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3. Bogmgoba, o. 33mabeos, o. mg0bosbodg

WMm3oHYdMwo  fysewdo  blbso  ggbmemGo  bsghHomgdo  ddMowo
603009693930l 7-7,5%-05, bmwm L3oGGdo blbsol  8,5-9 %, Gos
59mb35¢o Imbogdos 9duB®meaab@ol (fgwoom sb 030600 gobboggdmwo
90000l B30OGOL) FgMBI30LIMZ0L.  bsEwMYoMGms© gmmdbol Hoidfsdo
09odo blbowo g396m©o bsgMmgdo ddMswo bogzmog®mgdgdols 9,8-10%-0s,
bmm b3oMEGdo blbswo 30 11,8-12 %. bemerm ym@dbols (j39bLs s Hdowmddo
30 651-673 93/ (Rajha,... 2013; 3ampomeros 2013; Xap6opr 1993; Schwitters
2001: 45-57).

»090309M0L  (Hgodgew  5455)“  ®gMso  gmEmAbol  bgwgmerol
99b396089bG0LsM30L FgMBg3s Fob3oM™Mds L. GI0Todol, §. 35¢03MU,
0, bL3MEGOboboL, 3. boermzgol s bbgs 3bmdowo dgEbogMgdol 33¢93900s,
GIgwms 8096 ©sP960os, ™I Homgwo ygm®mdbol fodfols s 3960
R530MbMm0Yd0L 399339 mds M58m©9b0dgX IO 5FoMd9dL dom T (339 Mdsl
0900 ymmhdbol 0a039 bsfowgddo s dsmo 899339mdom  fomgwo
g496m3dboll  3080()0YIOLy O  JEMbgdl  93GHMGHOMBM  MOYsboDIGOdo
050 56 Img3Mm39050 (IMT0dody ... 1979: 79. Nilov, Skurikhin 1967).

B90d9w 5455-0b 4®Ibol bgwgmwo Vitis vinifer-b 56 809329036909,
ogo Vitis labrusc-sb 3793600 3086005, H®MIOL gm@dgho LogMME 5O
3903930 9630560006980l ©003MBOE BMOIGOL s 5T0m 5M393L
g4o963bols x0d9gd0bL EogdumbmdoHmdol 60dsbl (@dodody ... 1979).

159329Mb5EM-369396(30910 60BMgdol F39bsMgme gduEHModEHgol
MbbMZsMH0 EMMOEIL 094gbgdbgb gl Loddmderml d53mEr0dz0¢gd0
boebm®  dgoobsdo. dbmmmo oo 89-20-9  Lowmzmbol  dgmeg
Bobgz06m0sb dog3o @oLLdsF0  derogMImddgo Lobmgbwemo Fo@dmdmdol
Podocms Lodmogdgdol Fodmgds-godmygbgdsl, HmIgedsi 396 9958396MbS
@5 3000Jom  oBom©s  06BHIMILO  93MMAOMEE LIRS BJMHSOO
g496m3bols (HMIgms 329eGH035:300L 30Mm3gLA0 56 250m0yYygbgds Lbgoalbgs
Lobols dbs3dJ0d0353JO0 s 965-930eMA0M0 Bolydgdo) dgs®o bofiorgdols
903600mx3b3b0wgdBg, 9JuBHEedBHdLs ©@s  3mb39bGHMGJOYY, HMIgwms
30330HoEosl  dwogho  sbGomJLobGHMGO 9BIJBHO0 s LEIMOMbsEM-
369396300 3@ 963050 2556605 (Augustin ... 1997; Asadujjaman ... 2008;
Banerjee 2001; Bagchi 1998; Cohen ... 2001; Cheng ... 2007; Dinicola 2012).

ROGHMMYM30M0 1593 Obsem-36939630o 560369900l
361935693gd0L  d0dsM  ImIbToMmgdgms dBsmo 0bGHgMglo IMog5¢ds
R9dBHMMTS 2565300005, U BOJBHMMO0s: bgwgmEol sMoEHMILOOHMD,
9033900L5 5 FB5EYOOL LOTSM G039 S 3TOPOMO JBIJBJd0L SEOJMbs
(Quideau 2011).

36535000 Bsdg3609MHm 330935 5LGHMMOL 39656090 B9bmegdo
oo 93393 BMBJEosl 9Gs JodEHMm 0d 9;39b5MgMro  MmGYSBoBIoL
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90856 250m003)35390L,  MMIGdo 0bss  WMZO0HYIMWo, ModgE
00 5053056900L5mM30Ls3, MMIgdoE 93 I39bsMIMo  MMA60HIGdOMm
0330090056 (Prieur ... 1994; Preuss ... 2000; Dinicola 2012).

33€930b md0gJA00 ©s 890mEYBO. 33130l MBOYIAL FoMBmapgbes
0996M900L  393965b9mds-0903069mdol  bmbsdo 3030609000,
Vitis labrusca-li 30dG0@vo 35Bol xodob ,bgodger 5455%-0L ymedbols

Byowgmmol  dgoo  bofowgdo.  sggg  odhol  dozmmababowgdo,
998G®59BH9d0 s 3Mmb396GHMEYdO.
903600m53b360e9d0U, 9JuEHMSJGHII0LS s 3MBEIBE MBIl 33eg30LsM30L
399m30ygbgom  6s890M™m39 BoBO3M-JodoGmo:  gM530093H 00,
9JbG®sgdzomwo,  B39JGHOIMOO  ©S  JOMTGHMPMOIROYO  IJNMOYOO
(3960dg ... 2019; COMPENDIUM OF INTERNATIONAL METHODS OF
ANALYSIS - OIV. 2012).
> Byowgmmbs s gduE®edBHgddo  filyewols s  dIMSwo
6030009693900l F99339eMdL  LOBOIMOZPOM  MGMHTMYMH30E (300
dgomoom -I'OCT 28561-90.
> L59MOM B96MEGOOL MoMmPIbMdMOZ sb5eODBL Fsbgbom
Folin-Ciocalteu-li  ©95396h0®  L39dBHOMBRMEGHMIGGHOMO  FJNMPO.
3960dmn (odfolb  ©odMdsgadeo  303MMmxbabowgdols  gduEModiosl
39b9bom 36-54 %-0s60 gmowol L3oMEHom 42-45 °C 39d3gModvIMHolos
@5 3900MEYo dmM930L 3000930 7-9 Losmo. doMgdwo gjuG®magd@ob
1 9e0-b 35093B900m 25 . IMEMYEMdOL 3Medsd0 S 35053 Jdom 0,5
d. H,0-b, 1 d¢v Folin-Ciocalteu-l 695396@b @5 399m3690m 8 ol mmsbols
G9939605¢ 65D, 9999y 39853900 10 d¢» 7% Na,CO,-b, 3:¢0dsls 35319dm
H,0-00 @5 3594036900 2 Losmol gobdsg3emdsdo momobol ¢98396o¢w®sby.
39bLsBP3ML gobgbo 750 63-By. 3MBEGHOMEO® 30090m Tglsdsdolo
998G®5396G0L 1 8- o 25056 08539 3OMEILL. F9BLEBLZMOL Tg9as©
900900 dmbs3gdgdol  2oesbysM0dgds bmM309wgds ool dxo39L
153500dMM IMHODY.
LogmO™ g9bmergdol G993390MdS 290MOMZEGOS GMEMTMEIO:
X=(DKVF)1000 /m
LoSE, X - LagMOM Ggbmergdol 999330wMds, 3y/39-00;
D - 0330360 15003600395
K — 2500l 955359 25000056306:08900L 3009930309605
F — 956%03900L 5359@mM0;
V = 99b¢®5gGob Loghmm dmErenmds, dev;

m - by9dLEAJ30ME 50900 by gmeol dobs, .
> LogOOM  BWH3MbMOEIIOL  MOMIbMdM030  goblabwzMs
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AICL, -0l ©95g&0300 139dEMs M0 FgnmEom - bosbserobmo s©0gdIo
9JbG®59dBHoL LogEM FMEFWMOOEID 50gdM 1 Ie-b soglgdgb 10 dg»
AmEmdol 3000530, 935¢9ds 5 ¢ H,O, 0,3 d¢w 5% NaNO, s9mgbgdgb 5
fmol, 3990097 995909 0,3 8er 10% AICL, 59m369096 6§00, 39997 98¢
2 d¢w 1IN NaOH-U o 9bLsbpgts beogds 510 63-Bg. Logmb@HMms 0©gdqb
d9L50530L0 9JuEBHRI6EOL 1 Be-U s J5056 03539 3BI(3gLL.
39BLOBO3MOL  Jggyo  B0MgdMYwo  Jmbozgdgdol  goosbysMndgds
bm®30900905 ®EH0boL Bs3owodGmMm IMHODY. LogMOM BEs3MbMOYdOL
399339 MdS 259M0M3¢J0S BMOIME00):
X=(DKVF)-1000 /m
LooE: X - LagMHOM Ferog3mbmogdol 99339 mds, dg/33-30;
D - m3@¢03w6m0 bodzM039;
K — ©006%9 9500563560:089000L 3095303096303
F — 296%53900L 8359@m60;
V = 943 sgd@ob LogHom dmErenmds, de;
m - bygdLEAOSJE30ME 500 by gmeol dobs, .
> 53393 600Mdgddo  bEHOMJLOIBGHMOO  5dEH03MdOL
390LsBO3MOL  GOHMN-9M0 BIOMME 2930 3ggdYwo  Igmmeo (DPPH)
05300 BOCM  MOPOIZIEOL  3MWMMH0TYIGHO05  M5035¢0ol  59%-0560
06300069000. 93bGH0MmJLoIBEHWMOO  5dBH03MdOL  AobLEBE3GOL DPPH
990Mm©Oo 9GOl LHMOIRO, FsMEH030 S BMLEGHO  BHILG-09MEO, MMIGEO3
39900996905 Lbgoalbgs bsgMmgdol JogH ™o30LvBI0  MOOIOGdOL
3900330l MbBomol olvygbo 96v) 1533900 s LOLEgEO 3MHMYIIE OOl

36300 IbEHWOMdOL LY Ibs.
DPPH - (CH,,N.O, M=394,33) 6350396l b&Hsdow)6 osgz0bmgs

187712

5035 Jodbodor®o  dmoboddoo 515 - 517 B3 -Bg, GmIwol
99560560 g9duE®odGHol dgfedo 0obxygMo FgngMoEmds S©0EA960L
0900390 033wgdd ©0d Yzomesdy (Okawa, M.,... 2001; P. Padmanabhan.
2008; Oszmianski, J. 2005) ©95930s 89900930 bggdoom dodobscmgmdl:

DPPH + AH DPPH-H + A.

DPPH. +R. DPPH-R,

Loog AH 56@0mglosb@os, bmwm R. - 0530Lv35c00 Go0035¢00.

6031 dols 56EH0MJLOoIBEHWMO 5dBH03MdOL 649 MO ZsE Mo FgdmF30L
5943H03m0d0b - oboYBs© Losbowobm gdu@mod@ol 1 dg-U 3ds@gdEom
3 dw-o DPPH- ol L3o®osb blbsél (0,1 mM DPPH - 0,004 g/1000¢»
900ob B3oMEdo) s 30 Hmomolb 99dwgy 39bgbom Lszzargzo bodwxdols
33032960 10d336M030L B3gdGHOHMBMEHMIGGHOMW FBLLDBPIMSL 515 BI-by.
Lo3MBEGHOMEM blBsOL FoMdmoygbls DPPH-ol blbsto, bmem ggmbl 96%
9000l L30GMEO0.
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0530599R50 M5035¢ol (DPPH) 5903m00L 0630806905 go8m0m3gds

99000930 BMOINwoo: In % = AC — AS/AC*100, bosg AC - DPPH- ol

1B30MHGH0s60 BLBIOMOL SOLMEMDB05, bmwm AS - LssbsgroBm gdu@eod@ol

BLMOd30s (Victor ... 2002).

33m930L 9909900l 36semobo. Im3zsbobgm ,BgoddIMHOL  (Bgodgwn

5455)-1 g®dbol by gmaol 60ddgdol sdwdsggds J39dma dmyzsbowo

&996mmyomeo bdgdoon:

- gm@dbol bgwgmeol ba®olbmd®ogo dsb39693egd0l oblsb®zms s
GHo39wob

35900l Y63

- gm@dbol bgowgmeols DMCSI-3odol  bsFgmg@-3eg®¢edagedo
39&96900;

- 309IOGHRELOWO EMOHEML 35om0sb §bgbdo gsdm(ibgbgs s 3gbols
OGS

- 03965300, 45-65 % Lofigolo GHgbosbmdol GHzdowo Fs3ob 353490-
LB 0To30)MHO FOMBs 9-10% Lodmermm 3H9bosbmdsdwy.

- ,%90809M0L“ ym@dbol 9-10 % #H9b05bmdsdy 90maTMso 3560Ls s
fosfob  39b3ow39390s;

- fodfol odm3ds3gds (TP2 Hammer Mill) doz6Hmfjolidzowdo bodwswmo
50-100830. g3M5gdE0sd@Y.

- 9913953900 fodfol mOxgmso guG®msdagos 36%-6o s 45%-bo
9000l L30OGHOm.

- 9JuAHGIBHIOOL  FogH05bgds, BowBHEMOE305 s Fgbdgugds  3539M0-
OOGHEOM 35050 9bbg  34-36%  ddGso  B03m0gMgdgd0ol
09933900599 5M039G9L 50-60°C 39d3gMoEesty.

- 3%3003-60(5300 35896y dgbdgwwgdo  gdbBHOagdol
35399999-Ld0ds3ommo  9OMds 61-63 % dIMswo BogmogMgdgdols
899339 d53).

1O 0do30IMH0 IOMOOL 999y J00GOIEo MHY3500 3MBEIBEMSGHIdOL
bsGOLbMdM030 356599EM9d0 dmEgdmos 1-gaw 3bGowdo.

Hosfol 00MEMYOIMSQ 5JGH0MM0 bsgmmgdo,
AOA, %
f9oedo o 3/100 g 93G5 ToboBy
L3oMEIo blbso (F=100)
39bMEMOHO | Bwogsbmo- | Bwsgsb-
306696000, Boghongdo ©9%0 ME9d0
61-63 % d9r>¢0
60309690900 3054,74 2314,16 1667,7 53,7
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OMQMO3 BoEHM9O0 3300930 565¢00B0b BB, ,,H50339MOL (Bgodgen
5455)“-0b 593953900 Fodfol [gow-L3omEH0sb0 gJuBHMod@gdo o
50 9duAH®5gBHgool  2-9@s305b0  Tgldgargdoom  (30M39wo  9BO30  353v9)0-
OMGHOEGOME  25000©gbby s dgmeg  9BHe30  35399099-d0T>30YMO
d6Md0m) 300900 (61-63 % 3OS0 b030m09M9d9d0L F9033900) MHY350
00MRBWS356M0©MH0 gJuBMOJBHJO0 BOMEMAO0IMS© 5JBHO0MO BogMmgdoL
Jo@oo 3993390 Mmd0m s dgLodsdols  deogMo  BEGH0MJLoIBEHWMGO
59303000 bolosmgds (53,7%).

31336900,  dglfiagarowos  0dgBgool  39396sbgmds-Ig03069mdol
bmbgddo 3w E0306M9do Vitis labrusc-sb 379m3bowo 30dM0Mo 35Hol
»09080960L“ (,Dg0dgw 5455) i39Mso 4mdbol Fodfosb gduBmad@gdol
900900l dgm™m©Ydo.

3980EM00o3(ol gduBGod@gdolmOLsggbym0sbo 3mbigbEMmoMgdols
9900™M©Jd0.

503906005, M 93MEMP0Ms© Lygms  ,H90309M0L* gmEmdbol
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39650 OHgbyOlgdosb  Jowgdmeo  dwogho,  bEHomJLoIbEHM&O,
00MRBW5356M0©MH0 3063963 5E0 balloom©gds B s3mbMm0gdolL Bswowo
3993390 md0o0m (2314,16 /100 9653 ddMo ToLoBg 29096900 900m)
95050 36E0MmJL0IBEHMMO sgB03zmdom (AOA, F=100) 53,7%.
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Since time immemorial herbal extracts for medicinal and preventive purposes have
been used in folk medicine. Only after the second half of the 20th century people
started production and use of potent synthetic drugs, which did not deter interest in
herbal extracts and concentrates. The paper states that a strong, antioxidant, bioflavonoid
concentrate obtained from the primary processing (grape seed) of primary raw materials
of ecologically clean “Zeimber” grapes is characterized by a high content of flavonoids.
(2314.16 mg / 100 g dry weight) and high antioxidant activity (AOA, F = 100) 53.7%.

Keywords: grape seed, phenolic compounds, flavonoids, antioxidant activity, colored
grapes.

Since time immemorial herbal extracts for medicinal and preventive purposes
have been used in folk medicine. Only after the second half of the 20th century
people started production and use of potent synthetic drugs, which did not deter
interest in herbal extracts and concentrates.

In 2021, the grape harvest in Georgia reached a record high and exceeded
300,000 tons. It is also known that about 1/5 of the processed grapes are left over
from primary processing. Recycled resources containing 90-95% of biologically
active compounds in grapes, including phenolic compounds, which indicates and
shows how valuable these secondary resources are, which are called solid parts
of grape clusters for the production of medicinal-preventive food concentrates.

It is known from literary sources that, water-soluble phenolic compounds in
grape skin are 7-7.5% of dry matter and another 8.5-9% are soluble in alcohol,
which is the starting point for the selection of an extragent (ethyl alcohol diluted
with water or wine). Similarly, water-soluble phenolic compounds in grape seed
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are 9.8-10% of dry matter, while those soluble in alcohol are 11.8-12%. And
in grape juice and pulp 651-673 mg / dm3 (Rajha ... 2013; 3anpomeros 2013;
Xap6opu 1993; Schwitters 2001).

The selection of "Zeimber (Zeibel 5455)" colored grape raw material for
the experiment was conditioned by studies of S. Durmishidze, G. Valuiko, I,
Skurikhin, M. Nilov and other well-known scientists. They have shown that
the content of flavonoids in red grape seed and skin is several times higher than
their content in the same parts of white grapes, and their content in red grape
hybrids and clones is not found in autotrophic organisms. (Durmishidze ... 1979:
79, Nilov, Skurikhin 1967).

The growing interest of consumers in phototherapy-therapeutic-preventive
drugs has been driven by many factors. These factors are: non-toxicity of raw
materials, ease of extraction and production and no side effects (Quideau 2011).

Numerous scientific studies confirm that plant phenols have a highly
protective function not only for the plant organism in which it is localized, but
also for people who feed on these plant organisms (Prieur ... 1994; Preuss ...
2000; Dinicola 2012).

The object of research was solid parts of grape raw material of Vitis labrusca
- hybrid vine variety "Zeibel 5455" cultivated in Imereti viticulture-winemaking
zone. As well as beetroot micropowders, extracts and concentrates.

We used modern physico-chemical methods for the study of micro-powders,
extracts and concentrates: gravimetric, extraction, spectral and chromatographic
methods (Vanidze ... 2019; COMPENDIUM OF INTERNATIONAL METHODS
OF ANALYSIS - OIV. 2012).

We processed the samples of Zeimber (Zeibel 5455) grape raw materials
according to the following technological scheme:

- Determining the quality indicators of grape raw materials and setting the
vintage dates;

- Handling of raw grapes in DMCSI-type cleaver;

- Squeezing and squeezing the juice in a basket with pressed grape skin and
stuffing;

- Vacuum-sublimation drying of sweet skin with 45-65% initial moisture to
9-10% to final humidity.

- Separation of skin and beech dried to 9-10% moisture of "Zeimber" grapes;

- Beet crushing (TP2 Hammer Mill) in micro mill on average to the fraction of
50-100 pym.

- Double extraction of crushed bean with 36% and 45% ethyl alcohol.

- Combining, filtration and thickening of extracts on a vacuum-rotary transducer
to 34-36% dry matter content at a temperature not exceeding 50-60 0C.
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- Vacuum-sublimation of condensed extract on vacuum-rotary transducer to 61-
63% dry matter content.

Theanalysis of the study shows that the crushed bean-water extracts of Zeimber
(Zeibel 5455) were obtained by 2-stage thickening of these extracts (first stage
on vacuum-rotary transmitter and second stage on vacuum-sublimation drying)
(61% of dry matter) Containing) Liquid bioflavonoid extracts are characterized
by high content of biologically active compounds and consequently strong
antioxidant activity (53.7%).
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bELsIGMEBYDdS
B980M0L sboEo sLmME0dg6GHO s6feol 3omMgl sTsEgdom
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tsira.khutsidze@atsu.edu.ge

0605 dYHMEDS3S

irma.berulava@atsu.edu.ge

33530 §9Mgmeol Labgardfoxzm mboggdlodg@o
J9m50b0, LodoMmzgerm

bs33900  3H™ONJHIO0L  SbBHH0IIbHOLs @S 33900000  POGHYdNErgdOb
3999xmB9Ugdol  FoBbom  5930e989em0s  Fo00  3oFLOMIOS  BoBHLIMSCINEO,
30mEMZoNMHs©  9gJA0rmo 6030096989000  5FOMmdMH030  bsbgoergrcm
M9bOLYdosb bogrobs s 3963600l  3sdmygbgdol bsex by, Gogseb olbobo
Pot0ms0039696 b3 BB HO BOMMY0NDS®© SPHOIM0 b03009M90900L fystml,
Hmdemgdbsi obobo Jgopsogh  9030e0eIgbamgz0l9dger BmGHIsdo s ssdosbol
63560BIobsm30lL M3BH00sN)BH0 02565835MEMB0M. 58 035¢bsbGOLO F9Bs©
3O H0s  BOMEPMZONDI©  5JHOM0 6030096989000  35dEOMIdICO,
bsG376b5M-36HMmBOSIBH03IH0  ©s  BbJ30M0  ©sbodbmemgdol  bynomol
A9dbercrmaool  G99933985. 35850000 MYdo© 304969000000 3bfiemol 3ow@gb.
do9dmemo 39093980 5bAWMIBL, Gd bsv39009b0 @EFbCMISHOINOO
R0D0390-J0d0wM0 0563969009000, sb939 T9bsbzol »GH™ d9Bo bsbg®ero3md00
bsliosmgdms Bgnomo, Gmderol 69393HGsdo 3590l 302909l 30% T933eroemo
09 sbfierol 3omegoo.

bs3356dm bodyggdo:  sbfierol 30969, BgRo®O, MEHISEMEI3HOZNHO  ©5
R0Y0399MH-Jodo0o 95639b690¢m9do.

Bglogogo. 939601369 §ergddo  9963190MGB00  oJBHWYSMM0S S
3936096900 ©93md9605305L F9396 9MOEHMIOE0O 39IMIEIBIMO
bo-396360m3560 bgowgmeol dglfogersls, GMmdwgdoi 3oM©s 0dolbs, MHmA
39900MB93006 F505e0 Iz 0s6MmdOm, 3oddwgmdom, IO Jodowy®o
3902960Md0m, Loliosdmzbm gqdmmo, 15d329MbsEIM-3HMBOWSIE03MEO
dmddggdom s bbgs Lobotygdarm  Lsdgm@bgm  m30L909d0m, 5006
93MMA0M5© LYBMs s MLBOBOMbM. 53 FbMog  B3zgbo gMMoE®YdS
8003946 BogdoMm39mdo BsOHMMO A930M3JWGdYds 390 IMETDIGM©AS
39636035635 93969690  ©OYMesd, 00539 96(erds (Sambucus nigra L.),
OmIwol  dos®o  Jodomo  Fgagbowrmds  sdegdsl  g35deg3l,
3030J6mm  dobo  200mygbgdols  Tglodegdermdsby  gMbdisomeo
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5608691 900L  3GMEMJBHJdoL  Homdmgdsdo. dombgsgzs 0dols, Gmd
3bferol 6sgmazz9d0 oo bsbos  2sdmoygbgds 115339000, bmerm  G™mAMO;
15939Mbsem 39656 s6Hero BMmdowo ogm x9gM 30093 dw)o Lowy3mbggddo,
OMAMO3 3CGHOS ol MRS YMMIgdm. dobo 396360 dgoiegl C
303530bL (50 9-0og 100 ¢-Bg), P 3030d0bl, B6 3035306L, 3s6m@obl,
3bGH™ 305690, M3 503W0gMgdgdL, 35MdMBTe390L s 5T0bmz5390L
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bypak 2012; Kunnmypamsmiu... 2008). 953009e93963900056 4563390
(5MgbMdOMss 39e0mdo, ogbomdo s ©306s (bosdgwro, 353960dg 1985;
Akbulut ... 2009; Atkinson, Atkinson 2002; Burak 2012).

QL 1339 650g0s, HMI HMIROFONWO 1533900 3OMPIIHIDO 39O
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006009696 Bo@MO MmO Bd0MEMPOMI®© SJBHOMMO B03m0gMgdgd0lL
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3900000M93M0,  15d3MOBsCM-3OMBoWIJBHOZNM0  ©s  BbIz0m©o
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A New Range of Marshmallow with the Addition of a Black Elderberry Puree
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In order to improve the range and nutritional value of food products, it is necessary
to enrich them with natural, biologically active substances using the fruits and berries
from local raw material resources, as they are a source of natural biologically active
substances, which they contain in easily digestible form and optimal for the human body.
In this regard, the development of marshmallow technology enriched with biologically
active substances for therapeutic-prophylactic and functional purposes is very important.
We used the black elderberry puree for enrichment. The obtained results confirm that
marshmallow, in the recipe of which 30% of the apple puree was replaced by the black
elderberry was characterized by the best organoleptic and physical-chemical parameters,

it also has a longer shelf life.

Keywords: black elderberry puree, marshmallow, organoleptic and physical-chemical

parameters.

Introduction. In recent years, it has become increasingly relevant and
recommended by scientists to study the wild-growing fruit-berry raw materials,
which in addition to being distinguished by high yield, durability, rich chemical
composition, have pleasant taste, curative-prophylactic action and other useful
economic properties. In this regard, our attention was drawn to the widely
distributed wild berry plant - black elderberry (Sambucus nigra L.), whose
rich chemical composition allows us to consider whether it can be used in the
production of functional food products. Although the fruit of the black elderberry
has long been used in food, and as a medicinal plant it was known even in the
Middle Ages, as a culture it remained neglected. Its berries contain vitamin C
(up to 50 mg per 100 g), vitamin P, vitamin B6, carotene, anthocyanins, tannins,
carboxylic acids and amino acids. Of the macronutrients, there are present
potassium, magnesium and iron.

The aim of the work was to develop a new range of technology and recipe for
functional-purpose marshmallow using the black elderberry fruits, for which:
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1) the possibility of adding the black elderberry to the marshmallow recipe was
studied in order to expand the range of marshmallow; 2) the form of introduction
and optimal dosage of the black elderberry to be added to marshmallow were
determined; 3) the recipe and technology for a new range of marshmallow were
developed; 4) organoleptic and physical-chemical indicators of the quality of the
new type of food product were determined; 5) microbiological indicators of the
developed food product were studied in order to determine its shelf life.

We chose agar-based marshmallow “Vanillin” as a reference sample.

Results and Discussion. We aimed in this recipe to replace a portion of apple
puree with the black elderberry, for which we needed to establish the form of
introducing the black elderberry fruit and its optimal dosage.

Since the apple puree is used in the reference recipe, in order to better diffuse
them by mixing them together and obtaining a homogeneous mass, we introduced
the black elderberry in the form of puree. To determine the optimal dosage,
we prepared experimental samples of marshmallow from the mass obtained
according to the marshmallow production technology, where the amount of the
black elderberry puree varied from 15 to 45% compared to the amount of apple
puree. The amount of puree to be added was determined by taking into account
the dry matter content therein.

We studied physical-chemical and organoleptic indicators of the quality of all
samples of marshmallow produced using the black elderberry puree.

It was found that with increasing the amount of the black elderberry puree,
the density of the product increases from 0.45 to 0.58 g/cm?® The best of all
indicators was the sample 2, in which the amount of the black elderberry puree
was 30% of the apple puree prescribed by the marshmallow reference sample.

One of the important indicators of the quality of marshmallow is its acidity,
so we studied the effect of the amount of the black elderberry puree on changing
the acidity of marshmallow.

As a result, the acidity value is optimal (3.5 acidity number) when 30% of the
black elderberry puree is added.

To study the quality of marshmallow made with the addition of the black
elderberry puree, during the storage process, samples were packed in polyethylene
material and stored for 30 days at 18-20 °C and 75 % relative humidity. The rate
of moisture loss was reduced in all samples. The rest of the quality indicators
remained within the requirements of the standard.

Thus, the optimal dosage of the black elderberry puree is 30%. The content of
functional ingredients - vitamins, dietary fiber, pectin, macro- and micronutrients
in the black elderberry puree predetermines the high nutritional and biological
values and functional properties of a new range of marshmallow.
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The study of organoleptic indicators of the product revealed that the test
sample in which 30% of the apple puree was replaced by the black elderberry
puree, has the best organoleptic indicators, particularly taste and smell, color,
consistency, structure, shape and the surface condition indicating that 30% of the
black elderberry puree may be considered to be an optimal amount.

We have studied the microbiological characteristics of the new product -
marshmallow "Didgula".

The number of mesophilic-aerobic and facultative-anaerobic microorganisms
in the test samples varied in the range of 1.6 + 102 to 2.4 - 102 CFU/g (colony
forming unit /g), which does not exceed the value established by sanitary norms
and rules, coliform bacterium group was not found in a sample of 0.01 g and
met the hygienic requirements of microbiological safety, while pathogenic
microorganisms, including salmonella, were not detected in the sample of 25 g,
which also meets the standards of microbiological safety and indicates the safety
of the product.

Atthe nextstage of the work, we determined the changes in the microbiological
parameters of the test samples during the storage process by adding different
amounts (15, 30 and 45%) of the black elderberry puree after 10, 20 and 30 days.

It has been established that no coliform bacteria and salmonella were found
in the test samples during the storage period, and the dynamics of changes in
mesophilic-aerobic and facultative-anaerobic microorganisms showed that in all
cases its magnitude was reduced to a minimum of 30% per year. Besides, the
addition of the black elderberry puree has increased the shelf life, which can
be explained by a high content of antioxidant substances, in particular, ascorbic
acid, pectin and tannins.

The combination of the obtained data shows that the use of black elderberry
puree in the production of marshmallow has a positive effect on the organoleptic
and physical-chemical parameters of the product, enriching it with a number
of nutrients useful for the body and imparting functional and prophylactic
properties.

Conclusions. Based on the results of the experiment we can conclude that:

1. The form of introducing and optimal dosage of the black elderberry fruit in
the marshmallow recipe was determined - the black elderberry was introduced
in the form of puree for better diffusion and homogeneous mass, and as for
the dosage, it turned out that marshmallow, in the recipe of which 30% of the
apple puree was replaced by the black elderberry was characterized by the best
organoleptic and physico-chemical parameters;
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2. It has been found that the addition of 30% the black elderberry puree to
marshmallow increases the shelf life of the product, which can be explained by
the increase in the content of antioxidant substances, in particular, ascorbic acid,
pectin and tannins.

3. Microbiological indicators of the developed product indicate its sanitary
safety.

4. The combination of the obtained results indicates the expediency of using
the developed product in functional and medical nutrition.

The mentioned work was done with the support of Akaki Tsereteli State University

within the framework of the university grant.
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Zur vergleichenden politolinguistischen Analyse von drei Texten
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Deutschland und Frankreich sind wichtige Akteure sowohl auf européischer als auch
auf internationaler Ebene. Deswegen miissen sie sich aktiver fiir eine sichere, gerechte
und nachhaltige Welt einsetzen. Von der Handlungsfihigkeit der Politik und der
Partizipation von einzelnen Biirger/innen hingt das Wohl der Weltgemeinschaft ab. Im
Beitrag werden die Reden von Angela Merkel und Emanuel Macron sowie der Aachener
Vertrag aus der lexikalisch-metaphorischen und argumentativen Perspektive beleuchtet.
Die vergleichende politolinguistische Diskursanalyse gibt Einblicke in die Funktionsweise
dieser Textsorten. Implizite Markierungen und Konzepte werden anhand semantisch-
pragmatischer und syntaktischer Beziehungen verdeutlicht. In allen drei Texten wird
das Ziel verfolgt, die Biirger/innen argumentativ, sachlich und/oder emotional von den

visiondren Ideen zu tiberzeugen und sie zum Mitmachen zu bewegen.

Keywords: Deutsch-franzésische Beziehungen, sichere Welt, vergleichende
politolinguistische  Diskursanalyse, semantisch-pragmatische und syntaktische

Beziehungen

Die Politolinguistik beschaftigt sich mit verschiedenen politischen
Textsorten. Jedes sprachliche Phinomen bzw. Handeln von Politiker/innen muss
dementsprechend in Texten oder in einem Textgeflecht (Girnth 2002: 72-76)
untersucht werden. Dieselbe Meinung vertritt auch Niehr: ,Neben die Analyse
von einzelnen Wortern muss der linguistische Blick also auch ganzen Texten und
ihren Eigenheiten gelten. Dariiber hinaus ist die Linguistik in den letzten Jahren
immer mehr dazu iibergangen, auch die Textgrenzen zu iiberschreiten und ganze
Diskurse, verstanden als Ansammlung einer Vielzahl von Texten zum gleichen
Thema, zu analysieren.“ (Niehr 2014: 10) Hierbei muss auch beriicksichtigt
werden, dass Wengeler im thematischen Textgefiige typische Aussagen und
Argumentationsmuster bzw. -topoi erforscht (Wengeler 2003: 175). In Anlehnung
an Niehr (2014), Wengeler (2003), Girnth (2002) werden zwei politische Reden
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von der Bundeskanzlerin Angela Merkel und vom Prisidenten Emanuel Macron'
und der Aachener Vertrag zur politolinguistischen Analyse herangezogen. Die
Reden wurden im Rahmen zur Unterzeichnung des Vertrags zwischen der
Bundesrepublik Deutschland und der Franzosischen Republik tiber die deutsch-
franzoésische Zusammenarbeit und Integration am 22. Januar 2019 in Aachen
gehalten. Die inhaltlichen Vertragsaspekte werden im sachlich-niichternen
Ton in 28 Artikeln von sieben Kapiteln (Europidische Angelegenheiten/
Frieden, Sicherheit und Entwicklung/ Kultur, Bildung, Forschung und
Mobilitit/ Regionale und grenziiberschreitende Zusammenarbeit/ Nachhaltige
Entwicklung, Klima, Umwelt und wirtschaftliche Angelegenheiten/Organisation/
Schlussbestimmungen) dargelegt (2615 Worter in 108 Absdtzen). Vor den
eigentlichen Vertragspunkten werdenin kompliziert miteinander verschachtelten
appositionellen Parallelsitzen die Griinde der Vertragsunterzeichnung
aufgezihlt: in Anerkennung [...] (2mal), in der Uberzeugung [...] (3mal), in dem
Bestreben [...] (2mal), in dem [festen] Bekenntnis [...], im Einklang [...] (2mal),
in Bekriftigung [...], eingedenk |[...], in Wiirdigung [...]. * Die Sachlichkeit wird
durch den Nominalstil erreicht. Dazu gehéren z.B. komplexe Prépositional-,
Genitiv- und Partizipialkonstruktionen, Hypotaxen, Infinitivkonstruktionen,
lange Parataxen. Dariiber hinaus kommen im Text Hochwertworter, Hyperbeln,
Euphemismen, Metaphern vor, was dem Ziel dient, den Text attraktiv zu
gestalten: beispiellos, eine immer engere Partnerschaft, ehrgeizig, entschlossen,
erhohen, Freiheit, Freundschaft, Frieden, friedenserhaltende Mafsnahmen,
immer engere Beziehungen, intensivieren, mit den Grundsitzen der europdischen
Sidule, Sicherheit, Solidaritit, Stabilisierungsoperationen, stirken, Vertrauen,
wichtig, Wohlstand. Die Hauptargumentation sowohl des Vertrags als auch
beider Reden basiert auf dem Europa-Topos, der mit dem Leistungsfihigkeits
- und dem Gefahren-/Bedrohungstopos verflochten ist: Wenn Frankreich und
Deutschland eng zusammenarbeiten, tragt das zu einer geeinten, leistungsfihigen,
souverdnen und starken Europdische Union bei und auf diese Weise kann man
den Herausforderungen und Bedrohungen gerecht werden. Im Gegensatz
zu diesem regulativen Dokument benutzen beide Politiker den Verbalstil in

' Die sprachlichen Daten der Reden von Emmanuel Macron und Angela Merkel sind folgenden
Webseiten  entnommen:  https://de.ambafrance.org/Rede-von-Staatsprasident-Emmanuel-Macron-
anlasslich-der-Unterzeichnung-des; https://www.bundeskanzlerin.de/bkin-de/aktuelles/rede-von-
bundeskanzlerin-merkel-zur-unterzeichnung-des-vertrags-zwischen-der-bundesrepublik-deutschland-
und-der-franzoesischen-republik-ueber-die-deutsch-franzoesische-zusammenarbeit-und-integration-
am-22-januar-2019-in-aachen-1571070, letzter Zugriff am 30.11.2021.

2 Die sprachlichen Daten des Vertrags zwischen der Bundesrepublik Deutschland und der Franzosischen
Republik iiber die deutsch-franzosische Zusammenarbeit und Integration sind der Webseite https:/
www.bmvi.de/SharedDocs/DE/Anlage/G/elysee-vertrag.pdf? blob=publicationFile entnommen,
letzter Zugriff am 29.11.2021.
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unterschiedlichem Umfang, was weiter unten detaillierter dargelegt wird. Sie
setzen wichtige Akzente in ihren rhetorischen Meisterstiicken, werben bei
Biirger/innen fiir ihre visiondren Ideen, fiir die europabefiirwortenden Haltungen
und bewegen sie dadurch argumentativ und emotional zum Mitmachen.

Die appellativ-expressiven, integrativen, informativ-persuasiven
konsensorientierten Reden (Girnth 2002: 40, 75) von Angela Merkel und Emanuel
Macron sind ein wichtiger Teil des Diskurses zum Thema Deutsch-franzdsische
Beziehungen. Dieses diskursive Ereignis behandelt verschiedene Subthemen.
Roth hilt es fiir unméglich, einen Diskurs in seiner Ganzheit zu erfassen, weil
er dynamisch und stindig in Bewegung sei (Vgl. Roth 2015: 181-185). Busse/
Teubert schildern m. E. ein vergleichbares Phinomen, indem sie den Terminus
offenes Korpusin Bezug auf die Korpusbildung einfiihren: ,In der Lexikographie
ist die Korpuswahl dem Forschungsziel extern, wihrend in der Diskursanalyse
Korpus und Untersuchungsgegenstand untrennbar miteinander verkniipft sind;
das Korpus selbst konstituiert das Untersuchungsobjekt und damit auch die
erzielbaren Ergebnisse, es ist nicht lediglich ein Mittel oder eine Datenbasis fiir
Untersuchungsziele, die diesem Objekt selbst fremd sind. Dieser Aspekt wird u.
a. in der Geschichtswissenschaft mit dem Begriff des offenen Korpus benannt; die
einer diskursanalytischen Untersuchung jeweils zugrundeliegende Textmenge
bildet ein offenes Korpus in diesem Sinne® (Busse/Teubert 2013: 17). Das Prinzip
des offenen Korpus ermoglicht eine langfristige Beschiftigung mit dem Thema.
Das Korpus kann immer wieder durch neue reprisentative Texte bzw. Leittexte
(Ebenda: 230), die moglichst viele Diskursstimmen und -positionen (Jager 2012:
85) beriicksichtigen, ergidnzt werden. Hierbei muss auch erwahnt werden, dass
die Forschenden zwischen dem imaginiren, virtuellen und konkreten Korpus
unterscheiden. Das erstere besteht aus allen schriftlichen und miindlichen (nicht)
erhaltenen thematischen Texten, das zweite vereint alle existierenden Texte und
das dritte setzt sich aus zu analysierender Teilmenge zusammen (Niehr 2014:
128-129, Busse/Teubert 2013: 16-17). Hiermit wird noch einmal die Wichtigkeit
der Textauswahl betont. Dariiber hinaus ist es offensichtlich, dass der Textsuche
fiir ein Korpus zeitliche Grenzen gesetzt sind und im Rahmen dieses Artikels u.a.
auch aus Platzgriinden ausschlie8lich drei Texte untersucht werden konnen.

Die Texte von Angela Merkel (1638 Worter) und Emanuel Macron' (1625
Worter) sind fast gleich grof8, wenn wir die Anreden nicht beriicksichtigen. Im
Gegensatz zur Anrede von AM (33 Worter) geht EM vereinzelt auf alle Akteure
(102 Worter) ein. Er richtet sich an die Anwesenden mit sehr geehrte, in Bezug
auf AM verwendet er sowohl sehr geehrte als auch liebe und an die breite
Offentlichkeit wendet er sich mit liebe Freunde. Damit markiert er seine Nihe

' Im Folgenden werde ich AM fiir Angela Merkel und EM fiir Emanuel Macron benutzen.
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zur Eigengruppe. AM geht summativ vor und reduziert dadurch diesen Teil. Sie
benutzt auch folgende Anredeformen sehr geehrte und liebe. Um ihre Néhe zum
breiten Publikum herzustellen, spricht sie es mit meine Damen und Herren an.
Was die Struktur angeht, wird der Text von AM im Unterschied von EM (15
Absitze) in 21 Absitze gegliedert.

Im ersten Eroffnungsabsatz bewerten AM und EM das historische Ereignis -
Unterzeichnung des Elysée-Vertrags von 1963, die nach EM der ,,Ausschnung*
und der ,Uberwindung der erneuten Spaltung* diente [Sitze 2-3]. Anhand von
Wir-Parallelsitzen verstarkt AM ihre Argumentation und schafft ein emotionales
Kontinuum von Gegenwart, Vergangenheit und Zukunft. Sie unterstreicht die
Bedeutung des Ortes fiir den , Vater Europas®, fiir ,historische Verwandtschaft®
sowie fiir unterschiedliche ,Entwicklung®. Zugleich weist sie auf die Relevanz
der Unterzeichnung des aktuellen Vertrags am 56. Jahrestag hin, denn dadurch
wird nicht nur ,, das Fundament der Zusammenarbeit® erneuert, sondern auch der
»Rahmen fiir [...] zukiinftige Zusammenarbeit“ geschaffen, damit ,die grofien
Herausforderungen® gemeinsam iiberwunden werden koénnten [Sitze 2-8].
Hierbei muss auch erwihnt werden, dass die Gebdude-Metapher im politischen
Diskurs sehr verbreitet ist. Im Vertrag ist die Rede von der europdischen Siule.
Beide Politiker verwenden die Metapher Fundament. Dariiber hinaus deuten
sie darauf hin, dass aus der Vergangenheit Lehren fiir die gegenwirtige und
zukiinftige Handlungsfihigkeit gezogen wurden. Diese Einstellung zieht sich
wie ein roter Faden durch ihre Reden.

AM erinnert sich im zweiten Absatz an die Ehrung von EM, der in Aachen
vor acht Monaten mit dem Karlspreis flir sein europdisches Engagement
ausgezeichnet wurde. Die wiederholten Konstruktionen betonen seine Rolle
auf emotionaler Ebene: ,[...] geehrt fiir deinen Einsatz fiir Europa, fiir deine
Ideen fiir Europa und fiir deine Ideen fiir die Zusammenarbeit®. [Satz 9] Nach
EM sei die Aussohnung ,eine Tatsache, eine Selbstverstindlichkeit” fiir viele,
aber es muss nicht vergessen werden, welche ,michtige Bedeutung® ,dieses
historische Wunder“ habe. Seitdem wurden ,viele Hiirden“ beseitigt, weil man
u. a. ,der Geschichte ins Gesicht“ schaute. [Sitze 4-6] Das Konzept Erinnern
statt Verdriangen und Vergessen wird hier wieder wachgerufen. Es erfordert die
aktive Beteiligung der ganzen Gemeinschaft, was durch wir signalisiert wird.

Auf den gleichen Aspekt geht AM im dritten Absatz ein: Die ,lange Epoche
von Rivalitit und Kriegen® miisse nicht vergessen werden. Nach dem Zweiten
Weltkrieg, den Deutschland verursacht habe, trat eine ,gliickliche® Wende
ein. Endlich wurden ,Verstindigung, Aussohnung“ und ,tief in [beiden]
Gesellschaften verwurzelt[e] ,Freundschaft® erreicht. [Sitze 10-13] Diese
»stirkere Freundschaft® ermoglicht nach EM die gemeinsame Erinnerung an
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die ,Kdmpfe®, die diese Lander trennten. Das oben erwihnte Konzept wird hier
weiter erganzt. Dariiber hinaus bedankt er sich bei allen, die die ,Anndherung®,
~etwas Undenkbares“ moglich gemacht haben. [Satze 7-10]

Im vierten Absatz lobt AM ,die Weitsicht und die Entschlusskraft® von
Konrad Adenauer und Charles de Gaulle, die die Entwicklung ,,vorangetrieben
und unumkehrbar® in Gang gesetzt haben. [Sitze 14-15] Im gleichen Absatz
bezeichnet EM dieselben Autorititen als ,einzigartig, weil ihr Projekt nach
56 Jahren ,weiter lebt und wirkt®“. [Sitze 11-13] Beide Politiker gestalten hier
den Autorititstopos. AM bedankt sich bei allen Beteiligten, die zur deutsch-
franzosischen Freundschaft beigetragen haben. [Sitze 16-19] EM weist auf die
Bedeutung dieser freundschaftlichen Beziehungen fiir ganzes Europa hin, um
»allem und jedem zum Trotz, gemeinsam ein neues Kapitel zu beschreiten®. [Satz
13] Es ist nicht eindeutig klar, auf welche Gruppe hier Bezug genommen wird.

AM hilt im fiinften Absatz den Elysée-Vertrag fiir sehr wichtig, weil dadurch
beide Linder durcheinen ,dornige[n|Weg"“zur ,einzigarten® Freundschaft gefiihrt
wurden. Der bildhafte metaphorische Ausdruck ,dorniger Weg“ verkorpert
schwierige historische Beziehungen. [Sitze 20-24] In demselben Absatz bedankt
sich EM bei AM fiir ihre Treue zu Frankreich und Europa. Das Wort ,stets” wird
dreimal wiederholt und markiert emotional den gemeinsamen Einsatz fiir drei
wichtige europapolitische Grundsitze®: ,,offen[es]“Gesprachohne, Konfrontation
und Tabus®, Stairkung der deutsch-franzdsischen ,unverzichtbar[en]“ Grundlage
»in einem wankenden Europa“ und Einbeziehung aller ,europdischen Partner®
fiir ein erfolgreiches Handeln. Ohne dieses Erfolgsrezept ist der , Allein- oder
Zweigang“ zum Scheitern verurteilt. Zugleich betont er die Bedeutung des
Vertrags fiir die Gegenwart. Danach bedankt er sich bei den hochrangigen
Vertretern der europdischen Institutionen Jean-Claude Juncker, Donald Tusk
und Klaus Welle fiir ihre symboltrachtige ,Anwesenheit®. [Sitze 14-21] Auf
diese Weise ergeben sich die logisch-semantischen Zusammenhinge zwischen
den wichtigen Akteuren.

Im sechsten Absatz begriindet AM, warum sie einen neuen Vertrag unter-
zeichnen, der u. a. auch den Vorschlag des franzosischen Prisidenten nach 16
Monaten realisiert. Zwei kausale Fragen lenken die Aufmerksamkeit der Biirger/
innenaufein Argument,dasineinemKausalsatzformuliertwird:,BesondereZeiten*
verlangen ,entschlossene, eindeutige, klare und zukunftsgewandte Antworten®.
[Sétze 25-27] Es wird hier ausdriicklich auf den dringenden Handlungsbedarf
hingewiesen. EM verwendet das gleiche Argumentationsschema und spricht
auch iber ,ein neues Kapitel in den Beziehungen®, iiber ,eine neue Etappe“
und tber eine schwierige Zeit. Die syntaktischen Parallelismen (Relativsitze)
hyperbolisieren die aktuelle Gefahr. Folgende Redemittel verdeutlichen die
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Ernsthaftigkeit der Lage: ,nationalistische Bestrebungen aus dem Innern®,
»ein schmerzhafte[r] Brexit“, globale Herausforderungen wie Klima, digitaler
Wandel, Terrorismus, Einwanderung, Infragestellung europdischer Identitit,
bedroht, besorgt. Er fordert Deutschland und Frankreich zu gemeinsamem
Handeln auf, indem sie ,Verantwortung iibernehmen und den Weg vorgeben®.
Diese ,ehrgeizigen Ziele“ fiihren zur Stirkung, zur besseren Verteidigung und
zur ,wahrhaftigen® Selbststindigkeit des Kontinents. Am Ende des Absatzes wird
der Gefahrentopos noch einmal aktiviert, indem er auf die duflere und innere
Gefahr, ,auf die donnernde Wut“ aufmerksam macht. [Sitze 22-28] Hier wird
nicht nur die Fremdgruppe, sondern auch die Eigengruppe kritisch gesehen.
Im Gegensatz zu AM stiitzt sich EM mehr auf den Gefahrentopos bei seiner
Argumentation.

AM unterstreicht im siebten Absatz die gegensitzliche Lage: Zwar ist die
Integration sehr weit vorangetrieben, aber Populismus und Nationalismus
bilden eine Gegenbewegung zum Multilateralismus. Sie bedauert, dass
»scheinbar Selbstverstindliches® nach 74 Jahren nach dem Zweiten Weltkrieg
angezweifelt werde. [Sitze 28-32] EM bezwecke eine ,neue deutsch-franzosische
Verantwortung“, ,eine neue Solidaritit, angepasste ,Sozialsysteme®,
»Innovationspolitik®, ,Standards®, ,Verteidigung®, ,strategische Kultur“. Die
Hochwertworter Verantwortung und Solidaritit, die mit dem Adjektiv neu
kombiniert sind, scheinen den Erfolg zu garantieren. [Satz 29] Beide Politiker
verwenden das Adjektiv neu haufig. Hierbei muss auch erwidhnt werden, dass
in diesen Texten folgende Botschaft vermittelt wird: Je solidarischer gehandelt
wird, desto besser kann man den neuen Herausforderungen gerecht werden.

Im achten Absatz begriindet AM die Notwendigkeit der Zusammenarbeit mit
der kausalen Argumentationskette. Anhand der viermaligen Verwendung des
kausal-konsekutiven Konnektors deshalb hebt sie vier Betdtigungsfelder hervor
und unterstreicht ihre Gleichrangigkeit. Zugleich informiert sie die Offentlichkeit
iiber die inhaltliche Ausrichtung des Vertrags: 1. ,Neubegriindung® der deutsch-
franzosischen, Verantwortung“innerhalbder EU,2. Neue Kooperationsgestaltung,
3. Gemeinsames Agieren auf der internationalen Ebene, 4. Zusammenarbeit
in Institutionen und im Alltag. [Sitze 33-36] EM lobt die ,einzigartige]”
Verteidigungspolitik, die eine ,jahrzehntelange Spaltung“ iiberwindet. Das
Hochwertwort Solidaritit stirkt den informativ-persuasiven Verlauf. Durch die
geplante Kooperation in Kultur, Bildung, Innovation, Wirtschaft und Sozialem
konnen diese Lander einander ndher kommen, als , Einheit” den ,Bedrohungen
und Herausforderungen® gerecht werden und zu den ,ehrgeizigen Zielen der
Welt" beitragen. Dieses Projekt verfolgt Interessen der regionalen, européischen
und internationalen Gemeinschaft [Sitze 30-38]. Beide Politiker unterstreichen
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mehrmals die Wichtigkeit der verstirkten Zusammenarbeit fiir den Erfolg.

AM informiert im neunten Absatz mit Stolz iiber das eroffnende Kapitel
»Europa“ und weist auf die Bedeutung beider Linder fiir die EU hin. Fir
die Anwesenheit bedankt sie sich bei den Vertretern der europdischen
Institutionen. [Sdtze 37-40] Im gleichen Absatz betont EM die Leitgedanken
des Vertrags ,Einheit, Solidaritit und Zusammenhalt. Die neue deutsch-
franzésische Verpflichtung sieht er in der Uberwindung der Teilung. Nach
seiner Argumentation bendtigt Europa ,die notwendigen Instrumente®, um in
den Bereichen Verteidigung, Sicherheit, Zugang zum Weltraum, Migration,
Okologie und Digitalitit selbststindig zu agieren. [Sitze 39-41]

Im zehnten Absatz informiert AM iiber das zweite Kapitel ,Frieden und
Sicherheit®, das der militirischen Zusammenarbeit bei einem eventuellen Uberfall
gewidmet ist. Sie begriindet diese schwierige Entscheidung mit dem Ausdruck
»die notwendige Schlussfolgerung aus dem atemberaubenden Weg®. [Sitze 41-
47] Auf die jahrhundertlangen Auseinandersetzungen, die ,die Welt in Schutt
und Asche gelegt® haben, geht auch EM ein. Das kann in dieser kontextuellen
Umgebung als Warnung interpretiert werden. Deswegen betrachtet er es als
gemeinsame ,,Pflicht, die Streitigkeiten zwischen Deutschland und Frankreich
zu beenden, Europa vor ,neuen Stiirme[n]| in der Welt“ zu behiiten und
eigenstandig zu handeln. [Satze 42-48]

Im elften Absatz ruft AM den ,atemberaubend[en] Weg von 1918, in dem
der Waffenstillstand vereinbart wurde, bis 2019 in Erinnerung. Sie wiederholt
den emotionalen Ausdruck atemberaubenden Weg noch einmal und schafft
dadurch eine gewisse Stringenz. [Sitze 48-51] Hierbei betont EM die Bedeutung
der deutsch-franzosischen Freundschaft und prangert diejenigen an, die ,die
Geschichte verzerren oder Liigen verbreiten®. Nach EM brauchte die Welt
ein stirkeres Europa, damit ,die immer grofieren Unsicherheiten® beseitigt
werden konnten. Anhand von Parallelismen werden Europa-, Realitits- und
Handlungstopos ineinandergeflochten. Er schlief3t seine Argumentation mit dem
impliziten Appell an die Biirger/innen, der mit dem Konnektor weilim Kausalsatz
realisiert wird: ,,Weil wir dem Vertrag, den wir heute schlieffen, morgen auch
Taten folgen lassen miissen.” [Sitze 49-57] Das Konzept starkes Europa wird in
diesen Texten aktiv gestaltet.

AM beruft sich im zwolften Absatz auf die Notwendigkeit ,.einer gemeinsamen
militdrischen Kultur, einer gemeinsamen Verteidigungsindustrie und einer
gemeinsamen Linie zu Ristungsexporten, [...] einer europdischen Armee®.
Diese Ziele werden erreicht, wenn die Aufienpolitik miteinander abgestimmt
wird. Dazu gehort auch die Entwicklungsarbeit in Afrika. Die Wiederholung
des Wortes gemeinsam bindet ihre Argumentation semantisch zusammen.
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[Sdtze 52-57] Im gleichen Absatz betont EM die Relevanz des vorangehenden
Europas, der ,starke[n] Freundschaft® und der ,neuen Ziele® mit Hilfe von
parallelen Relativsdtzen. Zugleich appelliert er auch an die Konvergenz, was
als Schliissel zum Erfolg gilt. [Satz 58] Beide Politiker benutzen hier das gleiche
Argumentationsmuster.

Im 13. Absatzunterstreicht AM die Kooperation aufdiversen Gebieten, waszum
europdischen Wohlstand beitragen sollte. [Sitze 58-60] EM beginnt diesen Teil
mit der Anrede an die Eigengruppe und stirkt dadurch das Gemeinschaftsgefiihl:
Meine Damen und Herren, liebe Freunde. Aufgrund von parallelen Weil- und
Relativsitzen sowie Wiederholungen gestaltet er den Europa- und Ortstopos auf
argumentativ-emotionaler Ebene. Er weist viermal darauf hin, dass das ,,ein neues
demokratisches Projekt” sei. Dabei stiitzt er sich auf folgende Hochwertworter
und Methapern: lieben, tiefe Wurzeln, das schlagende Herz, einzigartig,
demokratisch, neu, Traum, Erfindung, Unterschiede bereichern. Dariiber
hinaus hebt er hervor, dass man die Vergangenheit nicht vergessen sowie auf
,Hass“ und ,krankhafte Ressentiments® verzichten miisse. [Sitze 59-73] Dieses
Dilemma kann nach Assmann nur durch neue Erinnerungskultur d.h. durch
,Erinnern, Lernen, Reflektieren und Versohnen iiberwunden werden (Assmann
2018: 54). Dariiber hinaus unterscheidet sie zwischen den Termini Schlussstrich
und Trennungsstrich, wobei sie den letzteren Ausdruck bevorzugt. Denn diese
Haltung verspricht eine gelungene Umsetzung der neuen Erinnerungskultur
und man kann zuversichtlicher in die Zukunft blicken (Vgl. ebenda: 53-54). Es
ist verstdndlich, dass solche Herangehensweise eine sichere Grundlage fiir jede
Gesellschaft schafft.

AM unterstreicht im 14. Absatz die Bedeutung der erfolgreichen Wirtschaft,
Bildung und Kultur fiir ,sozialen Zusammenhalt®. Um ,der fithrende Kontinent
auf der Welt zu werden®, miissten folgende Ziele angestrebt werden: der
europdische (digitale) Binnenmarkt, Zusammenarbeit in Forschung, v. a. in
kiinstlicher Intelligenz. Die parallelen Wir-Sitze mit den Verben wissen und
miissen werden als Verpflichtungen fiir das schnelle Agieren wahrgenommen.
Das bestdtigt auch der Zeittopos, der auch auf den impliziten Gefahrentopos
hinweist: Die Zeit dringt, die Welt schlift nicht. [Satze 60-70] EM beruft sich auf
ein Zitat von der Autoritdt und zwar von Madame de Staél. Danach begriindet
er, warum man das Uniibersetzbare, Unverstindliche, Unbegreifliche und
Irrationale respektieren muss. Denn dieses ,magische Element“ vereint Europa
und die Biirger/innen fiihlen sich aufgefordert, ,an Europa zu bauen, mit Stirke,
Begeisterung und Entschlossenheit®. Das Hochwertwort lieben, das in diesem
Teil viermal vorkommt, bekriftigt die tatkraftige Entscheidung. [Sitze 73-82]
An dieser Stellt entsteht der Eindruck, dass EM mehr Gefithlswortschatz benutzt.

42



040d() BIMA0ITNL LOLITBENB( ‘TJeN3IGLOSGISNL 3(O3ST, 2022, Nel(19)

Im 15. Absatz von AM wird die Annidherung deutsch-franzosischer
Volkswirtschaften im Hinblick auf Arbeitsmarktpolitik und Energiewende
erwidhnt. Die Positionierung von wir markiert implizit die Leichtigkeit und
Schwierigkeit der Aufgaben, die gemeinsam gemeistert werden sollten. [Sitze
71-78] Dabei muss darauf hingewiesen werden, dass implizite Markierungen
die Biirger/innen zur Disambiguierung anspornen und einen Raum fiir das kreative
und freie Denken schaffen. Im selben Absatz beendet EM seine Rede mit den
appellativen Ausrufesitzen, die als Slogans fiir das politische Handeln interpretiert
werden konnen: ,,Es lebe unsere Freundschaft. Es lebe Europa®. [Sitze 82-84]

In den Absitzen von 16-21 geht AM auf folgende Aspekte ein: Sie verweist
auf die Vorreiterrolle der ,grenznahen Regionen“ und auf unterschiedliche
staatliche Organisation (z. B. Foderalismus in Deutschland) [Sdtze 79-81]. Sie
appelliert besonders an die Biirger/innen in den grenznahen Regionen, indem
sie sie auf ,neue Wege der Zusammenarbeit“ aufmerksam macht [Sitze 82-87].
AM weist darauf hin, dass der Vertrag im Alltag ,gelebt werden“ muss [Sitze
88-91]. Sie deutet auf den Widerstandstopos hin. Trotzdem ist sie zuversichtlich,
denn die Akteure zeigen den ,unbedingten Willen“, um die gesetzten Ziele
zu erreichen und den Vertrag ,wirklich mit Leben zu erfiillen® [Sitze 92-97].
Hier wird der Arbeitstopos gestaltet: Das sei nach AM eine harte Arbeit, ,ein
miihevolles Unterfangen®, aber zugleich ,eine unendliche Bereicherung“ und
man miisse ,mit voller Kraft und mit ganzem Herzen® versuchen, immer mehr
Leute ,mitnehmen und iiberzeugen“ zu konnen. Das Hochwertwort Respekt und
das kommissive Verb sich verpflichten versprechen Erfolg [Sitze 98-101]. Im
letzten Absatz beendet AM seine Rede wie EM mit dem appellativen Ausrufesatz:
»Es lebe die deutsch-franzosische Freundschaft!“ [Satz 102]

An dieser Stelle wird die Haufigkeitsliste der von AM und EM verwendeten
Worter vorgestellt: gemeinsam, Hand in Hand (27), Europa/europiisch
(16), Zusammenarbeit, Kooperation, Koordinierung, koordinieren (12), neu,
erneuern (7), Freundschaft (6), Verantwortung, verantwortlich (6), dorniger
Weg (6), Politik/Kultur/verpflichten (je 5), Wirtschaft, wirtschaftlich/
Entwicklung/ Zukunft/ Krieg (je 4), Geschichte/ sicher, Sicherheit/ Kraft/
grenznah (je 3), unbedingte[r] Wille/ Bereicherung/ atemberaubend (je 2),
Verteidigungsindustrie/ unterschiedlich/ einzigart (je 1) (AM)// Europa,
europdisch (36), neu (17), gemeinsam (8), lieben (8), Freundschaft (7), Stirke,
stirken (7), Ziele (6), Geschichte (5), Schutz (5), Verantwortung, verantwortlich/
Ausséhnung/ Spaltung, Konfrontation/ bedroht, Bedrohung/ ehrgeizig/ Kultur/
Verteidigung/ Traum, Triume/ Unterschiede (je 4), Solidaritit/ Konvergenz/
Grenzen, Grenzregionen, Grenzginger/ einzigartig (je 3), Einheit/ Anniherung/
Fundament/ Umbriiche/ Kraft/ undenkbar (je 2), Zusammenarbeit/ Sicherheit/
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Zukunft/ Kriegsende/ Wirtschaft/ bereichern (je 1) (EM). Diese semantischen
Netze zeichnen sich durch viele Ahnlichkeiten aus, was die Fettmarkierungen
verdeutlichen. Hinsichtlich des gemeinsamen diskursiven Ereignisses war
das erwartbar. Die unterschiedlichen semantischen Aspekte lassen sich durch
individuelle Gepflogenheiten und Akzentuierungen sowie durch variable
Intensitdten erkliren. Mit der Benutzung von Wortern lieben und Traum,
Trdume verleiht EM seinem sprachlichen Handeln ein romantisches Flair. Beide
Politiker verwenden die Pronomina iiberwiegend dhnlich. Das Pronominalpaar
wir/uns und unser werden 5-mal haufiger als ich-mein verwendet. Dadurch wird
das Gefiihl der Zusammengehorigkeit gestarkt. Unter wir/uns und unser werden
deutsch-franzésische sowie europiische Offentlichkeit verstanden.

In Anlehnung an andere Wissenschaftler/innen findet Schlicker, dass Sitze
mit maximal 14 Wortern fiir die gesprochene Sprache charakteristisch seien,
was diese Wortanzahl {ibertreffe, gehore dem schriftlichen Sprachgebrauch
an (Vgl. Schlicker 2003, 165f.). Die Analyse der Satzldnge hat gezeigt, dass in
der Textsorte Vertrag lingere Sitze 4mal haufiger vorkommen. Die Rede von
EM orientiert sich diesbeziiglich mehr an dem Grundlagentext, weil die Sétze
mit iiber 14 Wortern leicht iiberwiegen. Hierbei muss auch erwidhnt werden,
dass die langen Sitze im Vertrag die meisten Worter umfassen. Es gibt sogar
einen Satz im Umfang von 89 Woértern, was der lingste Satz in diesem Korpus
ist. Die Rede von AM tendiert in Bezug auf die Satzlinge zum miindlichen Stil.
In allen Texten sind die fiir den miindlichen Sprachgebrauch charakteristischen
Satzarten (Hauptsatz, Hauptsatz und Hauptsatz, Hauptsatz und Nebensatz) in der
Mehrzahl. Schwierige hypotaktische Satzkonstruktionen bzw. Schachtelsitze
(HS+x) kommen am meisten bei EM (24) und im Vertrag (19) vor, bei AM
werden sie iiberwiegend vermieden (13). Auch Ausklammerungen/Appositionen
und lange Infinitivkonstruktionen sind im Vertrag (21/45) und bei EM (15/20)
mehr vorhanden als bei AM (11/9). Im Gegensatz zum Vertrag treten in den
Reden von AM und EM mehr Relativsitze auf. In allen Texten treten mehr
gesprochen sprachliche Zeitformen (Prdsens, Perfekt) als schriftsprachliche
(Prateritum, Plusquamperfekt) auf. Die meisten Perfektformen kommen bei EM
vor (27), gefolgt von AM (8) und im Vertragstext sind nur 4 Fille verzeichnet. Das
verleiht der Rede von EM eine gewisse Lebendigkeit. Bei der Analyse entsteht
folgender Eindruck: EM neigt in diesen Aspekten mehr zum schriftsprachlichen
Sprachgebrauch, AM hingegen - zum miindlichsprachlichen Sprachgebrauch.

Zusammenfassend ldsstsich sagen, dassdrei Textein Bezugaufdie vergleichende
politolinguistische Analyse folgende Gemeinsamkeiten und Unterschiede
aufweisen: Die Sachlichkeit in der Textsorte Vertrag wird durch den Nominalstil
(z.B. komplexe Pripositional-, Genitiv- und Partizipialkonstruktionen,
Hypotaxen, Infinitivkonstruktionen, lange Parataxen) erreicht. Im Gegensatz
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zu diesem regulativen Dokument benutzen beide Politiker den Verbalstil in
unterschiedlichem Umfang. Hierbei muss auch erwdhnt werden, dass EM in
einigen Aspekten (z.B. Satzlinge, hypotaktische Satzkonstruktionen) mehr zum
schriftsprachlichen Sprachgebrauch, AM hingegen - zum miindlichsprachlichen
Sprachgebrauch neigt. Die Reden von AM und von EM sind fast gleich grof$, wenn
wir die Anreden nicht beriicksichtigen. Im Gegensatz zur Anrede (33 Worter)
von AM, die summativ agiert, geht EM vereinzelt auf alle Akteure (102 Wérter)
ein. [hre Nihe zur Eigengruppe markieren sie unterschiedlich: liebe Freunde vs.
meine Damen und Herren. Im Hauptteil schaffen beide Redner ein emotionales
Kontinuum von Gegenwart, Vergangenheit und Zukunft. Sie weisen darauf
hin, dass aus der Vergangenheit Lehren fiir die gegenwirtige und zukiinftige
Handlungsfihigkeit gezogen wurden. Diese Einstellung zieht sich wie ein roter
Faden durch ihre Reden. Die Politiker bedienen sich des Konzepts Erinnern
statt Verdringen und Vergessen. Es erfordert die aktive Beteiligung der ganzen
Gemeinschaft, was durch entsprechende Redemittel signalisiert wird. Anhand
von lexikalischen und syntaktischen Parallelismen verstairken AM und EM ihre
Argumentationen. Durch die bildhaften metaphorischen Ausdriicke werden
die Sachverhalte hyperbolisiert. Die Notwendigkeit der Zusammenarbeit wird
mit der kausalen Argumentationskette begriindet. Die Hochwertworter (z.B.
Einheit, Solidaritit, Zusammenhalt, Respekt, Freundschaft, lieben) stirken den
informativ-persuasiven und emotiven Gehalt. Implizite Markierungen spornen
die Biirger/innen zur Disambiguierung an und schaffen einen Raum fiir das
kreative und freie Denken. Beide Politiker gestalten diverse Topoi, um die Biirger/
innen fiir ihre Ideen zu gewinnen (Europa-, Realitits-, Handlungs-, Autoritits-,
Gefahren-/Bedrohungs-, Zeit-, Widerstands-, Orts- und Arbeitstopos). Im
Gegensatz zu AM stiitzt sich EM mehr auf den Gefahrentopos bei seiner
Argumentation und dementsprechend benutzt er mehr Gefithlswortschatz. Sie
beenden ihre Reden mit den appellativen Ausrufesdtzen, die als Slogans fiir das
politische Handeln interpretiert werden kénnen. Aufgrund des gemeinsamen
diskursiven Ereignisses zeichnen sich die semantischen Netze in diesen Texten
durch viele Ahnlichkeiten aus. Die unterschiedlichen semantischen Aspekte in
den Reden von AM und EM lassen sich durch individuelle Gepflogenheiten und
Akzentuierungen sowie durch variable Intensititen erkliren. Mit der Benutzung
von Wortern lieben und Traum/Triume verleiht EM seinem sprachlichen
Handeln ein romantisches Flair. Beide Emittenten verwenden die Pronomina
wir/uns und unser, um das Gefiihl der Zusammengehorigkeit zu stirken. In allen
drei Texten wird das Ziel verfolgt, die Biirger/innen argumentativ, sachlich und/
oder emotional von den visiondren Ideen zu tiberzeugen und sie zum Mitmachen
zu bewegen.
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On the comparative politolinguistic analysis of three texts
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Germany and France are important players both at European and international
level. Therefore, it is desirable to act more actively for a secure, just and sustainable
world in order to reconcile opposing sides and successfully overcome global challenges.
The well-being of the world community depends on the ability of politics to act and
the participation of individual citizens. The article examines the speeches by Angela
Merkel and Emanuel Macron as well as the Aachen Treaty from a lexical-metaphorical
and argumentative perspective. The comparative political-linguistic discourse analysis
provides insights into the functioning of these text types. Implicit markings and concepts
are clarified using semantic-pragmatic and syntactic relationships. The purpose of all
three texts is to convince the citizens of the visionary ideas in an argumentative, factual

and/or emotional way and to get them to participate.

Keywords: Franco-German relations, safe world, comparative political-linguistic

discourse analysis, semantic-pragmatic and syntactic relations.

The speeches by Angela Merkel (AM) and Emanuel Macron (EM) as well as the
Aachen Treaty are analyzed from a politolinguistic perspective. Objectivity in the
contracttexttypeisachieved through thenominalstyle (e.g. complex prepositional,
genitive and participle constructions, hypotaxes, infinitive constructions, long
parataxes). Contrary to this regulatory document, both politicians use the verbal
style to different extents. It must also be mentioned that EM in some aspects (e.g.
sentence length, hypotactic sentence constructions) tends to use more written
language. AM, on the other hand, opts for an oral language usage. The texts of
AM (1638 words) and of EM (1625 words) are almost the same size if we do not
consider the salutations. In contrast to the address given by AM (33 words), EM
occasionally addresses all actors (102 words). It is addressed to those presented
with sehr geehrte, in relation to AM it uses both sehr geehrte and liebe, and
it addresses the general public with liebe Freunde. This marks his closeness to
the ingroup. AM takes a summative approach and thereby reduces this part. She
also uses the following forms of address sehr geehrte and liebe. To establish her
closeness to the general public, she addresses it with meine Damen und Herren.
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As far as structure is concerned, Angela Merkel's text, in contrast to Macron's
(15 paragraphs), is divided into 21 paragraphs. Both speakers create an emotional
continuum of the present, past and future. They indicate that lessons have been
learned from the past for present and future capacity to act. This attitude runs like
a thread through her speeches. The politicians use the concept of remembering
instead of suppressing and forgetting (Erinnern statt Verdrdngen und Vergessen).
It requires the active participation of the whole community, which is indicated
by appropriate speeches. This culture of remembrance (Erinnerungskultur)
contributes to certain success. Using lexical and syntactic parallelisms, AM and
EM reinforce their arguments. The facts are hyperbolized through the pictorial
metaphorical expressions. The need for cooperation is justified with the causal
chain of arguments. The high value words (e.g. Einheit-unity, Solidaritit-
solidarity, Zusammenhalt-cohesion, Respekt-respect, Freundschaft-friendship,
lieben-love) strengthen the informative, persuasive and emotive content.
Implicit markings encourage citizens to disambiguate and create a space for
creative and free thinking. Both actors create various topoi to win citizens over
to their ideas (Europe, reality, action, authority, danger, threat, time, resistance,
place and work topos/Europa-, Realitits-, Handlungs-, Autoritits-, Gefahren-,
Bedrohungs-, Zeit-, Widerstands-, Orts- und Arbeitstopos). In contrast to AM,
EM relies more on the danger topos in its argumentation and accordingly it
uses more emotional vocabulary. Both politicians end their speeches with the
appellative exclamation sentences, which can be interpreted as slogans for political
actions. Due to the common discursive event, the semantic networks in these
texts are characterized by many similarities. The different semantic aspects can
be explained by individual customs and accents as well as by variable intensities.
With the use of the words love and dream/dream (lieben und Traum/Triume),
EM gives his linguistic actions a romantic flair. Both actors use the pronouns
similarly for the most part. The pronominal pair we/us and our (wir/uns und
unser) are used 5 times more often than I-mine (ich-mein). This strengthens the
feeling of togetherness. We/us and our (wir/uns und unser) indicate the German-
French and European public. In summary, it can be said that in all three texts, the
aim is to convince the citizens of the visionary ideas in an argumentative, factual
and/or emotional way and to encourage them to participate.
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@0BIHGHOS 5 @oHIHGHIAOL MIMOs

dbsB3OHo sBOHMZEIdOL Hgdocmmemmyobsgoolsmgol:
om0, 50J9¢030 ©s 3MgdGHOMMO sGHI36MdOIMHO

656memo 3s39mG0ody

nanuli.kakauridze@atsu.edu.ge

065300 36390560

irakli.tskhvedianil @atsu.edu.ge

@05 6cmbody

lia.nozadze@atsu.edu.ge

93930 §96mgmob Labgedfogm »boggdlbo@g®o
J9mo0b0, Lods@mgzgerm

bAos@ool  doBsbos,  gossbogrobml  bsHhzdemo  sbOHM36980L @9
Jo0mm3obszool  33e0935L0056  ©5353806H9300  DBMFSOOIIIHONEO QO
0900 MM307H0 30Mn9dgd0; Jgobfagarml B9g@dob ,,00mob“ gnobosogdo
@0BIOSANOM 300303500 @5  dobbsbegdmlb  doool,  sdgBodobos o
309700 s0336mBogeol  Gmwero, 3003eglrIBo  EH0YEH0I0T5M0gdO

U3930%039.

bs3306dm bodgzgdo: @9900m30Bo30s, 980m0ema0b309,
0209 HbolB w0 Jo0M309B039, SOJIBH030, 3029 IBAOLIH0 56536MmB0YEO.

Bgdoldogem 933c356L, MmIgeos  begermdl dommbol  dbs@zmvye
93693090l 39-20 L3960l OEHIMOEMSF0, 3MB3IOMgEHo Tbo@zM o
GdbG/gd/ob  396o0BIBBY OO Jmfiagh o339 Iwo
09MO00 B5300bgdol Fobolifo® gobscoBgds. MGmymemE 50bodbsggb, XX
b599316930 dooLs s OFIMSEGHOOL FF0O™M MMHPOYOHT0TSMGdOL
DMAOINOO0MOo 539dBHOL A9BbOWZs-gom350oLobgds sEoWwgdgE0s
dm9MbolG dbsBH3OME G9du@gddo dommbol imbJzogdols 33eg30Ls
@S ©PIBOLOmM30L  (39399M0dg  2017:143). 36905 ,,c0@gMsGHMEIO
d0MMyoBdol“ 1533093 Md0YIBHL FoMIMoYIbl JoMOl bOTBMEgds-
3990996905 o@ g erme bofo®dmgddo (Jlotman 1991: 64).

3309308 09mbogowo  FgOGowol  99dmdsg9d0l 930w gdEMmdsBY
905608690l 0763 0L BogdGHo, M Jomol dglobgd sGLYIMBL swMs3bgEro
Lod93bogeMm 4odm33wg3s 3sboBsmmo I9i36096M9dgd0L sdols ygzgars
©o6ado. mz3o0m  GH9Mdobo ,,00m03° 00gbs bdoMms  25dm0oygbgds
L5393b0gOM WO BHIMSGHMMT0, md oo 1YdsbE0lzMEMo 3geo 30Ol
3OBIOMMZE.. 153MOLOS 2530bLYbmm doMRS gurosqls (Eliade 1964; Eliade
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1977), 3mgo 60396mob (Ricoeur 1967; Ricoeur & earny: 1978; Ricoeur 1974),
9OBLE 3oLoMmgMols (Cassirer 1975) s bmGmn®™3 360l (Frye 1957) 868900,
03 650w ©30bsbMmm, M) Mom©gb §HobosdgyrmdMo30 s bBmAxgH
0B M35605 ,,80000L° oggds MsbsdgMmM3g 39dsbo@sME d93609M9dsdo.

3m3560@H oMo 39(36096M900L bbgo 6900l abo3Lo,
@O BINGMMHmI3MmEbmdsdo  bdoMs  M30mbgdmMe  godmoygbgdes
A9m30bo ,,0000°, G53 oo FobssMLOL odsMMEIGOIL  ASTGIOMYDL
ofi393L.  F9MgdIMs d9608b53L MgdmE  3Mdsbodg: ,,3935bo@sErmEo
3™Ebol  bbgs  ©@itgdbg  MmmI 90053900  3mdzom,  dbmerm
@0 3YM5GMH50I300b67Md530 F0MLMb 535380600 T30 53EHMMO
9096 5moLBOL QoMM JIMeds MMPNOIONLOHOBs>MIIY™ FMLDBMYdYODs
3MO0MHBMYwo 90  39dMOPM:  JMMIIOMO, O3  OOILEOIMOIOM
LEOHYEOo 3sbbolidygdMdO0 Fgodegds 00350 O FHYMSEGIMSTo dommbols
3MLgdMBdOL Fgbobgd ol 5oL, GMI o EYMHIGIMSdo dommbo Bsdgzows
5MLYOMABL. sbg MMT, JEOMBSXMEO, BMYSINWEHWIOWIO MZSEBsBOHOLOM
30 965, 339 ,30060Mm WoGHIMGHMOMEO MZ5LsBOOLOME, JommMBo
3935 MY O 5M39OMB0TBs© IMZegbols Fomdmaygbl™ (3mdsbodg 2015:
169-170).

3354 3H™OM0350, WO BIMSGHMOI 3003580 ,,0000°
MO00YOHMYIMIO0Ebeg 3609369 mdgdOL 5©0bodbogl s godmoygbgds oMo
dbMwMmE OMYMOE 360535¢d603369000560, 5605990 51939 PobMLEBOZMIWO
36909, GsBy3 XM 300093 M59gbodg smficrgaol fob LosdsmmErosbo
90900935 539MH039e0 3393560 7). R LO, HTY03 08 1336500Y
303005, OMI WOGHIMGHMOME 3M0E035d0 GgMdob ,,domb“ 0dgbogy
9608369cmds 543, M58 9b0(395 833935600, HMIgE0E dols 04gbgdl. 5dgbs,
5ELOL sHOOM, ,,8000“ 035 MBOM 3MWgdozM, 300MY 565¢0EH03MEO
A9mdobs (Douglass 1953: 232-242). ,,00v9 d3903M©wIOH0 ©93MEOSEGH0-
doOMWMYOMMO s HBool godmygbgds X9 3093 bgdsIOMWOs”, -
50b0db53L 9330093560, ,,303YM0, MM gl LoGYzs MBROM 3OHMEH LYo,
dobo 8900 30 3MMIONLEGHWO, M3 035l Bodbsgl, Mmd GHgmdobo ,,d0mmbo®
36MHmG93bob Abo3Ls bbgsalibgs Labgl 0®gdl s Lbgsslbgs mgm®omem
658Gmddo oly 033wol BMEIsL, GMYMOG 3OMIOMBEIL  LoMgEgHg”
(Douglass 1966: 119)- $9®30b ,,00000L5“ s JoLO YOO353H03900U (,,0000MLO”,
,»,0000MWMY0s”, ,,800MEMY0MOO°, ,,0000mbOO°, ,,d0mMEmygds s
bbg.) Tgbobgd  o@gs@d e 300303500 sMLYdMwo  3mb3gnEogdol
3000310 965¢r0Bols s gxgMgdol  Logwydzgwdg  sbscrmyom®
513365979 doob Xmb »so@oi (White 1971).

Bmyoghmo d93bogMo 033wg3L, M) M5 FmOTom SGLYOMBL gbs 049 ob
3M636093Mwo 8000 0@ mo@wemsdo. MoBsOH© BgoHo wo@gModMsdo
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domgdol 359tmyqbgdol s65¢0bolsl 09gbadl GH9g®aob ,,dommlL® (“Mythos”),
H0mMOE 030 3olbdmdl, H™a gl J0mgdo sOJswwro Jomgdol 0gbEeos:
obobo Jgam™Bbgb Gmam®3 domgdo (Chase 1949). 53 GHodol IOHMIGdTo
35Lb 9939990 BBJdS 30135, 890dEgds 0399 565 Bffo®Bmgdo Fzcsbmo
30O, ) ol A9MBMWsE JoOMEMAOLMD 5MBs0M0 3938060
565 5943l? 3woso3 LAHI3WD mobol Jobgz0m, ,,39M339M  5309OL,
HIWGI0E 96 560056 300930 SBMOMIMWMYOMEO 39390 5 HMIWYdO3
500590569005 2963056900 (3030e0B300L bsbsdo Fgddbgl, aosBbosm
ob, Mo 993300¢05 ,,0000MbIMO boliosmo/m3z0Lgds“ 3Mhmomo (“mythical
quality”). sUgom0s, 89350 Mo©, obgMo  BofoMIMgdgdol  LovyggEgdo,
HMAMO0395 OMJHMO X930¢0 ©s JobBgH 35000, Mawlols 3560 3909 do
099 358339L 330" (lewis 1961: 42).

™309dBH MmO 0LYESE MO  bSI0MBL  30g3 MBROM  SOMYEYGOL
A9M30bMmEMA0MMH0 50693s. Loddg 08gbs ol 3o 96 sMOL, MM obgmo
A9m306900, H®AMMO35S ,,0000%, ,,800mb0O%, ,,0000MEWMY0s*, ,,0000MLwYOHO*
@5 9. 0., 5060365396 ,,096M356 Fobss®L” (“ill-defined “area of meaning”),
GMamO3 595 M9bg M9gwg30 s MBEGb »Mmegbo do0Bbgzgb (Warren &
Welleck 1949: 190-219), 56539@ oo goblbgoggdremo  3mbm@szogdo
©O0EHows© ©s3M30I0ME0s Bslbyg, 3063 o 0ygbgdls. BmyxgM Lo@yzol
d0bso®lol slgmo  gaslGoMmds TgbodrgdgE0s 35603 0yml, TogMsd
,»30m0b“  9gdmbggzodo, OMIglsg  Lbgsolbgs  3mbEgduGdo  vsdMmog
Ubgoolbgs sbmEosEosl s©0d®mgl, gl m30Lgds d33eg3MOLIMZ0L OO
053B539b09. 59 LOOMMEOL LHOEIMLEOHF0ME 3OOGEHOINWH Job30bow M
©@oBIMGM5d0 Bomol 98mYgbgdslimsb ©s3930Mgd Mo Hgmdobydols
@5 (36909000 - ,,800L%, ,,509d9E030L5 S ,,3MWGIEHOWOO 5MEbMdOgHOL*
- bbgoolibgs gz0boisos. 53 GHgmdobms itMgdo dgol Bmaogmmo olgmo
LoBY393, MMIGLOE DYLGO  0byeolm@o  gd3035wgbBHo 96  gosBbos,
OMAMM0355, 39350mo©, 09Mdbmewo mythos, 56 99Mdsbmwo “Mythe”
s “Mythologem”. 53335600 9duzMOLo GHgMdob ,,d0moL* ,,LogOMsdMGOLM
19856(%03580° 530 gdg0s 0dol  BsoEMLBHMs30MmE, MM 53 GHodol
A9m306900L  ¥3bM3z5605 @ M300690MTs  Q90MYgbgdsd  Fgodegds
»30MBYOO*  MH™MIBOL  sOIHNO  06GHIO3MYEHS3050®Y  F0y30Y35bMb.
@b,  gMBmOEOIOSL  go3505b30qdm 93 FHgMdobgdol ™sbsdgMmgy
3600369crmdqdbg, 306500096 Fomo  9EH0IMEMYo0ol sbsgrobo Bozwgdo
09w93956GMG0s 00 MMl gobloBezmolomzol,  MMIgebsg  olbobo
SO 9gd96 MsbsdgMm™3zg 3H0GH035d0.

3000MmMyosll oo  360d369wMds 53l BmyogPmo  Msbsdgmm3y
HMIBoL  499900L  M3obsBOOLom, MId3s B3xb 9O 30BosMOMm
9000M3M03H030L/Mr0E 5 )H-F0NMEMY0IOHO b3mEob 90 MasL,

52



030d() 6IMATITNL LOLITIENBM IJeN3IGLOSISNL 3(OIST, 2022, Nel(19)

GHIgeoi dbs@G3Owo bsfamdmgdols sbseroBobsl bmwm sMdgdodwwo
dm9Eqdol  dogdom  dgdmoxstmyegds (dm dmogzobo (Bodkin 1968),
XMB9R 3003090 (Campbell 1994), bmGorOM3 gGmso (Frye 1963) s bbg.).
BOnOHM3 BMOL dobg30m, Jom™m3M0G0350 3OMDIMwo bofo®dmgdol
09dobs 099 BLEAHOMJGHMOOL BsODOLLL bs TMobObmL bsfomdmgdols
03 sb39JBHOL  0BMWOMYds, MMIgwoi 3mb39b30MH0s s Loghmms 50
39493000l yzgmws  bsfomdmgdolomzgol (Frye 1963: 34). g3Mo0l go®s
50 9900m©L J0ToMm9396 XMmbgy dwm@bgmo (Blotner 1956: 547-562) oo
mbm® dgmombBo (Matthews 1968). 58 oMol Lo3zdom 835360 3M0EG03IS
99b39s.! 3096 OMBIbggeol 65d0mdol (Rosenfield 1967) 6gi396%0sdo
Ambo 3H9bgmo d0mmomgdl 98 FgmmEol Imoezs6 b3 BY: A9M339vwo
M©0dgbGHMEo  gmMIgdoL  dogdsdo, MmmIWwgdo3g 00Ibs©  BMYSOY,
™I 93000ML5© 3939OMPIbMEo Fsbogrs Jgvyderos IMOoE3L, 0356090
HMIsBol ©gEHIgdol Mbozsew®mds (Tanner 1970: 407). Bzgbol dbMog
53096, ®™I gl g0MO, MMIgEos bozdom HoMmBsBgdom godmoygbgds
§o63mbobgzol BLoJMEMAO0L, 53EHMMOL SM93bMdOYMHO WEHMWZgdoLs mv
dbs@3OM Jbogdsdo domol MHMyMOE 96536Mmd0gMHo BLodmemao©O
9dmbs3gdol 33c9g30LsL, Bodwgsegdsl 56 0deg3s 2563LSBOZMM™M bsffomdmgdols
dbsGH3MHME0 V0MHYIMEGds O LYTIMIdE0M BsBO A9353eMM ,,d0mMbOH*
Q5 ,,5053000MbYO“ b5HoMBMGdJIL FmMob.

9oOMGOMo©  J0momgdgbh,  HmI  3MGodoGHomwo OGSO,
50Joro,  30M39XWYNFOWO  FNWAHNONWO  dmEIXO 33b3PIVS  YZIWd
@0 BYMH5GHMOM Jabogdsdo, dsm dmMol 0d dfgcocms Boflo®dmgdgddog
30, ®mIgms d99mgddggds M3060L306MEIds ImYMbolEgdol dommlveo
9JU3960d96EHOL  sMLL, o3z Jomol  3bmdoge, TgMBgz0m  Aodmygbgdsls
371000lbdmdL (Kobakhidze 1998: 19). sig ®md, 69d0Ld0gmHo o@geod o
Bo§o63mgd0 38903938 30IM0 5536MB0YMH0 3bMFHOE00LLEBYYIL: BLoJo ol
56536md0gM0, 306390ymBoo Jommlivy®o d6gwo (0s00wsb Imdobsmy
Lofgolo, sMsEbmdogMo d99mJdggdomo 083wlo O MMl Msd>dMdL
dbs@3O Fo®mdmbobgsdo, dogMsd s6Mo36Md0gMo dommlivydmo gargdgb@gdol
999339000 9439s bsfoMImgdo o6 Mol ,,d0mMlOO* - 000"
392300¢05 3030P60Mmm dbmme ol dbs@zmyero Jabowgdsbo, HmIwgdog
3oOBHMMEI6 ,,50536Mmd0gM FoMLwE Lofiyobl* v sOJsren FmEgegdl
30 96 89033930, 90999 MHMIgddoi J0mo (36Mmd0GMs©ss odmyqgbgdyeo
03 Bofo®dmgdols 3mg@ozol gargdgb@o.

969 19930, OMIJWoE WOBICIOYMIL 3O0G03d0 885390 o

' 9603 290059 396H©L Lyghmm 9330 895436 Bom™IMOE030L (3539 B3MEsE Fsdmymeol
90%Ds63gfimboemdsdo (ob. Herd, E. W. “Myth Criticism: Limitations and Possibilities”. Mosaic: An
Interdisciplinary Critical Journal, Vol. 2, No. 3, (Spring 1969): 69.
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b. 39390M0dg, 0. (3639003060, m. bmbady

9943bo  doMHoMsEo J0EAMINPIB FoMOMIMHOGH0IL JPm-ghmo dooRbaal,
339390 9530M0@0390L 59 LML 03 IMEH 0300, G Jobo Fo@ImIoygbargdo
30W™d96 306H39wYmBoo Jomgdo Il o@gMo@GwMmsdo 50IMoB0b™b
(Wellek 1963). @650 530l mgmGorme  3993300609MmdsL  0300mmb39
g0 9OMYIM ,,c00EIMEOY sbNOMIMmEmyosl* (Frye 1963: 12),
b oG mo@nesl 4oblobrgmsgzs OHmymMO3 ,,0930bLEHMMOMIdME
dommmyosl“ (Frye 1963: 38).

3399 BH™IM0350, o6 oMLgdMBL L5YM3ILMSMO dolowgdo
©0x9M9630090Mwo  GHgMHdobmemaos  0dolsmzol, GmI domol ™GO
13bs3gbBH o  36033bgermds M5 JoMGHM  FobsosMbmdMog, 9039
A9m0bMmEma06H ©MbyBg3 gobzolbzszmm gHmMobgmologsb: 3oM3gwmos
500530560l J3930L  3M0doBHoMmo b BH03MMOo,  F56M5Ys6TINMHYdSO
990, OMIG0E oGO0 23D3W0Yds s 3bM3MYdsd03, beem
890695 MBOHM B3930B03YOO BMOTs, MMIJWO3 353060 Jds 3mbIMYGHM
3G, 330b5G3L 290339 39MLMbYIGOLS o FIMYAML, Mg B396
30053 JU5© WoEIMGMOOL b5 gdom JoIMY39390s.

X™b  oo@o  9ho  OMIgEodg  3mb3MgEM  LoBMYsMgdLmb
0535300609090 Fomgdol  JOHMOMIWOMIOL  SQBOB0TBI®  M30MHEJLMSL
560390l H9gM3ob ,,000MEwMYosL", bmwm ,,00d9@03L° 0g4gbgdl 03 wWRGM
D50 FobssMLOL goImLs39ds®, HMIgEog gbmd bdoMs doghg®gds
G9Mob ,,000L“ (White 1971: 38). bbgopagzoMs MM 3mgzsm, 83393560
,»,00000L° MO - 30(OM s BoMMM - 360369 MdOL OBIMBEOMIdOLIMZ0L
0949gbgdl  BH9g®mdobgdl ,,d00MEWMP0s" @S ,,50d9BH030¢  96v9,  dobmzol,
390339 fows, 90493030 ,,domob” Lobmbodos. 39MHdmo, ™Mm03Y
50603653L COHMOMO 3030930 45609MOHGO IMOYGdLO s MBOZ MBI H
G0GHOXO  3Gm39LJ0L. Lsob@gMgbms, GME OHmEs 033193500 G9gMdob
»30ML 5MGH0Zom 094gbgdl, 00 ,,00dgE03L" 3olbImMdL, beeoem 53
A9m3060L 5O GH0 3™ 459tmggbgdolsls - 3mb3MgE e domgdl (White 1971:
38). 030 9M35bxm0LOYSD 3339M0@ 4980xbI3L 3Mb3MYEHW JomgdLs
563930390l MMM 3 50LGHMSJ309dL.

&9M30b0o ,,d0m0L“ d9b™3569d5 39-20 Lo 3196930 Fo03M0T3s ,,d0000L396
8036¥96930L" 356159 Ms©. 89-19 15396999 0byEOLH s BOBY M
969090 060300095 MHO JomgdolL sOsbodbs godmoygbgdms Lo@yzs
“fable”. 356 390960 50b0dbogl, GmI A9MTsbMeo Lodyzs “Mythos”
39005609000 sbsero d9ddboros,! b MBG™ BYLEs©, gb dggaro Lo@yzss,
IOl 353 EbEgdsE 09659900MM™m3g IF9MHgdTs 25sFY3039b. @by
Dgommgddo sbg39 a3b3gds Lodygzs “Mythe”; d3MM33519L0L gdbozmbdo
10JLoMEGds FbmwmE LoGyzs “Mythos”, sds3 dgbodwms gobsdoMHmds

' Bmy09M00 {0, 3500 Mol 0Bl 560, M30MmEILEBL s60F9dL GHgMIobL “Mythus”.
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ob g3od@o, ®mId “Mythe”-l 250mygbgds 9659900MH™39 49MTsbedo (3o
LEH0Oob 60dBs 0MZEGds. ¥150EHOL SBOHOM, goblbgzogqds “Mythe”-ls, o003
R}eOIL, ©s “Mythus’ b, dol 06030 Mo6  goblbgregdsl, dmMol
090395, 053 3mbGHOLEGH0 5609303905 s J0mgdOL JmEOL. 4gMdsbmen 9bsdo
5699303900l 0@ M oEIOHI 9430350 96@G 51939 odmoygbgds Ggmdobo
“Einfache Formen”.

3099H9s35© 000Ly, GMI BOMOM3 BMso “mythos™b o “myth”-U
3MbAHOVEGHM™  BH9MIobgdo 094gbgdl, sbsdgdmgg 0bawwold 9gbsdo
b 3MBGOLGHO 9339060  2o9M339000¢0 56O 5MOL. BOHOOM3  FMol
339MdsbY, 0936  3mdsbodg 930 gds©  doobbggl ™G  Egmdobl
@95, 9990b 200mI0bodyg, M Imgzwgbsl - ,,0000mbLS“ ©s ,,d00L“ (56
,,0000MMY0sl“) OOl BPZIMOL gogegdsl. MmlveEolsgsb 4oblbgsggdom,
L5OE 9B MO0 (36905 9O LOEHY3000 500b0TEYOY, JoMrMEO 965 Lodw)oegdsls
04935, GMI ,,d0m0“ @5 ,,000mL0“ 5Ms TBMWME  SHBOMIM 035,
55990  (H9MHTobMwMmyom@oog  gobgzolbgogmm.  d9gMdbmmo  Lo@yzol
A®5bLEOE M50, BYMIobo “Mythos” bdoMo 33b30gds 0byolvMHgbmgsb
139305 WOEIOIEGHIM5T0E, LosE 0L SMIMZY ,,00000Ls6“ (“Myth”)
396Lb35390)0 3603369 MdOM 0bTsMYdS. ML oML 56 FodMEMYOLls
35bL9Ybgdm, 3aMEOlbIMdM SMIMWO OLEBHMMOMEO 93mggdols 5sd0sbms
dog6 99ddboer Hg306MLoEY3096M LovIH)BIOL, MMIgdTdoa S0Lsbs Fomo
RLOJMEMA0MMHO  BsIYsmM 5 OMIWYI0E M35  50LsbBI6  dzgagls
(096 36-OHMTo, dOdOWE, FMdgMme, 0bMoLENO, dOLEWO,
1396@06s30M s Lbbgs) wo@gMed e dgawgdls s §gommgddo.
3MLgd0Ms©, BLOEY3ZY ,,000MBOL" LsdwY5Egd0m 500b0dbgds JoMMEPMYOYGO
LoggBo, OMIgEog  3m63OgAMEo  MgoEoBsEooL oMy  FBMEMO
d9L5dEgdMdOL (90U, ,,9MAOL, ,,45eE0dOL ) LEHOM sOLYAMBL 5EsT0sbOL
13L0J03590. BogdBHMOM035Q, ©9d39wglo FOMMEMY0Ss BHZS 5MOFBIMH0S, V) 565
doombin® Ldgdoms LowggBH«OO bmEMEdgbbdol obEHMMmOEs® Y39wsBy
5QMGM0, 5MJ5Mwo BMEOTs. WO BHIMHIGIOMo 33930l Logsbl LHmGmgo
,,0000mb0°“ HoMMOYIBL @S 55 ,,d0MMEPMAO5” (3MdSH0dY 1991: 39).

B90050b603bmw ™6 GHgMHdobls s 3bgdsll ImEOL goblbgagzgdsls Lbbgs
93393609003 ML35996 boBL. Togoeoms, ®obsMo BgobBo 530M0E0390L
93319356M9dL, HMIWgILs3 gdbo JomMEMROIMs© dosBbosm, ™Mv) 0o
0949gbgdl  3060390YMBO  JoMMEMY0sL.  Mol330039w05,  0byEOlH
3mgbosdo BdoMs a3b3wgds d9MHIbMo 35bmgMmbol IgMHMYdO, FoaMsad
3dMY3000Mdss  9Jbo  dommeErmyomGo  dogohbomm  Ibmerm
0dol go8m, MHMI dsbdo Bgzbo 96 oybgs bsblgbgdo (Chase 1949: 112).
9650 dbOBEOYOL 45dMmMJ35qL 056 e gM03, OMIGELsi doshboo,
6md  99-18 Lomzmbol 3mgBosdog 3o Mb3s 33bgds Jommemao©O
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%03M900 @S LEHYYd0, MIIOMYd0 S JowMBIPMYd0, MMIEs doger ©J
dooOMmMyome  mOMb539bBHIOL ,,8000MbYOMBOLLC  sMoBgMo Lbos (Aler
1963: 189). 5354 BHMdM0350, 833193500 gMHT5b1m0Logsb obslibzoggdl memo
G030l 3mgbosl:  @gdugdl, O™mIgddog 299mygbados dommErmyos,
@5 ,00000MMH0OH*“ @gdbgdl; 909 030 JOMTbgMOLOYD ABsMPI3L
,»0390 5,005 JomgdlL; dMEMU, s13360L, GMI ,,0000MEMYO0MMHO
MmOB53gbBHdOL  25dmygbgds  Lawsg 9O  603bsgl, MM bofo@dmgdo
,,0000mbwO0S".

0MbGHOL 396930 MgBHIB3ME  FHow0sMO GOHMYSD b0 dBLgL, G™I
Lo®Yzgd0o ,,0000%, ,,8000mbYHOT, ,,0000MELMYOS“ S ,,8000MLMYOMOHO”
00@gbs bdoMo  2o0moygbgds, ™3 obobo  s33ws, bmewm ol
d6003b69crmdqd0, GMIgdLsz  oLobo  godmbo@eggb, {oMmImmygbars
96153500 5396MHM3560 2obs. BHOw05M0 590l J0BgBo dooBby3L 00 BodBHL, rnd
56 5MLYdIMOL 53 LoEYz900L Lobmbodgdo (Tillyard 1962: 11). GHowos®ol 53
©513365L 56 9gbbIYdS X Mb ¥50E0, MMl SHBOOM, 3OHMdEGTs 0LsY, Brend
9439w Fomdbo [omdmygds s®Lgdomo Lobgwrosb ,,d0m0“ (“myth”), Mo
50 3965369 msb oo Fgocmdol LBogwdzgwl MBOM 0dwg3s, 30OY
393060L3060900L. LMy 5do@™a, 3MBGHMLGHOL MBEM 259153399
5030 M30053uMdoL  560FJoL  BHgMTobL ,,00d9G030%, 30bs0b sl
g4o965000905 25000543l 39GJRMM0BI300L 00 9MMYoa0® LolEgdaby,
OHdgebsg Jomo Fo0dmoygbl (White 1971: 41).

©woGIM5GHMOM 300E03590 (HgMdob ,,56J9G03L“ ssbwmgdom slgmo39
3Mbm@o3000m 094gbgdls dm@ dmE30bo. ™Mogolo BsdMmMIoL  sGJgB03ero
00900980 309B0sdo Fglog5¢0d0 0g0 5005MYL, GmA oo 33wg3s 0vbaols
393965L 2oboEoL. dm©3060 5MJ9BH0390L SOFIOL OHMYMOE 39033940
®}MOIoL  dJmby 9oL, MMIId0E, 93mJosb  g3mdsdy  39Mm0MYdOL
9019b95350, Fggbo@Y30Lgds  5@F0bMs  MAbMBYOOL  2obTgmEdS©
99 qdLs M) 3065830 EMs3090L. 30bgs3? (Bodkin 1968: 4).

0m©3060  5394omgdls  3MBEGHOMILEBHL  doMEWMYosly @S 9MJ9EH039d0b

byOmme  dmEgEgdl  ImeOL, OGMIIdLsg  9dmgbgds  3ogz  dolLo
BodmMdo. OHmEs 00 80P ,,30MmTgNgLs S BoMLEBHOL BoFMOMGODY,
OMIgdLs3 LHYMO0500 98m(30000900L 99d96s, 0533005L935¢00, 3MEbs
@5 5530569100 FglodeErgdemdgdol BL3s®mL dJomds dowgzs“ (Bodkin 1968:
192), 553306390005, 030 9Hgds M6 3mb309E I JoMMEMP0YO GoJIOSU,
093> Lobsd30wgdo ol BMYso  MJ)BH039d0 MBROM  50bEHYMHILYOL,
HMIgILS3 0LOBO 2obslb0gMYd9D. 308 MMDBY oMbyl 09039 oMo
3Jmbs  x90db  xmobol  «»emolgl  0bGHYM3MYBHOIEO0LIL:  ,,080dbMds

639G 039wo 3mbo*, FgMl 0y0. ,,09MLOL s dTols ©9356 bLryeogho
500530560l s BYbLYYOW MO 5060l FoMOOWO BOYMMIOO YHIH*
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(Jung 1934: 156). 5933500 50J9BH03IW0 BMBOL LOBIBI BMEsE 9155
3MEOWYdYE0, 390LMbsg)d0 JommEmyow®mo ImEH039d0L IMdzgeogdom
0Yml sbs@o; gl 8m@GH03900 MOMIEME bobsldom 4sdm339magb dso.

G9IMIob  ,,06d9BH030L godmygbgds  WoGHIMOGHMOM 300303500
3930w900m 653egd 3bM356905L 0f393L, 30MY - ,,80m0LS,  0dol
309bgo35®  ALXJXMdS ,,d0MMLMY0NOH BofoMBmgdol  5MJ9E039dL/
56993039 g qdL gbgds, 0399 Fom 5OHLYdMBIL NYEL WO BHGOSGHYIMSTO.
Lobmgom, 3Mb3MEMo domols ™) LoGEMoEoolasb Asblbgsggdom,
5M9d9BH030L 36905 9gMHMY39M0  SOLBHMOJE0ss. Fomo, 0baol Jobgwzom,
56J9G030L  2o8mbo@Mmgdss (Jung 1954: 6). domgdls s MG 0390L
Jm0l goblbgog905L LoobEHYMILM® 5450dYOL bEONOMS M0 3H0BG030L
365¢™8oolbsmgzol @sOHM wgdliozmb-3bmds®do: ,,00d9E030: Loddmem,
B30mgdcog  Lobg/bosBo, mdgeog Bs3dsMmolo bdoMs  Tgmegds
@oBYMGMMSd0  0doLom30l, MMI  5sd0sbTs 00  9OSMML  Mogz0LO
@O BINSGHMOM0 35TMEPOEYO0L, MMAMOE d0osbmdol, 9wgdgb@o;
domo: bsM5@030, LosE BMP0YOHMO 39HLMbs0 DYsEsB0BWGMO OGS,
Gdgeroi 0bgo 59990l LRoOL, MoE IbMEIME 45dMmamboe 5809330 bgds;
59J9096 - 3063963000 96 LEHOE0BYdMo bsMsEogzo, MmIgwoi gd-
653090500 X IMJOJ05 S LEOHVIESE 5O 5QI3EHOMPYDS ,,M YO ODBIMIH*
(Frye 1963: 365).! 53600900, $BM50 053060 ©IBOBOEOJIOM  5WOSMIOL
doool MM EMmbol  gHMT6g0LORsD  godMmMBI30L  SYEOWGI MO,
0335 B53wgds 39X JMJOJE0s BMlsbEMYds, MM sMJgE03gd0 30609
@O BIMSGHMIOM 259M30gdsDY G90degds 0yml doxsF3e0o.

65 0gds Mbs, §oM3399 d96M3569d5L 3HgMdobo ,,060dgG0305  0ff393L.
Dmax g 080 359m0949bgds 306390094 z30e¢0 Jomob, 56w Jomol 3GrmEHm@GHo3ol
50bOB0dbs.  FgLodsdolo, Tomol  dseergl  ™m30Lgds©, MHMIgEO;
Aol Lo3MOE0BOE0SL  SBEYBL, Tobo Lodgzgurg gobobowrgds: Mog MBRO™
d39w05 domol 39MLos, dom MGBOM Fdobss BmMTs - SLgmos FmOIM..
dooMmMyome  doMbg Ay gwmdolsl Mowosd BgIw  LEGHIBBMOEO
50b0dbsgl, MHmA ToLo, OMAMOE WOGHIMGHMOMEO MJIoL, GIMEY309
5930009005 JOL 15330039/ gobaBsbBLIMY SmeEGM9E by (Stanford

1

@9dbogmb-3bmdsto sbgzg BgoiEegl  GHyMdob ,,d0mmbol“ ©gzobogosl: ,,dommbo: (1)
©WOoEYMGHWOMwo Bofo®Imgdol bss@oz0, MmIgwoa gobobowgds GmamOE Lodyzgdol
3650953035 96 Fymds (o@ghowwmo BoMs®o3o), Lowggdo b ,,0bxgemds* (‘argument’)
(60fgBomo  bs65@030), 9mddggdol  FgmEms©o  080G3E0d  (BMOTsHo  boMo@o30),
2960909000  8mgdggdol 96 Go@ewol  0do@sgos  (5MJgBodMwo  BaMs®ogo), b
g4m3olidgddeg  ©Igemol  ob  5@s80sbMmO  LoBMPdMYdoL  Imddggdol  0do@sEos
(9652ma0M0 656(153030. (2) mmbo 50J9E0399w0 b56M5E030, HMIgdo3 3EslogoE0M©Yd0s0
GeOymO3 30003600, OHMIBEGH0IMNWO GO0 Mwo ©s oMmborwo. ob. Frye 1963: 366f).
6590™3do Fables of Identity 3omobl 36905 3595630390900 Bsbl o 356850Fgdmmos H®AMO3
,,003W9bsms 1563000g30MMds, HMTgEos B39BL YL Ydsl 034OHMdL® (Frye 1963: 25).
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1963: 5). 0go LfmGMg 59 sBOOm 094gbgdl GHgMdob ,,00dgEo3L* s Memas
»90993 031 Meobgl” (Stanford 1963: 6) sbligbgdl, MImowm 3mdgembols
M@obo3LL 2olbIMBL. MMIEs 0535 Jomol osMds gfobssmdgagds
»3obLOBOIOGo  JMOEGMYGHOL  3mbEgnEosl.  sGJgBHo3ol,  Mmame3
306390050 ©d Y39eobg 8603369cm3560 BMMT0L, 2o qds MBM® Jobomgdo
39000gdMS  YMBOWOYm  oGHIMIGIOMEo  3M0G030L  dsMgm, Lbgs
569030, 300J35m, BLOJMWMY0530, LoWSE 0O FBOLIHBPIMYdS IMYMO 3
5003065000/ 9gs00, MWL  3m306MHgds bYds . m™MIzs BmaogHm
000 59 3Mb3gRE0sd 933w 35M0 Fgodergds dgamdsdos 99oyzo6mu,
30650056 00 ©slsd390500 d0oRBY3L 5GIJ9BH030L SOLBYDMOL gho dmiEgdme
3030030530 350D, OHMEs 9M9dEBH030 SBLGHMIJ305© MBS, SOEIM
306309¢ M Jomb 56 99305 oHIMa30Q06Mmb 05350 5OJ9EH030, BroYb
090 506086538 Y0 GHOYO 35650yT 0 FoMYOOLIMZ0L LogMH M BOAsb-
03090900l 306830 ME305L M) EIWL. 5GJ9BH030, OMIgEoE TnMbos
oLGMOHOMWMBOBORID,  SBPOMIMEMY0530, WOEIOIGHWO  3MHOGHOZOBS
5 965¢03H0399H0 BLOJMEMAO0L 45033999 13Mgddo 5B Bzl MoMs
DOMMWUL, 90356 LsTY3609OM 35@JMM0L, OMIGE0E F9IMJOIOMO
30mM@Mmy00©sb  Ho®mdmodzs.  3mb3MgEHwo  domgdo  96MJ9EH039d0l
39633979 3¢05LL 0932933690056 g0 Moo LogE™M YEMT0bSEMMYdOL
390m. 5Md93H030L oygbols 999y B396 Tgy30deos dolio gargdgb@gdo
0936 Lb350sLb3s oML MY WOBHIMSGHOME b5{oBMgddo 50Bm35B06m.

50 B0 ,,50d9BH030% sbEMmlss 08sbmsb, Mbsg XMBIB 3993390
,006030mb* MHmEgdL. 3993090 50b0dbsgL, MMd 356 gl BH9MIobo somm
X909b xmolbol 10693560b Jgemgbosb (Campbell 2008: 30). xmobomob 53
G9Mdobols 3609369 mds Lozdom dbmgzs60s: “And their bivouac! And his
monomyth! Ah ho! Say no more about it!” (Joyce 1939: 581). god@Hmdcm0350,
39930935 xmobob bymemaoBdo oliglbs.

000gdol ,,009d9@030L“ Lobmbodos sbg3g ,,0000MmE™gds”, GHMIobo,
G0dgbsg 09969096 0mbyo s 39Mgbo. mMogzg GH9gMdobo sMJgEHodmwo
6503056-030L90930b 450339 30065302)M(300L 50bOTBZL.

MHMamO3 369053m, JoMMbYIHO BoFoMmTMGOOL SOLBSFIMIE 530 9dIE0S
A9M0bmEmaool oxgMgb30Mgds. 50 M35¢LsBMOLom  Y39wsby
3930390900 FY30Mdds 50JgEH030L Bsbszzwgds 30636MgEHwwo domoom.
300G030L 5659™F0590 B0 50b0Tbs3L, MM JNYIWO WOBHIMSGHIMOLIMZ0L
LSYOMOMS ,,d0900L Jomo® (“quest myth”) (Frye 1957: 215); »36c 99303, 030
59%30390L, M 3M0E03MmbOL b5JdosbMdOL bofoeos sB396ML, vy MMM
09630035 Yy39mws WoBHIMOGHMOIE0 5bOHO dogdol Jomologsh (Frye 1963).
9699, Bo9dBHMOM0350, BOS0 3mb63MgEHMo Jomol alsbgegdom BMmYSO
56M949BH030L 303mLEIBOMGIL sbabl. 02039 FgaMTsl 1dz9dL sMgM™MO
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3600303mbo, MmEs BOM0L  og3wgbom dogdol Logmggomom Im@Gogl bob
6 3x393b0ob Joge 93600039l d0gds© FoMdmoBgbl, bob 535390l Jotoowge
b9G0WH© 5 bobog 9o ges5¢ols d0gds 96w, LbgoazsMo, LBoddy 3543l
5639G030bd s 3Mb63MgEHWWo Fomob sOMY35LmMIb.

50949303900, 5530560l 5GM36MdOYMO  BLOJ0ZOL  MIBbIYMEOOo
306039wbsfiyobgdo, MomdOEIB  MoMIL  3MgdBHoMMO  5M5EbMdOgMHOL
L5FMOGOOM 250059 (393d. 0Byl obg30m, 3MWgdBHOWGOO sMO3bMdOYMO
G3060L  05bsgme0en/d993300MHgMd0m  Jomgdwo LBEMMIGMOS O
56536Md0gMHOL b BMEOTs5, HMIYEOE LHYBIMS NI 353MOMOMBOLIMIZOL.
090 56b3530935 3gMOLMBEH0 5536MBOIMHOLSY, HMmIgEo0bozowol
306150 58M(3000¢900Ls296 oMBm0ddbgds. 0mbyol dobgwozom, LfmMgo
3093dGH0M0 560536md0gM0 FgoEsgl 0bLE0bIBHIOLS s sMJ9BH039gdL,! 56v9
MB0gaMLH  306M93wo@ boGgols s 0@ggdL. obobo  sGE3bmMdOgMOL
M®IGL 960990300 ,,00650MHMBIE“ O BMBJ30mboMgdIb, goblszmmMmgdom 0d
13096930396 39960980, GMIGEBsE 001630 3MWgdGH0MO SM53EbMdOYML
MHmgol. 59 MIs0BIE3000 50bLEYds OO Fom0 ,,w93bsmEMMdS™:
dom 99dmodgzo B396L 939996 (36009690530 w3bm, Mzbmdo glodozmmo
3b™3M90s, OGMIgEo3 dImMmgMe Fombmel 939m360L. qb B3zgbo mEbmdo
§0bo3M9d0l 4mbos, om0 YBOM3BYd0LS WS {MIBMBdOL Fglo, FBM3MgdOLS S
LodygsmmU, 50053056930L 5 IGMNGOOL JoMJe0 50O MO, 53 SGJorE0
1396900L  5MBGOMBdsy 0ol Yo, MHMI 5sd0sbl bxgMs G90b3s0Mbsgool
Q@5 9blmgL ,,H0bs 499m(300090900%. bfimMgo 0lg39, OmaMOE 50530sbol
Lbbgwaro, 30e9dGHoemo 5G53bmd0gMo3E dolo owmygbg@ozrMo ol@GmMools
dBgmdos (Jung 1959: 286-287).

3653b6Md0gMHOL slgmMTs MB03xMLIIMHTS 0b3HYM3ME)o3058 dgladargdgero
3obos  ImYMbolBM OHMIsBTo  35MHEgol 493w gds  Mobsdgd™m3y
5Q0530560U ,,36Md0gMHGIOL Bo3olo“ s MYREYJL0sIIE? TOMMEMAOE®
360096905l mMol, o3, 0bgdEM05305, HA0MmI® 35OMPOME 9R39JAHL
Jobols, Bopsd gl Lyyawsg & ogm BmEIMboLEBHOOL Jmogsto dobsbo -
356MHM©O0s S 0MHMbos 5 FBMWME  FIM350 LGB0 BIMTsbOL
50235600  dm@YoMgdoLsm3oL.  IMYMHboLEHJOOLIMZOL  FMsZ5M0s 56
0009650 ,,006599000M39“ 3bM3MGOOL godmlsabgs (gl dbmem 3bmzMgdOL
39MIMZom0  3mb3O9HIWo  BmETsy),  M0dIbsI3  YM30gMHgdol

b 06dgBo3gdo sGLgdmdgb Lsdys®mTo, G®IgEos 5@sd0sbol 3bmgmgdol JOmbmemyools
000055 5 3M¢9JBHOMM0 3M53bMBOYMOL Lsdwogdom g3mJosh gdmdsdo 35M0Mmxd9b. 00
06J93H03gdL ImMOol, OHMIIILyE 0bao 290Mm3Ymal, owdsm Yzgwsby 9609369 mgsbos
06030 (animus) - 3EIMOL BLOJo3sd0 GBI BodMMBdOMO Lafigobo s 5603y (anima)
- 85960L gLodozsdo Im39899w0 IEIOOMBOMO Lofiyolo. 0Mbyo sGJgEH03l slggg AsbdsMEo3L
Gegym®3 08 965d9FL, MHMIgwoE 353MdMmOoMdOL bobyMdwogo fo®lrmwol sbdsgemdsdo
099008035 35639MmM 90535 LOE3090T5 OEHMZIL 50530560L BLloJgby. ob. Lu, Kevin. "Jung,
History and His Approach to the Psyche®. Journal of Jungian Scholarly Studies 8.9, 2012.
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393983090360 LEHYoLYdOL 2odM3w9bs. OlOBO (30WMdHIE Msb5TgEM™ZY
3b™3M900L  ©0bsd03s (s TgLodsdobos  OLEMMOMWMdSE)  LEBSG035d0
(39L50530b F5MSPOLMBST0) Imgdi0sm (3b3gosbo 2006: 74-75).

HMIBol  HBOHMOOL  LEHOYIBHOOLOEIO 533560  JoyMAsl LMy

56J9GH030Ld s 309G 5M536MdOgIMOL 0baolgmwo 3mb3g3GJd0

M93LLORWAZES - 569 BH030L MMM JOMAZM G G5I30bs Y393 0bgds
056599060M39 9530560 3M0Bolo, A5G 36Mmd0YMHYdIOLS

3063900gmx30o  Jommb)MHo 58m3000900L d9sMgdolsl. sMdgEHo3gdo
9JbGIObsEMMs© 30 9O 5606 ,,0003L0mbggmwbo”, ,,0mGmygdMbo*,
,»,00L5OOMWbo* 3gMHLMBs:IdBY 3GVl F0gM, SMSTJO NOMMIYCO
0600300006  d0bogobo  Lsdgs®rmsb, dsmo gLOJo3z0wL [oMmBMOTMdO
@5 9300b39wl  Fmogmbgdgh, vy s sdzm  LoghHmm  Lor3mbggdoom
93690l sD TGN 50d05690L. JomMEMP0Mo bobggdo @
39059 qd0 bobBl Mizsdl 9HMO S 03039 FOWPIYFMHYo 3MoH0 OOl
©MLOHMEYOI 296TgMMYGOSL, 306050 O LDBMPSMIIM 030 3FBMZMIdOL,
05350 dBMgBom oLEGHMO0Mo 3OMEgLOL 9EHoxz0b0 3O HEHgdEIMElsL.
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The purpose of the present paper is to explore theoretical and methodological
problems related to the study of modernist mythopoeia. We have tried to analyze the
meanings of “myth” in literary criticism and demonstrate the complex ways in which

mythos, archetype and collective unconscious are interconnected with one another.

Keywords: demythification, remythification, mythopoeia, archetype, collective

unconscious.

The puropose of the present paper is to explore historical, philosophical and
cultural premises leading up to the need for remythification or neo-mythologism
in modernist literature and provide deep and complex insight into the varieties
of modernist mythopoeia or the uses of myth as a means of universalizing values
and as a structural organizing principle of literary form, identifying general/
universal characteristics of this controversial literary phenomenon.

Attempting to demonstrate the ways in which modernist novelists use mythos,
the article addresses major theoretical and methodological problems related to
the study of modernist mythopoeia and sheds light on the complexities of the
literary aesthetics of modernism.

It would be impracticable to undertake a comprehensive survey of the
modernist mythological works, nor indeed would any such catalogue raisonné be
a feasible or worthwhile undertaking while the more fundamental questions of
how the mythological elements in literary texts can be unmistakably recognized,
how they operate and in what context they occur, remain unanswered. The
article focuses both on the preliminary solution of theoretical and methodological
problems.

Throughout its long way of development history of culture has always
been related to mythological heritage. This relation gradually evolved towards
demythification, reaching its culmination in the 18th century Enlightenment
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and the 19th century positivism. At the turn of the 20" century the process
of demythification was replaced by the so-called remythification in European
culture.

The first widespread form of mythification in the 20" century literature
was individual poetic reinterpretation and/or transformation/modification of
traditional mythological plots and images. Traditional mythological plots were
either reinterpreted or transformed by individual authors. The modes of myth
transformation vary from parody and travesty to creating an anti-myth.

In modernist neo-mythologism mythic archetypes are transformed into
complex symbolic forms and images. Neo-mythologism gradually became the
mainstream or dominant tendency of Western cultural consciousness/mentality.

The article covers a wide range of problems and issues: synchronic and
diachronic aspects of the interrelations between literature and mythology;
the processes of demythification and remythification and their interrelations;
the problem of defining ‘myth’/mythos’ as a term and a concept; theoretical
and methodological problems related to the study of neo-mythologism; the
essence of ‘mythical method’ and its functions in the modernist texts; modes
of transformation of mythemes, mythic patterns, paradigms and archetypes
in modernist experimental narratives; close interconnection between neo-
mythologism and neo-psychologism or universal psychology of the subconscious.

The mentioned work was done with the support of Akaki Tsereteli State University

within the framework of the university grant.
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2015 1017 299 157 45%
2016 1573 281 398 43%
2017 1492 199 434 42%
2018 1040 215 373 57%
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2019 1245 236 469 57%
2020 1044 199 360 54%
2021 1082 261 379 59%
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5 3m3y9x005605. ™30l IbGIOZ, 306y 00BBILOL HMEo 93mbmdozol BGO
MBHOH639wYMmRoLs s B0 BT T 5P doL F9ddbols IbGOZ Lo3dom
96038369cm35605 dongaro J399bols dolidEodoom.

gbGoo 4. 2015-2019 §ergddo 8306y LsffoMdmoms dEMB3oLs s ffo®dmgdmmo
36000l 35B39698¢rgdo
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—~ ~ ~ o Py
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£% 5% TS
% g S g 5 .‘% b é e U
€ &% 2% % $biy 23y &
8®w ) %
3 € ‘gg 3 €L ‘g E
2 S % é?‘i S
2015 | 56984,8 | 5173,0 9% 299939 | 29626 10%
2016 | 64081,8 | 217864 | 32% 341569 | 11381,4 |33%
2017 | 71740,1 | 22970,7 34% 38206,8 | 12892,9 34%
2018 | 86625,1 | 25179,1 29% 416492 | 137233 33%
2019 | 109024,3 | 274542 | 25% 474947 | 151933 | 32%

MB0E0SWO 3mbs39990bg oyMEbmdom,! d30Mg LofoMdmms d6b3zsad
2019 Herobomgol 27 454,2 dogrombo @wsMo d9500bs (bMowo 4), Gog
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Doabog  9bsgrmaom®o d5B396909co  bBMol  3H9bwgbgoom sdmombgzs
2017-056 dgomgdom. 860d36gemgsbos ®m, 2015 (gl sbsenmaom®o
953969890 dbmerm 5 173,0 dogrombo @wso ogm, dgLsdsdolo 5 farol

! www.geostat.ge
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Accounting

State Procurement and Economic Activity Issues of Business
Entities

Sergo Svanadze
sergo.svanadze@atsu.edu.ge
Akaki Tsereteli State University
Kutaisi, Georgia

According to current law, state procurement is defined as the procurement of any
goods, services and construction works by a procuring entity through using electronic
or other ways. It is implemented with funds from all levels of the budget hierarchy
(central, autonomous and local)and not only this. Coordination and monitoring of
state procurement activities are carried out by the State Procurement Agency. State
procurement is an important part of the gross domestic economic activity of the country
and its role in the development of the country is high. It enables to: To develop Business
Sector; To Promote Competition; To strengthen employment and labour market etc.

State procurement is one of the important parts of public administration policy
and plays a special role in the development of entrepreneurship. Transparency of the
procurement process and its implementation in a competitive environment have a

positive impact on private sector business activity, revenue and profit growth.
Keywords: state procurement, entrepreneurial entity, business activity.

One of the important factors for sustainability of Georgia statehood is the
establishment of an efficiently functioning economic system and the state budget
is an important lever for its management. The budget is a plan for the distribution
of state resources and it has — economic, political, legal and managerial function.
The economic function of the budget considers the function of revenue
distribution and redistribution. The establishment of a state procurement system
is a way to achieve this goal that provides all stakeholders with access to the
information on the use/expenditure process of public funds and formation a fair/
competitive environment.

State procurement is an important part of the economic activity. It enables to:

e To develop Business Sector;
e To Promote Competition;
e To strengthen employment and labour market etc.

The state procurement activities in Georgia are coordinated and monitored by
the State Procurement Agency.
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State procurement plays an important role in the development of
entrepreneurship. Transparency of the procurement process and its
implementation in a competitive environment have a positive impact on
the activity of business entities, growth of revenues and profits. Publicity of
procurement and access to relevant information are important information for
business sector to develop its own strategy. This information helps the business
sector to take into consideration the technical, material and organizational
characteristics required for the activity, the processes related to the preparation
and other issues related to economic activity. The importance of state procurement
for beginner entrepreneurs is noteworthy — as state procurement is one of the
stimulators of their economic activity, because the study and analysis of the
state procurement database provide at least sufficient information on what goods
and services are consumed by government agencies, in what areas and directions
are more demands and everything helps the business entity to determine the
direction and goals of the activity according to its suitable field of the direction.

Table 1. Proportion of funds spent on procurement in the total volume of Payments in
2016 -2020

Year g:};‘ﬁf:ms( ) Purch as e s | Procurement share in
(Ti 1 GEXPELE)DS s (Thousand GEL) payments

2016 10292 234,10 ~ 4018 097,96 39%

2017 11 764 835,38 3 644 642,29 31%

2018 12590 181,62 4087 214,40 32,5%

2019 13 469 688,95 5 332 804,82 39,6%

2020 16 174 603 725 5 158 143 556 31.9%

The existing state procurement system in Georgia, its regulatory legal
framework and mechanism of operation, is an important factor in entrepreneurial
entities business activity. Relevant legislative norms, legal acts and regulations
regulate the relations between the procuring organizations and suppliers (private
business entities). It is important to avoid a discriminatory approach to any
entrepreneur involved in the procurement process.

The Order N°2 of February 26,2016“The Procedure and Terms of Production of
the White List” was approvedby the Chairman of the State Procurement Agency
which defines the grounds for registration in the Register of Qualified Suppliers
(White List).The whitelist is an official electronic register produced by the Agency
which provides some incentive for a bona fide and responsible economic agent,
as a supplier registered in the register uses simplified procedures and separate
preferences provided by law while participating in state procurement.

Thus, the principle of functioning the white list is an additional incentive and
a basis for obtaining favorable conditions for entrepreneurial entities.
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The total value of contracts for the purchase of goods, services and construction
works by 2020 amounted to 5.2 billion GEL. In general, based on the analysis of
data from the last 5 years, we can say that the total cost of state procurement is
growing steadily.

In 2020, 79.2 % (GEL 4,088.1 million) of the total value of procurement
contracts conducted by Georgian public agencies was realized through electronic
procurement, and 20.2 % - through simplified procurement. This is higher
compared with the same period last year and it is not a positive indicator,
considering the fact that simplified procurement procedures are more risky
compared to e-tendering.

Table 2. The cost of the contract signed by the public procurement system in 2015-2020
(2020 Report)

. | Value of contracts
T(;tzl cczs; :frﬂb:i concluded  through | The cost of contracts
Year l:on tracts during the | & Procurement concluded through
uring (except GEO, DEO, | simplified procurement
year GRA DA B2B)
2015 3203 258 126 2124163 190 1 079 094 935
2016 4018 097 958 2532 805 944 1485292014
2017 3 644 642 294 2762 441 150 881 201 144
2018 4087 214 400 3 308 643 197 778 571 203
2019 5332 804 815 4395 339 249 927 465 566
2020 5158 143 556 4 088 057 239 1070 086 317

2652 new suppliers were registered in the state procurement system in 2020
and the total number of registered suppliers in the system exceeded 44000
(Diagram 5).
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Diagram 5. Number of suppliers registered in the public procurement system by years
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Thus, the increasing volume of state procurement from year to year is a stable
guarantee to ensure entrepreneurial entities in the growth of business activities.

A Dispute Resolution Board has been set up to ensure fair competition in
state procurement procedures. The previous years analysis reveals that most of
the complaints filed with the Board were upheld fully or partially by the Dispute
Resolution Board in favor of the business. The presented data give us a reason to
think that the Dispute Resolution Board deserves a high level of business trust
and the status of an impartial, objective and fair institution.

Table 3 The share of positively resolved complaints in the appeals submitted to the
Disputes Board in 2015-2020

Year | Complaints 30 the | o - cfied Partially %

2015 | 1017 299 157 45%
2016 | 1573 281 398 43%
2017 | 1492 199 434 42%
2018 | 1040 215 373 57%
2019 | 1245 236 469 57%
2020 | 1044 287 360 62%

It is clear that a well-functioning state procurement system is crucial for full
functioning not only for the state but also for the private sector. Because the
state is the largest consumer in the country, a customer for the business sector,
and cooperation with it is desirable and profitable for any company, especially
for small businesses. For its part, the role of small business in ensuring economic
growth and employment is quite important for the whole country.

Table 4. Turnover of a small enterprises and manufactured products in 2015-2019

Quantity Products The share
Turnover of Turnover Share of products | produced of small
5 of small of small roduced small 5

Year | STterprises enterprises | enterprise procucec by | by . enterprises

(million (million in total enterprises | enterprises | in the total

GEL) GEL % (million (million volume of

) volume GEL) GEL) products %

2015 | 56984,8 | 51730 | 9% 299939 | 2962,6 10%
2016 | 64081,8 | 217864 | 32% 341569 [ 113814 | 33%
2017 | 71 740,1 22970,7 | 34% 38 206,8 12 892,9 34%
2018 | 866251 | 25179,1 | 29% 416492 | 137233 | 33%
2019 | 109 024,3 | 27 4542 | 25% 47 494,7 151933 | 32%
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As for the volume of products produced by small enterprises, the product
output is characterized by a growing trend and it reached 15 193.3 million GEL
from 2 962.6 million GEL in the last 5 years, which in percentage is equal to one
third of the output of enterprises operating in the country (32%) according to
2019 data.

Although the rates have been on the rise over the years, they are not enough
yet compared to Western countries where the role of small and medium-sized
businesses is much greater in overall economic growth. It is also noteworthy that
small businesses employ almost half of the people working in enterprises across
the country. Accordingly, it is important to promote the development of small
business and offer favorable conditions for it in the market.

It is noteworthy that 37.5% of the tenders announced in recent years or 51.7
thousand tenders were worth less than 10,000 GEL, the total value of the signed
contracts at these tenders amounted to 236,882,687 GEL. The chances of winning
for small businesses in such low-budget tenders are relatively high; because in
this case it is more likely that the procuring entity will impose fewer restrictions,
however, large firms rarely spend their time on similar low-income tenders.

However, low prices are conditioned by the factors such as increasing
competition and low administrative costs. The greater is the access of enterprises
to the public procurement process, the greater is the number of bidders, the more
competition there is and the estimated cost of the procured object becomes lower.
In addition, small businesses usually have lower administrative costs, which is
reflected in the low price of the offer.

Accordingtothe paperandthestatistical reportingdata, itisclearhowimportant
it is to improve the state procurement system in the country and provide proper
functioning in the process of business activity of entrepreneurial entities, for both
small and medium enterprises as well as large suppliers. The analysis and trends
of the past period allow us to conclude that the Georgian public procurement
system is gradually improving and developing in the right direction. Improving
the system is a living process and today the state procurement system still faces
significant challenges in creating a transparent, non-discriminatory and healthy
competitive environment for businesses. They must be overcome through well-
designed consistent economic policies, taking into account European experience
and Georgian reality. The future improvement of the state procurement system
will be a big step forward for the country's economy, which in turn will have
a positive impact on both the activity of businesses and the living standards
of the population, this is a priority at any stage of state policy planning and
implementation.
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39Obebsgrm@o  300839996G0s,  bsgzebde 3003939630900,  LGHGaHI30remo
3003999b30900.

939w 30335605 mog30L0  sMLYdMIOL 39gMHom©do 0lgmMo3zg BEOEOYOL
395030b, MHmam®3 6300L30gM0 FMEbICO MMPboDBT0. gligbos: dsIDS,
DO, Pobz0moMgds, dYMYds s LolzEowo. 3bmdowos olog, MHmI
g39ms  (3m3boeol  doM0msEo  3M0b30305 - dMIMWS  SOBYOMBdOLS O
3963005M900LsM30L. d0BbYLAoE yzgars 3MB3sbool ,Logmabeol® s®lo
dmIbomgdol dgbo®mbmbgds s 39630m9Mgdss, MMIgeoi LMo dob
9969%996¢ B> ©IM30YdMo.  ™mdEs,  3MmEbowo  MmEYBOBIoLYD
3obLbbg0390000  3m33s605 Fglodwrms  2o3bsM®  v)33W0s303.  3MI3s6ool
©1330003Mmd0L  9OMIEIOMNO  ,{o35¢0“ - dobo  49630maMgdolL LMo
0909995390900 BLEHMGHYR0ss.  TLBTo  TMOsBMGdS  dODBBYL-450gImU
Lo MmEbywo 3300093900l [o®doGHdmeo gobF3MgEe O Mo 0og3500s
439 00 59EH030L J5Mr009d9wo godmyqbgds, HMIgeroa Lodr)segdsl sdarg3l
3ol 05MLYOML S ob30MMIL Sigo Focgdmdo.
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(330090900, 39690610305, FoMIMIMIL LOBOMHYJOL. MYd3s, Jo6MYO
d969x96™0b bgendo obobo sboero GgLsdegdemddOESS. BoaEed 0L BoJE09,
G0 256099l glmEab LBHOIR0 (3300w gd9d0L 3060MdGBT0  BEBHMSGHIR0S,
(99wbsg 094gbgdl 3335605, 396 046905 306379696 EHMI0 ¥30MsEHIMdOL
bsba®d030 {igoerm. 580GHMBss 9ME0WGOII0 Y2IMHOMgd0L 3mb396GHM0MOS
00BbgL-g9Mm93mo J0dE0bsMg s IMBoermbger yzges (330EgdsBY, Mo
330090900l 565 BB ™M LHmE 0096E0B0E0MGIL, 56509 FoMIgdE
39909g9bgdsLs3 3IEPolbIMDB.

543030 30 5M0L ol, Molog 3md3s605 FeMdL s Moz ol Fgmdeos
dmobdomml Lobm@zgero doBbgdol Joefgzols s gobgomsmgdolsmaol.
030 M6 OO XAIVBOIO 0YmRs: oBHIM0IMMO @S 90535 IM0SXME.
35300 5d3H0390L 29693036900 BOBOIMMO  9dBH03900 (F56J9bs-
9mfymdomdgdo, Tgbmdgdo, bs3gdmdsbo, bgowgmwo s  dsbowrgdo,
BsGEBLEMOGM  BodMomgdgdo s 5.3.), QMoo  LoblMdo
056593()Tgd0; 56553 GMH0sIH 543039000 30 geolbdmdgb olgom
39393060900, OHMyMO0E: 390OLMbBsol 3mbol, 3939008 s MbsMYdOL
65369305 3m3356008 00K 0; MOYBODOEFOMEO 3MEEVIOS s 5.9.

3539605 M ©5 56535 IM0sMEO  5dBH0390L TmMol 3063900
g439wsbg 9600369wm3zs60  2oblbgeggds  olss, MMI  56M5T5EHIMH0SWIMHO
59303900l M5m©abmdm030 Tgx3sLgds, BOJEBHMOM0350, 3960 bgebEIds ©
M39G9L 90b393580, 563 30 500MOEHbYds GBIX IO 35 YOgd9dT0.
Dmaxgh, oL Loghomo  99mdhbgzgero  MBgds. 9o,  LmMgo
305953 gM0oM0  5dBo30  bgds, bBAoMms, 3335600l FoMmBs@gdol
36009369 m3s6gb0  Hobsdommds. Loddg 005805, H™I sbgmo  5dGH039d0
9600369cm3bs0  2obLaBOZMOZL TGOS0 5dBH03900L,  MMAMO3
339199 MdOL, BHMO 259mygbgdsls. Bod5e0m0q, 3mdbIsMgdgerdo 39dm3bgdol
3300gd0L,  0{MmYds-dmmbM3bol  dmbowmEbywo  MsbsgsMmEMdOLS
@5 30MI300L 356M589GMJd0Lsa0 oggbgdwo Immbmgbgdol Fglobgd
3™Ebs, MMAMOE 95853 IM0MM0  5dB030, 3MA3sbools dgbgxdgb@L
L5395 gdsll 9393l IMIBEOBML  5©Y3395GMM0  MJoga0Mgds s BsDIOL
d9b035HML  3OMEJ300L  FLodsdobo  MOm©Ybmds,  LolMZzgEo
536930960 doboliosmgdargdom.

30035600l 9615353 gM0s MO0 53039006 03 boforl, G
0658960HMmIgdol 3005 3mEbsLD s Mbs6-B39390mb  sMOL
5353060900 39OLbMbseE®  3m3393H9bEosL  MHmgdgb, HMIgwogs
MMBOMIOMSE  bs  gobzslibzomom  3md3sbool  3m83939bE00LoYb.
396LbMbsemEGo  3033939b30s 9oL 08 MbBsMmgdol, B3z93900Ls s 3MEbol
JONMOOMBS, HMIGLS3 BErmdL 3mb3MHgE Mo MsbsddmMmdgero, bmem
30035600l 310339396305 3930 YO0m FHg3500 (369055. oL 0gwolbdgds
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&996mmyool LOHYEYgMBom, 39OLMbswol bsbyMdwogo Lfsgzwmgdoms ©o
399030000900l IAMM3900L Ao 935 vy 0d Lygdmdo domfigmwo
9aMdoM9gmds (Bmbgero 2013: 129).

0530L  dbG0g, 3335600l 3MI3YBH96E0s, Tgusdewrms  mE  JoMOMO©
XENBID O3YMM. 390N, HMAMOS bEHOIBIOEHWO s HMYMEF o3396dm
30339396(30900. LEHBOGHWWo 333936305 G0l 03 GH9dbmemyoqdol,
MBs65d0L, 3Ebols s B393900L 65360900, OHMIgEoi Bodwysegdsls sderggl
30035605, 25005(9430GH™L BodMTbTsMgd™ dsBEMOL B3go 58MmEsbYd0 ©s
395Ul bEBIOGHMWO BOBOYL-M39Ms309d0; bbgs Lodyzgdom HmA
3009350, bESbIO GO 3033939630900l Fo69dg F99dagdgE0s d0BOILOL
3900995. 153356dM 33393 9630s 30 OLYMO 59dBH0305, OMIOL LoxdzgE b3
30639096 GHwo  M30MoGILMdS  oorfg3s. gu  9GOL  LEHMOGHIROMWSE
36033690 m3560 LogJd0sbMmdOL ol 3Mb3MgEWwo Lobg, ©s8og 3mA3sbos
396L53790Mgd0m I0gMos s Md3 Y39wsDy 860d3bgarmgsbos 3md3sbools
39630m56M900LsmM30L.

OMAMOE 35035600 d0BOHYL LMol LEHMEIA00LS s 3Mb3MMIbEo0L
0bbEGoGHMGOL  bgwddmzsbgwo ooz 3mOGHIHo  sbodbogl -
»3006396096@ Mo LEOE o0l 9dw9853900L IM935M0 SOBO JEAMTIMYMOL
0090 835830Mm BMMIN0MG0530, ) OMYMO SHoMmBMgdL ol 3mb3mEbEww
dMHIMSL, Mo 9bs 0yml Jobo JoBbYdO 53 dGIMESTo s M IMJdgIdgdO
@5 b3MOEgdgd0 0gbgds LoFomm sbgmo JoBbgdol dolowfgzs™ (IToprep
2005: 354), 56w 3m631M96GHM0o M306M5GHILMOOL Fobss®lo godmobo@gds
00580, v ML 539m90L  3mA3sbos  3Mmb3MMGBBHIOBY  M3ggLs©. g
396L5379Mgd0m 860336y m3z9605 30835600l gob30mMMIYOOL BEBMEJA00L
RmOHI0MgdoL Lbogdgdo, MoYsbss LHmOMmg »Mboow o Jglodwgdwmdgdo
5d93L MOY60BoE00L FoBLL 25TM0Yygbml Lolingzgom LsdsBOM JoM9gamMgdgd0,
90s50foml 30637960963 1306053 gumdsl d5BIMBY s 39B30m5MEIU.

OmO3 31335600L 3m33939bE0s, d1939, dobo Fgdsgbgaro bs33zs6dm
3003939630900,  3OHMBIBOMbIwoDIoL  ©Ib3ggfolbs ©@s  FsLIEHedol
91899GHMb  9hmo, 96083693650 ©IM30EGOIMo  3MbB3MOGbEH I
A996m@my0sbg. Lboddg 005305, OMI FH9dbmEMmy0gdo MBsMYGOEMS dobo
3990yg9b900L b56Mgd0L, 3Ebols s B393900L 496M9d9. IgLsdsdoLO©, OO
93033995 56 LF0MYdS 0TOL IBHIIMYOIL, BT 3MB35600L MIGE350s60
396300056900L5mM30L sy MBI, FMELILS s B3939d8L 39MTobgbE o
396833033995 LBF0oMYds, PoblsMMMHGdom 30, JumIb (33oE PoMgdmdo.
F9gbodsdolo  0d, Booz 3gMLMbool 333G 9300l 5350 gdsbY oM
bermboggb, dmgwo 3MH0b303Mwwmdom Mbs 0mdgzsl, MM 53 LggHmdo
397195OMWGdg0 93mbmT0gd0 399909620300 MBGWBYdS 30035600l 496~
3005609056, oo JoBBYOOLS s LEBMIEHIROOL SOLEOWYGISL.
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B90050b0dbmwl dgodegds 3dmbgl dbmEMmE 9OHMO  Q9FoMHNEGDS.
3900dm©, ol Mmmd  B0DBBYL-49MgIML  dmbowwmEbaw  (33e0wgd9dBY
969005 bAOOGHYR05d TGB M B9 MM 39MLMbsEMEO 3mB39@E96-
300bL gls ) ol I30MYIEO 3MIMBdYTs. FoEd, O3S dsbIODY, I9F-bs3wy-
05 35063, 056505MH0 LOd0IMHOL LBEBMIEJR0SDS ,0MIMWSS®, 9339 BoT-
0930¢0 9609369 ™mds 39MHLMbsEOL 3m33939b3E0sL 9b0Fgds. 3:m63M9bE DY
M39M9LO  335¢0R03E0IO0  39MHbmboo,  3m33s6ool  Tgbodwrgdemdgdols
390 39dmygabgdol MbsMo, Mol FoMds@gdmwo LEHMoGI0ol 999m3s39-
dolbs s dobo 9BgdB0sbo MgooBgdol Mdbodzbgermazsbglo [obsdoMmds
(Xmawoyodg 2021: 233). 99BH0@, Ls3dom© 39360 IMYLS s 0bEMLEHM05d0
(059, L53g0E0bM FMALIBLMGdS, LOEPsTsBOLS S Jumg@0lzoL 39bGOYdO,
933™356gd56900L 3gd. dmaLobIMHYds s IM35¢0 bbgs) 39MLmbswols 3md3yg-
A96309, BJBHMIM0350, FMIBAsMYdgEms INDBo30L, Lofo®Mdmm Loddwsg-
6ol 390 259mggbgdol, 3835600l dFoMmIMYdEMOHMdOL AsBABsBO3GIwo
5 BEGMSBHIRME0o FoMTo@gool M30wmdgE bosfowssi 9godwgds Bsoo-
35 MU.

3™035600L 153356dm 303393 9630900L d9ddbs 56 sM0L JsMEHogz0 bodd.
3000509050 5OMEgdL 0LO3, MM dolo dgdgbs, Hmym®E gbo, 99w gdgEros.
59 Loddgdo [omBoGgdren 3033560505 FGLodwgdMmdgdol 330609353 5O
003935 990093L. 0L MOHR60Bo(3059 M3000Mb Mbs 89dabsls s yobsgomsmmbs.
OMaMO3  500b0dbs, JmogzsM0 53 3OHMEgLd0  SMOL  09bsTIGMIgdOL
339080353059 BOb3s 5 98Mm(3009d0L IYMM3900L FMEH035:309,
Mol 33905335 39MLMbsol  Mbs®-B393900  GHMSBLBMGT0M©YdS
d9L5dEgdMdYOT0. bragnm, s0sb olgmo Fglodergdarmdgdo, MHMIWIdOE3
MB03oMOMdOm  BolosMYds,  1s3356dm  3mA39Ggb30gdol  dgddbols
Us31d39e0s.  LHmOgo, 153396dm 3003939630000  ©oaMH™M3900055
d9bodegdgeo  3m637M963Hgobg  @mIoboMmgds, o3 3Mb63MOM9bEHMEo
UEAO5JR00L  989ds3900Ls s 3MB3s6ool  LogmEbwolivybs®nsbmdol
d9656BmbgdoL »db0d3bgw™m3569L Logzdzgenl omdmaowgbl.

LodfmbodmE, 9goH™m3zbMw  BoBbYL-3Mod@03od0  3mB3sbool  Ly3z96dm
3M039396330900L  oMM3900L  Jobbom  3gMlMmbowol  335¢033035300L
5050¢905bg BOMB30L  LEBOTMIM ORS00  SEBs®  SEE FM0dgdBYdS.
©OLO3WgMT0 30, BOJBHMOM0350, SbseMYOM®O 09> 3L LogIZoE
06m353090%9 Mm6096¢0M9dMwo 31835600l JsGM30L LEHOMIGHMEsdo 9.§.
,000d90MM (06m353099M0) xamaoL” 994abol ImEH035305L, M@Iwol do®o-
050 5MLO 00530 dEYMIOIMAIL, OMI G9IbmemaoMMs© smM30L9dErO,
930b6md03MMo@ dmdaqd0560 3MM©MJ300L Fomdmgdols s MYo0Bgdols
356Hm30L b530mbgdo Msg3l 0gMol 3md3sbool m3gMogome Lol@gdsdo, bem-

W 360300l 39bsbegdol  3mbLEGHOMIGHMOW-39dbmemaom®o
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303590, s 3MM9dBHgdol T9gdwdagzgds 30 - ,LsIIGOOM KAMBTO*
(Xmamoyodg 2018: 282).

56 d90degds  39MOLMbsols  3m3393H9bEool  SBLGHMSJGHIEo  Fgisligds.
030  YmM39wm30L 53938009005 BodMFombmob.  »Rd™  BMLES©
30 00 LodMdombomsb, o3 3mB3sbosls LFoMgds. 093y, I9bgxgarmem
o BYMGM5T0, dob sOLLS s 9950099begdbY, goblibgzsgzgdEo dmbsb-
99900 5MLYdMBOL. I93bogMms 9P bofoemls doshbos, MM 3m33939b3os - b
560l 39OLMbseols 3mbs s MBI, MMIYEOE 3930 gbsl sbYbL Aol Ji39-
35%9; 9gmOg bsfool sBOom 30, 313393 96300L dygbgwgdos: bygdolbowdo
JOMNYME9ds, doerobbdgzol mby, Jobogsbo dmE035305, Hobsswdgymdols
59930l bLYIMHZ0o s 5.9. Bb3S LOGHY3900m, HMI 3;mJzs0m Ig3bogMms gy
Bsfowo m3w0l, GmA Lsgddol 30339¢9bGHWIO0 Jgbmegdolsmgol 3609364-
35605 3060l 259mygbgds s M5 MBMsm 30©bo.

y3gws 899mbgz93580, 39MLmbsols 3md3939b3os Mbs gxoliogl 3ma-
35600L J0Bb100Ib s A963056M9d0L LBMOEJA00IL FodMmIObsty. dols
39653 9de 3603369 MdL 3093 MBOM BOEOL Ol QoMGIMYdS, rnd
b9 594GH030, 439ws Bb3s 5dGH030Lsa9b 256Lbb3zs39000m, FbMmEIM© M30LMd-
6030 MO0 dgodergds dgi3sbgl. LHmMgE, gu M30LMdGOZ0 dobsbios-
093900 0d9gbL goblo3zMmMgde 36093690 Mdsl MMM 29630m5Mgd0L
LA JR00L BOI0MYOOL, 515939 31F35600L 3m3393HIBGIOMBOL 5T GdOL
L5gdg80. MHMaMME3 I9bgxdgbEHOL 936096900l Moo MgmegE03mMLo 30-
A9IO ©MM39600 50b0dbogL - ,,MHMPIEMIMOMINL MOMJIob sSHBMO M 53U
00 55805690006 30BoMmM90530, 3063 (3MBIL BEMBL. FsmMsb 35300~
6900m, 3530wgd0m dgBEo 9603369wMds 593l boOLbL (MZ30LMBGOMBSL)*
(dpyxep 2010: 57).

B39605BM0m,39MLMbsMH0 3339396300l FOMZIBOL 5MEFOWIOCMDS
5300306053 gbMds, 0058053 3553600905, 3 bgd0ld0gMH0 G030, HMIOl
d9bgds, bbbz, IM3Ws s obBMIzs godEgds, MMM yobdsgermdsdo,
bgwdobsfizomdo  bgds  3mb637MgbGHoLsmzol. b3y  Lo@yzgdom  HmI
30J300,  95$gO0sto  5Hoggdom  dorfigawo  3Mb3MIbAYwo
M3065GHILMBS FMEMP POMGO0M0s, Bobsd 316329MgbE)-30F35605 JoogbgdL
30035600l doge 259mygbgdme sbigo sgd@ogl; 39OLmbsw Mo 33393 gbEos
30 59 0350 LsBOHOLOM, ObgMO 1B3Y3053039M0 59GH0305, MMIWOL 3M30MYDdS,
3035635 96 5bs¢rmyool 999dbs 36gE03ws© 9909w gdgwos.

30631096 GHW@oLGHMGHIR00LMJo0bIdOLbIOOLBL s LIYOOM, 335~
Bool 4963000509058 36033690365 9bLsBLZMZL Jobo MMABOBI30MwO
LAOMIGHMOS. boddg 085905, MM Y39woHy 39MRo©  Fdomdl  obgmo
UAHOMIGHMOS, BMIJE0E 30035600l gob30msMGdOL LBMGEHIH00l dobgwzom
3900905, OHMES 030 0dolm3zol 0ddbgds, MMI gls vy ol 3mb3MyGH Mo
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BAOGJR00 B7oEMdS© dJ30MUL (89bgxdgbGo 2015: 17).

30035600l MmMHsbobsgomwo  LEGHOWMIGHYOOL  BHOIPOEOMXO  BMOI,
M39@ 9L, BMBI30IOHO LEGOWIEHMESS, OMIgEro IOMAoL b330 obYdME
5650 gdsL s HOHB0Z 09MMJom MOHMOIHNMOJIL 99Mrbmds. 0I5,
0™ 753L LEGHMIBHOOL BMOI0MYOsDY A93wgbsls sbgbl d9bgxdgbEob
MEGHOMB8gM™M39 dmgwgbgdo. 396dme, 3905(939G0gdol
d009dol 3Mm3gbdo dgaLEMMEgdgE™ms MMEOL BOE, 3mFMNbo3sE0gdoL
056509060m39  BodMowgdgdol s  39Mdm, 0bGHIMbgBHol  Fomomm
393039905, JEMBIWODO305 O 9.0. YM39wogg 5956 FoMdmdgzs obgmo
060353079600  mMQ560Ds30wo  LEGHMWMIGHMOIO0, OMYMOOES JLgEIEO
MO2560D5:30900, BOOE GHMIVOEOVIO 5EIOBOLEHMIEFOYIE-096MMJ0wo
MODNOIODNMOJI0  35OGHBOMOHM-bgT930Id0N0  MJONOYOHNMOIOOD
560b Bsbs33w9dmeo.

LHmeg, Bgdmombodbmeo 935dwg3l 0dol mddob  MBagdsl, M™J
9969%996@& 30 LEHYYMBOWO, 3YPIOZ0 S OISO MORBODIF0WO
BAOMIGHMOJO0 56O  SOBYOMOL. F9BH0E, MBWOM  3MogdEB03s0 56 0@EoL
0bgmo 0 MmO  ffalgdo s obLEBHMMI309d0, GMIOl  dobgz0m
OmIger bLEAHMGJROL OMIgwo LEHOMIEGHMOS bs JoglooaMmb. I3,
56593030 990dwgds 0mgasl, MMI vy 3306 MMA6OBI30MWO
LAHOMIAHMOS BEMIBHIHO0L TBsMTFINO Aobgl, ToLTo LEHMSGHIROIXO
50m356930Ls O 3MMEILYOOL 439MHPOM, sbHZs Mbs 33Mm3zMmb 3md3s600L
19969300606900L 0195 3OMOOEHYETS, ML Tgusdems ,LEHMOGHIROIO
3003939630900 3MHm©mm. 990dgds 00g35L, D ol 2o09dg 3m335600l
3393500560  2obgomoMmgds b  Fgmdergdgaro  gobgds 96 dognosb
39M0Y0S.

UAOSAIROMNO  50M(369005  Top.:  3OMEYYJ300L  (ImALIbMEGdOL)
boMobbols  5350egds, 39903900l  BEG0IMoMgds,  SLMOEGH096EH L
39BIOMMYDS, BbLIGIXGOOL 9300905, dM96EOL A563005Mgds s 5.8.
50356155, MM LAHOYIGHMIOS b MBS SLEBIZEIL 93 3MOMOOEYGHIOL;
UAOSGIROM0S 30 0obgmo  3OMEJLYdO,  OMIGWMS  QSTOHMNYO,
3975396Obgdgmo  gobbmGdEogwgds 3M0G03ME0s  30335600L5mM300b.
36009 d300L 2obsbergdol, batolbols sds0wgdol, 3arogb@gdol Imbowgzol
5 850056 MOHP0IMMOOL 3MIM(39Lgd0 - G SOOL 08 3OMEFILMS BMYOYOHMO
3925000, MHMIWIGOLsE  obLOZMMGMGOMWwo  sSEYowo  Mbs  3Jmbgl
3™335600L LEHOIBHMOSd0. 0doLsMZ0L, OHMI LEOWJEIMST »YBOHWY639EYgmls
31900 3OHM LIS FOTMIMMEO 067D, FsLTo MBS J98M03390 ML FqLsdsdolo
136J30MH0 LEHOIEGHIMYO0 56, e A3069, 36 3MYE Mo 3sLbolidygdgwo
306900, O®MIJmo3 98 BMBI300L FobbmEME0gEgdoLsMZ30L Mbos 3Jmbogl
L505BsEM JooMBWGDdS, MM S MYLYOLYDO. B3OS, LEMSGHIROIXO
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36MHm39LoLb MMBbIE MmO 153356dMm BM6J300 2odmy3EMBgL LGMYIE©STo,
Sbgmo LEAHMMIGHMOS MBROM by oldgddwgwo gobgds LEBHMGHIHOOLM30U,
300069 dobo dbsMsdF M0 (Lobgtxo xamazo 2017: 2).

O3 50060365, 3m335600L MmGYboBsEoMo LEHOMIGHMEOL dglsdy
9609369cm3560 d9bgwo by ogmlb LEMsGHIHMwo 3m3393H9bzogdo.
0] 23065, M3 30035600l LodmBogzwrmsz 3Jmbogl 3md39E9bcgogdo
3boEo  3MmMmEYdo0l gddbols s 2obsbargdol LEgH™do, 3w0gbEgdol
505 v 00 19d96EOL TgxsLgdoL B0TsMMYWIGdOm, 535 039 00 MYROMbMb
©53539060900m, 4395Dg F50GH030 3D 5ToLMZ0L ML SBYMO J39sbsgmazols
399965 mGob0Bsgome LEGHOWJEHME@sdo.

MmamO3 30 0904dbgds  sLgmo  LAHOMIGHMOS, oL s30LMYIMO
3035OHMMgd0m  3MmEboL  IMHM39dsL  360d3bgermgbs  asBJoMgdL.
595bm9b, M3 MBOM 9@ MguLOLL J03:39000 53 LEHOYYIBHMEOL, oo MBOM
BHOsxgo 0dbgds 38393 9b300L  oaMM3900L  3HgddoE. ™wYdEs, OHMYMEOS
939woxzmol  LodLobwEOL 3960 893Jdbom, olg Yzgwsxng®do goOMbsoMo©
300393 96GHvmgd0 396  30dbgdom. FgLsdsdobo®, 330Hg3L  930MHR0M™
ol LAHMGHYROMo  3m3393H9b3E0gd0, MMIWgddog EFMPbOL  OYMM39ds
396L53790Mgd0m I60936900M35605 3835600l J9b30MoMYdOLMZ0L.
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Every company will go through the same stages during its existence as any living
organism. However, unlike a living organism, we can make a company immortal if
we can devise the right strategy for its development. Personal competence is crucial
in it. Consequently, the development of the company, where they do not care about
competency building, is practically impossible. Creating staff competencies is not an
easy task. That company must create and develop itself. For this purpose, it is advisable
to include in the organizational structure of the company such a priority of development,
which may be called "strategic competencies". As soon as such a structure is created, it
will start accumulating knowledge in the assigned direction, which will be gradually

transformed into the competencies of the company.

Keywords: company development, Intangible assets, Personal competence, Key

competencies, Strategic competencies.

Every company will go through the same stages during its existence as any
living organism. However, unlike a living organism, we can make a company
immortal if we can create the right strategy for its development. It primarily
considers the proper use of all the assets that enable it to exist and develop.

There are two types of assets: tangible and intangible. The most important
difference between them is that it is not possible to quantify intangible assets.
Sometimes, it generally goes unnoticed. However, in most cases, the intangible
asset becomes the most important prerequisite for the success of the company.

However, it should be noted that both the competence of the company and
the execution of its development strategy depend significantly on the personal
competence of the employees.

Consequently, there is no need to argue that such skills, knowledge and
habits need to be permanently reinforced for the long-term development of a
company, especially in the face of such a changing environment and scientific
and technological progress. Consequently, where the competence of the staff is
not taken care of, it should be said in principle that unjustified economies in this
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field return like a boomerang to the development of the company, the execution
of its goals and strategy.

The above mentioned may have only one justification. In particular, the fact
that a strategy tailored to the expected changes in the business environment may
outweigh the problems in personal competence. But when the market is, more
or less, a "battle" of equal strength strategies, staff competence is already crucial.
Moreover, in quite a number of fields and industries (e.g., medical services, beauty
and aesthetics centers, vehicle technical service, etc.) in fact, staff competence
can be considered as a defining part of companies' production capacity load,
customer attraction and strategic success.

Creating company competencies is not an easy task. It is usually impossible
to buy it. Copying the capabilities of other companies in this case also does not
work. The company must create and develop itself. As mentioned, the key in this
process is to take care of the qualifications of the employees and to motivate them
to gain experience, as a result of which the skills of the staff are transformed into
opportunities.

Staff competence is always related to the jobs that the company needs.
However, in the managerial literature, there are quite different opinions about its
essence and composition. Some scholars believe that competence is the knowledge
and skills of staff that influence their behavior. According to the second part, the
competitors are: commitment to work, level of effort, inner motivation, desire to
overcome resistance, etc. In other words, this part of the scholars believes that
it is important to use knowledge and not knowledge directly for the competent
performance of the case.

In all cases, staff competence should be assessed according to the company's
goals and development strategy. Such an asset, unlike all other assets, can only
be valued in qualitative form. It is these qualitative characteristics that acquire
special importance both in the formation of the development strategy and in the
competence of the company. The advantage of accumulating personal competence,
in our view, is also aggravated by the fact that any asset that can be touched, seen,
counted and measured becomes available to a competitor over time. In other
words, the competitive advantage achieved by tangible assets is temporary until
a competitor finds such an asset used by the Company; Personal competence, in
this sense, is a specific asset of a company that is virtually impossible to copy, steal
or create an analogy.

The quality of strategy implementation and, in general, the development
of the company is significantly determined by the organizational structure
of the company. The fact is that the structure that works according to the
company's development strategy works best when it is created to make this or
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that particular strategy a reality. Consequently, if we want the organizational
structure to become a supporter of the strategy, in addition to the strategic tasks
and processes, it should reflect the priority of the company's operation, which
we might call "strategic competencies". It can be said that without it the strategic
development of the company will either become impossible or very complicated.
As soon as such a structure is created, it begins to accumulate knowledge in the
imposed direction. However, just as we can’t create the service of everything, so
we can’t be equally competent in everything. Consequently, we have to choose
the strategic competencies in which the accumulation of knowledge is especially
important for the development of the company.
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LoWOEY s F0MMOMIOL 33560900l o by, dob ,,bLoogbg“ o 0sb
06@@MLGHO0Lmsb d0doMrmngdsdo. bGowo 1 s 4Mex030  2-sb Bsbl,
63 35D5O0 dwogH 3mb396GHO0MIIM0s s LEbYHYS MEPOYM3MEOYHO
05BMHOLIMZOL TobOLSMGIGO BOTDYdOL SOLBYOMDS.

3639635300l 45BMIZ30BsM30L TsBHIO0MO TBAMY 3MIROE0I6-
Agool  ®obado  Fgodegds  godm3094gbmm  Lbgoolbgs 9539690900,
OMAMM035 F9B9MId0M0  3mb396EMmIE00L 3mgz0309bGo - K (Relative
concentration ratio), ©®39wo3 3oboboBOZMYds dsBsMBY Abbgowo 3563900l
om@gbmdols s oo FogH 3MBEHOMEOMGdSO Bodmberol gogo3z9gdol
fowol msbsgzsmmdom (ob.gbMowo 2).

3YAoEo 2. 39856g00m0 3m63g6GHME00L 3m95303096¢ 0L (K) 0653035 2015-2019
9%

K
3gGonga 309%303096¢ 30 %-30
2019 0,8042 80,42
2018 0,8274 82,74
2017 0,8387 83,87
2016 0,8488 84,88
2015 0.8886 88.86

! Concentration ratio, g5563560893¢105 mGo «albgomglio ds63olomgols CF = Ld, boosg &
39L50580b5, ,0OL* B5630L o ,LOJsMMZYEML B30 Horos gozgdwo Lgbgdol bogHmm
3m3MMd530. JoOmMY0o Bodb3M Lgd@™®To 53 39803090EGHOL 6RO TGdOLEMNZOL
39230005 30bgdd356wmm dmeosbo sgEHoggdol Igmm©oo.
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mMo  mAbgowgbo  35630Lsm30L, 2015-2019 Fergdols dmbsggdgdoo,
3930563560090 G95350Jd00 30mb:396GHME00L 3mgB0E0YbGE0, LEIMILOBH™
d5BOOLIMZOL (0b. gbMowo  2) Bm®dMwoom: K=(20+3b)/d, Lssg b @0l
m6039L oo Imbsfoagms boghom Moabgzdo, begom d - 9glsdsdols, dsmo
oo 45399mwo Lgbgdol LogMomm dmEEmdsdo. Dmss©, MMEILSE
K 65309005 1-Bg 96 100%-bg, 95906 oworos 3:mb39@EH®Bs3gool bsdolbo
(3350560 2021: 78-79).

GbG0ogo Ne3. 3cagm0-00508560L 06ggliols ©obs8ogs

3g9Hommo HTl

398030963330 %-80
2019 0,2223 22,23
2018 0,2135 21,35
2017 0,2123 21,23
2016 0,2109 21,09
2015 0,2109 21,09

300-m50©0560L 0bgduo - HTI (Hall-Tideman index) 0mdgds 0560l
939> dmbsfioerol ®go@Hobaols s 800 LBIBOM Fogrols 2mMacanools
25m350lfobgdom  ©s  0sBgs@M0gds  BmOIMwom  HTT = 2T, rdi
Bosg Tt oMol 393990 dsb30L MgoHobaol Mogbgomo 8sB396909wo0
3005¢JuMd0m, bmem d; - Iglsdsdols, Jsmo fowo go3gdmero Lglibgdol
LogOom  dEMEmdsdo. Fodbodogrmeo  sbgzgbgdgwo 1 — Fdomomgdl
9bM3M0Bs305BY. 396l d9dmbggzsdo, ol dobodscrMos - 1/15 sbwm 0,07
(ob. gbMogo Ne3).

9606H™m300L 3mgxn03096G0 - E (entropy coefficient) sG>0l 06@035¢ ™G0,
(9903 M3930M3MOE00s 3m6396GMs300l 0bwgdumsb s sB39B7dL
0563900 LBodwsem foeol dghmboels Lodslbm 86gdMm030 sSEyMGHOMTom.
030 Bmdogl oMIGPOL  JmMol  Foolb gobsfowgdols d9dmbggzommdsls
05BoMBY:  Md3 MBOM  Foo0s  gbOHM3I0s, 0  NBOM VIO
3999039 gdol  dglodergdermds 293agbs IMobobmb LsdsBOH™M Goliby.
0™ 5 farol dmbszgdoom 0bwgduo Fomdmoygbowos 8g—4 gbGHowdo.

3bGoo 4. I6mGMm3ool 0bgduol (E) 0obsdogs

1.01-bo30l E

2019 1,6616
2018 1,7143
2017 1,7318
2016 1,7510
2015 1,7847
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wgMbgMob 0bwgduo/3mazogogbdo! LTe - 0300535%mBl 8mbm3meon®o
JdooBgds  obolaBezmml (30w 3gmeo  bdogd@gdol  dogH  gsbiol
396LsBE3MOL ABom s 05BYIMOTGds F90IR0 BTNl Fgbodsdobs:

Lrc = %, LoOE P 9®0l dgLsdsdol dsBsMbg 3mb3M9G Mo 3GMm©wydEol
96 3mALsbMMgdOL GFolo (BHoM0xgo), bmwm MC sGol dgbodsdol dsBseBY
3M63093Mwo  3GMmEMJ@oL 96 ImALobwmgdol Jofimgds®g  Lofoedml
3096 35090 BOzmMEo  bsdxgdo. 030 DBMLEI©  AoBLIBEOZMIZL
9306M303160 539bGH0L LodsBOM JoEsls, dSBOOL FGlodsdolb Lgadnbd by dolo
533000905 3MmddggdoL s FMmbogmH e 355d0 LMo Jmygdol
39BMHoL doBbom. s, 15939, 3063MYBHE FgEIMYO0M B0 BOLOL 56
G5M0g0ob ©sfigligdol Tglsdegdmdsls (3m3serosbo 2021: 79-81).
bodg3bogmm  (6H9g9ddo 96 gogds 33w93900, GMI 45939l 3sLvIbo
300bggoL:  LodFoEMM30L GMYMOO 35300600  LodBIM  LEMWYIEHWEOLS
©5 930mbm3ozmE BOIL InGmOLb s M5 BMIom gbdoMgds/bgels »derols
150563m 3mb3MM96E0s 93MmbMmIo30l Bobsblivy® 1iBodoEIHMBL. gddoMorw
96se0Bdo 4930 E9IgOME0s 356BsM-OmUOL/P-R statistics’ dmgero. dobo
©b3sMgd0m, dgladergdgero begds gobmdow 0dbgl BoJ@™mEOEo gsligdol
3300900l 993w9bs 35630 Fgambiogegdol (330 gdsHy. sdobomzol
Bo3MHM39bGHM s 3ML3OMEI6EM T3z IdOL JESBEOMOMBOL Fgz35Lgds
bgds dmbomo LoblMgdol AFR (Average Funding Rate), sqodosbméo
M9Lm®LYdoL PPE (Price of Personal Expence) oo lbgs batx 900l 0oMgdwgengdols
PONILE (Price of Other Non Interest and Labor Expence) dobgwgom. dsmo
9EobGOOHMBOL X39O0l F99as Joowgds H - statistic dobg9bgdgero.
Lodmemme, B3gbo 33eg30L 9999 godm3zwobs ol gsj@o, Mmd
Lodob3m  LgdB™mEmo  bsboosmgds 3MbEIBEGHMsE00L dswowo mbom s
5035650 033900905 MO0 oMo 0856306 MmIoboMgdol dmIgbEo. o0
WoYMo d3563900L 2015-2019 ¢gdol Imbs3gdgdol sbseroboo dgaz0deros
535033600, M3 ,,05000 doegd0/Fogdo® dsboMBg bolioomgds HBOOL

A9609b300m, 50b0dbMol dmd36m Fargddo 2oaMmdgEgdol 335w MdIBY

! Lerner’s index/coefficient - 993w35390we0s 5. @g®bg®ol (Abba P. Lerner) dog® 1934 §.

300365608985 gnEBrmoo: = = LEIE) (s 4a0pagbabl, o Gedagba By dmggdal
0090l 363M9@ 0 IMbM3MEom™mo GoMds 035LMb 9EoMgd0m, MLE Ol LodsOMEP0s6O
3mb63mM9630oL 30MMmdgddo Joomqds. 938 0bwgdlom, sg3g, Tgledargdgeos Fgz3sliogl
dmbm3mobBol dogH ,,05HMH0L  ©Esdsbobxgdol” mby, o0go IMIGIMOL 0-ob 1-0g
©5 6oz dg@os 93 0bgduol Mogbgzomo 8603369 mds, dom dgBHos BsDBOOL dmbsfocols
39005090000 ,L5dBMM dogd“ s Jobo LA IIMBS ESIMZOEIVOE PoBIBMGFO ML
306379696390056 8900509800 B0 Bsbol sFgLbYds. LOHMWsE FMmbMm3MEoBoMmYdME
05BMoL LYadgb@GHby dobo 3603369 mds 1-0l BHME0s, bewm 0 56 0-msb Josbarmgdwyco
36003690 mds J0momgdL LEWymgow 3mb3mMgbEosby.

? P-R statistics - 899v)d5390w9c00s John C. Panzar s James N. Rosse dog® 1987 §.
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300093 MBOM 350DMHYdS 3Mb3gBEGHME00L batolbo s Lsdsbzm Lyd@memo
5905 MbM3MmE0BsE30ol Lag®mbol [jobsdy.

P.S.b0sbengliodsb3mdsbomBgobsero 3mbigb@®maoolidglobgdlvam sbensbsb
39bo 36mdoo, 39Hdme Ll ,,30M90M dsb30L™“ Boge Ll ,,30635 05630l 8gdgbols
39003995 39505 36002021 fierols 24 0360LL, ®ol 39993 »B0b30 056 30L°
59430900l 100% dgemdgewo LHmOs ,309m 35630% 4obgds. goMogqds
dbs69q0L MO0l Fgmobbdgdryenos. 53 g@edby dmddgwo 396mbIgdEMmdOlL
Lo93w9dz39WwDbY ,LodoMM3germl gHmzbmwo 35630 dsbobowagl LL ,,30gm
05630 3035035 50b0TbE0 2oM0ygd0L 300639MbgEH W 2oMgImbmb
053B905MdOL dglobgd. 3830dOMdM, MMI  sbodbwmwo 3mbi396EHMoEo0L
3M6376096GH M 45M98mbmsb 053L9dsMBOL MoMdsBY gPm3bvmo 35630l
3905093930 gds 0469d5 ©Yd0o s 2021 ol 303 9OHo b3Tom
abgoo 3mb3gbEGH®Ms300ol 8mfdg 493bYd0m JoMmmvem bsdsbzm LogmEgdo.
B50BBIOLMS OO obsfowrgds 05639008 3MmBoE0gdo s©0bodbMwo
39003990L  d9dgy: UL ,,3090m 35630° GmIgwog 2021 §. 306390
3390@ob Imbs3999000m 59303930l bmdol dobgwgzom d9-9 S0 Bgs
9dmgddgo 15 356316 dm®ob, 50bodbrmo gomogqdol d99gy 99-7 Sy0wDbY
39005065(33c0gdl o 50dMBbgds Mgo@obydo olgmo dbbgzowo dsb3gdol
Hob Ggm®moEss LU ,,doMmw dsb30 s bl ,,Bges 05630%. Gog dggbgds dobs
90900l sh396909el, 53 356589GHMT0 ,30g™ 05630 drrEMm 39MHOMPOS
oo 6036l 0bs®BMBbYdL, dmbormbgwos ®md  godlbgowmgdols
399009353 990650BMBIdL Lods@om 39-5 50w, HMIgwo 2021 . 3o639wo
33900l Imbs39d9d0m ©935300.

@odIOIGIHS

30350560, 0600bg. 2021. 3063796096305 Lsgs®mgzganml Lsdsbzm bgddmedo
©s  dobo  Ggamemomgdol  LErergmazol  abgdo  bosds®onggermdo.
LogoMM39w ML 39db0396m0 MbogzgaMLOE IGO0, MdOEOLO.

3M35¢00b0, 06069. 2019. ,F5MHd35¢0056Mmds s oo FgBsligdol IgomEYdO“.
99dEHOHMbMo §Hbsw0 - 056599006039 356300056930 930600360,
bsGsGr00emgdMH030 o bmEosere®o  36Hmdemgdgdo, 53530 §gHgmeols
Lobgerdfogm Mbogzgdbodg@o, Jmosolo. https://ejournals.atsu.ge/BLSS/
eJournal/Papers/ShoniaNana.pdf

Lodommggarml gemgbmaro 356308 Harom@mo sbao®odo 2020, https://www.
nbg.gov.ge/uploads/publications/annualreport/2021/annual report 2020
nbg.pdf
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L5JoMMZ9WML  MOPbMo  356Mmbo  LoJoMmNzgwml  gMmgbymo 35630l
d9Lsbgd, 3mbLMWOEOMYdMEo 39gMLos (Lodmermm). 2009. dmbero 47.
https://matsne.gov.ge/ka/document/view/101044?publication=46

LoJoMM39wml  3956mbo  3mb63MMgbo0l  Tglobgd,  3MmbLmEoEOMYdMEO
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3M63196M96300L  BooggbGHml  mo3dxmdstol d@MJIsbgds #37, 2020 §. 23
Md@G™309M0, 05BOHOL B 0Bol Igm MM J0N0MYOJdOL IE 303930
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At the current stage of development of the Georgian economy. some market segments
in the country, including the banking sector, are characterized by a high degree of
concentration. Compliance with competition rules and principles was no longer
effectively overseen. All this has created risks of anti-competitive actions and abuse of
market power by those already established in the market. Establishing and developing
a competitive environment in the banking sector is one of the important elements of a
market economy. The interbank market in Georgia is characterized by a high degree of
concentration, where the dominant position of the two leading banks is clearly expressed.
This data certainly creates a strong barrier to the entry of a new player in the banking
market, which limits the possibility of a new player entering the market in the interests

of consumers.
Keywords: banking sector, competition, concentration, ratio (s), pandemic, regulation.

Since the 1980s, due to the unequal distribution of income, the advancement
of the world economy has not proved sufficient to tackle poverty. It is true that
billions of people have escaped this problem, but social inequality and tension
have deepened. At the same time, prolonged political turmoil and crises have
repeatedly indicated that the world can no longer maintain its current image /
"balance".!

The end of the pandemic seems to be near, but what the world will be like is
still unknown. It is difficult to say what structural changes will take place in the
ruling team of the world political or "economic climate". However, one thing
is clear, in the conditions of constant economic crises, the future of developing
countries is more alarming and vague than that of the "leader countries", because

' See more: https://www.imf.org/external/pubs/ft/fandd/2020/12/post-pandemic-brave-new-
world-sandbu.htm
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their inability to fight Covid-19 independently has become obvious.

There isa lot of information about which country's economy was most affected
by Covid-19. The fact that developed countries are on the list of "leaders" is not
surprising, although they can escape from this crisis much faster than developing
countries. This severe problem of the future will have a negative effect on
both the international market for the circulation of goods and services and the
distribution of labor (the growth rate of international trade is still higher than
the growth of world GDP, but at the same time its dynamics in recent years are
unfavorable).!

Georgia is accustomed to making a modest contribution to solving any world
problem, but in a pandemic, it simply does not have the resources to do so. The
fact is that the "importance" of the priorities of its strategies has already changed.
Consequently, the social and economic policy of the country and its constituents
underwent drastic changes. Access to quality education and health care, pursuing
costly social programs, returning lost jobs, stopping and overcoming poverty,
helping small / medium-sized businesses, etc. remain a difficult mission for every
citizen.

In a crisis of this magnitude, the state has had to take full responsibility for
the risk posed by the pandemic, both to maintain the existing standard of living
of the population and to minimize the loss of business, and all this must be done
in the conditions of economic collapse. Consequently, the Georgian government
cannot afford such unprecedented expenditures with its own resources and, in
general, remains the hope of the world community and international partners. It
is clear that in the post-Covid period, international organizations and developed
countries will strengthen their assistance to Georgia, but this will not be enough.
In addition, it is necessary to attract foreign investors and involve their economy
in the real and financial sector.

Before creating "new theories" for the development of the country's economy,
the governmentneedsthehelp of scientists-economists orrecognized practitioners,
because the important structure / financial sector of the national economy, in any
situation, remains the most attractive investment space. Therefore, it is necessary
to create a certain information base / bank for investors, which includes the
results of research on analytical, forecast and strategic directions of development
and fully characterizes the trends in this sector, especially in the credit market,
the degree of competition, in short, the current situation. The purpose of this
paper is to make a modest contribution to such an important work.

According to the famous economist J. Okamoto - "Risks became more risky
during the pandemic. At the same time, price volatility, non-fulfillment of

! See more.: https://undocs.org/A/73/208
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obligations and ever-changing market regulation will change the landscape of the
financial sector. The sharp change in asset prices and market conditions observed
at the beginning of the pandemic will change the risk management models that
will affect the profitability of the economic agents of this sector, the liquidity of
assets and the capital reserves provided for their management...!

The fact is that the competition in the banking products market carries
some specific signs, unlike the competition in other markets. In particular, the
credit market operates with absolutely liquid goods / money, which creates the
maximum opportunity to make a profit and is related to the mobility of financial
capital in the banking sector.?

Legal acts regulating banking competition in Georgia are within the
framework?® of the consolidated norms of the Law of Georgia on Competition.
At the same time, the Georgian National Competition Agency* was established
in 2014 and it is surprising that the reports published by the Agency until 2020
do not mention the analysis of competition in the market related to the banking
sector and, consequently, the question arises: Do commercial banks distribute
customers in an agreed manner?

Our research with focus groups has shown that the processes in the banking
market are quite "harmonious". However, during the interviews, the borrowers'
dissatisfaction with the interest rates was revealed, there are still facts that the
real interest becomes known to them at the time of concluding the contract, and
so on. However, the "investigation and procedure of the case" by the agency on
such issues is not yet clear.

Our goal is to study and inform future investors about the concentration of
the credit market in Georgia,whether there is a concentration in the direction of
lending and we have examined the level of credit market concentration according
to the total loans of 15 banks operating in Georgia based on 2015-2019 data.

An important point is the 15th reference of the National Competition Agency
to different methods of assessing market size, share of economic agents / market
power and assessment of the level of competition.?

! For more information see:: https://www.imf.org/external/pubs/ft/fandd/2020/09/balancing-risk-
and-resilience-geoffrey-okamoto.htm.

2 Unlike other types of capital, financial capital is more mobile because it can quickly "escape"
countries where taxes are high and a strict banking regulation mechanism is used.

3 See more: https://matsne.gov.ge/ka/document/view/1659450?publication=11

* Goal and rights-obligations of the Agency: https://competition.ge/about-us/what-we-do

> Herfindahl-Hirschmann Index - Developed by O. Herfindahl and Al. Hirschman. This is
the market monopolization rate, which is defined as the sum of the percentage squares of each
participant's share: HHI =521 + S22 + ... + S2n. It is actively used to assess the level of monopolization
of a particular market, to monitor potential mergers and acquisitions in the industry. In some
countries, especially in the United States, it is used as an indicator by which the Antitrust Authority
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During the research, we considered it expedient to determine the level of
concentration of commercial banks by individual products, in particular by the
most important part of assets - loan portfolios.
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2,600.00
£,500.00
L.400.00
130000
220000
2015 2016 2047 2018 2019

 Series 1

Graph #1. Credit Market HHI Index 2015-2019

Graph Nel shows that the average annual growth of the HHI index in 2015-
2019 amounted to 4.03%,which confirms the increasing “difficulty of new players
entering” the market every year. Also, the analysis showed that the HHI index
in terms of total loans and total assets of commercial banks is about the same
and exceeds the moderate concentration level of 2250, which indicates that the
country's banking market is highly concentrated, namely oligopolistic by two
leading banks - JSC "TBC Bank" and JSC "Bank of Georgia".

In determining / estimating group dominance in the market, it is possible to
use the widely used concentration ratio (CR)! in practice, which is a relative
quantity and indicates the share of companies, its "size" in relation to the whole
industry.

determines the issues of mergers and acquisitions. The U.S. Department of Justice maintains the
general rule that if a merger transaction results in an increase of HHI by 200 or more points, there
may be a legitimate risk of antitrust breach as a result of the transaction. Ranges from 1 to 10000,
if we assume that we are in an ideal competition market, all sellers have the same 1% share (100
participants in total), hence the value of the index will be: 1 * 2x100 = 100. Oligopoly situation, for
example, with 10 private owners And market share -10%, the value of the Herfindahl-Hirschman
index will be 10  2x10 = 1000. The maximum value of the Herfindahl-Hirschman index is reached
when the market is in a state of complete and absolute monopoly - 100% of one participant market
share: 100 * 2 x 1 = 10000;
d;

! Concentration ratio, calculated for the two largest banks & = Zd: where % - respectively, TBS
Bank and Bank of Georgia share in the total volume of loans issued. To calculate this ratio in the
Georgian banking sector, we can be guided by the method of total assets;
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Table 1. Credit market concentration ratio (CR2)

d, d; CR2

For 1.01 In the ratio In % In% | Intheratio | In%
2020 0,3857 3857 | 0,3603 | 36,03 | 0,746 74,6%
2019 0,3798 37,98 | 0,3454 | 3454 | 0,7252 72,52
2018 0,3760 37,60 | 0,3394 | 3394 | 0,7154 71,54
2017 0,3350 33,50 | 0,3719 | 37,19 | 0,7069 70,69
2016 0,3083 30,83 | 0,3669 | 36,69 | 0,6752 67,52

From Table 1 and Chart 2 it can be seen that the market is highly concentrated
and there are signs characteristic of an oligopolistic market.
Chart 2

Concentration Ratio
Dynamics 2015-2019

74,60%

====CR2

2015 2016 2017 2018 2019

Various indicators such as Relative concentration ratio (K) can be used as
additional support ratios to measure concentration,which is determined by the
ratio of the number of large banks in the market and the share of sales of the
goods controlled by them (Table 2).

Table 2. Dynamics of Relative Concentration Coefficient (k) 2015-2019.

Period K

In the ratio In%
2019 0,8042 80,42
2018 0,8274 82,74
2017 0,8387 83,87
2016 0,8488 84,88
2015 0,8886 88,86
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Table 3. Dynamics of the Holly-Tidemann Index

HTI
Period In the ratio In %
2019 0,2223 22,23
2018 0,2135 21,35
2017 0,2123 21,23
2016 0,2109 21,09
2015 0,2109 21,09

For the two largest banks, in 2015-2019 we calculated the ratio of the relative
concentration for the credit market (see Table N°2) with the formula: K = (20 +
3b) / d, where b is the share of both in the total number of participants, and d -
respectively, their Share in the total volume of loans issued. In general, when K
is less than 1 or 100%, then the degree of concentration is high.

Hall-Tideman index - HTI (Hall-Tideman index) is measured by ranking
all market participants and their market share correlation and is calculated
by the formula HTI =1/ 2y (i=1)"15[_r_id) _i-1)), Where T is the
numerical indicator of the rating of an individual bank with an advantage, and
d;_ accordingly, their share in the total volume of loans issued. Maximum value 1
- indicates monopolization. In our case, it is minimal - 1/15 or 0.07 (see Table 3).

Entropy coefficient - E (entropy coefficient) is an indicator that is inversely
proportional to the concentration index and shows the weight of the average
share of banks with the natural response algorithm. It measures the randomness
of market share between firms: the higher the entropy, the lower the ability of
sellers to influence market price. The index for the last 5 years is presented in
Table Ne4.

Table 4. Entropy Index (E) Dynamics

For 1.01 E

2019 1,6616
2018 1,7143
2017 1,7318
2016 1,7510
2015 1,7847

Lerner Index / Coefficient' Lrc - suggests that monopoly power is determined

! Lerner’s index / coefficient - developed by A. By Lerner in 1934. It is calculated by the formula:

E=F%d In(1
L4, In(*, ) and shows how much more profit a particular monopoly firm makes compared to

what it would receive under fair competition. With this index, it is also possible to estimate the
level of "market distortion" by the monopolist, it ranges from 0 to 1, and the higher the numerical
value of this index, the greater the relative "market power" of the market participant and its ability
to independently set low prices compared to competitors. In a fully monopolized market segment,
its value is equal to 1, and a value close to 0 or 0 indicates perfect competition.
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by pricing by individual entities and calculated according to the following
formula: Lrc = (P-MC) / P, where P is the price (tariff) of a particular product
or service in the relevant market, and MC is the marginal cost incurred by the
enterprise to deliver a particular product or service to the relevant market. It
accurately determines the market power of an economic agent in order to act
independently of a relevant segment of the market and to increase its own
profits within a reasonable time. And also the ability to set a lower price or tariff
compared to a competitor.

Studies in scientific circles do not stop to answer questions: what is the
relationship of density between the banking structure and economic growth and
to what extent does banking competition help / hinder the financial stability of
the economy? The Panzar-Ross / P-R statistics' model is common in empirical
analysis. With its help, it is possible to measure the impact of factor price changes
on changes in bank earnings. To do this, the elasticity of interest and non-interest
income is assessed according to the AFR (Average Funding Rate) of attracted
funds, Human Resources PPE (Price of Personal Expence) and PONILE (Price
of Other Non Interest and Labor Expense). Summing their elasticity gives an
H-statistic.

Finally, our research revealed the fact that the banking sector is characterized
by a high level of concentration and the moment of dominance of the two leading
banks is clearly evident. Analyzing the data of these leading banks in 2015-2019,
we can conclude that "their forces / shares" in the market are characterized
by an upward trend, the continuation of this in the coming years will further
increase the degree of concentration and the banking sector will face the threat
of monopolization.

P.S. News about the new concentration in the banking market has just
become known, namely the transaction of the acquisition of JSC "Finca Bank"
by JSC "Credo Bank" became known on June 24, 2021, after which "Credo Bank"
will become the 100% owner of the shares of "Finca Bank".The transaction is
agreed between the parties. Based on the current legislation, the National Bank
of Georgia is considering the application of JSC Credo Bank on the compatibility
of the transaction with the competitive environment. We think that the decision
of the National Bank on the compatibility of this concentration with the
competitive environment will be positive and in 2021 we will witness another
rather large concentration in the Georgian banking space. It is interesting how
the positions of the banks will be distributed after the mentioned transaction: JSC
"Credo Bank" which according to the data of the first quarter of 2021 is in the 9th
place among the 15 operating banks, after the mentioned transaction will move

' P -R Statistics - Developed by John C. Panzar and James N. Ross in 1987.
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to the 7th place and will be in front of such big banks as JSC " Cartu Bank” and
JSC “Terra Bank”. As for the net profit ratio, "Credo Bank" has been maintaining
a high mark in this parameter for the last period, it is expected that after the
expansion it will maintain the honorable 5th place, which is occupied by the data
of the first quarter of 2021.
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Energy Engineering and Power Technology
Hydropower in the energy system of Georgia

Mariam Kuchava
Mariam.kuchava@atsu.edu.ge
Akaki Tsereteli State University
Kutaisi, Georgia

The article describes the place and role of hydropower in the energy system of
Georgia, in particular, in the production of electricity and fully local energy resources.
The growing importance of hydropower is mentioned and proposals are made for the
development of the field and better use of the existing potential. Emphasis is placed on
the need to meet environmental requirements, including expanding the use of renewable

energy resources.
Keywords: electricity, energy resources, hydropower, electrification.

The history of Georgian electricity begins in 1887, when the first power plant
was built in Tbilisi under the leadership of the great Georgian writer and public
figure Ilia Chavchavadze. A long time has passed since then and now electricity
is a field of fuel-energy complex for everyone. Electricity is the most qualified
and widely used field in fuel energy resources. For example, electrification
in agriculture ensures the introduction of automation and mechanization
of production processes, improves the working and living conditions of the
population.

The impact of electrification on labor productivity growth is reflected in the
level of production mechanization and automation, the improvement of existing
technological processes and the introduction of new ones. The study of labor
conditions and organization has established that in recent years, about 50% of
the increase in labor productivity in the Georgian industry was provided at the
expense of the growth of electrical labor equipment.

Hydropower is the leading field of electricity in Georgia. In 2019-2020, 75.3%
and 73.9% of the total electricity generated in the country came from HPPs. In
2019, there were 93 HPPs operating in our country, and in 2020, 98. The number
of hydropower plants increased in 2020 with the addition of small stations, and
as for regulatory and seasonal hydropower plants, their number was 7 and 19
units, respectively. There are 26 thousand rivers in Georgia, the total length
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of which is 60 thousand km; Annual runoff is equal to 65.8 km3 (49.7 km3 in
western Georgia and 16.1 km3 in eastern Georgia); 319 rivers are distinguished
by energy values; Total potential capacity 15 000 MW; Annual potential output
of 50 billion kW. H. For every square kilometer of the territory of Georgia comes
1 943. thousand kWh. Hydropower.

Although HPPs provide cheap electricity compared to thermal power
plants, HPP output decreased by 7.3%, which led to a decrease in this figure,
both in regulatory stations and small HPPs. Electricity production during this
period increased by almost 7.0% in seasonal hydropower plants alone. This led
to a reduction in the share of HPPs in total electricity generation from 75.3 to
73.9 percent. This should be considered a negative event. Hydropower includes
coal, oil, petroleum products, natural gas, geothermal, solar, wind energy, as
well as biofuels (firewood) and others. Nevertheless, the share of hydropower
in the energy balance is greater than that of all energy substitutes. Georgia is a
country rich in water resources. According to 2020 data, it is 68%. The share of
hydropower in the total amount of local production in Georgia (energy resources)
is gradually increasing and it is necessary to continue this trend in the future.
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2356%m30wgdm  30MM©065303M0 gobsfowgdmmo ©o®z0mmgs, P -
Lombob §6930L dogns MAEDMI0GdM BMGIom, W — Jogs Bszool Lohdseg
9256DMI0EgdM FMOHTom, Fo@ol LodMEIML JoMgdrIE ABEHMEgdYdTo
2JJVLIOILZOB):

d " dx; - _
() +aR —su=0 (=123), )

LOS3
g1<e<g(=12..,n+1).
121



B. aMgobos, b. oMmamgndzomo

U 356F™gd9gd0 8933000 BogfgMmo sby:
aoy ,
P + Gax; — 6,; =0 i=1,.23),

()

dxi xi .
d—z=%—1 g1<e<g (G=12,..,n+1),
Loog Qxi(i =1,2,3) - 3dbmgrm@ 25609 doegdoom  godmf39w9wo 61

©9OdIMo  doe3zol 393d0gdos  LO3MMOPObsGHM  ©0gMdgdby, bomem
&033H03900L  HmbolmOmMdOL  AobBMgdgdl,  BsfgMowl  g3oMmEHOL
L53MMOHEObsEGHM MgMAgdDBY 393309030, MYsBEBMIogdm FmGToo 5J30
Lobg:
—Q,(C{)(ei) + Q;{H)(si) + Fj(81;cosa + 83;sina) + 8,;PU) =0
(i=123j=1.n) (3)

Q1 =0Q1(8) - ©9®IMwO dsegzs> dowbswgbdo, QU) (&) o QU+D (&) -
0930 doe39d0s Jowbogbols j -0 dbol dmembs s (j + 1)-m6o
2960l sbsfyoldo Jglsdsdols; PYU)(j = 1,_n) JgLsdsdolbo FggmOLLIEO
dsegdol  Loowggdos; &x(k = 1,n) -39gmOlmmo  dsegdol  dmgdols
090 GH0@gdol Mo )Mo 3mOEObsEgd0s; & ,i,j = 1,2,3 - 36mbyzgcmol
LOAdMEMYGDO0Y; qflj ) 30M™ME0659039M0 256550 gdmMEo ©IGHZ0M39000;
x;(i=1,23) - dowbogbol wgMdmeo FoMol FoOmEH0wgdol  ©935MHEH0L
30MOH0b53900.  LRIOMo  GH033039d0Ls>MZ0L  30OHMEOBITOZMGO
doergdol  F; Looggdl gobbmIowgdm gm®doom oggl Lobg (Kymbmau
1981):

rcopVE D

Fj ~ 8smygt

(4)

5g C - 30006HMm©0b5303960 3095303096G0; Dy -GH033H035L ©0539EGHM05; 0p -
35960 56 Loobol Lod33em03g, Vo - 9969 bogool LoBJs®g; my -
Jobogboll  gMmgmero  Log®dol dsby; £ -  Fogologgbol  Log®mdy.
23965 oegdmeo 300MHMmE0bsdozMMo dsergdol 2930 gd0, HMEILSE IO
Bogool  LoRJo®ob Vo  39d@mM0  0x1x;  LOdGAHYOL  35Gowgav)dos,
Bo3Pamo 9990 Loboo (CeeTmunkuu 1982: 73-77):

. , dxq
Qax, = qnoSiNPaCcosa + c05Pa(q10€0SPa — qnoSinPa) ——

. d
Qax, = €0SPa(q10€0SPq — 2qnoSing,) f) 5)
. . . dx;
Qax, = qnoSin@gsina + €0594(q10C05Pq — qnoSinggy) de

dxq dx, . cnppdVéE c1ppdVEsign(cosgy)
coS = —=cosa + —sina = - = .
Pa de de > dno 2mq.g d10 2myg

o €1 @O ¢y 3000MOMEODBITOINOO 3MIBOE0IBEHJO0s; a - JM;byg oMY
6535000L V Lobdo®mgbs @s Ox; g®mAl dmeol, d -8oEolsgbol osdgE®O;
10, 9no - ULOWEo 2565fowgdmmo 3oMmoobsdogzemo q, 950l
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393909305 dbgdol FodsMNIgdsDY s Jologbols WgMdmeo fomob
3oM™d LodOMEHYIHY Tglodsdolo. (2) ob@EHMEgdgdol SMbsblibgdds bs
0953054m g0l LEbEHBEZMHM FJ0MHMBdYDO:
X1 = x3 = x3 = 0, OmEs € = 0 — dorbsgbol smEbgbs dmermdo,
X1 = Xqp; Xz = Xzp; X3 =0, hmgoe=1-— 6)
dobogbol Fo0rx396s dmenmdo.
&03303900L Fmbosfmemmdol 2ob@Gmegdgdo s Jowrbswgbols «dbgdols
9996 0900L 306HMdYd0S:
0P (g) =0 (g) i=123G=Tn+ D). @)
dolbsgbldo  gmmbdols s  figwols Gogo bsgool  BmdGMmomdol
23963 ™M9d0lL Jobogds© ©od390vIe0s, MM Jowlisgbdo B350l LoBdsty
W ©59M30009dM0s M6 356MsdgBHMmbg W = W (s, t), bLosg S MOl Moo
30mOEobsGHo, t  -hOm.  MasbBmIowgdm  Looy w=w(e1).
dolsgbol dogs 653500l IMIMMdOL QsbEMEgdol 498300 FMdMomdOL
AM599BH™Mool dbgd M x39bg 0d6gds (asbBmIogdm Lsbom):

aw 9P, ’

_ 0
N = T Xy — U (8)
Lo
m, 2 Aoyfs 64v
n, = ; =W 4 =———; A =—
1 mi;+m, ! l’l 1 ! 1 8(m1+m2) ! wd

1 —bobmbols dogns 4MmbEHoL gegdgb@ol bofloeszgdls s dowrbswgbols
39©9wb  dmeol, mi-  Bogolbsgbol ghomgmeo  Log®dol  dols, M-
dolsgbol 9hmgme LoaMdgbg dmbimero dogs bs3oOL Fols; v - oo
65350l LodsbEg, 0, - Togs bBszool Lodzzmozg; d - bsbgzbyg@ob
©05393HM0; S — Fogs Bgs30MH0L 39M0d9EGMO; € - Jologbols Loa®dy; x, -
dolsgbol  mgMdmwo oMol dodobstrg HgdGHowol  3mmMobs@o
(A6mouckwuii 1961, Jlounsuckuit 1978).
(2) 3563 ™MEgdoms LoLEYTs Fgodegds 2os0fgMML 9090 Laboo:

dx-(j) . . . . . . .
i f;(]) (Q(]) Q(}) Q(}) xi])’xél)’x:gl)), (9)

de X1’ Xy ! X3’
0
daqQ,’ . . . . . . . )
—L= £ (Q,(C’l), Y, o, xf’),xén,x?)), i=123 j=1n+1.
(o)} 300900 >©bo X; = Yi, Qx, = Y344, 8580 0 5 doo
v) 999300900 50bod3zb69dL Qx; = Ya4;, 35806 (9) LobEgds BoowydL
Lobgl:

" _ Dy y Dy yD D yDy o THTT
d_ls=fi](y1]:Y2]' Y3J: Y4]'Y5]'Y6]) i=123j=1Ln+1 (10)

59 @MML (6) LLLOBWIOM J0MMdYO0, FowloEgbol dbgdOl TggMmgdol
300MmdJd0 S BH033H03900L FMbobFmOMBOL 2sbEHMEgd9d0 doowgdgb Lobgl:
=0 ¥V =X, an
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rP(g) =vV(g), (12)
Y3(i)i(sj) + Y;ﬂl) (&) + F;(81;cosa + 83;sina + 6,;PY) =0,
i=123, j=1n (13)

YY) YM39e [sj_l; sj] 193996 DY 990Mm3009dm 5bOAZbL:

— f78- WDy = yD ey = P S

= ﬁ Ul.] ® = Yi’ (e)=Y; (ej_l + E(ej — ej_l)) ,j=1n+1,
05906 (10) 9bFHMEgdoms LobLBgds s (11)-(13) 30MHMdId0  FgodEgds
o603M3500bmo dgdgao Loboo:

au D (170 - -
DO =R (1P ®UP®, .. uP®), (14
v =0 uIP@) = Xy, (15)
(6] _ yU+D
U’ (1) = U0, (16)
Usgfr)i(ej) + Ug:;l)(O) + Fj(6ycosa + 63;sina + 8,;PP =0, 17)

oo 0<E<1;i=123;j=1n , bown xj — 560056 doelogbols
356Hx 3969 dMEoMmb 3MMOOBSEHJdO.

LOLOBOZOM 5AM DS (14)-(17) obLBYdS LElEBYIEPO LbZSMdGOOL TJOIMPOm.

30300Mmm  5dmblbol  seam®momdo  Jowbosgbol m®o  Fgymlvyero
d5e 0 oE30MmM30L d90cnbg939d0LOMZOL.

3039olbdmm Gmd F = 0 (k = 1,2 ...n). 3oebsgbol j—mMo ¢db6ol
§bsLFMOMBOL 456E™E™dgdo 0dbgds:

®
daq..
d:l + qaxi — 62 =0,
axP _ Qui .. _ _
2 = @ (i=1,23),G =123), (18)

oo -1 <e<g; g =0, &g=1

Q,(le'), Q,Eé), Q,E?, xij),xéj),xéj) "3bMdq00L, MmIgerms Moabzo 18-ob

Amwos (G =1,2,3), 356bsBbegmobsmgol 235J3L 306M3geo  Gogol 18

2956@GHMengds.
LsLoBO3MM 306MHMdGd0 s BdBOL Fg9MgdOL FobEMmegdgdo, GHMIgEms
HoEbgo ghmo 18-0s, 993ga00:
xP=0,  xFQ)=Xys (i=123)

P (g) = x7" P (g) (=123); G =12),
Pa— Qi () + @ (g) =0, (=123); (=12

5mblbol ML dm3gdeos X1 = 0,6;  Xop = 0,2; X3, = 0;
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&1 =0,3; & =0,53509 b35350006 VyLoRJs®0L  x; 09®dmsb  dgpgboero
39obg a = 4574 = nyw?.

99-3 BobsBBg Im39dmos Joelsgbol MgMdmwo oMol ggadomgdo
Ox1x; @5 0x1x3 LOdOEYJGODY FgLsdsTobo® (BYEs s J39s BobsBYdO).
d9-4 BobsbBBg dm399w05 JoElsgbol  ©gMHIMo doer39d0l Mog303900
300MH™065303796M0 doegdol bbgsalibgs 3608369wmdgdolsmgol.

dno = 0,1,qno = 0,3,qpno = 0,5.

oy

22 /q/ \\\\\\
>

S

7

a2 a4 26 X
a T/
\ Ins 23 \ﬂ/
al \\\i/
A e ] B
a2
|
X3
O o o) s D) ADD LD K sy JaS
P20, P04 Pyl=0; A<02; /=05, -0, 45
Bsbs®o 3.
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Q,

18
16
14
12

Q

¢n,,,o,sW
\
Q..
s =— N\ =
a.5
0.2 04 0.5 a8 70

é

P&y, PI0y; PL:0; A-02; 05 G0, L=45"

Bobs%bo 4.

dogo  bo3ool bobmbols  dogrols  bbgoolibgs  360d369wmdgdolsmgols
(u=0,2; 04; 0,6) 250MM3E00s MIMIMEo doerzol  gJuEHMYToIHO

d90y9boos
93905 o 36033690 mdgdol gbGowo Nel, HmIgwog Bsdwgoegdsls

96038369cmd9d

0,

OTOTEN

c=0,=03,6=05¢=1

00935 5350y0bMmm Jogs 6535000l bobmbols doerol go3wgbs doebowgbdo

©MdNEo  doenggdol  9JuBMgdocr®  360d3bgermdgdHg s 8999y
3935835600 Joebogbol Lod@ 3039
gbMogo 1.
P =Pl =0; P = 04,4 =02
X1 X3 » fx3 »E )
q10 = 0,1; qno = 0,5 a = 45°
Qfl) \u u=20,2 u=204 u=206
Wle=0 1,401 1,401 1,401
QMle=0,3 1,502 1,442 1,382
Wie=0,5 1,302 1,202 1,102
oMle =1 1,101 0,901 0,701
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Computational Mechanics

An Algorithm for Calculating Absolutely Flexible Pipelines Interacting with
Internal and External Fluid Flows

Zurab Arkania

zurabi.arkania@atsu.edu.ge

Nodar Mardaleishvili

nodar.mardaleishvili@atsu.edu.ge
Akaki Tsereteli State University
Kutaisi, Georgia

The paper considers the pipelines interacting with fluid flows, the main purpose of
which is to remove soil from the seabed and oceans. An algorithm was developed for
calculating absolutely flexible pipelines loaded with concentrated and distributed forces
in the fluid flow, assuming that the internal flow velocity of the pipeline W is a function
w = wis. ﬂ, of two arguments, where * is an arc coordinate of the axial line, and t
- time. The presented algorithm allows to determine the pipeline shapes and the axial
forces driven in the pipeline, and then to evaluate the the pipeline strength so that the
normal stresses induced by the axial forces and the bending of the pipeline are taken into

account.

Keywords: pipeline; hydrodynamic force; axial force; stress; friction force; strength

assessment; motion equation.

When sizing the pipes, hoses and flexible bars, the length of which is much
greater than the diameter of the cross-section, the flexural and torsional stiffnesses
can be neglected, and the model of absolutely flexible piping can be used, since
with that assumption, error does not exceed 5-7% (1982, 7%). The absolutely
flexible pipes, hoses, flexible bars are widely used in various fields of technology.
In the applied mechanic, these are generally the power transmission lines, fluid
pumping hoses, hoses and pipelines for pumping out minerals from the sea, as
well as the pipelines, which are used to clean-up the inlet channels in seaports,
flexible bars in the radiators and space cabling systems, etc. In these cases, the
combined forces and distributed hydrodynamic (aerodynamic) forces act on the
pipelines (bars) simultaneously, so significant increase in the the maximum stress
in the pipeline is expected, which could lead to pipeline breakage, which in turn
is often associated with large economic and environmental loss and damage.

128



030d() 6IMANNL  LOBLIIENBM J6N3IGLOSISNL 3OS, 2022, Nel(19)

Professor V.A. Svetlitsky and his students have been actively worked in the
field of mechanics of absolutely flexible bars (pipelines) (Svetlitskiy 1972,
Svetlitskiy 2001, Svetlitskiy 1982, Saginadze 1983, Badzgaradze 1984,
Sulaberidze, Arkania 2008, Arkania 2019). They have studied many problems
with the statics and dynamics of absolutely flexible bars (hoses). In spite of that,
many problems related to mechanics of pipelines (hoses) have yet to be
thoroughly studied, such as problems related to clearing and deepening of
entrance channels of the ports. Successful completion of these tasks, for
example, will save the Poti Port hundreds of thousands of dollars each year by
removing soil from the seabed (Svetlitskiy 2001).

The present paper proposes an algorithm for calculating absolutely flexible
pipelines when removing soil from the seabed, and gives an example where two
compressive forces (or two boreholes) are applied to a pipeline and the pipeline
has three sections.

Figure 1 illustrates the pipeline sizing scheme, the purpose of which is to
remove the soil from the seabed (Svetlitskiy 2001).

When the pipeline having the floats is loaded by the Archimedes's
concentrated Py, P, ... B, forces, the fluid flow acting on the floats generates the
P;, P, ... B, concentrated forces. Let us replace the forces P; and F; in Figure 1
by their equivalence, and we shall obtain a pipeline that is loaded with the
known concentrated PV, P(® | P, we mean that generally there are n

floats on the pipeline.

P,
" Ee~.
Izl ) ™ —
—— — —— — S P(n}"‘
r
.
—_— P — o —

——

s

X
X3

Fig. 1. Pattern of pipeline calculation.

When sizing the pipeline, we use the equation of internal flow motion, and

the equilibrium equation of the pipeline sections (the interval between the next
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two points of force application), which have the following dimensionless form
(s=¢-4,Q=Q(m +my)gt, P=Pimy+my)gt q=3qim;+myg,

w = w,/gf,x = ¥f, where ¢ - is the dimensionless arc coordinate, T - the
dimensionless time, Q — is the dimensionless axial force, § - the dimensionless
hydrodynamic distributed load, P -fluid pressure force in a dimensionless form,

w — internal flow velocity in a dimensionless form,):

d i) dx; j .
L2 +qd —6,=0 (=123) 0

where
g1 <e<g(=12,..,n+1).
These equations can be written down in the form as follows:

aQ¥ .
e T dax; —62i =0 i =1273),
ﬂ Qxi

=0 g1<e<g (=12,..,n+1),

2)

where Q,; (i = 1,2,3) - the 51 axial force projections at the axes caused only by
the external forces, while the float equilibrium equations, written down in the
axial force projections of the cartesian axes in a dimension-less form appear as
follows:
—Q,(C{) (&) + Q,E{Jrl)(si) + Fj(81;cosa + 83;sina) + 5,;PU) =0
(i=123j=1n) 3

Q1 = Q4 (&) — axial force in a pipeline, QU (&) and QU +1)(£j) — the axial forces
at the end of the j -th section and at the beginning of (j 4+ 1)-th section of the
plipeline, respectively ; PU)(j = L—n) - the values of the appropriate
concentrated forces; €,(k = 1,n) the arc coordinates of the points of
concentrated force application; §; i Lj =123 - Kronecker symbols; qflj )
hydrodynamic distribute loads; x;(i = 1,2,3) — Cartesian coordinates of the
pipeline’s axial line points.

To obtain the equation of motion of the ground and water internal flow in a
pipeline, it is assumed that the flow velocity in the pipeline W depends on two
parameters W = w(s, t), where S is the arc coordinate, t - time. Dimensionless
value W = W(e, 7). The projection of the internal flow equation of the pipeline

will lie on the tangent line of motion of the trajectory (in a dimensionless

form):
ow 9P, It
ng—=———n.xj — 4
157 ot 1%X2 — 1 (4)
where
my 2 A op?s 64v
ny = =aqw? aqg =—2—; A=—
17 m+my’ K 1% "1 gmy+my) ! wd
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u — friction force between the particles of the ground element and the wall of
the pipeline, m;- the mass of the unit length of the pipeline, m,- the mass of
the internal flow per unit length of the pipeline; v - internal flow viscosity, 0,
- internal flow density; d - internal diameter; S — internal surface perimeter; € -
length of the pipeline; x, - coordinate of the current point of the pipeline’s axial
line (Crash Course on Engineering Fluid Dynamics, Yablonskiy V.S. 1961, M .:
NAUKA publishers, 355 p.) (Fluid Mechanics, Loitsyanskiy L.G. 1978, M .
NAUKA publishers, 736 p.). An algorithm for calculation of a pipeline has been
developed in the paper for the case of loading this pipeline with two
concentrated forces. The pipe shapes and axial forces have been found in the
pipeline

For different values of the internal flow’s friction force (u=0,2; 04; 0,6), the
extreme values of the axial force have been calculated when ¢ = 0,6 = 0,3,& =
0,5,e = 1. Table 1 of extreme values have been compiled, which allows to
determine the effect of the internal flow’s friction force on the extreme values

of axial forces in the pipeline and then to evaluate the strength of the pipeline.
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985mds s 993396Mgd06s 99dYMA0 FosbYIM0TG09d0. om0 bsEOBOL
d900m©gd0m FLodegdgero Asbs JoGIMWO  YMBOEr0YM  d0MHOMIPOO
©0x9IM96305MOO ©IMI0©YIMGdgd0 Jogds doegdls O e doggdols
06@9gblogmdsls dmMol, 9393806090005 Fogs dowmgzsbo gsJ@™MEMmdo
3955 R0G09d0 (bsBMm3zs60 s JMMbMEO), 3393m35 3390008 0bgMHEOOL
9m3963 900, 399¢39563560890065 583900 S YRMOT530900.

bogOgomo  3MBLEBHOWJ30900L6 o boggdmdgdol  3ModEH03weds
dmmbm3zbowgdqdds  LHMsxgsYb30msMgdo  Bsbdsbscnddgbgdermdsdo,
3990309693 mdsdo, 399690 Mdd0, 5305399690 Mdsd0  gobsdomds
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10933039D9 S PMIPMBSBY 2o56IMOTIOOL FgOMPYIOL LOHVIPYMGBS S
39630m0M9ds.

9900MEMEMP0OH0 0350bsBOHOLOm 9600369cm3560 0ym
396Lb33900L  [omdmagbs  LESGHO0IMMSE 33939 ©o  BESGH0ZMMO©
M63393 LOLEIFPOL FMOOL s FosBYYMOTGOOL TJPMPYOOL 5Bw)T539ds.
319 gd0s: A5EMS FJMMPO, J599OA0GdOL Igonmo, 99MHgmEro Jgmmo,
60oEb30m0 dg0MEYdOL  ©s3T390s, LOLOVIEO 9ugdgbEgdol Igmmo.
3MbLEHOMI30wo  ®35wLsBOOLO®  LEHIG0IMM© MM3393 LobEgdsdo
3939990 9¢09d96&9d0L AFYMdOH0I godmbizems 56 0f)393L 3MbLEBHMMJEo0L
309mdI0@IB godmligesls 39¢oLEMmMEMEsE (M©3935L) (Crutko 1972: 136).
0935 Y390 9gdgbGo 35300609005 ©TSGJO0M bR GOMID
079 99bdgd9@0s LASGH0ZNMIP ©33739Q0 ©d 306935H03IMIQ E3LWILO
©90m3560 LobEgdom MBOMB3gwzymm  3MbLEGOMWJ300L LBodEB303) ©d
Lobobdg, 9MBg3s60 TolBg Mbs 293539Mmm. SLgmO  3MmbLEGHMYI30900
Abmdmdos s Bsdmb@ogm  Bsddomgdol TgerIengdol  mMZselsbOHOLOM
MRO® 394bmEmyom®o. bEoGH03Ms© ©33935© IHBo© 3MbLEHM™MJ309d30
56 Ho68m0ddbgds ©o8s3Hd0mo 3503900 53538060 gdMo  BoyM9bgdol
IR OMAsLob. Mbs  503608bmm, GMI ImEgdmer FJgdmbgzglzsdo oM
39630bosgm dbsg 8mdgbBL.

339M390d0 MgM™gdo 3356d9080 B9gHgdMos 56 dmdwmbMo, b
3900900m, 5647 boliEo. MHMAMM3 459625600893900 5639690, womHMbME
139M090DYg 339609000 dmddgo dsgrgdolsl, $gMdol gMHMgddo sMdEwEo
doengdo bolGo g gdolsl d30MHg0m goblibgzsgzgds 00 doegdoboysb,
OMIWYd0E 900d3M9ds ©gMHmgddo LoblEMwMws F99MHmgdolsl 3356d9d0d0
(35¢0dg0ero 2008: 323; Anexcanzpos 1983: 264), sdoG™ad 4556956089d0Usls
39630bowsgm ggMasls, GOl yzgws gegdgb@o 3396d90do dgmmgdvyenos
LObLEOWOE (0o MMO LablMmGdom) (Bob.1).

393500306mm  LosbaoModm  dmgwo bsb.1-bg bshgzgbgdo  wgmmgzsbo
Lol gdolomgzob.
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v

&

O
o

[oh 4

R

R
6ob.1. m9BG™3560 LoLiGGIoL LssbysGodm biggds.

39609 53BH0MM0  IBH300m30L P 39dBHmMo ©sgzdsgrmm Px s Py
900969 gdo© X s Y 0gcmdgdols dodstron (bab. 1).
P =P-cosa; P.=P-sina (D)

A ©5 Lboyghgbgddo s0d@wmmo  (godgool  doegdolb  (R,R,,R,)
9600369cmdqd0 2960l bP3Mgds  Frbolim®Mdol  29b6EHMgd9d0@b.

d03009%0:

R=5P =5P-sina. (2)
R, =P[10cosal +sma(h+h+h,+h +h)]/(4]) (3)
R =5P-cosa—R, (4)

©9M™gdT0 500d3Mg0s d5¢9d0 FbMEME 4MH3030 J0TSOMIEXGOO.

39MasL  odglb dobbgbs LogbMgbo MmdMogo LoblMoo @s ToGxgzgbs
9dM530  LobLOMO. ©9350P0bM®m  LBEGHSGHOZMMO© MM3393MdOL  boGolbo
©9M™3560 LobEGHIIoLomMz0L. FmEOIMwom n=S-2K. Losg S - ©gHmgdol
05mgbmdss  LdgMabgdol Bsmgwom. S=S8,+m, §, Mol gg»HIsdo
©96OMgOoL Momgbmds, m sMOL 4969 Loymgbgddo sdMwwo Mgodzool
dogdols Momgbmds. S=16. K=8. dglsdsdols n=16-16=0 s> 89S
LBOGH0INOOQ M33035Q000.
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23563L5BMzOMm bob. 1-%g 656396900 a, B,y 3Mobggdo.
tga=(h—h))/(4l), cosy=h/l,, cosf="h,/l.
LS5O, I5,ly - Agbmmg s BxabGg WIM™IdOL LogMAGIdOs Bglodsdols.

. |4B|—|KL| sin |4E|/2 , |EL|/2 )
5 ga = ———— , =, =
|AL| |4C] [LF]
50 3565935600 MdJd0b dogz0mgdo:
{(|AB|—|KL|)} . {|AE|/2:| - {|EL|/2:|
o =arctg| —————— = arcsin| ———— y = arcsin 6)
4L j4c] [LF|

©9MOMgdTo Jogs doegdols 3oBLEBEZMOLOMZ0L A5TM309gbmo 33563900l
29mFMHol dgomo.

§bolffm®m®dol  456@HMEgdgdo, OMIwgdoz d90353L X, X5, X5 X

M3bmdgdL @5  0m35eolfobgdl  astg  Imddg  doengdl,  Fgodergds
Podm35090b6mo dgdgao Lobood:

ay X, +a,X, +..a,,X, =y,
Ay Xy + Ay Xy +...0y,X, = V)
............................................. 7)

\anlxl +a,,x, +..a,Xx, = ynp

Loog a; - 3M9uogogb@gdos (mEbmd  dogrgdmsb  3mmbggdols
&03mbmIgEHMH0Io 3b309000),
Vip — 3909 @GH30OM3900L dpgbgdos 3356d9d30.

(7) 296@¢™Megdoms LoLEFJIS dgodergds HoMIM350Q0bmm  39JEGHMMI
35GM0OEYIECo GmMTom:

AX =B ®
Lo@SE3
X, a,dy, - dy, Yip
X a,.a a,, Vs,
x| g =] 22 2 B = P ©
Xy anlanZ e ann ynp

(9) 296@™MEgdsms LoLEJIOL STMbsblbo Tgodwgds FoMdmzgsyobmo
99990 Loboo:
X=4"B
dg0mz00mom s5¢0bodgzbgdo:
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N,yz=X; Ng=X,; N,.=X;;
Nep =Xy Nep=Xs3 Npp =X (10)
Npp = X35 Npy =Xgs Ny =X
Nix =X Nig =Xy Ny =Xy
N,y=X5 R=X, R=Xs R, =X,
339609000  sdOwo s LoyMgbgdols  Mgdogool  doggdols
3963L5BE3MYIO 496EME9d900 B3( g™ F9dmmgdeo s0bodzbgdoo:

cosaX, =Psina ; X, +sinaX, =—Pcosa9 X,,cosa=—-Psina
X, —X,,sina=—Pcosa9
X,cosa—X,cosa+X;sinfB— X sinf=—-Psina
X c0s f+X;cos f+X,sina—X,sina =—Pcosa 9
—X,cosa+X,cosa=Psma X;—X,sina+ X,sina=—-Pcosa 9
Xysiny+X,, =09X,cosy+X,,+X,, =09
Xpcosa—X cosa+ Xysiny— X, siny =Psina9 (11)
X,ysina— X sina+ X, cosy + X, cosy =—Psina9
Xg+X,cosy+ X cos f=09X,siny+X,,-X,sinff—X,;=09
X, +X;cos f+X,,=09 X,,+X;sinf+X,,=09

(11) §6x803 3bGHMWgdsms LobEgds >efgdl M3s 3356dosbo  gg@oL
LEBOGHOZOL ©9gMH™gddo >©0dOHO Be®HdsrmEo docngdol
39bLsBPZOOLIMZOL.  FIBFGHMEdsms  LobBgdol  s8mblbs  Lbyzdom
6539350005 s IMBabgOHYdg0s MHOEH300 FgOMEOL odmygbgds.

0 (11) 296¢MmEgdsms LobEgdsl Boghgdom (8) xzm®dom, 0sdob (9)
1MmOIMsdo 500336930l Fglodsdols a3943L:
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Xl
Xz
X3
X4
XS
X6
X7
XS
X =
X9
XIO
Xll
X12
X13
X14
XIS
X16
0 cosa 0
1 sina 0
0 0 0
0 0 0
0 cosa sing
0 —-sina cospf
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
0 0 0
1 0 cos
0 0 sin
MoEbgzomo

Psina
—Pcosa
— Psina
—Pcosa
— Psina
—Pcosa
Psina
—Pcosa
B =
0
0
Psina
—Pcosa
0
0
0
0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0
—cosa —sinf} 0 0 0
sina cosf 0 0 0
—cosa 0 cos 0 0
—sin 0 sin 0 1
0 0 0 0 0
0 0 0 0 0
0 0 —cosa —siny O
0 0 —-sina cosy O
0 cos 0 cosy 1
0 —sin 0 siny 0
0 0 0 0 0
0 0 0 0 0
249562560 0dgd0oLOsMZOL

0 0 0

0 0 0

0 cosa 0

0 -—sina 1

0 0 0

0 0 0

0 0 0

0 0 0
sin y 0 0
cosy 0 1
siny cosa 0
cosy sina O
0 0 0

0 0 0

0 0 0

0 0 0
d9dmz00mm

i=12,..

booYgdo Fgdgao Loboo: )El. =X,/P

99033905, beaewm X s B 39J@G™Mgdo Bsofg®gds sug:

(= e = =R =l e R e R e R e R - = =

(= N B = I =R e R e i = O = I = =R ]

(=
S O OO OO OO 00 o o o o0

—_ 0 OO O OO0 00 00 O o0 o oo
(== = = = e = = = R e R e R o R )

—

"256BbmIogrgdm

o A F5GHMoEs 96

137



™. 30330dg, 9. EMaMm>T30mo

X, sina
X, —cosa
X, —sina
X, —cosa
X, —sina
X, —cosa
X, sina
Yo X, a-|" cosa
X, 8
;i? sina
X, ) cosa
X13 0
%14 0
XIS 0
X

=)

(14)  Fo@®03EgdoL  gom35eolobgdom (8)  AbGHmErgdoms LobEgds
9256DMmToErgdm LooHgddo Rsofighgds dgdwagao Labood:

AX =B (15)

(9) §6Ox803 09d3b09EH3bMd0BO AbEHMEYdsMs LOLEHJIOL SBsEPOBYOHO
59mblibs  Lo3dom@  FMMTo3Y350005.  B9MHIAoL  ggmIgBHGooL  YMm3zgEo
(330 gd0LOSMZOL LEFOMHMs FoBEHMEdms LOLEJIOL sAMbLBS s 3390m0L
sbgomodo.

06803 5ea9dGOHme  256¢M@gdsms LoLBYds 98GO STMObLBYdS
MHoEbmdM0350 2omLoL dgomEom. oo MROM FOROZ  ABEHMEGdIMS
LoliGgdol 53mblbols LEobsMEG o 3GMMAMSA]d0, Bs3gbgdeo i3vbdiogdo
3ol 3gMHLMBIEMO 3mIZ0MEHGIMHGIOLINZOL MOgLYdI Y3gers Lol dsdo.
B396 sgo®mBogo Mathcad - ols LobEgds.

MHMAMO3 36MmdOO0s, FOHR0Z obEHMEgdsms LOLBYISL 5J3L JMMOIMHO
29mbobligbo, oY) A 35BHO03S stols 36535 OY35M GO0
(565L0bg ) sGHE0), 56 Fobo YEHJMHT0bIBEHO 56 sGIOL BryEOl BHmro.

A B5FGHMOES 95M0L 33500MEYI0 JoMBozs (16X16). M303 4sbEHmegdsms
LobLEgdol 59mblibs 339000530 35BHOoE0m 0507935303M0
®35¢LOBOOLOM 56 FoMTMoagbls LOMMIEGL v Ol o6 GOl doEP0sb

©0O. (8) F5@Mmo3gmEro Lobom BsfgMowo asb@GHmemgdgdo (13) s (14)
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35303 g00L  gomzgoeobfjobgdom, Mathcad - ob LolLEgdsdo sdmoblbgds
Bo39690eo ggmbdgoom ISOLVE (A,B) (Kupeaxos 2006: 217):

A - bobBgdol 3m9gxr0E0gbEJOOL oBHMmOoEss (13) BsGMmoss.

B - 356% 3965 dbsrg900L 39J@™MM0s, gmerg o@GHMogs (14).

MH0oEbz0m0 2osbgsM0dqds dgldvemgdyemo odbs  ggMdol ggmadgEH©mools
3990090 Imbs39d9d0Lsmz0L:

h=250000 ho=184130 lo=1755d0.

AL=41o LF = 2665 93 AC =2921 0.

a=azcag[(h—hy)/|AL|l;  y=azesin] ,|\LF| | B=azesin[ 1,/]4C| ]

LoFo®ms, 51939, Gg@obo 0dbsl A o B ds¢®oigdo. gbGogdo 1.

9m390Mos  MoEbgz0m0  gosbasm0dgdol 99wgaqd0 X 1,)_( z,)_( 3 Xis

M36MmdGIOLOMZ0L. FbModo dmerm Lsdo Moabgo dggbodsdgds Mgogaool
doegdolb 3603369 mdgdL.

3oJbodoeMo  Aoblb3s390s MOEb30m 2osbRsM0Tgdsls s sboerobmE®
50mbsbligbls  mMol  Bozwmgdos 3%-%g. Moabgzomo  gosbyoModgdols

39093990l dobgz00m: X i | = X;[=2,038

(11) g96@™MEgdsBGs LobBHYIoL bseP0BMMHO 58mblbom  dsglodsermEo

ool 26BMmToEgdm ooy |X ;

I max

3009090 0465 1,98 - obs Gmero.
gbedogro 1.

-1.004
0.094
-2.038
-1.643
0.996
-1.549
0.277
-1.004
-1.781
-0.094
-1.004
1.173
0.757
2.634
0.467
2.345 139

Isolve(A,b) =

Ol |IN[O|O|~R|WIN|[=]|O

—_
o

—_
—_

—
N

—_
w

—_
N

—_
a1
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Mathcad-ob  Lob@Ggdsdo dgpqbowo  3MMAGMsds  8b0dzbgarmaboc
593060908 4596903900l M3 mdsl @S Lodwoegdsl  0dergls
933™35EGH0D0MYOME M9:50ddo 9935LMMEMmm MHobgzomo 9JudgMH0dgbdEgdo.

@oB9BGIH>

3503300, ©. 20mMbgwody. 2008. dsloergdol s 3mbLAGwF30900b
350dem9gmBs. »OOEOLO: ,,x0L0S0".
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Building and Construction

Developing the Method of Structural Design of the Bar Systems using
the Mathcad Software

Omar Kikvidze

Malkhaz Dograshvili
malkhaz.dograshvili@atsu.edu.ge
Akaki Tsereeli State University
Kutaisi, Georgia

The article considers the numerical method of structural design of the bar systems.
Based on the equilibrium conditions of nodes, a system of equations for sixteen
unknowns was obtained. The system is written in dimensionless quantities, which can
be solved numerically by the Gaussian method in the Mathcad system. The magnitude of
the maximum force arising in the bars is determined and compared with the analytical

solution. The advantages of numerical solution over the analytical method are shown.

Keywords: building structures; bars systems; computational model; matrix; Mathcad

package; numerical calculation.

To ensure the strength, rigidity and durability of the bar structures, the
selection of the bar sections is made using the design model developed. Until the
17th century, almost nothing was known to mankind about any well-founded
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methods of calculation. Hooke's law allowed us to present the behavior of the
structure and perform further calculations. Through their analysis, it was possible
to obtain the basic differential relationships between internal forces and the
intensity of external forces, to connect internal force factors and displacements
(linear and angular), to find the moments of intersection inertia, to calculate
stresses and strains.

The practical needs of the spatial structures and buildings in the fast-paced
mechanical engineering, shipbuilding, building sector and aircraft construction
have led to the improvement and development of methods strength and durability
calculation.

From a methodological point of view, it was important to distinguish between
statically determinate and statically indeterminate systems and to develop the
methods of calculation. These are: the force method, displacement method, mixed
method, development of numerical methods, finite element method. The failure
of individual elements in a statically indeterminate system from a structural
point of view does not lead to the failure of the structure. (Snitko 1972: 136) If
it is possible to ensure the strength and rigidity of the structure with a statically
determinate and kinematically unchanged bar system, the choice should be fallen
on it. Such structures are lighter and more technological in terms of installation
work. In the statically rigid load-bearing structures, no additional stresses are
generated associated with the settling of supports.

In trusses, the bars are joined at the nodes either by riveting or by welding.
As the calculations show, under the action of forces arising in the nodes on metal
trusses at the rigid junction are slightly different from forces arising in the bars
at the articulated connection in the nodes. Therefore, in the calculation, we
consider the truss, all the elements of which are hingedly connected in the nodes
(Valishvili 2008: 323; Aleksandrov 1983: 264).

Let us decompose the vector P of the external active load into the P_and Py

Let us decompose the vector P of the external active load into the Px and Py
components with respect to the X and Y axes (Fig. 1).
P =P-cosa; P, =P-sina (1)

The values of the reaction forces (R, R,,R,) induced in supports A and L

are determined from the equilibrium equations. We shall obtain:
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R=5P =5P-sina. (2)
R, =P[10cosa [, +sma(h+h,+h,+h +h,)]/(4]) (3)
R =5P-cosa—R, (4)

Let us determine the degree of redundancy of the bar system. With the
formula n=S-2K, where S is the number of bars including supports.
S=8,+m, S| is the number of bars in the truss, m is the number of the
reaction forces induced in the external supports. S = 16. K = 8. Respectively
n=16-16=0, and the truss is statically determinate.

Let us use the method of joint isolation to determine the internal forces in
the bars.

The equilibrium equations that contain unknowns Xx,,x,,x;---X,imply
account external forces are shown in Figures 5, 6, 7, and 8 and systems.

The system of equations can be represented in a vector-matrix form:

AX = B,
where
X, ap - day, Yip
X a,ds, a,, y2p
2 _
X = A= B = )
X anlan2 o ann ynp

The solution of the system of equations can be presented as follows:
X=4"'B

Let us write the equations for the forces arising in the nodes and
determining the reaction forces of supports using the introduced designations:

The system of linear equations describes the statics of the eight-node truss to
determine the normal forces induced in the bars. Solving the system of
equations is quite time consuming and convenient to use the numerical method.

Analytical solution of the system of linear equations with sixteen unknowns
is quite time consuming. For each change in the geometry of truss, it is
necessary to solve the system of equations and design the section.

The system of linear algebraic equations can be efficiently solved by the
Gaussian method. The more standard programs for solving the system of linear
equations, the more built-in functions are in all systems compatible with
personal computers. We have chosen the Mathcad system.

As is well known, the system of linear equations has only one solution if the

matrix A is non-singular that is, its determinant is not equal to zero.
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The matrix A is a square matrix (16X16). Solving the system of linear
equations with a square matrix is not mathematically difficult if it is not very
large. The matrix equations are solved using the Mathcad package with a built-

in function ISOLVE (A, B) (Kirianov 2006: 217).

Numerical calculation was performed for the following data of truss

geometry:
h=2500mm ho=1841mm lo=1755mm
AL =41 LF = 2665 mm AC =2921 mm

a = azeig[(h—hy )| AL])
y = azesin| lo/|LF| | B=azesin| lo/|AC| ]

The matrices A and B also need to be included. Table 1. presents the results

of the numerical calculation for unknowns X1, X2, X3..... X16. The maximum

difference between the numerical and the analytical solutions is below 3%.

Ximax

X5

According to the results of numerical calculation: =

=2,038

By analytical solution of the system of equations (11), the dimensionless
value |X .

1 max

of the maximum force was obtained was equal to 1.98.

The program developed in the Mathcad system significantly reduces the
computational volume and allows us to perform numerical experiments in an

automated mode.
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Nature and Landscape Conservation

Geoecological analysis of the landscape and socio-economic
condition of Imereti region

Mzia Kubetsia

Mzia kubetsia@atsu.edu.ge
AkakiTsereteli State University
Kutaisi, Georgia

The active process of ecological ecology begins in the 60s of the 20th century. At
the same time, the term - geoecology was introduced, which means the study of the
structure and function of the landscape. The study of anthropogenic impacts in modern
dynamic environments requires the establishment of complex geoecological analysis
and synthesis of landscape structure. Since 1975, landscape research in Georgia has been
carried out in two main directions: 1. Landscape-geophysical and landscape-chemical
parameters research and landscape spatio-temporal analysis (N. Beruchashvili direction)
and 2. Natural and anthropogenic landscapes, nature use and landscape. The paper
presents some regularities of modern spatial distribution of anthropogenic landscapes in
the Imereti region, in particular, urban and mining-industrial-technogenic landscapes,
which narrow and reduce agricultural (agro) complexes, The latter, in turn, is expanding
at the expense of reducing forests and pastures, and so on. The final product of the geo-
ecological research of the Imereti region is reflected in the current processes in the
natural and socio-economic environment, in the scale of the interdependence of nature
and society, which allows us to measure the obtained results and make forecasts for the

future.
Keywords: geoecology, landscape, ecology, anthropogen, socium.

The active process of the ecologization of geography starts from the 60s of the
20th century. At the same time, the term - geoecology was established, which
means to study the structure and function of the landscape. At present, with the
increase of anthropogenic effect in dynamic environment increases the objective
of geochemical research, which requires complex analysis and synthesis. The
center of attention is: Ecology of geographical objects, events and processes;
Social-Ecological (Territorial Planning) Events and Processes; Problems of nature
utilization, planning and forecasting environmental measures.

Geography is the complex science that can determine the qualitative status of
environmental criteria by integrated methodology. There are many elements of
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Geo, Eco and Socio systems in territorial systems.

In the beginning of the last century the German scientist Trolley (1939)
believed that modern landscape science can be called Geoecology. However,
Sochiova (1968) believed that this science should be called "Science of Research
of Geosystems.

From 1975 landscape surveys were carried out in two main directions: 1.
Survey of landscape-geophysical and landscape-chemical parameters and space
and time analysis of the landscape (direction of Beruchashvili) and 2. Survey of
natural and anthropogenic landscapes using the nature and landscape-ecological
approach (direction of D. Ukleba).

The discussion of the main criteria for the determination of the state of natural
environment has been carried out with structural, functional, etiological and
physiological criteria. On the basis of the criteria it has been identified: the
unchanging landscape of 5%, which has preserved its original look, the average
modified landscape of 20-50%, the strongly modified landscape, which occupies
80-85 %, the practically transformed landscape occupies more than 95-100% of
the area (D. Ukleba (1983) and N. Beruchashvili 1993).

In the Methods of the study of anthropogenic landscapes it has been introduced
the notion - anthropogenization coefficient (K ant), which expresses the quality
of the man’s exposure on the natural complex (Fedotov, 1983), and as a result it
is possible to define the genetic nature of the complex:

Kant = ant. KX(S) /Z(S)nat K

Where X (S) ant K is the sum of the area of the anthropogenic complexes,
(S) nat K is the arithmetic sum of the areas of natural (background) landscapes
within the same region. If the coefficient is equal to one, there is the correlation
between the processes and a certain modification of landscapes is formed . In case
of more than one unit of the coefficient, the process is anthropogenic, and in the
case of less than one, natural processes dominate.

The geographically problematic areas of Georgia are mining-industrial
(Chiatura, Kvaisa, Tkibuli, Tkvarcheli, Tsana, Madneuli and others), metallurgical
(Rustavi, Zestafoni), oil processing (Batumi) andoil bottling (Supsa). As well as the
oil pipelines (Baku-Supsa and Baku-Jeykhani) and the gas pipelines (Vladikavkaz-
Thilisi- Yerevan, Baku-Erzerum).

In the final product of geochemical investigations it is reflected the current
processes in the natural and socio-economic environment, the scales of the
relations of nature and public society, results and predictions.
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The paper establishes sufficient conditions for Bliashke-Djerbashyan Canonical
product, in order to have tangential values.

Keywords: Infinite product, Canonical product of Blaschke-Djerbashyan, Angular,
Radial, and tangential values.

For the beginning, we have some definitions:
C - the Field of complex numbers.
D = {z:|z| < 1,z € C} - Unit open disk.
T= {z : |z| =1, zell }— Unit Circle.

Vo (eie) — Stolz Angle, is an angle equal to 2¢,0 < ¢ < /2 and is formed by
two chords that come out of the point e'? radius [0; e'?] is bisector, 0 < ¢ <
/2.

A(p(eie,z) = {Z: |Z - ei9| <l-r1 0<r<1l,ze€ (C,} n V(p(eie) — triangular
neighborhood of the e point.

By M’ denote accumulation points of the set M and by M = M U M’ denote the
closure of the set M.

If exists limit for arbitrary ¢@,0<@< 7[/ 2
i /()= i (2
zve(eig)
is angular boundary value of the function f in e’ point, and linlq f (re’ﬂ) is

radial limit of the function f.
Canonical product of Blaschke-Djerbashyan

Tl -l 21 1= a2\
Bp(z, (an)) =z B(l 1= > ;E(l— anz> )
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where 4 + 1 and p natural numbers
0 < |aTL| S |aTL+1| < 1: hm |an| = 1, |Z| < 1
n—-oo

+ 00 + 00
D (1= lanl)? = +00, ) (1= lay))"* < +oo
n=1 n=1

Infinite product Bp(z, (a,)) is unifomly and absolutely convergent inside of the
open unit disk, and represents analytic function in D with zeros

0, O:1 0,ay ay, .. an ...
If exists f: D = C function and exist finite limit, when z — e so that,

z€R(m,0,y) ={z:1— |z| = m|arg(ze™)|,z € D}
where —m < arg z e % <7 mis arbitrary and y is fixed positive number, T, is
tangential limit and is denoted by
T, lirrile f(2).
z—e
As it is known, T; only exists, when the angular limit exists. But when y >
1, existing of angular limit does not mean that T, exists. There is Blaschke
product, which does not have T,(y > 1) limit in any e points. Cargo proced
that, if
1- |an|
N < 400, y=>1, (D

| e —a,|"
then Blaschke product has T, limit in e point, and k" order derivative of
Blaschke product has Ty, /5 limit, when 2k <'y.
Protas proved that condition (1) is sufficient for k'™ order derivative of
Blaschke product to have T, 5 limit in e%pount, when k —1 < y.
Theorem 1: Let 0 < |a,| < |ap4q] < L,F_{{L'“ﬂ' =1,|z| <1,

+0o0 +00
2(1_|an|)P=+oo, z(l_lanl)P+1<+°°
n=1 n=1

p is natural number.
If for any y = 1 number

+o P+1

Z 1 Zlaal 1] < too (2
€7 = 0yl )

n=1

then Blaschke-Djerbashyan canonical product has T, tangential limit in the e

point, and
T, lim, Bp.s (2 (@) = Bpsa (€7, (@) 0, 4o

Proof: According to the following
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1- |an| 1- |ane_i9| 1- |an|2 1- |ane_i9|2

e — ap|  I1—ane”®|" 1- @e¥z  1- quet0z’

Without loss of generality, we can assume that 6 = 0.

Obviously, e'® = 1. Therefore, we must prove that if

In order to prove (3) standard technique is used.
Suppose that,

o P+1
1- |an|
—] =+ (5)
larga,[Y

n=1

and we should prove that
+ 00

P+1
Z (1_Ial> oo,
] 1 —a,|”
IfK = {zlz -1 <27 } then though ¥1%,(1 — |a,|)P*! < +00 we will have

+oo P+1
z 1—|ay]
—) =+,
largan,|”
n=1
Consider the angle of measure % ith ists vertex at z = 1 point for which [0,1] is

the bisect. If this angle cointeins an infenite number of (a,);Z interior in K,
then

3
1- Ianl > |1 - anly : 2_5:

1—la,|\"* 3(p+1)
( Inl> s

|1_an|y

And therefore, for such a,

+Z 1_|an| P+1
= +oo.
- 1—an|V

If only a finite number of a, in K are is the angle, let the P, be the

perpendicular distance from z =1 to the radious through a,. Therefore,
Py b4
I1—ap| (Z)’ 50
11— a,| < P2 < |arg a,|V2,
y(p+1)

11— a,|*®P*D < |arg a,|Y®+D2" 2

p+1
1-]a,| \P*1 1-|ay|
—n >|— .
[1-anl? 7z

larg an|?2

Finally,
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z 1- |an| pHt +
F— fd cx)l
|1 _anly

an€k

The contradiction proves that

+ P+1
1- |an|
—_— < o0, (6)
larga,|”
n=1
According to the Dini theorem exists (w,)n-1 sequence 0 < w, <1, limw, =
n—oo
0, such that

1-la p+1
z lan| < 4oo. )
an

1 Onlarg an 7D
Suppose,
Sp ={z: |z — ay| < wplarg a,|"P+Y}. (8)
If z € D \ UfZ,, Sn, then

(1 - |an|2>1”+1 B ((1 +la, N - |an|)>7"+1 3

[1—1a,z| 11 —a,z|
(21D (an =2\ 2P = e )P
|an_Z| |1_anZ| - |an_Z|p+1 B
2p+1(1_|an|p+1)
S orlarg ey <qg<1l 9
Denote,
PP O il 1 - la,)?\"
ni2) = 1—ayz exp k\1—ayz) /)
k=1
no +00
Bp+11(2, (ay)) = z’ll_[An(z) ©5Bpy12(2,(ay)) = 1_[ Ap(2).
n=1 n=ng+1

According to the denotions
BP+1(Z: (an)) = Bp11,1(2 (ay)) 'BP+1,2(Z' (an)),
Therefore, Bp+1_1(z, (an)) is a continous function in D. So, in order to prove

the theorem, showing that
Ty yg{ Bpi1,2 (Z' (an)) = BP+1,2(1: (an)) (10)
Is suficient.
Let us choose the main meaning of the logaritmic function Inw = In|w| +
iargw, —m < argw <, because of (9)
p k
1_|an|2 1 1_|an|2
InA =In|1l—-——7— Z — | ——
nAn(2) n< 1—-a,z + k\1-a,z
k=1
B Z (1 - |an|2>erl )
k=P+1 1= anz
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According to this

1- |an|2
Bpi12(2, (ay)) =e = ZiiZng 1 22 p“k( 1— anz>

Because of (9) whenz € D\ U} no+15n, we have

> Y Al § S Lty

(11)

n=ng+1 k=P+1 n=ng+1k= P+1
P+1
+00 (1 — |an|2> +00 o\ P+1
11— a,zl 1 1—|ayl

= > < P E— <

n=ng+1 I—M 1_qn—n +1 11—

e 11— ayz| e

1-|a, )\ 2P (1-|a,)PH!
<_Zn n0+1(|1_avn|) < _Zn =ng wn|a,r.gan|y(p+1) (12)

According to (7) and (12) followmg sequence

Z Z (1 - Ian|2>
n=ng+1 k=P+1 1= Anz
is uniformly and absolutely convergent in z€ D \UpZ, S, and
Bpt1,2 (Z, (an)), and therefore BP+1(Z, (an)) is uniformly and absolutely
convergent in D \ Up%, Sy
In the article (Cargo G.< ... < 1962) is proven the existence of such natural
number ny that R(m,O,}/)CI[_)) \U7Z,, Sn-  Therefore BP+1(Z, (an))

uniformly and absolutely convergent in R(m, 0,y). Additionally,
T, B_I)Tll BP+1(Zr (an)) = Bpt1 (1: (an))-

The theorem is proved.
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sbsgmobo
3sbEmdgm 5MHY0s 335H03MbBMMHIMEo Sbsbzgdol ghmo sdmzsbols
9glsbgd
o> Bogbogsdy-xsgsdodg,
lela.japaridze@atsu.edu.ge
96039 X58560d)

53930 §96gmol babgaedfogm mboggdlodgdo
J9m50L0, Lodo@mzgerm

6536300 Lsbsbmz®mm 063 9amscroIM0 3563Mm98980L d90mgdol gsdmynbgdoo
30b60b0e98056 Gsbermdger 96905 335D03mbRMEGIMemo  sbsbggdo 9B YeErm35b
P99 05 05039600005 9935L98900 G980 bsdwsmndsl 3350¢09396300bx germod
bgaslibgs boowggdol Losbarmgols Fgbsbgd & —ob bsdwsengdoor bswsg € >0
- 650300 3565093005 HmIgmog sbolosmgdl sGgos Losbermzgl. 396Hdm,
& —ob bLsFnsemgdo0 Fnnsligdrcmos Jobermdgemo s69900L 335H030mbRMmEGIM s
300000bsb39e0 BMbJ30900L sbsggda d9agbocro 0bBJFMs O 3obBH 98980l
50mboblibgdoLs s 0500 [a®3mMgdryengdol bbgomdos.

5335602 boAdY3980: B39 H®80L 3obBHMgBsms LolbBgds, Dobemmdgemo 569930,
3033¢94bE0 LodGEYol 3039mdm®H30bBd0, 335B030mbRMGEIMo sbsbgs.

09b5g35em0.  Tobmdger  sOHYMS  3MEBRMMINE s 335D03MbFMOI
3155398056 5353906 Gd0 53356900 B53T5M 59 BYOEIMO0S S 255860
361535MHoEbM3z9b0  299mygb9gd930.3M5dGH0zMwo  bslosmols M350
50mEobol  5dmbbol ™ML BdoMs 3b3wgdom BMBJ3090L  BMIgdo;
3965bMM (30909096 sOgms 3MEGRMOIM s 335BOIMbBMOTME SBsbgzgdl
olg, M 50bodbMw sMgdo gl B6J30980 53059MmBOWgd6 HMIgErody
9oRLME A5BEGHMEgdsms LoLEJIgOL.5F0E™A J0oBsbdgfimbogros 3oi3m©gm
g0 36309008 B0sbMYdom s JRIJAHVIMO® 93900l  FJOMPYIO
OMI9d03 39IM(39dME0s IOMAgddo (Beprrenm 1960, omunux 1974).

0936  50mEsbsdo  600d369wm3z5605 ZoMm©gm M OHMPMG  s0LObgdS
93999900 560U LEBEOZOHOL I3060JO IBMOTI305 F9ESALObOZ0 FMbJgo0l
RMOI>BY MMAMO 033Wwgds 58 MML dolo 3MBLEBHM™MJE0d OMIMOE sMgdo
21939 90l LobEZsODBY. 96033690m3560 Fggagdo 93 F0TsOMMEGdOM
9009005 I0mIgddo (JlaBperTtreB 1947, Samsonia, Samkharadze 1999).
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503608bmm, HMI sLgmo FHo3ob sTM356900 03 Jgdmbggzolomgols Mmas
OMAMOE  300mbogogro 83y FobErmdgwo 56900 Fo®mImowygbgb
3560133w30LgdNG SOl z=0 §9630wol 8085600 sBbowmmos
33GHMOmS IMMIgddo (Zivzivadze, Japaridze 2005, Zivzivadze, Japaridze 2006).
do06omo@o 3699980 @5 5b0dzbgd0. 3mA3wadme O, z=x+iy
LodGMEGHYgdo 39630bowmm (395 BM o G, 0eG 569

390mboBO3zmH o Bs3gBHOWo 330 I 3mb@wmdom HMIols
35659930 2obEHMEgdgd0s:
t:l(r):x(r)+iy(r), 0<7<2x, t(O)zt(2ﬂ') (2.1)

T 356539H60L DO gglisdadgds ¢ = (T ) GoHHowol dedmsmds Gmdeols
mmbsg I foMom 8g0mbsbrgtmwo sMg GRJdS bgedsGbbog. Bsbmsb
x(T) Qo y(z‘) , 27T —396H0mM@o gMBJ309000.

3mdzom, I fombg 2obLabrgOmwos f(t) ambdgos, tel. on
24930m35¢olobgdm, ™I =1 (T) 39330005 gl BwJ30s obgobomm
OmamO3 T (3300l gmbdzos Hmdgmog obgg f (2’) LoddMEP MO
5¢3603bmm. 306500056 t(T ) 39600MmE0s  580@M™I B335 Mm,H3T
f (T ) 2536039 9gdmeros g O x9Hg 3gMomooo 2.

30H9300, O™ [ gmB30s og3mm369ds C, [O; 27Z'] 0<a <1 gestl
oy ob [0; 272'] 19adgbAHDY  ©3054MBOIOL  oRBToEoL  JoMMdIL .
85B3969d0m.00vy f(T) ©> 8obo Fo®dmgdmmo ' =f'(T) 8593940
56056 [0;277]bgaBob®y  30GY30,6md f Bogzmorgbgds  C'[0;27]
3sbl.ovy @s6@s sdobs f, € C, [0; 272'], O<a =<1 85806 @s3fgcom,6Hmd
feC', [0;27]

C'[O; 27r] ,C, [0;272'] Q5 C, [O; 272'] , O<a<l LogM399d0

§o60mobgb dsbsbol LogMEggdL (ob.Vekual.N.198833.24) Gm3gngddos
bm®3gdo  2960L5sBM3MYGdI0D Slig:

I =l e+ Mes 1 lle, =l flle +H (ST @),

||f||C;l=||f||c- +H(f,;;T, ),

wosg I flle woH(f.Ta) BOEOWYYPBO  3360LIBEZGHYBOE
9999absoMoco:
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1 fle= swp 1£(5) H(f )= sup LE)S ()]
7€[0,27] 2,;[2;[0,2#] | Tl - 72 |

303Y300m (QIQYS I' focro G0dgaos 9399900 (2.1)
3963 M9d0m,93m3600 C(; 3o,y .o f (Z)gngg](;()o 5 s69do
53054 x80wqdl  390EMol 306MHMdL I, 0<a <1 8sB3969d@om 35806
Bogioor,60d f € C, (G).

39000m3do  gobgzobowsgm stgms 3ME3MgEHME MR sbgdL GMIwgdog
396339290 5DOHOM FobErmdgo 50056 IMEIIME 569gdmSb.
396LsBE3MS: (Samsonia, Samkharadze 1999) 93993350, (FoOEVBTMEO

G, 0€G 56y 3gdmbsougtnmos 'eC,, 0<a<l fotom ©s €
Lod®EHYYDY  gobgobowmm Lbgs Fows©ddwo G 56y, [ LsbuzGom
M@IOL obEGHMEgdss

t=t(r)=x(r)+iy(r), 0<7<2r, t(O)zt(27z)  'eC,.

G 5696 9fmEqds G 560 & —0sbemdgwo (O <e< 1) 5G9 o
d9LOGOIME0S 30MMDYOO:

|t(r)—t(r)|£g, T€[0,27Z'], ||t‘—t'||ca£8, O<a<l (22)
Bgdoldogmo & € (0,1) ®03b30Lsm30L 8ma39398> G G0l & —BsbEwmdgwo

5M9900L  MLOLEOI™M  LOIMS3rg  GMIgE3 Q(G,E) LoddMW MO

500b03dbgds.
300d3om, G, (EoodINO 5695 8 LodMEYgHy olbgmo, M™I

0G,=T,eC, (0<a<l), Gc G, w Bgdobiog&o éeQ(G;S),

Bsbermdgao s@obasmgob G < G, .

300339l 8 LodMEHYGdo gobzobowmm BdEEHMAOL PobEmegdsms
Lol gds 3MA3E9JLIOHO BMOIO”

. =q(z)o, (2.3.)
00 ©93900m,6m3 | q(z) <0, <1, qe C;, (50), O0<y <1l 6mg,

zeG, © q(z)=0 6mgs zeC / G, bssg
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1({ 0w .Ow 1{ 0w .Ow
0 =—| ——i— W =—| —+i—
°2lox oy o2 ox oy

©53798350m, W §o0drmo@agbl (2,3) LoLEIIOL sBMBILUBL GMBgELsE
3™33@gdbmeo c LOdGMEHYOL A MdSOHO 3FgMIMOHBoBIo Mfimomo.

020 50905 0. b. 393msL (Vekua 1988/2) ULggdol dobgzoom ©s
2396obmME09wgdl  3md3ergdLyeo C LOdOEHYol  ™ogol ™Mo3%Y
3mBgmBmGRoBAL Bsbosb W (0)=0, W(w)=o00, z 'W(z)—>1 Gogs
|z|—> o 5 M5bsbdoo (Manjavidze G.F. )—obo

w, W.,W. e Cyo (50) boosg 0 <y, < min{a,y}. (2.4)
W(Z ) 3m0gmdmmxobdo  3bmdowos  (2.3)  2ob@GHmEgdoms  LoliBgdol
doMH0»50 3mIGMIMORBODBIOL Lsbgerfimwgdoo.

3030l BHodol 0b@gatowo wueC, [0,27r] ,0<a <1, bodzgmogom I

Focolb  2oLf3Mo3 o dobo  Jglodsdobo  Lobymeotyero  0bEgatMowo
t(T) el §9oEH0wdo 500608690056 sby:

Ke(u,2) = [EOD QD) Sy a0) = 5, (at(2) =

_ L I Ht(o)] - pHt(7)] dt(c) = th‘ I Ht(o)] — pt(7)] dt(o)
7Tl t(o)—t(r) 10 7rj rr, t(o)—t(7r)
o <[0,27]
bosg I, ={z:lz—2(x)|<n} N[  s0608bsgb I Gotob Bsfoewls
®mdgeog dmgdggnwos |z —1(7) |< 17 §GHob Bogboo.
oy e C,[0,27], 0 < <1 85806 (ob.T'axos ®.JI. 1963 , 33. 49)

% =S (#4,1(7)). @

o9 I''9migdnwo garmzo Bogg@owo §o®os,smbgdmdl Gogbgo R (ob.
Mycxemuusunu 1982: 13), GmIgerog o6 0ol ©sdm3ogdmeo I fomob
G9oGHowady ,0bgmo O3 bgdoLbdogHo = l‘(T) el, 0<7<27@

$ooGowolsmgzol bgdoldogmo FOgfomo Gsomtoom 7 < R. ©s 39b@®om
t (T) GooGHoBo, I Fodl 33900L Mm@ MO FgOGowdo. R-U gfmogds
BEBSBEIOGHMO H>OLO.FOIL {Z lz—t|< Rr} , tel' ®émdgwog T
Fool 3390°b 9OD>ID 1(t)={z:|z—t|<R.}NT
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. Bogbogodg-gomsModyg, g R®OBIMdy

35009, bAHBIOGHMo Oy  ghm©gds,  bmenm / (t ) M35l
BEObIOGHMO O350 396GGom f €I oo EHowdo.

OMamO3 36mdoos (ob. Mycxenumsmwin 1982: 523-525), ooy I aerygo
Bo39G0wo FoM05,85806 Bgdoldogmo .1, € I FamEowgdolsmgol a3sdal

|1, —t, > kys(2,,,) (2.6)

boQS3 S(tl,tz) 5oL I oMol 00 »dzodmgbo G350l LogMdg GMAwob
dawmgdos  t @ t, bowe ky, 0<k, <] ©sogdomo 84w0d0g0s,
GMIJWoE 56 5MHOL IM3oEgdwo I Fodby f, s 1, FoOEGHowgdol
296@3985%bg.  5036086mm  sbggg oo, Mmd  BgdoLdogHo  tel
FaOEGomolsmzgol  / (l‘ ) LEOBPIOFGMEO M350l LoaMdg  bogergdos
Mogbgzdy %|F |, Lswsg |I| 06086535 I Gotol Logddgh (ob.
Mycxenmuursunu 1982: 523-525).

59 3mbgd@ol  dmeoml  Fg300bbdgo s Fgdamd  Abxgwmdgddo
gm3z9@mzgol  3ogmerolbdmm, 6&md o,y €(0,1], bmwon M 8x90dogz0,
OMIY0E 35390MO© ©IM30EIIMWos G s09%g, W 30mdmGR0bIbY

©s  39wgeol & 35B3969d9ebg s 9 MOl odM3OEIOIEO & —
Bg,L00053 € >0 65903000 35G539BHM05, MMIGOE SHoLOsMYAL sMYgdOL

Losbemgqls, 500b0dbgds, sbig M =M (G, W,a )

Dmaoghomo  36mdgdo  335B03mbBmMIMe  SLobgsms  MgMMHO0EH.
dm3043sbmm  3bmdoero  9ggagdo  339D03mbgRmEmIe  sLsbgoms
MYMOHO00ED o,  sbg39, DmAoghmo  sdbsMg  RmOIMGd0
065590900, MMIAWgdoiE odmoyggbgdosh dgdamd Ay germdgdls s
©59(»30339%9%d0.

3044300, O@ 3033wgdumGo @ = f (Z) 3bJaos 3obsbMmME0gEgdL
35@d3MNwo G 560L gOmgmemzsb |@|<1 §ogg  (2.3) LobEgdoL
JgLodSTOL 335D03MBBMEOIME SbbZL vy @ 3MBMIMOFYSE SLObOZL
G 5090 | @[<1 §O9%9 s 538590B0gdL (2.3) 306D

6596mddo (Kveselava, Samsonia 1980) qos33539de00s dger@®medols (2.3)
LobiBgdol  Fgbodsdobo  (35eoEdINO O  IMO3ESBINO  5MYgdol
335003mbxzMmMIMwo sbsb3zgdol 53900l 3mBLEHMYYJ30Eo IgmmEgdo. slgod
3MbLEBHOWI309030  Lo3gzsbdm  GmElL  ™ModsdmdL  (2.3)  LobEgdols W
3mdgmImOHB0DBT0. sLgomo sbsbggdol As3bmdol doBbom ogofymom odom,
M0 (Kveselava, Samsonia 1980)-ol msbsbdo, 890gao 0bGgadowom

fo63my9bso Bmbjios
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_ L[ o) ]
Ki(pW.z)=— l AT (zeC\TI) (3.1)

Losg d W(t ) =W,dt + W.dt bogoe (o(t), 39 @©gMoL sBGOm, MfY3930
5399693009, FoMdmoagb  (2.3) LoLEHJIOL sTMBSLLBL G sM9do, bmerma
C\G 56980 30 3mMmdMmORM 3mbJ305L, Bolosb K- ((0, W,oo) =0.

(3.1) 0b@9gaMowl 8godergds 9033900 sHBGO 03 Jgdmbggzsdos MH™MEs
$oO 0o 8gds@gmdL I Fomby. smIzsm

s=s(7)=WI[t(z)], 0<7<2nx, 5(0) =s(27)

-~ - - - - (3.2)

s=s(z‘)=W[t(r)], 0<7<2x, S(O)=S(27z)
Gomdmoagbgb L = W(F) > L=W () Goorgdol gsb@mmgdgdl
JgLodsToLS.

09 3930m350LfobPRmm, M3 ygmgger el GooGowdo W
396gdB0L 0530060 3sBlbgsgEds Bryolsyss J =| W, [© —| w. ’>0
(0b.Vekua 1988: 81), 8806 s'(7) =W,t'(z) + Wj'(r) BB ©> (2.4)
300md0@E6 §58m80bsMgmdL, ®md ' -l Lsbg W sbsbgolsl olgg C ‘70
3@sbol Fotoos 56w

s,s€C,,[0,27], (3.3)
b5@oG ¥, (24) 306380 dmbaffong dzydogos 0 < 7, <min{a,y}
woyBgsm ze T, 851306 W (2)€ L s (3.1)-c056 3egbrnermdos
K (p.W,z)=K,(hW(z)). (3.4)
boog
h(s) = s =(o-W " )s(@]=plt()] 7 e[0,27], (3.4)
bowa K, (hW(2)) obogghowo s6ob goBol Go3ol obdgewo  h

L0d33003000 L FoMmol asbf3mog. s8o@md (3.1) gmbdgost 399camddo
2390m309ygbgdm  3m3ol  BHodol  0b@GHgaMowol  sbomas  dgerE®msdols
LobiGgdobosmgol.

50gboGgdMwo ¢ (T ) e’ §96@0wolsmgzol 3s6z0bowmom LodMszwggdo

F(0)={i(0)eTs 0sosr—d 57 <o <2
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Gogs 7L (0) (3.5)
Qo

I;(0)={t(o)el; 6<o<27-6}

Gogs 1 =1(0)=1(27) (35"

boog 0<o<min{r,27—7}. W sbobgol 3m8gmdm®egemdols gsdm
B9d0oLdogMo t (T) el 09O EH0obsmz0l 33946905
WIT 5] = Ls[W(0)] = L;(5) 30650056 L peoeygo odos s h affggados
39wgMol sBOHom L Hombg s8o@mad 69d0Ldoge
s=s(r)el, 0<7<27m G9oGowdo 56GLYPPMA  LobyrIEws® o
0b@gacowo S, (h,s) Lowsg h (B4) goOINwom sblsdugHmwo
3bg 3005 s JoMBH0350 35639690, M3 gl 0bGEHYAMoo gdmbgg3s BLZsML

cy i L[ Als(o)]-Als(2)]
S.(his)= }YIE(} i L(;[(S) s(o)—s(7) 45()

05906 Gmemdosb

L[ @I gy gy L [ @ISO
i3 Wit(o)]|-W][t(r)] Tl 15t s(o)—s(7)

(s =W (1))

39008@0b5OgmdL, ®@md I’ Fomol ymgge ¢ =t (T) D9OG0wdo sMLYdMIL
(3.1) LobiGLdol J9LodsdoLO LobgEsMero 0b@gymowo

1 plt(o)] - plt(7)]
S-(@,W,t)=lim— dW(t =S, (h,s) 3.6
0=l | w5 (1) 69
Q5 5SRO0 593l BMEOTMgdL:
K (@,W,t)=limK_ (@, W,z)=2¢(t)+S. (@.W,1), (zeG)
z—> . (37)
K (@,W,1) =limK (9,W,2) = S (9, W,1), (ze€\G)

Mooz 900b0ds, b5dMMIdo (Kveselava, Samsonia 1980) 59049000
396J30s,  MmIgrog  339H03MmbRMOIMEro  dlvbogl oo ddmen
G (OEG) M9l 9OMgrmzsb  §Ogby.  SLgmo  Bmbdzool  oaads
bmME309wgds 00 ©d3900m, OMI  dgEGH®sdol  (2.3)  AsbGHmegdol

3M95303096¢0 80933690 C'y (GO), 3sbl o 593L Lobg (ob. Kveselava,

Samsonia 1980)
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f(2)=W(z)exp {Kr AW,z)+ ic} R (ze@) (3.8)
f(0)=0, f(z)=1 (z;,, T Hooolb bgdoldogeo FgOEH0wos) Lo

6sdgomo A gmbjgos  Go®Bmoagbl  90®gao  0b6EIR®IM®O
296 mMmgdols 5dmboblbl

(o) Re L [ ZL@MI UGN _
mi v Wlt(o)]-W(t(7)]
bmerem ¢ 3993030 odmomzErgds BmMIMoo

—InW[t(7)], o €[0,27], (3.9

c=—argW(z)— %J.A[t(r)]d [In | W[t(D)]-W(z)1]. (3.10)

Loog  argl(z,) s0bodbog W(z,) Ga®@Howol s6am89b@ol 8mogst
8608369 mdsL, ®MIgeog 809370036985 [0,277) Bgoegob.

(3.9) 256¢)mgds FomIMoAIbL BMHIEAMEAoL AobEHMEgdL, MmOl
856x 3965 bty 8093936935 C;'o [0, 272'], 0<y, <min{a,y} 3oL,
MmAgools  JgLodsdol  ghmA35MM396  gobBHMgdsls 5d3l  Tbmerme
AM0305M0 53mbsblbo ﬂ,(t )EO. 280@™a (3.9) 2obBHMEgdsl 205Bb0s
GODS© GO0 5dmbsblbo A (ob. Kveselava, Samsonia 1980).

3BoErMQ0Mo 50905 3bJiE0s

F(2)=W(z)expiK_(ALW,z)+ic), (zeG), @311

r

MH®Igeoa Ge Q(G,g) ML sbobogl gMmgmMEmzgsh Mgy 30MMdIdOM

}(O):O, }(;1)21 (ZNI, r fomol  Bgdoldogmo FgOGowos) A

Pom0mMoagbl BMgymdol  BHodolb  0bGgacew Mo AbEHMEgdoL
JOHMSYH0 53MbobLBL

A ()] + Re- - At (@)ldWt(o)] _

: —In |W[t(D)]], o e[0,27]@3.12)
W (o)l-Wie(7)]

b recC
505G @, o

c=—argW(z,)— % [ALedln WL () -W (2Dl 3.13)

r

06398 Mocrme 396MEgdsmS 58mbsblibgdolss ©9 dsmo
Po®3mgdmegdol Lbbgomdgdol  998sLgds. dsbermdgero 59900l
3MbxMmOIMwo sbobgqgdol dglfogerol ®®L (ob. Samsonia, Samkharadze
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1999; Zivzivadze, Japaridze 2005; Zivzivadze, Japaridze 2006) 943b30090056
39900920 06393650 OH0 456EGHME9d9d0

(p[t(r)]+Re%IW:—ln|t(r)|, tel’ (4.1)

)-t(7)

o ()] + Re L [AH@M 1(0) _
L 1(0)~1(v)

O@mgdoz 89agbowo 506 G s G 5M9gd0LsM30L  Jbsdsdolac,

~In|i(z)|, tel (4.2)

bsg [T € C, bown @ ©s @ bdogdgeo 6580300 grbdg0g80s. gb
35BHM@WYdYd0, GMAgos Bs6x3965 dbsMggdo dogzmogbgdost C,[0,27]
3oL,  §omImoaabab  3Mg3mwdol  BHodob  2obEHmegdgdl (ob.
Mycxemumsrmn 1982: 226-231) o 995860000 960100500—90000 5dmbsblbo. 58
59mboblibgdol Lydmogdom 50993056 45saLb3 o FmbJzogdo. (3.9) o
(3.12) 3563Mg09d0L 5dmbsblibgdol Homdmgdwegdol Lbgsmdol dgx3slgdols
d0Bbom  B39b  490m30ygbgdm  gMMgdsl Bsdmdoob  (Samsonia,
Samkharadze 1999).

0gmegds  4.1.  (Samsonia, Samkharadze  1999) MLYOMBL

aO(G):aoe(O,l) dm@dogo 0by®o,Ommd » G o E?EQ(G,E),

0<e<a, s69900b I' oI Labrg®gdo 809303698056 C;Z, 35l 85806
L35 E0560s F9zzolnds

||¢_¢||Ca,/;SA0(G0>ﬂ)”(DHCa,ﬁ &, (4.3
boograe @ ©od (; (4.1) @5 (4.2) 2563¢™M@gdgdol  9M005IOO
58mboblbgdos, bmmm 3o a-bg b653¢9d0 653d0LT0gHo  ©IIPBOMO
6oEbzos.

3300605, ®md (3.9) s (3.12) 2b6@MEgdqd0lL 53MbsblbgdoLs s Fsmo
§om3mgdmgdol bbgsmdgdolsmzol dogommo (4.3) Godol 99x3slgdgdo.
50  30Bbom, @obzobowmm  BMI3IMEToL  FHo30L  0bGgMIWMMHO

396@Mgd900:

¢[t(r)]+ReiTt’(T)§5(o)da =—(In|t])

7Ti %, t(O' —t(r)

(4.1

'
T
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y (e & -
e (z Jl+Re— j ( ) (N) =—(In|z]). (4.2)
o 1(o)~1(7)

OImgdog Jgagbowo 3006 G s G eQ(G,g) 5H99d80LsM30L ©s
OMIgmns  0030bvBswo 930900  F0g3mm3bgdosd C,[0,27]  3esbl,

bosg PU(7)]=P(7) @ (D)) =¢(7), C,[0,27] 3wsbob bdogdgeo
x396J309000.

©>79835m,  [1(7)] = ¢, (7) 2Fg30dH0 BBI30> FoMBmopgbl  (4.17)
23963 MgdoL '631)060801)0 gﬁmggoﬁ)mgbﬁo 23963 ™Mgd0ol 53Mmbsblbos 56w

[1(z ]+Re — j 5 (y;"_(t ()T) =0 (4.4)

F, ogob ¢, 316300l 3otggeymgowo (F[1(2)]), = ¢,(7) . 85806 (2.5)-
ol gom35¢olfjobgdom  (4.4) Bsofgmgds sy

Fl1(o)] -
(F [(7))+ Re— L(G)_t(r) dt(a)l =0

Mm3965L369ol gomzsobfiobgdom 9394690

F,(t)+Re —Itlj[ﬂ dt(o) = const

mitt(o)—t(7)
MHMI0sbs3 3odmIEobsMgMdL, MHMT LETSONEWO0I605 BHMEMDS
Fo-cored [y g .
() ~t(7)

Lo - C bs8z0eo 39dogos.

(4.5.) 306005 50608653, Mmd, I (¢) —C 8mbdz0s bosg C 658gzowo
53bd(3005, FoMTMopqbl (4.1.) gob@GHmagdol dglsdsdobo 0b@gaMowrmmo
23963H™gd0L 53MbsbLBL. FogMsd slgo JOHMPIMMZID 2obEMEdL 455860
dbmermE 61ermgebo 5dmbsblbo (ob. Mycxemumsrmmu 1982: 227-230). g.0.
Fy (1) = const , bs0sbag 500mdobotrgedl, Gmd ¢ (1) =0 by (4.1')
239563 M@gdol  gLodsdol  gOMAZ9OMZ0  obEHMEGdL  gosbbos Tbmenme
A®0300OHO  5dMboblbo. Fglodsdoloo (4.1'.)  29bGHMEgdsl  Ao9Bb0os
C,[0,27] 3aolol gomo—-gOmo sdmbsblbo (ob. Mycxemumsumn 1982:

227). 5bseomyo0mmo 890003900 Lsdsmmmosbos (4.2'.) gob@&Hmgdolmgolbs.
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m. B03b030dg-RogdMadyg, g. R®OFIMdy

506000  (4.1')) o (4.2') 3obGHMgdgdlL gosBbosmn C[0,277] 3awsbiols
JONSEO—gMMO 5dMbsblbo.

599350, @,p e C,[0,27] gmbdz0900 Fo®dmoaabgb (4.1) s (4.1
2956&M@gd9gB0L  53MBILLBYHOL FgLodsdoLs@. godzsm,  (F [t(r)])r =¢(7),
05906, ) 2530bligbgdm Bgdmom Bo@Eotmgdmwe dbxgermdgdl, do300qdm, MMJ
Flt(r)]— const Lobol  gmbJgos  FoMdmoagbl  (4.1.)  g6GHMEgdol
58mbsbbl. 30650056 53 13565369l 205Bb0s ghmogMmo @ STmbsblbo,
sBodmd  @[t(7)] = Flt(r)]—const Lso@sbsg @>dmI@obsGmdL, ™I
peC,[0,27] © @. §s6dmspgbl  (4.1) gobBHmmwgdol gOHMEIOHM

530BbUBL. 5650ma0mMe© 30gdwImdm, Gmd @ € C,[0,27] ©sambigos

@', §o®dmoagbL (4.2") 356EMm@gdol 9HmgMo 53mbbLBL.
506050 (4.1) u (4.2) 296EM9dgdL 255Bb0sm 9MHSEIMHMO STMbILLBYdO

Q,QEC;[O,ZE], bowa@. © @' G6dmsopgbyb  (4.1) @ (42)
296@M@gdgdoL  53Mbsblibgdl. 0w Fg3zbodbsgm, Gmd  (4.1) o (4.2)
2956@MgdgdoL JoMxgzgbs Tbomgqdo Lsgdsme Jzotg & MHogbzoLomzoL
Sbeml 50056 9OH6gm b C,[0,27] Logmgolb sBGMoom  ©s

2499m3049b9dm 4.1. 09m@930L ©sdF303Eg0sL (Samsonia, Samkharadze 1999)—
56 990dqds 35639bmm, HMA LoBsmmErosbos
0gmegds 4.2, 5OLYdMBL q, (G) =aqa, € (0,1) 39903030 0LYMO, HMI MY

G Ge Q(G,&‘), O0<e<a, omy9d0L I'@s I Lsbug®gdo

30937903690056 C('Z 3asbls, 35806 LoBs®monErosbos Ggz30L9dgd0
lo-0lle, ,< 4GB0l , & 100, ,<4(G.A) ¢, , & 46)

LSOE, @ @S @ (4.1) s (4.2) 23BBHMEGdGOOL JMPIPIOO 5TMBIBLBYdOS
bowe [, a —bg bs3wgd0 6300LJ0gMHO OIOOMO MHOEbZ0.

by 993039bmm  (3.9) s (3.12) 0BG Moo AsbEHMgdgdOL
50mboblbgdol Lbgomds. b5dMMIdo (Samsonia Z.V. Samkharadze 1.G. 1999)
65B3969005 sLigoo Ggx3oLgdgd0

|s(7)—s(7) < BO(G,W)gm/z,
- , (4.7)

J ' 70/2
7€[0,2x], ||s'-s ||Cm/2£ B, (G,W)g
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bssg Ypr 0<y, <min{a,y} s6ob 3mbldsbes (2.4)-sb.
58 MEBHMEMBYBOEB 3553360, HMA JobeMmdE®BOL (2.2) 3oMmds G ©s

G 5699d0b>5m30L8 ©@s oo ' @o ' Lsbeg®gdobomgzgol 8qbsdsdolo

W(G) o W(G) stggoobsogob s L=W(I') o L=W()
LoBPZMYOOLsMZ0L Fg0E3Wgds (4.7) 30OHMBOm.

(3.6)—0L  25300m35¢0lLfobgdm (3.9) s (3.12) 296FHMWgdgd0 BsghgBmm
aby

h[s(z) ]+R—Iw ~In|s(z)|, selL (4.8)

s(o)-s(7)

;l[;'(l')] +Re I h[s(a)]d S(G) —In | s(r) l, ; € i (4.9)
% s(0)=s(e)
Lo A(S) 3MBI30s gobolsbamgds (3.4') 30HMBO®.
9B 39b6GHMmgdgd0 [oMdmoqbgb (4.1) s (4.2) GHodol 2obEHMmegdqdL

OmImgdog  dgagbowo 50056 W(G) o W(G), GCQ(G,&‘),
569900bsmzoL L, LEC}',O LoBE3MIVO0M S 25BBOIM GO —)HDO

65800300 53mbsblbgdo A, A € ny0 [0,277] 0 <y, <min{a,y}, (Gmdewgdog

Do60mopabab  sbgzg (B.9) o (3.12) @obBHMgdgdol  gMmS—9gMHM
50mboblibgdl). o3  58MbsbLBYdOLLMZ0L  LsdoGmosbos  mgm®gds  4.2.

586035 0 G ©s G & BsbEmdgmo 569980 56056 (2.2) sBGOm, 85806

W(G) oo W(é) Bsbemdgwo 56056 (4.7) 5BGOm. 590l godm 4.2
09090056 259mI0bsMgMdL

0gmegds 4.3. sGLYPRMdL a,(G; W) =a, (O,l) ®ogbzo 0Lgmo,Hmd mvy
G oo Ge A(G,e), 0<e<a, sHgxPo, GMIgwms  Lsdbz®gdo
9093293690056 C('Z 3ol & Fsbermdgeo 96056 (2.2) sDGom, 85906
L5oONE05605 FgBo19GdgdO:
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12-4lle, <B(GH.PAlL, -,

2 2 (4.10)

||ﬂ'_ﬂ'||cyo ﬁSBl(W,G,,B)Hl'HCm 5 '870/2
70 _ A

2

boog A 1 A §om8msqb96 (3.9) ©s (3.12) gobGHm™m@gd9dol 9HmMO©IO0
53mbsbLBYdL Tglisdsdolsg, ¥, s®0ol bsdowo 399dogzs (2.4)—sb,
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Analysis
One Problem of Quasiconformal Mapping of Close Domains

Lela Zivzivadze-Japaridze
lela.japaridze@atsu.edu.ge
Erekle Japaridze

Akaki Tsereteli State University
Kutaisi, Georgia

In the present paper, using the method of boundary integral equations, we consider
quasiconformal mappings of close domains onto a unit circle and establish the estimates
allowing one to judge on the order of closeness of various values encountered under the
construction of these vales through e, where e> 0 is a real parameter characterizing the
domains closeness. In particular, through ¢ is defined the order of closeness for the dif-
ference of derivatives of solutions of integral equations composed for the close mappable

domains by which we construct the desired mapping functions.

Keywords: quasiconformal mapping, system of Beltrami equations, integral
equations.

The problems connected with conformal and quasiconformal mappings of
close domains are highly actual owing to their wide applications. When solv-
ing many important problems of applied character we can frequently meet the
functions performing certain quasiconformal mappings corresponding to some
elliptic systems prescribed in the mappable domains. It is worthwhile there-
fore to have the methods allowing one to construct such functions effectively
or approximately. When constructing such functions, the knowledge of certain
boundary estimates for quasiconformal mappings of close domains is important
. The methods making it possible to construct approximately certain mapping
functions are suggested in (Vertge'im 1960) and (Fominyh 1974).
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In many problems, it is important to know how a small deformation of a
contour of the initial domain affects the form of the mapping function and how
vary its configuration both in the domain and on its boundary. Significant
results in this direction can be found in (Batyrev 1960, Lavrent’ev 1947,
Lavrent’ev, Shabat 1958, Samsoniya, Samkharadze 1999).

Finally, it should be noted that estimates of the difference of boundary
values, as well as of their derivatives under conformal mapping of close domains
when the main domain and its close ones are star-like with respect to the point
z = 0, have been considered by the authors in (Zivzivadze, Japaridze 2005,
Zivzivadze, Japaridze 2006).

On the complex domain Q, z= x + iy, we consider a simply connected
domain G, 0 € G bounded by a simple, closed, smooth contour I' with the
equation given parametrically:
t=H1)=x(7)+ (1), O0<7<2m H0)=12n). (1)

To the parameter growth 7 there corresponds to the motion of the point
t= #(7) under which the interior of I remains on the left. The functions x(7) and
y(7) are assumed to be 27 periodic.

Let on the curve I' there be the function f7) of the point € I'. Assuming ¢
= f(7), we can consider it as a function of the parameter 7, denoting it again by
f7). Since the function #7) is periodic, we consider the function A7) as
periodically continued with period 27 to the whole real axis.

We say that £ belongs to the space Cu[0;27], 0 < a< 1 if on the segment
[0;277] it satisfies the Holder condition with exponent a.

If £7) and its derivative fr = f'(7) are continuous on the segment [0;27],
then we say that f belongs to the class C [0;27{]. If, moreover,
fr € Ca[0;27], 0 < o <1, we write that f€ Ca' [0; 27[].

C [0;27[], C, [0;27[] and Ca' [0;27[] , 0 < a< 1, are the Banach type

spaces (see I. N. Vekua, 1988, p. 24) whose norms are defined, respectively, as
follows:

Ifller =flle + 1 ey fllea = Iflle + HUT o), (fllc, = I fller + H(f{, T, a)

where under || f || c and H(£ T, a) we mean the following quantities:

Ifle= swp ()], H(fT,a)= sup L=
re0;2n) nxrg(;[o;zwl |71 — To|®
T1FT2

181



030d() 6IMATINNL LOLITIENBM 'IJeN3IGLOSISNL 3(O3ST, 2022, Nel(19)

We say that the curve I' given by equation (1) belongs to the class
Cq ift € 051[0.1277]. If the function £z) on the closed set G satisfies the
H"older condition with exponent a, 0 < a< 1, then we write f€ C'a(a ).

In the sequel, we will consider particular families of domains, close to the
given domains in the definite sense.

Defnition (Samsoniya, Samkharadze 1999). Assume that a simply connected
domain G, 0 € G, is bounded by a simple closed smooth contour T € C, ,
0 <a<1 and on the plane C , we consider another simply connected domain
G with the equation of boundary I,

[ =f(@D=XD+iy(D, 0<7<2m [(0)=17Q2n)
And e C!. The domain G we call eclose (0 <£<1) to the domain G if the

conditions
t(r) — i) <e, T€[0;2x], |t —1'|lc. <&, 0<a<y 2)
are fulfilled.

For any & € (0;1), we surely have an infinite set of domains e-close to
G which we denote by Q(Ge).

Let Go be a simply connected domain of complex domain with boundary
Gy = Iy € C:y, 0 <a=<1,such that G c Go, and for any G € Q(Ge),
G c G

In the plane, consider a system of Beltrami equations in a complex form

w. =q(z), ®3)
under the assumption that |q(z)| <Q,<l, ge C'y ((_;0), O0<y<1 for

ZEGO and ¢(z)=0 for ze€ E/(_;o, where

10w | Ow 10w | Ow
w.=5(5 i5) “=3(am*tia)

Suppose that W is a solution of system (3), the so-called global
homeomorphism of the whole complex plane C  of the Beltrami equation
constructed by I. N. Vekua’s scheme (I. N. Vekua, 1988, Ch. 2) which realizes
homeomorphic mapping of the plane onto itself, W(0) = 0, W(®) = o,
z1W(z) — 1 for |z — o, and according to (Manjavidze 1967)
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W, W, W-€ Cyo (50 ), where 0 <)o <min{a,)}. (4)

The homeomorphism W/(z) is known in literature as the basic
homeomorphism of equation (3).

They say that a complex function @ = £2) realizes quasiconformal mapping
(corresponding to system (3)) of a simply connected domain G onto a unit
circle |@| <1 if @ homeomorphically maps G onto |@w| <1 and satisfies
condition (3).

Effective methods of constructing quasiconformal mappings of simply— and
multiply-connected domains corresponding to the Beltrami equation (3) have
been elaborated in (Kveselava, Samsonija 1980).

As it has been mentioned in (Kveselava, Samsonija 1980), the function was
constructed which mapped quasiconformally a simply connected domain
G (0 € G) onto a unit circle. The construction of such a function is realized
under the assumption that the coefficient of Beltrami’s equation belongs to the
class®s (60) and has the form (see Kveselava, Samsonija 1980)

f(z) =W(z)exp{Kp(\; W, z) +ic}, z€G, )
f0) =0, A=z)=1 (z is any point of line I'), where the real function A is a

solution of the integral equation

A[t(T)] + Re % [ 7 t(g’;][ti"gi,[t Gl dWt(o)] = —InWt(r)], o€ [0;2r (6)
T
and the constant ¢ is calculated from the formula
¢=—argW(z1) — % / At(r)] d[In [W[t(r)] — W (z1)] ] @)
r

where argument W(z) is a principal value of the argument of the point W(z)
which belongs to the interval [0;27).
Analogously we construct the function
f(2) = W(2) exp {K; (X W,z) +ic}, z€ G, (8)

which quasiconformally maps the domain G e Q(Ge) onto the unit circle with

the fulfilment of the conditions f(0) =0, f(21) = L (21 is any point of line r),

where the real function A is a unique solution of the Fredholm type integral

equation

183



030d() 6IHI0NTNL LOBLIRBENBM IJEN3IGHLNSGIGNL 3(O33T, 2022, Nel(19)

At ‘i ' Alt(o)] dWt(o)] = —In
X))+ Re — / Ty W) = -

WD, oel0:2r] (9

el

where I' € C,,, and

(10)

T=—arg W) - / i) d[n W) - W(E)|]

r
When establishing different estimates characterizing the closeness of

1
T

quantities, it becomes necessary to know the estimate for the difference of
solutions and their derivatives of integral equations written for the close to each
other domains.

On studying conformal mappings of close domains (see Samsoniya,
Samkharadze 1999, Zivzivadze, Japaridze 2005 , Zivzivadze, Japaridze 2006)
we meet the following integral equations:

o[t(T)] + Re %f% dt(o) = —In|t(r)], teT an
~ ~ (12)

written for the domains Gand G, respectively, where I',I" € C_, while ¢ and
¢ are the unknown real functions. The above equations whose free terms

belong to the class C, [0; 272'] are of Fredholm type (see N. I. Muskhelishvili

1982 pp. 226-231) and have unique solutions. These solutions are used for the
construction of mapping functions.

In this paper following theorem is proved:

Theorem 1. There exists the constant ai(G) = a € (0;1) such that if the

boundariesT and T of domains G and G € Q(Gi¢), 0 < < a1 belong to the class

C.,, then the estimates
=il < 4GB, = o], <A(G.A)o

hold, where ¢ and ¢ are the unique solutions of integral equations (11) and
(12), and g

is an arbitrary positive number, less than a.

¢ (13)

C(z—,/i C(z—

184



. Dogdngadg-gagaModg, 9. ROBIMNdg

Theorem 2. There exists the number &(G;W) = & € (0;1) such that if the

domains G and é € Q(Gi¢), 0 < e< & whose boundaries belong to the class

C;,g are close to each other in a sense of (2), then the estimates

o~ r 1Q
IA=Nlesy_, < BUGW.A)Aley_, <7 (14)

IV =Ny, < BUW:C AW leyy - F

5 — B

are valid, where A and ] are the unique solutions of integral equations (6) and

(7), respectively, y is the constant from (4), 0 < yo <min{a,)}, and f is any

number from (0; %j .
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359mm3m000 FomgdsBH03s

{60560 Lsfgolo 53mEsbols 53mblibsE®ds Fs®seo HOYOL MSfMHR030
B096J30mbse®-08IMY6E0s GO 33bGHMWYdIBOLIMZOL

B%s Lmbady
536> (300509

lamara.tsibadze@atsu.edu.ge

53530 §9Mgmeol Labgadfogm mboggdlodg@o
Jmosbo, bodsGomzgum

6536m3do  ©sagbocros  Fomsero  Gogol  sMfHR030  BbJ30bsc&H-
©0R39M9b305cNBO  3obBHME98900Lsm30L,  Fmbosbo  sdmzsbol  sdmblbsmdol
393069890 @5 b33056G0l0 306H9d0.

bsggsbdm  bodyggdo:  Oowoemo  Hogol  sGsfHR030  Lobgrers®eero
©09%909b6305c GO 356M93980; 3ol [Frabosbo s8mEsbol s0mblbsmds.

baboe [a,b] BmemgBo gsbgobomme -0 Gogol sGafitgogo
B6J300bM-©0BIOIBE0IW MO FobGHMEwgds:
u™ (1)= f(t,u(rl (t)),...,u("_l) (2'” (t))) (1)
§mB0360 Lafgolio 306MBIBOm
tim(p(#)u" (1)) =0 (i=1,...,n), )
bdsg BIbdgos S 1]ab]xR" >R 5385gmgomgdl  3sGeogmoatols
MO 306mdGVL, 7, :]a,b[ > ]a.b[  (i=1,...,n)-bmdsoo
8169309805, bowm p: Ja,b] > 10, +0o] 193000 5630G@@0 Fb30s».
503609600

A (f,X)=max{‘f(t,x1,...,xn)

n

:Z|x[|£x},6meo a<t<b, x>0,

i=1

43996 4399mm g30aolbdmm, Gma

b
If*(S,X)dS<+w,®mgo a<t<b,x>0.

303y30m, O™ (1) 29bGHMWgdsl EOMOMO (3350l J0ToMm gosBboos
LobaWsOMds t =a §ghEowdo v
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B. bembodg, . (3000dg

b
_[f* (s5,x)ds =+, Gogs x>0.

506036 LobyMsOMBL gfimgds deog@o mvy
b
Is”f*(s,x)ds=+w,ﬁ)mgo x>0 s 1>0.

B396 096 ©o9bowo ©gdMwgdgdo (1), (2) 58mEsbol sdmblbsmdol
dglobgd dmoEogl T9dmbggazal, MmEs (1) 396GMEWgdl OMOMO (33woOL
800560 ¢ = a {j90@0wdo 2558605 dw0gMo LobyMEsM™ds.

(1) 396 M9dsLmsb RQION] 3obz0bowmm 5dbdoMy

©0xIMN963E05MEO 2obEHMEgds
u (6)=2(e) f (65, (1)) o™ (2,(2))). 3)

bscsg 4 :[a,b] —[0,1]. BgdobdogHo ofyzad0 Brbgoss.

09995 1. (53H0omOHMEo 9gambsbe3zmmEwmdol 300b3030). 30d35m,
8m0d9gd69ds obgmo fiyz9EHo Bubdzos O : [a,b] —)[O, +oo[, O™ O (a) =0
s gmggero Mfygado A:[a,b] >[0,1] gubdgoobogol (3), (2) sBessbol
6900Ld0gM0 5TMbILBO 53059MBOEGOL MEMEOMBSL

p ()i (1) <8 (t), 6o a<t<b
95906 (1), (2) 59m3sbsL gosBbos 9100 Bo0b(3 5dMbBsblBO

9l 09gm©9ds Bodwoegdels 435993l ©350P0bMmm (1), (2) sdmEsbol

59mbLbsMBOL 9RIJAHMO0 O J9MIZIMNWO SDHOOM 559X MDIIGOSO
306000900. mEMb 53 FJoBboL JoLM(390 WIR3F0MEIds TsEHJOOD

399M303300Mm ©0RIMHIBE05CMMHO MEHMEMDS
\“(”) (r)\ <>h, (t)‘u(k_l) (7, (t))‘ +hy (1) (4)
k=1
(2) Lofigolio 3oMMdYGOO.

(4) MEHMEMdOL 3mgBoEogbEgdo A, :]a,b[ — [O, 400[ (k = 0,...,n) 560l
[a+8,b] 3995930 06@9aM90500 3630900, ymzgmo Moyxobo d30My
Y000 £-bogol, a FgohGowdo 3o oo  LEBMYSM®  5J3m
6506393090500 LobYMEsOMDS.

g4mgzggwo m e {1, e B— 1} -030L 399m300Mm M3gMHOGHMOO
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Tk(t n —k—1

%5

2 b (1)
kl(n k— 1!
< (0o )
,;11 (n—k)!p(rk(t))

L53oMINE05605 G990

q, (hl,..., =

,Omas a<t<b.

@gds 1. gogdgom, s6Gbgdmdls me{l,..,n}, &, €]0,]] s s63BHEs©O

93000 BrIbIz0s ¥ :[a,b] = ]0,+00] obgmo, Gmd

n -k

exp{;j x)dx]s%,ﬁmeo a<s<t<b (5)

©o
(540 (o) (5)
y(t <0,,0m3s a<t<bh, (6)
TR I

bogss
7, (¢)=max{t,7,(¢)....7, (1)},
m‘g] 39M5 5dols
Ip (s)ds <+o0

d5dob (4), (2) 0800(33601) 30033@0 53mboblbolsm30L Lo 0sbos Gga3sligds
(nfl) <
p(t)‘u (¢ ‘ = 5) _[p s)ds, Gogs a<t<b.

0906935 1-0bs o @383 1-0b Lyxzdz9w B IBHI0(3YdS
09MM935 2. 30g35m, ]a b[ XR" 56980 LEYWEIBS TGOV

Zh )|x |+ 2 (7)., (7)

bosg Ay tJa,b[ > ]0,400[ (k=0,...n) s60b [a+e,h] Bmsemgodo

‘f £X)es X

06393090500 BMbJ309%0 gymzgmwo ®saobo 3067 YOO & -mM30U,
bowe Ay 6oL Fmboo 0bEaMgdso BBJ30s. 30J39m oM 530,

30dgdbgd> &, €]0,1[ s me{l,...,n—1} obgmo, Ged LEMEYDS (5) ©s
(6) MAHMEMdY00. 35806 (1), (2) 53mEsbSL Q55860 MO 5063 58Mbablbo.
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89608365 1. 53 0gm69ds8do 306HMds O E]O,l[ 503X MOGLIBIWOS S
030 56 8903@wgds 890335¢mb 3oGmdom O, =1.
0900935 3. 30J30m,
7, (1)<t,6mgs a<t<b (k=1,..n) )

o ]a, b[ xR" o980  LEMYWEIds  (8)  MBHME@MdS, Loy

h, ]a,b[ — ]O, —|—oo[ (k = 1,...,n) sMoL [a + E,b] 91509080 06393090500
36430900 ymz9mo Goaobo d30M) IEIBOMO & -m30L, bonwm A, G0l
£ fmboom 0b6@gaMgdso x3mbJ30s. 300d350 2oM@s 5oLy dM0dgdbgds
me {1,...,n - 1} 0Ly, G LEWEEIDS (5) MEHMEMDS S

jp(s)qm (Ayecish,)(s)ds <+0, 9)

35906 (1), (2) 5935658 gosBbos gm0 35063 sdmboblibo.

996003365 2. 99603365 1-0b 9dm 3bsOs, OHMI MY IMP3GME0s (8)
306MH™0ds, 3590b (6) 306MHMBOL T(33¢s 56 Fg0dEgds (9) 3oMHMBO.

(1), (2) 593560l 58MbsbLBHOL >OLYGDMBOLS s GMHMNOPIMNMBdOL Lozombo

OOES T (t)Et (i=1,...,n) d9bfogaroos (Agarwal, Kelevedjiev 2007;
Bobisud, O'Regan 1988; Kiguradze 1965; Kiguradze 1965a; Kiguradze 1975)
d6™d90do. §Ox3030 ©OBIMIBE05MEO  gob@megdsms  LoliEgdolosmzgol
fmb0sbo sdmEsbs derogMo Lobyrmmsmmdoo dgbfsgerowos (Kiguradze 2010;
Sokhadze 2011; Sokhadze 2016) d6®3d90do.

(1), (2) 90mEsBol BbmyoghHmo 39Mdm d9mbzg30Lsm3z0L, sdmbsblbols
06@93Mso oMgdol godmygbgdom Tglsdergdgero bogds Lsobgobmm
3996mwmyom®o 30O gd0m b35Lb3s 5@ IOHO 3MIMdgdol

239050Y39@° (Sokhadze 2018).
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Solvability of the Weighted Initial Problem for the High-Order Non-Linear
Functional- Differential Equations

Zaza Sokhadze
Lamara Tsibadze

lamara.tsibadze@atsu.edu.ge
Akaki Tsereteli State University
Kutaisi, Georgia

The paper establishes the necessary and sufficient conditions for solvability of the

weighted problem for the high-order nonlinear functional-differential equations.

Keywords: nonlinear singular differential equation with a delay, the Cauchy weighted
problem, solvability.
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Let us consider the nonlinear functional-differential equation in the finite

interval [a, b] of the n-th order:

u ()= f (6 (7, ()5t (7, (1)) (1)

By weighted initial conditions,
: (i-1) _ .
lim(p(¢)u"™ (1)) =0 (i=1,..,n) , 2)
where the function f :]a,b]xE" — R satisfies the Caratheodory’s local
conditions, T, :]a,b[—)]a,b[ (izl,...,n) are the measurable functions,

while p: ]a,b] - ]0, +OO[ - is a continuous non-increasing function.

Note thatf*(t,x)=max{‘f(t,xl,...,xn)‘:i|xi|3x}, when
i_1

b
a<t<b, x>0. From here on we mean that jf*(s,x)ds<+w, when

a

a<t<b,x>0.
Let us say that the equation (1) has singularity with respect to a time variable
b
at a point if_[f* (s,x)ds =+00, when x>0.
b

The mentioned singularity is called strong if Js” f (s,x)ds =+00, when

x>0and u4>0.

The statements (1) and (2) that we established on solvability of the problem
involve the case, when there is a strong singularity with respect to a time
variable at a point { =a ..

Along with the expresson (1), let us consider auxiliary dofferential equation
u (£) = 2(t) f (£ (7, (1))t (2, (1)), 3)
where A : [a,b] — [0,1] is any continuous function.

Theorem 1. (A priori Boundedness principle). Suppose that there can be
found such continuous function O: [a,b] — [0, +oo[ that & (a) =0and for

every continuous function A: [a,b] —)[0,1] any solution to (3), (2) problem

satisfies the inequality
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p(1)

Then the problem (1), (2) has at least one solution.

u"™ (1) <5 (t), when a <t <b

This theorem allows us to determine the effective and, in a sense, non-
improving conditions of solvability of the problem (1), (2). However, in order to

achieve this, we will need to further study the differential inequality

\Zh ) (2 ()| + o (¢) @)

with (2) initial conditions.

The coefficients 4, ]a b[ [O, +oo[ (k = 0,...,n) of inequality (4) are the

integrabl functions in the interval [a + E,b] , for every however small positive
&, while at the point a they genarally have non-integrable singularity.

For every m e {1, e I— 1} , let us introduce the operattor

10,
qm n k 1
" (Tk(t)-a)”hk(t)\
k;l (n—k)!p(rk(t))

The following is true

1/((;) (S _a)nfk—l d

p(s)

—+

_[\4s

,when a <t <b.

Lemma 1. Suppose that there exist m e {1,...,n}, o, € ]0, 1[ and the non-
increasing continuous function y : [a, b] - ]0, +OO[ such that the

nk
eXP[ZI n k k )dx]<@,whena<s<t<b (5)

= p(1)

and

y(t)-‘-p(S)qm(hp’hm)(s)sé'o’when a<t£b, (6)

7(70 (S))

where 7, (¢) =max {t,7,(¢),....z, ()} if in addition to this

.['D o (5 )ds <+,

then for every solution of the (4), (2) problem the following estimate is valid
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t)‘u(nfl) (t)‘ Ip dS when a<t<b.

Based on Theorem 1 and Lemma 1, we shall prove

Theorem 2. Assume that in the range]a,b[xD ", the following inequaliy

holds
|f (£, )| < Zh £)|xil +hy (1), (7)

where 5, :]a,b[ —>]O, +oo[ (k =0,...,n) are the integrable functions in the
interval [a + g,h] for the however small positive &, while ho is a weighted
integrable function. Assume that in addition to this, there can be found
o, E]O,l[ and m e{l,...,n—l} such that the inequalities (5) and (6) hold.
Then, the problem (1), (2) has at least one solution.

Remark 1. In this theorem the condition & € ]0,1[ is non-improving and it
cannot be changed by the condition J, =1.

Theorem 3. Let us assume that

t,(1)<t, a<t<b (k=1,..,n) (8)

and the inequality (8) holds in the range ]a,b[xR", where
h, :]a,b[—)]0,+oo[ (k=1,...,n) are the integrable function in the range
[a+8,b] for the every however small positive ¢, while /4, is a function
integrable by the weight o . Let us assume that in addition, there can be found

me {1, e, N— 1} such that the inequality (5) holds and

j (5)g, (hyseesh, ) (s)ds <+0, 9)

Then, the problem (1), (2) has at least one solution.

Remark 2. Due to Remark 1, it is clear that if the condition (8) is not met,
then the condition (6) cannot be changed by the condition (9).

The question of the existence and uniqueness of solving the (1), (2) problem
when 7, (t ) =t (i = 1,...,n)was studied in (Agarwal, Kelevedjiev 2007;
Bobisud, O'Regan 1988; Kiguradze 1965; Kiguradze 1965a; Kiguradze 1975)

papers. The weighted problem for a system of linear differential equations with
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strong singularity was studied in (Kiguradze 2010; Sokhadze 2011; Sokhadze
2016) papers.

For some particular cases of the (1), (2) problem, it becomes possible to solve
various current problems in the area of engineering technology by means of the
integral curves of the solution (Sokhadze 2018).
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930@gdomEmyos

COVID-19-0b bsfjobssmdgam 35d30bom s3@Mgdol do0dobatgmds
03dgMmgmol Mgaomb3do

Q0 Jeadyedd

dali.kobuladze@atsu.edu.ge

33530 §9Mgmeol Labgardfoxzm mboggdlodg@o
J9m50b0, Lodotmzgerm

PoIm@a9boero 33¢w93000 306)39es 0g4bs F9grsLgdmero 0dgtgool Ggaombdo
30300-19-0b bsfobsomdgam 3593065300l 0030bs®gmds, dolbo Gamogbmd®Hoz0

0sbsbosmgdergdo s dmipgzol  0s639698¢m9d0  Lsgbma®gdgero  sgoeobs o
3b53mBM030 x31%3980L dobg300, HrgMme3 MHaombrem, sgzg Hgaombryen FHoendo.
0900569079 0465 bbgs M9gg30mbol 8563969890056 05 936w c0mbybg sHLYd»yen
0b65(39998006.  530980L  J000b5MYMds U939 F9Rsbgdero  ofbs 39956590
3@0oboliB®H0MYdME0  0MYMEro  3ogd3obol  ods  mYgdol  xgMHsmdol
09b505dobs. 3500339005 300 YTSBXIM0 50096980, L33 35308093000 ©BIE10S
demig0b 05639698¢m930. 303000-19-0L bsfobssdgam 3593065300L dodobstrgmdol
J9935L9850 sbs3mdM03 FMoendo 58396, BT 009Mgomol Hgaombdo olbggg Hmymes
9J036w9cm ©0mb9YY, y39esBY 8930 93Ms Lsdobbg 33300 sb BsHsHYdME0s
60 ferol sbszol Bbgdmom, Gsg doMOmsI 3obbm®09e9dwemo 0bB9e396300bL

(00b9HoH29e00 fabsoerolbnds) 8909a0s.

bs3396dc2 LodYggdo: 037bobs30s, Zogaobs, BmpgolL 853969890, bsdobby
3379300, Sb33MBGHO30 X3 IBIOO.

39943065305 993090l 0bxzo0MgdOL, SB93g  Lo3zzOEMdOLy s ddodg
553500900l ®oL3YdL, sdoGHMmId ol LHmMo s6MBg35608  33000-19-Bogsb
LoBMYPOMGIOL IB(35350. 08960DsE0s 439w sBY 9BIJBHIM0 X 9bO330MO
0639L@030%9, MHMIgoi Jowombmdom  5Esd0sbL K obIMMGE MBS
Logmabegl Mbs®RMbgdl, sbgzg I60d3z6gm3zsb60s bstxm 9B9JBHMOMdOL
0350LBsHOOBOMSG. 30300-19-08  LoHobssmdgym  VLOBOPbM o
9839d&O0 35§306980L ©BYIM35 s Fomo 5ET0bOLGHMOMYds g30gdool
MM 9d0L »d60d369wMm3569L0 FobsdoMmmdss.

330930l FoBBL  [omdmapgbl  0dgMgmol  dbsmgdo  3m30-19-0b
LoHobssmdga™ 53M9d0L J0dEObIMYMdOL Fgi3oligds.

33930l 3gomEo:  MomEbmdM030  LBHIEGHOLGHOIMNMO  33Wg3o.
33930l 58m3965L  FoMdmoygbs 0dgmgmol  Mgaombdo  3m300-19-
ol Lofiobssmdgam 35d30bsgool  Mom@gbmd®ogo  FobsliosmMgdEgdOLS
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@ Jmdaesdy

@5 9m330L 358396900 qd0L  Tgxsligds  LoEbMzMYOYMO  SEHOOLS S
2bo3MdMO30  XyMBJdoL  dobgzom.  sdobomzol  2odmygbgdo  odbs
Q553500900m5  3MBEGMMEOolLs o LoBMPsMGIM030 X IBIOMYEIMBOL
9636mwo 396¢H®OL 9egdBHOMbYwo 3mMEswo - 08bobsool oo,
31939 ©393-0L 099M9gmoL  LHATSOMZIW ML YMm39MELOOO  SbQM0THdO
Bo@oMgdmao 53Mgd0lL dglobgd, M™Igalsg 400dml3gdl dmdbsbm@mamdols
903(m©9dgmo  bsdgoEobm  sHglgdMwgdgdo. SbsewoBo s Fggoligds
393905 03boBsgool  gargdBHOmbao  dmEeEol  sbsro@03eo
Bofoerol obds®gdom. 9535590 0dbs 2021 ferol 15 do6EH0sb (3m300-
19-0b Lofobsswdgam 39d30bsgool @sHygdol modmowo Lodosdmzgwrmdo)
2022 ool 15 536000l Bosmzwom 39MH0MmEO.

3MBSMMO©  3m30-19  35dgobol  11.53  doroso  mbss
503060LEBHMOMYOMWO, YMZIWOPOMMOI® GHoMmds 11.27 dowombo s3Mo.
dbmgwoml 233 J399sbsdo  d0d@obs®mgmdl  31m300-19-0l  3od3065:300.
9060843 960 MBom dmE3s Y39esbg FoMO0s 5MSOMS FogMH0sbgdE
155806 MYOT0, 379 O 3MOEHASW0530, bM™ B Tgambogergdol
939469080 gl 35B39690go  doe0sD BSOS s 15.2%-U Fgopabu.
(https://ourworldindata.org/covid-vaccinations).

X9b6IOOMIOL  AMBWOoMm  MmOHR60Bs300d  Lsdobby  0bozs@mEe
396LsBE3Ms IMLObEgmdol dobodmd 70%-00 gsjgobszos 2022 ferol 1
03obobm3zol, 3500 Mol 60 (o bg MROML sbs30L Imbsbergmdols dmags
100%-0m, L539030bMm 396LMbserols 100-0m, oo Golzol msbdbergdo
Q0553500909000 55350 9O gd0 100%-00m. 80806569 3gMHom©Tdo dbmerme
57 350500 999mbogeol 43994560L dmbabergmdol 70% s6:ob 3sd0botMgdmeo.
o3 39B30MHMIGOMW0s  35J30b6900L  9M6mMsbsdsM0  bgedolsfgromdmdom,
21939 ©gBOBEFMOTo300l gogargbom 3593065300l B0 F0IMYOIMdOM.
(https://www.who.int/emergencies/diseases/novel-coronavirus-2019/
covid-19-vaccines).

bodommggermdo 3m300-19-0b Lofiobsomdgam 35J30bsEos @o0a9yds s
908006569MdL gMH™M3bmeo 29330L dobgz00, HMIYE0E IE 039O
LoJoMMZ9WMl  FH3MMdOL  #67 9Bl Mgdom (21.01.2021). 9900l
dobg300m 306390 9GO3DYg FobbmM0gw©s Foswo Mob3ol xaMT3JOOL
M35, 53 80Bbs 0bbgs 3d0Tg 9350JdOLS s 1LO3ZOW0SBMBOL
3993060905b. (L5539 ML FSZMMBOL #67 456350 gds Lodsermgzgarmdo
COVID-19-0b  35d30bol  sbgda3ol  9mm3bmeo 293308 93303990
d9Lobgod, 21.01.2021).

Lodoomggaermdo  303000-19-0b  Lofoboswdwgym  35d30bsgos  @osofiym
2021 §erob 15 dodEH0sb o 2021 ferol 296053¢mdsd0  J39ysbsdo
503060LEBHMOMEYOdMES X IBIOMYEMIOL IBMBREIOM MORBODBIE00L JogH
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933MMH0Dd0MEo mmbo 3593065 BooBgMo, suGHMS Bgbg3s, LobMGBIG0 -
Lobm3530. (,3m300-19 boJsMM39W M0 H5350JdMS JMBEBHOMEOLS
LoBMYIMYOM030 K IBIOMIMdOL gOHM3bmwo 396GHGoL 2020-2021 Ferols
3656 03d0).

d96MBgme 15390E0bM HglYdMWGdIOTO 9935 YBIMS 3MBEGHOMEOLYS
@5 LobBMPoMgdMH030  KBIMMIMdOL  gPmgbmaro  396GHGOL  doge
39585900 0dbs 593Mgwo BRSO F90©y  IMOYIEgddo:
365gdBH0o3wo  089960Bs30s/dsOmm30L  [aligdo, 3sdiobsgools  Fgdamdo
d9L5dEM SEGHROMWO 095d(30900L FoMMZY, (3030 X9F30, MXOLE0IS S
9. 35653900l 5d0boLEBHMOMYDS, MYAOLEHMGHMMIOOLMZOL Je.3MM SO
o x%5386900L do@mgs.  (https://vaccines.ncdc.ge/program/#preparation).

39M3Mx830o  bgardobsfizmdmdol  gomgzaobfjobgdom  0dgMgomol
930063802021 ol 256353003580 3543065305 Bo6r©g0M© 35 M 3o305BY,
39535900 0gbs 87 533090 dMI0YIWY, 93MI3WYJBHS IMdOWYIMHO
060350900, MHMIGO0i3 IMLObEIgMdLL BoFoMmgdol Jgdmbgzgzsdo dobsby
(9300696 dmALobmE@gmdSL.

3o630bomm  3m300-19  35J30bszool  080bstrgmdols  obsdogzs
0396M900b Gga0mbdo.

00996M9000L JMbobergmds e 99o9bl 481 471-b, 8.9. 18 ol s dg@o
5b530L 500U 380 156, 31m300-19-0b 35J30bs300LsMZ0L Lsdobby 3MbE0YI6EHO
560b 18 ool s 390 sbs3zol dmbobangmdol 70%, s6w 266 109.

2022 Heools 15 53600l Bsmgwom 0dghgomdo bmer Bos@osts 316 294
5369, 9J956 I omBs 155 391, II omBs 137 476, III ocmBs 23 345, IV ombs
82. 359306900l dobgz00: sLE™S Bgbgzs I Mbs 3648, Bs0BgMO I MBS
89 861, LobmBsMTo I CMBs 46 508, Lobmgzszo I MDBs 15 374, SLG®s Bgbgzs 11
©@MBs 3 971, Boobgmo I ombs 79 187, Lobmgzs®mdo I ombs 40942, Lobmgszo
II by 13 376, goobgemo III ombs 17 901, Lobmys®do III mbs 4325,
bobmgszo III ombs 1119, goobgmo IV ombs 82.

N .

Seeaes
SeEEEaas

©03p@33> 1. BrBsOgRN®o >3BIR0L GHoeqoghmds gdJobgdol s EMBOL XIMoEMdOL

MSIGH
bgbgas

330DYHO

bobemoga@do

bobmgszo

H| ooy

3648

89861
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3971
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13376

Il gom%®s

17901

4325
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IV @mbs
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Bobgom, 0896900, 15.03.2021-15.04.2022.

198




@ Jmdaemsdg

dbobegmdol 18 ferols Bgdmo sbs3zdo dobodwd 1 mBom ©s LG
M35 B0 939960l Aslid@odom, 89aMmgdoom Tomswro dsB39b69dgdo
3M0L sFoMsls (60.5% s 55.5%), mdowolido (60.1% s 56.8%), bmem
439w 5Hg o050 bd3bY-K 9356930 (27.7% s 25.4%) 5 J399m JoGoedo
(29.2% 5 26.7%). 009690l Hga0mbdo gl 3sb39690eq00 gLsdsdolo sGOL
44.3% 95 40.2%, G353 9636w mbyHY 00 (3.2%-000 S 3.7%-0m).

70,0%
60,0% -
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30,0% -
20,0%
10,0% -
0,0% -

©0op®385 2. 0600738 1 53600 > b drgol okggbydengdo 18 §. Bgdmon sbagdo,
bogoGmggmm, 15.04.2022.
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Epidemiology
Ongoing vaccination with Covid-19 vaccines in Imereti region

Dali Kobuladze
dali.kobuladze@atsu.edu.ge
Akaki Tsereteli State University
Kutaisi, Georgia

The research evaluates for the first time the process of vaccination against Covid-19
in Imereti region, its quantitative characteristics and coverage rates in accordance with
the place of residence and age groups, both in regional and district contexts. The data
have been compared with the indicators from other regions and data available at the
national level. Vaccination rates have also been assessed in terms of the compliance with
each vaccine registered in the country according to the dose frequency. Problem areas
have been identified where the number of vaccination is much lower. Assessment of
vaccination against Covid-19 by age showed that in the Imereti region, as well as at the
national level, the highest number of vaccinations from the target population are given

above the age of 60 years, which is mainly due to an intervention (monetary incentive).
Keywords: Immunization, vaccine, coverage rate, target population, age groups.

Immunization is the most cost-effective health investment that maintains
the health and saves the lives of millions of people; it is also important in terms
of cost-effectiveness. The introduction of safe and effective vaccines against
Covid-19 and their administration is a key precondition for ending the epidemic.
The World Health Organization has set a target of vaccination of at least 70% of
the population by July 1, 2022, including 100% of the population over the age of
60, 100% of the medical staff, and 100% of those with high-risk comorbidities.

The aim of the study is to evaluate the ongoing vaccination of Covid-19 in
Imereti region.

Research Method: Quantitative Statistical Survey. The aim of the study was to
evaluate the quantitative characteristicsand coverage rates of Covid-19 vaccination
in Imereti region by place of residence and age groups. The electronic portal of the
National Center for Disease Control and Public Health - immunization module
were used for this purpose. Also, the daily reports of the Imereti Division of the
National Center for Disease Control (NCDC) on the vaccinations provided by
the medical institutions providing the service. The analysis and evaluation were
done with the help of the analytical part of the electronic immunization module.
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Estimated period from March 15, 2021 (date of commencement of vaccination
against Covid-19 in Georgia) to April 15, 2022.

Results: At this stage, the rates of vaccination against covid-19 are low in
Georgia, the rates of vaccination are relatively high in Adjara and Tbilisi, the
lowest- in Samtskhe-Javakheti and Kvemo Kartli. Imereti is at an average level in
this respect compared to other regions (full coverage over 18 years old is 40.2%.
In Imereti, these indicators were distributed as follows: relatively high rates are
in Sachkhere (63%) and the lowest in Tskaltubo (24.8%) and Terjola (31.8%).

In terms of age groups, the highest percentage of vaccinations was given above
the age of 60, in Imereti 49.5% were vaccinated with at least 1 dose at this age,
42.6% at the age of 50-59, 41.3% at the age of 18-49. According to the decision of
the Government of Georgia, monetary incentives for those over 60 years of age
started in November 8, 2021, and similar monetary incentives were introduced
for those over 50 years of age from January 1, 2022, which led to an increase in
vaccination intensities at these ages.

Recommendation: Expand and activate the information campaign, increase
the involvement of social media, raise awareness about vaccination among the
population.
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Oncology
Familial Adenomatous Polyposis: Diagnosis, treatment, prevention
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The urgency of the issue is due to the fact that today colorectal cancer is the third most
widespread disease in the world and the most common disease in Europe. According
to the Cancer Population Register in Georgia (2015-2018 years), it also ranks third.
Colorectal cancer develops in a large percentage as a result of adenomatous polyps of
the large intestine becoming malignant. Thus, for the early detection of precancerous
polyps and colorectal cancer, great importance is attached to the timely detection of
colon polyps, appropriate examination, which allows the patient to survive. Familial
adenomatous polyposis (diffuse polyposis) is an autosomal-dominant, inherited disease
in which an average of 100 adenomatous polyps are observed in the colon and rectum (1
case per 8000-14000 people). For the prevention and early detection of colorectal cancer,
it is important to have a free screening program for people including 50-70 year-olds

every 2 years.
Keywords: colon polyposis, colorectal cancer, prevention-screening.

Familial adenomatous polyposis syndrome is caused by a mutation in the APC
(adenomatosis polyposis coli) gene (5q21). The subtypes of this syndrome are:
classic form, atypical form, Gardner syndrome, and Turcot syndrome. In the
classic form, there are 500-2500 adenomas in the mucous membrane of the large
intestine. A minimum of 100 polyps is required for diagnosis. Histologically most
of them are tubular adenomas. At the time of diagnosis, carcinoma of the colon
and rectum is already detected in some patients. In the atypical form, about 30
polyps develop, predominantly affecting the proximal part of the colon.

Polyps in Gardneris syndrome are similar to the classic form, accompanied
by the development of multiple benign tumors such as osteomas, epidermal
cysts, fibromatosis, rarely occlusal abnormalities, increasing the risk of malignant
tumors of the duodenum and thyroid gland. Tuscot syndrome is characterized by
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the development of various types of polyps, tumors of the central nervous system
(medulloblastoma, glioblastoma), liver (hepatoblastoma - in children).

Malignancy of familial adenomatous polyposis of the large intestine and the
formation of a malignant process do not cause symptoms for a long time, may
include abdominal pain, weight loss, paleness, dry skin, pigmentation of the
mucous membranes of the lips and others. The only manifestation of the disease
may be occult bleeding (which is invisible to the naked eye), so much so alarming
is the condition that often the disease is detected in its 3rd, 4th stage.

Diagnosis. Examination of the large intestine (colonoscopy) must be
performed by taking multiple biopsy material (taking small fragments of tissue
for histopathological examination). For patients with familial adenomatosis it is
necessary to examine the upper parts of the gastrointestinal tract. Most patients
may experience gastritis, gastric polyps, malignant tumors, and more. If necessary,
computed tomography, magnetic resonance imaging can be performed.

Indication for hospitalization: 1. Verified diagnosis. 2. Diagnosis of colon
polyposis.

Treatment: 1. Separation of individual polyps by endoscopic method. 2.
Colectomy. 3. Colectomy with formation of ileorectal anastomosis. 4. Colectomy
with resection of the rectum. 5. Chemotherapy and radiation therapy are
prescribed as needed.

The purpose of the researh was to study and analyze the results of the
anatomicpathological study of the colon and rectum biopsy material in 2019-2021
based on the data of the Pathology Department of the Medical Center of Western
Georgia and the Anatomical and Clinical Pathology Research Center "West"
Ltd. 270 biopsy materials of the small intestine, rectum and colon have been
studied, predominantly cases of multiple polyps (polyposis). Pathomorphological
examination was performed by routine hematoxylin-eosin staining method,
followed by immunohistochemical examination in the "Megalab" laboratory of
"Evex" network hospitals.

According to the pathomorphological diagnosis, both benign and malignant
polyps, ulcerative colitis, squamous cell papillomas of the anorectal area were
observed during multiple polyposis. Cases of glandular polyps have been
reported in the small intestine, including malignancy, with the formation of
adenocarcinoma. The studied material was sorted by sex, age, location of the
polyp, pathomorphological diagnosis.

According to our studies, malignant processes were observed in 63% of cases.
Malignant tumors were reported above the age of 35-40 years, 70% were observed
in males, 30% in females, mostly in 45% of the same patients with multiple
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polyposis, both malignant - including proliferative, atypical and malignant forms
,and bening tumors were detected.

Comparison of clinical and pathomorphological diagnoses showed that in only
25-20% of cases the diagnoses coincided, which indicates to the delayed referral
of patients, to the indicators of poor implementation of the screening program.

As far as the hereditary genesis of familial adenomatous polyposis is known,
based on the collection of anamnesis, a certain number of patients confirm that
parents, ancestors, close relatives have had colon polyposis. Relevant genetic
research data could not be obtained by us.

Conclusions:

1. Recent years have seen a marked increase in the incidence of colorectal
cancer in both men and women.

2. The greatest risk factor for the development of colorectal cancer is familial
adenomatous polyposis (diffuse polyposis), which is a severe autosomal dominant
factor.

3. Great importance is attached to the timely detection of diffuse polyposis of
the large intestine, diagnosis and further treatment.

4. For the prevention of colorectal cancer, it is mandatory for the population
to be involved in the free screening program in a timely manner and in larger
numbers.

As international data show that colon cancer screening reduces mortality from
this disease by 16% it is advisable to provide the relevant recommendations to
the population:

1. A complex approach to organized screening requires holding conversations,
lectures on the given pathology.

2. Preparation and distribution of recommendation sheets among the
population.

3. In case of clinical signs described above, seek medical advice.

4. Collect relevant anamnesis in 1st degree relatives.

5. If necessary, perform a colonoscopy.

6. It is advisable to conduct genetic counseling.
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Focal thyroid damage is a very common pathology worldwide. With the frequency of
20-50% in the age group of 20-74. Its frequency in the age group of 20-74 years is 20- 50%.
Women get sick 3 times more often than men, however, with age, this ratio gradually
decreases. Malignant pathology of the thyroid gland - carcinoma is revealed in 5-7% of
cases of focal diseases of the thyroid gland. However, only ultrasound examination to
detect malignant tumor process of the thyroid gland, based on the data obtained by us,
did not prove to be crucial. Therefore, preoperatively, a fine-needle aspiration biopsy is
necessary, and it is impossible to replace it completely with an ultrasound examination
alone. It should also be noted that the study did not involve a large number of patients
(including patients who agreed to undergo surgical treatment); It is therefore advisable to
evaluate the statistics obtained in the case of examining a larger number of patients. In
our opinion, offering surgical treatment to a patient may be justified even if cytological
data do not reveal a high risk of malignancy. More convincing results about this are likely

to be obtained if the study continues.

Keywords: Focal thyroid, thyroid cancer, aspiration biopsies, Bethesda, carcinoma,
thyroid ultrasound examination, cytological examination methods.

Focal thyroid damage is a very common pathology worldwide. With the
frequency of 20-50% in the age group of 20-74. Its frequency in the age group
of 20-74 years is 20- 50% (DeLelis ... 2017). Women get sick 3 times more often
than men, however, with age, this ratio gradually decreases (Ji Hyun Lee 2015).
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Malignant pathology of the thyroid gland - carcinoma is revealed in 5-7% of cases
of focal diseases of the thyroid gland. The first risk factors for the development of
this pathology include age <20 years and> 60 years, family anamnesis of thyroid
cancer and a pre- history of radiation exposure to the throat (Management of
thyroid nodular disease).

According to the four-year statistics of the Cancer Population Register
published in 2018, in 2015-2018, 10-17% of all newly registered malignancies
in women in Georgia - thyroid cancer is the second most common after breast
cancer (Four-year results of the Cancer Population Register Georgia 2015-2018).

Share of new cases of cancer (%)
ear The number of cases of in the total number of malignant
Y thyroid cancer tumors of all localizations registered
in women

2015 601 10.0
2016 759 13.0
2017 766 14.4
2018 934 17.0

Reason of research: The aim of our study was to determine how reliable the
thyroid ultrasound examination method is in terms of predicting cancer, whether
it is possible to replace fine-needle biopsy with less traumatic and non-invasive
ultrasound examination;To save resources and prevent invasion.

Materials and methods: Ultrasound examination of the thyroid gland was
performed on the TOSHIBA Xario 200 system.

Sonographically verified thyroid nodules were evaluated according to their
shape, contour, structure, echogenicity, and the presence of calcifications
according to the Ti-RADS classification (Grant... 2015, Tessler... 2017).

Fine-needle aspiration biopsy of the nodes was performed with Outpatient
Ultrasonic Targets 10ml / cc or 20ml/ cc 18G / 20G Single Syringe, by the Parallel
or Perpendicular Targets method.

The material was fixed to the subject glass with 95% ethyl alcohol. Biopsy
microscopic evaluation was performed according to BETHESDA classification
(Alshaikh... 2018).

Surgical treatment was performed on patients with BETHESDA IV and
BETHESDA V category thyroid nodules, and in case if one of the thyroid nodule
sizes exceeded 31 mm.

Target group: Ultrasound screening of the thyroid gland was performed on
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women and men in the age group of 16 to 82 years.

We included men in this study because, in the practice of our clinic (West
Regional Center of Modern Medical Technologies) despite the low statistics
compared to women, cases of thyroid carcinoma were found to be quite common
in their cases

Research Results: A total of 239 fine-needle aspiration biopsies of various
structures and types of nodules were performed on the thyroid gland.

Nodes with very high and high malignancy risk (TIRADS5 and TIRADS4)
and Bethesda4 and Bethesda5 nodes confirmed by cytological examination were
selected from them based on ultrasound data.

Based on the ultrasound examination, the TIRADS classification assessed
suspicious cases of malignancy:

TIRADS 5 - 35 patients - at very high risk of malignancy,

TIRADS 4 - 41 patients - at high risk of malignancy.

TIRADS Cytological examination of fine-grained aspiration biopsy of 5
categories of thyroid nodules (35 nodules) revealed that 22 nodules corresponded
to Bethesda 5 categories and 4 nodes to Bethesda 4 categories, ie a total of 26 cases
had a very high / high risk of malignancy (74.29%)

Cytological examination of fine-grained aspiration biopsy of the thyroid nodes
(41 nodes) of the Tirads (category 4) revealed that 11 nodes corresponded to the
Bethesda 5 category, and 7 nodes to the Bethesda 4 category, ie high / very high
risk of malignancy in 43 cases.

TIRADS 4 TIRADSS

bethesda benign;

benign;
23

ethesd
ab5;22

That is, the ultrasound revealed a total of 44 high / very high risk nodes
(57.89%) out of 76 high and very high risk nodules of malignancy detected by

cytology.
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These patients: The patient was offered surgical intervention by the surgical
service, 36 of which agreed to surgical treatment.

Out of 36 patients operated on, 30 cases (83.3%) were diagnosed with carcinoma,
out of which 20 out of 22 patients in Tirads5 / Bethesda 5 category underwent
surgery and 17 cases revealed Cr (85%) Tirads5 / Bethesda Out of 4 patients in 4
categories - 4 patients underwent surgery and 4 cases revealed Cr (100%).

9 out of 11 patients in Tirads4 / Bethesda 5 category underwent surgery and 9
cases revealed Cr (100%).

Tirads4 / Bethesda out of 7 patients in 4 categories - 5 patients underwent
surgery and 2 cases revealed Cr (40%).

4

Tirads5/Bethesda 5  Tirads5/Bethesda 4  Tirads4/Bethesda5  Tirads4/Bethesda 4

m39MoEogdolN B @ospbeligomgdmamo 30mEobods

It is also noteworthy that out of the above 35, very high-risk nodes detected
by ultrasound, a total of 25 patients underwent surgery (regardless of cytological
response) and 22 cases of carcinoma were detected, of which only 17 were
cytologically confirmed as very high (BETHESDAS5) and 4 case as high risk
(BETHESDAA4).

That is, out of a total of 35 high-risk nodules in 35 TIRADS-5 nodes, histo-
morphological examination revealed carcinoma in exactly 86.3% of patients (22
patients), and out of 15 TIRADS-4 nodules, 11 cases of papillary carcinoma were
identified postoperatively, which is73%.

Based on the above, the ultrasound image of focal thyroid lesions plays a very
important role in the detection of malignant tumors, and should not be ignored,
even in the case of a benign cytological response obtained by biopsy.
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However, only ultrasound examination to detect malignant tumor process of
the thyroid gland, based on the data obtained by us, did not prove to be crucial.

Therefore, preoperatively, a fine-needle aspiration biopsy is necessary, and it is
impossible to replace it completely with an ultrasound examination alone.

It should also be noted that the study did not involve a large number of patients
(including patients who agreed to undergo surgical treatment); It is therefore
advisable to evaluate the statistics obtained in the case of examining a larger
number of patients.

In our opinion, offering surgical treatment to a patient may be justified even if
cytological data do not reveal a high risk of malignancy. More convincing results
about this are likely to be obtained if the study continues.
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The article aims to determine the optimal methods of treating bleedings of ulcerative
etiology from the top of the gastrointestinal tract. The topic is relevant despite significant
advances in the treatment of gastroduodenal (Gd) ulcers. In general, mortality rate
from bleedings of ulcerative etiology is 7-11%. 254 patients with this pathology were
treated in the clinics - Medical corporation EVEX, Kutaisi Referral Hospital, Kutaisi St.
Nickolas Medical Center - in 2016-2021. Bleeding severity was assessed using the Forrest
classification. Endoscopic hemostasis (Eh), recurrent endoscopic hemostasis in case of
bleeding recurrence, and bleeding vessel vascular embolization (Em) were found to be
effective in 225 (89%) cases. 29 patients (11%) underwent surgical treatment. Indications
for surgery were prolonged bleeding, ineffective endoscopic hemostasis (Eh), and a high
risk of expected recurrence of bleeding after endoscopic hemostasis (Eh). Case mortality
rate - 17.2%. Based on the results of the analysis, the optimal methods of treatment, are:
the endoscopic hemostasis and the inclusion of H,-blockers (H,-B) and the proton pump
inhibitors in the treatment complex, and in case of recurrence of bleeding - the blood

vessel embolization (Em).
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Despite considerable progress that has been made in the treatment of
gastroduodenal ulcers, the treatment of stomach ulcer complicated by bleeding
is still problematic due to a variety of factors. Today, there is still disagreement
among scientists regarding determining tactics of treatment and optimal timing
for surgical intervention, and choosing the method and extent of operation.

According to the majority of authors, priority is given to endoscopic hemostasis
(EH) in combination with the injection-infiltration and thermocoagulation
methods, by including the proton pump inhibitors and H2 blockers (H2b) in the
treatment complex.

It is especially difficult to manage recurrent bleeding and the issue related to
the risk of recurrence of bleeding after endoscopic hemostasis (EH) since this is
what determines the increase in the case mortality rate and the negative outcome
of treatment. Surgical treatment is accepted for recurrent bleeding, although part
of the authors disagree with this view, since postoperative lethality is quite high
(57-60%), while recurrent endoscopic hemostasis (EH) is effective at 45-50%. In
general, the lethality in cases of bleeding of ulcerative etiology is 7-11%. Surgery
should be performed if endoscopic hemostasis (EH) is ineffective, since there is a
high risk of recurrence of bleeding in case of hollow ulcers.

One of the main issues is the extent of operation. Gastric resection is most
effective in preventing hemostasis and recurrent bleeding, but in many cases for
various reasons, its performance is not advisable. As for suturing the ulcer, it was
discovered in the elderly with unstable and various concomitant diseases.

Gastroduodenal bleeding (GDB) of ulcerous etiology was treated at the clinic
in 2016-2021 with 254 patients, 184 (72.4%), including 184 (72,4%) men and 72
(27.6%) women, gastric bleeding was diagnosed in 102 cases, while from duodenal
ulcers of various locations - in 152 cases. The severity of the patient’s condition
is assessed using the Forrest classification and the lost blood volume. The main
method of treatment was endoscopic hemostasis (EH) by infiltration with an
epinephrine 0.01%-solution at the ulcer site and thermocoagulation, while in
case of recurrence of bleeding, - the recurrent endoscopic hemostasis (EH) and
embolization of the bleeding vessel (EM). The treatment complex included H2-
blockers (H2b) and the proton pump inhibitors. This method was found to be
effective in 225 cases (89%). Surgical treatment was performed on 29 patients
(11%).

The surgical indications were prolonged bleeding and ineffective endoscopic
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and expectal treatment (21) and a high risk of expected recurrence of bleeding
after endoscopic hemostasis (EH) (8). The extent of operation was determined
taking into account the general condition of the patient, the localization and
nature of the bleeding ulcer, and the risks associated with surgery and anesthesia.
Of the surgeries performed, 24 were suturing the bleeding ulcer and 5 gastric
resections. 5 patients (17.2%) died after surgery, a total of 11 patients (4.3%) died.
The poor outcome was mainly due to the low post-bulbar ulcers and the hollow
duodenal posterior wall ulcers with large (2/3) blood loss and severe concomitant
pathologies.

There is a tendency for a decrease in the number of surgeries performed,
which is due to the high effectiveness of treatment with anti-ulcer drugs and,
consequently, the reduction of hollow ulcers.

Various types of vagotomy have been widely used in our clinic in recent
years. 14 patients underwent truncal vagotomy during profuse bleeding. In the
beginning they underwent suturing the ulcer, and in 3 cases — the Heineke-
Mikulich pyloroplasty. We have no lethality in these cases.

The priority method of treatment is endoscopic hemostasis (EH) and the
inclusion of H2 (H2b) blockers and the proton pump inhibitors in the treatment
complex, and in case of recurrence of bleeding - the blood vessel embolization,
which involves the discovery of the target blood vessel using an endovascular
approach (trans-radial or trans-femoral), which feeds the ulcerative substrate and
catheterization of this blood vessel as well as the injection of embolization
material therein, which with a 90% probability ensures the achievement of solid
hemostasis.
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Pharmaceutical Science
The Main Aspects of Treating Ischemic Stroke: Effectiveness Indicators

Nana Baratashvili

Akaki Tsereteli State University
Kutaisi, Georgia
Nana.baratashvili@atsu.edu.ge

The aim of our research was to select and evaluate the effectiveness indicators
appropriate for our research based on the data obtained from the study of literary material
and the database search. As a content analysis of the treatment effectiveness indicators
for ischemic stroke has shown, there are currently no generally accepted and clearly
described treatment effectiveness indicators. The practical benefits of pharmacoeconomic
research are determined by the targeted selection of the effectiveness indicators and
the evaluation of the relationship with the outcome of treatment. The work we have
done will allow us, when evaluating the effectiveness of medicines, to use the endpoint
effectiveness indicators from the second subgroup as a universal tool to evaluate the

effectiveness of the treatment of ischemic stroke.
Keywords: ischemic stroke; pharmacoeconomics; effectiveness indicators.

As opposed to the headway made in the fight against infectious diseases,
there has still been no progress in prevention and control of non-communicable
diseases. According to WHO, non-communicable diseases account for 71% of
global mortality, while 85% of 15 million premature deaths (from 30 to 70 years)
were registered in low- and middle-income countries. The most common causes
of death are 4 non-communicable diseases: cardiovascular diseases (17.9 million
people), cancer (9.0 million people), chronic respiratory diseases (3.8 million
people) and diabetes (1.6 million people) (World Health Organization), and
stroke is one of the most common causes of death and disability. Its frequency is
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about 200 per 100 000 population. According to the World Health Organization,
about 33% of patients die of ischemic stroke, 33% have severe disabilities, and
33-34% go back to normal life activities.

One of the important tasks for modern healthcare is the cost-effectiveness
of stroke treatment. With thousands kinds of medicines, it is necessary to have
information on these medicines, which will be based on the objective, clinically
proven criteria of their preferred and rational use and will allow us to select the
most necessary and effective treatments for the patient.

Aim of the research: to select and evaluate performance indicators appropriate
for our research, based on the data obtained from the study of literary material
and search for the required database.

Research Method: the content analysis of the effectiveness indicators for
treatment of ischemic stroke.

As a review of the literature and informative research showed, taking into
account the urgency of the problem of ischemic stroke, it is important to identify
indicators of the effectiveness of ischemic stroke treatment and to evaluate their
relevance to treatment outcomes.

In pharmacoeconomic analysis, the effectiveness of medicine in any form is
called the efficient points, or indicators.

There are currently no generally accepted and clearly described treatment
effectiveness indicators. We present one of the existing classifications in Table 1.

Table 1. Effectiveness indicators of medicines

izdy})ci :;f " Surrogate points End points
Group I II
Subgroup I II I v
Direct Survival
Characteristic clinical Subsequent Survival characteristic
offects events characteristic | and quality of
life
. Frequency
Arterial of the LYG, 08,
Examol . (e;mon development FPS, average | DALY, QALY,
ampe fndicator, of survival HYE, HLY
PSA etc complication, | indicator, etc.
: disability, etc
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According to the given classification, the efficient points (indicators) are
divided into two groups: the surrogate points and the end points.

A surrogate point (indicator) is a measure of the result used to assess the
effectiveness of medical services (diagnostics, treatment, etc.) based on the risk of
developing a biological marker or significant event, and the end point (indicator)
is a measure of the result used for medical services (diagnostics, treatment, etc.),
in order to evaluate effectiveness on the basis of life expectancy or quality of life.

In its turn, these two groups are divided into 2 subgroups. The group of
surrogate points (indicators) includes direct clinical effects and indirect events.

Of the endpoint subgroups, one subgroup characterizes only the patient's life
expectancy, while the another subgroup includes indicators that characterize
both life expectancy and quality of life.

The effectiveness indicators of the subgroups I, II, and III shown in Table 1 are
specific to the specific disease and treatment. It should be noted that their use is
unacceptable when comparing the relationship between the effectiveness and
costs in different diseases, for example in confirming funding priorities.

It should be noted that currently the effectiveness of the second subgroup of
endpoints (indicators) is considered to be the most universal means in assessing
the effectiveness of medicines, as it takes into account both life expectancy and
quality of life change (improvement), and on the other hand, holds the highest
level of persuasiveness (evidence) in the pharmacoeconomic analysis.

In European countries, a standard methodology for calculating QALY has
been developed and used, which allows to use the given effectiveness indicator,
bearing in mind the limited financial resources, when deciding on the financing
of various medical interventions.

Conclusion: The selection of the effectiveness indicators is an important stage
of pharmacoeconomic research, as their proper selection and use determine the
practical benefit of the pharmacoeconomic research outcome.

The work we have done will allowustouse the endpoint (indicator) effectiveness
indicators of the second subgroup as a universal measure of the effectiveness
of the treatment of ischemic stroke, as well as change in life expectancy and
quality of life (improvement), and, on the other hand, it holds the highest level
of persuasiveness (evidence) in pharmacoeconomic analysis.

Currently, standard QALY calculation methodology has been developed and
used in European countries, which allows to use the given effectiveness indicator,
bearing in mind the limited financial resources, when deciding on the financing
of various medical interventions.

244



L5BMYOEMYOMH030 393609070900

Social Sciences

245



030d() 6IMATINNL LOLITIENBM 'IJeN3IGLOSISNL 3(O3ST, 2022, Nel(19)

3031603530

33 ®obL bo@ol 30BgseoBgdol bgdomemyom®o
3039gG9g00mbes06 3ea¢gm®agdby

05 Bo®330560

Lodo®mggemb gdbogwm®o Mmbogg®Lodg@o
®30¢0bo, bygsOMzgE™

53930 §96Mgmol babgawdfogm wboggdlodgdo
J9m50L0, Lodo@mzgerm
ia.charkviani@atsu.edu.ge

Lobg-bsol  gobssbgdars  Ubbgzoslbgs gdmdsdo 09gbgdbgb dgBsnmewmen
0eNbHs3ogdbs @5  BMAHMIsbosemsl,  Gomog  Dgyeg3egbsl  sbgbbgb
Lobmasmgd®03 (360m0090985b. IBHGOL bsBHolL 30BMseoBsE0s 9@ eermdsl
363 B39l @™o 306353, B3960 0565090039 Lsbmyomgds  LsdbgomHm
3630 d®d9gdol 030000boem39em0s, 800 ©909BHL, B3 sbFHIdoL 9299BL Jobol
090005 0530L0 30BN bsI5er989800. Jgbsdsdobso 3mb3wogdob 39G0sb
dmel  9gmao 43996900l Omgscnsgdngdos 30 BsGowembo 56056 bsobgm®dszom
3503560580 5 0ol F9bobgd 3odmipomgdslt 890sbsdwsemgdgdoo omydgb. 50
db603, 390mbszeoll s6g Joormemo 36gbs s bsbBmasmgds [s®dmswagbl.
bAsB00lL 80Bsbos Jo®omwer 0bB9®b9B0900s80 890000535900 30RGXE0
RMAHMIsLoeol bsd39cbg IH®OL bsdol sbscrobo  bydom®ozmeo dgommoob
39009969000.

5335602 boBY3980: CIBEMAHS30S, 36MBS30s, LoBEHSEDs, 8000, Bs63960.

b9gdomBGHozol, MHmamOmE  bodsbms  dglobgd  dgEbogMgdol  Mogbo
3d600369c0mds 0fobsliffo®dg@yzgms 3MmBds 9bsmg3609Mds BgMHobsb
©9 Lebom®ds (bebowm®o 2010: 269). ob s©0bodbszs, MHMA 9O OB
wo0bg30L3H03  939bIOMPs  TbMErmE  bsfowwo  go3owgdom OO s
g4m3woldmdsggwo  d93b0gMgdols  bmaoss  Bodsboms  Lobigdgdol
dglobgd. 3sb3g 93360l 53 OLEO3W0bol Lobgwgds ,BgdomEHogs™.
390 ™ddo, blgbgdmwo 303mmgbs Loxgmdzmo  sgm  Bsdgsboghm
33w9390L Bbgoobbgs oMad0s gsdmoygbgli cro@g®o@weweo, 309M,
J6H9MRMB0I0, BMGM ©s 5.9. (H9JuEgdol 33eg30Lm30L.

19gdomGH03OO  FgMmEOL  A5dMYgbgdom  45dM3033CP0J  30BOVICO
ROGHM,  OmameE  Ggdudo. 39OdmE,  3o3s9bswobgm  JoBormew
0696069390530 IEHOOL 309950 MHObE0, BMEMYM IR0 FoBoergdol
396bo30l  LygmAdzgEBy. 306506 B3zgbo doBsbo oym IBHGOL Lobol

246



0. Rafzgnabo

30995¢0Bs300L 33935 06@IMbgE 9900580, 9356MB0gm 0L Fodm39d900,

OmIwgdos 9939969969  33c0g30Lm30L  LEOBEIOJLM  FmGHM  ToBogsbs.
9500 M5MY6MdMH030 LOIF0MOL 2oTM BoFoMm gobs 1533930 3gMHOMPOL
239BMos. 990965, B396 gobgobowgm Fgdgao 0bGME69E d9dmEgdgdo:
simedinews.ge®, ,33000L 350G, ,M93mMF.x0¢, bowm  bs3zwg3
396005 3963L5B3Mgm 2013-2021(F. /9B gbFos® BIMSO BMEGHMYO0S
399myg9bgdmmo.  bmass  0b@gMby@dgos  Mgoemdol  slsbgolmgol
B9 BOEGHML MBOM J0ToM™O3L, Fog3-1gom®L 30 sHEOOL IGEHOIBMEOWWO
3°0dm3990Lm30L 0949bgdl, M3, gu b3S 330930l Lgsbos s sdxgMo©
dobbyg 56 993h9MIO0m.

»imedinews.ge“ 2021 {0l 13 536M0l 5d39969dL sboew 53353 LamsrMoo:
»OMLgMOL 399353008 MDY 0EMLEHMS30900L 3063OLO JodmEbsEs*
@5 O3l GIPS-0l  (LyJoOM39WML  MBsBOMbMYdIOL  3ME0EH 03O0
0bLEOGH™ME0) BMEAHMOWNLEHMIG0L, HMIgEbis BBL 553000 dbbgowo
Hoomgwo dGogEom Fomfgms - ,,Hmgmol m34935305 1921 Farosb mgdwg®.
dlbgoo IO0gxEH0L Bgdmm, bgabsfg@ol 0do@sEost Jabol gog®mo 100. sbgomo
13mOIob Hodfigco 3900090 3909Bg IOE0M 96 5dMm3sH3M0m. Gorbzgdo -
90 gOH05b0 s MO0 Bmero Fsgz0mEbeEs®mol Lobol 0do@s3Eost Jabob.
Do0HgM9d0L 13565 BMEDY FogzomeEbes®mols Lodo bsbos. Bgdm bsfowrdo
3530 IH0xEH000 03000bgds - 0LEHMS309d0L 3MbE3MOLO. J390s TomEbgbs
3obgdo 496ms3B90E0 53693053  GIPS o dob 1356 god3306035¢mg
008G IGBowo  0bxm®mdsgos  LodoOmzguml  MLsgdmbmgdols
3030329600 0bLEG0GHG0, J01100m9dL 3:m639OLOL MEYBOBIGMODY. 5.3
DmEGHMZ0 0530L bGSGH05d0 ,53900 3560bLZOL T9dmddgEgdsdo“ sBbobosgls
bgwmgzsbols @ mgmeg@Eozmbol 3. 3960bL3OL MgMEOLL FgMobs @
53mOdol YOHM0gMHJdggdol dglobgd s §0sbbdgds dsl, MM MomMmgEo
R9O0 O BmOTs, 51939, 3MBIOYHWO FIOHOL 256339 BNV
d03ommMgds  530L90ME  gIMEoH  BYRO3egbsls  obgbl  30BSEIMGO
A994bEob d30mbg9geby (3otos 2022).

3. 396@0bL3ol bsddmddo fomgwo BIOO 2obLEBOIMWMWOS, OHMYMOEF
5050939090 GMbo, g T9RGOHOEMBS 5©BBIOL BLlodogsl (ITnmroraiimesa
2022: 338). HmM3myMo80wo @obHBsobol gangdgb@gdol sbswobo 5639690,
63 5830d0L s JolBY 9993600 BmE Ml B0Bsb0s, I6sB3g oL 36MdOYMHYdsdo
50093mb  068m®s30s 100 erosbo m3m3s300L dgbobgd. BmG™ 5ol
80580930530 ©> 99HY39w0, ©I>B0IOIBIEO, Fo0IIWIOL IZBOIOLI
oGO0 FoOliryambs s sHagmby. 93030l FmMiEwol gghoi Lodgzgwol
95393AL 990353L, Gomsi odmbs@reos sHMO, HMI GO M335305 56
5oL sboeo Im3zwgbs LodsMmM3zgermlomzol. MBdM 3mb630M9EHws©30, ol

247



030d() 6IMATINNL LOLITIENBM 'IJeN3IGLOSISNL 3(O3ST, 2022, Nel(19)

100-f¢c00560 obGH™MG0s 543L. 100-0b oxm®TGds SBMEFOMYdS 33030 Mb,
550 6535000l Mol Fomgwo FgxzgHommds Lolbol sbmEsEosL
9060U.35600bl3o  mogol  Bgdmbligbgden  65dMMATo  QobLsIMIEMGdME
530l bmMgo 3gHobs s GmMIoL MMN0IMHo J0dsM0gdL YNIMBL.
foomgro 9Mmo M306039wql ym3awobs Lobbels s 39abEmsb sbmEoMmgds,
ol sbg39 dMIMOoL LoddMEMs. dm3gdME  bLYMSMTo 3MbMEOMYdIIOs
068306305 bobaMderogzo m3135300L Lodbgerol, Lobbeols ©g®mobs o
3303000l dqbsbgd. mdizs fomgwo 53539 ©@OML  5©dM3L  Jdggdol
bH30eb dbsbzgedo.

bmGsmo 1.

»330600L  35¢0BMol” 2015 farol 13 o03wobol 0b@ghbgd LEIG0sd0
5037935305,  BgdMO®MO  ©5  35GHM0oMmBH0DBI0”  LoowliGMo30m©
3°90myg9bgdmEos  0Mm0bs  9bM9g9g3slL  BmGH™, OMIgwbgz  godmlsbwo
390060 MmOBFosIs gogmaowo. Fotmxgzgbs TboMg R9gMs©O0s, ToMEbgbs
b9l 30 M0b0MYOL 530 BIMO. Fo3-0gm6 bsfoedo foomgwo dbbgowo
608G HomigMos 0605, 3gM Boffodo godmbobmeos df3569 dobomemo
390o83bMOol Y353009000. FJoBEMOO BOLBILLY, FoaE6T (3MEGS JI0JWOE0O,
56393930900l BJOMS 35¢0GMS G8H3930 JoMIOL 39e09d0L Y3530gdOL
G®500030  IM5350RIMM36905L.  JobmO®DY  JoOommeo ™ol
030353055 BHB0E0. MmO LogM(39) JOMTBYOLYLD FogmMEbEsGMOMss
39Ymx0o.  go@m  [omdmbobzom  ©gdsGHddo 0mm93l  8300b3zgwl.
9530 bsmmol domEbbog ©abm@GHoMgdme RgMdLs s FMOIGOTo
3Mbm@G06Mm9dwos 32930609390 GHgMHOGHMO00L M39ML39GJE03Mds, bmwm

248



0. Rafzgnabo

39O ©59MY3000909e0 §39960L LOTdMEIMS. F530¥)EOl BsbL3GMOL J393
3™0bs 93L 3oMolsbom doffolszgbh. sdg3s6Mow, dolio Labols 0EIbEH0BoEOMYDdS
5Mbgds. mambsll Gobol J3gs bsfowo goobbmwo s MLogmagbanm
dofiols Ibseglos IMMogLYOME0, bem M930 @S bgwro (3569 Jobm®BYs,
05653 bgewom MMl Lzgds. bgaro s35§Mmwo 543b s FMOWMdOEIL
Lolbeo bEOL. JMaMbsl oMo Hoomgwos, MMIEs MBgM® Fbstgl ToMRol
Boffoog dogos.

B GHMPIMLobgdol  3mbm@oo00m  d0300350m  JomsdEg,  MHmI
39930609099 H9MH0GHMM05HY I3bm3zMHgd0 JoOr0139wgd0ol LodoMm39wmbomsb
d9b3900600L Mm3Ebgdol FoBbMME309wgds OO 330300l Bl LIX IO
5Q5005690L. 8035430 YMMOEMYds (35w 39Me Bodbgdl, BoM3gMgdl,
OMamO3 0500 MHmgdl (bapr 2003: 205-210) bs339b0, ©ozsfitrmwo
b9wgd0@sb Lolbwolb 3350 dmBBL.  Lods@mggermdo dsmmzol 0dgl
dBobygmo 5J3L, MMI3s IBIMRIBO J39Ysbog MOR BB FMIBMBL Mgl
5350270 Bsfomgdol godm, MoEg 29MIWOO d5¢sbols 39EORMMOMss
390dm39dwwo. dslBg 4o069ME0 43930930l Y0dMsTMds3 805603b9dL,
G0d J399obs 193l s 2obLYEIWT0s, ID0sbo EYJdoL JombyEL39Q.
foogwo gxgho 98 GmGHMby mGy35m» J0bodbgdsl Jdbol. ™3M3ocmgdme
dbstgl 030  3OMGHIBEGHD @O MgWZILMbsy 535300600,
3bGoamboBal 35dmboBegl, bmem ggMs©, Fotxggbs TboMgl, MHMIgEros
5993000909 939949651 goboliobog@mqdl, domxol fomgwo 8gxzgMHow™ds
d0Bb  ILObW MBI, S BHMMODBALS s LOY39MMEL 3530060 IOS.
MRIOME0 396M9IMEL 0030l IMFg30L LogOmm Lodmdowsdm bvmMz0wo
3MmbmE0MmgdMmos  Lobol  oRsM35d0.  53335M0©,  Toeno  Lobg
LOFdIMEMEOS© 6900LF0YH Tmgowsdgl gobalobogMgdl. 53 35@GHoMs mAMbols
9906Gdmeo  Lwwo, dobo  ©sdsdwro, dogrolbdgzom  Logly  3mBomss
3°0dm3E90Mwo. Mog 085Dy 80DOmMGIL, OMI 58056930 96 3565396
m3bgdsl o dogolbdgzol o  0dwemgdgb ol ASBLobmOmE0 W dWs,
MEOEIYLO GOLZOLY s 3330wl 3060HMdYdToi 30. 396 JogH domomgdmem
90939563 0@ MG MsHY oYMHPbMBOm dqladergdgaros s3sL3365m,
60 bgwmzbgds oo bbol gobdsgenmdsdo Fomdmoygbos ®goemdols
m@E9b 90dsd3zslL, o0 OYS O™, OHMEs bgarmzbgds  MgoErMdOL
3°0dMB(39950 099bgdl b BMMTGOL S RBJMJOMD Fo00 83538090
3°03mb393L Lsmddgwl gl 36M0bE030 2odMm0Ygbs BMEMYMSB0sTsE. SHOWO
RMGH™, dom MIgGHgL, 0ROV BMEHM, LOWWOIE 0BOSMIOL  MYSEIMBOL
sbobgolL 3960bLZoLYMeE IgoMEL s 23BLEBOEZgE BmEMDBY IGHMOL babol
3Mbm@0Mmgd5L LHMmMgE BJMHYdOLS S BMOIGOOL IbMEGHOMGdOm SBEYBL.
og 9MBBL dM3Asbgdol 2093900, 96 FgaLEIMEgdgEo. 306 ASLs dGMIBYdS
39059P0Bdbs0  Boffs, 96 Q990  BogzmEbErsGmo?  IBHYMHo  MLIbM0s

249



030d() 6IMATINNL LOLITIENBM 'IJeN3IGLOSISNL 3(O3ST, 2022, Nel(19)

@5 030 033woi30@Ms© LHimOmgo 99w0939ddo 0amdbmds. dolbo Jdggds

390093900005 259Mbo@E0. MM L3I0 BEZIMO, FOMJPOEO
Bobo, MBIOIO Y43530eg00, 0OL EIRWOIOVI0 OMTS, 3OO
@5 Lolbeosbo bgwgdo LmMgo dGMOL  sMLGOIMBLMD  SLM0M©IdS.
Mg 99 608690000 sbYbL BMEHM GOl Fo0306905L.

bmGsmo 2.

sreport.ge“ 2021 ool 22 3sOGHL  93039gdl 36mdL M3en3s30sLmsb
06d0ols LOTIML MO J39MLO IS 356570300l (HMIYELSE IMS 35350
3mobligbogdbgb) goMs335gdol Tglobgd. s3Mdogol (39M98mbosw by
65079153900 s 59EH030L3JO0 B530HIB, HMBEGILSE 56 Fob3gL BomM3s30M
bsBol 295339000l MRwgds ©s FbMEW™m© 500 5©sd0sbo Jgmdzgl doliosb
39905333000 MdgdWs©. 063 gMbgd @odmigds Bormlolomzol 0ygbgdls bobm
305533000l BMEHM, O35 ©IBMEH0MGOIE0s F5300)bW SO0
Bofbmaro  dobsgzo. 60dbgdol aobboergs o 3mb3M9GMEo  3MEEGNGOL
&®5000300L d0bg3000 MbEITMbEL. LodsGmzgemdo dobszom Fooygdgb
35303L 39M33wowl. gl gsdmmbM39d0L LOTIMEWMP J39MILO Y3530Q0s
FoODMWo  LEBMYSMYOOLMZOL. 5TY396M5,  353033900L5 s bbmgbols
dobso®lo  2odmbo@eos Jobszom. bmerm Foz300bwsMmom, 0bg3yg,
OmamO3  §obs  ZmGHMYdBY, odog 8BIM0s  LodMWObYdMEo. dobszo,
LodMWM™MS  gdlozmboll  dobgzom, L0TsTsEoby s  MegPsbFoMm30L
LoddMEMS.  BMEAHMDBY 020 0bYy  IBMEBHOMIPOMWo  Momdml  ygwoom
9006905 seglogn dgGowl. 58335605, BmGH™ Jdbol doml 3om™3bgdol
dgLobgd, HMIGeEds3 Loddodobs s J9BLOELYWOL J0HYWOO39, 56 OBHMZS

250



0. Rafzgnabo

LogMmodo  doffo-yoro s 1b033OWsdEg 29b5gMdmdEs d830Md0SE
360G LAL IGHGOL Jdggdol Hobsswdwgy. gBmdo, HmIgeog 58 dJobszol
13mbL Jdbob, odbdocmo BMmMEgd0s 30dMmdbgMo, Jo30E-bes®HmMd0300
QIBWIMMMYos bggdol GHMGH00E, 0omdml IGHOmOL F9dm@Eg3sL 4oMgdm
065503 9MB00 3oLbMBL. 530 doMEHO 50b0TBsgL MMA Logbgdl B39656
©53M300JOWOE3  9J300 930L0  FobosMlo, bob  GHMEJOOL  sdy356M0
ROz 953Mm9L05BY 93303y 3OMAGHILEGHOL LoddMmEm© Mbos dJozoRbomm.
001935 LOTdIMEML  BO39xOBOMOMds 085903 TEYMAsMYMBL, MHMI 0O
09306506 063HIM3M9BHo305L 99390009056 gds. BMEAHMDBY ©9bMmEGH0MYdMWOo
053000l LEBEOZIMO MmMO  Lobgedfoxzml doxbol goms dgodegds
50304935m, OHMYMOE LEBEOZIMO 53090 ©S 030gH J399b69gdL, Loodombs s
Loodoml Im®ob.  3960blzol doybgds FmEMIGO0m MYoemMdOL gowdmigdol
d9Lobgd 5do3 M9e9356¢ME0s, 3003060 B0 bgermazbadsl, dom MA@ gl
BOGHMbm3zbgdsl A9 FoMEOIOMEs 53 dsbsrmo  Imgergbolsmgol
LOFIMEMOO  IBHZ0MMZ0L F0b0FJds. ) BMEHMYMIBOOL AMOLMDY
3905335900l ILIROJLOMGIWSE  FOTMEYJOIMES  FIMPOIGFILPOOL
306530600 sbobgs, 53 Fgdmbggzsdo dmgzwgbs godmEgdmeos godbdscmo
BOOEIOol,  LEBE3OOLs s dobsgol Lob@oadom. mobsg gl obgs

39033900, ™I bvyerol 993d3Mm s bgdmddggdl dbsbgzgwby.

313365. 5900950, JoM MbEs0b Seo@BMMIGRBY Asdmdlz99bgdMEo
3sLoEgdoL 565¢0BTs 3bsym, HMAB 3MbEBHLMIM 30MMYBsTo IBHEMOL bo@ol
3099500Bs300Ll MobsdgMm™mgg d9os 0ygbgdls  TbsBH3OMMdsTo 339
0O bbol ©33300MYOMW FMOTsMS O BIOMS M0YHM J0T>MHMYdOL

251



030d() 6IMATINNL LOLITIENBM 'IJeN3IGLOSISNL 3(O3ST, 2022, Nel(19)

9900m©b 5 BmGHM LObMYBL, OMIMOF  3mbmGsz00l bgMbl, MHmIgwos
30lbIMdL  M59gbodg BmEHML gMmobgmols 239M©0m  gobmogligdsl,
DMLG 0l OMYMEOE LOEHY3900 FobmogLigds Hobswsowgdsdo. gdom@ozsdo
3ol 34305 LObEHIJLMO Qo9MM0569ds, 96 FmEHMLObESJbO. SLgmo FmEH™
3MQOGMOM05L 1B396gdL 5615 9O BB, 5589 3OHMEILL Mogz0L Tggy0m,
o3 JOMbmwmymon®o  BseBmgdol LobmzMgdl sMM393L.  swbodbwmwo
903> BMEHMFMMHbsolE03500 BsdMyYserods sbso 3gdbmermyongdol
bodmoegdom. gl doymds LEIO™ML  gOMY39M0  bMgs3000.  FOBOW™ME
930g5993 LObPYBYHO FgMEO dMmY)69xdIEO 0gm AbsBHIMYOOL J0gMH S
oM G™ 060003005 M [ommbobzsl 9i3w9dbgdms.

@OoB BSOS

Lebo©o, BIOEObsB ©9. 2010. obgzolBozs s bydomenmyos.
030 0oL0: MM MO390 0L OEHIMGHMOOL0BLEOEH™MEOLQo0MEJIIMdS.

0d9©0-bomlio https://imedinews.ge/ge/sazogadoeba/196837/rusetis-
okupatsiis-temaze-ilustratsiebis-konkursi-gamotskhadda) 9md0gdYe0s
15.05.2022.

93O G0.X0 https://report.ge/society/data-papas-dghes-dakrdzalaven/
9dmdogdemos 15.05.2022

330600L  3oeod®Ms  (https://www kvirispalitra.ge/thea-baramashvilis-

blogi/25798-okupacia- fekhburthi-da-patriotizmi.html)  dmdogdwxos
16.05.2022

bapr, P. 2003. Cucrema mozsr. Crarsu mo cemuoruke Kyasrypst. M. (http://

yanko.lib.ru/books/cultur/bart-sistema_modu.pdf dmdogdweros 19.05.2022.
3otos, A.B. ,IIser B TBopuecTBe Kanpuuckoro® http://www.kandinsky-art.ru/

library/cvet-v-tvorchestve-kandinskogo.html dmdogdwyeros 18.05.2022.
[Mumoraiinesa., 10.1. , Teopus usera B. Kanguuckoro® https://cyberleninka.

ru/article/n/teoriya-tsveta-vasiliya-kandinskogo/viewer = dmdogdweros 19.05.
2022.

252



0. Rafzgnabo

Communication

Semiological aspects of enemy icon visualization on online platforms

Ia Charkviani

Georgian Technical University
Tbilisi, Georgia

Akaki Tsereteli State University
Kutaisi, Georgia
ia.charkviani@atsu.edu.ge

The media outlets of war-torn states offered metaphorical illustrations and photographs
to their audiences to understand the image of the enemy in different eras, thus influencing
public consciousness. Visualization of the enemy icon does not lose its relevance in our
time either. Our modern society is an eyewitness to military conflicts, especially since the
media creates the effect of presence through its verbal or visual means. Consequently, even
citizens of countries far from the center of the conflict are involved in the information
campaign and gain experience about the war through the media. The Georgian press and
society are no exception in this regard. The purpose of our article is to analyze the enemy
icon based on the digital photographs offered in the Georgian Internet media using the

semiotic method.
Keywords: denotation, connotation, syntagm, myth, marker.

French linguist Ferdinand de Saussure predicted the greatest significance
of the science of semiotics as a sign. He pointed out that one-day linguistics
would become just a part of the much larger and more comprehensive science
of sign systems in general. The name of this discipline also belongs to him. This
hypothesis has formed the basis of real scientific research in various fields. The
semiotic method was used for the study of texts in literature, video, choreography,
photography, etc. Proof of the universality of the semiotic method is the study
of new texts in the digital age. The following article aims to discuss and analyze
visual, particularly, photographic materials in the Georgian Internet media using
the semiotic method.

Most of the color photos used in the publications we reviewed (,imedinews.
ge“, ,Kviris palitra®“, ,New post, ,Report.Ge“). in general,internet media uses
more color photography to reflect reality. Black and white are mostly used for
metaphorical photos. Proof of the universality of the semiotic method is the study
of new texts in the digital age. The following article aims to analyze the creation
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of the enemy icon in the Georgian internet media, The following article aims
to analyze the semiotic method in the study of new texts in the digital age. The
following article aims to analyze the creation of the enemy icon in the Georgian
Internet media, the analysis of facial expressions, visual reflection, the discussion
of photographic materials by using the semiotic method.

~Ilmedinews.ge“ publishes an article on April 13/2021, entitled , A competition
for illustrations on the subject of Russian occupation has been announced®, For
which it uses a photo of plaster with a red large caption - ,Russian occupation
from 1921 to the present day“. The imitation is created by the number 100.
In this form, the inscription is made on the wall with chalk or scratched. The
numbers one and two zeros mimic a wire mesh. There are three lines of barbed
wire on the background of the inscriptions. In the upper part, it is read in black
font-illustration contest. As the artist and theorist Kandinsky points out in his
Perceptio ,,Theory of Color”, each color and form, and the relation of a particular
color to a particular form, has its own emotional impact on the reader of a visual
text. In Kandinski s work, red is defined as an exciting tone, those coloring excites
the psyche. Analysis of the topographic design elements shows that the purpose
of the poster and the photo created on it is to capture information about the 100-
year occupation in the viewer’s consciousness. This picture contains information
about the difficulty, bleeding and pain of prolonged occupation. However red at
the same time evokes a desire for action in the viewer.

»Kviris palitra“ (July 13, 2015) published an article ,,Occupation, Football and
Patriotism" uses a photo of Irina Andreeva as an illustration, the frame of which
is divided into two parts. The right side is colored, while the left side is dominated
by black. In the black-and-white part, the inscription ,No* is written in large red
font. The colored part depicts a green field with spring flowers. The field is fresh,
but a little thinner, nor does the floral color palette match the traditional variety
of flowers in the Kartli fields. An imitation of the Georgian flag is displayed on
the field. The two spaces are separated by a barbed wire. The photo engages the
reader in an implicit debate. The colors and shapes denoted to the left of the
barbed wire con not the impossibility of the occupied territory, while the color is
a symbol of an independent country. Under the wire boundary, the girl lies face
down on the ground. Thus, its type is not identified. His hand is scratched and
blood is flowing from the wound. Pay attention to the individual marks, markers,
as Bart calls it. We are connoting that the dream of meeting Georgians living in
the occupied territories with Georgia will cost people a lot of pain. Common
civic desire is connoted in facial covering. In the relevant literature cited by us,
we read that ,art has long been an imitation of reality, but the time has come
when art uses new forms and colors to convey reality“. This principle was also
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used by photography. The new photo, especially the digital photo, fully shares
Kandinsky's method of reflecting reality and connotes the face of the enemy in
the photo by denoting colors and shapes. The face of the enemy is not visible and
he is implicitly felt in the results, his actions are expressed in the results. Hard-
to-reach border, thin grass, colorless flowers, fallen flag, scratched, and bloody
hands are associated with the very existence of the enemy. It is with these signs
that the photo marks the enemy.

Report.ge (March 22, 2021) announced the death of Data Vaneishvili (known
as Data Papa), who had become a symbol of the struggle against the occupation.
The online edition for News uses a photo of Nino Kodalashvili, on which cloves
in a wire are denoted. The discussion of signs here should be done according
to the tradition of a particular culture. In Georgia, the dead are honored with
cloves. This flower has become a symbol of demands for Georgian society. In
this way, the content of respect and remembrance is expressed. And the enemy
is symbolized with the barbed wire, as in previous photos. In the yard, which
forms the background of this clove, there are dried leaves. Kandinsky's view of
conveying reality in forms is relevant here as well, death, in this case, is shown
with the syntax of dried leaves, border, and cloves. Moreover, it is conveyed in
such a way that, as V. Kandinsky notes: ,all the organs of the human senses can
be shaken®.

Thus, the analysis of the materials published on Georgian online platforms
revealed that in visualizing the enemy icon in the post-war situation, the modern
media uses the method of the interrelation of forms and colors that have long
been established in painting and photosynthesis as a way of connotation. It’s like
placing words in a sentence.
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