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The article discusses the optimal methods and modes of obtaining alcoholic extracts of
seeds and skins from the raw materials of “Jvarisula” colored grapes variety. The content
of anthocyanins, ascorbic acid, and toxic elements was determined in the composition
of these extracts. The antioxidant activity of the composition of the extracts was also
evaluated. It has been established that the said extracts have great prospects for using
in the production of strong antioxidant, polyphenolic concentrates for therapeutic and

preventive purposes.
Keywords: grape seed; grape skin; anthocyanins; ascorbic acid; antioxidant activity.

Introduction. Since the second half of the last century, phenolic compounds
of plant origin have attracted the attention of scientists and specialists due to
their strong therapeutic and preventive effects on the human body.

The solid parts of colored grapes (especially colored clones and hybrids) are
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the best raw materials to produce the strong antioxidant polyphenolic extracts
and concentrates with phenolic compounds, the increase in the assortment of
which is a social order of the population in modern conditions.

Goal and objectives of work. The goal of the conducted study was to obtain
the polyphenolic extracts of the seeds and skins of the eco-friendly colored grape
variety of “Jvarisula® with strong antioxidant activity, as well as to evaluate its
qualitative indicators.

Research objects and methods. We selected as the object of the research the
extracts of colored grape seed and skin extracts of the ,Jvarisula“ variety obtained
as a result of the crossing of varieties, and the biologically active compounds
contained in these extracts, such as anthocyanins, mono and di-glucoside forms
of anthocyanins, and ascorbic acid or vitamin C. The content of toxic elements in
the extracts and the antioxidant activity of the composition of the grape seed and
skin extracts were determined.

During the experiment, we used standard and modified physico-chemical
research methods.

Research results and their analysis. The ,Jvarisula” colored grape raw materials
were harvested at technical ripeness when the sugar content was 21-22%. It was
passed through a crushing-destemming machine of the Baby INOX company and
pressed the de-stemmed must in a hydraulic press of the Atollo company. The
newly pressed must or the so-called sweet ,,chacha“ in the form of seeds and skin
is supplied to a Quincy Lab 20GC-type convection oven at a temperature of no
more than 36-43 °C for drying to 7-10% moisture. In the laboratory, we separate
the skin and seed of the dried must using special-purpose sieves(N4, N3, and N2).

The skin and seeds dried to 7-10% moisture content, are separately supplied
for crushing in an MM-10 laboratory micro-mill to an average of 100 pm. Before
and after the fractioning, the crushed seed extraction was carried out with
different concentrations of water-alcohol extractant in two stages.

Studies have shown that the solid parts of grapes contain water-soluble and
alcohol-soluble phenolic compounds. It is no accident, therefore, the phenolic
complex from the grape skin and seed with water-alcohol extractants of different
concentrations in two stages, at the initial stage with a higher concentration
extractant, and at the next (second) stage - with a lower concentration extractant.

We combined the first- and second-stage extracts and filtered them using a
wine plate filter MINI 6-20x20.

We experimentally determined the values of the factors affecting the grape
skin and seed extraction process, which we evaluated by the content of dry
substances in the extracts.
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The filtered skin and seed extracts contained 3.4-3.6% of dry matter on
average, so we combined them in equal volumes and concentrated them on a
Chinese-made R-1010 10L vacuum rotary evaporator concentrator with an
additional chiller and vacuum pump, up to 25-27% dry matter content.

In the composition of thickened extracts containing 25-27% dry matter, we
determined the target biologically active compounds.

As studies have shown, the composition of seed and skin extracts contains
toxic elements less than the permissible norms, and in the total amount of
anthocyanins, di-glycosidic forms predominate several times.

Studies have shown that the composition of extracts containing 25-27% dry
matter of the ,Jvarisula® variety seeds and skins has high antioxidant activity, and
the used secondary resources in the form of skins and seeds are environmentally
friendly since no chemicals and mineral fertilizers are used in the cultivation
process. Therefore, it is the best material for the production of strong antioxidant,
polyphenolic concentrates.

Conclusion. 1. Anthocyanins are a group of phenolic compounds with strong
antioxidant properties, and as a study has shown, di-glycoside forms predominate
in the composition of extracts containing 25-27% of dry matter from the skin and
seeds of the ,Jvarisula“ variety.

2. The high content of anthocyanins and ascorbic acid determines the high
antioxidant activity of the environmentally friendly extracts of the skin and seeds
of the ,Jvarisula® variety. Therefore, it is the best material for the production of
strong antioxidant medicinal and preventive agents.
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The current treatment method for people with celiac disease is a lifelong gluten-
free diet, which has led to an increased demand for gluten-free flour products. In the
production of gluten-free products, rice, buckwheat, and corn are mainly used as gluten
flours. Making muffins based on a gluten-free flour composition mixture developed based
on buckwheat, rice, and corn flour, and increasing its nutritional value by using flax
and chickpea flours are relevant nowadays. The goal of the work is to develop a recipe
and technology for gluten-free muffins enriched with flax and chickpea flour for people
with celiac disease. An agglutinous composite flour mixture is offered: 1. Rice flour +
buckwheat flour + flax flour; 2. Rice flour + corn flour + chickpea flour with the following
ratio of components 40:30:30. The muffins prepared from both composite mixtures had
quality parameters corresponding to the standard. can be included in the gluten-free diet

of celiac patients.

Keywords: gluten; gluten-free flour product; gluten-free diet; gluten-free raw

materials.

The current treatment method for people with celiac disease is a lifelong
gluten-free diet, which has led to an increased demand for gluten-free flour
products. Such products’ low protein content is a significant drawback (Simoén...
2023).

In the production of gluten-free products, rice, buckwheat, and corn are mainly
used as gluten flours. The nutritional value of products produced from them is
low. It is advisable to combine two or three gluten-free raw materials or increase
the nutritional value of the recipe by using raw materials rich in essential amino
acids, vitamins, mineral substances, and food fibers. To that end, it is promising
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to use non-traditional local raw materials, the correct selection of which ensures
the normalization of digestive system functions and, in general, metabolism in
the body of celiac patients. The share of muffins in the structure of the range of
flour confectionery is high enough. It has a mild, pleasant taste and aroma. When
designing the flour composition for gluten-free muffins, an important task is to
increase the nutritional value of the finished products (Sapone... 2012, Shaista
Jabeen... 2022, Pesrosa 2008: 35-37, Yamsaengsung 2012: 2221-2227).

Making muffins based on a gluten-free flour composition mixture developed
on the basis of buckwheat, rice, and corn flour, and increasing its nutritional
value by using flax and chickpea flours are relevant nowadays.

Although there is an increase in the number of gluten-free products on the
market, there are still some gapsin the nutritional value and organoleptic indicators
of these products. This is due to the selection of raw materials containing a large
amount of carbohydrates (Tomi¢, Jelena... 2022: 488-498, Zhang, Yiqinb... 2020:
200-213, ITamenxko... 2003: 82-85).

To improve the structure and quality of gluten-free flour products and extend
their shelf life, pseudocereals (amaranth, buckwheat), completely ground grains,
dietary fiber obtained from secondary products of fruit and vegetable processing,
alternative flours (chia, chestnut, etc.) are used. The reason for this is that they
have ability to absorb water and form a gel, which leads to the formation and
thickening of the texture (Silagadze 2017: 177-180).

Different research teams recommend using non-traditional raw materials
with low starch content to increase the nutritional value of gluten-free products.
These additives are flax and chickpea which have been common in Georgia since
ancient times and in recent years, there has been an increasing interest of farmers
in them (sadunishvili... 2022: 126-138).

Flax flour contains a large number of easily digestible proteins, fatty omega
acids, fiber, vitamins of group B, and other useful substances. Flax takes the
first place in dietary nutrition. There are many substances in flax flour that
are not absorbed by the gastrointestinal tract, but they remove toxins and bad
cholesterol from the body (Prakriti Jnawali... 2016: 169-176, Pymuunxkas... 2012:
24, Cymnpysosa... 2010: 19, Kaur... 2018: 19).

Legumes like chickpeas have become more relevant in baking due to their
beneficial properties for human health. They reduce obesity and type 2 diabetes.
The chemical composition of chickpea flour is characterized by the content of
starch and proteins, respectively 37% and 23%, the amount of fat is equal to 5%.
Albumin and globulin fractions predominate among proteins. They can be used
to develop new innovative products of high biological value (Catherin Herrera...
2021: 2208-2224). The addition of chickpea flour to a food product increases its
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nutritional value and maybe a new way to reduce the amount of acrylamide in
the product (Rachwa-Rosiak... 2015: 1137-1145).

The objects and methods of research. The objects of the research are the
control samples of muffins, in which wheat flour is completely replaced by the
main gluten-free flour composite mixture, and test samples, in which wheat flour
is completely replaced by gluten-free flour composite mixtures. The main floury
mixture is prepared by mixing rice and buckwheat, or rice and corn flour, while
the gluten-free flour mixture is made by adding flax or chickpea flour to the main
mixture. Flax and chickpeas are grown on various farms in western Georgia,
while the rest of the raw materials - rice, buckwheat, sugar, mash, and essence,
we bought in the market in Kutaisi. We obtained the flours by grinding them in
the laboratory. Muffins

To assess the quality of the finished products, we determined the organoleptic
and physicochemical parameters of muffins (moisture content, alkalinity, density,
and swelling capacity). Organoleptic parameters were determined on a 10-point
scale according to the following characteristics: surface condition, color, taste and
smell, the appearance of the cleavage, and shape (GOST 15052-2014). Moisture
content was determined by drying the sample to a constant weight at a specified
temperature. We calculated the mass loss of muffins by the difference in mass of
the test sample before and after drying and expressed the result as percent (GOST
5900-2014). To determine the alkalinity of cookies, we neutralized the alkaline
substances in the sample with 0.1 N sulfuric acid or hydrochloric acid solution
until a yellow color was formed in the presence of the indicator bromothymol
blue. The method is used to determine the alkalinity of flour confectionery made
using chemical leavening agents (GOST 5898-87). We defined the density of
muffins by the ratio of mass to its volume. The volume of muffins was determined
by the volume of the indicator expelled by the test sample. As an indicator, we
used 1.5 mm high-quality polished millet (GOST 15052-2014).

The goal of the work is to develop a recipe and technology for gluten-free
muffins enriched with flax and chickpea flour for people with celiac disease.

Research results and discussion. We prepared a composite mixture of two
kinds of flour. Therefore, depending on the purpose of the research, we conducted
the research in two stages: in the first stage, we made two recipes of the main
composite mixture from rice, buckwheat, and corn flours with different ratios of
components: one - rice + buckwheat and the second - rice + corn. We calculated
the recipe for 100 kg of mixture, in which we changed the ratio of components.
When preparing both mixtures we considered 5 options for each. In the second
stage, to increase the nutritional value, we added flax flour to the main composite
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mixture of rice and buckwheat, and chickpea flour to the mixture of rice and corn
flour.

We made muffins using a gluten-free composite mixture. As a control sample,
we took the “Dedakalakuri” muffin recipe (Auronosa 2013), in which we
completely replaced the wheat flour with a flour composite mixture obtained
with different ratios of components. We baked muffins in molds at 175 °C for 25-
30 minutes. We analyzed muffins made with different recipes after 16 hours. We
determined the organoleptic and physico-chemical parameters of the finished
products. As a control, we took a sample baked from the composite mixture
without adding flax and chickpea.

The muffin dough kneaded from a composite flour mixture of rice, buckwheat,
and flax flour, was sticky. In addition, by increasing the dosage of flax flour,
the dough became more sticky, which complicated its forming. To improve
the forming process, we cooled the dough to a temperature of 6-8 °C for 60-90
minutes.

The physicochemical and organoleptic parameters of muffin quality are
presented in Table 1 and shown in Figure 1.

Organoleptic evaluation of baked samples showed that buckwheat and flax
flour affect the color of finished products. By increasing their dosage, the products
become darker. Flax flour has a significant impact on the quality of finished
products. At a 50:50 ratio of buckwheat and rice flour, the muffin had a light
brown color with a pleasant aroma of buckwheat. Inclusions of yellow-colored
shell particles are observed in the muffin sample. By increasing flax flour to 30%
and reducing buckwheat to 30%, the pleasant taste and smell characteristic of
flax are strengthened, and the products have a pleasant brown color. By further
increasing the dosage of buckwheat and flax flour, the muffins became dark
brown due to the increase in the number of shell particles. By further increasing
the dosage of buckwheat and flax flour, the quality characteristics of the muffins
worsened: the surface was uneven and flat, and the crumb structure of the
products was sticky and without pores.

Sensation during chewing is an important indicator of flour confectionery.
We found that by increasing the dosage of buckwheat and flax flour to 40%, the
particles of the shell of buckwheat and flax seeds and the bitter taste characteristic
of flax can be noticeably felt. The samples prepared from a composite mixture of
buckwheat, rice, and flax flour in a 30:40:30 ratio were the best in terms of taste,
porosity, and elasticity.

Chickpea whole grain flour is a source of complete vegetable protein. In
addition, it contains 80 different nutrients that have antioxidant effects and
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strengthen the human ability to fight disease. Chickpea shells are rich in dietary
fiber, which improves the functioning of the gastrointestinal tract.

We prepared the muffin dough using a mixture of composite flours of rice,
corn, and chickpea. The results of the physico-chemical and organoleptic analysis
of the finished products are presented in Table 1 and shown in Figure 2. The
quality of the finished products met the quality indicators determined by the
standard. The finished product has a raised surface and evenly distributed pores.
By increasing the dosage of chickpea flour, the specific volume increases by 13-
20%. According to the organoleptic parameters, with the increase in the dosage
of chickpeas, a color change is observed, in particular, the color changes from
light yellow to dark brown. The products acquire a specific taste and aroma, the
finished products become loose, and the hardness decreases.

Main conclusions. Gluten-free muffins with the best physicochemical and
organoleptic parameters are obtained from a composite mixture of buckwheat,
rice, and flax flours prepared in a ratio of 30/40/30. The finished product had a
pleasant smell and taste, the surface was downy, and the side surface was smooth
and free of cracks. The muffin had a pronounced porosity, the crumb was soft
and loose.

Physico-chemical indicators of gluten-free muffins using chickpea flour
are consistent with the indicators defined by the standard. An increase in the
proportion of chickpea flour leads to increased swelling, which is due to the
content of cellulose and proteins. By increasing the dosage of chickpea flour, the
specific volume increases by 13-20%. According to the organoleptic parameters,
with the increase in the dosage of chickpeas, a color change is observed, in
particular, the color changes from light yellow to dark brown. The products
acquire a specific taste and aroma, the finished products become loose, and the
hardness decreases.

The gluten-free muffins that we developed can be included in the gluten-free
diet of celiac patients.
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For the study of speech code mixing at the level of morphosyntax, we use the terms we
created: mosaic speech area/speech mosaic area, based on certain modifications, the terms:
morphosyntaxema, diamorphosyntactic construction; matrix of speech codes, hierarchy
of speech codes. In the case of the mosaic speech area, the arrangement of various speech
codes in the space with the features introduced by the speech groups is emphasized,
while in the mosaic speech area, we focus on the temporal factor of this arrangement.
During migrations, these two terms cannot be separated from each other. In the research
area, diquasiergative and diquasinominative constructions, as well as constructions with
-ke (-gg) suffix, were called diamorphosyntactic constructions. We use the speech code
mixing demonstration method: speech code hierarchy; With a certain modification, we
use the method of compiling speech code matrices. These methods may be used in other

similar areas.

Keywords: Mosaic speech area/speech mosaic area, diamorphosyntactic constructions,

hierarchy of speech codes.

Extended Abstract. For the study of mixing of speech codes in the linguistic
component of the speech code, we used the concept of mosaicism and the terms
derived from it for the first time, and at the same time, we applied modifications
of known syntactic terms to the research question. By mosaicism, we mean the
existence of various speech codes gathered due to migrations over time in a
specific speech territorial segment, among which speech code mixing processes
are taking place. Even H. Schuchardt pointed out the importance of studying
such areas in the study of language mixing.

According to sub-Imerian, the speech codes are not only territorially close
to each other, but in some cases they are variants of one language, they have
homogenous phonetics/phonology, morphology, morphosyntax, vocabulary that
differ at the dialect level. Mixing processes also take place depending on the
type of settlement of the migrating groups (compact/non-compact), duration of
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coexistence, introduced and assimilated features.

Speech spaces in traditional dialect homogeneous/heterogeneous speech areas
in Georgia require interdisciplinary research.

In the study area, in the Samegrelo’s border zone of sub-Imeretian, from
the beginning of the last century to the present day, due to household, eco-
catastrophes, war in Abkhazia, etc. several dialects of the Georgian language
came together: Lechkhumian, Adjarian, Meskhetian, as well as the Megrelian and
Lentekhian, Cholurian, upper-Svanetian speech groups, the so-called “Turkish
Meskhetians”, so these methods allow us to observe very complex mixing
processes in a structured space and time. These methods will be important for
the research of similar areas in other parts of Georgia and not only those. All the
more so when the immigration processes of the speech codes of representatives
of other ethnic groups existed historically and are still intense in the areas where
Georgian languages are spread in Georgia.

Using these methods, we have created our scientific monographs and articles
on the levels of phonetics/phonology and morphology on the interdisciplinary
plane based on the material that we had obtained in the same area of Sub-
Imeretian (see Bendeliani: 2012: 2018), as well as numerous works. Based on the
texts collected in the same area, we now investigate the issues of speech code
mixing from the point of view of morphosyntax.

The study of the issues of morphosyntax by the method of mosaicism
from the point of view of the mixing of speech codes shows us the linguistic
and extralinguistic factors causing the mixing. Ethnographic terms and mixed
linguistic material are woven into the linguistic component of the speech code.

Under conditions of mosaicism, it is easier to classify syntactic and
morphosyntactic common and different events of the speech codes given here.

Mosaic speech area and speech mosaic area. These terms are not completely
identical to each other, but they cannot be separated from each other due to the
mixing of speech codes based on migration processes. The principle difference
between these two terms is the relation of speech code mixing processes to space
and time:

In mosaic speech areas, the spatial factor is decisive, because the space
is occupied by neighboring settlements, historical, social, sociological,
sociohistorical, folklore, confessional, educational, speech, ethnographic, forms
of folk culture, beliefs and ideas, etc., brought from their historical residences.
These data are complexly involved in mixing processes, each of which exists
through language, each of which changes is reflected in language.

From the point of view of morphosyntax, it is interesting in case of
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gathering together codes, for example, what is the influence of diquasiergative/
diquasinominative constructions on each other, how extensive is the list of verbs
where it is found, the frequency of its distribution, in particular, in relation to the
literary code and neighboring codes.

The time factor is decisive in speech mosaic areas. Speech code-mixing is not
a momentary process, it occurs in a short period after the settlement of a speech
group, when the migrated group has to start communicating with the immediate
environment. Later, these connections gradually expand. This is how speech
code mixing processes begin.

In the mosaic areas, any one dialectal speech code can be generalized in the
whole area: in the Georgian language codes of the Muhajirs, the peculiarities of
Adjarian spread; Speech unity may not be formed.

If we compare mosaicism with U. Weinreich’s diasystem method, the difference
between them is that the diasystem method studies language differences or
variants within the framework of one language, while the mosaicism method
involves the mixing of speech and ethnorealities, both between the dialectal
systems of one language, as well as the mixing conditions can be created by a
foreign language Codes, both through speech and ethno-realities.

According to the diasystem method, in structural dialectology, the boundaries
between language differences are established, while according to the mosaic
method, such boundaries are not investigated, through it, in a specific territorial
segment, research is conducted only on the influence and dependence of the
codes collected on the basis of migrations over time with the receiving speech
code, the code of the triliteral language.

Mosaic speech area/speech mosaic area is more voluminous, it equally
accommodates both closed and open speech and ethnic groups and their speech
data. It may also include an “Insular” speech group/code. “Insular dialectology”
(V. Zhirmunsky) investigates the migrated unit in relation to the host and native
codes, such relations are also investigated in conditions of mosaicism, because
it becomes necessary to take into account the data of imported codes and
ethnorealities.

Hierarchy of speech codes: when studying the hierarchy of speech codes at
any level of language (in morphosyntax), we take into account the syntactic
model of the language with which language variants we are dealing with, the
dialectal norm of the dialect/dialects given in the settlement.

According to the levels of language model/grammar, speech expression is a
hierarchy of speech codes: literary language, pseudo-literary speech code, dialectal

speech. It can be constant for centuries or in the history of a given language, but
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it is possible that the literary language may periodically lose its “prestige” or, on
the contrary, become more “prestigious”, in this regard, many factors can act.

The Georgian literal tradition allows us to distinguish the sacred and secular
variants in the literal code, which have coexisted side by side since the 11th
century (T. Putkaradze, T. Bendeliani). This material is also provided in the
research area, the data of deeds and church registers give us an idea about the
speech codes used daily by secular and church people. In these documents, the
forms of the spoken language, dialectisms according to the corners where the
documents were compiled are given. For our research area, the language of the
secular documents compiled in this area, the church registers, the lapidary data
are of great importance: “The Book of the Khoni Temple is close to the year
16007, as well as the language of the Imereti lapidary, “The Great Book of Catholic
Peasants of Abkhazia” compiled in the 17th century.

A clear representation of the linguistic data of the speech mosaic area is
provided by the presentation of speech codes according to the handle and verb
expressions as matrices, where the mixed repertoires of the speech groups (/
individuals) are given in the territorial segments, in this case, according to our
study area.

In morphosyntax, we consider it appropriate to use the term morphosyntaxema
(comp. Syntaxema. L. Bloomfield). In this term, we mean the morphosyntactic
fact, i.e., the typical and constant surrounding of an avalent noun or verb in a
morphosyntactic construction.

Representation of speech codes by matrices is known in special literature.
With some modification, we have used this method in our early works as
well, for example, in phonetics/phonology, at the level of morphology to
describe the “permissible” and “forbidden” microcodes in the mixture of sub-
ImeretianSvanetians from Lentekhi from the Georgian language codes.

The pseudo-literary code shows more proximity to the intra-dialectal code,
which is mostly found in the folk poetry of the Eastern Mountains (S. Zhgenti,
G. Burchuladze), it can also be found in prose and colloquial texts, where the
speaker creates forms similar to literary forms and uses them according to his/
her self-perception, e.g. time-related dialect forms, thereby “stands out” with the
pretended knowledge of the literary language (A. Chincharauli).

As a result of the research, we came to the conclusion that the research dialect
area can be divided into a regiolect, the basis of which we consider the mosaicity
of this area, which in its essence implies the perspective of the formation of
speech unity. In the paper, we use it as an actively working term.
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The present scientific article presents the vocabulary based on tsul/tsvil. The research
is based on the diachronic analysis of ancient and modern Georgian language texts,
dictionaries and dialectal data, the materials we found are also taken into account. The
lexical unit of the old Georgian language “tsuli” (“son”, “man”) and the structure of
lexemes derived from it, frequency of use, production, ancient and modern semantics, area
of distribution, modification of meaning, synonymous pairs and semantic connections are
revealed. In Georgian, the regular equivalent of the stem “shvili” is “skiri”//”sk’iri” (“son”

in Megrelian), which can be found in several surnames such as Tsulaia, Tsuladze.
Keywords: Georgian language, vocabulary, tsuli, structure, semantics.
The observation of ancient and modern Georgian language texts, dictionaries,

and dialectal data allows for the revelation of the structure of the tsul/tsvil based
vocabulary. This includes analyzing the frequency of use, production, ancient
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and modern semantics, distribution area, meaning modification, synonymous
pairs, and semantic connections.

Of particular interest is the lexical unit “tsuli” (tsul-) from the Old Georgian
language and the terminology derived from it, as well as its semantic connection
with the lexeme “kmatsvili” - “boy” (a constituent part of the word “tsvil-"). Both
lexical items are nouns.

Ilia Abuladze defines the word “tsul-i” based on Old Georgian language texts
as “boy,” “little man,” “son.”

The illustrative example from “The Nativity of the Virgin” is especially
noteworthy: “When I birthed tsuli (“woman”).” We believe that “tsuli” must
mean a woman in this context.

Semantic variations obtained through word formation and combinations (as
part of composites) are presented here. A product with the suffix “-ak” is “tsulaki”,
meaning “nephew.” The suffix “-ebr” is formed by conjunction expressing
similarity, and by adding “-iv,” it extends to “tsulebrivi” meaning “male,” “ram,”
or “man.” The suffix “-iv” is crucial in forming instrumental case. Thus, “-iv”
attaches to “-ebr” in the name, resulting in “tsul-ebr-iv-i”.

Itis a constituent part of the compound stem: “sakhlis-tsuli” (born at home, son
of a servant); “dedatsuli” (family); “dedis-distsuli” (cousin). The terms “sikaltsule”
and “sikaltsuleba” are also derived from this root. An abstract noun is created
with the prefix-suffix “si-e”: “si-kaltsul-e” (virginity, womanhood). Subsequently,
the addition of the suffix “-eba” forms “si-kaltsul-eba”. By losing the “e,” the term
“sepetsuli” emerges, meaning a royal courtier or someone close to the king.

The same meaning can be found in Zurab Sarjveladze’s “Collection of Words
of the Ancient Georgian Language” “tsuli” - means newborn or male son;
“tsulebri” - means male; “tsulebriobiti” means manly; “distsuli” - means niece/
nephew (from sister’s side), with the hypocoristic form “distsulaki”; “dzmistsuli”
means niece/nephew (from brother’s side), with the hypocoristic form “tsulaki”;
“dzistsuli” means grandson, with variations like “dzistsulishvili”/ “dzistsulistsuli”
for grandson; and “dzmistsulobai” refers to ddmdse (brotherhood) or a group of
nuns. It is possible for the same root to appear in words with different meanings,
such as “tsulela” - investigation and tsuleuli” - stem.

According to Ivane Javakhishvili, “sepe-tsuli” is a term denoting family
affiliation and is equivalent to “uplistsuli” - prince.” The distinction between them
is that “Uplistsuli” is an entirely Georgian word, whereas “Sepetsuli” incorporates
“sepe,” borrowed from Persian, while “ssuli” is an ancient Georgian word. In the
writings of Joane Sabanisdze, the terms “cousin, niece, nephew” are noted.

The term - “~tsuli” as confirmed in ancient Georgian texts and dictionaries,
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along with its numerous semantic variants, provides a basis for assuming that this
word was actively used in ancient Georgian.

In the dictionaries of the Old Georgian language, the root word “kma + tsvil
—1” (a boy) is not found. Instead, there is “krma-i / kma-i” which means “child”
or “young son.”

Sulkhan-Saba Orbeliani defines “tsuli” as “a son, who signifies strength and
mental fortitude” . He also includes meanings such as “dedatsuli” - family,
“distsuli” - niece or nephew (from sister’s side), sauplistsulo) - future prince or
prince-like, “satsulo” - manhood, “sakhlis-tsuli” - servant’s son, “dzmis-tsuli” -
niece or nephew from brother’s side. This also indicates that “kma/krma” — a
young man, “kmatsvili” —a boy, “sikmatsvile” — boyhood.

In the dictionary of Niko Chubinashvili, “tsuli” is listed as a synonym for “son”
and “child”. His definition includes: “vazhi-tsuli” — son, child. “mamri” (male):
naturally male animal. “child”: born from humans, either a son or daughter . It
is also called the offspring of other animals . A man is called a “tsuli” simply, not
in a complex way, such as nephew, niece, cousin, prince, boy/lad/old man and
others. Servant-young man, child-infant son . A child is a daughter or - a virgin.

According to the mentioned definition, “tsuli” was a multi-meaning word,
which meant both a son and a child in general, as well as a male animal.

According to the explanatory dictionary of the Georgian language: “tsuli” - 1.
son. 2. The second component of the compound stem: “dzmistsuli” - nephew
(from brother’s side), “distsuli” - nephew (from sister’s side), “uplistsuli” -
a prince, “sepetsuli” - a nobleman, “kaltsuli” - a maiden, “dedatsuli” - family
(mainly women and children). “tsulis-tsuli” is the same as grandson. “kmatsvili”A
has several meanings: 1. child; 2. young, mature (son or daughter); 3. Young son,
young man.

In Pshav-Khevsureti, (oo (tsuli) refers to a child, a man, or a male, while
“akhaltsuli” denotes a newborn child. The use of the term “tsuli” is particularly
noteworthy, as it once again indicates its antiquity.

Aleksi Chincharauli’s “Khevsuretian Lexicon” contains a tsul/tsvil-based
vocabulary confirmed in Khevsureti.

Surnames containing the suffixes “-dze” and “-shvili” dominate the Georgian
language. In Georgian, the regular equivalent of the stem “shvili” is “skiri”//”sk’iri”
(“son” in Megrelian), which can be found in several surnames such as Tsulaia,
Tsuladze .

In modern Georgian, {j»jero (tsuli) is a term denoting kinship between people
and typically means a son. In Western Georgia, it specifically refers to an older
son, while in Kartli, the semantic meaning of the word is expanded to include
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both a son and a daughter. As a result of this semantic conversion, it is significant
to produce surnames by changing from the lexical-semantic and functional group
of the public name “Tsuli” to one’s own name through the use of affixes (e.g.,
Tsulukidze, Tsuladze, Tsulukiani, Tsuleiskiri, Tsulaia...).

Thus, the observation of ancient and modern Georgian texts, dictionaries,
and dialectal materials, along with the diachronic analysis of the “tsul-/tsvil-”
based lexicon, allows us to conclude that “tsuli” (tsul-) is a lexical unit of the
ancient Georgian language. It has various means of production (-ebr, -ebr-iv,
-oba, -iv, -ak, -ela, -eul, sa-o, sa-e, si-e...) and numerous terms derived through
composite word-joining. Additionally, it has a semantic connection with the
lexeme “kmatsvili” (boy) (a constituent part of the word tsvil-).

61



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

965 @5 965:dgboghgds

B3B3 BgduGob LsmsrMol 60dbMdMO30 bGSGHMLO ©
3oogbigomds

05056 3
tamar.mardaleishvili@unik.edu.ge
0505 35d5003dg
maia.gabadadze@unik.edu.ge

Jm9mo0bob MboggdloGg@o
J090b0, LodsOnggerm

DOI: https://doi.org/10.52340/atsu.2024.2.24.05

bAo®os 3oboboeogl Lomsw@olb 36905L, Gmam®z dbos®3mwemo bsfs®dmgdol
30639¢» 608sbl, GOgerbog HgFuAOL 985003969¢ y39es bbgs 9Grog~er by 09Bs
3996605 3653059039¢0 ©3HZ0HM35, B33 Lirrtg dolo 3096035307960 8-9bgdocm
350blibgds. LomswEHob bsdwsemgdo0o fjobs 3ersbBgs Fsdmfgrcno s6s dsGBm Bgfudob
bsB®Hobo —do005©0 30639350, 390z 035y RO 09 0bRMGEDs305L TgoEs3l
J3909JbONGs, 30069 gb gfbderoodIHo MGI0 sGol dsbdo 9bmdMO3500
95¢r0Bgde00, 503990 93000639 sb dolbo 30b035300L »boZsE GO »bsGo.
330l bggzs s dobo dbs@zme—gbog®o3mo 0b3gbzogdo s®dyFocro ©s
R04JL0YdI05 Lsms®T0, BGMIJoE 9H0335600 boos 533MmMLs o §300b39eb
dm6ob. bsosr®Hol  30onbg0mdsbomsh 8353806098000 sdMs30 ImbsbH9ds
36lgdmdL.  bbgoobbgs  033¢0935G0  boomsr@ol  gobgzogdol  bbgsslbbgebso
303035305 3300535BMBL. £396 80y Im339829¢00 Lsd936096 CroBIHG GOl

300H0379e0ds  3obbmasydsd  Tgbsdemgdermds  dmaz3s UGl  Rs6aen9ddo
bobBgdsdo  0mg3993565  bsH3GImMem  Lsmontoms  doGomso  39bjzom®o

©36036e90s.

bs3356002  bodgzgdo: dbs®3Gwero  HYbBol  Lsmsm®o,  3eanogabizomds,
603bm36030 LBAs@Hbo, 0bBIM3HIASE0s, 3EPsLOR0ZG0s.

BsMaEOL 3m0RY6J300M05LMsb 353000900 9586530 TMLHBEOYDdS
5MLgdMAL. Lb3oslbgs 93393500 LyMEOOL BbJE309d0L bLb3solib3zsBs0M
300b0G0ISE0L 4300035DML. 9bgE0 LsMsMEOL Lsd doMomoE BwY6J30sL
259mymgl. glgboos:

5)  65fo®mdmgdol babgergds dolo 0gbEH0R035300L Jobboom;
0) bsHomImgdol dmegzs6m0 1mgdols, 3mbiEg3EHoL 4odmbo@3s;
3)  Bofo®dmgdol M93sdomgds Jobo gog3mEgergdols Jobboo.

62



0. dobrogmgodgogmo, 3. godogoady

g969@0L  sBM0m, LsmMOEOL 53 BMBJ30900©E  Fgodargds  g3z9ges
IOOEOHMMWIE 56O 0gmb MJoobgdwo, dBmwmnE 30603900 Bw6Ji30s
= b3fo®mBmgool  bmdobszos 9MOL  MdWoYIGMOMWO, ©sbsMR6o ™GO
3bJ30s 30 9oL sMBg30m0 S sdsEJO00. dolo ™MJdom, ,LEMSEmTs
d90dgds sLobml 96 o6 SLobmb bofo®dmMmgdol 0@gs, FogMsd bofo®dmgdols
000963H053035309L  1gdsbGH03MMo®© I3oE0’ Lsmommog 3o Sbgdmbgdl*
(995930 2001: 76).

033093560 3m930 obqgbl B99mombodbmeo 136930900l
0630m630mM06M905L  Lomam®ol  dobgre  20635M@H9dsd0:  ,LsmsE0, gbos
96md®03 60dsbms LobBgds, GMIgeroa Hob «dmzol GHaduBb s sHYBL dol
Lobgegdsl, J0MMOMYOL b5FsMTMgdOL JoMOMOE Lodsbby s oML
30mbodmb LodoBby smEOEHMMOS” (3mgzo 1981: 17)".

blgbgdme 93393500 AMbaBEOYds  LomomMol 3963090006
53530009000  MOIZMEO  VOMIIMO s BoYMMOEEIdMS, I3
Mbs 500b0TbML, HMI LomsmOL s®LO dbmErmE 53 Lsdo BwWbJzoom
o6 9g0moxsMgds.  gmoqosl  0dlsbm@Mgdl Gl s JoMmgge
933w9356MHms dogh gobbmME0gwgdmwo 3393930, HMAYd0oE LomsGol
30086 30mdsL  Fo0dmobgbl (BoM@GHod30wo 2003, 2010; xmbodg 2008;
Xmbsdg 2012; aoe3g@mobo 1981, 379bo6gbzm 1988, 3msobs 1986; 39Lgwm3s
1997; mGwogzo 2005 ©s 5.8.). B39 FogH dm3m3z9dwo  bsdgsbogm
@OoBIMSGHMOOL  3O0GH03MTd  A9BBMYSYdsT  FglodgdMmds  IMP33S
LobBgdodo dmy399396s TBOGZOME LomoGms JoMOMIEO Bbd0memo
56086990 905. 400535HMdm Foo dm3eng dodmbogsls:

1. Bbmdobsgom@o gmMbdgos, GmIcol doMmoms  ©60TEEIgdSL
0o60Mop9bL BH9duBol 0gbG0TB03530s s dolo Lbgs bsfo®mBdmgdgdoligsb
©0x9IM96306M90s. g 5GOL 6309, HMTGELoE LEMOOOL y39es I33¢9356M0
9ol 5930 gdg, MO O0RSEMOME 60FEMWGdS© 500MGOL.

2. obgmGdshawo  dodmgol  Bgdgggwo  Bobigos,  Gmdgwog
9300b39wl  B5GoMdmgdols Fobss@lBy s ol doMomos  3mbi3933HBY
305603690L. Lom)MHO 08 CEFMOTSE X0 BOMMZOL FoBMYOIL0S, MM
A9JbGHTo 25603603Mds. gl MOMOYOHM 3538060 LEMIOLS S BHIJLAL TGOl
(335090500MdL 5 Fglsderms o000 F0dsMrgds 0yml MMM 306300
©5 BodBH™MIM030 bolosmobl, 51939 LOTIMEMOO S FYGIRMOODYOMEO.
Bgdoldoge  99gdmnbggzsdo, Losmsm®do I3l doMmmzMo  0bxgm®mdsios
A99uGHOL qLabgd;

' 30HOOIPRNOos 30dHMO0S 30dmBlol dobggoom: Gibbons V., Reading Premodern Titles:
Bridging the Premodern Gap in Modern Titology, Cardiff University, 2007. Retrieved from: http:/

www.cardiff.ac.uk/chri/researchpapers/conference/Papers /Victoria Gibbons.pdf

63



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

3. 53¢mMolb  WsGHImo  SHOMZBPOL ©s  gbogBHogMO—
303760353000  BEHMGHYR00L  35mbodgol  bsdsegds, Mol dsdmg
Lo0OOOL gl s13gdBHO  3MVToG0IME  FobOLOLMYOEISE  Fobobowrgds.
056589060™39 3OH:MBsdo 59356050 906036905 LG Sx335 080L3gb, H:rmd dmbogls
sBMOL  99degd0loy35M0© 9B9JHIM© s gJudMHgloE—9amE0YIMSE
5300oMmgds  Lomor®do.  Fqlodsdolo, bsfomdmgdol  olvmom®mgds
Bo®o@MmEma05d0 bgarmazbgdol Msbydos 0939600 ©@s sl 96> BoOGHM
93G™MoL  dbsEG3MMo  LEGHOWOL, M3  JLMYEH03ZNO—3mIMbo3s30GO
BEAOGJR00L 39dMmbo@mgdosi d0oRby39b;

4. 6936909605600 BMBJg0s, HmIgwoa Msz30Lo IbOdbMWIdOM
mOIbOH030 —gOHDOL IbMH03, LEM>OO HoMmMoYIBL Job J39d gobmogligdwwo

G9JuBoL ©9309D9bGBEL; Fgmeglh dBGOZ 30, LEMSMMO JHMNBBYNMH
5393806900 33000b39L s 65GoMTMGIL, MoYBsE LOM MO sGOL 30M39W0
A9JbGH™IG030 9OHMYME0, OHMIGELsE 9g3bmds d3ombzgwo bsfamdmgdol
fo300b359009;

5. &9adudol §s®dmgabgmo gmbdgos, HmIol sGlog dyMIsMmgMdL
A9JbGHoL  3m39H00-30m39M96GHWWMOOL  Mgo0BYdsdo.  Bomor)Mo  sGob
A9JuGHol  doMomso  F9ds393006M909e0 s  bofomBmgdol MMM
RMOIoE0, 0bg 19dsbEH03MOmO F0sbMdOL LofiobsMmo. LyobEgmglms
. xmbsdol doge 4odmmgdmeo InbsHemgds, MmI FbsGzme GHadu@do
30050905 bb3o@slbgs oGO0 bsBo s JMmTsbgmdo obErsGmMgds
Ubgoobbgs  099900. Lomom®@ol  fysermdom 30 Ggdu@do  50bgmeo
b 3moxmbom®o 9wgdgb@gdo 9mm0sbgd0sh 9P mgds s 9o
OMME-503MOEMIO03  3MbE0bomds©. 99gbs, Lomsm®o gmbizomdl
dogo GgduBol Lob@gdsdo s 3MogL Aol gho obwmymagen dbs@zme
d00056mds© (xmbsdg 2008: 98-103);

6. 9530036mBoMYdImo BMBJ30s, HMIomsE Lsmsryo d300b3zgwl
5deg3l  gLodengdermdsly Fobslifjot 4963F3M0FML  dbsE3MWMwo  BHgdu@ob
dobss®mlo s LBoWgGHOL Jguodem gobgzomsmgds. Fglvdsdols, LosmomEmo
JONOOMMS© I3000b39w0L 496(gmdol gobdbsbwzmgaroisss s dol doge
30639000 3OMPBMBOL 53900900L Bogdzgeo(s;

7. 9960535¢39399900 BMBJ30s, OMIWOoMsE LsMIMMO  godmymxl
A9JbBHL ol 2o6dgdm sOLYdIMo LogMEOLORYD. 98 BWBJ300L MgsoHgds
005309 bgds 3moyMsxzgomwo bgdbgdom: Lomom@mo 0d93Fgds
A9JbGHoU §ob, goblbgs390Eo FBMOoREOM, BYHOM ©s 5.9.;

8. ULoMg3msdm  gmbdsos, Omdgwog  MmO096EHOMGOM0s
L5MIbTsMYOM  BOBIODBY, OMPILOE LM  (3000MdL  JoobBoMU

9300b39w0 SHOHMOM030 0¥) JbMdM030 FORMMTGOOL MMHOY0bIEOHMDdOM.

64



0. dobrogmgodgogmo, 3. godogoady

QO3 503603690, LEMSOOL 53 S39JBHL FobLOIMMGdM BB0TZb MBS
39900399930 56039096, 0L 35dm3 0LObo bdoGms 9093006 ol dgmB 93590 s
056593()FMd9b 953BHMMGIM6. BoformdMog, L3 sdm BbIE0sLD
5M0L 05353900900 ,,053BJOJ0" Lo smEgdoU (biasing titles) 33¢0935G,
HIwgdoE 905 Fbmwmo GH9Ju@ob 0bGHgM3MgEo3E0530 sbMIgdgb dmogsM
ML, 56599 d30mb3zgol 06@gHglol G0 oMgdSL SHIYbID, Goms
MBOHM639wymRab Foabol gogo3sL. Fgodwrgds omgasl, MH®A sOLYGdMIL
d9L50530LMBS LEMIMMOL LoMgzersdm BwbJ30sL, Foabol GHoMogls s ol
L53MTHTMYOEM BsDBOL FmEOU;

9. aJu3dgbome-s3gmsdom®mo  gmbdgos,  OmIwol  sMLos
9aMdomgmdlL  LEMOOOL  Es60TEMWgdsTo FMIbEOBML  F30mbz9w By
90300 Bgdmddgogds.  @obyzobBMo  Gghdobmemaoom  mv
300L%9Wwgdm, gl MOl LsMOEOOL  39MHMIMNEFOMOO  Eb0TEMEgds.
mbGHobols s LgMerol doghH 9dmdsz9dwe MbsdgMm™3g ,LsdgGY3germ
59900L MgMM05d0“ 3gMEM 31309 FbobOEIGds HYMOE LodgBY3gem s3dGoL
9O—9M0 939540 9699 9b6MdMH030 Mm39M5305, HMIJE0E MM09bEH0MYdMWOs
5QMgLsGDY, 0 MS 9x39dG0 9d69ds FolBY godmbomgzsdl (mbGobo 1962;
oMo 1969). ymz9wo Lsmoemo 0da35Mss d9MBgMo, GMI dgderml
930mbggwdo dwogho 9am309d0L 5MA3Ms. 939WoG0Mo BbJzos bobL
359l LsMamEOL 06 gOLKYd0gJGHWOMBISL s, v d30mbzgwo F9dergdls
Bofo6dmgddo Bogdmo 53GHMmMol dbs@3MW—qlmgGH03Mo Bsbsgod®ol
5009339G)69© 063IM3M9B5305L, BHYJuGHOL WwobygzolBozsdo 53 539bmdgbL
2960b05396 MO 930003900l ,,30ME s E TgbggMOL“ 53¢MM™MD
(0maM5b0 s PMLEgGmOo 1981: 89);

10.  &odudob  0bBHIM3IMYEHSE00L  ,ysLsmgdoL*  @MbIsos, GG
5353906090905 Bomawymol 139308036 1gdsbGH03MO 3mEHI6E0sW ™Mb
Lo3MMo®  Mo3do  dMo3sL  doEosbo  GHgduBHol  SHBOMIMOZ0  dOMHMIZ0
153396dm Lo@yzol 96 Lo@ygzoms JOHMB0MdOL gsdmygbgdom (LyMmgs
1986; 306036505 1996).  ©59©gbss3 LoMsmEmo GH9duBHol oLEMWEgdOL
399009 9deg3s Bofo®Imgdl, 00gbs 00 M930LMS35 ML FgJuBHol
06@9m3M9G5300L  oLowgdo, bmemm s3BH™mOmo 30 — GH9duGob 306M39wo
0639M309GGMO0 (Bo35 2009);

11.  930mbggeol  smgdol  FsmMysbobgdgmo  gmbigos, g
37@olbIMdL  Bomow®ol  FomBdommnzgga M0l 3ombzol  3GmEglido.

L50OOOL 53 S139gdEHOL 33WY35L FMHZoO RoTM33Y3d 9d369ds. LBoEool
BMO>GH0L  49dmIobotg, B3z9b 98 FMbJ30sbg 909y LBHOGH0YOdo

3935063009000  gBHOE®YOSL  F9BHIBRMOODYdMEo s LOTdMEYGO
Lom9)MgdoL  LoWMIOLYMEo FoBBOEZOLLL, GMIgeEms s0dds s Lfmeo

65



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

06GHgM3M9GHE0d 053930060900 ,aBoLY  3BgdLbmb,  MMIgELss
830mb39wo0 2500L 30HML3gIGHMs© ©s MYGHOML3YIGMs© Fbs@Gzdrmwo
A9JbGHoL gbmgEB03MMo MY3IBREO0L 3O MEILdo.

Babo wobgzolGHgdol doge 893498539090 GgduBHol 0bgm®dsgomeo
396363Md0L  0905-M9FsGHMIo  MgME0os  00Ybs®  9BIJAHMOO  ©o
809D0@39w0 50dMBbEs, O™ Ima30569000 Imbs Jolo 063mOIMGOMYdS
@O BYMHSGHMIOIE 3300939030. TgLodsdobo, sLobzs 3mgs baMoG M my0sdog,
3969dm, 596930L LsMsm@Ol Mgm©0sdo (519690 2001).

969@0 LomsMOL LY JOMOMOE B3 odmygmal: Ggdo@wenl, ™9gIoGIOL
Q5 3m3d0boMgdE Lomsm™gdl (59690 1988).

1. 9850 bsomsr@gdo. 59 GHo30L  Lomomgdo  d0MHOMSWOOE
309009096 Bofo@dmgdols 9b6ODbY. 099530 Lom9)MHgdO
053053003905  3mgDBoolm3zol  ogm  ©EsdsbslosmgdgEo.  SlYmYdo
3°bwom: 9308659980, ,,3gd9d0%, “930LEHMWYgd0, “bmbgBHgdo®, g9y,
»0005° 5 bbgs. 99000 Fomo 250mygbgdol LRIOM MBOM JoBIMMMIOS.
3905  3m9boobs, 963 300l gomBbs  MYBsGH MO LsmaryEo.
530l 603x3gd0s: ,B3MYd0, ,dMMmb03gd0%, ,,09099509d0%, ,,OIWMYIOO,
»000bOM-0900%, ,,6m39e9d0“ s bb3., HMIWYdoE 3060306 F0s60dbgd96
B5fo63mgdol 566Dy, Dogoe0mo, M. 303cobyol ,The Jungle Stories”, mlig3o6
50@ol ,Fairy Tales®, 30656 comognol ,Detective Stories” o 5.9.

2.009059m60  Loomomegdo.  ©Ogbgmdom  LimMgo  09dsGvIOo
L9000 MI0b0Mgd96. olobo 9035396 BsffotBmgdols 3mb3g3E s ®
006Hm38 o FobosM-MdMOZo©  9M0E  ©353d0MgdMbo  BHgduEob
LOWIIAHDMD O JOMOMIE 0EYLMB. gl MOPNOGOHMIz80M0 Tglsdeoms
bbgoolbgs Lo®dol ogml. 98 F0dsMMGOOm, JOMOMOIPIE  JodMYMR96
BB M J393H03l:

5) 090530 Lomoymgdo,  MMIIO03 3065306 56
355309 MG0MEo© sbobsgah Bofo®dmgdol 39bEGHMoM mMgdal (sLgmo
BomOMYO0, BoQd0—MOQ, MM gbLOL “Lady Chatterley’s Lover”, oozgblols
“The Adventure of Oliver Twist”, gsvwbob ,,The French Lieutenant’s Woman*
@9 5.0.).

0) 935G mO  LEMOEYdO, OMIWIdOE  FYBHIBRMOODYOMWSE 96
LOFIMEMEOSE dbObO39b BsFoMTMGdOL 3MBEI3GOWMH SOBL(ToQ9E0MS,
0939690l “Vanity Fair,” ©©0396bob “The Old Curiosity Shop,” gemebmeool
“The Island Pha-risees”, dmgdol “The Moon and Sixpence”, “The Razor’s Edge”,
dgm3ol “The Sandcastle “, o bg.).

3. 3003060693790 Lsms)9d0. 53 BH030L LomOoMYd0 Mo30L ™380
5960569096 M935@ e S Mo e LEMIMEMIOL. Fo0Pb MO gegdgbEo

66



0. dobrogmgodgogmo, 3. godogoady

90990093l BofodImgdol 5s6MHBY, bmwm dgmeg — Bsfo®dmgdol 0gols
5 M985%Hg. 033 9B BMOIMWS JOMOMIWPIPO MJMMHO0s. 3MogdE03580
d0M0MOPIE MG O LoMoMEMO0 58tm0Yggbgds, MMIwgddoa Mgdsdwwo
3139JAHo (b6 96Ol 00gbBHO0B03IE05)  930LMOZo©  IMOSDBEMYDdS.
353505, d9Ju306mol “The Life and Death of King Richard III”, “King Henry
V?, Bgeboeol “Memoirs of the Second World War”, sgoms Joob@ob “The
Murder of Roger Ackroyd” cos bgo.

50005, 505950  d90degds  0mggzsl,  MHmd  ggbgBol  Joge
3900053599000 Lomam@ms HBgadmysbbo o GHo3MmEwmyos Bms©Oo
50965 Mb039MLOIMH0S M530L0 SOLOM. IM35WEmOEbMZBO 3393900,
HMIWgdoE  LODOMOMS  BHO3MEMAO5L 933690y,  BoJBHMOIM0Z5, Tom
390000 0RIMBE0MYOIL S 3MB3IMYBHIOL 2wolbImdL, Mol dodma
obobo dgodwgds asbbowem  0dbsl GmymedE  969G0LgMEo  GH039d0b
9B 0B30d 9b 396dM godmzwobyds.

@OGHINIGNOS

xXmbsdg, . 2008. IbsAH3zOemo  H9JbAo  Gmamés  bGowobdve-
306393315960 LobBgds, »d0E0LO godmd39demds ,,boMmMbo®.

Beaugrande, R. & W. Dressler. 1981. An Introduction to Text Linguistics. http://
www.beaugrande.com/introductionto_text_linguistics.htm

Levin, H. 1977. ,The Title as a Literary Genre”. Modern Language Review,
72(1977), xxiii-xxxvi.

Meyerovich, A. 2007. Title and Concept: The Case of Interrelation. Rehovot,
Israel.

Genette, G. 1983. Narrative Discourse. An Essay in Method. Cornell University
Press, Ithaca—N. Y.

Taha, I. 2000. “The Power of the Title Why Have You Left the Horse Alone”.
Journal of Arabic and Islamic Studies, # 3, 2000: 66-83.

Taha, I. 2009. Semiotics of Literary Titling: Three Categories of Reference.
Applied Semiotics, University of Haifa.

Fisher, ]J. 1984. Entitling //Critical Inquiry, 11(2), 1984: 286-298.

67



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

Language and Linguistics
Literary Text Title’s Status as a Meaningful Unit and its Polyfunctionality

Tamar Mardaleishvili

tamar.mardaleishvili@unik.edu.ge
Maia Gabadadze
maia.gabadadze@unik.edu.ge
Kutaisi University

Kutaisi, Georgia

DOI: https://doi.org/10.52340/atsu.2024.2.24.05

The following artice is aimed at analysing the notion of the title as the very first
signemic unit of the literary work. It enables the author to epmhasize not only the notion
of the text — main concept which implies more than can be conveyed explicitely but also
establish unique communication with the reader. Author’s view and his/her literary-
aesthetic intentions are expressed in the title, which acts as a particular link between the
reader and the author. There is diverse range of classification of literary titles. According
to the scientific works analyzed, we have accumulated some major key types of literary

text title functions.
Keywords: coherence, literary text, conceptual nucleus, perception, interpretation.

Giving a title to a literary work is a significant act and it implies a more
complex and accurate process than simply assigning a name by which the text
will be repeatedly referred to, or attaching a label that will distinguish it from
other similar works. Titles are certainly intended to identify and individuate a
work of art, but their purpose goes beyond its mere designation: the function of
titles is to guide the interpretation of a text, to indicate how the literary work
should be read and perceived. That is to say, titles allow the reader not only
to identify and refer to works, but above all to talk about them in a way that
affects both their meaning and our interpretation of them, our evaluation and
our aesthetic experience.

Opinions differ according to the perspective, the literary title is analyzed
from. If the title is analysed from the reader’s viewpoint, it can be considered
as a part of the text, while for the author the title is as independent as the text it
represents. This assumption can be substantiated by the fact that the literary title
is chosen by the author only after completing the process of writing the text. The
literary title is generally a concentration and focusing of the author’s system
of intentions. It is thus a kind of subtext that encompasses the overall meaning of
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the text by various means of title design. This encompassing by the literary title
is multi-directional. As the literary title can encompass central themes appearing
in the body of the text, the text may also encompass the title, and the reader may
discern title elements scattered throughout it.

Thus, the linguosemiotic status of the title is controversial. Critical review of
linguistic literature and literary studies on this problem has enabled us to single
out some general standpoints according to which: 1. the title is considered as one
of the components of the text it entitles; 2. the title is regarded as a paraphrased
version of the text; that is, the title equals the text it represents; 3. the title is a
text itself; 4. the title is more than a text, it is superior.

However, none of these statements gives linguistically an adequate definition
of the title. We assume that they should be considered as those essential features
of the title the set of which forms its invariant, inner form that should serve as a
basis for working out a relevant definition of this phenomenon.

Having critically generalized the works of philological schools and
representatives of western narratology, we have worked out the main functional-
semantic and pragmatic characteristics that determine the literary text titles’
status of meaningful unit. They are the following: 1. The nominative function;
2.Condensed informativeness; 3. Productive tool for expressing the author’s
aesthetic-communicative strategy and thinking; 4. Double representativeness; 5.
The function of text production ensures the realization of coherence and cohesion
of the literary text. 6. Organizing function; 7. Isolating function; 8. Advertising
function which is aimed at attracting more readers for its conceptual or lingual
originality. 9. The essence of the expressive-appellative function is determined
to make influence on the reader. 10. The function of ‘the key’ to the text’s
interpretation is connected to the specific semantic potential of the title which
contains the conceptual nucleus of the whole text; 11. Function of organizing the
reader’s perception implies the titles leading role in the process of reading.
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d9bLbogMgdol  Tgbobgd  3306@E00sbMLOL  Fgbgmegdgdo  dFoM™mE
50l 5353006900 dob  3993MP0NH  3M0B(30390056, b ol
d9bLoYMGISL  MbogMgdol MEHYMse bodbs dooBbygl (1.3.1). bsbobob
ablgbgdlL Loxs®m godmlizganrgdol (Lo@GYzol) sdsblbmgMgdol bodzbgarmdsls
(059. 4.1.16), Qo3 «9MBI3L, Bg3oMs 96 olfogermb mgbolgdo, G®A
%o 093696 9duE9I3MOME (BMmwIBsIdYE) Fodmbigargddo BolsMmMo350
(2.4.27-28). dobo (39390 65633930 39-11 Hoabdo dgbliog®gdols glsbgd,
Mmdgendoi ol baBl Migzsdl 39693030 D00 dgblogMgdol 4og35MHK0Tgdol
9600369cmdsl,  3699dmbmEo  sdbdoMg L8 gdgdol  499mygbgdolsb
396Lb33900m, 5LEHMEMOL dol  FgbgaErgdsl, ™I 0bGgwgddHo ©s
dgblogMgds 9MMIsbgm™b 363806 d0s.

0530308 LoMBsM gobsmergds ofjygds Aol 909y, Mog ol Lobeodo
0965-3000b356  oLfogeol.  3306EGH0W0sbMlo  gEIMEs©  Aobobowsgls
Lo3ombl, “bs JooMML YY) 56 3538305 QobsmEgds bobardo, 0¥) bzmesdo
@5 9930390 35308 M30MOGIL  ITMI0EYOEYdIL 5T M39bsli3bgol
dodomm (1.2). oblgbgdl dzgegl  GHMooEosl 35393900l  oaHa3bsby
9oLfo3gdgmMb, MMIgEbsg 3Jmbs blmmo, 35906 M3 Mog30L OHMDBY
Dm0 ogOHmds, ®MI LxmdEs 353930 MIBGMEGOOLYL FOl ©ogFoMo,
596 03MEs 05393900L J0EMY30MYdS STIMOMHEMEO 39301390 WS 0dol
3990, ™I 0m3wgdMEs, 0539306 JoogdL 39009l 2obscIgdSL 39MdM
9oLo3eg0g M.

50 dgbgwgdol Ladsbbme, 3306@0w0sbMlo mbl, GMI bldoGsw
bgds 85303900l 2ox3mFgds Loberdo (1.2.6-8) o strygmaxly dmbsBOmgdsl,
MO0 3ghdm gobsmergds M3909Lbos 00 dobgbom, GMI ImLfogwrg 390
@5 bHGoxgs olbfjogwol, ovy dsLHogwrgdgwl dgdeos dogewo ™ogz0lo
94960500905  ©smdml  dbmerme  dsl (1.2.9-16). 53 3mbGH9JuGdo ol
3968560353l Lo3MMaMo LFagzegdoL godmEOWgdsl, Mmd d60d3bgwmgsbos
905350 MOsEHMM0 bogermdEIl XaBdo, Moms EIIX0ML 153960
dodo 56 LodmMbgg, OLIMYIPIWML KRl BEGHOIMWoo dgBmdgmdol s
3MGR05IOH0  353d06M9d0LS S FJGAMdMmMOOL bgedgfymdom, GMmIgeos
d90dgds LEOWMHEMm35690599 sOLYdMdIL (1.2.17-25).
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3 BGebsdy

9019b9g5350 000y, BHogwgds GoMrgds Loberdo vy Lgmesdo, bsbl
359 3306300560, B0 dolfogwgdwgdo s dmbfogwrggdo bos
530594mB0w9dbyb 900316 LEIBEIOEHL FoMds@gdol MBEOWblgwlsgmas,
dmbogegqdl Mbs 3Jmbgm dolodo 3s@0g30L aMdbmds (1.2.25) o
My35MHgo dsLHogwgdgeo (2.2.8). dobffogergdergdo Mbs 0943bgb oMo
bobosmols,  AobLO3MMEMGO0m,  OOGHMOOZoL  Fobffogzegdargdo,  MoYSb
30lfogggd0 Fom9b 56 5M0s6 FbmemE OMAMEE d03Fgdo (pueri), s5dg©
QO3 9bosBOYd0, ydsfizom3sigdo (iuvenis, 2.2.3).

30505303mL3s s MOGHMOMTs 5O Mbs  50Yz56ml  doerosh  dg3M0
dmbfogeng, ™I dgdermlb dqlodsdolo gmEme®gds dood3oml MOmMgwyE
doogobl (1.2.15, 10.5.22) 5 dmUbfogeggdl o6 ¢bs b3gdmb, Moash gu
560L by s IMbgdOLMZ0L s 0d0GH™T, MHMI gl LoBosbMs do3d30L boliosmols
396300060900Lm30L  (1.3.14-17). aM5353H03mL3ds  gy39ges ©mbg  Mbo
39900B0bMmL, M3 dobo dgumdsmo JobL dmbFsgzwg s SLHogurml 56
d359MdoL, 9Msdg Loyzsmmwol 4mdbmdom (1.2.15); Mo@Gm®ds Mbos
3960boMmb dmbfsgzwg, mmomdml dobo d30¢0s, 09f30L boo Mbs oostrmls
LodLY3YJ9ls S BOFZS3MGL BMMOL, Boddosbo, FogMsd 3BOEGOLIMO Qo0gImls
d9Lsgabgemoco (2.2.1-8, 2.4.11-14).

3306300sbmlo, 51939, M3wol, GMI MHOoGMOOL IM35egMdss, bgwro
399995¢0mb 0530L dmbFo3w9qdL gHTobgmol J9dsdo s foobowobml ollobo
4960 gool  3mb3gbG®otmgdsbg dobffogagdwol  asblxs®y (2.2.10-12).
ol bsbl MbgsdL, M dmbfsgzwgqdol bdsdswms gMmdsbgmolimgol @Gsdol
©533605 300N 360355, BoaMsd 00 godMmbo@ogl sdol Jodocmo
3OOGHOZNL ITMIOEIONIWYOSUL.

3QMgMe 515300 3538301 2obsMNEGOSL 33063 00sbmo  Foohby3l,
OMAMO3 30039 LBoggbmOL MEOGHMOOL sObBMEsdo (1.1.21-24). 456©s
dodols og® Jofmgdo 153300390 INMIEMMO BMMT0MGOOLS, 0QO
9dm0393L 39MmAbME s sm0b® 9bgdbg 30mbzol, FgMols S WsdsMszol
Lfogamsl. 3306¢0o0sbmlo a3060b93L, X9 d9@Mdbremo 30Lfsg3ermm, Jopacmsd
39900b Bfogeol 3ModEHozol fobsomdgy, Moysh mvy dgMdbmmo 0dbgds
Wsm0bMMol o989 oo bbol 4s6ds3ermdsd0, WsmobrMo gbols 3mwbs
B gds (1.1.12-14).

3306300sbmlo  gfobssmdagygds  3gbomabomgol  do3m3bgden
d9bgagdsl, ™A 353930 B0DBOIMMI© s MBIOMHOZ5® 56 sHOL IBO
33000 5909 30b30L Logeobmzol s 53330390, O™ LFsges 1bs oymls
058530b BMOIom 53 9BHO3bY (1.1.15-20). bydo Bsdoxo Mbs Fgltrmwrgls
360560l s 3ombzol Lobifogers: xge 3538305 bs olfogwrml sLmgdols
dmbsBMmds s Lobgwgdo (1.1.25-29), 9999y - dobzergdo (1.1.30-31)
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Q5 ¥, Y39ms 35M33w0l Bg306Ms dqlogerol 9999y, LoGY3zgdobs s
$0bo5gdq00L 5390 (1.1.32-37).

330600561910 bsBl Mligsdl, MM Bma0gmH o OOdEH03IMO Tgmmo,
GMdgbsg ol gdbMmds,  aoblbgs3wgds  3GMogd@03580  B00gdMoligsb.
052505, oL  2300B93L, 3oLFogermm  SlMgdOL  FMbIBLIEMBS  Foo
05600000930Md5Dg MROM 5069 (1.1.24-25). 0doLomzol, GMmI obfsgzwrml
sbmgdol LHmGos §96s, ob, 81939, 330093l  bols BHodwgBHgdol 30Ol
53960l go69dg godmyggbgdsl, sbg LEHOEMLO 56 SO YdS S bgerom
930390 3l dogz9h3930m (1.1.27); dmfiobsgg LEGMabEgdol HoMHomo
bog5MX0dMgdoLm3zol ol OBI3L 330, MoEash dolo §odws MEG™
500300005, 10.3.31). 58 3m6¢39du@do 3306@0W0sbMlo dm3wgw gobobogsgl
§9M0b 356350 s LHOIGs© Logerol I60T3z69MdL, MMM 930w gdIE
MBo®L LETMTs3M 330939030 O BMPsI® (3BM3MYd5T0 S 50boTbI3L,
509bs 96033690 Mm35605  Mogzo  SfomBmm  3mbrogbioswrméo
90dmfgmol sbergdo (1.1.28-29).

330630056990 boBl Mligsdls, MM 53 9@s3DY Y39es LogsGxodm byl
MHgmdl derogMo dgblogMgdol 396300569l S 5800 OgHTMYdS, 35MPO
L59399d39w0 BoYYseIMl A5bsEgdol 99 Laggbm@gdl. ol s1g3g bobBL
MB359L, G 36093690 ™35605 853839005 0Lz Mb FgMs-300mbgs, sbimgdol,
L0EY3900L s H0bssYdBOL LHMMS© s MZ30LWIREISE 53909, HMYMO3
5300290900 bRAZ39E0 FM5F5(3H0 350 O OG0 3590 T YdOLIMZOL
(1.1.31-34). 3533306 ULGHO0IMWOoMmgdol Jobbom, TsLfogargdgarls Fgmdeos
dobggl 9oL (36MdOEI0 553056 gOOL  Fodmbomdzsdgdo, ®md  oLfsgzwrmls
050580l EOML, 56 FgoMBomb 65(y393900 3MmgBHJd0b, M6 d53939d0
L05dM369300m Lfogzemdgb 3mgBool bodwxdqdl (1.1.35-36).

13390 9L0 YOOl IobYOZOM, 265353035 F9y0s Lm0 93939wgdols
3®boL 56 3900MIHO EM535EH030L396 s 3mgE ool 0bEIM3MYE 300l b
oLEMOHO0MO 3M535BH030L56 (1.9.1). 0939, 3306EH0E056MBO BB Mligsdls,
™I 9B OYMAs 5MOL 5TMEFIBOL B EH03905 MToEH03MBOLMZOL, (oY
BHmOo 993Y39wgds ©53938060909os LM FJsOE(gMolmsb, 3mg@gdol
06@9m3M9G5305  29obbdmdl  LimeMo  3000b30L  3m©bsl s dmemU,
550 2oblixs, MMIgeos mgm®orws© 33930393 Y39egdol LggMms, o0
439w ox39MHdos BsGrmo (1.4.2-3). 356s 5doby, 0dolsm30l, M Jgdwomls
305353030l MO0 boffoeol LHagargds, MsdsGozmbo mbs ogmb JsGyo
396339990 5615 IBMW M 309300, 560539 N O EJMSEHWIM580, mMH0ZY
- 90b55MLOL 3MmEbom s LoEY39d0m, MMIWGIOE 90JOW0s FGATSOOEO
933MM900Lys6. 3m9@gdol 06EIM3MYEHIE00LS s FgBsLYdOLMZ0L Tob slgzy
MBS 03mgl 839360393Y39wgds S 3039, SLEAOMBMT0s O BOWMBMGBOS
(1.4.4-6).
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3 BnGebsdy

3306 0osbmlol MBg3s  3mgBool  3ombgzobs s  0bEHIM3MYGHEOoOL
dqbobgd  Lo3dom@  dm3gs Loaboli 3603369wMdOL  yomzswobfiobgdoom.
dolbo sBoOm, x9MH 3mIgeHmbo s 39M0womlo by obffsgarmb, dgMg
A®539©005, 65{Y393H900 W0MH03MWo 3Mm)H00Ib, sMIMEO MHMISYWO
3Mm93H900 @ dMml,  MEOEILO  MOSEGHMMGd0,  goblozmmMgdom,
30GIOMbBO, MroEsH 356 Boligs IMsz5c0 LEHMOJMbO sEMYME0 W smMObyGO
3m93H900sb ol 259mligegddo. 9ugy0s, MYOMIYETM33w™3560 @
3M0d900 Mbs 0gmb dgbsbyaro 80Fdolm3z0L, HMAWIGOLE 3560 TMMIEO
59300 Bodmyoe0dgd)eno.  M535303mbo  20bsbmmE0gwgdl  3mg@gdol

0639M309GH30sL M@ dmfjobsgg  Imbfagzwggdobomzol  wgd309d%y
(robustiores, 1.8.12), 5J396&0 Mbs 253900©9L LHME 09BHY39wgdsby o
GMM3gdLS O BOYMOJOIMD ©353d0MgOME 9bMdMOZ ©YEIwgdDY (1.8.14—
17), vbs dmbgl olEGmMomwo 80603690930l sblibs, Boa®sd BgwdgEHo
9GO gdoL 350939 (1.8.18-20).

3306@0@0sbMLL B gBms, ™I ImBs35¢ MMSEGHMMGOL, 353030000
dmgmegdeo, Mbs dogumo  LFsgzegds dggro dg@dboyeno  paideia-U
bgwmgbgdsdo, by IMLo3sdo, 29mIgEHEm0sdo (M3,  3306GH0W0sbMLol
sBM0m, IM0393L 9MO0MIGEH0ZL o SBEHOMbMA0SL) s, MIzs Fbmerme
0530300580, 9635Mx 0003 2o93emm. dolo gobbogngs 58 Logombgdbg 1.10—
11-80 330639690L, ®™A gl 56 0ym bEYMZIEMNIME J93MEFILOME0 by3s.
Dm0 933MMGHIBEGIOS, O™ 59 Logbgdl sM6BIMO FgEHobosm 3m©bsdo s
MmO5GMOL bLFoMEIOdMEs bsM0o, Lbggdo 30 M30bIL, HMI ambgds o
3boEdBOS 003F9O0L BOBOIMEMO doens 396 1YI3O3IOMES AMSTIEGH0IOBS
@5 59 Logbgdol ghmGmMMEs Tgufogesl. 3306@¢0w0sbmLol doge d
M3965L369o Jgbgmegdols Motmymas bbgs 5655396000, M) 565 5sd0sbols
3™6900L dogrols (1.12.1-7) 5 sbHsErgsHBOmOMdOL gbghaools s s8dwgmdols
®H0gbs (1.12.8-11). NBO™ 3MogdBHozMw ©@mbybg ob 53@30390L, M@ gL
9605©IOM0 39OH0MPOS MOSGMOOL Q9B Yd5d0, OHMEILE SOOL O™ 5T
Logbgd0L Fglslifogwrsc.

3306 0osbmlo 935305 9300Bg3L, GMI dMLozgs s ggMIgGHOOs
obfogergdmgl  b3mergddo. dMLogol  dgdmbggzsdo  3306EHOW0s6MLO
50603653l MmOoGHMMOL 7gbBgdl, dolo bdol ImIEsEosls s LoEYzgdol
03O MMHO  HOMTJP0omM  QobEoaqdsll  (numeri) dmGol  AbyogLYdsL,
699003 FBgds Lbgranols dmd@smdslis s bdsdo (1.10.22-33). 36:0Bs03mbo
3968563o3l, M3 HMEILSE MOOGHMOO 5T, 59390908 96 (330l
bdol BH™bL 990G MMO0L AOHABMIGODY Lomsdsdme, 0ggbgdls IMLogswr Mo
Go@dobs s IgErmEools 3M0b30390L.  Bodsgowomm  3306EH0w0sbmlo
ablgbgdl  9bga™mBHL  avoml  gMms3bmlol  Fglobgd  (1.10.22-25; F6.
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11.3.17-18). ol 43905, 0¥) OMYME LodMMIS gb dgbobodbsgzo MGsEHMMO,
MHmIgeoi 330630w0sbmlsdg mOmsLo farom sMg bmgzmHMdEs, bogbol
fobodg 259mbigerolsl obg, ®md  dol 396 0> dMlozmbo, GMIgEoa
b9wddm3s69wmds dolo bdol Immesosl Zango@ol gmbby (1.10.27-28)
Q5 259MlzEs 0YM Fo3ogd0m 9x39dEwIeO.

3306 0@o0sbmlo »3e0l, GMI 29magEHEm0s, dom ImOOL SHOMIYE0IS
@5 SBEGHOMbMB0s, FgbogzgMolo Logobos d53d30lL ambgdol gs6x0dolmzol,
556 0l 535b30qdL B53d3900L AMbgdLL, Topa®sd d9g3M0 M3Eol, M™J
Aol 56 5943l 3M5gGH03Mo godmyqbgds 89damd 3bmamgdsdo (1.10.34-35).
330630w0sbmlo 59330390L, MHM3 MoEbgzgdols s FoBMAZ3900L  (3mEbs
LoLOMYGOMS Mo YM LobodoO MM 155d8990T0, FoRo0MH, LBOIMIOOLS
@5 BmIgdol Tgbobgd ogzsdo (1.10.35-36) s F0momgdL 4gmdgEcmool
abo3LgdsBY 93930393 Y39wg0LMSD, BoEYE MmM0ggl Logmdzgeo dgs®o
wMmy039 (1.10.36-45, 49).

oMM, 3306@00sbMLo 50690000 0MbM3L, 3538390  SLHogwrmb
SLEHOMbMA0s, M0 040 F90degds sgbdstml s sbLBSE dbgdmoz0
9dm3w9bgdo, MHMIwgdog 0fj3g3L Jodl s 9MGMMOSL, OMYMOOESS dBOL
50690935 5 M0MSE 9MHIMDIIL 0MA303 IYMGBM, 15300 59OEHMMO,
56 809396 3960350. LEOWNMLEHMIEOME oL sblYbdL Modgbody FbMdOW
36930mAUL (1.10.46-48; Lvyar3030L FoWMLOL s 39603wgliols dgliobgd V.
Max. 8.11.1-80).

M3 8995905 MOGMMO35L. HOGMEMO30L bolfjogwrm 4gadol gobbogols
sLsYoLdo, 3306300sBMBO LobsbMWom 50b0dbsgL, HMI Ms30L OHMDBY
01959009035 29500 MJ39L 58 365dBH035Dg (3506 0ol ¥ 9M 30093 959G YOHO
0ym 39603dbg0d0), M3 Imbfogzang oom©gl G365l MMAMM3 4GM9s¢ 030U,
0bg ®oGMO0l d0gM, 356133971000 39HOMEOL 3563530 Md5d0, 1658 FE0sbs©
5999396513690l ZOHMOL J398 Imgd3gms (2.1.13). 330630056 BOL sSBOHOMm,
6mddo Imbfogarggdo doeosh obobl MhgdmMbIb aMmsds@ozmbosh s
do056 33096 2oOM©BID HOEMM035DY. 5ol J0Bgb0, 3306E 006l
SBMom, 0gm ob, OMI HOGMO™MS MIgEJumds T9gIMOGIOAWGdMEs Fbmerme
93535300 bogargdom (2.1.2; Reinhardt—Winterbottom 2006: 40-42).

330630wo0sbMlo  dseosh  3M0G03Mos  3ModBHozol  dodstm. ol
59%30390L, MHM3 DMP0gMHo M5doBH03MBL 593l Ls3domolo 3mEbs, G™J
3939l 960l LHogegdsl s s6RMIgbBEoEool bfogargds®gs 0BOHNMbMU,
OH0amO3 30 Imbfogwrg Ibs 0dbgds Lodo Msdolomgol: Narratives, Encomia,
and Vituperations (00b®mdol, J900bLs ©s 3930¢30L50030L), O™V
©OEO MHMOob 543l 5M2d96E0Mgd0L LHogurgdsdo. ol 3565 MBdL, Grnd
HoGMMIO0L 9 I3MMDS, Tgloderms, Hobseolgdmo ogym odom, G™JI
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3 BnGebsdy

3Ly 093600 530560 GBoJOMds - IMbfogzrggdo Bos®gzs o Mbo
392%536mb 306390bsmolbMm3zsb dobfjo3egdgemsb, Moysb bogagdo 0dbgds
©AZ00™M35 s Jmmbm3zbs obfogargderols dbGHosb s sdom MBO™
LOMgmgo  §OM365%g 200ob3Wsl 49530090l dmbfogargl  (2.3).
50599 3306&005649L0L 3sbIbo sGOL o, MM Lsm3z9gmgbm Fobfogwrgdgwro
95065 byl Igfiymdls 5358 Q90595350 396H0MmEOL gobdsgermdsdo
@5 Imbfogarg obocygdegdls 939360M393HY39wgd0ms3 s bBbgmdomss, vy
15939079LML 0OEGIL 5GIX 00 MO30639 (2.2).

10.5-o0  3306GH0wosbmlo  dmzwgo  obobosgl  3mA3mboEor®
Log56MX0dMYdL, MMIWgdoE, dolo mgdom, 439wsbg IgBo MHymdl bgwls
9b{og3eol gob30m06m9dsl (10.5). g dmoEs3L, 3MMAGMalvwo LoMmweol
bsMOLLOM, MERRT6L ¥MIBM 0L oMb MGs (vertere Graecain Latinum,
10.5.2-3), 3m9B00ob 56 36:mbsrgmo &gduGgdol 3960536M5b0MgdsL (paraphrasis,
10.5.4-8), bgamoboew gm®mdmomgdsl s 25deogmgdsl bbgsalibgs abom
1539560 B9duBgdol (10.5.9-11), mgHBoLYdOL S LoYM3IEMOM SYOWGdOL
(10.5.11-13), s 93sds309dl (10.5.14-23).

3306 0osbmlo  08360HM30Ds300L  bgogl, MMAMOE  MHoGHMMmO3Wo
MBoGObL 200m3wgbsl (maximus studiorum fructus, y39¢»sbg oo bogro
MmO5AMGHOL 3300939600, 10.7.1), 6oysb 0330MM0M30Ds30s 60dbsgl  0dols
B396905L, O®I MmEOSGHMOL 543L 3H9dbozMMo Loddol Lol sddol Mbs®o
@5 oMM Boffordo golsmzgowolijobgdgwo 3mbJ@gdo dg¢y39wgol
(10.7.5-7), ®m3d 056 Lo3do®molo olfjogws o 035Mx0ds, Goms dgdwrmls
053059RWHE O LEMOBIPME B3NSOI SBOOL Jodmbo@zs (10.7.7-8).

PR3O YB3, 0030305300 J98Meg3wgbl, sbowrgsbMELl dgmdwos
0¥) 5605 B3MbEH96M5 498mboGmb mog0lo sHEMO Tgbsdsdolbo gdmEogdom
(10.7.8-16) 05 543L 079 565 FMEH 035309, G 35650 Imdgdbml 45dmbogso
dmmEmEbgeo  4s9mf3930l ™l (10.7.16-17). 3306@0wosbmlio bsbl
B35l 0330305300l LOOMMEIGL S SBOMHOEIGIL  sboEI>BOEIIL,
OMd  BgIIAH0 030X IMJIMNMds B30 dgladwgdermdgddo
Uoddgl Ibmerm@ 209839 FJdL. ol sbggg boblL MUgsdl MmGo@GmEmOl doge
3°050939GH0wgdol  domgdol  360d3zbgemdsl, mvy  MHmdger  dmdgb@do
3oboboml gis 99 ol bLygzoMbo, MOl MJAsL 5306M9dL, 3539 53M0EH039OL
39693bogdgdL, ®MIgdoE, 0bY3) MMAMOG OG0  bemgolEgdo,
0580639 0356539096,  MMmELsg  BoJBH™MIMO30  Fgdobgglzs  0gbgds
Pomdmoygboro (10.7.20-21). gb 56HOL 3093 9OMO 8Mbs33900, BoSE
33063000 65w 49dmbs@ogl dolo ™sbsdgM™mzg g3esdszool
360030350 (Adamietz 1986:2223-2225).

33063005610 o@gModmEmsbg LordsML y3z9gusbg Ig@Eo© 3ol
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LoLOMYGOM 15356 X0TME, MY, FoLO SBOHOM, Ol H59M0567BL Lol 3merm
Lobifogarm g9dol y3ges 65fowl s 4300DmdL 4z sty sbarm dlgogligdsls
00 BmOMIoL  (LoxsO™  godmlizengdol) MgoeMdLMb, OMIWOLmM30Ls3
dmbfogerol Imdbogds bgds, 0Id3s 9939 90b0dbogl, MM gsGxodol
boseobbo  Mbsdolbm  HOoGMOIOOL  figsemdom 00 bs  ©og3s, MmA
oboEsBMmYdoL  d93Y39wgds 3MFgdms (2.10.1-3). 5 395650 BbL
3306300sbmLols ¢3059ymBogds Jobo obsdgMH™M3g MEMSGHMOMYdOL ©
domo0 83930393 Y39wgdol boeolboom (d6.: Reinhardt 2006: 432; Katula 2003:
545).

396500900l Fglisbgd 153900L M5d9bodg dmbszzgmdo 33060060
330035HMdL MHRY390L ©)3esd5300L JoARMDILGOIOL BoMYIOLMB0SBMBISBY,
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In this article we try to show how ancient is modern. The ideas and methods of the
Roman author, Marcus Fabius Quintilianus, his Educational Program, attitude towards
children and requirements for teachers, what should be taught and how, when should
be included in the school, private school is better or public, learning through games - or
rigorously, whether foreign languages should be learned or not, whether music is the

main subject of the educational program and others.
Keywords: Quintilianuus, education, teacher, student, school, subjects.

Quintilianus’ “Institutio Oratoria” is unique in that it is the only ancient
monument that really resembles a manual of rhetoric and an educational
treatise.

Quintilianus explains the purpose of creating the work and his own approaches
in the preface to the first book of the “Teaching of Eloquence”. He notes that other
orators thought the early stages of oratory education did not apply to them (cf.
Rhet. Her. 4.17; Cic. De orat. 3. 38, 48). Quintilianus, on the other hand, wants
to start taking care of the education of the orator from the beginning, because,
in his opinion, it is possible to reach the top only if everyone who is brought up
to work, does the basic work correctly (1.1.32), understands the importance of
reading fluently, grammar (1.4. 5).

Quintilian us also had a more practical reason for the grammar curriculum,
since the rules of grammar are based, in part, on the use of the works of famous
authors, including poets, in learning, so, in his view, the grammarian should lay
the foundation for his students’ reasoning and literary taste, which the rhetor
would later fully develop. This requires a high competence in rhetoric, which, as
Quintilianus suggests, not all grammarians had. On the other hand, he is critical
of the fact that some teachers of grammar had adopted as a method - learning
through more complex progymnasmata, because the rhetors wanted to teach
only declamation to present in front of the listeners. Thus, one of Quintilianus’
aims seems to be to restore the balance between the tasks of grammarian and
rhetorician (2.1).
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Apart from these considerations, Quintilianus’ choice to discuss matters of
education in such detail was inspired by his central view that rhetoric is a virtue
(2.20) and that an orator cannot exist unless he is a good man (12.1). With this
view, he takes a firm place in the debate about education between rhetoricians
and philosophers (1 pr. 9ff.), arguing strongly in favor of rhetoric, against
philosophy. His negative view of philosophy teachers may have influenced
Domitius’ expulsion of the philosophers in 94, as Russell (Russell 2001: 58.5)
suggests, but if this is indeed the case, he has a parallel with Fronto, who in his
letter to Antoninus denigrates the teaching of the philosophers because they only
distribute books and do not offer training in writing and speaking (Fro. Ant. 5,
154 N).

“Teaching Oratory” is an emotional and persuasive idea of the Roman ideal,
previously formulated by Cicero (De oratore, Orator), the expression of the
orator as a man of moral uprightness, steadfast in character, knowledgeable in
philosophy, law, and history, and devoted to the welfare and fellowship of his
friends.

Quintilianus discusses this ideal and the formation of the character and
morality of rhetors first in book one, then in his discussion of the nature and
purpose of rhetoric in book two (2.15 - 20), before he begins to examine the laws
of rhetoric, and finally in book 12, where he summarizes the essence of the ideal:
The orator must be a virtuous and courageous person, have some knowledge
of philosophy, that is, logic, ethics, and physics, and be a master of the art of
eloquence (12.1-5, 10).

An ideally perfect orator implies that the orator must be trained in the Greek
art of paideia, which according Quintilianus was one of the first to refer to as
enkyklios padeia (1.10.1). This art is not part of the art of oratory, but it helps
the orator to become a better master of eloquence (1.10.1-8). Quintilianus is well
aware that the perfect orator is more an ideal than a reality, but he insists that
imperfection should not hinder a person from striving for the highest (1pr. 20,
1.10.8, 12.11.25-30; cf. Cic. De Oratore 3-6). His remark that, at the very least, no
one should want to practice oratory just for the sake of making money (1.12.17;
cf. 12.7-9, 12), also shows that while he adhered to a noble ideal, he also accepted
reality.

The prose writer talks about the education of the orator in the first and
second books. Quintilian discusses the education of the infant and young child
in the family setting (1.1), the grammar syllabus (1.2-9), and the various arts
that the future orator must learn (1.10-12). The rhetoric curriculum, including
progymnasmata (preliminary exercises) and declamation, is discussed in its
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entirety in 2.1-13. Several aspects of it are treated more fully in Book 10, which,
together with Books 8 and 9, forms an extensive section on speech. In Book Ten,
Quintilianus focuses on the future orator’s reading program and the development
of his writing skills; Explains in detail that in order to use tropes and figures
(discussed in Book 9) appropriately, one must develop fluency of expression
(facilitas, hexis, 10.1.1) and a good sense of style (10.2).

A novice orator needs a strong reading and writing program. After presenting
his famous reading list of Greek and Roman authors (10.1.37-131), the treatise
examines the theory of imitation (10.2), various writing exercises (10.3-5), and
improvisation (10.6-7). Chapter 11.1 completes the speaking part by talking about
politeness. In 12.1-5, where he returns to his ideas about the perfect orator and
reiterates that he should study philosophy and history, he notes that an orator
also needs to know law (12.3).

Teaching Eloquence is a highly practical guide. As Kurt von Fritz points out
in an article in which he rejects the view that the grammar chapters are confused
and carelessly written, Quintilianus intended to write a treatise on what should
be taught in school and how it should be taught (1949: 354-355). This can be
seen on virtually every page of the chapters on education. Frequent references
to specific authors, or to textbooks in general, show that Quintilianus was well
acquainted with both the literature on pedagogy and each subject in the school
curriculum.

He also chooses a conversational tone in the chapters devoted to education. At
times he interrupts his discussion by reminiscing about his own school days, such
as how his teachers forced students to say words in order to the best of their ability
(1.2.23), how they prepared them for probable cause by means of an amusing
exercise (2.4.26), how they spelled certain words (1.7.26) and how he and his
friends amused themselves with the falsehoods of arithmetic (pseudographiae,
1.10.39). He illustrates his didactic advice with examples from his own teaching
practice. For example, he writes how he dealt with student compositions that
were so bad they could not be corrected (2.4.13), how he introduced the history
of reading and oratory to boys who had not learned it from their grammarians
(2.5.2), and how he used analogy to explain the word pepigi (1.6.10-11).

Quintilianus also very often addresses the reader when he compares his
recommendation to the experience of everyday life or to something familiar to
everyone from agriculture or farming. For example, Quintilianus argues that
teaching in a public school is better than private teaching because students can
start easily and imitate their peers instead of the teacher, just as a vine clings to
the low branches of a tree until it reaches the trunk (1.2.26); He says he is in favor
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of lightly correcting the mistakes of novice students so as not to discourage them,
as farmers carefully cut young leaves for fear of damaging them (2.4.10); And the
teacher’s step-by-step guidance of the students to write the essays is compared to
birds carefully teaching their chicks to fly (2.6.7).

Such comparisons are found not only in the section on education, but
everywhere throughout the work. They enliven the style and, especially in the
chapters on education, serve to present Quintilian’s pedagogic and didactic ideas
so that the views thus presented will be accepted by all, even if they sometimes
actually imply a critique of existing attitudes and practices.

According to recent literature, Quintilianus in his “Teaching of Eloquence”
presented an ideal education for the Roman elite. Quintilianus certainly shared
the cultural values of his time and was himself a prominent member of the elite,
but judging simply by his text, he seems to consistently focus on the education of
the orator as a professional court speaker, without aiming to to form an idea of
what would be ideal for an upper-class Roman citizen.

Now a few words about Quintilianus’ pedagogical principles. Quintilianus does
not give us a philosophical discussion of pedagogy or didactics, but occasionally
mentions earlier literature and authors (1.1.15-16, where he mentions the
philosopher Chrysippus, the grammarian Aristophanes, and the Alexandrian
scholar Eratosthenes); This shows that he has studied the matter well. His
pedagogical ideas can be gleaned from casual notes, especially when discussing
the curriculum and his directions for didactic strategies. In addition, his diatribe
against decadence in the homes of wealthy families (1.2.2 and others) and his
observation that some schools do not moralize children (1.2.4), or that some
teachers are evil men (nefandi homines, 1.4 .17), shows that he was critical of his
contemporary culture and educational situation. In general, he is clearly in favor
of the idea that education and schools should be held to the highest standards.

Quintilianus starts from the philosophical idea that man can learn through
mental activity and ingenuity (mentis agitatio atque sollertia) which is appropriate
for him, just as flight is for birds, speed is for horses, and ferocity is for wild
animals (1.1). The natural ability to learn, according to Quintilian, shows that the
soul is of divine origin (1.1.2, 12.2.28), from which he concludes that it is our duty
to strive for virtue (12.2.21). Quintilianus agrees that, of course, some have more
talents than others, but education is to bring out the best in all, according to the
natural power of learning and the type of talent (1.2-3, 1.8). In 2.19 he addresses
a question that has been debated since the Sophists raised it—whether nature or
art is the more important prerequisite for the perfect orator. According to him,
talent is indispensable, but the perfect orator must rely more on education than
on talent (2.19.12).
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A child’s proper education begins after he learns to read and write at home.
Quintilianus discusses in detail the question of whether a child should be
educated at home or at school, asserting his preference for the latter (1.2). Recalls
the ancient tradition of sending children to a teacher who had a school, while at
one time some thought it better to keep the child away from his peers, knowing
the children’s propensity for immoral behavior and because it was believed that
the child would receive a better education with a private tutor.

In response to this view, Quintilianus laments that children are often spoiled
at home (1.2.6-8) and rejects the idea that private education is better because the
student learns better and faster if the teacher can devote all his attention to him
alone (1.2. 9-16). In this context, he explains from his own teaching experience
that it is important for a future orator to learn in a group in order to overcome his
own fear or shyness, to take advantage of the group’s stimulation of rivalry and to
foster collegial bonds and friendships that may last into adulthood (1.2.17-25).

Whether teaching takes place at home or at school, Quintilianus emphasizes
that teachers and students must meet an ethical standard to ensure success, that
students must have respect for him (1.2.25) and love the teacher (2.2.8). Teachers
must be of good character, especially teachers of rhetoric, for the pupils are not
with them only as boys (pueri) but as young men (iuvenis, 2.2.3).

A grammarian and rhetor should not take too many pupils to be able to give
due attention to each of them (1.2.15, 10.5.22), and should not beat the pupils,
because this is punishment for slaves and because it is harmful to the development
of the child’s character (1.3.14 -17). A grammarian should make every effort to
make his friend a pupil and teach not out of duty but out of love (1.2.15); The
rhetor must treat the pupil as if he were his own child, bridging the gap between
levity and severity, creating a businesslike but positive environment (2.2.1-8,
2.4.11-14).

Quintilianus also believes that it is the duty of the rhetor to prevent his
students from praising each other and to encourage them to concentrate on the
teacher’s judgment (2.2.10-12). He emphasizes that it is an accepted practice for
students to clap loudly for each other, but he is critical of it.

Quintilianus points out that, of course, grammar and rhetoric are united in the
theory of style (1.5.1, 1.8.32). Quintilianus begins with the basics of methodical
grammar. He gives advice on how to teach letters and sounds (1.4.6-17),
mentions the outlines already mentioned, and continues with types of words and
parts of speech. Romans discusses the problem that their number was a matter of
dispute (1.4.18-21). This continued until the 4th century, when Aelius Donatus
fixed their number (eight), and then focuses on the inflection of nouns and
adjectives and the conjugation of verbs (1.4.22-29). He then goes on to discuss
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the rules of correct speech more broadly, for example discussing the first virtue
of style (1.5.1). His focus is, as you might expect, on avoiding mistakes, but he
emphasizes that much of what is acceptable and what is not depends on practice
rather than theoretical principles. Overall, Quintilianus seems to suggest that the
grammarian should not lay down fixed rules for correct speech, but should try
to lay a foundation for the future orator’s judgment and good taste (1.8.33-34).
It also challenges the common view that methodical grammar is an unimportant
subject for rhetors and orators.

Quintilianus’ advice on reading and interpreting poetry is rather brief given
the importance of the subject. Reading for the youngest students (puer, 1.8.1)
consists of reading aloud. Quintilian emphasizes that this can only be done
successfully if the teacher first explains what the student is reading so that he
knows where the grammatical units end and thus where to pause for breath,
what to read quickly or slowly, loudly or softly, and where he It should strike a
more solemn tone, without pomp and theatrics (1.8.1-3). Then, since students at
this age are very emotional, passages should be chosen that are not only eloquent
but also morally correct (1.8.4-12).

Homer and Virgil must come first, then tragedy, passages from lyric poetry,
the early Roman poets, and lastly the greatest orators, especially Cicero, for he
inserted many lines from the early Latin poets into his speeches. Elegy, elegy,
and comedy should be reserved for boys of good morals. The grammarian will
interpret the poets in lectures to more advanced students (robustiores, 1.8.12),
emphasizing correct speech and linguistic details related to tropes and figures
(1.8.14-17), and explaining historical allusions but without going into too much
detail (1.8.18). -20).

Quintilianus assigns epideictic declamation (designed to demonstrate
rhetorical or oratorical skill) a place that serves only to display oratorical
excellence and entertain the audience (2.10.10-12), and thinks that declamation,
like writing on historical subjects, dialogues, and Poetry is useful to orators
whose main work takes place in the forum because it offers a diversion and
refreshes their eloquence (10.5.14-17). However, his main focus in “teaching” is
on declamation as a scholastic exercise for novice orators who need to prepare for
oratorical practice in the forum. He emphasizes that the themes of declamations
should not be too unrealistic (5.12.17-23, cf. 2.20.4). In an ideal world students
should not talk about unreal topics, but since they are all-encompassing and thus
inevitable, he agrees to talk about such grandiose and grandiose topics (grandia et
tumida) as long as they are not silly and meaningless (sulta et ridicula, 2.10.6-7).
Also, the apprentice orator must speak only to learn the rudiments of invention
and speech, and after some exercise (exercitatio modica), must follow the orator

90



3 BnGebsdy

into the forum and practice on actual cases seen with his own eyes (10.5.14,
17-20).

In several passages of the chapters on education, Quintilianus offers advice on
the usefulness of improving declamation as a true practice for the true orator. He
observes that declamations would do better to prepare students for the forum if
they were more complex, more complex, if the orator required the students to
discuss all kinds of topics, not just simple and attractive ones (10.5.21, 23), if he
did not allow verbosity, more than necessary Word use in the student’s work
(10.5.22) and if he used more names (nomina, presumably to make the characters
more alive), everyday language and jokes (2.10.9; 6.3.15).

Some rhetors not only gave a general outline (divisio) of fictional cases, but
also modeled speeches with arguments and emotional appeals, while others only
provided an outline and discussed in detail the errors in each student’s recitation.
Quintilianus recommends using each method according to each student’s
talent and progress. He thinks that a complete model speech would be helpful
for beginners. The orator should encourage students to begin writing speeches
slowly and correct them where necessary until they are ready for real work in
the forum, just as birds feed their young, slowly until they can eat without help
(2.6).

In the theoretical sections of the “Teaching”, Quintilianus refers to declarative
themes, often and regularly reminding his readers of the similarities and
differences between declamations and actual words. He notes that a declamation
in which the characters of the main stock must be carefully depicted is a good
exercise in prosopopeia (a figure of speech in which an imaginary or nonexistent
person is represented as speaking or acting, personified) (3.8.49-54; 6.2.17, 11.1.
38). Also, colloquial phrases, sometimes useful in actual speech, are often used in
declamation (8.3.21-23), and declamation prepares the future orator for actual
speeches. For example, when the case calls for punishing the faults of others from
which one is not free, as, say, a depraved youth accuses his father of depravity
(11.1.78-83), and orators and declaimers alike make a strong case for evidence
(9.2.42).

Quintilianus also points out clear differences: declaimers often think that a
proemia (introduction) is unnecessary because the judge knows the case (4.1.3—
4), in declaimers there is a free choice to act as a litigant or as an advocate for
the case (4.1.46— 47, cf. 11.1.38) and there is no need for declamations to specify
what is in dispute, since the topic contains precise information about the matter
in dispute (4.2.28-30, 7.1.4); Declaimers use epidiegesis, a longer and more
elaborate narrative (4.2.128); Declamations do not teach the orator to dismiss

91



03540 Fa0ANN0L LdBIITNBM ‘V6N3IGLNGIBN AMS33T, 2024, No2(24)

objections that often occur in real court cases (5.13.42-52), and declamations do
not need to determine who speaks first (7.1.38).

Quintilianus also mentions some typical elements of declamation that orators
began to use in actual speeches. These are: the distinction between narratio/
confirmatio (4.3.1-3), frequent use of prolepsis (4.1.49)/similes (8.3.76).
Circumstances in the forum sometimes force the orator to improvise during the
speech. However, unlike declaimers, who often do this to show off, they should
not begin speaking immediately, but should take a few moments to gather their
thoughts on what to say (10.7.20-26, 21). As for the suasoria, Quintilian notes
that they closely resemble epideictic exercises (3.8.58-70).

In this article we try to show how modern is he ideas and methods, educational
program, attitude towards children and requirements for teachers, what should be
taught and how, when should be included in the school, private school is better or
public, learning through games - or rigorously, whether foreign languages should
be learned or not, whether music is the main subject of the educational program
and other attitudes of the ancient Roman author, Marcus Fabius Quintilianus.
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Ray Bradbury — distinguished American writer. ,,451° Fahrenheit“ — a popular prose
text. The novel was published in 1953, and later translated into Georgian by Andukafar
Cheishvili. A high-quality translation conveys well the main conceptual messages of the
American writer. Let us consider now the meaning of individual words: Fireman, Wife,
Child... ,Fahrenheit 451° is a multi-dimensional novel and it is possible to talk about its
many different features. One thing is this — words have lost their original meaning and
function, but in the finale, the possibility of their ,,restoration” slowly emerges. In the
end, the prose text shows hope: it was not solely the fire-setter that has changed, but also
those intelligent people have survived who are capable of changing — transforming this

world. ,Tomorrow” does exist!
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Ray Bradbury — distinguished American writer.

,451° Fahrenheit“ — a popular prose text.

Time — in the process of creating his work, the author chooses the desired
action-timeframe or so-called plot time. The plot time is certainly understood
to bear no indication that equates it with the current times. There is also some
‘lost’ time in which the narrator wants to display their ,presence®: sometimes
as an involved person and at other times enjoying being an evaluative observer.
Not only the two epochs separated from each other are united here, but both the
past and the eternal — are unfolded in the present, that is, in the calendar time in
which the writer exists (or wants to exist). But to what extent is this time real?
This may be explained either by a commentary, or by artistic perspective.

Any person lives in a certain, or more precisely, specific time. The ingenious
Georgian word: ,tsutisopheli“ (minute-world) emotionally expresses the time
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of this being ,here“ and at the same time, the ,short-life” of happiness. On
tombstones — there usually are two dates, of birth and of death.

On Ray Bradbury’s tombstone it is engraved: ,, 1920 — Author of Fahrenheit
415 that is, only the first year — that of birth, is indicated. What does this
mean?! Well, from what comes second — the writer moves into eternity with his
book, he confronts any specific time! And metaphorically: when this book will
not be anymore ,needed” and ,interesting“, then death will arrive; The second
date (the standard one) will also be written then. While for now, the specific time
of his personal death has lost any importance.

The novel was published in 1953, and later translated into Georgian by
Andukafar Cheishvili. A high-quality translation conveys well the main
conceptual messages of the American writer.

Let us consider now the meaning of individual words:

The word ,,fireman” denotes a person of the profession engaged with putting
out fires, is one of the members of the fire department, that upon his appearance
evokes in people the association of a savior: he will come — he will help us. In the
novel, it is just the opposite, he comes — he sets us on fire, burns us down.

Twomain charactersact from the very beginning of the book —the development
of the story is metaphorically built on the contrasts of their views. 17-year-old
Clarissa McClellan can talk about green grass, pink rose bushes, dew on grass
that you only notice early in the morning, the sky and the moon; While Montag
discovered for himself that he had not ,looked upward® for a long time. When
saying goodbye, the girl turned once more towards him, and with curiously,
called Montag a question and not even waiting for an answer, ran towards the
house, — though, I think, every character in the novel would ,understand® this
question:

»Are you happy?* (Bradbury 1953: 7)

All subsequent phrases attempt to answer this question.

What is happiness — is an intellectual question. Everyone understands it
differently, and therefore, it is impersonal for each person.

In a prose text, thinking in artistic images is an imperative condition. The skill
of the writer is to manage with different artistic imagery and raise a question for
the critic: in how many ways can one describe books prepared for burning or
already burned? It is possible to name several such fragments in this novel. The
tragic scene ending with a woman burned to ashes along with the books would
become the last straw for the fireman.

Shocked, he will continue to think aloud talking to his wife: ,,... a man was
behind each one of the books. A man had to think them up. A man had to take a
long time to put them down on paper.... It took some man a lifetime maybe to put
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some of his thoughts down, looking around at the world and life, and then I came
along in two minutes and boom! it’s all over” (Bradbury 1953: 41 ).

From that moment onward, the fireman would get restless. From that moment
on, the reader should also worry and watch carefully how the writer will end the
story. Will the word ,,happiness” emerge once again, and the context?

»We have everything we need to be happy, but we aren’t happy. Something’s
missing. I looked around. The only thing I positively knew was gone was the
books I'd burned in ten or twelve years. So I thought books might help“ (Bradbury
1953: 63).

I think the most important thing here is that these words are spoken not by
the old professor Faber, which would be just logical, but by the former destroyer
of books. The author makes Montag say that happiness should be sought in books;
Faber adds this to his longer list: in old tunes, in movies, in friends, in natural
environment, and most importantly, in oneself!

Wife — a spouse, a person related through the duty of marriage, who is your
closest person, sharer of grief and joy, your family. In the novel — careless,
unfriendly, preoccupied with other interests, and finally, snitching on her
husband.

Child - your flesh and blood, offspring, in the novel — completely alien, boring
and devoid of care. What kind of country will people brought up without books
and without love, build?! It is a rhetorical question. When he hears the dialogue
of these women, Montag decides to recite a poem to the gathering. It’s risky and
dangerous, but maybe it helps their souls. They would listen quietly, some would
even cry, some would even get upset at the anticipation of impending danger,
but poetry will not help them either: each of them would then inform on him,
one by one.

»Fahrenheit 451 is a multi-dimensional novel and it is possible to talk about
its many different features. Still, let us continue. One thing is this — words have
lost their original meaning and function, but in the finale, the possibility of their
‘restoration’ slowly emerges. I said above that the last straw for the fireman was the
death of the old lady. But which was the first one? Not just suspicion, but already
some action. I think the following episode expresses it the best: the girl wonders
why is it so strange for a psychiatrist when a 17-year-old likes to walk in the
forest and listen to birds, why would she catch butterflies, why would she ‘think’
and tilt her head back and let the raindrops fall into her mouth to ‘taste’ them.
Is not this what should make everyone beautiful, emphasizes the romanticism
of the age and the ability to admire the beauty of nature., ‘Tenderness settled’
suddenly in Montag’s soul. He quickly said goodbye to the girl.
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»And she ran off and left him standing there in the rain. Only after a long time
did he move. And then, very slowly, as he walked, he tilted his head back in the
rain, for just a few moments, and opened his mouth“ (Bradbury 1953: 18).

I consider these are the first steps towards beauty, passion. As Faber would say,
romanticism and happiness can be found even in nature. The common phrase
spells: ,,Try to be happy“! Trying to do the impossible? And that’s what life is all
about — a constant attempt to manage and do the impossible.

The American writer initially describes the impending dangers with a kind
of caution. Ruins left after fire, burned houses, the values of ,new aesthetics® —
leave the possibility of many different interpretations. A country where people
live will be saved by caring for each other. Standing firmly on the ground at the
same time means saving this country. Professor Faber brings a mythic analogy as
a proof of what he said:

»Do you know the legend of Hercules and Antaeus, the giant wrestler, whose
strength was incredible so long as he stood firmly on the earth. But when he was
held, rootless, in mid-air, by Hercules, he perished easily. If there isn’t something
in that legend for us today, in this city, in our time, then I am completely insane“
(Bradbury 1953: 64).

In literature, there are reminiscences, universally ,,understandable” world
parallels that practically do not need any explanation. The reader already knows
this. The story framed in its context speaks for itself. As I have mentioned, this
text by Bradbury was published in 1953. In Georgia, much earlier, almost two
decades earlier, the Georgian reader read Konstantine Gamsakhurdia’s in-credible
novel ,,The Abduction of the Moon®, which was being written in 1933-1934 and
simultaneously published in several issues of the literary magazine ,Mnatobi®
(starting in 1933). It is necessary to take into account a certain context here. It
concerns the Georgian emigration abroad and the attitudes of the main character.
Tharash Emkhvari’s diary has preserved some interesting details:

»Yesterday, I finally stopped negotiating with the Emigres’ Bureau. I've even
offended Yamanidze, a friend of my youth, after leaving the office”, Emkhvari,
who was in Paris, added a note to the entry written down on May 15:

»Yamanidze is a great fanatic. He seriously believes that Georgian immigrants
are doing a historic job here in Paris.

I reminded him of the story of Hercules and Antaeus.

»~And who is this Antaeus?“ Yamanidze asks.

»~Antaeus?” Hmm, Antaeus was the son of Poseidon, the king of the seas, and
Antaeus wrestled with Hercules. During the battle, Hercules removed him from
the earth and choked him in the air. The same will happen to everyone who
abandons their own land, my Vakhtang“ (Konstantine Gamsakhurdia).
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The conclusion is simple: both writers — American and Georgian — need this
example to remind us that it is here, on this land of yours, that you need to take
care of your homeland.

In the end, the prose text shows hope: it was not solely the fire-setter that
has changed, but also those intelligent people have survived who are capable of
changing — transforming this world.

»Tomorrow” does exist!
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This paper examines the significant contribution of Jemal Ajiashvili to the development
of Georgian aesthetic thought in the second half of the twentieth century. Throughout
his career, Ajiashvili emerged as a preeminent thinker who brought to the forefront
perennial values rooted in the love of God and the pursuit of the divine. The study
demonstrates Ajiashvili’s remarkable affinity with religious literature, as evidenced by
the artistic forms employed in his poetry. These poetic devices represent a transformation
of Christian symbolism within a modern context. Even during the Soviet era, the poet
was able to effectively depict religious and national themes through artistic allusion and
metaphorical expression. Ajiashvili’s poetic oeuvre exemplifies the integration of biblical
paradigms into contemporary Georgian writing, thereby defining both the spiritual and
literary identity of the creator. This integration further confirms the close relationship
between modern Georgian poetry and religious literary traditions, underscoring the

continuity of the national literary heritage.
Keywords: biblical paradigms, metaphor, symbol.

Jemal Ajiashvili’s sonnets, characterized by their depth, professionalism, rich
vocabulary, and simplicity, represent a logical and natural continuation of his
translational work. The idea-content of these sonnets is uniquely defined by the
poet’s faith. Through an examination of Ajiashvili’s poetry, we can recognize
how the modern poet has understood and subsequently reflected the symbolic-
allegorical aspects of religious writing in a novel way. It is important to note
that Ajiashvili’s poetry exhibits a less pronounced connection to Georgian
hagiography. However, the foundation of hagiography is divine literature, and
therefore, the issue can be easily generalized. Additionally, while the sonnet, as
a well-established verse form, may not be directly associated with hymnography
in terms of structure, the biblical quotations, allusions, and symbols employed in
Ajiashvili’s sonnets demonstrate a rather close affinity with the ancient Georgian
literary tradition.
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Jemal Ajiashvili’s work primarily reflects a particular mood, one that is aligned
with biblical wisdom and divine admonition. In the poem “Vanity of vanity” the
“eclipse of the sun” serves as a metaphor, embodying an attempt to obscure the
beauty and goodness of the Lord with evil. The metaphorical representation of
the rock, a motif that can be found in various places in the Bible, is also present
in Ajiashvili’s work. “ The LORD is my rock, my fortress, and my deliverer,
my God, my rock where I seek refuge, my shield and the horn of my salvation,
my stronghold” (Psalms 17, 3: 411). The poet depicts the Lord as “broken” and
“pierced with a drill,” which elicits a sense of futility, although the hope for the
beauty of the dawn, a symbolic representation of a new day and the triumph over
darkness (evil power), is not lost.

Jemal Ajiashvili’s sonnet “November Leaves - Buried in the Dust” begins with
a depiction of the melancholic autumnal landscape, before transitioning to a
description of Abbey in a state of peaceful lethargy. This condition of lethargy,
characterized by a deep, sickness-induced sleep on the precipice of life and death,
is also associated with hysteria. The poem prompts us to question the reversal
of fate in the abandoned monasteries, a consequence of Soviet tyranny. The
age dictates the spiritual needs of humanity, and these spiritual needs find their
most profound expression in the act of creation. This explains Jemal Ajiashvili’s
close affinity with religious literature. A sense of biblical regularity permeates
the poem — the fleeting nature of life, the inevitability of death. Life is a full
cup that must be emptied, and the poet expresses a sense of regret, as “the end
returns to the beginning”. The human, fashioned by the Lord from the dust of the
ground, ultimately becomes dust once more, but this end simultaneously marks
the beginning of a new state. Thus, for the poet, death represents a transition
from one condition to another.

The poet has included two epigraphs to the poem “Who said the soul is old,
the soul is 0old”: “The candle of the Lord is the soul of man” (Proverbs) and “Before
I formed you in the womb I knew you”. The epigraph is crucial for understanding
the artistic text, as it immediately signals a certain expectation for the reader
and draws attention to the central idea of the work. In the presented sonnet, the
intertextual connection with the divine scriptures is evident through the epigraph
itself. The sonnet explores the themes of sin and grace, the struggle between the
soul and the body. The repentant sinners call out to the Lord for forgiveness,
seeking to return to the same state of innocence they possessed in their mother’s
womb. The writer’s message is intriguing: the voices of the repentant souls crying
from the underworld reach heaven.

The poem “Again the Mill of the Sky Worked Miracles” can be considered
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a logical continuation of the sonnet presented earlier. In this work, the poet
contemplates the passage of time, the cycle of life and death. The primary
objective is to remind the reader of the most significant event in human history
- the birth of the Savior. Through the use of allusions, Jemal Ajiashvili calls upon
the reader to seek a deeper understanding of the divine. As a poet writing in the
latter half of the 20th century and the 21st century, Ajiashvili presents something
novel, while simultaneously drawing upon established traditions. More precisely,
the poet’s focus is on the eternal nature of God.

Another remarkable sonnet in Ajiashvili’s oeuvre is “At Sunset Philo Sat by
the Aegean”. In this work, the poet describes the magical shoreline of the Aegean
Sea, where the priest, dressed in a vestment (‘philo’), sits. The ‘philo’ is a garment
worn by priests over the robe during sacred rituals. It is a long, wide, sleeveless
garment with a deep opening in the front, allowing for the free movement of
the arms. The vestment reminds the reader of the shroud, the cloth in which the
Savior was wrapped after the Passion. Within this poetic landscape, angels mourn
in an emerald boat, and myrrh pours upon the Mother of Pearl Mountains. From
areligious perspective, the poet creates a mystical image. The artistic culmination
features the juxtaposition of the wolf and the lamb, a symbolic motif evoking
biblical resonances.

The symbolic pairing of the “wolf” and the “lamb” has remained an enduring
metaphor in Jemal Ajiashvili’s poetry, amidst the constantly evolving world.
The poet employs these artistic motifs on multiple occasions. In the poem
“The Wind Blows Against the Gloomy Massif of Saburtalo,” we read the line:
“The sheep turned into a wolf, the angel became Tartarus and the spring
caught us prematurely” (Jemal Ajiashvili). These metaphors are firmly rooted
in the Georgian literary tradition. The earliest Georgian literary monument,
the hagiographic work Martyrdom of the Holy Queen Shushanik, utilizes the
metaphor of the “wolf” to describe the character Varsken Pityakhshi: “And after
two days, the wolf came to the temple..” (Iakob Khutsesi). In this single word, the
writer evokes a multitude of important details, introducing the character’s moral
complexion and veiling his ethical values. The wolf, after all, is a predatory, cruel,
and dangerous animal, devoid of the qualities of trust, forgiveness, and love.
These metaphorical representations originate from the biblical tradition. The
sheep, in contrast, is a harmless animal, offered as a sacrifice to the Lord. Christ is
depicted as the Good Shepherd who will never abandon even a single lost sheep
(Luke 15:4: 851). In Martyrdom of the Holy Queen Shushanik, the metaphor of
the wolf and the sheep serves to highlight the contrasting moral dispositions of
the characters, further accentuating the sheep’s gratitude against the backdrop of
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the wolf’s aggression. The artistic paradigms employed by Jemal Ajiashvili can be
traced back to the tradition of hagiography and religious literature, underscoring
the poet’s deep engagement with these sources.

The teachings of the prophet Isaiah remind us that “The wolf will live
with the lamb, the leopard will lie down with the goat, the calf and the lion
and the yearling together; and a little child will lead them” (Isaiah 11,6: 540).
This passage envisions an ideal world where violent, evil beings relinquish their
innate aggression, and a paradise is created, ruled by an innocent child. Jemal
Ajiashvili’s poetic work reflects a similar sentiment, as evidenced in the lines:
“On the Mother of Pearl Mountains, foreign myrrh cascaded, while a sapphire
sky wove peace between wolf and sheep, gathered together at a table. Nearby,
a small child tended lambs, soft and quiet at the forest’s edge” (Jemal Ajiashvili
2013: 32). In these verses, the poet offers biblical wisdom with near-verbatim
precision.

An examination of Jemal Ajiashvili’s poetic collection reveals the pervasive
presence of biblical themes, even manifested in the titles of his works.

In the poem “Ezekiel,” Jemal Ajiashvili reflects on the merits of the
eponymous saint. As a 20th-century poet, Ajiashvili writes about the harmonious
unity between the earthly and the heavenly realms. The Georgian-Jewish poet
examines the use of the Old Testament as a means to express the creation and
unification of the world. At first glance, one may question what a person from
Iberia and another from Nigeria could possibly have in common. However, if we
consider the biblical account of God’s creation of the world and humanity, the
notion of the fundamental unity of the human race becomes a natural conclusion.
This idea, introduced in Jemal Ajiashvili’s work, will resonate with the reader
once more. The reader is imbued with a sense of the poet’s extensive knowledge
of divine literature, his love for both God and humanity. Biblical wisdom and
divine admonition, as manifested in 20th-century poetry, compel us to grapple
with complex questions regarding the Creator, the world, presence and absence,
humanity, good and evil.

An examination of Jemal Ajiashvili’s poetic oeuvre reveals that his work
represents an integration of biblical paradigms, which defines the writer’s
spiritual and literary identity. The poet presents the gospel narratives and events
from the perspective of modernity, a necessity driven by the desire to safeguard
faith and refine morality. Ajiashvili’s poems often feature artistic forms and styles
characteristic of ancient Georgian writing. In doing so, the poet reaffirms the
timelessness of spiritual values and demonstrates how modern Georgian poetry
preserves the continuity of the literary heritage. It is a form of, and perhaps an
eternal dialogue with, the ancient Georgian literature and hagiographic texts.
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The article presents and analyzes Roland Barthes’s 1963 critical essay on Racine “Sur
Racine”, which offers a completely new perspective on the criticism of classicism and
Racine as a playwright from the perspective of structuralist theories . Barthes analyzes
the manner of Racine’s writing not from a traditional literary critical point of view, but
from a new way, which is called the “New Criticism” of the 20th century in France,
which later spread throughout Europe. The article discusses that Barthes, based on
his modernist theories, made a completely different topological classification of the
dramaturgical masterpieces of the great classicist writer. Despite Barthes’s criticism of
Racine’s classical language, he offered us a kind of understanding of the “metalanguage”
in literature, an example of which he found in Jean Racine, which, according to Barthes,

made Racine’s dramaturgy an object of eternal practical research.

Keywords: Barthes, structuralism, ,New Criticism®, “Metalanguage”, Racine,

classicism.

Roland Barthes (1915-1980) was a famous French philosopher, semiotician,
theorist and critic of literature and social sciences. His works covered many fields.
Barthes’ critical thinking has influenced various theoretical schools, especially
structuralism, semiology, anthropology, existentialism, literary theory, and
poststructuralism.

Barthes’ ideas have always been characterized by a love for fragmented
narratives (a narrative in a work of fiction) and poetic language, which gave rise
to a new approach to literary analysis, which gave rise to a new approach to
literary analysis that perfectly reflected the new age spirit of postmodernism. The
perception of Barthes’ poetic language should not be understood as a traditional
approach in literary theory, but as a so-called metalanguage, which is viewed
through the prism of structuralism.

Barthes is known for his following essays: the collection “Mythologies”
(1957), “The Zero Level of Writing” (1953), “Structuralism as Activity” (1963),
“On Racine” (1963), “The Death of the Author” (1967), in which he particularly
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opposed traditional approaches to literary criticism and others.

When Barthes was working on structuralism, his research focused on
uncovering the importance of language in writing that he believed had previously
been overlooked by critics. He confidently expressed the opinion that the
narrative reflects reality. Thus, his structuralist theory became another means
for him to change the mechanisms of literary criticism that were outdated in the
modern era. From Barthes’s point of view, language seems to be separated from
literature, while style is located in the applied space, the specific imagery and
expressive manner of which creates its own literary vocabulary.

Barthes, a semiologist, also attaches great importance to symbols. He argues
that a text is a literary work, but with an ambivalence in the constitution of signs.
It further deepens a new vision in the work: “On Racine”, where the author
already talks about the outdated standards of classicism and examines it with
a critical eye. Bart contrasts Racine’s authorial role in the work with the 20th
century structuralist theory of “the author is dead.” The French people called
Jean-Baptiste Racine “the great Racine”. The works of this distinguished author
of the classicism era were regularly printed, translated, staged and performed
in many theaters by various actors and directors. Almost three centuries after
Racine’s death, critics have shown unprecedented interest in his tragedies.

Roland Barthes, in his essay on Racine, was one of the first to apply the widely
known structuralist study to the field of literary criticism. The main basis of
the methodology of such an analysis is the principle of a new research of the
work - analysis beyond the socio-historical process. Within the framework of
this situation, the researcher should identify the elements of the literary text
and consider the connections between them only “on the background of internal
analysis”.

The process of Barthes’ study of the poetics of Racine’s work, despite the many
aspects it deals with, can be divided into several main parts. First of all, it is
an understanding of spatial organization; Next is the analysis of the plot of the
tragedies, as well as the discussion and classification of the types of character
relationships. It should be noted that Barthes’s “About Racine” (the first chapter
of the study) is the critic’s attempt to reveal the general characteristics of the
poetics of the writer’s tragedies. Bart begins his “reading” of Racine with topology.

Barthes defined structuralism as a means of analyzing cultural artifacts that
originates from the methodology of linguistics. Barthes’s critical essay “The
Death of the Author”, first published in 1967, challenges traditional notions of
authorship and argues that the author’s intentions and biography should not be
taken into account when interpreting a text.

Roland Barthes’s book “Sur Racine” consists of three parts: Chapter I:
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“The Racine Man”, Chapter II: “What Racine Said”, Chapter III: “History or
Literature?” The research presented in the first chapter “L’Homme racinien”
(The Racine Man), as the author says, was not about the analysis of Racine’s
dramaturgy at all, but only about his characters. Barthes writes that he placed
himself in the world of Racine’s tragedies and tried to describe his characters
on the basis of psychoanalysis, which he presented with the abstract concept of
“Homo racinianus”, without any investigation into the history of the era or the
author’s biography.

The second chapter contains a report-debate on the performance of Racine’s
“Phedre” at the Théatre populaire. As for the third chapter “Histoire ou
Littérature?” (“History or literature?”), it is completely devoted to the general
problem of criticism against the background of analyzing Racine’s dramas and
includes discussions about the history of literature or psychoanalysis with an
implicit interlocutor.

The author asks a rhetorical question, why are we still talking about Racine
today? There he responds that Racine’s work is very rich in the diversity of
language as artistic expression, and in this respect it became the main subject of
Barthes’ structuralist study. According to Barthes, Racine divides human relations
into two main categories: passion and power.

To conclude, Roland Barthes’ criticism and assessment of modern structuralist
theories of classicist literature, and Racine in particular, is as follows: Every criticis
able in his own way to understand the historical, psychological, psychoanalytical
or poetic truth of Racine in the name of his own history and freedom. That is
the novelty of this approach in literary criticism. Roland Barthes’s structuralist-
literary theories of classicism contradict traditional approaches in literary
criticism. Barthes analyzed in his critical work that the perception of poetic
language should not be understood as the traditional approach to language in
literary theory. It is rather a metalanguage that interprets Racine’s plays with
completely different symbolic meanings.

Thus, it can be said that Roland Barthes, while researching and evaluating
Racine, suggests: “reading” Racine with topology; The analysis of the plot of his
tragedies; Definition of the essence of the tragic hero in Racine dramas; Also,
discussion and classification of character relationship types; Despite the standards
of time-worn classicism, the problem of Racine’s creativity and others.

The interest of Barthes, as the founder of structuralism, in the works of Racine,
reveals that the plays of Jean Racine, with their structure, problems and other
poetic features, do not lose their relevance even after centuries.

131



93MbmB03s, 93b6MIgEHM03d s
30656Lgd0o

Economics, Econometrics and Finance

132



93540 IR0 LyILBTOBM T6N3IALNGIGN dMSGdI, 2024, No2(24)

80bsbligdo

3oBOWOo gdmgs LsgsGmggemb Lsds63m bgd@m®do Lsdsb3m dsBsGH by
9953 gEo B3MOgMmYdOL 30MHMBJBT0

06069 3m35¢w0s60

irine.kopaliani@atsu.edu.ge

6565 dmboo

nana.shonia@atsu.edu.ge

33930 §9Mgmeol Labgardfoxzm mboggdlodg@o
L5doMM39EM, Jmeolo
DOI: https://doi.org/10.52340/atsu.2024.2.24.10

bs8sb63m  Lgddm®o B3960 F399b0oL  93mbmBozol  by®bgdscro s 80bbybol
05000653989cn  dogmss.  3bsos,  g399bol  93mbmdozmeo  ffoblgarobs o
bHsdoobsgoolbsomzol oo  db00369cmds 53l bsdsbzm  Lsddosbmdol
306300000985L s bsdabzm 60bbgldo 3m639G96B o 3o6gdmb  sGLYdMBS.
bsgs®ggemdo  bsdsbem 93006030309 3o0slzemol  335¢0m3sbg do®R9bg05bs0
090335¢ms  Lsdsbzer  bgddmeo, ol 36sdHogmas  gobos  bsbgerdfonmbogsb

©s0m3009089e0 30Bbglo s J399sb6sT0  gsbbmEogemgd o  93bmdozGHo
7953065398006 9H0-9HD0  [Fo3sB9dero. dmgrm sofemgryerol Gsb6doendg 30

L3563 LgdBHMGHOL HsG8MBsanbgdo dsBsHYg 8mdbdstgdergd by mGH0ogbdoMHgd e
05659906039  H9Fbmermyont  30m03560985 3mbozombo®gdgb. dombgoszso
30608bwcmobs, ©gdog saoeo s93b 8563980l 36396 Es;05/3mbbmmosgool
30miglL, bsdsb3m 300 JHgdls ©s dmdbsbrBgdsbg Rsbgdol 0gbdLIRMAsL,
35D BY sbsano 8058530l Goge 5300l 0593300000 LOGMXEIGL s 5.9. Bog

Bs3L 85630059m(H0L0 0530LX9R5¢0 37963969b300L 9e9d9bB 9.

U533560m boBY39d0: 0mdbIsG989er0, BsBEOOL sbsero dmbsffoery, 06m3zs30980,
30637969630, H9Fbmrma09d0, G9aeogds, mdobomydos.

Iglogsgo. 93mbmIozol  2963000MgdOL  MsbsdgoMmzg 93y
Lodomm39ml 93mbmdogzs odgMmE0B3Eo0l 15305MmE oo EMmbom @
15396Mb3 YO M-5T0BOLEHMSE0IE0 BM0YMHGdOL LOTFOMOM Fodmo®MBggs.
d019b95350 530y, dsBMOL Bmaogmo BgadgbBHL J399sbsdo, dsc dmMol
LS0SB3M  LYdBHMOL  3MBEIbGH®SE00L  Fooero  bsMolbo  sbsLosmAL.
930bmd030L 0gmOH00L 36MmdOE0s, GMI Jorswro 3mb3gb@®mszool ddmbg
05DMHOL BEAHOWJBHMEBS ROl Fooo oMol SOLYIMOL 296530MMDdYIL.
5990056 298mI0bsMg Ma039MH0s MM LodoMMzgErml Lodsbzm bgd@Em®do
3MLYOMBL BoDoMBY Tgloliganguo 3mbB3MgEBHMWo 356H0xM9o0, MMIWYdO3

133



03540 Fa0ANN0L LdBIITNBM ‘V6N3IGLNGIBN AMS33T, 2024, No2(24)

0o60Mop9bgb 53 dsBomBY sboro Imbsfool Jqligerols sdsd®MeEgdgwn
RB3JGHMOJOL. gb BG09MJOO 3JMHOMELISP 033¢JdS, FJBOIEIMS SGBYOYO
056M09M900@b  BMYogMHmol Mo s bgdmddggds IgbmbBgl, dsdob
035 bb35d56H09Mm0L 30H0Jom godeogMEgL, Iglsdems MMIgE0dgdsG0gMmBs
L59OOMP 35MYML 5B MdS S PBBOIGL sboO TSI IMEGOEGOO.

LEoGHooL 063 gMgbol mdogdBHL FoMTMoygbl Lods@m39wmls Ladsbzm
L9gdBHMOOL 25630560930l MobsdgEM™M3g  BHYbIBE0s - BHPOOEOYIEXO
0963900056 965990060™39 30830 3563905907, d5BODBY Tgloligergwro
056M09Mm900L IEAMIEM™MIS O FoM0 OMYMOEF OO IMGdEOl HMEO
GOBOMEO 3563900LsmM3z0L.

339308 doBsbo Bodo®mzgerml Lodsbzm dsBsMbg sbowo dmbsfogols
d9b3c0l JgLodEgdEMdOL  Rosbsgrobgds MbsdgEMmM3g 30HMdYdTO ©
BOBOMEO 35630l BodMdogerm LyJdosbmdOL 39ML3gdEH 030l gzolgds.

300005000 LB 0: 5930090 JE0 LdJsMMZGE MU LodEIM GOl
1MmOIoMgd0L d30090Mds XM 1918 (gl ©oofiym, 39Mdm 59539 farob
28 950 o0LZs LodommzgEml gMmgbmo 356308 ssMlIGdOL bszombo
005590690 LodoMmzgwml  ©sdMmM309dgmo  bgwobygergdols doge.
1919 fiewob 13 ©9393096OL Lodo@mzguml ©gdm3MsE0Io Mgl3dwderozol
595311969390 360900LS S BodsMMZgML MHYL3BE0 3oL JOz3MMdOL J0gH
30090 0465 3956mbo ,Lobgerdfiogm 356308 ssMLIYdOL Tglsbgd”, Moms
9399496580 Bodsb3m LobiBgdol FoMrgyIoMgdgmo s JOHM3bMEO RS-
1536M90GM  3m0G030L  2obTobmM(309wgdgo  MOYBML  356mboge
2bJ30mboGgdsl Boggo®s Logzmdzgero. bodoMmzgwmb bobgwdfogm 356305
53bJgombogds 1920 fiewol 03w0lLoE sofym. 3sbmbol  msbsbdso,
50603690 LEGOWJEHMOOL IMLYIOL 306039039 VO ,,LodoOM3gEMls
Lobgedfogzm ds630” 9fmes. dobo doMomso BMbJgos 0ym  gmewols
908mg3930L5 5 MHg131930 30 B0 5OBIOOL LESdOEIMEOMBY, 52003
35FOHMdoL, dM9H39MdOLS s LemGErol JgEBIMBdOL gobgzomsmgdolsmgzols
930935000560 Lglbob 35399s. Lagdo®mzgaml bobgwdfoxm 35630l 3oMzge
530X ©M3oMg 9MRgM 0dbs 36mdowo Jo@mzgwo gobsblobGo 0slmb
©mOMJoxzsbodg (35630l obEMMos 2024).

90195905350 530L0 5GBYGOMBOL I30609bbOLY, d96305 Lodsermgzgarmliomgol
09360  LoLoMPGO™ s 3603369 mzs60  Loddol  493909ds  dMIBHOM:
39b5bmM309ws Mol GgRm®ds, dgoddbs 9609369 mgzsbo  MEbmyGo
Logommdm  M9H9M3900,  800mg3930sb  sdmopm 53096 35335B00L
3M3obsM0sEHOL dMbgdo. 1919 (gl 300md(393500 39300 ©TM+)30IOICO
M9L3dE030L 30M39W0 JOHM3bMEOo ROl JOHMYMEo Js@mmo dmbo,
OmIgeoi Imdszswo  JoMmo 35BHol LEsdowwmo JMGLOL geMo-
900 Y5O0 256M3BEH0 Mbs Q9TBIM0YM. 58539 39MH0Mm©T0 LodsMM3germdo

134



0. gm3omonsbo, b. Imboo

3o0blbs BodoMmMZ3gmU Lobgwdfogm 85630l domMBol o oswo, HMAgwros
15dd0sbMmdOL  sMgowoE  TMOEI3S  9FIMOL,  sxgbsbBgMOL,  ILEgEgm
0996M9000b5 s BYTYROIW ML MgROMbYOL (LoJoBIMNZgW ML gPMm3gbmwo ds630
2024).

1921 Geob 21 0999630l 8909y, GmEabsg  LodsGomggarmdo
©05394oMm5 LEdFMMS [HYMdOWGdS S §3999650 IMYS WITMY30 IO MDY,
,854oMM3gmlb  bobgedfogm  ds563L6“  Lobgwdformgd®ogo  Lsgmdzgwo
390M939Wws s 8B 9MLGdMds Fgfy30@s. 93 3gMH0M©OIL g9bgGmowm®o
09630L 53BJ309g0L ,,LogdoMMNZ39gEML Bsd FMMS LM EFOSEIOLEIMO MHL3dE0 3O
09630  SLOIMEgdS”7,  LodsB3m  LgdBHmMo  OHmamOE  LadsGmgzguwrmdo
31939  Ymxowo  LsdFmms 3933000l 4399469080 (396G 90BYdo©
035600 90Ms. LOE0sEoLEBWOO §3bMI03zol JegmMds Jomo 93mbmdozol
3965 0BgdMwo JoMm30L 0bLEBHMMIGBEHI 29MoJdbsl (3OEMI..
@o0fym  Bobggzsmlom3mbmgsbby  dgBHo  3gMomo, Mmdgwos  0doom
bobosmMEYOdMEs, MMI d563930L sOLYdMdOL F0bgI39® BoJBHMIMOZ5©
Lodob3m  Boddoobmds o6  sMLYIMO©s, M5YBsE d63900 bdgabsbgzgem
Lo 5MHMYOS© 25005093696 0Tl godm, MHMI Lm0 Mo dmmbmgbowgdgdols
©53054mBogds  0M9JAHOMWws©  Lobgwdfomzm  sdoboliEmozome
656939 0dbs 25630MH:Mddo.

bodob3m  LoliEgdol  gob30msMmgdols  olEMM0sdo  LboJos@mzgwmbomgols
oo 93e3o 1991 (erosb ofjygds. 3mwo@03mo ©sdmY30 0w Mol
933900l 99900092 939996580  Bgbl 03009l LsdBIM  3HOB30390bY
©553dbgdemo  93mbmdogs (3m3bobsdyg, 3mbEG®odg 2022: 111). dggybols
fobs8g  Oe®  ModMeg  3OMdWgdsms  JmEOL  gOHm-9ghHmo  439WwsHY
MOOMgbo s 9960d3b9wm3zs69L0s  Idwszmo, 3MBE3MM96EMbsM0sbO,
dmdbowo s bs0dgm Lsdsbzm LobEgdol dgddbs, Modgbswsa J3gybol
9306m3030L 25630056935 36093693560 M0N0 LodsbIm
LoLEBYIOL IEYMIEMBIBS S LBBHIBOWIMHMBIDY. Lodsb3zm LGgM™ dmombmgls
LYOOMDBME  YgMBOEPYISBS S TBoMmOFIOOL, MMI b o6 TgoxzgdbmU
939960l 93068030600 3H0BOLOWL godmligErol 3OHMEgbo s JOM3bmwo
99990b9md0L 0b530MEmO 2ob30maMgds.

056599060m39 9OHM3bmeo dsb3ol FmE®IoGmgds 0fygds 1991 fgwl,
O3 LdJoOmzgwml  MBgbsglo  LEdFML  2508FY3930wd0m
UogdoMmggarml  MHgb3mdeozol  Lo3MmEYdsE  2odmibo®s  dob
AIO0GHMM05Bg 9MLYdMO BodFMMS Bo3MgOEM LoLEGYAoL F9ds9bgwro
939ws LAH®MIGHMOS. gmxzowo bobgedfoxgm 356308 d5BIBY IRMIbEs
LoJoMM39W Ml L3OO 30L GOMZbMwo d5630. 53539 Herols s330LEHMLd0
396530085 3560635 Lygdzgo Bsmyseds Lods®mM39w™do MmMOsMWL0sbo
1505630 LoLEYIob BsdMmYgs0dgdsL O FoBLEDBPIM, M) 30L s HMYME M

135



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

3969b0MM 309090065 B SE—-153OJPOEBHM MODOIONMBIMS MMM YDS
@5 5 OME0o MBS §09ds8s 53 J0ToMMMEd00 BodsOmM3germl gMmgbwye

0963L. 939960L 396G®owmE 35631 d9Jdbols 306390039 CWYJO0b ghims
,,B9gdoOM39eml gHM36mwo 356307, HMIgeroE ddwsgzm Lobgedfogmadmog-
9306m30316 0bLEOGHMEL Fo0dmoy9bL.

JoOmmwo  Lodsbzm  LgddHm®olb  dgmMg  0sMmlo  E®IOLLsM3Z0L
Pomdmoygboos do0sb ddes360 3039300 05639000m.
05659906Mm39  3060HMdgdTo  LodoMmzggarml  3mIgH 0o 05639000
L5gdosbmds  HomBmygboos IG5 RIMM3sb0  BMALIbBYIMYMdOL
RO 139JBHO0m, (YxOMo  GHMIOE0o bodgdbobggurm-lsligbm
@5 LosbaoModLMmMGdM-Boolm  M3gMo30900b,  ©OTMEZMYOWO
056599060™39 Bo-b53090GHM S BobsblHO oLBEHM™MIEEJd0Ms s
Mobeglio 9dbmemyom®mo bgH3zoLgdol Imbdscmgdom. msbgdoMmag 0563900
5359390990 560056 IM535¢RIMOM3560 M3gMH530900m, 0LobO MO EHM
62560H905L (9396 B J0dMd(3935L, 5539 Fom0 89839Mmdom bgds
930bmdozols s dolo bYd0gdBHIOOL WO3MIPOEHIDS, Bolnsbo Jowswrgdols
4035-394035, BOMdOmM M39M530900, LO3MBLMEESE0Mm IMALobEOYMDd,
LoOBE393m  FMALILYMGMDs O 5.0. JoOME0 B639d0 ™MBsTgEMHM39
93g530 Bs9myse0dbgb Hmym®3 3gdbmemao®o 3md3sbogdo, Hmdwgdos
doob{iMsx3056 Hobdlbitgds dmobobmb dmdbdsmgdgams LsFoMmmgdgdol
0963053030005 S 3dsxzMO 3mb63MMHIbE00L 30MMd9dT0 Forsew MbYBY
9500 ©530594MTBOGds.

LoJoMmM39wmTo  LodsbdOHM  93mbmTozsbg  Aoolgerol  ImIgbEH0sb
0997 LHBB3IM bgdEBHMOOL MYBMOTs Ho®doEHd00 30dEObIMYMBL, 56 21-9
15993791600 EMBdSEME B0bBLYIO 3OODBOLLSE Qomdwm, 2008 ferols Hlgom-
bodomm39ml mdolb EOMBsE BoJEGHOMI© F9RIObIIWI© BMbigombo-
0905, Fbmwmo Msdgbodg ™300 TgRgMHs 0563900l doge Lglbgdol
393995 ®0oL3gd0L M9300sb 530 gdol JoBbom, 15939 Fglsdwrm Jobodswrwy®o
5653503980 450565  AbmgBwom  3sbgdool  doge  Fomdmgdbowo
©0M3Mgd9003. ©©I3bg  Mgocmdsdo  Johmwo  Ladobzm
L9dBH@O0 03039 FoMToGJOI0D (30WMOL O30 FosMIMZIL LOWIWOSE SHH
3990§39390L - B3960 939960l IgBMdWs© J0dE0bsMg MmAL s s©bodbwmols
3000  Abmgwom  Lsdb3Mm  LBIMML LML  sboew  BogHmsdmOobm
9303090L,  99DBOM©390Ls @S FMmmMbm3zbadl. dmerm  s;mfiergmerdo
L5063 FMALEBYYOHIMOOL s 3OMPWYJBHIOOL  AOEFOTBOVIENGOOL  3OMEILO
00993560 05639000 obLO3MNOGOOM ©sBJsMEs COVID-19-0b 3693963000
©OMO0bEIW sbow  Mgomdsdo. OXOGHIWODSE00L  5©gdo  LMego
G9930  Ogbsg LsdB3M  BgdBHMOOl  yMm39WOPONOMBSL  FoMdmogbl.
30090300 8563980 (Herosb Hersdwg b Madem 9@ 0639LGH0MYdL
136



0. gm3omonsbo, 6. Imboos

3bmM 30909096 3H9dbmemao®  Loobwrgqddo, Lsdsb3zm LgMH3z0Lgdol o
3600199 BHgO0L  2o30BRMWMWYd5d0. M5IBs©sE 0gm ebrmglio Lsdsb3lm
A996mmy09000m B630MmboMgds©o 3MIgOHEoMo Bs630, BogEOIMO©
603653l 2Jmbgl  3mb3EBGHMWo  MB30EMSEILMBds  BDIODY.  brerm
09630630l EgdbmemyomEms Bsdm®mBgbs 60dbs3L ymzgwr®ow® Mgi0ddo
39653091 dmdbIsMgdgdL s TgLodsdobo Fgdmbogoel. 0sbsdgMmag
3WMBSOBO300L  306MHMdYdTo,  d563900L  Bobsblmo  HglbOLYdO
3ogdL0ToMMO© B0ToMM0s BodIBIM  FYIbmemyoqdol obgzghoby o
9mIbdo909w s 30O MMO LgM30L9d0L gordxmdgligdsby.

©90LIMZ0L 55 FoOEHM LOgBobsblM Lgd@m™Mo, Jmrosbo Almgwwom
LBEOHYYE05 9HO godmf)393930L 06589 L. JoOMNO LsdEIM bgdE Mo 30
§o6353900m 5OMTG3L 536 53 LOOMMEY9dL, 535L 0L BogdGHoE SILEHWOYOU,
03 Qobmen 2022 gl Global Finance-ols dog6 Lodo®omgganml g6Hhmabmwo
05630 3M9HBoab@o dgbmg ILLbgws AbmBwoml  (395EHMoGo
09639090l Bov)39009Lbm  FFsMINZg®s TGOl (LodsMrNzgwml 9H™M3bmwo
09630 2024).

©@O90LYMZ0L  LOJoMMZIWMB Bsdsb3m™ bgd@mMo Fomdmoygbowos 17
3M39OH300  o3gbHoMmgdMwo d630m, MMIYGEMIRSD 15 Jwsbozmeo
0563005, bmwm 3 308360 B5630 (Lods®mzgerml gHm3bmewo 35630 2024).

L ,390U960  B3630  LodoGmzgwm® 306390  30BONMo 856300
Lodoem3z9wmdo, OHMIgedsz bsdosbmdol wogbbos 2022(-ob bmgddgmdo
doom. 59 gogBHom 89a30dwwos dogohbomm, MM #Hgdbmemaogdols s

BOBROMEOo 1YM30L9d0L SMegMEdo sboo g@Eo3o sofgm LadoOmzgumls

Lodob3m Lgd@™m®MTo. gl 99339 WOIPILEHWIOES, ModEgbssz 2023 fierols
B93d396-0939389Md0  LodoMmzgemlb  9MHmgbmeds 056305 3093 ™GO

BOBOMOo ds630L oEgbBos oliEs. 93 39651369wm dogEsm 7 30560
Lo@guAH™ 99090 BMb30MmboMgdoL  MRwgds. Mol F9dgyog oLobo
UOMEYBoo  15gdosbmdOL  MBEWGdL JooEgdgb, G5 mdds mbs mv
©©5530594Mz30adL  MH9RMsG™MEOOL  doge  ©ofiglgdmer  30HMdJOL o
BsGIBA™ 39H0MmEL [oMdoEgoom 2503w0sb. Lsdo 30BROWWO d3630 drm
@6 (goffodo, 56y 3 sbogro dsb30. SLgmo  Ggddom  LodoMmggumls
Bodob3m BoBoOBY oo 1363900l  9dmbgbs 90-0sb60 fergdol F9dgy
56 530dL0MOMS. 50bodbMEo FgsMmgds FBMWME MoMEYbMmdMO30
956396900l B396900LsmM30L  godm3z0g4gbgm, Mo mJds Mbs SedsMMBdOL
©mbgBg3 9O 5003905 LsdsB3Mm  Lgd@BHmMol  IMmsdsdggdol  gobgbols
Moberglio 39dbmemaom®o 3563050930l sdlabwmgdom [omdmddbowro
396096305 9569l 90-0560 Hengdol Lsdsb3m Bgd@MEMOL M3MbEHM™ME®
Q5 ©93:3090L J0ds bogd0sbMBS.

©O90LsM30L BsdE30sE BsobGHIMILM LM 30Wgdm. 35d0b GM3s

137



03540 Fa0ANN0L LdBIITNBM ‘V6N3IGLNGIBN AMS33T, 2024, No2(24)

BOBROMWOo  93mdolb  sEYMIsdEy  Lodo®mzgeml  Lsdsbzm  bgd@Gm®do
d99mliges sboeo dmmsdsdolomz0l 03I Mo 0ym, MMmA Loggobsblim
05BMoL dmbofioerg do3MHMBOG0bIBM MEMYBOBsEooL BEIGHWLom ghHmo b
500096009 s0fegmeols dsbdobyg sbbmM30gegds boJd0sbmMdSL o
3900092 009 oBIOM©S 356308 BMEOTsBHTo Logdd0sbMdOL AoaMmdgeEgdols
53303300. FbemermE ol 990099, M3 9PMMZIIES BodBIM Logdosbmdol
3°0M3009d5L,  LMWoEME  Jmygdsl s IMEFMWMOom  bHIMIVOGH™M
3OHMNBIL, Fgboderms 30099O 3090 35630l BEIGMBo® dogaMdgegdobs
15dd0obMds. 0EIBEGHWOO 2BS A505GMs: Ll “Bobzs 03630 LodsGmzgwrm”,
OMIgebsg 3mIgOgomo dsb3ol woigbbos doowm 2013 gl s Ll
“3090m 05630” - @oEgbbool Jowgds 2017 Fgwro. dmaz069d0m ,30g0M
0563095 9golyos LEMEsE 530635 85630%. F0d0bsdg ImdgbEobomgol
»0030MmbOR0bBBLM  MmEYbobsE0s  3MOLEIWO,  OHmIgwog  BBIODBY
2996930060690 2007 Her0sb, ool BgmEbobszool 3OHMmEgLL s
MobeErmgls Imdsgzodo dogmm d5630L LESGHMLOM FosgMdgergdls Loddosbmdsls
(396mbo 303Mmd639d0L Lbogdosbmdol dgbsbgd, 22/02/2023). msgol dbMOg,
oo BGHOWOL  B5630L-003MM  B5630L  AoBgbs  BB3MITMEOL  BoBIOBY
3963399 2930965l dmobabl  sMLYdIME  3MBE3MM96305DY, M3
30639635300l MBYBY sOMLYdOMO Fogergbs s (330930l dmbgbs
Mo 0469ds.

509bso3 089639008  FgMfgdol  Logombl Tg39bgm  Loob@gMglms,
3°053bgomm  306396@5305/30BBMEOEsEo0l  3OMEILL, Mgl
L5939 ML BodSbIM BBMBY 3JMmbs 5P dmenm 8 ferol Jsbdowby.

3M6bm0©sE0s bygdoMmgzgmmls bsdsbzm doBam by
3mblmmosgool & B0 Beabsf B350

2015 Ll 09000L0 35630L s bl 05630 3MBLEH6EL TgBfgyds

2015 L Logdo®mggerml 35630L s bl 30035 35630L dgfgds

2016 Ll 3OHMAMgL dsb30L woEgbbooL gowmddgds @s sMOLEdIBIM
0bLEHOEGMGHO© 25Msddbo
Ubgd—0s  @o0@EgbBos  BsBmoGmmzy  BdB3  39335LL

2016 0939039963 0. J0Bgbo: HgMHds0x 630 ©sdRIbgdgwo
3035600b go3m@MYds

2016 393035¢ 056300 abIMH35 BGd—0L MYYME5300L SMM3930L
3990 (8490l 2o0mgmeHYds)

138



0. gm3omonsbo, b. Imboo

2017 30360mb530656bMm MmOYoboBE0s 30g™mId Joomm Lodsbzm
039bBos
2017 bbb 0900080 35630L s bl HYL3wId03s B3Ol Tgefyds
2021 LL 3690™ 056305 890dobs Ll 3ob3s dsb30
Ll 3000000 35630 X MOY 0oL 3MONBIGdOL 4olbgolgds:
2022 05Bob 056385 9g0dobs Logserm dBoBBYLOL dMmOHNF o
0dgMMO 856305 g0dobs 3069 s Lsdswm doBbglol
3OHNBIWO

Figotren: LsgsBomggemels ghmgbrygmo ds630L 398339MwoO.

3HO0WoEsb 0339905, MMI  sbodbme  (enrgddo  LodsGomggarmdo
5096009 93069 BmIol 056385 Tgfyz0ds  Logdosbmds, bsfowo 3o
albgods 85639035 Jgoghms. 30bLME0sE00l Bgdmswnbodbmwo g@sdo
3°0mf39Mwo ogm 58 Hngddo Lodsb3zm LgdGHm®ol  doMgameomgderols
8096 25@MPONWO 3593530900 LEBHYLTHIWL3IW ™M FMEWOGH0I0 S
31939 3Mb3ME9bEool BOHEOL BMmbbY LYLGHO BMsT>TYIOOL BsDBOHOWID
3°L3wol 0MbdMO30 3OHMEILOM. dME® 3gH0MEI0 PIBOJLOMYGOIWO MOO
3MBLMEMEs300L 3MMEgLo 30 296306MHMdYdO 0ogm: 30M3gw Jgdmbzg3zsdo
d9byomeo 05630l  0B39GHMMOL  Logdo®mzgaml  Lodobzm  d5BEMmO6
3°U30b gosiY39G0WYdOm, dMEIM (33¢0egds 30 AbMBE0MmTo J9Jdbogrds
3boEds Hgomdsd 96530MMds. Abmrxzomdo 36M939096G™ BobsbliGo
1596430900L 25396905 259M0f305 LodoMmMZgEMIo GO 3530ESWOM
1bJgombo®mgdoo 835630l LobdoMgds.  ImAbIsMGOGMS  ME3EgdgdOL
©5330L5 5 LORoBIBLM Lgd@MMOl BEsBdOMMOMdOL OO MB3gEygmaol
doBbom  LodoMmgzggemb  gbmgbmmo  ds630L  dogh  dogdmer  odbs
39605300 350Y39GH0Wwgds ©s dmbEs ,3000 d3630 X MOR 0L

3OHMNBIGOoL golbgolgds.
33w090900L  dobgz0mo3 BsbL, MHM3 doMOMOIEI© dmem fargddo
5300 Jmbs 96 Boddosbmdol dghgegdsl, s6 gefgdsl. dbmewm gMmo
oo wogbbos  gooEs  YmBowr  03MmbIgobsbm  mMboBszosby,
HMIgeoE MO0 50090 Fgaro Logddosbmds 303MmMbagobsbml bGsdmboo
@5 B5DBMHOL INM535TGL [HoMmBMOPIBs. 03039 B 250565 F03OMBEGObIBLM
62560530 806359, 300009 3MIGMEF0O d3630L oEIEBOIL FoowYd..
51939 MBS 500boTBML MM I306Mg DML s T9gEsMYO0m “sboen dsb3lgdL”
9m3Mdogdmwo oo  MFomsgm  LHIMIOGHM  BBIODY.  Hodlmwo
36543030056  godmdobsdyg, FoBGMEOo  d563980L  9gMHOL  sFYgds9©Y,
396mbb™Ioge 3GmEgla dooBbgms 999ga0 - 0¥ 5OLYdME MGOEMdSTO
50300 996905 Bodsb3Mm B3BBG 9B IM5dsdol FgImlizeols Bogd@U,
139



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

3ol dmfiggl OHMIgodg sGLYOMEo, MMbEsE I30Mg bBmdol 35630l b
90360mbsx530656LM MmMY60B300L T9dgbs, G®Md d3069 fowo ds0b3 0 353ML
05DMBY. ) Lofiyol 9BHo3bg dsb3l 99bgds gdgboero Lodsbzm Logddosbm-
B0l 98MmEE0Wgds AsFMLIBNMIMO Mo 3MMHGHBIIddo s 5L
JOMO© MLMELO FgGumo35DML BBl IO  BHoMm0xggd0 LHIMIVOGH™M
360HMm©H90bg, 946905 MgoMo Fsblio ©s09330MML MH30B0 SHOWO
05BoMBY).

2b6@s 0mg35L, ®MI 0GOS 93mgsd 53 FMLIBOYOOL FoMHMNYOYMDS
939399  o0ygbs. @@L sbowo  Mgoemdol  fobsdg ol Lodsbzm
L9dAHMM0, s0HYm 0RO 0563900l WOEIEBOMYds s TgbsdsdoLo
05DoMBY 29BbbY6 sbowo FMs85dggd0, MHMIJWMsE 9§30 98dOE0S
393900900 Jobsbo gobobmemEzogmmb Bsdsbzm LgMzolgdol dofimgds
9Ibdomgdgdolomzol,  doMOMII©,  JWwgJBHOmbmmo  sOHbgdom
(3OBOME0 d56300... 2024). d5BOOL sbogro dmbsfiowrggdo dobbow obobseggb,

BOBOME  BEAM5BHIR00Dg  39LLZW IO  Pobsfgmb BdsBEMOL MMM
A6o©O30Y0, 3939 B9JbMWMA09dBg MmOH0gbE0MGOIO FMmIbTsMGdgO.
50b0dbmer 36OMmEgLbl Fbo®dl MFgOL 939960l 396G MEmO 35630. Lodsbzm
L9JAHMOOL MIYMWIGHMO LodsOm39wmdo 308300 35630L dmgerols
3963000090000 JoBbo olsbogl, bgwo FgmhHgml 0bmgszow®do doBbbgl
99900l 5630005609050, B0bIOBLYOHO 3OMEYJEHIOOLIMSZ5e YN M367d,
9mIbdo®mgdeol 45MTgdm sO®LYdME 39dbmeErmyo® 0bg®mLEGHMIE MDY
96900, dmbgebgdmwo, LHMIxRo ©s bgwdolsfigomdo 3FoRMMEO
530656LOHO  93mboLEBHIOL  2ob30moMgdSL,  sbswro  B9dbmemaom®o
9m58539900L  90mbgesl s  3Mmb3MM96zool  4eBMEsl  Lsgobsblicm
L9dBHMOdo. 30ROMEO F9JIbmEmy0qdol sLEBYIMYd0m 856390l BbgdsM
boeo  3m63M9bEGH Mo MB30MsGHYmMdYd0, F0MIHIOIZIP  QIMYMITBOIO
5QR0IEIOSMJMOOLY,  FOr0sErgdol  Jugrols s sMLgdMo
0bgx3cm5LGHMIBHmoLs.

Lo0bGHYMGLMS  OMYME  bgds  F0BOWWO  d563900L  BsTMYS0dYDS.
L5JoOMZgMb gOmgbmwo 156308 Joge sIbowos 0RO dsb3ol
©o0396BoMgdoL  3M0b303930, o3 Awolbdmdl  FdgsMgdom  Alwydw]
dmmbmzgbgdl  sbowo  GHodoL d563900Lsm30L.  oEIEBOMmYdOL  3GMEgLo
5900960079 9B530LoQ56 Tgy9ds:

I 9530 - 3083600 356300 3MbEIBRE0LMD 53035630l Fglsdsdobmds;

IT 93530 - LoGHILEAHM 39MHO0MPO, 53 FErolbIMdL Lofyolbo dmogerols
0bLo0YMH OB EgLEBHOMGOIBS S LHOBFZMOTs30M LOLEYIGOOL EgLEBHOMGOSL;

III g&odo - dgmMg 9Bo30L Ho®mdoGgdom 2030l 99dymad, 1d0gd@L
90933995 LBIB M M39MSE0JOOL MG Mg:08F0 QobbMM(309wGdO MBS,

140



0. gm3omonsbo, 6. Imboos

96™36o 35630l 8096 IYIHOEO W0ToEHJOOL BoGMRRWgdTo (F0TROYIEXO
09630U... 2024).

960m3bMmo 35630 Bgdmowbodbmer  wodo@Ggdls s Immbm3zbgdls
395bgEagh  39POMEIIE,  ©>  ©T3TogmBowgdIwo  FgEYIdoL
d900b3935d0, BembLlbOL 35631 oYgboe T9bOM3gdL. >5bodbmeols
09000 05630  450aMdgegdl  Loddosbmdl  LEMmwymaowo  bsdsbzm
©0396%ools GgLsdsdolo. bgdmombodbmewo 3HmEglo doduodmd 3 farol
396353mdsdo Mbs LM IL.

HMAMO3 339 9006035, 30639000 JoOHMMEO 3083MXI0 d5630 ,390L9MS
LodoMmm3gm® 35BOMBY 35dMBbS s JOHM3bE0 35630l o3gbHos Joowm
2022 fowl. @©gobsm3zol gl 35630 LBOEsE sbo g@Eedbgs, 9Mmabmwo
09630L 2024 {iewol 12 056300L N11 9o6350amagdol Loggdgganby, 2024
Pcob 12 0563600056 (305360900 356305 IM03M35 WREGds Jobsbm®mEogmwmls
3M39OH300 0563900l Logddosbmdol Tglobgd Logo@mgzgwml 306mbols dg-
20 3xbeools 306MH39wo  39964BH00  9m35¢0olobgdmmo  gzgms  Lodsbzm
15dd056MdS S FoMIb 3938000 FMALIHNMGdGOO (3TYO GO0
0563900 bgd0sbMdOU... 23/02/1996). BogdEH0IMS© 3060390 0BGV 05630
9mdbdsegdgl Bodsb3M LgM3z0Lgdol LM 139JGHM00 FMBLobYMHYMSL
0535Hm3L, o MO0l ©I3MBOEIOOL  goblibs s Lglibgdol dowgds.
»390L965 LodoMM39gw M-l dogH IMIbTsMxdgdoLsm30L JgmoazsbIdmwo
Mb03smEmo LgMzoLos 306039ws@ LoJoMM39wMmTo OHMYMOF JsMmo,
51939 930M3MEo sbymodol (IBAN') asblbs (ger®glw®dbo: https:/www.
paysera.ge). 5060360 9360™321000 562560000 PsOD0s “93MML gHmosbo
2900bobL LogMEgdo” (SEPA?), 53 0d0b Lodw)segdsl 0derggzs, Mmd 93¢mdo
36256008LfmM9ds dmbgl 039 FoM3H0350 S FYobOGMOI MMYMO MO,
31939 B3 gdo Lyzmdolboml QoEobEom. gl ,3g0LgMs B3B30L“ Ao3bowgdo
M3065BHIMB.  LoobGgOgbms  Abglbgdergdols s  ©Y3MBOEGIMYOOL
dmBo3z0l d0Bbom s 30MMdIOL  Fgmogz5HIOL BB BsBIML.  slg3Y
130656L0LEHYIOLIMZ0L 0bEIMLgLOL Logsbos ol BobsbLYMO gwgagdo s
956396900900, M3 39¢gbsMo Farol dmerml sxodlo®mgd, 396MIm
096995 0799 565 30RO d5630L LoJd0sbMdS IMTYJd0s60 30M39W03g Fgwb.

300390 3083MWWo 35630l Homdo@gdmwo LsbGoMGHM 9&o3ol 43¢0l
390009 30093 MO0 boo 3083MHYIMO 35630 godMmBbEs JoMmmIE LdI6IM

' IBAN - Log®msdmemobm LEsbo®@ol dgbodedobs Fo®dmopgbowo Lsdsbzm sbys®odo.
IBAN 56250039000 58mygbgdols d90mbggzsd0 930090 96g90M0dol bmamol dg3omdom
30000l 5SEBSMMBS s LabliMmgdOL J0dWGOOL sbYM0 DY sbob3zoL boba®dwogmds.

2 SEPA - 9000560 936m 35@obgdol boghsg, Gmdgmog 93GMm3ol dslid@sdom g3mMml
993dHOMbMo  25obgdol Fgltrangdol 3GmEglol 3sGIMbOBoGosL olsbagl dobbsoc.
SEPA b53995gdsl 5dengal 9mdbdadgdergdl, gobosbm®mEogemb bbgswabbgs @odol mbowom
39000bYd0 93MH™To.

141



03540 Fa0ANN0L LdBIITNBM ‘V6N3IGLNGIBN AMS33T, 2024, No2(24)

dsboMBY: LL ,393“ s Ll ,3903 XMOX05“. ™03 Tomgobl 2023 Farol
dmerm d0gbo3s 3083600 35630l 0Eg6Bos, 9955050 LaBdguBm Mg0ddo
13bJ30mbocgd9b (9edglmbo: https://nbg.gov.ge/media/news/ ).

39BLo3MmMgdom  Bdmm  smfergmeol  gobdsgermdsdo  Lodsbzm
LgMH30LgOOL  PoEOBOVIGIST s 8363900L, GMmyMEE  IMIbIsMYOYES
dmmbm3zbowgdol  ©s3d5gmzBogdol,  ™sbsdgdmgg  B9dbmermaom®do
30035609050 3MBo30Mb0MYdsT FMsdbos Bosogo 30TROMEO 0563900l
399mBgbolsm3z0L. 19 sx30JdLOMYIMO HH9d39000 30aLX IO, G9g0degds
393539000 3OHMABMBO MM sboeo 30RO 35639001 9amLigens doBIOBY
3930Mdgegds.  dmbobgmdolomzol,  Mmam®E  Lsdsbzm  LgMzobgdol
9mIbdomgdegdolomzol  sbowro  B9gdbmmmaom®ms  gobgzomsmgdmwo
90505999006 459mPgbs IOIOMO Losbergs.  xobLswo 3mbB3MGm96300L
DO gHmol IbG0Z Lodsb3m LgM30LGdOL s 3MMEYYJEHJOOL 2o05539dL S
dgmbg bG03 5993560 0563980l MI0boMmYIMOo 30HBoEool bsffowmdmog
gL LGOSl Ao0Mof393L. obdoL JomMbgs - MOFGHMI dobs ghHmol dbGo3
sbgon0o J0IHB0WZIWO FOBOMEO 335653900BMZ0L JoMCIEO LHdIEIM BsbsGO
@5 9gmcMg dbEOO3 GoGHMI MIsMEGH03W0Y00 (30BOVI 0563908  JoBroer
150563 bgd@mmdo M39M06Md0L HYds? 56 oR3530(ggl IMd dowow
3M6396¢H0MHgdM 35BsOBY 9dmlgzesbg 3LoBdOMOM, Loz d5BEOOL
2/3 439960L 06 §o9Yy3zsb ds63L FoMogl o Tgusdsdolo MbEs 3500sMHM
3 35HOL 153590l doMO0MO® Fgbgdl olbobo 30MHbsBMDY6. V015009 F5300
50 m60 05630L (39390 BosbasM0TYgd™m 39M0Mm©OL FMYJoOL (305360Jd0
(Logdor3zgml gHM3bmeo 35630 2024).

OMAMO3 3oL03MOO d630L, SB939 BHYJbMEMAOMMI© 4963050900
BOBOME 35630, MHMMOE 3MIgOEowo  BEAMWIGHMOOL, Loddosbmdol
dmo395M0  doBsbo  FodlodocryMo  Bmagdol  Joegdss.  goLEmZOL
9mdbds6909w 5 IMmbm3b0eg3930 150563 gMHZ30L9d0BS s 3MHMYYIEHJODY
0563990l AbOOL Fomsw mbgbgs s3dsgmzBowgdEo, bdoMow ds639d0
SbGH0IMwo©mgd9b IMIBTsMGOgms JMmMbM3zbgdl 25903900l 3H9dbozgdol
3°9mygbgdom. 3dsxGm0 3mb3ME9bzool 30MMdgddo 3mIgMowo 0563900
bdoto MLHOYdIE ImIbITOYOgms IGO0 dmmbmgbols {o®mdmdabsls
5 990535H90900m SGH0IMWoMgdgb ©s 9Bxbg6 Immbmgbsls 3m@Hgbzom®
9mIbdo9d¢gdTo 5o 3MMEYYJBHLS s IMALabMgdsbY.

BOBOMEOo 8563900l doMomoo LsdoBby LYadgbGo GHgdbmemaom®ms
3963000060900 3083560930 S 30ROME0 3GMEJGHJOOL BMTbsMYdIEO
R0DB03MNO0 300900 56056, FgLodsdobo, B3390l FbMoE 50
39493600l dmIbscgdegdolmzol Lsob@gmalim bg®mzolgdol dofirmgds
396bMOE09wds. MA03M0s, MM Lsdobby dsbsMo 93mbmdo Mo
54BHoMMmo  Ambobgmdol o  bsfowl  dmoEegl,  sbgzg  IBoMos

142



0. gm3omonsbo, b. Imboo

056599060M39 9JbMmwMy0mEs© 25630m56M9dwo 3335609008 MHoibloga.
dmm©obo, HMI 308OWWOo 3563900 Mo30L LoEY3sL 0FY3096 Logobsblim
U9dBH@Odo 65030 HMOL. b (f93M9goL 9J300 339 PoEbOWLIOMEO
390339990 M300M5GJLMBYO0, M0MSE 0530L0 5ROl ©ST3IZ0MmYIL
39305396  39obsflogdme  B3BoODBY.  FoROWOMO©,  MHMYMOOEBS
9360™35300600L  gobsbLE  LoLEJIsbmab  0bBHyMs30s,  Loddosbmdsdo
bgwmzbm®o  06GHgwgdBHol  290mygbgds,  armdowMo  0bmgsomemo
903930l LHMsRs© ©IbgM3zs, 0bxMILEHMWJEHMEMOL oMy TsldEHd0b
3990 LOsbEIGdMIb O LBHOBIW (335 GISE A MBSO  MJYMES(3090Mb
9563035 5I3EH0Mds.

Lo0bGHYMGuMS  PYIEY  SOBYOMEEO  Bodsb3Mm  BsBOBY  globgargaro
0560096900 HgIMs©0b0d6wYo sbsero IMmsdsdggdolbmzol Homdmoyqbgb vy
505 53536 3MqdEgdlL. Bodsb3M B3BBG sMLYOMo ™YY 3MmEHbzom®o
056MH09M900 396005 099696 5JGWYSWMIHMBSL 96 SoMHoJom, 356s39b.

3bmdowos, ®md  B396ds  Lobgwdfoxnmd 2004 (erosb  sGogHmo
15356MmbdYd™m  MgEM®mTs  AsbsbmOEogws  MEbmmMo  0bzglBHoEogdols
dmbozol  doBbom, Gobo  sALLbYMGBOMs3  3FoBolGMsgonmo
35M0gM900, RBodBMIM035, 5O oMLYdMOL bogobsbbm Lgd@mMol sbogro
9b5Hoolomzol, HMmAMO3 5R0EMIM030, 1939 YEbmMMo 3m33s60gdol
©930LGHM5305 Fo0dmgdL ,,g00 Bsbx MOl 3M0bE030m. s939 A9GIMYOMWO
(9530039008 9999 J39Ybol Lodsb3m dsBoMo ©os s R9FZ0M3oegs
0639L3MMgd0LsmM30L. BgdoldogH I0b6EHIMIBYOME 3060LsMZoL Bods-
039ml LsdO63M BBOOL 0bBOLEHMIGHIOS ©0ss, MMbIE 33wg30L
Bo@oMgds s Mom©gbmdM03-bomolbmdm030 965¢00Bol QobbmM309wgds
d9L5dEgdgos GOHM3bmwo 85630l 398939MBY SOLYdIMO 0bRMOTs300l
Lo®3wdzgdy.  Lodsbzm  LgddHmMo 30  fiergdol  dsbdoewbg  Towswro
306376963008 306HMd90T0 BoIMYser0d©s Y39wsBg domoeryobzomatgdmem
@5 0bmzg53000%Dg MmMH0gbGHOMdME  93mbmdozol  dmbsfforgo.  Ladsbzm
L9dBH@OTo FogLoToW MO 3 F0MZ5CMBOL BEBIBIMEOL MMWO FoODIMS
dmm smfergmeqddo HMmEILsE J399sbsdo Imddgo memo §s3gzs60 dsb30L
59309000 g96053LS MBbEMbOL LoRMbEM B0oMHSBY s (3MES FMY30569000
3690019 @obGHobydo 2905305, WJOLLIMZOL MO39 ds630L  5J309d0
0060539000 03530905 BgdMo0bodbe Logmbo d0oMsBY.

o939 890dwgds  Bsomzgorml, ®MmI MEbMmgwo MYy 5EYOEMIGMOZ0
0639LGMOIOOLMZOL  MYSWMo© 5O SOLYIMBL bsfigobo 0bgzgliGogogdol
085M0gM0. Lodo@Mmzgermdo  bodsbzm  396mbagdwmdom  3mdgdEomwo
09630L 039bB0MYGOOLMZ0L SOBYGOMBL Lofyobo 3530Eswo 50 b oMol
dmE@mdom, bmme  3ogO®Mwo 86308 oEgbbomgdol  ZJoMmmdom
306390 s 9Oy 9B93BY 59 bbol 10%-05 Jmmbmgbowo GMIgwos

143



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

9393060350 bs dg03ml 50 d¢b-00g (39O d5639d0LsM30L
Usbgodbgggem 3530390l dobodsEmo  MmEgbmdol  goblsBrgzmol
dglobgd®, dmbero 1, 03/05/2017). gl 30HMdYdO BobsblMs© OO
bgdobsfizomdos MEbmgwo 0639LEHMMYGdOLMZ0L, 030l Jsm3zseolfjobgdom
603 bbgs boxgdo 9sgowoms@ dMsg0 Jmbgds, #H9dbogzs, 30mdMboscrm®o
3905BbOEIO0 S 5Q350649Mm0 MHYLMLGIO LosMMN39MT0 BYIMIW VOGOo.
5951 9853905 0bo MM 308OWWO 8563900 MY MEms© BMbI30MmboMgdgb
B005¢qd0L Jugeol as69dg, Tglsdsdobs 0bxgmolEwddm@ol bsfowdo
LMEOEMOO B0bBLYdOL §3bMB0SL 50F9396.

009935 351039965 LOdD M BoBIOBY b0 FMbsforol Tgligerolism3zol,
0653 gU 0Yml 308OHWIWO B630 GHMIOEFOIO BOWO0SEGdOL Jugeols
Q5 06g836MLEHMIEHIOOL 450907, 2560339ME dM0YMJd0 093 SJBYISWIM0S:

3mmbmgzgbol (dsBMHol dmEmemds) dgbmygs - B3gb0 LdBIM daBsMO

6500030o©  FoxIMYOMWOos Lodsb3m  3MM©IEgdoms s LgMzolgdoo.
L53MgOGHM  BsBoMDBY  3mBgbgoMo  gbbgdargdol  dmmbmgbols

530594080 gds brgds 3965305 s 153MIVOEGHM 30MMBYOOL Jo0Mb
dgmobbdgdom, M3 99BY39wgdlL  dsDBMHOL  BobsblvEmo  dmBLobmMgdom
39X9JMJDY.  M0Qomo  ImJorodgdo, OmymeE  Lsdsblm  LyMzoLgdol
9mdbdoMmgdgdo  YM39wEEoM  3bM3Mgdsdo  dogrosh B EH035
30(3dbgdom, MHmI ImObMmzbol @s359mBOGdOL Torse EMbYLmL
33943L Boddg. bdoGo 35639008 JogM J9omms35H9do 3O:MEYJEHId0 vy
L9M30L930 FMMbM3bsLE 30 MLHOMIIL S SbEHOTMEOMYOL Too Fo0TmJIbsL.
9590b66HM3505DM0 5190 BT SB0M 8553019390 IMJgEO 3MIGM30v)0
0563990l 3096, HME0s sboero IMbsowolimzol 53 d5M0gMOL 4osEsbgs
0Y) 3396MH0L 93w, 36083690m35605 0loE, HMI MsbsTgEMOMZYg JsHmmwo
0563900 0530L IbEI03 99339 oMMy 9696 BswswBHgdbmenmaom 3083560901
©5 9mdbAsMgdgdl 3990350 0535HMdg6 Fowroswgdol Jugewdo vy
©OoLABEFOMOO sObId0m, TM935WWRINMZ960 LsdBIM 3OHMEYYJBHIdOLS
19H30Lgd0L J0LYOSL. Fglodsdobo bo3d5Mm© BMmbogdo (056 s LMOBI©
6953069096 5OLYdME0o MY 3mGHIBE0MM0 BMIbISMO YOOl FnPbM369dbY
5 BYF0MMY09dbY, bdoMs (HobaLmgdswsg 30.

05M09Mgd0, MMAWdLOg  399BBosm  BLMWOGHWMO  M30MIGHILMDS
©365bsRgdOL  ©MBol  dobgzom - BsBsODY  BMbJz0MmboMmgdsO
fo0y3s60 0363900  LEWMWO®  5I3GHOMPPMO  5M0b  sOlgdM
39090mbmsb, 30339890 543l OLYMO M30MOEJLMDYI0, MMAMMOES 053
L59MdMMHOLM MHgLYOLYOME bgErdolsfaE MM, s0gMEIMdom fergdols
956doebg BsdMmYo0dgdo dmdbds®mgdgwms (69, 5030900 dsBOOL
fowwgdo, 3505w go@obawo boddosbo M93m@oE0s, 960056 3obsblMow
bGHOOOWIMHGOO s 5.9. Tgbodsdobd gu BIMOYOHD JGOM-9MHMO Y439esbY

144



0. gm3omonsbo, 6. Imboos

0O LAEY305 BOdIBIM BsDBOL SO0 FMMSB5ToLEMZOL, MBS
393953L d5BsOBg Tgbgansl.

693795300 M30M3GHIbMds - Lodsdmggrmdo  gwbgiombomgdawo
396390006 MO0 oM dsb3L dsBEOOL Fowrol 2/3 943l sm30LgdMEO,
obobo  499m0MBg3056  Fowroosgdol  Jugwols s  3e09b@GGoL
3053500 M03bMzbgdom  (LodoOmzgeoml 35630 2024, dmogso  2024).
do0b JoMGH03500 90dgds 50bodbmeols slivdmgds, dsgswoms 10
39000b393000  25dMm3ombmeo  Imdosdosb 9-b  smEowgdws 9dbgds
OH0Igodg 98 M6 35630056 gMo-ghmTo  sbsM0do. sbgzg 9OLYdMWO
6950Md55 obs, OMI B7xdoldogH dmdowsdgl b 00 306, MMIGELsS
9B FoMMGds Bodsb3Mm 5bM0Tol goblbs s sdolsmzol MMIgeody 856380
b gobobmM309wml  30boGo, 306390 LMo g ™o B30
ablobgds o 98 896398 B0530mb3L  LYMZOLOLIMZOL.  gAMIEObsMY
09996, M™I gb ™o LobGHgdmemo d60d369gwmdol 35630 FmAbAsMYdOL
9653500M03bM3bgd0m  20dmoMmBg3zs, Fo0  3080bsMY)  309b3HGOMb
bogddosbo  MOHPOgMMMOYdOm  ©393d0MdMo  bbgs  30Mgdo /96
MO2560D5:30900 56256000l 2obLBOLOMZ0L  953EHMTdEGHIMS© 53539 356390
908560 3396. ©599bos3 9Omo 356308 Foabom 3MbEHMmIYIbEHIOL FmMols
3625600856 9d0LsM30L BHMIEBIJ309d0 ghHmol AbG0Z LHMsRs© LOYIEXIdS
24/7-%g 5 51939 M396M53090L bs3gdo LsgzMmolom sbsbodxgdo sHEsgl.
3900935 00350, O™ oS M9379BH9305 WOEIM 356390L sMmdom fergdols
9dobdoebg LGB0 MMO Boddosbmdol o doErolbdgzol FgwgasE 93,
9t3M390v0 Q5 Y530 MMT J>05b MBODHBOWd06. Moms oliog, md
3050 59300 B3doMmOLO FobBLMOO MYLMMLYdO, MIMS T35 OBEOMBM™b
3996 My0mE 2o63056M905Dg s 56 BsFMMBEYL vsbegls ¢9bgb0sl.

3sL3BHs00L 98B  ©35380MIPPMEO  BMOYMYBO - LodoMmzgaEmls
LodI63M  BoBOOL  0bGFOILEGOWIBHMES  bgdolbdogho  s0bEGHIMglgdEo
0639LEGHMMOLsMZ0L 055, 196G 33930l BoGIMYOS O MOMPIbMdMOZ—
bsHoLbbMmdMm030  565¢0Dol  2obbmM30gmgds  dgbsdwgdgeos  9MMm3bmeo
05630 39993390 DBY 5OLYdIO OBFMOTs300L Logwydzgw By (LodoOmzgErmls
96m36mo 85630 2024).

BLMEMEHMMO©  499F0M35¢gs  LodsB3Mm  bgdBHm®ol  dmbsfowrggdols
5306560 562500390900 (fero®o sbyomodo 2023). JsBIEHd0L 9839JE b
053939060909 BoM0gMHGOL JoMmwyer LsdsB3Mm LogMEgdo 6 FoMTmoYbl
535063020909l BOBOHOL 3 BHIBEF0MSE B0 FMMB5TOLEMZO.

35D3MBY dmddgo mMy60Bs309080L LMo J3g30L dsM0YMHYdOo -
9 05M0gMHO N0 TIMI0WIOI0S B3BBG 3mb379M96EOL J3935Dg
@5 dob dog 3m6399M96@ Mo 356mbIgdmdol s Fglgdol s33sbY.
B39bo d399bols Lsdsb3m ULgdBHm®mTo 50bodbEo BdsMH0gMHOL TgMHdOGdOL
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dbcm03g 25059FY39G0 0ym 2020 Fgaro. 3m6309@ Mo bsdoxo gowsoys 2020
ferol bmgddg®do 3063M9bE00L gbobgd 396mbTo 9@ sbowwo ggwowgdom,

ol LoBdzgEbBY3 “3MB3MMIBE00L LosygbBHML”, 03039 3Mb3MEMYbzo0L
3399H900L  sMP39g30L  dglobgd  Tglero  LoR0ZMBOL BMEDY, 9gdwggzs
d9L5dEgdMds  BodB3M  fglYdMEYdId0EID  Fglsdsdolo  BobsblmEmo
©™3999963)9d0L 2odmmbmgzol s Ly30MbBY MYogroMgdolL (,LodsOmzgEmls
39bmbo 3mb37M96300L Tglobgd“, msgo V, dmbero 25, 08/05/2012). sds39 2020
09wl 3300 gds 893009 ,L9d5MMZgML MOY6M 356mbTo Lods®rmggarmls
9OMm3bmwo 35630l Tglobgd® s MYYMWIGHMOL  ©930LMs  LERbIBLM
L9dBGHMMOL Fo@IMBoygbarol, bgbbols gsd3gdo LwdogdEol 96 LogzMgod™
L50bRMM T30 B0YOHML 09 30637696300l Fgloderm SMEM3G30L MomdBY
BoB0gMOL/gobEbogdoll  @s  3mBEgbGHMsEo0l  Momdsby  FgEYmdobgdol
300905 s bboegs (L,LogoMmMZgEMml gHmM3zbmeo 35630l Tglobgd“, msgo
VIII, 8gbero 47, 24/09/2009). 59 3w96d300L dglermengdols omml gGm3bmwo
05630 bgdd039690MdL ,3063M96300L Tglsbgd® Lods®mzgerml 356mboom
396LsBO3OMo  [gbom. Lodo@mgzgwmlb ghmzbmwo ds630L MImegzhglio
50m3560sb  2o0mIobotg  3mbB3MEm9bgool  dglobgd  LadoHmgguomls
396mb3qdmdom ©sagbowo dmmbmgbgdols Tgieryengdolsls dg99bols
9053500  d5b63L  MBgds  5g3L  MB30MOGHILMDS  J0sboFML  3obsblGO
UBOBOWOMBOL OO MB3gEgmgol bszombl. LfmGMg Bgdmombodbrwo
15396Mmb3EYIWM 3300 gd9d0L FggEs© JMM3bMo B3630 Asbobosgls
Lodob3m o d0zmm  Logobsbbm  bgdBHm®do 3mb3gbGHMIE00L  Momdsbg
3939md0b90L, SHMEME309wgdL Loddob Im33eg30L, d5BOOL dmbo@mEMobyob.
3905093930 gdol  doegdol 3OHm3gbdo  4ssdfyzgBos  3mbEIbG®sEool
05359050 MdOL d9R5L9ds 36329096 2o6MgMLMSB, 130 3mbEbE 30
3MLYO0MO© BOM3L 9B9IEH06 3MbMMIbE0L oy MEromgderols dogH
b9 3m6396¢5305Hg ILEGHMOMOL 253935 56 IMbYds (,,05BEMOL s65EOBOL
3900MHO 30M0MYOGOOL I ZOEIO0L MomdIBg*, 30/09/2014).

d3B36GBY 3mgdgo mM360Bs30gdoL 39ME035™MHo/ 3mMoBMbGEMGO
06®ga®ogo0L 393wgbs - B396L J399s6sd0 GMAMOE 39MEHOIWM, 0olY
3OH0DMbGHIH  06GH9M305L  9MJYME0MIOL OHMYMmOE  LodoOmzgumls
96O™36mmo 35630, oly “3mb3MBE00L Losggb@Hmlb” dog 8999353900
L5BoONEGOMH030 ©M3F96EJO0, Fogowoms, 3mb3MMgbE00L LosygbEml
0530 Mool 2020 fiewol 23 mgBHmddMol N37 363dsbgds ,,05B6ol
9bse0Bol IgoMmOMO F0MOomMYdIOOL ©IFGHI0EIOOL MomdIBY“ (FMbero
20), Losg 3060306  5MOL  2oblobw3OMwo  3mMmOBMbE GO
3M6396¢®s3ool  gxobgdol  3M0EgM0MIgd0.  s0bodbme  doMOgOL
500 593l LodoMmzggarmli Lodsbzm LogMgdo, sy 3mbB3MGm9bagool
(93700M900L  396mbIEIdMdsTo (330 gdgd0L  goBoMmgdol 8999y
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9393003500 FgbbBgds. 53 5dMEsboL FglalMegdws 9OHMm3bEo
09630 35@gdMos bgwo Fgfyml Logobsbbm LoliEgdol bEedow®
@S 9839906 gmbgombotmgdsl, 3M6396096EHMbsM0sbo  qo0gImls
Bo3ygo0dgdsl, LolEgdM@mo GHobIOL 3MBEGHMMWU, 3mEbgom®o Molzgdol
3993069d5b.

bodomm3gml  Lodsb3M  B3BIODY  BHMIOEOWWO  d363gd0L  dMEM
996940l 36543035 5BEGHWIMYOL MM 9HM3bwmwo ds630 bgdmombodbmem
09006090000  sbo  gmbdgoslt,  93mbGHmMwml  3mb39bGMm30gd0
@5 0530bMBOo  3mB3MMHgbzool  0bEIMLYdOL 33000  Fooml
39050939GH0gds, FoMds@gdmws© FomdsMmagl. Bod@os, Mmd ghmabmwo
09630L 0603305303000 F0MYOMWO 25FY39GHOWIOOL (BrlvyeEo K AMBOL
$9360 056300 ,,3000000 XMONOL* 3MONBIYOOL olbzolgdols) Jmszs®o
Logdzgeo  dmIbTsMmYOIE™S O ©I3MHBOGHIMGIOL  MREIGOJOOL
B5BMPGOOL (335 0gM, MOL 35653 LodIBIM LgdEHMMOL LESdOEIMEOMBOL
5093590 dBsMI0L goBgbol 1530056 530gdoL I(3009EIMdS 0339M9ds. LoOM
56 765 0gmU, MM 30639 bmgmerdo 89d535¢00 05630 ,,3000000 B5630L°
LolglbM s LBOY3MBOFGHM 3MOMGBIOL ELH3MNPMYdS J39Ybol [odyzsbo
0963990l 0bGHgMgLbms LEBgIMHMTo 0469dMS. MMIFS OO ASTIMMIEIGO0 5O
J06©9d5 00 bLHI0MBL OHMI MMIGE0Tg MO OPIHO 83630l JogH AoLY0EO
3OHmnggwoll dgdgbol dgmbggzsdo, ol LogMdbmds ©sfobsrHgdms
d9d9beo  3mMMHBIgdol  3oMdgBHEMTdo  Imozsm0o  3mbB3EMBE 6
3905609000. L0 A5M0YJES 30 30 NBOM ASHBOEOES JO-9HPDO
05630L MI0bbEH M BYMTsMGMIL s Fob gogesll do0sh d5BsOBY.
©9399WsGMOML 096 300gdMX0 F9FY39GH0WYds  2oLb30LYdOL 3OMEgLo
RmOLAsgMOM H950000 QobbMM (3090, Foa®ed golbgzolgdrwo ds630L
3OHMNBIGOOL 5H50 IRWMBIGd0 56 [oMmTMoyqb96 35BMOL BabgzsmBY
3930 Howols Inwmdge d563900.

33930l 990003900 @5 M93mIgbs30s. Jobgszs  0dobs, M™A
L5JoMMZ9WML  B563005FMEOOLO BBIMO sHOL Toown 3mbi39bEGHMOMYdMEO
o3 SO0 BTl FGuZasl  sMMEgdL,  9dbmermyom®ds  geed
399350035 9bsero  dmbsffool d5BsGBg Fgofigzol o ©sd330MYdOL
d9L5dEgOMBYOO. 30BOHWYO 3563900l 35TMBYHsa sboero FglodwgdErmdgd0
399bBBS BSBOOL sboew M 5d5dxg0L 1300 53330MGOOLIMZOL. dsBIOBY
d9LsligegEo  B5M0gMgdoL  Boffocro 0lgg  odGemMos, ®mwdEs Jomo
D9303w9b0l  F993060930bsmM30L  Fgobodbgds  OEYOOMO (33O GdYOO
3M6316M9b300L M9 gdols s 3mbEbE®Mo30900L  Lozmbsbmdwgdm
BoBmgddo dmdi39300m. Lodsb3m  LgddHm®do  ©sxodlo®mgdmwo  sbowo
396096300l ABEbOGB0m, FMIBISMYGIIIL, goblozmm®mgdom bs3d5m©
d306  Bo3MgoG™  3OMEJAHJODY  ©IIM30IOMWo  IMLObEgMdL,
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MBBYdsm Fglodegdermds B0bsblMo FHzoMmmol d9dlwgdwydgdol dobboom
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The banking sector is the backbone of our country’s economy and the driving
force of business. Obviously, the development of banking activities and the existence
of a competitive environment in the banking business are of great importance for
the economic progress and stabilization of the country. The banking sector has
undergone fundamental changes following Georgia’s transition to a market economy.

It has practically become independent of the government and one of the country’s most
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successfully implemented economic reforms. Over the past decade, representatives of the
banking sector have positioned themselves in the market as modern, customer-oriented
technological companies. Despite the above, there is still a process of concentration/
consolidation of banks, the identity of prices for banking products and services, the
difficulty of establishing a place for a new player in the market, etc. which limits the

elements of free interbank competition.

Keywords: Consumer, New Market Entrant, Innovation, Competition, Technology,

Regulation, Dominance.

Introduction. At the modern stage of economic development, the economy
of Georgia is characterized by a fairly high level of liberalization and a lack of
legislative and administrative barriers. Nevertheless, some market segments in the
country, including the banking sector, are characterized by high concentration. It
is known from economic theory that a market structure with a high concentration
leads to a high profit margin. Therefore, it is logical that in the banking sector
of Georgia, there are specific barriers to entering the market, which represent
the obstacles to the entry of a new participant into this market. These barriers
change periodically, the role and impact of some of the existing barriers may be
weakened, while others may be strengthened, some of the barriers may lose their
relevance altogether and new obstacles may appear. The topic of the research is
the modern trend of the development of the banking sector of Georgia - from
traditional banks to modern digital banks and the sustainability of market entry
barriers and their role as an obstacle for digital banks.

Research Goals. Analysis of the possibility of a new participant entering the
Georgian banking market in modern conditions and the assessment of the future
activity of the digital bank.

The main text: The attempt to form an independent Georgian banking sector
began back in 1918. On December 13, 1919, the Constituent Assembly of the
Democratic Republic of Georgia and the Government of the Republic of Georgia
adopted the Law “On the Establishment of the State Bank”, according to which the
legal functioning of the body regulating the banking system and implementing
the national monetary and credit policy in the country was laid.

The State Bank of Georgia began its operation and activities in July 1920. Its
main function was to create the stability of money circulation and the currency
of the republic, as well as to issue short-term loans for the development of trade,
industry and agriculture. The famous Georgian financier Iason Lortkipanidze was
elected the first chairman of the State Bank of Georgia.

After February 21, 1921, when the Soviet system was established in Georgia
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and the country lost its independence, the “State Bank of Georgia” lost its state
basis and ceased to exist. From that period, the functions of the General Bank
were performed by the “Bank of the Georgian Soviet Socialist Republic”; the
banking sector was centrally managed both in Georgia and in the countries of
the former Soviet Union.

In the history of the development of the banking system, for Georgia, a
new stage begins in 1991, when the National Bank of the Republic of Georgia
was established on the basis of the former State Bank. After gaining political
independence, an economy based on banking principles is being established in
the country.

Among plenty of problems facing the country, one of the most difficult and
most significant factors is the creation of a strong, competitive, flexible and reliable
banking system, to the extent that the development of the country’s economy
largely depends on the sustainability and stability of the banking system.

Nowadays, the second tier of the Georgian banking sector is represented by
very powerful commercial banks. In modern conditions, the activities of Georgian
commercial banks are represented by a wide range of diverse services, starting
from traditional savings and loans and settlement and cash operations, ending
with modern monetary and credit and financial instruments and the use of the
latest technological services.

Since the transition to a market economy in Georgia, the banking sector reform
has been successfully underway; the banking sector reform has withstood even
the global financial crisis of the 21st century; it functioned virtually uninterrupted
during the 2008 Russo-Georgian war, with banks suspending lending for only a
few months in order to avoid risks; it also overcame the obstacles posed by the
global pandemic with minimal losses.

In today’s reality, the Georgian banking sector is still successfully trying
to cope with completely new challenges - the ongoing war in our country’s
neighborhood and, due to this, completely new international regulations,
restrictions and requirements for the global banking sector.

In the last decade, the process of digitization of banking services and products
in leading banks has accelerated especially in the new reality of COVID-19
prevention. The rapid pace of digitalization is still part of the everyday life of
the banking sector today. Commercial banks are investing more and more every
year in technological innovations and the digitization of banking services and
products.

Nowadays, not only the financial sector, but the whole world is facing
completely new challenges. The Georgian banking sector is successfully coping
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with these difficulties, as evidenced by the fact that in 2022, the President of the
National Bank of Georgia was named among the best central bank managers in
the world for the fifth time by Global Finance.

Today, the Georgian banking sector is represented by 17 commercial licensed
banks, of which 15 are classic banks and 3 are digital banks.

JSC “Paysera Bank Georgia” is the first digital bank in Georgia, which received
three digital bank licenses in November 2022. Based on this fact, we can assume
that a new stage in the decade of technologies and digital services has begun in
the Georgian banking sector. This has already been confirmed, as in November-
December 2023, the National Bank of Georgia issued two more digital bank
licenses. They were granted the right to operate in a 7-month test mode, after
which they will receive the right to full-fledged activities, of course, if they meet
the conditions set by the regulator and successfully pass the test period. Three
digital banks in the last two years - 3 new banks. The emergence of new banks in
the Georgian banking market at such a pace has not been observed since the 90s.

Nowadays, we have a really interesting picture; before the advent of the digital
era, it was so difficult for a new player to enter the Georgian banking sector that
a financial market participant would operate as a microfinance organization for
one or several decades, and then, if he had the ambition to continue his activities
in the format of a bank. Only after he had accumulated banking experience, solid
profits and a large loan portfolio, could he continue his activities as a commercial
bank.

Since we have touched on the issue of bank mergers, it is interesting to review
the concentration/consolidation process that has taken place in the Georgian
banking market over the past eight years.

Consolidation in the Georgian Banking Market
Date of

consolidation Banks involved in the consolidation
2015 The merger of JSC TBC Bank and JSC Bank Constanta
2015 The merger of JSC Bank of Georgia and JSC Private Bank
2016 JSC Progress Bank’s license revocation and transformation into a

non-banking institution

The National Bank of Georgia revoked the license of Bank
2016 Caucasus Development due to the bankruptcy of its founding
company is Azerbaijan

2016 The closure of Capital Bank due to violations of NBG regulations

2017 Microfinance organization Credo received a banking license

Source: https://nbg.gov.ge/
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According to the changes, it can be seen that in recent years, mainly either
the suspension of activities or mergers have taken place. Only one new license
was issued to a former microfinance organization, which had operated as
a microfinance organization for two decades and was a market player. The
microfinance organization Finca went through the same path before it received
a commercial bank license. Based on past practice, before the beginning of the
period/era of digital banks, the following was considered a regular process - if in
the current reality there was a new player entering the banking market, it would
have to acquire some existing, even small, bank or microfinance organization in
order to occupy at least a small share in the market. If at the initial stage the bank
has acquired banking experience reflected in real portfolios and, at the same time,
the resources to offer the market low rates on credit products, it will have a real
chance to establish its place in the market.

It should be noted that the digital era has called into question the validity
of this opinion. Today, the banking sector is facing a new reality, the licensing
of digital banks has begun, and accordingly, new players have appeared on the
market, who have the ambition and stated goal of providing banking services
to customers, mainly through electronic channels (“Digital Bank Licensing
Principles”, National Bank of Georgia).

The banking sector regulator aims to promote the development of innovative
business models, the diversity of financial products, the development of a
convenient, fast and accessible digital financial ecosystem tailored to the
technological infrastructure around the user, the entry of new technological
players and increased competition in the financial sector.

It is interesting how digital banks are formed. The National Bank of Georgia
has established the principles of digital bank licensing, which imply relatively
light requirements for new types of banks. The licensing process consists of
several stages:

Stage I - compliance of the applicant with the concept of a digital bank;

Stage II - test period, which implies testing of the initial model on insiders and
testing of information systems;

Stage III - after successfully completing the second stage, the entity will be
granted the right to carry out banking operations in real mode, within the limits
established by the National Bank (“Digital Bank Licensing Principles”, National
Bank of Georgia).

As already mentioned, the first Georgian digital bank “Paysera Georgia”
appeared on the market and received a license from the National Bank in 2022.
Today, this bank is at a completely new stage, based on the Resolution of the
National Bank of Georgia No. 11 of January 12, 2024, from January 12, 2024,
the digital bank has acquired the right to carry out all banking activities and
related services provided for in Article 20, Paragraph 1 of the Law of Georgia on
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the Activities of Commercial Banks (On the Activities of Commercial Banks...
23/02/1996).

In fact, the first digital bank offers customers a full range of banking services,
including opening deposits and obtaining loans.

The unique service offered to customers by “Paysera Georgia” is the opening
of both a Georgian and a European account (IBAN') for the first time in Georgia
(https://www.paysera.ge). This European account is included in the “Single Euro
Payments Area” (SEPA?), which allows payments in euros to be made as easily
and instantly as in GEL, and with lower commission fees.

After the successful start-up of the first digital bank, two more new digital
banks have appeared on the Georgian banking market: JSC “Hash” and JSC “Pave
Georgia”. Both of them were granted a digital bank license at the end of 2023 and
are currently operating in test mode (https://nbg.gov.ge/media/news/).

The main goal of both a classic bank and a technologically advanced digital
bank, as a commercial structure, is to obtain maximum profit. Today, consumer
needs for banking services and products are met at a high level by banks, and
banks often stimulate consumer demands using sales techniques. In conditions
of fierce competition, commercial banks often get ahead of the generation of
demand from consumers and stimulate and create demand for new products and
services among potential consumers with offers.

The main target segment of digital banks is technologically advanced
companies and individuals who use digital products. Accordingly, banks will
provide interesting services to this category of customers. It is logical that the
target market includes a large part of the economically active population, and
the number of modern technologically developed companies is also growing.
The expectation that digital banks will have their say is certainly present in
the financial sector. New members have already announced certain advantages,
thereby planning to establish their place in the distributed market.

It is interesting to see whether the existing barriers to entry into the banking
market are obstacles for the above-mentioned new players. Existing or potential
barriers in the banking market periodically gain relevance, or vice versa, lose it.

It is known that our state has implemented a number of legislative reforms
since 2004 in order to attract foreign investments, thanks to which administrative
barriers practically do not exist for a new participant in the financial sector,

! IBAN-bank account presented by the international standard. In the case of using IBAN, the
probability of erroneously specifying the account number and the duration of funds being reflected
on the recipient’s account is reduced.

2 SEPA-Single Euro Payment Area, which aims to harmonize the execution process of electronic
euro payments across Europe. SEPA allows users to make different types of non-cash payments in
euros.
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registration of both local and foreign companies is carried out on the principle of
“one window”. Also, as a result of the reforms carried out, the country’s banking
market is open and transparent for investors. The infrastructure of the Georgian
banking market is open to any interested person, even conducting research
and conducting quantitative and qualitative analysis is possible based on the
information available on the website of the National Bank.

It can also be considered that there is actually no initial investment barrier for
foreign or local investors.

According to the current banking legislation in Georgia, for licensing a
commercial bank, there is an initial capital of 50 million GEL, while the condition
for licensing a digital bank is 10% of this amount in the first and second stages,
which must be gradually replenished up to 50 million GEL (“On Determining
the Minimum Amount of Supervisory Capital for Commercial Banks”, Article 1,
03/05/2017).

These conditions are financially completely accessible to foreign investors,
given that other costs, such as real estate, equipment, utility bills and human
resources, are much cheaper in Georgia.

However, for a new participant to enter the classical banking market, even if it
is a digital bank without a traditional branch network and infrastructure, certain
barriers are still relevant:

Demand (market volume) constraint - Our banking market is truly saturated
with banking products and services. In the credit market, the demand of potential
borrowers is met promptly and by agreeing on credit terms with them, which
indicates the saturation of the market with financial services. Ordinary citizens,
as consumers of banking services, in our daily lives are very easily convinced
that we are dealing with a high level of demand satisfaction. Often, the products
or services offered by banks even outstrip demand and stimulate their creation.
While the market is so widely occupied by existing commercial banks, it is
difficult for a new participant to overcome or bypass this barrier.

Barriers that have an absolute advantage in terms of cost level - leading banks
operating in the market are fully adapted to the existing environment, have
gained such advantages as access to cheap international resources, a customer base
formed over decades, acquired market shares, a highly rated business reputation,
are financially stable, etc.

Accordingly, this barrier is one of the most difficult to overcome for a new
player in the banking sector when it plans to enter the market.

Reputational advantage - two leading banks operating in Georgia have captured
2/3 of the market share, they are distinguished by the network of branches and
the large number of clients (https://bankofgeorgia.ge; https://beta.tbcbank.ge/).
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This can be justified very easily, for example, 9 out of 10 randomly surveyed
citizens will definitely have an account in one of these two banks. It can be said
that the leading banks have earned their internal reputation as a result of decades
of stable activity and efforts, and it is undeniable that they are very careful about
their reputation. It is also undeniable that they have sufficient financial resources
to constantly take care of technological development and not lag behind the
latest trends.

Barriers to scale - The infrastructure of the Georgian banking market is open
to any interested investor, including the possibility of conducting research
and conducting quantitative and qualitative analysis based on the information
available on the website of the National Bank. The financial statements of banking
sector participants are absolutely transparent. Barriers to scale in the Georgian
banking space do not represent an obstacle for a potential new market player.

Barriers to the strategic behavior of organizations operating in the market - this
barrier depends entirely on the behavior of competitors in the market and their
compliance with competition legislation and rules. 2020 was decisive in terms
of mitigating this barrier in the banking sector of our country. A concrete step
was taken in November 2020 with the amendment to the Law on Competition,
based on which the “Competition Agency”, i.e., in the light of complaints
filed about violations of competition facts, is given the opportunity to request
relevant financial documents from banking institutions and respond to the
issue (“Law of Georgia on Competition”, Chapter V, Article 25, 08/05/2012). In
2020, an amendment was made to the “Organic Law of Georgia on the National
Bank of Georgia” and the regulator was tasked with receiving and considering
complaints/applications and notifications of concentrations from a financial
sector representative, a lending entity or a credit information bureau (“On the
National Bank of Georgia”, Chapter VIII, Article 47, 24/09/2009).

As a result of the above-mentioned legislative amendments, the National
Bank considers notifications of concentrations in the banking and microfinance
sectors, conducts case investigations, and monitors the market. In the decision-
making process, the assessment of the compatibility of the concentration with
the competitive environment is of paramount importance; If the concentration
significantly impedes effective competition, the regulator will not approve such a
concentration (“On Approval of Methodological Guidelines for Market Analysis”,
30/09/2014).

The impact of vertical/horizontal integration of organizations operating
in the market - in our country, both vertical and horizontal integration are
regulated by legal documents developed by both the National Bank of Georgia
and the “Competition Agency”, for example, Order No. 37 of the Chairman of
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the Competition Agency of October 23, 2020 “On Approval of Methodological
Guidelines for Market Analysis” (Article 20), which directly defines the criteria
for assessing horizontal concentration. This barrier exists in the Georgian banking
space, however, it will gradually weaken after amendments to the competition
regulation legislation are made.

The recent practice of mergers of traditional banks in the Georgian banking
market confirms that the National Bank successfully carries out the above-
mentioned relatively new function of controlling concentrations and making
decisions in the interests of free competition. The fact is that the main basis for
the decision taken at the initiative of the National Bank (the alienation of the
portfolios of the Russian group member bank VTB Georgia) was the protection of
the rights and savings of consumers and depositors, behind which an attempt to
prevent a crack in the perception of the stability of the banking sector is evident.

Research results and recommendations. Although the Georgian interbank
market is highly concentrated, which makes it difficult for new players to enter,
the technological era has simplified the opportunities for new players to enter and
establish themselves in the market. The emergence of digital banks has opened
up new opportunities for new market players to establish themselves. Some of
the barriers to entry into the market are still relevant, although positive changes
are being observed to reduce their impact by regulating competition and bringing
concentrations into the legislative framework.

Thanks to the new trend observed in the banking sector, consumers,
especially the population dependent on quite expensive credit products, have the
opportunity to try new alternatives in order to alleviate their financial burden.

The emergence of new players in the banking market is welcome. It
is recommended that they, thanks to the technologies used and access to
international resources, be able to offer consumers banking, especially credit
products, at a lower price than the market. This will have a double effect - it will
provide incentives for consumers to use the services of new digital banks, while
banks will form their own circle of clients, creating a positive trend for easing the
financial burden of borrowers with credit products.
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Pension systems across many countries place significant emphasis on the well-being
of the elderly population. The primary objective of these systems is to provide retirees
with a stable and disposable income, thereby ensuring not only financial security but
also fostering social equity. The year 2023 proved to be pivotal for both international
and domestic pension funds, as global economic and geopolitical conditions significantly
influenced investment decisions, and consequently, the performance of pension funds.
In this context, an in-depth analysis of pension fund investment policies in 2023 offers
valuable insights into how nations and institutions manage their investment strategies,
mitigate risks, and navigate the impact of global economic trends on pension fund returns.
The development of an effective investment strategy remains a critical challenge. The
successful operation and growth of pension funds are closely tied to the performance
of global markets and financial instruments, rendering their investment policies both
complex and fraught with challenges.

Keywords: Pension funds, investments, investment policy, regulation, international

experience.
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The success of a pension fund is contingent upon the quality of its investment
decisions, which prioritize the safety and advantages of long-term investments. In
2023, global market challenges—such as rising inflation, concerns over economic
recession, and geopolitical tensions (including the war in Ukraine and the energy
crisis)—significantly influenced market confidence and, by extension, pension
fund strategies. This environment compelled pension fund managers to adopt
more cautious and prudent approaches, which, in turn, played a critical role in
shaping the future success and stability of the funds.

A thorough analysis of investment policies provides insight into how pension
funds are diversifying their assets in response to these challenges and how they
are managing associated risks. For instance, it reveals the extent to which funds
are factoring in climate change and investing in clean energy projects, how
they are preparing for diminished returns due to inflation, and what financial
instruments they are utilizing to maintain stability.

The Georgian Pension Fund is currently in a developmental phase, and its
investment policies differ from those of more developed countries. Nonetheless,
it is crucial for Georgia to respond to global trends. The analysis of 2023
offers an opportunity to compare the Georgian pension fund’s strategy with
global counterparts and to identify practices that may prove beneficial for its
management model. This comparison will also inform potential improvements to
the fund’s strategy by drawing on the experiences of international pension funds.

A Brief Overview of Pension Funds in OECD Countries. Pension funds in
OECD countries are among the most robust and stable globally, with policies and
strategies built on the foundation of mature market economies and decades of
experience. Pension systems in OECD countries often employ diverse investment
strategies designed not only to minimize risks but also to enhance long-term
returns. Nations such as the United States, the United Kingdom, Germany, and
other developed countries diversify their investments across various asset classes
to ensure financial stability and sustainable income.

Particular emphasis is placed on long-term investment strategies, enabling
these funds to exhibit greater flexibility during periods of economic instability.
For example, many OECD countries prioritize environmentally friendly and
sustainable investments, recognizing the significant impact of climate change
on long-term outcomes. In 2023, pension funds in these countries increasingly
focused on ESG (Environmental, Social, and It should be noted that the success of
pension funds in OECD countries is often attributed to strict and well-structured
financial regulations that ensure both the protection of fund assets and the
transparency of fund management. These regulatory frameworks enable fund
managers to make more predictable and prudent investment decisions.
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In 2023, many OECD countries faced significant economic challenges,
including rising inflation and the energy crisis. However, pension funds largely
managed to maintain stability, demonstrating that long-term, diversified
investment strategies are effective in ensuring fund stability, even during periods
of economic uncertainty.

Pension funds in developed countries actively incorporate Modern Portfolio
Theory (MPT) into their investment decisions. MPT posits that investors behave
rationally: for a given level of risk, they will select portfolios that maximize
returns, or conversely, for a given level of return, they will choose portfolios that
minimize risk.

One of the central insights of MPT is the value of diversification. By selecting
uncorrelated assets, investors can construct portfolios that offer similar returns
with significantly reduced risk, thus mitigating the impact of individual company
performance on the portfolio.

MPT offers guidance for all types of investors by helping them find the
optimal allocation of capital among various portfolios. This is achieved when the
investor’s indifference curve—representing their risk tolerance—intersects with
the efficient frontier, which represents the set of optimized portfolios.

Sustainable investment strategies commonly include practices such as
negative screening, positive screening, corporate engagement, impact investing,
and community investing. Among these, ESG (Environmental, Social, and
Governance) investment is the most prevalent sustainable strategy. ESG strategies
consider three key factors—environmental, social, and governance—which are
typically defined consistently across ESG rating agencies. These factors include
assessing a company’s vulnerability to environmental regulations or fines, its
human rights policies, and the incentive structures in place for top management.

ESG (Environmental, Social, and Governance) factors are as follows:

Table 1. ESG factors
Environmental Social Governance
Carbon emissions diversity policy. oard composition
)Air and water pollution human rights executive compensation
energy efficiency labor standards audit committee structure
waste management employee engagement anti-corruption policy
biodiversity. customer satisfaction lobbying activities
water scarcity public relations political contribution
Source: (CFA, 2022)
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Investment Strategies of Pension Funds in OECD Countries. One of the main
principles of the investment strategies of pension funds in OECD countries is asset
diversification. This involves distributing investments across various financial
instruments, sectors, and Pension funds aim to minimize risks by diversifying
investments across different geographic regions. This strategy ensures that their
assets are not overly dependent on a single sector or region, which could be
significantly impacted by global economic instability. By diversifying, pension
funds strive to secure stable income streams and reduce potential financial losses.

For instance, pension funds invest not only in local markets but also on a
global scale, including assets such as stocks, bonds, real estate, infrastructure
projects, and clean energy initiatives. In recent years, many OECD countries
have also actively engaged in emerging markets to enhance the growth potential
of their pension funds. A comparative analysis of these strategies, along with
relevant investment theories, can provide valuable insights for Georgia’s pension
fund strategy.

Additionally, ESG (Environmental, Social, and Governance) and sustainable
investments have gained increasing prominence. ESG principles are now a
cornerstone of the investment strategies of pension funds in OECD countries.
These investments prioritize sustainable development and aim to protect the
environment, increase social responsibility, and ensure transparency and
efficiency in the management process. This approach has garnered significant
attention as the global economy becomes more reliant on ecological sustainability
and the need to address climate change.

OECD pension funds actively invest in clean energy projects, such as solar
and wind energy, along with other environmentally friendly technologies. They
also avoid high-risk and non-sustainable projects, further contributing to the
long-term stability of these funds.

Investing in nominal bonds is essentially a bet that future inflation risks
will be minimal, or, from a speculative perspective, that the economy may
experience deflation. In a deflationary scenario, inflation-indexed bonds still
protect investors because their coupons and principal remain constant in real
terms. While long-term deflation is a possibility, experience shows that inflation
poses a more significant threat in developing economies.

For long-term investors, particularly those saving for retirement through defined
contribution (DC) pension plans, government-issued inflation-indexed bonds
offer considerable benefits. These bonds help governments reduce the cost of
financing deficits since they do not need to account for inflation uncertainty. By
eliminating inflation risk, such bonds are similar to foreign currency-denominated
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debt, where the only way to reduce payments is through outright default.

In countries lacking domestic inflation-linked bonds, Campbell, Viceira, and
White (2003) suggest that investors in inflation-volatile economies can hedge
against inflation by holding short-term bonds in foreign currencies with stable
inflation and real interest rates.

French and Poterba (1991) demonstrated that U.S. investors benefit
significantly from international equity diversification due to historically low
correlations between international equity markets. However, if the returns on
equities (or bonds) and currencies are correlated, fully hedging currency risk may
not be the most effective strategy for reducing portfolio risk. For instance, if the
excess returns on foreign stocks are negatively correlated with foreign currency
returns, maintaining some exposure to foreign currencies can reduce the overall
volatility of an investor’s portfolio. Therefore, a mixed approach—combining
hedging and non-hedging—can be advantageous for managing portfolio risk.

In summary, Campbell, Serfaty-de Medeiros, and Viceira (2010) find that it is
not optimal for internationally diversified equity investors to use a single hedging
policy to reduce exposure to all major currencies. Rather, they should maintain
exposure to the reserve currency while hedging all other major currencies.
Their research shows that investors based in advanced economies can achieve
economically and statistically significant gains compared to standard foreign
exchange policies such as full hedging, no hedging, or half hedging.

The table shows that, for the most part, pension assets in OECD countries are
diversified and placed in shares, bonds, deposits and various instruments, while
the main part of Georgia’s pension assets is placed in bank deposits and state
treasury certificates. We will discuss the investment policy and changes of the
Georgian Pension Fund in more detail below, to begin chronologically, it should
be noted that the Georgian Pension Fund is a relatively new system that was
launched in 2019, and it is based on the accumulative pension system model. This
system is different from the model of many developed countries, but its essence is
similar - citizens have the opportunity to use the pre-accumulated funds for their
pension for investment purposes.

The investment policy of the Georgian Pension Fund is aimed at increasing
the fund’s assets and providing sustainable income to pensioners. The fund
focuses on long-term investments, although its structure and experience are still
in the process of formation. Fund management strives to use modern investment
strategies, including asset diversification and low-risk investments.

Nevertheless, the Pension Fund of Georgia, due to its young system, still
cannot provide the level of stability and income that is possible in developed
countries. Fund management has many challenges and opportunities, including

182



. d53h030dg0mo

building better connections with global markets and developing more dynamic
investment strategies.

2023 was also an important year for the Georgian Pension Fund as it was involved
in a global investment environment where economic challenges were growing.
The fund managers made decisions aimed at ensuring the fund’s stability despite
the volatility of global markets. However, the fund still relies on low-risk
investments and gradually tries to introduce new investment opportunities.

Pension assets are increasing day by day and accordingly the sums generated
by the pension agency are increasing. According to the law, participation in the
pension scheme is mandatory for all employees, subject to certain exceptions.

The maximum rate of pension contribution is 6%, including 2%-2%
contribution by the employee and the employer equally, in a mandatory manner,
and the state provides a partial subsidy, in particular, for those participants whose
annual income does not exceed 24,000 GEL, the state provides the full 2% of
contributes, and for participants whose income is 24,000.

This rate decreases to 1% when it reaches 60,000 GEL. It should be noted
that all pension contributions, benefits accrued on pension savings and pensions
payable to participants are exempt from income taxes.

As for net contributions, it looks like this:

Cumulative total of pension assets by years
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4,000 000 000
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2 000 000 000
1163 3600‘22 1409936
815004 969870 1140585
1000000060 506932141, 656427'

2019* 2020 2021 2022 2023 2024%*

mmm— Total Growth of Pension Assets by Year figeo
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--------- Linear (Total Growth of Pension Assets by Year The total value of assets across all three portfolios)

Chart 2. Source: information requested from the pension agency.

In 2021, the Pension Agency’s target portfolio was structured with 15% in
global shares, 25% in Georgian treasury bonds, and 60% in certificates of deposit.
The stock portfolio’s benchmark index was the MSCI World Index, which
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includes large and medium-cap companies from 23 developed countries.

In April 2022, the Pension Agency began investing in the MSCI World Index
Tracking Fund (URTH), and by the end of the year, the stock portfolio’s value
reached $85 million. By the end of 2022, investments in global stocks increased to
$310 million. To reduce transaction costs and better align with the target index,
the agency decided to replace URTH (expense ratio: 0.24%) with cheaper funds.

In August 2023, the Pension Agency introduced two new portfolios—
balanced and dynamic—and updated the strategic asset allocation indicators. The
target index for global shares became an equally weighted index of developed and
developing regions, including US SPY, European VGK, Asia-Pacific VPL, and
VWO for emerging markets.

By the end of 2023, the equity portfolio was diversified across global regions:
41.7% in US markets, 18.5% in Asia-Pacific, 17.5% in Europe, 12.1% in emerging
markets, 8.4% in Latin America, and 1.9% in Canada. Active investment decisions
included investments in Latin America.

After launching the new portfolios in August 2023, the Pension Agency
managed three portfolios: conservative, balanced, and dynamic. As of December
31, 2023, 73.2% of assets were in the dynamic portfolio, 15.2% in the balanced
portfolio, and 11.6% in the conservative portfolio. However, changes to the
cumulative pension law in November 2023 led to a reallocation of assets back
to the conservative portfolio. By January 4, 2024, 99% of assets were in the
conservative portfolio, with only 1% in the balanced and dynamic portfolios.

Participants can still apply to the Pension Agency to transfer their assets to a
portfolio that matches their risk tolerance. The table below shows the real assets
of each portfolio according to the years, it should be noted that two new portfolios
were added to the fund only from 2023, so let’s first evaluate the relevant results.
However, we can mention that in the last one year dynamic Portwell recorded
the highest percentage return.
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The real returns by year in monetary and percentage terms
Total sums | A conservative | Balanced (hl) h-ri:k)
v in all three | (less risky) (average risk) | . 8
ear . . . investment
portfolio investment investment rtfolio
slots portfolio portfolio po
structures |
2019* -0.79% -0.79%
2020 8.85% 8.85%
2021 -2.66% -2.66%
2022 -2.28% -2.28%
2023 11.84% 11.45% 3.26% 3.40%
2024* 7.97% 8.02% 9.38% 10.38%
from the 23.99% 23.62% 12.94% 14.13%
beginning

Table 2. Source: Pension Fund
*For whole and conservative portfolios: data calculated as of January 6, 2019,

*Balanced and conservative portfolio data calculated as of August 7, 2023,

*Data used for calculations are updated as of August 31, 2024.

If we analyze the presented tables, we will see that successful pension agencies
manage their assets according to the principle of diversification and use modern
portfolio theories, according to the legal framework in Georgia, the investment
portfolio is selected by the decision of the participant, and there are challenges
in this part, the main challenge is still the lack of information of the participants,
which means that the participant simply He does not know which investment
portfolio is the most optimal for him, and at the same time, his level of financial
education may not be such that he can make a wise decision.

For this, it is necessary for the pension agency to strengthen its work in
terms of the awareness of the participants, so that the participants can make
informed decisions and allow the pension agency to more flexibly make relevant
investments in both Georgian and global stocks, which will ultimately balance
and diversify the portfolio. Horizon, which means that if a participant has a
20-30 year investment horizon, he may consider moving his retirement assets
into a dynamic portfolio, meaning that a large portion of retirement assets will
be invested in foreign company shares, which in turn will protect them from
inflation and yield more over the long term. income.

Key Results of OECD Pension Funds in 2023 (Comparative Analysis)
Investment Performance and Stability OECD pension fund investments in 2023
were amid global economic volatility, although their long-term investment
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strategies provided some stability. The main economic centers of the world,
such as the USA, the United Kingdom, Japan and European countries, actively
diversified their investments, which helped to resist the sharp changes in the
markets.

Pension funds in OECD countries have typically been able to generate
between 5% and 7% in real terms, driven not only by diversified portfolios but
also by increasing attention to ESG investments. Investments in green energy
and infrastructure projects have been important for the long-term stability of
these funds, particularly in countries such as the Netherlands and Sweden.

Diversification and connection to international markets One of the strengths
of OECD countries’ pension funds is their involvement in global markets. As of
2023, a significant portion of these funds’ assets were invested in international
markets, allowing them to achieve more diversified results. For example, about
40% of Canadian pension funds were invested in international assets, allowing
managers to improve their results by investing in American and European
markets.

Similarly, the Swiss pension fund has been actively involved in international
real estate and infrastructure projects, which boosted the fund’s earnings despite
a global economic downturn in 2023. Such diversification strategies ensure long-
term stability.

The Georgian Pension Fund still does not actively invest in international
markets and its main focus is on the local market, which increases the risks of local
economic instability. Although the fund management is trying diversification
strategies, in 2023 its investment portfolio remained mainly on conservative low-
risk instruments such as government bonds and bank deposits.

A comparison of the investment policies of pension funds on the example
of OECD countries and Georgia shows the fundamental differences between
them, although there are also certain similarities that relate to policies adapted
to different economic and financial environments. Analysis of the 2023 results
shows that each fund is driven by different goals and opportunities, which is
reflected in investment strategies and final results.

One of the important factors affecting the results of pension funds in 2023
was the global economic and geopolitical situation. Wars, energy crises and
instability of financial markets significantly affected the Fund’s results. OECD
countries have coped better with these challenges by using global diversification
and low-risk strategies.

The Georgian Pension Fund was more affected by regional geopolitical risks.
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The economic difficulties of the country and the political instability of the region
have a significant impact on the income of the fund, which creates additional
risks for long-term stability.

The rigidity of the Georgian Pension Fund regulations limits its flexibility.
The fund’s policy does not allow managers to make quick changes, making it
more vulnerable to economic fluctuations.

The quality of governance is one of the decisive factors affecting the success
of pension funds. Pension funds in OECD countries are led by experienced and
professional managers, which contributes to the efficiency of investment policies.

The Georgian Pension Fund is still in the development stage. Management
qualifications and governance structures have a significant impact on a fund’s
growth prospects. More education, introduction of international practices will be
needed to improve fund management and be able to compete with international
funds.

Regulatory environment of the pension system. Conclusion. The analysis
of the results of 2023 shows that the Georgian pension fund needs greater
diversification, more innovation and involvement in international markets in
order to compete with the funds of OECD countries. Both models have their
advantages and disadvantages, however, for long-term prospects, the development
of the Georgian pension fund and response to global trends is necessary.

The policy of the Georgian Pension Fund, despite progress, is more
conservative and less diversified, which is due to its relatively new status and
less international experience. The fund’s investment portfolio is mainly focused
on government bonds and domestic markets, which increases the fund’s risks
if Georgia’s economic situation is not sufficiently stable in the long term. At
the same time, the lack of ESG investments limits the fund’s ability to connect
with global and sustainable development, which is of strategic importance for an
international fund.

However, both models have their own unique benefits and challenges. A
diversified and globally oriented approach to investment policy in OECD
countries enhances long-term growth, while the conservative strategy of the
Georgian Pension Fund ensures stability in the short term. In both cases, results
are influenced by global and local economic conditions, and effective management
and the regulatory environment play an important role in the success of each
fund.

Based on the above, it is important to consider several recommendations
based on international experience.

Improving diversification. The Georgian Pension Fund needs to diversify
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its investment portfolio, which will allow it to manage risks more effectively
and receive higher income in the long term. For example, the Georgian Pension
Fund should be more actively involved in international markets, expanding
investments in various assets, such as shares of global corporations, real estate and
private capital. This will allow the fund to better cope with the instability of the
domestic market and to achieve more stability in the global markets, while in this
part it is necessary to consider legislative improvements and changes, because the
pension fund directly operates according to the investment strategy.

Global Investment Strategy. An important recommendation is to include
international investments in the fund. Pension funds in OECD countries actively
use global markets to ensure sustainable growth and risk diversification. The
Georgian Pension Fund can implement similar approaches, which will help focus
on international investments and allow the fund to have a positive impact on
global financial markets.

Implementation of ESG investments. Both in OECD countries and globally,
ESG investments have become an important strategy to support sustainable
development. The Georgian Pension Fund should consider taking into account
ESG criteria in its investment policy, which will contribute to the achievement
of long-term stability and sustainable development goals. The introduction of
ESG criteria will also contribute to the interest of international investors in the
fund, which will bring additional investments and development to the economy
of Georgia.

Improving the quality of management and management. The Pension Fund
of Georgia should develop management structures and management quality
to achieve more professionalism and transparency. Improving the quality of
management involves improving the qualifications of the management team,
sharing international experience and using management approaches more
widely. These changes will help the fund to implement a more flexible and stable
policy, which will allow for success in the long term.

Flexibility of investment strategies. The Pension Fund of Georgia should
develop a flexible investment policy that will allow it to quickly respond to
changes in the global economic and financial environment. This strategy is
important, especially in times of crisis, when rapid changes are necessary to
improve results. Flexibility in investment policy is essential to effectively manage
both local and global markets.

Improving the regulatory environment. The success of the Georgian
Pension Fund is largely dependent on the regulatory framework. Improving
the regulations, which will give the fund more flexibility and freedom in
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implementing investment strategies, is essential for the long-term success of the
fund. Revision of regulations and consideration of international practices will
contribute to greater efficiency and stability of the fund in relation to global
markets.

Raising awareness. The Georgia Pension Fund can develop programs that
explain the fund’s strategies, risks and benefits to the public and investors. This
will help raise awareness and increase public confidence in the Foundation.
Informed investors will participate more actively and motivated in the activities
of the fund, which, in turn, will lead to further success of the fund.

The analysis of the 2023 investment policy and results of the Pension Fund of
Georgia showed that the main challenge of the fund is the lack of diversification
and more active participation in global markets. The Fund needs more flexibility
and innovative approaches that will allow it to better cope with global challenges
and achieve success in the long term.

It is important that the Georgian Pension Fund develops its strategies,
adapting to international experience and introducing ESG investments. Only in
this way will the fund be able to compete with international pension systems and
ensure the financial stability and well-being of the population of Georgia in the
long term.

189



Ls0bs0bGOM Logdg

Engineering

190



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

baBeagsqage 589650emds s LsdBbderem ©s3HMmIIHIds

38fols 3533002000 3MYMEHINZEOL IENIO00 50EYIBOL
39159 gdEMIOL 33¢93d

356396 gogosbo

parmen.kipiani@atsu.edu.ge

093069 Bbs35d)

3965 Bobeoady

053007 003033000

53930 §96Mgmol Labgawdfogm wboggdlbodgdo
J9m50L0, Lodo@mzgerm

DOI: https://doi.org/10.52340/atsu.2024.2.24.12

6536m3do  gobbogremos  sdfol  3o339000e0  3MFMMHIMNZ0l  QOOLIMIB00)

500a9bol Fglodergdermdol 33¢0939, 8900w9gd0L Lblsabbgs bgdbo s dyommoo,
6Hm0egdog 900ergds 3580myggbgdeemo 0dbsl sagbol 3Gmisgbdo. asbbogrwanos

do6r0ms©0  ommbol  HMexsbo MIBRJA™ F9bsmo 89960900l Jowydol
3b9d0. obgomo bsdgdommgderm dsboergdol 99Mhg3s s 3o0mynbgds, GMAgdos
bsFr9semgdsl 0mg3399L obgoo bgsdo®mol domgdobs, HGmImob (3390750909335

3bsEmo 3MaMmM03¢mobl (339005090093 205Y9 ©93909L0 046980.

Usg3s6dm  boBdygzgdo:  F9gonwgds,  ©3NMYds,  Fgbsrmo  FggHogds,
L9098 Jsboergdo, (339005090093 20s.

1539bgderm  FMgEsbDBY, Boddgbgdwrm  Fsboergdol  sTsIboYdg
Lofo®dmqddo s bbgs Lofo®dmgddo gsdmygbgdwye 39dbogsl 3mBomds mbgds
9dodg 306H:™Md9dd0. 3390059 3ndds39 EHwgdol yz0egdl, Lbgs dmddg
R3JHMOJO6 9o, 3MTomds g3l sdMIBoMEo (3390008 306HMdJdT0.
JOMN-9m0 SBgMO (339005D9 IMIMTo3g (930005 53HolL MAMESMIIWO
M9wlo.

09356009 30639830 L MROM 5dEOMO bds 389693 mdOL
bBIOMTo  Fadmyggbgdo  GHdbogol B333900wWo  IHIWIOL  >EILS
bbgoolibgs bgdboom. bdo dgdmbgzgzsdo s0agbol gMm-gHmo dmoegzstmo
3060055 0bYMNO BYI30MOL J0MYds, MMIWOL (3300005TJOIFMS SHSWO

3MAMOIM3WOL  (33000589JMI9BY  3gmglo  0db6gds o sgbo
D905306b 56 946905 ©IBIJHJdO.

LogoMmM39wmdo,  9Judwrys@o30sdo  dgmaxo  s3(9ggdo  gdm@Esbowos
LoBPZIMYMGD06 S LOEWSE30L OLOEG SOMYGIL, BT OMJIob Yyzgars
5950l 8Hom3Mmgdgmo Jo®bobs 3G 305L 5§oMTMGAL Lo 3O Hgdbogm®o
306000900l dobg3000 s 5Fol 25dM 56 sOLYdIMBL 53(ggdol 3356d9d0L o

191



03540 Fa0ANN0L LdBIITNBM ‘V6N3IGLNGIBN AMS33T, 2024, No2(24)

93O gd0L 1605303530s. $3(99d0L 4MAMMSM3egd0 0fo®BMds BLbgoalbgs
053930l @5 IO bbgoolibgs Toliogrgdolisgseb, MHmym®os
L5FMOEMbIHA0MBIMZ560, Ol BoLBIHAOMOIMZ560 FMWOYIOLOYLD.

993 o@s0580  Igmxzgo  sIFol  MAMOM3WGIOL  IEZ0MHMNZ0LOL
M9lgdol  3060530M900L, X356M90bIOOL O MBIV BgLI30MOL
3930l O™ Fo68m04d693s 39H0Mm©wo b5bEH®I0LGdMO 830G IO
50509 Mds.  50b0dbMEBy dmddggdl sLg3g FMPMOIMIWOL  dMM30L
D933060L  5M505BdOMBs. Q90 5oLy, FMAMMSMZWOL BYLI30MmYIOL
39bMO9g0s 5 LHGOR0 25303905 30bE oGOl BMB0@ID 4sdmbigerolsls 0f393L
wommbol  LAHMMIGHMOOL  (33¢0EgdgdL.  [o®dmddbowro  bmMIsErGO
@5 dbgdo 3903900, GH9gI3gMOGHIOIWO  IGZ0OMIS,  ZMYMOIMZOL
3MM30L Bgs30mHby 0dobstg LAHMMIGHMOWMWO FsMSJIbgd0 0f39396
3M3MOSMZWOL (33975, 3EoLEGH032IM EIRMOT5300L s bbgoalibgs babol
©9839J3H900L Ho®mdmddbsls (bsb.1).

65b.1. 530l 3mamE035¢0 ©IBRIIGHIO0m.

g439ws MEORb0BoEosL 59(9ggool gdudsdsEool dMmigdo ™M300mMb
fo3b Lomosstogm bsfforgdom dmdsMogqdol 30Mmdgdol gowsfy39@o

@5 J0M0MOIE Fom0  395HY39B° bgds 2933900 ©YEHOWGIOL
D9053060900l VIMJIOI0M 50AJHOL FBOo.

QOQEYIRJOd 0MZEYOd JOBEIINOWO IGO0l 50EIHOL  JON-)H?
918393GMO 5 93MmbmT0 35 IMIYgd0sb bgdbo (Jlosurckuit 2002: 31-40).
503 960L5L BA0MSE b BZsILL3Zs J0d0EMO T boEMdOL sLoegdols
399600905, M50, HMyme3 F9lo 9OMN-9MH™O 3990 F9IVIISVMIOM
boboomEgds s 9943l adso  0booMdgaMds dBsMGOOL  Foedmgdbols

192



3. yogoobo, 0. gbojady, b. dobady, . mogodgoemo

903560 m. OMYMEOE BodYsEMmbsbToMdsmMm3560, 0y FowsbsbdoMdsmgzsbo
BOEOEIO0  BoLosMOYO0sD  dswo  [obssmdgymdom  dbBsMgdoL
0o60ngddbol J0dscr. 58 3MMBEGIOL  QoILYY39GI®© bJoMs 0ygbgdgb
50b5YIB0 YEHIGOOL [Fobobffo® s MsbabEgd 4obMgdSL s sTsLMbs3Y,
©YMYOOL  FM30M9d0L 90y 9Y(30E0II0s A5(303900L LoRJsMOl
399306900l M BOHMb3gwyma3s, Moz 9608369wm3bs BOHOL do@gMosw®
@5 969MHMbsbsOIXIJOL O  INIVIIOM  5EPIBOL  9BIIEBHIOMDL.

005Lm9Bs3g, 393390000 YGHIJOOL  EOMMIO0 5 YIBOLLL
©9AHOWYOBY BB Wommbol sbs dolo Tobol 6%-b 56 509390,

653 3965306393l Wom™bol batxl, GMmdgwo Msdgbxgmdg 6s3wgdos,
300069 950 ©YBHOYOOL odDoYdol Fgdmbggzsdo s ol dgogbl
4-25%-b sboeo ©9EHogdol baGxols.

©IOMIO00 5©0AIB0wOo  5IFol  AMYMEMZEGOOL  JRIJAHIOMDS O
15009EMMdS  IMO35¢  BOJAHMODYS  ©IM30IOIMOo: 9L MSESEOOL
3060m390Dg,  JoM0MIEO s b¥IYIEMMIOEM  FoBoergdol  JodowE
3902960mdsbg ©s 3949603796 3309090 Y, FMYMOIMZOL  BMIsBY,
39000900l ©9:50090%g, M9MIME ©s39d53905DY, F9IVIdOL bgMbgdls
@5 3900mEYdHY s BbZs, 969 sMMIdOL M3BH0ToW MO 3gdbmemaool
©53053905b9 (Kunmuanu 2002: 46-51).

3MPMOIMZOL  EOEMMIO00  S0EPIBOL  LsFMTom BoGoMgdM  0gbs
RMo©O 45-sb (366.1,2) sdHBIIOM FMYMOIMNZDY ©05TYEHOOM
260 30 (69b.2), Hobolfodo gobmEmadom s F9wmgdol dgdamdo bywo
393039000.

130

80+t

2505

80+

M10-7H *\ Lw| |

2 5 0,5,

@175
@ 130H7+0¢
|
|
|
|
|
:
& 20015

27 260.15

L <1080

6b. 2. ©3LsEYNYIBIO BMRFMINZEOL 3gmBgGGHorEo dmdgdo.

193



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

3HM0Eo 1. meso 45-0b Jodormo dgagboemmds, %

C Si Mn Cr Ni Cu P S
0,42-0,5 0,17-0,37 | 0,5-0,8 | <0,25 <0,30 | <0,30 | <0,03 < 0,035
GbGoo 2. gegmsgo 45-0bs 3gdsboznHo mgoligdgdo
MHM9)O000
bsmdols QROOY SMHOMOOMO
o?é]&)go) o, 60600@81%8‘%@2)0 (%30 ?56% o . gb@ﬁ)@mgomo y
. S ol oo, oBHMDS, 1,
935 & 6@03{]3’ 335 ?)DBQ)OXObbb’ 65, % J3 6 J ll) 0
> 355 > 600 > 16 > 40

Lodfmbotm, Lods@mzgarmdo sGBYdMEo Lofo®dmgdol oo bsfiowo
15999 9dEM FM[YMdOWMdOL J30Mg 5MBY35600 bolosMYds, S80EHMA
1535l Lofiyob 9EHo3Bg 299650BgdMmo 0gm dgvmgdol ol bgdbgdo s
9900930, OHMIGerms dguodsdolo ImHgmdowMmds sMLYdIMIL s Fgodegds
3500 259mygbgds 53Fol MMM 5mM30l OMMIO00 5OAIBOLIMZ0L.

L53omUl 9Ju39MH0TgbE M0 bsfowo Bo@sMgd e 0dbs 53530 HgMgomeols
Lobgedfoxm MbogzgmLo@g@ol 990wmgdol Wsdm®msEHMM0gddo.

bywom  gEwgdGOHMOI@NGo  FgEnwgds.
33963965, bgwom  9wgdHOMOIO0 JgErrgds Y3gwsDy  doLsegdo
159OEOSS  AS(339JPDO0  JMYMEOIOSMZOL  OIMIO0M  SPLOYIBsm,
9mfymdomdol LodsMGH0z0lL Asm35¢olobgdom. MMIEs IMYOIWO
Wommbol BM®I0MYds s MIBIIAH™ Fgbsmmo FggHmgdol dormgds
3600369c0m3b50000  ©8M300gdMo  F9IEMMIOEOL  335¢0R035305DY.
39M5  5doby,  L¥IYIEMMIdEM  FsLoerol  bobxo 3603369 mz560s
99dAHOMEoL bdomo d933wol s ,3053H)MgO0L  [o®dmddbol moz30s6
530900l 250M.  OIPNIVIINWO  WOMNMBOL  5MOMIBIOIMO  BgLI30MOL
399m  99ommgdol  99dymdo  d94s603MM0 938539053  LabsMOEH™
BodbBg 296339 Lodbgrggdmsbss  ©8353806M)dMER0. BSOSO,
3900900L  5dsDobol oMo 330 oMY bmME0gE©ads, TogMsd
DmQ0gMH M0 50Ol MO WomMbIdo 500 3dmbos fomemo
Bobo607gd0L 5MLgdMBSL. Fgodergds 0mdzsl, MM dgmqdol 53 bgdboom
890d@gds  39E3INOLO  FMRMMINIWIOOL  50EIB, IS  FIOIZIIL
LOMMYYGIMDss 539380MOMO O B[oMIMIIIOMBD(3 IBIEOS.

39353 50609080 bobggMo s3GMIASEGHMGO GgEMYds. Fgmgdol 50
bgebobLY s IgMEOL 498tmYggbgdsd Lodw)oeqds dMmA3Ed 390gLo boMolbols
QIOIVIOIMWO 90390M,  39339HoM©s  IFoMTIMYOIOHMOS
bgwom gargd@GHOHm®3s® 99w90gdebmsb 99sMgdom s bmyogHmo
L5390 MMIdE M BoboEol  (Fogoroms©,  dLGHIBOGHMEO  Jwsbols)

194

OMamO3 53306039050

omMmbo



3. yogoobo, 0. ggboyady, b. dobpsdy, . mogodzoemo

399myg9bgdol  99dmbzgzsdo  sM0o  g39md3s  [obolfet  obMgdsBy o
d9000gdol  d9damdo  bgero 453039006  9Y(30@gdMdsBY. I3,
QOQYRIOYWO  @oMMbol  BmOIoOIdy > YEIBIIG™  Fgbsywo
39960 900L J0Egds, OGO 3 300J300m, 36033690 M3bsss sTM30IOIEO
8900)@0dob 335€08035305bY.

L5349 domgdo BoBoMmgdMe 0dbs 1odgdgdwm bobgzto 93EHMISEGOL
LF24M-ob s 33900L {go®m 4255-0l @obdstgdom. 9Ju3gmodgb@o
Bo@otes Ca-10XT'CM® o CB-08X20HIOT7T L3930 ywgdeom 3530mwengdol
3°9mygbgdom, 3g0gy Mgg0dgdvy: I, - 150-170 5 U, -22-243;d - 1,4 30.

CB-10XT'CM® 1539000900 3530mw9egdols 4580myg969053 43563965, G™A
©IBIIO 8965010 FggOmgdOL JoLsRJOIP SIFOWYIOIL0S FIFZIDOLO
23MAMOM3oL  Fobslfo® gobmmgds 150°C-0g. 99I©gdolL  ©sfygdol
dmdgb@do  BH9d3geoBnyms o wbs ogmb 100°C-bg bogzwgdo. bmerm
3900900 8993 5o 25:303900L MBEOHY639WLOYMBI FMAMOIMZols
35053900 omMbol BMEOEEgdoLOYsD ITBIIOME MgMHTMBE S0,
Omdgerog  Jobolfs®  bdgdmes.  Ce-08X20HIT7T  (gbMowo  3)
31GH960GMM0 3esliol BodgdINYdEM Fog30veEol 459mYgbgdsd 23583969,
6Omd Mo9xn9gdBH™ 9965000 J96M0gd0l JoLOYISE 9MSS  SMEFOLGOILO
3M3MO5m3wol  Fobolfo® gobwmEads s FgM®gdol dgdamdo bgwo
39303905 99939,  IEMIOMEO  oo®bol  Lolaerol  dqdm{dgdsd
3353965, OHMI  sMLEGHb0GHMMO  3eslol  Fo3IOm  HWYIMYOOLLL Uy
353969090 70-80HV-mo bs3angdos, 3omg Cr-10XI'CMP 3g6eo@wdo
3@5bob  Fo3MMEOm  OEYIVGdOL Fgdmbggzsdo, gl 3o 360d3bgermzgbs
59306090l 50)b0w0  FMAMMIMZOL (339005090 JFMDL.  FIMS  5TObY,
CB-08X20HII'7T  smb@gbodéo  3esbol  1odgdwmgdewm  dszmvyerols
©0MHJOMEgds M99bxgMdg dgE0s, 30Mg Cr-10XT'CMP b5d90madEm
953mv0b.

gbGogo 3
gj Jergdgbdndol Bgdiggereds, %
g c S Mn Cr N T Mo V | Ca s P
w©
I~
[
£
= max | 050-  _ 185  80- 060- )
) 000 100 080 95 100 090 <0,025 | <0,030
g
L
1)
006- 012-  035- 0,92- 0,50- )
C-08XM 000 | 0.5 pyed 115 - - loe | - - <0025 <0,030
006- 070-  1,80- )
CB-08T2C 011 | 095 210 <0,025  <0,030
006- 04 ) i ) 05 02- )
Ce-10XTCMD 010 | 07 LSL8 | 0912 07 035 <005 <0025 <0030

195



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

Berbol  Lsgs®do  BgENMMYds.  Barbol  Lexkgs®Io  53EHMIBHNMO
3900900L 359Mmygbgdsd F530WIO0® 39MILO EIVIVGOIYWO om™bOl
900900l B5dw9oegds FMY3(3d. OIOIVIININO  IOZ539008  BMO0MYdS
39G0WGdOM ©93909L0s, 30006 Fobs M Fgdmbgzgzsdo (bob.3).

- .

-

6. 3. 30010208007 5200395000 3MFMHZ0: 3-SR LIRIVIL0 IRMOINZFHO;
d-gaabob bsgsGdo EsEMegdol 9989y 3-89ds603nMo  ©BYBs35B0L
39902

390D IF5MTIMGIYIOHMDS S DMA0gMHO 1d)IUYMYOEM 53009 Ol
399myg9bgdol dgdmbggzsdo owse LodBHI0Egbd s LOLOEGLMLD gJOHMS®

5000 3Jmbs MgxngdE™ d9bs®o d99Mmmgdol Jowgdsl. d9wIngdol
(19900l Fob amam®msmzowl 35bMgdom 150°C-dg s 99wygdol
©5305309d0L 8999 353039000m bgars MgMIMLESEOL obIsMgdom.

39009909050 355503 gdOm 1539 MMId™ s3EMIsEHom ALD-1202 s
3900900L 33900L fysemmo BAY-601. ymam®msmgzeol bsFodOm boBdsoom
06MHb30Lom30L (09 gdol LoBJsMg) 30949b9dom Lolfogwm LobsGodm
BotbL, OMIgrbgsg B39E09W M0 ©IMHIOL LTS gdOm 3505MJOIPLOD
50LOYID FMYMMIMZOL.

3900905l 35(sMImgdom AH348A ggaromlido Ce-08I2C, Ce-08XM o
CB-08XI"2CM® 200 005393 0L 353009¢00l ©sbdoMgd00 8999y ©19:50090bY:
Iy o~ 250-260 5; U, -24-26 3; V,, - 30 8/bon.

CB-08I2C 8530000 w0900l ©9R9JGHJd0 dBsmgdol Lsboom
©OOVGOIM  woommbdo o6  Jgobodbgdms.  Foa®od,  OPIMYOIEO
wommbol  Loboerg 180-210HV  gmogmeml o6 50gds@gdms. Cp-08XM
353000 EOEOIOOLIL (IMRMOE 4mM30L HBgsdomOby, oby Jodgdbyg)

©OOMOYOM  ommbdo dgobodbgdms  bgwo dboMgdo, dgBgLo
3MM30L Bx306006 JodBy goslizerols HBmbsdo, Lssl IRMOT>300L

OO Lol 3ESLEOIMOMBSBY T9BH0s. OIPMMIOEO OMMbOol
Loboarg - 220-250HV gsGegddos.

CB-08XI"2CM® 153900 9derm 353009000 ©OI0JOIY wommbdo
Dma0gHho 9gdmbgzgzsdo 890608690ms (3939010 3bgEro dBsM9gdo HmO30L
D99306000  JodBg  Foolizgerol Bmbsdo. IYIVGIMO  om™bols
Lobsarg - 260-290HV ghmgweros.

59mFOHoo B0dwdgdol 99smgdsd 33583965, O™ ©gxsgdGHgdo Cr-08I2C

196



3. yogoobo, 0. ggboyady, b. dobpsdy, . mogodzoemo

9530WOm  EHVGIN  om™BIo ®0mMJIoL  sMvs, MMIEs Lobowy
Bo30oM® V05 S LOZIMIMME (339079090 JMd53. CB-08XI2CM D

9530WOm OO om™mbdo ©YBYJBHIO0 3069 MIMEIbMmdOMs,
Loboerg y39wsBg d9G0s S INIOoL G9gdbmermaools 30M9gdEoMmgdols

@5 HBNMLGJdOL Fgdmbgzg3580 OIVYIM  ommblo  IRIJGHIdOL
50dmBbzcms dglodargdgeros. Ce-08XM 05300400 OIEVIVGI wommbdo

0BoM0L B30l IRIYIEHJO0 50IMBBES MMyMEE dmM30L Bgsd3omby, oy
J0890%y.

bbgoolibgs 353000 ©EoEM®IdE  wommbdo  dbBoMol  Godol
©989JAHJO0L  sOLGdMdS F9amfdgd o 0dbs MEEHMdYIMOmMO boMolbol

3Mb6GHOHMol  ©sbsYM0m, bmwm  (33900599009Mds  sYJboo  oym
©OMVIONWO  @ommbol  Lobsgrol  asblsbEgMols s  smwygbowo
3MAMOM3WgdOL MM 30639030 (339075D9 godmEoL 999R9.
300900 9093900 5bser0Bo 335dcg3L 99990 1330 o39mM9dOL
bodmoegdsls:
- 9900mgdol  Lbsdogg bgdbo  Fgodegds  3sdMmYgbgdemo  0dbsls
393390000 24MAMMOMIEGO0L 5©LOYIBIW;
- YOMOIIMWO  oombol  gmMIoMgdol s 93mbmIor®mdOL
0350bsBOOLom, 390096 Fg9gal  0dwgzs  Farbol  Logs@do

53¢MI>AYM0 FYRYWID;

- YOI 50RJ600DBYs30M0L (3390059900 MdS S Fbs ™o
39960900L  ©9R9JAHJOOL  Fo0dmddbols dods@m  Fobssmdgamdol

dobg300 Lomzgmgbic 9gal 0denggs C-08XI2CM® dogz0mv9eno o
AH348A g3¢omliols bLoxgs®do IEIVGIMEO Wwommbo.

@OGHINIGNOS

Fundamentals of Hardfacing by arc welding. A guide to choosing the right
hardfacing solution. Written by: Bastien, Gerard. Welding Alloys
Group 2022. Englend. https://www.welding-alloys.com/wp-content/
uploads/2021/12/Fundamentals _of hardfacing A5.pdf

Jlosunckuit, B. H. 1998. Pecypcocbeperarome cBapoYHble TEXHOJOTHH Ha
JKeTe3HOZOPOXXKHOM TpaHcmopTe. Mockaa.

Kunuanu, II.H. Kormapos, A.H. 2002. ,BiusHue TexHOMIOrHMYeCKUX (aKTOPOB
Ha KadyeCTBO HAIUIABJI€HHOTO MeTajla IIPY BOCCTAHOBIEHHUH TpeOHel
BarOHHBIX Kojec . Pecypcocbeperaromme TeXHOJIOTHH BOCCTaHOBIEHUA
JKe/Te3HOZOPOXHOMH TeXHHKH CBApKOH, HaIl/TABKOH T HanpLTeHueM. Mockaa.

197



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

Civil and Structural Engineering

Investigation of the possibility of restoring worn-out crane wheels
by surfacing

Parmen Kipiani

parmen.kipiani@atsu.edu.ge

Tevdore Pkhakadze

Svetlana Mindadze

David Tigishvili

Akaki Tsereteli State University

Kutaisi, Georgia

DOI: https://doi.org/10.52340/atsu.2024.2.24.12

The paper deals with the study of the possibility of restoration by surfacing the worn
wheel pairs of cranes and various welding methods and techniques that can be applied in
the process of restoration. The ways of obtaining defect-free welded joints equal to the
base metal are considered. Selection and use of welding materials that will allow to obtain

surfaces with better wear resistance than that of the new wheelsets.
Keywords: welding; surfacing; welded joint; welding materials; wera resistance.

Equipment used on construction sites, construction materials manufacturing,
and other enterprises works often under harsh conditions. Pairs of parts working
for attrition, together with other active factors, have to work under abrasion
conditions. One of such abrasion pairs is the pair of wheel and rail.

Currently, the restoration of worn-out parts of used equipment in various
ways is becoming increasingly relevant in the construction industry. Often,
one of the main conditions of restoration is to obtain such a surface, the wear
resistance of which will be better than that of a new wheel, and there will be no
defects on the restored surface.

The cranes that are in operation in Georgia are imported from abroad, and the
situation is complicated by the fact that almost all factories manufacturing cranes,
their products are manufactured in accordance with their own specifications,
and, therefore, there is no unification of assemblies and parts of cranes. Crane
wheels are manufactured in various diameters and materials, from both medium
carbon and high carbon steels.

During the loading of in-service crane wheels, periodic abrupt amplitude
stresses occur when passing rail joints, crosses, and irregular surfaces. This is also
affected by the irregularity of the thread area of the wheelset. In addition, heating
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and rapid cooling of the wheel surfaces when they leave the contact zone, cause
changes in the structure of the metal. The arising normal and tangential stresses,
temperature load, and structural transformations occurring in the thread area of
wheels cause their abrasion, plastic deformation, and the formation of various
defects.

When operating cranes, each organization itself has to solve the problem of
providing them with spare parts, and mainly this problem is solved by surfacing
worn parts.

Surfacing is considered to be one of the most efficient and cost-effective ways
to restore worn parts (Lozinski 2002: 31-40). During restoration, materials of
different compositions are often combined, of which, asa rule, one is characterized
by poor weldability and low crack resistance. Both medium-carbon and high-
carbon steels are characterized by low crack resistance. To solve this problem,
preheating and accompanying heating of the parts to be restored is often used.
After the surfacing is completed, it is necessary to ensure a reduction in cooling
rate, which significantly increases material costs, power consumption, and the
efficiency of the surfacing. At the same time, when restoring worn parts by
surfacing, the metal mass applied to the parts does not exceed 6%, which causes
several times less metal consumption than when manufacturing new parts, and it
is 4-25% of the consumption for new parts.

The efficiency and reliability of the wheels of cranes restored by surfacing
depend on many factors: operating conditions, chemical composition and
mechanical properties of base and welding materials, wheel dimensions, welding
modes, heat treatment, welding methods and techniques, etc., that is, on the
development of optimal surfacing technology (Kipiani 2002: 46-51).

We have carried out wheel restoration works on wheels made of steel 45 with
a diameter of 260 mm, with preheating and slow cooling after welding.

Unfortunately, most of the existing enterprises in Georgia are characterized
by little choice in terms of welding equipment, so at the initial stage of the
work, we analyzed those welding methods and techniques for which appropriate
equipment already exists, and there is a possibility of their use for the restoration
of wheels by surfacing.

The experimental part of the work was carried out in the welding laboratories
of the Akaki Tsereteli State University.

Manual arc welding. As shown by observation, manual electric arc welding
is the most suitable means for surfacing worn wheels, given the simplicity of
the equipment. Although, the formation of weld metal and obtaining a defect-
free welded joint depend largely on welder’s qualification. In addition, the
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consumption of welding material is significant due to frequent adjustment of the
electrode and the desire to avoid the formation of “craters”. Due to the uneven
surface of weld metal, post-weld machining on the lathe is associated with
certain difficulties. Although the slag protection of the weld pool is done well,
there were slag inclusions in some places of weld metal. It can be said that it is
possible to restore worn wheelsets by this welding method, although there are
some difficulties and productivity is also low.

Semi-automatic welding in an atmosphere of shielding gases. The use of this
technique and welding method allowed to obtain a better quality of weld metal,
to increase productivity in comparison with the method of manual electric arc
welding, and, when using some welding materials (e.g., of an austenitic class),
to eliminate the need for preheating and the need for slow post-weld cooling.
Although, the formation of weld metal and obtaining a defect-free welded joint,
as noted above, largely depend on welder’s qualification.

The works were performed with the help of a welding semi-automatic
machine LF24M and a power source 425S. The experiment was conducted using
welding wires Cs-10XITCM® and Cs-08X20HOI'7T on the following modes: I -
150-170 A; U - 22-24V; d, - 1,4 mm.

The use of welding wire Cp-10XITCM® showed that in order to obtain a
defect-free welded joint, it is necessary to preheat the worn wheels up to 150
°C. At the moment of welding start, the temperature should not be lower than
100 °C. To ensure slow post-weld cooling, the wheel was placed in a sheet metal
fabricated thermostat, which was preheated.

The use of austenitic grade CB-08X20HI9I'7T welding wire showed that to
obtain a defect-free welded joint, there is no need for preheating of the wheel
and slow post-weld cooling. Although, inspection of the hardness of weld metal
showed that when surfacing with austenitic grade wire, this index is 70-80HV less
than in the case of surfacing with Cs-10XI'TCM® wire, this significantly reduces
the wear resistance of the restored wheel. In addition, the cost of austenitic class
welding wire CB-08X20HOT'7T is several times higher than the cost of wire Cs-
10XT'CM®.

Submerged arc welding. The use of automatic submerged-arc welding has
made it possible to obtain better quality weld metal. The welded rolls are much
better formed than in the first two cases.

Productivity increased, and, when using some welding wires, along with their
high strength and hardness, a defect-free welded joint was obtained. The wheel
was heated up to 150 °C, and after welding is finished, it was cooled slowly with
a thermostat.
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Welding was performed using a welding machine ADF-1202 with a power
source VDU-601. To rotate the wheel with the required speed (welding speed),
a training lathe was used, on which the wheel to be restored was fixed with a
special rod.

Welding was performed under the flux layer AN348A using Sv-08G2S, Sv-
08XM and Sv-08XG2SMF wires of 2-mm diameter at the following modes: I
-250-260 A; U_-24-26 V; V_ - 30 m/h.

When surfacing with Sv-08G2S wire, no defects, such as cracks in the weld
metal, were observed. However, hardness of weld metal did not exceed 180-
210HV units. At surfacing with wire Cs-08XM (both in the thread area and on
the finges), hot cracks were found in weld metal, mostly in the zone of transition
from the thread area to the flange, where the deformation value is greater than
the plasticity of the material. The hardness of weld metal was in the range of
220-250HV.

In the metal welded with Cs-08XI"2CM® welding wire, in some cases, there
were some hot cracks in the transition zone from the thread area to the flange.
The hardness of weld metal was in the range of 260-290HV.

Comparison of cut samples showed that in the metal welded with Cs-08I"2C
wire, there were almost no defects, although hardness is quite low, and presumably
wear resistance was low as well. In the metal welded with Cs-08XT2CM® wire,
a small number of defects were observed, hardness is the highest, and, in case of
adjustment and improvement of surfacing technology, it is possible to exclude
the appearance of defects in weld metal. The metal welded with Cs-08XXM wire
showed defects like cracks both in the thread area and on the flanges.

The presence of defects such as cracks in the metal deposited with various
wires was checked using an ultrasonic quality control unit, and wear resistance
was established by determining the hardness of the deposited metal and testing
the restored wheel pairs for abrasion under real conditions.

The analysis of the obtained results allows us to draw the following conclusions:

— All three welding methods can be used to restore worn wheels;

— In terms of the formation of weld metal and efficiency, the best results are
obtained by automatic submerged arc welding;

— The best result in terms of wear resistance of the restored surfaces and their
resistance to defect formation is weld metal obtained using Cs-08XI"2CM®
wire and AN348A flux.
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The article analyzes cement hydration minerals and identifies ways of increasing
the initial strength of concrete. The results of experimental studies and the results of

monitoring technology of concreting are also presented.
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concrete deformation device, load size.

A multicomponent construction system is an artificially created structure of a
chain of minerals 3CaO * Si02, 2CaO * SiO2, 3Cao * Al20z, 4CaO * A1203 * Fe202,
which do not appear in industrial clinker but in solid solution of Mg, Al, Na, Ca
(Golovnev: 1999).

There are quite a few elements in nature whose structures do not form from
tightly surrounded planes. These include volume-centered cubic structures.
Usually, clinker minerals have a combined structure in which one mesh is
placed within another. Many specific structural heterogeneous bodies do not
have the same mechanical properties. Their deformation and fracture processes
are complex, as they occupy an intermediate place between viscous liquids and
specific solids (Golovnev: 1999).

In order to determine the qualitative and quantitative characteristics
of concrete, it is proposed to consider a multi-component system (cement
clinkers) as a two-component system consisting of unadhered cement seeds and
surrounding neoplasms. As a result, the properties of concrete are established as
a function of the strength of this system, the amount of adhesion between them,
and the strength and mineralogical composition of the aggregates, the adhesion
between aggregates bonded by neoplasms. Very conventional structural models
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are proposed, reflecting very closely the properties of concrete materials.

The hydration mechanism of cement and its components is very complex. In
his first theory, Le Chatel introduced the hydration of cement due to the products
of adhesion and dissolution of precipitated anhydrous compounds. Michaelis
believed that the precipitation and subsequent drying of cement-forming mortars
imparted strength to them. More recently, the idea of a topochemical and solid-
phase mechanism has emerged.

Despite numerous works in this field, the understanding of the wetting
mechanism of alite (C3S) still remains unclear. To clarify the situation, it is
necessary to take into account some stages of the wetting process. Researchers
note five stages. In the first stage, called the pre-induction period, there is an
increase in the rate of heat release and then a decrease. In the second stage, the
reaction rate is very low - the induction period. It can last for several hours,
while the cement dough retains its elasticity. In the third stage, the reaction
rate decreases, reaching its maximum rate towards the end of this period. The
beginning of tentative setting coincides with a strong increase in reaction rate
and the end of setting coincides with the end of the third stage.

In the fourth stage, the heat release rate of C3S gradually decreases, and
humidification continues. In the fifth stage, a small amount of humidification
products is formed. This period is characterized by diffusion.

Materials and methods. C3S containing other inclusions are attempted to
explain the observed hydration of (C2S) belite in the same way. The heat release
rate curve for the hydration of (C2S) has no obvious peaks.

The study of multicomponent (more than 4) systems is difficult due to the
impossibility of visualizing them in 3-dimensional space. To solve this problem,
the generalized “center of gravity” rule is used (Mironov: 1975, Brzhanov:
2010). This approach requires a large mathematical apparatus. A simple method
for calculating the phase composition, called balance, has been proposed. This
method is based on the balance of distribution of initial components between
secondary (formed) phases (Ismailov: 2016, Volzhenskij:1976).

However, these methods do not take into account the technological
peculiarities of manufactured structures, dimensions of structures, environmental
parameters, as well as the kinetics of cement dough setting. In addition, initial
reaction products are formed on the surface of 3CaO * SiO2 (C3S), which further
slows down the reaction. The reaction resumes due to the destruction of the
newly formed layer.

Partial pressure diagrams are presented to investigate heterogeneous
equilibrium. When production structures are revised under rapidly changing
economic, social, and environmental conditions, process flow diagrams will be

203



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

necessary to master new processes and materials based on fundamental knowledge
of scientific advances. The description of these numerous applied thermodynamic
methods is limited by the fact that they are given only in special textbooks, and
many applied methods for calculating thermodynamic quantities are not given in
specific examples, which makes it difficult to use them to solve applied problems
(Catharin: 1978, Brzhanov: 2010).

Studies have shown that the quality of winter concreting depends on
a combination of many factors. Among these factors, both the results of
technological process regulation and, if possible, concrete temperature, process
time and concrete strength at different stages of the technological limit are
important (Agarwal ... 2007).

The properties of concrete, which is a complex system, are largely determined
by its structure. The structure of concrete is formed by the choice of composition,
physical effects on the concrete, which are constantly changing in the process
of concrete curing under the influence of physical, physical-chemical,
mechanical effects, physical-chemical effects are reduced to thermal effects and
the introduction of various mixtures. When the temperature of the medium
rises, wetting processes are strengthened, when the temperature falls, they are
weakened. Mechanical effects are based on the compaction of concrete and
changes in its structure under the action of external forces applied at different
stages of curing (Rosenqvist: 2017).

At the same time, the conditions of concrete storage have a great influence on
the degree of hydration, as there is a decrease in the final strength of concrete due
to significant moisture loss in the cold. The phase composition of new formations
in frozen concrete does not differ from normal, irreversible structural changes
are caused only by early freezing. At positive temperature, structural changes
with increasing time of concrete strength gain are slightly noticeable, no strength
reduction is observed.

When concrete is frozen (Krentowski: 2021, Wei: 2021) at an early age, its
deformability increases. The relative deformation of the frozen mass immediately
after concrete production is 15-20 times higher than that of concrete with grade
strength. When the temperature drops below zero, the specimen first decreases
in volume, then elongates and after some time its dimensions stabilize. The
initial reduction is due to the increase in water density, compression of solid
components and moisture loss. Due to the decreased rate of cement hydration,
water is in a non-contact state before turning into ice, so its evaporation rate
increases. Expansion (elongation) of freshly prepared concrete is a consequence
of water conversion to ice. When the concrete thaws, a significant increase is
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observed and when the ice melts, a subsidence is formed. The magnitude of the
deformation depends on the pre-curing time of the concrete.

Early loads lead to certain changes in the stress state of structures, as plastic
deformation of concrete weakens the stresses and redistributes them throughout
the concrete. The effects of this type of loading are expressed in terms of changes
in the mutual arrangement of cement components in the concrete, strengthening
of the bond between cement stone and aggregate, mechanical change in the
structure and self-healing of cracks. All these factors act together and manifest
themselves in specific processes of deformation behavior of concrete: weakening
due to the formation of microcracks under load and strengthening due to changes
in the density and structure of concrete (Mehta: 2014, Stradanchenko: 2019)

In axial compression, the density of concrete increases with time, but the
intensity of the process decreases. The strength of the concrete increases faster
than the density and increases until the maximum transverse strain of the curing
curve is reached. Whereas in compression, the densification of concrete under
load occurs naturally, in tension we can expect a decrease in concrete density
and delamination of the parts at the joints. However, in tension, in addition to
longitudinal deformations, transverse deformations occur which, at a certain
load intensity, lead to compaction of the grout in that direction. Concrete
movement leads to stress relaxation and elimination of the harmful effects of
design stresses. Reorientation of details, change in the shape of microdefects is of
great importance (Yang: 2010).

The strength increase depends on the duration and intensity of loading. The
greatest strength gain is observed at intensities of 0.3-0.4 of the ultimate load
strength of concrete. The early loading strength gain is taken to be 20 to 40 per
cent in compression, 30 to 70 per cent in tension, 25 to 55 per cent of the loading
strength of concrete in flexibility. It is also found that the earlier the curing effect
occurs under dynamic loading, the higher it is, and the optimum time for loading
concrete is the period between the beginning and end of setting (Brzhanov...
2018, Mendibaeva: 2015).

Results and discussion. In order to realize and confirm the effect of early
loading of concrete on its final strength (Brzhanov... 2011), we carried out the
following experimental study.

The problem is solved by the method of winter concreting, which includes
vibrating the mixture, with simultaneous vibrating with loading the mixture
with a force of 12 kg/m3 before vibrating, including molding and subsequent
vibration damping. During loading, the concrete mixture is in an elastic-plastic
state and enters a complex stress situation. The concrete loading zone and the
surfaces in contact with the concrete are the most pressurized. In the zones of
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maximum pressure, the setting temperature of the concrete mixture decreases.
According to the Mendeleev-Clapeyron law PV = p. As the RT pressure increases,
the setting temperature of the concrete mixture decreases. The difficulty lies in
determining the pressure ensuring non-freezing of concrete mixture at different
negative temperatures - minus 5,10,15,20. We have experimentally determined
the pressure values that ensure the hardening of the concrete mixture made by
the thermos method at these negative temperatures.

The tests were carried out as follows. The following materials were used in the
experiments: cement grade PC-400D, granite crushed stone 10-20 mm, river sand
of medium modulus of elasticity. Consumption of materials per 1 m3 of concrete
mixture: cement - 300 kg; sand-780 kg; crushed stone-1285 kg; B/C = 0.5.

The concrete mixture was made for the whole volume of the experiment. In
each series, 3 series of 3 specimens were made. All samples were vibrated on the
laboratory vibration platform for 20 seconds, then 1 series of samples were placed
in the chamber of normal curing, 2 series - in the cold chamber at a temperature
of minus 20 ° C, 3 series of samples were subjected to compression pressure, the
pressure of which was measured by dynamometer and was 12 kg/cm2, and also
placed in the cold chamber.

The concrete strength test was carried out 28 days after normal curing. The
frozen specimens were stored in good condition for 1 day before testing. The
results of these experiments are presented in Table 1.

Table 1. Results of comparative tests

Age Strength MPa (kg/cm?2)
Ne (day) 1 Regular tight- 2 Unpressurised 3 Pressurized
ening frozen frozen
1 3 13.4(134) 4.1(41) 10.4(104)
2 13.6(136) 4.3 (43) 10.6(106)
3 13 2(132) 4.7 (47) 10.2(102)
4 7 15.2(152) 6.8(68) 13.2(132)
5 16.0(160) 6.5 (65) 14.0(140)
6 14.8(148) 6.5 (65) 14.8(148)
7 28 27.7 (277) 14(140) 267 (267)
8 28,4 (284) 14,7(147) 27,4 (274)
9 28,7 (287) 16,8 (168) 27,7 (277)

The analysis of these data shows that the strength of unstressed concrete
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specimens during early curing of concrete (3 days) is 30.5% and the strength of
normal curing concrete is 77.6%. During the late curing period (28 days), the
strength of unstressed concrete specimens is 58.53% and the strength of normal
curing concrete is 96.51.6% (Brzhanov: 2018).

Conclusion: 1. Early freezing of concrete may not cause destructive processes
and even contribute to its strength if all the water in the cement gel is in a bound
state. Such a state means the end of the induction period of cement hydration,
since the liquid phase is bound with intensely saturated and dissociated ions. This
is accompanied by the formation of a nucleated crystalline hydrate structure of
the cement stone. At the end of the induction period, the freezing of the liquid
phase is accompanied by the transition of some water to free water, turning it
into ice. The less water in the cement gel before freezing, the faster the saturation
occurs, and after thawing, the strength of concrete increases significantly.

2. Vibrating with concrete mix loading increases the strength gain efficiency
of winter concrete when other methods of winter concreting are used separately.
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The durability of dyed and printed textiles is largely determined by their resistance
to the light beams. When considering this problem, it is important to analyze the
light stability of all components of the system ,polymer-dye-additives“. However, in
most cases, special emphasis should be placed on the dye as a limiting element of the
photostability resource. Photochemical transformations of the system begin as a result
of the absorption of a light quantum. The coloring molecule included in the system
intensively absorbs the ultraviolet (UV) and visible regions of the spectrum, from which
the UV region has a special effect on the photodegradation process of the molecule. The
reason for this may be that the photon energy of the UV light beam is proportional to
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the photoionization energy of the covalent bond in the dye-stuff molecule. In such a
case, the photodestruction of the dye-stuff molecule takes place without the formation of
stable intermediate products, and it is difficult to avoid it. It has been established that in
the model systems, it is possible to delay the photodestruction process through chemical
screening of UV radiation, which is related to the introduction of various additives into

the polymer matrix and increasing the system’s light stability.

Keywords: Photochemical transformations; ultra-violet irradiation; free radicals;

light-stabilizing effect.

Introduction. One of the important features of dyed and printed textiles
is resistance to light and weather. When considering the light stability of the
system “polymer-dye-additives”, special attention should be paid to the stability
of the dye-stuff, as the weakest link of this system (Sirbiladze... 2003, Vig... 2007,
Sirbiladze...2015).

Quantitative studies of the photodestruction mechanism of dyes used for
textile dyeing are practically absent in the Georgian scientific literature.

The initial stage of the photochemical transformation of this system is the
absorption of a light quantum. The dye-stuff molecule intensively absorbs
the ultraviolet (UV) and visible regions of the light, and photochemical
transformations begin that can be stopped or minimized by neutralizing the light
beam.

Theoretically, the most active UV part of the light beam can be neutralized by
using compounds that intensively absorb UV radiation and protect a dye polymer
molecule from disintegration.

The effect of UV radiation neutralization can be determined by the screening
constant (y), which depends on the absorption coefficient of the organic
compound included in the system, its concentration, and the thickness of the
absorbing layer of a polymer matrix.

Various types of organic compounds can be used as UV absorbers. including
benzophenone derivatives, benzotriazoles, acrylonitriles, and piperidines.

The studies were conducted in the laboratories of the Department of Organic
Chemical Technology of the Budapest University of Technology and Economics
and the Department of Design and Technology of Akaki Tsereteli State University.

Experimental part. At the initial stage of the experiment, the electronic
paramagnetic resonance (EPR) method was used to introduce the kinetics of the
formation and accumulation of free radicals in a polymer matrix. The experiment
was conducted on undyed and dyed cotton fabrics and hydrated cellulose film.

218



g Lodomady, o. 3ogo, J. Lobdogmady

We irradiated the test samples under natural insolation conditions and in the
artificial light and weather instrument “Xenotest 450”, and registered free radicals
using a Radiopan ESR spectrometer.

No EPR signal was observed, or very weak singlet spectra were observed on
the test samples before irradiation. After the dyed cotton fabrics were irradiated
on the “Xenotest 450” device, EPR singlet spectra of different intensities were
registered, the width of which was 10-13 gauss.

The analysis of the kinetic process revealed that the number of free radicals
generated on the dyed fabrics is much higher than on the non-dyed fabrics.
A significant influence of the dye concentration in the matrix on the number
of generated paramagnetic centers was also revealed, and it increases with an
increase in the concentration of dye molecules in the cotton fabric.

Experiments have established that after irradiation, the formation of free
radicals is actively taking place in the matrix, and this process is due to the
absorption of light quantum by the dye-stuff molecule. Based on this, further
research was devoted to studying the influence of intensively absorbing organic
compounds and stable nitroxyl radicals on the course of the radical-chain process.
It was established that benzophenones and nitroxyl free radicals changed the
investigated systems’ photodestruction kinetics. The positive effect of their action
is unstable and is explained by its unequal distribution in the polymer substrate.

These results can be evaluated by analyzing the kinetic curves of the
photodestruction of cotton fabric and hydrated cellulose film. Kinetic curves
recorded on an HP UV-VIS 8452A spectrophotometer show that no significant
changes in dye concentration are observed. A better result in terms of the delay of
disintegration of the dye-stuff molecules is obtained if 4-hydroxybenzophenone
and nitroxyl radicals are used simultaneously.

Similar results were obtained when studying the photodestruction kinetics of
cotton fabrics dyed with active dyes. Irradiation of the dyed fabrics was carried
out on the artificial light weather device ,Xenotest 450, and the light stability
was evaluated by comparing with the blue scale reference standards, according to
an 8-point system. The data analysis shows that a better effect of light stabilization
is achieved when using a mixture of UVA 2 and NR 2.

Although the increase in the light stability of the dyes used in the research
process by 0.5-1 points is significant and corresponds to a 15-20%-increase in
the service life of the textile material, better results can be obtained with a more
uniform distribution of light stabilizers in a polymer matrix.

Uniform distribution of light-stabilizing additives can be achieved by
introducing them into substrates from organic solvents. The experiment
confirmed that after the introduction of NR into the polymer matrix from the
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heptane solution, the rate of photodegradation of the polymer dyed with active
bright red 6B dye was significantly slowed down (about 4 times) and the light-
stabilizing effect was further increased after adding the UVA 2 to the system.
Similar results were obtained from the study of photochemical destruction
kinetics of bright red 5BX and orange GT active dyes.
Conclusions. It has been established that:
1. The dyes used in the experiment in the polymer substrate initiate a radical-
chain process, and the number of radicals generated in the system is directly
proportional to the concentration of the dye and the irradiation time.
2. Ultraviolet absorbers and free nitroxyl radicals used in the experiment slow
down the process of photodegradation of the dyes, and their stabilizing effect
largely depends on the method of their introduction into the polymer substrate.
3. Abettereffect of light stabilization is manifested in the case of the introduction
of additives into the polymer substrate from an organic solvent.
4. The introduction of the UV absorber and stable radicals into the polymer
matrix leads to an increase in the light stability of the colored polymer by 0.5-1
points, according to an 8-point system.
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(Mirzaei 2005). U@o@osdo s0bodbmaros, ®md ©mbgzomo  Gowwmgdol
50d365 bgds 3603369wm3560. B30l GHowrgdds 99odwrgds dsdmofzomb
05@o0  ©EYBMMI30900(4  X9O  FgdHog  30)  #ddmfiggwo 03039
BAHOGHOZMNOO  GHZ0MM3900m. 58 65dOMITo  ImEgdmos  sbowo
5650303 9M0 dmEgwo Lolemo LogMdol  30wwobMmo FsmLOL
©69350©065803796M0  goM53535¢0  M195d30000 oS IGMbs30ME
©A300mM35DY. 6583969005, MM 256030 dzMdoL 9B9JGOL s dGMB30L
069M3Eool  asm35tolfjobgdom,  MMIwgdosg  39m35¢0olobgdmeos
dm9do, 9390  d9gbodsdgds  9Judge0dgbBgool  J9gagdL, 3069

5MLYdMo IEYE9dO.
65dM@3do (Mirzaei 2008) dm399090s mbgwo 30¢0bGwwo dowol

69350 ©0bsdozmemo  Mg5Jgool  B39G0wo  BmMIol  sdmbablbms
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360900,  3mb63M9GHwo  BOHMBOwOL dos  dmdMmsgzo  (bgzom
©5A300MZ0LSL. b0 53MbsbLlbgdO 9030396 odmMUbobmegdgdl dsbogzo
d3zmob 5 VYMHINWO EIBMEOHTS300LIMZ0L, 3ol IMPOGBOEOMYIIO
390mlbobmgdgdo  96M93owo  BEGHM®IGHMOWWO  GOMIdOLsM30L. 9
3990Ubobmeqdgdo go8m0yggbgds ©Mb3zoL s dzMOL dsd3900L FHowmgdols
dgbfogamolomgzol,  godmfizgmeo  25Bol  dos  ©YGH™bsgoom o
©OGHYI0m0  IBHZ300m30m.  BsB3gbgd0s, vy MMM  Fgodergds
3900300 0gbsl bodo bbgsolibgs 3M0GH03Mwo LoBdsMy, GIgems
©OMLSE 500330905 LEAMIBHIOMWO BoE®qdol MgBMBIBLO. dsd3900l
AOWMadolL 356305090 mbge  sedobol  dogrdo  FgLfageroos
LoBJoMgms BoMINM  ©0535HMmbdo s 2960LBP3ZMYds  ObsTomG™MdOL
(00653039600  25d0gMgdol) 3m95303096¢Jd0. 39MIM, Fgobfogargds
396030 d3M0L MHgDBMbIBLOL Fodmddbs Tgmeg 3M0GH03M LoBJsM9by.
596005, BMI dzmOL dsd30L 3039M0 608369 Mmds 58 LoBdstgbg
39GOWgOOm  Foo0s, 300069  LolBvwo  ggdgb@gdol  Fgago0
Pomdmoagboro  bbgs 833093560930l 0gm.  DBmaso  58mbsblbol
3m609dBH0MdMo  Bm@Ts  godmoygbhgds  mbgaro  dogrols  Ggodzool
33w930B5mM30L 0 IMEHYI0 OGZOOMZ5DY. Bofobsliffo@dgBHyzgwrgdo
Mb9g3900L B3gdBHE0 3969  JNbsIds  WOBHIMOHMMSIo  Tm3gdmen

99b3960896@ 56 F9wYA900b.
©9OINMELodgBHG0Mo  50m3sbol doGomso  dabEMmmgdgdo.

39630bomm  Ldgw3gwosbo  doool  Losbyo®odm  bdgds  O™do
(3399350 $6930L dmddggdom. 3OwobM¥)o x3mOdol
90my350m3560 Bbgmeo ©sE300mE0s 535 oy 0d bgdboo olg, GMJ
3909  ©A30OM3d  SM0OL  gMHIMLOTYBHMOMo s dogrol  gGAdol
39LH3M03 96 033w gds. 30¢0bMOL BMIgdo FgodEgds ogml 69doldogeo,
09935 30wobMOL Jos @O AMg ©05TYBHMIOL  TmMOL  SMLYIMOL
oB5gsHRBS (1o +71)/[2(r — 10)] < 5 (35@0B0o0 2008).

Bogmgocmm, MM 30ob®ol Logy®Mdg OEOs ©s JOEIIO0 56
obgbgb  9600369cm356  @ogagbsl  dobo  (39bGHMOmHo  baofowols
5050~ IBMMHT0MGOE0 9 MBo0gMdsDbY. 30wob®ols
©IBRMMI>300LSL 4m39wo Do GHowo 900090l 23963399
3939EPOIOJOL.  LoIYBHMooL  30MHMdOEsD  godmBobsty  gU
3O R0MYG3900,  (3boos,  IMbEYds Mo  LodMEHYgdo
D9OGHowo  F90degds 3999 PO0WOIIMEIL  MooMLbol  AolH3m0].
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B900L30gM0 9O EHOEOL MIPOIWNIMHO 25590 GdS 530b0dbMmm u-mo.
9OSWIMO F9QISPA0MIGBS 3OOl MOOMLOL S OMOL BwbJ30slL U =
u(r,t). ©sdsdvewo dymadsmgmds dMEHYIW0s. 500d3MJdS bm®MBsEr®o
d503990 M505WIMHO S [M0MEo 80O IO0 T, O;.

96mgMYm3zsbo  Loldolb  gwgdgbGotrmwo  JmEwEmdol  IMAMSMdOL
©0xRIM963E05ME 3bEMEgdsl 5d3L Loby:

% or—0t . 1
ar T = pu M

LogoE: p — Bsboerol bod3z3M039s.
©IBRMOI>3o0lL  3m33mbgbGgdo  GsosrmGo s §Momeo

000560700 ob0LsBEO3MYdS BMEOTMgdo!:
_ Ou u ()

& = &=,
3m30Lb  2obbmsgdMmo  39bmbom, 395300600  ©IBMOTs300L

3003mbgbBHgdls s  dsd3900L  3mI3MBgbBHIOL  FmMol  godmolbobgds

0565856MEMI9d0m:

& = (0, ~Ho)/E, & = (01— uo,)/E ®
(3) 8MOINWYdTo (2) 9bsBIMMDYOOL Qom35oljobgdom, dsdgzgdol

30336963900 2560L5BZMYdS BMEOIMgdOm:

__E (u u _ B, ,0u 4
Or = 1—p? (6r +#r)' Ot = 1—pu? (r + Hor @

(4) 0965535MH™d9d0L 235035¢0bfiobgd0m ddGm5mdOL
©0RIMBE0MMO 2obBHMEgds dooMgdl Labgl:

E 9%u , 10u u
= o Getia—) ®

LoboBOZOM 306OMdgd0: T =19 0 = —p; T =711, 0. = 0. oo {69300

9dmgd9gqdolsls;

r=1y 0,=0, 7T=1, 0. =—p 25609 {6930l dgdggdOLSL.
(4) 0965835MmEMdYd0L Qom3zscolfjobgdom dogys (16930l Imddgqdolsls
LobOBPOZOM 30MMOJBO oS3 Y0YDIOT0 B0fgMYds Slig:

0 0
r=r,  Sr=-up—p(-pd)r=rn, =-ps ©)
Lofiyobo 3ommdgdo: u(r,0) = f(r), u(r,0) = fi(r). (7)
LEAOGHOI0L 5FMEIBOL 53MBLUBL 5J3L Lobyg (35¢0dgz0¢0):
Uy = 2 [(1 = + (L + ) 5] ©)
o= el T Wl

GoEbgzomo  53cbLBs.  39HIMFoMIMGdIMWosbo (5) ©oRIMHIEE0ICMGO
396@™@gd0l HoEgbzomo sdmblbolsmzol gdmzommm MABbMmIowgdm

LoOYgdO:
224



™. dodgod{], 8 ‘30&)06068

T u _ P 7 E ; _ Ort
Y = -, u = -, = -, = — 0. e ———
7 7 P=% pri "TE

90dM5md0lL  0RIOIBE0sNMO  2obBHMgds  (5)  bBMTowgdm

L00YYddo JooMgdlL Lobgl:

vm_ _1 (@ 1@_1) 9)
Atz ~ (1-pu2) \oF2  FoF 72

LoboBOZOM  30MHMBdJdO  MRSEBMTogdm  Looggddo  BsofigMgds

3900920 Loboon:
o _ _ B _s1—y?) =7 T _m o F= 10
a7 = H% p(l —pus), 7=ry; o= = —HiL, r=1 (10)

(4) gmOINgdoL Mobsbdo dsd30L 3mA3MbY6EHIOOL as6BMmIoEwgdm
100YJIOLIMZOL 435J3L:
5=+ (%, T 5 =t (24 ,% 11
or =12 (af + Mf) Ot =12 (f + 'uaf) (h
9930350ab@GH ™G0 dsd35  @oymxzol  FgdEGowgddo  3sbolobL3gMgds
gmOdMwoo [Maruaun H.H. Ilpukiagnas reopus... 2023] 6, = 7, — 0.

9) ©oxgMIbE0sMMHO  23BBHMEgdOL  MoEbgzomo  sdmblbolsmgol
304969000  639900L  IgmEL.  5doLomM30L,  Torol Mg MHSOMLOL
39UP30M03 ©3gmm F30609 06FIMZogds© s FIBGHMEgdOl Fotrx39bs
dbsegdo  (omdMmgdMmgdo  Moomlol dodsMom  dg333owmm  Balimvyew

bbgomd0sbo sbseErmygdom:

az_ﬁ _ Uiv1 — 277_11' + ﬁi—1, 6_1? _ Ui —_171'—1 12N

or? AT? or 247
boog: N — ogmxol §9HGowqdol Gomgbmdss, AT = ;’;j, b1, <1,
§=2

1"1-

sbgom  890mbgg35d0,  Lofgol-LoloBez®m  sdmEsbs  (10)  Lobsbegzm™
300007000 509356935 3ol 53M(3565%g (3309 JIOLIMZ0L oYM BoL
0960G0wgd0L dodsOro U;, W;:

i _ o (12)
at e

aw; 1 (Ui = 2U Uy 1 — Uy U

dt  1—pu? AT? i 247 77

LoboBezmOm  3060HMdJd0  sYgmxBoL  FgMEowgdolomgzol (dogs Bg30L
g9 q00LsL):

i=N, @ =0, — 2uAF;. (13)
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Lafigobo 3oMmdgdo :t =0, u; = f(7;), w; = f1 (7). (14)
(11)  0965835MHEMdJIOL  2o0mygbgdom  gobolsbwgzMgds  dsd3z0L
30336963900l MbbmIowgdm LooYgdo IYMBOL  FgOEHowgddo

©OHMOL ymgzgen dmdgb@do.
5. — 1 (ﬁi+1 —Uji—q n E) 5. — 1 (E Upyq — ai—l)
T2\ 247 Re ) oo =12\ T oarF

(12) 29b6&HMgdsms LobEgds (14) Lafgolo oMHMdYIdOM sdMbLboro 0dbs
0500995303900 M9sdEHMm®ol Mathcad-ob 8mygbgdom (Kupsauos 2008).

2990yg9b9d9cn0s Bsdgbgdmwo gmbdizos pdesolve.
6HoEbz0mo 209625600890900 d9LEOMgdIMWOs d99920

36038369 mdgdobsmgol: u(r, ty) =p, w, =0, u = 0.3, p =0.0003.6sb.1 -
Bob.3 ImE98os HoEbz000 gosbase0dgdol 99w9y9d0.
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Mechanics of Materials

Dynamics of a thick-walled pipe under pressure

Omar Kikvidze

omar.kikvidze@atsu.edu.ge

Mukhran Sharabidze

Akaki Tsereteli State University

Kutaisi, Georgia

DOT: https://doi.org/10.52340/ atsu.2024.2.24.15

The dynamics of a thick-walled pipe of constant thickness under the action of pressure
is discussed. The issues of strength and stiffness calculation under the action of equal dy-
namic pressure along the length of the pipe are studied. The equation of the axisymmetric
movement of the pipe is obtained, which is solved numerically in the mathematical editor
Mathcad. By solving the partial differential equation and analyzing the obtained results, the
time-varying radial displacement and stress components are determined. The dynamicity co-
efficient was defined.

Keywords: thick-walled pipe; equation of motion; numerical solution; stress; displace-

ment; strain; pressure.
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Basic equations of the axisymmetric problem. Let us consider the design
scheme of a thick-walled pipe with time-variable pressure. A homogeneous
body of a cylindrical shape is loaded in some way so that the external load is
axisymmetric and does not change along the axis of the pipe.

Assume that the length of the cylinder is large and the edges do not
significantly affect the stress-strain state of its central part. During the
deformation of the cylinder, each point experiences certain displacements.
Due to the symmetry condition, these displacements will obviously occur in a
radial plane, and the point can be displaced along the radius. We denote the
radial displacement of every point by u. Radial displacement is a function of
radius and time u = u(r, t).The stress state is flat. Normal stresses are induced
in radial and circular directions o, ;.

The differential equation of motion of an elementary volume of unit
thickness has the form as follows:

_ i M

or ro
where p is the density of the material.

Strain components in the radial and circular directions are determined by

the formulas:

u u
87" = E' ‘st = ; ) (2)

Stress components are determined by the formulas:

E ou u E ,u u
=—_(= = = (= = 4
Or 1-u? (61‘ TH r)' Ot 1—p? (r tu or “)

Taking account of the ratios (4), the differential equation of motion takes

the following form:

i= (Tl u) 5)
(A-u2)p\orz  ror 12
Boundary conditions: r =1, 0, = —p; 71 =71, 0, = 0. Under the action of

internal pressure:
r=r1y, 0,=0, r=r1r;, 0, =—p — under the action of external pressure.
In view of the ratios (4), the boundary conditions under the action of internal

pressure can be written as:

= U R P2 = ou_ _ % 6
r=To, ar 'uro E(1 w) =, or ‘url ©

Initial conditions:
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u(r,0) = f(@), u(,0)=fi(r). (7

A static solution has the following form (Valishvili):
2 2
Ug = % [(1 —wr+ 1 +p) %] ®)

Numerical solution. For the numerical solution of partial differential

equation (5), let us introduce dimensionless quantities:

. r  _u _ D = E . _ Ort
r=— u=-— = -, = |—=1, 0. = —
T1 T1 p E p‘r12 nt E

The partial differential equation of motion (5) in the dimensionless

quantities takes the following form:

ou_ 1 (62_17 EE_E) ©9)

atz ~ (1-p2) \or2 ' Tor 72

Boundary conditions in dimensionless quantities can be written as follows:
o

=—pp—p(L—p?), T=7y o=-—um 7=1 (10)

QJlQ)
RN

We use the method of straight lines for the numerical solution of the
differential equation (9). To do this, divide the area of the pipe along the radius
into small segments and replace the derivatives on the right side of the

equation with respect to the radius by analogs with finite differences:

0°U  Wyyy —2U+ Uy 00 Wy —Uyjq 12 N
— = — ) =T - L= yhay neny
072 A 72 or 2A7
... . _ 1-68 _
where N — the number of the division points, AT = N1 <1 <1 6= :—0
- 1

In this case, the initial-boundary problem (10) with boundary conditions is
reduced to the Cauchy problem for the variables with respect to the division

points U;, w;:

au;
at M

dwg 1 (Wigq =20+ g VU —Umq g
At~ 1—pu? A2 7, 2AF 72

The boundary conditions for the division points (under the action of

internal pressure):

. _ = _ Hﬁl — 2
i=1 U, =1Ujq, + 247 ?+p(1—u )1}
i=N, Ujyq =Uj_q — 2ulFi;. (13)
Initial conditions:
E=0, @ =f@F), W =f) (14

232



™. d()da()d{], 8 ‘30&)0606{1

Using the ratios (11), the dimensionless values of stress components at the
division points are determined at any given time.
5. = 1 (ﬂi+1 — Ui #E) 5 = ;(E Mai+1 - ﬂi—1>
1 — p? 207 7)1 —ur\5 207
The system of equations (12) with initial conditions (14) was solved using

the mathematical editor Mathcad (Kiryanov D.V. Tutorial). The built-in
function pdesolve was used.

Numerical calculations have been performed for the following values:
u(r,ty) =p, w, =0, u=0.3, p=0.0003. Fig. 1 - Fig. 3 illustrate the results
of the numerical calculation.

Fig. 4 - Fig. 6 show the results of the numerical calculation for the case
when pressure changes according to the sinusoidal harmonic law: %(7, ¢,) =
0,i(7, &) =0, u = 0.3, p = 0.0003 sin(10¢).

Static displacement on the inner surface, according to the formula (8), is equal
to: Ug; = 0.987 p = 2.961 * 10™*. Figures 1 and 3 illustrate that numerically,
the maximum displacement on the inner surface is equal to & = 4.15 107

Accordingly, the dynamicity coefficient is equal to k; = u/ug = 1.4
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239009600ls O QoEmT53900L bO30MHYIMB. 53 5ME6gdOL FoMdo@gdom
390549399, 5390015@, 0oL b53L>ERNOL gmggwfiero®s sLgrwo
5m3LMBO EMEMOL §306MB0SL BB SbL.

Bsb. 1. dgdmULsligamgemo sGbol gsfidgbeols 3Gm@Eglo- aMnbEol s0mmgds
B30l gLizgMHoEsb (CeTmumxuit 2001: 43).

00bsdgdsmg  BodMmddo  9gImmogz5Hgdme0s  J03OMIMEIOIYO
09Ol FbslfmOmdol  49bGMwgdgd0. ©IBMOHToMYds©o  bbgregdols
9036OM3MWOWMo MMMl 9egdgbBado  yoIm3gdmwos  ddgdo
30bgeHgd0l dglobodbog dmbma@ogosdo (Cosserat E., Cosserat F. 1898).
©IBRMOI0MGOSO0 Lbgmargdols 9036003 OHI0 09MM00b
3963005690590 3603369 m3z560 (3arowo Fgo@ebs IMs35wds 8g3bog®mads
(HoBauxwuit 1980, Kynpagze... 1976, Eringen 1999, Huka6anze 2023...).

39630bomm ds Log®dol  803OM3MMsMHMWo MgOHML gegdgb@o. >3
999963 B9 Bmas 99dmbgzgzsdo dmgdgqdl dogrgdo (bob.2):
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Xds = m,gds

Bsb. 2. 303M3MEBGNMEOo WM™l gugdgbdo.

g —35650mgdmmo ©sG300m30L 39JGHMMO , P® —3d99MOLbIero doengdo ,
Q- dogo doewgdo  39dAHMMo,  Omdgwoi by Boofgdgds:
_ J = 0181 + 026, + Q365
M — Bogs doergdols 3mdgbE0,HmBgwbsig ogd3b Lobg
M = M8, + My&, + M3és,
X = my § —8mEmemdomo dsws, fi —8mEmemmdonmo 8mdgbEo:
= 181 + s + uzés.

M50  ©gOml gegdgbBo  [mbslfimmMmdsdos,  sdoBHmd  g35J3L

P@bsLHMOMBOL MmO 399BHMOME0 dotREHMEgds:
dQ + gds + mygds + Y PDsgs —s;)ds =0,
dM + dsé; x Q + dsé, x m, g + #5é; x i PO§(s —s;) +dji = 0,

Lo0obs(3 dd 3 =1
. 4 G4mg+ Y BOs(s—s) =0, (1)
dM dg | S° 4 Ny
— tpTaxe+ax PO§(s —s) = 0. )

o 8(s — si)ds@ot%30b Bmbdgoss. =1

Bogmgocwrmm, Mmd My, M;, M3 ©5 Uy, Hp, M3 9m39b@gd0  0ghml
©9MIMo FoMol LodHMEol s Mbol 330 gdol 3OHM3MMEFOWO0.,
05306 3030090 993L 496EGHMEqdsLs:
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My = A1, 0ty — 210), My = App (st — 230), M3 = A33 (33 — 30) ; 3)
ty = B110t1 — 310), pa = Baz (3 — #30), p3 = B3z (33 — #30), 4)
booE 10 — ©IOML 0gOIMo FoMob gMgbs, bowm iy, s #3¢9 —dolo
LodMEY00S ©IOML  5MH5IBMMT0MGIM  JEyMIsMMd5T0;
Ay, Bjj (1L,j = 1,2,3) = @96mb  bobob@ggdos  @bgolol s  gegbolsl,
MMIwgdoE 992300005 s1g BoghOMon:
A1y =GJy; Ay = E]x30; Azz = E]xzoi (%)
Bi1 = aji; Bz = Ulx,5 Asz = Blxyys (6)
boog G, E, a, B, v-05b5¢nol 06935000 38039000.
09936036mm, OMI  (3) s (4) MBsgBsOEMBYdO BsfigMoos 0bgd ool
00053560 ©09Md90d0. (1) s (2) abGMEgdgdo Fga30dwos Bs3fHgOMo MmMo
399 MO0 256¢M@wgdolL bsbom {€;} dsBoldo:

M=a(i-a) i=8(2-4") (7
boo@g
Ay O 0 B;; 0 0
A=(O AZZ 0), B=<O BZZ 0)
0 0 As; 0 0 Bsz

Ho 399060 dmEgdm@os {€;p} dsBoldo:
Ho = n10€10 + H20€20 T H30€30,

030bsm30l, B3 303mzgmm ¥; LoIOMOL bsbBMEOL I60dz6gwmdgdO,
by Bogmzswmm, Gmd }?81)335@)006)0 0900l IBMEOHIs300LL HBRYdS
73390 {€;} d5Bobo. 53 93mbgngzs30:

3’2(()1) = #1081 + #2063 + #3083,

Bogfamo  3sbBHMEgdgd0, GMAdoE ;L ©935380MYdL  {€;}
©9Mdgdol  ImdOMBYdOL  3Mobggdmb.  LsdGobbogol  gMAdgdol
390055A0WGI0LOL  W9MHIGO0 FMdMBYdS 306035690 IEYOIMIGMBOL
000560 91,9,,03  3Mobggdom ©@s om0 8gdscmgmds godmolabgds 50
3M0bg9d0L LsdMeEgdom. 530 35dm # 39dEHMMOE, MMdgEog SHaLoSMYIL
©96Mdgd0L  3YOSMIMBIOL  (33EP0gdL,  oBMOolabgds 98  JMmbggdol
1535 9gd0m. 30L5MYRGOLMD MOBIBIOOMOYdOM:

€ =tij€jo, o = tkj€.

95306 dogomgdom: dé, )
ds €kjijCk
Bo@o3  €jjk ©930-P0g0@OL  LOTdMEMY: €;jk=+1, ) Yy3gws 0byduo
396bb35390Iwos @ JAbol o B5©BIEZWIBN, €jjr=-1, DY) Y39wo
0bgdbo sblbgsggdeos @s Jabol 396¢) @oobs33wgdsL, €;k=0, v
™60 35063 0bgdulo GHmeos.
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#; BoEOoYdo  Uq,0,,U3  30obggdol Lo gdom  gsdmolobgds

39000920  39dAHMOM@o  GmOIMEol  Bsdweegdom (9 BmEOIMEgdO
5036009300 259Mmy3560¢005 bodOMIdo (CreTmumknit 2001: 43):

dd
"= Ll E + LJ?(()l), (}-t)(()l) = Kjoéj)' (8)

9q cos9,cos9; 0 —sind, do 9
9= <7.92>,L1 = ( _Sin'ﬁg 1 0 > ) -0 = 19’2

(N sind,cost¥; 0  cosd,
dd
T~ Q03O0 FoMImgdreos.

399m309396mm  ©gMdMo  fodol  FgdEowol 3905 Y0GIOL
399G™MM0L  496@GMEqd900. OMAMOE  (36MdOW0s, ©MY39MdOL M z03
90360M3Mm@W M 09MOH05do J03zMMbsfomszol dmEmEmds 56 03E3wgdo,
090 d3bogl IMEwWMdOL (33w0wgdol o®mdg (Dpunren 1978: 646-650).
500@™M3d 99330005 ©a3hgM™mom:

3
— - - — - -
U=r—r (u = E u;e; = uiel-)

i=1
59 BMEMmd0b 49HoMmMgdom 3090 Mdm:
=g, ©)
€i0-05%B0oLob 9HMIMM3560 39JBHMOIV0s VIHML SGIPIBMOIOOYIUY
daMdsMgmdsdo.
3003Wwom, MHm3 gAML 55 9IRMMI0M GO0 900 Mdogmdo
gbmdowos,  Gog  03L  6oBbsgl, M 3bmdowos  Hy  39JBHMOO,
8005009930l 3bobmlgdo s LY Bs@GMogs, Gmdgmog 93538060900
{810} 85%0LL {ij} BsbOLG:
€io="¢ ?jfjr
bogS3 f?j Fo®Bmog96L L 85@H®03ol 9e0999639dl, Gmdgambisg 593l boby:

c0s599 cosY, sind3cosdy + cosY,sind3sing; —

+sin93 sin9} —sind2cost?
L= —sindd cos9cos9? cos93sin9? ,
ksinﬁgcosﬁg sind?sindcos9 —  sind?sind?sing? +)
—cos9dsin9? +cos92cos9?
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boeom é; 9O®gmemgsbo  39dBH™MOGB0 €y 39JBMOJOMSE
0535330090905 M9bIRIMMDYdOm:
& =1ij€j0 (8o = 2:j€),
Los3 fij 9®0L L Bs@®ogol 9wgdgb@gdo:
cos9,sindzcosv; + cosY,sind;sind; —

cos9,cosY ; ; .
2 3 +sind,sind, —sinY,cos9;
L= —sinds cost¥;cosY; cos93sind,
, sing,sindzcos¥, — sind,sindzsind; +
sing,cos; ;
—co0s9,sinY, +cos9,cosY,

900900 39bGHMEgds  Bodwogdsls 335093l 2odM30Z5¢IMm
09030 FoMmob FamEGH0gdol 450950 GIJI0.

3wbogzmMo  gMmgdol dgdmbggzsdo gl sdmEsbgdo gowsfiyz9@ 0o
BodMmAgddo:  56dsbos... 2021, s6Jsbos... 2022. 90360M3M@ G0
09MOO00L 35035¢0lHobgdom, Fglisdsdolo sdm3sbgdol sdmblbols 993y
d9L5dgdY0s  OPRObIL  F0ZOMIMWIBIYMIOL  4o3Wwgbs  VIOML
13m®35DY, 09MIME dogngzgdbg s LodGH3oEgHY.

0GB

56956095, BmEsd0. bms®, dsMogodzowo. 2022, ,lombol dogs s 35609
6535009056 MOHM0YOHNINJIgo  SdOLMYEHMEms©  dmdbogro
obo9bol  4o0ba3M0TgdOL  SEIYMOHOMT0C 32520 9900l
bsbgerdpoger #boggmloBd ol dmsddy, Ne1(19), 2022: 119-131.

5695605, BMMd0. brms®, FsMswgodzowo. 2021. ,,359600L 56 Lombol
65350030 M™3L9dIE0  SBLMEMEMMI© dmdbowo dowlbsgbgdols
LodBH3oEol  Fgxslgds", 33930 Patgorerols  bsbgerdpogyem
960390b0AIAHOL I8, Ne1(17), 2021: 144-150.
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Mechanics of Materials

The equilibrium equations for the micropolar rod
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The vector equilibrium equations for the micropolar rod have been derived. The results
of solving the obtained equations will enable us to determine the internal forces generated in
the micropolar rod and then assess the rod strength. After solving the relevant problems, it

is possible to determine the influence of micropolarity on the shape and strength of the rod.

Keywords: micropolar rod; internal force; couple stress; equilibrium equation.

Rods have found wide application in various fields of technology,
especially in building structures, and various types of machinery and
equipment. The evolution of technology required the development of new
tasks in the mechanics of rods.

When designing the rods, pipelines, and hoses, the length of which is
significantly greater than the diameter of the cross-section, the flexural
stiffness and torsional stiffness can be neglected. We can use the model of
completely flexible rods since, with this assumption, the error does not exceed
(5-7) % (Svetlitsky 1982). Prof. V.A. Svetlitsky and his students worked
intensively in the mechanics of completely flexible rods (pipelines) (Svetlitsky
1972, Svetlitsky 2001, Svetlitsky 1982, Saginadze 1983, Badzgaradze 1984,
Sulaberidze 1983, Arkania 2008, Arkania 2019). They studied many problems
of the statics and dynamics of absolutely flexible rods (hose), but despite this,
many problems of the mechanics of pipelines (hoses) have not yet been fully
explored, for example, problems related to the cleaning and dredging of harbor
entrance channels. A successful solution to these problems will generate

thousands of dollars in savings, for example, for the port of Poti.
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Fig. 1. Inlet channel cleaning process- Removing soil from the seabed
(Svetlitsky 2001: 43).

In this paper, we propose the equilibrium equations of the micropolar rod.
Elements of the micropolar theory of deformable bodies are presented in an
excellent monograph by the Cosserat brothers (Cosserat E., Cosserat F. 1898).

Consider a micropolar rod element of length ds. This element is usually

acted upon by forces (Fig. 2):

xz A

Fig.2. Element of the micropolar rod.
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G — vector of distributed load; P® — concentrated forces, Q — the vector
of internal forces, which will be written as follows:
Q = Q€1 + Q26; + (€3,

M — the moment of the internal forces appears as follows
M= Mlé)l + Mzéz + M3§3,
X = m, g — volume force, ji - volume moment:
U= Uie + Hyep + lzes.
Since the rod element is in equilibrium, we have two vector equations of

equilibrium:

3
dQ + Gds + m,gds + Z POg§(s —s)ds =0,

=1

3
AV + dsé, x § + dsé, x my g + dsé, x Eﬁ(i)a(s —s) +di=0,

i=1
from which
5 3
d =
d—Q+67+m1§+ PW§(s —s)
o i=1
=0, (D
. 3
dM dﬁ N - N =i
g+E+€1XQ+61XZP(L)5(S_Si)=0' (2)
l=

Here &(s —s;) is the Dirac function.
Assuming that the moments M;, M,, M3, and puq, U5, i3 are proportional to
the change in the rod centerline curvature and twist, we obtain six equations:
My = A11 061 — 2#10), My = Ay (st — 230), M3 = A33 (33 — 30) ; (3)

t1 = B11 01 — #10), o = Bap (s — 30), Uz = B33(3 — n3), 4)

where 3,7 — the rod centerline twist, while 3, and 33, are its curvatures in
the undeformed state of the rod; A;;, Bjj (i,j = 1,2,3) — bending and torsional
stiffness, which can be written as follows:
A1y =GJy; Ay = E]x3oi Azz = E]xzoi (%)
Bi1 = afi; By = Vy,; Azz = .b)]xzoF (6)
where G, E, a, 3, v- the elastic constants of the material.
Note that ratios (3) and (4) are written as the main axes of inertia.

Equations (1) and (2) can be written as two vector equations in the basis {€;}:
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M=a4(i-20), i=8(i-7"), (7)
where
Ay O 0 By O 0
A=<O Azz O), B=<0 BZZ O)
0 0 Ajs 0 0 Bz

Vector %, is given in the basis {€;y}:
= - - -
Ho = H10€10 T H20€20 T H30€30.
In order to find the values of the curvature growth x;, we must assume

-(1
that the vector J{(() )

remains unchanged in the basis {€;} under deformation of
the rod. In that event:
ﬁ(()l) = #1061 + #3063 + H30€3,

Let us write the equations that will connect »; with the rotation angles of
axes {€;}. When moving the axes of a tripod, the axes are rotated relative to
their original location at angles 9J,,9,,9;, and their location is expressed by
means of these angles. Because of this, the vector #, which characterizes the
change in the location of the axes, is also expressed by means of these angles.
Let us use the ratios:

€ =140, €jo = i€
then we obtain:
dé; R
ds €k jiMj€ks
where €;;; is the Levi-Civita symbol: €;,=+1, if all indices are different and
form an even shift; €;,=-1, if all indices are different and form an odd shift;
€;jx=0, if at least two indices are equal.

The values of »; through the angles ¥;,9,,9; are expressed by means of

the following vector formula (these formulas are detailed in the paper
Mechanics of the completely flexible rods, Svetlitsky 2001:43)

- d~19 ->(1 ->(1 g
n = L1£+ L%g ), (%g ) = Mjoej), @)

94 cos9,cos9; 0 —sind, do (91
19 = (192), Ll = < _Sinl93 1 0 > ) d_ = 19,2
U3 sind,cos9; 0  cosd, s '3

dd . ..
5 T isa local derivative.
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Derive the equations for the displacement vector of the centerline point.
As is known, in the micropolar linear elastic theory, the volume of the
microparticle does not change, it rotates without changing the volume
(Eringen 1978: 646-650).

So we can write
l_l)=7;)—_)0 U= Eui_’iEuié’i

By derivation of this equality, we shall obtain
du dr dr, .
£=£—%=ei—em, (9)
are unit vectors of the basis€;, in a non-deformed state of the rod.

We assume that a non-deformed state of the rod is known, which means
that there are also known the vector #,, the direction cosines, and the
matrix L° connecting the basis {€;,} to the basis {f]}

51‘0 =4 ?jfj'

where £ ?j represents the lements of the matrix L° which appears as follows:

99 cos9dsin9dcos9? + cos9Ysindsin9; —
cosv; . : .
+sind?sin9? —sin92cos?
L° = | —sin9? cos9cos?l cos93sint? |,
w0 o Sinddsindcos9) —  sinddsindsindy +
sind, cos 0 a0 o 0
—cosY; sind; +cos¥; cost;

while unit vectors ¢€; are connected with vectors €;, by means of the ratios as
follows:
& =1ij€j0 (8o = 2:j€),
where #;; — the elements of the matrix L:
cos¥,sindzcos9, + cosI,sindzsing; —

c0s9,cosY : : .
2 3 +sind,sind, —sind,cos9;
L= —sinds cosY;cos; cos93sind,
. sind,sindzcos¥, — sind,sinvzsind; +
sind,cos; .
—c0sY,sind, +cos9,cosY,

The resulting equation allows for the calculation of the displacements of
the centerline points.

In the case of traditional rods, these problems have been solved in the
papers: Arkania...2021, Arkania... 2022. After solving the relevant problems
taking into account the micropolar theory, it is possible to determine the
influence of micropolarity on the rod shape, axial forces, and strength.
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oo MoBsBsGEMBs 3563330y s BMGIserg3ol JmGol K:F = 1:1,17 1,12
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The article discusses the production of wood chipboards using adhesives with low
formaldehyde content, where the ratio between urea and formaldehyde is within K:F
= 1:1.1+1.12. This, in turn, greatly reduces the content of free formaldehyde, and under
the conditions of proper technological process, the toxicity index of the obtained slabs
does not exceed the emission group of (E1+E2). In addition, the physical-mechanical
properties of the slabs remain within the normal range. In the case of using low molecular
resins, hydrolysis is carried out partially or completely due to changes in temperature
and humidity during the hardening of resins and adhesives. In this case, hydrolysis
destruction is within 20+25% in the outer layers of the slab, while it does not take place in
the inner layers. This greatly reduces the content of free formaldehyde, and, in addition,

the toxicity of the slabs is reduced by varying the hardener layer by layer.
Keywords: laminated; Wood-foam tile; concentrate; polymer.

The wood-chipping is the name of particle boards, which are obtained as
a result of mixing the adhesive and pressing the rug with a hot method. Such
pressed materials are also known as wood chipboards. They are widely used in
furniture production, the construction business, during veneering the sliced
plywood veneers, and when using a laminate.

Several requirements cause interest and widespread use of wood chipboards
in modern conditions:

253



03540 F960A0N0L LdBITITNBM ‘T6N3IALNGIBN MS3I, 2024, No2(24)

1. The physico-mechanical properties of the slabs in different directions
(length and width) are the same, which is why the same machine is used for their
cutting. The tooth profiles can be the same for both cuts.

2. The use of wood chipboards allows us to manufacture wide-body parts.

3. Under conditions of changing humidity, the dimensions of the slab remain
almost unchanged.

4. During the production of wood chipboards, we can shred low-quality
wood and use various wood wastes. This allows us to increase the useful output
of wood as much as possible.

5. When producing the slabs, we can give them increased resistance to fungal
and bacterial diseases, reduce water and moisture absorption, and increase fire
resistance.

6. Wood chipboards are a highly effective material. 1 cubic meter of wood
chipboards is equivalent to 2+2.5 cubic meters of high-quality sawn material.

7. During the production of wood chipboards, the technological process
of the enterprise itself is automated and highly economical. This also applies
to laminated wood chipboard manufacturing enterprises (A METHOD FOR ...
21/02, CHIPBOARD ... 2023, Schulte... 2006: 156).

In today’s conditions, a lot of attention is paid to the use of wood chipboards,
and the same could be also said of laminated wood chipboards.

Wood chipboards, which are used in production and furniture parts, must
meet sanitary-hygienic standards, which means a negative impact on the human
body that causes health deterioration. The most characteristic from this point of
view are urea-formaldehyde or carbamide binders.

The release of free formaldehyde from finished slabs is entirely due to the
hydrolysis of partially hardened resin caused by temperature and humidity
variations. Research has shown that during the long-term operation of slabs, the
hydrolysis destruction is carried out up to (20-30) %. Depending on the resin
content in the outer layers, hydrolysis destruction does not occur in the inner
layers of hardened resin.

Separation of the toxic substance from the slabs is carried out from the pressed
slabs in the sorting and marking area, as well as when stacking the slabs in the
shelves. In all these cases, their quantity should not exceed the permissible value,
which is 0.5 mg/m? (Schulte... 2006: 75-204).

The use of less toxic resins and adhesives in the technological process is
possible by changing the mode of resin synthesis, particularly by changing the
temperature and acidity of the resin with the ratio of urea and formaldehyde
K:F. However, in this case, the physico-mechanical properties of the slabs should
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not be reduced, because if this happens, we should increase the rate of binder
consumption and the density of the slabs. In addition, it will be necessary to
change the type of reinforcement and their quantity, if the content of the used
binder formaldehyde in the inner layers is less than 20% CHIPBOARD ... 2023:
89).

Recently, we have used low-molar urea-formaldehyde oligomers to reduce
the toxicity of wood chipboards. It is of great interest to study their action during
the hot pressing of wood chipboards (Schulte... 2006: 96).

In this case, low-molar urea-formaldehyde oligomer (HM K®O) was taken as
the object of the study compared to the traditional resin of KO-MT-15, KO-MT-
BIT, KO-MT- brand.

The following study was conducted to evaluate the effectiveness of using HM
K®O in the production of wood chipboards:

The physicochemical characteristics of hardening of HM K®O and the
release of formaldehyde from the hardened polymer were studied on the samples,
depending on the temperature, duration of heat treatment and the nature of the
hardener, its type and the percentage.

Thermohydrolytic stability of hardened polymers and wood chipboards
based on their basis was studied;

The main physical and mechanical properties of wood chipboards were
studied based on HM K®O;

The experiments were conducted in laboratory conditions using
physicochemical and analytical research methods. The hardening degree was
determined by hardening the resins on the polymerization plate. The amount
of hardened polymer fraction was compared with the amount of formaldehyde
dissolved in water.

Table 1 presents the results of studies on the effect of temperature and
duration of heat treatment on the hardening degree of the binder and the amount
of formaldehyde released.

Table I
. The amount of
Hardeni duration The harfiemng degree formaldehyde released
ardening of heat urea resins, % £ 1
LEMPETATUTE, |\ eatment, s K® R S ymequ)
C° 7| KO- | KO- ur. | KO- [Ke- oo
MT MT-15 BII MT MT-15 B
100 45 42.0 50.0 - 0.240 | 0.068 | -
100 60 55.0 52.0 47.0 |0.200 | 0.060 | 0.100
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100 90 57.0 60.0 52.0 |0.183 | 0.050 | 0.090
100 120 60.0 62.0 62.0 | 0.176 | 0.044 | 0.088
100 150 60.0 6360 55.0 |0.173 | 0.036 | 0.086
110 60 61.0 65.0 56.0 | 0.150 | 0.055 | 0.086
120 60 63.0 69.0 59.0 |0.113 | 0.040 | 0.075
130 60 58.0 69.0 62.0 | 0.100 | 0.035 | 0.062
160 60 56.0 62.0 59.0 | 0.065 | 0.025 | 0.037

Note: Ammonium chloride was used as a hardener.

For traditional pressing conditions, when the temperature of the inner rug
does not exceed 100 °C and the duration of heat treatment is 60 seconds, the
highest hardening degree and released formaldehyde has the KO-MT brand resin,
the lowest - KO-MT-BII, and the intermediate position is occupied by KO-MT
-15. At the same temperature, with an increase in the duration of heat treatment,
the picture changes, and with a duration of heat treatment of 150 seconds, the
hardening degree of K®-MT-15 resin increases by 3%. With an increase in
temperature from 120 to 130 °C and duration of heat treatment of 60 seconds,
the hardening of KO-MT resin decreases by 11% compared to K®-MT-15 resin
and amounts to 58%, and the hardening degree of KO-MT-BII resin continues
to increase, but in absolute value it is 7% lower than the similar indicator of K®-
MT-15 resin, the absolute value of which is 69%.

Experimental results show the existence of a linear inverse relationship
between the hardening degree and the amount of formaldehyde released, while
this relationship is maintained for low-molar K®-MT-15 and K®-MT-BII resins
in the temperature range of 130-160 °C, and for KO-MT resin - in the temperature
range of 100-120 °C. At a temperature of 130-160 °C, this relationship becomes
directly proportional.

The release of formaldehyde from the polymer depends on its structure,
which is determined, to a first approximation, by the hardening degree. Thus,
in the case of using aluminum borophosphate concentrate as a hardener under
traditional hot-pressing conditions, the release of formaldehyde from the treated
polymer on KO-MT-15 brand resin is 2.6 times lower, and for KO-MT-based
brand resin, it is 2 times lower than that of traditional ammonium chloride
hardener.
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Table 2 presents the properties of the binder and polymers on its basis,

depending on the used hardener.
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Finally, it can be concluded that the hardening degree of urea formaldehyde
is determined by temperature, duration of heat treatment, concentration of
hydrogenions, and the nature of the anion of the hardener, while low-molar resins
have a high hardening degree, ordered structure, and low yield of formaldehyde.
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36MHMa659900  8mIbogdIos  1sdgOE0bm  gobsmwgdols  Almgom
139096053008 (WFME) Ubsg®omsdmemole BEobo®@gdol dgbodsdolbs o
0mgJdgo  5Q0WMdM030 903060l IMYMIM030  FobobosmgdgEOls
dmmbmzbgdol  gomgzscrolifjobgdom. dgoEobols Mdsmemglo asbsoargdols
©MRMOM030 Fobsl0sMYdY00, Log9BTobsMWYdM 3OrMYM5T5d0 BsH o
5Q0530569M0 MgLOLOLMZ0L TG00 BMMbMZ67BOL FoMS, SBNLEHIOL
L5g96356500gdM 3BIEM5ToL Lbogzeols TggagdLs s BHogs-bfaganrgdols
5 99939L9d0L IgonMmEdUL.

53530 §9ggomeol Lobgdfoxgm bogzgdloGgEHol 03w mdoMmYdwo
990003mbol 06geol@gbmgsbo Logsbdsbsmegdarm 3MmaMsdol Lbgoabbgs
30033mbgbEHdo 459mygbgd o  36035¢x3gMHM3560, s FmeMol bsdgoEobm
29650090530 03MMB0MYOMo  bageol/bfagegdsl 390M9d0,
6096@0M90Mmos  BHogeol 89093909 s MHBOMB3gwymal  doom
900(935L, 9953MMNMMOE  A9M35¢olHobgdMEos  MoMMgMEo  3MOLOL
139308035 5 53539 3MOLOM ELIBYIO B0BbYdO. 5©0b0TEIMO FBIMAESTS
0639260069005 OHMYMOE 3mOO0DMObEHIWMOS©, 0bg 39MEH035WIMS.
MmMQ060Bo30wo  BGHOWIGHMBS  30MMIOMOIE  0gmBs  LEdSBOLM,
36930060376 s 3e0bozm® LoxgbMgds, LsdsHolm s Jwobozm®mo
993609690980l 06 9aM530000 oo FBsMFIM 3MLYdLS s L0 ME
39360969090m5b. BMbsTIBEHMMO 3MOLO ,,005¢™T0s“ oLfogangds mmbo
19gIgLAHOOL 2063530 Md5d0  Lodsbolm  g@edby, MMIgmwos IMOYICMEOmO
L3 gd0mss MMY60DBYOMo s bbgs 3MOLYdMD ghmo FmosBMHYIL
9MgdL ,bgmwol LolEgdgdo /LEHOWIGHMOS ©s MJAMsEos/~- 1,
2, 3, 4,5, 6, 7% 935650369005 35030 9bs@MTos s 30LEGHMEMY0s
3O0BMBEGHIME  06GHJM0305005  Fobommyosls s d0MmJodosl;msb
625600l 39390 bobGgdgool  dobggzom.  36M93cobozm®o
1530900 933Dy bYds Mo, 8000 MYMOOYIE0 3B 0BEJM0MGOS
Q055350Q0905m5 2563056930l JobgBgdol, BMb30mMm0 ©IBOEOGHOLS  ©s
930bsemdol  d94oboBdgddo 256 33930B5m30L,  SbsEMTool  Lfogargds

261



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

339905 JoOMMHR0LMID 0bGHGYM305d0 3e0bo3MMHO JMOIWSE30900M
UHo30 900l PBL gm®ds@do Jgobgd by sgmdbgdom (PBL 330609330).

3b5@™dool 3603369emds 1300905 50530560l MEMYBOBIOL s99dgdOL
d9aLfogargero  dg3bog®gdol s oo M@OH™m  Lsbfogwm  3OLOL
396LsBW3MGISL, HMAob Bfogwrgdols IgmMmEYdo s 30EYMIYd0 3v9ET035
03390M©s  GHM5030o  bog3egd0sb, 235d0L 3933900l Bsmzerom
©99dmbLEBHMOMIOOL  M9bsdgEM™M3g Bsdowgdgdols ©s 3D sbsGmdool
399myg9bg0s8g s 9MLYOME0 3393900l Mobsbds,  BHMOIWOE0WWO
©obgd3ool 3mMOlo byl MHgmds LBEGHWIBEGHIOL Tl 3OHMBILOMWO
3003939630900l 256300056M9d35L, MF3s dM0EI3S JNOIMNE O Tgdl
(Bockers ... 2010: 3-11, Winkelmann 2016:70-77, Winkelman 2007). comql
1539O(306M 2565 gdOL IMMbM3bss BHEMmOIOEOWO s  ™MBsdgMH™39
9900M©gd0m BBsTG6EHMM0 39OLYdOL 9539G IO bsgwgds (Turney 2007:
104-107, Estai, Bunt 2016:151-157). ,,565&™3d00ol“ 3mMLol dobss®bol 0Mds
f30mdol M BOMB39YMBOLIMZ0L 5300090 gobs  MbsTgMH™39
39053030600 LAMGIR0900Ls s 0ROl ©sbgM3s, Lfogwgdsdo
39bLo3MmGgdom  360336gem™m3zsb0s  syBHomEo  LFagzwgdol  dgomgdol
©5 39d6mmy0gd0l 06@gaMe30s  mbwsob GalmELGdOL TBIGMEFIM0
(McLachlan, Patten 2006: 243-253).

5JBHomMmo  Lagarol  LEMmoGH9y0900sb  dmerm  smo  fgos  oflvy
99003060l B3 GHIODY  ©IFMMZEs  3OMBWYISBY  ©oBIIBIOYIEO
Ufogegdols (PBL) o d90mbgg390bg ©ox3wydbgdmwo Lfjsgwrgdols (CBL)
399030000905, 50b0dbME0 8900M Y00 M BOMB3gXYMBO0s 3BIMdgTol
3905300l dobbom bEHMIbEJOOL BsMIMN3s ©OLIMLOGdTo s IMBs35¢0
30bogob@obmgol gmhmmd 360d3bgermzsbo  3Mo@GHozmwo  sHM™3gbgdol
3039396300l 29630056 9ds.

bo@™Bool  989dGHMEe©  LHegzwqdol  doBbom  oblogMmEmgdom
9339690 Mwo  LAHMoGIR0900s: 3D 8MmEIwogdol  3OMAMITMWOo
MBOHWD39WYMRs, 30MGVPWNOHO Mgomds (VR), 30360 ©obgdzools
1539590900, MbEs0b 30gMgd0 s 5600530930, LOTMS30gd0, F0WIM
AMGHMO05gd0, 99dOHMbgdmEo Jesbol (,Flipped classroom®) dmgero,
HMIGDS GONMOOMD, 355393l M5 LHogergdol BMooE0E 3gmmEIdL,
4060l Mx53OHM 065803296 s 06E OG0 bolfogwrm gocgdml (Igozobols
MAogbo  20bsmgdol  okMdMO30  Tobsllosmgdgwo).  GMYIEO
LAOMIGHMOJOOL 53909 gdol  JglHogrsdo  LBEGHWIbBHIOL  gbdoMmgdocm
3099950 M0 B339 gd900: IGHIWMO SBsBHMT0MMO 0EMLEM(30900,
300099005 5 5605309d0L 250mygbgds.

3309308 J0Bb0ob 2odmd0bsmy, LEHIbEHIOL TmGmOl sbsEmdools
3™EbsLy s LFsgzwol 9909390Dg G9dbmEmyngdol, sbowo MHglm®Lgdol
262



0. g3bogodg, a. godmboo, . dmbgady, 3. bmgembsos

39396900L5 s 93399dBH9d0L FgBslgds bEgdm®s 3OMEILBY ©s3306039d0ms
5 990092900L sbseroboom.

2021 §erosh 93530  §9Ggomeols  Lobgwdfoxzm  MboggdLodg@Hol
99003060L B3 EYEBY 99GH0IM5 bgds 3D ORGANON o 565@™30w6H0
dopoolL  (Anatomage) odmyggbgds, M5do3  IMm33e  FgLOIEGOMDS
392390035 309950 BsEOOL 50b0dbMo TgmMmEadol o3wgbs Lfogwols
3900390%9 (Paech... 2017: 2153-2160).

bo@™Iomemo  Fog0d (Anatomage),  MmamMO3  LsdgoEobm
30D50Bs300l  MGHMIMIbsTJMH™M3g Fgom©O, Bodmogdsls 5dw93L
LEAH™MI6AHIOL BooMMb 0dgMOLoMEo s 0bEFIMIJE0MWO  ASTMEFOOEGOS
LEOMEO5© MLOGOMbM 256900, Fog0OL BsMMTsLIEHd0sE gblmGwyem
9369699 359mbob)e0 3D 5b5E ™00 M qwrgdol 39939mdoo dgobfoganmb
QO IMZ90gMMb 5530560l bbgmeol mMsbmgdo, Jumzowgdo s
bbgoolbgs LE®MIGHMGS, GmameE 8030MmL3M3ME, oby Fo3MHmLgMm3wmen
©mbgbg. 3D Organon VR Anatomy 5960056906 3D 0m@©gergdl o
3099500bs300L 0bLEHOWAY6EJOL, 0dwgzs sbsEHMT0MEmO bBHOIEIMHYdOL
95000 25MBY35MdOL 3D  3myergdl, 0535HmdL LG gbEgdL
3060GMOO  obgJEgools 3w0b03MMo  3mEO9Ws30900BsmM30L
MB6035¢6 J9Lsdegdemdsly (Smith... 2019).

330930l 30Bbol doLow9390 3533060IOMPOm Lsbffogzerm dmEwergdols
»002560D30L  LoLEBYFO0“ Fotyergddo sbs@mdool Lfogwrols TggygdL.

33935 Bo@oms BobgzMo 9dudgModgb@eo 0b@gmzgbiool dgommmom
ATSU MD 360m®590L 816 L¢mgb@msb 0b@gh39bzome (4711¢1©9b@0)
5 BogmbE®mmem (34553 9b30) XMB3gddo: I - Logmb@mmem xymM539d0
(18 %31%30), IMO(39305 IMEGdL ,,mOYs60BIoL LobBgdgdo 1, 2, 4, 5, 6°
2017-2018 Lsbf. Hargdol 06ds3wmdsdo, Mmglsg LHogargdol 3Mmgldo
36 259m0Y9bg0ms 30Hs0BoEool MMM IbsdgMmagg dgommqgdo. 11
- 0696396300 X3Mx39d0 Im0Es3s 03539 IMEE9dL L,MmEMYB0BIOL
LobBgdgodo 1, 2, 4, 5, 6 2021-2023 Lsbf. §er9d0@sb, GmEabsg 8 xamzdo
59BH0MMO© 58Mm094qbgdms sbs@GmomEmo Jogos Anatomage, 6 xx3do
- 3D Organon VR Anatomy, bogom 10 xaw993d0 mM039 9Oos© (Anatomage,
3D Organon VR Anatomy). Lygmb@Gdmemm s 0b@gmh396300L xame3gddo

50b0dbo  dmYergdols Lobfogerm dsbsgns  33eg3ol dsbdoewdg oym
05653560 LoOHMMEOL, 3330l  3gMHomEdo  sbY3g  YEILIWO  0YM
36Ma6595D9 ©533900L  FobsdoMmmdgdo, Moz MHBOWMblgwymas Logwol
89©939%0b dofjg3sL.

359338900  BEAWMIbEGH™MS Fom(g39dl, xoddo  dosboerobs 816
LAMI6EHOL F9g39L90900 OHMYMOE BHILEHMJOOL, Y39 Fowgdywo 3mEbols
3654303590 go8mygqbgdol »bstol Tgz3sl9d0l dobgzom OSPE godmiool

263



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

99093900L  Loxdz9wbY. MgMOOMEo  BHLEG0MJOOL F99Rgdds OO
396Lb353905 96 963965, bmewm OSPE-ol 200mEol d9gaqddo dqlsdhbggzo
0ym 5bLbgs39%s. 08 0b639M39630Mw X MRgddo, Loz MGO39 I9MOO
0ym 258myg9bgdeo, bAMIbEJd0 LsdMswmE 6-7 JMwom WROM oo
99835L9058  00090HY6. Lobfogarm 3MM3glbY 3300390000  OYHOB.:
UEAHIBEHMS LGOS FogloTsE OO 0ym 08 X 3MRBJdT0, oo SBsGMTsg0
3990099690mos, bmrm Logmb@GHMmmemm  xamMx39ddo ILHOIOOL OO
9563969890  500b0dbgdMm©s LEBHMIbEGHIOOL 29%-30, doom dmeol 10%
390m3H™39L XyMNBMO0 3domdols 27%, bomeom 19% 958m@GHM™m3s XAIBIOO
3995m00b 21%. 3565 geMo© 39b96om LG IBEHJOOL Fodm3ombasls
1393000 30Mb3MGOOm, B3 LGOS  LBHIBEIOOL
3 GH035300L5 S X3RO 39domdsdo Bom0 RO MEMmdOL 333906 BOHELL.

33@930b dgegagodo:

@M9560B3oL LoLEYGo 1 (dzse—-Loblmmgsbo bobGgds) — 2017-2018
LoLH. §. x990 70 bGM9bEH06 Bs0FMS 3 LEGMIBEO, 1 BEGHMIBEGHTs 0™

91-100 gmems, 26 LEGHBEHs 51-60, 26 LBwgbEHds 61-70, 10 LEBHbEHIs
71-80, 4 LG ab@ads 81-90.

@M9360HB3oL LoLBHJIgdO 1 (d3o¢-Loblmmgabo LobEgds) - 2021-2023
Lolf. §. %9980 75 LBEGHWMIbGHO0B Bs0FMs 12 LEHMIbE0, 3903 9MHTs

UEBHIbGHIS 396 s00m 91-100 Jmes, 31 LEGHIbEHTS IsxM™3s 51-60, 19
bGMgb@ds 61-70, 11 bLEGHgbEs 71-80, 2 LG 9bEds 81-90.

®y360%80l Lol®gdgdo 1
91-100 | 81-90 | 71-80 | 61-70 | 51-60 | FX
2017-2018 (70 brgbdo) | 1 4 10 26 |26 3
2021-2022 (75 bmgbBo) | 0 2 11 19 31 12
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51-60% 61-70% 71-80% 81-90% 91-100% Failed

264




0. g3bogodg, a. godmboo, . dmbgady, 3. bmgembsos

@9560%30L LoLEBHYIPO 2 (bgH3zmeo bobBgds) —  2017-2018 Labs. §.
X509 68 LEHIbEHO0WIL BsoFMs 12 LEIbAEO, 3903 9HMTs LEIbEHIS
396 500 91-100 Jmws, 23 BEGHIbEGHT> I9xM™3s 51-60, 18 LGS
61-70, 8 bEM9b®BHIs 71-80, 7 LEBH9bGHIs 81-90.

®69360Bdol LobBgdgdo 2 (bgM3zMwo bobBgds) —  2021-2023 bobS. §.
%5990 80 LEHIbEHOWIb BsoFMs 17 LEIbAGO, 3903 9HMTs LBIbEHIS

396 500 91-100 gy, 12 BEGHIbEHT> IsxM™mgs 51-60, 24 LEvbEHIS
61-70, 22 LE9bEs 71-80, 5 Lty gbEds 81-90.

®mM560B3oL LobiGgdgdo 2
91-100 | 81-90 | 71-80 | 61-70 | 51-60 | FX
2017-2018 (68 bymgbBo) | 0 7 8 18 23 12
2021-2022 (80 brgbGHo) | 0 5 22 24 12 17
BODY SYSTEM 2

[@2017-2018 (68 students)  M2021-2022 (80 students)

2021-2022 (80 students)
2017-2018 (68 students)

51-60% 61-70% 71-80% 81-90% 91-100% Failed

®M9560B3oL LoLEBYIPo 4 (Labbodo LobEgds) —  2017-2018 Lobf. §.

%5990 71 LA™ YbEHO0WH Bs0FMs 18 L MgbGo, JMMIs LGIbEHTS s0LM

91-100 gmams, 28 LEHwgbBHs 51-60, 12 LEM9bEHs 61-70, 8 LBHbEHIs
71-80, 4 bGabEads 81-90.

®®3560Ddol LobiBgdgdo 4 (Lsbybordo LobBgds) —  2021-2023 LSLY. §.
%5090 97 LEHI6EHO0IB Bs0FMs 5 BEBHMIbBHO, JOMTS LEMIBES s0LM
91-100 gmems, 16 LEGHbEHs 51-60, 28 LBwgb@ds 61-70, 28 LB 9bEHIs
71-80, 19 LEm9gb@ds 81-90.

265



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

®69560%30L LobEgdgdo 4 (Lolimbodo LobiEgds)
91-100 | 81-90 | 71-80 | 61-70 | 51 ¢o | rx

2017-2018 (71 bymgbdo) | 1 4 8 12 |og 18
2021-2022 (97 bmgbdo) | 1 19 28 |28 6 s
BODY SYSTEM 4

[ 2017-2018 (71 students) ~ EW2021-2023 (97 students)

2021-2023 (97 students)
2017-2018 (71 students)

51-60% 61-70% 71-80% 81-90% 91-100% Failed

®®3560Ddol LobBdgdo 5 (3mw-bolbedsmmgms bobEgds) — 2017-
2018 Lobf. §. x°9d0 75 BEGHWI6EHO0B Bs0FMS 24 LBMIbE0, 39O E 9HMDs
UEAHI6AHTS 396 s00m 91-100 Jmems, 24 LGMEIbGTs WosMM™3s 51-60, 13
bAM9b@ds 61-70, 10 LEGH9bEs 71-80, 4 LG 9bEds 81-90.

®®3560Ddol LobBYIgdo 5 (3e-Lolbedsmmgms Lol@gds) — 2021-2023
LoUH. §. x990 122 13 9bE 06 Bs0FMs 12 bEH9b@o, 2 BEGbEHas S0 M

91-100 gmems, 13 bEGHM9bEs 51-60, 32 LGHwgb@ds 61-70, 45 LB IbEHs
71-80, 18 LG 9b@Hds> 81-90.

6356030L LELEBJIPAO 5 (3—-LoLbEIsGOIMs LobEYDs)
91-100 | 81-90 | 71-80 | 61-70 | 51-60 | FX

2017-2018 (75 bEegbdo) | 0 4 10 13 |24 24
2021-2022 (122 bymg6¢0) | 2 18 45 32 13 12

266



0. g3bogodg, a. godmboo, . dmbgady, 3. bmgembsos

BODY SYSTEM 5

[@2017-2018 (75 students)  W2021-2023 (122 students)

_4 -m
-I -
, i 2021-2023 (122 students)
=g 2017-2018 (75 students)

51-60% 61-70% 71-80% 81-90% 91-100% Failed

069360B3oL LoLEYIPo 6 (bsFdeol BmIbgEgdgEo bolEyds) — 2017-
2018 Lobf. §. xo9d0 61 LEAHWIbEHOWIB Bs0FMS 15 LGMIbE0, 39OE 9HMDs
LEHMI6ATS 396 s00m 91-100 Jmas, 28 LGMEIbGTs ssRM™3s 51-60, 8
bEMgb@ds 61-70, 9 bdmgb@ds 71-80, 1 b¢mgb@ds 81-90.

06M9360B3oL LoLEYIPo 6 (LoFdcol BmIbgEgdgEo bolGyds) — 2021-
2023 Bsbf. §. x0dd0 97 bLAMIbEGH06 Bs0FMs 2 LEGHMIBEO, 3 LEGHMWIBEs
s00m 91-100 Jmews, 6 LEHMYBbGHs 51-60, 19 LEHMIbGs 61-70, 37

bGMgbGds 71-80, 1 b gb@ds 81-90.

063560%30b LoLEBYIGdO 6 (15Fdol Imdbgwgdgeo LolEgds)
91-100 | 81-90 | 71-80 | 61-70 | 51-60 FX

2017-2018 (61 bErgbdHo) | 0 1 9 8 28 15
2021-2022 (97 bogbdo) | 3 30 |37 19 6 2

267



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

BODY SYSTEM 6

[m2017-2018 (61 students) M 2021-2023 (97 students)

A
r
| 2021-2023 (97 students)
L= 2017-2018 (61 students)

51-60% 61-70% 71-80% 81-90% 91-100% Failed

LodMEMM YOO SbYMOs:
2017-2018 Lab§. §§. %5300 (y39cs dm©o©sb) 345 LEBHMwgbEowsb

B50F65 72 LEBHI6EHO, 2 bA¥I6EHS S00m 91-100 Jrys, 129 LEHIbEHS
- 51-60, 77 LGHgbBHIs - 61-70, 45 LEBHIbGIs - 71-80, 20 LBHwIBEIS -
81-90.

2021-2023 Lsb§j. §i§. x9980 (y39cs dmEMoEsb) 471 bEBHMwIbEH0wb

B0 M 49 LEMIbGHO, 5 LEGHWIBETS s0m 91-100 Jryems, 78 biEbEHs
-51-60, 122 LEGgbEIs - 61-70, 143 LBMgbGHIs - 71-80, 74 LEYHEDS -
81-90.

bmgb&o | 91-100 | 81-90 | 71-80 | 61-70 | 51-60 | FX

2017-2018 (345

345 2 20 45 77 129 72
UHN96¢0)
2021-2023 (471

471 5 74 143 122 78 49
UAYI6AH0)

513365. 30BMOEOBEOOL MBITGOMHMZg Lodw)sEgdgdolL godmygbgdoom
LolHogerm dsboergdols YIMBLEMOMYdS, YOOI Ld30bYdOL SBserobols
Lo3Az9BY 9BsEHMI0MMO LEHOIEIMHJOOL 0I6EOTBOEMYdS, 33900MS©
53X 0919l 5B BHMT0530, MMM (353BTYB GO LSO BOLMTY360969d500,
3™bol domfigz0L aBgdL. 3H9dbmema0gdol godmygbgds s9dxmdILIOL o
LHog3eol 999a9gdLs s BLEAWIBAEHMS BsOMMEIMBSL Lolifogarm 3GMm3gldo,
bgalb MHgmdl s0bodbmmo  3mbol 3Msd@BHozsdo  ds9mygbgdols MbsGols
39003m853905L.  09bsdgMm™mzgg  8gom©YdoL  o8mygbgdsl  Fgderos

268




0. g3bogodg, a. godmboo, . dmbgady, 3. bmgembsos

9080390 A9bOML OO LEAHOMIGHOJILS s Lobogmabarm
363989006 30HPW0BsE0s.  5©0bodbwo  3bs3gmal,  Msd9bo
9600369cm35605  Logsbdobomgdem  3MMYMm3gd0L  gobbm®mEogmgdols
396856960 MBOHMB39wymeas dgbsdsdolo bolifagzam MglrMLydoms s
09o0mg00m, Goms bgaro 993195y 53@ome, BLEAHIbEHBY MMH0IbEGH0MdM
1§93 90, 0600300 MEO 15 FOMHMYOIOOL 3:M9IEOMGISL.

@OGHINIGNOS

09003060l Mdserglbo  3sbsoengdol oMy md®mog30  dsbslosomgdgero,
©59(%3039090 365 gdol boMobbols 4s630maMgdol gMmgbmero
3950l oMgdEmmol 2022 ferol 16 bmgddmol Ne1465694 d¢1dsbgdoo.

Bockers, A. Jerg-Bretzke, L. Lamp, C. 2010. ,The gross anatomy course: An
analysis of its importance.“ Anat. Sci. Educ. 3, 2010: 3-11.

Estai, M. Bunt, S. 2016. ,Best teaching practices in anatomy education: A critical
review.“ Ann Anat. 208, 2016:151-157.

McLachlan, JC. Patten, D. 2006. ,Anatomy teaching: ghosts of the past, present,
and future.“ Med Educ. 40, 2006: 243-253.

Paech, D. Giesel, FL. Unterhinninghofen R. Schlemmer, HP. Kuner, T. Doll,
S. 2017. ,Cadaver-specific CT scans visualized at the dissection table
combined with virtual dissection tables improve learning performance in
general gross anatomy.“ Eur Radiol. 27(5), 2017: 2153-2160.

Sugand, K. Abrahams, P. Khurana, A. 2010. ,,The anatomy of anatomy: a review
for its modernization.“ Anat. Sci. Educ. 3, 2010: 83-93.

Smith, KE. Ruhoo, HO. Gopalan, C. 2009. ,Utilization of Anatomage Table
Technology Enhances Knowledge, Comprehension, and Application
of Human Anatomy and Physiology in Multiple setting.“ The FASEB
Journal. The abstract is from the Experimental Biology 2019 Meeting
Abstract #589.19.

Turney, BW. 2007. ,Anatomy in a Modern Medical Curriculum.“ Ann R Coll
Surg Engl. 89(2), 2007: 104-107.

Winkelmann, A. 2016. ,Consent and consensus—ethical perspectives on
obtaining bodies for anatomical dissection.” Clin Anat. 29, 2016: 70-77.

Winkelman, A. 2007. Anatomical dissection as a teaching method in medical
school: a review of the evidence. Medical Education. Wiley Online Library,
Germany.

269



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

Education

The impact of technology on anatomy learning outcomes

Irine Pkhakadze
Irine.Pkhakadze@atsu.edu.ge
Giorgi Gabunia
Giorgi.gabunia@atsu.edu.ge
Dali Shonvadze
Dali.shonvadze@atsu.edu.ge
Mari Rodonaia
Rodonaia.mari@atsu.edu.ge
Akaki Tsereteli State University
Kutaisi, Georgia

DOT: https://doi.org/10.52340/atsu.2024.2.24.18

In response to the priorities of modern medical education, in the process of
implementing educational programs, it has become a challenge to provide cognitive
activities among students, teamwork and to create an environment based on support.
However, the era of artificial intelligence implementation makes us think about ways to
ensure readiness for future challenges, including the active use of technology in teaching
to make learning material visible, improve perception and visualize the essence of the
issue/problem. Implementation of modern teaching methods and strategies is especially
relevant in the teaching of fundamental training courses. The purpose of the mentioned
research was to determine the impact of the use of modern methods of technology in
the teaching of anatomy on the teaching process and learning outcomes. In order to
achieve the goal of the research, the results of learning anatomy within the framework
of learning modules - “organism systems” were analyzed. The study was conducted using
a semi-experimental intervention method. A total of 816 students were evaluated, both
the accumulated knowledge and the ability to apply knowledge in practice, the latter was
enabled by the modern method of evaluation - an objectively structured practical exam
OSPE (Objective Structured Practical exam).

Keywords: medical education, visualization tools, Anatomage, 3D Organon VR
Anatomy.

Educational technology tools offer compelling instructional capabilities and

provide faculty and students with new educational possibilities, technology
has found its crucial role in medical education. These resources can portray
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anatomical processes with remarkable clarity. Furthermore, today’s learners are
accustomed to technology-enhanced learning environments.

The various learning/teaching methods used in various components of the
English-language educational program of Akaki Tsereteli State University,
including those proven in medical education, are focused on learning outcomes
and ensure their achievement while taking into account the specifics of each
course and the goals set by this course. The mentioned program is integrated both
horizontally and vertically.

The organizational structure is conventionally divided into basic, preclinical
and clinical levels, with the integration of basic and clinical sciences with their
supporting courses and social sciences. The fundamental course “Anatomy” is
taught during four semesters at the basic level, which is organized by modular
teaching and includes, together with other courses, the modules “Body systems
/structure and regulation/- 1, 2, 3, 4, 5, 6, 7”7, within the latter, anatomy and
Histology is in horizontal integration with physiology and biochemistry by
body systems. At the stage of preclinical training, the theoretical knowledge is
integrated to clarify the causes of disease development, functional deficits and
treatment mechanisms, anatomy training continues in integration with surgery
with clinical correlations in the PBL format of training based on cases (in PBL
weeks).

The purpose of this study was to determine the impact of the use of modern
methods of technology in teaching anatomy by observing the teaching process
and results, evaluating the influence and effects of new resources on anatomy
knowledge and learning outcomes.

In order to achieve the goal of the research, we observed the results of
studying anatomy within the “Systems of the Organism” educational modules.
The study was conducted using a semi-experimental intervention method with
816 students of the ATSU MD program in an intervention (471 students) and
control (345 students) groups: a) control groups (18 groups), included the modules
“Body Systems 1, 2, 4, 5, 6” 2017-2018. The study material for these modules in
the control and intervention groups was of equal difficulty throughout the study.

Programme admission preconditions remained unchanged during the study
period and ensure the achievement of intended learning outcomes.

The evaluation of 816 students was analyzed, both in the form of accumulated
knowledge and the ability to apply knowledge in practice, the latter was enabled
by a modern method of evaluation - an objective structured practical exam
(OSPE — Objective Structured Practical Exam). According to the results of the
OSPE exam, it was determined: the maximum attendance of students was in the

271



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

groups where Anatomage was used, while in the control groups, there was a
low attendance rate in 29% of the students, among them 10% missed 27% of the
group work, and 19% missed 21% of the group work. The difference in the results
of the exam was significant, in the intervention groups where both methods were
used, students scored 6-7 points higher on average.

Modern educational technologies can process learner decisions and present
realistic responses to provide an individualized learning experience.

The analysis of the results showed that the use of technology improves
learning outcomes, and student engagement in the learning process, promotes
active, student-centered learning, adjusts individual needs by empowering
learners to control their educational experience.

Anatomy is considered to be the main pillar in medical education, which
enables the student to integrate formal knowledge and clinical experience, and
patient-centered care, this process is developed by the use of modern educational
technologies.

Demonstration of educational materials using modern means of visualization,
and identification of anatomical structures based on the analysis of theoretical
issues, dramatically improves the ways of obtaining knowledge in anatomy as a
fundamental basic science, the use of technologies improves the learning results
and the involvement of students in the educational process, contributes to the
development of the ability to apply the knowledge in practice, , in response to
the priorities of modern medical education, contributes to the creation of an
environment based on teamwork and support, At the same time, in the era of
implementation of artificial intelligence, it makes us think about ways to ensure
readiness for future challenges.

The use of modern methods can make the visualization of complex structures
and life processes a pleasure. This shows how important it is to permanently
ensure the implementation of educational programs with appropriate learning
resources in order to promote active, student-oriented learning, adjusting
individual needs.
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090 00  0dwg3zs  sbfagerowo  @gdlogol  ©@s  FMITSGH0IWO
BEAHOMIGHMOJOOL IMbFogzwggdol dogh BosbMg3 Mgore 3slmbgddo 649
365903500 259mygbgdsls.

0935  39Lobo  J0y35Pbos, MMI oo  mYbMmdom  gdlozol
5m30L90s 96 bgds doerolbdg3zol 2o6M9dg.  sOLYOdMBOL IMbEBEOYds 0dol
dglobgd, ™I 3OO gdlogwe ToMoal JoMBZS  04oe0dJdL. gl MOO
93000MHM©  5OOL  gOHMIBJOMb 83938000 s, WBGM  TYBHOG,
306390l 1bsM0OL godmddsgqds byl MHgmdl dgmegl. 3ombgzs 56 5ol
9o6mG™ BoGY3900L O FBs odMbsmg359900L {gomm. 565 9P 360369 ™36
MBO6 9O 040 d0gM 5305MJOL 06EMO309L. 0BEHWO30s FmUfogwrgls
96356905 535 vy 08 3MbEgJuBHTo gbol MEbmdo ghHmgMEOl LogsMoE™
3d600369crmdol  dogbgdsdo. 30mbzol  Fggyo®  wgduozmeo  FoMmool
39000©M9ds  FMLOdMOL JogH  Lomddgerol 2odsMmmems  dofimgdol
MBoM-B3935Dg 9bgbL 2o3agbsls. bmerm, 300b30l Jggae© JowgdIEo
0683065305 9735MMMIOL o 50MT5390L JMUHogwrols 0b6xMOI0MmYOIMW ™MD,
653 0530605350 IPJO0MS® 50LsbYds IMLFogwol HBgdoMo dgEyYz9wgdol
MbBo®-$3935D93-

WH3565308 MbsM-B3935Dg 396 30LsMdMYOM 50 IMZWIbol MYO3MO
1J9358035633930L256939. LoMBIMOTYYRJOSLHTOJOMOMSOJgIGBEHOLOE:
dmbomdeg (0bgaen. speaker), dudgbgero (0ba. listener) o odmbsmdzsdo
(obyaw. utterances). 9Jgsb  FMbOdOHY  sMOL  30MHM36gds  BxTgeros
WH35653MmB, 5699 35800g359L SBOL 96/ bosMYdL AsTGHYWL L3N
99m305L; 306Mm36905L, MMIgeroi oldgbl dmbydMol doge dofimadmen
0683mMH35300L  gfimgds AbIgbgero; bmerm, sdmbsmdzsdo - Fobss®lol
953969090 LoGY3zgdo v [oboowgdgdo - MHMIgwlsg dgloxol Loboo
dmbomdeg  sfgol dubdgbgerl (Humphreys-Jones 1986:44). 99Lodsdobs,
b9306 303Mb035305d0 BsBINIo 3060Mm36905 MBS RBWMOIL HMYMO3
Wo35Mo30L g3y GmLIAgboL bsM-B39390L. SOL60TBs305, G®I dmbIgbs
3olbIMOL 565 MOMIEME  d)MgdoL  4ogmbgdol  BoBomEMao©O
MBo®OL 409myggbgdsls, 96539 297 gMJdIYol FobssMLOL goambgdsl s
393905L. 03565301 o BMbIgbol MbsM-B393900l  godmygbgdols dmogsM
d0BsbL  FomTmoagbl 505300693l FmMol  3m3MbBo3s300lL  sdYsMgdOL
MO YOMBS. BY306MH0 313996035305 M0 MOHIBGOZ0 3MIM(39L0, HMIEO3
bm® 30900905 dmbomdmgls s dIGHgwl dmMob. ghmol dbMog gl sGol
93983300 GHodob J8ggds (dmlidgbs, obge. listening), dgmeg dbGog -
360 19d G010 Jdggds (e3s6530, 0bewy. speaking) (Byrn 1984: 8).

277



938540 IR0 LLILETOBM T6N3IALNGIGN dMS3dI, 2024, No2(24)

50bodbmo  dmfdmdl, ™I  smEowgdgwos  dgbgro  RsLH3IL
Lo@Yzgdol 36033690 MdSL @S  LEdMWMME  FobsbmM0gwml  dso
06@9m36M9G5309. 9B 3OHMEgLO MO30L FbEMOZ LoFoMmmgdls 9999y JdgwgdgdL:
96md®030 9PN gdol 36Mmds, LydMOL LgadgbEHOMYds s 0bRMMIs300l
QIR FMBI0S, Y9I M9ds, IgbLogMgds, 3MHMbMBOMYds, FobssMLOL 3o6s0,
3Bse0Bo s 800gdMo 0bxzm®mIszo0l 0bEIM3MHgEs30s (Harrough 2022:
57-58). 3bmomE 53 9393900L 93¢0l 909y 990dwgds Bsomzamb,
MM InbsmdOOL J0gh A9IMIMIOE0 0bBMEOTs305, dbIBOYdS ) 0©YIs
9090ms 5MBOGL. TgLodsdobo, MOMMGE0 dMbovdEOY 5853MHMIMSE
560l Abdgbgeros, beagom gmgzggero dbdgbgwro Fomamoyqbl dmbowmdmgls (Torky
2006: 14).

Mgbem®o  gbols  bfogws/bfegergdol Ml dmlidgbol  mbat-Bzg3s
Do68ma30009905 LsdoBbY 9bols 9egdgb@gdol (Lo@Gyzgdol LMo 4sdmmdds,
©@9db03MEM0 6530, 0BEBHMBE0Y, 063YMZ5¢9d0) 25F5M0I s Fgm30Lgdol
9603560 0bLEGHMMINDE©, BoE 5ILEGHMMIOL 0d FBodBHL, MmI  dmLdgbs
O Bgo3wgbsly sbgbl Imbfagarol dogh 9bols Lodmoegdgdol Lfjogws/
1§530g05bY. 259m0bsMY 59996 0436gds 3561530l MB®-B3930L Lifogams/
UHo3w9d0l doBbom dmbdgbol Mbs®-Bz930L MiY39@ 9, M9bsOMMWs©
BoMm30l 930 gdwMmds.

000MYMNE 5Q5305BL 255Bb0s FoLMZ0L sTobsllsMYBIWO 356530
956969, 300, 3gddM0 5 BOBOSMO. 5Tl §F53JdS Lbgsalibzs Mgaomboliomgols

09 BeEoswNOHo  XaRoLm30L  odsbslosMgdgwo  393HY39wgds, Mo
300093 MNBOM 5OmMEqdL 960l 9aLfogargams dog® dmlidgbowro dsbisgwols

50dasl. LHmMgo 5d0@™a, 9300909005 dsLfogwrgdgwds »bBOMB3geymls
9mbfogmgqdo  IM035¢xgMH™3560  Imboldgbo  dsbogroom.  Bz9b w339
39630b0 90 06¢39M9dEH0Em0 L ogergdol Igmmobmz0L sdsbsliosmgdgwo
15356OK00MYOOL  OWIIOMO o3 ghs  MToBH03Mwo  LEGHMMIGHMJOOL,
©@9dbo3MEMO 5ROl A9MAXMOJLYdOL JoBbom. sfgM0ol Jobss®losb
399030bs6g, 8900M©O 530035 0MZ5eoLHObYIL Ws350530L MbBsGOL
59BH0MMO©  209mygbgdsl. gl 35653690 byl MHYmdL  dmbogzenggdl
@5 95L(o3gdgl ImEOL  odBHom®  30m3MB03OE0L, O3 19301535
§om3m50p0bL gbols 365g3H03580 398mygbgdsb.

35030l bsM-B3935L b0 5MgdI6 s obobosgzab ffgGol
3033mbgbBosb  ghms.  ™mMozg  doompobo  gbol  13vbsdgbdeo
36OMOIGH0Mo 3Hodol 3033mbgbEos;  mGm039 3olbdmdl bosBEmgz0l
©53M)30009OWOE o390l MbsML oo Joge FgMbgmwo gbols 3mgdol
399myg9bgdol  Lsdmowgdom. mwdgs 3060390  dwogl  goblibgzsgzgds
390m60L596, OMymOE  BHogws/lfagangdols aboom, sbgzg  godmygbgdol
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36M0b(303000. 3561530  5MOL  J0bss®lOL  goo3gdol  0bEHgModGHomEmo
36m39Lo, MMIgos  0m35wolobgdl gbol  bydwmowgdgdom (dygMgdo,
L0GY3900, BOHYO0) 25633900 FMLIBOYOOL 9Ju3MGLOSL s SJAsb.
50 4090905l b sbrogl 5M039MdscMo 9bol 60dbgdo, Lbgwmwol gbs,
03500 30m630dBHo, Lobob  250mdg@Y3gaegds, bdol  GHmbowmdol o
A99de0lL  d933ws (Thornbury 2005: 9). Bsdmomgwowo m30L90900sb
0000090 bbgoalbgs Bgyo3wgbsls sbgbl 356530l BL3EgEMdsBY
Q9, 595300MMMEs© 9339M0© Fobolibgzo3gdl Aol HgMol »bs-h3930Lo96.
06H0@9bgmo  obyz0LEHol, MHMdIOE 39600 HMBOBLOL sSBOHOM Ws3s6530
5 965 ,965%9 9939390900l MmO Bodwogdss“ (Robins 2000: 95). Gog
37100bIMOL 035, BT 63565308 s FaMol Mbse-B3935 9MM69gOBOY6
Lsdobby 9bol A5dMYgbgdol MEMO MOOI Mo 2obLb3s39dwwO FMEOTss.
5J996  §9Ms  HomBMmoaqbl  MMm0gHNITM30EIOMEO  Mm3)Ms309d0L
3033wodbmé  3GmEgbl,  Gmdgwos 0m35¢obobgdl  Lodyzgdol,
$0bo5gd900L s FggRs© IMLsBMGOOL Z0bMOEMESE SBobgols Sbm-
039609008 Bmb69EH03OH0 LBEHOWIEHMOOL F5035¢olHobgdom. Fgmol wbsem-
B3935L dmLfogerg 0dgbl Jobsbdodsronyems dglisdsdolio d@mdol 99w9as.
bowm, @s3s6M530L MboM-B3930L Lbfagws/lfsgergdol 3Mmiglo dgbsderms
99096 969009, gm3gwaz56M0 FobslfoMo RMMIseMGO 0blEOMJ300l
3969d9.

300093 9hmo  9936096M-033w93560,  doygomo  bobL  mligzedl
WH356530LM308  TsboLosMGdgo  FM3wyg  357)Hgdol s  Fgloderm
09393900,  gMYBYIOL @S (39390 LoEY3900L  3sdgMmGgdol
oMLgdMdSL  (Nunan  2001:18). gqoG@s  s30Ly,  s©bsBodbsg0s,  B™I
39605006 3009960353008 9HSL0SMYOL  FMMHOLEYOEgdol, B39bgd0omO

Bo3390lobgwgdol,  dgdoboergdol s  Lbgs  dmzwrg  argdlog®o
999963900l 98mygbgds. BgIMsmbodbmo  gwgdgb@gdol  godmygbgds
9306 313991603530580 3609369036500 BOOL 0bBMMOT5300L 25B0sMGdOL
LoBdoMgl.  39MmdoMo  3mdMbozsgool gl m30Lgdgd0  bsBL  MUzsdgb
65000356 45BIb393905L [gMomo s HBg3oMo Mmoo 3m3bo3s3090L
JmM0ol, GoEash bgogbo wgdbozmemo gOHmYMEgdo s g3b3gds FaMol
ob3m®LJdo.

09M0b o 3565308 bsM-B39390L TmMOL 2s6Lbb3539090Bg Lo3WMG
6586330,,3309300L g53Mygb9gds gbol3MMYMsdgddo” (“Usingsurveysinlanguage
programs”) L5wd®mMmAL 36M0wbo. 393bogMo gabmMds G 0d ImLsHMGdL, Gmd
9l ™0 9656-b3935 Ie0gM A56LLZ93WYdS GO0 FGMMOLOYSD 0bRMMTsi300L
9omgool gm®dom,  sddolb  dglodewrm  @MBom,  0bgmOIs3zo0L
90fm@gdol s LEdME MM 50gdol 3MMEgLoL bsbyMdwogmdom, Lsdslrbm
6954300l dglodegdermdom s, bdod dgdmbggzsdo, gbol LEGHowomss
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30. 9Ly 05390mo©, dgbgro 0bBmMIs30sL MBOM LHMOBIE 50d35al
@5 993l IMYMm3bgdeog M9od3ool IRoJLoMdOL s FMbOdGOLSYD
3sbgbols  »Imzwgl M™Io doMgdol dglodegdemds. boem d30mbggwls
0530L, dbMH0gZ 2o5Bb0s LMo gds by sbs IMdMHMbIL F9MHowmdom
9090 06BMEOT5300L, FoI030mbML S J505BMML 0go; Aol SdoLMZ0L
3998605 B9s6mgd0m dg@0 M, 3000MY HBIZ0MSE FITIMMMEIO OSXIMYROL
360Hm39Ld0. Fgmobogeb 4oblbgsgzgdom, WsdsMo30l OMML ssdosbo 0ygbgdls
09056090000 MRO®M  9MIFMOIo®  9bsl, 306y gl bgds Fgdomo
3M0Mb03s300l  99dmbgzgzsdo. sbgzg, HgMol OML  sdmoyqbgds MBGOM
3Mdgo  §obosogdgdo,  acsx393g00/lslggbo  Bodbgdo,  ©OsYMdgdO,
3990bobmegdgd0 s Bbgs bgoglo Bodwswgdgdo. Mg T9gbgds Ws3sMo3L,
dobmzol, 30M0dom  ©sTsbIL0sMYOJE0s NBOM Mg Fobswowgdgdo
(Brown 2001: 301-306).

WH3565308 s Fgmol oblibzsggdmwmo m30lgdgdol Jowbgwsgs, o0
M3965L 3690l 305d3H03580 BA0Ms© Fodmygbgds dwogH 530msMgdl SHBEOOL
WMR03MM©  LAHOMIBHMO0MIIOL  MBIOL;  SAx™MdILGOL  FmLsBOHYdOL
06@9m309G06M930L  39dbo3ol.  Goash Mo  BMMIS  93EGHMOOBRD
dmombmgli 49630l (Lobstrmwro, 193s, IVYEZoMdS) /56 bbgs gdmEool
0v) Bbgs 30IBMd9d0L LoEY3zgdol Lsd sEgdom FoAM3GIoL, M930LMO35
2905  @9dbo3MMO TGOl F9FEOMIIOL  530EGOEXMBS.  BYIM”
dmyzsbowo Fgmomo 3mImbozsgoobmzol bodsbmdmogo gl bsbgdo
3065306 35380005 E5356530L MBM-B3930L Q9v9dxMmdgLYdOL bs30MbMH,
653 9mfamdl 9ol 93 BbTIBEHWOO Mbs®-B3930L 3MBOGHMO Fo3w9bsls
53565301 MBsM-63930L Liffoges/bffogwrgdol 3Gmisglido.

b9000b0db M0 godmdobasty, Fgy3z0dwos  ©o3sL33bsm, MHMA
MbmmEo 9bol Logws/ bFsgwgdol d3GmiEglo bsFoMmmadl LOILYMmaoWwo
06@¢ 92606900 dmgegdol d90vdsgzgdsl, bosaz 30mbgs, dmbidgbs, (oo
@5 5356530 [oMBMoygbl 965 TbmEwmE (350 39Mwo gMbJzool ddmby
3M33mbgb@L, 56589 oMM Jomysbobmzols boFoMm Mbsé-Bz93900
393965L sbgbgb s gbdoMgd0sb Lbgs MboM-B393900L o, Tglsdsdobo
960l 3m33mb9gbBHO0L  39630056gOL; FoBLOZMMIMIO0 OO GMEO 53
d900bg935d0 9603Fgds dmbdgbols MBo®-B3930L, o@D gb 39565136900
Do60Mopabl Lomd®mol 3MHMmEglol 9HM—gMHm 530 gdger T9doqbawn
Bsfols; 9bols bffagas-Lfegergdol 36Mm3gldo sdsMszol »bscm-B3g30l bbgs
300336963906  0b@gaMocmgdmwo  bffagargdol dobboo  Loliyzgwros
dobfogengdgends  abghymli  bHsgzegdol  ™Mobsdgdmgg 0bEHgMsdGHowm®o
9900M©O; 835605308 3d3MbIBEOL »bsM-B393900L 4963050900l Jobbom
330 gdgw0s  d9aLfogargels  dogaglb  gbol  3ModBHozsdo  godmygbgdol
L5FMOGOY; 5356530 BHogwrol 3OMELT0 goblozmm©MmYdMWO 4MEMmOE®YOS
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3003w 9JbBsE Podx mdILYdIDY.
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The article provides a theoretical exploration of the teaching process for speaking
skills in a foreign language. It explores the priorities outlined by both Georgian and
foreign scientists, focusing on the efficient utilization of lexical resources, grammatical
structures, and speech fluency throughout the language learning journey. The primary
focus is on learning and teaching speaking skills. Furthermore, the study underscores
the importance of a thorough understanding of the foundational cognitive processes
associated with language skills like writing, reading, and listening to enhance proficiency

in speaking a foreign language.
Keywords: foreign language, language skills, language teaching, ESL, speaking.

In today’s world, the ability to speak at least one foreign language has become
more essential than ever before. It is obvious that speaking skills are the most
important due to the high intensity of oral communication in the everyday life.
According to the researchers, speaking is the most important skill because it is
one of the abilities that is needed to perform a conversation (Leong, Ahmad 2017:
35). Furthermore, a well- structured dialogue seems to indicate the progress of
target language learning. This evidence emphasizes the need to acquire speaking
skills.

Before we show the significance of speaking and clarify the impact of other
skills on the process of learning to speak, it’s important to acknowledge that
language encompasses four fundamental skills: reading, listening, writing, and
speaking. Two of those (listening and reading) skills are receptive. While using
receptive skills an individual receives information from a speaker or via reading
some printed material. The other two basic skills such as writing and speaking,
are considered productive because while using these skills a person actively
produces information. He or she can do this in a written way as well as orally
(Harmer 2007: 265). After all it can be concluded that speaking is a productive
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skill which is used in the process of oral communication; a user of this skill shares
information via pronouncing appropriate words in well-constructed sentences.

Although researchers strictly distinguish the four basic language skills, it
remains obvious that each of them is closely related to others; moreover, one often
leads to the development of another skill. The present approaches “prioritize the
acquisition of speaking skills not in an isolated way but in an integrated manner,
and the reason is the fact that none of the skills are used separately in a real
communication (Shaverdashvili 2014: 69). The modern foreign language lesson is
a complicated process focused on developing several skills at a time with a major
focus on one of the skills and minor focus on the second.

As we have already mentioned above, it is impossible to speak without
vocabulary (lexical units), knowledge of grammar structures, correct
pronunciation, and intonation close to the one a native speaker is used to. This is
what Penny Ur refers to when she talks about the importance of teaching target
language vocabulary, grammar, and pronunciation (Ur 1991: 46). The same idea
is shared by Michael Lewis, who tried to explain the crucial necessity of being
able to understand and produce not the separate words of the target language but
chunks (Lewis 1997: 204). Both authors indicate an essential role of vocabulary,
and there are many strategies and techniques to enrich it.

It is evident that student acquires knoledge in relation to one another.
However, this interaction should be concerned not only at the theoretical level
but also in practical teaching. Therefore, while working on a new text student
should not only learn grammar structures or/and enrich the vocabulary but
also gein experience in using them in real conversations. This is the reason to
implement the aim-oriented up-to-date approaches and methods in classroom
practice that will allow students to use all the new material in more integrated
ways across different contexts. Using an Interactive Teaching Method can be a
good way to achive the goal; role-play, presentations and other types of activities
enables students to meet real-world needs. Even students with a minimal
vocabulary can can develope their target language speaking skills, provided they
are given an opportunity to engage more fluently in real conversations.

However, reading authentic materials is widely regarded as the most effective
way to acquire new lexical units. Furthermore, there is an opinion that the two,
reading and vocabulary, are closely related. Thus, one usually provides the other.
In case a learner’s vocabulary is rich, it is easier to understand the text read,
and vice versa, reading can provide the learner with new words. Reading is
not considered just to be an instrument to enrich learners’ vocabulary, but an
excellent way to develop guessing skills and help learners to build background
knowledge which has a positive effect on the student’s speaking skills.
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It is obvious that we cannot explain the impact of listening skill on speaking
without clarifying the elements of conversation. The last usually consists of
three basic elements. These are: a speaker who produces the information, a
listener, who receives the information speaker produces, and utterances, i.e.,
lexical units (or so-called language codes) used by the speaker to share the
information (Humphreys-Jones 1986: 44). It is meaningful to mention that the
roles of speaker and listener can change while conversation. A person involved
in oral communication is made to use both speaking and listening skills. Thus,
conversation is a complex process between speaker and listener where there are
used both receptive and productive types of basic skills (Byrne 1984: 8).

It is important to emphasize that listening means to get and realize the
meaning of those words output by a speaker. It is not enough just to hear all the
sounds a speaker produces. The purpose of speaking and listening skills is the
need to establish communication between the speaker and the listener. Due to its
complexity, the process of oral communication requires some abilities listed by
Harrough in his work: to be attentive while conversation; to be able to remember
the message shared by the speaker; to be able to predict the way the conversation
will develop; to be able to understand, analyze and interpret the information a
person receives (Harrough 2022: 57-58).

There are numerous factors that influence speaking proficiency, however
correct pronunciation, intonation, and intervals in the sentences are crucial. In
addition to this, the evidence that speaking manner is an extremely individual
feature it is essential to get students used to differ them from one another. None
of them are possible to be learnt without listening to authentic materials and
simulations. Therefore, listening skills can be the ones with a great impact on
speaking skills.

Speaking skills are often compared to writing skills; both are considered
productive which are used to create output lexical units. Despite this feature,
first significantly differs from the second. Speaking is an interactive process
which cannot be proceeded without sounds, words or phrases. It is usual to
use non-verbal cues (eye contact, gestures, body language) and/or change voice
while speaking (Thornberry 2005: 9). This evidence effects communication, and
totally differs speaking from writing skills. In addition to this, speaking is mostly
spontaneous, faster activity, full of pauses, interjections, exclamations, and other
types of signs. On the other hand, the information produced in a written form is
usually organized in paragraphs and/or phrases and sentences. The person who
writes something has no chance to express his or he r idea without using words.
Thus, to have good writing skills at a level one needs to be able to use appropriate
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vocabulary, grammar, and other skills such as organizing ideas logically, analyzing
information, etc., which provide evidence to conclude that good writing skills
lead to better speaking skill.

After having compared all four basic language skills, it is evident that
speaking is learned not in an isolated way but it is a complex learning process.
We highlight the key role of listening due to its biggest impact on speaking
skills; verbal communication is not possible without pronouncing sounds, words,
phrases, sentences, getting the meaning of spoken; doing listening tasks can help
learners to sound more native-like. Furthermore, listening is another source of
new vocabulary to be learned by students. It is undeniable that another source
of new lexical units and grammar structures is reading — clear way to develop
speaking. The ability to write clearly and concisely is key to better speaking
skills since writing activities are an excellent way to think more logically and
critically. Itisverified that all the four basic skills are closely interconnected, and
proficiency in each is necessary for effective language communication. In order
to develop speaking skills, it is essential to provide the learner with opportunities
to use the language in practice. For the integrated development of speaking and
other three skills of the target language, it is desirable for the teacher to introduce
modern interactive teaching methods. Attention should be paid to the integrated
development of intellectual and emotional components in the process of learning
speaking skills. It is important to consider the elements of speaking competence.
The effectiveness of teaching speaking skills undoubtedly and always depends
not only on the approaches and methods used in the classroom but also on the
acquisition and improvement of the skills of the other components of language.
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The demographic “explosion” is a sharp acceleration of the population growth rate,
which is one of the most important problems of modern times. The exponential growth
of the population is accompanied by political, economic, social, ecological and other
problems, which leads to excessive consumption of natural resources, unemployment,
poverty, hunger, accumulation of harmful wastes, reduction of biodiversity and other

undesirable events.

Keywords: exponential and logistic growth, demographic disasters, “ecological

credit”, ecological balance.

More or less changes in the number of people have always taken place:
demographic catastrophes were replaced by a sharp decrease in the number of
the population, which was “facilitated” by epidemics, natural disasters, wars,
famine and other processes.

At the beginning of our era, the number of people on Earth was 230 million,
and in 2022 it reached 8 billion 73 million. According to the careful calculations
of demographers, if the population increases at such a pace, it will reach 9 billion
in 2030. During the 19th century BC, it grew by 0.1%, and from the 70s of the
20th century - by 2% (i.e. by 80 million people per year), now it is growing by
3-4 people every second.

The noticeable impact of the increase in the number of people on the
environment begins in parallel with the development of industry. From the
17th to the 18th centuries, the demand of industry for raw materials led to
the irrational consumption of natural resources, but the damage caused to the
environment was not yet global in nature. This process, starting from previous
centuries, went slowly, imperceptibly, for a long time, which gradually made
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noticeable the reduction of their stock, the pollution of water, air, and soil, which
affected the health of the population. There was an increase in diseases that killed
hundreds and thousands of people, so the increase in birth rate in this period was
caused by the need to “save” people. At the beginning of the 19th century, the
successes of medicine played an important role in improving human health and
prolonging life.

The process of demographic growth is particularly noticeable since the 70s of
the 20th century. Scientific and technical progress, urbanization, improvement
of socio-economic conditions in a number of countries led to an increase in
population in the industrially developed countries of Europe and America. Later,
this process moved to developing countries freed from colonialism. This process
was especially observed in African, Asian, Latin-American countries, but recently,
the population of the most populous country, China, has decreased, especially
since family planning policies (restriction of the number of children, demand for
education, involvement of women in labor and other measures) went in force. In
2023 China’s population was 1 billion 419 million, which is 2.98 million less than
in 2022 (Deutsche welle 2023), while India’s population reached 1.4276 billion
in the same period (UNFPA-United Nations Population Fund data). Today, 25%
of the population lives in industrially developed countries and 75% in developing
countries.

The demographic situation is affected by the increase in life expectancy
in developed countries, which is 2-2.5 times higher today than the life of
Palaeolithic and Neolithic people (75-78 years). This process is also observed
in developing countries today. The increase in life expectancy is accompanied
by the deterioration of the state of health, which puts a heavy burden on the
country’s economy.

The process of demographic growth, especially in developing countries, is
accompanied by the problem of hunger and poverty. Due to financial insufficiency,
the population receives 1000-17000 kcal instead of 2800 kcal. Today, more than
923 million people are starving in the world. including 60 thousand children.
Georgia ranks 26th among 164 countries in the global hunger index. Important
among the problems causing hunger are: unequal distribution of food, political,
economic, ecological and other problems. Global climate changes are added to
these processes, which affect crop yields, soil erosion, desertification, increased
landslides, and avalanches. Crops are destroyed, people lose their shelters and
become eco-migrants. The number of people on earth has increased 2-3 times
compared to previous centuries, and the consumption of resources has increased
32 times. According to the report of the World Conservation Fund (WWF),
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by 2030, the natural resources consumed annually will be equivalent to the
resources of two planets. According to the annual research of the international
organization Global footprint network, we live at the expense of “ecological
credit”. 1.75 planet’s resources are needed to satisfy humanity. Today there are:
reduction of natural resources, ecosystems, forests, desertification, degradation,
increase in the level of the ocean, further thinning of the ozone layer, poverty,
food shortage, increase in genetic and other diseases.

The increase in the number of the population, the deterioration of the socio-
economic situation is accompanied by the migration of the population, thus
improving the economic situation of the migrants, but the dense settlement
in the urbanized cities leads to a number of problems that affect the ecological
condition of the environment and human health. However, urbanization is an
unstoppable process, 80-90% of the population lives in cities today.

Industrialization, urbanization, demographic growth is a global process that
involves all of humanity, including Georgia. The mentioned events started in
Georgia from the second half of the 20th century, although there was never a
high level of population here (which has its own reasons and explanations), today
there is a demographic crisis in Georgia, the population is decreasing and the
nation is facing extinction. Only in 2022 The number of emigrants was equal
to 125,269. Population of reproductive age (18-49 years) is leaving the country.
There are already “family migrations”. Georgia is among the top ten asylum
seeking countries in Europe. It will be possible to bring the country out of the
demographic crisis by creating a stable and favorable economic and political
situation in the country, returning migrants, increasing the birth rate (at least 3
children per couple), etc.

Today, Georgia is a post-industrial country, but the ecological situation
is still serious. The air is polluted (NOx, SOx, CO2, CH4 with heavy metals,
organic pollutants) which is due to the increase in the number of vehicles,
the majority of which are outdated, the disorder of the roads, poor-quality
fuel, its low permeability, the increasing pace of construction, the enterprises
working without purification facilities in a limited mode and a number of other
problems that are harmful and affect the health of the population. Cardiovascular
respiratory, allergic, cancer, and other diseases dominate in the country, with
a high level of mortality, which is confirmed by population, clinical-diagnostic
studies and Geostat data.

The ecological condition of the country is also worsened by events related
to global climate changes: sharp, seasonal changes in temperature, frequent
precipitations, landslides, avalanches and other natural events that destroy soils,
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forests, landscapes, human and animal life. There are a lot of different types of
waste, illegal dumps, which pollute the environment.

Finding a way out of this impasse is a necessary condition for the existence of
humanity, the paper presents important, scientifically based ways and directions
for solving the existing problems. The imminent threats that actually face
humanity today are insurmountable.
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