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THE "MASTER WEAPON" OF MODERN WARFARE. CHALLENGES OF THE
XXI CENTURY

Kakhaber Chapodze PhD Student of the Department of Modern and Recent
History, Iv. Javakhishvili State University
Ministry of Defense of Georgia, Head of the Doctrine
Development Center of the Defense Forces Training and
Military Education Command
E-mail: kakhachapodze@gmail.com

Presented by the Institute of History at the Tskhum-Abkhazian Academy of Sciences

Abstract. The article presents the significance of correct definition of modern “Master
Weapon” as a key to deal with the challenges of war and warfare. Basically “the Master
Weapon” is perceived not only as a result of technological advancement, but also as a military
theory involving development of appropriate strategies, doctrines and introduction of
organizational changes in the armed forces. It emphasis the important mistakes made during
World Wars I and II related to the correct definition of “the Master Weapon”. The examples
discussed in the article clearly demonstrate the impact of the means of technological progress
on warfare and errors arising in the result of insufficient revolutionary changes undertaken in
military affairs.

Major challenges mentioned in the article include crisis of vision in terms of adjusting to
the current reality. That is, we must adequately perceive any technological advancement, create
an appropriate doctrinal foundation and implement all necessary organizational changes in our
defense forces to make maximal use of technological advancements.

Modern technological achievements in the air, land and sea dimensions as well as the
unmanned air, land and sea platforms will be the “Master Weapons” used in the future wars.
These are the most advanced technological capabilities which will significantly change the
conditions of warfare in the future.

In addition, leaders must be able to properly designate and use “the Master Weapons™ of
the modern times in combat actions through adjusting relevant doctrines, task organization and

tactics to modern conditions.

Keywords: Master Weapon, doctrine, unmaned platforms, technological advancements.
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“CHURCH OF ABKHAZIA" IN THE CHOICE BETWEEN THE PATRIARCHATES
OF CONSTANTINOPLE AND MOSCOW AND THE CHURCH OF ANTIOCH
(THE ISSUE OF AUTOCEPHALY OR AUTONOMY)

Ketevan Pavliashvili Doctor of Sciences in History, Professor and Director of
the Institute of Religious Studies of Tskhum-Abkhazian
Academy of Sciences
Professor of Georgian Patriarchal University of St. Tamar,
Department of Arts and Psychology
Invited Professor of TSU, Georgian Technical University
and Ak. Tsereteli Kutaisi State University

E-mail: ketevan.pavliashvili@yahoo.com

Presented by the Institute of Religious Studies at the Tskhum-Abkhazian Academy of

Sciences

Abstract. Over the past decade, the issue of "disputed churches" has become increasingly
topical and has added a tension in relashion between the churches in the Orthodox world; The
danger of schism has been revealed, due to the redistribution of ecclesiastical boundaries and
the ambition of primacy in the ecclesiastical hierarchy'. So, the problems have been arisen in
this regard, including the post-Soviet states, which showed the desire to gain the autocephaly
of individual dioceses and started appropriate activities. On the example of Georgia, the above-
mentioned took place in the dioceses of Sokhumi and Tskhinvali. This problem from the very
beginning transcended the boundaries of ecclesiastical issues, acquired a deep political load,

and became a serious problem for the Christian world.?
Keywords: Orthodox, ecclesiastical hierarchy, schism, autocephaly.
The present work concerns the problem of the "Church of Abkhazia", where the

Abkhazian society was divided into pro-Greeks and pro-Russians: one connected the issue to

Constantinople, and the other to the Moscow Patriarchate. Today, the "Church of Abkhazia" is

1 353000583000 J.,dJM0bEH056md0L obEHMmE™05,000.,2010,33.410-412 (K. Pavliashvili, History of
Christianity, Tbilisi, 2010, 3.410-412)

2 35305330000 g. Lodoerm39mb dsM00¢8500g09w0 g3¢gbool obEMEos 1800-1945
09.,000.,2008,23.607-609. (K. Pavliashvili, History of Georgian Orthodox Church in 1800-1945,
Thilisi, 2008;pages 607-609)
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canonically subordinated to the Church of Georgia, but in fact, the Diocese of Sokhumi-
Bichvinta is governed by the Moscow Patriarchate and is working purposefully to obtain the
status of an independent church from Moscow. The current situation has turned the issue into
an inter-Orthodox conflict, and it has escalated into a confrontation between the Abkhazian-
Russian and Moscow-Constantinople patriarchates.

There has been formed a different form of ecclesiastical independence demand in
Abkhazian clergy: the pro-Greek group (Archimandrite Dorothy Dbar) demands ecclesiastical
autocephaly from the Patriarch of Constantinople and considers another way to be apocryphal.
Russian Church qualifies this position to be divisive and pushes Russian, Georgian and
Constantinople Patriarchates to confront each other over the "Abkhazian issue", while the
"Abkhazian Orthodox Church" (Archimandrite Besarion Aplia) demands the status of
autonomy from Moscow. According to Aplia, the status of autonomy will be the basis for future
autocephaly, ie initially he considers the necessity to restore the Catholicosate of Abkhazia and
in fact demands the subordination of Sukhumi-Bichvinta Diocese to Russian Church.?

In the modern orthodox world there is a canon developed at an early stage of history,
which in its time envisaged the separatist attitude of the states and made changes in certain
ecclesiastical laws, namely, 1). Regional Ecclesiastical Competence, 2). Ecclesiastical
boundaries, 3). The right of autocephalous traditional arrangement. Today, factors determining
autocephaly are as follows: 1). The political independence of the country where the
autocephalous church is to emerge; 2). Geographical distance of the region from Muther-
Church; 3). Ethnic and linguistic differences. According to Ecclesiastical Canon, besides the
Ecumenical Council, only the kyriarchal (mother church) Church has the canonical right to
establish a new autocephalous church. Thus, the demand of the so-called "Holy Metropolitan"
of Abkhazia to obtain an autocephaly from the World Patriarch is canonical, because it is neither
a decision of the Ecumenical Council, nor does it have the consent of the Cyrillic Church. In
ecclesiastical science, the term is relatively new, although the phenomenon itself dates back to
the Middle Ages, when a separate church owned incomplete independence. If the autocephalous
church has the advantage of apostolic independence, the autonomous church lacks it. It has the

right to elect a spiritual leader only with an approval of the mother church; other internal

3 %296M9b0s 5.,30L 063HIMLYdT0S 553bsBYMOL 9390580 FobbgmJogds,9H.39LEHB03
3933910,2013,21 03¢00bo; (A. Jgerenia, “In whose interests is the split in the Church of Abkhazia”,
newspaper “Vestnik Kavkaza”, 2013, 21. VII) AuxBa6 A.,A6xa3cKas IpaBoCIaBHA IEPKOB JOJDKHA
nmo6urtcst aBrokedanuu,ra3.Bectauk xaBkasa,2013,20 maii (A. Ankvab, Abkhazian Orthodox Church
must achieve Autocephaly, “Vesknik Kavkaza”, 2013, 20.V)
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ecclesiastical matters are being solved independently; The typicon is endorsed by the mother
church, which is also an expression of canonical affiliation; financially and legally autonomous
church depends on the mother church and establishes international ecclesiastical ties only with
the consent of the mother church. Thus, it is obvious that attempts of "Abkhazian Orthodox
Church" lack the basis of this canon on demanding of autonomous status and subordination to
Moscow Patriarchate. The abovementioned is proved by historical basis concerning adoption
of the autonomy: 1. Existence of a church in another state; 2). Geographical distance from the
mother church; 3). Ethnic peculiarity. Historically, the granting of autonomy to the Church used
to coincide with the acquisition of state independence, which was an intermediate, transitional
stage in acquiring of autocephaly. Historical sources indicate that part of such churches have
achieved autocephalous status over time, while others lost their right to autonomy and were
converted into a metropolitan, or episcopal districts*.

Over the years, for Russian Church, “Abkhazian issue" has become an obstacle in
redistribution of ecclesiastic borders; it was loosing its impact on Abkhazia and facing
exacerbation of crisis with the World Patriarchate. In order to maintain its "right" over
Abkhazian Church, Moscow Patriarchate made every effort to find a church that would help to
recognize self-regulation of Abkhazian Church, based on ecclesiastical sources. Thus, the
Church of Antioch has been selected and not by chance. On July 26, 2011, during the official
visit of Russian Patriarch to Kiev, during a meeting with representatives of the Church of
Antioch, Patriarch Kirill said: "We must support each other in every way throughout the all
Orthodoxy” °. The reason for this statement is considered to be Archimandrite Dorotheos Dbar's
appeal to the Holy Synods of the All-Orthodox Churches, where Dbar demanded the
establishment of a special commission on Abkhazian issue, chaired by the Patriarch of
Constantinople. This appeal deepened the controversy in the Abkhazian clergy. To defuse the
situation, on August 19, 2020, the President of the self-declared republic, Aslan Bzhania, met
with a delegation from the Holy Metropolitan, where Bzhalia strongly supported the idea of
autocephaly of the Abkhazian Church and approved the establishment of a "Common Orthodox
Commission"; He only added that speeding of this issue would not be good for the further

development of the country and would strain relations with Russia.®

4 MlcTopHKO-TIpaBOBBE aCIIEKTHI aBTOKe(aJIMK U aBTOHOMUY IiepkBu,ra3.JIuteparypHas razera,2021,27
maii. Historical-legal aspects of autocephaly and church autonomy, newspaper “Literaturnaya
Gazeta”, 2021, 27. V.

> 0330

6 3a6ynun K., He c6utscs ¢ myTn...,ras. Jlureparypaas rasera,2021,20 maii. JIpyroro nmytu zHet!
,ras.Xpucruanckas A6xasms,2011,N°40. Kpacuo A.,Henb3s Bce Bpems ccpurdThes\ Ha mpomizoe.['1aBa
Murpomnonuu A6xasun-o kKoHbnukpe ¢ I'pysneit u PII11,2021,10 mait. K. Zabulin, Not to go astray ...,
newspaper “Literaturnaya Gazeta”, 2021.20. V; There is no other way! Part 1, newspaper “Christian
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It is known that on May 16, Abkhazian delegation led by Bzhania paid an official visit to
Syria, which recognized the occupied regions of Georgia as independent countries in 2018.
With this fact, Bzhania's visit to Syria was not unexpected; On the other hand, receiving of
Bzhania in Damascus by the Patriarch of Antioch, John X, and his widely publicized position,
which clearly reveales his intention to establish direct contacts between the Churches of
Antioch and Abkhazia, bypassing the Church of Georgia, became a matter of serious concern;
"We are ready to help you, to provide your country with any kind of assistance you need
regarding Christianity and the Church," said the Patriarch of Antioch at the meeting.

According to current situation, the question is - how dangerous is the orientation and
messages of the Patriarch of Antioch? Numerous materials can be found that reflect the facts
of support for the policies of Syria and Russia from the Patriarch of Antioch; The political-
religious tandem of Antioch-Moscow patriarchates was revealed.

The positions of the Patriarchate of Antioch coincide with the approaches of Russian
Church in all key issues. This tandem became apparent during Crete Council in 2016, when a
representative of the Church of Antioch did not attend the event. The fact is that Russian
Church, through the Church of Antioch, gives publicity to its goals and intentions. ’

Thus, two questions arise from the above: 1). Is it possible for the Patriarchate of Antioch
to grant autocephaly to the Church of Abkhazia? and 2). What will be the result of making such
a decision? Analysts have different answers to these questions.

Some analysts do not rule out that the Patriarchate of Antioch, which opposes the World
Patriarchate and acts in the interests of Russia, should grant Abkhazian Church the status of an
autonomous Catholicate Church instead of autocephaly, what is in the direct interests of Russian
Church and what the pro - Russian clergy of Abkhazia strives to. Russian Church will, in fact,
subjugate Abkhazian region over time on the grounds that it has not gained an autocephaly and
converts it into a diocese; until then, it will try its best to introduce Russian Orthodoxy in the
parish of Abkhazia.

With such an approach to the issue of Abkhazia, the Patriarchate of Antioch has in fact
denied the primacy of the World Patriarchate and recognized the possibility of establishing a

new order in the Orthodox world, where Russian Church is considered to be one of the

Abkhazia”, 2011. A.Krasno, “You can't always refer to the past”. Head of the Metropolitanate of
Abkhazia-about the conflict with Georgia and the Russian Orthodox Church, 2021.10. V

7 Mapxsazse T.,ABrokedanus A6xa3cKoil IepKBU HEKTO He IIpu3HaeT, ras.Axamu Tao6al0,2011,22
maii. T. Markhvadze, Nobody recognizes the autocephaly of Abkhazian Church, newspaper “Akhali
Taoba”, 2011, 22. V

20



9bomndg(3b0gtgds — Linguistics

candidates for the primacy. Hence, the campaign against the World Patriarchate, led by Russian
Church and widely used by the Patriarchate of Antioch, is widespread in the modern Christian
world. The ideology of the campaign was the accusation of the Patriarchate of Constantinople
in trying to create a "new ecclesiology".

The theory of "alternative ecclesiology" considers only the establishment of inter-church
ties through the Patriarch of Constantinople. With such an approach, only that Church can be
in Orthodoxy, which has a direct connection with the Patriarchate of Constantinople. Finding a
dogmatic basis for such teaching is a difficult and in fact unattainable task; However, his
theorists still aspire to create a new theological platform of ecclesiology, which should
strengthen the right of the Patriarchate of Constantinople to grant the status of autocephaly. The
author of this conclusion is Russian Church, which believes that Constantinople is trying to
transfer the concept of Christian teaching to ecclesiastical primacy in the primacy of power.?

The severance of the Eucharistic union between the Patriarchates of Moscow and
Constantinople in 2018 has created an awkward situation for the Orthodox Churches of the
world, and has put Georgian Church in a difficult position.

Georgian Patriarchate constantly keeps an eye on the current events in the Orthodox
world, on the approach of the Orthodox Churches to Abkhazian issue, and the meeting of
Abkhazian delegation with the Patriarch of Antioch. It is clear to Georgian Church that this
meeting took place during a difficult period for the Orthodox world, when the recognition of
the autocephaly of the Ukrainian Church led to an ecclesiastical schism; The Orthodox world
was conventionally divided into two-Russian and Greek camps. The Church of Antioch found
itself in a so-called Russian camp, which was revealed in the criticism of the decision of the
Patriarch of Constantinople by the Patriarch of Antioch and in the declaration of the Ukrainian
Church as a schismatic church. With such an approach, fears appeared in Syria regarding
Bartholomew's revenge, that would lie in his attempt to destroy the Church of Antioch by
recognizing the independence of Lebanese metropolis.’

Part of Georgian analysts give a negative assessment to the meeting between the
Presidents of Antioch and Abkhazia and believe that Georgian Church should break the
Eucharistic connection with the Church of Antioch, make public statements and condemn the

attempts of the Patriarchate of Antioch to invade the internal affairs of Georgian Church: special

8 Conpatos U.,l'opsune Touku npaBociasus,ras. Bectuuk Kaskasa/,2012,3 utonss. [lepuuk
A.IlepkoBHas 3a6acToBKa B A6xasuu 3aBepuniaocs,M.,2021. I. Soldatov, Hot spots of Orthodoxy,
Vestnik Kavkaza, 2012.3.VIIL. A. Perchin, Church strike in Abkhazia is over, Moscow, 2021

? 9M6.98@ob 30bg, 2011,#12. Journal Uplis Tsikhe, 2011, #12
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appeals, to the World Patriarch and other patriarchs regarding unfriendly and unworthy actions

of the Patriarchate of Antioch, to be made.
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Abstract. The theoretical basis of the study is the theory of diatheses which is founded
on the so — called conceptual — situational scheme and is considered as a semantic or a deep
syntactic level. In the present article the passive diatheses in which the subject of the sentence
is in correlation with the semantic actant — the addressee is analysed. The singled out 11 types
of passive diatheses differ from one another by existence /non-existence of additional semantic-
syntactic correlations. The purpose of the study is to detect the additional semantic-syntactic
correlations by which different diatheses in which the subject is in correlation with the
addressee differ. In the article there is given a list of the singled out types of diatheses with a
relative frequency of each of them, i.e. its share in the general volume of the selection. Each
diathesis is provided with examples from the plays and the dialogic extracts of modern British
and American authors. The variants of the passive diatheses are presented as schemes of

correspondence of the participants of the situation to the members of the sentence.

Keywords: Passive diatheses, semantic actant, correlation, the addressee.

A. A. Kholodovich, the founder of the theory of diatheses, describes the category of
diatheses as a scheme of correspondence between the units of the syntactic level and the units
of the semantic level, i.e. the situation of coercion, and the category of voice as a regular
reflection of this correspondence in a verb, in other words, the voice is defined as a diathesis
grammatically marked in a verb. (1,2) In our present research the following components of the
semantic level (the situation of coercion) are singled out, which, as the investigated material
shows, are relevant for the study of the passive in English:

1. Predicate (the central component).

2. Actants (relevant participants): an agent, an experiencer, a patient, an addressee, a

resultative and an instrumental [2, 89-92; 3].
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3. The attributes of the participants and the predicate. They are components of the
situation of coercion supplementing and amplifying, elucidating the secondary
semantic actants.

4. Circumstances (conditions in which the predicate is realized) [2, 89-92; 3; 4; 5,86-
93].

The predicates (action, psychophysiological activity and relation) predetermine both the

choice of the participants and the variants of the diatheses [6; 7,226; 8, 6; 9, 78].

The agent is a primary actant, a person or a non-person, carrying out some action (physical
or psychophysiological) over the object (a person or a non-person). E.g.:1) Joseph was shot
dead by Mullin’s accomplice. 2) The door was opened for them by the girl.

The experiencer is a person experiencing some inner psychic state, perception or attitude.

E.g., He is regarded by a son or by a daughter as he himself once regarded them.

The patient is a secondary actant, a person or a non-person to which the coercion is
directed. E.g.: We weren’t wanted by our families.

The addressee is a secondary semantic actant to which the coercion of the predicate is
addressed. E.g., I sent my friend a present.

The resultative is a secondary actant, the result arising from the causative predicate of an
action. The resultative is not an object of an action. It is the result of this action. E.g., ““...twenty
years ago two synthetic beings had been made.*

The instrumental is a secondary actant with the help of which or with the participation of
which the action of the agent is carried. E.g., He was fed with a spoon.

In the investigated material there were singled out passive diatheses in which the
addressee correlates with the subject of the sentence. The addressee is defined by some authors
as a beneficiary [10,171; 11, 15; 12, 30; 13, 67].

U. L. Chafe gives the following examples to illustrate the role of a beneficiary (=an
addressee):

1. Tom has (or Tom’s got) the tickets.

Tom owns a convertible.

Tom lost the tickets.

Tom found the tickets.

Mary bought Tom a convertible.

Mary sold Tom a convertible.

A

Mary gave Tom the ticket and so on.
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U. L. Chafe remarks that the beneficiary may combine with a state, an action and a
process. (10, 170-175). As it is seen in the aforecited examples, a beneficiary is a person
deriving benefit or damage from what is reported in the sentence.

M. A. K. Halliday correlates the role of a beneficiary with an object or a person, deriving
benefit or damage from the process, described in the sentence. This role is fulfilled by the
arguments expressed by the syntactical elements John, to John, for John, that door in the
sentences: He gave John a book. He gave the book to John. John was given the book. Give that
door another coat of paint [1453].

L. P. Chakhoyan defines the beneficiary as a functional — semantic component of the
sentence denoting a person for whose benefit or detriment (damage) an action is carried [10,
15].

In our research we discovered 11 passive diatheses with the correlation of the addressee
of the semantic level with the subject of the syntactic level. Below we are giving a list of these
diatheses with a relative frequency of each of them, i.e. its share in the general volume of the
selection. The diatheses are illustrated by the examples from the plays by modern British and
American authors. The examples are explained and analysed. The members singled out in the
examples signify the correlations peculiar for the given diatheses. The passive diatheses are
presented as schemes of correspondence of the participants of the situation to the members of
the sentence. The predicate in our schemes is not represented as it is present everywhere.

1) D1(32,7 %) addressee

Subject

It is a one-member diathesis and is represented by the greatest number of examples out
of all the diatheses of that group. It reflects a correlation of the addressee with the subject of the
sentence. E.g., 1) “Can’t you stop when you’re spoken to? “2) “I’m a professional. I got paid.
“The italicized members in these examples are subjects of the sentences and addressees of the
situations of coercion.

2) D2 (2,6 %) addressee ---------- agent

Subject ----------- prepositional object

Here, besides the main correlation of the addressee to the subject, there is a correlation of
the agent of the situation of coercion to the prepositional object of the sentence. E.g., “I only
get paid by King Ferdinand.” In this sentence “I” is the subject of the sentence and at the same
time it is the addressee of the corresponding conceptual scheme. “By King Ferdinand “is a
prepositional object and in the conceptual scheme it is an agent.

3) D3 (23,4 %) addressee ------------ patient

Subject ------------- direct object
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The given diathesis represents a correlation of the addressee with the subject and of the
patient with the direct object. E.g., “Do you think you’re allowed a drink?”, where “you “is the
subject correlating with the addressee and “a drink™ is a direct object correlating with a patient.

4) D 4 (0,06 %) addressee ------------------ instrumental

Subject prepositional object
The given diathesis besides the main correlation introduces the correspondence of the
instrumental with the prepositional object. This type of diatheses was registered in our selection
in a limited number. E.g. “He says that only 200 families will be provided for by that project.”
“200 families “is the subject of the syntactical structure which in the semantic level is
represented by an addressee and “by that project “is a prepositional object representing the
semantic actant --- an instrumental.
5) D 5(0,8 %) addressee ----- patient ------------- agent
Subject ------- direct object ------- prepositional object
It is a three-member diathesis. In it correspondences of the addressee with the subject, of
the patient with the direct object, of the agent with the prepositional object are observed. E.g.,
“You’d be asked the same sort of price by some backstreet merchant in Paddington.” Here “you
“is the subject representing the addressee of the situation, “the same sort of price “is a direct
object, a correlate of the patient, and “by some backstreet merchant “is a prepositional object
denoting the agent of the situation.
6) D 6 (0,06 %) addressee ------------- resultative
Subject -------------- direct object
In the given scheme there figures a resultative correlating with the direct object on the
syntactical level. E. g., “I’d been done a real injustice”. “I” and “a real injustice” in the surface
—syntactic structure represent a subject and a direct object respectively and in the deep -
semantic level -- an addressee and a resultative.
7) D7 (2,06 %) addressee --------- attribute

Subject ---------- prepositional object

The attribute in the given diathesis discloses the content of the predicate and is designated
by the prepositional object. E.g., “You’ve been told about it, have you?” Here “you” represents
a correlation of the addressee with the subject and “about it* ---- of the attribute with the
prepositional object.

8) D8 (24,1 %) addressee -------- attribute

Complex subject
In the given diathesis two semantic actants are denoted by one syntactic member, namely,

the addressee and the attribute are rendered in the surface structure by a complex subject, as in
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the example : ““ Standbys are advised to be at Gate Twenty-seven with their numbered boarding
passes .” Here the addressee “ Standbys “ and the attribute “ to be at Gate Twenty-seven with
their numbered boarding passes ““ are correlates of a complex subject .
9) D9 (0,6 %) addressee ------- attribute --------- agent
Complex subject ~ ------- prepositional object

In the given diathesis, as different from the previous one, there figures an agent in the
conceptual situation which correlates with the prepositional object. E.g., “I was told by Uncle
Constantine to show you this.” The construction “ Complex Subject “ “1 ... to show you this “
signifies an addressee and an attribute and the prepositional object “ by uncle Constantine * ---
- the agent of the situation .

10)D 10 (13,02 %) addressee ----------- attribute

Subject ----------- object subordinate clause

As different from the previous two diatheses (D8 and D9), the addressee in the given
scheme is represented by the subject and the attribute of the predicate is expressed by the object
subordinate clause. E.g., “Have you been told why I am peculiar? “In the given sentence “you”
is the subject of the syntactic level and the addressee of the semantic one, whereas “why I am
peculiar “is an object subordinate clause correlating with the attribute of the predicate.

11)D 11 (0,6 %) addressee ------ attribute ---------------- agent

Subject ----- object subordinate clause ------ prepositional object

As it is characteristic of all the above — analysed diatheses, the given scheme reflects a
correlation of the addressee (a semantic actant) with the subject (a member of the sentence).
Besides, the attribute correlates with the object subordinate clause and the agent ---- with the
prepositional object. E.g., ““..... On arrival here he was informed by the maid — servant that Miss
Marple was not at home “.

The lowest quota of agents and experiencers falls on the diatheses in which the subject
correlates with the addressee; 95, 1% falls on the diatheses with an unexpressed agent or
experiencer.

The instrumental in the given diatheses is expressed only in 0, 1 % cases.

The greatest number of examples is registered with one — member diatheses DI
representing only a correlation of the addressee and the subject. Then come diatheses DS in
which two semantic actants (an addressee and an attribute) correspond to one syntactic actant
(complex subject), D3, where besides the main correlation there is a correlation of the patient
with the direct object, D10 where besides the main correlation, there is a correlation of an

attribute with an object subordinate clause.
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As the result of the analysis of the extensive factual material conducted above it can be

maintained with confidence that the shares of the passive diatheses given in the present article

are characteristic of the English dialogic speech.
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Bsfo03mgd GHm3mbodgdls. obobo FomBdmImdowos 6gdoldogho 3sx0mbodosb (d9Mdb..
Agios — {0065, 0©300ldMBsg0, onyma —Lobgero), HMIEIO03 o3MEILYdII0s I
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39630b0ws3m 9JuE®S0bA30LEHWMO BodEHMMIOOL 453wgbL 53 BHIMOEHMM0JdBY.
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oLEGHMMHO0m.
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&™M3mbodogzs  (39®db.  Topos -  saoro @S  onyma-Lobgeoo),
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&otelog - "Jognsdo”, ovopk - "bobgero") - Joawodms Labgugdol Godo s 3m3mbodgdls
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Lobggdol 30603Fgdol GHMsoEos 939w EMHMAo 0gdL Lomoggl. bgELLGM30

»$0065“ 9dlozmemo ghmgmEos, dolo LBLEBE0MMO Lafiyolio 0850 gdmeols®,
»BRmIL* 9330350096305, ®MIgerbsi 360d3690Mm3560 500 MF0MOgl MHE0y0®
L53gommTdo. 0byolvymo bo@yzs "saint” IMIEObIMYMIL WsMObmEo "sanctus” - 6.
35200603900 5699 Hd0bsbgdol Lobgargdo s639690L 39330OBS S YYOHMOGOHOMBD
90LS S MYoQ06 TgHbgwgdgdol JmOO. 0. 3. dmys935d HoMmdmoyobs FbOOEO
Lobgimgdom  ,,35300560060M3mb0dgdol  ©oRYMHIb30sGMEMd0”,  MMIgwdos
O0RIM9I6305GHMMJO0 oYM bM0bs@MM®, ILIMO0E3MMO©, WMIIWODIGHMMS,
526m39650, 33603965 S GNBMbMBo. bMBobsEMMO Jommomgdl Lobgwdfoxgm b
L593gbom BHoGMEdHY / 9659009dMd9dBY, Bosgbowr 480MMdYdYY - Dimaso I papa
- 5350 I 3530, @IFIA® I 0253005@98:9¢0; ©JBIOHO3GHMOO 2odmMbo@sgl Hdobwsbls
boLsO®Ms39000 - San Basilio Magno - 8sbocro oo, 8sbogro 39bsGogero, sgoo IV
3005996989¢m0; €om35¢r0BsGHMMO 309093l FIobsbols ©sdsgdols, AbsbrMgdol,
330MHMdOL s ©93MI30L SYOWDY - San Leandro de Sevilla - 156 gsbOH™
bgzowogwo,  gomMgo  Fymbooger;  spbmdgbo  dgBHLobgwos,  MMIgEos
0539300693905 H00bsbols 3bM3zMgdoL  goblogMmMgdmer dmzegbslbomsb - San
Domicio el Médico - 555 mdobom gdodo, @omlbo gsétkoger bs®B8odm109emo; 3abmdgbo
$00bsbob g35005 San Luis Gonzaga - Lsb ol gmbBsys; gmbmbodo dommomgdls
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9636 37903600 9dsbg - MakcumIpek - Maximus the Greek - 0o®Uo dsfbody
8965d9bo, 3585090 JsGIeM0 ©s 5. 3. [12: 149)].

QOO M 35356 3609369 ™3z569L0 JOHOLEH0BbMO Joamsdols mvy Lmgwrols
obEGMM05 SLMEFOMEYdS JOMOLEH0BMW MEOYOILMB. 3520Mmb0Tol yz9ws Lobgmds
(d39)030) @obasggdmmos 8989y Moado: mgmbodo 6 3ogomsbd®mm3mbodo (0.
9560590, §3. bogmembo Bs3306039wdMJdgo) - 03mbodo ({3obos om0, Hdobws
050G bo@o) - GHm3mbodo (mgom{jdobs, San Francisco) - 3sgom@mbodgdo:
SbEH0Mb0do (Jowsdo Bobmffdobs, St. Albans), ammbodo (godcoger Locrmliol J«bs),
53mMmbodo  ((dobs dsM3mbol dmgsbo), 3mdmbodo (Lmggwo ULEHB6{d0b.).
M90309MH0  m03mbodgdo  3bss©  330b639690L gMolLs s MfIgboL  395300M,
OHM0JOMI0TIOMYIL. BMYos,  ™03mbodgdol  9BHoIMWMP0MOHO 330930
3 Md6 06030MH5305L 335)30L J399bols s gmbmliols dglobgd [2,101].

MODOYONMOS  9399obsls @s  JMoLEGH0sb  Bo®fdmbmgdsls JmMols  MTss.
Lodom3zgml, 300G gomol, 538-U, Log®mabagmols s Ju3sbMMHYbmazsbo J3994badols
A™M3mbodgoo MB39MMmE IEOEIM0 s FMO35RYOHMZ560s, OMIYDY3 OO
393w9bs  dmobobs  oLGMOoMds dm3zwgbgdds o  (33W0gdgdds  gbsly o
3MNEGHMMS30. 500@™I  JOoLEGH0bMw 399690830 bdoMos  3sy0m@GHMm3mbodgdo -
$90bsbms Lobgergdols 5036033690 ggmaMogomeo Lsbgwgdo.

Logodmgzggem  s9momBgzs  FoMmdmmagbws  dd39bogMo s  xsmULEmGo
06990l LM50gd0m, LYOBEGHIMIGLM OLEBHMOOOMS S JMNWEGHMOM. FIMYMOROEO
LobgWgdo  BMYPSI©  SBMEFOMYds  gOol  FEO0IOH  WgJuoOLMb,  MMIgEo3
b5 39969900L 3963930 Md5do 890dbs Lods®mzgw Ml yzges Mgaombdo.

35ONETSE0EIOOHO  BHMOIOE00L  Mobsbdos,  JOOLEG0bMds  30MH3gwo©
094500598 Lodo®mzgermdo Lodmb s s6EM0s dm30dmegdds I Lowm3mbgdo, bomeom
Jo6nol (009MHools) Labgadfonm MHgeoyos@ ob gosdmabss 337 Hgwb [10,19:374-
377] [8:138] 3939 8060560l (265-342) 30sH0390Mmd0l OH™ML 353500M3090 §dobws
60bml  Joopaqgdom. Lods@mgzgwmdo ssbermgdom 3800 olobgngdss, GMIgerms
A3 glbmds  Lexkwgdos. GHM3Mmbodgdol  Lobgwlimgdgdo  asdmomBg3s
96535 R9MM36000m5 5 MMHOYO0bsWMOHMBOm. LydoMN3ge™mTo FM635¢0 FHM3Mmbodols
§o8mIMds §306@sbms Lobgergdmsb 5ol s353d0MdMO s 890393l 3MB3MbYBEHL
,»10065ls”: Doy Bobmjdobs, LEgxsbidobos s s. .
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6obmfjdobs,  Lodgbg-xozsbgmdo  8gdstg  Joawsdo,  bobmfidobols
89960303503 gEob 5I0boLEBGMI30Mwo 39BEGHMO s vBsWJswsdols s 39O ML
9356MJool H9boabizos. 2001 Hewosb BMbJaombo®mgdl 3molddmdeol bstgdols
LOBYIWMOOL YIS IMBSLEGOO.

Lgbbos  GHM3mbodo,  LogsMgxml  dMbogodswo@gddo  9gdscy  Lemxguo
Bobm{jdobss, MmIgmo 9gdsmgmdl 4mddm®ol  Jgrol Lsdbemgo dmolfjobgmby.
606mfdobols 3033egdlols Fms35M0 boggdmdss VI L-ob III gmmbgdo spq0v)ero 0.
60bmb 3ods®0. 250dME80L Msbsbds, (18. bobmad LimGmg 53 OBl s0L3gbs s
9ol 35¢303L539935 599> gl BHodsto.

OmamO3  36mdowos,  Johmzgargdds doowgl  (Hdobs  JomMa0,  OM™MAMOE3
953563900 §30bsbo s 00MmIM©BIb dollo MHMToL §393 X35OMLBLIO WSTJHMDdYdOL
@OML. 5doB™d 58 (obsbol EGHMm3mbodgdo bdoGmos Lods@mggwmdo. goHm-9Mm0
352003M3mb0d0s BogsMgX ML dmbozodswodg@do 8egdscg bmgguwo gom®aohdobos.
Hoowmdomo Dgommadols dobgzom, bemggo 30639mws XIV
15993996900 0blYb0gds.  0Y0 WI30MPIMIRL 93MM3DMWY. 993y II-0b  dMIsbgdom,
30m630000bsdo  Boddgbgderm  LsdMTomgdo  MHoMmBmgdosm.  dobo  Lgbboo
AG™3mb0dgdosb bmygeo 30m6M30{30bcs 9905M9gMdL sbaengobols
99960303503 gBHdo, Loz 990Mwos Hdobs oMol Lobgmmdol  g3agbos;
Y390l 3M603E035¢00@ G0 3gdsMMBL Lmggero 03539 Lobgwimgdom s sgzg
360l M0mbdoE 5MOL LemBgwo omMyo(dobs.

U39x396(i00bgs sM0l ©ods, 4sbdgaol dboodseo@g@ol sedoboldMogovieo
396@®0. oLEAHMMOWMWIE O JPBMYMSBOMsE Jogsdo Mol bggol 3MMm3z0b300L
Bsfoero. bEggsbfidobs sgMd3s JoMmM3zgwo oM ds0EIdgo dgMob, bEgzsbgl
35303U5(3905, MMIgdsg 959965 Logsbg 98 sYOELL. bmggwo bozm®fjdobos
9q05MgMdL  M5Fo-cgBbmdolls s  J399m  1Zsbgmol  AbsGOL SAdOMEISMGOL
dmboE03swoRg@do. bemggeds  Lobgwfimgds doomm XTI boywm3mbgdo o 93900
603m@smlifdool 93c0gloobsgsb. bogmemd dJomsgeo oym IV Lowmzmbol dg@dgbo
JOoLGH0sbo dobsbo, dolo Lsbfforegdol godm ogo sg3g EbmdoEs bozmewm®
15330639 dmddgol Lsbgeroo [5, 33].

bmggwo 330600390006 3gdsMmgmdl MoFo-cghbmdols s J390m Lgsbgomols
b0l $FOOHMsMEOL  3Mbo(30350E G0, SFOOMEIMMOEID 8  3owmdgBH®do.
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dopomomo: “saint”, “sainte”,”saint-", “sainte-”, “san”, “sant”, “santo”, “santa”, “saints”,

» » » »

“saintes”, "-saint-" , "-sainte-", ”-saints-” and “-saintes-". dogo0omo: Saint- Martin (Le
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https://ka.wikipedia.org/wiki/%E1%83%99%E1%83%90%E1%83%A0%E1%83%98%E1%83%91%E1%83%98%E1%83%A1_%E1%83%96%E1%83%A6%E1%83%95%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%AA%E1%83%98%E1%83%A0%E1%83%94_%E1%83%90%E1%83%9C%E1%83%A2%E1%83%98%E1%83%9A%E1%83%98%E1%83%A1_%E1%83%99%E1%83%A3%E1%83%9C%E1%83%AB%E1%83%A3%E1%83%9A%E1%83%94%E1%83%91%E1%83%98
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Ban-Saint-Martin, La Capelle Saint-Martin, Saint-Martin-au- Bosc, Saint-Martin-Chéteau,
Saint-Martin-Choquel, Saint-Martin-Curton o s. d.), Germain (Saint-Germain-des-Prés,
Saint-Germain-d'Esteuil, Saint-Germain-des-Vaux, Saint-Germain-de-Varreville, Saint-
Germain- du-Bois o o. @.), Maurice (Saint-Maurice-de- Gourdans, Saint-Maurice-de-
Lestapel, Saint-Maurice-de-Rémens, Saint-Maurice-des-Champs s s. 0.) [6].

Jowsdo Bgb-0sqwem - St. Malo 9qqds69mdl d3619@9680, Log®mabagmols BGowm-
5LO3EINOM. Joddo IsOLEs VI Bom3mbgdo, GmEs 39w@o G™IYdo, dM0E 00,
39603sb6go BHmIgdoL - 9BAgdols @s Loglgdol Bghmesl goborobb. Jowrsdds
Lobgefimgds doomm  obs  Fswml 35¢ogLoggds.  (dobs  dogrm
396mb0BoM9dMmo 39eE0o 930L3m3Mmbos, HMIgeoa 7 dobsbmaoysb ghm-gemo oym,
(039 do3 995MLS dEYE9B0. 1Yb-0om BEMBRO MHMBs6EH03MLOL, 3w o@o3mlols s
©03mdsBolb gMmblivgs Mgy g TsGMdMOBOL IdsEIOOLs s SIMISZ0L
5g0wos. bgb® - 9Bogbo - (§Gsby. Saint-Etienne) 3gb@Gswm®  Lsg®sbygodo
9090569 Joasdos, OGMIGEoE 30M39Ws© odmPbEs olGMmMomw BsbsfigMgddo ds
1599399699000. Ugbh 65BgMo (RGMsby. Saint-Nazaire) Ls3mOEHM Joesdos ILIZEGO
Logx3M9bAgTo, MHMIgEoE 8YdIMHIMOL dE0bsGg WML TgboGrmsgol dorx39bs
LoBs3oOMDBY, 656306 ILOZWgMOm 59 Jowmdg@®mdo. VI Lo3mbgdo aMoymen
GO0l oBHosbgdo babligbgdos 93qlios, GMmIgerdog 0bsbgds dmfadg bsHoGomliols
690d30900, G®MmIob bobgaros 9639l LmRgEb.

000bs 356058 ©3000LFIMBEIOL  LObgwls 5BHIMJOL  LoxgEsbygmol  Joesdqgdo
Saintes-Maries-de-la-Mer, Moustiers-Sainte-Marie. Ug6@&-0560-g-ews-dgMo-Saintes-
Maries-de-la-Mer, ULog®sbygool  LodbéMgo  bsfoedo  Hs8gbodg  Lmggeos
3M033mbgbGoom saint, san, sante: St. Lions, St. Jurson, St. Usuge, St. Latier, St. Avit, St.
Saturnin, (San Savournin),Saint-Raphaél, St. Emilion, St. Tropez, Saint-Jean-de-Luz, Saint-
Maur-des-Fossés o o. 0.

9U3s69mdo  JMOLEH0BMBOL Qo3 (3ggds  m39300MYds o (dobs 33wl
BoLZsl  Lobo®madol  Lodo@oagdeErs®.  3o0MmeEr03mds  Lobgwdfogm  ®gwoyos©
399m3bos 400 Hguob, Bmash 3o VI Lsm3zmbol dmeoml Enamartiri / Saint-Martin
d'Arbéroue (Humxuas Hasappa), Donapaleu / Saint-Palais.

Usb-30l9639-c0g-cvs-85(539(s - San Vicente de la Barquera 935690000 80985(9
Jsemsdo s d99b0z035¢70dgBH0s,  dgool 356958600l 3Gm306500b  30abHhs-
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https://ka.wikipedia.org/wiki/%E1%83%A1%E1%83%90%E1%83%A4%E1%83%A0%E1%83%90%E1%83%9C%E1%83%92%E1%83%94%E1%83%97%E1%83%98
https://ka.wikipedia.org/wiki/%E1%83%A5%E1%83%90%E1%83%9A%E1%83%90%E1%83%A5%E1%83%98
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9000569 Joemodos. XVII bom3mbgdo Lob-Lgdsl@osbo ogm 860d369cmgsbo 3me@Eo
L3569 3o. Jorsdol dzgw bsfowdos Aobmogligdmmo Lsb@s BoGos g 3meml
99560, 5609139 XVI Lom3m960lL dmbslidgemo, Losg @@L Lsb GHgerdmlb dxnbgmdos
39600390 wo. §3obs BgdslBosbo HMIsgero oEIm{sdgs, GMmIgEog 0339MGHMO
QQO0M3W9EH05069L K 9MTo ga0MbgMo 0ym. 020 BsOWWS® JH0sMS JMOLEH0BMBSL, Aols
390009y, G5 dobo mGOo dgamdso - ddgdo sMm30 s FsM39gwobo - Lozgzwowom
sLOXIL ®HIGboL 250M. EOMIEgEHsbgl dOFBYd0om BYdILEH05b0 5353 S
5{s09L.

UsbGooam ©g 3MI3MbBHgws  Santiago de Compostela 356yl  Joawsdos,
390000l 533HMbMIoMHO MHga0Mmbol 5EIobolEMEOMWO (396G, Jowsdo magolio
©0oMLBIglsbodbomdgdom 1985 (erosb Fg@sboos  0mbglzml 3@ yEo
390330006M9MdoL dgms bosdo.

U56-39Mb560bM - San Bernardino 35¢roxzm®bool 9Es@do ghm-9mHmo w9dzgaglio
QoLObgdsy, MMdgwos 1810 ol 20 d50LosL oML (dobws dgMbsmOb
LogbgErol Lobgwl. Jsewoxzgm®mbool IGsGTdo 0gdsmg dJowsdo bsb gGBGoLMm -
San Francisco; BO&H©owmmgom 3500530m6mboobs s Bsbnmsbiolzml yremol gobsblivy®o s
3MGHMOMOo 396G, 9d39wglo OOMOEIL Joeodol FHIMOEHMM0sDY 0gesdmls
G™3o  Imbobrgmds. 1776 gl o gbdsbgegdo  ©slobarbgb, LsbsdoMHMLmsb
LOBgMYdO® ,,0JOML 3560083” 5589L BMOEHO O 9MLYL HTobs ROIBEFOLIO0L
Lobgemdol dolos. MmaMmM3 3bmdowos, §dobs gMbEolizg sLoBgwo (xmzsbo o
309GOm o  dgMbsmmby)  3s0m03q §80bsbo, 3MbEoLIBgms  MmMH9bols
©5355MBgdgos.  dobo  LBgbbos  3520mEHM3Mb00  sOLYdMBIL 5B EH0bILS o
3MOM35d0.

Jowosdo Lsb xgMbsbom - San Fernando 9qgdsgmdl 39b@Gowmé Bogrgdo,

900bstg M93gwbg, MMIGEoE sMLs 1742 Fgwb. Joersdo §dobos BgM0bsbo
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https://ka.wikipedia.org/wiki/%E1%83%91%E1%83%90%E1%83%A1%E1%83%99%E1%83%A3%E1%83%A0%E1%83%98_%E1%83%94%E1%83%9C%E1%83%90
https://ka.wikipedia.org/wiki/%E1%83%9B%E1%83%93%E1%83%98%E1%83%9C%E1%83%90%E1%83%A0%E1%83%94
https://ka.wikipedia.org/w/index.php?title=%E1%83%A3%E1%83%A0%E1%83%A3%E1%83%9B%E1%83%94%E1%83%98&action=edit&redlink=1
https://ka.wikipedia.org/w/index.php?title=%E1%83%A9%E1%83%A0%E1%83%93%E1%83%98%E1%83%9A%E1%83%9D%E1%83%94%E1%83%97_%E1%83%99%E1%83%90%E1%83%9A%E1%83%98%E1%83%A4%E1%83%9D%E1%83%A0%E1%83%9C%E1%83%98%E1%83%90&action=edit&redlink=1
https://ka.wikipedia.org/w/index.php?title=%E1%83%A1%E1%83%90%E1%83%9C-%E1%83%A4%E1%83%A0%E1%83%90%E1%83%9C%E1%83%AA%E1%83%98%E1%83%99%E1%83%9D%E1%83%A1_%E1%83%A7%E1%83%A3%E1%83%A0%E1%83%94&action=edit&redlink=1
https://ka.wikipedia.org/wiki/%E1%83%99%E1%83%90%E1%83%97%E1%83%9D%E1%83%9A%E1%83%98%E1%83%AA%E1%83%98%E1%83%96%E1%83%9B%E1%83%98
https://ka.wikipedia.org/w/index.php?title=%E1%83%A4%E1%83%A0%E1%83%90%E1%83%9C%E1%83%AA%E1%83%98%E1%83%A1%E1%83%99%E1%83%90%E1%83%9C%E1%83%94%E1%83%9A%E1%83%97%E1%83%90_%E1%83%9D%E1%83%A0%E1%83%93%E1%83%94%E1%83%9C%E1%83%98&action=edit&redlink=1
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(899139 B9M©0b636c III 35BEHOEOgEEOLs) Labgel 5ESMYOL, HMBgedsiz Joowm fdobwsbols
Uobgeo. dobo bgbbos 3og0m@HMm3mbodgdo sG0l gudsbgmdo, 583-8o, s6gbEHobsdo,
396930, 3969Lv)95d0, 3 YFd0s30, BHMOBOILY WS BHMdIYMTO.

sb9g39 999600308 3mbEBH0bIBBHBY  BHMIMbodms  pdEmsgo  Lobgwfitmgdss,
HMIGI03 9353906090900 §a0bsbms Lobgegdmsb: San Anselmo / Lob-56Lgedm,
San Bruno / Ls6-06)bm, San Carlos / Lsb-35Gmbo, San Climente / bob 3e09996¢3)g, San
Diego /bob ©ogy™, San Dimas / bsb ©0dsbo, San Gabriel /156-9506M09¢00, San Joaquin /
L5B-bmo3obo, San Jose / LsB-bmlsg, San Juan Batista / Lo6-bwys6-35EH0LE, San Leandro /lsb-
956, San Marcos /1556-0563mbo, San Marino / bs6-05606c, San Mateo / byb-0s@gm,
San Pablo / ULob-350¢om, San Rafael / Lob-®ogsgwro, Santa Ana / Lsb@o obs, Santa
Clara/Lob@)s-3e0 6o, Santa Rosa / Lob@s-0mbs s . 4. [7].

OMamO3 36Mmd0wo0s, 3033mB0E0s, 96 LoEYzommdggHmgds LoYyzshoedmgdols
153OYdsd, MMIJEOE BogMHMs 0bEMIZMM3ME s 0dYMHOE-35335B06 9SS
mxobdo 9985350 9bgdolbmzol.  3m33mbogos  LoGYzshomdmgdol  gMo-gHmo
1d39w9gbo 3900MEO s 9bol gdlo3mEo J9swagbeMdOL 45dEO0EMHIOOL JOM-9MHMO
15359055, OMIol EOMULSE LOGY39d0 065MBMBIOL MH30L 3OMPYJEHOMEOMBSD.
3M33mBo@gdo  SHomdmgdab  Lbgoolbgs  LEHMMIGMOWM  GHodl, MMIgWmI3
L583IZWHE “YIZ OO BoEY30L FMOBMEMYPOMEOO BDJdS S S TS0 GOHD
L0GY35d0 259MHM067xdOL Fbo.

LEAOYIEHNOMo 360630308 glsdsdobs, GHM3mbodgdo oymas o6 EH03905©
(399Ms, Leeds, Brest, Baza), fo®dmgdwwgds (bso®dg, Birmingham) s 3033mbo@gdso
(5am3396M 0, Lakewood, Springfield, Bénouville) oo o. 0.

JoOom  35200m@HM™m3Mb0dgddo  dsdmoygmgs J9dgao dmgwo [N+ Adj]
[960Lgdomo  Lobgwo + DgELsGMsz0] 35y. FomORO[dobs, 60obm{dobrs. bmem
063olm9bm36,  BOBYMEIBbM3b6 s gu3sbMObM3b  3sa0MmEHM3Mb0dgdTdo
bgLsOmsgo saint,sainte, santa, san, sant SGLYO0MO Lobgargdol §ob sb dwsdo “-saint-,
“-sainte-”, “-saints-” and “-saintes-" @gol.

G™3b0dgd0L O x3Mx3do Fomdmnagbowos ol gmymszowmwo bobgwgdo,
O0Igerms  d9059bermdsdo (obgdmwo Stratford-on-Avon, Saint Anthony-in-the
Meneage 56 303d06M0s Newry and Mourne (o63m@agboero. g30sbymwmo oo
G™M3b0dgo0lL y39wmoby 2030 39wgdyo dmgargdos: La Capelle Saint-Martin, Saint-
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Martin-Choquel, Saint-Germain-des-Vaux, Saint-Germain-du-Bois, Saint-Maurice-de-
Rémens [8, 47].
0595b55dg,  3530mFHM3Mb0dgd0  BYdbEH0ZMNMO  MZoELIBEOOLOM  TJo393L

3MNGHMON ©5 0LEGHMOONW 0683MEOT>305L, MHMIgdoE BbgsILBI3S olGMMormE
3960mdo (oMmdmodzs ©s ©393006M90Mw0s JMOOLEH0BbM Lsdys@mdo I3m36qd
boEbm 9698Mb, Mger0Q05Lmb, HA0bBMS LEHYEGOMI6 S FoMTMoYIBL HMAMO 3

96md6030, 51939 ©96035¢ GO OLEHMOOYWO S 3 EVIOYO 06RO As300L fgsOHMU.
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Abstract.Toponyms are a kind of chronicle, a historical and geographical encyclopedia
that has been formed over the centuries, reflects the historical events of a particular era, the
cultural and spiritual values of people - prominent personalities, saints, heroes, etc.

The paper is dedicated to the hagiotoponyms of Georgia, Britain, France, Spain and
Spanish-speaking countries, in particular — oykonyms — astonyms, komonyms with the
component “saint” which is one of the aspects of onomastic vocabulary research. In the paper
historic and geographic, historical and linguistic conditions of formation of the hagiotoponyms
have been considered. The research is based on the descriptive method, semantic-structural and
etymological, comparative analysis. The paper also discusses the impact of extralinguistic
factors on these areas.

Hagionyms or the names of saints always express concept that the canonical name of a
person is always motivated a carrier of linguocultural information. It includes knowledge of
history and geographical location and shows the relationship between a nation and religious
beliefs. The tradition of giving names to oykonyms dates back to ancient times.

Hagiotoponyms semantically contain cultural and historical information that originated
in different historical periods and is related to the languages of the peoples living in different
territories, the Christian religion.

The relationship between the country and the Christian faith is deep. The hagiotoponyms

of the mentioned countries are rich and diverse. The studied material of hagiotoponyms -
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oykonyms (astionyms and komonyms) makes it possible to analyze them in terms of historical,

cultural and linguistic viewpoint.

Keywords: Christian, hagiotoponyms, saints, linguistics, historical, cultural.
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ABKHAZIA - LANGUAGE CONCEPT

Nana Kutsia PhD in Philology, Associate Professor, Sokhumi State
University, Georgia, Tbilisi, 0186, Politkovskaya Str. 61

E-mail: nkucia68@gmail.com

Presented by O. Churgulia Institute of Georgian Language and Literature at the Tskhum-
Abkhazia Academy of Sciences

Abstract. The article is devoted to the analysis of the problems concerning the language
situation of the post-war Abkhazia, the north-west part of Georgia, occupied by Russia.

One of the main goals of the Russian Empire is to strengthen on the north-east coast of
the Black Sea. The Russians landed and captured the north-east of Georgia in order to gain a
foothold on the northeastern coast of the Black Sea.

The tragic events of 1992-1993 which resulted in the ethnic cleansing of the aborigine
Georgian population in Abkhazia radically changed the ethno-demographic and linguistic
picture of the region.

“Toponymic war” took place in Abkhazia in the period of 1990s. At this period new
geographical names (such as the names of Abkhazian military persons) appeared on the map of
Georgia instead of names of Georgian origin. Most of the cancelled names are either Russian
or derived from the Russian language.

In Abkhazia there are investigated the language peculiarity of the population living there
at present which differ significantly from those in other parts of Georgia due to the influence of
the educational system of the Russian Federation.

The article touches upon the status of the Georgian and Abkhazian languages. The study
of the factual materials has shown that the “independence” of Abkhazia has not brought the
feeling of full value. The goal of Russia in Abkhazia is russification of the territory and its
adsorption into the empire. It’s too easy after ethnic cleansing of the Georgian population and
changing in ethno-demographic and linguistic picture of Abkhazia — the north-west part of

Georgia.

Keywords: Language, History, Toponym, Occupation, Ethnical Cleaning.
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FROM LITERARY - CRITICAL THOUGHT OF GERONTI
KIKODZE

Eka Vardosvili PHD in Philology Associated Professor, Educational-
Scientific Institute of the History of Georgian Literature,
Iv. Javakhishvili Tbilisi State University

E-mail: eka.vardoshvili@tsu.ge

Presented by Institute of Language, History and Literature at the Tskhum-Abkhazian

Academy of Sciences

Abstract. During Geronti Kikodze’s scientific researches he relied on thoughts of West-
European writers and philosophers. He was a brilliant translator, critic and theorist of literature.

He speaks of Ilia Chavchavadze’s personality and works in the following letters and
essays: “Ilia Chavchavadze for a portrait”, “Traditions of Georgian Culture and Ilia
Chavchavadze”, “Ilia Chavchavadze”, “Sense of tragic in Georgian poetry”, “Poetry and
reality”, From History of Georgian Literature of 19" century”. G. Kikodze’s following
provisions about Ilia Chavchavadze are significant: Ilia democratized literary genres and types.
He considered Ilia to be the first Georgian writer who based poetry on the nearest reality of his
homeland. Besides, Kikodze thinks that the majority of patriotic poems are of programmed
character or they develop some definite subject. He considered “The Hermit” as the most
abstract creations among Ilia’s works, the moral of which is completely clear, which is rejection
of asceticism in the name of humanism. He also notes that Ilia as an artist became famous
especially with his writings on social issues. In a letter dated on 1936 “Kartli, traditions of
culture and Ilia Chavchavadze” G. Kikodze concludes: “Like Rustveli Ilia Chavchavadze freed
Georgian Literature from national seclusion, he united healthy traditions of Georgian culture
with a great ideological movement of advanced mankind. Only in times of Rustaveli culture of
Asia and Byzantine was most advanced, but in Ilia’s times — culture of West- Europe” (G.
Kikodze).

G. Kikodze’s viewpoint on I. Chavchavadze literary heritage is relevant and important

even today.

Keywords: Kikodze, Chavchavadze, Literary-critical letters, evaluations.
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“TKASHMAPA” AND MEGRELIAN PAGAN PANTHEON
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E-mail: abuladze777@gmail.com

Presented by O. Churgulia Institute of Georgian Language and Literature at the Tskhum-
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Abstract. Georgian oral tradition has gone through a very difficult and diverse path of
development. It is impossible to discuss the Megrelian spiritual culture without the ancient
Georgian tradition. Megrelian ethnographic existence and oral material allow us to properly
study the pagan pantheon along with the general Georgian and world pagan pantheon. Early
legends and narratives about mythological characters are very important, but due to the lack of
written sources, such legends and narratives have remained as a reminder of the existence of
people, which is necessary to restore the views that fed the minds of our ancestors. The epic
tradition in Megrelian oral tradition is mainly presented in the form of fairy tales. A fairy tale
epic is a highly diverse genre of folk sayings. Motifs depicting local life are abundantly included
in the Megrelian magic tale. This time we will talk about a mythological character considered
to be a hunting deity around a woodpecker, about whom stories are still preserved in Megrelian
oral tradition. We can conclude that the result of the primitive thinking of man at the lower level
of mythology is the legends and legends where the representatives of the pagan pantheon
(Tkashmapa, Ochokochi) appear next to people and possess the magical qualities that make
them obedient to humans. They also give people the fortune to hunt. The woodpecker appears
to be a hunting deity. And Ochococh occupies an important place in the Megrelian pagan

pantheon.

Keywords: Megrelian pagan pantheon, Tkashmapa, Ochokochi, Makhutela, magical

properties.
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Abstract. Mascarons are sculptural images of a human face or animal, carved from the
back and attached to a flat base.

One group of mascarons combines fabulous creatures - griffins and similar images. Most
of them are realistic images of lions, leopards, dogs, cats, eagles and others, but there are also
a large number of characters from Greco-Roman mythology, such as Dionysus, the god of wine
and vineyards, whose head is decorated with a vine wreath and a pine cone.

In architecture mascaron appeared in Italy in the 17th century and then spread to other
European countries. Originally it created to scare souls, even though aesthetic beauty and visual
greatness were no less important. Baroque and Renaissance furniture style is decorated with
mascarons and griffins. Although, according to the architecture of that time the furniture is
heavy and monumental, the mascarons depicted on it, bear this heaviness and are distinguished
by their monumental nature.

It is known that the Principality of Samegrelo under the rule of Dadiani had quite good
relations and kinship with France. The European style was an integral part of the life of the
Dadiani Palace, therefore Ekaterina Chavchavadze-Dadiani and her children shared European
education and under this influence, they set up their home; Furniture was specially ordered in
different countries of Europe (Italy, France, Spain and England).

Salome Dadiani-Murat also inherited part of the furniture of Napoleon Bonaparte,
including secretaries decorated with the faces of children and women.

There is not a single armchairs and chairs decorated with figures of lions, expressing the
ideals of earthly domination; Pumps and wardrobes are loaded with the faces of women, men,
young people, children, as well as fabulous-mythical characters, griffins, bucentaurs, satires

and other images.

Keywords: Dadiani Palace, Museum, Mascarons, Exhibits, Architecture.
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Abstract. The name of Mikhail Bakhtin is known to all the literary critics. The article
discusses Bakhtin’s aesthetic theory as a whole as much detail as possible and presents the ways
of its development.

It is difficult to study and understand Mikheil Bakhtin's thought. The reason is the thesis
and conceptual forms of expression of thought, together with the complex and peculiar style of
the scientist, which are similar to intuitive aphorisms. Bakhtin was interested in the ontological
nature of man, which often does not coincide with his personal characteristics. He 1is
characterized by a special individual thinking, he does not like the abstract-local space of the
scientific traditions of the previous period, which he considered acceptable, only one variant of
reasoning, ie B was always equal to B.

Mikheil Bakhtin’s scientific legacy often includes contradictory directions of
philosophical thought. One part of the scholars argues that Bakhtin’s ideas are a continuation
of the Russian intellectual tradition, while the other part claims that he was closer to Western-
European culture, in particular; With structuralism and Marxist poetics and that his ideas are
intuitive with postmodernism. These ideas are often diametrically opposed and even
incompatible with each other, which sometimes even leads to a distorted perception of the
creative heritage of the scientist. Bakhtin rejected scientific abstraction and preferred a
particular idea, a specific individual subject operated at a certain time and in a certain space.
He tried to connect Russian free thought with German philosophy.

Whether Bakhtin was able to combine the fields of philosophy and aesthetics, it is
important to note that his philosophical pursuits, imprinted with a deep humanitarian pathos are
directed towards the person and his constant spiritual renewal.

The classical and ethical postulates given in Bakhtin's works, which are also related to

analytical research in literary criticism are relevant and interesting today. They amaze us with
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the richness and depth of philosophical thought which is the greatness of Mikheil Bakhtin as a

scientist and researcher.

Keywords: Bakhtin, dialogism, aesthetics, structuralism, time, space.
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Abstract. The article discusses the role of personal responsibility in
preventing/containing a new coronavirus pandemic in the context of social responsibility
theory. Georgia's centuries-old successful experience in fighting infectious diseases was based
on the practice of social distancing. Amid the spread of misinformation flow and conspiracy
theories, the society could not properly understand the risks associated with the pandemic.

The article shows that after overcoming the first wave of the pandemic and easing the
restrictions by the authorities in the summer of 2020, the population was not ready to take on
social responsibility in order to curb the further spread of pandemic followed by a new wave of

infection with more serious socio-economic consequences.

Keywords: COVID-19, State of Emergency, Isolation and Self-Isolation, Social
Responsibility, Personal Responsibility.

Introduction. More than two years have passed since the world has been living in a
global pandemic that has called into question a number of issues in public and political life.

The political elite of the Euro-Atlantic world faced serious problems: on the one hand,
they must defend human health and dignity, on the other hand, the universal values of
democracy. The developed states proved to be dysfunctional and failed to take effective
measures to stop the pandemic. Analyzing the causes of American dysfunction, Charles S.
Maier concludes that the symptoms of American “decline” were in place before the Corona
virus made them visible: the long-term trends toward growing income inequality, the under-
funding of public education, the difficulties in accessing health care, and most clearly the

intense political polarization [1].
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In conditions of an overcrowded health care system, isolation/self-isolation has become
one, if not the only, means of protecting one's own health which is strictly controlled by the
government. Restraining the disease spread requires collective responsibility, which includes
collective punishment. Roderick Condon argues that it clashes with the neoliberal model of
social reality. According to him, the question of post-pandemic societal transformation should
be examined in terms of the pre-existing legitimation crisis of the neoliberal social model. From
this crisis two social movements have emerged in contention for control of societal
development: radical-pluralism and reactionary-populism [2].

During the coronary crisis, Georgia faced almost the same problems as the rest of the
world. A weak health care system, shortcomings in education system, growing social
inequality, problems of regional development manifested in the first days of the crisis. The
authorities had to solve important economic and social problems in a force majeure situation:
stop the spread of the pandemic, ensure access to health care, protect vulnerable groups and
protect freedom of speech, and so on. In such conditions, the lockdown, declaration of a state
of emergency, quarantine, and self-isolation have become some of the main tools in the fight
against the pandemic.

The situation in Georgia is exacerbated by the Russian occupation. Citizens living behind
the occupation line are vulnerable to the threat of a growing pandemic and the resulting
economic crisis. Russian information warfare also remains a problem, one of whose targets is
the Lugar laboratory. The aim of the Russian disinformation campaign is to falsify existing
reality, to demonstrate the need to distance Georgia from the West, disguised attacks on
democratic institutions [3].

The topic of “microchip” conspiracy theory and vaccination has gained relevance. As if
the vaccinations serve the aim to gain total control over people, artificially causing diseases,
etc. In the face of such a complex media landscape, it has become challenging to develop a
well-organized communication strategy for understanding the risks of a pandemic. The website
StopCov.ge was created, where information on the course and danger of the disease was
available in Georgian, Abkhazian, Armenian, and Azerbaijani languages, but it was not
available to a significant part of the population due to lack of the Internet.

Ethnic minorities, living compactly in different regions of Georgia, found themselves in
an information vacuum, which contributed to the rapid spread of the virus among the
population. It was important, with the support of the EU and in coordination with the
Government, to conduct an on-site information campaign in minority languages.

The analysts are studying the long-term impact of the pandemic on the economic and

cultural life of Georgia. This problem requires a comprehensive study of processes and
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multifaceted structural analysis. To date, interesting works have been created [4; 5; 6; 7; 8],
which discuss the government's anti-crisis measures, the legal aspects of the state of emergency,
human rights issues, and the rule of law during the restrictions.

The purpose of this article is to analyze the social responsibility of society during the
period of tightening/expansion of restrictions. Social sciences consider such forms of social
responsibility as individual moral, political, legal, economic responsibility. The responsibility
of political institutions implies the interconnection of constitutional, legal, and political norms;
Religious associations, civil society, businesses, etc. bear their share of responsibility.
Naturally, it is difficult to cover all these areas in the format of one article; so, we will limit
ourselves only to personal responsibility since the moral and legal responsibilities of a citizen

to society and the state is to comply with laws and existing ethical standards.

The historical Experience of Combating Infectious Diseases in Georgia

For centuries, social distancing, isolation and self-isolation have been considered
effective means against the spread of infection. Georgia has extensive experience in fighting
plague, cholera, measles and other infectious diseases [9; 10], which was primarily based on
high social responsibility and, along with the observance of other sanitary rules, manifested in
distancing or self-isolation from the focus of infection. Until now the Anatori burial vaults have
been preserved, where the infected buried themselves during the Black Death epidemic [11].

The Georgian historian Tedo Zhordania in his personal letters emphasizes social
distancing as a method of containing the spread of infection. In one of the letters, dated October

1909, the author tells how he temporarily relocated his children during the spread of
Scarlet fever in Kutaisi [12:56].

These letters contain interesting information about the complications of Influenza, which
causes Pneumonia and death. They also present details on the level of development of medical
diagnostics in Georgia: the doctors were able to do a urine test and determine the number of
proteins and granular casts in it, which was important for the diagnosis of kidney diseases
[12:3]. It is known that back in 1897 for the first time in entire Caucasus, X-ray and
electrotherapy rooms had been open in Tbilisi. The development of a network of clinics,
sanitary and preventive measures carried out by the Government of the Democratic Republic
of Georgia in

1919-1920, during the Cholera epidemic [1], significantly weakened, along with other
infectious diseases, the so-called Spanish flu and decreased the number of its victims in Georgia

[13].
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In the fight against the pandemic, it is important that the population understands risks
correctly, adheres to respiratory etiquette and understands the need for social distancing and
isolation.

Cambridge University studies clearly show that risk perceptions of COVID-19 are
strongly and consistently correlated with empirical knowledge, traditions and socio-cultural
factors, the dominance of social values over individual interests, social efforts and trust in
authorities. Researchers argue that a better understanding of not only the knowledge that people
have, but also social and cultural factors that drive COVID-19 risk perceptions around the world
could help policy-makers design risk communication strategies [7: 10]. According to UNICEF
study, the level of knowledge and perception of the risk of COVID-19 among the population of
Georgia is quite high [17], which created a positive attitude towards the measures taken by
government to combat the pandemic, increased confidence in them and all above mentioned
raised expectations that the population was ready to take social responsibility for fighting

against spread of the pandemic.

The First Wave of the Pandemic and the Declaration of a State of Emergency

On March 21, 2020, upon the submission and co-signature of the Prime Minister, the
President of Georgia issued a decree declaring a state of emergency and a decree “On Measures
to be implemented in Connection with the Declaration of a State of Emergency throughout the
Whole Territory of Georgia”, which was approved by the Parliament on the same day. The legal
basis of the decree was the massive spread of the novel coronavirus (COVID-19) and the
growing challenge facing the country in order to adequately respond to the pandemic, so that
the State fulfills its constitutional obligations to ensure the necessary public security in a
democratic society, to reduce any possible threat to the life and health of the population of the
country.

On March 23, 2020 the Georgian government adopted ordinances # 180 and # 181, on
the basis of which imposed a number of restrictions on transport services: international air, land,
and sea transportation; banned transportation of more than 3 people (including a driver) in a
vehicle; shifted the educational process to remote learning; restricted the cultural and sporting
events, rallies and demonstrations, as well as meetings in public places, public events involving
more than 10 individuals (for example, funerals, weddings, and similar events); restricted
economic activity, including the supply and sale of all goods and products, except the retail sale
of food and feed, household chemicals, hygiene products, medicines and veterinary drugs,
during the state of emergency [14]. The municipalities of Bolnisi and Marneuli were
quarantined due to the internal spread of Covid-19 infection; for the period of the state of
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emergency, all types of transport were banned in the territories of the above-mentioned
municipalities from April 16 to 27 [15].

The restrictions were managed by monitoring global trends in accordance with
international recommendations, taking into account the analysis of the epidemic situation and
possible risks in the country. At the same time, the Georgian delegation sent a notification to
the UN and the Council of Europe about the derogation from the relevant articles of the
International Covenant on Civil and Political Rights and the Convention on Human Rights [9].

In accordance with the recommendations of the World Health Organization, the rules of
isolation and quarantine, respiratory etiquette were determined. An innovative STOP COVID
app was created that allows users to know if they have come into contact with a person infected
with COVID 19.

Population found it difficult to accept the social distancing and self-isolation rules
introduced during the first wave of the pandemic. Part of the population did not comply with
the restrictions, conducted ceremonies (weddings, commemorations), and participated in
religious holidays. There was an arbitrary exit from self-isolation or quarantine space, not
wearing masks, etc. Citizens often violated curfews and other emergency measures. According
to a government report, 8,716 individuals and 21 legal entities were fined for violating the state
of emergency in March-April 2020 [7:39].

The inconsistent policy of the government towards the Georgian Patriarchate has caused
some confusion. Despite the prohibitions, Sunday services were held in churches, including
ceremonies with an overnight stay. These actions challenged the rule of law and the civil sector
openly accused the government of implementing “selective quarantine” and “discriminatory
quarantine” policies.

According to experts from the non-governmental organization Transparency International
Georgia, which monitored the processes taking place in the country, the government's actions
at the initial stage of the fight against the virus were timely and effective [16:28]. Unfortunately,
the risks of infection were not fully understood by citizens, social responsibility was low, and

positive dynamics in preventing the pandemic was achieved thanks to state control.

Personal Responsibility Policy and a New Wave of Pandemics
According to the International Monetary Fund, the anti-pandemic restrictions have
simultaneously weakened economic activity around the world, especially in the service sector,
and hit the labor market and international trade hard. The Georgian economy is in a difficult
situation. A significant part of the population was left without a permanent source of income

which created a real threat of a sharp rise in the level of poverty. The World Bank has provided
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Georgia with an $ 80 million financial support package to help mitigate the social and health
impact of COVID-19 and Asian Development Bank approves $ 200 million policy loan.

The government has implemented a number of social projects, including providing
compensation to employees and self-employed people, who lost jobs; support for small and
medium-sized businesses, and so on. However, these measures were not sufficient to stop the
process of economic decline. The country needed to return to its usual rhythm of life in proper
time. The return to economic activity was facilitated by the so-called COVID fatigue - society
demanded the removal of severe restrictions and a return to normal life.

The easing of restrictions has been carried out in six stages. At the same time, the rules
of social distancing and respiratory etiquette, wearing a mask, etc., have been preserved. In
short, the responsibility for containing the spread of infection has been delegated to the
population, and this meant taking moral responsibility both for their own safety and at the same
time the security of others. However, against the background of business activity of tourism,
restaurants, and entertainment, it was impossible to maintain the achieved control over the
infection.

The authorities, for their part, relaxed control over compliance with the
recommendations; international visitors were allowed to cross the border without any testing
for Covid infection during the tourist season. All this contributed to the uncontrolled internal
transmission of the virus and the emergence of a new, more aggressive wave of pandemic.

The number of infected people rose sharply in October during the parliamentary
campaign. While as of October 2020 there were 32,744 cases of the disease and 270 deaths,
then by mid-November 2020 the number of new infections daily varied from 3,000 to 5,000,
and deaths - from 30 to 50. As of February 21, 2021, 268 355 cases of infection were registered
(about 7,2% of the population), and the total death toll was 3 435 [4], which gives death rate of
1.3%. These figures are alarming for such a small nation like ours.

Taking into account the epidemiological situation in the country, the Interdepartmental
Coordination Council decided to introduce a new lockdown from November 28, 2020, to
January 31, 2021. As a result of these measures, a new blow was dealt to the financial and
economic systems of the country, which directly affected the socio-economic situation of the
population.

According to ISET, which relies on data from GEOSTAT, unemployment rose to 12.3%
in the second quarter of 2020 (April-June), 43.8 thousand employees lost their jobs. As of
January 2021, the country's external debt is $ 22 billion, which is almost 54% of the expected

GDP. According to the National Bank, the average economic activity in 2020 was -6.1%.
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According to current forecasts, economic growth in 2021 is expected to be only 4% [17].
With such forecasts, the economic situation of the population is likely to continue to deteriorate.
Trust between government and society is especially important when constraints need to
be relaxed. The second wave of the pandemic showed that the infection can only be stopped by
joint efforts of the state and society, the manifestation of social responsibility and social efforts
on the part of the population. With the easing of restrictions, everyone should take on the moral

and personal responsibility to care of themselves and others.

Conclusions. The government and population of Georgia, like the rest of the world, met
the first wave of the pandemic unprepared. The pandemic made the socio-economic and
political-legal problems especially noticeable. Weak economy and health care system,
problems with education, low social responsibility has become the main challenges of the day.
The government's anti-crisis measures were implemented in accordance with international
recommendations and were based on an analysis of the situation in the country.

Due to misinformation, it was difficult to conduct a correct information campaign. The
problem was exacerbated by the government's preferential treatment to the Patriarchate of
Georgia. Thus, in the face of weakening government control and increased economic activity,
the population was unable to take personal responsibility for preventing/containing the spread
of the pandemic, which contributed to a new outbreak with more serious consequences.

Society has already accumulated some experience and knowledge in the fight against the
pandemic, therefore after the loosening of restrictions, planned for the spring of 2021, the policy
of personal responsibility should come into force, we should strengthen social efforts and each
ofus should take on the moral responsibility for observing social distancing and other protective
measures. But the situation is aggravated by the fact that Georgia has not started mass
vaccinations yet. Will strengthening of social efforts be enough to avoid another lockdown with
complete collapse of the financial and economic system of the country? In the post-pandemic
period, great attention should be paid to updating the humanitarian agenda. We must promote
awareness of social responsibility and social solidarity among young people; we must comply
with the rules that are now being developed, including respiratory etiquette. Along with
educational institutions, other social institutions should be involved in setting these new

standards.
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bb3s ©MbolIdngd9d0L (330l IMEMSWIMO 351IboldYGOMBdS.
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5350gdsl; 89306560BMbmm ol Hgligdo, MHMAWYdO3 585535 Yoe0dYds, 3500 Mo,
(9B30MOEHMOMWOo 30g09bs. 58 9bsEro BMMIGOOL ©33300MYOL Logsbdsbsmegdanm
50990 MEGdJOMIb  ghmsE, bgwo  Mbs  TgMfymb  Ubgs  LmEosey®ds
0bLGHOEGHGJOSG.
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35MLYOMDS 9B Fsm0 305979 BH0DMBds. LESBH05d0 Fo®mdm©agbowos 0d Jggagdols
dm3erg s0fgcs, O®MIgeoE 0degzs dgledwgdemdsls sg0bsbmm, gMmo dbGmog,
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960035 50d0bolEBME0 560G s A9BFYMOO0s LOIMMIMO 33060370930l
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BogOHOM 3MMOMGIYO0L JMY35M9d0L AHgd0. 36300 30050GOS 39MBIHMBL, 0
690 39MmEO MNBOHM JMLabgebgdgEwos 306309 990m{idgdol mmL“ [2].
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Abstract. The article is one of the components of the dissertation “The Role of
Metacognitive Management Theory in the Positive Transformation of the Abkhaz Crisis”. This
component examines the tools for assessing the quality of peace process management. One of
the causes for unresolved conflicts is the lack or ineffectiveness of these systems. The article
provides a brief description of the consequences that enable us to see, on the one hand, the
fundamental shortcomings in the state management of the Abkhazian conflict. On the other
hand, we can present the necessary but not sufficient conditions for resolving the Abkhazian
conflict: the so-called permanent monitoring of peace processes and assessment of the quality
of their management effectiveness through a state-level institutional instrument.

The article introduces for the first time the concepts of political qualitology and political
appraisal. There is a new type of “conflict of evaluations” derived from the Abkhazian conflict
and the introduction of the concept of “meta-evaluation” to resolve it.

The information in this article is based on the principles of metacognitive management
theory presented by the author. Metacognitive management is presented as the management of

a specific object management system. The basis of this meta-management is meta-evaluation.

Keywords: Conflict of evaluations, meta-evaluation, qualitology, estimatology.
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296Ub30309ds gMHMT9bgPOLYYD bgerdn30¥egd9d0lL J0dGd0 MMYBML/LEO™MIEOOL

56 bgerdmdfig®oms Homdmdsaqbemdols dobgzom. gb xam3gd0s:

1. Bogmmsdmmobm bGOIGHMOgdol Joge Jomgdmeo b.b.-ms xamMR0;

2. 30653060 dMs3565390900L 999 d0MqdMeo b.b.-ms X3MRBO;

3. 3mbgwod@ol  dmbsfgldoygdws  B3gaoswes dgddboeo  m®IbGHozo o6
96535030 MmEORBML 96 LEGHOMJEOOL Joge Jomgdmeo b.b.-ms xamxa0.

By bsddg0MdM bgandg3ermmgdgdo 449

255

123
71
B59610058mM0LM 30653060 139305 MG
BEHOMIGHMOPR0L Jogh  Fegm3s6398900L  F9Jdboo gemmdeogo
dowgonwo 8909300 dogdo LAHONIGYOIOL
b893Endgdo b893Endgdo 8909300 dogdo

58936 ndgdo

36553030 # 1: 153d30MOM bywdy309egd9gd0L X 318900 s dgLadsdolo
©5m©N6M3MH030 456550Nds F09MNd0 MMABMAdoL dobgaom (1991-2008 §F.).

0096080300900 449 150930 MdM bgEdn3M1MEgd0EL (Msxozo #1) 123
3799630 00gdMwos LygMMsdMmMobe BEHMYIGHMOM9dol dogh. 71 ©m3mdgbdo
9009005 30603000 FMEs3565390900L Jggys© domfigmwo Fgmsbbdgdgdols
Log3mdzgebg, bmerm 255 - 30060300dEob dmbog3s09ds 139305 es© dgddbowo
6HIbO030/861535¢0FBO030 MEORIBAL/LEHOIEHIOOL Foge (LEFMTom X QBO, 3T0LOS,
Lbg.).

159930MdM bged93M¥IGdsMs MMEIBbMOIM030 S M30L906030 bsEOBOM
©5P0bs  FME535615399gdLs s bgandg3Oegdoms 89908539050  HNYLgmolL
9mbsflorgmdoll gm®INd0; godm3wobs  Bods®m3zguml  Lsddzomdm  3MHmEgldo
MLgols Imbsforgmdol, JmesdsMs39090do dolo 3mBoEomboMgdols s MmOl
53bobggEo dmbogdgdo. Lsddz0MdMm bgdg3mvwgdsms 153039 XyMRBIO 39O
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BBl MHMLgmol dmbsfoergmds, mdgs ol s©00bodbgds Lbbgosslbgs FmMToms o
OOMWOM Y, 9530939, 2obLb3939dwo 0bEHIBLOgMdOm. FsbzoboEmm Gligmols
dmbsfogmds 15330 MOdM bgendg3Mgdsms bYA03g XYMIRBAO (39C-3IW3Y.

X380 I - LsgHmsdm®olem bE®MmdEMgdol dogH domqgdvIcro 15dIZ0EMOM
bwdg3ewgdgdo:

L59MMSTMOOLM S BTMIZOMBIMITMOHOLM MEOYIBODBI305MS Boge FowgdXIeds
©®329996¢ 988> (OB 30900, Bowsfg39H0OwgdYoo, 1bZ.), Gmdwgdog Jgddszws
@5 80050M00M0s  F905M00MgdMEo  3mbgwod@gool  dghgcmgdols b dsomo
G6obLEMEO>300L396, 4903390 3MDBoGH0MOO Grmeo Jgolitrmes 3mbrwod@ol
dbsMgms  IM535653930L  Bo30olsh  ILELbEMTs.  sgocoms, 2000-2004
Pa0gdol Imsdsmszgdoms 3MHMmEgLgddo OoGHIH dMmEIbols s 3500 Fowr053060l
159§0056MdY, FogOm-b ggbg®m oMo 0360l 1330S MG FoMTMoYIbgms Mobydo,
sbbO3L 08 LOOMYIENGGBL, HMIGIOE SOLYIMIPS JoMNZJGILS d HBLDYOL TGOl
9.0. dmgboll ©m™3MIgbEHoL gobboergolisl. 2000-2001 {iergddo ©@oGId dmqbds
dbs6990mb 3Bl ES30000  Fg0dmdsgs  ,md0oLLy s LmbAl  FmGol
23 g05dMBOWgdsMS  49d0x360L  doMomso  3M0b(303900%,  Goi  boba®dwrogo
m056bAMGIOLS 5 FME5356153905000 dMO3ME0MYOOL LoRmA3zgo 50IMBBS. M3,
LPMOgIO  BogmmsdmOOLMm  FBSMEOFIMsT, GMIgros Moy  MYHBME30Ls S
3°050939GH0gdsdo  50LsbY, FHBsMNIOO TMWB3565390oMS  FoQ0ELMD  IdCIMB.
LOdMEMm  xsddo, 53 XAMNBOL ©™3IMTG6EHJOTs A93egbs  0dmbos  3MbzodEol
199099 39dBY, MO M FOMS S J553E0YMS >0 FgMBHIYDJdO, 259260dgegdobsm
15gd05bMds  Bsddz0MdM  3MMEILYddo,  9HoMBMYdObsm  TMEH3M5390900 O
0990490539006500  sboewo  Boddgz0Mmdm  Jgmabbdgdgdo, gHBOMbsm  sOLgdMErOl
9O GdSDY. SLYMO 3MBOGHOMMO 253wgbs, BofoMdMOZ, SLobMEos YogBM-Us
39696M5cmMH0 803boLs s, 93MJM39, 399M™-U 39bgMswmGo dozbol IgAMdIOM
X330 $9300 93996900l (59960308 FggMmgd o 9Es?goo, Logmsbygmo, oo
06035690, gM3s605) o3emdsEms dmblgbgdgddo [21, 22, 23].

128



3memo@ngob dg(3b0gMgdgdo — Political Sciences

L538300MdM b g8y 3G gdgd0 (Lyyew 123) 30dMYdO LogMHILBMGOLM
b OIEHGdoL Jobgpzoom
44
29
25
13
7
] : :
.
’ © e e
éb@@ & :sb@o ggéfp (g)é‘ e@;&é <°_>® o cgo—a‘bo
55 & $ £
0 S
&Qé‘

3658030 #2. Lodd30MdM By dY3MHEgdIdOo (L 123), 303 DO LogMHMSFMGOLM bEHGYIEBIMJdOL
9obg3000 1991-2008 fargddo.

AMLgool Imbsfowgmds LBogemsdmMobm LBEHMMIGHMOIOoL (kamzo I) dog®
90090 1sdd30MdM  bgd93Mgd9ddo  Lb3zoolbgog3sM0s.  aMox03do  #2
Domdmeagbocro 7 LogHmsdm®olcm LEM™MJEMO0B, (39039 Mbs 500bodbml 4
BAHONIGHMBS, OMIgwms F7Fomdsdo MY 3060306 IMbsfowgmdl. glgboos:
3996, LO-UB LYdFM (9360 LobgEdfoxzgmgdol bgeddmzsbgwms LsdFMm), 93OMLIdFM
@S gMom. 6> mdds Mbs, MMLgmol  Bmbsfowgmdol BMmG®Ts s MM
bb3005Lb30835M00 50b0dbME MMABODIE0sMS Fdsmdsdo, FogMsd sl Msdgbody
39699m9ds, ®MIgd03 Bogdzgel 0dwgzs 30R0JOM®M, MM MMiigmMOl BgIMHSEOL
535390000  15305GOLO  BMBGH035305  3Jmbs,  ™Mogzolo  LEMRJdIo  FogL™
dmbsfoergmdom, Gggbermeqdobs sHsEro GO sMbodbre MMYI6oBE0gdd0 ©d
1583300 MdM byerdn3M1¥gd9d0l doMgdol 3OMEILBY Ms30L0 o3 gbs dmgbrobs. gus
3909090930  0ogm  OMLgOlL  3mWo@03MM0,  MJuombmwo s BobsblmEo
06@&9MmgLgd0L  ©530594MmB0Egds: Bods®mm3guml 3mbgwod@ol Bmbsdo doMmsdocmo
LsAbgEOM  FmbsffoEgmdol  LsgmmITMOOLM  Wgao@0ds305,  LdJoOM3germdo
39boggdmo  OMlewo  LEdbgOM  3MbEH06YgbGHOLMZ0L  Bog®MSTMMOLM
983000M00LdYMBgol  Fsbo@ol IM3m3zq0s; “Y8odMMYdOL LodFMDBY sTSEHJIOMO
Lobgerddmzsbgem  HMmEool doEgds OHMLIo  (Bma305690000 ©LM-b) LsdbgM™
3Mb&0bg9gb3 oL doge dd30MdOL F9bsebbgdols s 393bwol 99Hy39G 0L @S o™
©53mM0dMmMgooL  Bogddoobmdom  (RogMm-b  Lowsd3306M39d¢m  dolbool (UNOMIG)
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35059 M5Q); 359MM-b 29bgMo 30356056 BmbIE0HO OSBEMYds ogMm-ls
39696 5c0H0 30360L GAMdOMS X350 dmbsfowgmdoo.

1994 ool Bosmzeom bodoOmmM3geml JgosMs0gdww 3mbaeod@gddo HMLgmols
X960 3065306 dMmbsfowgmds. X9 300093 390LEBIOEOS-ge3060L 1991 fiewols 23
oGOl IM5356539090000 FJorfgmwo Jgmsbbdgdom, LodFmms Mool LoxsMobim
Bsfoegdols LodbGmgo ®mUgmol  93GH™MbMIoHo  mEdosb Lbgs  ©oberm3s:300HY
390053965 Mbs HYygdoym. 58 Jgmsbbdgdols LadoMmoldoMme, LLM3-b »dsmeglio
LSOFML 1991 fierol 1 53000l IYJbowgdom, LsdbMHgm ™mligmol s3@MbmIowe
mddo Logobygdm 9AMocMmgmds 45dMEbIEs s 53 Jobgboom LLEG3I-U Jobogsbo
X960l dmbsfocrgmds ga0GH0dMMo Aobs. IMma3006900m, 1992 Fgwl, Gmligomols
MBOGOSMM0  45b3bogdom, GMlgmo  3993sboBHMMws© s  93MbMInIMMO©
95356MHgdm©s  sx3bsHgmdo  JgooMmogdwo  3mbRwod@om  sHIGMsgdMen
dbobEgMdsL. MM, BodoMmzgwml 3o6Mesdgb@ads, ©ofiygdero 1992 (erosh,
259mbE3s 9MgIMHMO 9RI60gds, OMIOMSE odMOEbss, MMI Olgmol KOO
3065306 IMbsfowgmdl gosMomqdme 3mbxgmod@do s3bsbgmdo LodoMmzgwmls
$0bs50dgy s IMoMBMZs HLgmOL XML 2593565 LodoMmzgarmesb [19, 24, 25, 26].

319039 9MI>MGMdS 0gm LB MLgmol Jodsermwgdom, 1992 {erol 24
0360L0L  dms35653900L 8999 LoJoMmzgwwmls s MLgmol 3M9BoIbEgdo
090056b3bb, H™A LEAbOYG MLgMOL 3MBFOEHOL BMbOWIB Mgl Mbs 993965
530L0 X560, VM (890mbggzom) 56 Bsgmwoym 3mbgwod@do. 1993 (ool 25
0909630l )60 gdom, BodsMmzguml  3sMHWsd)bBHds 0lg3 ©s)d39d0MO©
259Mmo3bss  sx3bsbgmdo  MHMLYMOL  XoMOl  Yymaxbs o 935w LygMmzgEomls
Lobgedfoxnm 9gmom®l, Bmsdsts3gds 9hocdmgdobs Mmlgmol  3MHBoabE b,
LogdoMmM39wml 3MbgBodEHol Bmbosb MGlgmol X sMol IMYm3bgdwoz0 gogz3960L
05M05%D9. 89009350, LoJoOMZgEM-OlgmOL 3019HB0IbEMS 1993 ol 9 s3Gowols
I535653900L 853500 Logsbo 0bggz MMgmol XsGOl 993965 ogm. s©0bodbmwo
9t53565390900L 999y 80s0fogl Ggmsbbdgdsl, Mmdwol dobgzom Gligmols
X9OL LogoMM39wmb GHIMOEHMM0s Mbs YEBHM39d0bs 1995 erob 31 ©939309OL [25,
26, 27].
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03 39600m©olL  96053emdsdo, Lobsd LodoMmzgwml  3mbgwoddol Bmbsdo
oLEM306090E HVYLIPOL KIOL ELM-b LHTIZ0MdM 3mbE0bYIBEHO Po56533YdWS,
OO0 FBNFYZNGLI  FROWMdWS,  3MbBogHol  Bmbyddo  gsbwrygdIEo
LMo KSOMOLMZ0L BOTIZ0MdM 3MBE06Yg6EOL LogMmSTMOOLM LB SGHMLO FogMM-
Lob dogom. dmy3z0569%0m, GMLIMOL Xm0 BBs33WEs ELM-U  LsTIZ0EMIM
3Mb6E0bggbBHom  3mbxwoddHol bmbsdo. gl OMLgMTs TG JO0  BsdOEGdS©
399Mm0yggbs, 299M™-80 450d0gMS LOINDIMO LBEASIGHMLO, MMI B OHMEO
53bd30s 30g0m LogoMmzgeml 3mba3eod@gdol dmbog356M9d9ew IMes35653909030
dmbsforgmdobmgzob.

RMOHISYO5©, CLM-U 3ME IGO0 3bEHOBRIBEHOL 2obesagdol Logwydzgwo
0gm  dbsmgms  (bodoMmzgemlis s s53bsbgmol  LEAHMMIGHMOIOOL  A9B(EboYdY)
090006b3gds, MHMIgeroi J. 8mbzmgdo oo™ 1994 erol 14 dsobol Lsddzomdm
b9wdg36engdom (39berol 895y39GHols s dFbodgms sdMGOHOTMOGOoL dqlobgd
090006b3gds).  50b0dbMe  bgEd93Megdsl  LogdzsE  gm  ©L;-b 936
Lobgerdfiogm  bgerddmzsbgwwms  ©93wsMms300 0905050 gdmwo 368w gdols
9m2350900L IBoMdIBY (LM-b BodFML Y3 IMSE0, 15 33M0Wo0, 1994 . 4. mb3zm30).
3mbxwog@ol dbomgms d0gm ©Lm-L Bsddz30MdM  3mb3EH0baIbEHOL  sx3bsBgmTo
39653980L MbM3bsBg Lodslvybm, Qo9MM-b »0dMIMYGdOL LodFMA 565 FoMEHM 50MS
©LO-U 3mBEH06y9bEHOL Loddz30MdM FobsEO sx8bsBYMT0, 6599, LB ghHmo
Mgl 2oaligs  MHIN6gds, GmIwol  dobgzom GO gobs  gogem-l
<d0dOHMmgool LadFmb Fgzmms dmdbLgbgdgmo LM-U LsdIz0EMdM 3MBEH0bY96EOL
159§8056MBIBY sx8LIBYMT0. 53835050, OYlgmTS J0OPM TIEHJOOMO b BMbJ30s,
GH0Iwomsz dsl, 29960m-b g9bgMomMo 30360l 3sMowgEwMo, MdodMHmgdols
LodFmbmgzol Mbs F0gfimEqdobs 0bxm®mTs30s, Slg 30350, dgmeg, LsIIZ30MdM
3Mb6&0bg9b3Hbg (LM-L L¥FIZ0MDdMYDDY), MMIgEoE oYO™-U LsSF330039d M
dolool (bLogo@mnz9wmdo 1993 fierols Jsoliosb 89300s) 3o6oegEw@s 1994 fferowsb
23965bm® 3090 LJI0bMOIL Lads®mzgwrmdo [25, 26, 28, 29].

50600950, 1994 fiewosb 2008 (Hersdg GMlgmol xMbds0s 3093 RO™
3950D56M©s LO-U 1YTIZ0MOMYOOL BoddosbMdOL Tglobgd YdoIOMYOOL LodFMbBy

dmdblgbgderol  sbo@Goom. 89659y, 1993  Hwosb, GOl  BgOYOMS30s
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L5JoOMZge ML 30603000 E OOl IMY35MGOOL JROOM, F59MM-U 3969M oMo dozbol
993™05Mms XaMRBdo IMbsforgmds. gl FsbsBHo OMLgML A99OHM-LRSD 3Jmbos
d0bo3gdmeo [30].

3905 50H9gO0wwo 99doboBagdols, MMLIML, MMaMOE 359MH™- MBodmmgdol
LSOFML dmdog §93MLs s gMO™-Ui dmbsfoerg Lobgedfogml, 3Jmbos 39E™U
399mygbgdoll MFBgds, MHMIGoE 9sb godmoyggbs Bods®mggwrml  30mbxwod@gdols
d9Lsobgd  295)Y39BH0wgO0L  odmBGHObolsl.  3gMdme, 2005 Fgwl, %96 gmom-b,
930569000, 2009 fgl, ogcmm-bs (UNOMIG) s gmoom-U (The OSCE’s Border
Monitoring Operation (OSCE, BMO)) b5593306390cm Bogddosbmdsls 39@™m ©ssm
Gmbgonds [31, 32].

Bosmgeos, G™I I xamxz30l bgedg3myegdsms dowgdol 3Mmagldo Mmbgmo
bbgoslbgs BMOI0MS S HMEOm 5JGH0IMS© IMbsfowgmds 2s9MHm-do, gmomm-do,
9360mBsdFMTo, ELO-U LodFmdo. oL 13FsMOLO FMFH0353053 3JMmbs, MM Msgolio
dmbsfoergmdol gm®Is s Mo BgM3GEHIP 359Mqggbgdobs s 393egbs dmgbobs
150d30MdM  bgerdn3egdsms  domgdol  3MHMmEglls s Fobssdlby. M3,
M309dGHMOMBOLMZ0L, Mbs  900bodbML, ®MmI  sdolsmgzol, sl FMEOTsOO
L53MIZgOo  AOBBS, o3 A9TMOboG M, 8oy.: 3MbBEogGOL Tbotgms dogk
3939909999 J035M™039030 259OH M-I J0TSO0).

X350 1L 306053060 dMWs3565398900L 999y JowgdMmo 1sdd30MdM
59 893GEgdgdo

306530600 535653909008 99Ro© d00gdMe  153dI30MdM
bgd93Oegdoms  ©M3dgbBHool  xamxno 71 ©@m3mdgb@l  dmogegl. gL
©™ 3999963900 99999853005 FM535653905m5 b35slbZs BMETs3To (0b. Msx33030 #3).
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306005306 IM535053905005 M3 9080 JomydvyEo
1559330 MdM by dg36Egd9d0L X 3530 (1991-2008)

15
l .

mM3IbGHog30 LoddbeMogo mombdbcogo 93635380600
mOHIsG0 B0OIoG0 IO AT (LoG3MBOL)
0995053d0m

30583030 #3. 3063060 IMEs356153705M s BMOTEHJdTo Jowgdwo 71
159330 MM byed)3MMEIOOL HomEIbMdMO30 bsfowgds (1991-2008 §F.).

OMamOE 30953030 #3-005b BobL, IMes35653905ms LY BMOIsGdo (mMHIbMH030,
L53dbG0Z0, MMLIBOOZ0  TMS35053909d0) T3 dogzgdero  bged3MMeEgdgdOL
om©OgbMds OO 9O obLB33Yds GMHMTsbgmoligsb (27 (38%), 26 (37%) s 15
(21%), 99gb505d0LO®). beErm g439esbg 30609 MomEIbmds 9999935390905 dgmmby
53m©doG 30 (936035300600l d0OMIGOMBOM Q5FSMMYO IME5356153905 (3 (4%)). SLgmo
3obLbge390s, gMmo IbGH0Z, odom s0bLbgds, GMI dgmmby BMGIsGdo dbmermeo 2008
Peool  9me0s3s65390900L  ©M319996(3)gd0s  399Mm0670Mwo, bmwm  ©sbs@Bgb
RMmMI>@90do 30 - 1991 fiewosb 2008 (ersdg dowgdmo bgardg3evemgdgdo.
50009650, WMP037)M05 IO MIMPIOMOM0Z0 Fobligens. M3, Megzs¢ 2008 ferols
3799641900, 35000 BMOMT06 © FobssOLOID A5dMI0bscy, 360d369cm3zbo
3obLbge3wgds yzgws b3y BmMIsEGHol 1sdIZz0EMdM bgerdn3MMEgdoLysb, Gog o3
09356563695 3o 39 XBUBIW 390mYgMBoL LdB)dZIL0 JIbo.

9535615390500 RMMI>E9ddo 09949953900 71 159330 Md™
b989360)gd0@b BMlgmo 59 m3dgbEol bgwdmad(jgmos, Mog 83%-1 T9oy9bl.
SBgmo Fo®owo 8563969090 30MHI30M0 FMEs35615390900L BMETsBHJdol oot
MMLgOL FoLoE S0BEHIMILGdIDY B0POMIOL (0b. AMex’030 #4):
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Hlgomols oge byedmfigHowo 1s3830MdM bywdy3Mrmergdgdo
306330600 335653909006 FxIRS©

56566960 .bgedg 3¢ Egd9gd0 i
12

L gool Joge bgemdmffgMowo
59

LY 306030600 FMEs3565 390900l
89@935© 30gd Mo b.
5yEwB93MYdIOO
71

306033060 dexma35605390900b 89009350
Bogdo b33300mdem bawdysHrigddols
Xd3330o

T
0O 10 20 30 40 50 60 70 80

AM5R3030 #4. 30603000 FME535(53909d0L 909350 0 g bodI30MdM bYEdx3IMHIEGdSs XAIRTO
Hbgool JogH bgdmaMowo ™3MIghGHIool Mom©IbmdMm030 dobsforgds (1991-2008 §F.).

MMLYN0  AME356539050 MmMb03g BMOIsBHTo  Jmbsfogrgmdl, Go3 035y
99(HY39w90L, MM 5L OO 0bEIOBO 593L, 59EH0MSE 0gmb BsMICIWO 306I30MO
9t53565390900L F909a90 Jowgdve 1sdd30MdM bywdg3MEgdsms dowgdsdo.
3909390, Y39ms 9MmMmdog MmGmsbmdo, HmAwol I9boddbgwrsoi Imes3s65390900
3085000, OMLgmds  msgobo  HoMTmBoyqbgro  §93Gs  osdhgls s, bdo®
d90mbgz93580,  9OHOMDBWO30  MmOPbML  Fomso  Mbs8EYdMOOL 353900l
39036309003 d00EMm. 53M0Qs©, IJnOg XyMBol Bsddzomdm bgerdg3mveEgdoms
doboegdo  IMs35M53909008  BMMTsBHgd0  LEAMIBIYOWws©  860d3bgermzsbo
500, BoIE 9JBHOMMO dmbsfogmds Bsdmdsgwrm BsOMIEMdOL bofobsMos
Gmbgomobomgol [33].

30653000  IM53565390900 ML 9bsBg  BHOMEYdM®s.  1HTIZ0PMOM
bg89360)egdsms HMLIemo gbol 930096@IOMBdOL globgd Bsbofgmo Lsddgzomdm
b9 d936MEg09030i3 3OOl IM3)dmeEo. 1sddz0MdM bgewdn3MEgdsMs 0byolivy®
@ JoOmmEgbmgsb 3090w gddo  93GHMEOO0  50bodbsgl, MMI  ©™3MIgbEgdo
L0 6 0665 S 0bYEOLYIMHIEMZIB M oMYTIBL sSBI>MTBO(305 Ol MHmgdUL.
3060530600 535615398900l F99250 300900 LOTIZ0EMdIM bgerdg3mHegdgdo,
9t535615390900L LEOWgdOLSL, 0byEolE 965Dy 0sMYAbYIM®S FogMM-Ls
99900m-Bm30U, 5939, bb3s s06EIMILgdo 0bLEGHOEWEHJdOLsM30L [34, 35, 36].

Mbgool  dmbsfogmdol BmMIGOBg 3003000  FME535653909d0L
0630l 96m356 bged9301megdgddo J0m0mMYdME0s FMEs356153930L  T9YRS©
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dogdmer  Glgool  bgwdmfgMow  bsddz0MdM  bgwdg3MEgdgddo o
50603605 Imbsforgmdol Lbgsalibgs gm®mds (0b. gMoggozo #5).

9535653999080 Imbsfoggmdols Zmemas

B ©5dL{69 B 593306039090 B dmbsfiowrgmdoom B dbsy (side) B dbsén (party)

30533030 #5: 30605306 M350 390505 FgIAd© F0©gdIo LodF30EMdM
bg89360egd9d0L 993985390580 Glgool dmbsfogmdol gm®mdgdo 1991-2008 §f.

39bLb35390ME0s HMLMEgbmzsbo bgwrdn30rmegdgdols dmbs399900, ML of
MO0 256lbgs390Mo BHgMToboom 96 g3b3wgds ,,dbIMY, MMyMOE gl dmEgdwEos

e

0630l 96m396 ©Mm3d96@3gddo (“On behalf of the Russian side” o “party”™, Gog,
JoOMYGOM05,  005MRI6ML,  Fgbodsdobs: ,,Mmlgmol  FBOHOEB s ,,dbsMY ).
MMLEgbmazs60 M3MaxbEgdo domomgdl bmem® ghmo GHgMdobom - «cTopoHa»
A9M30bo  «cTopoHa» HMOMOIBOMZbS© F0MPOMYOL, MHMI GLgmol dMbsfogmds
90535653909030  geolbbdmds  ,dbsML"  BMbsforgmdsls s 9Ms  OHMYLgmOol
dbm0sb (3939530 Ho0dmToqberol) dmbofogrgmdsl, MHmam®ma gu, byFoMmgdols
d90mbgz935d0, 90dEgdms s0bodbreogm: «co CTOpOHBI» S 5MS «3a Poccuiickyio
CTOPOHY», MMam®3 15d0300MdM ©M3)bEHIO0L BsBHgMgddos dmEHsboero. dbse s
9mbsfioergmds (oMbgogs 0dobs, mv) GMYMEmO0s gl dbs6Y, 0bEHIOHIGOMO 0
3mbxgwod@ol  dmbsffoerg dbodg), FmMeEs35615390930L BMOToGHDY s FJobssMliby
3065306 sbabL 253w gbsl o, 50939, 5ILBEHMOYIL doLO, MMM dmbsfowob,
d9L50530L OMELS S BB3090L, GMIGdOE 396 350303W0JGds Fgusdg bgoBMoErmE
dbsMGLmB, M530L0 OMEIOLS S BB 300L 3969006 godmBobsty.
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50gbs,  OMLMEgbmgzsb (930096 6) ©™3dgb@BHgddo  Fglodsdolo
om©OgbMdM030 35639698 9d0 9MH0sbYds ,dbsMY -l Tobgz969d9do (0b. yMOxz030
#6):

9535653909080 3mbsfiogrgmdols gm™mds

B ©sdL{eg B ©s033003909ec0 = dmbsfogrgmdoo B dbstyg (cTtopoHa)

36553030 #6: 3065306 M5 3565 39050 39009290 J0wqdIeo bodIZ0EMdM
b9d9369d9d0L 999995398500 (rglsgomol dmbsfiowrgmdols gm®mdqgdo 1991-2008

b9
OMaMOE 30053030 #6-005b  BBL, OHMLIMOL  30MHI30M  FMEs356)53909030
9bsioergmdol gm®mIG00sb yzgasbyg domoeo 3563969090 543l FmEIsl - ,,dbscg”
(cTopona). gl 9sb396909cr0, GMAMOE M339 3bsbgm, 9oblbgeggds MMM o
0bolbm9bmgsb ©™3Mdg6FHgddo,  TopMsd,  gdomo  dbMog,  930096FGO
©M379996¢g00b (GYbIEgbmgsbo bywdy3OErgdydo) Lsgrdzgwdy (86%), @), dgmcy
dbemog - 0bgolbm9bm3zsb ©m3Mdnb3gddo dm3gdme slg3g oo dsB396909w B
(54%) oyMHbMBOm, J9330005 J9BBMYSEYDS, BMD 35605393505 RMMTSE 900,
Glgool  dmbsfforgmdoll  gmMIgdosb  d3MomModg@o  bsdzows ,dbstgl®

9393600.
50Ls603b5300, MHMA 1L5FIZ0EMOM byEd93MIEGdsMS BgJuBJddo FoPOMYGOMEO
S (39-(35¢039 90b03bos ,3mbRwodBHol dImbsfowg TbsMg s PIMSEM,
»00569%. M5 0935 by, bgardg36mHgdol bgedmdfgmo, bgwdn3trergdols dmbsfowg
»005695 LEgOHDIIMOOLM LsdsOMEOL bMMIgdol dobgzom. slgm LogMMSTMMOLM-
LMW YGOMH03 FoEYMINL 0B0MGOL LodoMmM3zgeml 356MbIYdIWMdSE. by OMT,
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30653060 INW535653909030 OO, OMYMO3 bgwdmdfgmo dbsGg, dmosHBOYds,
MmO 3 bgedg3mHergdols bgedgdzzmgwo dbsdg, 0399939, gb Fo™Ts 53 XYBoL 59
©M3m99630sb dbmemo 30 HMLgbmzsb ©M3MAGBEHMIb dodshrmgdom Mbs
3930D056OMm, bmwm 0byolvymgbm3zsb m31d9bEH9ddo 56 Ibmwm 11-msb, 56 19-
056, 99gbs, 0bawol® s  OHMLMEgbmzsb  ©M3MIY6BHIOTo  9gBHNDsbgmols
Lobmb0dgds FmYz560¢ds 2oblbgs39dMds BHMI0bgdTs 58 M 3IMIBEGHMS Foggdol
0530L¥B50 56 256Lb39398o 0bEIM3MYEHO300L Ly gds AoL3d 3MbREod@oL
dbsM9qdL, HoMs3 30WI3 YIBOM oSS J500 FmErmEobols Jsermgs [37].

19Ol HMEO FNWH356153909080: F9EO0SE0S OO BIBOEPOES(305

900 8905300LS s BLOWOEI300L MOl glsbgd Imbs399900 Grvlsvyer
Q5 0630lMH9bM356 bgardn361egd9gddo 56 4oBLb33gds (0b. aMox030 #7):

M0 IE5356053909000

B 3900053H™MM0 B gsLowodsGHmMo

- 7
36933030 #7: 306305306 IMEs35615 390505 8909250 d00gdwgo BsdIZ0EMdM
bgwdg36vegdqd0l 8994985390580 Gligomol dmbsfiowgmdol Gmergdo 1991-2008 §f.

99005300 @S BOLOEIFHIGOOL  3OHMEILOL  AoLETIMMOE  SMEFOWGIIWO0S,
36m3gLbol Imbsfog y3gwms FbsMoLMZ0L BoLOWOEHIGMMO s 3905EMMO Jobomgdo
0ymb Q9, 00530MOMME5Q, 53054m 530939l 5909300093 M30U,
90939603 gdMdol  300GIO0MAqdL.  (Hobsdadstg  33wg35d0  BrMLgmOlm3zol
RLOOESEGHMMOL o6 99005@ ™GOl 360 xzgLoIEo 360G 9m0d9gd0L
053054M 530930l G509 535LEHIMJOI0 M 39d9bE0 56 obborams. A59MH™-U,
990M-U, 93OMLdFML b Ubgs MmIgeodg LsgMHmsdmMobem ™ Ggaombyen
MmO960B530sL, AbsgLo  bgMz0LoL  dolsfimEgdws, Gmymms (o, gomgzbmwo
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bgolmgegds d0dsMmogl s, dbmerme 5dob d9dgy dgbodegdgero bgds sbgmo
LYH30LOL FoMYds S FgLsdsToLO LogdosbMBOL obbmM0gEgds [38].

AMbgno §9959530l OHMeEols JqlslitrmeEgds bogoMmzgeml 3mbaeod@ol
dmbsfoarg abs6gd 00fj30s. sgmo gowshyz9G0wgdols Gglobgd sMlgdmMdL Modwgbody
©M3m39bGHo (bLsdb. Mbgmo-PHE. Mbymo JOHMMOdWOgz0 bbmdol oy bowgds, 8
03bobo, 1992 {igeo; Lods®mz9wm-bOE. Mmbymol ™3dxEMISOgms, F9350bsdg-
395DM30L  IMWH35653900L  FOMBHMIME0, YsHdgao, 10 03bobo, 1992 (gwro;
393560m©b5d9-gar30bols  Jgomobbdgds  90A0BdSL  dmbosfowgmdom,  3OHMmEHMm3Mo,
dmb3mgo, 3 bgdBHgddgMo, 1992 (jgwo). oMmoeos, 3mbxzwod@ol mMbss ghmo
dbseolb  dogm  dmf3gMo  FgosEHMOMO b golowo@sEHMMo,  MHMIGELE,
00530OMMEO©, ™300  X9M0  3gogl OLEMEOMGPIMwo  3MbREod@ol
A9O0GMMH05Dg 5 Fg05M50gdM 300653¢0dETo dmbsfogmdl, bgodHmowrmeo dglisdy
dbse0ob, dmfi3gmeo 8905GHMMOL 96 FoLoEoESGHMOMOL Ml 396 Jgolitrmegdl o
O3 @9ga0@0d5300L Fooo bsMobbo 94690, 09939, Md0gIGHOMBOLM30L, b
500603bml, O3 Bgdmom s0bodbmwo M3MII6GHGO0 SEILEHMMIIL 08 BodBL, B
MMbgmo  90bodbmwo  gMbdzoom  3mbxzwod@dHol dbs6ggdds doofgogl. sdo@Emd,
390dw9ds 3004350, OMI Mgl 3dmbs 98 BMbJiool g ergdols GmOTSE OO
bog)dzgeo.

9ma3096900m, 339 2990M-U doIOHMGOOL LEdFML 9MVGMHO  MYHBMEY300
5005093l OMLYMOL  BJOIOO30L,  BMAMOE3  BJoGOOWE  §950535¢Ld O
PBOWORIGHMOL. gl 296M9dMmgds  MMLgmOLm30L 3093 MBOM  5dE0gMgdl od
Lo13¥)dz9wl, MHMIWOoMs3 0l FME535653905md J9633999 BMMT53H90T0 3mbgwoddol
dmbsfioerg dbsMIYms F905BHMMOL /96 BoloOEIGHMMOL Gmerdo Sfigdl bgwls
159930 MdM bgerdn3Mr¥egd90L [39].

X330 I 30068wodBHob  dmbsfgbemoggdws  L3ggoswds  dgddbogro
mOIbO030 96 AMO35IBMH030  MmOHRBML 9B LEHOIGHMOOL  Foge  Fowgdmwo
1583300 MdM bgrdg3m¥Ygdgd0:

dgbody  XoOBOL  Fogh  Fogdyo  bywdyatwgdgdo  Y39wsdy

96535wM0EbMzs60s. 98 X3MBoL  bgardg3mvegdgdds  sLsbs 2599 YdGE0
L530OMYIGO0 S 3060306  3sLbMdEs  3OMIWGINOL, MHMIEGOLSE  TboGmggdo
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3obLoboggmwo  09gbgdbgb. Fgodergds  39MoMo, MMI  bgedg3MHIgdSmS
(om©gbmdM0o30  d5B396909w0  sFoBH™MI  sMHOL oo s  Tggbodsdgds 3G~

3Mb6830d@GMO0 LEBMYSOMYOGOOL FIMZ5WRIOMZID 3HOMMOEIEGHIW bdFOOMYdJOUL.
dgbodg  xaMxkdo  Fgoob 255  ©m3ndgb@o, OmIgmoi  3mbxwog@ol
9mbog 35090  B3gE0swMms  9ddboro  MmMIbOH030/0M535¢TLOOZ0  MMHPSbMUL
(LoBmBom xR0, 3mIoLos, bbg.) Boge Fgdmdsgs. 93 XFMBoL  LsdIZoEMdM
bg89360gdoms  899349053909000 MmMsbMmgd0o, doM0mMI©s©, 2 oMY gdols
9093539 MmOobmgds F90dwgds ©O3YMo:  JoMIN-5x3bsBYMHO s Joormen-
amboeo  3mbgwod@olmgol  89Jdbowo  geHommMdogzo  mGMRsbmgdo. I3,
396o0obRY  ©™3ghHYdTo  3bgEgdom  5yMINZY  JIOOIL-OYLY
BAHONIGHMOYOL, OMIWYGOIOE  BMEs356153909d0L  FggRs©  Fgoddbs, TogMsd gL
LEAHOYIEHMOYI0 JoOIY-573bsBMMO 96 JoBINME-MbYOHO 3MbRE0JEJOOL Tg9AS©
doyggbgdmo  BoMdsEols 50dMboxbaM9gEs©, 93mbmdozmemo  Lyzombgdol

393 FMGE5 BTMYS0dY.

155333000MdM b9 36Gr9egdgdo (Lryen 255)

43 b.bgd936x9gds JoGoEn-
58bsBMM0 3mbBwOogGobmzgol d9ddbogo
9OOMBEOZ30 MMMl dogH

212 b.bgewdg 3690090 JoHoren-mbvy®o

3mbgwog@obmgzol dgddboro
9OOMBEOZ30 MORS6mL dogH

36538030 #8 JoOHOMME-5R3bsBYMO S JoHNYE-MbvAO 36RO EOL IMfglitoygdolsmzol 9gdgbowo mrsbmgdol doge
899999539090 153FZ00MdM bgedg3MEgdIBOL MomEBMdMOZ0 Fobsfowgds 1991-2008 .

OmamOEg #8 40s5803d0 BsbL, mMo dodsOmmmgdom d9ddbowo gMmmdozo
MmO96m9gdol doge dowgdmeo 255 Lsddzomdm bgwdn3Mmegds  9M9MIBIdMO©
Bofforgds JoMmnm-sg3bobmHo @ Johomm-mbmeo  30b6x3wod@gdol
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dmbfglOoggds  99ddboero  MmMmysbmgdols dobggzom. slgmo  SLodgEMowmwro
9M3oMm9Mds (43 s 212 15dIZz0EMdM bgedg3megds, Tgbodsdolo@) 56 bodbogl
005, O™  OMIGodg  JodsOHDMEGOS  MBROM  3OO0MOOGIGHVINO  0Y™
L5 M39eMBM30L. gl IEAMI>MGMdS, gLoAEMd, F0)NO0MGOL 00 LOGMIGJOL S
99L50EdEMBGOL, MMTJMS I3 O 2odmygbgds 03 3gMomedo Jgdwm
3mbgeod@ol dbsga. d0bgo350 39bLbge390w0 50 9bmMdOL
bg89360)gd900Ls,  IMEs356153905ms  0bBHYBLOZMdS  MmM03g  F0TsOHNEGdIOM
39EOL900m MMM F>MSO 0Ym. M35, oLOMZ5¢oLobYdg0s Ol Q5619dMgdsE, Brnd
439005 95356053905 Hgdn301eEgd0m 56 ILOWYWGDIMES.

dgbsdg  xamxol  JoghH  Jogdmero  LsTZz0MdM  bgerdn3MrmeEgdgdOL
b9wdmdfg@bo o350 HoMIMo©g69b JOPMIWOZ  MOYBML, HMIgoE 0wgdL

bg89360)gdsL. geHMOWO30 MmMYbml 9360900, 98 MORBML B8 IOdMIOL
306900 bgdmfjo@om 5sLGHYM9d9b domhgme T9gmsbbdgdqdl dgLsdy bgo@mMmowmeo
dbseoL MbILHGMgd0m.

dgLodg  XJMBOL  M3IMIIPGHMS  boewobom  godmgzgwobs, MmI  MMLgmo
50b0dbMo mGo JodsOmmegdom 99ddboe 9HOMIE0Z MmMY6Mmgddo 306306
9mbsfogmdl. dobo [o®mdmToygbergdo 98 MmERRBM™S 565 FbMEm 9360900 5605,
3650900 3505 196590 gdMOJOL 03539096 (1992 Ferols 4 03¢rolol Fbstgms dgbgg®ols
090006b3gds  3w0039335Hd0  JoOHON-mlmo 3068w odBHoL  FmY356M9d0L
3606303900l dgLobgd dgmsbbdgdols Tglolirargdes, mddo). 1992 ol 4 ogeroliols
3@5©035335bol  Jgbggdol  89gae  FogdYIwo  3dWsfiY39GH0wgdoom,
©530339JAHs  »0909Mwo  Bo3mbGHMmEm  30mdobos” s 3mdobool J399gdscY
LEHYJEHMOYd0. 3nFoLOOL MbIMS30X MTMJE S0B0TBs LyMygo Fmogyy), 0d EOHML
MMbgol  139gM3ool  BEGodoMo  Im3wgbgdol  J9ggdol  0330HEO0L,
Lo9BA90™ LoGMSE0900Ls s LOTMJsEodm 1533308 Ly30MbYdOL Labgwrdfozm
3030393 0L 930X M6MY; I9M92)0 b3MBEHOMEM 3MIoLOOL §399YdMG MEORQbM
»096900 d5¢ngd0 3330MBOL ITYSMGOOLS S JoMMHIuMOYOL o330l JoBboM™ -
wM3O®L  LYTBYOM  bgddM3zs69ws© ©H0B0Tbs 29bso  BowsBHMZ0, GMlgmOlL
053053306 LYFOBOLEBHMML  A9bxMOW-Wg0FGbbGHO; BodbgM™M 3330603989
0909mwo  xamxoL  BsIMYser0dgdolmzols  99ddboero  LsdMBsm  xaMROL
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530 MIsMg  ogm L. Jobsogrmzo,  MHMLIPOL  M93o330L  LadobolGmmls
Do0mBo 96900, 01939, GMmAMME LsTbgOM™ 3330603909 Ms X3IBOL OO fa3Mo:
3m3m36030 9. dMEMAHO930 ©O 3039300336030 5. BMIBM30. Boomgros, H™I
9OMMIWO30 MmMPsbml Joge  sdsMIer  Jgbzg™mgddo  dmbsfogmdsls 009gd9b
dbMEME JOHMMIW0Z30 MMPBML MBo305GO (9360900, HMTGEMS FmMob GHligomols
Ho00mBo9bwgdl F50o0 19653 YdMdJdO 393050 [36, 40].

b9 3936 gdsms 53 X3MBIo OGOl Jmbsfowrgmds 4oBoLIBOZMGdS 56
35OEM 153796 [oMmBMToYg69w s gMMMOWO3 MEMABM9dTdo 253fqlgdom, G390
ol 5830b656LgdL 58 MEMRBMYOL, 58565390L oo FoBYJMH0SEXME-3H9dbo3Memo BB
9RO 068mOIs3000-G9dbmmmyon®o  boxgdo  5J3l.  LoddzoEMd™
b9 d936MEgdgdLs S By dn3MrMEgdsmS IBIMMIOFo B0MOMYOVIC0s BligmOl
5306sblMo  dmbofoggmds  (bggsligdo,  BsBgeoswe-3H9dbozmmo 0By,
3995603560  ©sbToMmgds, Lsdbg®mm dosggdo s bbg.) 9909y BMOTsEHqddo:
39690 bS3MBEHOMEM 3MoLoOoL Loddosbmdol gobbm®m09wgds, 29O M0s67dEo
369L396GHM0,  FgOgMo  BogmbGHMmmwm  3mdolool  §399gdstg  LsdbgO™
3Mb6&0bg9bBGHo ,89M9Mwo dogngdo Fd30Md0L TYsMGOOLS S oM Hgldogol
5330 J0Bbom* (1992 9o, 6 03¢0l0, J. MdOOLO. Lsdd30MdM Fgmobbdgds, mddo
#2, Jomorme-mbr®o 3mbgrod@ol dmygzsegdols 99bgzgMs, 99Mgoero LozmbEmmenm
3M3ob0s); 399MHM-Ls s bbgs Logmmsdmmolm mMAs60Ds309d0Lm30L  530bsblmEMo
dbs6m©539M5 313560@ Mo 3H3060m0L TGboEsbs sx3bsBgMLL s BadbGmgo mligomdo
(1993 §9o, 30 350L0, b 3m30, MHMLImMOL BgIOS300L FobOLEHMMS LodFML 36690,
3. 0999903, OMLgmol  BgEIHSE00L  FM93MMdOL  Me3dxMISMOL  30MH3go
dM5Y0Y); JoODME-mli®o 3mbgeod@ol Bmbols g3mbmdozmmo Hgsdowro@ 309
(1993 Qgro, 14 Ugddgddgdo, dmbzmgzo, dgmsbbdgds OGNl  BgEIMI300L
90530 @S LOJoMM3geMl  MHJL3YOEO30L  FMIZOMBSLMID  I35380MGdOM,
FoOOM-mlmmo 3068w odEHol Dmbsdo 93mbmdozol s0©ygbols Tgbobgd); mbmeo
3M6&0696¢30L 930656905 JoOPME-mlivE do@scrombdo (1994 igwro, 6 93930960,
dmb3m30, 9909990 Lo3MbEMMEM 3mFoLOOL FowIHY3930Gds LodsGMzgMm-mlivyGo
3Mmbx@od@ol  dma35M900L  Lszombobsmgol 8830MdoL  FbBsMIsFIMHOL  dosergdols
dgLsbgd) o bbge.
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50009650, 99 X380l Lsddz0EMdM HYEdH3MrMEgdgd0 MO39 F0TSOMNEGOOM
(JoOM-58bIBMNMHO 5 JoONMW-mb©O),  OHMLIMOL,  OHMAMOE  3OHMEJLOL
396mgmxzgwo dmbsfowol mBobsbE o doserol wgao@0dsgool dMsgse 6odsbl
3903936 (OmbsHogmdol  gobsblemo,  ®sbsdgdMdMmoz0,  FoMdmdoygbgerms
650 9bMdM030, IBMdM030 s bbZ. 0600035FHMM0), o353 F909BbIGOs™MS Fofg30L o

d0@fjge bygewdgzmergdsms 8gbOewgdob dgogg Lsgrydggero 8ggdbs.

L3360

L. Mbgooll  dmbsfoegmdsd  1sFZ30MdM  BMWH361539890T00 o
158930MdM bgdg3M:¥wqd9gddo LodsMrmz9wml 3MbBWOdGHJoo 2oobsbamdwogzs s
3965  bbom 20005535005  Lsddzomdm  F9g9gagd0:  OHMLgmds  LOTIZ0MIM
b9 d936MEgdsms 153039 XaMNBIO 9dBHOWEMO Fmbsfiowgmdom, 13O MMEEOLS
o BMmOIOL 3M9353gOM369000, FNWH3561539doM Y39es BMEMTSG0  BS3MMIMO
90Bbol 3oLoM(9350 498M0Ygbs. FMW3561539890T0 0L bob AbsMg, bob 83306039090,
bob  99005@MmM0 6  BolbowoBs@mMo, Bmy d9gdmbgzgzsdo 30, JOPEOOMYWS©
509600y MHmwdo o0ym. 99IRe®, MMBYNO0, IMWS35653909000 SL0dgGHOOMEO
do i3 gdol JoEGoM9d9gE0 0Ym, o3 96 Jobos M s35653930L KX obLow 3e00do@Gb
@5 3mbgmod@ol dbsegms bmdol Logmdzgel. FmeEsdsMs3909ddo  Bo3NMIMO
OMEobs s BbJ300L SgmMO 9930, HMLIMTS LMPZ0s dgusdg Bgo@mowwy®o
b0l BEBIOGHO @S go03Memo 36MH0b303900, o3 FgoBgMs 96 396 Bbom
390055355 158330 MdM  3MHM39LGd0. SLOTYGHOOMWTs dosMREgdsd BgysBHoMGO
393w9bs  0gmbos  3mbxgod@Hol  dmbsfoemg  Abs6ggdDBY,  FMWH3561539890Dg  ©d
09092900 394oxyg obso, o3, o  TmEOOL, 2odMmobsEs  bgerdn3MMEgdImS
39MLEOHMEdEMdsdo, TboMgms TmOOL BMdOL IBOGOGHOL  FO0MT539dLS @S
3Mbx3e0d@ol 2obsby®derogzqdsdo.

2. Mbgmds  1OTIZ0MBIM  FMEH3561539090Ld S by T3 gd9dTdo
dmbsfogmdom ©s353gd0m0  LsgMHMITMOOLM  dosMBgds dmodmgs: 1991-2008
Paogdol  Ims3ss3909080  OMlgmds  mo30Lo  Jmbsfogmdols  500sMgds o
©5Y0000  Tggslgds  LogMMSTMOOLM  MMR60BI30900LRE  FMO3M3s,  BTs3
595390000 BEGHMBO Fgbdobs LogHDITMGOOLM 509bsBY. 98 RBOJBTS ©IO3M O

25 3HgMbsGH03M gobos OHMLgmol Mo s BM6J30s 960 BoOGHM 3Mmbrwod@ol
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dmbsfioerg dbsMgmsm30L, 5Msdg bbgs 3oMmEHbom®mgdolmzolss; 900 3093 MBO™
399¢09MH s BHMgMOL 896 393HJO0 LOGMHDSTMOOLM MEOYBODIF0IMS LEGHMYIBHMM9do
1539900 253096900L  OLIBOOIWOE. JIODME-5BLIBMO s  JoOHIE-MlwE
IWH35653999000 OOl AMO35wRMbJ30m0  Fmbsfogmdol  Jggyo©
L59MSTNMOOLM  MOHR60DI30900Bs S s0BEIOILYOMWO J0MYGdOLIMZOL Brmligmo
9535615390505 9909305 099 25dmfj3930L 306039eHYoMM gobs. 535LMb, gogMm-ls
»dodOHMmgool LsdFmL dmdogzo §936m0l, gmom-Ui dmbsfowrg Lobgwdfoxzml, lo-l
983000Md0oLIYMBgms  3m6E0bggb3GHoL  J8ggdsms  Bo3mbEHMM®gdgwo  (odyzsb0
d39460L - GMLgoOL, YoEEIMbsBH03MOOL  9gR0GH0Ts300  ,d390Mm@LE ,Bgdmm®,
5QA0WMOMO3 Y395 BMmMIsEdo J0©gdwo bgwdn3M¥)egdgd00 AobbMm®mE0gws.

3. 9053565390905 o bgerdn3mvergdgddo  HMigmol  BobsblmEo
dmbsfoegmdom  Qo0BsM©s  Fobo  doemEngds:  LogoMmzgeml  3mbyeod@ol
9M2350900L5 S FME5356153905M5 3MM 391930 MHYlgmOL BobsBLYIMTS BosMNMEOMdST
399mofj305  3mbgod@ol  dmbsfloerg  TboMgms LBy M0 0MEgdOL
(8000 @Md0L)  oBOHs o LogdoOmzgurmlb  1bsddz0EMdm  3Mmigbdo  GMLgmOL
MoBHgMbsBHogm,  9M©dogzo  Jmbofoggmdols  9MbFGH09d0.  5EAOWMIG030
dmbobgmdol  3999560@HsMmds s 93mbmB03MEMBs  FbomoF)Msd  3MM(39L9dBY
GgooL M30MHMdM gogergbol dmbgbol s Ydomo TgbodwrgdEMmdgdo gosBobs,
(0053 39909M IOl SB0YEGHMOIEO doEsMBENYGOS IMW3561539090d0.

4. 153930MOM MW H3561539doMd O B d9361Egdgdol OHMLer 965%9
Do60mgdsd  HMLgooL  M30EMSGHJLMDYI0  QOBIMEY:  LodoMmzguml  3mbgwod@ol
dmbsfioerg dbstgms d8MdE0mHO  969d0LYsb oblibgs3900m, TFMEs3565390smMs O
bgd930gdgdol  93mgbGHMMIs  OMlmends gbsd  gobots MMLgmOol
230053 9bMdYd0 1oIIZ0EMdM bywrdg3mgdol m3wdgb@ol dgagbsdo, Moysb
OMLMEoEsb  Bbgoolibgs  gbsbg  mompadbowo  ©M3mMdgbGHgoo  goblbgsgzgdmwo
06@9M36M93H5300L  Bsdwoegdsl 0derg3s. 3093 MBOM  2o0DsMES  IMbsfowgms
dooMBgdol sbodgEBHEMm0s, MO F9gRsE dMmIPqd0sb 3MBoEosdo Bswys MMlgmo,
Gdgebsg 9bmdMm0z3s  AobLb3s39dMmo  0b6EIM3MYGHIE00m  gogergbol dImbgbols
39L5dgdEMdS 35BS, OMT 5©IMIRIOHO 30g3500 HYligmol IBHOE M3TIBEHS
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1539 YOIMEM  MIMYBEOL  IBILIORIOOL 5O JMbIDY, 3MmbBOJEHOL THIMYIIND
3905609d00m.

5. GMbgool  dmbsflowgmdom  goboby®mdwogqgdmo  3mbgarod@qdol
953565390900  RBMOToIMHS©  goaMdgs - 3Om3glo  3GMmiEglobsmzol -
G503 0935 BME3561539050 dMbs[oerggdols sbodgBHMOWWo doErsBEGdOLS
@5 Bomdol  ©IBR0EoGOL  BMbbY Fowgdmeds  Jgmobbdgdgdds  g9e  dgddbs
3Mb6%83e0d@9gd0l  ©9YgL3os300Ls s FI3000MdOL  sMPIBOL BIBsTo  YooY3560l
Pobosdommds.  sbgmo  IMe0s3565390900 T9odegds  Jgxslgl, MHmymes  3MmEglo
36OHMEgLOLOMZOL, OMIgWoE 530SOl s  SHIbaMIW039dL  3MbBWOIBHL, oG
359mM03bsgL 3MBGodEHol gugosE0sls, Mol bdoMms begdms 3sbvyero 30 farol
3960530mds5do.  5bodbeo  q9Mgdmgdgdo  A5I0DIMIs  LOgMMITMOOLMO
300509 BHM5©03E05d0, MHMIEOL bsogwo dsgswomo 2008 Fawl obozo®gdmwo
$96930L BogEMSTMMOLM EOLZMLOYdOs. dwm 14 ool gobdsgermdsdo 8odobstyg
9053565399900l BobMo daMTscMgMds LodsMm3zgwml bsddz0MdM 3MHMEILOL
RMOISMOSBY 953 Jd0m F9EHY39w90b.

3OO0 3M5dBH030L B30MOL30OM®, 3mbBW0JEHJdOL FMA35MIOOL MYMM0S
5 989JBH0560 365943035 Bowbobs 593303390, ®MI 3mbrwod@gdol 3d30Mdosbo
dma35M900L  FgLodegdErmds  EOEHOOIS  ITIMIOEIIMO 9539 EH00
905356153905Dg, LBOOE FMEs356153900L Fog0OLMD JbbEMIMs JosrREgdol
05soblo  OEMEos @s dgLsdg FBIGOL  F0Y39MHdMGOWMdS 9339300 9O OYSL
535653980l dmboffowgmosmaob.
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Abstract. The present article provides a qualitative and quantitative analysis on Russia’s
role and influence on peace agreements signed in 1990-2008 and Track I (formal) negotiation
processes of Georgia. The Article presents modern scientific approaches to the analysis peace
agreements and discusses how to evaluate a cascade of peace agreements adopted in the peace
process of Georgia for conflict resolution by peaceful means.

The Study reviews Russia’s participation, role, and place in the process of peace
negotiations of Georgia, as well as peace agreements reached as a result of negotiations.
Russia’s participation is evaluated as a multi-role and multi-functional dominant, and an
asymmetric power, that limited and hindered Georgia’s peace processes and its opportunity for
conflict resolution, thus empowering Russia’s influence on regional and international arenas.

The Article is valuable for field specialists and Government representatives, whose work

is directly connected to the peace process of Georgia.

Keywords: Peace process, Conflict resolution, Peace negotiations, Peace agreements,

Mediator.
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Abstract. Coronavirus is having a significant impact on the world economy, which is
revealed in the decline of international trade, the restriction of labor markets and investment
activity, the undermining of public finances and the monetary system as well as in changing
people’s behavior. Due to these circumstances, states face two main tasks: firstly, to localize
the virus in the hope that world medicine will create an antivirus and secondly, to rationally
manage the economy under these conditions. Otherwise, in the post-coronavirus period, it will

be difficult to rapidly revive the economy.

Keywords: Coronavirus, economy, post-virus crisis, scenarios, resuscitation of economy.

It is clear that the pandemic is the enemy of humanity, but no less dangerous is the
economic downturn, which poses no less a great threat to the dynamic development of mankind.
Generally, there are up to 800 thousand viruses on Earth, which pose a potential threat to
humanity, destroying human immune system. In the last 40 years, about 70 dangerous viruses
have reached the human body. Under these conditions, the countries of the world face two main
tasks: localizing the virus in the hope that world medicine will create an antivirus and rational
management of the economy. Otherwise the world community may come out of the coronavirus
medical consequences, but it will take years for the economy to resuscitate. Under the
conditions of the coronavirus economy, the state must transfer the main financial resources to
the medical field that is we must tolerate the idea that a significant part of the state budget in
this extraordinary situation should be allocated to health care, second and most important is the
social protection. Under conditions of quarantine, the population needs strong social support

from the state due to total unemployment. This is the behavior of all the advanced states of the
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world, including those that have reached an unprecedented, relatively small scales of
coronavirus spread, or have localized its further outbreak.

The World Health Organization declared a coronavirus pandemic on March 11, 2020, that
has puzzled prominent economists. What will be the economic consequences of the
coronavirus? Prediction of these processes is the most important task for the world. The more
accurate these forecasts are, the faster countries with large or small economies will be able to
overcome post -viral crisis.

As early as February 2020, scientists were making their predictions based on the SARS-
CoV virus model. It was believed that China’s economic growth would slow by 1%, the
economic growth of Southeast Asian countries would also slow down, and the rest of the world
would continue to experience dynamic economic development. It is already clear today that this
model of economic development has turned out overly optimistic.

Coronavirus is characterized by various economic shocks that have a significant impact
on the economic system:

* International trade is declining;

e Labor market is limited;

* Public finances and the monetary system are undermined,

* Human behavior is changed, which affects the structure of consumption.

In early March 2020, the scenario of the impact of the coronavirus epidemic on the world
economy, taking into consideration all the shocks, was published by the Washington Research
Institute Brookings, which is based on the hypothetical model of the epidemic of flu that was
created in 2006 [1].

The largest financial agency Bloomberg presented its vision for the development of the
economy, based on three forecast scenarios:

According to the first, only China will incur losses because of the epidemic. It is based
on the optimistic assumption that the second wave of the virus spread will be localized in
countries as a result of restrictions on the movement of citizens and the protection of “social
distance” that is the implementation of strict quarantine measures. As a result of these measures,
the resumption of production in China was expected in April 2020. Moreover, in the epicenter
of the epidemic - in the province of Hubei - the economic downturn will continue until the end
of the third quarter. Local economic hardships should have been also expected, which arise over
a specific period of time due to labor shortages in companies, as labor migrants from
agricultural provinces are unable to return to cities immediately after quarantine has been
abolished It is unknown how consumer and industrial demand will recover as individuals and

companies may purchase products and semi-finished goods not in the amount that was the case
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before the epidemic. China’s economic growth, with this model, is less than 1% percent per
year. It is also clear that this scenario is unrealistic today.

In addition to China, at least four centers of pandemics have occurred in regions around

the world:
X in East Asia, with South Korea as its center;
< in the Middle East, centered in Iran;
<> Europe, centered in Italy-Spain;
<> And the largest - in the U.S. and Russia.

It is clear that the epidemic itself and the struggle against it, through the negligence of the
Chinese communist government, spread beyond its borders. It is impossible to accurately
predict the pandemic area, but it is already clear that the economic consequences will be dire.
International economic relations are collapsing between countries: for example, on March 11,
2020, U.S. President Donald Trump completely abolished traffic between the U.S. and Europe.
The largest shipping companies of Europe and Asia have suspended operations due to the
coronavirus, large enterprises will be closed, the service sector and the tourism sector are in the
heaviest situation, Europe and the U.S. started the process of partial economic resuscitation in
late April.

According to the moderate forecast, Restriction of the pandemic will be based on the
example of China, the government of the countries will defeat the spread of the coronavirus by
imposing strict restrictions on the movement of citizens and contacts.

There was a lot of uncertainty in these scenarios: there was assumption that the epidemic
in the Northern Hemisphere would be seasonal, meaning that it would end by itself as soon as
warming began, which is now unreal. It is possible that the coronavirus may continue to spread
to warmer regions, such as India and Africa, where signs of it have appeared. It is also clear
that not all states have a developed system of medicine. In countries with poor medicine, the
consequences of an epidemic will be more severe. In addition, citizens of all countries are not
ready to easily accept the restrictions due to the pandemic, because this process is accompanied
by a significant change in lifestyle, unlike the Chinese, civil liberties are important for
Europeans and Americans (for this reason, USA, Italy, Spain, France, UK And in other
European countries the virus began to spread widely, becoming the cause of the spread of the
pandemic), which led to a deep crisis of demand in these countries.

Today it is unclear how fast international transport will recover. Airlines and travel
agencies have been forced to miss the summer peak of their business, causing them to face a

serious crisis in the third quarter of 2020. This has led to a significant reduction in demand for
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fuel, causing oil prices to fall sharply (by the end of April 2020, US low-octane fuel prices were
below zero).

The epidemic has caused an imbalance in global finances. Consistent with predictions of
Morgan Stanley, one of the largest investment banks, since the beginning of April 2020, the
central banks of developed countries, which are trying to support the economy, have reduced
interest rates to a minimum that exceeds a similar rate of liberal monetary policy during the
2008-2009 crises. This led to a reduction in prices. This process will deepen in countries where
governments are pursuing fiscal stimulus policies. So for example, Trump has signed a $ 200
billion business and social support program, China has allocated $ 120 billion for this purpose,
Italy $ 40 million, and other European countries are similarly addressing the issue. Such
economic policies lead to rising inflation, or that is to say "stagflation" - a mixture of stagnation
and high inflation, which developed countries have not had since the 1980s, the global economy
growth will reduce by 1-2% by the end of 2020. By overcoming pandemic, the economy
reviving will start in the third quarter of 2020. Nevertheless, air transport and tourism will find
themselves in a difficult crisis which they will not be able overcome until the end of the year
[3].

When forecasting a bad scenario, economists predict that a catastrophe will look like an
average scenario, but it will last until the end of 2020 that is throughout the year. At the same
time, new independent centers of the epidemic will be created in the world. According to this
scenario, the spread of the coronavirus is non-seasonal, that is in the Northern Hemisphere this
process will also continue in the summer.

Economic scenarios based on the spread of the coronavirus in the global economy show
that recession will deepen in the world- that is, the global economy will not grow until at least
the end of the year. Organization for Economic Co-operation and Development, in its report:
“Coronavirus. The global economy is in danger, represented “domino fall” scenario according
to which the peak of economic losses will be revealed at the end of the year. Currently loss is
only caused by fall of demand, but soon the deep crisis of stock, commodity and investment
exchanges will be added to it. The annual growth of the world economy will be minimal - 0.5-
1%, or equal to zero (according to Bloomberg). The loss to the global economy in 2020 alone
will be about $ 2.7 trillion. This is equal to the losses of the Great Recession of 2008-2009,
when the world economy shrank by two trillion in the first six months of the crisis [2].

Major world exchanges (Tokyo, Shanghai, London, Frankfurt, New York reacted to the
coronavirus with adequate panic. Major stock indexes (Dow Jones, NASDAQ, FTSE, DAX,
Shanghai Composit, Nikkei) fell on average by 10%-12% in the second half of March 2020.

On March 2 2020, after the collapse all major world stock exchanges began recovery process:
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* In the United States, on March 6, the stock indexes changed with the following
dynamics: S&P 500 increased by 3.19%, NASDAQ - by 4.07%, Dow Jones Industrial Average
by 4.75%. The price of Brent crude oil has increased by 5%.

* China Shanghai Composite Index rose by 3.2%.

* Weaker growth was observed in the Japanese and European markets. The Japanese
Nikkei increased by 1%, the British FTSE 100 —by 1.13%, the French CAC 40 —by 0.44% [3].

What caused such positive dynamics? The first reason for this was China’s success in
fighting the epidemic. Second, and most importantly, the world’s leading central banks (US
Federal Reserve, Bank of Japan) have officially stated that they are ready to help increase
market liquidity. This means that central banks will strengthen their purchase policies of
securities, as they did to stimulate economic growth after the 2008-2009 crises. The US Federal
Reserve announced a cut in key rates in March and April 2020.

It is impossible to solve common problems in real sector of global economy in the short-
term for several reasons: First - as early as December 2019, industrial production in the euro
area fell by 2% (by 3.5% in Germany), Japan's GDP fell sharply by 6.3% in the fourth quarter,
and Growth in China also slowed significantly at the end of the year. The real recession in the
largest economies began before the spread of the coronavirus. Second, central banks try to fill
markets with money to avoid default, but it is unclear whether this effect lasts for long time, the
lower the rates are, the harder it is to stimulate the real sector of the economy. Third, it will take
a few more months to determine how well the world will be able to fight the virus. During this
period, investors will not invest risky assets on stock exchanges and developing countries [6].

What impact will the coronavirus have on the Georgian economy? Imports from China
have decreased significantly; this is important food reserve, as China is the largest importer of
food in Georgia. Imports from the US and EU countries have decreased significantly (Georgia
is an import consuming country, that is the country's economy is not minimally satisfied with
local production, which is why it is characterized by a chronic trade imbalance). Under such
conditions, it is clear that the country's exports have declined (due to production delays),
remittances have decreased (due to the repatriation of migrant workers), and the coronavirus
has a severe impact on foreign investment, leading to a significant depreciation of the lari. The
National Bank tried to stop this process with the results of the dollar intervention, but this did
not have a significant impact on the depreciation of the lari. Forecast data of economic growth
decreased significantly in country (The European Bank for Reconstruction and Development
(EBRD) estimates that Georgia's economic growth forecast for the year 2020 is minus 5.5%,
that of Armenia - 3.5%, and that of Azerbaijan - 5%. According to forecasts of Georgian

government, economic growth will be minus 4%). Unemployment reached a peak, the country's
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external debt increased catastrophically (18 billion 222 million Lari in April 2020), which was
negatively reflected in the economic downturn and eventually in its crisis. It will take at least
2-3 years to overcome post-coronavirus effects in the Georgian economy.

One thing is clear that the Georgian government did not have a proper anti-crisis plan in
case of the coronavirus or other crisis situations. Risk management is unknown to the
government, the anti-crisis plan is written for viruses, earthquakes, floods and other natural and

unnatural cataclysms before these crisis situations arise and not post factum.
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Abstract. The main goal of the paper is to investigate some features of polynomials and
hyperdeterminants over noncommutative rings, namely over quaternion skew-field and division
rings with involution; these results generalized well-known results of A. Cayley, I. Gelfand, M.
Kapranov, A. Zelevinsky, X. Zhao, Y. Zhang and others. Main results are: the estimation of
number of roots of canonical polynomials over quaternions — they are infinite unlike number of
roots of polynomials over real field and generalization of results of X. Zhao, Y. Zhang on
resultants and its features of polynomials over quaternions to polynomials over division rings
with involution (Theorems 2-5). Also, in last paragraph of the paper is hypothesized what form

should it be the cubical hyperdeterminant of order three over division ring with involution.

Keywords: Quaternions, resultant, noncommutative hyperdeterminants, division rings

with involution.

Introduction. The estimating the number of roots of polynomials, the notions of resultant
and determinant are closely related to each other. This connection is also preserved in the
generalizations of these studies and concepts, which is clearly seen in this work, and therefore
these tasks are brought together here.

The work consists of three paragraphs. In the first it is present the theorem of N.
Topuridze about the structure of roots of canonical polynomials over quaternions (Theorem 1),
namely it is shown, that the zero-set of a canonical quaternion polynomial consists of t isolated
points and s two-dimensional spheres, where t + 2s does not exceed the algebraic degree of a

given polynomial. X. Zhao, Y. Zhang [1] generalized resultant and Cramer law for quaternions;
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in the second paragraph we generalize these results then the ground ring is a ring with division
and involution. In the third paragraph based on results of A. Cayley [2], I. Gelfand, M.
Kapranov, A. Zelevinsky [3] and others we hypothesize what form should it be the cubical
hyperdeterminant of order three over division rings with involution.

1. Quaternion polynomials. Let H be the quaternion skew-field, i.e. a four-dimensional
vector space R* over the field of real numbers R:

H ={(a,b,c,d)| a,b,c,d € R}.
We denote the generators (unit vectors) by
1=(1,0,0,0), i =(0,1,0,0), j = (0,0,1,0), k = (0,0,0,1).

Then any quaternion can be written in the form a + bi + ¢j + dk, where a,b,c,d € R.
The unit vectors 1, j, and k are sometimes called imaginary units. The multiplication in H is
defined by the famous rules found by R. Hamilton:

ij=—ji=k,jk=—-kj=1iki=—-ik=]j. (1)

Quaternions form a system with division, i.e., the equations

aq=pf, qa=p,
where ¢ is an unknown quaternion, possess the solutions q; = a~!f and ¢, = fa”?,
respectively. Moreover, the quaternion norm is multiplicative, i.e., Nr(af) = Nr(a)Nr(B),
where
Nr(a) = a? + b? + c? + d2.

Every quaternion satisfies a polynomial equation with real coefficients. More precisely,
it can be verified directly that the quaternion @ = a + bi + c¢j + dk satisfies the quadratic
equation with real coefficients:

q? —2aq +a®> + b? + ¢ + d? = q*> — 2Re(a)q + Nr(a) = 0.
The polynomial

fa(@) = q* — 2Re(a)q + Nr(a) 2
is called the characteristic polynomial of the quaternion a and is an irreducible quadratic
trinomial from the ring of polynomials R[q]. The converse statement is also valid: if
9(q) = q% + 2tq + s is a quadratic trinomial with a negative discriminant, then any quaternion
B=a +bi+c'j+dk, for which a’ = Re(f) = —t,and Nr(B) =s, is a root of the
polynomial g(q).

Thus there are infinitely many quaternions that are roots of such a quadratic trinomial,
and it will be shown below that the roots of polynomial (2) form a two-dimensional sphere S2.

Thus, unlike the well-known situation in a field, where an nth degree polynomial may have not
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more than n roots in virtue of the Bezout theorem, a polynomial over H may have infinitely
many roots.
Let us consider the polynomial of one variable with coefficients from H
P(q) = Xm=0$mq™, where §;eH and &, = 1
Theorem 1. The zero-set of a canonical quaternion polynomial
P(@) = Xh=oémq™ @i € Hi=0,n a, =1
consists of t isolated points and s < nT_t two-dimensional spheres, i.e., the inequality t + 25 <

n is valid.

As is shown, the set of roots of a canonical polynomial always consists of a finite number
of points and two-dimensional spheres.

2. Resultants over noncommutative rings. Let K be an associative division ring with
involution @ — @, @ = a, a € K. Quaternions are the example of such rings.

Let K[x] be canonical polynomials (i.e. the coefficients and variables are separated and
the coefficients are at the beginning) over K:

f(x) = apx™ + a;x™ 1 + -+ a,.
Let gcrd(f, g) denotes the greatest right common divisor of polynomials f, g € K[x].
Sylvester matrix Syl(f, g) [1] of two canonical polynomials
fx) = apx™+ ax™ 4+ -+ ap, g(x) = box™ + byx" 1 + -+ b,

is the matrix

A, by
Am—1 Aam bp—1 by
Qi
Ay —1 bO : bn
agp bo
ap
ao bo

with n columns of a;-s and m columns of b;-s, and all entries outside the two “parallelograms”
are zero. The double determinant [4] of the transpose of Sylvester matrix is called [1] the
resultant of f and g, denoted by res(f, g) = ddet(Syl(f,g)T), where Syl(f,g)T is the
transpose of the Sylvester matrix Syl(f, g). Recall that the double determinant of a matrix A
over ring K is the raw determinant [4] rdet;(A*A) (here A* denotes the involutive and transpose
matrix of A) which does not depends from the choose of the raw (column) i because A*A is

Hermitian.
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Similarly as in [1] we prove theorems 1- 4:

Theorem 1. (Cramer’s Rule). Let xA = y be a left system of linear equation over K with
coefficient matrix A, constant row y = (Y1, Vo, ---, Yn) 0f elements from over K, and unknowns
x = (xq, Xy, ..., Xp). If double determinant ddet(A) # 0, then the system has a unique solution
in K given by

rdet;((447)i(y4")

.= <i <
Xi ddet(A) , I=sis=n

where (AA™); (YA*) is the matrix obtained from AA* by replacing the i-th row by the row vector
yA*.

Theorem 2. Let K be an associative division ring with involution. Suppose f,g € K|[x]
are nonzero. Then gcrd(f,g) = 1 ifand only if res(f, g) # 0.

Theorem 3. Let K be an associative division ring with involution. Suppose f,g € K|[x]
and deg f > 0, deg g > 0. Then there exist polynomials p,q € K[x] such that pf + qg =

res(f, g). Furthermore the coefficients of p and q are integer polynomials in the coefficients

of fand g.
Theorem 4. Let 0 # f € K[x]. Then f has a repeated right root if and only if
res(f,f') = 0.

From these theorems follows

Theorem 5. Let K be an associative division ring with involution. Suppose f,g € K|[x]
anddeg f > 0, deg g > 0. Then f, g have common roots if and only if res(f,g) = 0.

Indeed if f,g € K[x], deg f >0, deg g >0 and f,g have common root a then
res(f,g) = 0. From Theorem 3 follows that

pf(a) +qg(a) = 0 =res(f, g).

Conversely if f,g € K[x], deg f >0, deg g > 0 and res(f,g) = 0, then f, g have
common root. Indeed since res(f,g) = 0, by Theorem 2 gcrd(f,g) = d(x), degd(x) > 1
and

fO) = fi()d (), glx) = g:(x)d(x).

If « is a root of d(x), then it is clear that f(a) = g(a) = 0, i.e. f(x) and g(x) have
common root.

3. Noncommutative hyperdeterminants. The determinant of a matrix one can extend by
two ways to hyperdeterminants of higher order: a) by extending the usual expression of an n
% n matrix determinant, which we will call the combinatorial hyperdeterminant, b) by using
the characterization that a matrix has det4 = 0 if and only if 4x = 0 has nonzero solutions,
which we will call the geometric hyperdeterminant. This approaches were proposed by Cayley

[2], he also gave the explicit expression of a 2 x 2 x 2 geometric hyperdeterminant.
161



630bs domgds@ozs — Pure Mathematics

The combinatorial hyperdeterminant of a cubical A = (a;,;, ;,) € F™*" d-hypermat-

rix is
det(4) = %an,..,ndesn sgnmy ...sgnig [1i21 Qn iy mg)-

Particulary, for odd order d, the combinatorial hyperdeterminant of a cubical d-
hypermatrix is identically zero and for even order d, the combinatorial hyperdeterminant of a
cubical d-hypermatrix

det(A) = X, . nges, SGNT2 - 7a) [Tie1 Qi (i), a00)-

Obtaining an explicit formula for the hyperdeterminant even for commutative rings is not
an easy task. See, for example, [5] which shows that the 2x2x2x2 hyperdeterminant consists of
2,894,276 terms. We think that the new formula proposed in [6] (and a method to obtain) the
2x2x2 hyperdeterminant for commutative rings might be extendable to hyperdeterminants of
noncommutative rings.

As is known [2] in the commutative case the discriminant of system of equations

Aoo0XoYo + Ao10X0Y1 + A100X1 Y0 + A110%1Y1 = 0
Apo1X0Yo + Aoo1X0Y1 + Apo1X1Yo + Ago1X1Y1 =0
Ao00X0Yo + Aoo1X0Y1 + A100X1Y0 + A101%1Y1 = 0 3)
Ap10%0Yo + Qp11X0Y1 + A110X1Y0 + A111%1Y1 = 0
Aoo0YoZo T Apo1Y0oZ1 + Ap10Y1Z0 T Ap11Y1Z21 = 0
A100Y0Zo + A100Y0Z1 + A100X1Y0 + A111%1Y1 = 0
is a 2x2x2 geometric hyperdeterminant
_a(%ooa%n_a%ooa(z)n_a(2)10a%01_a(2)01a%1
—4a0000110%101%11 — 400001102101 %011
+2a0000100%0112111 T 20000%0102101a111 4)
+2a000@00121102111 T 28100%010%101%011

+2a100001%110%11 T 2@010Q001%110%101

of the cubical matrix

Mae T 5777 Ao
}/ [ // !
|
— el e - -
:aOOO | —r’aom |
\ [ b
] [ i !
I t 1
1 F !
] /LQE-_-—T.—J%M
1 it
4 rd
e - 1Y
Qp10 Qp11
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This means that (3) has nontrivial solutions if and only if (4) is zero. We can write the

geometric hyperdeterminant of A = (A4;|4;) = (a;j) € C¥**** (where A; and A, slices of 4)

also as [4]

1
Detz’z‘z = Z(det(Al + Az) - det(Al - Az))z - 4‘det (Al)det (Az)

2
_1 det (aooo a001)+(a100 a110) _ det (aooo a001)_(a100 a110)
4 Qp10 do11 A101 4111 Ao10 Qdo11 A101 4111
Qpoo a010) de (‘1100 ‘1110)
Qoo1  Ao11 A0 A111/°

—4det (

The geometric hyperdeterminant of A = (a;j;) € C****3 is [4]
Aooo  Qoo1  doo2 Q100 Q101 Q102
Det,,3 = det (amo 101 ‘1102) det <a010 Ap11 ao12>
Qo10 Qo11  Qo12 110 A111 A112
Aooo  do01  Qo02 Qooo Qoo1 ooz
- det (amo aj01 ‘1102) det (%10 Ap11 a012>.
Q110 A111 Q112 A110 d111 Q112
The condition that Det, , 3 = 0 is equivalent to statement, that the system
Qo00X0Yo + Ao10%0Y1 + A100X1 Y0 + A110%1Y1 = 0,
Ao01X0Y0 + Qo11%0Y1 + A101X1 Y0 + A111%1Y1 = 0,
A02X0Y0 + Qo12X0Y1 + A102X1 Y0 + A112%1Y1 = 0,
Aoo0X0Zo T Ago1X0Z1 F Ago2XoZ2 + A100X1Z0 + A101X12Z1 + A102%122 = 0,
Ao10X0Zo T Ap11X0Z1 F Ag12X0Z2 + A110X1Z0 + A111X121 + Q112%12, = 0,
Ap00YoZo T Ao11Y0Z1 + Q012Y0Z2 + Qo10Y1Z0 + Ao11Y121 + G12Y122 = 0,
a100Y0Z0 + A101Y0Z1 + A102Y022 + A110Y1Z0 + 111121 + Q112Y122 = 0.
Our goal is to formulate the hypothesis, which generalizes the notion of cubical geometric
3-hyperdeterminants for associative division rings with involution.

Suppose (4) is the canonical equations over the associative division ring with involution

K and

B0 = (s asor)” B1=(agns ans)1=(1 o)

Let A denotes the matrix [6]
0 0 0 —1 "
0 ()) 1 0 ) Bo
0 1 0 0 T
~1 0 ) 0 0 ) B

By B, 0

Now we can formulate our hypothesis:
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Hypothesis. The discriminant of the system of equations (4) is the double determinant of

the matrix A. More precisely (4) has nontrivial solution if and only if the double determinant of

the matrix 4 is zero.

Let us remark that in suitable proposition from [6] is considered ordinary determinant

instead of double determinant of noncommutative rings.
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Abstract. The work considers a non-self-similar problem about the central explosion of
nonhomogeneous gas body (star) bordering vacuum which is in equilibrium in its own
gravitational field. To solve the problem, the asymptotic method of thin impact layer has been
used. The solution of the problem in the vicinity behind the shock wave (the destruction surface
of the first kind) is sought in the form of a singular asymptotic decomposition by a small
parameter. Analytically, the main (zero) approximation for the law of motion and the
thermodynamic characteristics of the medium has been accurately found. The Cauchy problem
for zero approximation of the law of motion of the shock has been solved exactly, in the form
of elliptic integrals of the first and second general ones. The relevant asymptotics have been

found.

Keywords: Nonhomogeneous star, gravitational field, explosion, shock wave, singular

decomposition.

Introduction. Mathematical modeling of explosive processes in gravitational gaseous
bodies is one of the actual problems in astrophysics [1-10].

According to the existing understanding, the light elements contained in the outer layers
of the stars can detonate. Detonation is initiated during gravitational collapse of a gas nucleus
accompanied by neutron radiation. The main focus is on the physical processes associated with
thermonuclear reactions and the propagation of radiation, and less attention is paid to the

dynamics of gases, on the whole [4].
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Due to the complexity of the problem, numerical modeling of these processes has been widely
developed [5].

In modern astrophysics the catastrophic processes of stellar explosion with subsequent
formation of neutron stars and collapsing bodies - black holes - are of special interest. Novae
and supernovae explosions are the non-stationary motions of large masses of gas with sharply
increasing radiation energy.

In order to solve number of problems of astrophysics it is necessary to study the dynamics
of gaseous bodies interacting with the gravitational field. In this regard, the problems of the
process of propagation of explosive detonation waves in the gravitational field are worth noting.

It is clear that the study of astrophysical phenomena should be based on setting and
solution of number of dynamic problems of gas movement considered as mathematical models
with important features of stellar movement and evolution.

For theoretical understanding of such grand cosmic catastrophes, application of the
methods of dimension theory to the problems of gas dynamics allowed L. Sedov to propose and
solve number of classical problems from the theory of point explosion. Such problems are
connected with the movement of shock waves and free surfaces. These works laid the
groundwork for the development of the great direction of modern gas dynamics - the Big
Explosion theory, the problems of which usually require application of complex computational
methods [1].

Basically, the essential and practically important parameter of these problems is the law
of motion of the shock wave generated by explosion, but in terms of differential equations the
classical formulation of the problem usually involves the predetermination of the properties of
the whole local process. On the other hand, description of the explosion phenomena in an ideal
mathematical model requires a certain accuracy of calculation. In this regard, obviously it
would be important to approximately define the sought unit of the integral characteristic by
means of estimation of the systems of inequalities allowing us to obtain simple two-sided
estimations for it. In many cases these estimations are sufficient to solve it [6].

Very often small reduction of exact estimations allows us to fully express the answer in
elementary functions. The conclusion and solution of necessary inequalities represent the
development of the method of integral relation, well-known in hydrodynamics [1].

Based on the equations of the motion of medium, the integral equations of energy and
Lagrange-Jacobi for one-dimensional spherical-symmetric flows of perfect gravitational gas T.
Chilachava [6] solved a system of integro-differential inequalities for the law of motion of the
detonation wave and the moment of inertia of the disturbed area. For justification of the solution

of initial inequalities and their simplification in the case of motion of detonate wave in
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practically quiet gas a system of inequalities is obtained and given in its final form using the
Helder and Jensen theorems (of inequalities). A self-similar spherically symmetric problem of
adiabatic motion of gravitating perfect gas is considered for a detonation wave occurring in case
of collapse of a nonhomogeneous gravitational gas at zero pressure or in case of imbalance.
Using the method of integrodifferential inequalities, a system is obtained that determines the
law of motion of the detonation wave, based on the known initial state of the gas.

In[11-14] T. Chilachava proposed an asymptotical method for the gravitating perfect gas,

;21 (the asymptotic thin-shock-layer method).
2

which is connected with small parameter € =

By means of this method the non-similar problem of propagation of detonation wave exploding
in the nucleus balanced in its own gravitational field is found. The adiabatic expansion of a
gaseous body into a vacuum is described.

The problem of stationary solid-state rotation with a constant angular speed of a
homogeneous three-axis gas ellipsoid being in its own gravitational field bounded by a vacuum
is discussed in [15, 16].

As is well known, in the equilibrium theory of ellipsoidal figures, Jacob's three-axial
steady-state rotational half-axes as well as the angular speed of rotation must satisfy some
additional relations. Partial derivative equations of gravitational gas motion (vector equation of
gas motion, entropy and scalar equations of continuity) are considered in both Euler (Cartesian)
and spherical coordinates suitable for solving such types of problems. An exact solution (the
law and speed of the motion of the medium and also thermodynamic characteristics of the
medium) to the problem of stationary solid-state rotation with a constant angular speed of a
homogeneous three-axis gas ellipsoid, which is in its own gravitational field and is bounded by
a vacuum (zero pressure on boundary) is found. The distribution of gravitational field potential

in a three-axis homogeneous ellipsoid satisfying Poisson’s equation is also found.

Chapter I. The system of equations and boundary conditions of spherically symmetric
motion of gravitating gas on the surface of a strong rupture

In the Lagrangian coordinates the system equations and conditions of adiabatic
spherically symmetric motion of gravitating perfect gas on the surface of a strong rupture are

given by:
or 200  km _ — (v y o , or]!
at2+47tr 6m+ = = 0, p=FG-DfmM)pY, p= [47rr 0 (1.1)

[r]? = [vM — 4nr2p]i =0, (1.2)

- (1 (ar\? P kM 2 2 _
[M (5 (E) T oon 7) ~ A vp]l =9,
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. d . : o
where 1, p, p||m, t, are the unknown functions; a—: = v is the speed of gas motion; k- gravitation

constant, and f(m) function is connected to the entropy distribution by the Lagrangian m
coordinate.

The equation of motion t in (1.1) is obtained from the equation of motion t in the Euler

coordinates

dv 10p _ 6_d>

@thor = (13)
where @ is the potential of the gravitation field defined from the equation:

AD = —4mkp. (1.4)

In Cartesian coordinates, the Laplacian is given by:

Write the Laplacian in spherical coordinates (x,y, z) = (1,0, @),

x = rsinfcos0 (r —V x*+y*+z

. _ y
y = rsinfcosq = ¢ =arctg: ,
= z
z =rcosf \8 = arccos =
r
0 _ 09 or 0 dp 66(—)_6x+6 —y+6 XZ
dx  drox de 0x 00 0x T orr dp x2+y2 = 80 r2./x2+y?
0 _ 0 o0r d do 686_6y+8 X +3 yzZ
dy odrdy o0@dy 003y adrr O¢ x2+y?2 99 r2/x2+y?’

0 _ 23 009, 000 01, 0 ()

dz drdz d@adz 909z orr 30 rZ/xZ+y?

92 9% x? 92 y? 0? x?z? 0? —2Xy 9? 2x%z

=— 4 - 2 4=
0x2  9r? r2 = 9¢@? (x2+y?)?2 = 002 r*(x%?+y?) = 0rde r(x?+y?) = 0roo r3,/x2+y?

9? —2XyZ 0 y%+z? ) 2xy n
@b 12 /(x2+y2)3 or 13 ¢ (x*+y?)?
a9 z[r?(x2+y?)—-x2(3(x%+y?)+22)]

3

06 r*/(xZ+y?)

a2 % y? a2 x? 0? y2z? 0? 2xy a? 2y?z

dy2  9r2 r2 = 92 (x2+y2)?2 202 r4(x2+y?) = 0roe r(x?+y?) = 0rd® r3,/x2+y?

+

+

)

PR R O
0@d8 2 /(x2+y2)3 or r3 ¢ (x*+y?)?

9 z[r?(x2+y?)-y?(3(x%+y?)+z2)]

3

a0 r*/(x2+y?) ’
82 _ 9% z2 | 9% (x%+y?) 92 -2z(x%+y?) . 8 xP+y? | 0 2z/x%+y?
dz2  or2 r2 ' 992 r4 aroe r3/x2+yz  or 13 0 v

Finally, we get:

AEAEii(rzi)+ ! i(sint9%)+;az. (1.5)

r2or ar r2sinf 90 125in20 9?2

But in the case of spherically symmetric motion:
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d d

0 0p
Therefore, from (1.4), (1.5) we will have:

19 (rz a—¢) = —4mkp, (1.6)

r2or or

r
T
0P 1 c 1 T c
== —r—247tkf pzzdz+r—;,q§ = —4nkj; r_z(fo pzzdz)dr—f+cz,
0
1 = O, Cy = 0,

od  —Amk forpzzdz

ar T2

(1.7)
In the latter relation the integral
am [ pz?dz =m, (1.8)
and from (1.3) we easily get the equation of the gravitating gas motion in the form of (1.1).
Thus, r = r(m, t) is the law of motion of medium; m = M(t) - the law of motion of the
surface of strong rupture in Lagrange mass coordinate, and R = r(M(t),t) - the law of
movement of the surface of strong rupture (radius).

The integral equation of energy is given by:
t

_ p[i(erY 4 M|, 20r
T+U—kV—E+j;{M[2(at) = R] Anr atp}ldr, (1.9)

T = %fOMfzdm,= ﬁfoMgdm,V = —fOMmfm.

Chapter I1. Exact Solution to the Initial Shock Wave

Now let the exact solution to (1.1) be the initial data corresponding to a nonhomogeneous
gas nucleus bounded by a vacuum balanced in its own gravitational field, where the
gravitational constant k, the density at the center of the nucleus p, and the radius of the nucleus
are the main units of dimension.

Let the distribution of density of a nonhomogeneous gravitating gas nucleus be given by
(in non-dimensional form):

p=1-r, (2.1)

which shows that the density is maximum at the center of the nucleus, and it is zero on the
sphere (the star is bounded by the interstellar medium the density of which is
p~10"2*gr /cm/cm?® or actually it is zero).

Introduction of the density distribution (2.1) into formula (1.8) of Lagrange coordinate m

gives:
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m = 4nr3 (1 - 5). 2.2)
3 4
Because the nucleus in initial state is balanced in its gravitational field

5 =v=0. (2.3)
Introduction of (2.3), (2.2), (2.1), (1.7) into (1.3) taking into consideration that the
pressure on the sphere is zero (actually the star is bounded by a vacuum) gives the distribution

of pressure in the nucleus (in non-dimensional form):
1 7 1-r*
p=dn[(1-13) - Z(1-7r3)+| (2.4)
Thus, in the form of the initial data (initial exact solution before the shock wave), we

receive the exact solution of the system (1.1):

p=1—r,m=4nr3 G - i), (2.5)
ar
E—U—O,
— Tea_2y_ 71 _,3 -t
p—4n[6(1 r°) 36(1 re) + 16].

Chapter I11. Approximate Analytical Solution to the after Shock Waves
The conditions of the rupture of the first kind (1.2), which are solved after the shock wave

with respect to the parameters (unknown functions) are written as follows:

-1

y+1 1 2a3 2 YP1
2= p |1t e e =
r [ T R(5),) o
. 2
po=lm-n+20 (k- (%) )| (3.1)

-8, =5 - ()1 ]

at
Here, the continuity of the Euler and Lagrange coordinates must be taken into
consideration.
[r]i = 0,[m]i = 0. 3.2)
Thus, we obtain the initial-boundary (mixed) problem for the functions
r(m,t),p(m,t), p(m,t) of unknown system (1.1) of nonlinear, nonhomogeneous partial
differential equations.
The initial conditions (2.5) determine the initial state of the nonhomogeneous
gravitational gas nucleus and represent the exact solution to the system (1.1) of equations.
Thus, we consider the initial-boundary problem in {2 area:
2 ={te(0,t)me (0,MQ®)}, (3.3)
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where t = 0 is the moment of explosion, t, - the moment of time when the shock wave appears
on the surface of the body (sphere).
The boundary conditions of an unknown boundary m = M (t) are given by (3.1), and at
the center of symmetry
r=0m=0. (3.4)
To find an approximate asymptotic solution to a mixed problem, apply the asymptotic
method of the thin shock layer thar was introduced by Academician G. Chorny for a perfect
non-gravitatingl gas, and was first proposed by T. Chilachava for gravitating gas and is

connected to a small parameter
e=1" (3.5)
To use this method, the magnitude of the explosion energy must be relative to the initial
state parameters of glz order before the shock wave strikes the surface of nucleus.

Assume that asymptotics of L. Sedov's solution to the powerful point explosion [1] is realized
in the basic approximation of the law of motion of medium.
Analysis of the condition of existence of the strong shock wave before appearing on the

surface, and the integral equation (1.9) of energy leads to the condition

E
E==2, E,=0(1). (3.6)

Here, the time necessary for the shock wave to appear on the surface will be of s% order.
Therefore, it is convenient to perform an additional extension of time
T=t/e. (3.7)
The analysis of equation (1.1) of motion and the boundary conditions (3.1), and (3.6),
(3.7) shows that the approximate solution to (1.1) can be sought in the after shock wave by
means of a small parameter (3.5) given by the following singular decomposition:
r = Ry(t) + eH(m,T)+...,R(7) = Ry(7) + €R (D) +..., (3.8)

p =po(m, ) +ep(m,1)+...,p = Po(mT) + p,(m, 7)+....

&
Introducing the singular decomposition (3.8) into the system (1.1) of equations, integral
equation (1.9) and the boundary conditions (3.1), we get the zero approximation of the solution

to the problem:

, Ry (T) (Mo (1) -m)
po(m, 7) = Ry’ (2) (1 = Ro() + 2000

My (1) = 4nR3(7) (5 - 22, (3.9
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Yy ? “hy atem) |7
po(im, ) = py " (m, D[R (T ] " [1+ ]
0

200y = AV L1 _ 2 _7 (13 1-rtm)
ai(m) = 1-r [6 (1 r (m)) 36 (1 r (m)) + 16 ]’
where r = r(m) is defined from equation (2.2)
m = 4mr3 (3 --),
3 4
rt =23 4o,
3 T
1
ref0;1],me [0, g].

And is given by:

16

4 [s
2(A+B)+o— [c—2(A+B)+——
‘/ ° \/9 27 [2(A+B)+g

2

A(m) = J% (1 + \/@)
B(m) = 3\/%(1 — \@)

r(m) =§+

)

(3.10)

In(3.9), Ty = Ty(m) is the time moment, when the shock wave passes the particle through

the Lagrange coordinate m.

The function Ry (7) in (3.9) is the solution to the following Cauchy problem:

n[1 ~ Ro(@IRG R3(®) |5~ "] = Eo, Ro(0) = 0,

o = R~ 3RR,? dRy = [} [,

T

fORO \/(1 —Ro)(4 — 3R0)R03 dRy = llznﬁ‘f,
1 ’125
fo \/(1 - RO)(4 - 3RO)RO3 dRO = - 2 Ty

T, 1s the time moment, where the shock wave appears on the nucleus (star) surface.

fox x (1 —x)(4—3x)xdx =
2{160 x(l—x)(4—3x)F[sin‘l(\/%)|%]—616 x(1—x)(4-—3x)E[sin_l(\/%)ﬁhy(x)}
- 2835,/x(1-x)(4—3%)
y(x) = 1215x° — 3402x* + 2259x3 — 84x2 + 1244x — 1232.

Elliptic integral of the first kind

)

Y dt _ [Sing dx
F(o, k) = 0 Vi-kZsin?t fo (1-x2)(1-k2x2)

Elliptic integral of the second kind
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(p, k) = E(p|k?) = E(sing; k) = fo(le — k2sin20 do,

[ /(T =24 — 30)x dx = 0,28287. (3.14)

7, = 0,28287 / - (3.15)
12E,

Find the asymptotics of the solution to the Cauchy problem (3.11) for:

From (3.12), (3.14) we get

T->0,7->1,,
From (3.11) we get

TR o’ Ry (1) * g = FE, t—0,,

R'o”Ro’*(1) = 22, RoR,*%(1) = /i,

R 3/2 3E, 2 52 ’ 5/2 _ 5 ,3E
fOO /dRO f 0 - / RO/ :E TOT,

Ro(0) = (%)5 /s, T 0,. (3.16)
fort->1,,Ry > 1—

mR'o* (1= Ro) * = = Eq,Ro(T.) = 1,
’ ~ 12E ’ - |12E
Roz(l—Ro)=T°,Ro,/(1—R0 = |2
1 « |12E 2 12E
fRO,/(1 —Ro)dRy = [ —2dr, Z(1-Rp)*? = |- (.~ 1),

1-R¥2 =2 [Z(r, 1),

1

Ry(@) = 1— (2 (r. - D)3, 7 - 7., (3.17)

Conclusion. Thus, non-similar problem of the central explosion of an inhomogeneous
gaseous body (star) bounded by a vacuum that is balanced in its own gravitational field (the
exact solution in the initial shock wave, (2.5)). The asymptotic method of the thin shock layer
is used to solve the problem. The solution to the problem is sought in the after shock wave (the
rupture of surface of the first kind) in a small parameter in the form of a singular asymptotic
decomposition (3.8). The exact basic (zero) approximation of the law of motion of medium and
the thermodynamic parameters is analytically found (3.9). Cauchy's problem for the zero
approximation of the shock wave law is exactly solved analytically in the form of elliptical

integrals of the first and second kind. Relevant asymptotics (3.16), (3.17) are found.
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Abstract. The paper discusses new mathematical models that describe the early stages of
the spread of the SARS-CoV-2 virus. The first model considers two groups of people: without
healthy immunity and asymptomatic infected. The second model considers three groups of
people: without healthy immunity, asymptomatic infected and detected infected.

In the first model, the infectivity variable coefficient is taken as a linear incremental
function of two unknown function variables. The first integral has been obtained. The Cauchy’s
problem is solved analytically exactly. In the second model, in the case of constant infection
coefficients, the first two integrals of a three-dimensional dynamic system have been found and

the problem is reduced to the Cauchy’s problem for one unknown function.
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Introduction. It is of great interest to predict the extent of the epidemic by creating
appropriate mathematical models [1]. Mathematical and computer models of the possible
spread of infectious disease, in particular malaria, are discussed in [2].

Since the beginning of 2020, the incurable infectious disease COVID-19 has spread
around the world, which has already killed many people and changed the world (economy,
development rate, etc.).

Naturally, at this stage, several vaccines have already been developed that have different

probabilities (percentages) of acquiring immunity to a given disease, but not complete

179



a53myabgdomo domgds@ozs — Applied Mathematics

immunity (100%). In many scientific centers, attempts are being made to create mathematical
models for predicting the extent of the spread of this infection.

To predict the scale of the spread of COVID-19 epidemics, the synergistic approach of
scientific research of this multifaceted problem has become relevant, one of the initial stages of
which is the creation of a mathematical model describing the spread of infection, based on the
principle from relatively simple (description of the initial stage) to more complex (accounting
for all groups of people) [3]. Building a mathematical model for the spread of the virus SARS-
CoV-2 and solving the mathematical problem will allow, taking into account the lockdown and

vaccination, to develop a protocol by which the economic losses of the state will be minimized.

§ 1. First mathematical model. Exactly solution of Cauchy’s problem.

Consider the first mathematical model (two groups)

BO — _p(S(t), 1), SO

ar , 1.1
T8 = B, LOSOIE®) D
S(0) = S,, 1(0) =1, (1.2)

where S(t) is the number of people without healthy immunity at a t time; I(t) is the
number of people asymptomatic infected at a t time.
It is natural to assume that the infection rate is an incremental function of two unknown

functions

9B

£>0,

9B
>0, (1.3)

Let us take the infectivity coefficient as a linear function of two unknown functions.

B(S(t),I1(t),t) = a+ bS(t) + cl(t). (1.4)
That first integral (1.1), (1.2) is written as follows:
I(t) +S(t) =const =p =1, + S,. (1.5)

According to (1.3), (1.4)
b>0,c>0. (1.6)
The first integral (1.5) put in (1.1), (1.2) and we get the Cauchy’s problem:

di() _ _ B
{ i [a+ bp + (c — b)I|(p I)I. (1.7)
1(0) =1,
Whose exact solution (1.7) will be recorded as follows
(b—c) a+bp+(c—-b)I(t) . 1 p—I(t) 1 lni _¢
(a+bp)(a+pc) a+bp+(c—-b)Iy p(a+cp) p—1Iy pla+bp) Iy v
b—c 1 1
a+bp+(c=b)I(®)|(a+bp)(a+pe) ( P—lo \p(a+pc) | (1) \pla+tbp) _ ¢
[ a+bp+(c-b)l, ] (p—I(t)) ( Iy ) =€ (1.8)
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Consider special cases
a.a=0, b=c.

Then from (1.8), (1.5) we can get an exactly solution

_ ploebpzt _ PSo
1) =5 o SO = 5w (1.9)
b.a#0, b=c.
The exact solution (1.8), (1.5) has the form
_ ploep(a+bp)t _ pSo
I(t) - So+10€p(a+bp)t' S(t) o So+Ioep(a+bp)t. (110)
c.a*0, b+#c ab,c = const.
Consider the case a = (b — 2¢)p.
Then from (1.8) we get
a+bp+(c—-b)I(t) . So_ 2 @ _ _2(b—=c)tp?
a+bp+(c—b)iy (S(t)) Iy € ) (1.11)
Then from (1.11) for the function I(t) we obtain the quadratic equation
3 _ 919200\ ;2 2pa14z210 ; _ 9291P%lo _
(c-» 2 )12+ (a+bp + o~ )1 Bl -, (1.12)

where
g1 = a+bp+ (c—Db)l, q,=e?P’®=t g4 hp=2p(b—c),
G1=2pb—c)—b—-c)ly=b—-c)2p—1,) = (b —0c)(2Sy + I).
Consider a particular case of infection rate
B(t,S©),1(1)) = a(t) + b(O)S(E) + c(DI(2), (1.13)
b(t) = c(t), B(t,S(©),1(8)) = a(t) + b(O)(SE®) +1(8)) = a(t) + b(O)p. (1.14)
Then we get from (1.1), (1.2), (1.5), (1.14)

ploeP Jo(@®+pb(©)d

I(t) = , 1.15
© Sy+1geP Jo(@®+pb(D)at (1.15)
S
S(t) = fo .
Sy + IeP lo(a@®+pp()at
§ 2. Second mathematical model. Exactly solution of Cauchy’s problem.
Consider the second mathematical model (three groups)
ds
BO — —B (DSF(DSE) = BOSDIE)
dsg(t)
T= = B (0)S(D)S(1) , @.1)
dl
2O = By ()5, ()S(®) + B (DSOI(E)
5(0) =Sy, S¢(0) =S5, 1(0) = Iy, (2.2)
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S(t) — is the number of people without healthy immunity at a t time;
S¢(t) — the number of people asymptomatic infected at a ¢ time;
1(t) — the number of people identified infected at a t time.
Consider a particular case
B2(6) + B3(t) = B1(1).
Given the initial stage consideration, it is logical to assume
5(0) =Sy, S¢(0) =S, >0, 1(0) =0.

Consider the case of constant coefficients

ds
— = —B15Sr — B4SI
dS
dt = F255 ’

(2.3)

(2.4)

(2.5)

Adding all three equations of system (2.5), taking into account (2.4), we can obtain its

first integral
S@) +S(@) +1(1) =S+ 5, =p,
p1 = Bz + Bs.
The second first integral when, 5, # B, is obtained by considering (2.6)

1 Ba B2-B4
S =p+ Gty (Br — Ba)Sg + (B2 — B1)SfP2+ S, F2

Ifﬁ4 = ,82, then

By StSf-p By StSf-p B2 P~5-S¢ B2 1
_ By— N _ By S — B3 S — 335
Sy =Spe P N =Spetrh °f =Spe” °f  =5pe"

or

B3
mo_%@z()“ 25O In L2,

And S (t) function is solution the following Cauchy’s problem

dSe(t) Sg(®)
10— 5,50 |p - 50 - 25,0 L2
fo 1.
which can be solved by numerical methods.
Thus, when
B1 = B2+ B3, Ba # P2,
S(t) + S:(t) + 1) = So + S, = p,
B2-B4
S =p+ (Br — B)Ss + (B2 — /31)5}32 Sp, Pz |,

ﬁﬁz
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Ba B2-B4
% = B, {P + B;ﬁz [(ﬁ1 — Ba)Sy + (Bz = B1)SfP2 - Sp, 2 ]}Sf' (2.11)

The Cauchy’s problem (2.11) is solved by numerical methods, then we find the sequence
S(t) and I(t).
When S, = B,, then from (2.10) we find S (¢)), from (2.9) I(t) and from (2.6) S(t).

Conclusion. New mathematical models considered that describe the early stages of the
spread of SARS-CoV-2 Virus. In the first model, two groups of people are considered: those
without healthy immunity; asymptomatic infected. In the second model, three groups of people
are considered: those without healthy immunity; asymptomatic infected; identified infected.

In the first model, the infectivity variable coefficient is taken as a linear incremental
function of two unknown function variables. The first integral is obtained. Cauchy’s problem
is solved exactly. In the second model, in the case of constant infection coefficients, the first
two integrals of a three-dimensional dynamic system are found and the problem is reduced to

the Cauchy’s problem for one unknown function.
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Abstract. One-dimensional nonlinear Maxwell-type system is considered. The initial-
boundary value problem with mixed type boundary conditions is discussed. It is proved that in
some cases of nonlinearity there exists critical value of the boundary data i, such that for a
suffciently small positive values of Y the steady state solution is linearly stable. But as 1 passes
through a critical value ., the stability changes and a Hopf bifurcation may takes place. The
finite difference scheme is constructed. Results of numerical experiments with graphical

illustrations are given.

Keywords: Maxwell-type one-dimensional nonlinear system, stationary solution, linear

stability, Hopf-type bifurcation, finite difference scheme, computer simulation.

Introduction
The present work deals with a nonlinear model which is obtained after adding two terms

to the second equation of well-known Maxwell system in one-dimensional case (Landau,
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Lifschitz, 1957). This model is also some generalization of system describing many other
processes (see, for example, (Dafermos, Hsiao, 1983, Jangveladze, 2019, Jangveladze,
Kiguradze, Neta, 2016) and references therein).

The initial-boundary value problem with mixed type boundary conditions is considered
for this model. It is proved that in some cases of nonlinearity there exists critical value ¥, of
the boundary data, such that for 0 < 1 < . the steady state solution of the studied problem
is linearly stable, while for Y > 1), is unstable. It is shown that when 1) passes through . then
the Hopf-type bifurcation may take place. The finite difference scheme is constructed. Results

of numerical experiments are given.

Statement of the problem
In the cylinder [0; 1] X [0; ) let's consider the following problem:
au 0 ( 20U )

at  ox\  ox
ov ou\* U
— = —aVf + V7 (—) +cVo—,
Jt 0x 0x (1)
u@,t)=0,ve ou =
) - ) ax =1 - l/)'

U(x,0) =Uy(x),V(x,0) =Vy(x).

Many works are dedicated to the investigation and numerical solution of (1) type models
(see, for instance, (Dzhangveladze, 1987a, 1987b, 1989, Dzhangveladze, Lyubimov, Korshiya,
1986, Gagoshidze, Jangveladze, 2011, Jangveladze, 1999, 2014, 2019, Jangveladze,
Gagoshidze, 2016, Jangveladze, Kratsashvili, 2018, Jangveladze, Kiguradze, Neta, 2016,
Kiguradze, 2001). Here t and x are time and space variables respectively, U = U(x; t),V =
V (x; t) are unknown functions, Uy, V,, are given functions, and a. b.c.a, ,v, 8,y are known
positive parameters.

If § = y — «, it is easy to check that the unique stationary solution of problem (1) is

- 1

R R R e B e

. . au . :
Introducing a notation W = V% P after simple transformations, we get

ow GR
o =V + a(bVY 2o W2 4 VY2t — qVE Y)W,

0x?
o 3)
op = "V DVYTEEW? 4+ cvyTEaw,
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ow

x| =0,W(1,t) =1,

W(x,0) = V&

U
aOJEX) V(x,0) = Vy(x).

If 2a + f — y # 0 the stationary solution of problem (3) is

_r
Cc )2a+ﬁ—y

b
Wy V) = S+

Linear stability of the stationary solution and Hopf bifurcation
We investigate the linear stability of problem (3) by linearizing near the stationary
solution (Ws,Vs). Let
W(x, t) = W, + Wy (x)e?t =y + W, (x)e’,

1

b C \2a+B-
Vix,t) =V, + V,(x)ert = (Elpz + alp) v e,

After some transformations we have:

d2W1 (x)
ezt Wi (x) =0,
dW; (x) )
=W (1) =0,
dx
x=0
where
B-a—1 y—3a-1
, <b 2 4 c )2a+ﬁ’—y +h (b 2 4 c >2a+B—y 5
n? = aa(-y?+—y ) I
b B+y—-3a-2
aQa+F-Pby+ o G2 +59) Ty ey
_ LI
A+ aQa+p—v) (22 +<yp)er © e
y a a
It is not difficult to show that problem (4) has nontrivial solutions if and only if
1\ 2
2 2 — 2
]7 —T’n—(n‘}‘i)n-,nEZO.
For corresponding A = A,, we have
A2 =B, a,B,y,a,b,c)Ay + L,(Y, a,B,y,a,b,c) =0 (5)
where:
(b, C 2a+0;?—y
P,(Y, a,B,v,a,b,c) =—|n (Ez/) +51/)) + (6)
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B-1 B-1

+4 (b 245 )mw_y (b 242 )ZM_Y b2 drarioy
al/) alp aa al/) a1/) P ’
a+p-1
b 2 C 2a+B-y
L,(¥, a,B,v,a,b,c) =aa+ B —v) (Elp +a¢) _
B+y—2a-2
b c 2a+f—y
~aQa +f = V)@bp + o (97 + ) _
b 2(B-1) .
4 2a+pB-y
—aa?a+ =) (F9? + Sw)" — baCa+ B -y (Cv* +
B+y—2a-2
¢ 2a+B-y
al/)) ’

The stationary solution (W's; Vs) of the problem (3) is linearly stabile only if Re(4,,) <
0, for all n and unstable if there exists an integer m such that Re(4,,) > 0.

From (5) and (6) it is obvious that if 2a + f§ — ¥ > 0, stationary solution of problem (3)
is linearly stable if and only if the inequalities hold:

P,(Y, a,B,v,a,b,c) <0,n € Z,.

From (5), (6) it can be deduced following statement.

Theorem. If 2a + f —y > 0, then stationary solution (Ws; Vs) of problem (3) is
linearly stable if and only if P,(y, @, B,v,a,b,c) < 0, forall n, i.e.,

ata~p+p) (Sv* + fw)ﬁ—ﬁ +by? (D + 51/))—3 <z
a a a a 4
We studied the stability of the steady state solution which depends on a boundary
condition ¥ > 0.
There exists critical value of the boundary data Y., such that for 0 < 1 < 1), the steady
state solution of the studied problem is linearly stable, while for ¥ > 1. is unstable. So, as
passes through a critical value Y, the stability changes and a Hopf bifurcation may takes place

(Marsden, McCracken, 2012) .

The difference scheme
Let us enter grid @p, = @y, X w; on the area Q=[0; 1] X [0; T], where T is the given
positive constant, and:
wp ={x; =ih,i =0,.., N,hN = 1},
w,={t;=j1,j=0,..,M,TM =T}.

Here h is a step in the x direction and 7 is a time step in the interval [0, T].
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Let us also use known notations:

y = yij = Y(xi' tj)'f’ = yij+1 = Y(xi' tj+1)'

ye =222y, = b Y = Yo =
T h h
g, = Vi1 Zhyzij tyly
and construct the following difference scheme for the problem (3):

we = D%y, + a(vV 20 w2 — pF1)w, (7)
v, = —avf + bvY"2%W? 4 cv? 2%y, (8)
Wyo = 0,wy =1, )
wl = VU ., v° = V. (10)

The difference scheme (7) - (10) is easily realizable, since to find an approximate solution
of the layer t = t;,; it is necessary to solve in at first (8) for the function ¥, and then the system
of linear algebraic equations (7) for the function W, using the known function ¥. It should also
be noted that the above algorithm does not require the use of an iterative process, since we find
the function ¥ explicitly from equation (8), and then the function w solving the system of linear

algebraic equations with the threediagonal matrix.

Results of numerical experiments

Numerous numerical experiments have been performed using scheme (7) - (10) above.
The results of the obtained experiments are consistent with theoretical studies. Below are some
of them.

We use the test functions:

U(x,0) = x* ((1 —-x)* 4+ %)

V(x,0) = (sinmx)* + 2 —x,

W(x,0) = va(x, 0) L& 0
Ox

and the following values of the parameters: h = 0.01,7 = 0.00004,N = 100,a =b =c = 1.
Test 1. Case of convergence to the stationary solution: o = 1, B =1,y =0, y = 1,
corresponding graphics are figures 1-8.
Test 2. Case of Hopf-type bifurcation: a =1, =3,y =4, y = 1, corresponding graphics
are figures 9-13.
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Abstract. New mathematical and computer models for the spread of the SARS-Cov-2
virus have been proposed, based on the epidemic control protocol adopted by the Georgian
authorities. The task is to control the fight against the epidemic taking into account vaccination

with temporary immunity.
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1. Introduction. Modeling the processes of the COVID19 pandemic caused by the
SARS-CoV-2 virus is of great interest. And this is natural, the pandemic claimed many lives,
increased the number of people with various diseases, worsened the well-being of people, and
more. At the first stage of the fight against COVID19, the main means were organizational
restrictions, medical masks, etc. Sometimes it was necessary to announce a complete lockdown
in the state. This gave a positive result - the minimum number of cases and deaths of the new
corona virus. However, lockdown turned out to be too expensive and the budget of the countries
suffered greatly. Replenishments to the treasury fell catastrophically and funds for social needs,
including the treatment of those infected with the new virus, were not enough. To improve the
economy, the lockdown was lifted, but as a result, the number of people killed and infected
increased. In this case, patients are also treated at public expense. Thus, financial costs are high
even in the absence of a lockdown.

Thus, the task is to make a decision and it is necessary to determine to what extent and
how quarantine measures should be applied so that there is no sharp peak in morbidity and the

country's economy avoids a crisis. It is necessary to solve the problem of managing the safety

201



3M330gGgtrmo dg3bngMgdgdo — Computer Sciences

of life of the population and the economy of the state. After the possibility of vaccination of
people appeared, the task of managing the safety of life of the population and the economy of
the state did not become less urgent. Partly because there were not enough vaccines, partly
because of the anti-vaxxer movement, partly because the vaccines were less effective than
expected.

The task of managing the safety of life of the population and the economy has been
improved as new funds and knowledge in the fight against the pandemic were obtained. The
safety management problem without vaccination has been addressed in [1], with vaccination in
[2]. However, in [2], it was assumed that the vaccinated people did not get infected with the
virus, but in reality, as recent studies show, this is not the case, the number of infected
vaccinated people is considerable. Therefore, in this work we will try to pose and improve the
task of managing the safety of life of the population and the economy, taking into account the
vulnerability of vaccinated persons.

As a basis for constructing a mathematical model for the spread of SARS-Cov-2, a
protocol developed by the Georgian health care system was adopted, which are binding on all
authorities of the country. When constructing the model, the ideas outlined in [3-6] were used.

2. Business logic of the epidemic control process. Let the number N(t) of citizens be
in the country at a given timet. At the same time, a number N, (t) of citizens are entering the
country. According to the protocol, all of them should be sent to places designated for
quarantine - hotels, sanatoriums, rest homes, etc. However, let's say that not all arriving citizens
are transferred to quarantine; some managed to somehow avoid this. That is, @, (t)N,(t) of
the citizens N, (t), they were quarantined, but a,,(t)N,(t) quarantine was avoided. We have
No(t) = ap1 ()N (t) + apy (t)N,(t). Or 1 = a,(t) + a,,(t). Note that there is a group of
people entering the country - E, a group that is in quarantine - Q. Let N, (t) the number of
citizens be in quarantine at the momentt. After some time, a certain number of people whose
test-in-law will show a positive result for the presence of the SARS-Cov-2 virus is transferred
to a hospital for treatment - they are infected, and there is documentary evidence of this, we
will designate this group of people by I. Let the number of citizens Ng;(t) be sent from

quarantine for treatment at ¢ the moment, and the number of citizens N (t) is released from

quarantine and they replenish the group of citizens - HS specifically, into groups of healthy
people without immunity H - their number is Ny (t). After treatment from the group I of
recovered patients, I replenish the group of healthy HI - people with immunity, their number is
Ny,; (t), unfortunately, a certain number of patients Ny; (t) cannot be saved. The group of those

who died from the virus will be denoted by D. Note that in addition to knowingly infected
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people, in society there is a group S of sick people carrying the virus, but there is no
documentary evidence of this, the number of these people will be denoted by N, (t). It is the
members of the group N, (t) who are the main distributors of the virus, they freely contact with
members of the group of healthy people without immunity - H, in which N, (t) citizens
infecting them. The complexity of the situation is that the relevant authorities do not know
exactly the number of these people, but also the distributors of the infection themselves. Note
that a group HS is a union of groups H andS, N;(t) = N, (t) + Ng(t).

Epidemiological services identify infected people Ny;(t) from the group S and transfer
them to hospitals for treatment, thereby replenishing the group/. At the same time, the circle of
their contacts is determined, even in the number of people N,(t) from the group HS and they
are transferred to quarantine, replenishing the group Q, respectively, Ny, (t) from the group H,
and Ny (t) from the group S, N, (t) = Ngp(t) + Ngs(t). Unfortunately, the group S also has a
case of death from a virus, let us designate their number through N 4 (t), which replenish the
group D. We will assume that people who have recovered from the new corona virus acquire
immunity but can become infected again. When vaccinated, people from group H go to HI.
Those. in the process of vaccination of people from the group of healthy people without
immunity, the vaccinated people from H go to the group of healthy people with immunity HI.
then we denote their number at the moment t of time by Ny;(t).

According to recent reports, despite vaccination, some members of the HI group,
communicating with members of the S group, may be infected. Therefore, some of them are
sent for treatment I, and some in quarantine Q. Note that the number of members of groups E,
Q.I, HI, D, HS is known at any given time. However, the exact number of members of groups
H and S, respectively, is not known. Meanwhile, contacts of members of groups H, HI and S
can worsen the epidemiological situation, as patients from S can infect healthy people from
Hand HI. Let's build a scheme for fighting the epidemic and its business logic in the form of a
directed graph:

Fig. 1 Directed graph of the fight against the epidemic
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3. Building the model. In the oriented graph in Fig. 1, the arc EH has @, (t)N,(t)
weight and the arc ES has a,,, (t) N, (t) weight. The fact is that some citizens who have entered
the country and who have not been quarantined can be both healthy and infected - sick. Their
exact number is not known, but it is known that ., (t) + a2, (t) = a.,(t). But together they
make up the HS = H U Sgroup, an amalgamation of the H and S groups.

The rate of change in the number of a group of healthy people without immunity - N, (t)
from a group Hdepends on the intensity of: contacts between group members Hand S;
replenishment of a group Q from a group H of people N, (t); replenishment of a group H from
a group Q of people Nj.(t), replenishment of a group H from a group E of people N,(t). The
indices of the coefficients and the number of transitions from one group to another are indicated
in the order - the receiving group, and then the decreasing group. For the quarantine group Q,

in this case, the symbol c is used, in other cases - q. Therefore, we have:

- . = athhc (t) + aheh (t)a(le (t)Ne (t) - ach (I)Nch (t) - ahx (t)Nh (t)N_S (t) - avuc (t)Nh (t) (1)
where a., (1), ap.(t), a,,, (t), ane(t), ans(t), ayq.(t) the corresponding coefficients. The rate

of change in the number of a group of healthy people with immunity - Np;(t) from the group
HIdepends on the intensity: recovery of patients from the group I (increases), vaccination in
the group H (increase), contacts between group members HI and S (decreases) - while part of
the group HI goes into the group @, and part into group I. As a result, we get:

dN,, (¢

;—t() = aihi (t)Nt (t) + avac (I)Nh (t) - aq:hiNs (t)Nht (t) - aishiNs (t)Nhi (Z)

In a similar way, one can write out relations similar to (1) and for the rate of change in

the number of groups Q,I,S. As a result, we get a system of ordinary differential equations:
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B g (1, 1)+ e (1) (V. (1), (1), 1) -
~a, (VN ()N, () (), 1)
D) g (08, 1)+, (Ot (N, (0, (), (1)
e (O, (), (O, (1) . (), 1),
W) (N, ()N 1)+ ()t (). (1)~
@ (N, (0) -, ()N, (1) e, (N, () @
D), (). (6t (), 1)~ () (1) e (1), 1) 5
Fa (NN, ()
DD _ g (1), () e (1), 1),
Pell) g (03,0t 1)V, (1) ()N, () 1)

- aixhi (t)NV (t)Nhl (t)
where, the coefficients in the system are non-negative, the epidemic is observed over a period
of time [ty; T]. In (2), the function N, (t) is known in principle - the number of arriving citizens.

At the initial moment of time t, the following are known:

N(to):Nqoa Ni(to):Nio’ Nd(to):NdO’ Nh(to)"'Ns(to):Noo- 3)

q

System (2) with initial conditions (3) constitutes a complementally mathematical model
of the SARS-Cov-2 virus epidemic.

4. The problem of managing the epidemic. Analyzing the protocol for fighting the
epidemic and its mathematical model, it should be noted that the control of the spread of
infections has special control levers. For example, by improving control over the arriving
citizens, it is possible to practically exclude the penetration of sick citizens into society,
bypassing quarantine. In the model, for example, the values of the coefficients @ 1 (t), A ey (t)
should be reduced. Also, by choosing the values of the coefficienta;¢(t), you can actually
achieve a hard lockdown, or a liberal policy of containing the epidemic. Suppose that when

selecting a5, (t) - the impact on budgetary costs is B: &5, (t) = R, and the costs of treating
the infected can be expressed throughW: ftz N;(t) dtXa,.(t) - R, then the total costs of

identifying the infected and their treatment, taking into account their minimization, can be

expressed as follows:
T (@ (1), (1) = B (1) + ([ N, (2.t (1)) > inf. @)
Functional (4) must be minimized under conditions (2), (3) and the constraint:

205



3M330gGgtrmo dg3bngMgdgdo — Computer Sciences

B(a,, (t))=L>0. ®)

Constraint (5) means that budgetary expenditures for these activities cannot be less than
a certain amount. It is clear that we have restrictions from above - budgetary funds are limited!

Note that the functional W () also takes into account the fact that by choosing the values
of the coefficient a;¢(t) (thereby determining the level of lockdown), we actually change
financial receipts - specifically, we reduce them. Therefore, we need to minimize this value as
well.

To manage the safety of life of the population and the economy of the state, an extreme
problem of the type (4), (5), (2), (3) is considered.

In this case, another limitation appears, the purpose of which is to achieve herd immunity:

N,(T)=N,, (T)+N,,(T)=0,7N(T).

The computer implementation of the model (2), (3) and the extreme problem (4), (5) was
carried out in the MatLab environment for various values of constant coefficients of system (2),
initial conditions (3) and specific B, W functional.

5. Computer Experiment. For scientific calculations, we rewrite system (2) in the

following form, and at the first stage, we will consider the coefficients as constants:

ch/Z—lt(t):(_aqh (t)—am(t))Nh(t)+ahq (t)Nq (t)_

a, (t)N, (t)N,(t)+ . (1), (1)N,(¢),
D) (09, 0) = (1), ()N, (1), (N, 1)+
+ 0, (N, ()N, (1) +a,. (t)a, ()N, (1),
dN, (1)

;t = (—a,s (1)-a,(t)-a, (Z))Ns (1)+a, (t)N,(1)N,(t)+
+a,, (t)a,, (1)N, (1), (6)

dN;t(t) =, (f)Nv (Z)+adl (t)Nz (I),
dN:;t(t) Gy (E)N (£) @3 ()N, (1) =, (£) N, (£) N, (£)

- aixhiNv (t)Nhi (t)

We have system (6) with initial conditions (3). Function N,(t) known and in the
calculations we will assume that it is constant and equal to NE. We will take the same symbols
as identifiers of the coefficients, but we will write them in one register, for example: we will
write a,p,(t) as aqh. Note, that aqh is the measure of influence (increase) on the rate of change
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in the number of people in quarantine, and the measure of influence (decrease) on the rate of
change in the number of healthy people without immunity. The interpretation of other

coefficients is similar. Let's rewrite system (6) into a convenient one for scientific calculations

in the MatLab package.

d]i}t([) = (~agh—avac)N, (t)+ ahgN, (t) -
—ahsN, (t)N,(t)+ahexae2INE,

dN;t([) =aqhN, (t)—(ahq +aig) N, (t)+asqN, (1) +
+aqshiN, (1) +agex aelNE,

df\zt(f) = (~ais —ags —ads) N, (1) + ashN, (t) N, (1) +
+asexae22NE, )

dN;t(f) = aigN, (t)+ aisN, (t) - (ahii + adi) N, (t) +
+atishiN, (t) N, (2),

d]\i;(t) = adsN, (t)+adiN,(t),

dN;t(t) = avacN, (t)+ ahiiN, (t) - aqshiN; (1) Ny (1) -
— aishiN, () Ny (1).

To assessment the stiffness of system (7), we write out the Jacobian matrix of the right

dN;(t)
side of this system - BN‘-l(tt) ,i,j = 1,6. As a result we have
]
—aqh — avac — ahsN;(1) ahq —ahsN, (1) 0 0 0
aqgh —ahq —aiq asq 0 0 aqshi
ashN;(1) 0 ashN, (t)-ais—ags—ads 0 0 0 (8)

0 aiq ais + atishiN (1) 0 0 aishiN; (1)
0 0 ads adi 0 0

avac 0 —aqshiN (1) — aishiNg(t)  ahii 0 —(agshi+aishi)N,(t)

dN;(t)
It is clear, that the determinant of the Jacobian matrix aNt-i(tt) ,i,j = 1,6 - Jacobian is equal
]

to zero, due to which we can conclude that the system (7) is rigid. Of course, it is possible to
exclude the fifth equation from system (7), and calculate the function Ng(t) of the number of
deaths from the virus by integration of functions N3(t) and N,(t) that are simple found.
However, in this case, we will adhere to the proposed complex method. To find numerical
solutions to system (7) with initial values (3), we choose the odel5c solver from the MatLab
application package. It is just designed for the solution of a rigid system of ordinary differential

equations.
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To find the numerical solutions of the nonlinear system (7), we will compose an auxiliary
M-file. In it, the system (7) is presented in the MatLab M-code, while the values of the system
coefficients and free members are also entered here. The code is presented in the listing 1:

Note, that we have notations in the listings and figures:N1 - healthy, without immunity
Ny (t); N2 - in quarantine N, (t); N3 - undetected infected Ny(t); N4 - infected for hospital
treatment N;(t); N5 - died from the virus N, (t); N6 - healthy with immunityNy,; (t).

Listing 1. Right side of the system (7)

01: % sars-sistemis marjvena mxare

02: function dNdt=sars(t,N)

03: dNdt=zeros(6,1)

04: agh=0.08; avac=0.5; ahq=0.2; ahs=0.4; ahe=0.2; ae21=0.4; ne=30;
05: aig=0.34; asq=0.02; aqshi=0.3; aqge=0.02; ac1=0.1;

06: ais=0.2; aqs=0.02; ads=0.001; ash=0.2; ase=0.2; ae22=0.6;

07: ahii=0.02; adi=0.001; aishi=0.03;

08: k11=-agh-avac; k12=ahq; c1=-ahs; bl=ahe*ae21*ne;

09: k21=aqh; k22=-ahqg-aiq; k23=asq; k26=aqshi; b2=age*ael*ne;
10: k33=-ais-ags-ads; c3=ash; b3=ase*ae22*ne;

11: k42=aiq; k43=ais; k44=-ahii-adi; c4=aishi,

12: k53=ads; k54=adi;

13: k61=avac; k64=ahii; c6=-aqshi-aishi;

14: dANdt(1)=k1T1*N(1)+k12*N(2)+c1*N(1)*N(3)+b1;

15: dNdt(2)=k21*N(1)+k22*N(2)+k23*N(3)+k26*N(6)+b2;

16: dNAt(3)=k33*N(3)+c3*N(1)*N(3)+b3;

17: dNdt(4)=k42*N(2)+k43*N(3)+k44*N(4)+c4*N(3)*N(6);

18: dNdt(5)=k53*N(3)+k54*N(4);

19: dANdt(6)=k61*N(1)+k64*N(4)+c6*N(3)*N(6);

20: end

To run the code shown in Listing 1, we use the code shown in Listing 2.

Listing 2. Running the Solver and Visualizing Solutions
1: [T,Y]=odel5s('sars',[0 10],[600 100 20 10 5 401]);

2: plot (T, Y,'linewidth', 2)

3: title ('Spread of Sars-CoV-2")
4: xlabel ('Time")

5: ylabel ("Amount')

6: legend ('N1','N2','N3".'"N4','N5','N6")
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The initial values of system (7) for N1, N2, N3, N4, N5, N6 are respectively equal to:
600, 100, 20, 10, 5, 40 units. We assume that 30 units of visitors enter the country at any given
time. Note that infected people of whom the disease is reliably known are either in the hospital
or are in quarantine. They do not spread the infection and do not exacerbate the epidemic. The
main spreaders of the infection are those people who are infected, but this is not known for
certain. Therefore, the intensity of contacts of these people with representatives of other groups
determines the level of the epidemic. If a lockdown is introduced in a country to combat the
epidemic, then its main task is to reduce the contact of members of the S group with
representatives of other groups. In model (7), (3), lockdown can be displayed by selecting the
values of those coefficients that are present in the contacts of the S group with other groups.
For example, consider the contacts of the members of the groups S and H. If a strict lockdown
is declared, then the coefficients a;¢(t) (ahs) and a,,(t) (ash) have a minimum value. If the
value of these coefficients is large, then it is natural that there is either no lockdown at all or it
is not strict. Consider two modes of dealing with the epidemic. Mode A: non-strict lockdown -
ahs=0.4, ash=0.2; Mode B: strict lockdown - ahs=0.2, ash=0.01; . Figure 2 shows the
visualization of the calculation results for mode A, with the values of the coefficients indicated

in lines 4-9 of Listing 1.
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Fig.2. Significance of virus spread indicators during non-strict lockdown
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Obviously, with a non-strict lockdown, the number of infected people in clinics is
constantly growing and a collapse of the healthcare system may occur. Let's carry out scientific
calculations for a strict lockdown. The values of all system coefficients (7) will be the same as
in rows 4-9 of Listing 1, except for two: ahs=0,2 and ash=0,01. Figure 3 shows the visualization

of the calculation results for mode B.
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Fig.3. Significance of virus spread indicators during strict lockdown

As you can see, with a strict lockdown, the number of infected people in hospitals is
almost constant and not high. The collapse of the health care system is expected. However,
for complete objectivity, one should calculate the so-called, price for modes A and B. I.e. how
much will the implementation of the models cost the country's budget. In the general case, it
will solve the problem of optimal control (4), (5), (7), (3).

6. Conclusions. A computational experiment carried out on a computer model built on
the basis of a mathematical model (2), (3) with constant coefficients allows us to conclude that
by choosing the value of the parameters and, it is possible to select such a number of infected

citizens, in which the economy does not need a lockdown, and the forecast recovery of those

infected with the SARS-CoV-2 virus is favorable.

210




3M330gGgtrmo dg3bngMgdgdo — Computer Sciences

References:

l.

Kereselidze N., SARS-CoV-2 Virus Spread Models and Security Management Issues.
Kalashnikova A., Kulba V. (ed.), Materials of the XX VIII International Conference
Problems of Safety Management of Complex Systems, 77-83. IPU. Moscow, 2020.
Kereselidze N., Models of Epidemiological Security Management in the Spread of the
SARS-CoV-2 Virus. IFAC, TECIS 2021, Moscow, RF, 14-19.09.2021.

Kermack W. O. and McKendrick A. G., Contributions to the mathematical theory of
epidemics, Proc. R. Soc. bond. A, 15:700-721, 1927.

Kereselidze N. Combined continuous nonlinear mathematical and computer models of
the Information Warfare.// International journal of circuits, systems and signal processing,
volume 12, 2018, pp., 220-228.

Kereselidze N.G. Models for the dissemination of false information. Materials of the
XXVII international conference on December 18, 2019 Problems of safety management
of complex systems, Moscow, Art, 167-172.

Kereselidze N.G. SARS-CoV-2 Virus Spread New Models and Security Management
Issues, Materials of the XXIX international conference on December 15, 2021 Problems

of safety management of complex systems, Moscow, Art, 85-93.

211



3M330gGgtrmo dg3bngMgdgdo — Computer Sciences

SARS-CoV-2 3060 393039egdols sbs¢ro Im@geols s
MBsRMHNHBMYIOL FoG30L Bs30mMbYdOL Tglobgd

ByaBot 39Mglgerody 06836 35@H030L 53500980900 MJGHMGO, Lerabwydol
Lobgardfogm Mbogzgdlo@g@ ol sbmoMmgdmwo
36OHMRGL@EOO
3H99-583bsbgmol 393bogMgdms 535009d00L 936-
36MH913mbgb3 0, (3693-583bsBgmOl 936096 gdsMS
535009900l 3m33099E 9O 93609090
0bLGHOEMGHOL CoMIEHMMO

E-mail: nkereselidze@sou.edu.ge

3BLEGHM3d30. LAHSEG05d0 T9IMMH35H9dm0s SARS-CoV-2 306H¥LOL gogt39egdols
Sboeo  Jomgdo@03zMMo s 3MI30MEHIMMEo  IMmEYEgdo, MHMIWGIOE  93JONI0S
Logom3germl  bgolnwgdol  doge  doEgdwo  930©Gdoslmsb  dGdmerols
3OMGHMIMEOL 3om3zs¢olfobgdoom. dm99gddo 2390035¢00L{0bgdmE0s
9065303009008  Jgdmbgzg3900  039boBsgooLs ) oIBHBOWO WI9350 YdOL
90bgo35.  G0MIONI0s  SMMRBOZ,  9M9GOMY39MMZ6 OFRIMBE0sW G
3906@Mgdsms LOLEBHYIS (33090 3MIBO(B30GBEHJO0MS S Lsfyolbo 3603369 MdYdO.
390m0035H90 3500935@036 8t do 250MmymR0e0s BsdsMmMOz0 356539EHMYO0
J39996580  ™m3960l  FoMdoMm30L  BaoLbOL  gom35eolfjobgdom. LI
330050 JoMM30L 53Mm3965. J0BbOL FMbd305 553519l B0bIBLLIG IBIBIGIXGOL
©M3obols @y 9309300l bbgosbbgs bobosmol dgdmbggzsdo. m3EGH0dsGmo
59m 3560l 53mblbol 999 dglodEgdgeros 8900l M 3sMbBol 0ligmo 39M06EG0,
HMIol 390939053 96 bgds 1YdgEoEObM LoLEBHYIOLS s Labgadform domxgEol
3M5x3L0, 535BMb, IS FMBbEgMBOL MLsBOHMbMYdS.

39BboMmos s  J9IM3IZWINWO0S 53900 Bomgdo@0l3Mo  Imgerols
91008033095803096@ 900560  356056@0.  FgLodsdobo  3m330BHIOHMIWo  IMOYWO
50fgmowos MatLab-ol (Gomodol) M-gbsbg s Bo@o6gdnmmos 30830993 9MH o
99b396009630.  WM3sMbol  LbgsIlbgs  Mg508900Lm30L  bodmzbos  0bggdizool
3936039 gdol 35639690 gdol 8603369 mdgdo-:  3w0bozgddo 353096900,
3960563 0bdo dgmxzmos, xsbdMmgwo 0dmbo@g@ol 8mby doMmms, 0bxgoEo®mgdIms,
A39MOI(33L0MS M5MOYbMdS.

212



Jodos — Chemistry
STUDY METHODOLOGY OF ANALYTICAL GROUP I CATIONS

Mineda Chanturia PhD, Associate Professor, Sokhumi State University,
Faculty of Natural Science, Mathematics, Technology and
Pharmacy Department of Chemistry
E-mail: minedachanturial @gmail.com

Antonina Mskhiladze PhD in Chemistry, Associate Professor,
E-mail: amskhiladze2@gmail.com

Darejan Gulbani Doctor of Chemistry, Sokhumi State University
E-mail: darejangulbani67@gmail.com

Emma Churghulia PhD in Chemistry, Sokhumi State University,
Faculty of Natural Science, Mathematics, Technology and
Pharmacy Department of Chemistry

E-mail: emmachurgulia@yahoo.com

Presented by the Institute of Chemistry at the Tskhum-Abkhazian Academy of Sciences

Abstract. The article analyses the necessary measures to be taken to modernize chemistry
courses at universities. The basic principles of analysis and study of properties, the significance
and application of K*, Na*, NH} cations of the analytical group I have been discussed.

The teaching process is carried out in the following 6 stages: The relation between the
atom structure and the properties of the elements, their compounds; Their biological role; Use
of metal cations of analytical group I in medicine; Particular identification reactions; Test task
- analysis process of group I cations; Representation of the results of the analytical group
particular reactions and the analysis of the mixture by the given schemes.

In order to achieve the goal, the student is involved in research-examination processes, is
informed about the essence of research, determines the stages of research and deeply
understands its results, at the same time explores its meaning, is given opportunity to
understand, comprehend and interpret the information learned, develops skills in practical
application of methods and strategies, in identification of risk factors related to experimental
work, in selection and compilation of different types and complexity appropriate to the goal set

In the process of teaching analytical chemistry, such a methodical approach is important

for effective management of practical work and ensuring a safe environment.
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According to the main educational goals of the National Curriculum, teaching-learning
should promote the gradual formation of knowledge based on prior knowledge, the
development of knowledge gained at school and the connection it with the next level of
education, that is the main basis for cognition of natural sciences and is built on logical
principle. The material mastered by the students through the school chemistry program is the
basis for raising the level of chemical education.

In order to train a professional chemist, it is necessary to modernize chemistry courses at
universities. This should be facilitated by the use of new teaching methods, new textbooks,
including translations, scientific conferences with the participation of teachers, it is essential to
regularly discuss the problems of teaching chemistry.

The teaching methodology is improved using modern technical means, by strengthening
the aspects of the research component in the learning process. It became necessary to establish
and refine distance learning programs. The ongoing education reform in Georgia requires the
unification of teaching methods and the training of fundamentally different methodologist-
teachers.

The main goal of teaching "Analytical Chemistry" is to study modern and classical
methods of chemical analysis, to develop active and systemic thinking, to develop the ability
of independent creative work, to deepen knowledge about the chemical properties of
substances. The laboratory practicum develops the ability to conduct an experiment and assess
the results, gives the experience of analyzing a specific object.

The paper discusses the basic principles of the analysis and the study of properties,
importance and application of K*, Na*, NHJ cations of analytical group 1. These principles are
formed on the basis of many years of experience in teaching chemistry [1, §].

The teaching process is carried out in the following stages:

I. The relation between the atom structure and the properties of the elements, their

compounds;

II. Their biological role;

III. Use of metal cations of analytical group I in medicine;

IV. Particular identification reactions;

V. Test task - analysis process of group I cations;

VI. Representation of the results of the analytical group particular reactions and the

analysis of the mixture by the given schemes.

214



Jodos — Chemistry

Stage I: The relation between the atom structure and the properties of the elements, their

compounds;

Analytical classification of ions differs from the distribution of chemical elements in
groups in the D.I. Mendeleev’s periodic table, but it cannot be called artificial, since it is based
on certain regularities related to the solubility of some compounds and the base-acid properties
of oxides and hydroxides of the elements. Thus, the acid-base system of cation analysis is based
on the dependence between metal cations and hydrochloric acid, sulfuric acid, alkalis, and
therefore, it is represented by 6 analytical groups of cations and 3 analytical groups of anions.

Most of the salts of the analytical group I cations K*, Na*, NHJ are well-soluble in water,
they do not have a group reagent. Potassium and sodium are elements of the main subgroup of
group I in the periodic table. They belong to the number of active metals. They have the ability
to dissolve water even at room temperature by releasing hydrogen and producing the
corresponding hydroxides. Alkali metal hydroxides are strong bases. They are completely
ionized in aqueous solutions. Due to this, salts of potassium and sodium strong acids are not
hydrolyzed and their salt solutions are of a neutral reaction (pH = 7). Salts of potassium and
sodium weak acids are more or less fully hydrolyzed and their aqueous solutions have an
alkaline reaction (pH > 7).

All cations are colorless in aqueous solution. These elements have a minimal value of
ionization potential and form cations with spherical symmetry that determines their stability,
weak polarization and the absence of colour. Their chemical properties are mainly determined
by electrostatic interactions. Based on these data, students can explain the properties of
substances and relate them to identification reactions [3].

Stage II. The use of metal cations of analytical group I in medicine:

Sodium and potassium. Sodium ions Na*are mainly present in extracellular fluid ~50%,
in bones and cartilage ~40%, less than 10% - in the inside a cell, while potassium ions K* are
mainly present in intracellular fluid. [4]

The following are related to Na* ions:

* Osmotic pressure of liquids and its permanence;

* Consumption of large amounts of sodium ions leads to loss of potassium ions - they

are antagonists;

It affects the condition of the muscular and cardiovascular system,;

» Water retention by tissues (15 grams of sodium chloride retains two liters of fluid in

the human body);
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Maintaining the base-acid balance in the body (NaHCO; - blood alkaline reserve - is a
component of the hydrocarbon buffer system);

Transfer of amino acids and sugars to the cell membrane;

It is contained in blood plasma, digestive fluids;

Na* nd K* ions substantially affect the action of the central nervous system (CNS);
Participate in the generation of nerve impulses, in the mechanism of short-term
memory.

An excess of Na* ions causes depression of the cerebral cortex, i.e. suppresses the
action of the CNS;

An excess of Kt ions causes a manic state of the cerebral cortex, i.e. excites the action

of the CNS.

K™ ions participate in:

Intracellular metabolism, regulation of heart contraction and water-electrolyte balance;
Regulation of metabolism and osmotic pressure, in the process of action of the nervous
system

Normal functioning of the heart;

Lack of potassium leads to disruption of normal cardiovascular function;

Prolonged potassium deficiency can lead to cardiac arrest. Potassium is one of the
body's most important electrolytes. Like sodium, it is important in the formation of

buffer systems.

Stage III. Medicinal preparations of metal cations of the analytical group I:

Sodium chloride NaCl. Isotonic (physiological) and hypertonic solutions are
distinguished depending on its concentration. Isotonic is 0,9% NaCl solution because
its osmotic pressure corresponds to the osmotic pressure of blood plasma (780,2 kPa).
Isotonic solution is used as a plasma-replacement solution in the event of dehydration
of the body, to dissolve medicinal substances, etc., hypertonic solution (mass fraction
3,5 and 10%) is used for external use in the form of compresses and sheets for the
treatment of purulent wounds;

Sodium bicarbonate NaHCO; (baking soda) - neutralizes hydrochloric acid in gastric
juice, it is an antacid in case of increased acidity of gastric juice;

Sodium sulfate decahydrate Na,SO, - 10H,0 (Glauber's salt) - is a laxative;

Sodium iodide Nal - is an iodine preparation for endemic goitre.

Sodium tetraborate decahydrate Na,B,0, - 10H,0 is easily hydrolyzed in aqueous

solution, the released boric acid is characterized by antiseptic action.
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» Potassium chloride KCI - is used in the event of electrolyte imbalance in the body;

* Potassium iodide KI — is iodine-containing preparation for thyroid disease, cardiac

arrhythmia

» Potassium permanganate KMnO, - is antiseptic for treating wounds, mouth and throat

wash.

The student sees the purpose of the assignment, the practical aspects of these ions, the

need for human health, and the connection to daily life. [5, 6]

Stage IV: Educational information transmitted using tables reduces the time it takes to
form different types of views. A large amount of information is difficult to retain in the memory
of students, systematization of information in the form of tables is better perceived by students
and to a greater extent retained in long-term memory, they process a large amount of material,
deepening and activating existing knowledge.

Particular identification reactions of cations of the analytical group I:

Table 1
Cation Reaction number, The product of the reaction and its properties
reagent
1.NH,HC,H,O¢ KHC,H,0, — Cr. White, soluble in hot water, strong
or acids and alkalis.
2.Na3[Co(NO3)¢] K,Na[Co(NO,)e] —Yellow precipitate, soluble in strong

acid.
K* 3.Na,Pb[Cu(NO,),]
K,Pb[Cu(NO,)¢] — Black cube crystals, soluble in

4. Flame  staining | strong acids and alkalis.

reaction

5. Dipicrylamine Violet

(Poluektov's reaction)
[C¢H,(NO,)3]gNK —Orange-red crystalline
precipitate.

1. K;H,Sb,0, Na,H,Sb,0, — White crystalline precipitate, soluble

in strong acids and alkalis.
2.(NH,),C,0, Na,C,0,4 — White crystalline precipitate.
Na* 3.Zn(U0,)3(CH;C00)g | NaZn(UO,);(CH3;C00)y'9H,0 — Yellowish green

tetrahedral or octahedral crystals, soluble in alkalis and
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4. Flame  staining | acids.
reaction Yellow.
1.NaOH NH; 71— Phenolphthalein — Crimson

[HgO - HgNH,]* + Hg | — Black
2.K,[Hgl,] + KOH [NH,Hg, 0]l | —Brown red precipitate.
NHZ | (Nesler Reagent)

3. Naz[Co(NO;)¢] (NH,4)2Na[Co(NO2)e]

4.H,C4H,04 I —Yellow crystalline residue.
+ CH;CO00~

5.KH,Sb0, NH,HC,H,O04 — White crystalline precipitate.

6. Dissolution of ammo- | HSbO; —White amorphous precipitate.

nium salts by dry | NH, 1, HCIT
method

Ammonium alkali is a weak base. Solutions of strong ammonium acid salts are
characterized by an acid reaction(pH < 7). K* and NH} are closest to each other in terms of
analytical properties. They generate:

Hardly soluble, white hydrotartrates —NH,HC,H,0,, KHC,H,Oq;

Yellow chloroplatinates —(NH,), [PtClg], K, [PtClg];

Hexanitrocobalts —(NH,)3[Co(NO,)e], K5[Co(NO;)e].

Using this table makes it easier for the student to carry out the research procedure, record
data, conduct experiment, work out, analyze and evaluate the obtained data,

The table below is entered by students in workbooks, which they complete according to
the results of the experiment:

Private reactions of cations I analytical group

Table 2

1 2 3 4 5 6
Number | Reagent | Cation reaction | Reaction Conditions for Characterization of
equation equation the reaction the product obtained

The test task allows the student to transfer the learned material to a new situation, i.e. to
use ideas and concepts to solve problems. [1, 7]
Stage V: Analysis process of group I cations

Purpose of the work: Detection of group I cations in the research solution.
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Assignment: Determine group I cations in the research solution.

The student can determine the subject of research and the stages of research:

1. NHj is first studied in the research solution, the detection of which is not prevented
by Na* and K* ions. Therefore, if NH}, Na* and K* ions are present in the research
solution, NH} must be removed from the reaction area prior to detection. In case of a
negative reaction on the Nessler’s reagent, the presence of Na* and K*will be checked.

2. Detection of K*. With Na,Pb[Cu(NO,),] (precipitate is observed under a
microscope) or with freshly prepared Naz;[Co(NO,),] solution.

3. Detection of Na*. a) with K,H,Sb,0, solution b) Ammonium oxalate solution with

ethanol; ¢) with uranilacetate under a microscope.

Stage VI: A scheme is proposed for students to understand the sequence of work
performed, which allows them to better master the systemic analysis process. The results of the
individual reactions of the analytical group and the analysis of the mixture are represented

according to the following tables:

Analysis of a mixture of cations of the analytical group

Table 3
1 2 3 4 5 6 7
Sample | Research | Reagent What Conclusion | Sediment Solution
number | ion did we composition composition

see?

In the final part of the lesson there is a discussion and testing around the topic.

Thus, in order to achieve the goal, the student is involved in research-examination
processes, is informed about the essence of research, determines the stages of research and
deeply understands its results, at the same time explores its meaning, is given opportunity to
understand, comprehend and interpret the information learned, develops skills in practical
application of methods and strategies, in identification of risk factors related to experimental
work, in selection and compilation of experimental work of different types and complexity
appropriate to the goal set. [ 2, §]

In the process of teaching analytical chemistry, such a methodical approach is important

for effective management of practical work and ensuring a safe environment. After finishing
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the laboratory work, the student completes a workbook, summarizes the experiment results,

masters the techniques of conducting experiments, practical skills in the use of tools, follows

the stages of the research cycle, seeks to solve problems by manipulating chemical reagents —

detects the cations in the research solution individually assigned for him/her - that helps him/her

in the gradual construction of knowledge.
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16 https://zeta.ge/ge/activities/2/satskhenosno-turi
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PROSPECTS FOR THE DEVELOPMENT OF EQUESTRIAN
TOURISM IN GEORGIA
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Presented by the Institute of Geography and Tourism at the Tskhum-Abkhazian Academy

of Sciences

Abstract. Equestrian tourism is an interesting form of active one in the modern world. It
is a means of significant relaxation in addition to the humane attitude of the man and horse in
an ecologically clean environment.

The life of a Georgian man in Georgia is closely related to the horse. He has historically
been a loyal and reliable “friend” of the rider on the field of movement, cargo, as well as on the
battlefield.

In our country there is a traditional attitude towards equestrian competitions and on
holidays, jiriti, horse racing, zucchini, isindi, etc. are held in the tourist destinations.

Our country’s relief and landscape diversity, the existence of objects of material and
cultural heritage sites and especially castles-towers are a contributing factor for arranging
hiking tours.

Currently, equestrian bases are created in the vicinity of tourist destinations and especially
protected territorial systems in Georgia, which provide services for the movement of tourists.

Presently, in the immediate vicinity of tourist destinations and especially protected
territorial systems of Georgia, equestrian bases have been created, which provide services for
the movement of tourists.

In order to popularize equestrian tours, it is advisable to study equestrian routes in detail,
minimize hazards and risks, arrange shelters, provide banners and panoramic views and install
mobile applications for installation in GIS systems. The introduction of existing measures will

become a factor contributing to the development of equestrian tourism in Georgia.

Keywords: Tourism, horseback riding, hiking.
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MAPPING OF LAND AND FOREST RESOURCES OF SAMEGRELO
REGION
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Abstract. The aim of the article is mapping of land and forest resources of Samegrelo
region usung geo-information system. According to the above-mentioned the following works
have been implemented:

Comparison of land resources, which are located within administrative borders of the
region, structural picture of land resources has been created on the basis of statistical
information about land and results of reprocessing of the data acquired by the author on site,
which gives a clear view on distribution of agricultural and nonagricultural lands in the region.

As a result of generalization of the above-mentioned material and surface differences the
author elaborated geo-informational map of main soil resoursec in Samegrelo, which gives
detailed information about complicity of geographic distribution of land resources. Also, based
on the data of empirical observation the author elaborated geo-informational map of agriculture
in Samegrelo, whire it is clearly shown zones of wodespread of agriculture fields on the territory
of the region.

With the aim of ensuring and maintaining permanency and guaranteed application of
mappings and renewable natural resources the author elaborated statistical, quantitative and
qualitative figures of wood households, which are clearly indicated in the work. The work also
includes comparative analysis of materials on forest resources of 80’s of the last century.
Contemporary geo-informational map of the potential of forest resources of Samegrelo,
showing areas of widespreading of the forest during the last years, was elaborated with

materials acquired by observations, analysis of empirical data and by application of databases.

Keywords: Geo-information map, forest recourses, mapping.
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THE WORD “INTERACTION” IN PEDAGOGICAL THESAURUS
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Academy of Sciences.

Abstract. The words: interaction, interactive, interactional and other related words have
been recently introduced in Georgian vocabulary and brought into Georgian education, the new
reform of Georgian education system. But this has caused some chaos. In modern pedagogical
literature, the words are often used incorrectly, in the wrong place and mixing together.

In the article this issue has been thoroughly researched and stated that only two terms
related to the discussed topic should be included in Georgian language vocabulary, in
pedagogical thesaurus: “Interaction” and “Interactive”. The first of the words is derived from

the word “Interactional” —“0b&gModgomeo”, through the suffix —“men”-“ul”, and the second
“0b@G9Mod@owm®mo” is derived from the word “sd@EHom@o” “Active” by adding adjective prefix
“o0bg®”- “Inter”. Other similar words to interactive and other related words will cause

language waste.

It should also be noted that in the books published by the Ministry of Education is
considered interactive teaching. This is not correct. Teaching could not be interactive. It is true
that teaching should be imbued with interactions, but this does not mean that teaching is
interactive. Interaction is a mental process and not a teaching method. In teaching, for example,
attention and memory are required, but to call teaching attentive or to be attentive, or even
memorable, would be an absurd.

An interactive teaching method is a form of interaction between the teacher and student
where not only teachers and students but also students interact with each other. Everyone has
daily dialogues with each other. The student conducts a dialogue with himself/herself through
reflection.

According to the modern Georgian encyclopedic dictionary and the digital universal
school dictionary created by the Ministry of Education the word - "Interaction” means the

attention of two or more people to each other, to other subjects or to a third person.
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This is not correct. Interaction is not only paying attention, it is more complicated mental

process. It is necessary to get more determination in this issue.

Generally is known such definition:

Interaction - is an action of people (their activity) between each other while their
relationship, planning common activities, organizing joint activities, psychological impact on
each other...

It seems that the notion of “Interaction” is related to the concept of mutual activities and

relationship between the people.

Keywords: Pedagogics, vocabulary, word, relationship, mutual activities , interaction,

interactive, interactional.
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CREATIVE ACTIVATION OF STUDENTS' POTENTIAL AT GEORGIAN
LITERATURE LESSONS IN PRIMARY CLASSES

Levan Jinjikhadze PhD in Pedagogy, Associate Professor, Sokhumi State

University

Presented by the Institute of Pedagogy and Methodology at the Tskhum-Abkhazian

Academy of Sciences

Abstract. The paper examines a number of problematic issues from a pedagogical and
psychological point of view. It discusses two types of imagination (passive and active), the
development of students’ research skills in the context of forming teaching, increasing students'
motivation, creativity and techniques of research skills which must necessarily provide for the
strict observance of pedagogical-organizational conditions and on which the ideas of humane
pedagogy, personal-oriented and activity-oriented approaches must be based.

The paper also analyzes four blocks of skills how to organize learning activities:

1. Ability to organize their activities;

2. Knowledge and skills of research characteristics;
3. Ability to process information;

4. Ability to present the results of their work.

In addition, it provides a general overview of what types of work and what pedagogical
teaching methods can be used by a teacher at Georgian language and literature lessons
according to the classes and how to develop and form students' research skills.

We think that the use of such approaches and methods in teaching language and literature

lessons will enable us to solve the problem of developing students' research skills.

Keywords: Creative potential, imagination, creative processes, research method,

motivation.
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SCHOOL STARTS WITH THE TEACHER

Leila Sherozia PhD in Pedagogy, Invited Professor, Sokhumi State
University

E-mail: sherozialeila@gmail.com

Presented by the Institute of Pedagogy and Methodology at the Tskhum-Abkhazian

Academy of Sciences

As is known, the relationship between a teacher and a student, finding a common
language is impossible only on the basis of a separate theory or just bare practice alone. The
most effective way to achieve the goal is to develop a balanced, logically cohesive mini-
pedagogical system based on pedagogical theory and the situation of personal or others’
practical experiences.

The problem is that students have different individual and psychological, cultural and
social characteristics. A method that is effective for one or more people may prove to be
ineffective for other people or, moreover, may be destructive to the relationships.

Therefore, the professional development of the teacher, his/her professional growth must
be constantly updated, because the success of the teaching and educational work in school is
conditioned by the teacher’s professional training level.

The Teacher must meet contemporary professional standards and competencies, must
systematically work to improve his/her qualifications, must be involved in the professional
development system and actively participate in pedagogical seminars, scientific conferences

and in all activities related to the teaching profession.

Keywords: Teacher, professional, standards, competencies, experience.
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Abstract. The article presents the modern main ecological categories of pedagogy:
Ecological thinking, ecological education. Ecological thinking is the highest demonstration of
mental activity aimed at appropriation of a system of scientific knowledge, methods of
theoretical and practical activity for the reproduction of cultural values and standards,
contributing to the adapted nature management. Ecological education is a process and a learning
outcome aimed at assimilation of integrative knowledge about the environment, skills and
abilities of eco-activity, the formation of a general ecological culture in the presence of positive
motivation of students for eco-understanding and making actions for the development of

civilization.

Keywords: Ecology, outecology, sinecology, ecological thinking, ecological Education.
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ON THE EXPERIENCE AND PARTICIPATION OF THE RUSSIAN

LANGUAGE INSTITUTE OF THE TSKHUM-ABKHAZIAN ACADEMY
OF SCIENCES IN A MARATHON WEBINAR ON FOREIGN
LANGUAGES (DURING THE COVID-19 PANDEMIC)

Zoia Adamia PhD in Philology (Russian language), Director of the
Institute of Russian Language and Literature of Tskhum-
Abkhazian Academy of Sciences

E-mail: a.zoia777@gmail.com

Presented by the Institute of Russian Language and Literature at the Tskhum-Abkhazian

Academy of Sciences

Abstract. The paper discusses the webinar marathon held in 2020 during the pandemic
under the auspices of the international organization ISPOP with the participation of the Institute
of Russian Language and Literature of the Tskhum-Abkhazian Academy of Sciences (Georgia).
With the help of conducted webinars during the isolation period, we were able to unite, support
and enable theoretical and practical knowledge to philologists, translators, students, young
professionals and teachers teaching or studying foreign languages through webinars conducted
during the isolation period.

The webinar marathon was attended by philologists from different countries and
universities, as well as school teachers from different cities of Georgia: Thbilisi, Rustavi, Kutaisi,

Batumi, Telavi, Marneuli, Zugdidi, etc.

Keywords: Webinars, Foreign Languages, Free, Help, Russian Language Institute,

Tskhum-Abkhazian Academy of Sciences, Georgia.
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MEDIA TECHNOLOGIES IN THE TEACHING AND LEARNING

PROCESS

Rusudan Gogokhia Doctor of Philosophy in Education, Associate Professor of
European University

E-mail: rusudangogokhia@yahoo.com

Presented by the Institute of Pedagogy and Methodology at the Tskhum-Abkhazian

Academy of Sciences

Abstract. The article discusses the need for the use and development of modern
information and communication technologies in the field of education. The use of technology
has spread widely around the world and changed the way we live and shape our relationships.
This change has affected the field of education, learning needs and opportunities in various
ways. New ways of using language and motivating students in these forms create new
opportunities for collaboration and interaction between teachers and students. In addition, many
students use a lot of digital devices such as: computers, cell phones, tablets and more.
Technological devices are part of their daily lives. Nowadays, a variety of new technological
devices are available to many people as well as students. Technologies need to be integrated
into education and language learning. Technology enhances students' abilities as they are used

in everyday life. This new era of learning is welcome.

Keywords: Social Media, Internet Resource, Distance Learning, Learning Platforms.

The use and development of modern information and communication technologies is a
necessary precondition for the successful development of any country and society, with a clear
perspective. It essentially changes all public relations, creating a new information society.
Without ICT, the progress of humanity, any sphere of life, world security, effective
international relations, education system, socio-economic progress, development of civil
society, creation of a state governed by the rule of law is inconceivable. Over the last few
decades, the development of information technology (IT) has reached such a level and scale
that the XXI century is literally pre-recognized as a new stage in the gradual development of
mankind - the so-called as a period of formation of electronic society. Currently, information-

communication technologies are used together with information technologies, and mainly the
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multimedia communication environment of global official importance, where the exchange of
non-verbal information between people is as simple as the usual conversation.

Today, modern teaching methods and technologies are being actively introduced in
Georgia. In this regard, great importance is attached to the activity of teachers and the use of
information and communication technologies. It is the knowledge of information and
communication technologies that is the basis for the further development of electronic literacy.
Today the internet has drastically invaded our lives. Modern education has become
unimaginable without computers and the Internet. Most pupils, students and other citizens are
actively using computer and internet capabilities in a variety of fields, including education. In
modern society, against the background of a sharp increase in information, specialist training
is required for virtually a lifetime. Before you could get an education once and live your whole
life in peace. Today, "once received education" leads to the need to seek new methods and
technologies to acquire and deepen knowledge [1].

The use of Internet technologies and distance learning gives completely new
opportunities to specialists both for continuing education and for specialist training, for
secondary education, and most importantly, makes the learning process accessible. The rapid
development of the latest technologies in the developed countries of the world, their
introduction in all fields and the emergence of new fields of knowledge, with the increase of
competition and the formation of a global labor market, requires continuous improvement and
enhancement of professionalism. It is impossible to achieve this without the use of modern
information technologies. The use of new teaching technologies is considered a top state
priority in many countries around the world. In this regard, the advanced experience of foreign
countries should be taken into account, which is necessary for the reform of the current
education system in Georgia.

Information retrieval has become a crucial factor in the development of society in the
XXI century. Information and communication technologies (ICT), connecting people with each
other, Determines the process of community development. It is true that we have a great deal
of knowledge and experience in traditional teaching, but we are significantly behind many
countries in the world in the use of ICT teaching methods.

The acquisition of Internet technologies and the introduction of them in all fields is a
natural process of learning and establishing a new way of life. That is why the only real way to
achieve this is the widespread introduction of Internet technologies in the educational process.
Since the form of absentee education has been abolished, more and more young people want to

get higher education, and some of them want to continue their education without further
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production, this can be achieved by introducing a form of distance learning in higher education
[2].

This computer program provides the student with so much deep and extensive
information, enriched with effective visuals, that it is inaccessible to the traditional method of
teaching. It dramatically expands teaching opportunities. Distance learning is a new method of
acquiring knowledge using electronic technologies: telecommunications, television,
multimedia, data transmission via satellite channels and computer networks. Distance learning
is possible without limitation of time and place: get acquainted with the education systems of
foreign countries, listen to the courses prepared by the best professors of European and
American higher education, receive first-hand consultations from the course author, pass
exams, receive certificates and find a job.

All study materials are transmitted through a computer network. Internet, fax, telephone,
dialog network, videophone, audio and video conferencing are used for the exams. Distance
learning is a system of absentee education through Internet technologies. Assimilation of study
material and testing of acquired knowledge does not require the student to be present directly
in the classroom.

The distance learning form involves the acquisition of professional knowledge and skills
using the capabilities of Internet technologies. Modern networking software products enable
the organization of a full-fledged relationship between student and teacher Online. Higher
distance learning provides the operational supply of essential materials for students - e-
textbooks, video recordings of lectures, seminars, etc. Feedback is via video conferencing [3].

Advantages of distance learning The advantages of distance learning are as follows:
Convenience and accessibility - Online learning is possible without leaving home and office,
from virtually any place where you have access to a computer and the Internet. This makes it
possible for a modern specialist to acquire knowledge without special business trips, vacations
and travel, so as not to interrupt his or her core business. In addition, study is possible at any
time of the day and on weekends. By choosing the form of distance learning, the student is
given the opportunity to make his / her own study schedule. A list of methodological materials
and literature will be provided at the beginning of the semester. Using the form of distance
learning, students are given the opportunity to receive information 24 hours a day, which makes
it possible to develop an individual lesson plan [4].

Flexibility - There is no set time for lectures, you decide for yourself when you want to
complete assignments. You know when you have what to take, and many courses offer a
schedule. Choice - There has been a boom in distance learning opportunities over the last few

years, as a result of which many accredited and reputable universities have begun to develop
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such programs. Cost - Distance learning is usually cheaper than traditional methods, which is
due to the absence of many factors such as: travel, living and self-learning process
organizational costs. (There is no cost of building the teaching building, there is fewer staff and
the number of teachers is also smaller). Managed - you create the learning environment
yourself, you choose the place and the scheme. It is better for some students - for example, for
those who are linguistic. It has a barrier and it takes more time and effort to master the material.
Job / Career - Because distance learning is in cyberspace and regulated by you, there is no need
to quit your job or take an academic job and thus ruin a job or job or school [5].

Online learning gives people with disabilities a unique opportunity to learn new skills and
to integrate into society. It becomes real for them to buy a profession and, consequently, to get
a job.

Moreover, the professions related to computer technology and the Internet are becoming
quite popular. (E. g. internet marketing, network marketing etc.).

Online teaching methods take on a more individual nature of teaching than the traditional
method. The user chooses the learning pace himself, can skip several times to skip or select
certain chapters of the material. Wherever you live, you may not have the courses you want.
All you have to do is search for the program or courses you are interested in, register on the site
and pay the tuition fee. The face is an organizationally simple process. The student can receive
information via text, or multimedia, complete an interactive practical assignment, view a lesson,
and move on to the next lesson if the material is mastered.

Upon completion of the test, the system provides the teacher and student with detailed
information about what time the result showed, summarizes and statistically processes the test
result. It has been successfully introduced in the education management information system

and is currently being refined and developed in distance and e-learning methods.

Conclusion

Today, modern teaching methods and technologies are being actively introduced in
Georgia. In this regard, great importance is attached to the activity of teachers and the use of
information and communication technologies. From an organizational point of view, the
interactive teaching mode makes the learning process much more accessible and simple than
the classical methods of education. Online education gives a unique opportunity to people with
disabilities, both in mastering a new profession, as well as in integrating them into society. It
becomes real for them to buy a profession and, consequently, to get a job. The article discusses
the incomplete list of advantages of distance learning, which gives some idea about the

advantages of this system.
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