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s 0B®Y00s6 335659mR09H900L 8560909, braere asbsymR09ghgds s Bsbobsbol
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mObs3zmosbo  qob3am  (Ginkgo  biloba)  d0dzgcromglicrmgsbos
3obol - g0b3amUbsoMbo  (Ginkgoopsida) gMMsIOMO  M9BsTgEMH™M39
Do6m3mBoa9bgwos (00 30b3amlbsoMbo - Ginkgoales, my sbo 40633mbgdMHbo
- Ginkgoaceae, 33500 30633™ - Ginkgo L).

30633™ M®god@®o, ©dz9wglio 9;39656095. YIBOE0s, O™ 30M39W0
30633mbBsoMbo  ©gsdoffaby x9gM 30093 J396sbdocols (359,2 db. §.§.)
39600030 35hbbgb, 39HIMe (299,0 dwb. §.§.) 39Hom©do 3¢00ds¢0 MRG®
Moo 4obs s 3303M5B506MH9dOL 439MPOM MM BMOdOm sofym
30633mUBs0Mg30L LHMSR0 3963005690, 3300656506 9d0L X yMB06 Jomo
3053500 goblibgsg9ds Bsdgz0mo MgliErgdols BsdMmys0dgdsdo godmobsd)s,
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g4wmO@GHgolL.  ©oMdgmgd  YwmM@GHgdbHg BMoMGOo  IMMHOPIMO0MSS
3963980, EBMIWIONEYODBY 30 XBIB-XBIBI Ubgsb.

R0l BoOROES JoMoMBIdM0 BMEOHTOLSS, BYdglmsb LmeolgdMow
3930060039090 @5 9b@smsbmdom  goool  gb{ido.  Fmomeols
boboomMgdL  OJMAHMA0NOHO  ITIMMIS S BIOIMS  (339¢)OIPOMDS
L9BMbgdOL JIobgZ0m. MMl JOMOMSEO BJMHo IMA(Zs6m-bszMolirgg®mos,
090mamdsBg 30 ©JIMWMBL  MIOMLRBIO-yz0mger  J9ngM3sL.  ob3yml
BEOWJO0 56 5MHOL GH0309M0 - gl 5MOL BmmeEoldsyzsto (ofizgdo, s6¢9
9565mbgdMS© Fobfigmdowo s dgbMHowo fofzgdo.

306330 m6d0bosbo  d3gbscgs. LEMEMPIOL  A9B30MMYdOL  BEBSOSTO
25-30 Heools sbs3zdo dgob. JozmmbGOMdOEdol s dJRoLEHMMdOWGdOL
39630006905  bgds  Lbgoobbgs - 093GMd0m @S  FEIOOMOOM
939656990%g.  gobogbmeBg,  BsdOMdomO  Hggdol T GdIME
gomdBgdby  §o®mdmogddbgds  ga®gm  fmogdmwo  803GmlGMd0Mmgdo
SR 22 G IU o Tg B VS ToTORY (G Py TO ML I STV R ¥y to Py T TO T UG 1 Yo TO T IR MO TE Yo T g te To RN To)
(80360HML3MOMB0Wwgd0s60) d30609 Dmdol (2-4 1I) IFss Y3930€9)©IdO,
3-5 3900 9MHMOE. Y390 Jo3MHMB3MOMBOWO J39ws Fbotgl 0b30msEM9dL
M6 30360mL3MOMBYoMAL, GHMIIddog Y3090 39Ol JozMML3MMHYd0
30005MJ0056. 3gsLEHMMBdOEYDO, 56+ IILOMBOMO Y3530¢gd0 BRIV
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©OMbORSD, OHMIWOol dmembo  JgmEwgdol 0Eogddo  30056M©Yd06
3935LGMMB0EY00, LOWSE Z0MIMPIdS MYLEIZOMEO.

GQMO3 Y39 d0939mgliermgzsbl, 0633mL 96 543L 439300, beaenm
9L 56 3OOl IBIOWMO Bsgmzol GBdoEMdOm. dobgsgzs 0doby,
M0 20633mb bogmao Fooao3L  ©obosmFgdme  4o6eml, dmEsbozmligdds
553G MML, GMI 0L ,d0d390 Mgler0s” s 565 59300 bogmao.

939bsmg  BoOmMmE  290M0Ygbgds  B9M-35M3900L @S Joenodgdol
399039690590 0530L0 FoLHE0 Y3MME0EX0 MZ0LGdJBOL A5TM, 0l JoGIYSW
03Bl Josdols 30MHMdGdL s 56 5oL dMINbMzbo bossagdols dodstrom,
DOLOMo  I396509900  Fosero  4obgzoasddegmdom  A5IM0MbY3056
(-25°C). 535L096, I3965679 Lo3d5M© POOOLTEH 605 S JoGsddary, Mwyd3o
396 035bL 33503900 (BHysgsdg 2011: 158).

339308 30Bsbo 0gm  Fysw@BHBmL 396GHMH 356G 300 IMBIGMI©O
66533000560  20b63a3ml  BaMIsMgmdoly s DBME-35630m50Mgd0L
0530L90M909d0L  Jqlfogws. 3393y d0dobotrgmds 2019 fFarol
d99mamdosb 2021 ol dmermdog.

09oGMdmL 396G m0o 35030 MmMb533000560 20b633m 0BMHEIOS
dbmEmE N6 5dsbml Ggbmdols olisgargo dbstgls - 3009l BOHEOEM-
50dmbogrgom bsfoedo 0bBMmgds 2 33gbsdyg, 9Mmo dEIPOMOOMO ©
gemo 353Mmdomo (bme. 1), bmerem LodbMgm-50dmbsgago bosfoedo 2
959MmMm00m0. mmbogzg 9396509 BOILEOME0s, Lodswwoom 25 3-%g Ig@o,
85000 51530 135MMM® 70 {gel 509853 gds, MYBSE 35M30L 45d9bgds
b golryeno bomzmbol 50-056 fargddo.

93969609900l B9bMmEMa0MMmHo 330935  oBbMOE0gw®s N6 5dbMU
396m0d0L  BO@OM-508mbogego  bsfomdo dmbBsM© IIOOHMBO®  ©
359mMdom d39bs6ggdbg (Lwy®. 1), Jgbfogerow 0dbs Fomo 393939GH0OO
33063900 3563000060905, BMOME(33969, 654mBILLIMOSOMBS s MgLrgdols
50dm39bgdol Mbsto.

265 50060dbM, HMI MmMH03g ol gobogbrmw-Bsgbmwol 3gMmomools
3993905 GHOM0 306003930 00mgddol ghmbso®o ogm, mEbsg Fswswo
2020 ferol 5330LGHML Igmeg ©9350sdo, bmem 2021 Ferol Bogbwen-
390mMds Mi3O™ boergdosbo oym §obs §owmsb 99wsdgdom, Modss mbog
399b5bMA035 0b633ML 39293 5300L boba®mAw03mds 2021 (gl (3b. 1).

30633mL  Ls33wg3  mMogzg  939bsgby  FmmEgdo  doMHOMSIWOE
©5IM3IMGOME0  m®GHJool  dmmmgddo  dob30maM©s, 5-6  gMmS.
5306Ox0EO0L bogsbg 5-7 LA  oym, bmwm ymbfol Log®dg 10 1I. GmomEwgdo
6530905 0gm B30, MBOM 3009INE060 b 30YPIE IO,
©3M39M  gm®OBHJdbg 9630000900 FMmMgdol  BFoMOHGOEGS
MRO® OIS 0gm BoFHowo.
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93396569939 39293°GH0MM0  3306HGHG00L FMOT0MGds JoMEHOL dgmMg
09350500 ©0fYm 5 ibEMgdom 20 9 493MIJEs. FMOEGIOL
594BH0IMH0 BOHES 53(r0oL 30639000 MHO(3b39000 IOYM S BOHILEWE
DmIdgdL dsoLol dmeml dosmfogl.

©5330639050 583965,  OMI  GmOWgdol  Lodgdmymdm  BgHMs
(339¢29050Md5 9ONBI0MO® 56 J0IO0bIMYMdPS FEIOMHMDOM s F>IOMIOM
935993@5MmBY. 206320 BsdOMd0mMO (396509900l BMMWGIOL 4594300eGdS
2020 Hoeol mgBHmIdGOL Igmeg 9390530 ©sofiym (14 mdEmadOH0sb),
2021 gl 30 9HD0 330600 5O (7 mgdGHMIdO0L) s M0mdJdol 40 ey
393Mdgens - BmgddMOL dmermdy. Mo d9gbgds dgmMdom d3gbsdgl
dolo RGOl FIOHMs (335¢0905©Mds BMmgddMOL dm™ml s0Hym, 649
8596 md0m0 9396510l BMMgdOl Bsdm 33960l 3gM0m©do, s 20-30 Y
393639 o (Lwy©. 2). M55 299bobaMdeogzs LHgMmM BIOMS (335¢GdSOMIOL
918399G0 00mgdol 2 m39d7 - ©93980MH0L T MoEb3gdsd©Y (3bO. 1).

533063905053 963965, M IYOOMIOM s FsdMIMd0m 396560990DY
Y3930 MdS 59dMb3s BMMEgdoL godeols 39MH0M©L. ©330603930L MMm03Y
Dol gl 3OmEgLbo 93GOEOL 30639 Y3930 Tmbs, Lsdsseme 14°C
3993905GH«Mm0L  3060090d0.  BsdOMBOM  JABHgI3EsMBg F03MIML3MMYOOL
396300006905 5-6 Y 49O s (2020 gl 2-8 53G0l, benenm 2021 gl
5-11 536G0wb). Mbs ©93580JLOMM®M, MM JsOG0 MmM03g gl Lozdsm
3o0o0  $9gd39M0BvIMgdom  godmo®bgms (bLodwswme 11,1 s 9,5°C).
bo33g30 939696099008 BHMEHJO0 Bo3domE Tos 5056 gobarsygdryero,
5003™Md 9339630l 39MH0mEDBY J39dmm BsdmE3z9bowo yzomgwo xgMol
80360Hmb3MMgd0L Mom©gbmdol dobgwozom 38LxJMdOm.

3b™md0os, HMI d9oLEGHO™I0WGdOL dMmIFoxzgdol 39MH0MEO BMYsWO©
900b3935 359603000 303OMLEHOMd0WGOOL dmd[ongdol 39MHoml, Jo®sd
dbMMm 2-3 Y AMIGEYdS. M 5oLy, 303V LEdBHIMY FoM(33gdO
3905690007 3d0dg5 5 I Bs6d0EBY Fom0 PoIEbS ForNEgdEOos.

1533093 8QgOMBom d39bsMgbg MO39 Fawl Boymygdol BmmIoM9dS
@5 DO 03¢0oLoL dmemIY 2o3MANE, bmerm d90gy ©s0fym dsmo
9m3foxggdol 3900MmEo. MmgdGmIdmol dms MHoEbzgdosd Msbsmsbmdoom
500gm  20633mb  bogmaxzgdols 3396s (L. 3), GMIgEos oyMdgers
09399360l IgmEq 9350597 (3bE. 1).

30633mL  bogmaxzgdo dMy3swo0s, 2,5-2,8 10. ©0sdgB®mol, JoMz0LegM-
3963bolyg®o 3gmol, bogmao Abbgowos, yMdgwo gmbloom, dgygds bsdo
53960L96 - otgoms 53gbs Lggaros, be®Emgzs60, 593L o3I dEo 35MoJol
399m s bbo. 5 B9bs Fogo®0s, woyboxgoio®gdywo, 5 33-dy Loldol.
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Growth and development characteristics of Ginkgo biloba L. were studied in
Tskaltubo Central Park. The study was conducted from the fall of 2019 to the end of
2021. It has been established that there are 4 adult ginkgo plants growing in the park
area, 1 of which is female and 3 are male; The "flowering" of the plants coincides with
the period of leaf spreading, the beginning of April, the maturation of the microspores
on the male specimen lasts 5-6 days; The fall color variability of female and male plants
does not coincide-Males begin in mid-October, while females begin in late November
and last for one month; Fruits begin to ripen in late July, while the falling begins from
mid-October and lasts for 3 months; Fruits fully develop and grow without fertilization,
while fertilization and embryo formation take place within 3-4 months of their fall. The

ability of seeds to germinate on the study plant varied up to 50%.
Keywords: Ginkgo Biloba L, growth, development, multiplication.

Ginkgo biloba L. is the only modern representative of gymnosperm class -
Ginkgoopsida. It is a relict plant and has been distributed on Earth mainly since
the Permian (299.0 million BC) period.

Ginkgo is native to northwestern China. Where the plant has been worshiped
since ancient times, considered a divine plant and planted around temples.

Ginkgo Biloba L. is a deciduous, monopodically branched tree, up to 40-50 m
height, with a stem diameter of 2.0-4.5 m. Crown of young plants is pyramidal,
and with age it becomes more fragmented. The plant develops elongated and
shortened twigs. On elongated twigs the leaves are arranged in turns, while on
short ones they sit in groups.

The leaf blade is flabellum-shaped, narrow-wedged at the base and gradually
moves to the stalk. The leaf is characterized by dichotomous neuration and color
variability according to the seasons. The main color of the leaf is greenish-gray,
and in autumn it turns golden-yellow.
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Ginkgoisadouble plant. Spores develop at the age of 25-30 years. Microstobilus
and megastrobilus develop on different plants - male and female. In the spring,
on the shortened shoots of male trees, so-called microsrtobilus are formed - 3-5
pieces together, in which yellow microspores develop. Megastrobilus or female
"flowers", consist of a stem, at the bottom of which megastrobiles develop in the
axils of the scales, where the bot ovule develops.

Like all gymnosperm Ginkgo has no flowers and the seeds are not covered
with flesh. Although ginkgo fruit resembles a wrinkled apricot, botanists have
proven that it is also a "naked seed" and not a real fruit.

The plant is widely used in gardens and parks and city landscaping due to its
high decorative properties, it is well tolerated by city conditions and is demanding
to soils,it is quite shade-tolerant and wind-resistant, but can not tolerate drought.

The aim of the study was to study the condition and growth characteristics
of juvenile ginkgo biloba L. in Tskaltubo Central Park. The study was conducted
from the fall of 2019 to the end of 2021.

In Tskaltubo Central Park, the t ginkgo biloba L. grows only on the west side
of the N6 bath building - 2 plants in the extreme northeast - one female and one
male, and 2 males in the south-east. All four plants are adult, more than 25 m tall,
their age is probably over 70 years.

Phenological study of plants was carried out on female and male plants in
the north-eastern part of the N°6 bath building, studying their vegetative bud
development, leaf fall, fruiting and seed germination.

The formation of vegetative buds on plants began in the second decade of
March and lasted for about 20 days. Active leaf growth began in early April and
reached adult size in late May.

Observations showed that the fall color variability of the leaves was not the
same in the female and male specimens. Yellowing of the leaves of Ginkgo male
plants began in the second decade of October 2020 (October 14), and in 2021 a
week earlier (October 7) and lasted almost 40 days - until the end of November.
As for the female plant, the color variability of its leaves started at the end of
November and lasted for 20-30 days.

Observations also showed that the "flowering" of female and male plants
coincided with the period of leaf spread. In both years of observation, this process
occurred in the first decade of April, at an average temperature of 14° C. The
development of microspores on the male specimen lasted 5-6 days (April 2-8 in
2020 and April 5-11 in 2021).

It is known that the maturation period of megastrobilus generally coincides
with the maturation period of male microstrobilus, but lasts only 2-3 days. In
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addition, ginkgo anther grains are relatively heavy and difficult to transport over
long distances.

The formation and growth of fruits on the study plant in both years continued
until the end of July, after which the period of their maturation began. From
mid-October onwards, the ginkgo fruit gradually began to fall, which lasted until
the second decade of December.

We have studied the ability of seeds to germinate. To do this, in early
December 2020, we collected the large fallen fruits (2.0-2.4 cm in diameter),
removed the seeds, washed them under running water, dried them, mixed them
with sand and kept them in a cool place until spring. The sprouting of seedlings
began a month later and this process took quite a long time, almost 4 months. The
ability of seeds to germinate varied up to 50%.

Research has shown that in Tskaltubo Central Park, there are 4 ginkgo
billoba L. adult plants, 1 of which is female and 3 are male; The "flowering" of
plants coincides with the period of leaf spread, the development of microspores
on the male specimen lasts 5-6 days - in the first decade of April; The fall color
variability of females and males does not coincide - males begin in mid-October
and females in late November and last for one month, lasting a total of 2 months
of leaf color variability; Fruits begin to ripen in late July, while the falling starts
from mid-October and lasts for 3 months; Ginkgo fruits fully develop and grow
without fertilization, while fertilization and embryo development take place
within 3-4 months after their fall; The ability of seeds to germinate on the study
plant was up to 50%.
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Agronomy and Crop Science
Lagodekhi Municipality Ltd. “Green village“ Soil Survey Results

David Kiladze
davit.kiladze@atsu.edu.ge
Ramaz Kiladze
ramaz.kiladze@atsu.edu.ge
Akaki Tsereteli State university

Kutaisi, Georgia

The soils of the Damascus rose plantation, orchards and ornamental plants garden
in the Lagodekhi municipality of Ltd “Green Village “ territory were studied,which is
important for the development of effective agro-technical measures for adult plantations
growing there. The study showed that the soil at all three sites is moderately clayey in its
mechanical composition, the sum of the stems absorbed in the soil absorption complex is

average, corresponding to the calcium and magnesium content. The total content of the
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absorbed stems corresponds to the acidity of the soil and is acceptable for growing crops
on the facilities. The humus content is low, especially in an ornamental garden. The pH
reaction is weakly acidic and tends to neutral. The content of hydrolyzed nitrogen and
mobile phosphorus is lower than in the areas under rose and fruit crops, while the content
of exchange potassium is medium. As for the area under ornamental plants, the content
of hydrolyzed nitrogen is low, while the content of mobile phosphorus and exchange

potassium is optimal.
Keywords: garden, soil, structure, composition, acidity

Soil research was carried out On the territory of Ltd "Green village", which
is currently one of the leading companies producing essential oil in Georgia. The
facility is located in the village of Chabukiani, Atheni community, Lagodekhi
municipality, on the border of Lagodekhi reserve.

The total land area of the company currently exceeds 220 hectares, where in
addition to the rose plantation there is an orchard (354 rootstocks of 35 names of
berry-field), an ornamental garden of 2.5 ha (280 rootstocks of 70 denominations
of coniferous plants), a vineyard (4 ha); There are hazelnut (3 ha) and apricot (3
ha) plantations, 2 greenhouses have been built with an area of 450 m? each.

The study of growth and development peculiarities of woody plants growing
in orchards and ornamental gardens is carried out at the facility. Plant growth
and development, among other conditions, is determined by the type of soil, its
composition and plant care conditions. That is why in 2021 a survey of the soils
on the site was carried out.

Soil samples were taken for research from 3 objects in the territory of "Green
village", they are: 1. Damascus Rose Plantation - object I, 2. Orchard - object II; 3.
Decorative garden -object III. Soil samples were taken from each of the 5 points
at a depth of 20-40 cm at each object. The study of soil samples was carried out in
the Accredited Examination Laboratory of the Soil and Food Diagnostic Center
named after Adam Berodze Ltd. "Anaseuli".

The mechanical composition of the soil was determined with laboratory tests;
The sum of the bases absorbed in the absorption complex, the content of CaO and
MgO; Rolling forms of nutrients; Humus and acidity content.

The study showed that aggregates with a physical clay content of <0.01 mm
in the soil ranged from 30% to 36%. This is an indication that the soil with its
mechanical composition is a medium loam that is acceptable for all three types
of crops.

It was found that the sum of the stems absorbed in the soil absorption
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complex is average, corresponding to the content of calcium and magnesium,
which indicates that the content of the stems absorbed under the crops in all
three objects corresponds to soil acidity and is acceptable for both orchard and
ornamental plants.

Research has shown that humus content is low at all three facilities, especially
at the third one, where ornamental plants are grown. The PH reaction is weakly
acidic and tends towards neutral. The content of hydrolyzed nitrogen and
mobile phosphorus is lower than that of rose and fruit crops, while the content
of exchange potassium is medium. As for the area under ornamental plants, the
content of hydrolyzed nitrogen is low, while the content of mobile phosphorus
and exchange potassium is optimal.

Such soils are perfectly acceptable for crops grown on the plots, although
it is necessary to apply organic fertilizers to increase the humus content in
the soil. Since the crops have already been planted, it is the best way to apply
organic fertilizer around the plants during the autumn digging around. Organic
fertilizers can be used with composted manure along with household waste and
various types of peat compost. From peat composts can be used: peat-manure,
peat-dolomite, zeolite-peat, peat-humic fertilizers and others.

When peat-dolomite is applied to the soil, organic fertilizer and melioration
measures are applied simultaneously, the plot is enriched with nutrient
magnesium; The manuring of zeolite-peat ensures the improvement of the
mechanical composition of the soil, enriches it with organic fertilizer and
increases ion exchange processes.

Peat-humates enrich soils with stimulants, in particular water-soluble humic
acids, which make plant nutrition more active and ultimately affect plant growth
and development. It is possible to use biohumus in the amount of 8 tons per
hectare, or 8-10 kg at the base.

For the proper growth and development of plants, it is important to carry
out foliar feeding with liquid organic fertilizers, for which the diet may include
organo-mineral fertilizer "Bactofert”, which is enriched with microorganisms
and should be applied to the plot at a rate of 500 kg per 1 ha.

Organo-mineral fertilizer "Humaphoska" is also widely introduced in Georgia,
which is preferable to be used at 20-25 tons per hectare, at the base of 20-25 kg.

The content of hydrolyzed nitrogen and mobile phosphorus in the
studied soils is low, the content of exchange potassium is medium. Therefore,
preference should be given to complex fertilizers that contain all three nutrients
simultaneously at a rate of 300 kg / ha. From complex fertilizers are used NPK,
Superagro or Diamophoska or Amophoska and others.

It is advisable to use liquid fertilizers such as ” Geohumate” or “Organica” or
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“BlackJak” at least once a year when feeding plants directly.

From nitrogen fertilizers it is better to use anhydrous ammonia, ammonia
water, ammonium nitrate, ammonium sulfate or urea. From the listed fertilizers,
ammonium nitrate is preferred because the nitrogen content in it is quite high,
it dissolves quickly and completely in the soil solution, from where the plant
absorbs NH4 cations more quickly. Which is why ammonium nitrate belongs to
the group of physiologically acidic fertilizers.

Superphosphate, powdered and granular double and triple superphosphate
and phosphorite flour are recommended for fertilizing plots from phosphorus
fertilizers in which the active substances are included by name 18%, 46% and
20%.Due to its solubility and many other factors, preference has been given to
superphosphate, which is the proven major phosphorus fertilizer in the world.

Simple superphosphate is an acidic fertilizer, although even with long
application the soil acidity does not increase, it maintains a loose state for a long
time during storage, which does not create the need for additional work when
applying fertilizer.

The third of the mineral fertilizers, which is one of the essential and basic
elements of plant nutrition, is potassium. Unlike nitrogen and phosphorus, it is
not part of the plant's organic compounds and is ionically present in plant cells.
In the case of potassium deficiency in the food area, it is transferred from the old
organs to the tissues of the new, growing organs, where potassium is subjected
to repeated use (reutilization). Potassium content depends on the mechanical
composition of the soil, in light soils it is much less.

Preference was given to potassium chloride, potassium salt, potassium sulfate,
and potassium nitrate. Chlorcalium electrolyte, which is a well-soluble granular
powder or granule with a content of 32-45% K20, was preferred.

From complex fertilizers to local soils, the use of diamophos is preferred, as
this fertilizer achieves high efficiencies in virtually all soil-climatic conditions
for different crops. Their advantage is the lack of ballast and higher coefficient
of efficiency.
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R0l mMH03g FboGgl 5430 4obEsagdmwo, Moz dm3ag 13939GOEOM
3960m©do 06¢)9blomMHo s10osEools Lo gdsl 0dergls. d0bYI35©
000L5,6Mm3 53O0 LoOEGHYwol 839bsggdol BMMEgdTdo JermOHMBOowOL
om@gbmds 353009000 306095, 30O d5MOL  I39bs0ggddo, olobo
d09m0 06@gbogmdol Lobsmwol 30MMd9dT0, S80Tos30sl MRO® @O
0639blogmdom  5{oMmImgdgh(goblsgmmegdom  35M3mbbgdo). 98 ML
JmOHMBowol  ©sIsl byl «deol Zmmeools bdgeo  39G03ws,
99035 s  Lbg.  930LgdMMos  sa3MEmo  Lad@ywol  dggbstrgos
43530@md53. 3500 sbsllosmgdm 3oty DBmdol, mMPEs IMZ5WRIMHM3Z560
43930 q00lL 9630006 9ds. 00 LOOEYOoLsmM30L  TobolinsmMYdgo
5050 (393396536, JugOMBOMEO 30MHMBJO0 S YGHMS00LRBIOO
b03900 Y3530 gdoL 29630m50GdOLOMZ0L bgadgdfgmd 30Mm™mdgdl Jabol.
59 LoMGYwol 939650905 mMgliergdols 493M(39egds  JOMOMSPIE  JoMob
Lodw)5Egd0m bgds, sdo@GHmd o 9693mdmOMo d3gbscggdo  FoMmdmdI6
(xox960dg 2003).

o3 mo  LsBEYolm3ol  TsbolosmMgdgos  BHobdMmgE0wo
@5 99BbgMo  Gyob BMEB530900, OMIWGO0E 99IYPM0s  FosEdmOl
Lobgmdgdolosb: Quercus Hertwissiana, Acer trautvetteri, Fagus orientalis,
Betula litwinowii Doluch., "@®cm 08305005 d9bbgMo bmFbsto @yggdo. 59539
Lo®EYgerdo go3m3gwgdmwo dBJbsMmgd0s: Homgwo dmizo -Vaccinium
vitis-idaea L., comgéxo dm3g0 - V. uliginosum L., V. myrtillus L., 95x 503960 -
Daphne mesereum L, 0300 -Juniperus pygmaea K.Koch., 093> - Rhododendron
caucasicum Pall., ©sd5¢00 37Bdqgdol Loboo: Fbsgo - Sorbus caucasigenaKom.
ex Gatsch. o 39335060 GHoMogo - Salix caucasica Andersson. dogobmgzsbo
GO3900@6  g3gaby  3OZOEIWINWOS  BoQIVOWILIMDS O
8563300356 - 650MBSEbM3560, MMIYd0E LdsW3E JEJ™mgdl Jobosb
(3936009, ©530m5d9 2000; 596009 1961) 193530 FoOBSEIbYMMdOL
396mBIOL 6 bollosMPID OZMMIEYDs, 53539 OML 9d3 Me30LgdIYGO
LAOMIGHMOS O BWMOOLEGHWWO  F9doYIbEMds. 58 I39bsMYMEMdOL
396300006905 535306053905 B0sOROL 396056MdSBY, 39FMLoL IOI®
3993390 ™05bY, FBOL M5OSE0LS O R3650GdBY, O3 M3EH0TICIMISS
od §o0Imaqboo. 93 LodEywgddo Lobsmerols, Boergdgdol s Lomdmls
15305 MomYbMds byl MPymdl  I3gbstrgoms  9bgMroM  BMHs
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39653060HMd0L oo BMdol, Ib30WMIMM0s60, BIONMBMMNEGO060
5 365350043530 0560 939656099d0L BsdMYsodgdsl. Bmyo 0933w9356M0
M3l LoRsMbyg  29M339Mw  9603369mdsl  960Fgol,  Lmdo3M®
Lo EYgerdo ™30l bdgero LEGIMO 30MSMEIdS, BOSIRO 56 0gobgds, gl
30 NBOW639wYmRL  Jo@odseobgmwmdobmgols bgwliagMge mgmdmem
0953009, Bmos©, 2000--sb 2200-23003. LodseergdEg BO. ©.=Lb
53539090 5943L 1B ME B39DsMIMMBSL, FNo-0gEMmb s dJoo-
}Y9-0009mb 50sygd00 306390 35305 L3NG JEIW ™ML, bergrm
99069 Ldo3M d9RLYO 3HYggdl o BHobdMYE30gdL, LOWSE FOMOMSWPOW
336300905 5MYyo, Jssdmols 6939Mhbocno, 36530, 083000 LmFo s badgo.
b990L oL 4563000509005 Bvds3IMHO BoPIWDIIHYMEIMBS: OYO,
Leabobo, 939, bs3s. 2300-s6 3000 93B3 BIOMBJOO M FoMO3L SE3O
93965MgMmdol  dgemgdl s boegdl. 51939 BHMOBR06-300MHO6O
60500900 §o0IMm©9600s 930569000 (Y oxsm0dg 2003).

339306 8gmmEo > BgEgagdo. 3330l ®dogdAL FoOdms©agbws
050@IMOLy S 3560l M0Mmbgdol  JoMOMIO  BOGMULEMWYIEHMEIEO
99050099bemdol dgbfagms. dm@GHobozm@mo Fologrols dgaMmggds bgdms
399009 @™353090%9: Hoomgwo dobmMo, LEoMTOL gowolagswro, Bg3scOl
3933 g0, 3E0bsMY LyEMEOL HBgsHgwrol Fosdmgddo-bswmdbgdo,
W535Bo M0, b3mbEsbalzgMo. 33930l OHML bl 3MMEMYGdMWO
9496500905  9J39Ms:  5R0LoYMBIEoll s 339bsmgMmdol  GHod,
Lobgmd®03 99950bErmdsl, LodMogwgl.  Lozzwrgy ®50mbgddo 35MAS©
5oL 2odmbo@ o 939650900 93MEIEgds  LaMGHYwgdol dobgwozom,
5y bmdodm®o  LodGyggwo  Foddmygbowos:  bdswdn®o  Gyob,
950BIWIHYMEMdOL, IEIEml s dBJbsMMs J39LGMEYwgdom, benm
539960 LodGYgwo  FomBmybowos-d39ws  9¢39H000.LwgdsE3YH0
9o0OEdIWIHYMEMBS 5 JEIml  doobgmemds  o®dmoygbowos
0605 B3O GYol Bmedo, BHyol B LoBLIsMHDBY, 4353909
5 Bosdgdmer MHgogn®y. B39l 1o33wg3 MY0MmbYddo LB GO
Lo @Eygaro dgMygmdl Begol mbosb 1700-20008 dmGob, bomerm J3gws
sen3meo  1900-20008-sb 0ffygds. LwmdodmMo s s3I0 dYermgdo
3990949690105 Bom0dGOSE O BodMZMIOS.

39560056 9. LYIEPMOHOL Lomogol FoToMmMIEgdom A3b3zgds dghbgcmo
Poxwbsdo Gy, Lsss Bmyo gabHgd3w sl gomdgdmfigOowmds 33-b o
d9ALOE 0f93L. MBOHM Bgdmm- Bobools s osmM3zLLfwdgl dosdmgddo
oobmgdom  1800-19000 bB.c0. Lwydoedw®o  Byg Homdmpagbowos
69390Bbom, wo@H30b6m30L sHyom, foRwbsgdom s bmFbse-bsdgbstroom.
33b30909, 51939, 3MBEGHML dbs. oM3LL[MIGBY bg-039D56Mgg00 F30MHYDdY,
5g5-0g55 6939MBboo s o@306m30L styo. 2000-21009-bg dmg5390w900,
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31939, 0L dMME30560 BEIWMIOO O JWEMZIB-MOHOsbo sEYOWgdO.
053bgMEMmd0b 23H3090s: SE3MOO 035doLMs - Poa alpina L. s¢03w6o
Godmmges - Phleum alpinum L., 93Gogws - Bromus variegates M.Bieb.,
fogobs - Festuca airoides Lam., s¢ndw)®o sBo@s - Campanula alpigena K.
Koch., 35¢)505eobsls bobgmdgdo: Valeriana alpestris Stev., V. alliariifolia Adams,
Dgoozmgzos - Aquilegia olympica Boiss., 3933509960 ©¢9dmgo@s - Trollius
patulus  Salisb., ds@fjyzsdoemsbs - Potentilla crantzii G.Beck ex Fritsch.,
1M0b@s - Anemone fasciculata L., o3serMs - Polygonum carneum K.Koch.
3300690056 - Polystichum lonchitis (L.) Roth, Cystopteris fillix fragilis L.,
Athyrium alpestre Rylands (Logd. gaw. 603963. bbs 2018).

foogwo 9ob3zMosb (8gds®gmdl 1780 9-Bg  b.0.-s6, bmem
Mdoergbo F9dE0wo 19400-0s), LooMIob goolabgargarolizgh 9.§. ,,M3060L
X30015396,“  Mwogno 9B bH3xM0s S MIBPIMB  FowEgd,
3905LO3Wgmsb 0go 2118 gAML s0fg3L. of LwYdsE3MOHO Lo EHYIwo
0oM3m960 05 Lvdsw3)MHo 3go0, Igml s 39BJbsMOL BMEMDs(309000
U)do3w)m0 GYol 993509bermdsdo o 03039 9egdgbdgdo 33b3wgds, B
33b3090Mm©s I0bsmg LMol Bomsgol JodsMmvEgdom, dbmeme
10 FoMBOM. 030505 3H30 GO 393395L0IM0 B0 330 - Pinus sylvestris L. subsp.
hamata (Stev.) Fomin d96sq @ 005 9303H™390D9. 3960M093b9 a3b3zwgods:
05394300y - Tephroseris cladobotrys (Ledeb.) Griseb. & Schenk, &gwgzos
393960960 Telekia speciosa (Schreb.) Baumg., dsBo@sCampanula hemschinica
K. Koch. 699L0{3960b (100096009 bobgmds: Geranium psilostemon Ledeb., G.
robertianum L., 43530b836Bbows — Coronilla orientalis Mill., §30969300s6:
0o095fjo6o — Asplenum trichomanes L.
W535BPMM0LS s Ld3Mbsby dmol  Josdmgddo  (2150-21708.%.c0.)
Pomdmoygboos 93909 5en3IM0 bmbo, ©535bl0sMYdYO
93965097 MdOm: 5E3)MH0 1035doLMs — Poa alpine L., Colpodium variegatum
Boiss., 5¢039960 &Hodmomges — Phleum alpinum L., ©35¢6s - Polygonum
carneum K.Koch., ds@¢o@gws — P. alpestre C.A.Mey., wowowm — Centaurea
nigrofimbria(K.Koch.)Sosn., 3bgbolig=ws — Erigeron uniflorus L.

3H653MmboL 530056 (19003) Bg3560L gosolisbgzargeols dosdmgddo,
D939600L ABox350M9006%g,  Loo®Iol s sdLMABOL FodsMMEgdom,
GH0dolb bodsweg 21800 -05 BO.., 33630JdS FoodsEsbgMoly s
99 ml 99990 Lobgmdgdo: gddszol Jmdo -Aconitum nasutum Fisch.ex
Reichenb., bspgqgws - Gentiana schistocalyx K.Koch., 379%b93mg0Lgwwo bsto
- Cirsium kuznezowianum Somm.et Levier, 300b@®os - Anemone fasciculata.L.,
dbsds-VeratrumlobelianumBernh.,doobds®ol3do6Ms- BetonicagrandifloraWilld.,
35¢050b60L mOM3560 - Arctium palladini (Marcow)Grossh., 303 3s60bgmwo
006Losdo -Paeonia macrophylla Lomakin, 3seom - Rumex acetosella
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L., &yob bgdbofzghs - Geranium sylvaticum L., ¢g0m6s - G. robertianum L.,
Q35¢6os - Polygonum carneum K.Koch., 50096 35335609960 0505 - Ranunculus
transcaucasicus Kem.-Nath., 39003909300 obgwo - Carex medwedewii Leskov,
330030 - Chamaesciadum acaule Boiss., f®0lgd®bsgmazosbo oyo -Heracleum
cyclocarpum K. Koch. sbg39: obsfo®omboens - Chamerion angustifolium (L.)
Holub, b6s039wsbgdcmobsmsbo®o -Veronica gentianoidesVahl., bo@owos -
Pedicularis comosa L., 5000tbo3ev60 0053430009s - Senecio pseudoorientalis
Schischk., 3meby®o doxsw3zg@o -Daphne pontica L., dg3dmbosts - Thymus
Grossheimii Rooninger, 1306¢®o - Polygonatum verticillatum All (Shetekauri,
Jakoby 2009).

1935399600 0BIBMJO0ID 43b3YdY: Homgwro dmig0o - Vaccinium vitis-
idaeae L., gomyxo dmigo - V. uliginosum L., dox o390 - Daphne mesereum
L., ©935 - Rhododendron caucasicum Pall., ©300s - Juniperus pygmaeae K.Koch.,
5939 9050 dhdqdol bLobom 3bgzqds: Fbsg0-Sorbus caucasigena Kom. ex
Gatsch. ©s 39335L099O0 BHoMoRo - Salix caucasica Andersson.

30M396  saogddo  93b3zgds:  gboxsl  Lobgmdgdo:  Saxifraga
cartilaginea Willd. ex Sternb., S. Repanda Willd. ex Sternb., 96056 3ar09q0%by:
S. Cymbalaria L. 33069 6om@gbmdo0: J9bs -Draba hispida Willd., dbvwydsbs
- Sedum oppositifolium Sims, Alyssum trichostachium Rupr. (Lsg. @emMol bmd.
Bylbos 2018).

©313365. d50om0L s 36Ol Mo0Mbgddo BodeMgdMwo dm@sbozm®o
99b3900030900LsL fierol Lbgswalibzs MM dgaMMm30Mo s oM339w9o odbs
255 Bobgmds, HmIgermoegsbsa 82 Lobgmdol GHo3wmo vdsw32IMH0 @S 53O0
Dmbob 93965695, beagnm sbs®bgbo g3b30gds BHYol Bgws LoMEYwgddos s
93069 Mo0mEYbMds MRGM J3gdmm, dmobfjobgmdos. dglfogarow dzgbstgms
139JBH®Tdo  odmzwgbowos 53 LadGYwgdol  d3gbstgms  doMmomMEO
LologMEbwm BMMIGd0: MOfEMm3zsbo s IMZ3sWHM3zs60 dosbmzbgdo,
0994656900, bg900.539dGHMT0 MI0bIBE MO0 5EY0W0 35305 FoMIEIEMI56-
3563mLsbo  F3M0dowsbmzsbo dgmml 93965099 mdsl.450Mm33gMeo
9396969900 doMomos© 3093933690056 90y dMEB03MO MK sbdL:
Apiaceae, Campanulaceae, Ranunculaceae, Fabaceae, Rosaceae. Bs@&569dwwo
33935 8600369emgsbos  @alogangm  Lodo®mzgarml  3o@™mEgbmbms
LobBHYIGHOIOL,  93MWMYOoL,  BOMIMIZ>WRIMOM369d0L  Tgufogzwrolmzgob.
3926039090 Bobogrs  FMT3®s  Jmmsolol 93530  Fgdrgomeools
MbB039MLOEIGHT0 s Fgbobmos 58539 Mb03xMLOEIGHOL 39MmdM0YIdo.
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Plant Science

Structure and floristic composition of subalpine and alpine cenoses of
Baghdati and Vani districts

Nino Dzotsenidze

Akaki Tsereteli State University
Kutaisi, Georgia
nino.dzotsenidze@atsu.edu.ge

Plants of alpine belts are adapted to winter frosts, long snow cover, strong winds,
direct light with great intensity, strong transpiration, short vegetation period. Cenoses
of subalpine grasses are not characterized by lying fallow, at the same time they have a
peculiar structure and floristic composition. The development of this vegetation is related
to soil moisture, rich humus content, solar radiation and lighting, which are optimally
presented here.A considerable amount of light, precipitation and heat in these zones
promotes vigorous plant growth and leads to the formation of large, broad-leaved and
multi-flowered plants.The article discusses the vegetation cover of subalpine and alpine
belts (trees, shrubs, shrubs-grasses, grasses) of Baghdati and Vani districts, the influence
of soil-climatic factors in their morphological and anatomical structure. The main routes
of plant collection at different times of the year are described:Tsiteli Mindori (Red
field), Sairme crossing, upper Sulori river area, Kenchsakari, Naduknevi, Lamazi Gori,
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Sakondakhestsveri. 255 species of plants were collected, including 82 species from typical
subalpine and alpine belt. Other species are also found in the upper belts of the forest, in

small numbers - further down.

Keywords: subalpine belt, alpine meadow, grove of evergreen azaleas, Colchian

undergrowth, species, plant, cenosis.

Introduction. The climate of western Georgia is warm and humid. Because
of this the flora prevalent here is a lover of heat and moisture. A wide range of
vegetation is presented here: water-swamp vegetation, peat and sedgy wetlands,
unique Colchian evergreen undergrowth, Colchian type high grasslands,
coniferous forests.Forest, subalpine, alpine, subnival and nival vertical belts are
well defined in western Georgia. There is no vegetation of deserts, steppe and arid
forests, which is typical for Eastern Georgia and shows quite a sharp difference
in the spatial distribution and structure of western and eastern phyto-landscapes.

Phyto-landscape diversity is defined by dry xerophilous, semi-desert and
steppe types, as well as by humid, subtropical forest, subalpine grasslands,
highland meadows, alpine moles and rocky outcrops.The development and role of
major plant types (trees, shrubs, grasses) in landscape design is determined by the
variability of ecological and geographical conditions that occur vertically and can
be used as a criterion in determining zoning.According to the phytogeographical
division scheme of Georgia, Imereti is included in the ancient Mediterranean
world of Kolkheti, that is, in the province of Eastern Euxine. Its territory includes
the limestones of Racha-Lechkhumi and Imereti, the plains and foothills of
Kolkheti, south Guria, parts of Imereti districts (Gagnidze).

The alpine zone is characterized by strong radiation and related light
intensity, which contains a large number of ultraviolet rays. The climate is cold
and the vegetation period is short.There is also a big difference between air and
soil surface temperatures, which reaches 25-40 °. Such overheating of the soil
leads to increased evaporation, which is why the alpine belt is characterized by
dryness.Thus, alpine plants are adapted to winter frosts, long snow cover, winds,
direct light of great intensity, strong transpiration, short vegetation period.Plants
get used to the frosts here, first of all, due to the frost resistance. In winter, the
leaves of evergreen plants contain large amounts of sugars, which increases their
frost resistance.Flowering plants can be frozen several times during the full
vegetation period and then thawed in the sun without being damaged. Plants
that are not characterized by high frost resistance are protected from being
covered by snow.Such a plant is, for example, Caucasian evergreen azalea, which
grows high in deep areas, and low on hills and ridges. In the alpine zone it is
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difficult for annual plants to complete the full vegetation cycle, so here is mostly
perennial vegetation.These plants overwinter in the snow and in the spring
they meet the vegetation period with a trained assimilation apparatus and begin
vegetation.Most alpine plants have pores on either side of the leaf, allowing for
intense assimilation during the short growing season. Although the amount of
chlorophyll in the leaves of alpine plants is much lower than in the lowland
plants, they produce assimilation with greater intensity under strong light
conditions (especially legumes).At this time, the decomposition of chlorophyll
is prevented by the thick cuticle of the leaf, the lining, etc. The flowering of
alpine plants is also peculiar. They are characterized by the development of small
but varied flowers.The low temperatures, xerophilous conditions and ultraviolet
rays characteristic of this zone create conditions conducive to the development
of flowers. The seeds of the plants in this belt are propagated mainly by wind,
soanemocoric plants predominate here (Japaridze).

The subalpine belt is characterized by barky and scarce forest formations,
which consist of highland species: Quercus Hertwissiana, Acer trautvetteri,
Fagus orientalis, Betula litwinowii Doluch;scarce pine forests are more rare.
Shrubs common in the same zone are: red cranberry -Vaccinium vitis-idaea
L., blueberry -V. uliginosum L., V. myrtillus L., dapnhe - Daphne mesereum
L, juniper - Juniperus pygmaea K.Koch., azalea - Rhododendron caucasicum
Pall,, In the form of low shrubs: rowan - Sorbus caucasigenaKom. ex Gatsch.
and Caucasian willow - Salix caucasica Andersson. The most common types of
grasses are high grasses and granular-grasslands, which form subalpine meadows
(Gagnidze, Davitadze). Cenoses of subalpine grasses are not characterized by
fading, at the same time have a peculiar structure and floristic composition. The
development of this vegetation is related to soil moisture, rich humus content,
solar radiation and lighting, which are optimally presented here.A considerable
amount of light, precipitation and heat in these zones promotes vigorous plant
growth and leads to the formation of large,thick-stemmed, broad-leaved and
multi-flowered plants. Some researchers also attach some importance to snow
cover, a thick layer of snow develops in the subalpine belt, the soil does not freeze,
and this provides a favorable thermal regime for high grasslands.In general, from
2000 to 2200-2300 m. up from the sea level is occupied by subalpine vegetation,
with mountain-meadow and mountain-forest-meadow soils the first place is
occupied by subalpine meadows, and the second - by subalpine scarce forests
and barky tress, where mainly a birch, a highland maple, a rowen-tree, rarely
a fir-tree and a spruce are found.Subalpine grasslands are developed between
the trees: hogweed, lilac, azalea, hellebore. Slopes of 2300 to 3000 meters are
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occupied by alpine meadows and moles.Also peat-cordy soils are represented by
azaleas (Japaridze).

Research method and results. The object of the study was the main phyto-
structural composition of Baghdati and Vani districts.Botanical material was
collected at the following locations: Red Field, Sairme Pass, Zekari Pass,in the area
of the upper part of the Sulori River - Naduknebi, Lamazi Gori, Sakondakhesstveri.
During the research, special attention was paid to: habitat and vegetation type,
species composition, abundance. Plant distribution is well presented in the
study areas, here the subalpine zone is represented by: subalpine forest, high
grassland, meadow and shrubland subzones, while the alpine zone is represented
by the lower alpine zone.Subalpine grasslands and meadow grasslands are mainly
present in the subalpine forest belt, at the upper forest boundary, in shallow and
lowland terrain.In our study areas, the subalpine belt ranges from 1700-2000 m
above sea level, while the lower alpine zone starts from 1900-2000 m. Subalpine
and alpine meadows are used for mowing and grazing.

From Vani, in the direction of the headwaters of the river Sulori, there is a
sparse beech forest, where the circumference of some specimens reaches 3 m.
and more. Sub-alpine forest is represented by maple, Litvinov birch, beech and
spruce-fir in the areas of upper-Sakhadi and Datvsatsume around 1800-1900 m.
above sea level.Ponto oak is also found. Tree-plants are declining on Datvsatsume,
maple and Litvinov birch are found here and there. About 2000-2100 m are flat
areas, there are also hilly meadows and rocky areas.From grasses we can find:
Alpine hay - Poa alpina L. Alpine timothy - Phleum alpinum L., Brome - Bromus
variegates M.Bieb., Fescue- Festuca airoides Lam., Alpine bluebell - Campanula
alpigena K. Koch., Species of Valerian: Valeriana alpestris Stev.,V. alliariifolia
Adams, Aquilegia - Aquilegia olympica Boiss., Caucasian globe-flower - Trollius
patulus Salisb., Tormentil - Potentilla crantzii G.Beck ex Fritsch., Anemone -
Anemone fasciculata L., Snake - root Polygonum carneum K.Koch; from Ferns
- Polystichum lonchitis (L.) Roth, Cystopteris fillix fragilis L., Athyrium alpestre
Rylands (Nomenclatural Checklist of flora of Georgia).

From the Red Field (located at 1780 m above sea level, and the highest point
is 1940 m), towards the so-called “Iron Cross” of the Sairme Pass, the terrain
is very winding and gradually rises, at the passage it reaches 2118 meters.The
subalpine belt is represented by subalpine forest here, as for the meadow and
shrub formations, the same elements are found here in the subalpine forest, as
in the direction of the headwaters of the Sulori River, only in abundance. Rarely
found Caucasian pine- Pinus sylvestris L. subsp. hamata (Stev.) Fomin on dry and
open ecotopes.

On the slopes we can find: Groundsel - Tephroseris cladobotrys (Ledeb.)
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Griseb. & Schenk, Telekia speciosa (Schreb.) Baumg., Bluebell- Campanula
hemschinica K. Koch. Several species of Geranium: Geranium psilostemon
Ledeb., G. robertianum L., Crown vetch -Coronilla orientalis Mill., From ferns:
Asplenum trichomanes L.

In the areas of Lamazgori and Sakondakhe mountain (2150-2170 BC) there is
a lower alpine zone with characteristic vegetation: Alpine grassland Poa alpine
L., Alpine timothy - Phleum alpinum L., Snake-root - Polygonum carneum
K.Koch.,Buckwheat - P. alpestre C.A.Mey., Cornflower - Centaurea nigrofimbria
(K.Koch.) Sosn., Butter-weed -Erigeron uniflorus L.

At the head of Tskhramukhli (1900 m) in the environs of the Zekari crossing,
at the Zekari crossroads, in the direction of Sairme and Abastumani, which is
2180 m above sea level, the following species of high grass and meadow can
be found: Lady’s slipper - Aconitum nasutum Fisch.ex Reichenb.,Gentian-
Gentiana schistocalyxK.Koch., Thistle-Cirsium kuznezowianum Somm.et
Levier,Narcissus anemone-Anemone fasciculata.L., Hellebore - Veratrum
lobelianum Bernh., Betony -Betonica grandiflora Willd., Burdock - Arctium
palladini (Marcow)Grossh., Peony - Paeonia macrophylla Lomakin,Wild sorrel
- Rumex acetosellal.., forest Geranium- Geranium sylvaticumL., herb Robert -
G. robertianum L., Snake-root - PolygonumcarneumK.Koch., Transcaucasian
buttercup - Ranunculus transcaucasicus Kem. - Nath., Medvedev’s sedge -
Carex medwedewii Leskov, Cumin-Chamaesciadum acaule Boiss., Bogweed -
Heracleum cyclocarpum K. Koch. Also: Sally-bloom- Chamerion angustifolium
(L.) Holub, Brooklime -Veronica gentianoidesVahl., Lousewort-Pedicularis
comosa L., Eastern Groundsel - Senecio pseudoorientalis Schischk., Colkhian
Dapnhe-Daphne pontica L., Thime-Thymus Grossheimii Rooninger, Solomon’s
seal-Polygonatum verticillatumAll (Shetekauri, Jakoby).

From subalpine shrubs the following species are found: red cranberry
- Vaccinium vitis-idaeae L., blueberry -V. uliginosum L., daphne- Daphne
mesereum L., azalea - Rhododendron caucasicum Pall., juniper - Juniperus
pygmaeae K.Koch. ex Gatsch. and Caucasian willow- Salix caucasica Andersson.
In rocky areas are found: Saxifrage species: Saxifraga cartilaginea Willd. ex Sternb.,
S. repanda Willd. ex Sternb.; On moist rocks: S. Cymbalaria L. In small quantities:
Whitlow-grass - Draba hispida Willd., Stonecrop- Sedum oppositifolium Sims,
Alyssum trichostachium Rupr (Nomenclatural Checklist of flora of Georgia).

Conclusion. During the botanical expeditions in Baghdati and Vani districts,
255 species were collected and determined at different times of the year, of which
82 species are typical subalpine and alpine zone plants, while the rest are found
in the upper forest belts and a small number further down in the foothills.In the
range of plants studied, the main vital forms of plants in these belts are identified:
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biennial and perennial grasses, shrubs, trees.The dominant place in the spectrum
is occupied by cereal-leguminous meadow vegetation. The studied plants
mainly belong to the following botanical families: Apiaceae, Campanulaceae,
Ranunculaceae, Fabaceae, Rosaceae.The research is important for the study of
phytocenoses systematics, ecology, biodiversity in western Georgia. The collected
material was processed at Kutaisi Akaki Tsereteli University and stored in the
herbarium of the same university.
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965 @5 9bsmdgbogMgds

056M33560L5 s MM0YobsErol obagzolGM-dgdoMolidomydomo
365¢0B0 9563 33960L MPHBOHMIOL ‘Bmd LrmogMol 0153253’
dobgzom

Bs6330560 696y

nunu.charkviani@atsu.edu.ge
Gbodg 0M3>

irma.rusadzel@atsu.edu.ge

4ogosbo bmgom

sopio.kipiani@atsu.edu.ge

33530 §9Mgmeol Labgardfoxzm mboggdlodg@o
J9msbo, bogdsOmggem

LAoB0s gbgds 0s638sb0b 9609369c0mBsl bszmd»9bo35300 o bsBmyamgdHog-
399AHN0 396930006 035¢bsBOHOLOm. 056adsbol d9omgdol Lsmsbsmo
3900996905 59930e0989¢0 30635 000bm30l, HMmd biBEIbHOL HIMOMdoo 07y
B9306 093939 905b 063eob® 9bsbg 3dmbogl s3009b6A M0 bslosoo. mgmmHorero
0029 360594H03w9¢0 Fobsgns bsdrsemgdsl 5de9g3l b gbBL ogml 898mJd9ogd0ms©
0530b99R5¢m0, ©sderoml gbsdo sGUYdwemo Bs609H0-06(3)HRIMHIbE0s. bBaBoob
003605 8939306500 063 crolrytro s Jstoryero 96960l 9306030693000 bEs00
0563 33960l dmomb®MmdoL ‘Bmd Lmogmholb 05335@sLs35¢0” s dobo 0s63dsbol
doby300. 0ba30LHXIH0 s65¢0BOL BosBHMYdS CPOBIHIANIGMOL bsgangdol geor-
JO0 890000, b0z 003935 HGbLbsE0MbsCH ©s BMHIBLIMEBAOw
©0535D0b900L Lobogbs. mH0gobsemls s Msadsbdo s6Glgdmemds gd3oMowen
0sboes0s (0630l HO 5 oo gbgdol Bsgoer0mgdo) 99s69ds0 dmag3o
J9bsdamgdenmds  ©s33930bs ol dbgsglgds-goblbgszgdsbo  Gss  B39b  Jog®
J9bss®gdgen 9bgddos fo@dmoagboero. gb 30 99339 IbsAIONMO MMy dobol
00056%0029cm9dsL fot8msanbl, Hm8gemos crobal0L®XIMHo 8gommomass 3bmdogro.

33356002 boBYg980: 0ba30L(H039, ABIBLEIGOMbICGHO, BHBHIBLIMGHLIGT0
30396035309, bmgom-379em@«eeyemo boborgbo.

0509365 Gomwo  Fgdmgdggdomo  3MMmEgLos,  sdo@G™E  Ym3z9gewo
90563690 dBs Mbs 0gmb 08 LodbgeggdOlL Foslisgsbo, MHMAgwros
dol §obsdg oMo FMmqds scdbols M. 0dobsmzol, M JmsMdbgerds
LEOYYNBOWO MSMYIBO Foom, FoMEGHM 96900l 356G 3m©bs Mo
30565, 0503560 oo My b FgLsliMegdes dsb Mbos oEgmgl ol
309003, OMIgwms 39939MmdoMsE bmM(309wgds 9Mmo 960sb Jgmenby
39053, 9bgdl Mol Md0YJGHMMI® SOBYOMBL OO AsBLLZS39dS o
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(3000909005 59 goblibzs3900L 30bS S o35 OLFBYds. MM gbsls TGOl
Lbgomds 990degds ol 0yml, ™A bbgsolibgs 965do Lbgsalbgs 3bgdsms
LoLGHYFs5 s GO - 9O 96580 5HLYdIO Lo EY39d0L IMS35¢I60T369Mds
o6 gdmbggzs dgmeg 96580 dm399o LoEYzgdol IMsz35cdb0dz69wMdL.
D xgH 9O 96590 5OBYOMBL 36909, FogM58 gy 9bsdo gl 36905 LygMomnme
36 56M0b. 9L Y39e8IMO 30 33593l 0Tob Mol Logzdzgel, HMA Motydsbo
L5305Mm© MW s IMS35¢TBOOZ0 FM3Egbss. WobagoliEobomzol 30
00 Dm0, s J9BLL3IMPOYO0m, F9306MH0L30Mgd0MO GosmMIY360gMHgdOL
0350BsDBOHOLOm  LEObEIMGLMs.  533MOYD, BT Sbgo Fgdmbzgzsdo Mo
965039360900 3MFomdL MoGToEDY, 501599 MoMTobo 965039360 9M9dsbY,
58356 MgoL dob 3MOHOBMBEBHL s goblbzsg9dmwo 96900l sdobsliosmgdgwn
30L90d90L  53wgbL.  83sLMIb B30  gbsmTgbogho 339 dogos 0d
513365009, M MoMYTbo Tgodwgds AobIL wobya30LEHWMO sfgdOl
®d09JGo.

3B 0B300L 339Q5335¢0 056356936 gMdsL
390 GYO50I3Mm©bgmdol 3MbG9du@do UHo300md96. 0563560l
d9LPogeolodo  sboerds JoEyMdsd dmombmzs MMRIBOL  sOBYdMEO
©9B0b530900L  oolObX3s,  MoEb  AdBsMMM3s  dolbo  36gd0omo
2396BmBogds. 1960 056 Fergddo woby3zol@gdol doymds Bod@obodo
X960 300093 LAHOWIGHMOMO  SBowobom  FGIMOBIMRWGOM©s.  olobo
03w0b9b, HMI MsMdsbo ogm gHmo 9bols bodsbms fygdoo dsdmbsdmewo
‘0609369 mdols’ dmbyg 960l 60dbgdol ygdoom yodmzgas.

RMoba0  MgMMHYBH03Mbo  JmM dMbgbo  doobbgzl, MHmI  Bsdzoro
0500560  obogm  BHgJuBolb  39MdsHo  3mIMbogs3os,  beagom
0bg30L3H03d 83 IMRYdS MGYTBI3MBYMdOL Fgfogwrol ghm-9gMom
w39l 93D0gMHJd5, M5YP0 MRB5b0 Woba30LEBHWMO M3gMOE0sY’
(Mounin 1967) ™396Ms30e 0568089303580 8bgbo  gveolbdmds
A9JuGHoL  96s FBMWMmE  Woba30LEHO, ™39  9JuBHIMEOby3z0LEHWEOO
06g3m®d5300L 2053990l gmeg  9bsBg, o3 dmoEsgl  olg®dLol
b 30M-0ba30LGMO s 3ModGH03M SB39dHIOL, 9GHY39wgdoL BLOJM-

3OLOTOYL pd0gIMb.
LEHoGool  dobsboig ol sM0ol, MHmI  bbgsslbgs  LobEgdol  9bol

dogomomgdom  d934dbsod  obgeolv®o s oo  gbgdol
993060b3060g00m0  LEsmo  FoM3 33960l  FMPOBOMBYIOOL  MEIRTboL
Lo3vdz9w by (Bmocdbgero aGogme goxdodyg). 9bol LEHMWMIGHMOMEO
99396@0L LOIMOZWg 96 A35dg3l 0oL BBMBIIL HoMdmzoa0bmm
561900 INPOHOHMIJOOL 0oba30LE YN0 565¢0B0. 89393500907 JOMOMSO
093960  39339300090065 00 Fgdmbgz9390bg, Loy 3swbsmerog Bsbl
905636900l 0O doeolibdg3s goomzseolffobml Gmymea fgotm, sbigzg
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1580BbY 960l gLo3MM-2E5T5EH03ME0 BLEAHMWIGHOS OMIJOE, HMYMOEF
36™dOo0s, oL Foblibgzs3gds ©IYbol gomdMO30 bmEMIGdOLOYE.

UGOG0530 390339990 5EYOWO JoIMds M3MRTBOL GHOMIBLEBMEOTs30E0
bgObgdol  20dmygbgdol - LoBY3zgdol  Bsbo3zgdsl,  Lo@yzgdol
9653500360936 9Mdol 30bsll MmM039 Fgloocmndgw 9bsdo dodwmgdo gbol
3059530390 09 9gdlsozOHo BGMMIE03900L FgLodsdoLsE. YrIMHIMIdS
393505b30g0  96GHMB0INEO  MoMBsbBYE, 0OMIGOOLs s ROMSDBYdOL
3900m3995Dg LsMMABO 9oosb B39gbL FIMdEOE 9bsTo.

0563560l sboewobo  3s0b3 Lo@ygzsms 9608369 mdol  gobbowgom
©5300990.63960560B 93560062 30LE M0 650D Y39H M BIOBIOM30
Lobggdom, ob30MMdGIMWos 0dom, MM Bgzgbl FogH LomoMadbgwo
A9JuGHo oGO F9BOL 99693736905, MoE BIOLIOMMIZ30 LobgErgdol
LOIMH300  FodmoGmBI3s. QoM  ©doby,  FYBY39wgdol  Boforgdosb
43959 9BH0 LobMboTdos Tsls sbolinsMGL. Jomo TgBH-bozegdo godmygbgds
0560360L EOML DMAX IO 5H05BgOL FHgJuBHOL BLEAHMMIGHMOL. BIOBIOMSZ30
Lobgeol  Ubgoobbgs  3mbm@ooom  godmygbgds  dmombmgl o
LogO®Mbowgl dmocdbgarol bGHOWHD. Jo0sb 5©0gdMMo 3MmeM35309d0L
(LOEY3507gEHTGOB0) sGILHMOO HBAsMGds bdoMo 50693l I30Mb3gWL.
B39bL 096 5GBGdME0 BgJuBO MGYISMO ogdE00s 0ToLY, M BrAXIH
B30bL ddMdWoN® 9bsdo dmdogdo BgELsO™Mez0, dobgwsgs dobo
bbgs  3603369mdols, 833960300  39Amb3gdl  d300mbggeolsmgols
39639933600 06gm®To3050.

3960339790 063 gMqlo godmofjzos BmAogHmo BgLsGmsgo Labgwrol
obgmo 30190980  [oMdmPgbsd, MMIgoz  dolomzol  Bogergdsss
©535b5L05mMYdg0, o3 3MbE9JuBHT0 X YdS.

dsp: —If I'm good (Twain 2021: 34) /oov) 3330560 gmam 3046900 (3gbo
1991: 74)
- For stronger reasons (Twain 2021: 17) / «g6ém 360d369cmgsb0
doBbom (3H39601991:46)

969030 BMYo© BgLIM™MS30 Lobgeol ,,0EO“ 5Mhg3560 sGLYGdMBL
0dol s dobg3000 MY Mo LOOEOLLS ™MdOYJBHO, ™dgs ogo bbgs
396Lbg390o  36033bgermdomsE  339d3L.  Johmmew 96sdo  gbggdom
LoGY390L OO, MYHsMsBoM0, 399090, A0RBGHMEO, 3FdgMsDO
5 Bbgs. 0bawolm®do 3o big, great, huge, giant, tremendous s 5.9. MMAMO3
396196900 bOEHY3900 ,0O“ B3> BTN, YOO 56 ,,0005000% 50BOTBSZL
®009JGHL IgB0 BoLGIYMBOM. ,O0EJIMWO J3Ms™, 05O Lyddgbo™ - slig3zgs
0byol®do - ,,Great American Stories®, “Great figures”, “Big countries”, 0993
LOAY3L OO 505F0BOL PObILNYMYOOL MM FBTIMMBD Q56339190
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0oMBYdOL gbambobb(_*)ogogp »Q0QO J5MM390 309E0“ 9 5.0.
Great law (Twain 2021: 11) / @ogo 356mbo (¢3960 1991: 36)
- Great and wise (Twain 2021: 11) / oo @5 d®dgbo dobsbo
(®»39b0 1991: 36)
- Great elm (Twain 2021: 40) / @00 o9 ($H39bo 1991: 81)
- Youll be a great man (Twain 2021: 21) - 25bgd0 ©OEO
50590560 (B3gbo 1991: 53)
M3 999b9ds BgLsMmsgo Lobgargdol ,great® s ,big* 4o9mygbgdol
5695, 0060 bdoGs 9MHT5bgmL (33¢0056 GO0 5 0039 LEBOZOW 6.
- A big toe (Twain 2021: 6 ) 33b309gds 0ba0oLwG 35M056EHT0
- 3960 (BH3gbo 1991: 29), 0»9d3s 0bawolb® wgdiolzmbgddo
33b3090s a great toe - (3. LEMIMAIBO BHYJLEOL bbgs sgseromdo
Lo@ygzs “big’ LEWos bbgs I60Z6gEMBdL 0dgbl.
- Took a big breath (Twain 2021: 17) / @635 5dmomb6s (3ggbo
1991: 45)

0925 0mgdbY 053306039059 23083965 96BHMb0IgdOL ‘new’ o ‘old’
053009000 MoMRDs69d0 JoMomem 9bsBy.

- The new boy went off (Twain 2021: 7) / ¢3bmdo do3o (&ggbo
1991: 30)

bgLsdmsgo  Lobgeol  ,d39¢0%  5©d5@Jd0M0  FmMTs  JoOmerdo
»29939@qL0s"  doerosh  dggero, OmIgbsg  gbdommde  LoGygzom
»03900ld39w0“ s 3b3gd0m bbgzsIlbZs 0baEOlvG FMIHYOMD.

- Ancient fire place (Twain 2021: 107) / d39¢0ld39geo dmbstro
(3960 1991: 181)

- Old-fashioned Western kind (Twain 2021: 42) / d3geolidggero
Q5L93WMO (BH3gbo 1991: 84)

0903960l d56 369w MmdomO LEHOSBHIR09O0L dobgz00,
335C0R030MJOMW 35393009030 dgmeg s Iglsdg 3bJEo Foedmowygbl
05635BL  653wgdo  9Ju3Mglools Jmby, Bgo@®owmEmo Lo@yzom, 6o
3399¢93L 0dob bLyFMegdSL, M BgOLIMMOZ30 Lobgwo ,0ld“ obgobowmom
HMAMOE  5gOLMOOMO  oM39M0, 030 3MbEIJuGHMGO  0b03ZoEHMMYdOL
L5395 g000  bomobbmdMOz5  4oblbgs390Me  3MbmEo3E0gdL  0dgbl.
0903900l dobgz0m  ,9JudOgboeo  360I3zbgrmds 9353006 YdS
mlomdMol/IfgMOols  gMdbmdgdls s gdmEogdL. 0o A9b{gmdol
59300090900l Jglodsdols 06MmBI3L LoGY3gdl, 5sd0sbms FmMol
59000 IMI0EIOEGds bomolbmdM0350 goblibgsggds™ (Owji 2013:
26-42) 5060860 5906580 oLobgEgd0s 3903960 Gogumbmdos.

650561396 3gduBH B0 33D ToRdOML, HMIgo3 S 2990YgMHYdS:

- Old chap (Twain 2021: 17) /dsd0s ($H39bo 1991: 34)
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LHmMgo o 363W0Yd0m BgELIOMS30 Lobgwol MsMdsbl gdmomeo
959M00. 020396 IMHImdL F90ga0 s4oOMOg:
- Hold my merry man! (Twain 2021: 40) / 99hgm oo ydsfgowmm
(®»39bo 1991: 81)
obs 4909300090  LoBygzol ,dead” sGIBOL  IMIZoRGOMZ
6087890%g.
- Dead stillness (Twain 2021: 42) / 56039305 900935619050 (33960
1991: 84) 890degdmqs 43Jmbmes
296Lb353900 Lo EY35mfYMds(3 ,BOToMOLYdMEo LohIg*
- The dead noonday heat (Twain 2021: 38) / dvs@ob
3905869989 ds Logbgd (BH39bo 1991: 181)
- TI'm dead for sleep! (Twain 2021: 108) / mgoegdo dgbwyFqdmes
(®39bo 1991: 183)
- The boys were at the dead tree again (Twain 2021: 107) / obgg
9300696 godbdoc bglimsb (3. 18)
9306009 BY3gmgdsdo 09300  39M056GH0s 50 BYELIMMI30056
©5353306M9000.
- I'm dead drunk - 05636905 ,,0L900 boligodo 356 ggbbg 396
3003000."
mM0 960l F9smgdomo Lbgsmdol bshgzqbgdes dgodegds obgmo
0525000930l dmyzsbs, Losz ©OHMOL, MomEIbmdoLs mvy  dsbdoerols
3930bs@30L b3 MPmO LBEGHOWO 59d3L TgLoMmdgE 9bgdL. g39eslvmzol
3B™d00s, H®M3 0bYoLYIMHOL 256LsBLIMIWO SBEH0ZWO JoOmme 9bsdo
005636905 MHosb30m0 Lobgwrom ,,gMHmM0, GMIgElsE 3b3Id0m MZoE
5MLgd0m LobYE ™Mb O MMZW O MSBS3.
- Initlay amarble (Twain 2021: 39) / oo™ dbmeomg ds63sGowmls
90 dmBmnmes (¢3960 1991: 79)
50bobodbsgos  ob,  MGmd  33mmdm 0039 9608369 md0m
2956995309 Bo335wbobgEl ‘some’.
- Some drowsy summer morning (Twain 2021: 38) / Bogbwmeol
960> 39396096 ol (BH3gbo 1991: 79)
LoEY39L ,1Y30w0* 0byEPOLE 9bsdo MO MIMATI60 gosBbos “couple” s
“pair”, ®obog bbgaslbgs d9000b3939930 36309000 MoMRTb0™ MO
- Traded a couple of white alleys (Twain 2021: 18) /m®M0o mgo®o
OIS 2505(335¢ ((B3gbo 1991: 46)
50 9bMdS
- A dozen would strain his capacity without a doubt (Twain 2021:
20) /om6IgBL 004 503309, 0bog F9dgdol KoMlo 0gbgdms
(®39bo 1991: 52)
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- The two marbles lay within a foot of each other (Twain 2021:
39) /3m6Hmo  mMomEg bsdoxoom  oym  gHmdsbgomoliysb
30900 ~(3H3960 1991: 81) dsbdoero
- Stunning surprise of the decade (Twain 2021: 20) ©35651369¢0
500 ferob dobdoebyg (3960 1991: 51) — o,
9939 50L5603b5305 99990 F5900 MM YBMBSLM s35300MgdOM.
- Along on all sorts of games (Twain 2021: 9) / 05635600 33593L
mLbS0MO 153530 (G390 1991: 33)
Lo@yggoms Bsbo3engdol 2o0Ms 296Dmsqd0l dgommol 3sdmygbgdols
d9900b39390L53 993L s B396L bgerms®ligdwyer msMdsbdo.
- Many bright, clean faces assembled (Twain 2021: 19) / 58cogbo
LMBms @S FbosGeno B53d30L boengs .. (3960 1991: 49)
00569690 MdomO AMBLEGMOT530900L dglobgd 5MLgdME
3W5L0RB035305d0 J0MOMOEI® LB BHO3L odmYmBIb: oM ©sTEIdY,
399033905 s Bsbs33w9d0Ls 3630090000 SHBEHOL bgersbas godmbo@zol o
3960805H0MgosL, HMIwol J0Bsbog Imsedbgermdomo 9330350 gbEH™dOL
dof939s (09M0odg 2018: 72)
39600805H5© 056060l 60dds Bsomzwgds:
- Small trust (Twain 2021: 12) / 993399™5 (33960 1991: 37)
- Who had seen better days (Global Grey 2021: 22) / m@qLmos
396250 3bM3MMd©s (BH3gbo 1991: 54)
Dmaxgh InsMadbgwo  (300WMdL  Johmwewdo Imdgdbml  momddol
d9LsBY30L0 0bYEOLMO FOSDS.
- At any cost (Twain 2021: 55) / 5053 96 21605 ©OXMIMO
(®39b0 1991: 103)
399mbsmdzsd0l Gobso®lio ol 93 9bgw Lo@Eygzsms s Tgbo@Eyzgdsms
96003b69cmdsbgs 93900,  FopMsd 0o  bdoMs oM GOl  5d
3603369c0mdsms X 5L (399densdg 2020: 21). doscdbgarol fobsdg bmzMgdols
10653300l QoM YL LObsF30 Y3 LsMMRABO Bofo®TmMgdols Loboo.
(@m0godg 2020: 20) bsbsbob Lo@yzgdol Bsbs3gwrgdom Jsdmzggaolismazols
905636900 MROM SbErMdgE BOHIBIL 9dgdb.
- With the deepest anxiety for the result (Twain 2021: 55) /
Lodobgwo Mol Bobgdowom garms d9gal ... (BH39bo
1991: 103)
- The next instant he was out (Twain 2021: 57) / o3s¢0ol
Q5bsIH39xd5d0 (33960 1991: 106)
31939 LB EHYMPLM 3300 FoFIWOMYOL, Lo VbYW OLYIMHOL MO
LoEY3s MoMpABOLLL JoMmndo 0EoMIom A5AMEOL. 59 Hoboswogdols
£9369d0L 50Ol (33e0gds Bsbl.
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- The water treatment was new... (T'wain 2021:55) / 09 o®mU sbgoo

030009005 39bL Fyerom 9379Mbscomds (Bggbo 1991: 102)

- It meant that somebody’s days were numbered (Twain 2021:
42) / mormmo 30609 00330900Ms (BH3gbo 1991: 83). ;mvdiss
JoOH™M39wqdL 23543L 0baoly® 9bsdo dmEgdmwo BGSBOL
BDMLEH0 FODS - ,300530L WIJOO EIMIEOWO 0gm®, JoM0
9ol 259mygbgds 56590003965 339B396900.

05630560 3@ EHMOHMEo  LdLEGHO0E30000 6508bsgl 3o
1393080306 dJmbg Lo@ygzsl 96 2odmmMJdol Bsbs33wgdsl Lodobby 9bols
3M0GHMOHOLsM30L  FoLowgdo  LoGyzom. 53 dgdmbggzsdo  §gsmmlb o
Ls30Bby  LoBY3gdL gMMO s 0039 3OM3MMEF0Mwo d6033bgEMds 56
99690sm. 5333500 BBs33wgd0L doBsbos LsdoBby FHgdu@ol dzombzganbg
09039 9050930 gdol dmbgbs Molsg Hgomm gbols d3ombgganbg sb9bL
m600b5¢00 (dgModq 2018: 67).

056305680 33MmMd0 LG FoQd0MGOL, LOWSE 3L GHIMSMSTMMOL
Lb3gomdsl 90 s 03539 50IBMEOL A5TMLIHE935 FHTMMO:

- When school broke up at noon, Tom flew (Twain 2021: 34) /
50935 MMMTGEHTS O PIYS OO IBZ969ds (BHggbo 1991:
73)

dms6dbgero dgggos 539M03sdo  sMLYdIMo  bimeol oo MBG™
SHEWMOY0 gogbos JoMm3z9wolsmzob.

0b63olve 35605630 oo dgliggbgds MM 12 Lssbgs, sz gbss
Bobligbgdo o 563 IMY335. MoMYD6T0 SBOO M3gm S00Jdgds.

— Tom was swimming in bliss (Twain 2021: 34) / &m3do bg@segdsl

239b03os (BH39bo 1991: 74)

390dgds 939m0Mdbs ,359M30 IBMH0bI3S* 0y039 Ib0IZzbgEMdom,
353M53 0barolyMo gbolsmgzol Babs ,swim® 3900 35IMLE9AL bgEoMgdol
39635L, 3000609 LOEY3S ,»IBMHObIZL™. FoMYTbgL MHg3L 30b3MYEH™Mwo
90Bbol JoLomfigzs 9bMdMO30 9HMIMgdol Imdogds s MMYboDYdS.
05693560 Mbs F99539MHgdMm©IL g3mgdols bLAHOoWLsE s IMbsgmero 53d0L
boboosmbsE, 9O0 LoGY300 Mbs JIboIL Pobfiymdsls (Bobxozodg 2002: 11)

- They get slathers of money (Twain 2021: 34) / 53539 ®ML
RMEbs3 d0emds bgg@bgb (B3gbo 1991: 74)

JoO»39w0olbomzol  Logbgdom  MEg356GHMM0  MeMydsbo  dogowgm
»B9ol dmbgg@s”, Mo3 89300 Bwol dmgbsl 60dbogl, Topa®ed wBGOM
390dgd™M@s 33§Mmbms ,bghdo® 593L Bo®.

0653 9300 89990 dogowomo - No sound disturbed the quiet
(Twain 2021: 59) / Bsdobmdo 56 obdms (BHggbo 1991: 108) (Mog Loglgdoom
069060309).
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»0000369mdol  3mb3ME0DsE0s, MHMamOE Jmygbligbgdom, gfimgds
RBoOmm  bogbmdM0z-rma03MM0 3603369 mdol  IJmbg  Lo@ygsl b
Lo@GYzom{gmdol Fg33wsl MRdM 30(H6Om, 3mb3MgEMwo 860dzbgermdols
dgmbg boEYyz00. 599bs, 0byolM sMLGdom Lobgarl “thing™ 593l byzdom
RBOOM, 5OLEGHMIJBHwo 9609369eMmds s 00 0MsMYDYdS 30630MgEHO
doBbom: bogmo, bgsbo, bogdg, BogEo, 90mbgzg3zs, 90MgIMgds, Bofo®dmgdo,
5Mbgds s 5.9. (09M0dyg 2018: 75).

B396L d90mbgg35d0 030 50b0dbs3L 5sd05BLSE s BM3gELs.

- You poor thick-headed thing (Twain 2021: 16) / 99 LodGsgoem
"A3006m d0Fm! (BH39bo 1991: 44)

- For the wild things had no... (Twain 2021: 63) / 53 35®o60
3b™39w9dL (BH39bo 1991: 116)

d9L5sMgdgo  9bgdol  LoLEBIIWGmO  bbzomds  (LOLEIINOMdS
9650 MOMdS) dmotydbgarl 30093 MBRO™ dgBo LoOmeggdol fobsdy
599690b. ©960LS S MIMRTBOL g0 3IMHO GOHNGMGOOL Tgbo@YzoLmds
DmaxgH 30 99Ol JoMpdbgeols, JogMsd bgdsbEozmMo 9603369 Mmds
Lbgol 390699s. ,,00056369w0 sHsE PBMdIG0Z BMEOIYOL 560 F9dL BmyogH o
3990bsmd359L o 0656MFMBIdL MMM 93BMOOL bs3mImbozsgom dobsbl,
obg 3H9duGHob Fbs@GHzMe oMYdMEgdSL” (d0gModg 2018: 155) obywrolv®do
OMamO3  9bswobmem gbsdo Lo@ygzsms boghmo  JoOmmewdo, MmamO;
LobMYHBMM 9bsdo 9P LOGHY39 ZOIMOOU.

- in all four (Twain 2021: 42) / @smmbowo ($ggbo 1991: 84)
- Slim creature (Twain 2021: 18) / /o3sw@obm (BH39bo 1991: 48)
- Baking sun (Twain 2021: 107) / 3535659995 (3960 1991: 181)

01935 Lo30MHOL30MM ToQW0MYILSE 3630JdOM, Loai LoGyzs “haunted”,
MmIgeroi MIg@gbo Lodyzsl “house” LobEZMH3L LoFoMHMIAL 456M339w9w
396856 39dsl Joronyendo.

— ahaunted house (Twain 2021: 107) / 530 b¥)g300 BB GdMEO
Lobewo (¢3960 1991; 179), - mdobowm®o Lsbero (33960 1991: 181)

B396 80gH OGO MoMQTobTo 33 MW Md® SBEHMB0IMEG McIRTSbL,
MH0Igeoi 36Mmd0wos HMmYMeE gduolzmacMsds@o3Mwo GMIBLEBMEOTs30s -
9560l 9db0 390 9HMGMEol Bsbs(33egds LadoMmobdotMm 3609369 mdol
©@9dbozMmEo 9P YMom.  BGHMB0IMOO  MoMdsbols  Jgdmbgzgzsdo,
©@39db03MM0 gOMYMEo JodErms 565 FoMGHMm LsdoMmoL3oMMm gHMIMOn
Bobo33wgl (bmaxg® 02039 LoGY3d OIMYMROMO 3MH950JB0m), M539©
b3y Lo@yzgdoms s LoGYzsmfiymdom, OHMIwgdog LsdoMoL3oM™ SHBOL
390303339996, dop;

- Hewasnotmuch posted in anatomy (Twain 2021: 18)/s65&m800b
30bsBY 1353609350 3M3I9bgdMms (BH39gbo 1991: 39)
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- It went into details (Twain 2021: 23) / 563 9H0 {30060 56
3980MBgb0s, Moy 56 dmoblgbos (3960 1991: 56)

3MLgdo bsdMMmIo 30093 9O B3I ™MD F035)MmO M BB EHIOLS
Q5 M5MRT60m 063 YMYgd sbosHBMEIOL 0bBMOTS3E0, 039 Brom9b
OO d5¢rolbdgazss LoFoMmm MaMRbowo 39du@o 53059mxzoMgdIL Y39e0s
dmbmzgbsl, Gomsg msbs8gcm™M3g 30mb3gl Aso3bmdL Lbgs J39ybols
095c090L,  §gb-B39gdgdL ) BHMOOE0gdL. gb 30 LoBMYsMYdSL
899060 98O 30300BIFNW ©d FNWAHIOYW FoOIIMb.

B90mm LYW gdMwo  Fogowomgdo  JgLooMdgwo  96900sb
330h39690L  IboB3zM o BHJuBolb  ImoMmadbgErol  GMEl  matydbol
360Hm39Lbdo. Bggbo LESEGH0S OIS 396 dMO393L MaMRABOL 3093 Lbgs
bgebgdL, o058 330JMMdM gl Lo3dsMOLos 0 Mo F9dmddggdomo
15dd056MmdOL Bomgeliogmas, Mol dmsMRdbwo SliEEgdL.

»3bmgwo wobyz0LEob Jgoxzmemol bsdMmddo ImEgdreos EmbEGHgMEol
396856 9gds 09060l 3BIM(3gLD ©o395300Mgd0m, MMIgEoE Mg,
353058 30630M9G 5 35LIHMBL 30MbZL - Mo SOl MIMRTB07? ,,0056Md5b0
9boll  Tgbobgd  godmygbgdomo  Fg3b0gMgdol  2obdEHMgdss,  MMIgEoE3
5063 9M9Lgd oS 08 3OMBYIom b FodBHoom, Moz dbobogl gMmo
960LsmM30l EsdsbILOMYOIEO 3560339990 LEMYJEHwOHo LoddMEMYdOL
3905(3935L Igeg 9bol LEHOMJEHMOYE LoddMEMgds“ (Catford 1965: 21).
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The article deals with the significance of translation in the point of communication
and social-cultural functions. Translation methods create essential conditions to make
student’s oral and written speech more authentic. Theoretical and practical materials
enable English learners to be creatively free and overcome language barriers-so called
interference. The aim of the article is to make a linguistic contrastive analysis of the work
‘The Adventure of Tom Sawyer’ by Mark Twain and its translation. Conducting a linguistic
research is one of the methods of teaching literature; It is considered to be a synthesis of
transnational and cross-cultural diapasons (ranges). Comparing the examples from the
source languages (English and Georgian ) encouraged us to establish those similarities and
differences that are characteristic to both languages. So this one represents the second

directive of translation of a literary work that is known as a linguistic method.

Keywords: linguistics, transnational, cross-cultural communication, social-cultural

synthesis.

Translation isan activity of enormousimportance in the modern world and itis
the subject of interest not only to linguistics, professional and amateur translators
and language teachers, but also the electronic engineers and mathematicians.

Since translation has to do with language, the analysis and description of
translation processes must make considerable use of a categories set up for the
description of languages. It must draw upon a theory of language —a general
linguistic theory. Translation is an operation performed on languages: a process
of substituting a text in one language for a text in another.

Languages differ from each other with some characteristic features for their
systems that require the translator’s hard labour, background knowledge of the
source languages and tremendous effort to build a new understanding of the
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original text by using different lexico-grammatical transformations.

Our research is based on the original-translation contrastive analysis of an
American story ‘The Adventures of Tom Saywer ‘ by Mark Twain. Different
language systems of Georgian and English languages (Syntactic and Analytic)
create problems for translation.

Among the transformations used in the translation (translator G. Kipshidze)
here should be pointed out the following: word substitution, word omission, word
addition, autonomous translation, generalization, phrase and idiom delivery to
the second language. Some unknown meanings of the English adjectives used by
the translator perfectly fit the context of the Georgian text.

- If 'm good (Twain 2021: 34) / o F330560 amambs 0dbgdo
(®»39b0 1991: 74)

- ...forstrongerreasons (Twain 2021: 17) / /g6 d609369¢m3560
d0Bsbo (B3960 1991: 46)

In general, different languages offer a great number of adjectives with
meaning large in degree-big, great, huge, tremendous and others in English,
OO, NHsmTsBoM0, 39909MHMIWs, dmBdYMHSBo and others in Georgian. It is
quite interesting that both languages use ‘big’ and ‘great’- oo with other
content that denotes some valuable features of a person or an object.

- great law (Twain 2021: 11) / oo 3sbmbo ($3960 1991: 56).
It does not mean the size of the law.

- great elm (Twain 2021: 40)/ cooo ogems. Size of the object

- you'llbeagreat man(Twain2021: 21)/35b@9d0 000 500590560
- ‘great ‘ denotes not the size of a person, but his valuable feature.

- ... took a big breath (Twain 2021: 6) / 005 s0m0mb®s (BH39bo
1991: 45) here the action represents not just lexical but linguistic
information in a rich, convenient and production-oriented way.

Translation of the adjectives ‘new’ and ‘old’ suggests semantically relevant
versions of Georgian adjectives.

- the new boy went off (Twain 2021: 7)/ «36m00 8030 (5300
(®39bo 1991: 30)

Adjective ‘old’ instead of its superlative degree ‘the oldest’ - vdggwqlo
delivered into English as the word - dggarolidggero - ‘very, very old’ that is clear
to the Georgian models.

- ancient fire-place (Twain 2021: 107) / d39¢»old3gero 3-9bsto
(®3gbo 1991: 181)
- old-fashioned western kind.... (Twain 2021: 42)/ d3gcmolbd3gemo
obsgeremo.... (B3960 1991: 84)
According to the scientist Baker the adjective ‘old’ can be considered to
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be a marker of affectionateness. By means of contextual indicators it obtains a
different connotation. This meaning of the adjective ‘old’ is created by the author
to denote his feelings and emotions (Beridze).

- Old chap (Twain 2021: 17) / ds8os ($3960 1991: 34)

The examples from both texts vividly show characteristic style of the source
languages to express time, quantity and distance. It is well-known that English
indefinite article and indefinite pronoun ‘some’ with countable and sometimes
with uncountable nouns are translated into Georgian as ‘9o’ (numeral —
‘one’), words ‘pair’ and ‘couple’ —is delivered as ‘m®o’ (numeral -two’), ‘a dozen’
- ‘0m®mdgGo’(numeral - twelve), ‘decade’- numeral-ten and so on.

Quantity

- initlay a marble (Twain 2021: 39)/ oo dbcerm@ ds6G8stroeremls
9JO0 dGorems (BH39bo 1991: 79)

- some drowsy summer morning (Twain 2021: 38) / bogboyerol
9o 89396096 cooemsl (B3gbo 1991: 79)

- traded a couple of white alleys (Twain 2021: 18) / m®o 0goo
B3IHIEMS 353339 ((BH39bo 1991: 46)

- a dozen would strain his capacity (Twain 2021: 20) / 0>2639AUb
099 0509933 (BH39bo 1991: 51)

- ...on all sorts of power (Twain 2021: 39)/ 505Lbs0GH0 M350
(&390 1991: 35)

Distance
- the two marbles lay within a foot of each other (Twain 2021: 20)
/ 3600 260007 b3d0x 00 0y sTMGHIdro (BH3ggbo 1991:
81)
Time

stunning surprise of the decade (Twain 2021: 9) / )35b650369¢m0
300 fjerol 9s6doer by (B39bo 1991: 51 )
The translator uses some other transformatio devices, the aim of which is to
reach translation equivalence.
- many bright, clean faces attended (Twain 2021: 19)/ s8¢9bo
dbosero 353930L boengs (H3gbo 1991: 49) (Generalization )
- smell trust (Twain 2021: 12)/ 993390m@s (&3960 1991: 37)
paraphrase
— Who had seen better days (Twain 2021: 22) / m@gbosg 390350
gbm36mMds (33960 1991: 54)
In some cases the translation explains the word with the help of a whole
idiom in Georgian.
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—  the water treatment was new (Twain 2021: 55)/ sbs 03000900
339bL fyaroom 93Mbsrmds (B3gbo 1991: 102)

Some examples show cross-cultural differences, when the translator tries to
make native reader understand the content of English sentences.

— whenschool broke up at noon (Twain 2021: 34 ) / 56935 000639 3Hds
Q5 YS OO T913969ds (BH39bo 1991: 73)

Concretization of the word meaning thing is very particular while translation
in Georgian .It denotes object, item, affair fact, case, state, work, creature and so
on (Beridze)

— vyou poor thick-headed thing (Twain 2021: 16) / 39 LsdGow™
ME30bm d0Fm (B39b0 1991: 44)

— for the wild things had no...(Twain 2021: 63 )/ 50 35{j0s (3bm39egdl
(®»39b0 1991: 116)

Systemic differences of the source languages create some challenges for the
translation .He has to give new linguistic forms to some expressions to maintain
communicational goal of the author as well as its artistic value (Beridze 2018).

— on all four (Twain 2021: 42) / @smomboero (@3960 1991: .84 )
—  baking Sun (Twain 2021: 107)/ 353565905 (3960 1991: 181 )

Some examples of antonymous translation thatis known as lexico-grammatical
transformation show the translators mastership to adjust the content of English
text to a Georgian one.

—  he was not much posted in anatomy (Twain 2021: 18) / sbs¢&mdool
3b5Yg 35369350 d6dsbgdms (BH39bo 1991:39)

— it went into details (Twain 2021: 23 )/ s63 9600 §360erdsb0 56
35000B9b0s, Homs 56 dmobligbos (#3960 1991: 56 )

The above mentioned sentences in both languages with negative and positive
content (antonymous translation) managed to build a full imagination of the
given situation to the Georgian readers.

So, the translator of this story aimed ‘to wrap the content of the foreign
piece of work in its national clothing’ (Panjikidze). Through different kinds of
translation transformations he managed to perform his duty to suit his translation
to the epoch style as well as the nature of the story to be told to create a mood
(Panjikidze) His aim to depict the life reality of American teenagers and introduce
it to the Georgian ones of his same age was achieved purposefully through a great
number of translation methods and designing many relevant linguistic equivalent
forms in Georgian.

Dostert’s definition to the question what is translation in the work by a
famous linguist Catford is considered to be the best explanation of the translation
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process; Dostert defines translation as ‘the branch of the applied science of
language which is specifically concerned with the problem or the fact of the
transference of meaning from one set of patterned symbols into another set of
patterned symbols’ (Catford 1965 :21).
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9 ROmogody

965 @5 9bsmdgbogMgds

39wob 363930l 5@y0wo ©s HmEo Hraymey sOJodgduGob
G0JuGmdMog0 bogHhol s3gdob 3mBEIdG I Hho bsgrdzgwo

335990069 Xsgody

ekaterine.julakidze@atsu.edu.ge

53930 §96Mgmol Labgawdfogm wboggdlbodgdo
J9msbo, bodsMmnggum

063960obE03E0bsHNmdol s  0bBIH3sH30yIMMdol  36mB)0s005
J90hy8s0  3sbs3ommBs  sbHM3mizgbBH®HoBIoL  Hmam®i 09935030300l
J0b55OLMdM030  LAGNJAMOHOL  35035¢00bfobgds, s obggg dobo  dnsenm
5353006905 & 0olbgor 36:mdergde 369056056, Bam9803s5 LAGXIIEHGOLS
o 969mgoob, gb @G0 s@bodbmero 36985 — HMmOE LA®NIBHGOU, oby 96gHgool
3698980 3065306 353006005 5OJoBgIuAOL  3BMOgFsbosh. 30500, G@I
d600369¢0m35605  Gagro, HMIgeog  90JoBIJuAHOL  3bbBGMOoM9doLal b
09560l olgomds m®8s 3639390s, HMZMGHOEss 39¢0ls ©s 399HMOHNMdOL
306393900  (0g306Lmbo).  Fsasd, dodobstrg  9gH3bg  LAsHool  dobsbos
Po®8m3500396Mm0, ) Grgm® ©bs 3sdmoygmEgdmgl 390l 3mbigd3Bol GHmeno
36040A9JbH0b 306bGGX06M980b 3HME9LTO.

b53356dm Lo®Yz9do: 39col 360b3030, sGJodgdbdo, @gbozm®o bgdsbBozs,
09000m@MEPMZ02IH0 3565000305, 09000 M30w9H0 360b;3030.

063 9600L(303¢0bsGY™dOL Qo 0639635650030 mdol
36OMdgdoms  FgMfydad  gobs3omHmds  sbOHMIMmEgbGHMOBIOL  HmymO3
893935615000980L  B0b55OLMBO0Z0  LEAMWJEHIOOL  QomM35wolfobgds, s
31939 oLO FMOEIME 39300MGOS MG 0ligo 3OHMdEYIME 369056,
HMAMM9d0355 LAMYIEBHMIOOLS s 9ogMrool 3bgdgdo. Mo ™mdds Mbs, g
60 50b0dbmwo 36gds — OHMamO 3 LEGMWIGHMOOL, obg gbgeyools 369d9d0
3005306 3530060305 50J0BgJuEGHOL 3O MBEYILM. sOJo@gdu@o, ol doge
§o63mIMdoo F9JuEmdcm030 LogMoLLRYD goblbgsgqdom, FoMdmaowyqbl
SHOMIM03  3mBLAHO®MIBHL s dmombmgl dolo  3MBLEMOMYdOLIMZOL
330909 300630305  Bodox-bsd0x  ©53mMB3MEJOL.  Tgbodsdobo,
Bb@gds Lodgdbo s6JoEgduGol 909g335¢¥IM0 3MBLEGOL0MIOOL 3OrMIYTos.
30300, M3  960036gmz560s  OHmwo,  GMIGog  MJoBgJu@ol
3BLEBHOWOMIOOLSL Y6 TJolOIEML OlYTs MBS 3mb(393BHBS, OMYMOMOFS
3900b> 3 393GMOHMMdOL 3016393300 (Eg306bmbo 1997: 69).
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908006569 9393y B3960 LEIG00L F0Bsbos HoMmBmzoyqbmm, vy
MmO bs 9dm0oym@gdmEIl 3900l 3mb63g3EH0L Mmoo s®Jodgdu@ol
3MBLEHOMOM9dOL  3OMEgLdo.  ogoMsd, Lobsd MImom@ 9931 JO0M
50 50m3obol gl gdsl, 9GO IIWSE  0398OME  493d0xbmm
9635690l D MM 0bgmo JNMEMEMAO0OHO 3MB3EI3EGH0, BHMYMOOESS
090000 a00MH0 35050035 ©s 9900MEMEMAOM®BO 3M063030: Lowss
356500935 905603693l 035BY, OHMYMO 5004353L ImEgdmero IgbogH o
©3E030bs 3307930l MB0YIAHL Mo30L0 HOBYDMBOL T39I 9BO3DY.
9900MOMEMROOMH0 3MH0b3030 30 BMPss Fosbodbgdl 0dsByg, MMM
Mbs 9939magbmo bggbo 3mb3MgEMEo 33935 3936096090530 sOLGdME
396500a3M  BLOE9O305L.  dOMOMOEO  FJNMOMEO0YFOEO  3M0b3030L
Gedo B396 godmgoygbgo sbswmyool 30063030, Mosb LbgsbsoMsw
3999 gdgero 0ym 0dob sygbs, Mmam® Mbs 0dbgl MHgowobgdmeo
9600 ©oLEO3Wobol  BsGwgddo bbgs  ©OLEO3WObOL  MgoEwmdsdo
339 3990mYygbgdme  3565@0ddoms  59dGHvoobBszos 08  Fgdmbggzsdo,
07 59 ©oLEO3WOoBIBL 59MHM05BIBL  BHJLEHMOMOMBS OMAMEE JM0sbo
MbBHMMWMPOMOO  MgoMds.  MoEob  33eg  a30bgds 33930l
396Lb35390 LRIOM®MS 3M6393G¥YOI MO ISbEMYDdS, 39MBLIOOD
3bsmyool 3G0b3odl 0d d0Bbom, MMI 509335 IMS© b3LEDBLIOM™
3900U5 5 39JAMONEMIOL, MMYMO3 33¢I3000 300630300 B 1odgdbo
304039duEHoL 3MmbLEOMOMgdOLSL.

33w930L Hobs 9Bs39dBY, OHMEs LomdsMo g3Jmbrs LobyMHomEmdols
39650035%9, 50bodbMo 0dbs dolo  (LobgkMyOMEMBdOL  356M5E0yToL)
60dsbo.  mogobo  g9bgbolom  LobgdHyomwmds  GMIMOE  30mb3g3G0
9319m360L  396900L39GY39gdSL (007935 oLEGHMOOMWOSE  0y0
3990099b690m@s  JMHobBH0sbME  3m0LdYEHY39egdd0), Bod®oed 535505
59BH1omo bgds 3135603MWME sHOM36935803, FoblozmmMgdom 30
@03 YMGH50I3bYMdsd0. LimMgo 9J9sb godmdobstg dogohbgzm,
0 BoFoMm @O 99(30¢9g09e0s dobo godmygqbgds GHgduBHol wobazol@ O
09m©05d0. LOFOOM 2obs 50 FMIGBEHOL gobligbgds d580b, GmEs Logddy
9gobm  ggmob  36gdols s 3M0BE03ol  A5dmygbgdsl B3z9bL  33acrg35d0,
d0M0MOEIE 30 3MJoBHIJuEOL 3MBLEOWOMYBOOLL, MoPD BoJEMOdMOZ5
03039 0mgdol 39wolb (36935Bg3. s30L0 29b9Bobom gl m39bsl3bgwo
93993600 db3d0ld9YEHY39wgdsL, 39MIM 30 BoH0ZoL MYL. 539505 30
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The merging of interdisciplinary and interparadigmatics results further consideration
of the structural content analysis of anthropocentrical metaparadigm. It is also closely
connected with the problematic concepts like structure and energy. They both — the
concept of structure and the concept of energy are related to the problem of architext. It
is known that in the construction of architext the field and vector concepts have a major
role (Levinson) but at the current stage we are to demonstrate the role of filed concepts

in the architext construction process.

Keywords: field principle, architext, lexical semantics, methodological paradigm,

methodological principle.

The merging of interdisciplinary and interparadigmatics conditions
further consideration of the structural content analysis of anthropocentrical
metaparadigm. It is also closely connected with the problematic concepts like
structure and energy. They both — the concept of structure and the concept of
energy are related to the problem of architext. It is known that in the construction
of architext field and vector concepts have a major role (Levinson 1997) but at
the current stage we are to demonstrate the role of filed concepts in the architext
construction process.

But before considering about the field concept role in the the construction
of architext textual sphere we should differ from each other two significant
methodological concepts like methodological paradigm and methodological
principle: methodological paradigm defines the approach of the scientific
discipline to the researched object at a given stage of its existence, as to the
methodological principle, it generally hints how to combine the specific research
to the paradigm situation existing in science. We have already used the principle
of analogy as a main methodological principle in order to declare the possibility
of merging different disciplines and using the similar ontological unity as a bases
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of merging of different approaches. So, in order to supply linguistics with the
filed and vector concepts we base on the principle of analogy as a method of
conceptual merging of different issues.

And, we've already had an experience of the usage of the principle of analogy:
Synergetic as a linguistic concept appears in linguistics through the literary studies
on the bases of the principle of analogy, the ground was the textuality as a similar
ontological reality. We also should memorize that by its genesis Synergetism
as a concept belongs to the natural sciences (although historically it has been
used in Christian theology), but now it is relevant in humanitarian thinking and
mainly in the field of literature. Due to this discussing its usage in the linguistic
theory of the text becomes vital. The same bases we could acquire for the usage
of the filed principle in the construction of architext textual sphere. Field by
its genesis belongs to the neural sciences, mainly to physics but is widely used
in such humanitarian disciplines as Linguistics and Psychology. Consequently,
the principle of analogy could be bases of transformation of filed principle in
the linguistics. But the exaction arises: The filed concept and principle have
already been used in Linguistic Semantics-in quite different linguistic spere. So,
we shorten the distance between the sphere it had covered and the sphere of its
further usage (Lexical semantics belongs to linguistics as well as text belongs to
the linguistic theory).

The definition of “Field” concept in the linguistic dictionary is the following:
Field is the unity of language (mainly lexical) items related to each other by unity
of meaning...and they reflect conceptual, nominative and functional similarities
of the objects they name (Kuznecov 1990:380). This definition unites all the units
included in the field. It is a semantic sign that manifests itself in the lexeme that
carries the generalized meaning. If we are to identify the place and role of filed
principle in the construction of architext on the bases of principle of analogy,
we should take into consideration two significant issues: a) should be specified
the principles accompanying the lexical-semantic concept of the filed, through
which the abovementioned phenomena exists in the language system. b) more
specifically should be defined the place of the architext in the language sphere
(that kind of “place” understanding must be defined in relation to any architext).
In order to identify the place of filed principle in the construction of architext,
we should give the definition of the architext itself. The concept and model of
architect is an intellectual construct that literally belongs neither to the system,
nor to the discourse, it is an abstract formula connecting two linguistic realities
by which language as a system is realized. As language is a dichotomous sigh
phenomenon where one part applies the language as a system and on the other
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hand the actualization of language as a system forms a discourse, and the “text” is
the linguistic aspect of the discourse. The question is, to what pole of dichotomy
we could refer the architext, to the language as a system or to the actualized
language system-discourse? We should consider the architext as a construct, and
the definition the structure of the construct must be important approach in the
research of any kind of text sphere. In order to provide a place to a text in a
particular textual sphere, we should model architext as a construct as a bases for
all texts. Here the filed principle supports as to model a construct of architext that
is suitable for all types of text. Therefore we could consider any real text as an
actualized variety of the architext.

Based on this definition we can sum up that if we want to transfer filed
principle in the linguistics and use it to characterize textual model, we should
take into consideration two significant facts: a) there should be marked lexica-
semantic concepts that provide the existence of this phenomena in the language
system; b) the place of field principle should be strictly marked in the architext
construction (this “place” should be determined towards any kind of architext).
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Secondary Foreteller Characters In Ancient Epic Poetry
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Secondary characters have a large role in opening the faces of the main characters.
In ancient epic poetry, the character of the main character, his courage or impotence,
appears through secondary characters. Secondary characters, in many cases, help the
main characters to overcome this or that difficulty or obstacle. There are cases when the
secondary characters, instead of helping the main characters, on the contrary, hinder
them from achieving the set goal. Secondary characters, of course, may not receive as
much attention as the main characters, such as Achilles, Jason, Medea, or Aeneas, but
they are often more effective than epic characters. In the article we show the function
of such secondary foreteller characters in ancient epic texts. They make it easy for the
main characters to overcome the difficulties of the road and offer wise advice, which will

eventually lead the heroes to the desired results.
Keywords: secondary character, epic poetry, ancient hero, literature.

Secondary characters have a large role in opening the faces of the main
characters. In ancient epic poetry, the character of the main character, his courage
or impotence, appears through secondary characters. Secondary characters,
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in many cases, help the main characters to overcome this or that difficulty or
obstacle. There are cases when the secondary characters, instead of helping
the main characters, on the contrary, hinder them from achieving the set goal.
Secondary characters, of course, may not receive as much attention as the main
characters, such as Achilles, Jason, Medea, or Aeneas, but, they are often more
effective than epic characters.

In the article we show the function of such foreteller secondary characters
in ancient epic texts. They make it easy for the main characters to overcome
the difficulties of the road and offer wise advice, which will eventually lead the
heroes to the desired results.

In ancient epic texts, in addition to those with ordinary human qualities or
powers, foreteller characters are actively involved. Their functional purpose is to
warn the protagonist in advance of impending danger or joy. Through them, the
main characters successfully complete this or that task, which is imposed by the
will or destiny of the gods.

In this regard, an interesting character from the "Odyssey" is the old
Halistheres - a birdman, who spoke to the Ithaca people when two eagles flew
over the Ithaca houses with a strong flutter of their wings. Halisteres says: “Listen
to me, Ithaca, I say this word for the sake of the bridegroom. They are in great
danger. Odysseus should no longer be far from home. Somewhere near him,
perhaps, he is preparing death for the bridegrooms, and not only for them, -
many inhabitants of remote Ithaca will face a dark day "(Hom., Odysseus, 2,155-
160).

An interesting character is foreteller Theoclimenes, who tells Penelope: “-
Odysseus's worthy wife. Your son did not really know. Here I will tell you and
trust my word. The sworn Zeus and Odysseus Keria swear that the owner of
this house is here, in his native Ithaca. Somewhere nearby he spins and prepares
to kill insolent bridesmaids. The appearance of an eagle in Pylos still told me
this story when we were about to board a ship "(Hom., Odysseus, 17: 150-160).
Theoclimenes awakens the expected joy of Penelope and announces that her
husband will be back soon.

In the first book of the Argonauts, when the heroes lose Heracles on the
way and are deeply saddened by this, Apollonius of Rhodes mentions the divine
foreteller - Glaucus, who addresses the men: He is destined to perform and
perform all twelve tasks for the merciless Evristeus in Argos, and then do a few
other things as if the domestic were to live among the immortals; Therefore do
not worry about it "(Apol., Rod., Arg., 1, 1310-1320). The foreteller's function
is to disturb the heroes and convince them that nothing bad will happen to
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Heracles, He explains to the Argonauts how Heracles will perform the twelve
Tasks.

There are prophecies that are not obligatory for him to reveal, and if the
latter dares to do so, God will punish him accordingly. That's how the foreteller
Phineas was punished for pre-disclosing messages. He was telling everyone what
to expect. In describing his portrait, the author emphasizes that he was old, blind,
and that his punishment was that the harpies were eating food (2, 330-350). In
the fifth book of "Aeneid" there is such a secondary character - old Navte, whom
the author refers to as "educated" and "famous with great knowledge". In this
way he can tell Aeneas what causes the wrath of the gods, what fate prepares him
for.

In the ninth song of "Odyssey", when the protagonist fills the eyes of Cyclops
Poliphemus, when he leaves, the protagonist will call him, if someone asks
you who opened your eyes, tell him, Laertes' son, Odysseus. Polyphemus will
immediately remember and say, the foreteller Telemos predicted that someone
Odysseus would fill his eyes. Here the foreteller Telemos is important in that he
knows in advance how Odysseus will punish Cyclops. The fact that the clever
hero escaped peacefully from the Cyclops cave was both the will of the gods and
the result of the hero's own efforts.

In the tenth book of Aeneid, when Aeneas meets the goddess of the sea, who
also has the gift of meaning, tells the protagonist that if he believed his words, he
would see the corpse of countless rituals in the field.

In view of all the above, we can conclude that the secondary foreteller
characters are distinguished by the fact that they announce in advance to the
main characters what awaits them, which, of course, makes it easier for the hero
to perform this or that difficult task.
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The article addresses the issue of women as the best crisis managers, planners, and
the best solution finders in crisis situations according to the following comedies written

by Aristophanes “The Thesmophorians”, “Lysistrata”, “Assemblywomen”.
Keywords: antique literature, comedy, women, crisis managers.

In Aristophanes' comedy "The Thesmophorians", a crisis situation is created
for women when Euripides appears to violate their dignity. Euripides “threw
the name of the woman in the dirt, humiliated and insulted them. Wherever
he saw the choir, the poet and the audience, he cursed women everywhere"
(Arist. Thess. 386-9). Euripides portrayed women in his tragedies as murderers,
gossipers, drunkards, and traitors. The women unanimously agree that Euripides
"threw the woman's name in the dirt" and at their meeting unanimously state
that their first enemy is Euripides, as he paints in his tragedies only incompetent,
traitorous and cruel women, and he does not say a word about the faithful and
the worthy ones.

In search of a way out of the crisis, in Aristophanes' comedy "The
Thesmophorians" the women decide to take a revenge on Euripides and sentence
him severely. To carry out their plan, they choose the feast of Thesmophoria.
Noteworthy is the fact that Thesmophoria was a public holiday exclusively
only for women dedicated to the goddess Demetrius (Park 1986; 41-43). As this
celebration lasted for three days, such massive departure of women from their
homes would certainly bring some dissonance to the rhythm of the ordinary life
of the citizens. The celebration of Thesmophoria would definitely need to be well
organized, for which two women were chosen - as officials to ensure throughout
the year that the procession of women to Thesmophorion was provided and
organized with all necessary conditions. It was the celebration of Thesmophoria
that allowed women to govern themselves independently even for a limited
period of time (Bell 1986: 89-90). In addition to all of the above, it is likely that
the celebration of Thesmophoria in the classical era acquired a new purpose - this
was due to the fact that women - in quite limited living conditions - were allowed
to come together and solve their own problems during this ritual (Park 1986:
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92). Thesmophoria's holiday was the best background to portray the problem
of female characters. It was the only time during the whole year when women
from all over Greece could come together, raise painful issues for them and take
care of their solution. One such urgent issue and crisis situation in Aristophanes'
comedy was the issue of the relation of women to the poet Euripides.

Women plan the solution step by step from the created crisis situation;

1. Organize a mass march to Thesmophoria.

2. They convened a meeting. Men do not even have the right to vote or
attend the meeting. These cases are solved in secret by women and they
are their own masters.

3. Afteridentifyingthe only defender of Euripides - the disguised Mnesilocos
—the women tied him to a pillar and supervised him.

4. They cite arguments in response to Mnesilocos' arguments.

5. They made a mutual agreement with Euripides.

In order to find a way out of the crisis, women achieve their goal as a result
of the actions they have planned and implemented; It is true that Euripides
survived, but he promised that women would never hear again his curse towards
them. The signing of a mutual agreement between women and Euripides in the
finale of the comedy of course leads to the victory of women and the successful
resolution of a crisis situation by them.

If Euripides is the central problem of the crisis situation of women in "The
Thesmophorians" and it is directed towards him, in the comedy "Lysitrata" the
main problem of women is such an essential issue as war (Taaffe 1993: 60). The
comedy presents a confrontation between two attitudes towards war - men who
embrace bloody wars and women who aspire to a peaceful life.

Women are well aware that there is something more important than family
affairs, and this is an important issue for the salvation of the country, and women
decide to take on this task because they have seen that men are unable to fulfill
this mission due to their unwise decisions and incessant struggle for money. The
men thought that war was only a matter for men, but it turned out that first of all
women suffered from war, as they raise their children without a father, mothers
send them to the battlefield, women sleep alone, young people grow old without
affection. Husbands, in turn, can marry to young wives into an old age (Arist.
Lysistr. 100; 110; 525; 595).

To get out of this crisis, women decide to ban men from carrying weapons
and the stupid rule of fleeing from one battle to another. In order to achieve
their goal, the women are not even afraid of taking the power. Women plan to
carry out their plan in stages; they will occupy the Acropolis and impose their
own conditions on the men: "If you need money for a house, or for meat will
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give it to you, but not for war" (Arist. Lister. 1065). It should be mentioned that
in this crisis situation the women characters of Aristophanes’ comedy are ready
to take up weapons, shoot everything, but do not give in; They have four armed
detachments, which are ignited by anger (Arist. Lysistr. 465-75), But at the same
time women do not lose their femininity (Taafe 1993: 60). In a crisis situation,
women feel the need to unite their will against men. Lysistrata declares: "We will
overcome them if we do not quarrel with each other" (Arist. Lysistr. 767). As for
men, in this crisis situation, try to twist the necks of women in time and teach
them to be smart until the affairs of men go completely wrong (Arist. Lysistr.
677), but when they saw that all the women unanimously left the bedrooms,
and the women's strike was very firm and unanimous - the men recognized the
reasonableness of the women's request and decided to follow the women's will.
The men decide to send an ambassador to Lysistrata, and the common task is
handed over to her - they ask her to reconcile the Spartan-Athenians. Lysistrata
only allows Athenian and Spartan men to take their wives when they swear
fidelity to one another. In this comedy, the women, who have a prominent
leader - Lysistrata, successfully deal with a crisis situation - the neutralization of
the genius of war.

Women as very good crisis managers are well represented in a comedy after
Aristophanes called “Assemblywomen”. In this comedy, a crisis situation is created
when men, through their recklessness, lead the society to an economic and moral
crisis. In this comedy, the crisis situation of women is directed towards a political
system created by men in general, in which women had not participated before.
When women were free, they did not have the right of full citizenship and their
activities were limited to family activities (MacDowell 1995: 10-15). All spheres
of political life were closed to them and they could not participate in the solution
of state affairs. Women want to establish women's power in the country for the
following reasons:

e The city is ruled by dishonest people and the state is on the verge of

collapse because of them;

e Women are smarter and more active than men, they are not characterized
by excessive flattery, they are not deceived by anyone as they themselves
are masters of lies, they will forget robbery, the envy of a loved one, there
will not be poor, naked and hungry people, because most of the women
are mothers and they do not sacrifice the children they give birth to for
this misfortune;

e Itis a great honor in Athens to be chased by the news, to hate the old,
to ridicule the existing, only the women's government has not been
experienced in Athens, let's try this too, as we trust women with money,
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house and farm;

e Women know that power is in unity and they call on one another: "Let
us gather together, let us be vigilant, so that the sudden calamity does
not destroy our common cause for the salvation of the country ” (Arist.
Assembly Wom 483-90).

The central character of the comedy is Praxagora, who plans a way out of the
created crisis situation. Praxagora secretly gathers Athenian women disguised as
men early in the morning in order to achieve the transfer of power to the women
of Polis by a numerical advantage gained at their Assembly. She thinks that
only women can save this society. Indeed women steal men’s clothing and as a
result of their superiority in the Assembly power was given to women in Athens.
Praxagora tries in every way to show the advantages of women's governance such
as the eradication of injustices, poverty, superstition and the creation of a common
property in which everyone will have a share. Praxagora with her argumentative
opinions manages to defend her own ideas, convince male opponents and gain
their support.

Women in the comedy “Assemblywomen" appear not only as a substitute
for an unjust political system, but also for the entire formation. They gradually
plan and implement the solution to the created crisis situation; 1. Women take
the form of men, dress themselves in clothes, stick beards and moustaches, raise
their voices and try to speak masculinely - with a sense of dignity. 2. Women
have a numerical advantage in the Assembly vote for the establishment of
women's power in the country. It is true that the implementation of the program
developed by women turned out to be quite awkward due to the inconveniences
that accompanied its realization, but in the comedy, women appear to be the best
planners and implementers of this crisis situation. Women's gynocracy crashed
in Athens, not because women were unable to surpass men in gaining power over
them, but because their ideas were utopian and absurd (Gordeziani).

Aristophanes’ comedies, as they usually do, give us a very interesting picture
of women as the best crisis managers who find a way out of the created crisis
situation, plan their steps and successfully implement them to carry out their
plan.
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Ancient Greece: Medical Metaphors in Ethics

Nino Chikhladze

Akaki Tsereteli State university
Kutaisi, Georgia
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This short article is just one preview of the vast use of medical metaphors in ethics.
Human beings have often imagined and established what a good society should be like
by borrowing medical metaphors, and to achieve this purpose they have often used
medical metaphors to create representations capable of providing models, like utopias,

which society should even-tually match.
Keywords: Antiquity, philosophers, doctors, metaphors.

One of the reasons why medicine in Greek culture grew popular was
its connection to philosophy: thanks to philosophy, medicine reached a clear
understanding of its own purpose and methods, and worked out the classical
expression of its own particular conception of knowledge.

Greek medicine had two aims: curing diseases and preserving health. While
the former principally concerned knowledge of causes and effects, and the
most appropriate remedies to restore bodily homeostasis, the latter essentially
concerned people’s education — since we need good habits to preserve sound
health. “Caring for oneself” (epimeleia heautou) is the conditio sinequa non for
being healthy. Such caring can be oriented inwards or outwards: in the former
case, it is aimed at the attainment of peace of mind (ataraxia) by increasing
knowledge and wisdom; in the latter, it is designed to avoid physical suffering
by satisfying primary needs such as accommodation, food, and clothing and by
curing diseases. From this perspective, illness is conceived as a privation of health
(physical suffering) and a lack of self-care (ab- sence of inner peace ). The state of
agitation that impedes inner peace is caused by fear, which is in turn triggered by
false opinions and beliefs, such for example the proportion “so life isrichness as
death is poverty”. These false metaphors urge people to seek wealth and to fear
the loss of it.

Proportion, symmetry and balance are markers of good health, while
disproportion, asymmetry, disequilibrium, and inequality denote a state of poor
health. For this reason, ancient Greeks could read, carved in the stone of Apollo’s
temple in Delphi. The connection that stitches medicine and ethicstogether about
the concept of metron is clear: any person who acts by exceeding commits hybris
which will, in turn, unleash catastrophic outcomes. In medicine, this is the case
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of thepatient who disobeys the principles of a diet based on moderation, self-care,
and the harmonious balance of mind and body, abuses drinking and overeat. In
ethics, this is the case ofthat who acts by following hybris with disregard for the
fundamental principles of the goodlife or eudaimonia, and consequently lives by
indulging in one’s own inclinations without restraint.

The metaphor of isonomy. The metaphor of isonomy first appeared in the
Athenian reforms of Clisthenes in 508 BC. Clisthenes significantly modified the
political organization of the polis and inaugurated the democratic period based
on the concept of isonomy, which, according to Herodotus, means government of
the masses “in the most positive way by the characteristic devices of the democratic
constitution: election by lot, the audit of public officials, the powerof the assembly
to discuss and decide all questions of public policy.”

According to Alcmaeon, a great deal of indefinite active principles or
qualities exist in the body. In a state of good health or normality, they form a
homogeneous and harmonious (isonomia) compound called krasis. The disease
spreads because of the loss of such equilibrium as the effect of the pathological
supremacy (monarchia) of one single principle upon the others, which could be
caused by internal as well as external factors.

The proportion deriving from these connections metaphorically determines
that health corresponds to democracy and that illness corresponds to monarchy.
Like in the body, wherehealth means a good balance among the organs, in politics
good health or democracy existswhen all social parts coexist in equilibrium.

The metaphor of adulation. The metaphor of adulation represents one of
the most dangerous threats to the health of the individual and society. According
to Plato, adulation produces both corruption in politics andillness in the body.
Plato refers to medicine in all his writings and one can therefore saythat “among
the arts (technai) that served as models for the thought of Socrates and Plato,
medicine occupied a considerable position.” Plato wrote the Republic by starting with
the observation of his society, which was a sick polis where moral degradation was
spiralling outof control. In book VII 544c, Plato starts with the premise that the city
is sick, which urges the philosopher to investigate the symptoms and understand the
causes of such a disease, as well as to find the cure to restore its health.

The most important references related to the topic of this article belong to the
first period of Plato’s production, the so-called early dialogues such as Charmides,
Crito, Gorgias, and Laches. In Charmides, Plato distinguishes charlatans from
doctors by stating that theonly medicine worth being called the science of health
(165¢c) is that of Hippocrates. In Gorgias, Plato challenges through Socrates
Gorgias’s claim for the supremacy of rhetoric over medicine. Gorgias states that
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“many and many a time has I gone with my brother or other doctors to visit one
of their patients, and found him unwilling either to take medicine or submit to the
surgeon’s knife or cautery; and when the doctor failed to persuade him I succeeded,
by no other art than that of rhetoric” (456b). This means that to convince patients
about what they ougth to do to get better the orator is more effective — although
he lacks medical knowledge — than the doctor. Socrates, conversely, affirms
that rhetoric, in medicine as well as inpolitics, is not a science but only a way of
producing pleasure through adulation. To Socrates, politics is the art of the soul
while medicine and gymnastic are the arts of the body. Therefore, the adulation
that corrupts knowledge andproduces imbalance and social and physical maladies,
is cookery in medicine and rhetoric in politics.

This short article is just one preview of the vast use of medical metaphors in
ethics. Human beings have often imagined and established what a good society
should be like by borrowingmedical metaphors, and to achieve this purpose they
have often used medical metaphors to create representations capable of providing
models, like utopias, which society should match.
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Literature and Literary Theory

Literary Ontotextology - Miniatures of Givi Margvelashvili

Guranda Gobiani

Kutaisi University

Kutaisi, Georgia
guranda.gobiani@unik.edu.ge

Any science, including ontology, postulates the reality of the external world. Ontology
is a philosophical doctrine about the essence of life, or existence. Literary ontotext, i.e.
the so-called literary “game” is an integral element of the postmodernist paradigm,
centered on a theme, a story with real characters, everyday events, life challenges, and
deconstructive texts. The polyvariance of reality, experimentation, deconstruction of
classical texts, playing with text construction and ontotext are the main driving force of
the work of the modern German-speaking Georgian writer Givi Marvelashvili. With his
miniatures, ontological confusion of fiction and reality, illusion and reality, with a kind of
postmodernist simulation, Margvelashvili creates a highly interesting and experimental
text, which transports us into a rather extensive and diverse intertextual world. The main
themes of Margvelashvili's ontoliterature are living faces of literary characters who exist
now, in the present moment, and are trying to turn the wheel of destiny (story) in the
right direction in order to bring back the lost “merriness” at least in the world of books,
from which the true, real existence has been emptied for a long time. According to the
laws of the book world, this is possible because, in the writer's view, the world is a book-
like dimension, and it is the reader or reading that give them a sense of reality and vitality.

That is why the author tries to awaken the reader with his “oncontextological rebuke.”

Keywords: literary ontotextology, postmodernism, text deconstruction, intermediate

elements.

Any science, including ontology, postulates the reality of the external world.
Ontology is a philosophical doctrine about the essence of existence, which, unlike
gnoseology (which studies cognition), studies events in terms of the regularity of
objective reality.

Literary ontotext is considered an organic part of the so called literary “game”
with its specific, aesthetic means and is an integral postulate of the postmodernist
paradigm, which focuses on a theme, a story with real characters, everyday
events, life challenges and deconstructive texts. The polyvariance of reality,
experimentation, deconstruction of classical texts, playing with text construction
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and ontotext are the main driving forces of the work of Givi Marvelashvili, a
modern German-speaking Georgian writer, who made a significant contribution
to the development of European postmodernism and left a serious mark in the
field of deepening intercultural literary communication.

The publication of Givi Margvelashvili's works in Germany started only in
the 90s and in fact, Margvelashvili's identity, due to his biographical gales, is
neither German nor Georgian, and as the philosopher Givi Zedania puts it, he
has a 'hyphen identity', that is an identity, which is called German-Georgian, 'his
biography and writing can be thought of as a whole ontotext, and “throwing”
into a foreign environment as the main theme of his life and his literary texts.

“Ontotextological attempts to repel the blows of fate in the regions of the
world of books and verse” - this is how the German-speaking Georgian writer
- Givi Margvelashvili - explains the load of his prose-poetic miniatures, and, as
Naira Gelashvili points out, this is how the subtitle of his collection of miniatures
was formulated, which was published in Berlin in 1992 under the title “Der
ungevorfene Handschuh” (‘The glove not thrown away’) (Margvelashvili, 2018:
9), and in 1998, in Georgia, the publishing house "Caucasian House" published
Margvelashvili's miniatures in Russian under the preface of Naira Gelashvili,
entitled "SI xHwxHIE mepconax”, later, in 2006, the same publishing house
published it in Georgian with Naira Gelashvili's foreword (translation belongs to
Naira Gelashvili) under the title — “T am the book hero”. In 2018, the collection
of miniatures was published for the second time by the publishing house “Aloni”,
accompanied by both forewords by Naira Gelashvili. The collection of these
small miniatures became the inspiration for our research, which includes only a
few of Margvelashvili's countless miniatures, in particular, up to 55 texts, but this
number is enough for the reader to “to be lured” into his ontotextological “route”
and make him feel either as a locked character of the texts or like “an employee
of the book world division”.

The source of the emigrant writer's “ontotextological attempts” is the
deconstruction of classical texts, which includes a biblical narrative (“Isaac’s

», «

escape to Bethlehem”; “Expulsion from time as described in the Holy Scripture”;
“Timely relocation of the book hero”; “On the cross of perception”; “Backward
Angel” ...) as well as Georgian and European themes (“This is how the suffering

», o« », o«

of plants in love ended”; “Brotherhood Cemetery”; “Save the eagle”; “A window
in the picture”; “Hamlet’s being or not being”; “A letter to Trojan Horse”...).
Consequently, foreign elements in his artistic production are as from literary
origin as other fictional systems (e.g.: fine arts) and actual everyday texts, and
belong to the field of pseudo-intertextuality. In this regard, the target text of the

study was the miniature “A Window in the Picture”, where a foreign element is
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borrowed from the fine arts, in particular, the pretext is Picasso's famous painting
“Rendezvous”, which was created by the genius artist in 1900 during the so-called
“blue” period of his activity and then he used this theme many times in his work.

By means of hints and imitations of the canvas the author of the miniature tries
to convey invisible and emotionally inaccessible feelings, which the characters
may have been experiencing . Using performance and reference, Margvelashvili
creates a kind of magical reality in the phenotext, which is the reason for the
author's choice - to include in the prose text a specific element taken from other
media, in particular, a specific element taken from classical painting — “amorous
hugs”.

The title of the text — “A Window in the picture” already indicates that we are
dealing with ontotext. In the picture “The Workers of the World Division® they
manage to enter the famous picture silently through the small window left in the
picture and “turn over” the classic story. The text consists of two parts. The first
part describes the picture in detail with naturalistic precision. ”It’s Picasso. This
is shown by the abstract simplicity of the place” (Margvelashvili, 2018: 107). The
author begins his miniature with these words, and then tries to ”sneak in“ the
reader through the very window through which the "division workers" manage
to temporarily release the characters of the picture The reality of the painting
seen from Margvelashvili's viewpoint is as follows: there are only those items
that are needed for a hug and nothing else - a bed and a chair, where they can put
clothes on after hugging.

The mysterious, passionate hugs of the man and the woman in the painting
have been around since 1900 and will continue to be so forever, because “it is
not always easy to persuade the characters of the already established, great texts
to act against what is already written (i.e. against their own story and theme)
to avoid the blow of fate or constant pressure®. The first part of the miniature
ends with a rhetorical question, which implies a question in itself and a strong
emotional “protest” - is it possible to spend so much time in such a passionate
hug?! And they cannot move away from each other, neither can they can take
their breath, no can they have a rest - the answer is read in the second part of the
miniature text.

The hidden reformers of fatal texts face a serious problem. They have to
manage to close the window of the “hug” picture and temporarily release the
eternally “hugged” characters. “And now, a sigh of relief is heard, an expression of
incredible joy, and they move away from each other.... It turns out how beautiful
faces they have had” - we read in the text. For more convincingness and a sense
of reality, the author even introduces a real character in the miniature, one of the
workers of the drawing “World Division’ - Vato - who brings in a tray “heavy”
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with champagne and sandwiches for a couple tired of eternal hugs. However, for
them, this amazing feeling of freedom is only temporary and short-lived, for the
simple reason that their “love hug is a world-famous hug: it belongs to Picasso”.

Based on all the above, it should be noted that Givi Margvelashvili with
his miniatures, on the basis of ontological confusion of invention and actuality,
illusion and reality, with a kind of postmodernist simulation, creates a highly
interesting and experimental text, which takes us into a fairly vast and diverse
intertextual world.

The characters of the miniature, like the protagonist of all his literary texts,
are asking for help. They no longer want to live in a “closed picture/book”, they
suffocate and wait for the real evaluator/ reader to get rid of the closed topic/
space, “tight and impassable clutter” and in at least texts if not in real life people/
characters could be able to see the essence of the desired being through the literary
“game”, which, in the writer's opinion, will give the world more merriness and
a sense of reality. This is, after all, one of the most important and in-depth loads
of Givi Margvelashvili's "ontocontextological attempts", which is so valuable for
both Georgian and German literary studies and, in general, for Georgian-German
cultural relations.
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SMOLAHMGHIW] ,,Y39WoBY OO ML 9 ,,bb3s 9TMLEZsOL sBJmbols QsTm™
3990949690 MO IM0sHOIOL s 5360693l dolo, Mmymes bgdbol,

dbsB3OM  V0MYGOMEGdL. sMOLAEAMEJIL gl Fgbgegds JmEr0sbs
MOMYMRBOWO0S Mobsdg®m™m3zg  Bgdom@GHozol doge.  dbsBH3Oe GH9gJuGos
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b. momabady

1,0500TBOGZOMEMOL“,  oHows, LmMgo 60dsbms  LobiEgdgdol
0960l 59@0m® 0blEMmIgbEow godmygqbgds 4oblsbL3zMms3L. ol Bog@o, MHma
608560 bbzoolb3s 3MWEHMOME LogMEgdo AobLbgsggdMWIE 030mbgds,
dob dewoge® dbotgo gobobowgds s 96 3oMogdom (60Tsbms sGLOL gUs
JOmbgdozmwo 39BHodmOmnmbsg  bgdom@EHozwmmo dmdMsmdols ddz9bogMo
3oQ9C0M09).

59 3Mm3gbol  LsobEHgMglm gxnoboiosl Jdbols dsMEGH0 gwdlegaby
594 bMdom s IgE0 3Mb3MYEEXMdS T9Imsdal: ,,9dlbergzol msbsbds,
OHIgadsg 3Mbm@ 30 oblaBmzMs, 300bm@EoEos 9gm®mgeo 60d3bgmmdss,
OmIolb  50db0dgzbgwo, mogol dbMog, Fos@MImagbowos Ms0dg bodboom
56 doMgmeo 60dbgdols LobiGgdom, Mog 03039 ©IbMmEGsE0ss: mvy E  s6ob
99b36MgL0s, C-dobsGlo. bmwm R 53 mOL dmeol MOH0gOH0Mds, HMIJEos
§o63mgdbol 60dsbls, 30bm@Eo300L Bm®mImws Sgmo 0gbgods: (ERC) RC . gL
06906030359, 30650096 3MbMEHSE00L LoHBM3zMYdO STMNM[MMS305 s 9O
9939909056905 501565060 FHgJuEOL GH03MEMA0sl. 5d0EMAd3 6 [gowrmdgh*
(0sd@o 2013: 13). dmEgdwwo dbxgermdol dobggom, oMoz s
9300b39Ww03 M530LvRs0s R Bogd@mcMmol bwydogdGwemdsdo.

050565d300b SHBOOm, BYdsbEHozmligdl gldom, MM olobo s®gMgb
Q9,56 56056 YmzogMIOOL MobssdbMY60®, beagrm 306MmbgdlL, HMIEgdLSS
dgLfogol  3MmEgdo  dMmosHOYPL, ,,00(9M0l 396mbgdL* M gdl
(85956053300, 305&0dMmML30 2020: 120). sbgno MbGHMWMYoMEGO gngbs
»4M309M900L  M96sALHOJN“ s ,,8HgM Mo FHgJuBHoL WoMmGdIMGdS
5e9dbobMg gobdgaol Jgdmddggdol sbemgdm@mo Jqlfogwrol 0bEgMgLls
5(3bM39wgob.

3s0b3 M5 3mb3MgEMwo FbsGH3OMEo 3mA3Mmbgb3Hgoo  49bs30MHMdYOL
650369000 d0Esm0 BHgJuEOL FooETHIBZMMEIMBL? OEHIMSEEIEO
bodmdo  Mbs 530594MBOWgdEIL MO MMz 3M0GHIO0MAL: ogml
9b2IH03NO0IOOGHMM03E0(BdMIdIIdEILIZ0MbZIBY). I33wg35M0
9IRS 0535659 Bod®M@Mddo — ,,3069@ 03O0 250mbo@30l BMEOIGOO
3m9GHMM0 LoGyazs" 9960dbagl:  ,,060539MdsE gdomGHozsdo dsdmyma3gb
HoGMM03M  3mHYIL, FUAHMO GHOM3GOL — TboB3MH o 4sdmbobzol
56539005096 9agdgbBgdlL. MHoEHMM03o JgbBOoL odmygqbgdolsl sd3ab@o
153903 4550l 00 30D H bodBg, HMIgELsE gb LoGgzs FmdL s
59 @MHML LoEYygsl JomEHM LIgbomMo LTS GIOD 30 96 5030d350m, 5G9
3695300 3093. FboBH3OMo  3m3MB03ZO300L ML QsbLYIMPOGOOM
b0 5MOL 259MYyg69d+90 0ligmMO HOEHMM0IME0 qBEJO0, HMAMMIOO(35:
30396M0dmo,  39gBHonMeOs, 5w bos, 0MMbos, wo@m@glo.  s0bodbmwo
RMOIJO0 BHOHM3MWOo 396gd0Lss S EIZMPOMYOL MbM3L, Mo3 FbmEmE
d9gLodsdol 3mbEHJuEHTos Fgbodergdgero® (FozsMsdg 2013: 101). LHmGgo gb
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9tg0900905, Y30, oblEBOZMZL 3000bg9wol O™ LgdomEHo3®
A9J6EH96 30O gd30. F0MIYEHIL, 0799 35300035¢0L06YdM, T S©Jds
5330009005 8936 30m33MmbgbEDY, o FmEOL, LoghHmm 3@
dB5Md5DY, ,,gJbMYEH0IME 393M(300 90D, ,,bgEm3bgdol gbol (3m@bsls*
@5 30b0 ,258003030L“ MBoMgdbg (dmEgz0 1986: 280).

3 3090wobo  ms30L  LogBHedm  Bsdmmddo - 065390050
bydom@ogze“ 539 MM, 3mI3egdbrydo I93bogMgdol sGMYOL Labramgddo,
d9L50530L0 3639JLEJOOL Qomz5¢olfobgdom, Msdgbodg sTIMY3009dIE
OoLEO3ObSL  godmymals:

1. 3505¢m0b330b3039 (3936090190 56539MBd GO bgdomEHo30L bdmgsbo
309006 Jgbobgd); 2. 3obgbogs (g3bogmgds FgbBHgdols ©s HgbGHeO
80dM5md7d0L; 9aLGMO0 3MMmEILYdIOLS WS FJuBHWIMO LoLEgdgdol Tglobgd);
3. @379@gbiogs (3936090905 35¢0l 9bol s MMO0YMMBOLL 5Esd0SbMS
30D J3930L globgd) 4. $MU3MEESE0s (393609M9ds bdsms Ldgbomo
50gdob, 3m36035300L 3OM39830 5E5F0BMS 59O IMO J3930L Tglobgd);
5. 353035 (9gbgdolo s God@GHownMo 3mdmbogsool gbols d9dufsgangaro
993609M909); 6. 35BBH0Zs (993609MHGds 1133900L5 s Loldgerol 56dBYBLYS s
30016035306 3MbJ309dbY, Hodwols s 4olsdslidobdagdgwo bmydscOL
603690Ls s 3396035306 BMbJ3090DY); 7. megsdgos (B93bogcgds
Ubmbol, Lm@bgerols bydregdom gdmEools s sHMYOOL gowoEgdols s
3000603530530 Lbol g3bdzool dglisbgd); 8. 3@MmJlgdogs (dg3bogMgds
bogmadmbozosgom LogMEol, dobo LEMWIGHWOOLs ©s BbJsool Tglobgd);
9. gombgdogs (3936096M9ds 3mIMBO3s300L OMLS, dobo LbEHMYIEGOIEO,
UgdoMBHOZMNOO S JNGHOMEMAO0NOHO  BbJszool  Tglobgd);
10.  LobBHYIMEMyos (393609MHgds  MdOYIEHMs  LoLEHYIGOOL,  °5@sT06M
3096 2oMgLOTYSOML 50Jdol, 53mbJE0sms s s®LOL globgd, GMIgELsg gu
3094390 259Mbos396 3m3Mbozsigool 3Gm3gldo) (Kpetiamun 2002: 22).

Bodmm3o@mogob  gzgms  d0dommergdsl  dg3bogMgdo  3eg30560m

3M63093 M 33930 365903580 MbsdI  YMMOMYdL o6  59(39396.
d 3Mgowobo  g3gweby 039" @S ,,0785390 L fierEgdL
3905063303035l s 30bgLOISL, bmerm  sMLIMEEIFO0L,  35LGHOZSU,
ME3od3osl,  JOmbgdozolbs s  LoLEGIIMEMPOLL  MLOTIMOME
3RO FooBby3L, Mo@Ysb ™M3wol, ™A 39300 LBRIHM sOLYdMIL,
booE 350 Logwydzwosbo 3Mm©bs s Farmds g3 geros (Kpeitamua
2002: 22).

XIX bomzmbol Jo@omgger 3(gMowms dmeol  segdbsbdg gobdgao
5653960050 M0 19doMmGH030L Y39ws 3md3MmbgbEGHOL BEMBOL OEMUESE0S.
ol Lom@EsMmo  36M350RgMM™m3bgds, GMIgEog s0bodbmmo  3Mmboom  dob
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36MHMBOL bLbgomogsb 499mocBagl, 39¢3)-bszegds LOHVIEYmBOWsE Jgodwgds
fomdmzgoBobmm, . 3Mg0Eobol  3mI3wgdlimdo 33930l Fgomob
39909g9bg000m. oMM, Y39 3mbGHIJUEGH0 MsbsdIMO MOMEIbMdOD oM
56ob {omdmygboo, 35653 BMbJ30MMo s Fbo@Gzmeo baGobboo —
obobo MbLfmMos.

5330639050  350m33gms  ©5d9gbodg  LsobEH Mgl  dsbsliosmgdgro,
I gdLss J399mo 3bJ@gdo FoMdmgzsagbo:

1. ®mgs Ifgheobmgzgol 360d3bgermgzgsbos, ®md bodsbo 3mbzmgdEmeo
LOBYLGHOM 250aML F30mMbzgeds, ol 9M539MBIEIME 35Vl 39MBIEIYE
Bo®5@0gLsE MOMagL, HMIGELoE JMMY35M0 20635MEHGOOL Bw96J300 530LM0..
sy Bbgds 3093 9Mmo 1gdom@GHozemo dmgwgbs — Lobmgbomgdmwo
306905, 85950050: ,,90aMR50 390G Fm0T0bs, 33IBEHS s dmemBo
Bo03Ms  Jogo, GmIgmog Tgdobgdmmo s  3MgE39dMEo,  MOMOES
3593090l gMmdbmdoLYs6 ©s0mMbYdMmo 939MEL dsebgw 933MMS.
50 mogddo god3mobsBgom©s foomo, 8odo, Loygzstrymo, dGAMMS
3030l 3HI6MdLMB, BogMod 00506 39M3 9HMO 30 396 FIGYM®ID —
®5 9mboMEsm, MLy Ag3MgdMEBYG, 56 Slig Mo 0digmwbyb s Lbgs Mogo
3057 (4obdgao 1993: 18).

5096039  BH9JuAHL  gobdgao  Ldmombsg O™z,  Losss 9.9
900b6mbgdom@Hozol 9wgdgbdom  goblobowggm  GMIgwody 3mI3mbgbEHL
396856303l 96 obGMMoMws 360336903560 FoJBHOL ©M3MAg6EGHMO
0gommlb  dommomgdl. dobsbo 3bsos — LoHLBg 53 Fgdmbgzgzsdo
3603369m3gsb0s.  Bogowom, ,,0500L 9339l 9d3bo  bbgsolbgo
d0bso®Lob bgmerom gMm3zol (ysbdgyo 1993: 344, 348, 354, 356, 357, 365).

2. 30690032900 9@wgdghHgdo 0030005 B303WYOS  FIWZ). YIBO™
bdotMs obobo Mo  GHoduBH®  Jumzowl Jdbosh s  mdwoghgls
953w9dbe 9JudMgLosL 0f39396. TboGZOI Lobgl BoMo Modgbody
1980mGH03MM0  3m33MbIBGHOL gOHP™Mds  JIbol. LsowliGMsgomn® JoH»
3039 9mbs33900L  303500936M™  M3o0: gAY sd  Joewo  Fgoygzsbs
L0530 (©05egd@obdo, GmamMy 608s60), smbom RoGswno ©s Mo
99bgo, 399BHIMIdMo MRy (3069103s), 0ol MZol  (MIMEgLogs)
fomdmmys  obgmo 333960960, B0dBOs30,  MLYMIGEH0—009J3LTgEHO
Pob Joewo, HmIgeds 8mEm©byus® o s)3sbiEobs s dsM©ggddo
Lobbeo 59 (30691035). Mols  F30MdMS, Lo 0gm — 0ol LOHMWOSE
396©5530(ys (36mJlsgdo3s, ©s356ys LOgMEOL Sdds. LoLBIIMmMYOs). oL
399346 dsmEGH™ gomb LwyMzowml, O™ 5Ly gobmhyzgGwos 99mgdobs o3
Joeols 99396096M900Lsm30L s FEZdIM0Ym 00 Mmdbmdom, GMIgwbsg
30639Wo©  2og030ds  0dol  amendo. Jowo 30 0Eys BYMIobowo,
©>QMB137)@0 (301B5), 035¢gdETZIONO (MINELOZS) ©d B>HIFIOTLO
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50535 O3 Bodcom  (3G@mJLgdozs).  ,,gwaxsL  fmbgds  0dobo
daMdsMgmds, Mbm©s ©oldddZ30gdgo LoBY3s Jomgdazs ,d5M3 9bs o6
03MOS Y, MBES LEMEbMES 30IE (MMTEIDS 35GM5e0ba30LBHOI MO
bg®bol gubdgos: gbol dsM0gMo; 9gomaool daMogmo) dbgwsw ggderm
Lo@yzol Ho@mdmmdads, Mosbsz 9GOl brmedg obgmo dymdsmgmds 3530l
3b™3M90530, OMOYLOE 3MIbMd, 0Fsbxgd0, Fobs Ho®dmmdgzs M0y, Dopa®rod
965 5000 390mMBOWYdS s LOGY3S 39006 203m3605 (35Me0obyzoLEMo
365¢00b0), i 59356l dEHMTIMIMBSG0 0YM JEIRMIRIG-

doml dmbgzg mbl 3m300s, 2o005Ms ,,606500% (LOLGHYIMEMY0S)
3009wdo,  ohggbs  (306985) 0730 ORIV LsdE-MBIBBY©
(LOLEAYIMEMY05) s 9603bs (30Bglogs) 0Tomo godams. 3093 MGS bobl
(JOmbgBo3s) smBs, Bgbgs (Mm3MEglings), sdmombms (365e0bagol@03s)
©> 399m0Mbs (30691035). 35MIOMD HMI IM300s, JOMO 3093 JoobgEs
(3069V035), ©o06sbs (M3NEglogs), Mmd Joerol mZowgdo  guwayxoL39b
0943696 dmgdggmagdo (Mm3mmgbogs, LoLEgdmmmyos) s olgmol  Labom
99990636  (03039), ®omdml  0dsmsi  ga™adbmm  dmbggzol  guyeol
ImIG50dS (35605¢00by30L3039) s 0LboE M65MAMAbMDdPEID, FoEMdL
99906980m@Bgb...« (4oBdgao 1986: 11). ,,300093 gomo Frymo (JHMEgBogs),
3D 39050 3>7Idre (boliGBMEMy0s) ©> FOzLZ0m FJ35OWS (3069B039)
(945Bd90 1986: 12). 59 J393958 35900305 FBoMUYsb gergwyxslsdo LGywo
Bbomds. gl 9mddggds 33603530580 gobaLsbL3MgE G S gdL.
509bs, ol 30693ss. 8300, dMmbIMdor  dogowomdo  Yz9wsby
bdocos 3069L037960, M3MWgLo3WEOO, SMLIMEEIFOYOO s 353E03MM0
99d9bAgdo.

3.8m0bOMB530,, JExS 153900b )Mz glmds 0fiygds JBmbgdozmwmo

399 BHom. 053 33580JdBHOBd0BIOL, M 5 y39wsbg 360d369wm3zs60 LfimGmg
0lss, 0¢) MOl IMbEs bsffo®INgdBo IMMbOMBOEO giis 0¥ Ol 530530.

I oogo: ,,1864 (gl 03305 Lobosdmgbm Losmds o Asdm3bsOs
3w9b353900L 2560530LBEGdS“ (4odga0o 1986: 5);

II 530: ,,25009605 OWs...“ (45090 1986: 13). 5 Momdml 3gobBagol
30900l 0fygdl, ommdiEs dsb 3009960353000 BbJagos 593L, 60dbogls, MHma
9dmgd99ds, GGG sbens sfigmls, dmbs IgmMg OL;

III o530: ,,90HmB 80356056 Lo®sdml, GmEaLsg dmgwo dmbgzggdo
L0005 093696 goliryebo...“ (4odgao 1986: 17);

X 0530: ,,600mqLs3 9bgbo 59 IYMT>MgMdT0 094367b.... 5T OMU...“ (4odga0
1986: 57);

XI 0530: ,,3™@ bobds go0s®s* (4odgao 1986: 59);

XVI 0630: ,,350005 3560 bobds...“ (45090 1986: 84);

XIX 0530: ,,6035 15500 096985 ©sdoby“ (yosdgao 1986: 116);
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XX ,, @00l 500 Lssmo 0g69dms...« (4odgy0o 1986: 122);

XXII. ,,b5305Mm© d9bs, HMOLSE...“ (49090 1986: 142);

XXIII ,,993965L,369e00l 93mbggzol 9990092 00o©L bobl 5@o® gov3e0s...
(490990 1986: 152);

XXIV,,350096005 39m69 g...“ (450930 1986: 163);

XXV, boeodm ogm™ (4sdgao 1986: 169);

@3LOLOMO ,,35005 ge0fogdds...  (9odgao 1986: 178).

4. a3bgzgds  LgdomBHozwe  bodbs  JgmEo  gOSHgdo o
BO3DYMM0HIG0. ,,3egb3o3gdds ©sMBzgl obgg 053900, dgdsGM™bggdo
30 3%0050mbgb Faew8o“ (g9sdgao 1986: 6). s3BH™OL  dobsbo, Moo
dgbgzom, d5GHMbYIMBdOL 9535MmboL 9999y MIofim® s MGHYIME
3900030 BWGIMWO e gbgdol  LEdME™MM  039OASFMJOOLS
M0d9Mdol  B3969d55, FogMod 4obls3Mm®m9dmwo gdmEoMo IEGHI0M™MZS
805gd3L OB 1530l IbGOL s BL 9390l godmdbs@z9w 3mbosl.
39053Mbgms {980 25FoOHMZoL, MHMAMME  306905L, MmMY35M0 Fozombgs
593L. 9o IYE35M900L JobgBOL odMHmds s JgLodsdolo ,,dmdMMdS,
99069 BOIHYIMEMA0DTo® FMBMYOS, B33 FoGJHOSWIMHO 39000CPEOMIMIOL
239BMHL 2w9eolbdmdL.

3 360900wo0bo RM>BYMWMYoBIGOL bgdomEGozol 33eg30L MdOYJEGHO®
d5BOIOL, O3 399 Logerolbdm 0bgm™Isizore bodbgdl. ,,i9LE 900,
MHmamO3 bbgs 6086900, @OHMmMs 496853 mdsdo Tgodwgds 990335 ™l s
399M9L 300093 LIV TBMELM (35¢3JIC0 BOIHBIMEOMAO0IOO oM JdgdO
339bbgbgdl MEILWOE BMELIO HIBEJOOL SOLYIMBSL. Bop.: bgermsmdsbols
39053905, IMbgdbg 39S ... (s Bb3s)“ (Kpeitmiuu 2002: 58). s gt
L50bGIOGLM dMIgbBHbY oML TgBgMgds. gMH—gHm Jogowoms dgzbogco
Sbobgegdl MOBYMEMYoHAL: ,,MpHUIaza0 K BalIMM HOTaM . 0v9335¢9M0
05035605 ,,00g396L BgbgdMb 393900°. Ml53306039w0s, Jolo 360369 MdS
b3 19obE03MEM0 30639 JLEGOM. sSHOMIGOZ50 Ob FMY354mbadL Abyog0Lz9
LAOMIGHMOOL, 603369 MmdOLy s FMBJ300L  oBOMYdgE  JoBoem
L539GY39™  gOMNIML ,,390004356900m . Y3690 3603369 mdom
Bo3wgdo@,  9BHOIMWMYoMEs© 30 0©IBGHMO0  sJBos  Fgdmbsbmemo
dsbdo. dzgedsdmeso gobs dofoll s0dbodzbgwo 3690s 0oym (,,9350M©s
Jm9gobslis bgs“. LoMsdg 1987: 25). 9offsBy ,,0350©bs“ ©s dEom
dgbgds G000 3069305, MMIGLsg Lb3s35Me@ dg@Esbos 9himmgds
@5 3mB3MgBHMs©  ©0300Ls©I0  ,,00395b0b3gdol*  Bodsbos.  mIEs
9305690000 RMSBYMEMyoBIs© J3gMwo 3 J3gzomo sd@ob dbmerme
LG 9OBYOMISLOS FMOSBEOYOL.

5. goB0d90L 39MLMb3g00 3069990L 193053 099bgd9gb Bodbols Bbd00m:
»JAMXS b3M0bsgs (B8M3z60), M3Es dowo sGE 3o F033oMgdMs. 5356
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29556935 2530. §Yb56I15 goosdOKs...  (94obdgyo 1986: 12). ,,d5b0s... s0oldo
9embge v 99bgo30s d3E06530L 39 IHOL MZSWOm, MMIGEO Y39ad
@bzl s MMYZ5HY© MBMM LIR30, Igdsfbgdgwo (M3Egliogs)
0Ym 3908530 6969Lm30L* (4obdgao 1986: 230) s Lbg.

6. d690s 2obLOIMPMYOMo  BYBoMmEH03MM0,  LobiGgdmemyome—
36mdlgdozmneo  89bmdgbos  goBdgamsb:  ,,08  39396096L,  yOHNML
(59U3mE>305) s LolsdM3bM Lsdmb, MMEILE YomMbZOL s IOMIE
LOBY0sE Y3530 gd—-g9Mg9o 030l LrIbo (NMBSIE03), 3960 MOWEd
505390590, IgMmM3z5d0 90MmEs* (4obdgyo 1986: 478); ,,fo0om(ad 3oL
I9b3d9OmEb9b, OMIGBII3 ZIMLIZEZIPL MM (JPmbYdozs) bs
98396900650 (goBdgao 1986: 20); 4500539090 BE3OJd0 dobgzmol
30303 936 93w9dMm©bgb... IBoL Fmdo (39U 9o gdSs... yz930¢0l
3M36090L mEbog Aoogbosm (3569 306MdsY... 9do—0g dmob {j3969dbg0
dmbBsbbgb 9FPygaligdo... 439eob FmIMomds, Yz9wasb AMABMdS ™mogolio
5MLYOMBOOLY...I“ (goBdgao 1986: 573). dhgMoco b5305Mm© OEWs© >OHIOL
Q5 0916900LS S 55T0SBOL 35MHAMBOLL, ,,LogMCM FgbsdgdL” MfimEadL s
9(/3539 3BEHLEGOL BIbI30sL 53066OIBL, 30MY HYJLETO FIOIRVOYON
0594355l 99dm0y396L.

39096y 3m@9GH0d30m0 99608653L: ,,0gdlsbMmg YsBdgHoL Tglobgd
39339 90wos Hg30M0 sHOMO, OHMI 00 8496990l oo dbs@EzsM0s. o
3™G5MIbo 25633935 9MOL LyFOOM. MYy dMBYOSL 5300GOM, MYMO3
UBHOGH03500  25939390l, by 0035, MMI  sew.  gobdgao  Sbgmo
0bBgdol  AbOEZM0 Lol 96  SMOL... bmwm mvy 36gdsl 530090
OMAMO3 500590560L 33®Tgdm s 5003305690Mb gMmsE ©OE FMIMSMdSTO
ol (3Gmglglozaw  LobGgmemaogmo  gubdeos), sw. gobdgyo
oLy 39bomb® LmEsmgdls 3deol, MM 553 0w Bggbl IFgMmdsdo,
565990 LMBRWOM WoEHIOEGHMHSd0 dbgErs Imodgdbgds“ (30EGH9EH030w0
2015; 46). 00603bgdmamos  LsgMomm  393395b0MM0  3MM3boErgdols o
0096EH™BdOL Lszombo. ,,89 3Jmbs Lsbmo s ol Ms389LbsBsMO 0gm gzgeEs
Bgfibgdremols, gggws 393oMm3gdrIerols,— 3m300bg6 yosrMgdo (Olgdo)
5 30f39U... g39es gb JoMMNZgEgdoLiyss dmbs, olobo dmmdmzgxdm©byd
3955  305MYdl...c  3y3zgds Bghgbo  sbBmES  Bg@doy, ,,8580¢0b
2960 gd90 65080, 59 Fsdogols bligbgds dgodwgds 9gMma35M 306MmESE0M®
6503653 3030R60Mm. 530¢00 530Lw9BWGdOL, 2oblis3MMId0m Mlsgomols
003396000bsb M530LBGdOLMZ0L TJdMAMEOL Lobg-loTdMEME JagrIws.
59 Loghomm m36905L b 259900569006 Fglom dm0gErgdo. Bsodl magl
GoG™md glbdosh  JoMm39wgd0? o 2og0gMgdos Mlgmol 0d3gmool
doBsbo 3533909 bogbms dmGol 3MbRodBHoL 250303930l (dsbEedy

2014: 5) (LOLEYIMEMY0S) S 53BHMOOL FYEOLBHZ0300, HMI FoMHMWSS
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500mBbg696 3mbB3MgEMo 5©T0s6900 JoOMN3gwms FmMOL, HMIgEmss
»009OEIL"  ,,300090m TGl 393 LoymMemadm  3mb3g3Hos
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Literature and Literary Theory
Alexander Kazbegi’s Prose in the Context of Nonverbal Semiotics

Nino Gaganidze
Caucasus University
Thilisi, Georgia
nghaghanidze@cu.edu.ge

Alexander Kazbegi creates deep psychological portraits and highly artistic texts with
semiotic signs and it is the main feature of his creative individualism. It reaches the reader
through non-verbal communication and this allows the author not to be placed between
the character and the author. The material presented in the article shows well how rich
and diverse is Al. Kazbegi's non-verbal semiotics, which arouses the interest of studying

the writer’s creativity from this point of view.
Keywords: Kazbegi, semiotics, psycological portraits.

The issue of writing with signs in methodological context was first discussed
by Aristotle. In ,,Poetics” Chapter 13 he notes: "A good plot should be simpler
than a 'double™ (Aristotle). This reasoning does not refer specifically to signs,
although it does refer to their proxemic space. It is noteworthy that Aristotle
discusses the importance of signs in explaining the processes of organizing text.

116



0304() 6IMATITNL LOLITIGNBM IJEN3IGLOGIGNL AMOIBT, 2021, Ne2(18)

In particular, he pays attention to "guessing" as a concept and discusses its types:
"The first and simplest, which is very often used because there is no other way out
- is guessing with signs. Some of them are congenital. Others are subsenquently
acquired (Aristotle).

As we can see, Aristotle considers guessing with signs as a form used "for the
simplest" and "for having no other solution" and diminishes its artistic value as
a means. This view of Aristotle is completely rejected by modern semiotics. The
"high artistry" of fictional texts is largely determined by the use of sign systems as
an active tool for writing.

The fact that the sign is read differently in different cultural spaces is
considered to be its strong side. (This chronic metamorphosis of the essence of
signs is also a wonderful example of semiotic movement).

Bart creates an interesting definition of this process based on Elmslev and
brings more specificity: A connotation is a secondary value, the denoter of which,
in turn, is represented by some sign or the system of root signs, which is the same
denotation: If E is expression, C is content. And R The relationship between these
two that generates the sign, the connotation formula will be as follows: (ERC)
RC.

This is also natural, since the boundaries of connotation are inexhaustible
and are not subject to the typology of any text. That is why they do not show
mercy” (Bart).

According to the given reasoning, both the writer and the reader are free
in the subjectivity of the R factor. According to Mamardashvili Semanticists
understand that they describe and "are not co-existent", and the laws that he
considers in the process of study are called "laws of description" (Mamardashvili,
Pyatigorsk). Such an ontological presence arouses the interest in a new study
of the works of Alexander Kazbegi, the "co-existent of existence" and the value
of the "written text". What specific artistic components contribute to the high
artistry of a text rich with semiotic signs? A literary sample must meet two main
criteria: Be aesthetic and rhetorical ( to affect the reader).

Researcher Elguja Makaradze in his paper "Forms of Kinetic Expression and
Poetic Word" notes: Non-verbal semiotics is divided into rhetorical poses and
gesture tropes which are Non-verbal elements of artistic representation. When
using a rhetorical gesture, the focus shifts to the visual icon that the word gives
birth to, and this time we not only perceive the word through hearing, but also
see it. Rhetorical gestures such as hyperbole, metaphor, allusion, irony, litotes
are especially often used in artistic communication. "These forms are tropical in
nature and require decoding, which is only possible in a relevant context"(Elguja
Makaradze). It is the decoding that determines the role of the reader in relation
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to the semiotic text, especially if we take into account that perception depends on
many components, including general cultural readiness, "aesthetic experience",
"knowledge of the language of art" and its "decryption" skills (Borev).

In his landmark work, Nonverbal Semiotics, Cridlin distinguishes several
independent disciplines within the confines of this complicated, complex field
of science, given the relevant contexts: 1. Paralinguistics (about sound codes).
2. Kinetics (about gestures and gesture movements. About gesture processes and
gesture systems). 3. Oculesica (about the visual behavior of people during eye
language and communication). 4. Auscultation (about auditory perception of
voices, auditory behavior of people in the process of communication). 5. Haptics
(Learner of Touch and Tactical Communication) 6. Hastics (study of signs of food
and drinks and communication functions, medicine and host nugget signs and
communication functions, 7. Olfation (about the function of scent and smell.
8. Proxemics (about the communication space, its structure and function). 9.
Chronicle (about communication, its structural, semiotic and culturological
function). 10. Systemology (about systems of objects, human perception of the
outside world, functions and essence that these objects express in the process of
communication) (Kreidlin 2002: 22).

Scientists did not pay equal attention to all of these areas in their specific
research practice. Among the 19th century Georgian writers, Alexander Kazbegi
is a master of all the components of non-verbal semiotics. The astonishing variety
which distinguishes his prose from others in this respect can be more or less
perfectly represented, by using the G.Kreidlin complex research method. It is true
thatnotall contextsare represented in equal, but functionally and artistically - they
are equal. The observation revealed some interesting features, which we present
in the paragraphs below. 1. When it is important for the writer to understand
the sign with particular accuracy, the reader also attaches the non-verbal passage
to the verbal narrative, which has some kind of function definition. This is how
another semiotic phenomenon occurs - a synthesized semiotic sign. Kazbegi also
attaches several texts to the footnote, where he explains any component that is
considered as an element of ethnosemiotics, or points to a documented source of
historically significant fact. The goal is clear - accuracy is important in this case.
For example, "Father Killer" has six footnotes with different content.

2. Kinetic elements are rarely found separately. More often they form a
complex textural tissue and cause the strongest reflex expression. The artistic
look is often created by the unity of several semiotic components. To illustrate,
let's look at one broad section: "Another minute (chronemics), the heart could
not stand it (systemology) and rushed like crazy (kinesics)". This action caused by
complete confidence from Mzago to Elguja. This is the semiotic sign. The most
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common elements are kinesitic, ocular, auscultative and haptic elements.

3. Most of the chapters in the story "Elguja" begin with a chronemic fact
which makes us think that the most important thing here is when happened this
or that story told in the work.

4. There are phrases and phraseologies that have become semiotic signs. The
peasants let their heads down again, and the peasants' owners celebrated the
victory.

The author's aim, at first glance, is to show the ultimate frustration and despair
of the peasants left landless and without forests after the fall of the dictatorship,
but the special emotional load brings an obedient posture of bowing down and
getting used to fate.

C. Kreidlin thinks of phraseologies as objects of semiotics as all meaningful
informational signs. "Gestures, like other signs, can change over time and even
disappear. Today only a few phraseological expressions remind us of the existence
of once living gestures. For example: throwing down a glove, falling on your
knees ... (etc.). It is worth stopping here for one interesting moment. One of the
examples the scientist names the phraseology: "mpunazaio k Baurum Horam'. The
literal translation is "I am falling at your feet."Of course, its meaning is different
in a semantic context. Mentally, it reminds us of a Georgian language unit with a
similar structure, meaning and function, "I adore you". Less in the present sense,
an etymologically identical act is preserved in it. "Falling" to the ground and
touching the forehead is a religious semiotic sign, otherwise known as Metania,
and specifically a sign of "worship" of God. However, this, which later became
phraseology, is no longer used with this meaning.

5. Kazbegi characters use the semiotic signs themselves with the function of
a sign.

6. Nature is a natural semiotic, systemic-proxemic phenomenon in Kazbegi’s
works. The writer describes in great detail and calls the harmony of nature and
man, "common harmony" and imposes the function of sharp contrast, rather than
introducing the unfortunate Makhvala in the text.

7. The decision of common Caucasian belonging and identity is indicated.

8. Such texts need prepared readers.

9. The language of clothing has an interesting proxemic load.

10. It is rich in hastical material. The specific identification component of
a mountain or ravine is specific food, and the language of hospitality tradition
carries general hastical signs. (Hastics is the study of signs of food and drink and
communicative functions, taken from Russian term “T'actuxa”).

Alexander Kazbegi creates deep psychological portraits and highly
artistic texts with semiotic signs and this is the main feature of his creative
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individualism. It reaches the reader through non-verbal communication and this
allows the author not to stand between the reader and the character. Thus, the
presented material shows how rich and diverse Kazbegi's non-verbal semiotics
is, which arouses the interest of studying the writer from this point of view.
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) 2w 4m 2n(N —1)
V¢ = ay + a,cost + bysint, t=0— —_—

N’ N’ N
d9L505d0L0 A9BEHMEGdMS LOLEHYIOL STMbLbom Jogzowgdm:
@ = ZZ?ZE)N_D/N yecost b = Zzgzth_l)/Nytsint
T N T N

9b5EMma0Mo@ 2 356MIMbozol 99dmbggzolmagml dog009dm dqLsdsdolo
396@ME9dsms LoLEBYAol sdMblBo:

2m(N-1)/N 2m(N-1)/N

2%ic, V¢ cos2t 2Yi5, yesin2t
a, = b2 =
N N
Q5 5.0.
2 Zi:‘(}N— DNy, coskt 2 Z?ZSN_D/N yesinkt
ap = N bk = N

39630bomm LsgMMSTMEOHOLM FMABIMHYIOOL 30DOEJIO 335MFGdOL
dobgzom 2016-2021 §F.
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3bGoEo 1. bgHmsdmMHolim dmgbsr®dgdol 3obo@Ggdo , 2016-2021 §f.

- 3390HX0 | | 1 1 v
2016 1254855 | 1550801 | 2,370,566 | 1543753
2017 1378097 | 1757025 | 2969923 | 1797464
2018 1582382 | 1979579 | 3226416 | 1891167
2019 1617548 | 2244896 | 3375116 | 2120404
2020 233479 | 114119 | 150320 149582
2021 134,712 | 351,302 0

§igotien: LagsBomgzgmmb ¢oBdols ghmgbrmo sdobobBHagool 3gegzgdo
(1, 2021).

393939000 2021 {eools md936m III s IV 33560Esdo LogHmsdmMobm
9 BoMm900L 300Gl 3OMabmbo  obs  Fargdol  dmbs3gdgdby
3YMHbMmdom.

9399 ©OH™mom  IF3O03L, bsLosMYOL LHBMOEMOMDS, BoaErod oM
5oL BESE30MbIEMOO  (sBSLOLMYOL  BYb9b(309).
99b3Mb9gb 30O godoMBH03905 (0mM35¢olHobgdl Lozzwrgzo dH3Moz0L
OMamO3 bLYHBMbMOMBL 0l FH9bgbaosLsy),
5353Mmm BYOOIL GHMIbOL dmgro.

50600350,  9bsWoBH0IMNBO0  ©IFY3gd0L  JoM3gwo  Bsdoxos,
9om9053H03Mcm0  Bmbdzool  FgmBg3zs, Mmool  sdmygbgdom  bgds
G®9MHbOoL dMmEgols 53905 (369w ddm3569wwmdm gd3oM0o dmbs3gdgdol
23M553030m).

Excel- ol 0bL@®9d96¢ 00900l ( Date Analysis - Exponential Smoothing)

5>

39909969000 80300000 IR I3IONE A3@ogl (¥, gbGowo 3) s
O053M535Dg 153393 O Y390 Af3M0390L (0b. OsGMETs 1).
9036030l ogM3900L 3m91303096G0L 3603369 ™ds (dobo 3b0dZz6geMds
5oL 0- ob 1- 9y s 0MBg3L d33eg3560) (StatSoft, Inc. (2012). Anaaus
BpeMeHHBIX pAnoB). $396L dgdmbgqzsdo k=0.3,

dmgobobmm  dobo

domgdmwo df3Moz0bm3z0L
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Exponential Smoothing

4000000

o L2 AN

0

—— Actual

I —T T T T T T T T T T T T T T T o T Forecast
1234567 8 9101112131415161718192021

33°6¢gPo

b39©03dmcober
Jery BygEdob
30BoG)do

©053M385 1. 9b3mbgBosEw®o @oyEI3gds.

B30bL 99gdmbggzsdo N=22, t - Mmol dsB396909e0 033w gds 0 ©sb
doxom 21/N, g.0. t=0, 21t/N, ..., 2m(N-1)/N (3590039030 250m0y9gbgds t-ls
5056v9c0 360936900 md900).

300mm3wgdo  gMoglb  df3Moz0L  35MTmbozqgool  (AgbozMgdgdo)
35659936900l Lo3mgbgwo® Bogz5GMMm Excel-do s 8990 Bogfgdmo
gb®owdo (3bMogo 2.)

b90mm dmygzsboo FmOIMwgdols s dg-2 3bOowrol dmbsizgdgdol
399094969000 25dM3M35W Mo 356539BHMYd0 (FbOOWO 3):

3bHO@O 3. 356306030l 356389 6Hgd0
a0= y =1536068

al bl a2 b2 a3 b3 a4 b4

-748650.13 | 516194.01 |117067.81 | 547691.56 | 281741.70 | 55596.62 | -55769.98 |-30952.21

900900 8mbs3g8900L borwdz9wHY 30O MdM FMMOIL IF3H039dL
1 35M3mbogom y(1)=a +acost+bsint, t=0, /11,2 w/11,..., w(N-1)/N, N=22

M0 3oMmbogoom y(2)=a + a,cost+b sint +a,cos2t+b,sin2t t=0, /11, 2
m/11,..., m(N-1)/N, N=22 @9 5. 3. (ob. gbGowo 4)
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053500600 GHMIgen 3F36003L (1,2,3 00y 4 3s6Hdmbogom) 5J3lb mdzocglo
39dBHoMo 36093693900l A5bMS  FOTMMNZWOWMHYSh.  sTobsmz0l
399m30949bmm  ©9GH9M0bs3zool 3m9nR03096G0, MHMIgEoE A9TMOMNZEGds
53mOIMom (bslisos 2014: 198-199):

2
R?:l—s— Sz

y? boo3

. 20 — )7
== |

2 _ 2 —¥)?
y N

9030090, M LoY39009LbMs 3F3M030 MMbo 3sGHdMbogom, 30bssb dolo
@9AH9HF0BE00L 39230309630 Y39webg Bssos (gbGowo 4.) R? = 0.78.
(5, 3693M39,... 2004, 2]

5990096 999m80bsMY, 3OOl 3F3003L, MMIgEoa Bow939mgbmE SO
36MHm39LL, 93L 99dgyo Loby:

3

v =adag +Z(ai cosit+ b; sinit )

i=1

59 296G Mmgdom A5dM3m35 ™Mo dmIEI3bm 335MEHWGOOL Ba3OMYBMBM
d60036gcrmdgdo 2021 Herol  III o IV 335G@ob  (t=6.280 - 09-3
3390@@obmzol s t=6.565 dg-4 335OEHWOLM30UL, ob. gbMHowo 4).

0595b553dg, 78% LoBMLEHOm Fga30dw0s 300dzom, Mmd III 335G:Eswdo
Lodommggmdo 0db69ds 842235 Log®msdmMobm 30Ho0@M™mMo, bowm IV -
1396858 30BoH™mMo.

@53365. 59M0d©, 659MMITo BoWIdOs  BHMOOLEHWO 30DOEGHJOO
06530900  3OM3EgLYOOL M3GH0TowMHO FoGM30L  Im@gero. MI30MgL
339005 IgnmEol  209mygbgdom, gl gdmos  35M53gGHOIEX0
9boobo,  939dMos  GHGOLEGMo  Bsgool  3MmabmboMgdol
3003900, dmy3560005 3m630M9EI0 Fogowomgdo, LogMmsdm®olicm
9 HoMm900L 30D0Egdol 2016-2021 Fargdol Imbs39993bg ogMbmdoom.

33935 BoGoM9dmos 9dldmbgboswmo ow)3930L  dgmmEols o
RMG0ogl IP3O0ms 0gMEHOOL  45dmygbgdom. T9IMmegz5HgdMwo IJOOMOO
MBOHM639wYmRL Imbsgdms 53MHMJlodsEzools @S 3MHMPbMBOMYdOL dowoen
boMolbbl.  GMOHobGmer d0Bbglido, 80sOMZYMIOMO  J5)Y39GH0Wgdol
90090l 59m356900L  gosFMsl, MOl  80bodor o Bsbstx ol
3069903d0.
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5133601 Lobom, 51939 Fgodwgds 500bodbML, bsdGMMIdo  Fgdmmsgzo—
b90mwo GMmgbwo dnEiwo, dmdlsbwymg 39MHLmbswl dqlodwgdemdsls
dolggdl,  obobm®Eogml  GHmoLbGHMo 6535900l 93399dEHcO
30mbo@™M®m0bao s 3OMabmbo, Fobsbffot dgox3sbml Imgargbgdols dglisderm
3963000060905  ©5  LOgMMITMGOLM  30DBOEGMOMS  30D0GHIOOL  BOOL
d9000b3935d0, OMMEsE  IMgIbsML  gobmogligdols  Lodwoegdgdob,
AMOLGHMo  EILEH0bsE0gdOL s Bb3gs JmBLobmE@gdgdol  sdsEgdol
6H2560H700Lm30U.
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Tourism, Leisure and Hospitality Management

Predicting the dynamics of tourist visits using Fourier series

Izolda Khasaia

izolda.khasaia@atsu.edu.ge

Manana Chumburidze
manana.chumburidze@atsu.edu.ge
Akaki Tsereteli State university
Kutaisi, Georgia

The paper discusses the issues of development of international travelers' visits to
Georgia and trend forecasting. A new approach to building trending models in the tourism
business using exponential smoothing and Fourier series is proposed. Specific examples
in the field of tourism are discussed. Trend analysis is performed and data approximation

rates are evaluated under the conditions of the given model.
Keywords: fourier series; exponential smoothing; approximation rates; trend.

Introduction. Tourism is one of the most important sectors of the economy
and is a complex dynamic system. The study of such systems is usually carried
out using mathematical modeling. Mathematical modeling of the behavior of the
economic system, unlike other approaches, does not require additional financial
costs, in addition, it formalizes the problem. This makes it possible to use a
mathematical technics for analysis that does not depend on the specific nature
of the object. It is possible to discuss all possible options for the operation of the
system on its model and select the optimal one.

The task of forecasting is also to identify the future prospects of the research
object based on the actual processes of the activity. To develop optimal trends
and prospects based on the forecast and evaluation of the decisions.

About the method. There are diffusion, adaptive and multiplicative, gradient,
regression and other models used in modeling and forecasting tourism processes,
butitis difficult to evaluate recieved parameters (it is easy to find the parameters
of regression equations) (Khasaia).

The paper discusses the prediction of series using the Fourier Trend model
on the example of trend of developing international travelers’ visits to Georgia.
The peculiarity of the time series prediction approach lies in the fact that the
prediction is made by Fourier series coefficients. With the obtained Fourier
coefficients an unknown function is constructed and its values are predicted for
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the next period. All calculations are performed in Excel.

The study sequence is characterized by both seasonality and trend,
therefore it is necessary to estimate series by using the exponential smoothing
method (Excel/ Date Analysis - Exponential Smoothing) (Makridakis). The
exponential smoothing method takes into account both the seasonality and the
trend of the study series.

Analytical simplification of dynamic sequences builds a certain model - the
trend equation, which mathematically accurately describes the trend of the event
over time. A change in indicator levels can be described using the time function.
Analytical smoothing method allows to evaluate, mathematically describe and
predict an event. Holt Winter’s is often used to predict seasonal fluctuations in
the dynamic range. (barypun A.), The moving average method. In our case we
consider analytical smoothing using Fourier series.

Establish the method. Theoretically any stationary series can be represented
as a Fourier trigonometric series (Kolmogorov ...):

Ve =¥ + 22, (a;cosw;t + b, sinw;t)

Make a forecast of international travel visits in the next III and IV quarters of
2021 based on data from previous years.

A given time series is characterized by seasonality but is not stationary
(characterized by a trend). To simplify it exponentially (taking into account both
the seasonality and the trend of the study series), build a Fourier Trend model for
the obtained series.

Thus, the first step in analytical smoothing is to select a mathematical function

Among all trigonometric polynomials, the partial sum of the Fourier series of a
given length gives the best approximation of the function y (t) (Kolmogorov ...).
This gives us a basis to present the study time series (in tourism, the study time
series usually have a finite length) as a partial sum of the Fourier trigonometric

series:
n it it
y(t) =ay+ Z (ai cos— + b; sinw),
i=1
where,

- average, a; , b; - unknown parameters, N is the length of the

Y = Qg time series andn=N/2 (Number of harmonics / assemblies must be
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less than twice the length of the timeline), t=1,2,...,N. Let us w;t = Tt

then

y(t) = ag + X (a;cosit + b, sinit), t=0,7

2

2m Am
] N LY
Thus we get the equation:

T=—¢tt=12,..,.N >T=0,—
N N

2w 41

)T ey
N

2mi

2n(N — 1)

2m(N—1)

N

The parameters of this equation are determined by the squares method

(Ympyxun).

In case of one harmonic we get:

V¢ = ag + a,cost + bysint,

By solving the system of corresponding equations we get:

g

yecost

a;

N

by

. 027'[ 41 2n(N —1)
- ) N ) N ) ey N
_ ZZ§Z(§N_1)/Nytsint
- N

Similarly, for the case of 2 harmonics, we obtain the solution of the

corresponding system of equations:

_ 22?22N_1)/Nyt cos2t
a, = N
And oth.

_ ZZZC()N_l)/Nyt coskt
ai = N

b,

by

t=0

YeSin2t

2 2:27_1(1\1—1)/N

N

2 32 (N-D/N

t=0

yeSinkt

N

Consider the visits of international travelers by quarters in 2016-2021.

Table 1. Visits of international travelers, 2016-2021

_ quarter

years I I 11 v
2016 1254855 | 1550801 | 2,370,566 | 1543753
2017 1378097 | 1757025 | 2969923 1797464
2018 1582382 | 1979579 | 3226416 1891167
2019 1617548 | 2244896 | 3375116 | 2120404
2020 233479 114119 150320 149582
2021 134,712 | 351,302 0

Source: Studies of the Georgian National Tourism Administration (1, 2021).

=iT,
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that is used to build a trend model (guided by a graph of empirical data)

Excels tools (Date Analysis - Exponential Smoothing ) Using we get the
smoothed row (y’, Table 3) and the study and smoothed rows on the diagram (see
Diagram 1). The value of the smoothing coefficient of the row (its value is from
0 to 1 and is chosen by the researcher) (StatSoft, Inc. 2012. Ananu3s BpeMeHHBIX
PAZOB).

In our case k = 0.3,

Exponential Smoothing

4000000

53000000 L\ /\ /\
52000000 /\\\v AN
. 3 —+—Actual
g 51000000 1 e
R e e Forecat
Cl 12345678 9101112131415161718192021

quarter

Diagram 1. Exponential smoothing.

In our caseN=22, t - the time value changes from 0 in steps of 2m/N, so t=0,
27/N, ..., 2m(N-1)/N (Radian values of t are used in calculations).

Carry out the calculations to find the parameters of the Fourier series harmonics
(assemblies) in Excel and write the result in a table (Table 2.)

Table 2. Calculations to find harmonic parameters Calculate the parameters
using the above formulas and the data in Table 2 (Table 3):

Table 3. Harmonic parameters
a0= y =1536068

al bl a2 b2 a3 b3 a4 b4

-748650.13 [516194.01 [117067.81 [547691.56 |281741.70 |55596.62 |-55769.98 |-30952.21

Accordingly on the obtained data, we will get to Fourier series with 1
harmonic
y(1)=a_ +acost+bsint, t=0,n/11,2m/11,..., w(N-1)/N, N=22
with 2 harmonic y (2)=a, + a,cost+b sint +a2c052t+bzsin2t’ t=0, /11, 2 w/11,...,
m(N-1)/N, N=22 and e.t. (See Table 4.)
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Table 4. F.

iation

Determine which row (with 1,2,3 or 4 harmonics) has the smallest dev

of the actual values from the calculated ones. To do this, use the coefficient of

, which is calculated by the formula (Khasaia 2014)

1mation

determ
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where

We find that the row with four harrponics is the best, since its determination
coefficient is the highest (Table 4.) R= =078 (Grekova T., Filatova T.)

Therefore, the Fourier series that best describes the process has the following
appearance:

4

v=ay+ ) (a;cosit+ b; sinit )
i=1

Use this equation to calculate the forecast values for the following quarters
for the IIT and IV quarters of 2021 (t = 6.280 for the 3rd quarter and t = 6.565 for
the 4th quarter, see Table 4).

Therefore, with 78% accuracy we can say that in the III quarter there will be
842,235 international visitors to Georgia, and in the IV - 1396,858 visitors.

Conclusion. Thus optimal management dynamical model of tourist visits is
constructed. A parametric analysis is carried out using the least squares method,
algorithms for predicting tourist flows are built, specific examples are given based
on data on trips of international travelers in 2016-2021.

Investigation based on the exponential smoothing method and the theory of
Fourier series.

The proposed method provides a high degree of data approximation and
forecasting. In the tourism business, solving the decision making problems in
the minimal time The use of trending models will enable the entities involved
in tourism to obtain a significant economic effect. The organization will be able
to anticipate possible developments and, in case of increasing the number of
international visits, prepare to organize the addition of accommodation, tourist
destinations and other services.
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3OM3sMeo 93mbmdogzol 3mbEgnE0s s dobo sbyMazol
159M05AMOOLM 25T (3OEGOS

Bmod mdobsdzomo

shota.lominashvili@atsu.edu.ge

dobgog mmddsbodzowo

M_tokmazishvili@yahoo.com

93930 96090l Labgadfoxm wbogg®lo@gdo
JMmsbo, bagdo®mnggem

05b599060m39 9BH3Yg bsBMmgsbo 930:bmFo30L s6G500aMs0o 3-96930L gsdm [smdmod3s

GOOZNSOX0  93mbMmT03Mo  dm@gemol  ©sbyagol  bsFo®mgds, Gdgemdsg  bs

BHN639¢gml 9306000379600 DOH@s, 3oMgdmb o330l JEaMmIMBs O 39000CPEOIMDo.
33e930L doBsbos 30@3ms®mH)emo 93mbmI030L 3mb39BEO0L obsLosMYds, LsgHSTMEGOLM

30030930l 3obBMas©gds s  F9gRslgds, dolbo  sbyMaz0l  Hobsomdgymdgdol
359m3emgbs 5 bogo®mggemrmlb  930mbmFozmo  3sbgzomahgdol  babaMdero3350056
396U399H03590 (306379e560emo  930b6m0030L bH®sB9ga00l 393w9353900L s9)30emgdermdol
obsdMmYds. LAH0580 355b5¢r0Dgdr0s, v MBI 033¢g8s bsYBMd®030 93mbmIozs
BOOINSOH0M, 359b5eP0DIdEP0s 30MINEPSHXIC0 93bMF030L 0930698w96098980 ©S
303cboemryemos bbgssbbgs 43996980L bBotiBdgaosano 8o00s60029e98980. 5¢060dbwemos, Gmd
39050535¢0 9H33Yg dolo sh9a3s J9badergdneros 693sB0rIHMd0M sz bobosmydmogl o
06535¢m0 H0l3-35JHMOD 0gml ©835300609829¢00, ogs®8 36393500056 39ML3FBH03590
030 8003980560 s Ls6a9gder0sbos 930m603030b5s0300.

5335602 bodY3980: 30BN TIE0 9316035, boBBIBIBOL 35009073985, 930bmBozol
00gMo0MBo, Mglr@lgdol [HgdMHb3s.

oL dbmgwomdo bywgwby MBdM dg@Eo dmmbmgbss, 30069
09L3Y, bmwm Bs®BY67dOL 4558853905 30 MZOOIMIIW MY SO0
bgds.  ©sygboos, O™ J3946900  dooerosbo  dsboergdols o
L58MABA>MGOM LogMberols ssbEMmgdom 80%-1 IMobIsGl s LryOLsMOL
d0fmgdol x53300 93193539090 15339008 30%-bg dgBo bodbgbgdols
Loboo boamgds (Grdic, Nizic, Rudan 2020).

0bgdMog  MglMLYdbg  dmmbmgbol B  0f393L  bsMBIBIdOLS
5 39dMbsdMd39d0L  FBsMIEo  obIFHIB0m  FoMdmJdbsl, HMIwgdos
69090l Im3m3900U, 49349853900, dbTstrgdols s PobosMMgdol
36Mm3gbdo  04dbgds. Jglodsdobo 0bMEIds Jos FgmMsOo  doloergdols
§o6m3mgds, Moms d9030MHEIL 033MmOEH0 ©S 300390 F5GHIH0SXEO
MH9gbyOLYOOL Q5dMYqbgds.
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bsbmz96 930b6m303590 go8m0ygbgds gbgeyos Ho@mdmgdol yzgws gsHsdo;
030 5331369089005 "9t03m3905-o63mgds-g59mygbgds-b56B969d0L
3965009116M93" 3Gl 5 oMM 9L 565350 [oMmBmgdol dmgwnls.
50 9mEgwob bs3oMHoL30MM® (30M39WsMm0 §3mbmTozol gsb30056Mgds
95336905 bsBM3560 93mbm3oz0ol bygod oMo 8909930l 50IMRHIMSL. Lvem
MROE 303MWIOHYo bEJds  ImYo, OHMIgeog Lsdmewgdsl 0dwgas
BywgMmmo 256MHs0gddbsl 9hmo BmOI0L dgmemgdo, oL 9IRS
5300 5436 MBs®RYbM Fo®dmadsls 56 bgds dobodsgrmGa bs0hgbgdols
§o6dmdgadbo.

GOOZMWsOM  93mbmdogsl  od3b  WoMdMEgdol  Fo@dmddbols
3o6Lbgs390o  994oboBdgdo: 0o  AMolbdmdl  0bMLEGH®OMWO
930bmdozolb M9y969Mo30sL, bgwgmwol (osbr®meo) 6535wgdolL Hoome
9dMm5Mmd5L s 9BgMR00L M35 IO IMbTMYdL. Sbgm 93mbmdozsdo
3MLYd0M0s 65MRYbYdOL godmyqbads, MoYsb dmbIsMmgdmeo dsloergdols sb

360 go0l 259mygbgdols 89093 30 J900  gosdwdsgzgdol d9w9ao©
LsboEmEbE® (3030 AMHAJIOS sboE 3OHMJEHT0. 0g0 JIYsMHJdS HMYMEO 3
0603530996 39dbmemaogdl, slggg doBbgl Imgwgdols s Lobgwdfozm
3003 030L (330 qd90UL.

0530530639005 F0MZNWOHWO 93mbmInzs 0gm sxmdbgdmo 3R-
ol (reduce, reuse, recycle - 99593069 bs6P9gbgd0, bgwdgmMgo 9sdmoyqby,
3905501 8539) 300b6303L. 999009y 30 96IMBMdOM Q5630mM©s 4, 5 o
6R-0b 36063039d0(3 (reuse, recycle, redesign, remanufacture, reduce, recover
- bgobs 498m09gaby, 29000588539, 99909bo sbsero obBsobo, gobssbeng,
39593069, 505©d069). Bbs 7R-ob s 8R-ob 3M0bE039003, MOl
Lofigobo Loddosbmdss - ,,bgardgmMgo dmoxnod®g* (Rethink) o ,35bbm3zwgm
LoFoMmgds“ (Remember the need) (Chloe Rosenthala ... 2016: 318; Jicheng Xing
... 2017; Freestone 2017). gl 3606303930 galobw@™gds «bs®Bqbm Fo®dmgdols
30 0MHJdMEgdol BOHEOL 3OHM3ILL, Losz MYLYOLYdIDBY 0bEHIBLOMGO
b90mddggds 30b60dwdsdgs ayzsbowro.

GO  93mbmdozsdo  bo@bgbgdol Fo@dmgds dobodwdsdwgs
594395600 sboero 36MHMm©IEgdol  J9ddsgzgdol oo o LodMghzgerm
363980, OHMIgedog doboergdo 3MI0350 306030 JdI6 "IbMGMwo
956y390L LobEgdsl" Jdbosh (Fischer, Pascucci 2017: 19). 30639@mstrvmemo
930bmdozol  3mbi3gnEool  godmyqbgdol  Logwdzgawbg  dglsdargdgeros
9326m303160 DOV s 496906030 MglyOLYdOL 9539dGH05bs® godmygbgds
Q05 35699mL 5(330L YOO MB3gEYgMGS. 080 5STF0MYOL 250MgIMUL Q5B AMGOSL
5 BOHOOL 5353 OMYIIGOSL. 040 M0 HJOBOMLEBHMOSODSEO0L,
Lodwgdom 50w qdol 894dbols s 93mbmdozmMo Beol dbodzbgwrmgzgsbo
050m3d653909¢00 doo.
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WOoBYMSGHMOOL  9BseoBosb  Fgodwgds  ©og3oL33bsm,  Bnd
GO6OZNWIOHMwo 93mbmdozol dmgwo byl MHymdl MBO™ IO
00BbgLOL BMOTOMYOSL @S 93mbMT03NO, 93MWMPOMO S LMEFOSW IO
30000EIMALL. 53 UEYIOHMTo  0b6m3z530930  JIBoL  sbocro  BdBoBEYLOL
d9L5dEgdMdYOL,  MMIgwoi  LETMOgdSL  0dwglzs  MROM  TYGHo
360mdBHo  ofs®mImml 339 gombgwr  250mygbgdwo  3OMEYIEGHom.
030 BOOL MHgbyOLgdol godmyggbgdol 9x39dE0sbMdL s 59dxMdILYOL
3M631960963mbo056MdL. dobogngdols bgawsbswo 299myggbgds
59306090l sboergdol  VOMYOMEGdL S 3MBMEGHOMI©  B9gImJdggol
Bobgool  MYg390Ls O BOHEsDY. 9TLMsb 0go $830MIRL  03MOEHDY

59300090 9dsb.
3d600369c0m3560 93mema0mH0 LsMAJOIE0 dmogdgl Foborgdol Mae3Gm

9yMo®0 5 9696MMmgxngdBHMmO  Bsboegdols  Bsbszzwgdom.  0ggbgodl
M9lmOLYOL  (omMbydL, JobgMowrgdls, 9bgMyool Fysmmgdl, fgswl, bol
95653L, 6050, LTS 359ML s BOMIMOZoRIMMZH9dL) FgBVLMWO
9bMd0m s 5830MYOL oMby BgImMJdgEgdL.

BOOZNWsOHMWwo  93mbmdozs  Jabol  bmaoswrme  glsdargdaermdgdl
5 L53MTom 5P0gdL  d0BbIL IMgEgdol sdmygbgdom, MMIYdo;
9533690056 30MZMWsBwo  93mbmdogzol  3M063E03gdL.  gmM3bmwo
9306080305 s 9Ju3MOEHOL BOO” HBOOL Logsaliobsm dgdmlisgswls
3903 Fosbsfogdmmo 0469ds bmaoswme bagmmdo.

GO6OZNWIOM 930603l gobliozmmMmgdmeo ymdmosmqds dogdas o0
L59930960L  OLsfyoldo. J39969gdds s0fYgdls bsBMdMm030 93mbmdo30sb
GOOZNWOM 930mbMmT03sDg 9130l bBMOEJR0gdoLs s Lsdmddgom

39309000 g 9bs.
9360™353d06030 2015 §garl 93GM3mTobosd  JooMm (30630

930bmdozol 30390 bsdmddgm ggads, MMIgEos MmM09bEGH0MmYdMWOs
MROE  bRos  ©s  3mb3mem9b@mbo®osbo  930m30l  3mMIoMgdsby.
BO6OZNWSOHO §3mbMmF030L Bodmddgm ggadol sboeo 356M0s6E0 Fgoddbs
2020 §eools dstrEdo. 00 ol Haldoado sggbgdls 9.§. ,3)3569 4oM0g9dsL" s
900aM5@ BOELL. b 9gds JoBbs oLvbogl 2050 ferolismzol MBH™ bLyygms
@5 363796096 MbsM0560 930Mm30L 39630005609, d0MIMI35x3gMM369d0L
99656BmbBgdsl,  MgbELgdol  9BgBH0b  godmygbgdsl,  LmEoswrmE
30000OEIMIL s  93mbmIogmem  BOEIL  dYMIO  gobgzomamgdols
MBOHYO3gwYmBom. 996 35356 Mol Rmbool 99L39OGHM
3996356003930 30603 sOo 93:mbmdozol 3mbEgnEool gedmygbadoom
2030 farobom3zol 930m3sgdo®mdo dqlodwrgdgeros 933 goobsdmL 3,0-3.9

36Mm396G0m s M3 933Dy YMm3gwhicrorMo oyo 340-380 dg»b,
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beom 4963000009000 9¢o3b9 30 - 520-630 3eb MOl Imygdsls dobgdls
930bmdo3st (Ellen MacArthur Foundation 2013).

93946900, &3 gdds3 50MR0gL 306039 sMME0 930mbMT03s, o98w9dbgb
Lbgoobbgs bggol (Sitra 2016). Bmyogmod J3994obsls 2osbbos 3mb3MgE w0
50m©gbmdMH030 LsdoBbYgdo: MYLMELIOOL 9BIJEH0DMDs, FosdwYdsz9gdol
356396900900 96 296356030l 33MmFHJd0, JOMOMOIEI© 30 - bsMhgbgdol
39059vd53905. bb35 §3996903ds 999m0mgl 903641000 3tmeo@030l BsMBmgdo.

BogMwsbgdo  doBbs obsbsgl 2030  Farolomzol  306H39wso
M9LGLYOOL godmygqbgdol 50% -00 9d30609dsL, 090 - 80 %-00, s6OS -
70%-00 9903069050 (Zvonimira Sverko Grdic ... 2020: 7).

©s60sdo  30M3MEOIo  93bMT03ZoDY  2oILZWS  IMRMOMO]
©MbgHgs A9m35¢LobgdMmo s MmM0gbEGH0MdMW0s 9d3l LbydEBHmOby,
396Lo3MmGgdom 30 Fd9bgdEMBSBY, MIMO3 Jmbgdsbg s  LEOLsMBS o
Lobidgergdol bygemby (Strategy ... 2018).

xobgmo  3mb3gBH®0MmIdMEos  0bm3zs3090Dg  MYrombocry® o
5O MdM03 MbBYBY, (393990 3033560900l 3OM9dBHgdby (Sitra 2016).
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Currently, due to the unsustainable nature of the linear economy, the need has
emerged to introduce a circular economic model, that should ensure economic growth,
environmental sustainability and prosperity. The aim of the research is to characterize
the concept of circular economy, generalize and evaluate the international experience,
identify the contradictions of its introduction and substantiate the necessity of developing
a circular economy strategy in the long run. The article analyzes the reasons why the
linear economy changes with the circular one, examines the features of the circular
economy and reviews the strategic directions of different countries. It is noted, that
its introduction in the transition phase can be characterized by negative effect and be
associated with many risk factors, but in the long run it is profitable and beneficial to the

economy.

Keywords: circular economy, waste recycling, economic sustainability, resource

turnover.

The aim of the research is to characterize the concept of circular economy,
generalize and evaluate the international experience, identify the contradictions
ofits introduction and substantiate the necessity of developing a circular economy
strategy in the long run. The article analyzes why the linear economy changes with
the circular one, evaluates the peculiarities of the circular economy and reviews
the strategic directions of different countries. It is noted that its introduction in
transition phase can be characterized by negativity and be associated with many
risk factors, but in the long run it is profitable and beneficial for the economy.

It is obvious, that worldwide there is more demand on raw materials today
than ever before, and waste recycling is becoming extremely popular. Increasing
demand on natural resources leads to an increasing scale of waste and emissions
generated during the extraction, processing, consumption and disposal of raw
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materials. Consequently, the production of domestic secondary materials is
increased in order to reduce the import and reduce the intensity of usage of
primary material resources.

In a linear economy, energy is used in all phases of production; It is based
on the "extraction-production-use-waste disposal" cycles and is an unsustainable
production model. Contrary to this model, the development of a circular
economy is based on eliminating the negative consequences of a linear economy.
Increasingly popular is the model that allows raw materials to be converted
from one form to another, resulting in non-waste production or minimal waste
generation.

Circular economics has different value-creating mechanisms: it involves
the regeneration of the industrial economy, the circular motion of raw (closed)
flows, and the multiple use of energy. In such economy, the use of waste is
essential because even after the use of consumed materials or products, their life
cycle continues as a result of their recycling into a new product. It is based on
innovative technologies as well as new business models and government policies.

From the analysis of the literature we can conclude that the circular economy
model contributes to the formation of more sustainable businesses and economic,
and environmental and social well-being. Innovations in this field create new
business opportunities that allow more products to be produced with used
materials. It increases the efficiency of resources and improves competitiveness.
The reuse of materials reduces the cost of materials and positively affects price
fluctuations and increases. At the same time it reduces dependence on imports.
It brings great environmental benefits by replacing the materials with more
sustainable and energy efficient materials, resulted in using resources (metals,
minerals, energy sources, water, timber, soil, fresh air and biodiversity) in limited
quantities and reducing of negative impact on environment.

Circular economics creates social opportunities and new jobs by using
business models that are based on the principles of circular economics. With the
growth of the national economy and exports the tax revenues increase.

Circular economics received special attention at the beginning of this
century. Countries launched the development of strategies and action plans for
the transition from a linear economy to a circular economy.

In 2015 the European Commission adopted the first action plan for the circular
economy, which focuses on the formation of a cleaner and more competitive
Europe. An updated version of the Circular Economy Action Plan was elaborated
in March 2020. It puts the so-called "Green Deal" and sustainable growth on
the agenda. This plan aims to develop a cleaner and more competitive Europe
by 2050, conserve biodiversity, use resources efficiently, and ensure sustainable
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social and economic growth. According to experts from the Ellen MacArthur
Foundation, by using the concept of circular economy for 2030, GDP in the EU
can grow by 3.0-3.9 percent. In the transition phase it will earn 340-380 million
USD annually, and in the development phase - 520-630 million USD (Ellen
MacArthur Foundation, 2013).

Countries that have chosen a circular economy have relied on different
visions (Sitra 2016). Some countries have specific quantitative targets: resource
efficiency, recycling rates or disposal quotas, and mainly waste recycling level.
Other countries have introduced national policy frameworks.

The transition to the circular economy is a topical issue at the international
level, with ongoing commitments at the state level, however, as international
experience shows, the goals and action plans are nowhere comprehensive.
Countries are concentrated on absolutely general goals or are focused on only a
few sectors.

The following conclusions can be drawn from the experience of different
countries and the literature:

e The transition to a circular economy in line with relevant new economic

models will have a positive impact on overall macroeconomic outcomes.

e Allmodelsintroduced by the promotion of policy of the circular economy
serve to identify potential redistribution effects. Waste management,
recycling, recovery, design, reuse and general maintenance are likely to
expand, while resource extraction and the certain types of production
will be reduced in different sectors. This even creates the condition for
the formation of a new competitive model. With this, resource values
change. The field of use of secondary, less valuable resources are growing
and, consequently, changes the guidelines of consumption.

e Some of the countries that have started to move to a circular economy
have chosen the most important sectors or products for the economy,
and in some cases - cities and municipalities. Accordingly, different
approaches have been developed, which are based on the peculiarities of
the regional economy of the countries.

Some trends are highlighted. The transition of countries to a circular
economy at an early stage may become unprofitable for business, and state
regulations could not have provided enough opportunity for its stimulation or
regulations can be inadequate to the needs of circular economy. For example, no
or insufficient definition of waste, or deficient tax regime fails to protect trade
with waste and its recycling processes. An important harmful factors are the
insufficient fundings, insufficient experience and knowledge in both business
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and politics, imperfect supply of information in the technological field and about
the expected externalities. Risks in the management of the economy are created
by non-harmonized procedures in interrelated sectors, which negatively affects
the development of the value chain at both local and regional levels.

Thus, the transition to a circular economy requires not only changes in
business activities, but also systemic changes in the social components, industry,
energy, transport, agriculture, and other sectors. Each economic sector has its
own specifics and limitations, which lead to the need of introducing different
approaches and timelines for the transition to a circular economy.

Through using waste as a resource and applying the principles of circular
economics, it is possible to achieve new stages of economic development, which
will be based on technological change and innovation, transforming the vision
on applying of resources and creating substitute effects in both final consumption
and efficiency of primary and secondary materials. These three economic
mechanisms must ensure accelerated economic growth, reduced unemployment,
and increased prosperity.

The concept of implementing a circular economy requires not only the
active support of the state, but also the initiatives of companies and citizens. It is
necessary to support entrepreneurship in terms of finance and education, which
will use the concept of circular economy. The transition to a circular economy
cannot be achieved without infrastructure and technological advances. This
requires stronger social involvement, cooperation at both local and national
levels, the initiation of new business models, the support of industrial clusters,
and so on.

There are many successful examples of the introduction of the concept of
circular economy in the EU, which can be studied and used to form a national
model of Georgia. Unused resources in Georgia are quite large, their inclusion
in the economy is a modern challenge, the initial stage of which should be
the development of a strategy. The first steps have already been taken in this
direction. Georgia initially adopted the National Waste Management Strategy and
National Action Plan (2016-2030) and joined the System of Extended Producer
Commitments. In 2021, with the funding of the Swedish Government, the
preparation for quantitative target indicators and circular targets of the national
circular economy policy in Georgia has began. Work on mapping the circular
economy will take place in four main areas: agriculture and manufacturing,
energy, construction, transport and tourism. The results of the study should be the
basis for the development of a long-term strategy, action plan and corresponding
legislative changes.
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Impact of reactive power compensating equipment in a backbone
network on active power losses

Davit Japaridze
davit.japaridze@atsu.edu.ge
Akaki Tsereteli State university
Kutaisi, Georgia

The article discusses impact of reactive power compensation equipment on active
power losses in a backbone network. A modeled 500 kv backbone network is compiled
and active power losses in this network are calculated. The calculation is conducted before
reactive power compensation and after it for two (maximum, minimum) load modes. As
a result of the reports, it was found out that, as expected, a reactive power compensating
equipment, selected according to the voltage quality criteria in the backbone network
regulates operating voltage values of the nodes within the allowable range and reduces

active power and energy losses in the network.

Keywords:  backbone network, compensating equipment, criterion, operating
voltage, power losses.

Introduction. In radial and magistral distribution networks (Un =110 kv)
an optimal selection of reactive power compensating equipment is made, usually
according to the criteria of economy (Zhelezko). Consequently, the economic
effect (benefit) achieved by reducing active power losses in these networks after
installation of the compensating equipment is bigger than operating costs of

it. In a backbone network (U, =220 kv)

we can use criterion of power
quality to select reactive power compensating equipment, in particular a required
voltage value in nodes (Makharadze, Japaridze). This article emphasizes that a
compensating equipment selected according to this criterion in the backbone
network may have a positive sign (in reactive power consumption nodes) or a
negative one (in generation nodes). In the case, naturally, a question arises: will
the compensating equipment selected according to the voltage quality criteria in
the backcone network lead to an increase in active power losses in this network?
Answer to this question is unequivocally negative - "NO".
Such a categorical answer to the question arises from fact that:
% Purpose of the compensating equipment selected according to the voltage
quality criteria in backbone network is to bring operating voltages outside
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the permissible limits closer to each other. When operating voltages of
two nodes approach each other, it means that a power flow across an
electrical connection between these nodes is reduced and, consequently,
power losses are also reduced;

As mentioned in the article (Makharadze, Japaridze 2020: 105-112),
when @i is a negative, it means that we have an excess generation of
reactive power in node £, which should be reduced by installing a shunt
reactor. And when 9¢i s a positive, it means that we have a large
reactive power load in the / node, which we must reduce by installing
an additional source of reactive power. Therefore, in case of installation
of compensating equipment selected according to the voltage quality
criteria in the backbone network, a reactive power delivered from the
node on the one hand and on the other hand reactive power transfer
to the node will be reduced, which will definitely reduce active power
losses in the network;

Main part. Consider a 500 kv modeled (compiled by us) backbone network
(Fig. 1), where node “0” is a slack bus. Reactive power compensating equipment

was selected (according to the voltage quality criterion) to ensure operating

voltage values within the allowable limits (Makharadze, Japaridze). Solving an

optimization problem showed, that in maximal load mode a shunt reactor must
be installed in node “4”, which should operate at 261.18 MVar (see Fig. 1). And
in the minimal load mode, the regulated shunt reactor located in the "4" node
should operate with a power of 238.9 MVar.

Our goal is to show how active power losses will change in the network after

the installation of reactive power compensating equipment.

For our task, the nodal power values and location of this compensating

equipment are the initial data.

j122

j21s

7170

0 .
! y L . 550 +270
l 3436, 35+ 42,84 / 3 437+/5355 l 250 +7135
250 + 7120 g 200+7/230 | o 204170
: T 240 + 135 ) J
150 +570 5 T 70 + 40
e +
-+
375+ 45,9 4612
174 j208
y
: 25 +j306 5

A,
300 +j210
180 + 7125

200 + /120
120 +70

Fig.1. 500 kv voltage transmission network.
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In table 1 the nodes' own and mutual complex impendences, nodal resulting
active and reactive powers, and operating voltage values in the nodes are shown.
Installation of shunt reactors brought the operating voltages in all nodes of the
network within the norm.

Table 1. Own and mutual impendances of network nodes and parameters of electrical
mode

Node 1 2 3 4 5

1 2,04+j24,77 0,8+]9,74 0,32+j3,87 | 0,44+j5,32 | 0,57+j6,97
2 0,8+]9,74 1,82+j21,96 | 0,73+j8,73 | 14j11,99 1,314j15,72
3 0,32+j3,87 0,73+8,73 | 2,42+j29,32 | 2,01+j24,24 | 1,53+j18,44
4 0,44+j5,32 14j11,99 2,014j24,24 | 4,37+i53,41 | 2,09+j25,34
5 0,57+i6,97 1,314j15,72 | 1,53+j18,44 | 2,09+j25,34 | 2,73+j33,21

¥ P,MW | -250 | -300 -400 430 -200

=

o

8 Q 2 36 15 370 88

= JMVar

E

éé U kv | 500,53 | 508,09 518,27 542,9 521,35

%; P,MW | -150 | -180 -240 180 -120

=

T |Q

e 52 49 80 265 138

= ,Mvar

£

§ U kv | 507,86 | 514,05 522,72 540,52 526,53

In order to determine a change in active power losses as a result of the
installation of reactive power compensating equipment, it is necessary to
calculate active power losses in the network before and after reactive power
compensation. Difference between calculations of these two cases is that in post-
compensation calculations load of the "4" node will change (decrease) by 261.18
MVar at maximal load moad and by 238.9 MVar at minimal one.

Active power losses in the network before reactive power compensation.

Active power losses in network depend on resulting active and reactive nodal
powers and magnitudes of the nodes' own and mutually active resistance.
Accordingly, theselossesare calculated with the following formulas (Makharadze):
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n n n n
1 ZZ 1 ZZ
6 i=1j=1 6 7 j

i i=1j=1
Where: APp — active power losses caused by nodal active powers, MW;
AP, — active power losses caused by nodal reactive powers, MVar.
Maximal load mode:
Node “17:

n
1 1
APp1 = W'Plzlp"R” =500z (7250
]:
-[(=250) - 2,04 4+ (—=300) - 0,8 + (—400) - 0,32 + 430 - 0,44
+ (=200)-0,57] = 0,8328 MW;
1

n

1

APy =557 @1 ) ORs; =555 °2
j=1

-[2-2,04+ (-36)-0,8+ (—15)-0,32+370-0,44 + 88-0,57]

= 0,00146 MW;
Thus AP, = APpy + APy, = 0,83426 MW;
‘We obtained similar calculations for other nodes, results are:

AP, = 0,985 MW; AP; = 1,0849 MW; AP, = 2,9936 MW; APs
= 0,9682 MW/;
Accordingly, active power losses in the network at maximal load mode before
reactive power compensation are:
AP = AP; + AP, + AP; + AP, + AP = 6,8659 MW/;

Minimal load mode:
,Node “I

n
1 1
APpy = W'PPZPJ'R” =500z 150
]:
-[(—=150) - 2,04 4+ (—180) - 0,8 + (—240) - 0,32 + 180 - 0,44
+(=120)-0,57] = 0,3096 MW;

n
1 1
Doy = 5502 @1 ) Ry =07 52
j=1

-[52-2,04+49-0,8+80-0,32+ 265-0,44 + 138-0,57]

= 0,076 MW;
Thus AP; = APpy + APy, = 0,3856 MW;
‘We obtained similar calculations for other nodes, results are:
AP, = 0,5564 MW; AP; = 0,8754 MW; AP, = 1,6412 MW; APs; = 0,94 MWV/;
Accordingly, active power losses in the network at minimal load mode
before reactive power compensation are:
AP = AP; + AP, + AP; + AP, + APs = 4,3986 MIW/;
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Active power losses in the network after reactive power compensation. In

case of installation of reactive power compensating equipment in the nodes
(Makharadze):

n n
APy =73 3 (@ + Q) () + 0ey)Ry
i=1j=1
Where: Q.; and Q.- the values of the reactive power compensating equipment
are installed in nodes i and j, respectively.
Here APp is the same as in the previous case, because nodal active powers and

the nodes' own and mutually active resistance are unchanged.

Maximal load mode:
Node “17:

n
) 1 1
APhy = 555 P ) PiR1y =555+ (-250)
j=1
-[(=250) - 2,04 + (—300) - 0,8 + (—400) - 0,32 + 430 - 0,44
+ (—200) - 0,57] = 0,8328 MW;
n

1

, 1
APo1 =550z QlZQlef =5002 2
Jj=

-[2-2,04+ (—36)-0,8+ (—15)-0,32+ 108,82 0,44 + 88
+0,57] = 0,00054 MW;
Thus AP; = APp, + AP); = 0,83334 MW;
‘We obtained similar calculations for other nodes, results are:
AP; = 1,023 MW; AP; = 1,1165 MW; AP, = 0,6836 MW; AP
= 0,7758 MW;
Accordingly, active power losses in the network at maximal load mode
before reactive power compensation are:
AP' = AP{ + AP, + AP; + AP, + AP; = 4,4322 MW;
Minimal load mode:
,Node “1-

n
1 1
APp1 = W'PPZP"R” =500z (T150)
J:
-[(—150) - 2,04 + (—180) - 0,8 + (—240) - 0,32 + 180 - 0,44
+ (=120)-0,57] = 0,3096 MW;

n

) 1 1

APy = g5 @1 ) ORs; = 5555752

j=1
-[52-2,04+49-0,8+80-0,32+ 26,1:0,44 + 138-0,57]
= 0,0542 MW;

Thus AP{ = AP}, + AP}, = 0,3638 MW;
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We obtained similar calculations for other nodes, results are:
ﬂn.Pz' = (0,509 MW, .-‘j.Pé' =0,7217 MW; ﬁR{ = —0,1386 M ;‘_'I.PE:

= 0,6644 MIV;
Accordingly, active power losses in the network at minimal load mode before

reactive power compensation are:
AP" = AP/ + AP, + AR/ + AP/ + AP = 2,1872 MW;

Thus, as the calculations showed, the compensating equipment selected
according to the voltage quality criteria in the backbone network gave us an
economic benefit/effect in both maximal and minimal load modes, in particular,
as expected, active power losses in the network were reduced.

Conclusion. As a result of installation of reactive power compensating
equipment selected according to the voltage quality criteria in a backbone
network, active power losses were reduced, specifically:

1. As a result of installation of the shunt reactor in node “4” at maximal load
mode, active power losses in the network are reduced by the following:

P = AP — AP' = 6,8659 — 4,4322 = 2,4337 MW}V.

2. As a result of installation of the shunt reactor in node “4” at minimal load

mode, active power losses in the network are reduced by the following:
6P = AP — AP' = 4,3986 — 2,1872 = 2,2114 MIV.
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The possibility of manufactiring building structure from the steel thin-
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The paper analyses the opportunities of designing building structures from thin-walled
lightweight profiles of steel and their utilization while performing different building and
reconstruction works. It highlights the main priorities of building method of steel thin-
walled lightweight profiles and comparative analysis of their mechanic and technological
characteristics; furthermore, it implies joint types used during the construction designing

together with their positive and negative sides.

Keywords: building structures; welded joint; profile; lightweight structures; recon-

struction.

The recently increased construction rates have significantly contributed to the
increase in the use of metal structures, which is explained by their universality,
high strength and appropriate plasticity. In addition, their use significantly re-
duces the construction timelines. In this regard, Kutaisi is no exception as well,
and as the analysis of buildings constructed in recent years has shown in the
construction of shopping complexes, gyms, warehousing facilities and especially
when restoring old buildings, either entirely metal structures are used, or most of
them come from metal structures.

As it is known, during the period of operation, buildings and structures are
subject to both constant (structure’s own weight, weight of technological pipe-
lines various devices, etc.) and the temporary (caused by wind and snow) loads.

The development of technology for the design, calculation and fabrication of
metal structures requires the use of metal materials that will allow us to signifi-
cantly reduce the weight of the structure, which in turn will reduce the load on
the buildings and structures. This issue is particularly relevant when restoring
old buildings, and it is even more important when arranging the penthouse floor

174



9. @mMaMod30mo, 3. gogosbo, L. 8nbwady

over the old buildings, since the foundations of such buildings have a limited
safety margin.

In recent years, the thin-walled lightweight structures have been actively used
in this direction, for the manufacture of which various thin-walled, both open
and closed profiles are widely used, including the angle bars, I-shaped bars, chan-
nel-shaped bars, rectangular or round pipes and so on. However, there are still
questions about their use and reliability.

Roof trusses play a large role in the roofing and enclosing constructions of the
buildings and structures, and the beams composed of two angle bars, which are
connected to each other by means of metal sheets, are used on wide enough scale.
This traditional solution has made it possible to design different types of trusses
and, taking into account all the loads, we chose the intersection area, in order to
efficiently solve the connection nodes and so on.

When selecting an intersection, we are trying to make sure that the number of
angle bars of different profiles is not more than 4-6 over the entire truss. In many
cases, however, the cross-sectional area and safety factor of the angle bars were
significantly increased.

The loads acting on roof truss and metal structures in general are the best way
to reduce the load caused by the own weight, which is realistic when using the
lightweight thin-walled profiles.

The use of thin-walled steel in the construction of lightweight structures is is
contributed by many factors: no need to prepare a large foundation; assembling
the construction is doing relatively easily and quickly due to the lightness of
the profile; no need to use large lifting and transport devices; the absence of the
so-called "wet works" allows the works to be performed throughout the year;
the possibility of effective repair and reconstruction; structural weight reduction,
material savings and so on.

Various types of connections can be used to manufacture lightweight struc-
tures: with bolts and nuts, rivets, the so-called “self-tapping screws”, gluing, as
well as combining them.

In our opinion, if the load on the structure is large, a welded joint can be used,
however, due to the small thickness of the profile wall, this is associated with
some difficulties.

It is known that the basic requirement for a welded joint is the equal strength
of the base metal and the defective welded joint. Fulfilling the first part of this
condition does not pose a difficulty, since these profiles are mostly made of low-
carbon and, in some cases, low-alloy steels. The fulfilment of the second part of
the condition is associated with some difficulties, because the leakage of molten
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metal from the seam metal along with cracks, pores, non-metallic inserts is also
a defect, which can become a place of stress concentration. In addition, this will
prevent other details from attaching to the structure.

Some researchers believe that it is possible to develop a welding technology
that will allow us to obtain a sound (free of defects) weld.

The authors of the article believe that there are appropriate techniques, weld-
ing materials for welding the thin-walled lightweight metal profiles, and the op-
timal technology can be developed after conducting relevant studies and experi-
ments.

Studies were performed on 2, 3 and 4 mm thick samples in the laboratories of
Akaki Tsereteli State University. Manual electro-arc welding post with power
supply ADF-1202 and semi-automatic welding machine BIMAX 4.165 were used
for obtaining the sound (free of defects) welded joints.

The use of manual electro-arc welding equipment was prompted by its uni-
versality. It can be used for the construction of buildings, as well as during in-
stallation work, and most importantly, welding can be performed in all spatial
locations. In semi-automatic welding, there can be used welding wire with a
diameter of 0.8 mm, which allows to weld parts with even smaller thickness. For
welding, there were used the welding wire CB-08A with a diameter of 0.8-1.2
mm and the electrode YOHMU 13/55 with a diameter of 2-3 mm. Carbon dioxide
was used as a shielding gas.

In manual arc welding, the use of a 2 mm diameter electrode with a welding
current of 70-80 A during the “backhand” welding in the case of a 450-degree
angle electrode, gave good results with a view to avoiding the weld penetration
during manual electro-arc welding. We obtained similar results during the “fore-
hand” welding.

In automatic welding, a defect-free welded joint can be obtained with a 1.0
mm diameter electrode wire with a welding current of 150 A.

The results obtained could be considered as preliminary ones because in the
manufacture of large structures from the thin-walled profiles unforeseen events
may occur and it may be necessary to adjust the welding materials and welding
modes.
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Ocean Engineering

An innovative measure to protect the coastal zone of the sea located to the
south of the "City channel" runoff of the Rioni River (from erosion)
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The paper discusses environmental and geomorphological problems in the Black
Sea city of Poti. The impact of the new port protective mole on the ongoing erosion
processes along the coast has been assessed. Using geotubes, an innovative scheme for the
protection of the 400 m long shoreline south to the confluence of the Rioni River “city
canal” has been developed. This shore protection scheme is effective only in the vicinity
of the confluence of the "city canal", where the sediment is brought by the south direction
flows generated by the river. For the selected storm, the propagation and collapse of the
waves along the coast are investigated. The formula for calculating the transformation
coefficient is selected. The stability of the structure of geotubes during storms is evaluated.
The western part of the coast guard construction designed by us causes the overrun waves
to crumble and reduce the ripple load on the shore. Their placement under water ensures
the return of returned water to the sea without additional circulations. At the same time,
the northern and southern parts reduce the impact of coastal currents on the coast, which

has a positive impact on the erosion processes taking place there.
Keywords: wave, shore, erosion, geotube.

Introduction. Seaside region of Georgia suffers from unsolved problems of
environmental and geomorphological nature for several decades, because of
unsuccessfully designed and implemented hydro engineering projects of various
purposes.

Mentioned problems of geomorphological nature in Poti coastal strip begin
from 1939 when river Rioni was entirely thrown-over to the northward of city.
Although this action saved the city from frequent floods but at the outskirts
the irreplaceable deficit of beach forming sediment was created. The sea
catastrophically washed out the coast of Poti and pushed it back for hundreds of

meters (Fig. 1). 187
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Fig. 1. The scheme of Poti coastal strip.

In 1959 on the river Rioni, at seventh kilometer of Poti northeast, the
watershed hydro complex was built with dam-bridge and lock-regulator. Its
function involved return of up to 500 m?*sec of river flow to city old bed and
compensation of existing deficit of alluvium (400 000 m?/year) on seacoast by this
manner. But at the flow more than 300 m?/sec the city once again was subjected
to the flood because of precipitation of channel bed and deformations of sea inlet.
To the south of the port, a sediment deficit of about 200,000 m*/year was formed,
which led to the washing of the coastline.

Today a new reality has been created on the Poti coast. The construction
of a new port in Poti is beginning, the barrier pier of which will start from the
southern branch of the delta and enter the sea at a distance of about one kilometer
(Fig. 1). The construction of a protective jetty for a new port in the coastal
zone of Poti will reduce the mass of sediments and limit their transportation
to the coastal zone. This will contribute to the emergence of additional erosion
processes, especially to the south of the existing port.

Currently, the coast south to the confluence of the Rioni River with the
"City canal" is being intensively washed away. Poti-Novorossiysk fiber-optic
underwater internet cable runs through this area. Strong storms that occurred
in 2014-2020 caused intensive erosion of the shore south to the runoff of the
"City canal" of the Rioni River and the shore retreated 70-80 meters back in the
last 5-6 years. As a result, the underwater cable was bare, the sea reached to the
distributor well and jeopardized the functioning of the optical fiber cable (Fig. 2).
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Fig. 2. Washed out coast at mouth of “City channel”.

In case of inactivity, continuing washing the shore at this intensity will
further increase the erosion rate. It will endanger not only the functioning of the
Internet cable, but also the entire southcoastline of the confluence of the "city
canal.

basic part. For rehabilitation of eroded sections and disintegrating hydraulic
constructions in Poti region we propose the well-known technology but not
used in Georgia, providing the use of geotextile tubes (geotubes) filled by the
sand.

The scheme of protection from erosion of the coast, which is located to the
south of the "city channel" runoff, is shown in Fig. 3. Two types of geotubes are
used to construct the structure:

1. Geotubes (4-12) - GT1000, with length - 50 m; Diameter - 2.5 m; Height 1.5
m; Width -3,2 m, maximum distance from the shore 130 m. The geotube will be
located underwater, at a distance of 0.4-0.5 m from the surface of the Pacific Sea
(Fig. 3).

2. Geotubes (1-3) - GT1000, the length of which is 60 m; Diameter - 1.6 m; Height
1 m. Geotubes 1 and 2 will be located 0.2-0.3 m above the water, while the 3rd
Geotube will be located approximately 0.2-0.4 m below the surface of the Pacific
Sea (Fig. 3).
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Fig. 3. Scheme of erosion protection of the area south of the "city canal" using geotubes.

Note that this coastal protection scheme is effective only in the area of the
confluence of the "city channel" sea. During a storm, waves collapse on geotubes
3-12, and, therefore, their energy decreases, and 1-2 Geotubes help to catch
sediment from the southern streams to the shore. As a result, we get a beach 40-
50 meters wide.

According to the Poti meteorological station, the levels of sea water rise are:
very high - 1.3 m, high - 0.5 m, low - 0.2 m, very low - 0 m. The coastline is sandy

=0

and the average sediment diameter is 250 = 0:25 mm. The average slope of the

seabed is @ = 0,016 Tpe average velocity of coastal currents is 0,1-0,25m/s.
During severe storms, the first wave breaking occurs at a distance - 280 + 370
m from the coast, which leads to a decrease wave energy and the wave height of
reaching geotubes varies in the range Hi~16+ 2,04,
Typical scheme of geotube placing on sea bottom is shown in Fig. 4 where
apart from main geotube, the geotextile bedding and two anchoring geotubes are

seen, which protect main Geotube from the washout.

Fig. 4. Sceme of plasing of geotextile tube on sea bottom.
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In Fig. 4 denotes: H; He_ s the

height of the wave after passing the geotube; R _ maximum geotube height; d._
water depth; & - maximum geotube width; b length of geotube contact with
ground; Rt is the distance from the surface of the calm water to the geotube crest
~he=h—=d;l_ gistance from the main geotube to the anchor geotube.

The efficiency of underwater geotubes and the morphological response of the
shoreline depends on the transformation of the waves during geotube passes. The

- the height of a significant wave in geotube;

coefficient of wave transformation is determined by the formula (D’Angremond
.. 1996):

K.== 0=K. =1 (1)

The empirical formula for determining the Coefficient of transformation of a
wave while passing a Geotube is (D’Angremond 1996):

hr _ .f_
K,=—04- 0,8 - 1— g 088
08 (2) - (1-e0st) E

where = is the Irlbaren coefficient.

(2)

After passing the geotube, the graph of the dependence of the wave height H
on the maximum width of the geotube Bt is shown in Fig.5 (Eq. 1 and 2).

0.55
0.5 ‘\
0.45

H, N

0.4

\1
0.35 ~——
0.3

By

Fig. 5. Dependence of H: on the width of the geotube.
Fig. 5 we obtain the data for the geotube we have chosen: if the width

B: =32, then . H:=038

is M; Waves of this height pose no threat to the
coastline.

In the case of storm waves, the stability of geotubes and, therefore, structures,
requires the calculation of wave loads on them and an assessment of stability.

The maximum wave pressure on the geotube is calculated by the formula -
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P = Pz + P.;, where Pis the dynamic pressure caused directly by the collision of
waves, and P_,is the hydrostatic pressure, which depends on the height of the wave
crest rise above the calm sea level.from (Shuleikin, V.V. ... 1953) P, = p(V(x) )"

, where Vx) is the maximum wave velocity, equal to xH(x)» Where x-

. Vix) =
distance from the runner. £ T

the height of the rise of the wave crest above sea level will be:

H mH 3 miH®
(=70+5+ =)

from this
 par o PEH o TH 3 R
Finally
_ prt(H(=))® | pgHix) mHix) 3 m'H(x)®
Po(x) = = T . a+ 2A(x) *3 Afx)? }
Py = 4,8
After the calculation we get 7 " mr In fig. 6 shows a diagram of the

location of the geotube on the seabed and the forces acting on it.

Fig. 6. Submarine geotube and forces acting on it.

The cross-sectional area of the geotube is S = 5 m?, so the weight of a 1 m long
geotube (filled with sand) is equalto G=p-g-S=1,6-10*-9,8 -5 =80 kn. The
surface area of a 1-meter long geotube is 7.85 m?, so the compressive strength of
the waves acting on its quarter is approximately equal to P =P - 54 =4.8 - 1.96 =
9.82 kn. The maximum width of the geotube is 3.2 m. In order for the waves to
turn the geotube, it is necessarv to satisfy the inequality (Fig. 6):

113-P>16-G
which is impossible. Based on the analysis performed, it can be concluded that
the structure is resistant to waves.
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Conclusions. The coastal protection structure designed by us has a smooth
shape and does not cause additional turbulent effects. The western part of the
structure will cause the passing waves to collapse and reduce its energy. Placing
structure underwater ensures that they can return to the sea without circulation.

In the northern part of the structure, water from the southern stream of the
Rioni River will overflow, and sediments will settle in the closed area. In addition,
it will prevent sediment from being carried out of the geotubes, north-facing
coastal currents created by southwestern waves. the construction in the southern
direction will weaken the impact of coastal currents created by the "city canal",
which will have a positive effect on the erosion processes taking place there.

The coastal protection structure designed by us will not interfere with the
redistribution of sediments introduced by the "City Canal" of the Rioni River
into the coastal zone, since the sediments introduced by the "City Canal" flow
into the sea at a distance of 335 meters from the coast, and then waves and coastal
currents will redistribute them to the coastal zone.
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Bp(2,(an)) = Bp1(2,an)) * Bp2(2,an)),

535056, (3b50s, Bp1(2z, (an)) MFY39®B0 BMBEIG0ss D-8o. sd0@H™I,
MO0l ©s3F30EI00LsMZ0L Lo3da®molos 3sb39bmm, Gmad

ngll Bp: (Z: (an)) = sz(l: (an))- €))

5300B0M®  MPsM0MINwo  BMbJzool  dmoegzs@o 9609369 mds
Inw = In|w| + iargw,

- < argw < 1 (8)-b doerom
P 00 k
1_|an| 1 1_|an|2 1 1_|an|2
I An2) = 1n (1 - Sl -y L(Azlwy
n4n(2) n< > k(l—an k\1- @,z
k=1 k=P+1

599056 doz00gdm

1 |an|2)

BPZ(Z (an)) —e ~ Tn g+ k2 P+1k(1 @z (10)
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(7) 05 (8)-L dogrom GmEs z € Ap(1,1y)

DI (e B =

n=ng+1k=P+1 n=ng+1k=P+1

P+1 P+1
400 (1—|an|2) o 2cosp )"+1<1—|an|2)
_ Z |1 — a,z| < z cosp+1+e¢ 1 — a,| _
- 1 — |ay|? 1-gq -
n=ng+1 1—m n=ny+1
n
_( 2cos@ )P+1 1 i 1—la,2\" !
“\cosp+1+¢ 1—g¢q 11— @] ’

n=ng+1

5990056 09mE930L 306HMdOL doer00) 58MmIEobsmgMdL 3f3M030L

N i 11— |a,|?
k\1—-a,z
n=ng+1 k=P+1

DoBodM©  ©5  MVLO@IGImi  3Mgdsmds  Ap(1,15)-%g  ©s
359508y MLsbOME™  659Gsgwo  Bpy(z, (a,))-0b  MbdGI® @
BLO@NANNQ  369850mds Ap(1,75)-Bg. GOl asdmg 0po 0d6gds MIFY39G0
19969300 A (1,77)-Bg 5 FgbOHIEXYDdS 30MHMDS

lim  Bpy(z, (a)) = Bpz (L, (ar)) # 0, .

ZEAp(l,zo)
©5 96 ¢ 63d0LIYO0 FObYs 0 < ¢ < /2, sFoGH™I
lim Bp2(2, (an)) = Bpz(1, (ay)) # 0, c0.

9L 30, OMYMOF BYIM® 50360869m, 593303908 MYMEGISU.
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Analysis
On boundary properties of Bliashke-Djerbashyan
Canonical product
Giorgi Tetvadze
Lili Tetvadze
Lamara Tsibadze

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

The paper establishes sufficient conditions for Bliashke-Djerbashyan Canonical product,

in order to have angular boundary values.
Keyword s: canonical product of Blaschke - Djerbashyan, angular boundary values.

For the beginning, we have some definitions:

C - the Field of complex numbers.

D = {z:|z| < 1,z € C} - Unit disk.
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Vo (eie) — Stolz Angle, is an angle equal to 2¢,0 < ¢ <m/2 and is
formed by two chords that come out of the point e'? radius [0; e'?] is bisector,
0<op<m/2.

Ago(eie,z) = {Z: |Z — ei9| <l-rn0<r<l1,ze C,} n qu(eie) —
triangular neighborhood of the e point.

By M denote the closure of of the set M.

The limit  lim_ f (z) = llm f(2) is the angular boundary value of the
Z—>e
zeVep(el?)

function f in the e’ point.

Blaschke Product plays an important role in the study of boundary values
of the analytic function in the unit disk (Blaschke W, ... 1915).

|an| an 1 - |an|2
p(o o) =o' [ 2! 1_[ '
(2, (an)) = z @, 1-—az lanl \© 11— @z

n=1

where A + 1 is natural number, 0 < |a,| < |a,+1| < 1, lim|a,| =1,
n—-oo

+o0
2(1 ~a,]) < +o.
n=1

In case, when Y} (1 — |a,|) = +0, there are different generalizations
of Blaschke Product (Picard E. ... 1926, [Ixep6amsn, M. ...1945, 1948, 1961,
Tersagze, I'. ... 1980, Tsuji, ... 1955).

Canonical product of Blaschke - Djerbashyan

+00 P k
1—|a,|? 1/1-|a,|?
Bp(2 (an)) = 2 l l( 1— ayz )P Zk 1— ayz
n=1 k=1

is particular case of Djerbashyan product (/xep6aursn,...1948), where
A+ 1 and p natural numbers |z| < 1,

0< |an| = |an+1| <1, lim |an| =1,
n—-oo

+o00 + oo
(1= lanh = 0, ) (1= lanh"*1 < +en
n=1 n=1
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Infinite product Bp(z, (a,)) is unifomly and absolutely convergent inside

of the open unit disk, and represents analytic function with zeros

0,0,..0,a, ay, ... ay ...
A

For Blaschke product Frostman approved (Frostman ...1942)the
following important

Theorem 1. A necessary and sufficient condition that B(Z, (an)) and all

it subproducts have radial limits of modulus one at e is that

1- |an|
< 0o,
Z | e —a,|
For Blaschke-Djerbashan product similar theorem takes place:

Theorem 2.1f0 < |a,| < |ap41l < 1, lima,| =1,|z| < 1,
n—-oco

+00 +o
Y -la)f =400, Y (1= la)P* < +o
n=1 n=1

< [ 1—lagl \7*
n
and Z <|e19 . |> < +oo,
then following equality takes place:
Zl:i}rerl_le Bp(z, (an)) =Bp (eie, (an)) # 0, oo,

Proof: It is clear that

1- |an| 1- |ane_i9|
|ei9 - anl - |1 _ane_iel
1- |an|2 1- |ane_i9|2

1- @e%z 11— qg,e 9z

Therefore,

Bp (Zeig, (an)) =98, (z, (ane_ie)).

Without restricting the generalization, it can be considered that e = 1.
So, we need to prove that
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o P+1
Z (—1 — la"') < 4o 1)
v |1 - anl ’

In this case, there is equality

lim B, (z, (an)) = Bp(1, (az)) # 0, .
We need to demonstrate that, for every Ve(1), 0 < ¢ < m/2 Stolz Angle
lim B, (z (an) = Bp(1, (an), zeVe(1).
Fix ¢, 0 < ¢ < m/2. According to (1), it is vivid that

. 1_lanl
lim ——— = 0;
n-oo |1 — a,|

(2)

If z€ Vp(1)\{1} and z = x + iy, then obviously |y| < (1 — x)tge, so

1-zl _JA-22+y? _ A-x0)J1+tg%
1—z| 1—\/ﬁy2 11— x2+ (1 —x)2%tg2e
_a- x(1+ Jxz+ (- x)2tg2ep)
cosp((1 —x2) + (1 —x)%tg?e

B (1 + \/xz +(1-— x)ztgz(p)
" cosp(1+x— (1 —x)tg2ep)

3)

(1 + \/xz + (1 - x)ztg2<p) _ 1

.
xo1 1+x—(1—x)tg?e

so, for evey € > 0 exists r < x < 1, such that

(1+/x2+ (1 — x)%tg?p)
1+x—(1—-x)tg?e

<1l+eg, r<x<l1.

From the latest inequality, we have

[1—z] 1+4¢

=1zl < cosp’” € Ap(1;\{1}. %)

Because of for (4), if a,eA@(1;1), then

1—|a,| cosp
11—a,| 1+¢°

lim |a,| = 1,s0 according to (2) and the latest inequality, we can
n—-oo

conclude, that 19,0 < 1y < 1, such that
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a, € Ap(1,1), (n=1,2,...). (5

If zeAp(1;19)\{1}, then according to (4)

AN B BN Y CE [ LE
|1_anzl |1_anZ| |1_anZ| 1_|an||Z|
[1—z| 1+¢
<1+
1—|z| cosp
SO
_ CcosQ [
|1—anZ|>m|1—anl,Z€A¢(1;To). (6)

From (6), when z € Ap(1;1y)

1—la,|? 2(cosp+l+e) 1 —lanl

— =< . 7
|1 —ayz| cos @ 11— an| @)

From (2) and (7) for any 0 < q < 1 exists ny number, such that, when
n>ngy and z € A@(1;1y), we have the following:

1 |an|’ <g<1 8
H-—az 15+ ®)
Denote
1—|an|2 S 11— |ayl?\
A = (1= e D £ (=) )
1- k—1k 1—- a,z

Boy (2, (ay)) = 27 ]_[A (2) and Bpy (2, (a)) = ]_[ Ap(2).

n=ng+1

From the denotations above

Bp (Z' (an)) = Bp1(2,a,)) - Bpz(2,ay,)),

It is obvious, that Bpl(z, (an)) is continuous function in D. So, in order

to prove the theorem, it is sufficient to prove the following
il_{rll Bp> (Z: (an)) = BPZ(L (an))- €©)

Let’s choose main value of the logarithmic function Inw = In|w|+
iargw,

—n < argw < 7. From (8)
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P

C1-lay? 1(1—a,?\" X0 11— la,?\"
In4,(z) =In| 1 B ZE 1=y =_Z T/’
n =1 Gn? k=P+1 Gn?

According to the equation above

2
Bpo(2, (an)) = ¢ Ziononi 2= SRRILE L )

(10)
From (7) and (8), when z € Ap(1,1y)

>y A S S (e

n=ng+1 k=P+1 n=ny+1k=P+1

P+1 P+1
+oo (1—|a__nlz) e (- Zeosy )"+1(1—|an|2>

_ Z |1 — a,z| < Z cosp+1+e 1 — a,|
- £ 1_1_|an|2 4 1_q
7’!—7’!0+1 |1_ mzl TL—TLO+1
+o00
_( 2c0s@ )P+1_ 1 Z 1—|ay,|? P+1_
cosp+1+e¢ 1-q 4 11— @] ’
n—n0+1

According to this and the theorem, we have uniform and absolute
contingency of the series

Z Z (1— Ian|2>
n=ng+1k=P+1 1= anz

on Ap(1,1y) and so, the uniform and absolute contingency of the infinite

product sz(z, (an)) on A@(1,71y). So, it is the continuous function on
A@(1,1y) and condition is satisfied

?:r)rll BPZ(Z' (an)) = sz(l, (an)) * 0, 0.

z€Ap(1,20)
and because ¢ is any angle 0 < ¢ < /2, we have
lim Bp2(2 (an)) = Bpz(1, (a,)) # 0, 0.

This, as we already mentioned above, proves the theorem.
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350099530379M0 oBogo

9m396¢ Mo ©M933M0L MgMmMoolL LEsGo3ol 300390
3MGYgeo 30ys LsbsBEamM s9mEsbol 39MOsEOEo dgmmEoo

53mblsBols glsbyd
3mUGs bgabadg
33930 §9Mgmeol Lobgardfogm mboggdlodg@o
JMmo0bo bogdsMmggem

kostasvanadze@yahoo.com

6536800 dmd9bH«0 ©M9350M30L 0gmGHool LHo®ozol gsbdmmgdobsmgol,
0563035000090 d3OABYgro  Losbewemo  s@ob  J90bggzs90, 35600530490
090002000 50mblboemos LabsBmatm s0misbs, Hmas sGob Lsbmzs6Bg migdramos

3900050030¢900L 39JAHMM0 ©s dHb3s.

5335630 boBY3980: 00239610 OHY3900MmBOL JMHOOL bHsHOZ0L 3063900 Bogs
LsboB3m™ 38m;3bs, 39H0530XIm0O 89000, Bbjz0mbsero, 8s00bodoboMgdgero
39JO06-8bJ60s-

10.  9m3g6@MMo  ©M93500Md0L MMMl LBEIBH0ZOL  JOHMYZIMMZID
396@™M9d5L MO0 456BM0Egdol 90mbg935d0 oGO0 BMMI00 53
3990092 Loby (bamenenmsuau 1969: 41-44)

A(ox,v)u(x)=0, 1)
boo3
A(@x,v) = [Akj (8x,v)]2x2 ,
2

Akj(ﬁx,v):5ij(y—vA)+(/1+,u+vA)8xaa , k,j=12,

k=

u=(u,u, )T 3PP JOOL 3gJHMM05, A @3LOL M3GOIG™MO0S, I,
36mB939M0L LoddMEM™s, A, 4 ©S Vv ©M)3500 dMB03900s5. 50606 O
3990003900 530595309096 d99gy 306HMdIOL
u>0, v>0, 34+2u>0. (2)
300d35m, D’ 8563035083990 Lslitrmo mmysbBmdowgdosbo s6gs,
H@ol  bybegs®o S Bgzewymo, C, 0<a<l 3osbol FoMos.
D"=D"US.
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d390mo  309olbdgdm, ®md (1) obGHMEgdol MYy sGICro
u= (”1 N78 )T 59mboblibo 53059mB0gdl 8909y 30OHMdIYBL:

uec'(D)NC* (D7), w-= (%—%] c(p7)ne’(p7).

ox, Ox,
sbawy 9936086mm, Gm DT 56930 GgyrIescveo u:(ul,uz)T Qo

V= (Vl, VZ)T 3993H™O-9369(30980L5M30L  sEPOEP0 593L AMOboL T939y
xmOIMols (Cranazze 1978: 159-165)

j[V A(ex,v)u(x)+E(V,u,v) Jx = I[LV )]+|:Tu(y):|+dys,

bogS3
LV<y>=L<ay>V<y>{Vl<y> )22 }

Tu(y):T(Gy,v,n(y))u(y):{Tl,rz,v d (OL %ﬂ

on(y)\ oy o,
= Gul(y)Jr n vuly)+(VA+u)n % %
£ =22 () )+ (o2 )(8% ayzj,

=22, () () o () 222

0 _, 0,0

n (y) = (n1 (y) 1, (y))T S Pocolodo y= (y1 Vs ) D9o@owdo
3931930 2569 bradogol Tgliodsdobo gOHmMIMEm3560 39dGHMGM0;

E(V.uv)=E(uwV,v)= 3’“2/’

L1 “;{ax J[alf GVJ
4
(ax J[Zx =) )

W3 22 )0 (% o
ox, \ ox, 6x2 ox, Ox,

(3) @b O3 V =u 6303]31)

divudivV +
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3 Lgobadg

I [u A(ox,v) (x)dx+E(u,u,v)}dx = ![Lu (y)]+ [Tu (y)]+ ds, (5
bocgo(g

2
E(u,u,v)= 3/1+2,u vu |* +— /IZ(—+ J+
p

p#q q

2 2
BRI O I NN A
3794\ 0x, oOx, 5 | ox, ( Ox,  Ox,

p=l
(6)-5b Bons BBL GMI £ (u,u,v) 5090005 PoblsBOzMMEo
339Q0MGHWIO BEMTd. 5TLbMob E (u,u,v) =0 256@ M@ gd0olL 5dmbsblboo
w (x)=b—ax,, u,(x)=b,+ax,,
Ls@ss @, b, @s b, 63d0LdogEo Bsdz0wo 3vEB039d0s.
sbs gob30bowmo gmbjzombsgo

H(u,v): j E(u,u,v) dx, 7)

D+
Lbosg £ (u,u,v) 239BLSBOZOM0s (6)-00m. BgIM 50b0TE)0EE 3boos,
™3 (7) 05090005 35bLsBZOo BMbJz0mboeos.

20, 658G3do gobobowgds 990gy0 sdm3bs
D" 56930 3030300 (1) gobEHM@gdol obgmo u(ul,uz )T 9MWOHME0
59mbsblibo, MHMAgwos 530594mB30egdL 9999 LoLOBOZMM 30MHMBSL

[L(ay)u(y)T:H (¥),u, (¥ )%—%” =f(y), yeS, ®

oy 2

Loog f = (fl,fz,]g)T , C*(S), a<a<l gwsbob  Bmpgdmeo

30JOMO-gbg3oss.
50bodbemo  sdmEsbs  §oMdmoagbls  dmIgbGHMMo M35 MdOL

090O00L bEdEHOZ0L doMzger Fogd Lobsbuz®mm s8mEsbsl ©s dsb (7 );

5036086530m.
(1 ); 50m3o6sl  gosBbos  gMmOogMHmo  53MbsbLlBo s gl 53MbsbLBO

3396305 ms  3goMmOLy s 0BEJIMIWNO  9BBHMEgdsmS  MgMGO0L
399mygbgdom dm3gdmeros 3. dsdgwgodzool Bgdmo  B00mMYdIO

JOHMA530.
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bgdmo  50bodbmo  sdm3sbol  STMbLLs  dm(3gdmeEos 3905300
3d90mEob 459mygbgdom. 930370 0s 890009y MgMMTs.

0gm®9ds. (7) 89b6Jgomboeols  dsdobodoBomgdgro uz(u],u2 )T
399&HM6O-3bd 300, 3590b s FbMermE 3590b FoMdmopqbl ([ ); 5dm3s6ol
59mbBoblBL 099 ol 53059 FBogBL (8) LolOBOIMM 30OIMBSL.

©59%303905. XIO ©5359()303M 306MHMdOL L53TsMOLMdS. 300d35m, (7)
3vbdzombool  3530b0boMgdgo u = (“1 U,y )T 399&H™MM-93bJ30s
5305gmx530@gdL (8) LobBOZH® 30OHMISL. ©3IHI0EM®, G®MmI u(x),(7 );
50m3560l 53mMbsbligbos.

58 doBbom Qsbzobowrmm u(x)+8h(x) 399HMM-1bd30s, Lowss &

B6980L80gM0 B8EZz0O LMo Bwdogos, boewm = (h,h, )T =0

D" 56930 B6930L809H0 Mgy M@o  39dGMO-8mbI30ss,  585LmMb
53059 x80eqdL 99009 306HMdL

[L(ﬁy)h(y)T:H’a(y),hz(y ,%}ZT—%T} ~0, yeS. (9

3936036, O™ 9ergdgb@o®vcro godmmzergdol 99wgao 030093
(0b, (4), (6), ©> (7))
H(u +&h,v) EH(u, v)+ 25H(u, h,v)+ ng(h, v)>0,
(10)
SR AT

H(u,h,v): j E(u,h,v) dx. (11)

D+
by, (3)-00 vy ©ogdzgdm, MMd V' =h 85906 (9) 3om®dol o (11)
BOFYwob bygdzgwdy ©sgfame

I h(x)A(ax,v)u(x)dx:—H(u,h,v). (12)

D+

dgmey db6cog, 5056 u (x), H(u,v) x3196J30mbogrol
05806080B06Mgdgo  39d@MM-BMbJEoss, sdsbmsb (10)-do & bgdolidogMo
b3 sMY0o 399T0305, 5d0EMI (10) BMMIM0Esb J03009d0

H(u,h,v)zo (13)
50609350, (13) GHMMmdol 15x3Ydz9w DY (12)- 6 odMIObsMYMBL
j h(x)A(@x,v)u(x)dsz. (14)
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sbs dbgg9emdsdo, Mg 3030093 08 GodBL, G D 56930 h(x)

69d0LdogMo  bmeEobogsb  goblbgogzgdmo  MgaMErsMImo  3gd@EHme-
339693095, 35806 (14) BHMEmdoL bsxgMAIZgE DY FoMEHOZ9® ©35L33bom HMI

(7) g9bdgombseol  dsdobobomgdgero u (x) 399HM6-339bg430s
o690 (1) 963MErgdol MY sGHEmE® 5dmbobligbl.

JgmeMg dbM03g, M5B  306HMdOL  Mobobdo (7))  Bmbdiombogrols
359060B0oMm9gd9w0 39dBHMM-3bd30s u(x) 53054mx300mgdL (8) LobobEgzMm

306md, sdo@md (1 ); 5803560l Fglobgd  9H00EYHOMdOL  MgMEgols

LoxgmAdzgDy, FoMGHOZ©  ©O35L33b0om, M3  (7)  gmbsombsgrol
3590b0Bomgdgeo u(x) 30dO™O-3mbJz0s  sGob (7 ); 58m3960L

58mbsbligbo. 5960y, 30MHMDBOL 155305MOLMdS HTBHIOEIOVIC0S.
sbans ©5359(3H30(3MmM, MJMMIOL 530 gOMIOL 30OHMDS. 30350 (7)

+

396J30mbocmols  3s80boBomgdgwo u(x) 399HMM-3mbg305, 6oL (I ) ;

58m3560l 53MbBsbLBo. Igmg FbM03, 450MmIEObstg 5990 gOHmsEgBHNMdOL

0990l Mobobdo, Ibmwme Imzgdmnwo  f =( JisSos f3)T 3994H™6-
3996J300LsM30L 900 99bgds (8) LobOBZOHM 30MHMBLL. BoToliosdy,
30MHMIOL 930 GICMBS3 ITBHIOGEIOM0S.
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In the paper the boundary value problem of statics of the moment elasticity theory is
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10. The homogeneous equation of statics of the moment elasticity theory for the
two-dimensional case can be written in the matrix form as (Basheleishili)
A(@x,v)u(x)=0 (1)

where

A(@x,v) = [A,g. (8x,v)]2x2

2
Akj(6x,v):5,Q.A(,u—vA)+(l+,u+vA)aaa , k,j=12
X,

k=g

0,; is kroneker's symbol, A is the Laplace operator. u = (ul,u2 )T is vector
displacement A,z and v are elastic constants. In the sequel is assumed that
u>0, v>0, 34+2u>0 ()
Let D" be a finite two-dimensional region bounded by the contour

SeC*™, 0<a<l

. T . . . .
A vector-function u = (ul,u2) is said to be regular in D" if

uec'(D)NC* (D7), a):(%—%jeCz (p7)ne ().

ox, Ox,

Note that for a regular u = (u,u, )T and V =(V,,V, )T vector-functions we

have the Green formula (Svanadze 1978, 159-165)
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I[V 8x v )+E V u,v ]dx I[LV )T [Tu(y)TdyS, 3)

where x=(x,,x,)e D", y=(y,y,)€S,
o, 6_@

LV (9)= L@V (») - [ ()0 22

Tu(y)=1( ,v,n(y))u(y)=[rl,r2,v 0 (%ﬁiﬂ

on(y)\ o,
( ) . [81/{ ou
7, =2u +An (y)divu(y)+(vA+u)n, ()| —%2——1 1|,
1 ( ) 1( ) ( ) ( ) 2( ) ayl 6_)}2
T =2,uau2(y)+/1n (y)divu(y)—(vA+,u)n (y)[%—%j
T an(y) N o,
8 ov, oV
E(V,u,v) E(u V,w)= 34+ 2udlvudlvV+ yZ( qj( Ly qJ+
3 rma\ Ox, 8 , )\ Ox,  Ox,
v, 2
+— /JZ 0 —qu +VZ 0 au % i %_% .
a 6x ox, 0x, 50X, 8x1 ox, )ox,\ Ox; 0Ox,

4)

From (4) when V' =u we obtain

I [u ax V )dx+E(u,u,v)]dx::[[Lu (y)]+ [Tu(y)T dsS, (5)

where

2
2 (O ou
E(u,u,v)z?M'J;Z‘u|ah'vu|2 +%,u2(au”+8xq] +

AN P
2 (ou, ou,) & [ o (ow, au)|
1 u u
oy | L v L S
3792\ 0x, Ox, P ax 8x ox,
Owing to (2) it follows that E (u,u,v) is the positively defined quadratic
form also note that the equation £ (u, u, v) =0 admits a solution
u (x)=b —ax,, u,(x)=b,+ax,
where a, b, and b, are arbitrary real constants.

Let us consider the functional

H(u,v)z I E(u,u,v)dx, (7)

D+

213



03040 63AANINL  LOLITNIENBM 'J603IGLOGIGNL 3(O33I, 2021, Ne2(18)

where E(u,u,v) is defined by (6).

According to these results we can say that (7) functional is a positively defined

quadratic form.

20. Solution of the first interior boundary value problem. The first interior

boundary value problem of statics is formulated as follows (Basheleishvili): find

a regular solution of equation (1) in D" satisfies the boundary condition

[L(av)u(y)] = [%(y),uz(y),gyif—%} —f(»). yeS. ®

where f e C*” (S ), a <a <1 is given vector-function.
Let us denote by (I ); the (1) (8) problem. The following assertion is

true.

The (1 ); problem is uniquely solvable.

Let us now prove the following.

Theorem 1. The vector-function u = (ul,u2 )T minimizes the functional
(7) is a solution of the problem (1 ); only if the condition (8) is fulfilled.

Proof. At first let us proof sufficiency of equality (8). Let, f ( y) be such
that minimization of the vector-function u (x), of the functional (7) satisfies
condition (8). Let us show that the vector-function u(x), is solution of
problem (I ); .

At this end let us consider the vector-functon u(x) + gh(x) where ¢ is an
arbitrary real scalar constant, and /s =(h,h, )T #0 is an arbitrary regular

vector-function in D' and satisfies the condition

[@HO] =/ [A0) ()

Elementary calculations yield (see (4), (6) and (7),

H(u + Sh,v) EH(u,v) + 25H(u, h,v) + ng(h,v) >0,

(10)

on, _oh

T +
, — =0, yeS. (9
o, ayz]

where
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H(u,h,v): jE(u,h,v) dx. (11)

D+

From (3) if V' =/ by virtue of (9) and (11) we obtain

j h(x)A(ax,v)u(x)dx = —H(u,h,v) . (12)
D+
Let us note that since in (10) ¢ is an arbitrary real scalar constant and the

H(u, v) function at u (x) attains minimum therefore we have

H(u,h,v):0 . (13)

By virtue of the fact /(x)#0 is an arbitrary regular vector-function in
D" therefore owing to (13) from (12) it follows that u(x) is a solution of
equation (1) in the domain D™ .

Finally, from the above arguments and the fact that problem (/ ); has a

unique solution we conclude that if (8) condition is fulfilled then the

minimization vector-function u(x) of the functional (7) is a solution of the
problem (I );
Now let us show necessity of condition (8). Let f(») be such that

minimization vector-function u(x) of the functional (7) is the solution of
problem (I ); We shall show that condition (8) is fulfilled. Since the
minimization vector-function u(x) of the functional (7) is the solution of the

problem (1 );, owing to uniquenes theorem, we can conclude that (8) is

fulfilled.

Finally from uniqueness theorem and Theorem 1, we conclude that

minimization vector-function u(x) of the functional (7) is the uniquely

solution of the problem (] );
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