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Agronomy and Crop Science

Salvia L. and some of its types’ bio-ecological characteristics and
protection acts in Kutaisi Botanical garden

Marina Kutsia

Akaki Tsereteli State University
Kutaisi Botanical Garden
Kutaisi, Georgia
marina.kucia@atsu.edu.ge

Louisa Gorgodze
Kutaisi Botanical Garden
Kutaisi, Georgia

Kutaisi Botanical garden possesses many kinds of flowers and plants, some of which are local —
and belongs to Georgia’s Flora and some others come from foreign countries, introduced here and
have been actively using in decorative organizing for years. In this work we show one of Salvia
L. type, S. splendens Ker. — shining Salvia growing in Botanical garden and their characteristics,
cultivation conditions and lately introduced 3 kinds of Salvia: floury Salvia — S. Farinacea L.,
muscatel Salvia — S. Selarea L. and red Salvia — S. coccinea ]. and their general characteristics,
perspectives of using them in gardening, harmful organisms which are characteristic to these
plants and their pathological and morphological characteristics, ecological qualities and responsive

actions used against them.
Keywords: decorative, plant, botanical, garden, introduced, harmful, organisms.

The share of decorative gardening and flowering in green construction are
growing yearly and by this reason the requirement for grassy, flowery plants is also
increasing, which are characterized with high decorative signs and qualities such
as: long lasting flourishing, amazing colorfulness of the flowers and high resistance
towards environmental changes and conditions.

Type: Salvia — Salvia L. (Lamiaceae Lindl., Labiatae juss.) is the representative
of the given labial type flowers and approximately 700 species are included in this
type. Its homeland is Brazil. Latin name is originated from the word — salvus, “being
healthy” and has many positive sides and curing qualities. Several of its species are
also used in culinary. It is spread in Europe, Asia, America, tropical fields and green
houses. They have roots and are biennial or perennial, half bushy plants; their stem
stands straight, simple and branched, 100-125 cm height, leaves are whole or notched,
flower has two (double) lips, they are gathered in a glome of 14-20 cm length — with
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white, red, pink and purple flowers. It blooms from June to late autumn —before
freezing days start. The blossom is a smooth seed.

Shining Salvia — S. splendens Ker., is widely used in flowering as an annual plant,
which is really perennial plant but is cultivated as an annual in our conditions. Shiny
(shining) Salvia likes warmth and light, resists drought. It’s very sensitive to weak
frosts and grows well in dry soils.

Biological characteristics, its multiplying of S. Splendens Ker. and ways to use
them in gardening have been studying for years in Botanical garden. Sowing was
carried out in green houses in February. The new plant arose in 10-15 days. In the
end of March, the new plant was lining-out. In the mid of May, it was planted in
fixed place — collection fields and in decorations with the space of 20-25 cm. The
whole vegetation year they made phenological studies and observations and
estimated seed arising, massive blooming and yielding. Shiny Salvia blooms in 100-
200 days afterhaving planted, from July to late autumn. According to the studies and
longstanding observations, S. splendens get along with the climatic conditions in
Kutaisi: it does not need special conditions for care, multiplies easily, has plenty of
blossoms and flourishes very well until freezing days begin, so, it completely satisfies
the requirements of decorativeness. The most important characteristic of Salvia is
that it can be planted in every week. S. splendens is a very popular grass-like plant
and has many shiny, beautiful flowers. The vast majority of its breeds are used as
crops. It is incomparable in gardening as it is an effective decorative plant. It is very
good to look at them in plantations and lawns, also in group planting.

In Kutaisi Botanical garden florists brought three species of Salvia L. type from
Thilisi in order to increase and develop the assortment of the collection: floury Salvia
—S. Farinacea L., muscatel Salvia — S. Selarea L., and red Salvia — S. coccinea J.

Floury Salvia — S. Farinacea L. is a plant that likes warmth and has blue flowers.
It is spread as an annual plant, though, in Kutaisi climatic conditions it exists for 2
years and continues vegetation. It blooms as it bloomed the first year. As it is known,
in the period of bringing new species, some of them cannot grow and they often die,
some of them grows quite well but cannot bloom, and some of them develop but
cannot multiply. In adaptation period the plant changes its rhythmic type and that is
why some of them die. Though, floury Salvia, as it is mentioned above, can grow and
develop in Kutaisi climatic conditions and keeps all their qualities. It is multiplied
with seeds and is planted in green houses in the second part of February. It was
planted in fixed area in the second part of May. It started blooming in June of the
same year. It was used in flowery decorations as one or mixed plantings. Observations

on this specie continue.
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Muscatel Salvia — S. Selarea L are spread in the North of Africa and Central
Asia. It vegetates and blooms in Kutaisi for the last two years. We are observing its
conditions and length of life. Muscatel Salvia is a plant of 120-130 cm and has large,
greenish or greyish, wrinkled leaves. Flowers are placed on vertical stem, 2-6 flowers
are attached to it and makes a very beautiful raceme. The flowers vary in white, pink
and crimson colours. It is multiplied with seeds. It was planted in green houses and
was planted in fixed area in May. At its first year it made its leaves, the following year
it started vegetation and in the end of March it started to become a bush. In the end
of May, it developed its sprouts (2-3). Forming of the blossoms was starting in the
first decade of June. It blossomed from the end of June. It was used for rocky hills and
alpinariums. Studies and observations are continuing.

Red Salvia - S. coccinea juss is known as a perennial plant but it can grow in cold
climate as an annual plant in our city. It is a short plant among the other species
of Salvia. It is widely spread in the north-west part of the USA and in the north
part of the south America (Columbia, Peru). In Kutaisi Botanical garden the plant
was planted in green house in the second part of February, bloomed in the second
decade of June until late autumn. Vegetation period — red Salvia is used in all types of
planting and flowerbeds, it’s very beautiful with its dark coloured flowers (in mixed
plants).

In order to maintain and preserve phyto-sanitarian condition of plants it is useful
to make diagnosis of harmful organisms and plan all the necessary actions against
them.

In 2018-2019 in Botanical garden collection, on the species of Salvia L. revealed
the following harmful organisms, which greatly harm the plant and its decorativeness
and in some cases these harmful organisms cause their death:

Greenhouse white-winged — Trialeurodes vaporariorum (West) damages the plant
in open and close ground. This grown-up insect and larva suck its juice from the lower
part of its leaves and stems. Grown-up insect is 1,3-1,5 mm in length, has white or
yellowish two couples of wings which are covered with wax-like flakes. On its wings
it has one long vein. Its egg is yellowish or greenish and has a thin, prolonged stem
with which it attaches to the plant. The larva is semidia phanous and flat from the
lower side of the leaf and has three couples of short legs. Around the lower parts of its
body it has short fur, its back is covered with wax-like cells and in the end of its body
it has two prolonged threads. The insect is still, flat, oval, covered with needles and
wax-like portions in threads. Females lay 15 eggs in small groups. During a year §-12

generations are born. One can see all types of white-winged insect development on
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the leaves simultaneously. These insects also eject fluids on which blackness causing
funguses are settled (from capnodium type). It causes the assimilation ability of the
leaves. Damaged plants can’t grow more and die.

Methods of resistance: grown-up white-winged insects are very movable and
accordingly, it is reasonable to have mechanical practices for decreasing their
number. In case of strong damage, it is necessary to use insect powder.

Asian tortoise beetle or Asian bug — Halyomorpha halys Stal. is also a harmful
insect. It causes to damage some of the decorative plants in Botanical garden,
especially it damages Salvia species. In the end of April and in the beginning of May,
Asian beetle comes out and starts eating and lays eggs. It lays approximately 200 eggs.
The eggs are white and before hatching it takes golden colour. In 4 or 5 days little
bugs are hatched, they are red, in their second stage they become black and then
they have white or brown colour, after 5 stages they turn into grown-up harmful
organisms — immagors (12-17 mm); in 50-55 days they get grown-up. Asian beetles
have wide, brown, marble-like texture, on its legs, stomach sides and antenas it has
white stripes.

Salvia is damaged and it loses its decorativeness; its leaves become yellow, its
flowers fall down rather early and its seed is empty.

Methods of fighting: mechanical and chemical remedies and acts are used against
these insects.

From early spring, Salvia is damaged by Helix lucorum taurica Kryn., they have
gnawing jaws and after gnawing, the plant has small holes in its leaves. Fluids ejected
while moving make the plant dirty which causes the loss of plant decorativeness.

Several harmful insects are also revealed such as: Myzodes persicae Sulz., and
Barathra brassicae L.

Diseases: Erysiphe communium Grev. F. delphinii; Bortrytis cinerea Pers. The
following fungus diseases are also revealed: Septoriosis — Septoria salvie pass., and
Cercospora Salvicola Tharp.

Thus, studying bio-ecological characteristics and preserving methods of Salvia L.
of the collection of the garden, and its three species — shining Salvia S. splendens
Ker., floury Salvia — S. Farinacea L., muscatel Salvia — S. Selarea L. and red Salvia - S.
coccinea J. revealed the perspectives of their usage in gardening.

It is highly recommended to use Salvia in flower beds, in mixed plantations and
greening your balconies. They are beautiful, long-term blooming and special, amazing
beauty from spring to late autumn, that is crucial for using them as decorative plants

in a landscape architecture.
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The article considers the useful qualities of strawberry, as a biologically active substance-rich
food, as well as its influence on human health. the analysis of its spread and growing over the
world by country was made; the species and range of strawberry were described; the influence of
various factors on the quality and preservation of strawberries were shown; modern technologies
of strawberry storage and processing were reviewed, as well as the impact of freezing and freeze-
drying on its consumer properties were described and the analysis of areas of using and processing
berries in the food industry was made. The situation with strawberry growing in Georgia and
the relevant consumer market were studied, as well as the key factors for growth in strawberry

production were identified.
Keywords: Strawberry production, Useful qualities, Types, Varieties, Growing in Georgia.

Of berry raw materials, one of the most useful berries for health is strawberry
Fragaria Ananasa. Known for well-balanced content of vitamins, micro- and macro-
elements, high antioxidant activity, the content of organic acids, polyphenols
and other essential nutrients, strawberry facilitates the process of digestion, has a
positive impact on the physiological and emotional state of a person, prevent the
development of atherosclerosis and regulates the microflora of a gastro-intestinal
system. In addition, its pectin substances and nutrients help to remove cholesterol
and toxic metabolites from the body, thereby ensuring its timely detoxification
(Meyers 2003:23).

Strawberry growing is developed in more than 70 countries, and over the past 20
years, its annual production exceeded 3.7 million tons per year. According to Faostat,
Asia is the largest strawberry producer, followed by America, Europe, Africa and

Oceania.
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Most strawberries are supplied by China, USA, Turkey, Spain, Egypt, Korea and
Mexico. It should be noted that the largest amount of strawberries produced, both in
terms of the gross strawberry harvest and in per capita strawberry production, takes
place in countries with warmer climate, cheaper labor, or both.

Strawberries - false berries - are divided by size: into small ones - less than 4.5
g, medium - 4.5-7.5 g, large 7.6-10 g and very large berries - 10-50 g; and in terms
of ripening - for early, middle, late and repair. The average berry diameter varies
from 3 to 5 cm; the shape of strawberry varies from a rounded to comb-shaped.
(bnnuuukosa...2015: 59-63).

Common garden strawberries are divided into the following species: short-day
bearing- less than 12 daylight hours, ever bearing - more than daylight 12 hours and
day- neutral bearing. The difference in species is expressed in seasonality and fruiting
volume. For example, short-day garden strawberries bear fruit once a year, and the
fruit-bearing season lasts only 3-4 weeks, while the neutral-day common garden
strawberries can bear fruit in open ground for up to 7 months every year, ensuring
the stable strawberry crops and market supplies. In the case of growing the neutral-
day garden strawberries in the greenhouse, the crop can be taken all year round.

The quality of berries and the chemical composition of strawberries formed due
to many uncontrollable and controllable factors. Uncontrollable factors are the
growing zone, edaphoclimatic conditions, the sum of temperatures and the amount
of precipitation during the growing season. Controllable factors include: pomology
kind, cultivation technology, agricultural technology, growing technology and
agricultural methods, harvest technology and post-harvest uses, packaging and
storage of berries.

Strawberries, due to their highest plasticity, are cultivated on all types of soils,
but cultivation on light soils is preferable. A great influence on the productivity
of strawberries is exerted by: high-quality planting material; the use of mulching
materials, modern irrigation and fertilization methods; the availability of important
macro- and microelements, and the use of modern technology.

In the production of common garden strawberries, one of the main factors affecting
the quality of berries is the creation of the conditions preventing their exposure to
microbiological diseases in their growing, as well as during their transportation,
storage and sale. The main causative agent of deterioration of strawberries is a gray
mould (botrytis disease). Equally dangerous fungal diseases affecting the quality of
strawberries are anthracnose and Phytophtora rot.

Strawberry is a perishable product. The average shelf life of berries under optimal
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storage conditions in a standard atmosphere varies from 2 to 9 days, depending on
species. A substantial role in storage is taken by the use of berry pre-refrigeration
as quickly as possible after the removal of a strawberry crop at its cropping points.
Features of the botanical species of berries, the degree of ripeness, physiological state,
refrigeration time frame, and the initial salable quality have a great influence on the
shelf life of berries.

The use of effective cooling and shock-freezing is a promising way to store
strawberries. Dried fruits, slices and powder are the products of industrial processing
of strawberries derived from a freeze-drying process. It has been established that
shock-freezing, as well as freeze-drying of strawberries, promotes the maximum
preservation of nutrients and useful qualities.

Our monitoring showed that in Georgia today there are favorable natural and
agro-climatic conditions for strawberry growing.

The strawberry plantations are growing in almost all regions of Georgia, and by
2018, the total area of strawberry cultivation was 1.3 thousand hectares, including
779.15 thousand hectares - in Kakheti, 234 thousand hectares — in Shida Kartli,
140.94 thousand hectares — in Imereti, 89 thousand hectares —in Kvemo Kartli, 34.64
thousand hectares - in Samtskhe-Javakheti, 19.62 thousand hectares — in Mtskheta-
Mtianeti, 9.57 thousand hectares — in Samegrelo-Zemo Svaneti, 2.26 thousand
hectares - in Guria, 9 thousand hectares - in Racha-Lechkhumi, and 0.3 thousand
hectares - in Adjara.

It should be noted that the average crop yield per hectare for all regions is very
low. Presumably, farmers had made insufficient use of modern agro-technology,
which reduces production costs and increases crop yield.

According to the Georgia Berry Growers Association, the number of plantations
currently using intensive garden strawberry growing technology is currently
increasing intensively. The use of specially-prepared frigo plants, advanced
agricultural technology, drip watering, high density of planting and mulch film allows
for more than doubling crop yield as compared to traditional growing technology.

It is noteworthy that strawberries imported from abroad prevail in the consumer
market of Georgia.

For example, according to the Ministry of Finance of Georgia, in 2016, import of
strawberries amounted to 749005 kg, in 2017 — 498877 kg, and in 2018 291470 kg.
At the same time, the share of locally growing strawberries is significantly lower.

The price of imported strawberries in the consumer market is high during the year
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and decreases only during the period of May-June, when strawberries grown locally
on the local open ground are massively entered the market.

This situation indicates that there is a serious need to increase the production of
strawberries in Georgia.

From the above, we can formulate key recommendations that will support the
development of strawberry production in Georgia. These are: performance of selective
works to improve the local range of strawberries; providing farmers with certified and
high quality planting material; Introduction of modern agro-technologies in farms;
improvement of strawberry storage conditions; increasing significantly manufacture

of strawberry-based and creating the new types of products.
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In order to make cheaper dairy products and exclude the ecological damage caused by improper
utilization of milk whey, it is necessary to ensure its 100% processing by innovative technology.
The international experience shows that the efficient solution of issues related to milk whey
processing is contributed by the establishment of specialized enterprises for this purpose. Like
many other countries processing milk whey, we will also organize collection and processing of
the lactose-containing raw materials. The location, quantity and capacity of the collection centers
will be determined according to the appropriate technical economic calculations. The alternative
to milk whey processing by alkaline can be electrodialysis using bipolar membranes, which is of
high relevance and represents research novelty. Innovative technology is a combination of classical
and bipolar electrodialysis. Demineralization of acid whey and acidity adjustment will be carried
out without the use of additional reagents. The volume of the salts concentrated formed during
processing of whey will be reduced significantly: according to our estimates, only 1 ton of the salt
concentrate can be poured out of 5-6 tons of product. The level of demineralization of acid whey

will be - D90.
Keywords: Demineralizen, Milk Whey, Bipolar, Membrane.

Milk whey is a by-product of manufacturing cheese, curd and edible and technical
casein. Milk whey is used in many countries. It is a supplement to many foodstuffs.
Where a lot of cheese is produced, different beverages are produced from milk whey.

Liquid whey contains lactose, vitamins and mineral substances. It is known that it
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stimulates the release of insulin.Low glycemic index of whey proteins contributes to
the process of insulin release (accelerates) and regulates blood glucose levels, which
reduces the formation of Type 2 diabetes (Demchenko...2007: 14-16). Milk whey is a
useful product for everyone. It is believed that it contains almost half of milk useful
substances - vitamins, minerals (especially potassium and calcium) and proteins.
Milk whey is rich in lactose (milk sugar), the share of which is70% by dry mass. One
of the most important features of lactose is that it is primarily used by the organism
to cover energy expenditure and eventually — for the formation of fatty deposits.
Therefore, milk whey is an indispensable product for people with excess weight and
for the older people. Protein complex of whey is more like a breast milk than the cow
and goat milks, and it can be used in the baby food.

Dairy industry in our country loses the thousands of tonnes of milk whey annually,
causing environmental pollution at the same time by getting into the soil. Damage
from one tonne of milk whey, which entered the wastewater, can be compared with
damages caused by 100 m?of household waste. When substance enters the soil, its
acid-based state is changing that leads to changes in biological balance and removal
of its characteristic vegetative cover in the affected areas.

In order toeclude the ecological damage caused by improper utilization of milk
whey, it is necessary to ensure its 100% processing.

The lack of application of dairy products in Georgia leads to rise in the costs of
produced products and drives the manufacturer to product counterfeiting.

The chemical composition of milk whey makes it promising raw material for
producing ingredients and foods.

Manufacture of stable-quality dietary and pharmaceutical lactose is in direct
connection with the composition and properties of source raw materials. Global
experience shows that the effective solution of issues related to the use of milk whey
processing is contributed by the establishment of specialized enterprises for this
purpose.In case of commercial interest after completion of work, in order toimplement
the high-tech lactose production, we will organize in Kutaisi the collection of various
lactose-containing raw materials, which will be required for standardization of
major indicators by the composition of lactose, protein, and mineral and coloring
substances. Most of the problems in the lactose production can created by processing
of acidic, partially curdy whey. Due to the high contents of high acidity and mineral
substances, curdy whey requires more processing. First of all,there is principally a
need for partial demineralization and regulation of acidity (reduction). In the current

context, acidity in the dairy enterprises is reduced by adding alkaline reagent. Despite
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the seeming simplicity and cheapness of this method, addition of alkali negatively
affects the composition and properties of obtained product. For example, it changes
the ratio of Na:K ions and the the effectiveness of salt removal, and increases energy
inputs of processing by electrodialysis.

Based on the scope of scientific activity (we have received grants for the calculation
and optimization of baromembrane and electro membrane processes), our aspiration
is to expand the industrial use of electro membrane processes electromeemburges in
new industries, where such equipment has not been used or used in a limited way
(Rukhadze...2011: 89-94: Rukhadze...2013: 512-514; Rukhadze...2018: 116-118).

As an alternative to alkaline treatment of curdy whey, there can be applied
electrolysis using bipolar membranes (Fig. 1), which is of high relevance and

represents research novelty.

Bipolar Membrane Electrodialyzer

Ancde Cathode
+ r 4 -

Bipolar cell

Nacl H,0 Nacl
A- Anionexchange membrane
K- Cation exchange membrane
BM- Bipolar membrane
. ..
Fig.1. Bipolar membrane stack

If at the time of the creation of membrane stacks, in the electrodialysis apparatus
we will use both bipolar and unipolar membranes (Zabolotskii...2014: 183-203), we
can achieve the alkalization of the solution or the decrease of acidity. At that time,
either protons, or hydroxyl ions are found in the concentrate stream and retained
there (Bazinet...1998: 107-113).

Bipolar electrodyalisis can be implemented on alaboratory facility, designed within
the project , Investigation of Heat- and Mass-Transfer Processes in ElectroMembrane
Systems for Manufacturing of High-Performance Electrodialysis Instruments® of

Shota Rustaveli National Science Foundation grant No 31/71 that we implemented
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(Fig. 2) (Rukhadze...2015). The risk of the deposition of organic substance (protein)
on the membrane surface during bipolar electrodialysis is caused by pH correction
of flows. For example,this was observed during the process of electro-acidification,
which is based on the property of bipolar membrane to cause dissociation of water
molecules on the boundaries of the layers of ion-exchange materials: OH “ionsenter
the concentrate flow, while H+ions are migrated in the volume of skim milk (when
producing casein) (Chen 2016 : 230-237). Because the use of acidic reducing reagents
is not necessary during the treatment of acidic whey, the acidity reduction by using

bipolar membranes is promising from the environmental and economic standpoints.

Fig. 2. Electrodialysis laboratory device
Unlike other solutions, curdy whey is characterized by a relatively high buffer

volume that complicates the process of its neutralization (Donskikh ... 2010 : 60-62).

To simplify the reduction of acidity, we must re-run demineralization, when
the buffer capacity is reduced due to partial removal of ions from whey. Since the
demineralization is one of the preparatory phases, reagent consumption (when
using traditional method) or the electric energy consumption (in case of bipolar
electrodialysis) will be significantly reduced.

Experience in the complex electrodialysis processing of various solutions in
laboratory conditions shows the prospects of using this perspective of using this
direction.

We will study the complex reagentless treatment processes of different types
of wheys, including removing the salts by electrodialysis and acidity reduction by
classical and bipolar electrodialysis.

In the first series of experiments, nonfat curdy whey (6% of dry substances) and

concentrated whey (20%) were as raw materials. To decrease acidity of whey for
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demineralization, we will use the classical configuration of the module alternating
between cation-exchange and anion-exchange membranes.

The second series of experiments will be performed on the flow-through
electrodyalisis device, only with concentrated whey (by ultrafiltration and reverse
osmosis). In the integrated electrodyalisis processes, we will study the processes of
concentrated whey demineralization and acidity reduction. We will control two
parameters of active acidity - pH and electric conductivity.

We will work on the issues related to using the concentrated demineralized whey
as food.

We can highlight the main areas for the use of milk whey demineralizedon the
basis of electrodyalisis: baby food, milk protein concentrates, syrups, beverages,
medicinal and dietary products, sport nutrition products, ice cream and so on.

The pressing issue is the creation of a single system of milk whey processing in
Georgia, which will be based on regional manufacturing clusters that will enable
us to make maximum use of technological capacities for the development of milk
processing industry, in the direction of integrated use of milk raw materials, as well
as to develop promising technologies for integrated use of milk whey.

The aim of the work is to develop scientific practical bases for integrated use of
milk processing products.

To attain this aim, the following objectives should be pursued:

= To analyze cheese and curd production as a source of milk whey production;
we will study the dynamics of producing the whey during the production of
different types of cheese throughout the year, as well as distribution of whey
by zones.

= To study the composition and properties of whey during the production
of different types of cheese throughout the year, as well as to develop the
promising schemes of whey processing for Georgia; during the year in
different types of cheese. We will develop prospective schemes for serum
processing for Georgia.

= To provide a systematic analysis of problems related to the production of
milk processing products, determine the targeted market segments, develop
the concept of reducing thermal impact on the milk raw materials protein
fraction during the production process, as well as to exclude the use of
reagents in rocessing.

* To determine technical and technological thresholds during the use of
membrane technology in the process of processing different types of milk

whey.
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= To determine the relationship between the membrane equipment
(baromembrane and electromembrane) and major technological and
technical factors.

=  To develop the scientific practical nases for the correction of mineral
composition for different types of milk whey.

= On the basis of selective methods, to determine technological thresholds
for the change in the physical-chemical properties of raw materials during
processing.

= To establish a system of food production technologies based on milk whey.

= To carry out a pilot technological research and develop the directions to
make maximum use of whey-based beverages, mousses, jellies and lactose in
the production segment and create their assortment.

* To evaluate tecnical-technological and economic efficiency in the use of
milk processing products when applying the developed manufacturing
technologies.

= To analyze the chemical composition of finished products, their nutritional
and biological value; to study the microbiological changes during the storage
and develop the normative documentation on new products and devices.

Innovative technology is a combination of classical and bipolar electrodialysis.

The process of whey demineralization and pH correction is performed without the

use of additional reagents directly in the process treatment.
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Conclusions:

* Bulk handling (treatment in flow) ensures the minimum retention of whey
in a technological cycle, which will reduce the risk of microbiological
contamination.

= The level of demineralization of acid whey will be - D90.

= The concentration of dry substances in raw material will be acceptable for
treatment without additional dilution - from 20 to 32% TC.

* Acid whey will be processed mostly at low pH value, which significantly
reduces protein losses, arising on membranes in the form of sediments,
and consequently extends the service life of electromechanical parts of
equipment.

= The volume of the salts concentrated formed during processing of whey will
be reduced significantly: according to our estimates, only 1 ton of the salt

concentrate can be poured out of 5-6 tons of product.
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* The acid concentrate obtained during processing is an aqueous solution of
lactic acid, which is a raw material used to produce important chemical
products (for example, calcium lactate).

*  Ensuring productivity of the proposed technology does not require significant
quantities of chemical substances: alkali and acid are used only for washing
the device.

= Reagents required for washing can be obtained on the same technological
equipment.

= The baromembrane and electromembrane processes used in technology will
be implemented on the device with a rational design we developed, with the
optimal mode parameters, which presumably will increase its effectiveness
by 1,7 times.

= The global use of this technology in Georgia will reduce the price of dairy
products and will improve environmental conditions.

The technical solution of the processed innovative, optimal parameters on
the basis of electromembrane technology, which is based on classical and bipolar
electrodialysis, can be efficiently used in the processes of whey demineralization and
pH correction, with low electricity consumption, by producing clean water, washing
reagents (acids, alkalies), and simultaneously, we will reduce the quantity of emptied
water.

We will be able to expand the list of manufactured products and increase revenues
at the expense of full use of milk processing products.

In addition, the process of electrodyalisis will minimize the problem of the
formation of sludge in the evaporator and spray dryer, which occurs when processing
the permeate of non-demineralized filtration.

Processing by electrodyalisis will simplify the production process and will
minimize the costs associated with the maintenance service of equipment, which
makes electrodyalisis a very effective solution, giving us an economically beneficial

advantage.
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gbGoo 1.
bexBdEmols gmBob GyEI8GIGs 1 Bagbawmgonto 3568xd6Hgdo Table 1
able 1.
The wheat dough recipe and technological parameters
Bywgmwol ©5 | bgowgaol badxo, 36mEglbol 3s6edgEMgdo.
BOM39LJOOL olbYEgdS Raw materials input, %
Names of raw materials o8O @0 Ly sBsOBY 06@gblor®o
and processes Straight dough On a large thick starter dough #3030
method 553560 3™do 39gbmemyos
Sponge Dough Intensive “cold”
technology
bmOdwob 34300, 33 100,0 50,0 50,0 100.0
Wheat flour, kg ’
sfbgboo bogwys®mo, 3. 2,5 1,3 -
3,5-4,0
Compressed yeasts, kg
bBGol IsHOWO, 32 1,5 - 1,5 15
Refined salt, kg ’

854560, 33 - - -

Sugar, kg 40
o0oMm0bo, 3 - - - 35
Margarine, kg ’
30093gdbryeo - - -

3905099% mdgLdIO 0,1-0,3
Complex improving agent
fyoco 2bom0dom 2bom0dom 96350030, 9b35Mm0dom
Water By calculation By calculation By calculation By calculation
3960L 3960L 3996H0b 39960l
5030b HBosEMBs, % $96056mdsL + $96056mdsL + 396056mdsb + 396056mdsb +
Dough humidity, % Bree?d. Bree?d. Brez'ld' Brez.ld.
humidity+ humidity+ humidity+ humidity+
(0,5-1,0) (0,5-1,0) (0,5-1,0) (0,5-1,0)
Lofigobo Gga3gMmsGes 30-32 30-32 30-32
o 24-27
Initial temperature, °C
bobaMIwomds, foo:
Duration, min:
©oym3b90s 150 min 180 min 30 min 20-40
Settling
3™9ob 653bogoly
§obsbffo®o oymgbgds
The workpiece dough pre- 10-20 10-20 10-20 10-20
settling
330L 653%s0l
Lodmanmem ©sym3bgds
The workpiece dough final 60-90 60-90 60-90 60-90
settling
330b 852303600, 3o Kor + 05 Kor + 05 Kor + 0,5 Kbr + 0,5

Dough acidity, degrees
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@3bGowo 3.

(@b0oBols s BoJ@ob gogeghs pvgobirero BsbggsHhRBMO3oH0wE

BBl bsGolbdy
The effect of sugar and fat on the quality of roll from frozen

semi-finished products
bscobbols 29906358009 35539900l o693 Before 358900 3mdols
0oBg9690- freezing, without fermentation Fermented dough
©9y%0 B399 gdM030 Bm3Meo 3ogobzgs B39 gdM030 Bm3Me0 3ogobzgs
Quality 3990635 Shock freezing 3990635 Shock freezing
indicators Normal freezing Normal freezing
306¢)- 5% 306¢)- 5% 306¢)- 5% 306¢)- 5%
GHeago dogoto o Bsgotr0 Moo dogotro Mo dogotro
Reference | Of sugar | Referenc | Of sugar | Referen-ce | Of sugar | Referenc | Of sugar
sample 10% esample | 10% sample 10% esample | 10%
3bodo @3bodo 3bodo 3bodo
of fat of fat of fat of fat
39960l 43,4 43,6 43,4 43,8 43,4 43,6 43,4 43,8
XL
bobgbg
Bread heart
moisture, %
0753056, | 2,8 2,8 2,8 2,8 3,0 3,0 3,0 3,0
3@
Dough
acidity,
degrees
H/D 0,48 0,48 0,50 0,50 0,52 0,54 0,52 0,56
bggoGomo | 2,7 2,7 2,9 3,0 33 35 33 3.7
AEMEmdS
153%/1006
Specific
volume
cm?/100 g
[ZIQIOIeN 66 66 68 68 72 74 74 74
60ds
Porosity, %
€ a6
8
= =500 IgNMOO
BN 4,5 2 B399 9dM030 ogobgs
-:3 o0 Foaming method, ordinary
P 8 freeze
€ = 44 H——
Ef =
26 o
g o 43 == 0b@9bLomeo "3030
S f dgomo k3gaegdGogo
c =2 399obgs
g ? 42 Intense "cold" method,
& CEJ ! ordinary freezing
g8
,-ICJO & 4l = 5BOM0 IgNMEO
dm3mM0yo94obzs
Foaming method, shock
4 freeze
39 Ll'/ 0B6®gbboeo "3ogo"
29581900l bsby®domds, fjor  3g0mo Bnggo goyobss
3,8 fermentation time, min Intense "cold" method,
* shock freeze
0 10 20 30 40

Table 3.
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‘ 98
8 == 53600 JgomEo
€ e o6 B300IgdMOZ0
KN 5 2v94obgs oaming
= 8 o method, ordinary
€ sy freeze
28
) 0b@gbLlom®o "3ogo"
5 5 9dgommEo
%0 Bgy0wgd®ogo
Intense "cold"
method, ordinary
88 freezing
== 50360490 IgNMEO
86 Bm3m®o 3og4obgzs
I Foaming method,
} shock freeze
84
82 J / =>=06@396bomeo "3ogo"
9900 dm3n®o
2994obgs  Intense
80 " "
358399930L bobaGdomds, foo frc:ekzie method, shock
28 fermentation time, min
0 10 20 30 40

Bob. 2. 3mdob gsg3rgd0ol bsbaGdmomdol gsgemgbs 8%s bsfs®dol byGnIGrGrm-Bgdsbogné
ogobgdgdby.
Fig. 2. The effect of dough fermentation time on structural and mechanical properties of finished products.
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10

23°8399900b babaBdwwomds, oo
fermentation time, min

0

90396053 6s, °C
temperature,°C

-15

=@=3dob 3gb0s6mds,46 % , Dough moisture, 46 %
== 5m30b $9b0sbmds, 40%, Dough moisture, 40%

Bsb. 3. Bsdbsgols 39bGH®To (xa3gMHa¢ymeol 33mwomgdols ©obsdogs #gbosbmdolsgsh
©53m30g0Egd00 GHMIPOEOo gsgobgom
Fig. 3. The dynamics of temperature change in the center of the workpiece dough depending on humidity
during traditional freezing
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Fig. 4. The dynamics of temperature change in the center of the workpiece dough depending on humidity
during shock freezing
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Fig. 5. The effect of the dough humidity change on the work piece dough freezing rate
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Fig. 6. The effect of sugar and fat on temperature change in semi-finished products.
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Food Science

The Effect of Technological Parameters of a Wheat Dough Preparation
on the Freezing Process and Quality of Finished Product

Eliza Pruidze

Akaki Tsereteli State University
Kutaisi, Georgia
Elizaphr@gmail.com

Malkhaz Dolidze

Georgian Technical University
Thilisi, Georgia

Ketino Apkhadze

Khatia Tsagareishvili

Akaki Tsereteli State University
Kutaisi, Georgia

One of the promising technologies in the baking industry is the production of bakery products
from frozen semi-finished products. The use of shock freeze technology allows for preserving
maximally the chemical composition and structure in the product. The following article studies
and confirms the following: The influence of humidity, sugar and fat content in wheat dough and
the duration of the test on the temperature changes during the preparation of the dough according
to the traditional and shock method of freezing and the quality of finished products obtained from

frozen semi-finished products.
Keywords: wheat bread; wheat dough, freezing.

The dough freezing in modern conditions is one of the most effective methods
preserving nutritional value and quality of finished products (http://www.classofoods.
com/page2_4.html). So, manufacture of bakery using frozen semi-finished products
is of high relevance. The use of shock freeze technology allows for preserving
maximally the chemical composition and structure in the product. Due to the large
size of the ice crystals frozen in the usual way, during the unfreezing process, the
product loses its shape and many valuable substances (Rosell 2007; Adams 2017).

Subject of the research was a wheat dough frozen by conventional and shock-
freezing methods. When producing wheat bread from frozen semi-finished products,
it is important to know which method of preparing a dough is more effective. We
studied the influence of the method of dough preparation on the quality of finished
products. We prepared the dough using the sponge and straight dough methods, as
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well as the intense "cold" kneading technology. The dough preparation technology
by sponge and straight dough methods is a traditional one. When using the intensive
technology, the dough is prepared in a single phase without fermentation, intensive
kneading (or the intense mechanical treatment during kneading), the dough
temperature is low (24-27 °C), there are used the compressed yeasts with high
maltasic activity at the rates from 3.5 to 4.0% on flour basis, the complex improving
agent, sugar and fat content - up to 4%.

The quality of organoleptic and physico-chemical characteristics is assessed using
the generally accepted methodologies in respect to the existing standards (Silagadze,
Fruidze 2007; Silagadze, Pruidze 2018).

Results and analysis of research. For research, we took 100 g of the workpiece
fermented dough, wrapped it in polyethylene, and settled for 40 min at a temperature
of 30-32 °C. After settling, we froze it. We were freezing the dough by both traditional
and fast freezing (shock-freezing) methods. The freezing parameters: 1.) Traditional
method — the freezing temperature t = -18 0C; air velocity - 0,1 m/sec, and humidity
@ = 85%; 2) Shock-freezing method — the freezing temperature t = -30 0C; air velocity
10 m/sec and humidity ¢ = 85%.

The results of research are presented in Table 2. The quality of wheat bread
produced independently of the semi-finished product freezing method and using the
intensive "cold" technology, with organoleptic indicators, specific volume, porosity
and shape-retention ability as compared with bread made by a straight dough method.
In addition, it is noteworthy that in the cases of all three methods, bread produced
from semi-finished products obtained by a shock-freezing method, the bread made
from shock-free semi-finished products outperforms the finished product produced
from semi-finished frozen by a conventional method.

In next phase of work, we studied the influence of technological parameters
(temperature and fermentation time) on the quality of wheat bread. We prepared
the dough using a sponge dough method and the intensive "cold" technology. The
temperature of the dough varied from 15 to 25 °C, and the fermentation time varied
from 5 to 35 minutes. The fermentation time of a starter dough was 180-210 min, and
the temperature- 25-30 °C. The results of research are illustrated in Figures 1 and 2.

As the results of the experiment indicate, by increasing fermentation time from
5 min to 20 min in the case of conventional freezing, the specific volume finished
products when kneading by a sponge dough method, increases from 3.6 cm3/100 g to
4.3 cm3/100 g, while in case of shock freezing, it increases from 3.8 cm3/100 g to 4.5

c¢m3/100 g. By further increasing fermentation time, the specific volume decreases.
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A similar trend has been observed with the use of the intensive "cold" technology in
dough preparation, in particular by increasing fermentation time from 5 min to 20
min, the specific volume in case of conventional freezing increased from 3.8 cm3/100
g to 4.35 cm3/100 g, while during shock freezing, it increased from 4 cm3/100 g to
4.5 cm3/100 g, while by further increasing fermentation time, the volume decreased.
In both methods of dough preparation, the structural-mechanical properties of the
finished product are improved by increasing fermentation time from 5 minutes to 20
minutes, and subsequently, while by further increasing, the quality is being degraded
under both conventional and shock freezing conditions.

In the next phase of work, we studied the effect of a wheat dough humidity on
temperature change in the center of the workpiece dough a wheat dough during
freezing, as well as on the quality of finished product obtained from frozen semi-
finished products. The wheat dough humidity varied in the range of 40-46%, with
a 2% step. After kneading and fermenting the dough, we took the workpiece dough
weighing 100 g. We were freezing this workpiece by the normal and shock-freezing
methods. Figures 3 and 4 illustrate temperature change in the center of the workpiece.
Periods of freezing process of wheat semifinished products were identified. The first
period - the period of cooling from the initial temperature of the workpiece dough
to the beginning of the liquid phase crystallization, which, in the case of freezing
the 40%-humidity dough, lasts 40 minutes, while during shock-freezing for normal
freezing dough — it lasts 30 minutes, for the 46%-humidity dough in case of normal
freezing — 20 minutes, while during shock freezing — it lasts 15 minutes. The second
period — the period of maximum crystallization — for the 40%-humidity dough —it
lasts 70 minutes in case of normal freezing and 60 minutes in case of shock freezing,
while for 46%-humidity dough, it lasts 55 and 40 minutes, respectively. The third
period - the period of freezing up to a given temperature. 110 minutes for normal
freezing and 90 min for shock freezing, while for the 40%-humidity dough - 90
minutes and 70 minutes, respectively.

The wheat dough humidity changes from 40% to 46% causes change in a freezing
rate from 0.6 °C min to 1.4 °C/min during normal freezing, and from 0.7 °C/min
to 1.8 °C/min during shock freezing. The diagram (Fig. 5) shows that the optimum
humidity of the dough is 42-44%.

Most bakery products recipes include fat and sugar. The freezing process is
influenced by the sugar and fat content in the bakery products recipe. It is known
that the freezing temperature of the solution depends on its concentration, the more

components enter the system the lower the freezing temperature. Sugar accelerates

67



03040) 6IAANIT0L LOBLITIGNBM IJEN3IGLOSISNL 3MO33T, 2019, Ne2(14)

the freezing process, while fat slows it down. There is evidence in the literature that
the addition of these recipe components improves the quality of finished products
obtained from frozen semifinished products. We studied the effect of sugar and fat
on the quality of finished products obtained from frozen semi-finished products. We
prepared the dough using a straight dough method. We added 5% of sugar and 10%
of margarine to the dough equivalent to flour. After kneading, we divided the dough
into 2 parts. One part was settled for 60 minutes for fermentation, and the other part
was formed as 0.1-kg weighing balls, wrapped them in polyethylene and placed for
freezing. We used both normal and shock-freezing methods. After fermentation,
we formed the second part of the dough and froze it in the same way. From frozen
semi-finished products, we baked rolls, the quality of which was assessed 16 hours
later. The results with both organoleptic and physico-chemical indicators are given
in Table 3.

Analysis of the results of research shows that the addition of 5% of sugar and 10%
of fat improves the quality of finished products, both in the case of normal freezing
and shock freezing. The porosity and specific volume are increased, and the heart
structure is improved. The roll from a dough fermented before freezing, to the recipe
of which, 5 % of sugar was added, had the best quality indicator, and when adding
10% of sugar, the best-quality product is obtained from a dough fermented for 60
minutes before freezing. By adding 10% of margarine, the best-quality product is
obtained from semi-finished products fermented for 60 minutes before freezing.

In the next phase of work, we studied the effect of dough settling on the quality of
finished products. We selected two recipes, one with 2% of sugar and 2% of margarine
(sample 1), and the other one - with 7% of sugar and 10% of margarine without
settling (sample 2) and the same amount of fat and sugar with settling (sample 3).

Temperature change in test samples during freezing is given in Figure 6. As it can
be seen from the diagram, the duration of freezing of wheat semi-finished product
depends on the recipe and pre-settlement of the dough. The cryoscopic temperature
of the dough is slightly lower for sample, which contains more fat and sugar. In
case of pre-settlement of of the dough (sample 3), the gas bubbles are formed in
the workpiece, which also affects the freezing rate. In the center of sample 2, the
temperature reaches -6 °C (which ensures a temperature of -18 °C in total mass) 4
minutes later than in sample 1, while in sample 3, it occurs 20 minutes later.

Conclusions: 1. The dough preparation method and technological parameters
affect the quality of the finished product prepared from frozen semi-finished

products. In particular, irrespective of the method of freezing semi-finished products,
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the quality of wheat bread prepared by the steamed method or intensive “cold”
technology is better than the quality of bread made by the steamed method. With an
increase in the fermentation process from 5 to 20 minutes, the specific volume of the
finished product increases, and the structural and mechanical properties improve.
With a subsequent increase in the duration of the fermentation process, the volume
decreases, and the properties deteriorate.

2. The duration of the freezing of wheat semi-finished product depends on the
recipe. With an increase in the moisture content in wheat dough from 40 to 46%, the
freezing rate increases regardless of the freezing method. However, the freezing rate
is higher in the case of shock freezing than with conventional freezing. The optimum
humidity of the test is 42-44%. The addition of 5-10% sugar improves the quality of
the finished product, both in the case of conventional freezing and shock freezing.
The best indicator was for a bun from non-fermented dough before freezing, in the
recipe of which 5% sugar was added. And with 10% added, you can get an excellent
quality product from fermented dough 60 minutes before freezing. With the addition
of 10% margarine, you can get high-quality finished products from fermented semi-

finished products 60 minutes before freezing.
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Soil Science

Small bridge complex machine rototiller quality and the results

of its experimental research
Temur Leshkasheli
temur.leshkasheli@atsu.edu.ge
Emzar Kilasonia
Rani Chabukiani

Akaki Tsereteli State University
Kutaisi, Georgia

Experimental research results of rototiller quality made by small bridge aggregate are given in
this work. Soil cultivation is one of the important agro-technical requirements, which must not
hinder the growing and developing of plants. Quality index is optimal sizes of clods, which should
not be more than 3-5 cm. there is no practice in rototilling the soil in hung condition, for that, it
was essential to observe the vibration on working tools in 4 and 8 knives rototilling, in the process
of working on various regimes. It was shown, that in case of hung rototiller, vibrations which have
affected it are higher than during rototilling with tractor aggregate. It happens because of high
quality of hung tool and its characteristics. We observed, that in getting high quality operation,

it is crucial to have “kinematic characteristics” of the rototiller, which must be in limits of 4-6.
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By using the probability and statistical methods of the research, on the basis of worked out data,
the histogram was created, for which we have defined: measuring intervals, frequency, according
to which the appropriate probability solidity of Weibull law was chosen (differentiated function)
and the graph was made. By using the planning method of multifactor experiment, the regressive

equation was received.

Keywords: small bridge aggregate; rototiller; “kinematic” characteristics of a rotoriller;

regressive equation etc.

The aim of our experimental research is to determine the quality of the soil before
sowing and planting. Machines and devices such as rototiller are observed by electric
tanzometers, by recording twisting moment on its shaft and by using so called current
deprivers. Except for that, electric tachometers and energy deprivers for recording
rotation numbers are also used.

Rototilling has quite difficult agro-technical requirements as it is one of the
technological complex:

1. Rototiller is an agricultural machine/device of active functions, in which the
reason of rotation movement is not the reactive force of soil, but the twisting
moment of the rototiller made as a result of engine energy. That’s why it is
essential to define the “kinematic characteristics” of the rototiller.

2. Short stem crops are characterized with weakly originated stems, which
makes it difficult to rise them in less fragmented soil.

3. Experimental area must be cared and it should be freed from stones, weeds,
roots and other obstructions;

4. We should fulfil the requirement, which means that the angularity must be
15-18°between rototiller rotation and speed destination.

5. It is important to choose poles for rototiller knives properly; which can be
looked up on the internet or at literal works and materials;

6. As arule, growing of parent stocks and vegetable crops is accompanied by
intensive rise of weeds, which requires doing regular works.

As it has been mentioned, the object of the experiment is the action of hung
agricultural devices/machines and tools which were remodeled constructively by us.

In order to reduce vibration, an experiment was made with a rototiller of having 4
and 8 knives. They were caused by the swaying of rototiller drive transmission, with
a proper side in point of the horizon.

We made a comparatively longer shaft, on which the number of knives was

increased (8 knives), with holding width of 0,7 m. rototiller system was hung on
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special vibration-suppressive springs, which would relatively reduce the vibrations;
our experiment made quite a positive result.
Before rototilling, its working regimes were determined, also its rotation numbers
(sec!), which was measured with a laser tachometer.
Working regimes:
1. Idling, rototiller rotation number in transport condition,

— turnback . _
n=450 %nin P (=47, Sm%econds)

Active speed in non-working condition, with 4 knives,

_ turnback _
n =400 Knm (0= 41’7su%econds)

2. Active speed with 8 knives in working condition,

_ turnback _
n =350 %nln (0= 36’6sun%econds)

The research of the quality of soil cultivation was led by dividing the cultivating
area into sections. The experiment takes place in the central part of the rail on
the numbered area of the entire territory F_ =10"50=500m?. Holding width of the
rototiller is B=0,7m. (see the image in Georgian version).

After a few minutes the rototiller started, we divided the cultivated area into 5
sections and we were counting the max lengths of shapeless clods of fragmented soil
in each cell: measuring number in each cell was 40 and this number remained the
same in all 5 cells after finishing the measuring. Averaged meanings of the sizes are
given in the table 1 (Georgian version).

According to the agro-technical requirements of vegetable crops, the quality of the
soil surface (max size of the clod) should not be over 4-5 cm, which was received after
the process, on the 4-th regime. Settlements, given below is about the 4-th regime
of technological process, in which the number of knives from n=8; the number of
rototiller rotation is turnback

n, =350—400 ,
min

After finishing experimental works, we made a visual inspection and made a
measuring table; while measuring, we were counting the sizes 40 times, and then
we set them according to the row by 40 parts of measures, according to the growth.

Received results were worked out with probability and statistical method and the
histogram of assortment law was created (see image 1) in Georgian version, in which

the following data was shown: measuring interval A=5,7; data frequency m; testing/
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experimental probability P=m/N; dispersing size, Lab%:12,15mm; optimal size of
clod L=16,94 mm; average square leaning, n=9,14 mm; variation coefficient, u=0,81;

choose Weibull law, as the following

rao=o (L) el (L) ] M

In this formula, for counting ¢ and b coefficients, we made the number data
mentioned above: b =2,1; K =0,886; C,=0,443; S,=0,567; Pexp=0,539 and summed a
coefficient, which is @ =20,6; as a result of that, the solidity of Weibull probability

law was defined with the generally known image:
o 21 I3 1,1 . B I 2,1
a P17 20,6

20,6
And finally:

f(L)Zl—expl:—[z(];ﬁjZ’l} ....... 3)

It is known, that the degree of soil fragmentation depends on various factors, such as

20,6

machine speed, V; number of rototiller rotation @, soil type, soil solidity, dampness

etc. From these factors, the first two ones are included into rototiller “kinematic

parameter” - A = A , where u - is circular speed of the edge of the knife, and V

is the machine speed m/sec; in our view, soil dampness ¢ in % with A must have

relevant importance in order to have favourable quality of fragmentation. For this

purpose, we used the theory of organizing an experiment in case of two factors [1]
A=x,5t, %—x,s0 y=f(xx,);

It was determined: regressive equation and its coefficients

y=285+725x, —x, -3xx, ... (4)

Dispersing analysis of optimizing parameters by Cochrane criteria was held;
mathematical model to adequacy was checked, for which tabular materials were
used, according to which tabular meaning of the criteria was more than the last
coefficient received from regressive equation [1;3] for this reason, the regressive
equation resulted in the following:

y=285+725~« .. (5)

As a result, we concluded, that rototiller “kinematic characteristics” make an
effective action on the quality index of soil fragmentation -X, (or 4 ), and choosing
the regimes properly gave us opportunity to have agro-technically supposed meanings

of the researched parameters.
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BEH03H0 @OoBIHG S

@30ML 369mb gbg3sb FHM3zMYIOOLS s gdmJdggdol
»53¢09gb0dg s139dBHoL dglisbgd

Bobm Bobemsdy

93930 §96mgmob Labgadfogm »boggdlo@g®o
J00b0, LodoOnggwm
nino.chikhladze@yahoo.com

bAsBos gbgds crmzonl sbgml bgbgasl (03.f.4-9b.7.65) 3bm3g®gdobs o 390md09w9d0l
500096009, 999 F9s09000 w36md sU399HIL bM3M9dolL bHow by, BoermlmRo©
99b909890B9 5 Y39¢sR96H 005Yg, H30s3 3sbs30GMds dobo s0bBIMH9Lgds bozzoen-
bogmaberol bszo:mbgdoo.

b33356dm bodgagdo: Lgbg3s, BGMdswmemo, Co@IHGNI®, bozgwoero, bogmzbeny.

'Molestum est', inquis, 'mortem ante oculos habere'.
primum ista tam seni ante oculos debet

esse quam iuveni (Sen. Ep. Mor. 12.6 ).

»369@00,

0986900, 050

39bbmggl bozzwoo,

3536350 boggomo

090050 9bgos 3obbmzgl“

(b9b.0m6. fg6.12.6).

@30l 969l Ugbgzs  (93.5.4-9b.0.65) 0s30Logeb, mGsGmm  Lgbgzo
MROMLOLoRED  9oblbgsgqdom, (3bmdowos,  GMAMEE  FombmBmbo  ©s
O3B MEMY0. 5B gobsmnergds doowm H®Iol MmEOIGHMOWE L3megddo od
doBbom, MHMI  95039009OWS  3MEOAGH0INO S  BOWMBMGBOWME  35M0GML.
9ma30569000  ©s0fym  0MMHOL3MMI63E0530  IMEZIHMBS O AORMmAGINS
3MOBH0M0 3500gMHol 9JdbsHg BObgs. BMmamM@E hsbL, dob o3 LygMmdo
3Jmbs 30093 ©oo FoMds@gdgdo, Mosd LYbg3ol OWIYdOL AsTMm gFgz0m
d939Hmdods 3owoansd (sb. §. 37-41) 1033wl 25bshgbo godmwEsbs,
0oa™M5d dolo  Loltrmegdo dmygsbs o6 dmbs, Mo@sbs 0339MoEGMMOL
b5Yy356M9eds I0bLBs sboASBOME LYbg3s. FmMy30069d0m Tob sHoo Labixgero
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6. Bobemadg

23969989Ls 0339M0GH™MTs oo Lds. Lghgzol dMIEIO ILEIL 49MHTsBoIMLOL
MI3OMLO J50d30¢0Ls O 350l OB, 00 WOZOWSLMLD 353306 0.
505Lm9b, 090 0ym 3MEoBH03MMo Mm3mbogool §g3do (Sharples 1996:123-127).
19gbg3o @ooslosbergl 3mOLOZsDY. Jwsmomlol dgmeg Emeds, 50030650,
dooefios ol 49b6ms30LBgdsl 49 ol s BYbg3ol og39es BMdsz35¢o
00839053MmMol, bgMmbol sBM©s. 54 gl bgbgzsd dmbsfowgmds doowm
Baembol Gob@GBg sbgarsdo s obgg BogMomm Labgadfoxzgml dsmmzsdo. g ogm
BgM@bols 3dsMMN390MdOL Bory3gmglm Fergdo. dsb 89day, oG 996 gogwgbs
535035 BgMmbby, Lobgardfogm ULoddggdl bsdmImGdEs ©s  bgwo dodgym
R0WMBMGBO0L.

b, . 65 fgal bgbgzol Mo  obgl 30Bmbol  dgmddegdsdo
dmboffoergmds. Bymmbds sl LoggoEIl 2obsBgbo AsTMMESbs (Inwood 2003:
34-57). 3963 99x g 0dbs dmyzsbowo 300093 9O 0339MsEHMMolL dsbsbgbo
1969356 bLO33EOEPOL Fgbsbgd LolMIgdo, M5YD Fowrmlimgmlids 0dsgg Fgwl
M30m333WJemdOm  aslGWWs Logmaberg (bgbgzol Lozgwowrol Tglsbgd
4390056 Boo@nbo, om JsboMbo s 139GHMboMLo). 35¢b, MmIgeroi dmgero
3b™36M905 LogmEberol ALHMR053wmdsDYg,  dob BsobEHgMHglm 2o@oMqdsBY
9Hm©g0©s 9sd05690L, 03393 LOIZOOL SOLL, MOX IO ASTMEBIL
10300l gsbsBgbo s LogmEbwry M30d33WgEMdOM EsSLGWMS (Newlands
2002: 201-105).

5300 3bMzM9doLgMo IGFALom Lybgzs ogm IFgMsEro s GMTsgero.
9l ¢3609369cm3569L0s, Mvdgmvy, 30MH3go AYolbdmMdL 3bmgmgdoLsdo
5550690, dgmbgegdger 0bEGHMgLL, bmewm dgmeg - 49M339Mwro bmMdol
23903,  Mo3,  0930LMO39,  JIB0EIVO  NBOM  BILYME0S, 30O
3b™3M900LgYmo 3Msxds@obdo (Newlands 2002: 78-82). Gmgym®dg 95gMoo,
19693d 0Yym 933063900 3bmgmdoL  Jodsdm,  oMm339Ehows,
3OMAJL3Moi (930bLYbMmom ,HgMmowgddo wmizowomlols 30dsGm* fgMowwgdo
XXVII, XCV..). 0o, 6Omymog dhgMowo, U3nm3mwmmbmdo  s0hgdos
060030000L GLoJdmEMma0sl, 30639 M0ydo, Lo3Me®l (Gummere 1922: 65-75).

3b™3Md0LgYo  bm®Iol  s©dds,  fobsdsOms  B3gMegdgdol  ©o33o
0ym MHMI59obsm3zol 9930w gdgeo. g Bea®dol asbs 30, ymzgwm3zoL
0535bolosMYBIE0 g HMI>YO WOGHIMGHWOHOLmZoLs3 (Newlands 2002:58-
70), 053 030M36Mds 35¢¢ ) Lmsb, 39GOMbOMLmSB, oM 305 mlmsb, d00mdgE gL,
1596935L06, BosE 98 BmMIoL F9bEOM FobolvBzmgds dolio dgbgwergdgdo
3b™36M5d5%Dg. IobmzoL AFgMEMds bgds Bodw)oegds - 50305693V s AObML
B35 o 50boMML olobo (Griffin 1992: 301-210). w9939, Lgbg3sL 56 Bggdanm
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09996037900  9r0sMmgd0bs 3599005 S B0gOOLORsD F0MIOIWWO Mez5© U
Bea®dos (Griffin 1992: 123-134).

03590 BHMIOE00LIMN30L Y39e5 BoLYEMOOL Logdzgwro, dom ¥dgEaL,
Bbgmdm030L, 0gm Lobgwdfoxm, MBO® BMLE©, dmdowsdgoms 4ogMm0sb6gds.
363 09M3AbgdO O 9MEF MHMTgIOO 96 5005MYdHIE LobgerdForml, Gmame;
3Q0530560L5996 45993bMYdNME VBLEH®IEVIE dogsl. 3039MMbo FgMs: ,5MLs©
500500560l 30000¢JdgEgds 96  LPbEM3zEIds  W3MOIM  FGLodEYIMBIOL
oy, GOmamOE  sbogo  Lobgadfomml  Bsdmyseodgdolsl @S  dggerol
39650BmbgdoLaL* (303gMmbo “bobgwdfogml dglobgd®, 1, 7, 12). dmdowsdol
0m35gmds  39bmymagos BbgmdMmogo dmzomgmdolagsb. m®mogg gl 3bgds
396fydmos GHgemdobdo ,officium®, HGMIWomsE 2oboloBZMHIIMS 500530sb0U,
dmgdocnsdols 3mgoegmdgdol 9gOHMMBOMds. 39000¢dgdmddgo  Ixws3bgds
3doMmdgddo (virtus), Hmdgog LEWWEIds MHYU3MOE030L B39O VIM;
9L 3565L369@0 30 ol MBPOL LogHMM 5VOIMIOOM, ,JJO0M S OEIIOM;
9bgMds 9936 Y39l F0bs3sOm@oasb domgdyamo MgL3wdEo3zol dLabuyMmgds
5 dobo dgalimyegdgeo bobgugds, Mmame3 vir bonus - 3gmowboboologho
05053530, 00095M0 dmdosdg s 50sd0sbo.

9603I5OMZ39Mds 1ghg3oL5mZ0L SMOL 565 TBMEIM JIMWH¥YZ5E0, 56509,
Lobgedfoxzml  305MmM39wmdol  bywmzgmgbem BMMTs. 5J9sb  4s8mdobaty,
dobomzol 3M0b3g3LoL ALobMgds doE0sb oMPS JUOIYRGdS TMESls, To®sd
00 439wsxgMo, o0 JmEOL, Lobgwdfoxmgd®ogzo Fm®mIs Fomdsgswos,
05L05b 56 1B 0yml 53538060930 3MEI0Z0 S BHMIOEOYIEIO MW IHO
3oL MdSbo.

53060 Bombmyo®o dgbgegdgdom bgbgzs ogm LbEHmozmbo. o0
00800b5(gMmd0L 396300000905Dg BodsM0 M3 0lY 5Z00S, MOYD Mogolo
sOLom dobo Logwydzgero 6O 033w oM. BYbg3s JOHMbI0M ©YdIYEgdIdL
0bdm3z969ds 50M9 HgMow 65{sMmBMgdgddoE s FgMmgdom 43056 dgddbogn
»0005¢M (oMo gddo wvyowombl® (Millar 2002: 221).

35693 0ML GmEmbgeds d3.. dgmeg bom3bgdo gos3bm M@AL LEGHMoEoHdo.
Bom@Ea®os, 0sgMod  MHMIsgegdds doogl  LEHMOEoHA0  J930WGOOm  MRGM
BI0MOPIQ, 30O  bgdoldogMo  Lbgs  dgMdbmemo  Gombmaos
390dads 0009358, MHMI 99 FowmLmBoOo IMdM3zMgdol Tgbsdg 39MH0Mm©O
65030 FBMEm© o005, HMmTgegdol. LEmoEoHdds 99ddbs LoMbgmeo,
3330060 35308 0Q990; WMY03S O BOBOIs 5§30 JMo3olL LKMAZS;
dolo 393500 J003MMO 3MgM LBsMbMads S VOMLYdS 0ym, dolo JMSZ356M0
9300 — ,303bM3OM™ 9T dbYOILML GPHMoE®. TbMWME FodMIBIOOL
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6. Robemodg

5 369%0L 239M©BY  POIIO0m, MUSTIMMNWM  sDBMJOOL, TJPOZ90JIOL,
§99d9Bg00L 3980900 s BMZoEgmdol LMo FomdsOmgzom 8gmderos
bogobl dosoffoml 65030 3030Lvg3eqdsl s oMM, MMAMME doG™bIs,
53060 3bmgemgds (Dominik 1997: 112). LEHMmogmbgdmsb Logmabarg bggds
2490330603509 103300l BMbYY s BMBPLTI6E MG bmEoswMo ©s
310 GO0 Bozombgdo BBgds. 9sd0sbms 4omo3E39egds, B3gMmgd®og,
Jobols  LobobomdMog, 8g8sfbgdger  Lobobomdsl, GMmdguog Lsdobgwgdss,
OmamO3g 99050030  dmggbs, MMIgwoE  dmombmgl YOOIl o
5005M7d5L. MMYMOE 30 1OZZEOWMIH 30MHOL3OO IO, 00 F350dvYIOL
d930056bdgm 06030 MOTMES© s JMwgd@oMms B3gbl doengdmsb o
399000390056, B390L 5005F05B6MOMBLME s FM33093MdBMSD. LolzgzEowro
g39s BaHoMgeos, 85300 F930gO0m NBOHM LOBIMIE0S JosEMIMO30,
3050MbgdMo30 1033wOMo - 316396 ™dbo, Lbgzoslbgzs dobboom, 3wsz9b
3b™39L  bmGEol;mgol,  5©sd0sbgdl - BMwol;mgol,  FMGmolygdolomgol,
10333000l FMBO3MZ9BEISE. 503056 gd0 0aMmbgdgb M3zl s FobmdGO30
290500gmM9d0L 158w gdgdlL, Goms 9h39bmb ™og05bmo  doews, s034MHMb,
556M0mb, 530MbGHOHMEMb 396905 s bbgs 5053056900. 5853OMMEs©, O3
QOO 250U, 5053056900 0ToMm039b Y439es LETeEgdIL, Moms Lo3zOrO,
06306030 0149 JosEMIM030, dgHBLMEMD s H5T>OEFBME (Putnams 1895: 45-
60).

09, HMymO 3 Y39 3390 0339005, M0 00MIMPY, JEPSZWS WS 3ZOIOMY.
439WoxgMmb ghms, 5 3Jwogwbgb M35 HO(EbM3sb 56M96gdBY (spectacula
gladiatorum, munera gladiatoria), 3bmggems bsoMmMdYdbY (venationes). d3.§.
dqLsdg Lom39b0sb 30093 MBOM SHT0MPS LK, LEbbIMdMOZ0 LozgOO.
d9L5dEIMS, MHMIogEgdo FbmeErmE F505 BHMIYOL s 53393JOL BsdMMPYdMEBID
50 035LsBOOLom. 1gbhgzs 3OHMEJLEIOS, OHMT OMTS)Ed0 3d9MH b6,
(MO 3950J39MEs 5530560 935050, OMYMOFE ,LoL0IMZ6M Lobsbomdl*
(satisquespectaculi:Ep.95.33).

10330000 HAOMI® 0YM BObILIMBMOZ0 LIMMEHOL 430w IOIEO SEMODMEO
LoBMYPoMgOOL y3z9ems Bgbolom3zol, Yzgus MoEOErol MM, LME0SLWEOO
3b™36500L y39es LRIOMTo. 53 G030l Lobobomdgdl Jufimgdm©bIL Misbmgwrgdo,
Joawgdo, dmbgdo...ugbsGMMgd0; sl Sbobs3BID WO EIMIEMEMST0, bgermzbgdols
Lbgoolbgs LggOmdo. bosbo 599356 Fo@dm@ag69dL guHMgdm®s bbgsslbgs
dobgbom - 3060H0gMHOLMZ0L,  dooBEgdoLbmzol,  LoyzsMEolmzol,
35™369d0L 2oLorgdxmdgbgdws (Bauman 2003: 213-215).

o6 mbop™MIbMdbgb  Tom, 3obi  9MgbsBg 0dMIms. ULgbgzs bl
059mMg09geBg. ol igg3wol  ©sdsbobxgdmen, sdsvbgdgdger  Bgyezwgbsls
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06030009, dwoge gdmEon® dMBMLmLL Tgbgdolsl. mwdEs, bgbglzs dmdbmy
0ym dgd0L, GO 39OMMOOL Lodrsgdgdol (Jop. Helv. 17.1). obs doomqs
36M9b5BY 5 9990 YENOOSBHMMMS MLBIBHMBSL. bgbgzs s dobo HMg bdoMs
53000905 30396@9MgoL 509gbsbYg LolbEobEZMmILL S bME39-5wgGHBY. WBROM®
39303, BomBMBMLYdO EodL¥Y36530b9b 59 5058 gAL, Oy (325635bsmEgdg
U53w95¢09090L  1LO3ZOEPOLHRSE  BLlboLsMZoL, dosMbgbolismgzgols, Lsdbgotm
05053M00LsmM308 s BLEAHMOZMMO 395353MO0LOMZ0L.  30EIOMbO 530M0E0370
50 9mygdl, FogMsd 39350 LosIMZbadom GuMGOdM®S 53 BHO3oL [omdm®AqbqdL
(Tacitus, Hist. 3.84, Loeb, 'Juv. 10.66-7: Eusebius, HE8.10).

196939L BoWMBMBOMEO doMAMsxz00l dqddbsls sGmmgdl dolo {oybgdol
QIMIMOMIOOL BMLEHO OOMOL 9O 3mEbs. B396 399MEOBMBO  DmAs©I©
000909 303mmgHYOL. Lsdsg0gMmE, JoMRoOs 3Bmdoo ghgzol dobsogsbo
00MM5x30s: dolo Labgwro bdoGo 93b3gds OLEGHMMOZMBYdMD, Loss ob
2399m©ob 965 dmfdgo, 9®sdg 93mJol yz9wsbg LsobEHgMglcm dmzwgbgdol
3dBor® dmbsfowrgw; mmdEs, 30H39wo dmbligbogdobmsebsgg Gogodlos ©s
139@MboMboE 53dMBL, MHMI LYbg3sd BLHOM Mogo Asdmagbobs LsdgiEboghHm
209mb3w 000 s IME35HgMdom. 59 J0BYHBOL godm dolbg Fodmygbs oMo
(More 1923: 117-118).

bgbg3oL  3bmzMds  Logly ogm  s©dsxMgbgdoms s  ©s3gdom, Mo
239BLOBOZOMEO  0gm  YEIJosdoll  dmero@ozol  3gMHodgBogdom. gL 30,
dbge0s  899m03Lm  BoMbMEMb-InGmsgol@ol bobgl s dol  bsfgMgodl.
MBoM90Ms 08lx 9™ 035Dy, M) M58 Yd0dys bYb939L 59GH0IMO 3tME0EHO3WOO
3bMm3MHgO0Ls3Y0:  35BH030MY3zoMgMdId @O  J9M0gMoLEH™MEds  HBMobgzgdds
(65803 9ol BA0MOE 5655 gdEBI6 MsbsdgM™mz9bo s Gmym®E Bsbl,
D90mbligbgdwero 030190900 ol JoMmMEIS SHOLBOSMYOW), M) EMIGHM0bTs
39659, O3 FomlmgmlL, ©ygds Mo dFsMM39w0l 439MEOm, TJMIE0s
boobl 9m)Eobml 0o LoMgdEMds.

bgbg3oL  ¥930  ™M30Lgds  B3gbmzol  MEbmdos @O SMYIBL  SWe®
0939900905693, BoMsd T9odegds 8939390M™ 2530aMmm Bgbg3sl 3bmM3zMgdol
000535600 (j065508g™MdOL 5OLO, oMo M5 OBEHMMOMO LOEYSE006,
530MbegMbol AbmBWsM]dosh, GMIgEoE 3oMas Bsbl dol bofo®dmgdgddo
@5 00  9035HmMEgool  HMOE0E00Eb,  MH®Igwlsg ol doL)3s
(@0dmbogolsmgzgol ob. Duvall 1937).

09 B396  gmmo®adom 9535009369000 35l 00  daMTsMIGMOL,
MHmdgdosi  Bgbg3ol  99gbgds obGHMMOs @S 35l F93MLodgd  dob
0bBMgdgoL, 50300 046905 I3MHIMbLm gMo M3gdo: Mmomgdol yzgems
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6. Robemodg

dolo  BHGIBHIGHO 0gm 3slvmbo 00 dmEoy dg3ombgzsbg, GMIgELss ol
996905 3bM3mads. g 3sbybo 9390mEs S bbgsl, 9539 LOIMMDM Mgl
(Griffin 1992: 177-179). Bmax g6 gL 80d3mds 3bm3m5d0Lgow Lo@oEgoslmsb
5dg3L 33093560901 LdBOL, Mmd Bolio fogbgdo dolingg 3o 032Mo GodGozol
Bofoo Bomzgoemb. sy Fog90md, 0GIWM sbs M3E0L, HMI EGMSIBIGO
»30M3M9d0L ALHOxETsz™dOL Fglsbgd“, Gmdgerdos 1Ybg3zs Ws3s6M3mdL 0By,
O3 gombngmbo o6 wmbs BsgMoml Lobgwdfoxgm bsddnqgddo, ©sofigco
030bm30L, MM EsgMHIMBId0s 5203065 s 3 sEOMLO, BT dEogH 1gbg3oL
2396BGbMo 3Jmbs 3319306 gdMMms© TmOL ymzowoygm 3merodo3oboysb;
bowm GH®od@o@do ,d39wdmddggdol 9glsbgd® s3@m®ml doBbsw 3Jmbos msgo
59330 dMOadgo0oLysh, MM 00  MToEOMOSL 0Bgbs bgMmbolisdo,
g ds3 8fgMoco LodoMo0 ss3bm (Whitmarsh 2001: 32-45). dods6rn3gs,,d96,
HIgeobog dmagdsm0gds b BMOJBHOGH0 Y3930l weolbdmdl sEMILOGLS.
3b™M3MdLS O BoMLMEGOSL JMOOL 0degds doErsEMIM0Z30 bsBYdO
0960 0dMds 5dsdMds, MG 25dm0Mbg3s 303 BYhg3sl Bowmlimaos
dob Loy3gmgbm  IOM™MIgddo. LHmGmg gb oym sE30Egdgeo bGodMeo Bgbg3s-
30 9O@olmzoLsE, Foa™ed 3bmzMgdsLML 3930000 gmeolbdmdl dob dodsmo
3963399900 9™ 3090w gdsL, MMIgeoa Bodmyseods 565 Fbmermo M®OL
dmobmgbom, 905990 ©OEO  GHMOIOGE00Ms3, MMIwol  3mEbol 4909393
39999090905 35308Mmm gMmol dbMog, Lgbg3oL 3FbmzMmgdOLYMEo J393900 ©s
dgmgl IbGH0g, dobo o mbmeos (Marias, Raley 1984: 227-229).

35md0o  g5JBH0s, O®MT  533MLEHLOL  ,08300MB060*  FToOHMZHEXMBOL
QOMBLE 30, 35¢05b BJoMo 0gm ImMErm©bwo s Ebsvmo Lozgwowo. sby
05250005, PMPOI0(335¢S Y3gaes obs, 3oLsE 933BEGMLO Mog0l 399330MgE
030s: J5e0d30¢ol, 0ve0sl 30M39wo JBsMo, dolbo 35d0Esdz0o oMM
3W000L JoMEgLo;  JoLo dgmedg dgwmey, M3l 303L5BoL S3M03s; o0
396513690l 3950830 gd0 090l 250l 39050 S WWEOML 3goLOGO
(Johansen 1998: 59-71); 08396o&HMmM ¢0dgMH0Lol OML OIS §oIM3IZI39L°
30005090580 50MY35 533LEGHNLOL YIFOMLO F300dZ0¢0, 5AMHO3NML 390LIOO
5 3M3Mso FbgsMmBmezsMo, GHodgIMoMLol bsomglsgo 3gMdsbozmlio
(BH0d9OONMLIS ,,dMObgMb* Megolo Lo3zEOom IMIZZEM0YM). FH0dIMHOMLOL
23905339 gooL 999gy 0339M0GHMMO Qb A50LO (JoEodans). dsbsdy
30, 4 ferom 506, J0d80om QoMEO0(335s oo ©YPs, 5M0306s MBGMUO.
390 e0sd 50H0sMS F0bsdmMdgms 09O - 030 IMIgl K 9MOLIS(39dD,

30M9BHMM09wgdds, HMIgEmsg §ob MIRm©Im 35¢0awsl dods,  933LEGHNML
309000910, HMIGEds; 333093065 39300 5©030MbLBOEIO Mo AgLsgobs.
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50 9935651369035 dmfods Jsmoliols s FgLoerobsl 3o:0030¢0, Goms
3w0900LoL GObGHO 25sL3gdm©s ol 30, BgB®bL. sbg dmbs, Toasd
B9M™bds dm5(od3c0bs 153mM0 ©YPs, 53M0306s, HMIgeoi bywl Mdwwos
3300l 590300090 ddoMmN3ggermdsdo (Gloria Vivenza 2001: 38-46).

9m9fym 89mddwamgds Gomsb BgMmbol Hobsswdwgy, Maliog dm3ggs JolmdMm0g0
10330000 OLRS: 0530 FM03Zgl 3mgBHJOTs - W356mTs, 39BHOMbOMLTs s
Lbbggdds; 99009y bgMmbIs 2osf3s BHMMS (530mdYB, 0dobosmgzol, MHmI, Ly s
5909Ms LOIVYOS, BHOMIBY, 969 0EOMBEBY LOTWgHOL Abgoglo s 56 3gmxzbos
F00ombg0ds), Mboz Im3yzs MsdMog0 “Ysbsdsram ssdosbol dlbgzgM3eo;
dob 35 6gHMBBs JOHOLEH06gIL osdMOWY, Mloa Bm3gzs dsmo LElE03s©
QOLXS... ®MIJo Loddgqdo 9396 o 396 dooms s BYMMbIs Mego Jmozems
(Brad Inwood 2003: 16-19).

g 30maMmgdsdo  J0dEObsMgMds  36mdoo  GMIsgro  LEHMoZMLOU,
MHmIsgo IFgHeols o Gowrmbmaimbol, wwmzonl s6gml bgbglsl («9dgmmLo)
3b™3M9ds s d99mgdggods. 99gbsg, Lozzowol Mgds, MHmymMs hsblL, od
Q@OMOLYMZOL 5B MOEMHO 0gm @S 96 5MOL golivgzoMo, MM sd Mgdsl dggbm
b969396-

3bsEsBOHEOMB80 040 0OHMBJ0sW MO SLT0M 0YM 85350V S STOM
3965058900 bdoMs 530JMHMOds 33008330 gemdsbyg, Foasd ol 3ys3s 3960
0obFo3wadgwo. gb 0ym LmEHomb segdbob®mogmo, MMIgEdsg ©os®mfdwbs
3boEsBMHs 1Yb939, brro s90M MZ0MI3ZW Y MBIBY BodM0EB, MoMo gmdas
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The article deals with some unknown aspects of life and writings of Lucius Anneus Seneca on

the style of Iife, philosophical beliefs and all that led to his interest to the issues of life and death.

Keywords: Seneca, Roman, literature, death, life

'Molestum est', inquis, 'mortem ante oculos habere'.
primum ista tam seni ante oculos debet

esse quam iuveni (Sen. Ep. Mor. 12.6 ).

The article deals with some of the still unknown aspects of life and writings of
Lucius Anneus Seneca on life style, philosophical beliefs and everything that led
to his interest in death-life issues. Lucius Anneus Seneca, unlike his father, the
orator Seneca, is known as a philosopher and a playwrighter. He was educated in
the oratory schools of Rome in order to pursue a political and philosophical career.
Later, he began to work in jurisprudence and continued to pursue a political career.
He seems to have had great success, as Caligula wanted to sentence him to death, but

his execution was not completed as the emperor's lover saved young Seneca.
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Later, Seneca has been accused of having relations with Germanicus' youngest
daughter and Caligula's sister, Julia Livilla. However, he was a member of the political
opposition. Seneca was exiled to Corsica by Emperor Claudius. Claudius' second wife,
Agrippina, achieved her release in 49, and Seneca was commissioned to Upbringing
the future emperor, Nero. In 54 Seneca became involved in the administration of the
state with Nero. These were the best years of Nero's governance. After Seneca lost
his influence over Nero, state affairs broke down and he pursued philosophy. Seneca,
in 65, was charged in involvement of conspiracy against Pizon. Nero sentenced him
to death (Inwood 2003: 34-57), but another Emperor's verdict on his death was not
fulfilled either, as the philosopher had committed suicide in the same year.A man who
spent his entire life spent calling on people to pursue his fascinating life, researched
the essence of death, twice was sentenced to death, ended his life by suicide.

Death has often been a necessary attribute of spectacular sport for all strata of
society, in all rituals, in all areas of social life of Rome. Such sights were attended by
foreigners, women, slaves ... senators; It was portrayed in literature, in various fields
of art. People attended such performances for a variety of reasons - for careers, for
power, for love, to improve their lives.

Seneca worries about this style of life of romans. However, Seneca favored shows
as entertainment. He went to arena, and he was praising the gladiators. Seneca and
her circle often commented on the arena of bloodshed and massacre.

In his youth Seneca was suffering from bronchial asthma, so he often thought
about suicide, but he had a good teacher, who persuaded the young Seneca to stop
thinking about suicide, refusing to eat meat and becoming a vegetarian.

So in this article, I have tried to focus on some of the points of life and writings
that, in my opinion, would need to be taken into account when approaching Seneca’s
attitude toward life and death. These are: Seneca's life, on the one hand, is an example
of what the writer urges people to live actively, on the other hand, against what he
preached - many of his own moral calls he himself did not to make; During the
time Seneca lived, there were frequent deaths, deadly spectacles, and it was natural
that the writer was interested in studying these events and nature of death; Seneca's
attitude to the issues of life and death would have been determined by a philosophical

current called Stoicism, one of which representative was Lucius Anneus Seneca.
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The famous Austrian writer Arthur Suttner who lived in Georgia in 1876-1885, had published
interesting letters in Austrian newspapers about Russian-Turkish battle (1877-1878). These

publications have not been studied yet. Mzia Galdavadze became interested in this issue. She

translated the essay of the writer — “Iranscaucasian News”. The mentioned article is published
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in the newspaper “Neue Freie Presse” (August, 1877). It reveals the important information about
the results of Russian governance in Georgia. According to the letter, Suttner’s negative attitude
towards the Georgian lifestyle should also be mentioned, but later he changed his attitude and
Georgia became the main theme of his works. An essay translation is attached to the letter and

published for the first time.

Keywords: Georgia, Abkhazia, Svaneti, Russia, Khevsureti.

The well-known Austrian writer and journalist-Arthur gundakar von Suttner
(1850-1902) and his wife, also the famous writer and Nobel Peace Prize Laureate-
Bertha von Suttner (1843-1914) lived in Georgia for about nine years (1876-1885).
The reason for their arrival in Georgia was the fact that Arthur’s parents were against
their marriage.

Bertha was closely related to the Megrelian prince’s (David Dadiani) wife-
Ekaterine Chavchavadze. When the Suttners were in Georgia, Russian-Turkish battle
happened (1877-1878). It was going on in two regions-The Balkans and Caucasus.
Arthur became so interested in these events that he published many articles about it in
the Austrian Press (“Neue Freie Presse”). Unfortunately the mentioned publications
are not discussed nowadays.

The only person, who became interested in the mentioned publications, was the
translator-Mzia Galdavadze. She translated from German two essays of the Austrian
writer-“Transcaucasian news” and “The news from “Amier” Caucasus. The articles
were published in Austrian newspaper “Neue Freie Presse” (10, 23 August, 1877).

Some of the writer’s articles related to Georgia are not still published in Georgian
newspapers or journals, because the reality of our life is represented negatively.

Arthur Suttner has interesting articles about the results of Russian rule in some
Georgian regions. He discusses the issues connected with the Abkhazian rebellion
(1866). After abolition of the principality of the Abkhazia, Russia tried to establish its
governance in a violent way in the mentioned region. That’s why, people living there
decided to leave the place. Others, who stayed, expressed their feelings by rebellion.

Suttner reveals his negative attitude towards Russian colonial politics. His opinions
are really valuable. At that time he was distinguished by his pro-Russian orientation.

The writer gives some information also about other regions. He mentions the
anti-Russian speeches in Svaneti and Samegrelo. He criticizes the discriminative
politics of Russia towards the local population. He describes the hardest results of the

suppression of rebellion in Svaneti.
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In Austrian newspaper, Arthur Suttner also published a letter related to some
of the people’s opinions about their origin. According to the letter, Khevsurians do
not come from Georgian ethnos. They consider that they are descendants of foreign
ethnos.

It seems that Arthur Suttner also agrees with the above mentioned opinion, which
is hypothetical. According to Suttner’s works, during the Russian-Turkish battle,
many representatives of Russian army could leave their duties.

In our opinion, such assessment was caused by the fact that in many military
operations in Caucasus, the Russians failed.

While discussing the letters of Suttner, his negative attitude towards the people,
who live in the Caucasus, should be mentioned. Such negative position is nationally
offensive, also that critical tendency, which seems as if it shows the negative sides of
the mentioned people without any arguments.

The above mentioned publications criticize also the language and traditions of
those people. In addition, he thinks that the people living here have many wild
features.

The writer thinks that the locals are more dangerous than the Turkish fighters,
who come to conquer the country. The locals are violent to refugees. They kill them
and then blame Turks.

According to Suttner, the negative side of Georgians is also their national dish-
Mtsvadi, which he considers to be disgusting: “Some of the Georgians from Kutaisi
brought the jar full of wine and made national dish-“Shashlik”. Only Alexander
Dumas liked the dish because he was impressed by everything that was related to
Caucasus”.

As it is shown in these articles, Suttner did not like the Georgian-Caucasus dances
and described them negatively to foreigners.

Arthur Suttner expressed his negative attitude not only towards the traditions or
lifestyle of Caucasian people, but also towards their language. For example, he did
not like the structure of the Georgian language and compared it with crow sounds.
Abkhazian language was described by him in the same way.

Soon Arthur Suttner changed his mind towards the Georgian language, because he
and his wife became interested not only in this language, but also in Shota Rustaveli
poem “The Knight in the Panther’s Skin”. They introduced the poem to Europeans
and also tried to translate it in French. Arthur Suttner dedicates the large essay to the
poem, which is one of the first large works written by a foreign writer.

But it was later. The early period of his life was characterized by the tendency of
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negative attitude towards the Caucasus people. We have many examples related to
this problem.

Luckily, Arthur Suttner changed his opinions and the issue of Georgian-Caucasus
life became the main problem of his works. His novels and stories describe the

historical life, traditions and national honors of Georgian and other Caucasus people.
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Beka Kurkhuli's "The Fugitives from Paradise" in the
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Many new developments took place at the end of the 20th century and at the beginning of the
21st century. Postmodernism is one of the most notable of them. The process to some extent was
facilitated by socio-political developments in the country. During this period, a new generation of
talented writers appeared in Georgian literature, including Beka Kurkhuli, who soon established
his place in Georgian writing. His work is mainly fed on our country's painful past. Beka Kurkhuli's
novel “The Fugitives from Paradise” was published in 2015, and in 2016 it became a laureate of the
“Saba” Prize. The author deals with almost all major political events in the work. It artfully depicts
Georgia's recent past. Kurkhuli is a good narrator. It is precisely this interesting narrative and
postmodernism that distinguishes the work, which describes all the major problems of the era. It
can be safely assumed that the author, with his novel “The Fugitives from Paradise”, has added an

interesting work to Georgian literature.
Keywords: the fugitives from paradise, postmodernism, 90s, narrative.

At the end of the twentieth century, Georgian literary criticism began to speak
actively of postmodernism as one of the well-known developments that proved
to be a very convenient aesthetic for the artistic interpretation of socio-political
developments in the country.

There are two views on postmodernism outlined in Georgian literary science;
According to some scholars, the signs of postmodernism are found not only in
Georgian literature of the last decade of the 20th century, but also in the creations of
the authors from earlier generation. Levan Bregadze suggests that postmodern trends,
from the literature of the countries of the former Soviet Union, appeared first in
Georgian literature in the work of the 60s generation of the 20th century (Bregadze,
2005 :29). Others believe that postmodern Georgian literature has emerged since
the 1990s as a concurrent process of political developments related to Georgia's

independence. “In postmodernism, social life is discussed, and problems are presented
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in an ironic way” (Tsipuria, 2016: 445). In the Georgian postmodern narrative some
characteristics of postmodernism are identified: double coding, intertext, rhizome,
irony, deconstruction, author's mask, game principle, eclecticism, essay-theoretical
insertions, and meta-textual commentary.

Beka Kurkhuli started writing in the 90s and gradually became one of the
prominent Georgian writers. The writer's stories have been translated into English,
Italian, Polish, Ukrainian, Czech, Lithuanian, Slovak, Turkish, Ossetian, Avarial
(Dagestan) and Russian.

The publishing house "stillo editrice" (Bari, Italy) in 2018 translated and published
the collection of Beka Kurkhuli's stories "The City in the Snow" (Translated by
Nunu Geladze). In the same year Beka Kurkhuli participated in Torino (May) and
Bari (October) international literary festivals. He is the laureate of various prizes:
Rezo Inanishvili Literary Prize (2014), Literary Prize “Saba”(2016), Literary Priz
“Tbilisi”(2017), Literature Prize “Litera“ (2018), Prize after Ilia Chavchavadze
“Saguramo” (2019)) - Nomination for best prose writer of the year.

Beka Kurkhuli's creations are mainly nourished by our country's painful past.

The novel “The Fugitives from Paradise” was published in 2015, and in 2016 it
was awarded the “Saba” Prize. The author deals with almost all major political events
in the work. It artfully depicts Georgia's recent past.

Thetitle of the novelitself "The Fugitives from Paradise" can be considered allusive.
"Allusions are titles that are symbolic of textual content on the basis of intertextuality,
when the creation and perception of one text depends on the knowledge of another
text" (Bohrand & Dressler 1981: 224). In the title, the author puts double-code and
uses the Bible as an intertext. The paradise was the name of the original place for
humans, the Garden of Eden. This garden actually existed and the very first couple
lived there. Then there was neither illness nor death. After disobeying God, they
lost their right to live in heaven and were banished. This fact is an important Bible
event. To Beka Kurkhuli, paradise can be considered as a biblical antithesis, since the
environment in which the author tells us was not really paradise; moreover, it can
be considered that this “paradise” was created by the banished fugitives, Adam and
Eve's descendants and brought to us, and now we have to be held accountable for
that first sin.

Postmodern discourse is largely determined by the narratological factor, the latest
past, the spirit of the era and the contradictions. The narrator follows a single line

of narration, offering compositions based on continuous chronological order. The
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action in the work runs from 1986 to 2004, a period in which postmodernism was
actively inhabited by Georgian writers.

There are two plot lines outlined in "The Fugitives from Paradise.” The first plot
follows the description of the adventure of Temura and his friends, and the second
one tells the story of the boy whose name we do not know. However, the stories and
characters are intertwined and united. The novel does not have a specific protagonist,
and here everybody and everything is important, the author tells at the same time a
cheerful and sad story of characters who are characteristic of the era.

One of the defining elements of modern postmodernism is the use of historical
facts. Beka Kurkhuli not only uses them, but also removes the boundary between
"literature” and "history". After returning from Afghanistan, Temura has already
been alienated from himself, avoids everyone and everything because of the loss of
faith. Postmodernist writers have a keen interest in paranoid heroes standing apart
from the negative society, and Temura is the same way trying to distance himself
from reality, so he is a favorite character of not only the writer but the readers.

Writers often analyze the processes of their time in relation to historical events
and thus they speak about modern reality. “The Fugitives from Paradise” is an
exception in this regard. Here, the author speaks openly about Georgia's present,
the reader does not need to worry about reading the subtexts. In the novel we have
a detailed introduction to the historical events of Georgia, the author writes about
1988 events, rallies, Zviad Gamsakhurdia and Merab Kostava, our recent past. He
writes about lawlessness as the driving force of the country. It is important what
the author describes, "besides the words, the writer should know what he writes
about" (Kardava 2013: 27), Beka Kurkhuli knows this very well, even more directly,
he himself, participates in these stories. April 9 tragedy, civil war, Abkhazian war,
Ossetian, Armenian, Ingush, Vaakhnel news, and other political news that the author
conveys with documentary accuracy, and in this narrative, the author's double-
coded, ambiguous narrative is very interesting, - on the one hand, how the writer
delivers the text, what he means in this text and on the other hand, how we perceive
it. Literature is a special view of history, so this novel can be seen as an intertext of
the historical documents that the author borrows, turns into a single system, and
masterfully connects with the artistic narrative.

The author masks himself and enters the work as a character; a boy's adventure,
his feelings must be of the author’s.

The work often features a postmodernist character narrative and an inner

monologue that help us perceive and understand the historical process differently.
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The merit of this work may be that Beka Kurkhuli showed us historical events
and people from another perspective and revealed many secrets of the recent past.

Kurkhuli’s language and narrative process are simple. Linguistic experiments
are typical for postmodernist writers. The author does not shun wrong grammatical
forms, barbarism, slangs. There are often foreign sentences in the text, the author
offers their explanations in a footnote.

Finally, the author makes the irony again, when Misho, Mikheil Aduashvili, who
is always hidden behind others’ back, oppressed, cowardly, and now raised on others’
battle is already the Deputy Prosecutor General, and no one knows where he will
be and what he will do tomorrow or the day after tomorrow, but surely he will
be because people like him are always uplifted. Beka Kurkhuli is a good narrator.
It is precisely this interesting narrative that features his novel with all the major
problems of the era. It can be safely assumed that the author, with his “The Fugitives
from Paradise”, has undoubtedly made remarkable work in Georgian literature and
reiterated the view that fiction better reflects the character of the era than historical

facts.
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Literature and Literary Theory
On Some Textological Issues in Rustvelology

Lana Chikhladze

Akaki Tsereteli State University
Kutaisi, Georgia
Lanachikhladze87@gmail.com

This article discusses the sessions of the committees devoted to the fundamental study of the
textual issues of Shota Rustaveli's poem " The Knight in The Panther's Skin". The first commission,
which began a fundamental study of the poem " The Knight in The Panther's Skin", was assembled
in the early 80-s of the 19th century. Describing the protocols of this session were entrusted to
Ioana Meunargia. These protocols were periodically published in the newspaper " Droeba". In
the 60s of XX century, text-finding commission was formed at the Presidium of the Academy.
Protocols of their sessions were published periodically in the Magazine “Matsne” (since 1972 in
Georgian Language and Literature Series ). This article compares the work of both commissions. A
few specific examples illustrate which verses were considered as enclosure and which ones were

included in the main text of the poem .

Keywords: editions, comparisons, protocols, supplementary verses of "The Knight in the

Panther's Skin".

In the early 80s of the XIX century and the 60s of the XX century the committee
was set up for a fundamental study of the textual issues of Shota Rustaveli's poem
"The Knight in the Panther's Skin" and by comparing their work it will be analyzed
how the members of the committee try to restore the Rustaveli text.

The commission set up to study the text of Shota Rustaveli's poem "The Knight in
the Panther's Skin" in the 1980s of the 19th century still managed to assemble despite
the problems. Their main problem was that they did not have enough copies of the
various editions of the poem to compare the text of the poem with the Rustavelian
version.

At first, the chairman of the Editorial Board was Gr. Orbeliani. Ilia Chavchavadze,
Niko Dadiani, I. Gogebashvili, A. Tsereteli, Archimandrite Grigol, I. Chavchavadze,
I.Machabel, Tedo Zhordania, D. Jirjadze and others actively participated in sessions..
Ioana Meunargia was the secretary of sessions and he kept a brief description of each

session, which was published in the magazine “Droeba”.

131



0d0d0) 6IAINT0L LOBIRIBNBM IJEN3IGLOSGISOL 3MO33T, 2019, Ne2(14)

They aimed to identify the actual text of Rustaveli through options, writing a
small lexicon and explanation for the book and description of insert verses for literary
material.

Text-finding commission of "The Knight in the Panther's Skin", was formed
in accordance with September 27, 1962, resolution of the Academy Presidency
which began processing fundamentally the poem. The commission was presented
with the following members: Irakli Abashidze (Chairman), Ilia Abuladze, Shalva
Amiranashvili, Giorgi Akhvlediani, Alexandre Baramidze and others.

Preparatory works were carried out in different directions. First of all, lexical
material was extracted from monuments of Georgian writing. The texts of all
published editions, a number of manuscript compilations, and most of the dialectical
texts were processed. Vocabulary units are written on a separate card in extensive
contexts.

In the 80s of XIX century, editorial board considered many of the verses to be
tabs and even removed them from the poem. A commission created in the twentieth
century to work on the text of "The Knight in the Panther’s Skin”, included many
of them, which were inserted, by the previous commission into the main text. To
illustrate, we will take the fourth verse from "The Knight in the Panther's" which is
controversial and see what decision the commissioners made. E.g. The fourth volume
of the poem "The Knight in the Panther's Skin": "Avtandil looks for Tariel ", the 50th
Estrophy Protocol of 1881 states that it was removed in some variants, and included
as a tab in April 16, 1974 editorial meeting. In this verse, the emotional meeting of
Tariel and Asmat is set. Tariel tells Asmat that the bridge would sink into the sea.

According to G. Cartozia, the strophe is considered incorporeal because of the
following considerations: (a) “It is not in the manuscripts those do not characterize
earlier inserts; B) The rhythm is broken in the verse. All four verses are presented in
different rhythms: suffixes such as ‘ivdes, ide, imde, mides”; C) As mentioned earlier
in the literature, it is awkward to say, "Bridge falls over the sea" (Bridge over the sea!).
(Cartozia 2011: 43).

A. Baramidze does not consider strophe to be an insert because Asmat is mentioned
by name. According to Sh. Dzidziguri: We may also assume that this place was
damaged in the stanza and was later restored by late authors. Maybe this explains
the stuttering in rhythm. They have been found to have some sort of suspicion in the
main text.

A previous edition of the poem The fourth chapter "Searching for Tariel by
Avtandil," of the poem "The Knight in the Panther's Skin" has the 12th verse inserted,
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though included in a footnote. In this verse, the joys of the birth of Nestan - Darejani
are set forth.

A. Baramidze considers this strophe to be necessity, as the celebration of the heir's
birth is presented. Sh. Rustveli conveys with two words of giving birth of heroine
"Birthgiving to a girl”.

This verse is included in all the scripts except the edition of Vakhtangiseuli. The
text-finding commission was adopted in the main text.

Thus, as we have seen, the meetings of the text-finding comission of the poem
“The Knight in the Panther's Skin” had a great contribution to study the poem
fundamentally. First commission was created in the early 80s of XIX century and the
second one was created in the 60s of XX century. Both of them collected many copies
of the poem and based on their comparison they figured out which stanza was
real and which was tab. The members of the commissions created editorial groups,

lexical foundation. They prepared the first edition of the poem.

133



00mgodos, 395693035 ©d
9 939900H0 dOMEPMYO0d

Biochemistry, Genetics and Molecular
Biology

134



0d0d0) 6IAINT0L LOBLIRIBNBM IJEN3IGLOSGISOL 3MO33T, 2019, Ne2(14)

IXOIQOL BomEmyos

30Mmm3530L 3MgbGHMBoMMO o3 Mo Fowgdo

650005 53935

53930 §96Mgmol babgadfogm wmbogzgdlodgdo
909000, LodoOMggErm
Natia.ghachava@atsu.edu.ge

30635300 BOBGOIHHO 396H®JO0LS s dOGMZs30L Dom™as60Dgdgcro 86930l
LAONIAHPIHNO ©5 Hm@OIbMBB0Z0 356093 M9d0L (33e¢r0egds Lodlbogbol domermgon®o
05639605. 506036w9¢n0 dbgdol 0©YbH0R035305 bgds U3JE303034900 56Ga9bBMROCXIHO
3ogdol ((63-3cemodg@sbs I, UBF, bezamgeemobo C23, boy3amgmazmbiobo I sbwy B23),
39603beroo  (AgNOR)  899d30b s 0d99bmaodmjodool  Ggomgdol  3sdmygbgdoos.
3063530l 56H39bHMROXHO 3060980 5BHOLIHS© Fo0m0ygbgds bslysbogte s 3erobozm®
305gH03900  xMgool  bbgosbbzs  gmbjsommo  sdBo3mdol,  asbbsgmomtgdoor 30
MXOIOMO 303¢00L, HEBLIH03300bs s Bs¢r0gdbobBszool 3Hmiglgdol G9nslgdobomzob.
3063530l 85063560Yg09cmo  »B369d0L  Bomgbmdobs s bmPgdol FsBgds beEIserE
NxOII0 30GMZ930L ImIs5B9dren Bombobmgb®H 5JH03mBsL 96 bodbogbmGmo beHOL
©Omb Gsemogbobszool 36HmEgbol sg30393050 s@sbBMIBL. BoMHZ3530L s039bBMBOC IO
30930l 9gb3GHLool 8sB9dom gsdmf39mePo dmGHRMEMZOIGHO (33¢0ergd900 Lodlogbm&Ho
X 090900L  530030U983056080L 5 3HMEORIHIGOIO  5gH03BOL  FoblsBO3HOLMm30L
056390 Fo®dmaanbl.

U533560m bodyggBo: s639bBHMBoNGO 30980, BOBHOSGXIO 3960, BoGMZs30L
050m63560Y989cm0 »dsbo, 3963beroo F909835.

WROIO0L  BMbJ3096M0  5dBH03MBOL  (330Egds,  ORIMIBE0MGOOLS O
3MHME0zgMo3o0L  30Mm3gLbgdo, YOIl  bawmzbmmo s  dbgdmoz0
393035305-065943035305 MxMgOoL, dolo 89ds0qbgero 3ma3sMGHTI6EHJOOL s
396539 Jd0M dOMMZ0L LEBHOXYIBHUIOO MOYBODBOFOOLS s BHM3MYMSGOOL
(330905l 0()393L. 00OHMZ0 IMORME MO0 Foblb3s39dwwo BbJ3z0M©o
©M3d9bq00Ly96 T9ygds, HMIGEms TmMOL  Yz9wsby JoMyowss dgufogwroo
003530, 5D FoLmMZ0L TsbOlOsMYOIE0S JMOIWS3E0S BEOWYIGHOWI
mO2960D530sLS S BMBI3096 5JEH0Z3MOIL FmGOL.

00M™M3530L 00053560 a3bJ30ss 60dmbmdol 39050099690
00Mb3009M3MMGHI0EMEo bdgMHmgegdol domagbgbo, 0mdiEs ob sbgzg
Bo®moros JoGmBol MHgas300l, MYRMIOME0 3030l 3OHMYMmaLOMIGOOL
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360 M 3919030, 35LHMOL LbgsLLZS Lobols LEGMgLL. doM™MZ3530L LGAMMIGIOMEO
5 B69430IH0 MmEOHY60DEOOL (33¢00EdLMD s 39300MGBME0s LbgoEolbas
G030b 55350090 55305600 (Németh 2018: 105; Orsolic 2016:36) 06003530 56
36M0L d0OH™MZ0L LESOO MO B3bdE0Mo MIBo. dobo LEAHMYYIEBHWGS, BMTs
mOA560D5305  HOdMLMIGOOL d0MAI6IBDYS ©TMI0EIBMEO. HOdMLMIGOOL
§o6003mgddbs 300306 36095305805 (300930l LObMYHMb s  doMMIZ530l
0mOHBMMY0s 03305 MIXMIOL  BHo3DY, YxMIOL  ©ORYMHIOE0MGOLS
Q5 MXOIOME 303Dy, S1939 Lbgoalbgs 3smmEmyool EOML MxOHIOL
DALY S 3OIMOBIMS305DY IMI0YdEgdol dobgzom (Hernandez-
Verdun 2004: 58; Derenzini 2009: 753).

00OM3930 OOV  5MJoBgJBHOoL ddmbg 33w gduydo  mdgbos,
6009wo3 8903905 89900930 MGHOILEGHOMIGOMwOo 3md30mbg6EJd0LoYsb:
©bd-ob 9993390 3mI3mbgbBHo  (BodMowsmmwo  396@Ggd0 s
B0O™M35305b6 SLM30MdMWOo JOMTs@0bo); MMB3-b 9903390 3mA3MbYbE9d0
(0330030 B0OOHOWSOHNMO 3m33mbgbGHo s FMbMWsmwo 3md3mbybEo);
00MOM3539wo  0b6BHIOLEHO0E0900 9By go3Mmegdo.  doOm3zszolb o
LPEM™IGHIOL  FmEHOL  SOLYdIMBIL  FO™  LEHMIGHMOHML-gbdz0m©Ho
3939060.

GMBLIMO0330MWO© 5dGHOMOO MHOBdMLMIZOMOo 496930 BOBdGOESEGE
396390005  2obwoygdMwo s 8FOOMLS V939306900 333603
BOOOOWSOME 3033mb696@™sb. Tgbodsdols, BodMowsIHYIwo 396GM9d0
o 0330030  godOHOWIOWMEOo  3md3mbgbdHo  omzwgds  doMmm3zs3oL
LAHOIEGHYON-8YEI30M6H  gODJMWsE, bosg Fo®Imogdbgds HOBI
(Boisvert 2007: 574).

00M™M3530  ©O0bsFONMO  BLAHOMJGHMELS, GMIJEoE  0dwgds X OIOL
23994mx0l — JoGHMBoL EOML s 33og 997YMmds MXOIOL Joymaol F9dwgy.
B3egma9bgbol  MML  dommzs30L  LEGHGWIGHWOWWo s FMbIz0MOO
mOQ560Bs300l  Loxgmdzgwl  HomBmoygbl  doM™MZ530L  FomMAB0BYdgo
dbgoo  (00v)) - 99gBHOBIBMMO  JOMIMLMIGIOL  Fgmee  Fdg30fMMgdgdd0
3o3oLGOMbMwo  »db6gdo, Lossg ModMmLmIMwo 396980l  JwsbiGg@gdo
A&969g3MH0 25609mM93900L Lobomss 2obesagdmwo. 33w9-900 06EIOFSBMO
00M™35300 5MLYOEX0 BOBOOW SO (39bEHMIOOL (B3) FOGMBNYG MO MEqdL
§o60mo9696 (Hernandez-Verdun 2004: 57; Ferreira 2017: 33).

B0dOHOW M0 396GHMJIOLS s Fobo JoEHMBMO sb5ePMYgdOL — doMMZ530L
0om®560D909w0 MdbYdOL LB MHUYJEHWIOHYIO S MIMEIHMOMOZ0 35M53gBHMIOOL
3300 gds  Lodbogbol  domEEMAOMMo  FoM3gM0s.  SoGHMI  5T0sbOL
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M560Bddo LodbogzbmMo FoMdmboddbgdol oxYMYbE0sWH OsRbMLE03580
5 396396mygbgbol  9dudgMmodgb@ e 3339030 o  2obloBEOZMSL
0o 3603369cmds  5J3L. BOO™MZo30Ls S BOMMIs30L  FotMAB0BYdgo
Mdbgdol MoMmEYbmdMoz30 s LEHMWIGHWOWWO 356M53gBHMIOOL  goBLIHLZMmLL
0005605396 Mb3mEmy0sdo Jumzogdol 3M96gm3wslB Mo (330EgdIdOL
009bGH08035300bmz0L (Egan 1992: 1-7).

00M3530L MY GHOILGHOMIEGHMOME0 3:83mbgb3Hd0 89gds 1393053032960
3Ogd0LYRD, MMIWYd0E J5000 0©IbEHO0B035300L FoM39M90L FomBmowygbgb.
05250005, BOOMHOEMH0 395GHOOLMZ0U, 51939 3gEHOBIBLIM JHMBMLMIGdBY
09-Lm30L, BoM39M0s MbI-3me0dgms®s I s UBF, 9330030 30dGO@Ws6¥)emo
3M33mb9bE0Lm30L — B36 (300MH0@s60b0), 4M0bw)ee®vyemo 30093mbgbEolmgol
- B23 (69930 9mx3mbidobo), C23 (6m3gmeobo) s Nop52. s0bodboyeo gowgdo
39603bwol  Bo6Howqdoll d0dsmo dowso  daMabmdgmdom  godmo®mBg30b,
500@Ma0 0o0 96abEGHMGBoe (AgNOR) gogdl «»fmgd9b (Shaw 1995: 103-
109; Trere 2000: 127).

3M296@GMBOWNHMBOm  boLosMYds  MBT-3meodgsbs  I-0l QOO
LmdgOMYMo  (Imeg3mey®o  dsbom  1953o), Mmdgrois  39MEberol
Bo@®ms@om Fgmgdzol 990gy 9530 FgngM0mdol  fadEowgdol Lsboom
30dBoMEI0s  B0OMZ5300  BOOOHOWIMMEo  396@MdO0L @S JoBHMBYOO
JOMIMLMIGOOL d0OHMZ930L FotMAB0BYdGo MBbIdOL M 350Dl sG9do.
506086106 dmdobsty, MBI-3m0dgMsbHs I Foedmoygbl FoM3geve
GOl B3-900LS s 83<)-900L 0EIHEH0B0ISEOOLMZ0L MMAMM braMTdsdo, 1939
35 MA00L EOMUL, MOE 59030l IMORMIGEOW sbsEroDU.

UBF (upstream binding factor) {o60mo@agbl &H®sblzmodzool Bog@meml,
MH0Igmoa BoOmos GBI-3meodgmsbomo OB 396930l GHMbLZMO3E00L
3™ 3gLOL MYAo305d0 O LHZO 3OMEILYOT0. DOOMZ53F0 OL EOMISODYOIOs
BOVMOWSOM 396GOJOLs o 8336003 BOdMOWLOM 3m33mbybGTo, sbig3y
33630905  BoMMZ30L  Fomeysbobgdge  MBb6gddo.  smbodbmwo ool
536930mboMHgdoL  sMM3z93s 0393l bbgosbbgs, dso dmGol Lodbogbwy®,
Q553500g0S.

3ows C23 5649 693egmeobo (dmegzmem®o dsboom 110 3005e) 33b3gds
00MmM3530L 033003  FodMOWMHe  3mA3mbgbEBHdo s aMebvEsdvyen

3033mbgbGdo. ol 56 MmOl BodMHOWIB  (396GHYddo. ™30, O™I

068096l deGHonbdome 3owsl, GMIgoE 9dGH0IMIs BsMMMEO
AM5bL3M03300L 3MMEgLOL 3MBEHGMEdo.

3ows B23 5649 b63c0gmz3mlidobo (8meng3mwm®o dsboom 3730¢n) 43b3gds
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0003530 M6 3md3mbgbEdo. 0m3zwgds, MM gl 3os Imbsfowrgmdl
0dmbM3gd0L doMYgbgBOL FrsegEOwe s BHMI0bsermE LEsOgddo s 39—
H0dmbMIgd0L GHMBL3MMEGHTo.

00M3530L 5MQg6GHMBOMEO 300 5JEH0IMO® 35dMm0yYgbgds Ladgbogm
5 3e0b03Mm 365303500 MxMaol Lb3solbgs 3MbdE0mMmo 5JE03mdOL,
3°6L530MGO0m 30 MR OIOIWO 303020, BEIBLZMO3300L5 S Foe0RboBsEOOL
360 m39Lgd0L Fgx3s89d0LMZ0U.

00MHMZOINWO (300900 — MBI 3mEr0dgMsbs I s UBF 960d369cmgsbo
3M296@MmBomMo  FsM39Owo  gowgdos  AgNOR  Ggmgdgol o
03996m30G™mJodool  dgomEol 250mygbgdom  BOdGOW MO 395EGHMIdOLS
Q5 00MM3530L FomGYsbobgdgEo MBBIdOL 0 bEH0FB035300LOL. Foblbgeggds
dbmwmE 9909809, 39MIME, 83-900 JOHMIMBMIFOBY M EOILEOWYIGHYOHY
©mbyby Mm3zswMHo BmEOIOL, w30 bBgsdo®mol ddmby dsgo faM@Gowgdol
(L@ 15) , 3303296 Mbgbg 30 - Lbgoalbgs Dmdol, 3mdmagowm sb mgsm™o
53mOIob FermMgl30Mgdso Mdbgdol Lobom hbL (Lme. 1 d). Gog Gggbgds
%(3-90L, obobo 39M3Ebarom J9ngd30L J98gy 530 9939MHOEMBOL BMIMAZIC™
b mzsmMo  gm®IoL Mdbgool (e, 2 ), bmwm  0dMbmiodmdodool
390093 03039 BMOIoL 30609 DmIol BWMMOILE0MYdSO “YdbIdOL Loboo
0963053030600 (Lw)6. 2 3). mH039 39000H393590 BOBGOW MO (395EHJd0
MO0l 39630 8do30L9dHO  LEAMYIEMOMOL Lobomss foMdmygbowo
(©03F939, Bodgobodg 2014: 290).

Ag-509000m0 dbgdol Mom©bmdmog0 356M599BHM00  (FmEwEmds ©d
omYbMds) 539300 JdMY0s BOOMZO30L BMASLMB s FGHMIBLIMO3E0ve
594&03m05bmsb. AgNOR 8900000 59985390 3609356M5¢Bg BodoMgdmwo
0mOHBMIgGHOMo  sbosemoBo  LodLogbme  Zsommermaogddo  dOMm™M3Zs30L
330 gdol glfogerols Igbodergdermdsly 0dgrgas (Derenzini 2000: 117-120).
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b6 1. BgBgetu JHm3mbmdgddy BoMogsgol dsmmysbobgdgwo dbgdo 3) 39HEberom
9909930L (LO>MO Fo3myybgdEos 65dMMB0Esb Trere 2000) s ) 0dnybmgoBMgodools

399099 (LYO>00 250MmY969dY0s bsAGMTOWIG MsF939, Bodgobody: 2014)

o) o)
b®.2. godGowshmmo @gbdMgdo dodmgzszdo ) 3gdEbwoom Bgmgdzol s B)
09996mgo@mJodool 899gy (LMGIMO 35dmyybgdwYEos 65dMM0I6 MsFsgs, Roggobody:
2014).

3963bom 8909300 d30MHMZ530L JomMsb0BYdgwo MBbgdol Mompgbmdols
36 9gmgdowo Mdbgdol Bmdgdol ds@gds bmMIowH wWxMgdo doM™m3530L
000353900 dombobmMgbmmo  5dB03mdOL 96 Lodbogbmmo BOHEOL OHML
0oc0gbobszool 3OmEglol sd@ogsaool dsbgzgbgdgaros.

B0®dser®o Mmool Lodbogzbm®To BHMIBbLBMMs300L OML doM™MZ530L
3M296@MBoNMo  30gdol  gJu3Mmglos 0ToBJob, Goi 0§33l doM™MZs30L
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FomMsb0bgdgeo  Mobgdol o  IEosbo  BoMMZOL  IMOBRMEMYO0L
330 gdslL. gl IMORMEMAO0MMO0 (3300w GdJO0  0bELOZ0ISCMM0S
39bLsBOzOMwo  3oLGHMYIbIBoL  LodLogbggdolsmzgol s  FoMImoy9bl
LoALOZbMMO MK MHJOIOOL 53030LGO0BMBOL s SOHMEIOBIOI(30vIO 5JEHOZMIOL
296LsBOzMOLsM3z0L o6 3gML. (Derenzini 2009: 753, Trere 2000: 127).
Bn®dom®  Mx®gmsb  dgotgdom  Bgm3slGme  xMggddo
BOMMZO3INO 5090530900  (1B3gmEm  Bmds, BMMIs,  LEHOWIGHWOWWO
330¢939%0) MMQ3B0BIOL 3smMmEMyoMo dyMIsmgmdol Fgx3sligdolbmgols
96003b9cm3zsb  3sB3969dgaml  [oMmTmoygbl,  (33e0egdgdol ool
L5FM5EdL 30 BOMMZ930L SMYIBEHMBOEMOHO ToM3JNHIEXO (30¢9d0 0dE93o.

@0o®BIHGTIHS
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Marker Argyrophilic Proteins in Nucleolus

Natia Gachava
AkakiTsereteli State University
Kutaisi, Georgia
Natia.ghachava@atsu.edu.ge

Changing of structural and quantitative parameters of fibrillar centers and nucleolar organizer
regions in nucleolus are a biological marker of cancer. These mentioned areas are identified by
using specific argyrophilic proteins (RNA-polymerase I, UBF, Nucleolin C23, nucleophosmin I or
B23), silver staining (AgNOR) and immunocytochemistry methods. The argyrophilic proteins of
the nucleolus are actively used in scientific and clinical practice to assess the different functional
activity of the cell, especially cell cycle, transcription and malignant transformation processes.
Increasing the number and size of nucleolar organizer regions confirms the increased biosynthetic
activity of the nucleolus in the normal cell or the activation of the malignant transformation
processes during the growth of the cancer. Increasing argyrophilic proteins expression caused
by morphological changes presents the marker for determination of malignant cancer cells and

proliferative activity.

Keywords: Argyrophilic proteins, fibrillar center, nucleolar organizer region, silver staining.

Change in functional activities of a cell, process of differentiate and proliferation,
artificial and natural activation or inactivation cause the change in included
components of cell, especially in topography and structural organization of nucleus.
Nucleus is consisted of morphologically different functional domains, among which
nucleolus is mostly studied, as it is characterized as having correlation between
structural organization and functional activeness.

Main function of nucleolus is the biogenesis of subunits of ribonucleoprotein

consisted in ribosome, though, it is also involved in regulating mitosis, in processes
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of cell cycle progress and responses to different kinds of stress. Different kinds and
types of diseases in humans are related to the changes in functional organization and
structural settings in nucleolus (Németh 2018: 105, Orsolic 2016:36). Nucleolus is
not a stable functional domain. Its structure, size and organizing process depend on
biogenesis of ribosomes. Origin of the ribosomes is directly correlated in synthesis
of the proteins and nucleolar morphology changes on cell type, cell differentiating
and cellular cycle, also, while having various pathologies, it changes according to
the dependence of cell growing and proliferation (Hernandez-Verdun 2004: 58;
Derenzini 2009: 753).

Nucleolus is a complex domain, which comprises the following ultrastructural
components: rDNA consisting component (fibrillar centers and chromatin associated
with nucleolus); rRNP consisting components (dense fibrillar component and
granular component); nucleolar interstitial or vacuoles. There is a firm structural and
functional relation among the subdomains of nucleolus.

ranscriptionaly active ribosomal genes are placed in fibrillar centers and is firmly
related to fibrillar component. Accordingly, fibrillar centers and dense fibrillar
component are considered as structural and functional unit of nucleolus, in which
rRNA is originated (Boisvert 2007: 574).

Nucleolus is dynamic structure, which is separated during mitosis and is again
constructed after cell division. During nucleogenesis, the basis of structural and
functional organizing of nucleolus is the nucleolar organizing regions (NOR) —
polycistronic places in secondary constrictions of metaphase chromosomes, in which
the clusters of ribosomal genes are placed in tandem repeats. NOR-s are mitotic
doubles of fibrillar centers which belong to interphase nucleolus (Hernandez-Verdun
2004: 57; Ferreira 2017: 33).

The change of quantitative and structural parameters of nucleolar organizing
regions and fibrillar centers is the biological marker of cancer. It means that it is
crucial to properly determine and diagnose them in carcinogenesis experimental
researches and diagnostics of cancer cells in human organism. Quantitative and
structural parameters of nucleus and NOR-s and their determination is used by
oncologists for identifying preneoplastic changes of tissues (Egan 1992: 1-7).

Ultrastructural components of nucleolus consist of specific proteins, which are
the markers of their identification. For example, for fibrillar center and for NOR-s,
the marker is RNA- polymerase I and UBF; for the dense fibrillar component —
B36 (fibrillarin), for granular component — B23 (nucleophosmine), C23 (nucleolin)
and Nop52. Mentioned proteins are characterized with hyper sensitivity towards

argentum salts, that’s why they are called argyrophilic (AgNOR) proteins (Shaw
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1995: 103-109; Trere 2000:127).

Argyrophilic proteins of nucleolus are frequently used in scientific and clinical
practice in order to estimate and define the processes of different functional
activeness of a cell, especially the cellular cycle, transcription and malignization.
Nucleolar proteins — RNA polymerase I and UBF are relevant argyrophilic marker
proteins while identifying the nucleolar organizing regions and fibrillar centers by
using immunocitochemistry method and AgNOR staining. The difference is only in
the result, particularly, NOR-s are appeared as black dots of oval shape and smooth
skin on chromosomes at ultrastructural level, and at optical level, they appear as
different sized, oval or round fluorescent regions. As for the fibrillar centers, they are
identified as round or oval shaped peripheries of black colour after silver staining,
and after immunocitochemistry, they have the same shape and fluorescent regions.
In both cases, fibrillar centers are presented in cell center as a bead structure.

Ag-positive regions quantitative parameters (volume and number) are related
to the size and transcriptional activeness of nucleolus. Morphometric analysis of
AgNOR stained materials give us opportunity to study changes in nucleolus in cancer
pathologies (Derenzini 2000: 117-120).

While transforming normal cell into cancer cell, argyrophilic proteins expression
increases in nucleolus which causes the change in nucleolus organizing regions and
nucleolus morphology. These morphological changes are individual for determined
histogenesis cancers and represent the marker of proliferation activeness and
malignancy of cancer cells (Derenzini 2009: 753; Trere 2000: 127).

Compared to normal cells, nucleolar aberations (unusual size, shape, structural
changes) in neoplastic cells are important indicator for estimating pathologic
condition of the organism. Determining changes are observed with the help of

argyrophilic marker proteins of nucleolus.
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Strategy and Management
Understanding management decision-making needs

Elizbar Barbakadze

Akaki Tsereteli State University
Kutaisi, Georgia
elizbar.barbakadze@atsu.edu.ge

The first, and perhaps the most important, step in the decision-making process is to understand
the need for decision-making. Such a need is caused by changes in the business environment that
create new opportunities or threats for the organization. It should be noted that such "irritants"
of management, over time, are not only diminishing, but also increasing, and its correct solution
determines the need for rapid change in the course of action of the manager. Naturally, the
manager's knowledge, skills, habits, experience, strategic vision, professional characteristics and
personal qualities play an important role. Based on the results of our research, we can conclude that
the problem of national business development today is "management deficiency". However, the

next generation is more risk-averse and feels the need for qualified knowledge in order to succeed.

Keywords: variable environment; Identify alternatives; Diagnosing opportunities and threats;

A successful decision; Management irritants.
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The first and perhaps the most important stage in the development of a managerial
decision-making process is to understand the need for decision-making. Its necessity
is caused by changes in the business environment that create new opportunities or
threats for a particular organization. Opportunities are usually made in response
to opportunities when managers try to find ways to achieve their strategic goals to
further their success. In response, decisions are made when events in an organization's
business environment adversely affect its productivity, and managers therefore seek
to find ways to maintain economic stability or minimize losses from the environment.

Decision-making requires an in-depth understanding of the means — one of the
most difficult aspects of this level is distinguishing abilities and threats. Exact diagnosis
of the current changes is happening in the business environment. Frequently, the
real state of the organization is not comprehensible for the manager. That is to say,
if he does not possess enough information about changes occurring in the business
environment, he may falsely consider the situation to be ideal. These include:
global competition; Extensive expansion of the range of manufactured products;
Rapid updating of technology; Shortened life cycle of goods (services); Combined
production and increased customer orientation.

Accordingly, in order to make the right decision, it is necessary to adequately
address its constituents (purpose, situation, opportunity, alternatives, risk, and other
factors independent of will and consciousness), which naturally have an important
role to play in the manager's knowledge, skills, habits, experience, Professional
characteristics and personality qualities.

To the extent that successful decision-making skills exist in modern managers,
we in Kutaisi and Imereti conducted a survey of small business owners (managers)
regarding the prospects and successes of the businesses under their (management’s)
control.

When asked whether they would like to expand their businesses or generate more
revenue, 99% of respondents answered yes, which is one of the positive indicators
of business environment assessment. A simple survey of the viability of a business is
also confirmed by this. Specifically, a projected 2% of respondents will come at a time
when a given occupation will no longer be in demand. 98% of respondents think
business is stable and even more, promising. However, it seems quite interesting
to answer the question - what keeps you from expanding your business? In most
cases, the reason for this may have been a general inconsistency of knowledge
and experience with the business profile (in the survey: 77% of the educational

irrelevancy with the business profile; 64% of the experience irrelevancy). However,
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the vast majority of respondents (78%) answered that they were hampered by a lack
of "financial resources", such as “managerial [in]Jcompetence (inexperience, lack of
knowledge)”, only 6% of respondents consider these shortcomings to be a hindrance;
for example, 13% of hired staff was underqualified. When asked what percentage of
a return on equity would have been an anticipated annual income, the vast majority
(84%) of the same respondents reported expecting more than 50% profitability.

Thus, if 99% of respondents want to expand their business with a 98% probability,
it is considered to be a stable and growing (developing) business. If such business
owners believe that all funds invested in working capital require at least a 50%
profitability (which is much greater than the percentage of overnight bank credit),
we can conclude that today, problems with national business development are cause
by a deficit of management. That is, we are dealing with insufficient awareness of the
changing business environment.

However, it should also be noted that this survey provided a reliable perspective.
Specifically, the younger the respondent, the greater the expected profitability of
each GEL invested in them, and the lower the "financial resource shortage" among
the interference factors. That is to say, the next generation is more risk-averse and

they feel the need for qualified knowledge in order to succeed.
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Higher education obtaining still has a key place in the advanced plans of the modern senior high

school students. They perceive graduation of school not as the upper limit of obtaining education,

but as a "springboard of social start ". In the work the motivation of students enrolled in Akaki

Tsereteli State University has been studied. There are described number of reasons (employment

162



6. mubu@sdzomo

prospects, sustainable material welfare, career growth ability, self-realization, extending level
of knowledge, etc.), which encourage senior students to get higher education. There is given an
application for studying motivation of freshmen students enrolled in the university, methods of
conducting the survey and analyzing the materials obtained from the survey. Based on research
data the goal of the main part of the enrolled students is to obtain the knowledge for whom the

student is a full member of the society who can freely manage his own life.
Keywords: Motive; Motivation; The hierarchy of motives; The structure of motiv.

According to Ilia Chavchavadze, "the Georgian nation has always been
distinguished for the pursuit of education and learning", as evidenced by the history
of the formation of spaces of education. The history of higher education in Georgia
goes back to the Colchis Higher Rhetorical School - Colchis Academy that operated
briliantly till the III-VI centuries. Today, there are 30 authorized universities in
Georgia, indicating the highest intellectual code of the nation.

Education holds a leading position in the structure of the needs of human beings.
Higher education occupies a dominant place in future plans of today’s senior pupils.
School graduation is perceived not as the upper limit of education, but also as a
"springboard for social start". This is evidenced by the annual student registration
data. The total number of enrolled students in 2018 reached 41,000.

Behavior of persons wishing to proceed to higher education is influenced and
guided to a specific goal by certain motivations.

The registered enrollees wishing to proceed to higher education, whose number
is barely changing from year to year, have different motivations (reasons) for higher
education, among which can be highlighted:

e Employment opportunities;

e Sustained material well-being;

e Career-building opportunity;

e Personal self-fulfillment;

e Increasing the knowledge;

e  Other reasons (social prestige; opportunity of an exemption from compulsory
military service; campus life, as an opportunity of widening their networks of friends,
having fun, good marriage; winning the favor of parents in exchange for buying a car
or something else, and so on).

In modern conditions, young people have access to education not only in Georgia,

but also abroad, at any prestigious higher education institution. A wide variety of
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higher education institutions is also leading to the popularity of higher education.

Today, one in two school graduates in Kutaisi is enrolled as a student. Many
young people go to the university every day. Of course, they have their own goals,
objectives, and aspirations.

It is interesting, what does it mean to be a student for this generation, or what is
and was the purpose of coming to the Akaki Tsereteli State University?

The history of Akaki Tsereteli State University (ATSU) started eight decades ago,
and now, it is an institution of higher education in Georgia with the remarkable
traditions that has taken a well-deserved place in the cultural, intellectual and moral
education of the Georgian nation. Akaki Tsereteli State University has 9 faculties and
150 education programs.

In the 2018-2019 academic year, the number of university entrants was 1655. Our
target group was the Faculty of Business, Law and Social Sciences. Of 414 entrants
enrolled at the Faculty, the survey received responses from 108 students.

All the requirements of the survey were met in order to conduct it. In particular,
the number of respondents (more than 25%) is much more than what is necessary to
achieve the desired level of accuracy of the results; the questions were formulated in a
way that the respondent are able to answer correctly. We established communication
with respondents using the visual self-reporting method (corporate and personal
e-mail, Internet).

As for the survey questionnaire, included three questions as follows:

1. 'What is your reason for University entrance?

2. 'What does it mean for you having been a student?

3. What was your motivation to choose the particular institution of higher
education?

The structure of the respondents is as follows: 67% of the respondents (108
respondents) are women, and 33% - are men.

Based on our studies, we have identified the areas of motivation and stimulation
that are most relevant to entrants enrolled at the Akaki Tsereteli State University.

As a result of the study, the following conclusions and recommendations have
been drawn and worked out:

e The majority of enrolled students aim to gain knowledge (81%), for whom
the student is a fully productive member of society, who is able to manage
his/her own life (65%), while the major handicap for the minor part (11%)
of them is not the learning process, but just its result in the form of a "double

sheet" (or the Diploma). This motivation is not productive and can lead to a
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number of difficulties in the process of teaching, such as less involvement in
academic teaching and extracurricular activities. We should aim to reduce
the proportion of students thus motivated, since the Akaki Tsereteli State
University, in addition to their professional knowledge, develops young
people’s skills and competencies that enable the graduate to successfully
pursue a pre-defined career;

e If a student is correctly motivated, he/she thinks and acts in a proper and
orderly manner. This means that he/she focuses a lot on his/her studies, does
not miss the lectures, smiles more, less growls and complains, while the
young man, who goes to university hoping for earning false prestige and
high salary and does all for the Diploma for several years, then realizes that
neither happiness, success, nor wealth have direct or indirect connection to
higher education.

e An annual update of questionnaires to study the motivation structure of
the prospective university students (eg: including motivations such as
study abroad, especially in Europe for at least one semester, with ample
opportunity to continue their education), conducting survey and analyzing
research findings to find out how much the visibility of the ATSU’s “brand”
has raised to entrants;

e Discussion of the findings of the study with a view of solving identified
problems with teaching and administrative staff of the ATSU;

e Developing the multi-level loyalty program that will target both existing and
potential students;

e Organizing outdoor events both in Kutaisi public schools and various regions
of western Georgia, with a view to better disclosure of the strengths of the

University.
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Strategy and Management
The most important leadership skill - social intelligence

Emzar Julakidze

Akaki Tsereteli State University
Kut'aisi Georgia

Emzar julakidze@atsu.edu.ge

There is no unmistakable recipe for leadership or a simple formula for how to become leaders.
However, observing outstanding leaders (successful managers) gives us the right to say that it is
quite possible to learn and develop leadership traits, skills and behaviors. Among such skills is the
leader's "social intelligence". It is about a leader's ability to understand and understand one's own
and others' feelings, behaviors and thoughts, and to act accordingly. Moreover, with this ability,
managers can read people even as they try to hide their feelings and thoughts. There are special

tests that try to measure a person's social intelligence. It allows us to tailor each to its appropriate

position in an organization where it will deliver maximum productivity.
Keywords: Leadership, Intelligence, Communications, Sociality.

What is Leadership? There is no exact definition of this term. More precisely,
there are so many definitions of leadership that many people have tried to define it.
Nor do we argue that there is a single, unbreakable recipe for how we can become a
leader. Moreover, leadership is more art than science. But unlike many, we believe
that it is quite possible to learn and develop leadership traits, skills, and behaviors.

Previously, a leader's portrait was characterized by features such as education
and social background, wide-ranging vision, interests, gender, age, height, weight,
ability to display personal skills, and so on. It is about a leader's ability to understand
and understand one's own and others' feelings, behaviors and thoughts, and to act

accordingly.

172



9 ROmgody

Social intelligence can be interpreted as the ability to navigate effectively in
complex social relationships and in existing environmental conditions. It is a mix
of self-awareness, awareness of the environment and social norms. However, if in
general, intelligence helps managers identify difficult issues and optimally solve
them, they describe social intelligence as having the skills such as social awareness,
social alertness, self-monitoring and the ability to choose the best solution based on
the current situation (social environment).

It has to be said that a person's social intelligence is much more conducive to
becoming a leader than professional knowledge, experience or any other factor.
Moreover, professional knowledge and experience may be regarded as "necessary"
conditions of leadership, but insufficient. That is, if a person does not have social
intelligence, even though he is educated, has a keen analytical mind, is capable of
generating brilliant ideas, this is still not enough for being a high-level leader. And
people with these talents have the ability to capture "interpersonal X-ray". They can
read people even if they try to hide their feelings and thoughts.

Let's ask the question - specifically, what gives managers the development
of "social intelligence" as a feature? The answer is, in fact, a list of qualities that
managers hope to either possess or want to develop in order to be perceived as leaders
by others. Particularly noteworthy are such qualities as emotional intelligence, self-
control, courage, honesty, and socialism.

Organizations use a variety of tests to assess leadership qualities in individuals.
The first test that attempted to measure social intelligence was the so-called. - George
Washington's Social Intelligence Test. It measured skills such as: judging social
situations; Remembering names and faces; Observing human behavior; Recognizing
the mental state behind the words; Recognition of mental state according to facial
expressions; Social information and sense of humor. The most popular test nowadays
is the one made in the US, Western Michigan University, according to which it is
possible to evaluate leadership qualities, as well as to apply it for staff leadership
capabilities, which will allow each of them to customize a suitable position in the
organization, which is the maximum R. reveal productivity.

The test consists of 14 questions (sociability, discernment, self-confidence, self-
control, stubbornness, principledness, reliability, reliability, friendliness, sociality,
honesty, diligence, sensitivity and empathy). According to the instructions, the
questionnaire should be filled out by the person (conducting self-assessment) and a

few others who are familiar with this person (conduct anonymous assessment).
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With this questionnaire and suggested approach, we conducted a survey among
graduate students of Akaki Tsereteli State University Graduate School of Business
Administration. Participation in the study was voluntary. However, they selected 10
students who had known Armenia for at least 4 years. Each of them completed one
self-assessment questionnaire and 5-5 anonymous assessment forms.

Self-esteem for each individual and the average arithmetic score of all external
evaluators give us insights into how one sees themselves as leaders and how others
perceive them. That is, how different our visions are from others' and how we are in
someone else's eyes. Accordingly, this tool enables you to assess your own strengths
and weaknesses and identify areas where our views coincide with others, or vice
versa - not radically.

The questionnaire can also determine which rating is highest, which is most
ambitious, and which is most modest. Students who were well educated, distinguished
by logical thinking, and highly engaged in discussion / debate really deserved the
highest marks. I believe that they will indeed achieve great success. The study
identified those who are most ambitious, those who believe that they have more
leadership skills than others, as well as those who are more modest, that is, others
see more leadership skills in them than they themselves feel have. But its practical

validation takes time.
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Geometry of body movement in the IMRT optimization problem

Nika Topuria
Omar Kikvidze
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Kutaisi, Georgia

The paper presents the method of mathematical representation of the geometric parameters of
irradiation in the optimization model of IMRT radiation therapy. The developed method clearly
demonstrates the dependence of the cost function on the rotational angle of the irradiation appara-
tus and is effective from a practical point of view as it can be used for any form of irradiation now
and for other similar inorganic optimization tasks.

Keywords: Optimization, IMRT, Kinematics, Coordinates.

Intensity-modulated radiation therapy (IMRT) is an advanced mode of high-preci-
sion radiotherapy that utilizes computer-controlled mega-voltage x-ray accelerators
to deliver precise radiation doses to a cancerous tumor or specific areas within the tu-
mor. The radiation dose is designed to conform to the three-dimensional (3-D) shape
of the tumor by modulating — or controlling - the intensity of the radiation beam to
focus a higher radiation dose to the tumor while minimizing radiation exposure to
surrounding normal tissues. Typically, combinations of several intensity-modulated
fields coming from different beam directions produce a custom-tailored radiation
dose that maximizes tumor dose while also protecting adjacent normal tissues. IMRT
is being used to treat cancers of the prostate, head and neck, breast, thyroid, lung,
liver, brain tumors, lymphomas and sarcomas.

An IMRT treatment plan has to specify a beam geometry (a set of beam directions)
and for each beam direction a fluence map (a set of beamlet intensities; a beam can be
thought of as consisting of a number of beamlets that can be controlled individually).
Typically, a small number of equispaced coplanar beam directions are used. Coplanar
beam directions are obtained by rotating the gantry while keeping the treatment
couch in a fixed position parallel to the gantry axis of rotation. There are practical
reasons for limiting the number of beam directions (between 5 and 8) as it reduces
patient positioning times, chances for patient positioning errors, and delivery time,
but considering only a restricted set of beam geometries is driven primarily by the

computational complexity it introduces in the treatment planning process.
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Source of
irradiation

In order to create a treatment plan, first, using CT images doctors make digital
contours of healthy organs at risk and target tissues. Whole volume of the
contoured 3D image is divided into tiny 3-dimensional volumes, called Voxels, all
dose calculations are done for each voxel individually. Doctors also define what
dose should go to the irradiation target and what upper dose constraints for healthy
organs and tissues are. There are two types of dose constraints for healthy organs,
volume based and max dose constraint. One requires every voxel in a structure to
be under certain doe point, while the other is OK if only certain volume satisfies
the dose limit. In addition to these, there are several quality constraints which are
checked for every treatment plan before actual usage.

Selecting the angles to be used for the irradiation plan is a linear, multi-factorial
optimization task where the objective function is usually represented as follows
(Pei 2011):

Fopj(X) = a - Foar(X) + B * Fpry (%) 1)
Noar NT;
Foar@ = )" > (&G - p))?
i=1 j=1
NTpry

For@® = ) 8- (405 —p,)?
j=1
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dj(f) = Z Ajm J-C)m

m=1

Where:
% = (%4, X, ..., Xy) —pencil beam vector
F,p;(X) — Objective function value for X
Fpar (%) — Objective function value for organs at risk
Fpry (X) —Objective function value for treated area
a and 8 —weighted priorities for OAR and target constraints
Nopar —Number of healthy organs
NT; —Number of control points inside i organ
NTpry —Number of control points inside PTV
6; —Equals 0-when the dose is in constrained range, otherwise — 1
a;, —pencil dose deposition of j point in the m unit field under
unit intensity
Xy, —m element of X

Optimization problem can be divided into two parts- 1. Weight optimization of
individual beamlets and 2. Beam angle optimization.

(1). Shows the target functions used to optimize the weight of individual
segments for each field. They do not include proper voxel coordinate system of in
respect to fixed coordinate system. These functions are fully sufficient to obtain a
satisfactory dose distribution from the individual angles, but a mathematical
description of the motion of the patient and the device (and hence the irradiation
angles) is required to develop a complete angular optimization model.

In order to study the movement of body, it’s sufficient to study the movement of
0,X,Y,Z, coordinate system and related point in respect to OXYZ fixed system (Fig.
2). Fixed OXYZ system is attached to irradiation area ), 0,X,Y,Z, mobile
coordinate system is attached to moving apparatus. Let’s introduce another
intermediate coordinate system 0,X,Y;Z;, with origin point at 0, point with every
axis parallel to fixed system axis. 0,X;Y;Z; system moves by shifting together with
0, point. Private system 0,X,Y,Z, rotates around O, in respect to 0,X1Y;Z, system.

R (t), For the radius vector of point M, in respect to O — can be written as
follows (Jlowanckmit 1982: 352):

R(t) =Ro(D) + 2273 () +y2 (O + 2 kx (0) @)

Where: 1_2’,]_2’,1{_2) - Unit vector of mobile system. x,,y,, Zz, — point coordinates in

the mobile system
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X

Fig. 2. system movement to define coordinates of point M

The kinematic equations of motion of the body point in a matrix form are
generally written as follows:

x(t) x0(t) Xy
y@® |=y°® | +A® (3’2> , 3)
z(t) z0(¢t) 22

Where (x°y°2°) and (x,y,z) are coordinates of 0, and M points in fixed
0XYZ system. The components of the rotational matrix A are cosines:

L BL kn

A=\GR BE Rk |-
Gk Jaki kyky
/wqaﬁn cos(J5T7) wxEHD\
cos(%; ,j)  cos(J5 Ji) cos(ks ,j7)
kmﬁfﬁbcmoiﬁ>cw@iﬁj

A matrix overlaps the 0,X,Y,Z, system axis with the 0,X;Y;Z; system axis. A

matrix is orthogonal, its inverse matrix coincides with the transposed matrix A7l =
AT,

(4)

In fact, A™! is a return matrix which attaches 0,X;Y;Z; system to 0,X,Y,Z,
system.
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U iz ki
A=Y W kg ()

Uky ik, kik,

X, X1, X,

Fig. 3. Body rotation around the fixed axis

Consider private cases of body movement. Select the source of your system so
that the matrix A is easy to write. During shift movement, if x,y,z, are chosen so
that its axis is parallel to respective axis in the fixed system, than A matrix will
always be an identity matrix.

100
A=<O 1 0>=E (6)

0 0 1
To consider the rotation around the real axis, consider the location of the

coordinate systems so that the axes 0,X, and OX coincide with the axis of
rotation of the body. Converting the coordinates to a matrix will take the form as

X1 Xy
<J’1> =A (3’2> (7)
Zq )

follows:

Where
1 0 0

A= (0 cos@ —sin (p) 8)
0 sing cosg
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In reverse:
Xy X,
(J’z) =471 ()’1) )
Zy Z
Where:
1 0 0
A7l = (0 cosg  sin (p) (10)
0 —sing cosg

Equations (3) and (7), considering the matrix (8) define the coordinates of point
M inside fixed system OXYZ .

Therefore, these formulas should be taken into account during IMRT plan
optimization. Equations allow you to define the optimal solution to the linear
coordinates x°,y°, 2%, as well as the angle of rotation ¢. The numerical algorithm

for solving the optimization task is given in (Topuria 2019; Lim 2008).
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050099530349M0 oBogo

093500 6569305 IMBHOOL LEBE0IOL MM YMHO bslisBLIOHM
39m3s60L oM 5980 98gdGHMOO s9mblibs

30bHs bgabady

93930 §960gmob Labgadfogm wboggdlbodg®o
JMmo0bo bagds@mnggem
Kostasvanadze@yahoo.com

Bo3MMm3do  gobobowrgds ©M939 bsMgzms MHB030 MIMOmooL LEGIGHOZOL
LoboBO3ZOM 5dm3s60L HMHomw 56980 gx9dGMGO Sdmblbs, MmEs o) HHowwo
3oL LoBPZsOBY TMEgIMos  25O9EA0MGOOL  39dEGMEOL  BrMIs Mo
§o6m3mgdmE0, d) MM 3m63956EGHO [HM9HoMDg, HMIgEmogb 3oM39w0 HHomwo
560l LoBEZM0s, bemewm Fgmdg oo s6gdo dgdsmyg Hoghocmo, dervmbgol
399®™Mob  360dzbgemdoms  Bbgomds  Gmeoos (Moo sMol  Labwgzsmbg
93990 399dGHMM-gbJgool 3609369 mdol.  asblsbowrggo  sdmEabol
59mblbs dooygsbgds (iMomw sGgdo 3v9olimbols 2ob@Mmgdolsmzol bgodsbols
59m 3560l 53mblbsbyY.

bsggsbdm bodyzgdo: G350 bs®g3ms FOER030 mgm®0s, L@s@ozol s®oem3sere®o
LsbsBm3®H™ s9m39bs, 6900560L s9m356 395Lmbol gsbBmengdolbsmgol.

19 ©Mg3s0 batgzms  §MHxz030  mgmMool  LEGBH0ZoL  ghHmY3MM356
390GMEgdsL, ™GO BBMTowgdol  Fgdmbggzsdo  odgl Fgdagao  Loby
(Basheleishvili ... 1995: 59-105)

a,Au'+b,grad divu'+ cAu"+ dgraddivu" =0, Q)
cAu'+dgrad divu'+ a,Au"+ b, graddivu" =0,

Lo u' =(u1,u2 )T o u":(u3,u4 )T 396302 35I9OF0IOIB0Y;
=gy —As, @y =y —As, c= g+ A, b=+ A+ A —o,p,/ p,
by=mp+h+A+aplp, ay=k=4, p=p+p,
d=p+Ah—As—a,p/pEp+A —A+a,p,/p.

it ttys 2y, P=15, ©)3500 8708039305, P, @ P, 8:300350L

5930 109330030l o6BMTogds. sMbodbymo dMTo3900 93054MBOYdID
3Mb3M9gEHe 306:mdgdL (Basheleishvili ... 1995: 59-105).
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o) (-2 91 (-2
ox, ox, ox, ox,
Au'= 0'+ ' Au" = 0"+ ",
9 9 o 9
ox, ox, ox, ox,
09039030 2458mygqbgd0m, L3
ox, Ox, ox, Ox,
' ' 6”2 6ul " " a1"4 81’13
w =rotu’ =—=——-, o"=rotu"=—2=——=,
ox, Ox, ox, Ox,
(1) Bsofghgds 89890 Lsboom
_ 9 _9
ox, 0ox,
alu'+c,Au"-b, o'-d @"=0,
9 9
ox, ox, Q)
_0 _0
ox, ox,
c,Au'+bAu"-d ®'-b, w"=0,
9 9
OX, ox,
Lssg a=a,+b, b=a,+b,, c,=c+d.
(1) s (2) b 998969 IMHO FodmmMZergdom J030090m
0
Au'= hl(x) _ 6x2 (bbl_coda)v_'_bd_cobz 0)"]:
h()] | 2 U 4 d
ox, -
9
_ ox, |( cd —a,b, 04 cb, —a,d al
0 d, d,

0ox,

191



0304() 6IGANINL LOEBITIGNBM IJ6N3IGLOGIGNL 3(O3dT, 2019, Ne2(14)

d
Au"{h}(x)}= ox, [ad—coblwurabz—cod w"J:
]| o (4 d
o,

9 (4)
_ ox, [cbl—a1d6,+ cd—ab, ‘9"]

0 d, d, ’

o,

bosg d, =ab—c,’ >0, d, =a,a,—c*> > 0.

30J35m, D’ 5ol xl2 +x§ <1 §69, boawm L 30 s60ob 53 §Hob Lsbegseo.

9398m»  303olbIgd®, G®I U=(u1,u2,u3,u4)T, c’ (Do)ﬂC2 (DOUL)

320abob 39JHmO-gbgzoo.
9399 99000b393500 (1) b dogowgdo:

Aw=0, a)=(a)‘,a)")T, xeD°, (5)
AG=0, 6=(8.0"), xeD’, ©6)
TU =M a—U+M 6—U+M3U, (7)

" on (x) ? 0s (x)
560U dsd30L 39dBHMGM0, Losg (Basheleishvili ... 1995: 59-105)

a 0 ¢ O 0 a—2u, 0 Co— 214
M, = 0 a 0 ¢ , M, = 2u,—a 0 2u,—c, 0
¢ 0 b 0 0 Co— 24, 0 b-2u,
0 ¢, 0 b 21, —c, 0 2u,—b 0
I 0 0 0 0
_bl 2 bl 2 A _dnz A d 2~
X, ox, Oox, ox,
bn, 0 —bn, 9 dn, o —dn, 2
IV X, ox, ox, ox,
37 5
—dn, o dn, 2 -b,n, 9 b,n, 2
ox, ox, ox, ox,
dn, o —dn, 2 b,n, 9 —b,n, 2
i ox, ox, ox, ox, |
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o 0 0 o 0 0 _ T
&Q—(JC)_nla_)c]+n28_)€2’ m_nla_)@_nzﬁ_x]’ n—(nl,nz)
9OHNIMEm3560 39JGHMM0s.

@3LLEMWL 936086mm, HMd o U = (ul,uz,u3,u4 )T (1) 295@MeEgdsms
BOLEHYIOL HgarIEsGHEo 8mBsblBos D’ -8o, 85806 saowo 593b 909y
AMemdgdl (Basheleishvili ... 1995: 59-105):

[ru(y)a,s=o,
L
IH(x)dsz-aU—(y)dyS, (8)
o 7 On ( y)
boog H = (h1 hy,hy,h, )T 2356L5BOZOME0s (3) S (4) BMOINWGOIO.

20, 8600580 gobobongds 9990 sdm3sbo:

D’ 56980 303m3mm (1) asBEHmagdsms Lobgdols C° (DO ) nc? (D0 U L)

T
3asbols U:(ul,uz,u3,u4) 50mboblbo, GmIgeroE 93859mB0egdl dgdgy
LOLOBOZOM 30MHMBYOL:

oU(y) _
Wyy)—f(y), vel,
(N);.’F a)(ei"’o)—a)(5ei¢’°)=F(ei“’°), 9)

0<o6<l, 0<¢,<2r,

bosg £ =(fsforfir /i) @ F=(F,F) C*(L) 0<a<l,

27

3esbol 8399990 39dEGMM-53w964309d0s, 5Folsb I F (e"”o ) dp,=0.

0

0gm®gds 2. (N ); o 90033503560 5dmE6OL BMYs©O 58MbbLBO dmo39ds

T
goednwon Uy =(71,75575:74) » 55056 7157275 @ 74 Bgdobdogeo

6593000 3d0z39d0s.
©59(3)30(3905: MR JMMY3MMZ960 5MOMIoE MO LobOBOZMM STM3BOL

Aw,(x)=0, xeD’, o, (ei"’o )—a)o (53””0 ) -0,
0<o<l, 0<¢@<2r,
Dmgoo  sdmbsbllbo  bgdoldogho @, = (a)o R a);) )T = (81, g, )T dmdogo

39960 (bumanze 1984: 17-19), sdo@Hma (3) s (4) 3m®INgdol JoMxgz9bs
by, dmzs W'=w') s ©"=w";, 6MWol FHME0s s dMIOBIGY 596
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+

0.0 5803565 80094356905 FMHoL dgdmbggzsdo

35630350 535533600, ™I (N )

@33¢3bob 496@MEgdOLIMZOL 6y0TBOL gHMYZ5MMZ60 sTMEsbOL

oU, (y)

AUO(X)=O, xeD", Gn(y)

=0, yel, (10)

50mblbsby.

JgmeMg dbMog, Moysd (10) s8mEsbol Bmyso sdmbsblbo Bgdoldogmo
00030 39d@MG0s (Bragumupos 1988), sd0@ma d90degds s30L33600m, Grnd
096935 20 LEFsOHNE0BO.

30. (N ); » 90mEabol 58mblbs. 20b08bo 58mEsbol s8mbablibol 3mzbols

d0Bbom 29630bowmm sMEWM s MO sdm(3565
Aw(x)=0, xeD°, a)(ei"’o)—a)(é'ei‘po)=F(ei‘”°),
2z
0<5<l, 0<p, <27, FeC“(0<@<27), 0<5<1 [F(e™)dp,=0

0

@5 09936086mm, M 5060360 s3m3560L brmyso sdmbsblbos  (Bumaaze
1984: 17-19),

k
CO(X)=60(I”,(P)=CO+Z d (Ck cosko+D, sinkgp), (11)

=1-6"

IR r:«fxf+x22, (xl,xz)eDO, C, :(Ckl,CkZ)T >
T i

D, = (Dk1 >Dk2) F (e 70 ) 399&HMM-13wbdz00L ROHOIL af3mogz0l

3098030963705, bawe C, = (Cm ,Coo )T 6900bdogMo Fdogo 39dBHMG 0,

MmIgeoi 8mEgduer 990mbggzsdo mgmemgds 2°-0l msbsbds Bl me®ol.

by,  (11)-sh  adblsbogdyew o' ©s "  gubdsogds, o0
23930m35¢oljobgdm (3) s (4) @MOTMEgdol Forxzgbs TboMgdo, dsdob

8030090m c'(D"YNC(D’UL) 3ol 3bmdom GOLIb
T
H =(h,hy,hy,by,) 39d006-gobisos.

5060950, d00gdwo 39090l Lsxmdzgw by, (ob. (3) s (4) BmEOIMwgdo

@5 (9) 3063900 30OHMBY), FoMBH035® ©s353360m, GMI (N ); r

30093569005 xlz +x22 <l 56980 3msLembol  gsbEM@gdOLsmz0L  B90dsbol

5dm3960

sdm3obols

8U(y)
on(y)

AU(x)zH(x), xeD°, :f(y), yvel (12
5dmblibs%by.
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3936086mm, ®md (8) GHmEomdol dosgrom (12) 50mEsbol  sdmblbsmdols
33029090 30OHMOS
If(y)dS—j H(x)dx=0,
L 0
d9LOYEGdIMEOS S J98ME0bIMY 50b0TBM0EIB 3350MsEMEMmIdTdo dmo3gds
(12) 533960l 5dmbaoblbo (Bragumupos — 1988).
LobgerMd, (N ); s 90030l 58mBsblbo,  Fgdgao  BMOINEom

24960L5BM3Mgds (Bragumupos — 1988)

27 1

|
U(X)ZU(’W’):E [ [G(r.0:R.0,)H (R, 0, ) RdRd p, -
00

127r
- I ln\/l—2rcos(¢)—(p0)+r2f((p0)d(p0,
0

Loo(3 G(x, yo) 6900560L  58mEsbols  gM0bol  BMbJzoss @3l
2496@™gdoLsmM30UL, )cl2 +x§ <1 §GHomwo s®9b 890mbgg3s90.
G(x, yo) 293L 990009 Loby (EMBdIMGOX0b0dg, Bomadgzoero - 1982)

2 2
G(x,yO)ZIH%\/(yOI_xl)2+(y°2_x2)2\/[yol_%j +[y02—;c—§j ,
r=yxi+x;, (x,x,)eD’, x =rcosp, x,=rsing, 0<p<2r,

R:«fyloz+y§2, (yol,yoz)eDo, ¥’ =Rcosg,, y',=Rsing,, 0<¢,<27r.

99600365 1. sbsgrmaomMo bg@bom s8moblbgds Mmgzsw babgzms O zoz0
09600b bEsEH030L 8999y SMIWMIsEMO 5T Esbo: D’ 56980 303m3m (1)
2963M@gdol  Hgamwotymo U (x) 5dmboblibo, MMmIgmog 930594mz0¢gdL
LobyBPIOM 30OHMBYOL:

oU(y) _
Wyy)—f(y), yelL,

@OGHIOGHMMS

QMOMOYA0b0dY, Fo0sdz0o 1982: . omdmMxyobodg, . Gsmsdgowo,
0509853031600 B0D030L 456E@MEgdsMS doMHOMIO bs3oMbgdo, MdowOLO,
1982.
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Mathematical Physics

Effective solution of the nonlocal boundary value problem of statics
of the theory of elastic mixture in a circular domain

Kosta Svanadze

Akaki Tsereteli State university
Kutaisi, Geiorgia
kostasvanadze@yahoo.com

In the paper we consider eftective solution of the boundary value problem of statics of the linear
theory of elastic mixture in a circular domain when: a) on the boundary of the domain is given a normal
derivative of the displacement vector, b) on the two concentric circumferences of which the first is a
boundary of a circle and the second is situated in a circular domain value of differences of the vector
rotor, and is equal to the value of given vector-function on the boundary of domain. The problem can

be reduced in the same domain to the of Neumann problem for equation of the Poisson.

Keywords: Linear theory of elastic mixture nonlocal boundary value problem of statics, Neumann

problem for equation of the Poisson.

10, In the two-dimensional case the basic homogeneous equation of statics of the
elastic mixture theory has the form (Basheleishvili ... 1995: 59-105)
a,Au'+ b grad divu'+ cAu"+ dgraddivu" = 0, o
cAu'+dgrad divu'+ a,Au"+b,graddivu" =0,
where u'= (”1 U, )T and u"= (u3,u4 )T are partial displacements
a, = —As, ay=p, = A, c= iy + A, b= +A+A—-a,p,/ p,
by=mp+h+A+ou,p/p, oy=4=A, p=p+p,,
d=p+Ah-As—a,p/p=p+A —A+a,p,/p.
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Here 14, 1,, 1y, ﬂ,p, p =15, are elasic constants p, and p, are partial

densities. The above constants satisfying the definite conditions (Basheleishvili

1995: 59-105)
Using the identity
o) (.o 0 _ 9
ox, 0ox, ox, Oox,
Au'= '+ ' Au"= 0"+ ",
9 0 9 0
ox, ox, ox, ox,
0'=divu':%+%, 6?"=divu"=%+%,
ox, Ox, ox, Ox,
a)'zrotu'z%—%, a)"zrotu":au“—%,
ox, Ox, ox, Ox,
we can rewrite (1) as follows:
_o _9
Ox, 0ox,
alu'+c,Au"-b, o'-d w"=0,
9 9
ox, ox,
2)
_ 9 _ 9
ox, ox,
cAu'+bAu"-d w'-b, w"=0,
0 0
ox, ox,
b=a,+b,, c,=c+d.

where a=a, +b,
From (1) and (2) elementary calculations yield
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0
age| )| 0% |(bh—cd | bd—ciby ) _
h(x)] | 2 |\ 4 d,
ox, .
0
= axl Cd_aZblev_l_ Cbz_azdeu ,
o4 a
Oox,
_9
Au"= hJ(x) — axz ad—cobl '+ abz _codz w" |=
h(x)] | 0 U 4 d,
ox, @
0
= o, Cbl_a1d0|+0d_a1b2 0" |,
o a
0ox,

where d, =ab—c,” >0 ,d, =aa,—c’ >0.
Let D’ is a circle x; +x; <1 and L ={|x|2:l} In what follows we assume
that U = (u,,uy,uy,u,) € C* (DO)(']C2 (DO UL)

In the case from (1) we'll have

Aw =0, a):(a)‘,a)")T, xeD°, (5)
AO=0, 0=(0.0"), xeD". (6)
By 7U we denote the a stress vector, where (Basheleishvili ... 1995: 59-105)
TU=M18—U+M26—U+M3U, (7)
Gn(x) 8S(x)
a 0 ¢ O 0 a—2u, 0 Co— 214
M, = 0 a 0 ¢ ’ M, = 2u,—a 0 2u,—c¢, 0 ’
¢ 0 b 0 0 co— 244, 0 b-2u,
0 ¢, 0 b 21, —c, 0 2u,—b 0
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—bn, 0 bn, 0 —dn, 9 dn, 9

Oox, X, ox, ox,

bn, a —biny 2 dny < —dn, <

Oox, ox, ox, Oox,

M, = ,

—dn, 9 dn, 9 b,n, 9 b,n, 0

5 ox, ox, ox,

dn, 4 —dn, 4 b,n, 2 b,n, 4

i ox, ox, Oox, ox, |
0 0 0 0 0 0 T
——=n—+n,—, ——=n n,—, n=(n,n,) isa

on(x) ox, Oox, as (x) la_xz_ ox,
unit vector
Finally note that if in D" U = (ul,uz,u3 SUy )T is a regular solution of
equations (1) then we have (Basheleishvili ... 1995: 59-105)
ITU(y)dyS =0,
L
IH(x)dx:IaU—mdyS, (8)
0 L on(y)
where H = (hl,/flz,h3,h4 )T (see (3) and (4)).
20, In the present work we consider the following problem. Find in the domain
D" avector U = (ul,uz,u3,u4 )T belongs to the class C° (Do)ﬂ C’ (DO UL) is

a solution of equations (1) and satisfying on the following boundary conditions on
L.

oU(y) _
) /O velL
(N);.’F w(ei%)—a)(é'ei%):F(e"”o), 9)

0<o<l, 0<¢,<2r,

where [ = ( Jis fas S f4)T and F' = (FI,FZ)T are given real vector-function
on the boundary L and belongs to the class c" (L), O<a<l, also

2z
[F(e™)dg,=0.
0
The following assertion is true.

199



0d0d() BIMACRL LOBLIWNIBENBM J6N3IAGLOGISOL 3MO3dI, 2019, Ne2(14)

Theorem 2°. The general solution of the problem (N )+ is represented by the

0.0
T
formula U, = ( VisVa2s V3o ]/4) , where %,,7,,); and y, are an arbitrary real
constants.
30, Solution of the (N ); » problem, Let us consider the following nonlocal

problem
Aw(x)=0, xeD’, a)(e"‘”o)—a)(ée"”o):F(ei‘”o), (10)
2
0<5<1, 0<¢, <27, FeC“[0,27], O<a<l, jF(ef%)d(pO =0.,
0
Note that the general solution of the problem (10) has the form (Bitsadze 1984:
17-19)
) k

o(x)=a(r,p)=Cy+ A (C, coskg+ D, sinkg) (11)

k=1 1-6"

where r :Jxlz +x§, (xl,xz) eD’, C, :(Ckanz)T and

T . . . . i
D, = ( D,,, Dkz) are the Fourier coefficients of the vector-function F (e"/70 ),

T . . .
0<@<2r,and C,=(C,,C,,) is an arbitrary constant vector. Finally, note

that it follows from Theorem 2° that C; =0.
Owing to the (11) we can conclude that (see (3), (4) and (9) the

T
H = (hl, h,,h, h4) vector-function belongs to the class C'(D°)NC(D°U).
Bay virtue of the above said from (3), (4) and (9) it follows that the problem

(N );  can be reduced to the Neumann boundary value problem for the Poisson

o 2, 2 .
equation in the X; + X, <1 domain

AU(x)zH(x), xeD’, aU—(y):f(y), yvel. (12)

Gn(y)

Further note that owing to the (8) the necessary condition

[£(y)ds—[ H(x)dx=0,

of solvability problem (12) is fulfilled.

Taking into account the obtained results we have that the problem (N ); Pt

solvable and is represented by the solution of the problem (12).

Namely a solution of the problem (N )+

s p G0 be represented in the form

(Bragumupor 1988)
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27 1

!
U(x)=U(r9) =5 [ [G(r.0.R.0,)H (R.0,) RaRdp, -
00

127r
= I ln\/1—2rcos((p—(p0)+r2f((p0)dg00,

where G(x, yo) is the Green function for domain xl2 +)622 <1 of the problem

Neumann in the case of the Laplase equation.
G(x, »° ) is given by the formula (Doborjginidze, Shatashvili 1982)

2 2
G(x,yo):ln%\/(yol—xl)2+(y°2—x2)2\/(y‘ﬂ—f—éj +(y02_:_§j ’
r=«fx12+x22, (x,x,)eD’, x =rcosp, x,=rsing, 0<@<2r,

R=\fy1 +y§2, (yol,yoz)eDo, ¥’ =Rcosg,, y°,=Rsing,, 0<¢,<27r.

T
Remark 1. The BVP. found in the domain D° a vector U = (ul,uz,u3,u4)
belongs to the class o (Dﬁ)ﬂC2 (DO ﬂL) is a solution of equations(l) and

satisfying the following boundary conditions

G_U_f( ) yel

8n( )

0(¢”)-0(5e™)=F(p,), 0<5<l, 0<g <2r,

can be solved in a similar way.
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396500amgds
056 59mb 3m3gbombob ,,ds0mgEH0o3oL*

D500 LsgNdzE9do

009600 dsLOE>3Y

53930 §9Mgmeol Labgadfogm mboggdlodg@o
Jm090b0, LodsOnzgerm
imeri.basiladze@atsu.edu.ge

99096 @3069605
03969 %93560830¢00lL LobgErmdol Mmdowobol

Lobgedfonm Mbogzg@Lodgdo
®d0OoL0, LogdsOmzgerm
eteri.gvineria@tesu.ge

bs3mmdo Fgopoglh 3m89borlbolgryer ghom - 9Bmo doerosh ULogrtrsgde  Bgdbdol,
93090 ,0509H030L%  brmaso  Jgormomermgool  3obboemgsl,  GmIgerog
0cbfagamgbg  6096h00gdro  Labfageme 3Gmpgbol dmpymdol 300b3o3gdl  Jssggdl.
3060dbmemo bsdHmo 56 560l 36MmBOr0 JshMero 39033037900 SBOHM3bgdolsmz0b.
Dmass© dmbfszangbg m609bB0MIdr bpsgarsl oo bbol obdm®mos 943b. dogmsd
bfsgerob 3GmEglbol 8936096G29¢00 06390H3G9H305 30639¢ms Lfeatg 056 58mb 3m89bowlids
003335 0530L 8509903580 3m096079bL F0sBb60s, B dmbffsgengd Uffsgerol 3omagldo
2bs 033¢omb, Jooml sboero 063mGIs30s, s0dmBobml sbsgro dm3zergbs, 0009dwemo
06980635308 5 90930L9879c00 bsgobo s)353T06M Ml 9HFsbgml s 1¥3000mb TgJdbsl 3cbo.
65360 gbBsr90s 0565890039 bsgabdsbsomgderm boliBgdsdo s6Glgdrer 36rmdegdydl s
030 8609369erm3650 F9fgmdl byl bfsgerol 3GmiEgbol gomdxmdglgdsl s Bmbfszergbg
00969090710 bsbfjogemm as®gdml J97db6sb.

U533560m Lodgagdo: 95009H039,  0mbfagergbg mG09bHOBIdNro Lsbfagerm as69dm,
bfagars, biFagerol bgemrmgzbgds, 3mebs.

1680 ol 200mdagybgdmer  6sd@Mmddo  ,Spicilegium Didacticum®
(03dBH03MNM0  3MYOME0, 003003900l  530M9Rs),  3MmIgbonlo  0dwrgzs
0om9B030Ls @O ©O0IJBHOIOL T90gy  39bToMBHYOL:  dgMIbMEo  LoGYygs
"Mathetica" 3060530600 MsMadsb00 6063l "dMfoxgmdsl”, MHmIgwon SlY39
d90degds  gobodomGML, OHmamOE Lbfsgwol wbsto (Spicilegim Didacticum
1680:1), 56w Lbgog3sM50 GMI 3003500 ,d5009BH035" 5oL Logerol d9360909ds,
bgarmzbgds, 3gdbozs, 0gm®y 96 9dgdg dgbogmgdol Lszombgdl,  bmerm
»05JH03> 5M0L Lfogwgdol bgarmgbgds, 25053390 0lg, MmI bbggddss
obfogerml (Winkel 1997: 7). Gmgm®s BobL, 300096049135 oobsbo sw930egdemds
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MBOM O35 G9qLHogwrs, M) MMEME 0d9gbL 3B 505F0s60. 36r159dGH03MWws©
096 29650 gdslmeb  F0BoMmgdom  Logmdzwgdo  Bomyss 893609650
999936900L Fglsbgd“ s 53 F0TsMmMWYNgdL "Fo0gEBH03s" Mfms, BrmymMs BbU,
Q0dBH030L 965¢MmP000, HMIG0E 0006690, HMYMOS AUz GO MBS,
"09(36096M905, 0 OGO FsLfFogermm"” (Spicilegim Didacticum 1680:1).

056 59mb 3mdgborliol Jomg@ogol dobgzom ,Lffogws® sG0OL M0y (Logbols)
3™©bol dogds, b I3germds M, MMM Mbs 8930d93bmm gbs mwy ol
Logobo (Spicilegim Didacticum 1680: 1). 30mqbs gl 560l Loabols ymbgdom g3emds,
3™b690580 Logbols sFgMs (Spicilegim Didacticum 1680: 1). 33960l doshbos,
™3 LsAbol gmbgdom FMds - Lffogas, dobo Ambgdsdo Tgbsbgzs - FgMo
bm®m309ww©gds bod LoggbmEo: 1. 30bs 0doby, M Logsbo sOLYdIMBL; 2.
3™bs 0dols, v Mol FoMdmoagbl Logbol sGBO, Hobsb dgagds obs; 3. 3rmbs
000bS, ) M5 60T6MGds 593l Logsbl, Moo godmoygbgds oo (Spicilegim
Didacticum 1680: 1). 3qbol 53 Usdo Loggbm@oom doowmfigzs 999936909, 203900
o 3o9mygbgds (Spicilegim Didacticum1680: 1). 30639l 3mdgbomto d9dhbygsl,
9699 1dMom© 3mEbsl (3939:369d5L) MFmgdl. dgmMg gb 5ol ymbomo s©gds -
395DMGOS (393909). berewe GgLsdgs dolo godmygbgds - IbIsMgds, Mi3GM LMo
™3 30094350 45dmygbgdols »bs®o (Spicilegim Didacticum 1680:1).

33960L0b ,,domgEGH030L" Bobgzom 3Mm©Bs 0doLs, HGMA bogML YoM 339wE0
gus vy ob bobg 943L, 9™l 3mEbol 30M3geo Loggbwy®mo, dbmem Lagbol
253bMds, 653 (3m©bol  Lofgoll, 9649  BsBoLL  FoMTmoygbl, o0dwggzs
Bogool dbmwmE  BYI30MME/Mmgabme  3mbsL. ,3mEbs  0dols, G
3905009950 Md0LsS 3bom LgLg LERGOYMO, 5699 doMMZ0, 30650 O 0deng3s
L5360L dobogebo GgEbmdol AglodErgdEMdLL, g.0. FgLodEgdEIMBSL A5304MmM, v
5 BoffogdoLsh d9Ygds LEAsbO, M9 Mo ITMI0WYIMGds 59300 53 Bofoggdl
960356906, OHMAMO 5 M5 15O GOJO0m 935300603056 gb Bofowgdo
960356gmb 5 Jd6056 e 0sbmdsL“ (Spicilegim Didacticum 1680:1).

3Md96099LL Lsabols godmyqbgdol (3m@bs d0shbos, 3oL Y3z9wsBg oo
Lox39b Mo, 330M430650. 040 35dMYMABL 32EBOL Lsd EMBYL s oA Loggbw®U.
3™bol dm3mgzgdol 3MmEglol sfigmol dobbom, 0.5. 3mdgborlio godmymals
Lsdo EMbol dqdq3bgdsl (Spicilegim Didacticum 1680: 2):

o b9 I - 300065 Logbols 5GlgdmdOL Fglobgd;
o ©mbg II - 3m@bs Lsgbols FoBgbgdols dglobgd;
o ©mbg III - Lsggby®o (sdsbmvyegdgeo) - 3gemEbs Lsgbgdol

3909936900L 890093900 Fo®dmaqbols B3mMIgdol Tglsbgd.
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0. dsbogmadg, 9. gnbgMos

30039600 4960boEsgl 3MmEbol Lsd Loggbr®L: 1. 9d30MHomwo (3mw©bs,
MmIgeog dgdgboeos dbgz9wmdol, Ldgbol, Tgbgdol, ggdmbs s gbmbgol
mM256Mmgdol LsdMsgdom, GOl G830M0MMo 3MmEbs-0.0.). 2. g3obEgdonmo
(930LEBHgIMEMA0s ¥gMI6MEO LoBYyzss s b0dbogl, FMEbLL, Lfogarsl-0.3.).
3. 93M0bGH0o3mwo (Spicilegim Didacticum 1680: 2). gd3oGomwo (9830HobBdo
530MlMgoMmo 9gbgegdss, MmIgooa dbmemo gMdbmdsms memysbmgdol
099390000 J0gdmE 0b6gm®mds3058 doohbggl 3mEbol Lo®fdmbm Fys®m-
0.9.). 3039609LL 3MEbOL SLYMO Fodde0mo Fm3gogl: vy 30609 Loz mdl
MmO 5030l dmeol  3s6dorol 4oBmIzoL omxzEHMOL (Lsbmdo bgwbsfym-
0.0.) 993939M000 0ol ym39gwm30l 00gdl ghmbs s 00539 99gal, MwydEs Aol
o6 qbidol, Go@Gmd bgds b LHmMgw sbyg. g3oLEgdoMo  3MmEbOL Tsgoomo
sbgmos: mvy 306896 gwyderos 9B39bML, vy HmymG Fgodergds  dsbdoerols
295mdz0L Loxrwmdzegdol domomgds ImGm0Esb, g33wool (Jobo yzgmwsby
000535600 65dO™A0s ,Lofyolgdo®, MmIgeoa 9hm - gMm y4z9wsBg Fo®do@gdrye
LobgEdd3569W M@ 003egds JomgToBH03ol oliGM®mosdo - 0.3.) 99gdaLg Hoabol
dobg30m. 9300LE032wo (LFo3wgdolb 3GMMm3gLd0 Bod@Egdol sIM30IIWSE
055304L0MGIOLS S F50 FMEMOL 35300MGOOL IBLZ0L gBOM BoGdYO FmEDbo-
0.9.) 3m©bol Fogoomo 30 3mdgbomLls sbig od3l Homdmepqbowo: mvw 30609l
399905 58mbLBSL 5Mg 250mg3s6gmo  s3mEsbgd0, 03mzmlb  58m3s6gdOL
30MMB0L  bsEgdMe© 5949bgdoL 2Bs s 50FMabobmls Jolo STmMbLBOL sbogro
§9Lgdo (Spicilegim Didacticum 1680: 2).

3mdgbomlo  Lfogerol bs@ol  az306M30650 UBosodgom, ULHGSRS© s
Lob0sdM3zbm LHogrsl mzeol. LsodgmE 0do@md, ®md  ULfsgarol Bosymao
3™Ebs 56 s YAHMZIPEIL 5oL FY3EMIJAL, Y39woBINO IHI0EIQ ©d
L50dgME b 0gbsL gbsbramo dgbloMgdsdo, 0930M0 MHMOL EOMbIMIN S35,
Lob0sdM3zbm, Lodmergool  as09dg, b69gdol  Fobsowdwgy Formbgugws,
obffogarm 565  B30Mmmol  dgamdbgdom, sMsdg  Lobstrmwoom (Spicilegim
Didacticum 1680: 3). 3md9bomlbo 800hbg3L, M™I dogsmfiomo dmbfsgargms
Bo@mngol Lfogerol 3MmEglbido, dsbfagergderols dogH Gomdo®mwyemo Labifogerm
0w985mds, 80399990 ©35¢gds b 0yml LsobEIMglbm. ob Mbs 8goiEsgwgl
36MHMdgdols, HmAgwoi Mbos Fggbodyzolgdmogl Lobfogwm 3MMMmdsls s
b3 glb MB9bgl 30b3z0l sLTOLS s BBl L™zowls.

Q©OEO  3953Ma0  gsdmygmal  bHsgerol Bod  Lsdmoeegdsl:  aMdbmdgdoom
(LYBLOEOMMO) 5©ds, AMbBgds, MIGbs. 4MABMOJdO — LHMEO, ymbads — X sbLowO,
®H9gbs — obobgo (19sM0y0s60) (Fino 2017: 4-5). bogsbls 30d93bgdm s
503043590 M dbMd0m. 040 33F0MYds 650G 0 Lo bgdOL MBmswm sgdobsmzol
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(Spicilegim Didacticum 1680: 4-5). B396 bmd 8930L553000 Logbgdl 56 Mmz000mb
0omg96 3LFogermd™ s 90309350 Fom MIbMBO 96 LbgzgdoLsb Lfsgermdm,
9930093690 doon 830390 gdOL S FMbOBMYdGIL. AsBLb3s390s 005000,
6m0 bggdolgsd »a3mm LHMIRs© 3UHs3emd®m, 30m30Lgdm v339 Ibs TgIaL;
B396396 30 - MBOM LsodgM Bogmxyl 3009dM, FMWOlm3z0L, HMIOLbmZoLs3
$396 Lo3ms®mo 3mbrdOL MMMl Lsdsmgddo AsmbMmgdL 3sfoMIMgdm; yzgwsdy
Ls50dgE™ gHom 30 - M300m 08 Logbgdosb, MMmEILsE 303319300 o0y dbadsl
(Spicilegim Didacticum 1680: 6).

O0amM3  3bmdowos,  3mdgbomlol  g3mdsdo 3mbg05L  bbgmarobash
3990x% b 8m0sHEMIOEOI6, o sDBOHMZbIANL - gmbgdsl, beagnm IMdMIMISL
5 3mbgdsly Lbgmel 3003m3693wbgb. m1di3s LBl s FMEGMOWEO
LobBgdgdo, Gmamez bbgwmobl, sgzg, ambgdol bsfowos.  3mdgbomlids
39339 Bgdmmmddmeo bdmewsbGozwmemo dbmgadbgoggemds. ogo  §odb,
O™ 5©53056L 9430 MAEMds 5d3L. dob gmdcros Bemlidgbs, sbabgzs, gbmligs,
053990136905, 3gbgds 05 FM5¢ds. MABMDIDO 534619096 B39bL B MN0gMHNMBYDL
Logb9gdmsb. AOHABMBGOO LsFoMmMs Loabgdol 30MEI30M0, MTMsEm 50]dolsm30U.
3B™3L0os - 3M36MIPPOL MMYIBbMgBdO MBS 0yml Fodmygbgd Mo Lomsbsme,
50093353105, IM35¢xgM,  bogbol Tgufogs LoFo®ms X9 dmErosbs
©> 9989y bsfow-bsfoew. Mbs psdmzoygbmm Bgdgebgdol bgdbgdo — o0d
LoabgdmMsb 0350950, MMIJEMs 50gds Tgodwgds 30D Mo, LIgbom
5 dgbgdom, s bs 9gomm FbMmEIME 153MMM MZogdl, ymOL, baergdl -
Mbs 3035379036 Q50MmmM3ems, 2oBMB3Zs, Hmbs s .8.

30960L0 LogLgdoom LM J00BbY3L, MMI B396 0bgM®Ts30sl Im303m39dm
B39bo  4®dbmdsms  MmMAsbmgdol  Lodowgdgdom. olbobo  odmy3:39996
0683635305l Y39esxzmol dglsbgd, Moz B3gb 0Mygzmog sGLGOMBL. dsdslasdy,
3M3bMBsmMs MMYIBMGOdO 9MMNYI9M0 3535300609dJ0 MAME0S Lodysmmbs s B39
39993369056 daob.

033093565 sDBM0om, 853030 (3bm3zMgool 3063900 (erosbzg LsdysmMml
3920dbg0gd0L  LsdMegdom ©dMoBIBL s FgoEbmdl. 040 0©gdl bogomb,
5330600905 Lb3o@olbgs FbM0L. (300MBL googml, 0¥y G5 bdsl 3sdm3gdl.
gbmliogl s 30630 0L, Moms g0aMdbmU Lvybo s 9dm bogmolss. Bsdsliasdy,
053330 0090l 0bFMO o300l FMABMBsM MEMYIBMGOOL LETMoegdOm @S 53 yDoM
d90336mdL bogmol 456339w9e 130L9dgdL.

3m3960mbo  bsBYsldom  s®bodbagl, Gmd gmbgdol dgdzgmdoo  Bgz9b
MBS 2odm3z033womm  vJdmbgeo  bogbgdo, Bgzgbl bagwom sOLYdIM  Fom
60dbg0bg oYM EbMdOm. Loabol s®LOL gogqgdolsmgzgol ambads wbws ogml
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0. dsbogmadg, 9. gnbgMos

Lo, Lsmobosm@ BsdmygsEodgdMEo. bowem Abxgwmdgdo gsdmbszzwgzo
Logbgdol Tglobgd (Bmys®o, FsblozMmM®YOME0) Mbs 59mIEobaMgmdgL
9396 gmoLasd s by 0gml mMsbdodgztrmwo. Gog 99gbgds 08 Lagbgdl,
MO0,y dglobgd  bbggdoligeob dmolbdoby, O @omxgOHMmmd 5MOxgML, Lobsd
0300006 o6 oMb gdom 9500 Tgbodwrgdemdgddo (Spicilegim Didacticum
1680: 4-5).

3mbgdom  38domdoe  IMI0EIOMOE S d930d9369000  Lbgolo
©H3sMgdom. dbs Boymaol Lglbgds 3o 93300906 OML. ©TIM30YdJ
sBMM3bgdsl  3mIgbomlo L3Nm0  gmbgdol MMM doGgl  sIMgdL,
MOmdgwog MBO® Lsodgm bsgmgol dmdigdos. GfIgbs 30 a330Mgds od
Logbgdol 989369d0LsmM30L, MMTgEos dofizmdgeos 4MAbmdgdOLmZoL ©s
a4mbgdobmgzoL (Spicilegim Didacticum 1680: 4-5).

ol bobpolidom sbodbogl, ™A ,,0mfs539900L ambgds Hoboslffstr «bws oymls
2396fymdowo  ymggao 0d Lsgbobodo, MMIol dglfogerslisg obobo 0ffygdgb.
306039 25650 gdMwo Mbs 0gbsl ambYds Bogmgdol dgdgsbgdolismazols,
99M9-09blogMgds, s 3999y 9bs s bgwo. ,OHmEILsg GFdgbom dg3089:369dm
00 Lo bgdL, MMIgems 8gbmds 56 923030 503 3MbYdOM S 9GO F MHIbMdOM,
P306 396mdom  Ubggdol Bz969090L. b3y, MHIgbs MOl  dsdmEbogdol
(B98003mbgd0L) bEMds (LEdYsOML LoYymM3zgEEMoM, MbogzgMLsEIMEOO TMymdOL
a®dbmdomo  (LgbLbo@oMo)  gmEbs.  ®Fdghs  Mbs oyml  ambogMmero,
fobsbgmmo, Lbgsms 8330390 9090msb  dg306MH0L30M90Mwo. sdo@Ema
0300599003 bsdd99030, FxIOMEIm bmmE @IgHmOL, s6v) 00530 09530
M§dMbgdEo, MmI (Spicilegim Didacticum 1680: 6):

o b 6oL ©3mol boGYzgdo, MHMIJWOE sMBMEIL 5O (30905 s 56
390dqds ™A d9;3009L.

o sB6M0o, 96009369wmds, OHMIJbsg  9©00d390, 93m3bol  LHmGma
©IgMmL s 56 5MHOL 5sd0sbols Jodmamboro.

o 0¥9 30 Bsdysdm 8903536, M3 ML (35¢0399I0 s Pobymagero,
05906 dobo 50gdoLsmM30L B396 139309 MO0 MMABML Lobom dMAgdEO 23593
3569 s dos yMAbMdYdO.

509bo, 3MmIgbomlomsb  3mboL  IMBEIGds  sMOL  gbs  gMIbMdOM
50948190 Eob - 3mbadM035® s©JIMsdy s PdMbOWYdT©Y. BgEbrmdol
bybo go Beopmdsigmdl LsBsmgdgob  gnsoegdom, 0BlodrgatIw
999cmyggbgds8o. boerm By3MMs®mo 3mEbs ol 0dbgds, vy 30 0dbgds MAbMdOMO
23950900, 0bGHJ9dEHewmo - 4mbgdom s 98mEbogds — MHdgboo.
153MMM0 (3m©bs byl MFymdL Losdmgzbgdsl, GMIgwlsg 0wgdl dmfsgwry
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9936096M900Lgsb. 0g0 0335 s3MJ039 YIMHOEMIOOL FMBOMOBYdL s 0fj393L
LOoBNLEHI, Mgy GOIL s Lohdstals LHsgwrsdo.

3H90s, 50530560l ¥9bgds olgs F9ddboro, M MIbMdYd0, 0bE 9GO
Q5 Yzgws bso 999003500 9dgdl L3390l vy 3o ol MyEombscrmEa
doghmgds.  3mIgbomliol  sHMom, qmbogmEemds  LosFoMms  dbmerm
030b5mM30L, HMI AOHABMBIOMTs 50383 530S FooEML Megz30Lo MBdOYIEJdO,
HMIgoE 3odmqds Jolmzgol 155339050, 06EJEg]BTs - 3oL gd0 s Mfdghsd
- B535M9©M 5 35906 0bsbIgm, 0¥ MMM ImbgHbgds 9dm0ygbgds
439 1bsMO 1530530560 Md0YEHgd™b (Spicilegim Didacticum 1680: 6).

009bs, b69doLdogMo bsdoxo BooEgdl  [obsdmmdgologsb, Mmames
Logbogl, sbggg  BoodgEmMdsL, s 9909y LOBMLEHILSE. Ymzgerogg sdol
3900092, 0L939, HMAMOE 0bFIWIIEGHF0 5M9BIOH0S OLYMO, MoE SO 0Ym 5459¢]
3M3dbmdom 50gdsd0, 0lgzg sM9xzgM0s MFgbsdo 0ligmo, Mo 9J58g 56 ymaons
06@9wad@do. LoFoMms, M@ 30Ls3 LodL, dsb 0gmEaL, ML LMOzsBMdYD dob
®Hdgbolsmzol.

300960LL dosBbos, M™I Lfagarols Lsdogy Lodmowgds 3353l MBEGOL,
@3 obobo A50Mm30Ygbmm O 2o30aM® Y39wOBIO0, M3 MBIl LYIM..
500bsm3z0L 356 Bg9b dmg3se 2oBLOZMMMGPOMO MMABM - ambgds, MHmIgeros
35b65¢0BgdL, M5 Ggodergds 4935390M™, MOGHMI s MMAME. sOLYdMOL Bodo
5005, MMIJMIbE 50sd0sbL Mfggl oMmol3doem FgbgzgMs dogeo msgolo
3b™36900L 356doBy: 1. LsTgo®™ Loglg Logbgdom; 2. bogwbo s 3. WIghmo.

3™d9609L0L sBOO:

o 23M3bMB5MB00Y 5004d9ds Bogbgdo: odmmzw0m, FoBMIZ0m, sfimbom
05 Bbgs b53meegdgd0m. 9996 dMEOL SM0MTYBH039, 3JMIIEHMO0s, BEIG0IS s
Lbgs BmLEHo d936096090900.

o LogbgdL gLfogzErmdm gmbYdom, HmEILsg B39b 398sLYdM FoMoore
390056003 9090L,  O®MIWIdOE  ©odsbslosMYdgos  Loabgdolomzol s
5089 F0wos B396 byengddo;

o 50996 B396L FogM y39wsxkzgeo o6 Fgodergds oyml s0ddmeo ©s
390039000 296300 s 4MbIdOm, ToaMed HMglidg — Lbggdol Ay gEMmdom
5 333039099 gdgd0m, 35806 LM LERWdZw0sbs MBS Yog35M330Mm,
099 0589650 3mbogzm s d90dwgds 0gbsls sdmygbgdmero bomds (GFdgbols
2393905 B9Jdu@do gbsgzwgds (369091 ,6MBds*“-0. B.), Lbggdol 330390 gdgdOL
d0ds60o (Spicilegim Didactigum 1680: 7).

230dbMdG00, ambgds s MFIgbs 3mdgbomlls doshbos Ly3TsMmOLs© 0dolsmzol,
M0 55905635 b5 gds dooemb. Lsdogg 8gddbowos Mzmom®mo ABoom.
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0. d3boemadg, 9. mgnbgMos

3mdgbomlo ds0y 2obslbzo390L Lo(dobols @y Lsodgmdol bsGolboo. dsb
Lobomgrols bbogl 5aMgdl, MMIgerog oMGIHOWo 3063000 bogol
09039Md0m 5093l M35 do, sBg3g 9 Lodo Lodwysergdom dgwob Bz9bdo (3mEbol
Lbobosmeng (Spicilegim Didactigum 1680: 7). 9glodsdolo, 50 90dmbggzsdo, b3qb
3UH93wMmdm, 96 3LFoger0m 3G Lagsbl LoEyzol d3oMmado®mo d6odzbgermdom,
005, 079 M3l BoJOHMBY, 96 59330390l 58 HogmOl Flobgd gls vy ol 3oMH™3b9do,
50599  F990560@H05 ol vy 3IM0. 5J9sb s8mdobsty  3mdgbomil
3®dbmdg00 9530560l 3MmEBOL doMmoms® s Yzgeeby LoodgEM 0sMIWS©
805Bb0s. gr3dbMd9d0 MIMoEMmE 500g35896 Logbadl. oo 3goymyo dzmwbIl
MHmadl M306M39wgl ymgwobs dsb, 3063 Ggogbm Logsbo a®Abmdom, vy
ALx 9 mdom, beagoem Aol 3063 Lbgol gbmds - 3m®Hambgl ( Spicilegim Didacticum
1680: 8). 9sgMs8 53 99dbggzodo ULffagems o6 dmogzMgds. 00 dmombmgl
3M3dbmMdgd0L 35O 0dL. Logrol 3MmEgdo Jomgdmeo 3m@bs Bsdobss LGmwo,
M35 0L bobyMdeog 3560x0dL 9539996905 @ 99 3MbSL dmLFogwrg A5dmoyqbadl
3b™3M9dsd0.

303960mbo 65d0mddo ,Spicilegium  Didacticum® (©0sgGH03MM0 3609d100)
3960bosgl Lsgombl, vy GEMYMO Mbs 2sdmzoygbmm bfimMew ULfsgerol
Lodmoegdgdo.  LHogeol  bgodbo, dolo  mzsmobgzom  dymdstmgmdl
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The work deals with a discussion of one of the most noteworthy Communists’ texts, so-called
"mathematics", a general methodology which teaches the principles of a student-centered learning.
This work is not known to Georgian pedagogical thinking. Generally, the student-oriented learning
has a long history. The scientific interpretation of the learning process, first was given by Jan Amos
Comenius in his “Mathematics”. Comenius believes that the student should study, receive new
information, discover new events, receive information and connect the studied subject with each

other and accumulate knowledge independently. The work is aimed at solving problems of the
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modern educational system and it will make a significant contribution to improve the educational

process and create a student-oriented learning environment.

Keywords: mathetics, student-centered teaching environment, learning, art of learning,

knowledge.

In 1680, ten years after Comenius' death, Christian Vladislav Nigrinus (Czech
erudite) published 100 copies of a small experimental book entitled “Spicilegium
Didacticum”. The book contains one of the most noteworthy texts of Comenius, the
so-called "Mathetics". It is the subject of the first chapter (Winkel 1997: 7). The direct
translation of the term "Spicilegium" means "collection of ears of corn” (forgotten by
harvesters)".

According to Jan Amos Comenius' "Mathetics”, “learning” is a quest for certain
knowledge (thing), or the attempt to cognize a particular thing (Spicilegim
Didacticum 1680:1). Knowledge is the possession of thing in mind, holding it in mind
(Spicilegim Didacticum 1680:1). Comenius believed that the possession of thing in
mind - learning, keeping and holding it in mind is conducted in three phases: 1.
Knowledge that thing exists in reality; 2. Knowledge of what the essence of thing
is, and what it consists of; 3. Knowledge of the purpose of thing, and what it is used
for (Spicilegim Didactigum 1680:1). Cognition, understanding and application are
achieved through these three levels of knowledge (Spicilegim Didacticum 1680:1).
The first one Comenius calls cognition, or simply knowledge. The second one
is mental experience — understanding (comprehension). And the third one is its
application - consumption, more precisely- skill to apply it (Spicilegim Didacticum
1680:1).

Comenius considers knowledge of using thing to be crown or the highest level
of knowledge. He identifies three levels and steps of knowledge. To describe the
process of acquiring knowledge, J.A. Commenius highlights cognition of three levels
(Spicilegim Didacticum 1680: 2):

. Level I - Knowledge of the existence of thing in reality;
° Level IT - Knowledge of the causes of thing;
o Level III (conclusive step) - Knowledge of the form of presenting the

results of cognition of things.
Comenius considers three steps of knowledge: 1. Empirical knowledge (knowledge
acquired through organs of vision, hearing, touch, taste and smell is empirical

knowledge — I.B.). 2. Epistemological knowledge (Epistemology is a Greek word
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meaning, knowledge, learning —1.B.). 3. Heuristic knowledge (Spicilegim Didacticum
1680:2). Empirical knowledge (Empiricism is a philosophical view that considers
information received only through organs of the senses to be a reliable source of
knowledge — I.B.). Comenius has cited this example of knowledge: if anyone learns
how to measure the distance between two places by means of a diopter (measuring
instrument — I.B.), he always gets the same results, though he does not understand
why this is so. An example of epistemic knowledge is as follows: anyone who can
show how to indicate the basics of distance measurement from a distance, according
to Euclid’s sixth book (his most important work, "The Elements", which is considered
one of the most successful textbooks in the history of mathematics —I1.B.). An example
of heuristic knowledge (knowledge gained through independent recording of facts
during the learning process and the observation of links between them) is given by
Comenius as follows: if anyone can solve previously non-soluble problems, he should
find a way to formulate problem situation in a new fashion, and discover the new
rules for solving them (Spicilegim Didacticum 1680: 2).

The great educator identifies three ways of learning: with sensory perception, with
a mind, with belief. Senses - correct, mind - healthy, belief - thoughtful (prudent)
(Fino 2017:4-5). We cognize thing .We need it for the immediate perception of clear
things (Spicilegim Didacticum 1680:4-5).

We study things or learn from them ourselves and perceive them sensory or learn
from others, we cognize their evidence and judgements. The difference is that the we
learn faster from others, and use a working product; while from ourselves — we obtain
more reliable outcome for our heart, for which we are in the process of opening gold
deposits of our own minds; and in the most reliable way - from things themselves,
when we study their nature (Spicilegim Didacticum 1680: 6).

Comenius changed the scholastic mindset. He writes that aindividual has six
senses. He can hear, see, smell, taste, touch and move. These senses strengthen our
relationships with things. The senses are needed for direct, immediate perception of
things. Autopsy - sensory organs should be used appropriately, adequately, repeatedly,
thing should be studied first as a whole, and then in parts. We need to apply cognitive
techniques — with respect to those things that can be perceived visually, from what
we hear and with a touch, and you have to trust only your own eyes, ears, hands — we
should attribute to them computing, measuring, weighing, etc.

Comenius emphasizes that through the mind, we have to study non-existent things,
based on their signs that are at our disposal. To understand the essence of thing, the

mind must be sound and properly formed. As to the judgments about things under
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study (general, special), they must be interdependent and consistent. With regard
to things that you have heard about from others, do not believe anything until you
are convinced of the possibilities of their reality (Spicilegim Didacticum 1680 : 4-5).

He highlights that “the mind of pupils should be predisposed to every subject
that they begin to study. First, the mind should be educated for cognition of things,
then memory, and then the tongue and hand. “When we learn things with belief
that we cannot cognize either with our minds or our senses, we trust the advice of
others. Also, belief is confidence in the revelation (inspiration) (sensitive knowledge
of the universe). Belief must be sound, prudent, opposed to the evidence of others.
Therefore, in the activities, believe only in God, that is, make sure that (Spicumgim
1680: 6):

o these are the words of God, who is never wrong and could not be wrong.

o idea, meaning, which you perceive, belongs to God and it has not been
invented by man.

o if the universe contains what is single and inseparable, then to perceive
it, we are gifted with outer and inner senses in the form of special organ.

Thus, according to Comenius, a knowledge acquisition is a way from the perceived
sensory - to the perceived mentally and the revelation. The cognition technique
consists of careful and consistent use of resources. Their own knowledge contributes
to the enjoyment, received by student from scientists. It also mobilizes attention and
leads to accuracy, order and speed in learning.

Comenius believes that all three of these techniques of learning give us the right
to use them and understand everything God desired. To that end, he gave us a special
organ - the mind that analyzes what we can do, why and how. There are three things
that a person has to meet face to face throughout his life: 1. A universe full of things;
2. People and 3. God.

o Things are perceived by computing, measuring, weighing, and other
means. This is where arithmetic, geometry, statics and other exact sciences come
from.

o We learn about things with our mind, when we assess the eternal verities
inherent in things and engraved in our souls;

o Since, not everything we can perceive and experience by the impression
and mind, but someday - by the judgements and evidence of others, then we must
thoroughly find out how reasonable can be used confidence (the notion of belief in
the text replaces the notion of “confidence” I. B.), with respect to evidence of others
(Spicilegim Didacticum 1680:7).
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Comenius, in his work ,Spicilegium Didacticum®, addresses the issue on how to
properly use learning tools. The way of learning, in his view, consists in the use of the
frank, sound and consistent means (Komenckwuit 2016: 4). The frankness - will foster
pleasant learning, sound learning will contribute to the reliability, and consistent
learning -to the speed. In frank learning, knowledge must be acquired through
sensory organs, sound learning - through the mind, and the revealed learning, or
given by belief - through faith. Because human nature is created in such a way that
all skills are constantly searching for the pasture: at this time, we need to properly
and consistently supply things to the senses, minds and belief, what it feeds on, and
we will see how all these means do their job with pleasure. Here too, lan Amos

Comenius gives to the next generation the suggestions as follows:

o Regarding things you can see, hear and feel, believe only your eyes, ears,
and hands.
o Regarding the stories you can hear, don't believe anything except what

you can perceive as the possibility of their reality.
° In the divine activities, never believe anything and anyone, but God, that
is to say, make sure that: these are the words of God, who has morals and customs and

could not be wrong. The meaning you perceive is truly divine, and not man-made.

o Any sense, if that’s not enough, may be helped by another sense.
o Anyjudgement, if that’s not enough, may be helped by another judgement.
o Any message, if it is not sufficiently clear, may be helped by another one

(Komenskiy 2016: 4).

Comenius deserves tremendous credit for explaining the nature of learning as
a process. He saw learning as a specific process, learning as an independent and
enjoyable process, patterns of learning, and namely, the learning tools. He was first
to analyze learning scientifically and introduced it into the world’s didactic thinking.
He believes that nothing can be in human consciousness that had formerly been
lacking in the sense. He believes that the key to learning and its beginning is “learning
through the senses (feelings — I.B.). First thing, and then the mind and belief. In our
opinion, Comenius considers this provision to be the golden rule and it is the key to
learning, or the first way to use learning.

It is consistently followed by the second way of learning, that which is reflected
in the learner’s consciousness by the senses, through sensory organs, is required for
comprehending by a mind of what was perceived. The meaning perceived by learner,
according to Comenius, is gifted by the Lord, and he calls it the third way of using

learning.
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So, Jan Amos Comenius’ ,Mathetics“ is the art of pupil-oriented teaching that
involves:

o During the learning process, pupil must search, and extract the new
information, discover new phenomena, link the obtained information and the
learned subject to one another and create knowledge without assistance.

o Pupil must cognize the issue under study directly during the learning
process, touch with his/her own hand and see with his/her own eyes, by observing
slowly and without rushing, come to conlusion first as a whole, and then in parts.

o Pupil must thoroughly check the item (thing).

° Pupil must use his/her own senses, not rely on the teacher or classmate,
unless he/she himself/herself see what it is and how it looks.

o Pupil must do everything directly, led by the senses.

o Pupil must observe thing in the direct and natural state, in the sequence

that one is followed from the second one, and and not vice-versa.

o Personal orientation — teacher’s skill — to see a unique individual in every
child.

o The collaborative relationship between pupil and teacher.

o Self-development and free self-realization of pupil during the teaching-

learning process.

o Pupil-researcher (pupil sometimes applies to thing itself, sometimes — to
his/her own thoughts, and sometimes — to the views of others).

o Teacher accepts the role of observer, who watches what happens and lets
things happen appropriately.

o School must be fully concentrated on the needs of pupils.

o Organizing the teaching process in a manner that allows for taking into
account the interests and initiative of individual pupil.

o Economy of effort of pupil, to learn using very little energy and for the
pleasure.

We believe that bringing the "mathetics" principles of Jan Amos Comenius into
Georgian pedagogical thinking will significantly contribute to the improvement of

the learning process and the creation of a pupil-centered teaching environment.

217



0d0d0) 6IAINT0L LOBIRIBNBM IJEN3IGLOSGISOL 3MO33T, 2019, Ne2(14)

39650¢m9ds
36mx89glommo 9s®39@GH0byol 93Hm3rmo LsbsdEo
0585 33969¢)9d9

d0mUbgbol Lobfagerm 396G®0
d0mUbgbo, 49®dsbos
tamaz@web.de

3050 bs3ool 5 0330L2Bs0 bsdsBO™ 93mbmdozol 306:m3gddo 3GHngboryemo
Fo®0sHgds  603369cm3zbsoss  ©aIM30gdNIr0 st  FsOBHMm  absgddgdol  dsdogderol
360m39b0vyen ©bs6-639390Y9, 95890 ol bserBg, dcsbobml dolbo 306:m36980L Lo s
00Y56d00s(0x9r0 36H)BIBHIB30S. 335C0R0E30NNMHO 3500M00L 350006985 bsgatr39cm©sb
B3960 4m39c00®H0 Lsdfrbste Hgoenmds gsbs - 0bg3g Hmam®E 565335¢0R030HO
390069000 J90006985. 306500056 b3ds b6 9306035 093000098 9e006985¢009, Jb 339900
- D0sM0 396390l 3mGINeol dbgoglo - Gsbsdg o6 F9hgeirgds, Labsd B39bL 939956530
93603790 bAsba®®Bol ©sloddydol 3mBgbzosero 56 39049698s. Lfmmgo b 9360370
UA96IOHIB0S "36:039b0mo 096 3990630L“ bsgabo, BmIgerog, Grgmeg bsbfsgenem bsgsbo,
330 bsr3mbols 90-056 ffamgddo T9goddbs agmdsbryemo dHmBomo  dsBOHOL 3Magdozmlo
0330m9356900L oge. 300ss 39 ffoerse db3s 050006 056500GMm0ermBs o 58 Logbol
330B3305 39M0s60530. 50 bsgsobds sbg3g Fo®3sBgdood 3oots s360ds30s LogsGorggenml
053500097 - 509 MBO0 JoBMZIPO 5bIEZIBODY [Fotr05H9B0 LogdosbMBL 9b Lffagermdl

396356000 399356 ©sfgbgdengdgdls s »9b039MboB9>9dT0.

5335600 bodgggd0o: 008s3¢0l 3HMRILOYBO; MIMEOXEO, BYNMOWGO s LMmEosCrGOo
308999630900; L8985, 06(993M30s, 93OM3o bBbIOHO.

"3600039b0o F56M39G0bHoL Logmdzwgdo" - Lobgeddegsbgwm, Gmdgwos
33GH™Mob 9d306MH0Me 33009390Dgs 5290w, 339 IHOS FodMUsEgds. dobo
90D9605, 5063 YMYLGOE 30M9dL F9w9dabsls Ho®dmpqbs d90cg Logombgdby:
93603990 IO6MIomno d5DOOL GO s 3M0B303980; Ms30LYIBsWo FBMOMO
05D s oo VoMY Yd5d0; sTVSJTGdg M FMMbM3bgdo; aMowmdomo
3M39916035:300L LB HIO0; ILIJIGOOL BSBOOL gobz0MaMYdOL BxbgbiEogdo
@5 dmmbMzgbs00 3MrMx9gL0gd0 ;Logdosbo Jodmfig@mol g3dm3mwo bm®dgdo DIN
5008-0b dglodsdoboo (DIN-Deutsches Institut fiir Normung).

LobgEdd®3s6gmli  ToGHJOOMO  OMGINgds 0loEss, MMI  93MM3s530
©oboddgool  AbwEZ9wgdl  dobgds  MgoeolG®,  wsbm  Jggysbsdo
60000 5gd805bMBOLIMZOL 830w gdgE 3MmEBIL - 93BM3mwo dOHmdomo

218



0. 3396989°dg

396mb3gdemdol, LoEsHP3gzMm s LEbgWRsLem LoLEHIIGOOL, 30mdbozszool
UEoboMEHJOOL Jqlobgd.

36OMxzgLoMEo 356039BH0bg0 OOl 3M5dGH03MIW O MMM S3MLEHIOHOI
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Education
European standard of professional marketing

Tamaz Gvenetadze
Bosen Training Center
Bosen, Germany
tamaz@web.de

In the face of globalization and a free market economy, professional success depends not only
on the job skills of the job seeker but also on his ability to present his personality properly and
deliberately. The outflow of qualified personnel from Georgia has become our daily unfortunate
reality - as well as the influx of unskilled personnel. Since the market economy is self-regulated,
these processes will not stop until the potential for employment of a European standard is established
in our country. These are the European standards in the subject of "Professional marketing", which
as a subject was developed by German labor market practitioners in the 90s of the last century.
I enjoyed collaborating with them and approving this subject in Germany. This course has also
successfully tested the example of Georgia: Dozens of Georgian youths are successfully studying or

working in Germany's leading institutions and universities - using my experiences.

Keywords: professions of the future; Theoretical, methodological and social competences;

Employment, integration, European standard.
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"The Basics of Professional Marketing" - a manual on some of my own empirical
research, is now ready to be published. Its purpose is to provide stakeholders with
the following ideas: The essence and principles of the European labor market; Free
labor market and its properties; Employer’s requirements; Written communication
standards; Employment market development trends and high demand professions;
European business correspondence standards below DIN 5008 (DIN-Deutsches
Institut fiir Normung) German institute for standardization.

The added value of the manual is that it will give job seekers in Europe the realistic
knowledge they need to work in a foreign country - European labor laws, insurance
and payroll systems, communication standards.

Professional marketing is a training course based on practical and theoretical
information, about the principles, requirements and skills of a market economy.
Marketing is knowledge of the requirements of the employment market and the
measures that it takes.

The subject of "professional marketing" is based on the following considerations.

1. Finding a job depends not on your own desires and performances but on the
demands of the job market.

2. Choosing the profession requires knowledge of the world of employment
prospects - we need to know in which areas new jobs will be created in the near
future.

3. In the coming years, 70% of Europe's population will be employed in the service
sector. Europe's demographic situation creates good employment prospects for social
service and medicine professionals.

4. A variety of specialists in the following fields is also expected in the near future:
Information Technologies and Telecommunications, Environmental Protection,
Alternative Energy Sources, Law, Biotechnologies, Mass Entertainment.

5. The area of production is developing in the field of high technology, today,
industrial robots are successfully replacing thousands of employees as it is financially
beneficial for the employer.

6. Germany now employs 3-5% of the agricultural labor force, exceeding 85% by
the end of the 18th century. It is not expected to create new jobs in this area.

7. Not enough, to be a good specialist. More important is the ability to convince
an employer of this. This requires professional marketing - primarily relevant
documentation: front page image, cover card, cover card attachment (additional
job seeker information), biography (anti-chronological), education documents

(certificate, diploma) and former employer characteristics.
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8. The purpose of sending the documents is the invitation to an interview. The
interview is also subject to a certain standard - conduct of the interview, expected
questions, discriminatory questions, salary expectations, contract of employment and
so on. Their knowledge is essential for a successful job interview.

9. The criteria for assessing professional competence have been changed. It is clear
that the jobseeker is well-versed in the profession but as usual there are documents
of other good applicant at the employer's desk. In such cases, the employer makes
a decision according to the "additional benefits" criterion. These may be: a pleasant
aura, additional qualifications (e.g. telephone marketing), computer literacy, driving
license, fluency, readiness to work overtime, etc.

10. The mechanism for professional success therefore consists of three elements:
The first is functional competence (theoretical knowledge of the subject), which
is obvious to the employer and is self-evident. Just having a good diploma is not
enough; The second is methodological competence - the ability to apply received
theoretical education in practice.

11. And now thirdly: It is very rare for a job seeker abroad to have both functional
and methodological competence at the initial stage of employment. In such cases, the
employer gives him or her a chance to study these things. But only on one condition:
if the jobseeker has a so-called “Social competence" - the ability for employees and
employers to feel comfortable with a new colleague.

12. Social competence is the ability to know your own feelings and rules of conduct
and guide them in the right direction. These are: Own "Granules Management"
(making the right decision independent of emotion); Self-motivation and optimism -
despite failures; The ability to even temporarily harness one's emotions and take care
of others emotional state; Ability to collaborate with other people.

Applications for employment must meet the following criteria for success:

1. The form of the application documents should arouse the interest of the reader
and should generate pleasant visual emotions. Therefore, it is possible to draw up the
documents graphically.

2. The content of the application documents, a combination of direct and additional
values, should arouse further interest of the employer.

3. The harmony of form and content should arouse a desire to become acquainted
with the job seeker.

4. The criterion of success is unambiguously defined: it is an invitation to an
interview.

Based on these considerations the following course is compiled: Employment
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market as part of public farming; History of the German employment market;
European Employment Market Data Bank: EURES; Professional marketing in a
free market environment; Social market economy; The commandment of freedom
in a market economy; Self-marketing; Drafting jobseeker documents in accordance
with DIN 5008 norms and successful examples; Analysis of published vacancies and
criteria for seriousness; Prepare for interviews; Structure of the interview; Standard
interview questions; Possible outcomes of the interview and the correct reaction;
Payroll and insurance system analysis: payroll groups, church tax, solidarity
supplement, health, disability, unemployment and pension insurance; An electronic
version of the jobseeker's documents; Business-Etiquette - Labor law; Employment
contract; Employer's rights and responsibilities; Employee rights and responsibilities;
First business day; The probationary period and its legal basis; Mobbing. Causes
and consequences; Conflict management; Unemployment and its consequences;
Causes of unemployment and legal grounds; The debate on unemployment; Finding
unemployment indicators in the example of Georgia.

The subject "Professional Marketing" also covers issues that will greatly contribute
to Georgia's European integration:

o Study of European payroll, tax and insurance systems and hence team
research projects and recommendations for their implementation in Georgia.

o Research projects and recommendations for the introduction of European
norms and written correspondence in Georgia.

. Transfer of stationary and written communication standards to the
European standard, which must be done sooner or later.

o Ability to communicate independently with foreign employers and
institutions - in writing, by email, by phone.

Highly qualified Georgian specialists are working in Europe mostly as auxiliary
workers - as well as those with no higher education. In a globalized and free market
economy, professional success requires the ability of a specialist to present his or her
personality correctly and deliberately. It is clear that our education system is capable
of producing highly qualified staff. For their employment, knowledge of professional
marketing norms is necessary.It’s not enough, to be a good specialist, more important
is the ability to convince an employer. This requires professional marketing - first
of all, proper documentation and proper communication with your employer. The
curriculum is a must- have for all majors whose students have a European orientation.

Knowledge of these norms will soon become essential in Georgia as well.
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