunities
for travel to towns and villages located in the territory of the region of Vidin. Below, an analysis
of the bus lines is presented in order the options to travel to significant natural and cultural sights
in the region of Vidin to be highlighted.
Destination Albotin Monastery

In order to visit the medieval rock monastery Albotin tourists can travel by the regular,
scheduled buses from the town of Vidin to the bus stop of Gradec on the following routes: bus
routes from Vidin to Gradec, as buses can be direct (do not stop at other settlements besides Gradec/
Vidin) or indirect - stop at other settlements (the timeline is different depending on the days of the
week — Monday, Tuesday, Wednesday, Thursday, Friday, Saturday and Sunday); bus route from
Vidin through Gradec to Boynitsa; bus route Vidin — Kula — Boynitsa — Rabrovo — Vidin, where
Gradec is one of the last but not the final stop/ destination (it is performed only from Monday to
Thursday); bus route Vidin—Rabrovo-Boynitsa—Kula—Vidin, where Gradec is one of the initial
stops (performed only from Monday to Thursday); bus route Vidin-Rabrovo-Gradkovski Kolibi
(performed on Tuesdays, Fridays and Sundays); bus route Vidin - Rabrovo; and bus route Vidin —
Boynitsa — Borilovetz. The average ride from Vidin to Gradec takes about 20-30 minutes (except
for the route Vidin — Kula - Boynitza — Rabrovo — Vidin, as the ride from Vidin to Gradec takes
about 3 hours). During weekends there are buses in every 1.5-2 hours, and during the other days
of the week there are buses in every 1-1.5 hours (or more often) in both directions Vidin-Gradec
and Gradec-Vidin. The relatively short distance between Vidin and Gradec (about 13.6 km) makes
it possible for tourists to visit the Monastery and return in Vidin the same day.

Destination Izvor Monastery

Regular buses from the town of Vidin on the following route can be used by tourists who
want to visit the Izvor Monastery located near the village of Izvor (2 km away): bus route Vidin —
Dimovo — Kladorub — Dimovo — Shipot — Lagoshevtsi — Dimovo — Vidin, as the village of Izvor
is one of the last stops (it is performed only on Tuesdays, Thursdays, Fridays, Saturdays and
Sundays). The ride from Vidin to Izvor takes about from 1 hour and 10 minutes to 1 hour and 30
minutes. There are buses only once or twice a day (in the morning and/ or in the afternoon), as
there are no regular buses on Mondays and Wednesdays. There are buses from Dimovo to Vidin
once or twice a day on Tuesdays, Thursdays, Fridays, Saturdays and Sundays in both directions.
Tourists can go by bus to the village of Izvor in the morning, to see the Monastery and to return
to Vidin the same afternoon only on Tuesdays and Fridays. Tourists should plan trips in advance.

Destination Bozhuritsa Area

Tourists who wish to visit the area Bozhuritsa can travel by regular buses from the town of
Vidin to the village of Sinagovtsi on the following routes: bus route Gramada-Vodna—Vidin (it is
not performed on Saturday, Sundays and during holidays); bus route Gramada—Toshevtsi—Vodna—
Vidin; and bus route Vidin—Sinagovtsi—Bozhuritsa Park. Some of the buses run only on certain
days. The distance from Vidin to Sinagovtsi is about 15 km and the ride by bus takes about 30
minutes or about 40, or 50 minutes up to 1 hour. There are buses from Vidin to Sinagovtsi in every
1 hour on average, hence tourists can go to Bozhuritsa and return to Vidin the same day.

Destination Rakovishki Monastery

Rakovishki Monastery is located 4 km away from the village of Rakovitza. Therefore, it
can be reached by using the regular bus service from the town of Vidin to the bus stop of the
village of Rakovitza, then continuing walking on foot. In this regard the regular buses from Vidin
through the village of Rakovitza are traveling along the following routes: bus route Vidin—Kula—
Rakovitza—Bukovets—Vidin (it is performed every day except for Sundays); bus route Vidin—
Kula—Kireevo—Makresh—Vidin; bus route Vidin—Makresh-Rakovitsa-Kireevo; and bus route
Vidin-Kula-Rakovitza. The distance from Vidin to Rakovitza is about 65 km and the ride takes
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about 1 hour and a half. Buses on the scheduled routes are available in the morning and in the
afternoon. Tourists can go to the monastery in the morning and return in afternoon the same day.
Destination Castra Martis Fortress , town of Kula
In order to explore the Castra Martis Fortress in the town of Kula, the tourists can use
the scheduled buses from the town of Vidin, traveling on the following routes: bus route Vidin-
Tsar Petrovo-Kula (it is available on Mondays, Wednesdays and Fridays); bus route Vidin-Kula
(running every day); bus route Kula-Vidin-Kula-Golemanovo-Vidin; bus route Vidin-Kula-
Staropatitsa-Kula-Vidin; bus route Vidin-Kula-Rakovitza-Bukovets-Vidin (performed every
day except for Sundays); bus route Vidin-Kula-Kireevo-Makresh-Vidin; bus route Vidin-Kula-
Boynitsa-Robrovo-Vidin; bus route Vidin-Robrovo-Boynitza-Kula-Vidin; bus route Vidin-Kula-
Rakovitza; and bus route Staropatitsa-Kula-Vidin. The distance from Vidin to Kula is about 33,
or 50, or even more kilometers, depending on the route. Accordingly, the travel can take about 30
minutes, 1 hour or even 2 hours, and it most often takes about 45 minutes or an hour. There are
scheduled buses in both directions in the morning, noon and afternoon, as there are buses from
Kula and Vidin in the afternoon in every hour; hence a one-day trip to Kula is possible.
Destination the Belogradchik Rocks and the Belogradchik Fortress

Tourists who wish can go from the town of Vidin to the town of Belogradchik. There they can
explore the famous sight Belogradchik Rocks, as well as the Belogradchik Fortress located nearby.
A longer stay at the town of Belogradchik is recommended as there are accommodation facilities
available in and around the town. Thus, it is possible some other sights, located relatively close to
Belogradchik, to be explored, e.g. Biosphere Reserve Chuprene, some churches in the municipality
of Chuprene, Magurata cave, etc. In order to see the Belogradchik Rocks and the Belogradchik
fortress the tourists who had previously visited Vidin, can travel by the scheduled buses from Vidin
to Belogradchik on the following routes: bus route Vidin-Belogradchik (performed on weekdays,
from Monday to Friday); bus route Belogradchik-Vidin-Rayanovtsi-Belogradchik (performed on
Fridays); bus route Belogradchik-Rayanovtsi-Vidin-Belogradchik (performed on Thursdays and
Sundays). The distance between Belogradchik and Vidin is about 52 km long and the ride can
take about 1 or 2 hours depending on the route. Tourists who wish to visit the Belogradchik Rocks
can travel from Vidin to Belogradchik by bus, but because they cannot return the same day by
the scheduled buses, they should stay there for the night. Unfavorable circumstance is that there
are afternoon buses from Belogradchik to Vidin only on Fridays, in the early hours. Additionally,
there are few buses between the two main tourist centers - Vidin and Belogradchik; on Sunday
there is only one bus and there is no bus at all on Saturdays. This is probably due to the low
demand of the bus services in the region. It is recommended, however, the stay of the tourists in
Belogradchik to be longer, as there are favorable conditions, such as accommodation facilities and
interesting cultural and natural sites.

Destination Magurata Cave

The tourists who want to visit the famous cave Magurata can travel by the scheduled buses
from the town of Belogradchik to the nearest to the cave village Rabisha or alternatively by
a bus from Belogradchik to the cave itself. There is also a bus line from Belogradchik to the
village of Rabisha that passes through the town of Vidin. The scheduled buses traveling from
Belogradchik through the village of Rabisha or the Magurata Cave use the following routes: bus
route Belogradchik-Rayanovtsi-Dimovo (run on Sundays); bus route Belogradchik-Rabisha-
Rayanovtsi-Belogradchik (run from Monday to Friday); bus route Belogradchik-Rabisha-Dimovo-
Rabisha (run from Monday to Friday); bus route Belogradchik-Vidin-Rayanovtsi-Belogradchik
(run on Fridays); bus route Belogradchik-Rayanovtsi-Vidin-Belogradchik (run on Sundays); bus
route Belogradchik-Rayanovtsi-Vidin (performed on Thursdays); and bus route Rabisha-Dimovo-
Rabisha-Belogradchik (performed from Monday to Friday). The ride from Belogradchik to
Magurata Cave and alternatively to the village of Rabisha takes approximately 1 hour. During the
week there are two scheduled buses from Vidin to Rabisha and two — from Rabisha to Vidin. From
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Belogradchik to Magurata Cave or Rabisha there are scheduled buses during weekday mornings

and on Sundays, and from Rabisha to Belogradchik there are afternoon buses only on Thursday,

Friday and Sunday. The options for travel to the Magurata by scheduled buses are limited.
Destination Chuprene

Chuprene as a tourist destination is famous for its caves and the Biosphere Reserve Chuprene.
There are some churches in the villages. There are scheduled buses from Belogradchik to the
bus station of Chuprene. In order to visit Chuprene the tourists can travel by scheduled buses
on the following routes: bus route Belogradchik-Chuprene-Belogradchik (run from Monday to
Friday); bus route Belogradchik-Chuprene-Gorni Lom (run from Monday to Friday); bus route
Belogradchik-Chuprene-Ruzhintsi-Oreshets (run on Monday, Wednesday, Friday and Sunday);
bus route Belogradchik-Gorni Lom-Borovitsa-Belogradchik (run from Monday to Friday). The
ride from Belogradchik to Chuprene takes about 30 minutes by bus. There are scheduled buses in
both directions from Monday to Friday, though relatively few in number, in the morning and in the
afternoon. Over the weekend, the options for visiting Chuprene by scheduled buses are limited —
there are no buses on Saturdays and there is only one bus on Sunday in either direction.

It can be concluded that the transport mobility to the sites in the region of Vidin by scheduled
buses is relatively unfavorable. It is not always possible for tourists to go to the sights and return
the same day. Accommodation facilities near the sights are hardly available. The options to visit
the sites traveling by private car, taxi or car rental are more favorable - there is a road network
within the region, though the pavement on some roads is not good enough.
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Abstract: in this paper analysis of the characteristics of tourists in a specific municipality of
Bulgaria — the Municipality of Balchik - is done. In this regard key characteristics of the tourists
visiting the Municipality in 2011 are presented, specifically their demographic characteristics —
nationality, gender and age — and some characteristics concerning the travel and stay — organizer
of visit and length of stay.

Introduction

Tourism is a priority sector in the Municipality of Balchik. There is an abundance of resources
and a longstanding tradition in the development of coastal mass tourism in the municipality. The
municipality of Balchik borders the Black Sea. It is characterized by the vast areas of beaches. The
total area of the coastline within the municipality is 457279 square meters. The area of the guarded
beaches is 347894 square meters. The recreational capacity is characterized by the number of
people it can accommodate, which is 31200 people.'In addition, the municipality has specific
resources to develop specialized forms of tourism, such as spa, sports, business, conference, eco
— and other forms of tourism. For example, the sport facilities of the resort of Albena include
soccer fields, tennis courts, spa pools, beach volleyball fields, horse riding facilities, multi-sports
hall, bowling hall, etc. Golf facilities, golf courses, spa centers and gyms, as well as marina, water
sport facilities, sea station, etc. are available in the municipality. There are conference centers
too. Forests, mineral waters and protected areas available at the municipality of Balchik are also
valuable tourism resources. There are also a wealth of monuments dating back from the antiquity,
the Middle Ages and the modern times. Many cultural events are organized at the municipality
level too. However, there are some serious problems that hinder the tourism development, as some
of the major ones are the landslides and the seasonality of tourism.? To overcome the seasonality of
tourism and to achieve sustainable use of the resources available on the territory of the municipality
as efficiency is realized as the most revenue is generated with the minimal possible utilization of

1 Data from: Texnu4ecko 3aanue 3a H3padoTBaHe Ha OOIY yCTPOMCTBEH IUIaH Ha 00myHa banynk v aHanuTHYHA YacT
2 According to the data published in:

(a) [nan 3a pasutue 2005-2013, obmuna bamunk, bamuuk, oxu, 20051

(6) Texuuuecko 3amanue 3a U3pabOTBaHe Ha OOI yCTPONCTBEH IUIaH Ha o0uMHa banunk v ananuTH4Ha yact
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resources, products most suited to the behaviors and preferences of the tourists should be offered.
This in turn will increase the level of satisfaction of the tourists, which will lead to increase
of the length of their stays, their returns to the municipality and their recommendations of the
municipality of Balchik to their relatives and friends.

In this regard, the aim of the paper is an analysis of the profile of the tourists in a particular
municipality of Bulgaria — the Municipality of Balchik — to be performed. For this purpose, key
characteristics of the arrivals in the municipality in 2011 and in particular their demographic
features (nationality, gender, age), and characteristics associated with their travel behavior
(organizer (decision-maker) of the trip and length of stay) are analyzed.

Profile of arrivals in the Municipality of Balchik in 2011

There is a great variety of characteristics that are of interest in performing analysis of
travelers. Usually the tourists are classified according to their specific characteristics in four main
groups: (a) socio-demographic characteristics, such as nationality, residence, gender, age, marital
status, education, occupation, income, etc.; (b) characteristics of the behavior of the tourists before
the trip, such as needs, reason for travel, aim of travel, preferred type of vacation, informational
sources used, preferred types of tourist destinations, expectations about the destination, previous
visits to the destination, composition of the accompanying group, preferences about the way the
trip is organized (individual or group travel, by the tourist himself/ herself or by tour operator, etc.),
the time/ moment when the decision for travelling is taken, etc.; (c) characteristics of the travel
behavior during the stay at the destination, such as length of stay, transport vehicles used, types of
hotel establishments visited, practiced activities, visited places, visited attractions, facilities used,
costs incurred during the stay, etc.; (d) characteristics of the behavior after the trip, such as overall
satisfaction with the travel, satisfaction with the different services bought, the services the tourists
are most and least satisfied with, intention to re-visit the place, intention for recommending the
destination to other people, changes in the perception of the destination, etc.’

To sum up, the characteristics/ features of tourists that should be studied can be classified into
two main groups: socio-demographic characteristics and specifics of the trip (that can be defined
as characteristics before, during and after the travel/ stay in the tourist destination). The profile of
arrivals (travelers that stay at least one night at the destination) in the Municipality of Balchik in
2011 according to the two groups - demographics and characteristics of travel - is presented below.
In this regard some of the key characteristics of the tourists of the municipality are chosen and
analyzed, namely: nationality, gender, age (which are demographic characteristics); and organizer
of the trip and the length of stay (that are features associated with travel). The significance of
these characteristics is determined by the fact that they provide important information about the
structure of tourism demand, which is necessary for the tourism public and private organizations
in order plans and programs for development of tourism activities to be provided and satisfaction
of tourists who visit the municipality of Balchik to be achieved.

Analysis of socio-demographic characteristics of tourists who visited the municipality of
Balchik

In 2011, 67% or about two-thirds of the arrivals at the municipality of Balchik are
foreigners and the remaining 33% or about one-third are local people — Bulgarians. The foreigners
are dominated by Romanians (21% of the overall arrivals in the municipality), followed by
Russians (14%), Germans (9%), Poles (4%), Ukrainians (3%), Norwegians (3%), etc. The number
of nights spent by foreigners is a little more than three quarters of the total number of the nights
spent at the municipality (77%), and the rest - about a quarter - nights are spent by Bulgarians
(23%). The majority of the nights are spent by foreigners of the following nationalities: Russians
(22% of the total number of nights spent at the municipality), Romanians (15%), Germans (13%),

3 Hapwunuk Ha TypucTHueckus 6usHec (HapbhuHnK Ha peanpreMada 3a BbTpelIeH Typu3bM). Kak na npusinyame n
ob6emyxsame Obirapeku Typuctu? Codus, 2008t
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Poles (5%), Ukrainians (3%), Norwegians (3%), etc. “See Figure 1.

Although the Romanians in the municipality are more than the Russians, the number of
nights spent by Russians is larger than the nights spent by Romanians. This shows that Russians
usually stay longer at the municipality than Romanians. The average lengths of stay of the tourists
from Russia (10,1 nights), Germany (8,9 nights) and Ukraine (8,3 nights) are significant.

Figure 1. Nationality of the arrivals in the Municipality of Balchik in 2011

O Bulgarians

B Foreigners

The share of women in the total number of tourists exceeds a little the share of men in the
Municipality of Balchik in 2011. The share of the female arrivals in the Municipality is about 52%
of the total number of the tourist arrivals and the males are about 48%. Accordingly, about 54% of
the overnight stays in the municipality are made by women and about 46% - by men. See Figure 2.

Figure 2. Gender of the arrivals in the Municipality of Balchik in 2011

O Males

B Females

Figure 3. Age of the arrivals in the Municipality of Balchik in 2011

O Up to 12 years old
B From 12 to 65 years old
O Above 65 years old

The visitors at the age from 12 to 65 years old prevail in the municipality (71%), who
correspondingly are responsible for approximately three-quarters (or 75%) of the total number
of nights. Children aged up to 12 years old represent 21% of the total number of visitors and the
nights spent by them are 18% of the total number of the nights spent in the municipality. The
smallest is the shares of the arrivals at age above 65 years old (or 8%), who correspondingly spent
7% of the total number of the nights in the municipality of Balchik. See Figure 3.

Analysis of the characteristics associated with travel

The predominant types of tourism in the municipality of Balchik in 2011 are the middle-run

4 The data provided at: inopmarus 3a mpeHOIyBaIuTe JULA ¥ PealTH3upaHNTe HOILYBKH 10 cTpanu (3a 2011r)
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and the long-run ones, as 76% of the total arrivals spent 4 or more consecutive nights and the
remaining 24% (or about a quarter) spent from 1 to 3 nights (or have short stay). See Figure 4.

Figure 4. Length of stay of the tourists in the Municipality of Balchik in 2011

O From 1 to 3 nights

B 4 and more nights

The majority of the visitors to the municipality of Balchik used the services of tour operators
to make their reservations (about three-quarters or 75% of the total number of visitors). The rest
(about 25%) did their reservations by themselves, with the help of friends or relatives or did not
do preliminary reservations in the municipality before their arrivals.® See figure 5.

Figure 5. Organizer of the trip of the tourists in the Municipality of Balchik in 2011

O Tour operator
B Other

Conclusion
Based on the analysis it can be concluded that the following groups of tourists prevailed
in the municipality of Balchik in 2011: foreigners (the greatest shares had Romania and Russia);
males and females (almost equal were the numbers of the two groups, as the women prevailed
slightly); visitors aged from 12 to 65 years; tourists with middle-run or long-run length of stay
(four or more consecutive nights); and tourists whose reservations are made by tour operators.
References:
Wudopmarus 3a npeHoUyBaauTe JHLIA U peali3upaHnTe HOIYBKH 1o cTpaHu (3a 2011r)
(Information about the Arrivals and Nights Spent by Countries of Origin (2011)
Happunuk Ha Typuctrdeckus ousHec (HappuHuk Ha npennpreMada 3a BbTPEIIEH TYPU3IbM).
Kak nma npusnmuame n obciyxsame Obiarapcku typuctu? Codumst, 2008r. (A Handbook for
Tourism Business (A Manual of the Entrepreneur about Domestic Tourism). How to Attract and
Serve Bulgarian Tourists? Sofia, 2008)
[Tnan 3a paszeutue 2005-2013, o6muna bamuuk, bamuuk, rorun, 2005t (Development Plan
2005-2013, the Municipality of Balchik, Balchik, June, 2005)
CrpaBka 3a chOpaHUSI TypUCTHUECKH JAHBK, NPEHOLIYBAINTE JHMLA M peaM3UpaHUTe
HomyBKkH B 00muHa bamunk kpM 31.12.2011r. (Information about the Gathered Tourist Taxes,

5 Data from: CripaBka 3a cbOpaHHs TYPUCTHYECKH JaHBK, IIPEHOILYBAHTE JMIA U PEaTH3UPAHUTE HOLUIYBKH B OOIIMHA
Bamyuk kpm 31.12.20111
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