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ABSTRACT

Carbohydrate derivatives are distinguished with wide range of biological activity which is proven by successful usage of
preparations made of Carbohydrate based in different branches of pharmaceutical chemistry. As a result of research of
Carbohydrate compounde, the relationship between unique structure and its chemical and biological properties has been
studied. Input of bulk liphophilic adamantine moiety in the proved medications or biologically active molecule in most cases is
improved molecule’s biological characteristic, drug’s lipopilycity and prolonged actin is enhanced, and at the same time toxicity
and side negative effects is reduced.We studied the reactions of acetylaryl glycosides with phenylsulfonyl chloride in the
presence of a benzoyl peroxide catalyst. A new sulfur-containing glucoside was synthesized: Hepta-O-acetyl-1-O-(2-chloro-3-
phenyl thio propyl)-p-D-maltose. The bactericidal properties of 3-O-(2-chloro- 3-phenyl thio propyl)-D-maltose of the obtained
product after deacetylation were studied. With the help of the computer program PASS (Prediction of Activity Spectra for
Substance) onlaines were able to predict the range of activity of substances. The obtained result established correlations on
bactericidal properties between biological activity and the intended biological activity. The structure of the synthesized
compounds was determined by physico-chemical research methods.

Keywords: Thioglycosides, maltose, Benzoyl peroxide, Phenylsulfonyl chloride, Biological activity

Introduction

Analysis of the scientific literature in recent years shows that the interest of chemical researchers in the
synthesis of products containing bromides, thio sugars, disaccharides containing 1,2-O-glycoside bond has increased
dramatically [1]. Studies in this area are expected to lead to the development of new, less toxic, biologically and
physiologically active drugs. Due to the urgency of the topic, it is important to conduct scientific research in this
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area. The development of methods for the synthesis of Carbohydrate derivatives is one of the important tasks of
bioorganic chemistry and has direct interdisciplinary application in the production of biology, medicine, agricultural
biotechnology, food industry, pharmaceuticals.

In recent years, the introduction of thio sugars into the structure of physiologically active substances and
pesticides to "improve" them, which is one of the most progressive ways to protect a living cell [2-4]. In medical
practice, the use of sulfur is based on its ability, when interacting with organic substances of the body, to form
sulfides and pentathionic acid, on the presence of which keratolytic, antimicrobial and antiparasitic effects depend.
As a result of research of glycoside compounds, the relationship between unique structure and its chemical and
biological properties has been studied [5-7].

Important compounds of carbohydrate origin are thioglycosides. Recent studies have shown that these
compounds are characterized by very significant biological activity and are included in the composition of vitamins,
enzymes and coenzymes. Sulfur-containing compounds are used as an antispasmodic effect, as well as an extension
of the capillaries [8-9]. For the synthesis of sulfur-containing maltose, the reaction of the addition of Disaccharides
(maltose) with phenylsulfonyl chloride was first studied. The starting compounds are synthesized by known
methods [10].

Experimental Part

1-O-allyl-hepta-O-acetyl-maltose was synthesized from an acetylated disaccharide in the presence of a BFs
[(C2Hs)20] catalyst. By dissolving the allylated disaccharide in chloroform at room temperature, in a nitrogen
atmosphere with constant stirring, adding dropwise a solution of phenylsulfonyl chloride (dissolved in CCl4), a new
compound was synthesized: Hepta-O-acetyl-1-O- (2-chloro-3-phenyl thio propyl)-p-D-maltose with a yield of
56%.

The synthesized compounds are white, very soluble in chloroform. The composition of the derivative was
determined by physico-chemical research methods [11].

Composition of compounds, physical and chemical characteristics will be determined by instrumental
research methods (elemental, polarimetric, chromatographic analyzes, the so-called BMR 13C and BMR 1H
spectroscopy. The definition of optical rotation using elemental analysis, IR and *3C Spectroscopy. The purity of
thesubstance as checked using thinlayer chromatography using "silufol” plate in the following solvent system by
volume: chloroform-ethanol 1:1. Optical rotation was measured on a SU-3 universal saccharimeter at 20 °C. IR
spectra of the samples were taken on a UR-20 spectrometer in KBr tablets. *C NMR was recorded on a Bruker AM-
300,75.5 MHz spectrometer in deuterochloroforme:
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BF3[(C,H;s),0]
C,H,CL,

H + CHy=C - CH,OH

OCH»>-CH=CH>

+ CgH5SCI
Tretisst

Characteristics Hepta-O-acetyl-1-O-(2-chloro-3-phenyl thio propyl)-8-D-maltose (3)

Compound | Brutal-formule Melting point Rf Molecular [a]® Outcome
t°c mass CHCIs
G %
3 CasHas018SCl 92-96 0.63 820.5 -159(t=20°) 0.68 56
13C NMR Spectroscopic analysis Compound 3
tab. 2
168,7-175,8 7RO-CO-CHs
20,6-20,7 7RO-CO-CHs
60.980 R-O-CH:
100.8; 92.0 C-1; C-1'
61.8; 61.4 C-6; C-6'
77.5; 76.65; 71.05; 70.8; 67.8; 66.8 C2-6; C2-5'
29.725-19.386 -CH:
127.1-137.086 CeHs
IR Spectroscopic analysis Compound 3
tab. 3
C-O-C C-S C-Cl C-Harom CH: CHs
1061.1147 453.600 690.739 3070 2924 2850

tab. 1
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This substance has a wide range of predicted biological activities. Prediction of the biological activity of the
synthesized carbohydrate product: Hepta-O-acetyl-1-O-(2-chloro-3-phenyl thio propyl)-f-D-maltose and free
hydroxyl-containing hepta-O-1-O-(2-chloro-3-phenyl thio propyl)-p-D-maltose was performed using the PASS
(Prediction of Activity Spectra for Substance) ONLAINE computer program [12].

The specified computer program evaluated the biological activity of Hepta-O-acetyl-1-O-(2-chloro-3-phenyl
thio propyl)-B-D-maltose (3) (tab. 4) and his deacetylated product Hepta-O-1-O-(2-chloro-3-Phenylthiopropyl)--
D-maltose (4) (tab. 5).

Biological activity of Hepta-O-acetyl-1-O-
(2-chloro-3-phenyl thio propyl)-$-D-maltose (3)

OCH2—CH—CEZ
',,//H al S—CgHs
tab.4
a All o Pa*>Pi** a Pa>0,3 a Pa>0,7

0,858 0,010 Benzoate-CoA ligase inhibitor
0,810 0,010 Antineoplastic
0,709 0,005 Antileukemic
0,692 0,009 Cholesterol antagonist
0,627 0,007 Antibacterial
0,587 0,004 Antineoplastic (cervical cancer)
0,596 0,030 Immunosuppressant
0,568 0,022 Antifungal
0,543 0,008 Angiogenesis stimulant
0,525 0,033 Hypolipemic
0,451 0,009 Protein synthesis inhibitor
0,542 0,122 Membrane permeability inhibitor
0,389 0,006 Antimycoplasmal
0,318 0,047 DNA synthesis inhibitor
0,296 0,080 Immunostimulant
0,248 0,037 Antioxidant
0,254 0,068 Antiprotozoal
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0,245 0,097 Cytostatic

0,220 0,093 Lactose synthase inhibitor
0,242 0,115 Antimetastatic

0,248 0,131 Antiviral (Herpes)

0,168 0,051 Sucrose-phosphate synthase inhibitor
0,255 0,139 Antithrombotic

0,220 0,119 Macrophage stimulant
0,104 0,010 1,3-Beta-glucan synthase inhibitor
0,143 0,060 Antihemorrhagic

0,137 0,103 Alpha-amylase inhibitor
0,041 0,010 Beta glucosidase inhibitor
0,255 0,227 Sugar-phosphatase inhibitor
0,167 0,140 Antiviral (Hepatitis B)

0,181 0,161 Antitoxic

0,146 0,132 Antiparasitic

0,200 0,197 Antiprotozoal (Leishmania)
0,046 0,046 Beta galactosidase inhibitor

Biological activity of deacetylated product Hepta-O-1-O-
(2-chloro-3-Phenylthiopropyl)-p-D-maltose (4)
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tab.5.

a All a Pa*>Pi** a Pa>0,3 a Pa>0,7
0,934 0,003 Benzoate-CoA ligase inhibitor
0,859 0,004 Cholesterol antagonist
0,791 0,018 Sugar-phosphatase inhibitor
0,737 0,005 Lactase inhibitor
0,722 0,022 Antineoplastic
0,689 0,004 Angiogenesis stimulant
0,644 0,007 Antileukemic
0,597 0,009 Antibacterial
0,592 0,004 Antineoplastic (cervical cancer)
0,581 0,018 Antithrombotic
0,559 0,028 Immunostimulant
0,549 0,019 Cytostatic
0,542 0,021 Radioprotector
0,531 0,026 Antifungal
0,520 0,016 Antimetastatic
0,501 0,005 Alpha-amylase inhibitor
0,497 0,006 Lactose synthase inhibitor
0,490 0,024 Bilirubin oxidase inhibitor
0,489 0,045 Immunosuppressant
0,449 0,017 Protein-tyrosine sulfotransferase inhibitor
0,472 0,042 Hypolipemic
0,429 0,011 Protein synthesis inhibitor

A comparison of the PASS predictions data showed, that similar biological activities: Cholesterol antagonist, Angiogenesis
stimulant, Immunostimulant, Cytostatic, Lactose synthase inhibitor, Antimetastatic, Antithrombotic, Sugar-phosphatase
inhibitor, Protein synthesis inhibitor - compound-4 has with higher Pa value than substance-3 and biological activity:
Antifungal, Antineoplastic, Antibacterial is relatively low Pa. And, substance-3 has Antitoxic, Antiprotozoal (Leishmania),
Beta galactosidase inhibitor, Beta glucosidase inhibitor, Antihemorrhagic, Membrane permeability inhibitor, Antimycoplasmal,
DNA synthesis inhibitor, properties that substance 4 does not.

Based on a generalization of a vast literary material, biologically active compounds are characterized by a
certain specificity of composition and structure. Structural modification of compounds by introducing various
molecules or atomic groups in a molecule can determine the effect of molecular separation of fragments on
bioactivity.

*Pa (probability "to be active") estimates the chance that the studied compound is belonging to the sub-class of active compounds.
*xPi (probability "to be inactive") estimates the chance that the studied compound is belonging to the sub-class of inactive compounds.
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Conclusion

From a theoretical and practical point of view, is especially interesting to establish some correlation between
structure and biological activity, which serves to search for the biological properties of new compounds with
preliminary predictions.

By assessment of structure-activity relationships biological activity spectrum of synthesized glycosides have
been revealed. The results of the study will enable us providing selection of the most prospective compounds from
the set of synthesized samples.
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ABSTRACT

The main central questions asked in the article are the following: Is the role of religion belittled in the contemporary
information society? If culture turned into mass-culture, is it possible that the same fate awaits religion? If it is so and religion
will lose its significance for and influence on society, then what final result will this process bring? Are we moving towards an
areligious society? But if the processes go vice-versa, they can evoke an opposite reaction and traditional religions will fill with
fresh energy and begin a full-blooded life.

According to the authors of the article, an information space is simply a superficial cover of man’s spiritual life. That is why
a virtual cyber-church will never replace a real temple. It is a parody and simulation of a real church. And the day will come
when man escapes from the slavery of this simulation and virtual reality and will return to the eternal truth and genuine
religious faith. It seems that man enfeebled by the illusion of pseudo-religion and pseudo faith has a serious exam to pass. It can
be easily seen that pseudo-religion which is constructed in the artificial virtual space has no future and that any experiments in
this sphere are, from the very beginning doomed to failure. Religious life means a live communication with the transcendent
and it is lost in the case of virtualization. The internet can be a fine means for spreading the word of God, but it (Internet) has
its own rules of speech that are not relevant for the language of the divine service. We think that a digital expression of religion
is absurd and nothing more.

Keywords: Religion, Information Society, Virtual Religiosity, Simulation, Digital Religion
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The question of future of religion has always been topical in sociology of religion since its founders
(Durkheim and Weber). A number of current global processes taking place in modern society have added sharpness
and relevance to the question of future of religion and it became one the most debatable issues.

The purpose of sociology of religion, as the scientific discipline studying religion, is seeing its subject in its
perspective and prognostication of future, especially when situation concerning religion today is rather alarming.

It is a generally approved fact and there is no novelty that mankind is in postclassical epoch and that means
devaluation of classical values. Precursor of the beginning of this process was Friedrich Nietzsche. He was one of
the first who proclaimed “Death of God” to the mankind. “Death of God” also meant the “Death of Man”, but
mankind obsessed by luxury, comfort and everyday trifles of life did not pay proper attention to it. But at the end,
everything finished with “God murdered” mankind “killing the Man”. If the XX century is stigmatized by “Death of
God”, for the XXI century such a stigma will be “Death of Man” (existing reality is so pessimistic and terrible, that
even the greatest pessimist Shoppenhauer would be envious of living is such an epoch). Without dramatizing of
given reality, it can be said that everything this is very painfully reflected on future of religion.

Nowadays nobody argues that a new type of society, transforming society, is being developed simultaneously
with globalization process, where every social institute is under alteration. For example, during the last century
culture, economics, politics, system of values changed and likely religious life of society will also change. In modern
society, which is based upon high technologies and scientific approach to the universe, the role of religion has been
shifted into the background which made modern sociology of religion (like classic sociology of religion) began to
speak about its annihilation. In Robert Bell’s words globalization caused the origin of “civil religion”, which is quasi-
religious loyalty, where citizenship acquires religious colouring. Everything this assists developing of post-
confessional society. According to sociologists, the concept of electronic, so-called cyber-church is being arisen into
the foreground in this type of society, which in the end is considered as the origin of “virtual religion” (1. p. 641-
642). In this case, the main line of development of society is the way from “sacral to secular”, from “divine to
worldly”, during which sacral society becomes weaker and weaker and finally we get desacralised society. The
process of secularization is the base of everything this, which in modern sociology of religion is not so groundlessly
connected with modernization process. Side by side with concept of “virtual religion”, one more new term “religious
innovations” has come into sociology of religion (2. p. 545).

The concept of “virtual religion” is in connection with notions of “virtual society” and “virtual man”. New
technologies are one of the most vital questions, which are connected with future of religion; they are from their
side essential characteristic for postmodern reality, because there is a talk on importance of replacement of industrial
technologies by information communication technologies, which, in itself, means the disappearance of existing
reality. A new reality takes its place, which is delivered to man by means of new technologies — television (already
outdated), social nets and enormously enlarged modern media means. In order to feel its own existence, the man
must be in this virtual space — on the communication screen, facebook, myspace and so on. According to
postmodernist Bodrillard, media means, industries of learning and entertainment are the masters of modern society,
which have shifted industrial society and the world of its values. Net society manipulates with the sign-producing
systems, but they do not signify anything but themselves. Such a total virtual reality is being formed which is based
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upon simulation, hypocrisy and imitation. This is a new reality, so-called virtual reality — artificial copy of existing
reality, which is already so important that true reality has lost its meaning. It is called the death of social in sociology
(Bodrillard). Since that moment, the man is simulated — instead of real man there is his simulation (See: 3). Man
exists in virtual reality in his digital form, as the only reality is a super-real, virtual space, which excludes the reality
of other kind. Actually, it is this that we call “Death of a Man”.

Naturally, virtualization of a man and society has also concerned religion. Because of which sociologists
became disturbed and began talking about future of religion. Discussion and debates started about the fate of religion
in postclassical virtual society.

The main, central questions are: has the role of religion become weaker in modern society? If it is so, and
religion really loses its importance and influence upon society, what will be the end of this process? Aren’t we going
to unreligious society? Should this everything finish in originating of so-called new religions in perspective? Or
contrary — everything this will cause opposite reaction and traditional religions will be filled with new energies in
new conditions and begin full-blooded life. These questions are real, as the accelerating rate of transformation of
society is real. The main question is this: if culture has become mass culture, does not the same threaten religion?
Especially —when, if we say in Bodrillard’s words, modern culture has become producer of garbage and the man has
nearly become garbage himself.

The answer to this question is demand of time. This is the challenge which sociology of religion faces today.
These questions, which in the view of religion are blasphemy, require answers. Traditional religions have their own
answers. That is another matter, what do the representatives of scientific disciplines, whose professional business is
studying of religion, say about it. In this case, the fact, that the question of theoretical analysis in sociology is based
on the empiric material and facts, must be taken into account.

Number of factors affects religion directly on indirectly. These are: culture, education, science, technique,
moral-ethical norms, political life and economics; the processes taking place in these spheres complicate the question
of future of religion more, that is why this issue in the end is one of the fundamental segments of question on future
of religion. If religion does not have future, neither has society, and vice versa.

Historically the first prognosis on future of religion belongs to the father of sociology Comte. In his
prognosis, religion has to be replaced by science in future society. Such idea existed in the history of thought for a
long time since the end of XIX century to the middle of XX century. Ernst Mach and Bertrand Russell with other
representatives of positivism were well-known followers of it in sociology. In their opinion, science would bring
happiness to the mankind. But it was the time, when even Comte had doubts in the rightness of this statement. In
spite of this, he as a sociologist knew that society always needs some ideal, which causes altruism and generosity in
his members. And his positive religion was motivated by similar noble enthusiasm. Comte’s prediction didn’t
materialize. Like other his similar ideas, it was having no prospects from the very beginning, because religion can
not be artificially formed. It seems it is beyond the strength of ordinary mortal. Moreover, the life has shown that
science not even made the man happy, but on the contrary, it brought him a lot of misfortunes and tragedies. And
now desirable for everybody science has become a puzzle. Comte’s idea appeared to be successful only in one point;
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namely, he showed society the necessity of religion. Greater representative of sociology of religion Durkheim
pointed out at his mistake. He underlined that that Comte had failed to take into consideration — that religion never
represents the result of man’s realized, intellectual activity, that its creative powers are unknown to man. It appears
by itself, as the beginning and guarantor of man’s social life. The fact of rational projecting of religion had always
finished unsuccessfully in history, as the irrational always exceeds rational in it.

Marxist social theory also spoke about vanishing of religion. Marx considered religion as result of
estrangement and form of “false consciousness”. But his sociological analysis of religion was one-sided. He didn’t
appreciate properly the role of religion in society. Marxist sociology of religion was utopian theory, falseness and
unfeasibility of which well appeared in the period of downfall of Marxist ideology in our society, when not religion,
but Marxist theory and Marxism itself had vanished.

After Marx Weber offered us to think on the question if there is such a social function in which religion is
irreplaceable. Due to sociological analysis of this question, he concluded that without religion it will be difficult for
man to consider his own life critically; religion always delivers new ideas for him; according to Weber, religion
possesses potential of radical social alterations (Protestantism is meant). Weber is also the author of theory of lose
of sacral. He thought that domination of technology and bureaucracy in modern society determines man’s
consciousness and aspirations by pragmatic interests, and by caring about comfort forms the type of society where
everything is determined and defined beforehand. In this case, aspiration for high ideals, love of beauty and heroic
inspiration are lost together with religion. He brought in a notion of “disenchantment”, for denoting this process.
He proceeded from concept of conflict between religion and modern consciousness and like Comte predicted the
victory of last upon religion. In modern society, Weber sees lessening of role of religion in establishing of banal
utilitarianism by rational sight of the universe, which, from the side of religion, is perceived as a syndrome of
insanity, caused by hypertrophy of rationality.

In spite of such unpleasant predictions on future of religion from the side of classical sociological theories,
religion continues its existence in usual rhythm. Moreover, in many countries in the XX century (for example,
Georgia) religious renaissance takes place, that points to the fact that existence of sacral continues. That gives
sociologists possibility of saying that religion is a specific phenomenon and it always takes part in man’s life in this
or that form. Durkheim was just pointing to that when said that eternal dwells in religion; that religion is not illusion
and a false vision of universe, but the most living reality compared to other social institutes, equalizing of which
with science or ideology is impossible, though religion somehow contains some ideological moments. Religious man
will not like Durkheim’s attitude towards religion, in spite of its positive contents, as it gives sociological conception
of religion, and it means that religion is interesting for Durkheim as much as it provokes social energy in humans;
Durkheim as sociologists is interested in religion because he sees in it strong factor developing a man into member
of society (generally, it must be said, that opposition between science and religion negatively affected possibilities
of sociology of religion, but since this opposition was neutralized and equal primacy of knowledge and faith was
recognized, it became possible to speak on sociology of religion more freely. Today it is most interesting and
distinguished among sociological disciplines, not only by its subject, but because values of secular, civil and super-
secular, super-civil meet in it, and it is the place of meeting of earthly and heavenly).
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Durkheim like Weber noticed the direction of society and that is why he thought that traditional religions
can not answer or do not correspond to social experience of modern human and society. And that is why he supposed
that their transformation in future was irreversible. In his opinion, a new type of society will need new religion. If
it is so, when the question of future of religion must be put in another foreshortening. Namely, is it possible for
society to be without religion? If we understand religion as Durkheim does, when the answer to this question will
be negative. But the existence of sacral will be in force, as society can not exist without holy, sacral objects. Need in
sacral always will be. But the God who traditional religion offered us will be overcome (Bohnhoeffer). In the process
of seeking of key of mysteries of society, great representative of sociological religion did not take into account the
most important thing — that true religion and religious faith are always new and modern. We see that existence of
traditional religions is the fact. Hence, it is not difficult to say that in a certain sense classical theories of Comte,
Durkheim, Marx and Weber on religion were wrong and that religion is eternal.

Despite of it, a number of problems is left, which presents the question of future of religion negatively. Such
is Tillich’s idea on the crisis of theism. What Tillich calls crisis of theism is the result of rationalization of spiritual
and social life, pointed by Weber. In spite of this, these processes do not create real danger for existence of religion.
P. Berger (American sociologist, representative of social-constructivist direction in modern sociology, the head of
Institute of Research of Culture, Religion and World Problems of Boston University) also focuses his attention to
this question. In his opinion, religion understood the progress of modern society well. Instinct of self-saving became
stronger in it and it adjusted to modern society (P. Berger means Catholicism and Protestantism in this case). In his
words, religion is in good relations with modern society. That means that it is limited only by the private live of the
members of this society and has lost the former function of central, “universe-constructing” institute. As for pressure
from the side of state, it happens when state uses religion as a guarantor of its own legitimacy and etc, i.e. religion
exists in modern society nominally, as a museum exhibit, because following the development of society, ethnos,
culture and state lose religious meaning step by step. But it does not mean the end of religion. In modern sociologists’
opinion, it means only the end of traditional forms of religion.

When sociologists speak of future of religion, they comprehend concept of religion in different ways.
Representatives of classical sociology of religion mean traditional conception of religion; but the conception of
modern researchers of sociology of religion is somehow different from traditional, because, as much as it would not
be disputable, they think that in the conditions of domination of democracy, pluralism, freedom and other similar
basic values in modern secularized society, God is represented as a tyrant and religion is monopolized (for ex. G.
Zimmel). According to G. Zimmel the question is in following: traditional religions will not be able to conserve
their values in time, which does not forebode desacralisation of society, but crisis of theism. In this case his ideas
correspond Tillich’s ideas, who sees future of religion “beyond theism”, but that means the transformation of
traditional religion into so-called civil religion. Religiousness in modern society becomes the part of mass culture,
but such theism could be worse than atheism. According to Tillich’s prognosis, finally, religious faith will lose
religious garment, and will stay only faith, which does not have own body — church, cult, theology. Such is non-
standard, modern conception of religion that is probably difficult to imagine.
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R. Bell gave us sociological portray of religious faith by means of nontraditional religions as it had been
presented by Tillich in the middle of XX century. In his books “Habit of heart. Individuality and “Commitment” in
“American life”, religion is presented as one of the common structural elements of public life of USA, by means of
which Americans are included in the life of own parish. The conclusion of this modern investigator of religion is
following: the role of religion in American society, like other institutes has essentially changed. It doesn’'t only deal
with the lessening of role of religion; loss of importance of religious doctrines is equal to the end of religion. Side by
side with transformation of American society, religion undergoes transformation too, which was followed by the
limitation of religious social space. In opinion of American believer, his relationship with God oversteps the limits
of religious identity. For that, he doesn’t consider it necessary to be follower of any religion. In opinion of American
sociologists, it is the ultramodern stage of religion and religiousness, which they call postmodern stage. Before that,
American society passed “early modern” stage of religious progress. That is why they differ from each other religions
of high developed and developing countries. In American sociologists’ opinion, what form religion will get at “early
modern” stage is much dependent on the socio-cultural transformation, which modern society experiences. In such
case, traditional religions will face great difficulties. In the opinion of A. Schuetz, American sociologist and founder
of phenomenological sociology, religion will have only personal character in such type of society, and nothing more.
Quite different situation is in developed countries. Here traditional religions, feeling forthcoming danger, fight for
keeping their identity as far as possible, but the processes of motion from historical to “early modern” religion have
already started, though the level of including of modern newest technologies in public life in these countries is very
low. Here we deal only with similar tendencies or blind, thoughtless export of similar technologies, which do not
correspond to the level of development of society. In spite of this, religion does not concede its positions and tries
to save itself by working out the skill of adaptation to needs of modern societies. In this case, the task of first degree
is overcoming of process of secularization and modernization or coping with it, finding proper alternatives for it and
so on.

Prognosis of E. Toffler, famous social futurologist and author of scandalous book — “Future Shock™ — on
future of religion is also of great interest, and unlike such types of prognosis of other researchers, is optimistic and
hopeful. In Toffler’s opinion, speed of current processes in modern society and high degree of freedom will be a
great shock for humans. He calls it “shock of future”. In his book he analysis in detail unimaginable scale of
transformation, which does not leave anything unaffected in human and in society. Religion is the only exception
in this total and comprehensive process, and it still retains its being and, correspondingly, its future is full of light
(4. p. 146-147).

The mounting influence of modern newest informational technologies is the basis of pessimistic and
nihilistic ideas on future of religion. Many new terms appeared in religion of sociology to nominate processes taking
place in sphere of religion. Among them one, comparatively outdated, term is TV-evangelism, which means using
of TV and media-technologies for preaching testament topics. In fact, it is American-Protestant version of
evangelistic practice (2. p. 563). Internet-practice is ultramodern version of TV-evangelism in this sphere. This issue
belongs to most painful and debatable issues nowadays. There is no finally established, principal position about it
not only among sociologists, but also among the representatives of traditional religions. Two main positions are
marked out in different opinions: some see unprecedented transformation, final of traditional religions and the

https://journals.4science.ge/index.php/GS/index | 14



beginning of “a new religion”, so-called virtual religion, in it; others do not notice any transformation of religion
and consider current processes only as effective usage of modern means of communications, passing of information
in religious practice.

According to this opinion, nihilistic sociological theories about future of religion purposefully complicate the
situation, or, otherwise, it is the result of their religious ignorance. But today virtualization of religious life is real
fact, which, from its side, makes its future rather pessimistic. As though there should not be anything alarming, if
computer technologies were used only for preaching, attempt of using it for performing divine mysteries complicates
everything. We mean mystery of confession. Its virtualization, which happens today, is quite new and unknown
phenomenon. Problem of finality of religion originates just right from here. But today this technology has already
got its customers, as much as it would not seem unacceptable from the point of religious view (the facts confirming
this interested reader will find in any sociological textbook). There are many various programs, by means of which
virtual excursion is possible for visiting any temple in world even without going out from your own apartment.
Only visiting would not mean so much, but such a fact, as lighting of virtual candle, is unprecedented. In religious
conception, it is heaviest sin, as in this case we deal with profanation of religious act of bloodless sacrifice. But in
desacralised society, where “religion has become special effect”, it is quite real (5. p. 36).

Informational space is only superficial membrane of spiritual life of humans, that is why virtual and cyber
church will never replace real temple. It is only parody and simulation of real temple. Once human will reach out
of prison of this simulation and virtual reality and will return to eternal truth and real religious faith. Weary by the
illusion of pseudo religion and pseudo truth, he will probably be faced great trial. It is not difficult to understand
that artificially created, constructed in virtual space pseudo religion does not have any future and all the experiments
in this sphere are doomed to perish. Religious life is living relations with transcendental, which in the case of
virtualization loses. Virtual church will never be able to help even the man who because of his health state can not
attend church services. It will not satisfy this person’s great desire for praying. As regards innovation of getting
confession by means of internet, perhaps it is permissible, but, in this case, the question of anonymity of confession
should be taken into account. Moreover, it can be dangerous, especially when it concerns spiritual life of a person,
because everything this resembles the action of a physician, who never saw his patient and prescribes him this or
that treatment. Function of confession is not only absolving of sins, its aim is to make man the member of church
again, and it is natural not having desire of entering the church where it does not exist. Virtual church, on the
contrary, suppresses desire of visiting temple. It misdirects true religious feelings. Church is Christ’s body. In order
to become part of this body, living contact is necessary with it. But internet confession hinders this process. As for
preaching and spreading divine word, internet can be good means for it. But preaching is not only audio and video
recordings; it is God’s living word, which should be spread from ambo. Moreover, internet has got its own rule of
speech, which does not correspond to the language of divine service (See: 6). And digital expression of religion is
absurd and nothing more, is not it?

While analyzing these questions, reproach, which modern authors express towards the supporters of
classical theories, must be taken into consideration. Namely, it is groundless to speak in the language of secular
society in the post-secular epoch (See: 7). This reproach really requires consideration, but not with respect to
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religion, as religion is eternally new and living phenomenon. By conclusions of the same sociologists, nothing can
change personal attitude of a man to God, which is observed best of all in traditional religious life. That is why in
such situation general conclusion in connection with discussing question can be such: transformation of society is
fact, but in the point of religious view, it is not such a fact, which puts existence of world religions under the
interrogation.

Rationalization, virtualization of modern society and need in based on intellect managing (net economics)
probably will arouse natural inverse reaction in traditional religions, and society will again face the need in
irrationalism and mystics. This process will return desacralized society to eternal values, assist the discredit of mass
consciousness and bring to the light moral helplessness of omnipotent reason to even greater degree.

Religion has got much more possibility of dialogue with society in the result of modern globalization
processes. In spite of many pessimistic predictions of classical or non-classical sociological theories, its fate is much
dependent on the moral state of the man, who faces global problems and challenges. Besides, the fact is also worthy
of noting, that values on guard of which traditional religion stands: love, peace, tolerance and hope are those
common to all mankind values, in case of negation of which future of mankind itself will be doubtful. In this context,
future of religion is more optimistic, then modern sociologists predict. Openness of modern religious thought
regarding society and diverse cultures also gives ground of optimism. Dialogue between secular and religious
responds well to ethics of “planetary consciousness” and common to all mankind idea of solidarity. Isolated various
religious reactions existing in modern society indicate to opposition, which follow leveling globalization processes.
If more or less important factor, on which modern society depends, is the dignity of a man — the man living on the
earth today — then future of religion will depend on what kind of socially important share will man put into world
where he lives. In short, it will depend on how a man will retain his humanity.
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[Campbel, 1952] (3(35090 - . 9.)

9L 560b 65(9439G0 LEFdMWOLEO 3mgEHOL oM drrEEYHOL gJlosb ,dIBoBHY30LMdFIO™. 53 Egduols
dobg300 3m9@0L J0Bsbos oLzl 3MI6MBO00 1050930 dJOL, HMIEJdOE ol sblbso LoddMEMgdols
Loboo  9deg3s. FgLo@Yz0Lmdgdol  sdmBgboom o0ao dob go®dgdm sMBYOMEo  Loabgdol  gMmOSBMBSL
39026AbMAL.

OMymO3 99339 903603690, 3mgBHo  Ubgomogeb  4s8m®Bgmeos  Lodysmml  aoblbgsggdaro,
39GOBMOMWOo 5©0Jdom, Hobo MbsGog Abmerme sl dgLfigal, Toaed 580l Jombgszs, bgwrmgbgds, mwbwsg
BMOISoLEHO0, 1530 BsDBMI30L, A963IOOL Lb3sMomM30L A5BOsMYOL Fo®DMogbL. bgermzbgds,
©30639gl Ym3wobs, 0300050MmboE30L bdw)segdss, 1MZ300035dMbOEZS 30 1Bs3MMMO 3BIdOLS s Lol
Lbg9d0Lbm30L 25Tl Eolbdmdl.  dgboderms, 3mgEL 96 3Jmbogl 0dol dmermobo, Gmd dob
B5fo6Bmadl yzgws  gMmbsoMme MmTs BLH3Yds, oa®d MMI 56 0d9™3b9dEIL, ™A dolo Jobowrgds
Bm9BH03MO  B0sdM3bgdols  B0sb0FIOL,  OIROJMGOL, LW GMOE  OSTEOPOMYOL  F30mbzgwls, SO
3990593996935, 080LM30L bemd 56 506X JOMPS, MMT 25MRgdM0  IMRIbowoym. 3bswos, bgewrmgsbl s6
Mbs BMMEIL 399390500 MRYL. FoFIWOMOE, FoWS3BHOMb 3od0dgHY, MMIOl 4gboswm® wgdlgddo
9dmbdmdow LoFdMEMYOL 393600 396 0390 s sbLbgWs FooBbY3s, 0bgLs FgMdOIZ300 Fgcls, HMA ,, ...
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9300b39wl, HMYMOHO IGIMDJOIOE 96 6O 0YML Ol Foe53E0MbOL 49605 MdST0, 5613 935 GdS O 563
dmgmbmzgds 3mgEHol sHMmM36900L LosMwgbg ymxnbs s LOFdMEMYdTo 3MPOMGIYO FobssMLOL goblbo.
009600, 53539 OML, 93325609dg5 0LoE, MMI OMEILLE 30mYGHO LoddMEMYdIT0o S53Lgdl FobssGOUL, sdoo ol
56590 Bol BOHEOL Job IMEMEMdLS S JuMYGH0ZNO BHIZFOEMIL, o3, Mogz0L FbEMOZ, bofo®dmgdols
dbsA3OM  0MYOMEgdsT0 S0LEbYds. 3M9BO 29b0EEOL BOsTM3BYdIL 5T IMIM(3gLOLAYE s LwOL, G™I
5656530900 gumgE039M0 LosdM3zbxds 330mbzgWLsE F0sboFml® [3gMmsdodzowo, 2005 : 144].

B90mm oM dEEgOHO 35bLYbYm. 3BMdOos, H®MA gl OO BOIBAO 3MgEHO Mo30L Tobogrgdws,
05650m3d39, 5¢GHIM JaM© 9RO 3l 300Bbg3s; 20 ierol 296353¢md530 YmM39wEEoMs© bmo Losml
M0IMdES 30 €gJBgd0L 0bEOLYIMHOD FMBYMWSE MoMRTBIL s FbMEME 530l J9dyMd 89w9AJOMOS
bemedg Bo3Mmodo gdugdol §gmsb. d9wgas©, dobo bsdMmdgdol 12 GHmdosh 5 Gmdo 3mb w@gdugdol
056M93569005. dEEWYMHOL, FosMTgL s BEMBY s bbgs gMMm3bgdol 3mgBms Momdgdolomzol LomE®Ms©
90050093530 04m ©5 33353 g MRJds 3mb 39dbo3s, bguwrmzbgdolsdo dsmgds@olmdo doymds,
3533060 30mgB0osLs s FMB0 3oL e, dolbo dobEoEoBdo s LoddMEMgdo.

6900LdogMo  53GHMMOL  Fgdmgddggdsdo sobobgds dolo 306MsEo AMABMdIO0 s bssBMg30, dolio
3990300002905, 5T 30IOIE9ds 3BM3MYOOLOA0, L0Y35M¥YIOLETO 1) B03ZOEOLSA0. Fodmbs oo
O3 9P 305, MMIOol  BofomBmgdgdosbsz 299mbidzo30l ol MHBIMBsboMo 1Y3s S 330300,
G®53039w0  dgol  dJmbg d9dmgdgl  dogero  Logmaberol dsbdowbg OHMI o GH™39ds.  dolo
B0MAMBOOLIMZ0L MZs¢ol gHmo F93egd0ms3 ©o3M(dmbgdom, MM Lggs Bsdwgowsw d+bgdMogz0
MBS YMBOWOYM 5MY IMIGIMOo, 30 LobFoMgdo dymao, LoyzsMmgEro 5Bl sd3o6MYS30,
908Ob6900996 93O Mo s F9M0YMEo 3mg@obsmazol. dMbgdcmog0s ghmo b0z dobGoEoHdo s
B5GO0DI0, 25MM3500 0330l I m©obo, odgmds, dgmdg IbGM0g 30 883960960930l BHMmBROSWO,
10Yg356MHMELS S BLOWSTSBOL 0 YW OHYDdS, B3 b J5¢YFs 0FOMIBMDS 3t F9IMJIJO5T0. Yn39e03g 5ol
399mbs@3sL 9dLobmEgds LHmOMg 53GH™MOL doge ImbIMdOEr0 LOTdMEMYdO. 439esHg bdoMs gobobowsgzab
g4oesbl MHmamO3 ot gdgeo aerm3ols © “9odgmdol BLoddmeml, GMmIgEroag 1939 2obsLEIbOIMYdL
dMmOME gL, AFMbsMGOIL s L3O, LEdMABIL S JOMIIOHMO LoEYyzom Nevermore (“ooMLMEIL”),
w9du8o HRMbs MM 2393W0bYds, A0590IMJOL 1535 30mgGoL Jodls s MIGEL, MMT Tob SVIMIBLEOMU
900MLJGOS LEGHORML boegs, sd0E™A Mbs 999arml 6535MPL s PobsYMAML 330300560 SGLGOMDS.

30l 65fo6mgdgddo LoIdMEMMS YO POEIOJS FWIR3JIGdS, HMTYMOYD brmyo d3oGMJmdo ©s
0995964969890, BMyoE - 5350w gdmo s 393960960. 5 336307056 FoMMEPMAO0MHO S BB OYYHO
3960LMbs7900, 51939 LOTBMW MY 3393W0bgBd0D bM3xWgdo s BHOB3)WYd0, BIMYOO, 4JMYOOBOWWO
00993900, dmbgdMoz30 IM3wgbgdo, dbsmMdgd0, bogmado s Lbgsbo.  sbodbmwo LoddmErmgdom
3990bsGmos w0030 38060l bIE0gHo IEYMT>MYMBdS: LOY35M¥o, AIbsMgds, 009ASEMYDS... 3¢l
94060¢90903d0 “bzs 33630 LOEsdsBol, Lofidobol, LodMABOL LOTdMEMIYdO, 30093 YIBRO® bToMow 30
103300, gem30L,  dMOMEHJIOL  J5dMIbOBZgEr0, Fodol  FMIAZMIEO,  0EMTIWIIO®  IMEYO
LoddMEMYdo. IM3IWIE, Jb FoWgHgs 08©YbsE TFMIZsRGOMZsb0s, GMI dobo Fgdoaabawo ygzgws
LoddMEML gobbowgs gMmo LEIEGH00L BoMRwgddo bsd30ws© 396 dmbgdbEgds, doo dg@EHgl, Gmd
000Mg FomQ96DY 8936005 Lscddgero. s80GH™A 5GRY3560 08 GO BY T9356969, MMTgEo3 Fobls3MPMHYdOM
L50bE MM FgB3965 O b3, LBZYOMB, BodE0Ms Bgdmo blighgdwer ymemsbmsb 8gsMgdom, bo3zwgdow

560bL d9gLogeoeo. gl gobesgzm BO3s.
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B35 GMyMO3 Loddmemem

D35 ym39wm3z0l SLmEoMHIdMm©s LddZz0YLMSD, Fd39609MYBILMSD, s1g3g LogM®MbaLMLD. gMHmo
dbem0g, 0g0 95004d90MEs OMAMEOF 9B YMMGOI0  dogs, 3OO, PIMMSZ30, BMBLAHMYdOL dobs.
3000530 SOFIOO0WO0s 996 OO B30l MMRBYYIO Wg3000560, HMIGE0E RIOMOL J0gMH T EbYOVIE
dMOMmMEJOsL QobslobogMgdl [ob. 27:1; 0md. 40:25-32]. bbgoolbgs J3996gd0l JommEma0gddo g3b3wgd0sH6
B30l IMBLEGHMYO0 (Fogowomd, FMEHWIBOMH Jommemyosdo mmb balo, ¥9MAbmE dommermaosdo
bJogs @O JoM0dY, 053MbMOT0 - 35350 S MT0BdBYY, Ui39b0bsgz0METo - 36153950 s 5.98.), HMIEGdOE MO3L
9bdmEbb s bmE3o300b696 5s305BgdL.  dgmEg dbEMOZ, BPZs FobLIBOYMGOs Lobzgl, Boymaogdadsl,
dm©d0g dmdMomdsl, doensls, MLslitrmerm LodMAbgLby S 0EMTsgdsl. JommEma0sdo 3Bmdowos bwzol
5530056 dmdols dm@GH0303.

9309356 50090l d0dE00IB, LoEsE BLZs LET0Ts sGOL Fo®ImBgbowo:

»OMm35 89300696 B350 go®mombol 3bgbgdo gEHwgdoms s FbgrMgdomyOm, B30l Hywgdo
3059305 BBy MBods, beagm olEMsgE0sbgd0 FIMIo® 29300696 B350, (2o0mligems, m.15, 19)

» 0OMEJMEBO 5093909 BEZIL 235656, MMIgeoi 396 §4bo®9ds, s Jobo BHowmgdo obgcm0sd
@HRLS O BHOObL®. (glsns, m. 57, 20)

»90 29806000 Bd0? 533MBL BSE0. OHMYMO o6 35635¢qdm Bgdl Hobsdg, GMIgeds3 J30ds ©s3w930
D30l LsTbs, LEToMmsEOLM LEHBM3Ms®, MHMI Job 0dom, 3960 A5O30IV; VILEIds S 396 deng3L,
dMdMIMOMIYD Fowmgdo s Job 0o 396 390E”. (0gMgdos, m. 5, 22)

»005 096905 603900 IbgBg, JNZ5MYLS s 39MLIZEs390d0, bmerm FofoBg - B30l VOOSTOMS S
AO0900L BsmJo 9dfjbgdmeo bosgbol m@gzs”. (c0m3s, m. 21, 25).

»0030L 3d30635609 GO Mgd0, 0530560039 LoMOEL30WOm 5J983gdbo; Moo 35MI33weg360,
OHIgGmom30L53 Bo3Mbm godBsgdEos d6gol m39960”. (09©s, . 1, 13).

153000, 0YFo0, FogMsd 53539 MMl dd39609M0 s o3MEbEGdIE0 B3s XIM 30093 96E03MGO
b5600b 0g3d 3m9@ M Fmogmbgdol ot m. 93309350900l 30l8 MYIY 29dM33650 MRYds B3. o 5©-0Y
39-8 bom3mbgdo 3mIgMmmliols dogH ,,mEOoLYsdo” 459mYygbgdIEo FgEOBMMS ,,0306Mm300 JJo Br3s”. 3mgdsdo
O535GHMO©  5OOL  sOIOOWO  STMOZ30 BORSMO, OMIJEMS3 FMO3500 4doMo, ™mEOLI3Lo BYzoM
50(i0sb0 ImaBoOHMBOLIL J99goMs.  830mbggEolsmzol 3bso bgds, HMI bpzs Fbmemo 9ol
©OMMY33000 5 3MdMISM  Bowgddo Bsbmddom 30 9O gdMJOPPMEs FGBOZIMMHGOL, MsdgE  Too
3oLBOYMEOYOSE olgm MHRBYGBLE HoMTIMIMDES 530l (05080, HMYMOOES bJowrs s JoM0dS.

d0bgs350  LOFOHMbOL  2o36MdOYMdOLS,  BEzs  359M03000  I60TIzbgm3zsbo  ogm  dggaro
09 dbgdoLIMZ0L. Foo0Ms©, JugbmBMbOL 565855030 SM[gMOEs, M G SMES3d00 Tglidebadl
0500MbmMb Fo6Mr935@gdgero WwsdJMHMd0sL Fob dodsgscno 10 000 dgMdgbo: ,Bm3s! BEZs!“ Brgol sbsbzs
ommM30L 3585MrX3905L, FTMIWOIH FBsMYIO IOMIBYISL, [F0bs5TYRMDJIOL odXG35L, M630L¥TBEGISL
603d653U.
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B39l Bo35GHOM 5RO MFoMsgl T Bom31969gd0L OEIMSGHWMSToiE - 0go 530Ld s 3oMRYOL
396X 9o, dgobfigMol doge dm3zwgbow EI¥MIMEGds©, bob 30 3o ToxbmOms ©sIbToMgo3
33930690s. Fogo0omo© 9GO w9a96oBYy ©sxdbgd e T Boy3mbagdol GHMIsbdo ,,GMmoLEBO s
0DMEES"“ B35 MomJMml 899356090 99cms 36909006 odmbodargdss, Jsmo bgedgdfiymdo s gMmdsbgmmsb
©05353538069090. bdgagm By 2500L3obmsbsgzg Jomo 3BH900 MBS 2o0g4mb. s1g3g B3 ImM3Ysgl OBME
9005330053 LOGHORMBMD. B30 FMPBIMOMOS bofo®BMgdol bLbgzoolibgs ImEH03980L HgoOm 2393w0bgds
395 Lo 3B9gaddo Fggdboer doger M0Y 65§oMIMYdGOT0, FoPOOMH, HMYMOOES XIBOO BmbgOL ,,356mbol
3960 (»3953 99000 FMMbOMBIO0E), ,§I0bs dMYBIBOL FMYBIMOMB, SEGRMOOMEO 53030
JOoLEGH0560 396900l d0gH 50mJdmeo dofol Lodmzbgws M3956980 TmYborMHMdsBY s B9360 Lbbgs.

B30l bs@o 8609369m356 Ol 3593l gJu3do®mol  3oglsdo ,,JoMmodbso”.  Boflomdmgdo
Jo60dbom 0fjgqds, HMIGls Jowsbols ymzowo 390300 3OHML3GOHM B53MMIM INEOWsEg ddsDy d@ol
15d09OEIOE KIVMIOMIOM godM0ofiz3L.  BoHoMTMYdOL LG 30, 030 Mo30L ALobwOL, X sEMLEYM
bEols, 9M0gel Lobmgl Be3zs Isfybse@l, Gmd dob, dorsbdo dd30s© Bs30IL. B30l 330D
65Go6Bmgdol 4doMgdol byedo ImIbEIG (33e0gosl sbsbogl - 3OHMLB3YOHM FPosGHIIOL ©sbsTsels
3976 ™dL, olobo 30 Msgol IbGOZ 06560gdIb s 3gMEMYMBL MBMBJdgD. 00 TGSl SbosbBM©S
09300l Loyzs®eo gobs9EH3039dL. bofo®dmgddo bdoMow sG0oL bsbligbgdo Br3zsdo BsdoM3zs, Mool bmyo
933093560 JOobE0s6w9o Bommdobs s bEogmo A56(dgbOL 0YSLMSE 535306 9dL.

dma3056980m9(3, 39-19, 39-20 L5349699830 39360 3H9MHE0 099 3MgEO 0Ym B30l 0EWYT>EIOOM S
©OEJONGO0m JMbOBWNIO. 10350 YMmBoro d9H1P35M9d0, obobo olg wMds 093bgb BsdfizsMbo
39560L 1od0d LY0EWYIMYdsL s OLYMO MBEBIGHMI0® sOFIOPOID LEBOZIM  M5325OLOZEIGOL, GMI
9300b39wms dmMob , B30l AgOergdol” Lobgwrog 30 Ws03330MYL. SGMJOO 5M0SH, FoQoEP0Mo, 396MHTH
39w300, XMz 3066M5©0. B3 s 039569 Fmoambgdol fystm gz 0936 3mg@L: xmb dgobxol,
19N GHJOWME JNWOHORD, MIOIME J03e0bals s LH3BL.

B30l Loddmermls 360d369eMds 9™ 3mbs 3mgBosdo

B35 ol LoddMEMS, HMIJLsE oo 3608369 Mds J60Fds JASM 3ml Fgdmddggdsdo MMM
309G0L Lo g@o 3yMIsMgMdOL 25dMmbo@30lL Lsdmowgdsl. 8 dbM03, ©306M39w gl 4ymzwrobs, sbsbodbsz30s
@9dbo ,06509e WO, GMIGEToE WOMH0IMEo AdoMOLS s JoLo  LsGOHRML BY30L 53dS3L S3EHMMO by

oflygdU:

It was many and many a year ago,
In a kingdom by the sea, [An Anthology... 1972:473]

B030L3065 5IgrML g SHlMZL 53ds30,
3dbsm0 oo bbob ob (w.q.)

RM>Bs kingdom by the sea H9536M9b5 golicog3l domgar egdLl. 53 BOSBST0 GOHMBsbgmM™MSb FgMfgdmeos
60 LoddMEM - BsIIBRM OMYMOF 5©F0DMS Joe>MBWYIOL 50db0T3bgo s BPZs, MMM dbgdols
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doerol 259mbo@¥engds, s MO39 IO HBIEIRBOHYdOL LoYy3z5G¥l »30MHOL30MEYdS. gdlol Jgbwmomyg
LEHOMRIo LoEY3d ,HO3Y" 30M39WsE 33b3wYds o 3MbBHIJuGHT0 - 3mgBHo °ddMBL, MM 396OE 3oL
96290 Bgd0 s 3963 B30l IIMbYdO 396 I5FMMYd96 Job el 33960960 BB Ol Lol sb.

And neither the angels in Heaven above
Nor the demons down under the sea
Can ever dissever my soul from the soul
Of the beautiful Annabel Lee; [An Anthology... 1972:474]

53 Mbs 9350Mb, B350 sBYgMbm,
©93mbgdlL 30 BLZIODY BEgol,
56 d9L5930 MbsMO gU Lo Fo3gsErImb
bl GHYORS 560G wob: — (¢.9.)

D30l bsGo 033w9ds S 030 IIMbJdOm ELLELEGdIMO FoMTMY300R)dS, MMAMEM 3 dMOMEO dogns.
RMsbs under the sea ©)IMbgdmMb 393006MHT0  xMmxMbgmolL sbME0s30sL 0(393L, oY XMmYMmbgmo
393039 gdo FoMdmygboo dofjolid3gdgmdos, 3mb wgdldo 30 ©gdmbgdo BL30l 398 dobsGmMdIB.

©9dbob dMM LEOMRTO B3O 3353 oblb3s390MWsE HoMTMY300YJds, STXIMI© 0Y0 OO0
330M0L ©oBs356MYOL, FoOEHMMDOL, LOMO0YOL, IFIHMGIOL slsbgol gaLEbLYMGdS. LfmEmg ol JobermdEs©
90935609MdL 309EOL LOGHOBMUL Loy, MHMIJWLIE MBI YIE0 JoxbMMO0 FMIWo T 96 b3OWYdS. o7
36008369c0m35600 50309, MMIgeo Lolobogom oldol s 0T s 19306 Fo6HYmMdSL Jabob:

In her sepulchre there by the sea—
In her tomb by the sounding sea. [An Anthology... 1972:474]

93300060 356 530530l FSHBE MBS B3z0l —
59 3093960, LogwsgzbHg bo3oMmsl B3oL. (.9.)

60856MdE0305, MMI sea (,H035%) w@qgdbol dmm  LoGYzss, MMIJOE 93306030690 o
3033D030MS© 3053l Jonga 65GsMmIMIOU.

30 3m9HH  JIbowrgdsmogsb  sMEgm™To o 900l B30l bsEGo olgMo  MHSBHMO
0995060(9b9d9wo, Gmymez wqgdudo The City in the Sea (“Jogrodo B3580%). 99 Bofo@dmgddo LozzEowo
396LMb0R0E0MYONM0s, 040 FobToOEHMYB00 FEYIG 353 Joesddo Lsdgxam Gob@bg sdMAbYdMWS
50540 33300056 2029063 F9IM3gM©gRL  Tol. 9ol sLLfiYobowsbzg  s30LdMALfegzgdgwo
396(ymdol d9dabsls gadbobmegds sliggg olog, OH™I Joesdo 3YdsMYMdL dobom dmEne (dim) Esbsgagomdo.
0bgmolm®mo oomds go to west 1033OML 5Mb0dbogL. bsfomBMgdol 3oM3zge LEHMMRTo, MMIGEO3
09OMIJH0  3og30Logob  Tgagds, FMMIMO  FobGOL  Tgbsdsdolo, oEMPswo s bsdodo  LEsMOs
Pomdmoagbowo - asM0bmwo Jowsdo 965594399600 3n339000m, Lolaberggdoms s 53EEHIJOOM,
OHdgebsg BLogMEbEOol 5M630mMaM0 BoTsbfigseo 56 gEHYmds, dob oMdgdm 30 IMS30 s BY3osbo bw3s.
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99mM9 LEG®MRTo b LYYIMMO 3093 YMBOM 0TSO BEYOS, oY 650435805, OMA Joeodl, Logss dvsd
05995 5 3BoL B03xd0 SMVBEOML 5093, IgfodmEo BMZ30OL 5656930 FrJo ILMsTsTgdL, BL3s 30 03
MOOG3063900 5 93005605, XIMSE 56 0d36OL.

3990092 LAHOMBIOE BOzs 33Wsg LEBIGELE fybsto MBgds (hideously serene). as6H0bo BE30L

GO0900 56 g G306 0 FHodMGOLS YY) 5300 53)dT0 B3390 496dgMEl, Hysero 56 0dgzcmol. ergdusdo
39930653000 dMIGBEGH0 GO dMEM, JgMmmby, HMOTYE) 3993096 LEHOMGBIO: BOWPS V(3509 dgoMbagzs
5 Joaogdolb 896mdgd03 bger-bgams ods 983935, B3L Lofomwrg 9ds@gds, s M95306MHO Mbgms-
33690 Joemodo L WRGM IO, BEZ5do §dzgds, MOl BLIGOHDBY ol xMxMbgmo 93gdgds. Jowsdo
LOFIMEIMEOS 5305BOL Bl Mbs FobolisbogMgdal, B3y 30 LLEBOZ dgOLHYML. wgdbo FgoEogL
5659601 30b0TbgdsL 035Bg, MMI Joerodob 9330MH™M OISO LOIEOMY 3JMmbosm OYMMZ0WO, oa™sa,
1535M5ME, ©030(Ygl FGATsMOGO BoLYMEPMDYdO, COL QodMG Fo0 Joesdo 0lig3g oOLORS, MMAMMS
0000oMmO bLeEMIO S JMIMOS, HMIEYO0E 53 BHoMTMGdIOL 30030l A35bLYbYdS.

93997 gdldo s0HgM0Eo XMXMbgmOol seom gobsmgdmwo BE3s donsh sblbgsgzwgds 0d

B30L5996, 300 X 96 300093 Loydsefizowgdo sfigmow 9dudo To Helen (,,39¢9bL“) ™I oagz0bs@s. gb crgdlo
356 ®oBIMbYI0 Msbs3wsligerols gsl, x90b LiGgbsmL dordmabs. wgdudo 3mgdol 8xBs Bommemyowm®

98396096 9e9bglimsb sMOL GO ME0, 15395 OMO3NE0 4T0MO 30 BHMMOL MmIol {doM moL3LmLL,

O0Igo3 Yz930wms  bymbgwom 2ogmabmowo Begol as3w0m d0gdsMmgds Jobolozgh. S®gwg39dvIE

b0390d0 39O35L dobgzge Jmybom®l G390 39egbol 3ol 3MMO Lo sdsby 93e0bgds s  6GHO 3OO
L5gomML OEIOMEGOL SHOIMYOL Tob.

90930569300 sgMow wgdigddo Loyzsmgwo IgMOEOL H35MF3000 IFMHBEOIIMO 3mgEol BogH
©BIGHMIWO B3 L bgoa356 sLMmE0s30gdL 50dGMogl. 3 AbGMO3 LsobEgMglms egjlbo A Dream within a
Dream (,boB35(0 LOBIMSE™), L3 BLI> POHMOL 50IB0IZBYE FgBHIBMEME 3393w0bgds. 3mgEo bsdoMby
L, GOX®9d0 356995yz9@ g MM gbgmdgds s dmFsdo mdmml J3odol FomEgwgdo 593l BsdVYIX O,
OMIWgd0E 096@mb bgewosh g3wgds. Jgods momgdl Mol JobMmoswrgdl s obgg Bwgzsdo 0ycMmgds,
w0603 0 3430600, mdizs IFoMg FoLBHOMOL s FYEo dsEP0m FEOWMBL, gMmo ToMEzseo d50b3
39065MPMbmb, bgers®0gwo MRgds - d;gEro 93005 IMBEMdgE Bl 305d3L. 0d0m, MM JsM33gdO
OB, 93GMOO boBl ML3gsdl 0¥ ModEYbs IZ30MORBILOS OMO3IMYO JFOMOLIMZOL 0L, MOE OZIMYS.
090olbIgos ©535MRMWO LOY35MWIWOo, MY 30639 LAHMMRTo 3mgBo LoGOBML 9ddz0E™dYds S
obligbgdl dob Lo@YzgdL, OGMA 3bM3MYds FBMWME LOBTsMOS S Y39wORIO0, MLoE 35966930 96 M3
05350 3P963560m, bbgs 56015539605, 039 565 LOBTsMO LoBIsMT0, 56+ LOBIMSE bsbsbo LoBBso. J308s S1939
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No more - no more - no more
(Such language holds the solemn sea
To the sands upon the shore)
Shall bloom the thunder-blasted tree,
Or the stricken eagle soar!
[ https://www.poetryfoundation.org/poems]
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And thus thy memory is to me
Like some enchanted far-off isle
In some tumultuous sea —
Some ocean throbbing far and free
With storms — but where meanwhile
Serenest skies continually
Just o’re that one bright island smile.

[https://www.eapoe.org/works/poems/francesb.htm ]
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Abstract

The present article aims at determining the symbolic meaning of sea in Edgar Poe's poetry. It deals with the essence
of symbolism and symbols and is focused on Edgar Poe’s contribution to symbolism as literary movement, as well
as different symbols used in his poems. From a great number of symbols sea has been selected as a less-studied and
multiple-meaning symbol. It has been examined in view of the traditional associations connected with it, also its
usage in the Bible, mythology and literatures of different epochs. The article contains analysis of several poems by
Edgar Poe where sea symbolizes very different things. It has been stressed that since Poe’s works reflected his tragic
life, the poet employed numerous symbols to express his own emotions, sea being one of them. In different poems,
this symbol expresses the feelings that are very different and sometimes diametrically opposed to each other, and,
respectively, acquires different meanings. With several other factors, its being a multi-meaning symbol became the

main reason for choosing sea as an object of study.

Key words: symbolism, symbol, sea, poetry, multiple meaning
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3sLoOO, B53Mm dOGHYJEO, Yo oo, 999mYyYzgds ME0gRMMo Hodm. 3930 93360030, doIML
Loasbg - 0.8 a., 3930l Lolidg, 0,3 bA. II Mdsbo, V §39098560, Low®dg 1.7 8.

2-57-201 dg. N. 217. bggo@ol doM-239600lL bs@gbo omgomMo 39300, docolzgb
393003900 33900m, dMEYgero doMom, doMHbg 3MbMLemo F39Moom, Mmobs Jobergjowos.
3930L Loldg - 0.5 13. d39Mool Loa®mdg - 1,8 1A. II «dsbo, N5 3md30, Low®dg 0.5 3. (BH9d. 1, 3.)

2-57-236 dg. N. 249. (3652396@ b9 domomgdmwos 2-57-232) bgwool 306-ggarolb bsfowo,
d93m(0f9dmwo, dmfomnwm 3930m, LsdGBs, 306U J399mo M0 gRMEOO Hodm 90mY39ds ygerol
doMby 5 FbsOBY 30 BHOWPOLGOMOO bsHYOOLIRYD T9IAIM0 Lo®EYgwo, mobs dobsc3900560s,
3OOV SQS odmdN3560, 3930L bobidg 0,8. bA. Lomogbm N1, Lo®dg 4 3. (@so. I, 4.)

2-57-254 d3. N. 259. bgwosol 23960©0L bs@gbo, 8m356MHoLBO™ 39300, BYs3om By
53035060 GHomolgddo m®mbsdgbdom, 3930l Lobdg -0.7 13. Loloberols bggo, 3md3z0 N5.

2-57-255 d3. N. 259. bgwsol gygeob bs@gbo. fomgwo 3930m, Lod@EmBs mbos ymgowoym,
QB0 Y9gwom, Ygwdg MH9gmwogxn)o Hodmmo, 3930 BMOM35605, godmfzs sGLGOWWO. 3930L
Loldg - 0,8 13. Loboberols bgzo, 3mdz0 N5, Lo®dg 2 8. (Gvo. 1, 5)

2-57-256 d3. N. 259. Bsgol 239600l bs@gbo, foomgwo 39300, 93000 ©OIBOVI0S,
dmmgmem  (gdbsdom,  99mIHOMos  MOMOogOHmImboggerg,  §3Mows  s3m3sHOo,
LHMObsBM3z560 5 GHowmm3560 Lo EYguwgdo, mobs 3066939005605, AodM{3s sGBLEOWWO, 3930L
Loldg - 0.8 3. Loboberol bgzo, 3md30 N5, Lo®dg - 20. (Gsd. I, 5)

2-57-257 d3. N. 259. ©g6polb 390wob bs@gbo, dmfomomm 3930m, 89930100 M9E09gx3IMH0
LoMEYIom, OHMIGHBIPIG GHIWOMOHO MmMb53g6E05 STMPIMIME0, 25dma[35M0s LOESW, 3930L
Loldg -1 bA. Lobsberob bgzo, 30830 N5. boe®dg 2 3. (Bsd. 1, 5)

2-57-489 d3. N 429. x530L 306-239600L bs@gbo, 306>3myHowo, 3390 IMIMY35¢9dwwo,
0obs  29begdoos,  259mf3s  sOILONI0S, BYs30M0  653M0SEgd0, dmyzomowm  [gMbsdol
65dmgdom. 3930 Lobidg 0.7 113. 93arglools 43910560, Low®Madg 0,5 3. (Esd. I, 6)

2-57-570 d3. N 575. bgwo@ol bsdgbgdo, 9m3zs6m@obamOm 39300, LIGHMBs Lodwmowm
L0TSVEOL BSOM YJEPO0M, QOFMOIMOEO FMEEPOM, MM 4560333930560 yMMom, ygeob i3v)dy
9009x3MH0 fodmmos 8993990, 3930 93360030, 350mA)35M00 LOMES, YOOl Loasbg 2,9 1A.
"090ol" Lodb®-50d. Low®dg 3 3. (Bod. 1, 7)

2-57-571 d3. N 575. bsbdobob J39ws Bobgzs60, 3mbsgrolgz®m 39300, 259mdgMHowo 3993wom,
M 3Ygeo doMom. M3l oL ©05d9GHOHBY sdMmEsMMEo LsMEYgwo d9gdmligal Mmool
D95 © §3905 FBOY MO MEMO bsHgdomss 8993290, 259ma[35M05 LMY, doMol ©J.- 6,2
10, "dgeol" bsdb-50a. LoE®dg -3,1 3. (Bod. II. 1)

2-57-603 d3. N 551. bgwsob 4ge-2439600ol bs@gbo, dmbsgrolgz®m 39300, BsOOM ygarom,
49wo Mmgwogxnymo fodmmos 999390, GHobo dmbs@Emwos fomgwo HgMbsdom, godmdfzs60s
LOHMESQ, 3930 Loldg - 0,7 3. Mmmsbo N1, 530 35MM96. (B9d. 11, 2)

2-57-624 d3. N 574. (2 3) oobol  FOFmolb  bsggbo, fomgwo  3gzom,
D905306M9536005¢9d90, J9939W05 253300 BMEgdom, 3930L bobdg - 0,5-0,7 1d. Lsboberols
20560, Lobsbgrols gBM, boe®dg - 3,4 8. (3od. 11, 3)

2-57-630 d3. N 580. bgwool 306M-23900L bosdgbo, Bowrobxyg®o 3930m, ULsd@mBo,
GOWobOH Mo  ygwom, dbMgddo  qsdmdgmowo,  IMHR35as60333900560  gmeo  3o6Bgo
5dgmfiowo, 930609 39393900 5943L sIgOfoo bolizsMEHol mMogg dbsdgl, 3930L Loldg -0,7 LJ.
3060b Bmds 7-7,5 bA. gm@ob Lobdg -1,8 bA. (Eso. 11, 4)
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2-57-666 d3. N 624. %530l doo, omgeo 39300, JMbergsdmymaowo, 3906Mmqdyeo doMom,
do6ob ©d - 6 13, bsLEBWHMO, L. 3gw ol dodsl, LoM®dg - 18.7 (s0fgHomdsdo JgaEmadss S0
BmdGom m®o bbgs scg dmo 1399699008 BMRTIBE0S FoBIMYIMWO. 93BG dmEsboos
95005 HoMmIMAb0w0 R3Moad9bEHJd0) (BHod. 1L, 5)

2-57-684 d3. N 698. Jogol do®M-2396M@ol bo@gbo, dmfomowm 39300, MmEbsg Asdmymaowo
Jmberoom s dMEHYgero doGom 3930 933600309, 3930L @A. - 7 1d. Lolobeols BB, Lslisberol gbm.

2-57-692 d3. N 664. bgwosol 43900l bs@gbo Jomgwo 39300, Bgsdo®o F9gd3meos
06350 6530930 9O GH0gdom s bsbgdom, IBIOMEos fomgmo Hgmbsdom, 39308 Lobdg - 0,5
13, IV B5290Mds, 45009b5gs® doffsdo. (Bod. III, 1)

2-57-702 d3 N 581. bgenool 306-ygeol bs@gbo bo®olagMo 39300, bod@whs, Ygersdsero,
dbcm9ddo godMmdgM0wo, M35 E 4960333900560 yMMo dodgdfomos 300Dy s FbBsMBY, 30Ol
Dmas - 9x9 1. g7l Logsbyg - 3,5 LA. 3930L Lobdg 0,6 LA. Lolsberol BBO, Mmmobo N 2. (od. I1I, 2.)

2-57-727 3d3. N. 56 5g43L, Lsbdobols ggu-a390©ol bo@gbo, dmgzsmEOLBMM 3930m, dbsOBY
3900mMBgboos  I6My35¢96033390560  yMGol  ggmdol  sBsd9gFo, Dgsdomo  Bs3Mm0sgd0y,
39935005 LOMWSE, 3930L Lobdg - 0,3 L. Bomeroldgdewol Lsds®mgsbo, J3ob Ladsbo N 5.
(@o0. 111, 3.)

2-57-727/1 d3. N. 56 593L, Lsbdobol @g39MEOL bodgbo, Bgwodo@Mo dgmgdowos Hoomgwo
09Mbsdoon o BadMmosegd0s, 259ma)35M0s OIS, 39306 Loldg - 0,4 LD, bsonerolidzgdenol
L5ToOM3560, LETsMbo N 5. (&sd. I1I, 3.)

(939300 3my3560¢0 SOHIOOEMBS 509005 YR SO0l BMBEOL LssMOEIM O30MH0Wsb,)

2-57-738  ®obol, Bowobycms godmd)3zsmo  306-3390@oL  BosGgbo, g39MH©Bg  Hodm
39001943909, IBMOT0MJOMw0, 5x5 1. 50dMBbs I MBbol, I 3md30L bsdsen i3gbsdo. (0. 111, 4-5.)

2-57-741 oobob, Boeroby®Mo@ 25dmdf356M0 33900l bosdgbo, mbgw3gowosbo, fomgmo s
3530 LOMYd53900m FMbsEHo. 8x8 1i3. 5©0IMBBS I BdBOL, I 3T30L Bodow B9bsdo. (Fsod. III, 4-5.)

2-57-754 obol;, Bserobg®mo@ godmdfizomo 43900l bo@gbo, Hodmosbo, 4x4,3 3. mMo 3owo.
50dmBbs I Md56%Bg, N 6 Lomoglml LsdbGMYo 39 ML, Bod0M3390Mb, J39-VMMPs6 59bsTo.
(0. 111, 4-5.)

2-57-758 3796 3ol 13MogdgbGo, mobol, Imz3sMmEoLlRd® 39300, Mbgwzgeosbo doMol
BsGgbo, doMo d3MEYgos. Bmds 5x2 1. s0IMPbEs I ds6Bg, N 6 Lsmsglmb LodbGmgo 3900996,
15303390 M6, J39-VMMP0sL B9bsdo. (Fso. 111, 6)

2-57-762 376 3ol g6msadgbGHo mobol, (omwso godmdfizemo, 306M-3390m©ol bs@gbgdo,
b9 39000560, DM 2,8x3 19, 2 3oo. 508MmBbs I Md6BY, N 6 Lomogliml LodbMgm 390956,
1530633956, J35-0MMHP0s6 B9bsd0. (Fsd. 111, 6)

2-57-763 3796300l 53053d96@0 obols, Imys30LbBOHME 2odmafz560, 330l Bo@gbo gmmol
Bsdmom, fomws Jgmgdoo Hgedo®mom, Bmds 4x6 1D. 50dmBbs I »MdbBY, N 6 Lomogbml
LodbMI” 39009 B, LEJ0M3ZIW B, J359-0MOO6 B9bsTo. (Bod. I1I, 6)

2-57-781 3m63ols 1365399630, dmfomswm godmdfj3om0 ymeol bs@gbo, dGEHYgmo, Bmds
3,4x2,5 13. 5008mBbs N 17 Lomaglmb 5dmbogzEgmo 3909w msb, 139bs N1. (3sd. IV, 1.)

2-57-782 3796300l 3605839630, mobol, dng50Hobamm 459mad(3500 3390l 369630,
B953000 J9939w0s BogsMEBEOLYdIMMO 05OV IEBOEO BoFBogolgdMeo MmMbsIGbEH0m,
Dmdgd0o 3x1,6 13. 50IMPBEs N 17 Lomoglml 5dmbsgzergom 3ggemsb, 3gbs N1. (¢od. IV, 2.)

2-57-783 Fm6 3ol 3653d96@0, mobob, Mmbs 499ma)3s00 33900l B3MadgbEo. Bmdgdo
2,8x1,5 10. 503mPBs N 17 Lomoglicml 50dmbisgargmo 39germsb, 3gbs N1. (¢sd. IV, 3.)
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2-57-784 Fm6O3Fol 53Mogd96@0, 0obol, Bsgrolg®ms© gsdmdfize®o, gmMo dMEHYIo o
39609605, doMTo BssGrMo. Bmds 15x5 3. s0dmRbs VI gBmdo, N 17 Bomoglml smdmbisgargom
390000l oML, 53965 N3. (3od. IV, 2.)

2-57-785 Fm63Fwols 13Mogdgb@o, 0obol, Boerolg®ms godmdfige®o 33900l bo@gbo, Bmas
5x5 13. 50dmBbs VI gBmdo, N 17 Lomoglicml s0dmliogergom 390000l do®asl, i39bs N3.

2-57-786 376 Fol 3639630, mobob, Boseobg®ms@ sdmad3:00, Bgsdo®mo fomwow ©s
05350055 dmbo@meo. Dmds 8x5 BD. s50IMBbs VI gBmdo N 17 Lomogbmb smdmlbisgergom 3goeols
do6sl, 53965 N3.

2-57-790  FmOFol  gms3dgb@o, mobol  BowolgMi  godmdfize®o,  doM-339MH oL
53653096 900. MO0 (3500, BMIGdo 8,5x6,5 1. s 8,8x5,7 113. 5©IMPBEs VI gBMmTo N 17 Lomogbml
5033w 9gm 390l doMsl, 53gbs N3.

2-57-791 x580L 36539630, ™obob. BoerolgMs@ gsdmd3om0 306-23960©0L BGRTN6EG0.
Dms 8,1x6,3 13. 50IMPRBES VI gBMTo N 17 Lomsglicml s0dmbogergo 3900l dodsls, ggbs N3.

2-57-792  Fm63Fol  g3Ms3d96@0, 0obol, 35MmEolaMo  2sdmdf3smo  ggwolb  bos@gbo,
b9 39000560, 50dMBBEs VI gBmdo N 17 Lomogbml s0dmlsgergod 39000l dotsl, 539bs N3.

OMPMO3 50900 BBL sGBRgMen Fslsgnsdo momddol o6 Jgol oo HBmdol Lsdgm®bgm
F96039o. 5933560 50930l JoDBYHOo 0Lss HMI OO BMIoL LsdgOBgM FmEFewols 53MYd96E9d0
56 23530905 5©MY 8995 15 3969900L530L OBsbOLSMYOYEO 30Ol 23003060l 56 3HMBOEIOl
9gmbg dsLogms, braem FbmEwmE bgsdoMol ©sdMds3900L dobgwozom oo BmAol FM&Feols
(93936900l 9gMgd0L s bb3s) mMsMmOEgds 58 MMOLIM30L B3gbmM30L M. s©bodbyero
3obogs 5356MP0gm 456960 0gMLIbOL godm, 3bg39wMdsd0 3009000 d909y BodbgdL: 3930L
Lolggl, B9IOL, B9Es30MHOL TMbo@ZOL, 9360105 gdoL bo®olbl, Bgodo®mol Jgdzmdol bgMbgdls o
InORMWMR06H 60dbyob.

3oLl 29bgMOEMEMO GODMOELOMBSTO A9TMOYMABS: Jogdo, bgusgdo, MoLYd0 s MLsbMm
5365309963 900. 59956 bgesgdo 16 (35000 @O MBYBdO 2 Foo.

b9w5©9dd0 9H 056 ds BMd96E9d0 890gy0 bmddmgdom 2-57-54, 2-57-55, 2-57-145, 2-57-
201, 2-57-236, 2-57-254, 2-57-255, 2-57-570, 2-57-603, 2-57-630, 2-57-666, 2-57-692, 2-57-702, 2-57-
727, 2-57-762, 2-57-763. ©3x560185d0 500mbgbon bgwrsgdol o bofforl 3sMowgmgdo 9dgobgds
OMaMOE BoJosOMZ9ML BHIOOGMM05DY, 1939 LoJoOMZILML FoRYGOL 25O braewm Bsfogrols
QIM3MH0MYds 350960 bodbgdom bgds. §GMAIBEGH0 N 2-57-236-0L sbsermyom®o 3OHMmBoEols
39659035 500mPBboos  JMdsbssbmgm®ols LsdsMM396%Bg, LBooz Jobo sbsErMao 2305656MF>BWO
bsboo III-IV LB-000 05600909, [Gododz0co 2018. ¢sd XCV]. 0099d3s ¢xs®dob (300, ) s®dol
gobol  dd9bgdmdol  MMOEOL 49dm  FgsMgdom dMmA3056m JgMomom, V Lb-om mbes
QIMIMOOEIL. bgemos N 2-57-570-b  sboewmao 9dgdbgds dobyghom@do, dlgoglo  bgwros
U000 sbol 1T g3gbsdos Bs3mgbo, Loosi godmbegwols dogeH  V-VIII Lb.-om mo®ow©gds,
[Bamzmos. 1954 93. 134.] N2-57-603 bgeoo@sl 00Jdol BliEo sbsgrmao 9dgdbgds Jdbssbmymmol
B5dmlbobo®®g s0dmBboe 39658035 dmMol,  d0mbgozs® 0doby MM 0 s0dmBbowro dslisens
990560900  sMgMo  bsbom, II-III bym3mbggdom msGoMgds, 6. M580d30¢oL 3Fbmdom
bgw5©9gd0L 59335600 3H030 5OLGdMAOL 58MdgwqdL IV-V bsrm3mbggddoa. [Msdodzowo 2018. ag. 45] N
2-52-630 dogwo Moo 603bgdoo: oMol LsdYMGOLYdIMOO FMOTS, gMOOL ™Mg3BY 3Mm30 S
dmbBOEOLGBOM  25TM{H35, MObEM3Ids 3056 OHMToo bsbols 39M5d03sl, M3 F9obodbgds
3°6Ub353909003, 99MO00 WRGM 45609MO ygeo, 98 3mdgE0 3MM3MLO, F5dmfz0L bodolbo s
Lbgos, 590@MI doLo IMMHOEYds b FMbEIL SO 8995 1549399699000, MBOM BMLEI© 30 IV-VI
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Lb-0m. x36dgbBHo N 2-57-666-b 3s6Moegeo 3560H3Eobgdo 9dgdbgds s 5dy35M bgwosl 3.
X9x56M0dg IV-V Ll. s05600q0L. [xox5600dg 1989. 20-22]. N 2-57-702- 3060530600 35(590
393300005 dmgmdgobmom  MMIBOLOL  bodoarsdo@ol  Bgws B9bsdo, MGMBBOLAO  sMBMBgbo
935993 ML . Fosdgzoo VII-VIII bl s0s6G00mgdl [Fomsdzowmo 1964. e 49.], msgol dbMog N
2-57-702 3060L gmMdom 90mbgzgzs N 2-57-630-U. G55 ©sdsGHgdomo s6dgb@os N 2-57-630-0l
5M9BIMEIIOHO HIB0m IMIMO0MYGOOLIMZOL. 35Mdgwo 9dqgdbgds N 2-57-727-Us3. 3535680
50dmBgboo sBsEMyoMEO bgmos MoMowEgds IV-V Ll. [xsxs6odg 2006. a3. 45]. N 2-27-762
3b5ErMa0mEmo bgersol 3060 50dmbBbs 35MmEE0bgdo, Lysg odmbegwo  dsb VI-VIII Lb-oom
SO0l [Xox356M0dg 1989. 3. 81.]

Mx9M3s8o  s0dmBbowo sMg e Bo3MBggdol bgsgdolom3zol  ITIBIBOIMYdGWO.:
LGRS 96 LHmGo, Fgldgergdmwo 3060, M35WG 96 MR35 25603339000560 ymGo GMIgros

30609 b ggabgs dodghowo, bgwool ygabdg a3b3wgds §odm, 3mM3MLbol Lodsmeg, 0¥
393500560900 3M3e0oL JogdbodoEe ©E0sdgBHOL, Bg@0d M3 BgwsEIgdl BMYss© Towown, gofitrm
RmOISL  5dgal. LolveMg 3960530308 doMo OHmymemE falo 39609M0s. BMYSI© S T
159939969900l MJJdoLy s bgErsEYdOLIMZ0L sTobILOSMGIJE0s FgEIMYd0m FoLswo, F0(6OM
36OM3mME0900. 58 FBOOZ  MxsMTsd0  90dmBIbowo  bgwsado oI 96  goblibgszgds
50dMbogErgom  Lodo®mzgarml  Ubgs  dgawgdbg  sdmbgboero,  sMg G5 Lom3zmbggdom
IMM0MG3I0, bgeogdologsb.

051905 009YbEH0RB0(39MYds F99IA0 BEOYTGDEHJd0: N 2-57-489, N 2-57-791. ;sl9dl, o3y
MmO 3 bgsgdl, 35Mowgegdo 9dgobgdem LodsMm39gwml GHgMHoEMM0sBY gombemog bgs sty
3995 L5369 9gd0L dgaEgdbYg 50dMPIber ToBoesdo. 2-57-489 m0mJdol sBsErma0m&0s 3sMEobgdo
50dmPBgboo sbyMol, HMIgulsg odmbomgwo Godo III-I d0s3mm3b9dL s IV-VI bomzmbggdom
SMMOMIOL. [Xox5M0dg 1989. 93 23-35. 33.] bmwm 2-57-791 30 3GMmzool dobgzom ozl
9m6535680 50dmbgbogn V-VI . 0sms600q0en 3060H3mIM35¢qdwen xsdl, [xoxgs®odg 2006. 43].

©56sMRGbo 53M5d96@EgOL 96 54300 93580ME 25TMbIGHO TMOBMEMYoMEMo 650dbgdo o
do0  IMMOMYDS,  BMYSI®  SOMIBIMEIIMH0  bobom, bgds  3gzol s Bgs3ocmol
598853990l 0bgE30m. 5O 8o L5936 ggdol 396058030L5mM30L EsTobsliosmgdgwo bodbgdo
396Lb39309gds 39653030l 60BN gdol dobgz00. LETDIMIMWM 39058035 IMTsgzm, dmOwbm 56
9mfodolgmms, 3930 39039390 0s Bbgsalibgs d0bs6g39d0m, 393bEol 350X IOIO
©90mgddggdol  godm, 3930 F90dEgds  3MIMIBIOMI©O 0ymb FgngMoo.  LELMROg  396O5T030
dmfomowm, foomgmwo 56 dmBsobgmMs. HMymes Hobo 3930 LOWWSPS JodMAf3sM0 s 93360030s.
Loz 39650035B9 33630905 BMAM390s, Dmaxgcd aMbsdol 33503 Mdzs HoMbsdoo
dmbso33s o Bbgsolibgs mMbsdgbdo 0330505, bdoMs FMOFJol Bgwsdocmo  fgMbsjom
9000565 00)0gOMPS. BIMT>MWO  3GOHOMPMID FJIMJO0m BYOI30MOL Ts3900L MbY
39005609000 BSW0S.

439039 H90mmddmeols 450m35¢00bfiobgdom 89330d0s 355336500 MM My sGIoL 0bg-
Joawsddo 908mBgboe 39658035 MOl 23b3q0s OMYMOF 330560 @O 296305MgOMO T
Lo 399699000, 51939 95O w5 159939969900l 3965d03s. 5EEY Tmo 1v)39969900L FslsEOl MIHOO
d96ggmdl  IV-VIII L dmeol. 9xs@mdsdo  smdmbBgboo  dsborols  3sMoegargdo  g3b3900
Bodomm3ggaml Bbgs s@Mg 8wgs 15993969900l dgargdbY, (39¢39ME BMRTIBGHIOL oMW gEgdo
3933000005 3m349dq0b6M0o BodoM039Mmb BMYEGOL JoMGMI3: SBYMDIOKBLS S POHOMgo Fogz0
bO30L30M090m80. 396053030l 5933500  @odbg3s,  Bgrombol  FoLIEBHV0m,  9MJJMEMY05T0
B3099906M030  dmgwgbss.  Jo®omol  Lsdgnm  dmgero  oLEMMooL  Fsbdow By BsdTMOS
L5gOMSTMMOL  353OMI5T0 s OHMYMOF 0I3MOEGMWO  Logmberol sMdmBgbs  JoMmedo, 1939
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JoOnwdo  Fomdmgdmwo  Logmbeools  5©0dmBgbs  Lodo®mmzguml  gotyangdl  2oMgom 5300
d9L5dgdgE0s.

GO

&o0ms I

re
7 |

- LA

€. 0\

Gods I 1. omdol 3Mogdgbgdo, N 2-57-54 2. comdol ygewo N 2-57-145, 3. bgawsols dot-
33900L 36963 0. 4. emdol 3oM-ygwo N 2-57-201, 5. 396590390 gGogdgbdgdo NN 2-57-236, 2-
57-254, 2-57-255, 6. %590b 306-33900L 3MogdgbBHo N 2-57-256, 7. bgwsol g3csadgbdgdo N 2-57-257.
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o0y 11
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G909 I1. 1. Lslidolbol §ggs bobgza®o N 2-57-571 2. bgans@ob ygar-33960b babgzsto N 2-57-603
3. 3O Fol 33900b BMsadgbEH0 N 2-57-624 4. bgarsol bgos bsfoero N 2-57-630 5. ovobols
F960 3ol g6moadgb@gdo N 2-57-666
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G0y 111

&0 11T 1. bgarsol 33960 @0ob 363960 N 2-57-692 2. bgenool 306 g4geolb i3¢sgdgb@o N 2-
57-702 3. Lsbidolbol 39Mmob bo@gbo N 2-57-727 4-5 39659030 130583963900 NN 2-57-727/1, 2-57-
738, 2-57-741, 2-57-754 6. 39659030L B653396GH900 N 2-57-685, N 2-57-686.
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&0 IV

G950y IV 1. 39658030L 368963900 NN 2-57-758, 2-57 - 762, 2-57-763. 2. 3960500300
0053996900 N 2-57-781 3. 396580300 53053096@ 900 N2-57-782, 2-57-784 4. 396590300
7053996900 N 2-57-783.
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399myg9bgdrIEo wodgHad s

39bMIBHo  35GHM™b0odz0mo  "s0figks  LsdgRMmol  LodoOmgwmols" §f. "Jos@mwol  3bmgmgds"  GHaduGo
50396005 439w 30MHOMEO bgwbsfgmol dobgwzom. Gmdo IV. mdowolo 1973 §.

womb®o IOMm3z9gwo - "gbmgmgds JoMmgwms IgBgmLs O 30M390MP0 Fodoms s bsoglsgms" §.
"JonEol 3bmzmgds," F9JuGHo oAgboos 439¢s JoMOM©O bgwbsfgmol dobgzom. Gmdo L.
doobo 1955.

"3bmdo 93GMM0  "obBHMOM0sb0 s sBTb0 Fo053560gMBO" §. "JoPmeol 3bmzcmgds"  BH9du@o
50396005 439w 30MHO0MSO bgebsfigMol dobgzom mdoerobo 1959 ).

530656533000 Foe35 "Jommmemo bgarmzbgdol olEGmEMmos" Gmdo 1. mdowolo 1944.

@MINsmM0dg 0MmMHP0 "5MJgMmeEmyoO0o 330935 d0gds SRgmols S 0300l bgmdgddo" mMdowolo
1989.

3dUbY0d3000 300 "30bY Jowsdo Mxs®Ts." MdowoLo. 1966 ).

650003000 ©5906 "JoMmnerol bsdgnm sbowo guwmsm®obzol I smsbfjargmeol 30639 Bsbgzs@do”
omdowobo 2018 §.

303003000 00930 "MRs®Ds", MdoErolo, 1982 §.

Fo583000 356 "Bogdocsds®o MEmdboLO" mdowrolo 1964 .

Jo5330¢00 9356 "Josdgd0o ggm@a® LodsMmmzgermdo" mdogrolio 1970.

X 9B 353967 "35603E0bOL bodoarsdso" mdowrolio 1989

X 9B 356396y "9a®mobob sb. § I-VIII bl 5@ g6moseom®mo 3mw@odol dgaergdo” mdowobo 2006 §).

Bangos P. M. "Pannecpenuesexosoe ropoauure cyrsitan’ KCHM. Ne54 mocksa 1954 r.
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For the dating of of early medievel ceramic, founded in Ujarma castle
Summary

This arthicl is about of early medievel ceramic, founded in ujarma castle. Ujarma castle is situated
in eastern Georgia, on the right side of river Iori. Castle was excavated in 1950-52 by Giorgi lomtatidze.
Founded material was publeshed in 1989, but unfortunatly, in publication materials was not divided by
layers and peroids and not fotofixed properly. In this article from all ceramic fragments founded in this
settlmant we choosed material dated early medievel period. We also find parallel materials for them and
fotofixed. There are choosed totaly 36 ceramic fragments, among them we can marking out: 16 jag and 2
bowl, all another fragments are unfigured and were assign to early medeval period by color, consistuent
and surface treatment. Signs for ceramic created for defferent purpose are defferent: for tableware
ceramic was used well shaped and well burned reddish, red or strow-colored ones. In the other hand for
kitchen was used rud, dark colored ceramic with meny mixed minerals in clay. Somtimes surface of the
ceramic is somoothened, somtimes pottery can be covered with red dye, but generaly ceramic is little bit
downgraded, in decoradion, compear to previous, roman, and period. Paralel materials for those ceramic
we can finde in all territory of Georgia and Caucasian region. Outside of geogia paralels are finde in
Azerbaijan and in north shore of Black Sea, scattering ceramic in this way is common thing for medievel
archaeology, kingdom of kartli was widly involved in international trade, so finding exported materials

on the teritory of kartli kingdom as kartlian materials outside of kingdom is normal appearance.
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“dobo 3og30l” (Actinidia arguta Planch.) 379¢0@6ol oboliosmgds s gsb30mamgdols
396L39d 303900 Logocmmzggemdo

9. Boen539e0dg - dgborgmdol 33ang30l badlsbey@Mol dmsgs®o 13gzoswobGo,
b. dmdMg5d30e0 - JgborgMmdol 33930l LodlsbMOL WRGMLO,
LLo3 bLmgols dgMEBIMdOL bsdgboghm- 33eng30mo 3960

3BLGMsgBHo

LEoGosdo Im3gdneos 9abmE03O0 bowolb odEHobowosl (Actinidia Lindl) geo-gbmo Lsbgmdols dobo
3030L (Actinidia arguta Planch) m500 ©obsliosmgds s 296300000900l Jglodergdermdgdo, Gmdgwos
Lodoomggermdo 96 300093 9Ju39M0396E0L BsBsdos s 360d3zbgermzsbo mMgdss  bogrols Le®EH0dgbEL
3996535053960 M36900L 3Mmboo.

331935 0035¢0bobgdL LogdsMmzgermdo 39651369 39M0m©To 0bGMHMOME0MIIMO MO X0Tol - 35030
5 396L ©90 - B0MEMYoME s LYYOBYIM OIbOLOSMGSL.

dobo  3030L  LMOETIBEHOL  ABIbEIGBOL O VWHOWMDdMOZ30  FIMTGMHIOLMZOL  O39MOBOGOZSEO0L
d9L5dEgOMBYOOL 4ov)dxMdIBGOOL JoBbom 85505 F0IPOBIMYMOL 53 3 GHMMOL X0dgdoL 391 Mgwo
5 39030, 3md3gdlwyMo, 1539Mg S WBBMOMHEGHMOOO 33935, Llod Lodgsboghm—33wgz30mo 396U,
99bogmdol 33¢g30L LodbobMol dogm, 2019-2020 §.G. Logmargdzom d50do (Lmg. xoMsmes, dgbgomol
9mb3035c0@9B0). 33w9g35 9Mo393s 99990 LsdY360gMH™m  LsFMTomgdol gobbMEMEF0gWgdsl: X 0dgdol
300 MmQ0MEO0  50f9Ms, B9bMEMA0MEOHO BsHYdOL F0dE0bIMYMBdOL 35¢9bIMMO 3500700l goblEBEIMY,
00MMY0OHO-sdgM@Mbgm Foboliosmgdgdols (Bmbogswo, d536909w-s5350090930L 0T Q53dEGMBY,
Bogmazols 39dsbozmemo s domdodom®mo 35639690 gd0) Tglfagens.

1553396dm boGyggdo: x0do, Lobgmds, bogmazo, JbIMOIOMBS, BgbmeEMmyos.
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Jdgls35¢mo

oM™ ©599bodg  fgwos, LodoGm3zgermad  5BHoEms©  s0hgm  9ab™mGH03MO0  bowol  [omdmgds.
935030379600 bowrol 3mHBoE0gddo dmosHMYds LYIGHMHM303YWo s GHMHM303w bowo, GMIWGdLLE o0
93935907, 30d5@GHMM0  3060HMdJdOL  F0dsM  JobLOINMEOPOMWO  FMPBM36gdOL  qsdM, o6 Jmbosm

30963090 EIGHZ0OMZ5. JOH-9HMO 1900 3gMHL3IIG0WO FNWEGHMES SJG0bowos.

59B0boos (3030) Fo®BMIMdOL 39605 LodbMgo 50IMBOZgm sB0s (053Mmbos, Bobgmo, MiwEools dbsmy),
boo3g 3900 bsgmxgdo 30 0O FoLMdL. d3gbsdgl 3030l MHMmYdI6 bogmagol BMobzgwr-303096
dbgogligdol  asdm. LHmMg Boymaol dowoerds Loggdmgbm  m30L9d900s @S 33900005  VOMYOMEYdSA
3obLsBO3Ms  BbIM3Eg 39H0MmET0  JMNWEHMOOL BIBIMDM  A93M(3IMGS. I 9gG0boosl  (3030)
3G 5HoMmMgdgb HMamO 3 BHOwMgm, 0lig LsdbGmgom babgzs®lgg®mdo [5].

590b0@osl M965890MM3g 3w sb@9309d0 25d9bgdmeos 20 -89 bbgsalbgs §3994sbsdo. ogo dmysgom sbow
b9sb05d0, 583-30, 030530, Bog®Mmsbygmdo, LydgMdbgmdo, gdsbgmdo.

Bobgomo (2.1 dogrombo GHmbs) 560l 3030L Bogmxzol 439w sHg OO JMEwEMmdom IHsMIMYdJwo  J3gysbss.
9ol 9935305 03 3MEAHWOOL  dnwosbo (omdmgdol 50% s  IgGHo.  bmiwromb Looom IgmeYy
3homMGd0s, 0F9W0s (555 smslio Embs), 9999 IOl sHE0 Db (437 50050 BHMbY).

L5JoMM39wMmTo  5dBH0boOsL FoMdmgds ©s0fym 1305m@ 23096, Fobyawo Lo3mbols 80-90-056 fergddo
35300303009 To. 300390 byMygdo sbslgmEol 33193000 0bLGHOEGHWGHOL oge odbs Fgdm@Gsbowro.
Bogmazols o0serds i3slids s Immbm3zbowgdols BB B936 R3gMIOL 4oB0bs 53 3Gl 3esbE ozl
29396900L Lwzowo [1,2].

5dB0boos 3960  BoMMBL, OHMYMOE L3NG (sx3bsbgm0, 9Fo6s,  LodgaMgum, gmE0s), olg
5@dmbogargm  bodoMmz9wmdo (3obgomo). 85360 doMmomoo AHomdmMgdgero @ILaggm  LadsMmggarmls
UdGHOM303W 50mbgd0s.

L5JoMM390MmTo  5JEH0b0Os bolinsmMYds 23630M309d0L Fomowro 3G bioswom. 2011 gl 308356050
"B6y9BO"  Lsdgatgemdo 24 35-Bg 959965 3503500 x0dol  3eob@sE0s.  3mB3sbool  dgbgxgMol
3MBLEHBEGH069 3937950 963bs©gdom, HMIgeoi 3gMbgmdols 200 35-009 A9BIMMMYdL 5306090, boymaols
39600 B5299Mm36M 30193900l S FoLs0 FogdM0sbMdOL sdm, LodsMmzgemdo FoMdmgdmewo sgy@oboos
dseg §9035390wo Bsgdu3MOEM 3OHMEYJGHO 29bYDs, B1o3 FIB30MMBYOIM0s 5YLMOM030 BossYO-
30350 3060HMdYO00 [4].

OO L3I LodoMMZgEML BgHTGOHMS MIMSIILMIL  gosBbosm 3esbEe30900 TbmEwm@ dozM™
65339090%g (0,1-0,5-35). GMymeE 20900500 (MHBMOHRg0 LY. gm@0sbmo)  Igbmgmgdo dsocmg d9foedy,
93930 ©mbE0 5060863, 5JE0b0OL [oMBmgds doer0sb 3500 Bodwsegdss, MMA bosgargds Imdygdosbo
3 GHMO9d0 Bogsb5:33Mmm.

LoJoMmM39wMmTo  5dBHoboos 3sb@ogool LsgMmm BoGmmdo 250 35-U F9ogbl, bmerm  Boymagol
5m©9bmds 1500-1700 GHmbsb. 58 39w @GHMHoL x039d0 (3503500, dOW6M, IMbG0, sdME0) gdudge0dgbEwme
133530 0ffo®dmgds. Jo0 dglobgd sOLgdMo dmbo399930 I9BHo© BMRTI6EHME0 S BHoMm0s, oY 56
3oL Bodo®mgdmeo Bsdgboghm 33193900 X08900L saMmbmdowwo s 3MmIGMHE0ME0  M30L90MYdgdOL
245M390m [3].
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dobo 3030 (A. arguta) (o633 O J53MFIXGOS

339600 - 5dBHoboos (Actinidia Lindl.) 596005693l 60-Bg 99 Lobgmdsls, Bomysb Abmawomdo dbmerm bsdo
Lobgmds - BobmMo sdBHobowos - A. chinensis Planch; sd@oboos gwobombs - A. deliciosa (A. Chev.) C.F.
Liang et A.R. Ferguson s 0obo 3030 - A. arguta (Sieb. et Zucc.) Planch - ogbs §s®3s3900m

3 G030609d90[10,27].

Bobm®o odBHobowool (A. chinensis ) Lobgmdol  x0dgool §omdmgds, 30MH39ws@ ©s0fym Bobgmads,
33bErmgdom 30 Harob job, Msdsis bgero dgmfym dbmyeomdo 93 399 EVIMHOL 06EMLEHMOOL Fobowrligdal.
99m39 Lo3MBOl dmEml d30Mg B583Pd0m  s0HYym BobmEo sd@oboool (A. chinensis) 4599bgds sbogw
DgEobosly s 989M030L F99MmgdY  E9EJdd0. ©Egl dmgomdo BobM®  5JEoboosl x0dgdo

93959 BIODME 500 FIZOEILIOO.

594B0oboos gwoBombols (A. deliciosa) L5ddMd™M Bobgmos. Jobo 3MEGH035305 s0fym 39-20 Lo3mbols

sLofilyolbdo s FMO35¢0 ierol gobdogermdsdo 0m3zwrgdms Abmxeromdo Y3zgwsbg  A93ME9EYOIE0
LobgMds©. WYL 53 BobgmdoL X 0dgd0 AbMBEOMT0 EISbEIMGd0m 100 s0sLO 35-Bgs 4599bgdyero.

dobo 3030 (A. arguta) 508mBgboo 046599-19 L5v93960L dmEIMl 5FMLIZEGo YHBOOL (Hor@dmdols 3969)
396090. LobgMdsd oy FM03M35 33 sMMdS. 020 J093369d0s Leiocarpae xamxl o 3m@03emo©&mo
x3m®3dss (2n, 3n 4n) [12].

dobo 3030l 439wsBY dzgwo LolgErgdzom 3MMAMTs ©S35380MYd0s 0. IMBMEOObMD (1949). x96 300093
1893 figml, 59960308 d990mgdeo d@s@gddo sofjym dobo 30308 Lgwgdsos (Anon., 1893), dobo 3ozo
0039gdmMEs  by3dom©  3MIgMOEOME 3MWwEHMMs© Darrow s Yerkes (1937). 8600369comsbos  533-b
L9YE9d30OO  X03gd00, ToPIWOMOE, ,obsbILOL Mg 9669 d0Mbgsz35@ sdoby, 50 Farol
396303amdsdo 396 dmbgMbs  sbowo  x0dgdol  Lgargdzos [15]. dobo Jogo  9d0-00 0mM3EGOdM©S
96007B05LBHYO0L 8396509, b MMYRMbTo gOHM-9Mm0 3335605 (Hurst’s Berry Farm) 56 o0b@gMglicos 59
93503037600 bowom, G353 359Mm0f305 3MWEHMOOL 3Mm3)sM0BsE0s. 1994 fiemos 5d3- Lbgssbbgs
dBoGdo 909bs 599603y 3500, MMIGMS BoOOMIO EOIOLIM30L 40 35-Bg dgBHos. 3MIGOEOIO
050900 30MOMOPIP 25996 K00 - 5656LOL. 53 X000 258965 Jobo 3030l dowgdo 35d0byBHMbIo (53),
39bLo3s605d0 (335), mI6GHIMOMBo (9135) s 5.9. sboe BYEsbE0sdo K0JoM-36565LOL sMOL dgbgd o
15 35. 9306y BsMOHMOYdDg dobo 3030l  doMgd0  23b3wgds  Bowrgdo, LoxMobygmdo, ggMdsbosdo,
0}owo0sdo[11.22].

50 3MGHMOOL 3MIgOHE0Mo BoOHMMIGOOL Lod30Mg, bbgs Lobgmdgdol x0dgdobash (A. chinensis 56 A.
deliciosa) aobLbgs3900m Fg0odegds 50blbsL ImgEol Mo M93wYGHSE00m, MOMIgEoE 39b30MMdJdMWOs
dobo 3030l dOMEMYOOO M530L90)MYIGOO0M, OMYPMMO(359, BIYMBO MMM SO0 Lodhogg; 9bsbgol
39D0MOMOo 35005 s 356393060 BoJEMEO - Bogmaol I306Mg Bms.

dobo 3030 (Actinidia arguta), gOH-9MM0 Y39eoHY BoOMM® 2930 39gd9e0 Lobgmdss, MmIgaros 43b3q0s
50mbogwgom 308006030, 369530, 053mbosdo s Bobgmbo. 30ddOMOLy s BOOWwMgm hobgmdo oo
3039905 ®0mJdolb HBez0L Mbyby, bmerm LsdbGmgo bsfoewdo 3o - Bezol mbowsd 3500 d
LodoEgbYs.
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M3965L369wo smgmwo fargdos Abmxzwomdo sofiym dobo 30308 3mEHIbE0IWOL MgoE0BYds. godmygzsbogo
0gdbs  sboemo  x08900  godxmdILYdMo  boggdmabm  m30L9dgdom, bogmaxzol  dsbom, Bmbogwom,
3obsba®dwo390mwo Lodffogol s Tgbsbzol 3gMHomEom. 5955850, 3MEEGHNIOOL 3MIIMHE0MEo FoMmBmgds
9080656H9mdL 583-0 (F0MO0MOIEIE MmEMy™bT0), 9303530, sboer Bgwsbosls s LsdbGmgo 5d96M035d0.
dbemgomdo dobo 3030L x0dgd0l JogM 35390990 BIOMMIO T9o9bL 200 35-b.

0bg39> MMyMOE  9JGH0boosl  Lbgs  Lobgmdgdo, dobo 3030  3MmE0INORMO  Lobgmdss,  89yOs
9ORMEMA0M5© 39BLHZ9390E05 39M0563GB0LAD, MMIYd0E 333000 3JMYMOR0MWIE LEEI0S©
396Lb35390mw M90mb67880. s50igBowos bLbgsalibgs dmEHsb03MMo Lobglibgzsmdgdo, Fogsw0ms© 0s3mbosdo
3936039w9d0mwo A, hypoleuca Nakai. owdgs 9mORmEma0m6H 6036930 (FMomo, ©9HML, FnoEob,
435300l B9JOO s BMMAs) 5 AoBLEBOZMI3L Fom 3MIgMEFOMWO IBOTEMEYdSL. dobo 3030l QoMs 53
Lobgmdol 3m3)sMeo Labgwrgdos 3mgGJowols 3030, 30350, d0gao 3030, Joddodo, Wosbs 3030, GHoMo,
35030[16].

3060 3030l (A. arguta) BmOBMEMR0IHO S BOMEIMZO0YIMHO EIHBIBOSMYDS.

3030 (A. arguta) 5bsgro 3OHMEJBH05, OMIJWoE 39dmocdBgzs 3BsMo Inmbmgbowgdom  Jmgeom
05BOBY. 99 3NWEGHMOO0 ©06GHYMYGdS A9B30MMdS Bogmxaols Jowowrds 33900mTs VOMYOMGdST ©d
500530560l K 96309 MBOLMZ0L LollsMGOEM MMYI6E-TobgH oMo bogmogMgdgdol 999339 mdsd. 020
500530560l 35¢sbloMgdo 33990l 3603bgEM3560 sbsTsEH0s. dobo 3030 3EsllOBOEFOMYIMWOS HMYMM3
bv39mboro, MMmdgeol bsymao 99033 20-Bg d9¢) 99300909 153390 5030gMHFIL s MY 303>T0bYBL.
ob  9m»-9M0 90sM0 3OMEJBos C 30@sdobom (4300/100). bogmao 51939 OO Gom©IbMdom
3903538 @m@gobl (0.9333/100p), 1396mergdls (1301.13/100y), s6EGH0MmJLobEHIIL MmMsbmeo 855399000,
dobgMocmMo  b0ogmogmgdgdol  (3oerowydo,  Joewovdo, 0mos s bbg.)  Bogmgo  gedmo®™Bgzs
396L53MMGOMO Loggdmzbm ™30L939d0m s SOMIsBH0m, JgdMLsg0 s 30 Jdbom. B3 dowosh
d600369m39605 3mIgME0MWO  MZ5eLIBOOLOM. bogmxzo 2odmoygbgds, Mmame3 bgwoeo Lsbom, sbgzg
3900535999953909c IM9H3germdsdo [8,16,26].

dobo 3030L (A. arguta) 5ol FmOMI33960, BIONMBMNEMZB0, dW0gH INDBsOPO Wbl GHo3ol
939bs6g, Mol d3m3930 WIOM™MYdo GHYygdo 30 dgB®mol LodsErol bgl BoM3L, b FofsBgs FoMMbIMo.
bdoGo 3oty BmAol bggdls s dBJgdbgs G9dmbggraro. bgs Lobgmdgdoliash 4sblbgegzgdom mgMmgdo s6
5oL JgOLE0. SHIEIPIDBOHS YrMmMGHoo Yoz30bBIM0s, S50l FoBHYdsLmb ghmow 033wol RIML s
bgds  bo3moLxgMo. Mm3EGH0TwMMm0 3Hgbosbmdol s 3H9839Mmo@GMMol MMl dgodwgds dmy3zi3gl 5-70
Loa®Aol bsBsIo. 306039 B53929BO30™ Fgrbgg, bmMTsmGmo obsmgdolls s 33900l 30MHMdYdTO
Bomglio®ds Ggdengds dosmfiomls 50-8013 Lodsergl. ABIMOsOMBsTo 9ol dg-3-4 Fgarb [7].

ROOMEO 0o bmdol (Loa®mdg 563), (3969, 33963EHOLYdIMYOHO FmEOIoL, bgdbzdows, J39300 33900
dobg0wo  §3900m. FmO0ygMmd0m MOl  2obroggdMmo  YwmmEGHHY. RBMMMEO ©OELLL, 393939300l
0™y 065MHBMbYdL gMl. y39300 3obdglosbosbos, MmOLIbE0sbo (0830005 gOIMNLIbE0sBO), 649
BO-(39¢395  353MMB0MO S FIOOMdOMO  I396509900. 6-8 FIOOMBO® F3gbsMglmb 0Myzgds 1
0596MmMm00m0 39bsMg.  Y39300 35@96MS, LOWOPOM EsSbMgdom 1T OTYGHEOOL, dog0sb Mg®O, 6
36930Lxgm0, 5 230603060L s 5 K90l BMYOEWIO0m s FMdo Fo30 FgHol IBHIM0Bgdom. FsIOMBOMO
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43530b 6 2306093060L FMOEgE0 5J3L s LoEgMEbEIOLbIM0sbos 2-4 MY. Y3530wgd0 FIbWSYGdIMOs
9M09M5©, 96 Y439300909030. Y353000l ©sFBH39M3d bds IFgMHgdom. 435300 56O Fgoisg bgd@omU,
500@™Md 030 56O 5MHOL J0dIHB039IWO BMBHIIMOLMZOL. MILEPO WOS Yo30Lx8gM0s s Lodfoxzol bosmolbol
dobg300m 0330l FgMl. Mgberdo sMol gOo BsBsLobo. dobo 3ogl  0od3mbgen  (,Issai”) s 396039000
LgegdaombgMgdo (“119-40B”) 305hbg300b96 390M35830MM©OE) LobgMdI©, MG 56 IILEHWOS [20].

Bogmao 3963605, 650, 360560. Lbgs LobgmdgdoLAL goblbzsggds dzoMg BMmdol bsgmazom  (y/&MHdbols
356330l LOEOOL), GMIEOL obs F9ogbL 6-209-b. 0d305m5 - 309 s TYHL >©Fg3L. 3960 MBOOS, 5O
6ol d90lmeo, bbgoalibgs 89539630, 3(39569w096 Imfomswm-dmermexmdog, LOME bodjoxggdo bogds
d9po9mo fomgwo. bobgmdsmsdmemolo 30dMoob (A. argutaXA. melanandra Franch) Hdowwmdog foomgwos.
dobo 30308 39BLs 0gd3l B33900 sb0TbMEgds. bogmamol Fgbsbzol 3gMomo FgsMmgdom bobdmzwgs.
Bogmao 499moMBg3s IMIzom-0mGH30m 399mmo s 2obLO3MMNMGOMEo sOMTsGom [13,24]. go8m0ygbgds,
MO 3 LolRmg bowo s1g39 bo39mIBM 3GIMEYIEH0S 3353859090 FMYH39EMdOLM30L (bowRsxs,
03960, ©306M). Boymxyo gMmo®gdsl 0dzggl C 30@Gedobol oo MomEybmdom 899339 mdolL dodm [19].
33w9390D9 ©oyMHbMdOm, Moo 9533HMMgd0o [18,23] 50b0dbsggb, ™I C 303060l 899339 mds bogmado
o503, Lydmoeme 45-1003y/100y.

dobo 3ogo0 (A. arguta) b5305m© 3603693560 LobgMdss BMAOIOPO BOMEMAOIOHO M530190¢)MJdJOOL Qodm.
3ol 5bsll0sMGAL  godMmag3cgdol 3960 b0, Fooo y4obgzsasddegmds (5JG0boosl g3sMdo Fgdsgowo
LobgMdY00b Y39eobg gobgzoaeddargs) s 3960 MHgHoLEI6EHMEMdOL MbsMo 3536909 -H5350gd9d0L
903560 m, M53 bl MFymdl dob BosGronm gobgzomsmgdsl [6]

dobo 3030 53BH0boool Fgodwgds oo gdom 935d96mom Abmgwoml 0d Mgaombiddo (dggMmgdmen
dBH5GJO0L 50dMBsgrgm bofowo, 29Mmds60s s 396G ME 93MM3s O OMLYMO), Losg Bsdms®mTo
A993965GHc5 -30°C-05 s bbgs Lobgmdgdo (A. chinensis sb A. deliciosa) 396 bs®mdl. LimGgo 5d0G™a ol
"308dg  3030L" M{mgd9gb. Dmaxg®  DBsdMHOL dmml Mdowo 5dobEo s TYIMGO0M  FoMOO
399396053 Mm900 bgl »figmdl  boyzs30eg 330MGHJO0L BooEMg3 2o0sls. Y3530e00 s HOEIRSBOS
gorm®@goo 30 dowosh  dMdbmdos®gs  @idswro  (Hg39eMe@dIMgdol dodstm. dobo 3030 RGOl
Lodwmogmo 993960, GHgbol dmyzs®yaro d3gbsdgs. sl 0bEHIBLOMMO DM SHILOLMYOL Fobogbmw By s
Doxbdo. sbsro 50dmbs3gbo dog0sh LlBos s dwog FaMdbmdosmgs IHBol 30MHI30MO MHPOsEO0L
90856MHm.  9bOEIROBOHO  YrmOEJOL  sboslosmgdl  LHOIR0 BOHS s LoFoMmmgdl  YyMMomgdsl, MHmA
96035690030 250bWMMNML, M5YB F9damd Moos dolo dmzwol EMbolidogdgdo. bo3939GEOM
396000 150 gl 995096L. 43930™dL 0360L-03woldo, Bobw®mo sdEoboosl 8989y (A. chinensis) s
5dBoboos  @gwoBombs®dy (A.  deliciosa) SO]. FOW3)MO  396MEH03930  Y3530¢Mds LIS MO
339935 10 Eg. bsgmal sbsliosmgdl LEMsxgo VM. Y3530 MdOEIL 40 MOl 8939y bosgmazo sefggl
LodMEme Loool 80%. EgMs MoEb30 Y3930MdoELD Lod(oxrgdwg Lsdwmswmeo 100 YL F950y9bUL.
Bobm®0 5dEHobowosl (A. chinensis) 890mbggzsdo 30 180-210 gl [14,7].

90603030 6050530l 300 Lsdswm© dIMIMbm3zbos. dolm3zol Lsmzgmgbms oMo MIBoMYdMEo
1b3096M0, MMPsbMwo 603m09MHgdgd0m IO LMLEO 9539, 96 Bgo@®owmEmo  Ggsdzool dJmbg
Bosoggdo (pH=5-6.5). 9339656939393>300L 33M0Mm©do dmombmal oo MomEibmdom fyswbl. 3vo©
035bL 60505330 FoMr0¢gd0L Lo FoMdYL.
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33g30L Mmdoggého s 89000039

339300 Md09d@0s dobo 30300 2 0bGHMHMYY306090IEo x0do: 39bL Mo s 35030.
X009%0L 30639wso Fglfogars Bo@sts 2019-20 ., U/0 LsdgEbogHm-33¢g30m0 (396GHGOL - LogmEsdml

bm®. X0srMsl (Osbgool ©-bo) - Logmergdsom 653390080. dowo 458969dos 2012 (b, 5,0X2.5,00
339006 56gbg. 053OMBOMO s  IEIEOMBdOMO (39650199008 FgBsMYds 1:5. MomMgMwo x0dosb,
Loo®MOb3ME 9dMmYgmBoos 10 BOILOME  F3gbseg, MHMIWgdoE ML IToxMYdMo 3 Fo300YE0b
3OH0BMbEG o B3 gMHBy.

33w935 3m0(3530 999009y 91399dBgoL: X08900l 3mBMMao®  (bg, Ym0, 435300, Boymno) s0fgesl,
UPOV-0b oqlig@od@meol dobggoom [25].

396 M0G0 B5BHGOOL 35¢gbEIMIO 3500900l SMWMOEHIL (330MEJOOL OdYIMIs, Y3930 Mds, Lodfoxyg
5 gmom33965) BBCH b3seol dmogoio®gdngeo 30005630l dobgogoom [17]. sbggg dqbfagarow 0dbs
X 03900l DMa09MH0 BOMEMA0)M-b5dgOBgm Fobslosmgdgdo. somOoEbs Imbsgswo (gMmo 9;39b5G06
33-90). Bo3o®m@s Lod[onol BsBsdo bogmaol (mommgmwo xodol 10 bogmagol 3 gsbdgmMgds) dgdsbozm®o
9b5¢0Bo  gobolyBz®s  Bogmgols  Asbs  (y)  9bseroBGmo  LobfimMoom s Looy  (3086OYIO
939696535090,  (Lodsmerg (30), Logsby (dl; d2 83), gm®Ds, Fgx9M3s. domgodomcmo sboeroboom
23960LsBEgMs blbswo Moo bogmogmgds (Brix, %, 30x3Owmo Mgx®sgdmdg@do "Atago”) s GHoGH®mIeo
0553006005 (53000M3gGHOME0 FGOMPOm, 533MI>EGHMO0 BHoG®mo@Gmmo "Hanna"). C 303590bol 999(339cmds -
JO™Is@myonool  (HPLC) dsmsero  boMobbols Lomboom) [29].  49b0olLsBmzms  8536909w0-55350090900L
©3H056gd0L  bomolbo (9396500 (3500397 MmMRBMgdbg  Fgxsbs  mzsebmdom, 5 dogosbo
LoLEBBoPOLOLEBHYF0m. 0 B3EO0-EIBOBYDs 56O ML, 5 B5E0-EIB0SBYOMWDS MMPBML 50%-bg T93)0)
bgbowmgzsbo, 3966:m3560 s 3530M39560 3MWEHMMYGOOL X 0dMdglfogerols Igommozol dobggzom [28].
9mb5399900L LBHOGHOLE0IMMO s3T53905 S KOTOL FobolinsMYIGOL TMEOU, bLbgzomds Hargdols dobgz0m,
QLG MMO 9O0RIIEHMM060 ANOVA-L LEo@olE03wemo sbscrobols («9sL (LSD=0,05)) d9d39mdoo.

33220300 89¢00930-
396MmEMQOMM0 ©53306398900.

396MmRsHYdolL A3 germdsbg BoBo®mgdmeds ©s3300M39090ds sB396s, HMA Im3gdwero 0300 3939GG0N
(3300900l ©dgM35) LodwgsemE 0fjygdl FoMmEoL Igbsdg ©Y39T0. 13939B30M 39MO0MPOL sfygdol
90b93000 %0390 JmMol bbgomds 4 gl d959bL. x089d0 y35300MmdsL 0§Yygdgb dsolol sLsfyoldo s
30390905 8-10 Y. Y3530™mdoL LsdsEm 3gMH0omEos 1-11 ds0lo. ¥0d 3968 GO Y3530 MdL 0ffygdl 5
QOO® 5QMY. F5IOMIOM S FPIOOMIOM Y3530¢900L Y3530 MmdIL Mol bgomds 2-4 gs.

dobo 3030 %0890l 3Mgx530L s JoLMdMOZ30L0 LodHoxzol 39MHomEOol gifogersd sB396s, GMA xodo 39BL Mgo
dsbmd™0350 IHonIds MJBHMIdOOL 30039 ©Y39©sdo (4-10.10), bemwm x0do 39030 MmgGMIdGOL TgmMy
09350500 (14-18.10). x0d9d0L 30985 6 BoGSMIEIL FoLMdMO0Z LodHoxgdwyg 3-4 LM 5EMY, boymaols
©MB0EYd0L s Fgbsbzol 39MH0MmEO gobsbaMdwozgdols JoBboo.

RMM33965 0§9gds MmgGmadMoL dgLsdy 939530 s 3MIIYdS 6MgddMHOL dMEMIY.

396MRHYOOL  35¢gbIM 350gdBY BoBIMgOMEo mmbo ferol (2019-2020) ©s3306039d0L F9gRq00
9 39999os 3bGowdo 1.
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gbMoo 1

X080 | 330603900 43530 MdS Lodfogo | Bogmyol
b L 2963005
©sB9H3> QLo Jobmd QobOLEO LodwogH boba™d 396000 6900l

] 030 Mo 9 @ 03B 39000

4obo (1-5 o

d5¢00)
3960 03.03 01.05 08.05 10.05 5.0 10 05-10.11 120-126
690

3%30 | 06.03 05.05 08.05 11.05 5.0 8 16-20.11 134-141

900g3@056mds. 03900  AbAMOsOMBL  0fggdl  Lo3dom® MY ©IMY30s6 T9-3 Fgel. sbobosmgdl
93O s b330 JbbIMOsOMBS. FMBOgE0sbMmds Fowseros. bEMwEdlbdmostyg d3gbsdg Lbsdmsme

00935 9.23 (35030) -12.039 (396 ®g0) Imbisgowl.

Bogmx980lL LoEoY s domdodoMMmo sbseoBo.

Bogmagdol dmemmemmyom®ds dgufogersd 983965, GMI bogmagdo sGol dma@dm 30¢0bOwo Bm®dob,
33909dbg m©bsz 9906 FYgegdEo. LoEoOl Jobg3z0m MMO39 X0dol bogmagdo dlbgowos. Lodwmswm

3Ly - 10.2 s 8.8 9M53L. 0sdgBHEo - 21-23 39-L (ob. gbGowo 2.).

gbMowo 2

Bogmazol boogg (99) 3058060 bbbso  [(HoGHOMwo
Bagmgob C (8y/1002) | 88Gowo  [3g53056mds
%080 G Lodoweg Loasbg(dl) | Loasby (d2) 60300961985
% %
()
396L Hgoo | 10.2 +0.122 | 28.4+0.122 23.8+0.04° 20.2+2.241* |8.6+1.2% 19.0 1.25+1.22
39030 8.8+0.04> | 26.1+0.12¢ 21.2+0.022 19.6+1.31° [10.5+0.82 21.4 1.03+1.28
w0 (LSD, 1.1 0.22 0.54 1.36 0.31 1.8 2.04
p=0,05)
Bogmudo C 30353060l 899339 mdsl  4obLsDM3M3L  B0sORME-3e0ToGHMO  BodBHMM9gdo  (8Bol

06@9bL0gmds), 530MEgJ603M0 BMbo (R96MmyogMgds, dm™My3s) s 965¢0BOL Bode®mgdol mm. bosgmzgdo
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9439wsHg oo M3mEabmdom C 3039906 gobomemaom®o Lodfogol Bsbsdo. LM Lodfogol
39600m©do C 303sd0bols d99(339mds  ©@asbmgdom 8-10%-00m bs3argdos. dglfogerols dmboigdgdols
dobgz0m, C 30393060l 999339mds (iemgdol dobgzom  Mdbodzbgmrm® 033wgds s dgoygbl 8.6~
10.59g (gbGoro 2.).

Bogmaoll d0mdodowm®mo  sbser0Bom  obolsBezms, ®MI blbso ddMswo bogmogMgdol F9dE39wMds
(339935003 19.0-21,4%-1 MHob, bmerm  Go@G®veo 9553056mds 89096 - 1.03-1,25%-U. (gbMowo 2).
055350090900l 30856000 000gd0s6Mds. Bs3zgwg 30MMdgddo 2018 Fgurl, X0dgdol 535000l Fodstron
000090056000l Tglfogarsd sB39bs, BMD LEBHBPIOEGHMWO sZOMBMBOL 30OHMBYdTo, K0dgd0 553w gds©
D060 35369090-00553500909000.

BoGMGGHMOMbom (Phytophthora infestans) - ©s0565980L ba®obbo Lodwsem - 2,40 dsenos. 9o 9d0m
Bo3gds@ ©sbosbs xo0do 39bL M9o. sB0BYAL boMolbds Tgoaobs 1,73 doero. 953693 gd0©s6
390086935 9605690000 @5 3OO0  IB0sBYds, Go3  dbodzbgrms,  Foy®sd ™mMogzg x0dby.
3MBEHHMEobm30L 930w gd9w0s I39bsMgms 3308 WMboldogdgdOL RodsMmgds.

Bogm@gdol LogambideEom 998slgdoll 999Ad® 3o06M33s, MMI dmEgdnwo x0dgdol bosgmaol GHBdOWw™MdO
05050 Loggdmgbm mM30L909d30b, 330000, dosbloMIdMEE0 L0T30m, Bo3TMO SOMISEYIE0. MBOECPMIOL
A9JuGHMEs 93360030. Lobagdmbarm Lobg 396M0. 3960 F1dML30. LogMm™ LoYAMLEIGOMIGRIBYdS-35MY0 -8.6
(10 doewosbo bobEgdom).

X 039800 3030eMy0IH0 Eobolinsmgds.

. Xodo 396 g0 3°0my3s60os  sboeBgsbosdo Qoo
b593MbBOl dMEML, X089d0L A. argunta var cordifolia X A.malanandra
d9x3509000. 53 }0dol JguHogers 56 sMOL Bo@sMgdo JbmBEomdo
BOOM 359 ES00m.

- @oobs  bsloomEgds  dwogo  BOEom.  Ywm®mEHJoo  yMIgEo,
Lsdoem  Lodlbmbo, go30Lx3gmo, 99MdMLogo.  YwmOEAGL

3909905, 4353000 OO, PIIIWOO FMMHIOL, MINGO 330M3060L BMOEEYdOM, GMIIOO3
963569l bsHoemdm0g Bocrogl.

d9podmwo  foomgwo Fggugdzom. Gdowmdo d)396g GgMHol oo
65096Mmdom Fo30 FgMHoL mglcrom. bsgmaxo F3dowo, sOHMIsEHwEo.
950G030 d0mdodowmEmo 99gbomds slgomo odgl: blbso ddMsero
60300096935 -9.4-12.5 % (Brix); sdo®o - 12.6-14.1 3/100g).

X030 JbbIM0sMMd5d0 90l OR300 d9-2-3 Fgarl. LOYEBLBAMSMYS

39-6 {9, ImbogEr0sbmds dowawo. 3330l dobgz0m EYIB0W0s, MMA Lodwswrm dmbogscro 1 doMby
353 9393003l 0360LboL doolol 3oM3z9wo Tgmeg ©Y35s30. (L. XO0VIMESL 306MHMdYOT0). FoMOOs
dmbo390 ¥35M90b0 ©s93H39MH30L OML. X0do b53wgds© DosbEgds 853693 gd0m s Lsdwswm
0899699605 Lem3Mm3560 535009093l J0T>M0).
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396L 900 FosEbsMolbM3s60 Loyl EM J0T>MEgdOL X 0d0s. Boymauo IFoBYdS 5MHSYMMOOMLYIS.
0360033905 19dE9gddMOL IGusd) 935530 (L. KOPIMELL 306MdYdT0). LEO Lodfoxggdo bogmago GdoWOs
5 dgbobzol Mbsro @idso 5g3L. Fgbsbgzol 3gMmom@OolL  AobsbyMmAw0ggdol Jobboom boymxngdo Mbos
©5036M08Mmb, 35006 MHmEs  do®By bsgmzgdol dbmwme 1%-05 Mdowo ©s bogmgdo blbso TG0
6030096M930L dbmem© 20%05 MM390Mwo. Bs3s3030M 306MdYdTo (0-1 °C) 0bsbgds 3-4 m39d©Y.

X030 39030.

39603560 FodmImdoL  x0dos.  @osbsl  sbsllosmgdls  dwoghHo  BO..
30390 s dogMo BsBsMO. ywm®EHgdo dibgowo, dgogmo. 3560 3o,
3929991530. BOOMEIM WsBsH0o, OO, dMdo 3969, 3dG(yobsgo, Homgwo
g6(900, 93965609l 5deg3l g3MOsEHO Lobgl. Yy35300 333900HO MYNHOO
393396030l 0O BMIOL 25sdE0wo.

Bogmazo Lsdom Looobl (Fsbs 7-129), gowob®vmo gm@dol (H2.8X
D2.219). 3960 Lodmsem B0d336m030L, 3569 RgMOL, 3Bol dbsGIYL dgdo YogoLbBgMo F9gxzgMH30m. MBOWMdO
303569 8960l OO MoMmPYbMdOm 8530 BgMHOL Mglicrom.

Bogmao 3000, Lolosdmgbm boggdmabm GH30L9d9d0l. oM G030 domdodomemo
& 090099600mds sbgmo 5ggl: blbso FdMogro Bogmoghgds -8.7-10.7 % (Brix);
| Bogot0 - 8.8-12.1 3/100y).

33930l dobg3000 ©oAgboos, MM Lsdsm dmbogsero 1 doGBy 283y.
93530mdL  0360LoL  doolol Fgmeg ©Y39sdo. (L. X0PsMMIL  306MdYOT0).
15993909LM E5359E39M0569dg0s Jobo 3030l yzgars Lobgmdobmgol. ds3bgdge
055350090900L d0dsm LM MHYBoLEI6EHMErO.

X000 35030 Loalod@m bowos. bsgmgo IFoxgds mJGmIdMOL 306039 ©9350sd0 (L. KOGl
3060009090).  L53>3030M 306MHMdJdT0 (0-1 °C) 0bsbgds 2-3 1»390¢).

s1336900:

9060 3030l 0b6GHOME30090Wwo x0dgd0L: 396L M9 WS 35030 30TIMWMAO0MMO SOFIOOL S BOMEMAOE
Lofomdmm 33930l 306390 g@&e3oL (2019-2020(.9.) PoGe®gdol 99gas 990dwrgds ©s3sb33bsm, GHMI
X03900 §50M0moagbL Ls3909bm LsEILIOEHM bowl, OMIWGILsE sbolosmgdm  AbIMOIOMDdIT0 SO
d9Lgs, MHYRMWIOHWWO S B30 FMBOZE05MBS, Boymaol 3560 Loggdmzbm M30L9d9d0, T9bsbgzol Mbsto
5 bm3m3960 ©5350Yd9gd0L JoToMmm MFHBOLEHIBEHEMdS. LsdgEbogmm 331935 bs JoaMdgwgl  Llod
Lodg3bogm 33Wwgz0mo 396GH®OL, Igbowgmdol 33¢930L LsdLobMMOL 3MMgdEOL FBoMywgddo  LsdMEMM
39092900l dowgdol doBboom.
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Characterization and development perspectives of “Baby Kiwi “ (Actinidia arguta Planch.) Culture in

Georgia

Ellen Maglakelidze' PhD in Agricultural Sciences, Chief specialist at the
Division of Fruit-growing Research.
Zviad Bobokasvili' Associate Professor, PhD in Agricultural Sciences,
Head of Fruit-growing Research Division.

Division of Fruit-growing Research, 'LEPL Scientific-Research Center of Agriculture

Abstract

The article presenta general description and development opportunities of “Baby Kiwi “(Actinidia arguta Planch,),
one of the species of exotic fruit (Actinidia Lindl), which is still in the experimental phase in Georgia and is an
important topic in terms of the fruit assortment.

The research has been carried out in collection orchard located in one of the leading regions of fruit-growing of
Georgia - Shida (Inner) Kartli (vil. Jighaura, Saguramo Mtskheta municipality) and belonging to LEPL Scientific-
Research Center of Agriculture (SRCA) in 2019-2020. The research aims at study of “Baby Kiwi “(Actinidia arguta
Planch,) varieties ( Waik and Kens Reddy ) with the purpose of further propagation in Shida kartli itself and also
in various fruit growing regions of Georgia. The following agronomic and biological characteristics were studied
according to the cultivars: calendar periods of phenological phases; pomological description of fruits, their

chemical analysis and productivity.

Keywords: variety, species, fruit, vegetation, phenology.
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Problems of Prioritization National Security interest of Energy import-dependent States
(Case studies: Georgia and Lithuania)

Nana Pirtskhelani

Ph.D. Candidate , Programme in International Relations, Caucasus School of Governance (CSG), Caucasus University,
Georgia!l

E-mail: n pirtskhelani@cu.edu.ge

Mob: (+995) 591510383

ABSTRACT

This paper focuses on studying the prioritization process of national interests of energy import-dependent states. In
particular, considering the energy strategy formation processes of Georgia and Lithuania, it explores the interrelation among
the objectives of supply security and national security challenges. The reason behind the choice of the given countries was
that energy security policies of both countries were formed based on identical characteristics after the collapse of the Soviet
Union. Analysis of the mentioned cases offers a good opportunity to explain how foreign policy threats affect national energy
security decisions. The study also examines the major factors affecting prioritization of national security interests, providing a
possibility to answer the main research question of the paper - what prompts states to pursue less rational policies in terms of
energy security, justified by maintaining state sovereignty? Using the securitization concept, the paper also explains what
leads to taking steps aimed at solving national security challenges, which may, in turn, lead to the emergence of new types of
security challenges. Analysis of the mentioned cases offers a good opportunity to explain how foreign policy threats affect
national energy security decisions, whether such threats cause new energy challenges to be subject to political interests and
whether it is appropriate for states to pursue such energy policy with the motive of maintaining state sovereignty. The paper
indicates that energy policies purely formed based on political interests may not face the main energy security challenges of
the country.

Keywords: National threats, Securitization, Energy security, Georgia, Lithuania, Energy import-dependence
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Introduction

Ensuring secure existence in the international political system by maintaining statehood and national
values is the top priority for each nation-state in the contemporary world. Energy security is one of the significant
aspects in this direction. Being an important constituent part of our everyday lives, energy plays an important role
in strengthening states' national security aspects. Economic development of the country and protection of its basic
statehood values, necessary to maintain national identity, is impossible without ensuring energy security.
Considering the growing energy demand and disproportionate distribution of energy resources around the world,
transportation difficulties and unstable market conditions made energy relationships among consumer and
producer states more complex. Frequent energy crises and cases of political manipulation through the energy
instruments become an integral part of international political behaviour.

The mentioned factors led to the development of energy issues into the major component of national
security and started to review energy security issues from a national perspective. Thus energy security has gone
beyond sectoral limitations and it has become an important component of ensuring national interest and
maintaining foreign policy agenda. Close link between energy security challenges and national interests brought
states to such national security threats as unstable prices on energy resources, risks to supply security and
monopolisation of energy markets. In particular, energy importer countries become subject to the mentioned
risks. Consequently, energy importer countries started facing energy challenges in the context of national security
in order to prevent the use of energy as apolitical levers from the supplying countries. This meant that so-called
“securitization” of energy issues took place, meaning that a country may not have taken steps necessary for energy
security in case if such steps posed a potential threat to state sovereignty.

As a result of the energy securitization, conditioned by national security goals, security challenges such as
increased price on imported resources, diminished degree of state welfare, social-economic instability and import
dependence, were perceived as less threat to the state, than potential political-military threats posed by import
diversification activities. Consequently, this research aims to explore and answer the main question - why the
import-dependent countries take less advantageous steps in the context of energy security justified by ensuring
national security goals and whether such behaviour is justifiable from the perspectives of countries energy security
interests. Considering and analysing conceptual linking of national and energy security aspects, the aim of the
research presented in this paper is to identify what kind of inter-relationship exists between the formation of
country-specific energy diversification policy and national security challenges, and how the decisions, driven by
national security objectives, shape the main directions of the country's supply security strategy. Accordingly, the
main goal of the research is to explain based on research findings, which factors influence the state's decisions to
prioritize particular national security interests over the energy security challenges. This will help us understand
which factors motivate the state to implement less rational energy security policy with the aim of maintaining
national identity and how this motivation of states can be explained.

It should be emphasized that to strengthen empirical aspects of the given study, case studies of Georgia
and Lithuania have been used in the paper. Being characterized by high import-dependence on Russia, both
Lithuania and Georgia have often become in the past victims of political, military or economic pressure from
Russia using energy levers. Difficult soviet past, constant presence of the military threat from Russia, possibility of
ethnic conflicts and internal civil strife present the background of the energy independence formation processes of
Lithuania and Georgia. On the one hand, historic energy import dependence on Russia and, on the other hand,
geographical proximity with this country have made the mentioned processes even more complex. However,
strong endeavours of the Georgia and Lithuania to establish their sovereign places in the international political
arena, has led both countries to the formation of energy security strategy aimed at reducing future import
dependence on Russia.

However, the actions of the mentioned countries, driven by national security interests, to prevent
potential future military-political and economic pressure from Russia, led to formation of new energy security
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challenges in the short term. Analysing the mentioned cases is a good possibility to explain how foreign political
threats affect formation of energy security policy of the country and how political steps aimed at maintaining
national identity impact formation of new supply security challenges. The following research sources, attributable
to the empirical literature, have been used throughout the research: legislative acts, energy strategies,
governmental decisions, national security concepts, regulatory decrees, statistical data from the official sources
and relevant academic works on energy and national security issues.

Literature review indicated that energy security aspects have been widely covered in official state
documents including national security concepts and strategies of both Lithuania and Georgia. Energy policy
documents and strategic plans clearly state priority of energy security challenges for national security. However,
analysing energy statistic data of the given countries also indicates that despite high priority of the issue, both
countries still remain dependent on energy resources imported from Russia to some extent. Taking into account
the mentioned fact, some researchers believe that in view of the potential military-political threat from Russia,
existing energy dependence of Lithuania and Georgia on Russia should be reduced to minimum, based on the
national interests of the mentioned countries (T. Gochitashvili, J. Hetland, M. Komakhia, T. Janeliunas, V.
Pakalkaité). Others believe that to ensure security, it is necessary for a country to rationally use all available means
at its disposal, whether strengthening transit functions or development of regional cooperation with all potential
partners, for ensuring stable economic development (P. Roehrs, V. Papava, D. Chomakidze). At the same time,
reviewing theoretical literature on security issues clearly indicated that securitization of energy issues significantly
narrows a country’s operational area in terms of development of foreign energy relations by setting new limits to
threats, for maintaining and protecting national identity (D. Jaknitinaité, T. Janelitinas, O. Waever, B. Busan, G.
Cesnakas).

As for theoretical basis for this paper served framework of security studies, in particular was used the
concept of “Securitization”. The framework was developed by representatives of the Copenhagen School focused
on studying security aspects (Barry Buzan, Ole Waver, Jaap de Wilde). As part of the given theoretical
framework, paper explains what leads to taking steps, aimed at tackling national security challenges, which may
cause new types of security challenges and whether such behaviour is justifiable from the national security
standpoint.

The first chapter of this study focuses on both general overview of the security concept and exploring
interrelation between national and energy security components using the theoretical framework of the
securitization concept. Chapters two and three deal with the analysis of Lithuanian and Georgian -cases,
overviewing the energy security formation processes within the mentioned countries and analysing prioritization
process of political interests. The concluding part of the paper presents major findings of the study and summary
analysis of the research question.

1. Conceptual analysis of the theoretical framework of security

This chapter presents general overview of the scientific foundation of the security concept. In addition, it
analyses problems related to energy and national security conceptualization and reviews the existing interrelation
between the main postulates of energy and national security concepts. It should be emphasized that exploring the
mentioned conceptual framework of security is the basic instrument to further analyse the main research
question, in particular what leads to state's decisions to prioritize particular national security interests over the
energy security challenges. A notion of security is the major conceptual foundation in the field of international
relations. However, self-defence, balance of power and security components were presented in the works of
Thucydides, Machiavelli, Hobbs, Lock and others long before the discipline was developed. In terms of the
discipline, discussion of security issues in the field of international relations first started in the context of the
theory of realism, which focused on the anarchical nature of the international system, leading to existence of
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states as the main actors in the state of constant war, where ensuring security is the primary objective for self-
preservation (Viotti & Kauppi, 2012).

Later, in the context of neoclassical realism, the representatives of the new theoretical school of realism
further developed security concept during the 20% century and presented a systematic approach, based on which,
in the anarchical self-help system, the main task of states was ensuring self-security. In the state of anarchy,
striving by the system elements — nation-states, for ensuring safe environment for existence led to the main
dilemma, which implied reduced degree of security at the system level as a result of the behaviour of the states
aimed at increasing security (Waltz, 1979). It should be emphasized that conceptual framework of both classical
and neoclassical realism has changed significantly since the 1980’s, when, in the work of the representatives of the
Copenhagen School, security went beyond its classical military dimension and was analysed in accordance with
various political, social or economic dimensions. Consequently, new formulation of security was developed,
according to which in the international context “security is a possibility of a country and society to ensure their
independence and maintain self-identification against changes caused by hostile forces” (Buzan, 1991, pp.18-19).

Development of security studies into a separate research field made it necessary to study security concept
in various dimensions as well as at various levels (system, sub-system, union and sub-union). Thus, in accordance
with the current theoretical framework of security a comprehensive and wider security concept was developed in
the 21 century. Based on the concept, in line with the military aspect, other aspects affecting security policy
formation are also discussed, in particular: internal political structure of a country, economic interrelations
between countries, impact of a regional political context (Nye & Lynn-Jones, 1988). However, despite conceptual
changes, security is still primarily linked to ensuring secure existence of states in the anarchical international
system for the achievement of which states have to pay a certain price and sacrifice some aims and values
(Williams, 2018). Therefore, modern security structure still remains focused on self-preservation of states,
maintenance of sovereignty and protection of national values. This have created the need to study national
security challenges and related aspects within the different prism of international politics.

Traditionally, national security implied maintenance of the state sovereignty, political institutions,
cultural identity (Wolfers, 1952), but the globalization processes which started in the 20" century gave ecological,
social and economic dimensions to the notion of security in addition to its military and political dimensions.
Furthermore, economic, including energy threats were defined as the major challenge to the national security
(Buzan, 1991). Energy crises set forth in the 20 and early in the 21+ century further emphasized the significance
of the energy component in ensuring national security. Consequently, definition of energy security were
developed considering the views of the participating actors. One of the first scholars who tried to define energy
security was Mason Willrich, who, in his 1976 work “International Energy Issues and Options” defined energy
security as: ,the assurance of sufficient energy supplies to permit the national economy to function in a politically
acceptable manner” (Willrich, 1976). This was followed by multiple attempts by a number of authors in the 80’s
and 90’s of the previous century to define energy security. As a result, the majority of scholars defined the given
concept as the reduction of economic prosperity as a result of change of events (e.g. oil prices changed due to
armed conflicts) (Barton, Redgwell, Renne & Zillman, 2004).

At the beginning of the 21% century, frequent use of energy levers from energy suppliers towards importer
countries for political purposes, further activated the attempts to develop a common energy security concept.
Furthermore, global energy crises, growing demand on energy resources and unstable policy of the supplying
countries strengthened aspects of supply security in the energy security concept. As a result, energy security was
defined as ensuring provision of sufficient and continuous amount of energy resources required to satisfy main
needs of a country (Kalicki & Goldwyn, 2013). In addition to security of supply, the given concept was also related
to and associated with system resilience and its capacity to cope with energy crises and develop defence
mechanisms (Yergin, 2011). Worth mentioning is the fact, that one of the most widely used and more or less
agreed-upon notion of energy security was presented by the International Energy Agency, which defined energy
security concept as “reliable supply of energy at a reasonable price” (IEA, 2019). However, in spite of the attempts
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to develop a common energy security concept, currently, it is still defined in the context of the interests of
particular States.

In this direction, representatives of the Copenhagen School presented concept of securitization to identify
impact of various energy components on the degree of national security. According to the concept, the authors
indicate that beyond the five major dimensions of security (military, economic, political, social and
environmental), any component may be assigned a threat status, i.e. it may become “securitized” (Buzan, Weaver
Ole & Wild, 1998). Authors state that for an issue to be perceived as a threat, physical presence of such a threat is
not necessary. Rather, the existence of the issue and its perception as a threat is already enough for assigning
“securitization” status to the issue. For this, the following three important components of securitization process
should be present: it should present a significant threat, it should require emergency measures and it should justify
violation of the established norms of political procedures (e.g.: increased conspiracy due to security objectives,
violation of rights guaranteed by the constitution) (Buzan et al., 1998).

It should also be pointed out here that apart from the mentioned components, the representatives of the
Copenhagen school also emphasized the scale of significance of the issue and whether the mentioned issue had a
cascade effect on other component of security, because, according to the scholars, the significance of an issue can
only be determined by evaluating the chain of events caused by the mentioned threat in relation to other
components of security (Buzan et al., 1998). Consequently, “securitization” of energy security-related issues is
possible when actions of another state are perceived as a threat. Furthermore, existence of such an energy threat
should clearly threaten maintenance of national identity and it should not only be related to the fear of reducing a
country’s prosperity. In this term, for “securitization” of energy the following factors should also be present
(Janelitinas & Tumkevic, 2013): 1. Energy security issue should be included in national security strategies. 2.
Urgency and importance of timely removal of threats should be determined. 3. Sources of energy threats should be
identified. As a result, existence of the mentioned components clearly leads to “securitization” of the energy sector
leading in its part to the decisions to be made in terms of energy security. The mentioned statement is particularly
important for the study, because it will reveal the interrelation between the actions performed for ensuring energy
security of a country and processes of its political self-preservation.

Consequently, these aspects of the energy security concept will be applied in two case studies provided in
the following chapter of this article. In particular, by exploring what kind of energy security challenges are faced
by Lithuania and Georgia, will be identified interconnection between energy security challenges and national
interest formation processes. This will help to evaluate how national interest prioritization processes are affected
by challenges caused by energy security components.

2. Case study one: Energy security strategy formation and national interest prioritization process in Georgia

Interconnection between national interests and energy security analysed in the previous chapter of this
paper has clearly indicated the important role energy challenges play in stable and secure development of a
country. Consequently, Georgia case study provided in this chapter will take place within the mentioned
conceptual framework. In particular, based on the overview of the major security policy aspects of the country,
the analysis of the components affecting state interest prioritization process will be provided.

It should be mentioned here that, the major objective of the energy security strategy of Georgia is to
satisfy the country’s general energy needs with its own resources. This will allow the country to be less dependent
on supply security-related risks and thus protect its economy from the influence of the outside energy or political
factors. However, despite the fact, that from energy resources, the country is particularly rich in hydropower, in
view of the low development of these resources, Georgia has to import additional energy from its neighbouring
countries. Based on 2020 data, Georgia is using only 22% of its hydropower potential (Ministry of Economy and

https://journals.4science.ge/index.php/GS/index | 60



Sustainable Development of Georgia, 2019). As a result, despite the fact that, in accordance with 2020 data, the
share of hydro resources in the internal power generation equalled approximately 73%, the share of power
generated from the imported natural gas still dominates in the final use (Georgia Electricity Market Operator
(ESCO), 2020). It should also be emphasized that seasonal character of hydro resources leads to instability of the
system in its part and brings to the agenda the need to use basic energy resources such as gas coal or oil. Due to the
absence of own basic resources, it becomes necessary to import them (Gochitashvili, 2020). Worth mentioning is
the fact that main consumer products of the country are natural gas and oil products and hydropower resources
only come next.

Furthermore, according to “Energy Balance of Georgia, 2020” published by the National Statistics Office of
Georgia, which is the most recent publication with regard to the aggregated energy balance and provides 2019
data, approximately 90% of the energy needs of the country was covered from imported energy resources (a
similar figure of 2018 was 88%). Natural gas (approximately 55%) and oil products (approximately 35%) present
the largest share of the imports, while the remaining share is divided between coal and electricity (National
Statistics Office of Georgia (GeoStat), 2020). It should be mentioned that out of the major imported products, oil
import sources are more diversified than natural gas. Five major and 15 small scale companies carry out oil
imports in Georgia (International Energy Agency (IEA), 2020. In addition, Georgian oil product supply market is
fully liberalised and does not create trade barriers to market participants, preventing the attempts to monopolize
the Georgian market. Therefore, the country faces less risks related to oil supply security (IEA, 2020).

Yet, the situation is entirely different in the natural gas sector. In 2020, 99.8% (2.57 billion m3) of the
natural gas needs of Georgia was covered from imported natural gas, with the remaining 0.2% (8 million m3)
covered by the local resources which are produced in insignificant amounts in Georgia In 2020, the natural gas
supply in Georgia was carried out from the following sources: from Shah-Deniz gas field (Azerbaijan) operated by
international consortium (1,15 billion m3), by the Azerbaijan state energy company SOCAR (1,18 billion m?), from
Russia through ,the North-South Caucasus Main Gas Pipeline® (NSGP) (204 million m3) In total, 92.8% of the
imports come from Azerbaijan and 7% from Russia (Georgian National Energy and Water Supply Regulatory
Commission (GNERC), 2021). Electricity import is also worth mentioning. It should be emphasized that 3,7%
share of the imported electricity in the entire import basket is approximately 3% of the country’s total
consumption in accordance with the 2020 data (ESCO, 2020). Despite low percentage of the imported electricity,
this amount is critical for the country in winter, when generation from the local hydropower resources reduces
significantly and the demand increases. In 2020, the electricity generated and supplied by the HPPs equalled
470.522 mln. KWh, which was 45.6% of the total electricity generation (Thermal power plants and wind farm) - 1
030.889 mlIn. kWh, while it only covered 37.8% of the total need of the country for energy resources. This means
that the remaining share was fully covered by the imported energy resources. As for the imported sources, worth
mentioning is that in 2020, the country imported electricity (in total 1610.1 mln. kWh) from the following
countries: Russia (570.6 mln. kWh - 35% of the total imports), Azerbaijan (726.3 mln. kWh - 45.4% of the total
imports) and Turkey (313.1 mln. kWh - 19.4% of the total imports). In 2020 no imported volumes came from
Armenia (Energy Balance of Georgia, 2020, ESCO 2020). Despite the fact that in 2020, Georgia exported electricity
as well (in Armenia, Turkey and Azerbaijan) (153.8 mIn. kWh), the trade shows a clear negative balance (-1,456.3
mln. kWh) (ESCO, 2020). However, it should also be mentioned here that similar to oil product imports,
electricity import sources are also diversified, thus less subject to supply security challenges.

To sum up, high volumes of imported resources, provide the basis to identify Georgia’s gas import-
dependence as the main challenge in the context of energy security. Meanwhile, monopolized market of the
natural gas and supply security-related risks create additional threats. The situation becomes more challenging
due to the fact that, in spite of a number of steps taken by the state to diminish import-dependence (construction
of new HPPs, exploring local renewable energy resources, rehabilitation of energy infrastructure for the purpose
of integration with the energy systems of the neighbouring countries - the implementation of which is related to
the long-term period), currently the low indicator of the use of local energy resources, low reliability of the
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energy infrastructure and lack of critical reserves of oil and natural gas are still present. In the situation of
increasing consuming trend in the country, the mentioned challenges make questionable the possibility of
reducing import-dependence of Georgia within the next 5 years.

However, while speaking of the major challenge of the import-dependence on Azerbaijan, it should also
be mentioned that existing strategic partnership between Georgia and Azerbaijan significantly reduces supply
risks. Georgia, as a stable transit country, plays a significant role in transportation of the natural resources of
Azerbaijan towards the European region while Azerbaijan is the most important country in terms of stable energy
supply to Georgia. However, despite strategic partnership between the two countries, supply security risks still
remain related to natural disasters, technical malfunctions, cyber-attacks, sabotages and military operations in the
region. As a result, Georgia may be left without natural gas for a certain period of time, leading to both economic
crisis and social and political tensions. This poses significant challenges to Georgia in terms of ensuring natural gas
supply security and provides a basis to identify high import dependence on a single supplier as a major energy
security challenge of the country. Consequently, in a situation of high import-dependence, in accordance with
the National Threat Assessment Document of Georgia 2010 — 2013, the Law of Georgia on Energy and Water
Supply approved by the Parliament of Georgia in 2019, “Social-Economic Development Strategy - Georgia 20207,
electricity and natural Gas sector action plans and strategies, the most optimal way to avoid supply security risks is
diversification of natural gas import sources, routes and suppliers. However, considering the limited energy
infrastructure within the region, diversification of the natural gas imports is only technically possible from Russia.
However, a number of energy sabotages? implemented by Russia in relation to Georgia in recent years, simulated
energy crises and attempts at seizing the strategic infrastructure, clearly demonstrated the threats that may arise in
the event of deepening energy relations with this country. The mentioned risks are even more strengthened by
the fact, that Russia has occupied almost 20% of Georgia’s territories and particularly tense political relations that
have formed since the war of August, 2008.

Therefore, despite the fact that in the event Georgia maintains import dependence on a single supplier it
will be subject to threats of energy crisis, possible economic collapse and potential social-political instability,
permanent military-political aggression from Russia forces Georgia to reject the possible ways of diversification.
Thus, the challenge of dependence on imports has been considered less of a threat for the country than likely
military and political challenges as a result of possible energy diversification. However, understanding the existing
cooperation risks with Russia, does not mean that high import-dependence on a single supplier — Azerbaijan, are
out of the country’s energy security agenda. In this situation, existed energy threats forced Georgia to carry out
securitization of energy issues via legitimization. Energy security issues have been included in the National Threat
Assessment Document of Georgia 2010 — 2013, in the Law of Georgia on Energy and Water Supply, approved in
2019 by the Parliament of Georgia, “Social-Economic Development Strategy Georgia 2020”, electricity and natural
Gas sector action plans and strategies.

From the perspective of the “securitization” concept, the study indicates that this happened due to the fact
that Georgia considered Russia as an enemy. Considering it as a source of threat was due to historical memory and
the existing tense political situation, which, based on the research by Robert Jervis and Stephen Walt, increases
perception of insecurity and facilitates reduction of the national security (Walt, 1987; Jervis, 2017). In addition,
perception of the mentioned intentions as threats are facilitated by the factors such as geographical proximity,
overall strength of the country (military, economic, political), aggressive intentions of the state and possibilities
for attacks (Walt, 1987). If the above-mentioned is applied to the case of Georgia, i.e. Russia’s strength in line
with its aggressive actions and intentions, reflected in economic, including energy pressure in addition to the
military occupation, this may lead to the perception of any degree of energy cooperation with Russia as a source of
threat by Georgia. This, in its turn, affects the decisions made in the context of energy security of the country and

2 In winter 2006, when Russia was the only option for supplying natural gas to Georgia, Russian intelligence services organized
sabotage on the natural gas pipeline leading to a severe energy crisis for Georgia. This fact made Georgia reject Russian natural gas
and switch to Azerbaijan, as the only supplier of natural gas.
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subjects them to the intention to protect its national values. To strengthen the findings of the mentioned study,
the next chapter will focus on the case study of another country — Lithuania. Using the example of its energy
security strategy formation, one more case of political interest prioritization will be reviewed.

3. Case study two: Impact of national security challenges on the formation of Lithuanian energy security strategy

This chapter presents energy security policy analysis of Lithuania in the context of the major challenges
affecting national security objectives formation of this country. Worth mentioning is that from the post-Soviet
countries characterized by high import-dependence on Russia, apart from Georgia, only Lithuania managed to
reduce dependence on Russian energy resources to the extent possible, whereas during the early years following
the collapse of the Soviet Union, Lithuania was characterized by much higher dependence on Russian imports,
compared to Estonia and Latvia. Furthermore, similar to Georgia, Lithuania has become a victim of energy and
political threats from Russia many times in recent decades. In parallel, frequent military expansions carried out by
Russia in relation to Lithuania, occupation of its territories and political blackmailing during previous centuries
developed Russia as the main source of threat for Lithuania (Weyers, 2013).

It should be mentioned that during the Soviet period, the energy system of Lithuania, similar to other
Soviet republics, was managed from Russia and, at the same time, it depended on Russian imports by 98% (World
Bank, 1994). The post-Soviet period economic crisis significantly hampered the import of the energy resources
from Russia and Lithuania faced serious energy crisis starting from the 1990s (Vilemas, 2010). The mentioned
import-dependence on Russia lasted for another decade. During this period, Lithuania became several times a
victim of a number of energy manipulations from Russia. Its aspiration towards Euro integration, its wish to
pursue an independent energy policy and the steps taken towards reduction of Russian influence in the country
were the factors leading to Russia’s punitive measures towards Lithuania. The mentioned measures included
setting higher prices on imported resources compared to other users as well as unplanned interruptions of supply
and attempts at seizing the energy system of Lithuania (Puheloinen, 1999). In this direction, worth mentioning is
the long-term oil crisis in 2006, when Lithuania refused to hand over the oil refinery under the ownership of a
Russian company several times and handed it over to a Polish company. Meanwhile, with almost 100%
dependence on Russia as on a single supplier, the gas supply disruptions and price-manipulation served as
additional punishing methods form Russian side (Grigas, 2012).

As a result, energy security challenges become most important issue of national security and energy-
securitization process went into operation. For ensuring energy security, the need for energy diversification was
considered to be the major postulate of both economic and national security of Lithuania and the mentioned
energy issues were legitimised vie reflecting them in the legislative acts and national security concepts of
Lithuania (éatﬁniené, 2004). In particular, ,Law on the Basics of National Security” adopted by the Republic of
Lithuania in 1996 clearly indicates that the main principle of the national security policy is ensuring alternative
sources of supplying energy resources for the purpose of gaining independence from monopolistic suppliers, to
prevent manipulation with the energy levers from such suppliers (Republic of Lithuania ,Law on The Basics of
National Security”, 1996). Furthermore, Lithuania developed the first energy security strategy in the early years
after gaining independence, in particular in 1993. Based on the strategy, ensuring security of supply was identified
as the main challenge, while ensuring reduction of energy dependence on Russia was directly identified as the
way to respond to the challenge (Republic of Lithuania, National Energy Strategy, 1993). Later, in the energy
strategy document developed in 2002, 90% import-dependence on a supplier was once again identified as the main
energy threat (Republic of Lithuania, National Energy Strategy, 2002).

Acts and strategies developed at the legislative level were soon followed by practical steps taken by the
country to ensure security of supply. Joining the European Union (EU) by Lithuania in 2004 allowed the country
to improve energy security degree through the implementation of various energy projects, providing the
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possibility for the country to minimize existed dependence on Russia. By cooperating with the EU, critical energy
security tasks were identified, which implied gradual integration of the Baltic States named as “the energy island”
into the energy system of the EU. Promoting use of the local energy resources and implementing energy efficient
measures, together with energy market liberalization actions, Lithuania significantly improved energy security
environment of the country (Vilemas, 2010). As a result of this action and with strong institutional and financial
support from the EU, by 2009, Lithuania managed to achieve significant energy independence from Russia
(Janeliunas, 2020). In particular, Lithuania’s dependence on energy supply reduced from 98% in the early years of
gaining independence, to 50% by 2009 (before stopping the nuclear station) (Statista Research Department, 2019).

However, soon after the implementation by Lithuania one of the precondition of gaining the EU
membership — shutting down of the Ignalina Nuclear Power Plant, turned Lithuania again into a vulnerable
country towards Russian energy pressure mechanisms. Making this decision was quite difficult for the government
of Lithuania during that period because, on the one hand, freedom from Russian military and political influence
by implementation of the western political course in the long term was at stake. On the other hand, it was giving
up energy security and increasing dependence on the imported energy resources from Russia in the short term,
which was considered to be a very serious threat for Lithuania due to the aggressive energy actions from Russia
(Cesnakas, 2010). The first negative effect brought by closure of the nuclear power plant on December 31, 2009
was much higher energy dependence on Russia. In particular, reduced energy dependence on the Russian imports
by 2009 to approximately 50%, increased up to 80% by 2010, because the share of the generation from Ignalina
Nuclear Power Plant was distributed to natural gas thermal power plants, leading to higher demand on the natural
gas (Weyers, 2013)3.

Besides the increased prices, implementation of the mentioned Nord Stream project significantly affected
Lithuania’s supply security because it gave Russia an opportunity to supply Kaliningrad district from the Nord
Stream pipeline section bypassing Lithuania. This left Lithuania without its transit functions and the lever
ensuring guaranteed receipt of the natural gas from Russia. On the other hand, reduction of Russia’s dependence
on Lithuania as the energy transit country, allowed the latter to make more use of Lithuania’s energy dependence
to promote own political interests in the Baltic region (Larsson, 2007).

The increased dependence on imports due to the higher demand made Lithuania sensitive to the changes in
political prices on the natural gas by Russia, as the sole importer. However, pursuing aggressive energy policy by
Russia, on the other hand, accelerated seeking new diversification routes by Lithuania.

In this respect, the most important step forward was completion of the liquefied natural gas terminal
construction near Lithuania’s seaside town Klaipéda at the Baltic Sea port. Klaipéda liquefied natural gas terminal
provided an opportunity for Lithuania to initially import additional 2 billion m? and later 4 billion m? of natural
gas from various sources during the entire year, which was enough to meet the needs of not only Lithuania, but
75% of the needs of Latvia and Estonia as well (Wood, 2016). During the same period, Lithuania took another
extremely important step in terms of gaining energy independence. In particular, with the support of the EU,
Lithuania carried out complete modification of its electricity system. All three Baltic states: Lithuania, Estonia and
Latvia were known as the “Energy Island” states, because they were isolated from the unified European Energy
System and were connected with each other via the so-called BRELL electrical grid constructed during the Soviet
Union, connecting the electricity systems of Belarus, Russia, Estonia, Latvia and Lithuania and still being under
control of Russia (Purvins et al., 2016)Therefore, in view of the increased dependence on imports due to closure of
the Ignalina Nuclear Power Plant, diversification of the entire electricity sector came to the top of the agenda
(Wood, 2016). For this purpose, late in 2009, Baltic Energy Market Interconnection Plan — BEMIP was prepared.
As part of the plan a number of priority projects were identified, aimed at connecting Lithuania to the unified
European Energy System (Svedas, 2017). This allowed the country to purchase electricity at a lower price from the

% Before 2013, Lithuania paid relatively higher price for Russian natural gas not only compared with other Baltic states but
compared with the EU member states as well (between 460 and 490 USD for 100 m® gas, while the weighted average purchasing
price for the EU for Russian natural gas ranged between 370-380 USD for 100m®) (Umbach, 2015).
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EU Members and at the same time reduce dependence on Russia-controlled BRELL electrical system (Janeliunas,
2020).

However worth mentioning is that despite successful energy diversification policy, Lithuania still faces a
number of energy security challenges, in particular low share of renewables in final consumption, lack of reserve
capacities, instability of the energy system, long-term process of de-harmonization from the Soviet-time
electricity system and harmonization with the European Energy System and so on (National Energy Regulatory
Council, 2020). In spite of the existing energy challenges, deepening any type of energy relations with Russia is
considered to be damaging for ensuring the country’s national security, thus the energy policy of the country is
pursued considering the tendency to reduce the existing energy dependence on Russia to the possible extent.

Summarising the empirical research outcomes of the case of Lithuania indicates that, similar to Georgia,
the State energy decisions were mostly driven by the existing energy and political threats from Russia. As a result,
searching for the ways to respond to the energy challenges clearly depend on national threat assessment process in
case of Lithuania too. For example, if, in case of Georgia, considering the mentioned threats, the country still
remains dependent on a single supplier and does not carry out energy diversification, thus clearly opposing the
principles of energy security, in case of Lithuania, considering the potential threat from Russia, Lithuania was
forced to reject importing cheap energy resources from Russia and Belarus®, significantly limiting its possibilities
for energy diversification. At the same time, it increased the price of energy resources and limited the country’s
energy transit potential, in its part having negative impact on the economic sector and affecting a number of
sectors within the wider social dimension. On the other hand, however, in exchange for the challenges arising in
terms of energy security, Lithuania significantly reduced the possibility of Russia to use energy levers as political
instruments against Lithuania, thus defending country’s national interests.

Conclusions

Analysis of the energy security challenges of Georgia and Lithuania presented in this paper clearly indicate
that the mentioned cases do not fall within the classical model of energy security concept. The reason is that in
developing a strategy to respond to energy security challenges, they are not only guided by energy security
principles, but rather, prioritize political challenges with the aim to maintain national sovereignty and political
independence. The purpose of such behaviour is similar in the cases of both Georgia and Lithuania. The threat of
using energy cooperation by Russia as an instrument of political pressure and increased possibilities of potential
military-political aggression from Russia’s side, forced Georgia and Lithuania to securitise their energy strategies.
Therefore, neutralization of political threats caused by energy dependence on Russia, become the main postulate
of ensuring national security for Lithuania and Georgia. As a result, perception of energy challenges as threats and
securitization of the sector led to the fact that in the process of responding to energy security challenges, these
countries are guided by political agenda. Therefore, in case of both countries, deepening energy relations with
Russia to any extent as a means of energy diversification is considered to be a source of political threats. A feature
of foreign political behaviour of the Russian Federation, that undermines the use of any means of pressure
(including energy levers) in order to increase political influence, further substantiates appropriateness of the
decisions made by Lithuania and Georgia.

Furthermore, analysing the results through security concept and theoretical prism of securitization
presented in the paper, it is clearly indicated that in the cases of both Lithuania and Georgia there are economic,
political and military threats coming from another state threatening the countries’ national identity. This led to
“securitization” of the issues related to energy security and the fear caused by reduced welfare of the country,

* For security reasons, Lithuania decided not to purchase the newly opened Astravets Nuclear Power Plant in Belarus as a protest,
because, despite the opposition from Lithuania, Belarus constructed the NPP in approximately 48 kilometres from Vilnius (LRT
Media, 2020).
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made energy subject to political interests. Presence of the source of threat in the event of both Lithuania and
Georgia led to reflecting the energy security issues in the national security strategies and action plans, assigning
threat statuses to energy security challenges, prioritizing them in the lists of national threats and their
identification as urgent response objectives.

To sum up the above-mentioned, the paper concludes that energy cooperation with a country considered
to be as a source of threats apparently leads to “securitization” of the energy sector, affecting in its part the
decisions to be made in the context of energy security, thus narrowing and limiting the operational area in which
political decisions are made. This is because the supreme objective of a state is self-preservation in the
international anarchical system and to achieve the mentioned objective states often have to pay a certain price by
scarifying some other aims and values. This was clearly demonstrated in the actions of both countries when both
Georgia and Lithuania rejected deepening energy relations with Russia because of their national interests.
Theoretical explanation of the mentioned approach provides the basis for the following assumption: in spite of the
fact that energy diversification is an integral part of national interests, in case its realization is associated with
foreign threats and it is perceived as a source of threats for a country’s sovereignty, energy security objectives and
interests may be sacrificed to ensure the foremost national interest — self-preservation of a country.

Considering on the above-mentioned, based on the theoretical prism of security, the research finds that
the main factors caused by threat perception mechanisms, such as “securitization”, “political legitimization”,
“formation of interests” and “formation of identity” significantly determine and play decisive part in formation
and development of the conceptual platform of energy security. Therefore, formation of energy security issues and
decisions of a country are the result of the above-mentioned mechanisms and are formed under the influence of
the stated factors.
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Awnoramnus. /laHHas cTaThs IMOCBANIEHA Pa3paboTKe IMporpaMMHOI Mogenu ¢ ['paduyeckum MuTepdeiicom
ITonszoBarens (I'MII) pna wmmMMuTanum 1mpomecca obecrnedeHMs HWHGOPMAIMOHHON U Kubep
6esomacHocty  nH(popmanuonusx cucrem (MC) o6wexToB Kpurnueckoit Mudpacrpykrypsr (KU) Ha
OCHOBE QHAJIUTHYECKOM MOJeIM paspabOTaHHOM aBTOPOM [JAaHHOH CTaThH paHHee. YKa3zaHHad
nporpamMHas Mozens ¢ ['MII gaeT BO3MOXHOCH C TIOMOIIBIO DJIeMEHTOB YIIpaBJIeHUs PAacIIOIOXeHHBIX Ha
TJIaBHOM IIaHeJIN, 3da4dBdTh BXOAHBIE€ IIdPAMETPBI MOLETINPYEMOTO 00BeKTa u Ha6JIIO,Z[aTB €TI0 BBIXOJHBIE
XapaKTePUCTUKU C IIOMOIIBIO COOTBETCTBYIOIIMX DJIEMEHTOB BU3yaJIM3allMM TaKUX, KaK CIelraJbHbIe
OKHA [OJId OTO6pa)KeHI/IH BBIYHCJISEMBIX YMCJIOBBIX 3HAYEHUM OCHOBHBIX XdpaKTepUCTUK HCCIENYEMBIX

CHUCTEM.

KimioueBsle c10Ba: HHQOpMAaL[HOHHEIE CHCTEMEI, HHPOOE30IIaCHOCT5, KHOEPOE3OMaCHOCTh, KPHTHIECKHE
HH@pacTpyKTypsl, MOZEJTHPOBAHHE, MHOIOKAHAIbHEIE CHCTeMBI ~ MAacCOBOTO  OOCTY>KHBAHHA,
rpagmuiecKH HHTEPHEHC MOTb30BaTEIA.

1.BBegenue

Ha TEKYIIeM 3Talle CBOETO Pa3BUTUA, KOMIIBIOTEPHBIE U I/IH(bOPMaHI/IOHHBIe TEXHOJIOTHH OXBATHUJIN
BCe OTPaciIu SKOHOMMKH. [Ijf mi0060¥ COBpeMEHHOIH KOMIIAHMM WHQOPMAIUA CTAHOBUTCSA OZHUM U3
TJIaBHBIX PECYPCOB, COXpaHeHue U IPaBUIbHOEe PACIOpsDKeHNe KOTOPhIM MMeeT KII0UueBoe 3HaYeHHe [JII
pasBUTHA OHM3Heca M CHIDKEHUS YPOBHA Pa3HOOOpasHBIX pUCKOB. Ocolyio akTyalapHOCTH IpobieMa
obecnieyeHne MH(POPMAIMOHHON M KubGep O6e30IIacHOCTH INpHOOpeTaeT B CiIydae paclpeeleHHBIX
nHpopmanuonHsIx cucreM (PYIC) oovexroB Kpurtmueckoit nadpacrpykrypsr (PUCKH).

[Mox nadopmanmonnoit 6e3onmacHocTeio PYUCKHY nmoHrMaroT KOMILIEKC Mep OPraHU3alIOHHOTO U
TEXHUYECKOTO XapaKTepa, HANpaBJIeHHBIX HA COXpPaHEHHEe U 3aIIUTy MH(DOPMAIUMM U ee KIIOYeBBIX
3JIEMEHTOB, a TaKXXe OOOPYZOBaHUA U CHUCTEM, KOTOpBIE HCIIOIB3YIOTCSA 111 OOpPabOTKH, XpaHEHWS U
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nepezadyyr MHGOpPMAUKU. DTOT KOMIUIEKC BKJIIOYAET TEXHOJOTMH, CTAaHZAPTHI U METOZBI YIIPaBIeHMI
nHpopManuei, KoTopsle 00ecreunBaoT ee 3PPEeKTUBHYIO 3aIIUTY .

Mepst 1o obecmedeHH:0 HMHGPOPMAIMOHHOW 0€30IIaCHOCTH IIOMOTAIOT 3alUTUTh  BCIO
nHpopmannonHyio nHppacTpykrypy PUCKW ot HeraTuBHBIX Bo3zeiicTBuil. Takue BO3[eHCTBUSI MOTYT
HOCHUTBH KaK CJIy4aWHBIM, TaK M IIpeJHaMepPeHHBINM, KaK BHYTPeHHHMH, TaK M BHELIHWU XapakTep.
PesynpraToM  Takux ~ BMeUIATEIBCTB  MOTYT  CTarTh  IIOTepA  BaXHOW  umHOpManuu, ee
HeCAaHKIIMOHUPOBAaHHOE N3MEeHEeHNe WIN UCIIOIb30BaHue TpeTsuMu uiamu. [lostomy nnbpopmannonHas
u Kubep Ge3omacHOCTh - 3T0 BakHble acmekThl 3amutel PUCKUM u obecmeyeHus ero HelpepsIBHOTO
¢yuknronupoBanusa. OCHOBHBIMY NPUHIIUIIAME 3(EeKTUBHOTO BHEAPEHUI CHUCTeM WH(GOPMAIMOHHON U
kubep 6GeszomacuHoctu B PUCKW saBnsiorcs obecmevyeHme KOHQUAEHUMATIBHOCTH, LEIOCTHOCTH W
TOCTYITHOCTH.

ObGecrieunTs TNOTHOLEHHYIO M HaJexHyo uHpopManuonHylo OGesomacHocts PHMICKW moxHO
TOJIBKO IIPY yCJIOBHUU INPYMEHEHMsI KOMIIJIEKCHOTO M cucreMHoro mozxoza. Cucrema mHdpo u kubep
6e30I1aCHOCTH JIOJDKHA OBITH IIOCTPOEHA C yYeTOM BCeX aKTYaJIbHBIX YI'PO3 U YA3BHMOCTeH, Takxke C
y4eTOM TeX yTpo3, KOTOpble MOTYT BO3HHUKHYTH B OynymieM. IloaToMy BakHO 00eCIeYUTH IOALEPIKKY
HeIIPePEIBHOTO KOHTPOJIA, KOTOPBIM JOJ/DKEH IeHCTBOBATH IIOCTOSHHO. IHeoOXomuMeIM ycioBHeM
ABIfeTcsa obecrneyeHre 5PpPEeKTUBHOTO KOHTPOJIA Ha KOKZOM dTalle XU3HEHHOTO IIMKJIa WHPOpMAuU 1
TeXHUYeCKUX IOJACHUCTeM, HauuHag ¢ MoMeHTa ux nocryiienus B PUCKU u 3akaH4uBas mortepeil uMu
aKTyaJIbHOCTH.

PUCKU IIOCTOAHHO IIOZBEPralOTCA MHOTOYMCJIEHHBIM YTpO3aM, KOTOpble IIO CBOEMY
IIPOUCXOXK/IEHUIO JIeIATCS Ha HECKOJBKO BHUJOB: €CTeCTBEHHbIe UM MCKYCTBEHHBIE (IIpefiHAMEpeHHbIe U
Here,Z[HaMepeHHBIE), BHYTpE€HHINE M BHEIIHHE. F)IaBHYIO OIIaCHOCTDh IIPE€ACTABJIAIOT HMCKYCCTBEHHBIE
IpefHaMepeHHble YTPO3bl. Y4YMUTHIBasg Bce Oosee Bospacraiomyio pons KMC B xpurmdyeckux
MHPPACTPYKTypaxX Pa3IUyYHBIX chep U pOCT KOJMYeCTBA 3JIeKTPOHHBIX TPaH3aKIUH, OTU YIPO3bl TaKxkKe
O6ypHO Pa3BUBAIOTCS.

B momckax cmoco6OB IIONy4YeHUS CEKPETHBIX CBEJEHWII U HaHeCeHWs BpeJa OOBEKTaM
KpHTH‘-IeCKOfI I/IH(bpaCTPYKTypIJI 3JIOYMBINIVIEHHUKH dKTHBHO MCIIOJIB3YIOT COBpEMEHHBIE TEXHOJJIOTUN U
IIpOTpaMMHBIE€ pEIIE€HHA. Ux ,ZLEPJICTBI/IH MOTYT HAHOCHUTH 3HAYHUTEIbHBINA ymep6, B TOM 4YHCJIE€ B BHE
OpAMBIX (UHAHCOBBIX IIOTEPh FJIM YTpPaThl MHTEJ/UIEKTYaJIbHOH coOcTBeHHOCTH. IloaTomy
nHpopManuonHas u Kubep OGesomacHocTs PMCKWM Tarxke momxHa cTpouThca Ha Oase IlepeflOBBIX

TEeXHOJIOTUH C MCIIOJIb30BaHHEM dKTYaJIbHBIX CPEACTB 3dallIUThI JdHHBIX.

CpencrBamMu  3amuTsl  MHGOpMAIMKM HA3BIBAIOT YCTPOWCTBA, INPUOOPHI, TNPUCIOCOOIEHNS,
IIporpaMMHOe obecIiedeHre, OpraHU3alMOHHbIe MepHI, KOTOPbIEe IIPeOTBPAIAOT YTeYKy HHGOpMAluY U
00ecIIeurBaloT ee COXpaHeHUe B YCIOBUSIX BO3JEHCTBUA BCETO CIIEKTPA aKTYaIbHBIX YIPO3.

Hawubosnee mupokoe pacnpocTpaHeHHe HA CETONHSIIHWUM [eHb IOJTYYUJIN WHTEJJIEKTyaJIbHbIe
IIpOrpaMMHBIE CPeZCTBA 3aIUTHl WH(OpMALMH, TaKKe, KaK CPeJCTBAa OOHAPYXeHUs U UAeHTH(UKAIIN
yITpo3 U YA3BUMOCTeH, CpeiCTBAa INPeNOTBpALlEHUs aTaK U CPeJCTBA BOCCTAHOBIEHUSA IIOC/IEICTBUMN
kubepatak. OHU B ITOJIHON Mepe OTBedYaloT TpeOGOoBaHUAM 3PPEKTUBHOCTH U aKTyaJIbHOCTH, PETYJIIPHO
OGHOBJIAIOTCS, MTHOBEHHO pearupys Ha aKTyalbHble yIPO3bl UCKYyCCTBEHHOrO xapakTepa. Obecmeuenue
nHPOPMAaLMOHHON U  Kubep 06e30IIaCHOCTH CerOfHsA ABAAETCI HACYU[HON IOTPeOGHOCTHIO,
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npeHeOpe)keHNe KOTOPOil MOXKeT uMeTh paspyurutensusle nociaeactsus gis PUCKU. upoxuit Habop
CPeICTB M peLIeHUi, NOCTYIHBIX HAa CEeTONHANIHUN NeHb AIA obeclledeHUs 3alIUTHI WHPOPMALUU U
TEXHUYECKUX CpPeACT MHGPOPMALMOHHBIX CHUCTEM, MOXKET 3aTPYZHUTH BHIOOP B OTHOLIEHUU OOBEKTOB
Kpurnueckux Wudpactpykryp. OOecneunts OGesomacHocTs IT-mHpacTpykTypsr  mo3BOJIET
onpesieJIeHHBI HAa0Op MHCTPYMEHTOB, KOTOPBIH HEOOXOZMMO HOAOUpaTh HHIUBUAYAIBHO. OTO
IIO3BOJIUT PpeaJn30BaTh MHOTOYPOBHEBYIO CHCTEMY 3alUThl MH(OpMAIMy, KOTOpas o00ecIeuuT
HaJIeXXHYI0 HeWTpaJIn3alluio aKTyaJIbHEIX YTPO3.

Be160p MHCTPYMEHTOB 3alIUTHl KOPIOPATHBHONM WHGOpPMALMK INIPU CO3JAHUM IOJOOHBIX CHUCTEM
IOJDKEH TPOU3BOAUTHCA C YYETOM IeJIOr0 KOMILIeKca (aKTOPOB, TaKMX KakK: chepsl NPUHAAIEKHOCTU
Kpurnueckoit MHPPacTPyKTypsl, pa3Mepa U YPOBHA TeXHHUYECKOH OcHameHHOCTH MHbopmammoHHOMN
CucreMsl, ypOBHSA ITIOATOTOBKY U OIIBITA IIEPCOHANA U T.J,..

Heob6xoauMocTs ocyuiecTBlIeHUs MPAaKTUYECKUX PACUeTOB OTHOCUTENBHO BO3MOXKHBIX IIOCJIEACTBUIM
Pa3IMYHOrO pozja HexenateabHbIx Kubepposgeiicteuit Ha PHWCKW, TpebGyer pa3paboTku IesbIX
MepapXuil CIOXHBIX MaTeMaTHYeCKHX Mofeself, CIIOCOOHBIX C JOCTaTOYHOI TOYHOCTHIO ONMCHIBATH
YYUTHIBATH KOMIIJIEKCHOE BO3ZeHCTBHe Ha CHUCTEMY, KaK JeCTabMIM3MPYIONMX (TaKMX KaK OTKashl,
YA3BUMOCTH, YTPO3BI, ATAKH U T.[.), TAK ¥ CTAOMIN3UPYIOMNX UX (GYHKIMOHUPOBaHUE GaKTOPOB (TaKMX
KaK OOHapy)XeHMe, BOCCTAaHOBJIEHHe, YCTpaHeHNUe, IIpefoTBpallleHIe ITOCAeACTBUN KIUOepUHIIMHIEHTOB,
ux GJIOKMpOBaHUe, IpeceyeHue, JOKATU3AIUA U T.1.).

AHanuTHYeCKOe ¥ IIPOTPaMMHOe MOJieIMpPOBaHMEe IIPOIeccOB (GyHKIHOHUPOBAHUA OOBEKTOB
KPUTUYECKON MH(QPACTPYKTYpHI IOABEPXKEHHBIX YIPO3aM pa3JIMYHBIX BHENIHUX BO3JEWCTBUH U IIpU
3TOM, UMEIOIUX B CBOEM COCTaBe CPEACTBA IO BBIABIEHUIO WM IIPEJOTBPALEHUIO MX ITOCIeICTBUIA,
IIMPOKO KCIIOJIB3yeTCs IIPU obecliedeHN N HHGOPMAIMOHHOHN U KOep6e30IIacHOCTH.

Ha ocHOBe Takux Mozeseil Ha 9Tale IIPOEKTUPOBAHUA MM OSKCILIyaTallMM COOTBETCTBYIOLIUIX
PUCKHU amanusupyercs ypoBeHb UX 3aUINIIEHHOCTH W BBIOMPAIOTCA KPUTEPHUH d(PEeKTUBHOCTU CPeJCTB
3aIIUTHI, Pa3pabaThIBAlOTCS METOAUKY U perjaMeHThl PearnpoBaHusa Ha KubepuHuHmeHTsr [1]-[8].

2. O6BeKT, 11eJTh ¥ METOIBI HCCJI€JOBAHUHA.

C y4eToM aKTyaJIbHOCTHM yKa3aHHOH BbIlle IPOOJIeMBI, B JAHHOW CTaThe OIpefieleHbI OOBEKT, Ielh U
MeTOZBI MCCIIeNOBAHN:

O6mbexT uccnepoBanus: npoueccel obecreverue Mudopmanuonnoit (MB) u Kubeop Besomacuoctu (KB)
Pacnpenmenennsrx Mudopmanuonusrx Cucrem (MC) ob6bexkroB Kpurmueckux Wudpactpyxryp (KU)
paccmarpuBaeMsbIx B BuAe MuorokanampHbIx Cucremsr MaccoBoro OO6cCiry>KMBaHHSA, HOABEP>KEHHBIX
Kubep yrposaM M COZEpXKalluX B CBOEM COCTaBe HHTeJIEeKTyaJbHble IIPOTPaMMHBIEe U allllapaTHbIe
CpenCTBa KOHTPOJSA KHOEPCOCTOAHHA OOBEKTOB, OOHAapy)XeHHs KHOKPYIpO3 U ySA3BUMOCTEH, a TaKKe
yCTpaHeHUs UX ITOC/IeICTBUH.

Ilens uccmemoBaHMA: HA OCHOBE AaHATUTUYECKOW MOJenu paspaboraHHoi B pabore [10], cozmanme
[Tporpammuoit  Mogenu c I'paduyeckum MuTepdeiicom mnomp3oBaTend, Aaf UMMHUTAIIUM IIPOIECCOB
CBA3AaHHBIX C oOecreyeHreM MHGOPMALMOHHOM U Kubep 6e30macHOCTM HHGOPMAIMOHHBIX CUCTEM
KPUTHYECKUX HHQPACTPYKTYp, PacCMaTPHBAaeMBIX KaK CHCTEMBI MacCCOBOTO OOCIY>KHMBaHHUA ITIOTOKOB
KubepaTax.

https://journals.4science.ge/index.php/GS/index | 72



Merogpp! uccnemoBanuia: Co3maHUIO IPOrPAMMHOM MOJIeSI OCYIIEeCTBJIEHHOTO C IIOMOIIBIO IIPUIOXKEeHUA
app. Designer Bxopsmero B cocras mporpaMMHoro makera Matla2019, npeamecTBoBanio aHaIUTHIECKOE
MOJleTUPOBaHUE C KCIIOIB30BAaHMEM METOJOB CHCTEMHOTO AHAJTM33a, OCHOBAHHBIX HAa MCIIOIB30BAHUU
Teopuu Beposrrocreii, Teopuu Hagmexxuoctu u Teopuu Cucrem Maccooro O6cryxuBanus (CMO),
ITO3BOJIAIONIE AHATUTUYECKH OIMCHIBATh BepoATHOCTHHIe mpoiecchl Hapymenuit b u Kb 8 MC-ax
Kpurnueckux WMHpacTpyKTyp, BBI3BaHHBIX peanusalueil kubep arak, BIEKYUIMX OSKCTPeMaIbHbIE
CUTYaIlUH U IIPOLIECCH yCTPAHEHUS UX ITOC/IeJCTBUI.

Wpesa uccnemoBaHumA, TPOBOAVMMOTO B JaHHOMH paboTe, 3aKIIOYAETCS B CO3LaHUU NPOTPAMMHOI MOZeNH
IJI1 OLleHKU ypOBHA Kubepb6esomacHocty Croxubix MHpopManmornusix CucteM, MO3BOJIAIONIEH OLEHUTD
KayeCcTBO UX pabOThHI ITyTeM OIpesefieHNs 3HAYeHWU OCHOBHBIX XapaKTepUCTUK 3(h(eKTHUBHONU paboOTsI
IpPU Ppa3IUYHBIX 3HAYEHUAX BXOZHBIX IIapaMEeTPOB U IIOCPEACTBOM WX CPAaBHUTENBHOTO aHaIn3a
IIPeIOCTaBUTh BO3MOXXKHOCTH BBIOOpA JIYYIIMX BapHAHTOB TAKWX CHCTEM, KaK B IIpoliecce pa3paboTKu
IIPOEeKTa, TaK U I OPTaHU3AI[UY IIPOLeCCOB UX PAIlIOHAIBHOM SKCILTyaTalliH.

IIpeamochuIKOi K JAHHOM paboTe IOCITY>KUIN HCCIefOBaHUSI, IpOBefeHHble B paborax [11] - [15], rze
000CHOBBIBaeTCAI 0c00ast posIb MOZEINPOBAaHUA B pa3paboTKe cHCTeM obecliedyeHNH K1OepOe30ImacHOCTH,
00CY)XZIAIOTCSL BO3MOXKHBIE THUIIBI KHOep yrpo3 M YA3BUMOCTeH, BCTpedalollnecsi B HHX, AAeTCA HUX
KJIacCUPUKALYA, NPUBOAATCA METOAUYECKUX KOHLENUIUI HeNTpaausalid 3THX YIPo3 Ha OCHOBE
KOMILZIEKCA Mep IO OOecIleYeHHIO Oe30IIaCHOCTH U CTaOMIBHOrO (YHKIMOHUPOBAHUS OOBEKTOB B
SKCTpeMaJIbHBIX CUTYalVAX, BEI3BAHHBIX IIOJZOOHBIMY BO3J€HICTBUAMHU.

JlaHHOMY HCCIeZOBaHUIO TaKXe IIpeAlIeCTBOBAIM PabOTHI aBTOpa IO paspaboTKaM aHAIUTUYECKUX U
HNMHUTAIITOHHBIX MO,I[e.JIefI CJIOXKHBIX TEXHHNYIECKHUX CHCTEM, PACCMATPHBAEMBIX, KdK MHOI'OKdHAJIbHBIE
CHCTeMBI MaCCOBOTO OOCTy)XMBaHUs, OITyOJIMKOBaHHbIE B Bufe craTeir [16] - [21].

HoBusHa wuccnepmoBaHus. OjeMeHTOM HOBM3HBI B JJAaHHOM paboTe sABIdeTcad paspaboTKa CaMoOTo
I'paduueckoro Murepdeiica Ilonp3oBaTesis, OCHOBAHHOTO Ha pe3ysbTaTaxX yKasaHHOMU Bsiie craTbu [10]
Kacamolmelca MaTeMaTH4ecKod  Mogzemu obecrmeueHus KubOepOesomacHocTu — PacmpeneneHHBIX
Nudopmannonnsrx Cucrem Kpurndyeckux MHbpacTpykTyp paspaboTaHHOI aBTOpPOM JAHHOI CTAaThH, B
KOTOPO#l WH(OPMAIMOHHBIE CHCTEMbl YKA3aHHOTO THIIA PacCMATPHBAIOTCA, KAaK MHOTOKAHAJIbHBIE
Cucremsr Maccosoro O6ciyxuBaHudA, (yHKIMOHUPYIOIIUE B YCJIOBUAX KHUOep yTpPO3 M HATUYHAL
IIPOTPaMMHBIX H alllIapaTHBIX CPeZCTB A KOHTPOJA KHOepCOCTOAHMA 00EKTOB UM BOCCTAHOBJIEHUA HX
PaboTOCIIOCOOHOCTH ITOCIe KHOepaTak.

PesynbTaThl MccieoBaHMA M MX 3HAYMMOCTb. PaspaGoramusrii I'padmyeckuit MuTepdeiic, ¢ moMmomsio
YHOPaBIAgIOIMIHUX JJIEMEHTOB PACIIOJOKE€HHBIX Hd €€ IIaHeJIH, Od€T BO3MOXXHOCTh HM3MEHEHUSI BXOAHBIX
napameTpoB paccmarpuBaemoii CMO wu HaOmomeHMA 32 COOTBETCTBYIONVMU W3MEHEHUAMHU ee
XapaKTE€PUCTUK C IIOMOIIIO 3JIEMEHTOB BU3ya/IN3allVH, TAKHX KaK I'Pa(bI/I‘IeCKI/Ie M 4MCJIOBBIE OKHA. TaKuM
06pasoM HccIe0BaTesNAM IIPeOCTABIAETCS BOSMOXXHOCTh YZOOHOTO U GBICTPOTO aHATIH3a HUCCIeLyeMbIX
CHUCTEMBI YKa3aHHOTO THIIA HAa IIpeMeT OITHUMATBPHOTO U 3(h(PEeKTHUBHOTO COOTBETCTBUA MEXIYy HX
IapaMeTpaMU U XapaKTepUCTUKAN PYyHKIIMOHUPOBAHUA.

3.IlocraHoBka 3amaym. Ha pucyHkax OpuBefleHHBIX HIDKe JaHBl CXeMaTHYeCKue H300paKeHMs
clenyIomux o0BEKTOB, 3aMelnaomux coboit uccienyemyio PUCKU :
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- MHOTOKaHQJIBHOW CHCTeMa MaCCOBOTO OOGCIYXXHBAaHUA C OTPAHUYEHHON OdYepesibio, MPeCTABIIAIONIYI0
co6OM OCHOBY  KaXIOTO KaHaja paccMaTpuBaeMoil eawHHOH cimoxHoit CMO ¢ m3obpaxkeHueMm
COOTBeTCTBYIOLIEro rpada mepexofos ee cocTosHui-Puc.1.

- uccnepsyemorr MHorokaHambHoii CMO, Kaxzslii kaHala KOTOporo mpezcraBieH B Buge CMO
ImpencTaBleHHON Ha Puc.l, c ycTpoiicTBAMKM HEIOCPeICTBEHHOTO  OOCIY>KMBaHUA TpeOOBaHUI,
ZIOITIOJTHEHHBIX YCTPOMCTBAMHU KOHTPOJIA U yIIPaBJIeHUA KaHAJIOB, a TAKXKe YCTPOMCTBAMU BOCCTAHOBJIEHU S
U yCTpaHeHU II0C/IeCTBUI KubepBo3eiicTBuii-Puc.2.

-3a/laya HCC/JIeOBaHMSA COCTOMT B CO3JaHWK MaTeMaTHYeCKON MOJe/H, CBA3bIBAIONIEH BXOIHBIE
IapaMeTphl U BRIXOZHbIE XapaKTEePUCTUKH UCCIeyeMOM CUCTEMBL.

MHOTOKAHANBHAA CHCTEMA MACCOBON nﬁcrwnsa-inﬂ

Ar NOCTYNAEHKA

WMHTEHCHBHOCTL

M _ He oficnymusaina
MHTEHCHBHOCTE

gy =""/y, sarpyswmrarancs
- GEMVMHEHHHH
Mpad cocToaHMM
Ouepegm Het Ouepels ecTe
A e s o b - "

5 S - . S Seery - LI . '“ Sprerme

B 24, Nl " et in# 2l [N+ 30, T+,
T

Puc.1. CrpykTypHas cxeMa MHOTOKaHAJIBHOM CHCTEMa MaCCOBOTO OOCTY>KMBAaHUA C OTPAaHUYE€HHOM
ouepebo.
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Cuctema knbepbesonacHOCTM Kak MHOrokaHanoHas CMO

A=3{As M=% p.; r=La; @=3' P m,; L,; k,

DE

Puc2. CrpyxrypHas cxema ucciaemyemoit MmHorokananabHoit CMO, kax1pIii KaHaI KOTOPOTO
npezcrasieH B Buge CMO mpencrasieHHOI Ha puc.l

4.Ilapamerpsr umccimemyemoii cucreMbl. OTHOCHTENIBHO IIapaMeTpPOB CTPYKTYpPHl pacCMaTpHBaeMOMH
MHQOPMAI[OHHO CHCTEMbI IIPUHATHI CIeAYyIONIye IMpeAOI0XKEeH

-Kubepyrpossl B CHCTeMe IIOJpasfesIaioTCs B COOTBETCTBHHM CO CTaTycoM: OOHapyXeHHbIe H
IepeJiaHHble Ha BOCCTAaHOBJIEHHe, OOHApyX€HHbIe HO OXHMAAIONME BOCCTAHOBIEHHA (B BUPTyaIbHO
ouepenn);

Q4 -KOJIUYeCTBO MHOTOKAHAJIBHBIX IIOACHCTEM MacCCOBOTO OOCIY>XMBAHHSA COCTABJIAIONIUX CHUCTEMY,
raea = 1,N;

N — MakcMMaJ/IbHOe KOJIM4eCTBO MOJACHUCTEeM B MHGOPMALMOHHOM CUCTEME;

T,.-KOJIMYeCTBO BOCCTAHABIMBAEMbIX OGCTYKMBAIOIMX KAHAIOB B KaXK/I0H MojicucTeMe, rae r = 1,a;

A -MHTEeHCUBHOCTh KuOepaTak BBI3BIBAIOIIMX OTKA3bl M JAPYyrue HApyIIeHUd B OOCTYXHBAIOIIUX

KaHa/aX, IOJYMHeHHI 3aKoHy IlyaccoHa c MHTeHCHUBHOCTBIO, e r=1, a;

M,-KOJIU4IeCTBO MeCT B ouepesiu B r-oi IofcucTeMe;

l,.-xonMyecTBO HAXOASAIIMXCA B KaHa/aX 00CIY>KUBaHUS 1" — MO/ CUCTEMbI TpeOOBaHUM;

-BEepOSATHOCTHBIE IIPOLIECCHI BOCCTAHOBJIEHUN OOCTY>KMBAIOUIMX KaHAJIOB, a TaKXe YCTpPaHeHWIt
IIOCJIEICTBUM KMOEepPBO3eHCTBUII OIMCHIBAIOTCS SKCIOHEHIIMAJIBHBIM 3aKOHOM C MHTEHCUBHOCTBIO - [,
rae r=1, a;

A
~HHTEHCHBHOCTD 3arpy3K¥ KAHAJIOB OGCIyKUBAHHUA: Qp = -1/ s
A=Y .
-CyMMapHasi UHTEHCUBHOCTb Kubep yrpo3 Ha cuctemy: A = Y21 4,3

-CyMMapHas HHTeHCHBHOCTb BOCCTAHOBJIEHUS O0CTYKUBAIOUMX KaHainoB: M = Y2_; U,
-CyMMapHas 3arpy3Ka CUCTEMBL: @ = )a_; Py ;

https://journals.4science.ge/index.php/GS/index | 75



5.1Toxasarenu a¢pdexkTHBHOCTH QYHKIITMOHMPOBAHUA HCCIIEyeMOH CHCTEMBL.

[ meeit MoJe ITMpOBaHUA B KaueCTBe OCHOBHBIX XapaKTepUCTUK d(PpPeKTUBHOCTU PyHKIIMOHUPOBAHUA
uccnegyemort PHMCKW, mnpuHATH npuBefeHHble HIDKE XapaKTepPUCTUKM, 3HAYeHUS KOTOPBIX
OIpeZe/IAI0TCA 3HAY€HUAMH BhILIE II€PEYHCIeHHBIX TapaMeTPOB BePOATHOCTHOTO XapaKTepa.

Di,~CyMMapHbIe Ipe/ieTbHbIe BEPOATHOCTH KOJTUYeCTBa MOIBeP)KEeHHbIX KiOepaTakaM KaHaJloB;
P, 41, "BEPOATHOCTD HATTUYUA B CHCTEME (n, + ) xubeparax;

Dguery —CyMMapHOE BepOATHOe KOJM4YEeCTBO OOHApY>XKeHHBIX KubGeparak, MOCTeJCTBHA KOTODBIX
IIPeJICTOUT JTUKBUILVPOBATH;

Dfaiture~ CYMMapHas BEPOSATHOCTh OTKa3a B BOCTAHOBJHWH IIOCJEICTBUM KMGEpaTaKu BCIe/CTBHHU
Ieperpys3Ku CUCTEMbI BOCCTAHOBJIEHNU;

Q%- cymmapHas OTHOCHTETIbHAS MIPOIYCKHAs CIIOCOGHOCTH CHCTEMbI BOCCTAHOBJIEHUS IIOCIELCTBUU
Kubeparax;

A%- cymmapHas aGCOMIOTHAs IIPOIYCKHAs CIIOCOOHOCTh CHCTEMBI BOCCTAHOBJIEHHS ITOCIEACTBHI
Kubeparax;

Lgueue- CyMMapHOe CpefHee WYHCJIO TIOCAE[CTBHE KubGepaTak OXMAIONIMX BOCCTAaHOBJICHMSA
OCJIeACTBU;

Lservice- CpenHee uuciio 3aaBoK obcnyxuaembrx CMO 3a efuHHIY BpeMeHY;

Lg4s- cymmapHOe cpefiHee 4YHCIO KMOePHHIMHIEHTOB HAaXOAAIMXCA KaK B IOIecce JUKBHIAIUH HX
IIOCTIeICTBUM, TaK U OXKUAAIOI[X TAKOTO IIPOLecca.
6. Maremaruueckas Mofenb ucciaefyeMoii cucreMbl  kuGepOesomacHocTH. B pesyisraTe
COOTBETCTBYIOIIMX  IIpeo0pasoBaHuil (YHKIMOHAIBHBIX 3aBHCHUMOCTEH, OIIMCBHIBAIONINX HCXOTHYIO
6azoByro Mozens MHOrokaHanapHOM CMO c HeorpaHMYeHHOH OdYepezblo, IIOJTyYEeHHA HOBAA MOZENb
GbYHKIIMOHUPOBAaHUA MCCIELyeMOM CHCTeMbl B BHZAE IIPUBEJEHHBIX HIDKE MaTeMaTUYeCKHX
COOTHOIIIeHUH OIIMCBIBAIOIMHNX B3dMMOCBA3M MEXAYy €€ BXOAHBIMH IIdpdAMETpAMMH I BbIXOAHBIMH

XapaKTepHUCTUKAMU:
a_vya r_va [yn PF Pyt Y™\ CyMmapHsIe IpeeIbHbIe
e = Xr=1P0 = Xr=1 [ Zk=0 iyt * (L~ L o ky=0;

Ta 1 BeposrtHOCTH TIpH k,=0,n,,
rae k,-xomudecTBo
IIO/IBep>KeHHBIX KuOepaTakaM

pkr KaHaJIOB, a N,.-KOJINYECTBO
a _ya Pr r -

Pk, = Zr=1 k Po > r=1,a, kr=1,1y; 2  KaHAaJIOB B r-OM IOJCUCTEME,
BeposaraocTs Hanmuusg B
cucreme (n, + b,.) xkubeparax,

pnr+lr
a _ya Pr_ r — . 13 KOTOPBIX
pnr+lr_ r=1 nir*nr! Po, r_li a, n, < br < m,; 3 P

n, — B IIponecce BOCCTAHOBJIEH

X HOCJIELLCTBI/Iﬁ, d
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b,.-B o>XxumaHWM TaKOTO

Impouecca

CyMMapHOe BeposATHOE
KOJIMYEMTBO OOHAPYKEHHBIX
Kubeparax, I0C/Ie[CTBUS
KOTOPBIX, IIPEICTOUT

JINKBUAVNPOBATH.

CyMMapHas BepOSTHOCTb
OTKa3a B BOCTAaHOBJIEHUU
IIOCJIeICTBUH KubepaTaku
BCJIE[ICTBUU II€PETPY3KHU

CHCTEeMBI BOCCTAaHOBJIEHUA

CyMMapHas OTHOCHTeIbHAA
IIPOITyCKHAsA CIIOCOOHOCTH
CHCTeMBI BOCCTaHOBJICHUA

IOCJIeICTBUH Knubeparak

CymmapHag abcomoTHA
IIPOITyCKHAs CIOCOOHOCTH
CHCTeMbI BOCCTAHOBJIEHUS

IIOCJIeICTBUH KbepaTak

CyMMapHOH cpeJiHee 4HCJIO
KkubepaTak OXXUJAIOUIUX

BOCCTAHOBJIEHUS TTOCIEeICTBUM

CpenHee 4mCIIO 3a9BOK
obcryxuBaemsrx CMO 3a

eIMHUIly BpeMeHHU

CymMmapHOe cpefiHee 4HCIIO
KUOEPUHIIMHIEHTOB
HAXOAAIINXCSA KaK B ITOLIECCe
JUKBUIAIIUY UX ITOCJIeICTBUM,
TaK U O>XKUJAIOIIX TAKOTO

mpoliecca
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Ta6muma 1. OcHOBHEIE XapaKTepUCTUKH MogeH obecriedeHrs KinGep6e30macHOCTH.

7.PaspaboTka mporpaMMHOi MOZie/TH

% Callbacks that handle component events
methods (Access = private)

% Button pushed function: STARTCALCULATIONButton
function STARTCALCULATIONButtonPushed(app, event)
syms ro Po s aa Lambda Miu k P P@ SPo Pk SPk SPni Pn sl s2 s3 s4 s5 s6 s7 s8 s9
syms f1 f2 f3 Sf1 Sf2 rab m I K Q A SPfailure SLqueue Lgs SSLquery SPo

r=intl6(app.rknob.Value);
a=intl6(app.akKnob.Value);
n=intl1l6(app.nknob.Value);
m=intl6(app.mKnob.Value);
Lambda=int16(app.Lambdaknob.Value);
Miu=int16(app.MiuKnob.Value);
b=int16(app.bKnob.Value) ;
k=int16(app.kKnob.Value);

for rr=1:r
for aa=1l:a
for kk=1:k
for nn=1:n
for mm=1:m
for bb=1:b

ro(rr)=inti6(Lambda(rr))/inti6(Miu(rr)) ;

for kk=1:k

f1 =(ro(rr)~kk(rr))/factorial(kk(rr))
s=0

s=s+f1(rr)

Sfil=(sum(s,rr))

f2=(ro(rr)~*n(rr))/(factorial(n(rr))*(n(rr)-ro(rr)))
f3=(1-((ro(rr)/n(rr)) mm(rr)))
Po=(Sf1+f2+f3)"~(-1) % ¢uHanbHas BepoATHOCTb COCTOAHMA CUCTeMbl Knbepbe3omnacHOCTH
%Npn k=0, Korga B cuUcTemMe He OQUKCUPYKHTCA NOCNeACTBUA KubepaTak;
s1=0
sl=s1+Po
SPo=sum(sl,rr)
end
Pk=(ro(rr)~kk(rr)/factorial(kk))*SPo; %@uHanbHble BEpPOATHOCTU COCTOAHUM CUCTEMBI
%kunbepbesonacHoctn npu k>0, «Korga B cucteme dukcupywtca k nocnepcteunm kmbep aTak,
% Tpebywwnx BOCCTAHOBJIEHUA;
s2=0;
s2=52+Pk;
SPk=sum(s2,kk);
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Pnb= ro(rr)~(n(rr)+b(rr))/(n(rr)”~b(rr)*factorial(n(rr)))*SPo; %BepoATHOCTb TOro, 4TO U3
obuwero konuyecTBa nocneacTBuit kubepatak (n+b), n-HaxoasTcA B npoLecce BOCCTAHOBIEHUSA,
%a b-HaxopATcA B nouecce OXuAaHUA BOCCTAHOBJIEHUSA;

s3=0;

s3=s3+Pnb;

SPnb=sum(s3,rr);

Pquery=ro(rr)~n(rr)/factorial(n(rr))*((1-(ro(rr)/n(rr))~m(rr))/(1-ro(rr)/n(rr))*spPo); %
CyMMapHOe KOJIM4EeCTBO OXMAAEMbIX MOCNEeACTBUA KubepaTak, TpebyHwmMx BOCCTAHOBJIEHWIA;
s4=0;
s4=s4+Pquery;
SPquery=sum(s4,rr);
Pfailure=ro~(n(rr)+m(rr))/(n(rr)*m(rr)*factorial(n(rr)))*SPo; % cyMmapHaa %BepoATHOCTb
OTKa30B B BOCCTAHOBJIEHUMU NOCNEeACTBUIA kKubepaTak B pe3yibTaTe neperpysku
% CUCTeMbl BOCCTAHOBIEHUA;
s5=0;
s5=s5+Pfailure;
SPfailure=sum(s5,rr);
Q=1-SPfailure(rr); % OTHOCUTeNbHas MPONYCKHAsA CMOCOBHOCTb CUCTEMbl BOCCTAHOBJIEHUS
nocnencTeuii kubepaTak.
A=Lambda(rr)*Q(rr); % A6COMOTHAA MPONYCKHAaA CMNOCOBGHOCTb CUCTEMbl BOCCTAHOBJIEHUS MNOC/eACTBUiA
kubepaTak;
Lqueue=(ro(rr)~n(rr)/(n(rr)*factorial(n(rr)))*((1-(ro(rr)/n(rr))*m(rr))*(1+m(rr)*(1-
ro(rr)/n(rr))))/(1-ro(rr)/n(rr))"2)*Po(rr);
s6=0;
s6=s6+Lqueue;
SLqueue=sum(s6,mm) ;
SSLqueue=double(sum(SLqueue,rr));% CymMmapHoe cpedHee YUCN0 KUOEp-WUHUMHAEHTOB OXMAAWWMX
npouecca ycTpaHeHUs UX MOCNefCTBUN;
Lservice=A(rr)/Miu(rr);
s7=0;
s7=s7+Lservice;
SLservice=sum(s7,rr); % CpeAHee 4MC/NO CEPBUCOB MO BOCCTAHOBJIEHWW MNOCNeACTBUI uMbepaTak,
TpebyWwwnxcsa B efUHULY BpeMeHu;

Lgs=double(SSLqueue)+double(SLservice); %CymMmapHoe cpeiHee 4YUCO MOCNeAcTBUN  Kubep-
% WUMHOEHTOB HaxojAWMXCA, KakK B Mpouecce YCTPaHEeHWs UX MOCNeACTBUI, TaK U OXUAAHWMX
Takoro npouecca;

% BbiBOL pe3ynbTaToB pac4eToB OYHKUMOHANbHBIX XapaKTepUCTUK CUCTEMb
% obecneveHua kubep 6e3onacHocTu UC

app.SPoEditField.Value=double(SPo)
app.SPkEditField.Value=double(SPk)
app.SPnbEditField.Value=double(SPnb)
app.SPqueryEditField.Value=double(Pquery)
app.SPfailurekditField.Value=double(SPfailure)
app.SSLqueueEditField.Value=double(SSLqueue)
app.AEditField.Value=double(A)
app.QEditField.Value=double(Q)
app.LservicekditField.Value=double(Lservice)
app.LgsEditField_2.Value=double(Lgs)

https://journals.4science.ge/index.php/GS/index | 79



end
end

end
end

end
end

Fpadpuyeckmin UHTepdeiic MNMonb3oBaTenss ONUCAHHOW Bbille MPOrpPaMMHOI MoAenu.

Ha pucyHkH BHM3y noka3aH [paduyeckuin UHTepdeic Monb3oBaTens NporpamHHON MOAENN KOTOpbIM 6bin
OMuCaH Bblle.OH TMpeacTaBadeT Ccobon MpOrpamMMHyH MNaHesJb Ha KOTOPOM pa3MeWeHbl SJIEMEHTSHI
ynpaBneHusa, Takue, KakK Bpawawwmecs PYyKOATKU ANA BBOAA UMPPOBbIX 3HAYEHUW MNEepeMeHHbIX 3HaYeHui
mMoLenu, pedakTUpyeMmble OKHa AnAa  OoToOpaxeHWs  BBOAMMbIX  3HAYE€HUW  MepeMeHHbIX,a  Takxe
pefakTUpyemble OKHa fANf BbiBOAA 3Ha4YeHUn OQYHKUMOHANbHBIX XAapaKTepUCTUK MOAENUPYEMON CUCTEMDI.
YKa3aHHbIA rpaduyecknin  uHTepdeic  No3BoNAeT  UCCAefoBaTb  3aBUCUMMOCTb  QYHKLMOHANbHbBIX
XapaKTepUCTUK Pa3/IMYHLIX BAPUAHTOB MNOCTPOEHUA cuUcTeM Kubep 6e30MacHOCTUM OMUCAHHOW  Bblwe
CTPYKTYpbl, OT 3HAYEHWI BXOAHbIX MApPaMeTpPoOB, KOTOpble JIerko MOryT MEeHATCA C NOMOLWbH
COOTBETCTBYHWMUX PerynaTopos.

DYHKUNOHANEHBIE XaPaKTEPUCTMKM CHCTEMEI 06 KknGep6eso W MHPOPMALMOHHEIX CHCTEM
SPo 0 (CHHaNbHAR BEPOATHOCTL COCTORHWA CUCTEMbI KuGepGesonacHocTi npu k=0,
KOra B CUCTEME He (hMECUPYHITCA MOCNBACTBUR KuBep aTak
SPK 0 CHHANbHLIE BEPOATHOCTM COCTOAHWA CUCTEMBI KMGepGe3onacHocTH npu k=0,
KOra B CUCTEME DMKEUPYIOTCR K NocnefcTamit kibep atak
SPnb o BEpOATHOCTE TOMD. YTO W3 0BLIEro KONMYECTEA NOCTISACTEMIA KUGEP aTak N*b, N HAXOAATCA B
npoLecce WX BOCCTAHOANEHUA , @ b B NPOLIECCE OXWAAHWA BOCCTAHOBNEHMA
SPauery 2 CYMMapHOE KONMYSCTBO OXMAEMLIX NOCTIEACTEMA KMTED aTak ¢ BOIMOMKHON NOTPESHOCTLI
BOCCTAHOBNEHMA
SPfailure 0 CyMMapHaR BEPORTHOCT 0TKa3a 8 BOCCTAHOBNEHWM NOCNEACTEMI KNDEpaTakM B |
CMEACTEWN NEPETPy3iM CUCTEMI BOCCTaHOBNEHUA
a 0 CyMMEPHAR OTHOCHTENSHAR NPOMYCEHAA CNOCOTHOCTE CUCTEMBI BOCCTAHOBNEHHR
nocneacTeMi knGep atak
A 0 Cymmapran aGCONMOTHAA NPONYCKHER COCOGHOCTE CHCTEME! BOCCTAHOBMEHHA
nocneacTeui knbep arak
SSLqueue 0 CymmapHoe CpegHee YMCno NocnegcTeni kndep aTak OHUaaHLMK BOCCTHOENEHNA
Lservice 0 CpeaHee YUCNO BOCCTAHABMHEAEMBIX CHCTEMON B SAWHULY EPEMEHM NOCMSACTEHA
kubep arak.
Las 0 CyWMMapHOE CPefIHes YWCTIO KWBEp aTak HaXOALMACA , KaK B NpoLiecce

EOCCTAHOBNEHHA WX NOCNEACTEWA, Tak W OXMSILLMX TAKOT NpoLecca

MepemeHiLIe NAPaMeTPLI CHCTEME! 0BECTIEHeHHA Ki 1% CucTem
0 0 0 0 0 [ 0 0
50 50 50 50 50
40 60 40 50 gp 40 60 ]040 60 o 3040 60 o 3040 60 n 40 50 g 0 50 g
i EC 30 70 &0 g 30 70 30 70
20 80 20 a0 20 80 20 80 20 80 20 80 20 20 o o
10 20 104 ] 0 20
1077 g 107K 20 103 90 0 100 0 100 0 w10 St 10" S& 90
0 100 0 100 0 100 0 100 0 100
Lambda Miu
a r n m b k
Kananos Homep BLIGDaHHOrO YeTpoRcTea WHTEHCUBHOCTE WHTEHCMBHOCTL MecTa B ouepequ 3anpockl B kaHane 3anpockl B 04epeau
B CHCTEME KaHana B KaHane g
nocTy ] BOCCT:

START CALCULATION

8.3awmrouenue. B 1aHHOI cTaThe B COOTBETCTBUH C ee IIeJblo, IPU IIOMOIIbI0 IpriokeHus App Designer
mporpaMmHO# cpexst Matlab 2019 u Ha oOcCHOBaHMM aHAJIUTHUYECKON Mogenu obecnedeHUs
kubepbeszonacHoctu  Pacmpenenennsix  Mudopmanuonusix  Cucrem  Kpurtuyeckux  00BEKTOB,
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paspaboTranHoii aBTOpoM maHHOU ctatbu B [10], cosman I'papmueckuit Wnutepdeiic, mospossromuii
MICCJIe[OBATh 3aBUCUMOCTH XapaKTePUCTUK UCCIeLyeMBIX CUCTEM OT U3MEeHEHHUH 1X TapaMeTpOB.

Tem cambiM oOecredynBaeTcs BO3MOXKHOCTh OIEHKM YPOBHA KHOEP3al[UIIEHHOCTH Ppa3IUYHBIX
BApHUAHTOB, ITpoeKTHpyeMbIXx mau dKciuryatupyembix PYMICKU c mempio BeIOOpa HamIydIIero C TOYKHU
3peHUA XapaKTepUCTUK UH(PO U KMOep3alHIeHHOCTH.
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Ramaz Shamugia

Creation of a Software Model with a Graphical User Interface for simulating the processes of functioning
of subsystems of information and cyber protection of Distributed Information Systems of Critical
Infrastructures

Annotation. This article is dedicated to the development of a software model with a Graphical User
Interface (GUI) to simulate the process of ensuring information and cyber security of information
systems (IS) of Critical Infrastructure objects (CI) based on the analytical model developed by the author
of this article. The specified software model with a GUI makes it possible, using the controls located on
the main panel, to set the input parameters of the simulated object and observe its output characteristics
using appropriate visualization elements such as special windows for displaying calculated numerical
values of the main characteristics of the systems under study.
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