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Direction: Agricultural Sciences
Field: Agronomy

VAKHTANG KOBALIA

Orange Selection on Increasing Frost- Resistance and Fruit
Early Ripening

In west Georgia subtropical area orange growing is limited for its low frost-
resistance and late ripeness of fruit. That’s why increasing frost-resistance and
accelerating fruit ripeness and at the same time preserving good taste is an topical
problem for orange crops. Nucellar selection is one of the most interesting methods
of solving the mentioned problem. Among nucellar plants of the orange produced as
a result of further hybridization, there can be selected frost-resistant as well as early
ripening species.

The aim of our research is to analyze morpho-biological and economic
performance (2008-2012) of 9 nucellar plants in Tsikhisdziri (Kobuleti, Adjara),
which are selected for their correlative signs between numerous nucellar plants made
from interbreeding of orange Washington-naveli and citrus Ichangesis, to establish
economic efficiency of interesting species.

The research has indicated that by interbreeding of orange Washington-naveli and
citrus Ichangesis, nucellar plants with wide range of changeability are made. Mainly,
they have signs of Washington-naveli, rarely Ichangesis, also new signs. New signs
are: height of plants (heterosis of growing), form and size of leaves, prickles on
shoot, their size. The new signs are also found on fruit: size, form, skin thickness,
taste, number of plants and embryos in seed. Early and late ripening also belong to
new signs. The results of the research has shown, that nucellar plants have two waves
of growing when the pilot sample has three.

The results received by grass method which is used for evaluating the frost-
resistance of nucellar plants, enable us to conclude, that by nucellar selection there
can be created frost-resistant plants. The forms NeNe0970, 01022 and 01526 are
characterized with higher frost —resistance than Washington-naveli.

According to the terms of ripeness of plants, the studied nucellar plants can be
divided into three groups: 1. nucellar plants with early —ripening fruit. Their fruit
has almost orange color by November 15-20 (evaluation 4-4.5 points). The group
includes plants NeNe0970, 01402 and 01586; 2. Nucellar plants with average ripeness
period of fruit. By November 15-20 they have greenish fruits (evaluation 3.3.5-
balle). It includes plants NeNe01379 and 01401; nucellar plants with late ripeness
of fruits; By November 15-20 they have green fruits (evaluation 1 points); and
by December 10-15 they have light green fruits (evaluation 2 points). This group
consists of plants Ne01022. It’s clear that nucellar plants display diversity according
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to the period of ripeness of fruit. In comparison with the pilot sample, nucellar plants
Ne 0970, 01399, 01402 and 01586 are forced to ripe 10-15 days earlier, but the late
ripening form- one month later.

According to five-years regular information, the plant N2 0970 is distinguished with
high productivity from other nucellar plants. Its productivity is 50.7% higher than
that of the pilot sample. Besides, it is characterized with regular fruitiness. It isn’t
characterized with periodicty. The nucellar plants NeNe01526, 01402 and 01586 give
more crops (5.2-9.3%) than Washington-naveli, but the fruitiness of plants Ne01399,
01566 and 01401 is slightly less (93.3-96.6%).As for forms NeNe01022 and 01379,
they are characterized with low productivity (60.4-63.4%).

Studying fruit mass has shown, that nucellar plant Ne0970 with indices (113.5g)
is similar to standard species (114.0g), the fruit of the rest nucellar plants are of less
size. For example, the fruits of plants N°01399 and 01401 have 39.1 and 21.9% less
mass than Washington —naveli fruits, therefore their productivity is comparatively
low. Though, according to the number of fruits they are with 60.0 and 36.2% better
than standard one.

According to the quality of fruit, nucellar plants NeNe0970, 01402 and 01586
are the best. In comparison with the control one, contents of the dry substance and
vitamin C , also yield of juice from stems and correlation of sugar/acidity is high.
The organoleptic evaluation of the fruit with 100 grade system showed that three
nucellar plants (NeNe0970, 01401 and 01586) have better taste characteristics than
the pilot samples (93.5 balle), but two plants have been evaluated with 90 points and
more.

The economic efficiency performance of the nucellar plants shows that two
nucellar plants are distinguished with high economic performance. Also, if the prime
cost of 1 metric center production of control plant amounts to 49.2 GEL, net profit
-8257.9 GEL and the level of profitability -145.4%, in nucellar plant Ne0970 this
performance equals to 21.6 GEL, 14024.7GEL and 200.8%, but in nucellar plant
Ne01586 they equal to 25.3GEL, 9991,9 GEL and 168.8%.

Conclusion: 1. In phase developed nucellar plants there are often displayed
comparatively highly frost-resistant forms. In comparison with Washington-Naveli,
the nucellar plants N°N°01022, 01526 and 0970 are more frost-resistant. 2. According
to the period of fruit ripeness, the nucellar plants consist of 10-15 days early ripening
plants (NeNe0970, 01402, 01586) than the pilot samples, as well as late ripening
plants (N°01022); according to productivity: there are high productive (NeNe0970,
01586, 01402, 01526), averagely productive (NeNe01399, 01401, 01566) and low
productive (NeNe01022, 01379) forms. 3. According to productivity, frost-resistance
of the plant, early ripeness of the fruit and quality, the most perspective is the plant
Ne(970. Its introduction will be highly efficient in the manufacturing.
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39690 5ELMMd96E9d0, BIMIIBEHWWO 3M193565E GO0, sBGH0MIBOIBE O,
295M336060L Lgzms 3M935605¢)0 s Lbgs (Pokrovskaya ... 1978: 127-132).

9960l sl 39MmduosBIL BoLOWYdSE FMETd3IOMPS JIMOL SEsM,
9953)90MS 3M053M0WsgGsdol gbgzbowo fmbomo dgnstmgdom 2:1 s
3990boo §yse0. ©sgw3ds3g0Ieo dsbol s Fymol mobsgsmmds dg-
509b0o 1:3. 656930 3mMygbobBoM©YdMm©s 3-5 fFmol 2s6ds3emdsdo. 3m-
9m96530 396¢H0x5M0MgdM©s 3000 g 20 {romol 356353wmds80. wy3g6-
65396306 300900l godmmgd3zs bgdms 96°-0560 gomowrol bdoMmEHom
2:3 337 Md0M0 MobsgIMOMdOm. boergdol ImEowgds bgdms 396-
&®0x20609000 3000 g 20 fromo. Jowgdmwo bsgmgdo oblbgdms fyswrdo.
Y395 M39M(305 BoMgdmo 4°C-by.

800900 65530 9909495 gdM@s QM3 BgMHIG6E 0 XSO 3619~
3961530.

3900mgboEsBIL  5dBH03Mds  RoboLEBOZMIOMPS  139IGHOMBMEMIYEH Y-
WO, m3¢3037960 1033360039 0gm 470 63. LBOLEBHMSAGHL HoMmMoPIBS 23505~
300l bbsMo, Lodgodzom bsBs30lL 06305300l boba®dwozmds ogm 30 {{3.
(Evans, Alldidge 1965: 499-503).
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30900 goboLOBOIMYOMPS 5T0EMT530L MgoJBH030L 3odmygbgdom (Plum
.. 1955: 1-35).

3960mgbosbsl sgBHogmds E dp/gows o

bw96.1. B0l OOl BgbME MO bogPmgdol go3wghs Jg@ol seroml 3gMmgloa®sls
3dBHogmdsby

MmO 306039 LB BYs Bsb396900, Booll Bmmwol iggbmwm®o bo-
96900 5063080609096 J9MHol seoml 3gMHMmJloIBIL. 0b30doMgdOL Laobg
303963 M05. BIBMEWMOHO boghmgdol 3mb3gbGHMsgool BMom dzom-
@905 39MmMmdLOIBIL 5gGH03Mds. JGMOL s5smb 39MMmduosHs M0mJdol 0b-
300069005 OMEs B0l BMmol B9bmemEmo boghmol 3mbagb@®masos
560l 0.04 9 / Iew. 06308060900l Lobol 2sdmbogergbs dglfsgerowo odbs
LMBLEAOIEHOL (2350530¢0b) 3mb396EHGMS300L 9539JBHO 39HMJLoIBIL 5dEOo-
3m05Bg OHMAMO 3 B9BMWMMHO b5gMgd0L sToGJdOm, s1g3g 93 bsgMmgdols
3°M989G-

33960 Boghmgdol 3mb3gbEMmsgos ogm 0.008 dp/ dgw. mGo3zg d90-
b3935d0 (B9BMMOO BogHmgdol 4o09dy 5.) LO. 2. s (B9 Mo Bo-
9JOMYOom 3.) ©95J300L ©0bsd03s Fgodegds odmolsbml dobsgerols - dgb-
0960 256EHMgd0m. (MMM gb F90degds ©s30bsbMmm Mgod00lL dodom-
090050 BMOLEBHMOGOL 3Mmb396GHMSE05BY HOHBOZ0 WITMI0WHOMEGOO
HMIG03 29TIMMNZOE0 09 50649396--d96M30L MM F9dMHbYdICn Jm-
mM0bs3H90d0).

9594300l dodbodoMo F5B39690wol LoBJoty - 4oblbgsggds: (83 AE /
33.30s  §90do) B9gbmeMHo Boghmgdol yomqdg s 14 AE / 3y.30@s.Hoo.
3396M M0 659MHgd0L TsEJO0m, FogMsd dobsgerolol dvdogzsl Km-ob
9609369cmds 9HPBs0M0s - 16 3o mEm03g d90mbgg35d0. gb BogGo sB39-
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690, G 0630806Mgds SMHOL 56530MB3MbE MO, 533565, JgOOL SEsM
3960mgbosbs 0630006gds B0l BMMEOL BgbmGmo bogMmgdom. 0b-
30006905 5MmOL 515363 MI6GHMWO. 1535M9MOMD, JgMOL SeEsmb 3gMHmd-
LoEsHsd Fguodwms 5B Jooml dmbsfowgds wmdo dodobstrg
7563300 3Mm3qLbY.

20 -

L4

3960mJbosbsl sdBHogmds  dp/30ws foo.

i 1 [5]‘ LT Y |

1 i Il »

U962, LegdbG@o@ob 3mbi39bG®s300L gog3wgbs 39MMJlosbal sgEH03MdBY:
) 9bmEMEO BogHMYOOL 5ToBHJO0m. ) BgBMEMEMO BogMmMGdOL MBsMBOLSL

099300005 535133650, O3 B0l ROl BgbmemEmo bsgMmgdols o-
3995009000 556230000 3OM39L9d0L IOl o Tgodwgds Jogom-
fomm ol baGobbols 3603369wm3bs 3omdx mdglgdsb.
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Field: Food Technology
MAKVALA PRUIDZE, EKATERINE BENDELIANI

Effect of Green Tea Leaf Phenolic Compounds on the Activity of Barley
Malt Peroxidase

Peroxidases (EC 1.11.1.7) are the enzymes catalyzing the oxidation of a variety
of organic and inorganic compounds by hydrogen peroxide or related compounds
[1} Peroxidase occurring in the barley malt should be responsible for the processes
of oxidation conducted in beer. To regulate the oxidation processes proceeding in
beer and to improve its quality, different stabilizers such as organic and inorganic
absorbents, antioxidants, pure preparation of gallotanin, etc. are used.

The aim of our investigation was to study the influence of tea leaf phenolic
compounds on the activity of barley malt peroxidase.

To isolate the peroxidase crude preparation the barley malt was crushed. To the
crushed malt the polycaprolactam powder at the ratio 2:1 (v/v 1:3) and distilled
water were added. The ratio between the crushed mass and water was 1:3 . Thi
mixture was being homogenized for 3-5 min. The homogenate was centrifuged at
3000 g for 20 min, From the supernatant the proteins were precipitated with 96°
ethanol ( v/v 1:3 ). The precipitate was separated by centrifugation at 5000 g for
20 min and was dissolved in distilled water. All the operations were conducted
at 4°C.

The obtained solution was used as an enzyme crude preparation.
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Peroxidase activity was determined speectrophotometrically from the increase
in the optical density at 470 nm, with guaiacol as substrate. The duration of
incubation of the reaction mixture was 30 sec.

Protein was determined by the method using amidoblack reagent.

As shown in fig. 1. Tea leaf penolik compounds inhibit barley malt peroxidase.
The inhibition mode is hyperbolic. By increasing the concentration of phenolic
compounds the activity of peroxidase is decreased. The barley malt peroxidase
is almost completely inhibited when the concentration of tea leaf phenolic
compounds is 0,04 mg/ml.

Of substrate (guaiacol) concentrations on the activity of peroxidase with and
without addition of phenolic compounds was studied. The concentration of
the added phenols was 0,008 mg/ml. In both cases (without Fig.2,a and with
phenolisc compounds Fig 2,b) the kinetics of the reaction can be described by the
Michaelis-Menten equation .

Speed of the reaction maximal indicator is different( 83 A E/mg protein.min.
without phenolic compounds and 14 A E/mg protein.min when adding phenolik
compounds), but the values of Michaelis constant Km are the same (16 Mm) for
both cases. This fact indicates that the inhibition is noncompetitive.

Thus, the peroxidase of the barley malt is inhibited by tea leaf phenolic
compounds.The inhibition is noncompetitive.It can be suggested that barley malt
peroxidase may actively take partin the oxidation processes, proceeding in beer
and it can be concluded, that by the regulation of oxidation processes with tea
leaf phenolic compounds the significant improvement of the beer quality may be
achieved.
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5M0: Leaggwols 3gy®BbgmdOL dgdsbobozos

50390 @ 15350553300

mombdf30030560 LoLmGEM—L5dgMEBgm Asbdsbols
Brm@s© Lsbbsgo 3mddobocmgdmmo 3m3s mMHsbM

boe@s@ bsbbsgo mombdf3030560 bsbmagerm—bsdymebger dsbgsbol 3000d0b0-
9079¢00 378> MO3s6m Jgo3s3b: 005356 Lobbolbl (bemewl), Gmderol J39005 bGHOIH,
©59969041¢m05 b050053B0MH053989c0 ©s dmbbremo Bragerob bogsbol gsdsxzs@orm-
39090 06060 ©6980; 33900 39MHOINMNYH 69O, BGMIgerms dm@ob bsyg-
690 moen3by Jerogdom 3mmsgligdeiemos bsggamgero, 3gan@ol 3sdszbgog-
909¢00, 39dH0IH0 0Bs MEHFsbm, 053505, 3MJVO 9b HMBs30mo grmsbo.
00053560 Lobbobol bossgdo d93mobsl, dmbbomero bremol doHbg JnoFiHgds 939
b00oabs9O©d53589c03 s dmobogbl dmbbrero Bmenol doGol shgh3sL. 58 mmb
0990508590 000l Bergnols 35053560003909¢00 339HO00 06H0d0 ©sbgdoE, HmIY-
o dmbbsgo bosagol 390e980L Jodgdl FGol 30brlbrms, 390eol dodsto
396133929¢00 39mboo ©s Lo®mdom. bmeny@a bsbbsgo 3m0d0botgdwemo dwds
mO3obm 5 G0¢w05bs 8564565 5ol BglrHlosdbmao, 9bghamosdbmgo, 396930l
5330l s 30MmaHgbrero Hgdbmaenmyos, Mag 50 bgemmdo dzbogremo bosbergs.

Lol d9m@bgmdol FoMdo@gdmwo gob3z0ms®mgds ©IdM30IOME0S
565 9339 993 @S30580 5OLYOMOo Fob6J969d0Ls s BMfYmdowMdgdOL
LHMO 459my9bgdsBHg, 96999 SHEOl MBOM LEOMEYMROEIOL S ToWo-
90om3mgdMHo 35bgdob9d0L 8943bsBY 3, §399b0l d49690603-3w0dsE MO
(9W0IBRIO0 300HMBJO06 Fodmdobsdy. gl 30 HoMTMoyqbl Fobdsbso-
989690 mdoL 9HNYGOHM, Y439esHg MBOM OO 53M3BIL, HMIgEoE s-
3930069005 LELMGBM-15dgMMHbgm FobJsbgdol doge Moy 1330530396
0530090M90gMb, OHMYMOOEBSS 93OMEHII603MM0 Fmmbmzbgdol d3s360
5339 (H99603960, 53MMBI0MEMY0MH0, 93MmbMmTo3MMHO s LomMysboBs-
30M Immbm3zb9gd0l MHPMogHPNTgmozLgds.

6050530, GMYMEOE oLTMT3909e0 TolBos, boliosmYds NGO MHOYO
530H039960-09456039600 ©5 ¢9dbmermaom@o m30l909d0m, HMIGWMS 3020
Bo LoFomms 6050l FMTo3900LL, MOE0MBIMHO baMbgdols s dgls-
05dobo  356go69d0l F9dwds39d0LsmM30L. 50B0TbEOl  Qom3oeolfiobgdoom
B396L Boge 890935305 B0soRoL DM@ Lsbbsgo 3m3doboMGdO bo-
LOREM-b59gOHBYM Fsbdsbols 3MBs MEYSbM, GMIgeoE 990393, HMyMO3
35L0v® (Lobbolo — bLmwo, 439MHEOMO Lsbbsgzo WsHgd0, HossYRITNMT>3g-
090 s IMbBMEo BooaRol BMEOL godsxzsMmmMM3909w00), sg3g 99GH0weO
(369D 56 OME 300 3msbo) 3/8s MmERbMgdLS.
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3MLgdo B Bobbogo MMPBMgdo (Lydsowsdzowo 1997:  Lo-
950553300 1999) s Lbgs 05Momgdo (bocoii ... 1978: 568) 396 mBGO6-
39yma39b 9OHMOOMMEs© b3zbol ™l dmbbmeo Bmemgdols yox3sMomnmzg-
05l QO 58539 BMEgdol BLBZIOOL (JoMOL) bosIROL BsMT3905L (5B9R3L),
93965Mm0Lm30L BBZMS LOLEBHIIOL 11533930 SGOL JOBIOMMZ9d0L, d39bscgms
53300 Bbsdo BoMg39mWs doWSHYOOL AL3MBOBS S B39BIMYJIS BTy~
60 BOI—-3963000560900L5M30L LyFoOHM 30MMdgdOL F9ggdbsl, 3939¢>300L
80090 3960MOL 363z mdsdo.

mmbd(3m030560 Lsbmxgem—bs3gm@bgm  dsbJsbol BmermMo Lobbsgo
3M300606M900 399ds MmMsbeml 30693503900 Bdgds Bobznbgdos bob. 1-by,
MmIgeroi 990393L: bLobbobl (bmenl) 1, MmIol J39s FbG0B, Imbbmwo
Dmol doMol 2 Fbotgl, 30™BIEHJobol Lodmsgdoom, oygbgdwos bos-
5B 353909e00 3 s FMbbMo Bmerols 11 Lodsbol AsFoRIMMNM3)dg-
WO 339MPOMO 0M0d0 6900 4 (6930 39MFH035CO LOdGEHYILMb Jdbo-
96 3mombgl); 33960000 gL 5, HMIgEms Mol Bsygbgdwyenos s53dMe30
O30 6 ©> OMIYWBIIE I0EIBOM ©oYI_IOTILOos LdEZW IO, BYX-
Aob (6050530L) 25955363096 9d90, 5JE0IM0 3)ds MMRDM 7, Fogs0mS,
3M9B0 96 OMFHIE0ME0 3mobo. 535bmsb, 53dMs30 rowg0 6, 300sbmEo
490199 BHMOH0m 8 s J9MPIBMEO o390l 9 Lodwowgdom, 3069053039
5055 535390609390 GMoGMMOL Lo s3MOL SIMMTY3 o3msb 10.

Do Bobbsgzo 3m3d0boMGdMwo 3/ds MGYSbM sdsaMgdMos Bo-
LOREM-b59gOHBYM F56Jobol Bs®BMBY o 3domdls 9dgabsotrs: doms-
35600 Lobbobob (Lmerol) bossado dgFHoLOL, LHe LoMMIgdwg, IMbbreo
Dmol 11 doebg 2 89036905 51939 BoogaRsdm®dszgdgwroa 3 s dmobgbls
9mbbo Bmerols JoMolb 6050l sBgBR3sL (Bob. 1, s, 8); booswsydo dmsz3560
Lobbolbol 1 dglizerols ImdgbEdo 3mPsmdsdo IMEOL QoToRIOMMZIOIILO -
Bgdoi 4 (bob. 1, 3), MdmIgaros 60500l dmbbreo Bmerol Jodgdls 12 FGHol
390330090 B 370boo (bob. 2).
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65b. 1. Bossgol Beumr@a LsbBsgo 3mddoGomdrwo 828 mGysbel J06g8sdoznhHo
bggds: o — 339MEbYEO; B — 13565 byo; 1 — dmsgsMo LabboLo (Lmeo); 2 — Bmbberywo bemwol
}L3IM0; 3 — BosABIFNMT390900; 4 — BMbEMO DBMEOL Y53oGBsMHMNMZ9dJ0 0MOdO ©BY-
30; 5 — 239M0M0 39MGH035C0HO ©6JB0; 6 — BOGHBOL (MMESFOMWO FMbOL) wowg0; 7 —
RMIBoL ©s6900; 8 — MHxMIEHMMO; 9 — 3560060 Fos373s; 10 — BHGSJEHMMOL LoddwszM0ol
0063930 0o30; 11 — dmbbryewo Bemero; 12 — dmFMmowo boswoyol Jodo.

Fig.1. The kinematic scheme of strip tilling combined working member: a — side view b —
backward view; 1 — main plough-share (wedge); 2 — tilled soil bottom; 3 — subsoil plough; 4 —
expanding lateral oblique knives 4 for tilled strip; 5 — lateral vertical knives; 6 — shaft of mill (rotary
plough); 7 — mill knives; 8 — reducer 9 — cardan drive; 10 — PTO shaft; 11 — tilled strip; 12 — soil
hump.

J 5+8 150
15+30 1,9

12

e

HSens
ot
VX
e
]

&
o
X
5
PNy

e

15+25 159
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65b. 2. 6050l dmbEMWo Brmwo Bsn®G3539800 © §98GMMIBom: 11 — Imbbrwo bm-
@o0; 12 = 605@o0L BmEol dmFMHowo Jodo; 13 — Boe®Bsg39dw9eo Boswso

Fig. 2. Tilled soil strip (deepened and expanded) 11 - tilled strip; 12 — soil strip hump; 13 —
deepened soil
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6050530L B Lobbogo 3MIdOBOMYOMEO Bds MERIBML Lodrswg-
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FIELD: AGRICULTURAL MECHANIZATION
ALBERT SAMADALASHVILI

The Working Member of Four-Row Strip Tilling
Combined Agricultural Machine

Existing strip tilling tools cannot ensure expanding of already tilled strips
and deepening (swelling) of soil at the bottom of these strips, as well as they
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cannot create necessary conditions for expanding the growing medium for the
root system of plants, weeding in the plant protecting zone and for their normal
growing, over the entire vegetation period.

The kinematic scheme of working member of four-Row strip tilling combined
agricultural machine is shown in Fig.1, which comprises: plough-share (wedge) 1,
from the bottom of which, toward the strip bottom 2, by means of bracket there
is mounted the subsoil plough 3 and expanding lateral oblique knives 4 (knives
create an to vertical plane) for tilled strip 11; lateral knives 5, between which
there is inserted the drive shaft 6, on which by means of splines there is mounted
a substitute, the underground lifter, an active working member 7, for example,
mill or rotary plough. In addition, the drive shaft 6, by means of reduction gear
unit 8 and cardan drive 9, is kinematically connected with PTO shaft 10.

Strip tilling combined working member is fastened to the frame of agricultural
machine and operates in the following way: when the main plough-share (wedge)
enters into the soil completely, the subsoil plough 3 also enters into the bottom 2
of tilled strip 11, and it makes soil swelling of the tilled strip bottom (Fig. 1, a, b);
when the main plough-share enters into the soil the expanding knives set 4 (Fig.
1, b) in action as well, and they cut the humps 12 on the tilled strip at a certain
B angle (Fig. 2).

By means of strip tilling combined working member, the tillage may be carried
out at three regimes: 1. Cultivation of non-eroded soils, by crushing or swelling
the clod, when the main plough-share (wedge) 1, the lateral knives 5, expanding
lateral knives 4 for tilled strip, the subsoil plough 3 and an active working member
— mill 7 are set in operation; 2. Swelling of eroded soils, without overturning
of clod, when the mill 7 is off and the main plough-share 1 is set in operation
together with expanding lateral knives 4 and subsoil plough 3; 3. Cultivation of
wet soil with partial overturning of clod, when the main plough-share 1, lateral
knives 4 and 5, the subsoil plough 3 and rotary plough are set in operation, and
this latter one is mounted at the place of mill 7 on the drive shaft 6.

Following above stated, it is possible to make the following conclusions:

1. When using the wedge as a main plough-share, much less force is required
for crushing the soil than with other tilling working members. Thus, it is
considered energy- and resource saving working member, and contently, the
costs of combustive and lubricating materials is reduced as well.

2. We just have developed the hourly productivity of tillage with combined
tilling working member (W, = 0,36 \A [Bo(n—1)+Bp n], where V, —is an operating
rate of machine, m/sec; B, — unploughed strip width, m; B, —one plough-share
working width, m; n —number of plough-shares), which is essentially higher, than
when tilling with ordinary ploughs, and consequently, the costs of combustive
and lubricating materials are lower as well, and therefore, there is reduced the
environmental contamination with exhaust gases that in-turn, makes it more
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profitable to farmers. Thus and so, it should be regarded not only as energy- and
resource saving technology, but as environment protecting technology as well.

3. Since the soil, remained unbroken between ploughed strips, has a rest, and it
will be cultivated in the following years, there will be preserved the humus layer
in the surface soil and the soil erosion processes will be weakened, that will result
in increasing productivity. That is why this soil cultivation method is considered
a nature protecting technology as well.

4. Due to fact that the eroded soils share in the country as well as throughout the
world is quite large, cultivation of various soils with combined working members
at appropriate regimes (at above mentioned three regimes and by regulating the
main plough-share (wedge) deflection angle with respect to the soil), will enable
us to prevent the development of wind and water erosion processes, reduce the
soil resistance to agricultural machine that will result in reducing tractor engine
power, and consequently the costs of combustive and lubricating materials as
well. That and so, such soil cultivating technology (agricultural machine) should
be considered an energy- and resource-saving, nature protecting, rational and
advanced technology.
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DIRECTION: ENGINEERING. FIELD: COMPUTING/IT

ELZA BITSADZE

Modern Trends in the Development of Social Networks

A social network is a virtual circle a particular person’s acquaintances where
this person is the center of the social network, his acquaintances are its branches
and the relations with these people are links.

Today there are several hundred social networks in the world. It has been
estimated by an analytical company «ComScore» that in 2011, 82% of the world’s
internet users used social networks (1.2 billion people), and one minute out of
every 5 minutes of the internet time was spent on any social network.

Social networks mainly developed in a quantitative way adding more and
more users, but today they are changing into a qualitative development stage
implementing more new services for their customers.

These are the main trends in the development of modern social networks:
1.Technological development of social networks; 2. Socialization of internet
resources; 3. Development of thematic social networks; 4. Implementing social
networks in business.

Technological Development.

The development of social network technologies is multi-faceted, but it is
possible to identify a number of key trends:

— communication tools. Communication is the basis of any social network
which ensures their development. Nowadays, there are many popular social
networks involving all means of communication of real life in their projects
(Facebook has already included the e-mail technology in its project). In the near
future all types of communications will be in social networks.

—content. Nowadays, social networks use «User-Generated Content» principle
which means that they offer necessary tools for their users to create relevant
content. This model works well, but there are not many professional content
creation tools, and the users are demanding more various and high-quality
content. Social networks used to try to form the users’ content into a structure,
later high-quality content filtering tools were created, and in the near future
content creation and editing features are expected to be elaborated.

— E-commerce tools. In recent years, social networks have been trying
to integrate with online stores and to elaborate e-commerce tools among the
customers. This is a very promising segment because today the e-commerce
market size is several hundred billion dollars, and social networks have hundreds
of millions of users.
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Social networks are already creating special platforms for e-commerce
(Facebook Marketplace, Second Life Marketplace). It’s profitable for them to
create buying and selling platforms. In this case the social network will play a
mediating role and make a profit through commission fee and advertising.

— advertising technologies. The main source of income for social networks is
the development of advertising technologies. Social networks have an enormous
amount of information about their users. This allows them to carry out targeted
advertising display. Behavioral technologies have actively been introduced to
social networks. The advertisements offered by them are based not only on the
user’s profile, but also on his behavior.

Socialization of Internet Resources. In recent year, socialization of internet
resources has become particularly common. Already almost all the major internet
projects contain social feature. This process can be divided into two large groups:
1. Integration with social networks. 2. Developing social features.

Today there are many millions of web-sites integrated with popular social
networks (information sending buttons in social networks, “Like” button,
comments instruments through social networks and many more).

The next step will be implementing specialized integration platforms that will
enable the user to obtain all the information that is in a social network when
being off the website. The same process can be carried out in the reverse direction:
the user is over a social network and gets information through other websites.
Besides websites the socialization process is also common with attachments.
For example, Microsoft Corporation is actively acting to integrate its Outllook
program in social networks.

Development of thematic social networks. In the last decade general social
networks used to develop in the world. Recently, special thematic social
networks have started to develop. There already exist some thematic social
networks for IT professionals, tourists, athletes,politicians and scientists.
Among them is Moxie Moms (moxie-moms.com) —social network for mothers,
Geni — Genealogy — Free Family Tree (geni.com) —social network for families.
However, there are still many free niches which will be held in the near future.
Implementing social networks in business. Social networks are widely used in
the modern world of business. This whole process can be divided into 2 groups:
1. Using social networking in a company’s internal activities; 2. Using social
networking outside a company.

Various information systems have long been used in internal activities of
a company but their active socialization has started recently. The world IT
companies were the first,in thisregard, for which it isimportant to ensure effective
communication with their employees in various parts of the world (Microsoft
Corporation, Google, IBM, Apple, Cisco Systems and others).

One of the first to use this approach was the leader company in internet
networking technologies - Cisco Systems, Inc. It developed internal corporate
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social network in which it included internal corporate blogs, educational
materials, video calls, encyclopedias, and other elements of social networking.
Cisco also opened a “communicative competence center (Communications Center
of Excellence, CcoE) to assist the company staff to use all the advantages of this
social network.

Companies use social networks in their outdoor activities in a variety of tasks:
attracting clients, staff searches, image creation, and more. While they previously
used other services for this purpose, nowadays social networks are more widely
used, and they are more effective in solving the challenges facing the company.

According to a consulting company, Gartner 50% of large companies will have
internal Facebook-style social network in 2006, and they will be well-built in the
company’s business processses like e-mail and phone.

It can be said that social networks are going to develop at even more rapid
pace in the near future. The world social networking market is already saturated
which increases competition. In competition one of the main ways is innovation.
Social networks reveal their innovations in the development of new features.
Above all, comprehensive socialization of internet resources, development of
special thematic projects, business integration with social network platforms and
unification of popular social networks are likely to happen.
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FIELD: COMPUTING
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Optimization of checkpoints interval in accordance
with error checking control system parameters

Problem statement: Check pointing and rollback-recovery are well known techniques for
increasing the reliability of computing systems and for providing its fault tolerance. With this scheme,
a process takes checkpoints from time to time by saving its state on stable storage. When a failure
occurs, the process rolls back to its most recent checkpoint, assumes the state saved in that checkpoint,
and resumes execution. Hence the only lose is the computation time between the checkpoint and the
rollback plus any data received during that interval that cannot be recreated.

If the checkpoints are too infrequent for the error rate encountered, much computation time can be
lost to rollbacks. On the other hand, too frequent check pointing results in an unnecessary increase in
computation time due to the overhead of saving-system states.

Thus, it is clear, that correct choice of checkpoint location is important.

Many researchers have studied checkpoint optimization problem, but in models, presented by them,
is not taken into account hardware and software error checking and control system parameters. These
parameters have significant impact on the execution time of computational process, therefore taking
into account them will increase adequacy of the model.

The purpose of this paper is to present a method for determining the optimum inter checkpoint
intervals that minimize the application execution time.

Problem formalization: We assume that the checkpoint can be created at any time during
computational processes.

Let tq4 denote the execution time of the computation process without failure.

We adopt here the viewpoint that distribution function of the time interval between interruptions of
the computing process for the failure is exponential. Let 4 denote the parameter of the distribution
function.

Failure is detected by the hardware or software error checking system. Hardware detects a failure
during execution computational process, and software detects a failure at end of the computational
process.

After detecting a failure by hardware, failed instruction is repeated predetermined number of times.
If instruction retries are unsuccessful, system is reconfigured and computation process restarts from
checkpoint.

After detecting a failure by software, system is reconfigured and computation process restarts from
checkpoint.

We introduce the notation:

P,x — the probability of a failure detecting by hardware error checking system;

Py —the probability of a failure detecting by software error checking system;

T4, Ty, - Ty — the time interval between checkpoints;

tss —the time required to perform checkpoint;

tsq — the time required for computational process recovery from checkpoint;

T,y (T4, T, ... T,) — the total time spent on application execution with taking into account the loss of
time required to save state of system and to rollback after failure;

E(Tyy (74,72, .., Ty)) — mathematical expectation of random variable Ty, (t1, Ty, ..., Tp).

Formulation of the problem is the following: We shall determine such intervals t7,79,..,75 ,
which minimizes the function E(T,,(ty, T, ..., T,)) under condition¥-; 7; = ty.
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Mathematical Model: Since the occurrence of failures obey a Poisson process, their detection by
the hardware or software error checking system obey Poisson process too with parameters
respectively: g = Pogd and Ay = (1 = Pg) Pyi A.

The probability of an application execution without detection of failure equals
1- e‘l(l‘Pak)(l‘Ppk)tag.

Let V¢, (t) denote distribution function of the application execution time. V¢, (t) =Pr{T,, <t}
by define. It’s evident that, if t < t,g,
1) during application execution, failure was not detected by hardware error check system; 2) during
application execution, failure was detected by hardware error check system.

The probability of the first event is equal e ?akfas_ and the probability of event that application
execution time Ty, < t, with condition that failure is not detected by hardware error checking system
is equal e kg + (1 — e_’lpktag)Vtagﬂm (t = tag)-

In the second case, the probability of event that application execution time Ty, < t, with condition
that failure is detected at the moment x < t,g, equals Vi, .c,, (t—x).

Viag (t) = 0.If t > t,q there are two contradictory possibilities:

Summing all existing events we get the equation:
Vtag ®=
- - - t -
€ Aaktag (e }“Pktag + (1 —-¢€ Apktag)vtag"'tsa(t - tag)) + fO “ Vtag"’tsa(t - X) d(l —-¢€ Aakx)‘
By similar discussion for the function Vtagﬁsa (t) we get the equation:
Viggttsa (D) = e~Aak(tag+tsa) (e—apk(tagﬂm) +(1- e—/lpk(tag"'tsa))vtag.,_tm (t — (tag + tsa )) +

fotag+t5a Vtag.},tsa(t _ x) d(l _ e—lakx).

Using Laplace-Stieltjes transform for these equations we get the system of equations:

[+ ~AakHApr+S)t, ~hpktag)a—(ak+s) t Aak —(Aar+s)t *
IVtag(S)=e (Aak+Apkts) ag + (1_e pk ag)e (Aak+s) ag+la;ﬁ(1_e (Aak+s) ag) Vtag‘”sa(s)

o~ (Rak+2pr+s)(tag+tsa)

1_((1_e—/1pk(tag+t5a))e—(lak+s)(tag+tga) N /1/1‘;—55 (l_e—(/lak+s)(tag+tsa)))
ai

l Vtzg+tsa (s)=

)
Calculating the derivative functionVﬁ;g (s) at s = 0 we obtain that the average execution time of the
application equals
= 1 All a, sa)— A a, sa - _Aa a, - a'll a, sa A’ sa‘la a,
B(Ty) = 71 (et 1)elmlantta) 4 (1 = e-hsto) (1 — gttt
@
This expression can be reduced to the following form:
1
E(Tav) = m ((elaktag— 1)elpkfag e@aktpi)tsa + 5(Aak: Apk: tag' teq ) 3)
Where
(5(/1‘110 Apkl tag‘ tsa = e/lak(fag+tsa) (elaktsa_ 1) + (1 _ e/lakfag)_ e}‘pktsae_laktag (elak(tag'*'tsa)_ 1)
Easy to prove that ﬁ(lak,lpk, tagr tsa) € o(4) (s little-o of A). Then, with accuracy o(4) can be
written:
(g trpptsa
E(Tm]) = % (elaktag_ 1)elpktag (4)
ak
Determination optimal intervals for checkpoints: Using the expression (4) and the method of
Lagrange multipliers, we can prove that for a fixed n the function E(T,,(tq,75,..7,)) takes a
minimum value only if 7, =1, = ... = 1, = 1, i.e. optimal is only equal checkpoint interval.
Then the formula for calculating the average execution time of the program will take the form:

E(Tav(‘[)) = % ([taTg] e(lak‘*‘lyk)tga(elak(T‘FtSS)_ 1)e/1pk(‘t+tss) + E(TtA))t
a
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tag] . . o .
Here Ty, = ty4-T [%] is the time of last stage of application execution.
Using this expression, we can easily prove that
lim E(Ta—y(‘[)) = Le(lak"’/lpk)tsa(eflak('ﬁ'tss)_ 1)e/1pk('[+tss)
tag— tag AakT
From this expression follows that:
~ fag (AgrtApk)tsa ((@lak(tHss)_ 1) adpk(T+tss)
E(Ta,,(r)) i Sa(e ak{THss l)e PRiTFss )

Where = sign denotes asymptotic equality.
To determine the optimal interval of checkpoints (t°) we need to solve the following equation
i
E(T,,(1) =0.
As a result of the corresponding calculations we get the following equation:
1= (Mg + Ay )T = (1 = 210 ) e Ak +Ess) (6)
As we can see, this equation does not contain the variable t,4 and t,, therefore, we can conclude
that the optimum inter checkpoint intervals, that minimize the application execution time, does not
depend on the execution time of the computation process without failure and does not depend on the

time required for computational process recovery from checkpoint.
To solve equation (6) we consider the equivalent equation:

In( 1- (Agg + Ay )1°) = In(1 = A °) + Ao (T° + £55) = 0
Solving the equation, which is obtained after approximation of the function —ln(l— x) in this

2
equation by quadratic polynomial function x + x;, we get:
o 2t 2t
= = 7
T \/Aak+2/1pk (Par+2(1—Par)Ppi)A )
When Py, =1land Py =0, ie. failure is detected only by hardware error checking system,

equation (7) will look like this: t° = /% and it coincides with the expression derived by
John W. Young in 1974.
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FIELD: INSTRUMENT MAKING INDUSTRY, AUTOMATION AND
CONTROL SYSTEMS

TAMAR TSKIPURISHVILI, KARLO MGALOBLISHVILI, GIA
DADUNASHVILI
Determining Microelement Composition of
Edible-Therapeutic Balsams and their Control by Nuclear
Magnetic Resonance

Plants of wild flora play an important role in satisfying the demands of
national economy and medicine as well as the demands of human beings for
plant products. This problem is especially important for the creation of new
products with high biological values, when the development of multicomponent
and complex substances such as balms is concerned.

As it’s known, balms are extractions from different nutritious-medical plants
with addition of many nutritious components and belong definitely to nutritious
as well as to nutritious-medical products. It’s essential to develop the highly
effective and reliable methods of constituents and ready products, to generalize
the results of analysis.
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From time immemorial balsamic drinks have been used as curative and tonic
remedies. Furthermore, balsams , as a rule, contain the nutrients and trace
elements necessary for human organism.

There are two different groups of balsamic drinks: the first group consists of
vegetable composition balsams; Balms with vegetable and animal composition
belong to the second group.

Every plant and animal origin ingredient in balsam composition is represented
in the form of trace elements finally and thus defining their trace elements
composition gives us full spectrum of balsam composition.

We have carried out research works into the second-type edible-therapeutic
antiradiation balm “Graal”, which is registered in Georgia, Ukraine and Belarus.

For investigation of trace elements existing in balsam composition we are
applying the nuclear-magnetic, proton-magnetic and electronic-magnetic
resonant methods. Since the nuclear-magnetic resonant spectroscopy, particularly
the neutron-activation analysis, is one of the mostly informational methods for
investigation of atomic field and molecular structure.

Nuclear reactor is the most convenient means for controlling the content of
microelements.

The calculation results have shown us that it is possible to obtain the high degree
of accuracy for determination of trace elements in case of separate determination
of each component through application of measurements of analytical devices
radiation treatment regimes.

It is necessary to classify the main trace elements, to be determined, into
three basic groups. For activation of elements from the first group (Si, Al, Fe,
Mg, K) very useful elements are the 14 Mev neutrons. In order to determine the
elements of the second group (Mn, K, Na) there are applied the thermal neutrons.
By means of them it is possible to determine simultaneously the compositions of
these elements during measuring the radiation treatment in the same regimes.
In order to determine elements of the third group (Ti, Ca, P, S) it is necessary to
apply special regimes and measurements. Generally, the very efficient way is to
apply the more efficient analytical device which comprises the generator as with
14 Mev rapid neutrons, so with thermal neutrons, the semi-conducting gamma-
spectrometric component.

The ratio error values differ from each other in compliance with certain trace
elements but do not excel 10%.

By using neutron-activational analysis methods , we have studied
microelemental structure of balm "Graal", the following elements are identified:
sodium, magnum, aluminum, chlorine, potassium, calcium, magnum, copper,
zinc, boron, rubidium, molybdenum, iodine, and barium.

Studies of microelement composition of balm enable us to control their
composition.
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FIELD: MECHANICAL ENGINEERING
OMAR KIKVIDZE, ISIDORE KACHAKHIDZE

Quantitative Calculation of Vibrations of Single-Axis
Trailer in MathCAD Software

Let’s consider the numerical calculation of vertical and horizontal vibrations of
single-axis trailer. The differential equations for numerical integration in MathCAD

software program, are presented in non-dimensional form:

Z,=2,
. 2n,, P} P, 2n_, 2n
Zz:_P_ZZ_P_gZ7+P_(;Z}_P_ZS_P_Z4
10 10 10 10 10
7,=27,
2 P} +P; 2 2 Py
Z,=-Z,+ 7,07 SNy iz N7 05 ()
PIO Pl() 10 10 PIO
Z,=7Z,
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Z,=2,
p? 2n P’ 2n P’ 2n
ZSZP_ZZ] P_Oozz 72yt POO Z, P_zz7_ POO Z
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where the following designations are accepted:
al’ cl? c c c a
—=2n; —=P;, —=p}, L =P;, 2=P], —2=2n,,
I I m m m
0 0 1 1
= V o« c , o , T.X STV S,
V=—, —=2n, —=P°, —=2n,, X=—, Y==, V1=,
P,/ m, m m L l L
T=Pt, =, Z, =0, Z,=¢, Z,=V,, Z, =2, Z;=X, Z, =X, Z,=Y, Z, =Y.

here, (X,Y,(p,Yl) - are the generalized coordinates; o),0 - are the viscosity factors of viscous

elements; c,c,,c, - are the coefficients of rigidity of the elastic elements; m,m, - masses of trailer

and wheels, accordingly; I, - is a trailer mass inertia.

The equation system (1) can be written in the vector form:

Z:F(Z(t),t) ),
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where, Z=(Z,, Z,, Zy, Zy, Zs, Zgy Zoy Z)'

For the start time t =0;; Z -vector components have the following values:
— T
7= (0, 0,0,0,0,V,0, 0) 3)

The differential equation (2) with condition (3) conventionally represents the Cauchy’s problem. For
solution of this problem, there are used the Runge-Kutta numerical method with a constant step. The
method is realized in MatchCAD software by means of built-in function rkfixed. (yo, to, t1, M, 2) [2].

y0 —is a vector of initial values, t0 — is a value of initial point t1—argument final value,
M — number of steps, for which the numerical method detects appropriate solutions, D —
the vector function of the right part of the equation system.

The outcomes of the analysis allow making the following conclusions: 1.The clear-
ance increase in the trailer coupling unit leads to increasing axial loads; 2.Variation of
the parameters of the elastic damping element in the trailer coupling unit causes multi-
ple-value effect on trailer motion amplitude. In particular, the higher is pliability of the
elastic element (that is, that strength is lower), the weaker are impacts, but starting time
increases, that is, that the dynamic of the development of speed goes down. Therefore,
it is not recommended to lower the breaking point (¢ = 0,32 -105 sec/m. a0 = 2,85- 103
N - sec/m. The excessive increase of strength causes an increase in impact force, that
increases dynamic loads in the trailer; 3. Increasing speed of the hauling plant causes
an increase of speed of traveling speed of gravitational center of trailer at the initial time,
but after 10 seconds their values are almost the same for any kind of hauling plants.

65



040400 6IMINTNL LOLIIBNB(M J603IMLOGISNL 3(03dT, 2013, Ne2

MY0: BHMBL3MOGO

8HoEMb 3mposdzoe, mBs 933908300, XIG Bmgmgsdy
bogdoMmM39wmL BogMMsdMMoLM (LoGMbbodm) gbols
3mbs3390m0l 9gdl3gMm0agbEsmMo 33emg3s

bdo®osdo dmEgdaemos amoamemgoo—-Bmenmdol bsg®omsdmmobem 3bol 360d369-
@m3bs ©@3A306H:0079 Lo®®obbdm®@m 3356000 Lo@®sbbdm®Ger Lodmsengdsoms
6535000l 8cad®H50md0l 0699bLogMdOl, F90s039bcrmdobs s 93MTsBsMgderols M-
Jd90%Bg dmbryero 6980l gosbsfoengdol 99b39G009bBse®o 33e¢930L 890093980.
030605, HMI bs@®HbL3MEGM bs3o00l 06Bgblogmdol 8600369ermd9d0l (33¢r0-

@905 bsbosmgds 093390005 3odmymaoemo 3034900 9609369¢nmB9d0l 356939
390 F0sberm9d000 M5bsBsGO dsbsfoegds asdmfagmemos ol as6ds3emdsdo

Ls®sbb3mBHBM Lodwsengdgdol #fy39d0 0md®Hscmdoom. 33¢r93980b Jgogase domg-
39900 W9Y0dndYg dmbrero aB30Hm30L Lo oDy  Jowgdremo 0bgzMMIs30s
3MGE0EIOI0S FH0engoo—heaencgol bsghomsdm®mole bagbsm dmbszzgool gbol
bsgzs®ol 89698¢nmds—09300bbGOwJ300bs s ©9500eo@sgool 36mgddomgdobso-
300L.b5965dmBobM 3 Bob Bmmo-beagnmgo-crsbBbeomol 00653390000 3M0gMmegool
bad®36L3mBHHM 335600 ImdMHsmBol memasbobszool gsrdxmdgbgdol @mbolidogdol
0909853905, 020903 005932996985 bs@®sbL3mem bs35c00b 0699bliogmdols domg-
3¢ 360036900398, T9503060905L LaEobb3mGBHM dr3gb9dl, »bGOb3geymanl
3306000 b0o©30Ls 5 03 Bag3M0350s9356900L Tgrn396bgdger 36m3gbb.

XXI b59932960L obofgolido AMBEOM GHOMmIBLEMOEOL 0gMLsbol 3mbo-

GOMO (330 GASL ™Mb SBEsgl Moo bgyeBom®mo 990990, MHMIgwms
9sL93Hodg00 s 3600369wmds 0dwg3s Log3dzgEl G9i3slicogl ol Mmyme s
0930Mmb5¢ME0, 9gOHM36Mwo s 363H0BIBE MO BEHMSEYY0IE0 QodMf-
3939. 9o M®oEbgl 0939936905: oBOOO MoMYbMBOL LogBom-Bo@Mob-
L3MOEGM 9990b3930L FJIRO® 5@5F0bMs OLILOBMYGOOLS > WHM)330L
50 g6Md0L J0M9gdgo MbY; 4obMIbEgdso 9bgeyool fysmmgdol dmb-
956900l BOS O 2o6M9dMI339e 39M9gIMNDY bgAdBH0IMHO 2o3wgbs; Yzgas Lo~
bol G6obL3MMEGH0m 558056900 gooY3560Ls S BZ30MMYdOL FosBo30L
9m3096900L 399003030 BO, HMIYX0E 353300 YJOWOS MIMAMO3 MdOY]-
GO LEGOBLIMOEM BROLEBHOIGHIOOL SMIL5335(0OL LOIW3MIYJOb,
31939 BoB®IBL3MOEM 6535009001 MK OLE03MNMO FoMHMZ0L B EMbgL-
0b.

LodoM0039 MU 5©IMBOZY-EIBOZGNOL 5T5353806M90GI0 LoogE™MAMm-
00M BoL JogoLEBHMIDBY LHGMMPSTMOOLM FoIHBO0W37OOL FMFMIWMBdOLS
5 939960L B553EHMIMBOWM 356301 MoMmIbMBOL LHMSR0 2500JdOL 45dm
899000350 0HBMHYOs LOGMIBLIMOEM 653500l 06E9bLogMds, sbowro gBHol

66



040400 6IMINTNL LOLIIBNB(M J603IMLOGISNL 3(03dT, 2013, Ne2

9996908 mdol Jglodrgdemds M™mdo 30 360d369wm3bs I9brmMOos.

L5gMHMITMOHOLM  3bbmGEoMdo  3md3s609gd0ls  (COBA-Consultores de
Engenharia e Ambiente, S.A. (36O Gao05) s 9.3.L. GHOBbL3OMYgIGOL (Lo-
JoOHM3900M) 535090000 BoGHOMS M0AMgm0-Bremdol BogHmsdmMobm
3ol 3609369 m3650 G300 BoGEMbL3MMEGHM 3356dd0 (Bob.1) 53¢ m-
LB IMIOSMBLML H35300MGdIMO 33¢g30.

Bo@®oBL3MOEGM 653500l BMIMHMdOL 06FIbLOgMds s F9doY)bEMdS
(Beagymgadg 2009: 39-45) dog3-903690s gMm-gMo 3603369mzsb 3o0sdgBH®™U,
MH™39e03 296LsDPZMO3L IMIMOMIOL MBsRMMbMYdOL Mbgl s Lssg@GHmdm-
00 Hol 29mIgBHMm0ME HBMmIOL.

3003 m0-Bmmdol Logemsdm®obm gbols dmbszggmol 92 o 912
(B5b.1) LoBEBL3MOGHM 3356d0b FMbS 24 Lssmosbo (07.00-07.00) s3EHmbog-
Dom IMdM>MdOL MmM09bEGH0MIOMWO s HTMI0WPIIJWO JWSBOGBOEFOMY-
000 356950 omgzes (Korommarko 1991: 117-123).

B0

2

1\\

wsbbbymo
(LSIBHMYOY)

l%m@mjo

Bob.1. bLogOIMGOLM AHBOL BMMO-BmEmdo-wWsbRbmmol dmbszzqgool
360309gm0L LoG@BL3MOE™ 3356dol biggds

9Jb3960896GsWMM0 3300930l F9YRJ0Ts 963965, MM LogHMsTMEOLM
3ol BMMO-Brmmdo-wsbBbmol 8mbs3zgmol  moamemgmol bo@@moeb-
L3mOEM 3356d00 (65b.2, 65b.3) 439esBg 9BHo© OIGZOOMMEL FoMdmo-
396L 39-4 s 09-5 F0FoMYgds. 5©0b0db J0TsMgdgdBY 93E™MTo-
G990 gdolL oo Fgoagbl 12-22% s 96093690 m3bo GH30MHmogl do-
30LAHMOL Logbom BogsML. sELYBOTBZ05, HMI LoGMIBLEMEOEHM Bs3ool
LogOOM H5MEIBHMBST0 933 MT>BHMGdJms foo dg@os 30MY J0zMMO3-
AMMLgdoLs.

67



V. 3M3003300, 3. QI3330330N, XK. AM3M30dI

N,96m
gg 1 4
50 N\ / /\ /\ 25,0%
40 \/ \3 4 I\ 20,0%
30 \ D < \ \/A\ 15,0%
20 >‘ ~ AN / \ 10,0%
1 ‘ 0.0%

0
7 8 910111213 141516 17 1819 20 21 22 tbo»

B0b.2. LogMmsdmMoLem aBoL MHoYMEgmOL LoEMIBLEMOEHM 3356000 LsdBHMYE00L Pm-
©@mJoboggh IndMms30 LoBMBL3MMEM LsdwsEgdIMs B350l 0bEYBLOZMBYdO (3-4 JoToM0Nv)-
@9do)

1- AL9dJo 93EGHMIMBOIYO0; 2-0030M3BMOMLYd0; 3-LoBHI0MMNM 533N MGOYOO;
4-L5BHBL3MOGHM 653500 53BMBoBMYdgms oo 3GmEgb@gddo

N, 960
R A \ ,

60 WA \ 18,0%
50 / >>2’ / AN 15,0%
40 / \ / / 12,0%
30 ~/ /)9(/ ~\/ RS 9,0%
20 — < NN 6.0%
10 5 / 3.0%

0.0%

0
7 8 910111213 141516 17 1819 20 21 22 tbo

Bob.3. LogMsIMMHOLM ABOL MMM LoGMBLEMMEHM 3356380 Pmermdosb Lsd@My-
©00396 ImIM530 LoBMBLMOGHM LT dIMS 3ol 06Egblogmdgdo (99-5 JodoMov)-
@wgodd)

AL¥9d9)Jo 53BHMIMBOGd0; 2-00360M53GMIMBYd0; 3-LOGHIFOMMM 53EMTSEMIOYd0; 4-Lod)-
636b3MOEG™M 65350000 53BMT5G9MJOJMs oo 3Om3gb3gddo

0o 9600 053539006 BBL, HMT Lo@®MIBLEMEOEM Bs3ool 0b-
A9bbogMdoL 3603369 MdJIOL (33e0Egds BolosMYds B339SO dodm-
4mz30¢0 30329600 360336900930 go69dg. S9o0 0SB MIGO0MO M9bIBIMO
396550 gds 459399905 EEOL gobdsgzermdsdo Lo@Mobldm®mEm Lsdrswg-
09%0L MHYy39@0 dmdMMB0M S LEFIHMM0sbO AMS303000 FMAEMSZ0 LY BO3-
M 45005943969000m.

68



040d(0) 63IMINITNL LOLITIBNB(M IJ6N3IMLOGISNL 3(033J, 2013, Ne2

330930l 9900939006 Bomgms Bsbl, GMI sGLGOME Lo@G®MmIBLEMGOEM
3396d0 8603369c0m3b50000 G300 0, dommdg@gl d9-4 s d9-5 do-
O gd9g0bg IMdMm63 LoBMBbL3MOEGHM BsdsEgdgdL dMIMSMds MH9g3L
93390000 dmb3z93930m, Mob 2odmE 3356dol JoboAMIYdMsb Jocmo LoBdsty
LogMdbmds© 9390s.

95M505, LoGMBL3MOGHM 33560056 BB MgdOLLL, LogBom FmdMsm-
dob igligdol dobgz00, dVMEO 35¢ YOS 959;3060mL LoBdsMg Loo-
997, OG0 3 Bdw)oEgdIL 5393l MLsROMLME Fo0sMML 3356d0. dm-
39999 9990b393590 LoBMBL3MMEHM B350l 0bE9bLOZMdY, 3356d0L 3b6-
B0ZOSG0S O 3OBYOME0 INIOSMBOL MERB0DBOE0S 503 gdL IdMEgdl
390053390000 JoboyMIgd0sb ol LEdMEW MM 2o3wsdg 08MmIM>Mb 3-5 30/
Lo bLoBJsM00m. LEdMEIMME, 3356d0L gog3eol Fggas© JoYdMEO MM~
ol 6535030 50LsbYds LOgMHMITMEMOLM 25sD0390d0 Imbsfowg oo
G3060058(gm00l BsGMBL3MOGH™M 155 gdgd0L FFomdol 9BIJGHIOMDS-
9.

50IMBO3WgM -3GOl ©B5353006Mdgw dBgdDY LoG®MIBLEMGOEM
B30l 9995009296 mdoL sbsgrobo g30P39690L, MM AbdvYd 53EHMbOE)-
563mMFGHM LMW YdGOOL FOBOILME gMms 0BMEIds 9d0dg LoEHEmb-
L3MOEGM B399 gdg00L Foos, MMIGELsE 803493500 Logbom Logs®ols
06@&9bboM (339005909, OO0 FogolEBMgdbg 04d6gds W0sbGO Lo-
35¢0 Bmo.

Bo@®obL3MOEGM Bs3ool 0bGHbLogMdOL 9Ju3gMH0TgbGHIWMMHO 33eg30L
35M5Wgm5©  J080bsMYMdES 93EGMI>EGHMmIOWOL gMdgdBY Mo
5330003900l 5bLsDBP3MS 1B3g30sW MO LHLHMOOL LoOEGOOm. SOV~
60365309, ®MI Bwmdosb LBsdEHMgOol J0TsMMEGd00 BMIMIZ0 S33)M-
9539690900l ©0gMdgdbY IMLo  IBHIOMM39O0 “YOBEMIZPIOMES -
1539390 B3O 36033690 MdYOL 9.0. IMIMOMIPOEIE WoEHZFMHM M Bym-
956gmdsdo, 35906 MLz LYFGHMY00IB BmEmdolszgh dmdms3930L
039G 9bo bsfiowro 3560y ogm. 333900l 39Jyo© JogdrIewo (QyMdgd-
b9 Il oBH300m30L LOoWOEIIO0) 0bBMOTHF0S 9930 GOILP0S JEMIO0-
3 gm0—-Bmmdol BogHmsdm®obm bogbom dmbs3zzgomol aBHol Logs®ol
899690 Mds—6M93mbLEGHOJ300Ls s MYSBOWOESE00L 3MIMY]EH0MIOOLID-
30b.

159M5dMOHOLM ABOL BMMO-BrEMJo-sbBbmmOl dmbs3zgmols ymom-
@gmob LoGMBLIMOEGM 3356d0L IIMMBOL MEIYIBODOEF00L Qov)dxmdglg-
00l ©mbolidogdols 999853905, HMBY0E IRYIABIOS Lo MbL3MOEM Bo3o-
ol 06@&gblogmdol dowgdmer 860d369emdgdL, F999;306090L Lo MBL3MM-
A Im39690L, MBOHWB39WYMRL FHZ30MNBOZ0Ls O TZHOZOMYSY3569-
b0l d9R9gMbYd9W 3OHMELL.

69



B. 3M300330NKN, 3. RVIS3IN330XN, K. AM3M30dI

@OGHIOGNOS:

Begmgzsdg 2009: Brmgm3zsdg x. Logbom dmd®msmdol mMysboBsgos s Miog-
HObMYds. Jmmoolio: godmdEgdwmds ,oHbv, 2009

Konomnarko 1991: Komomnauko B. M. Opranmsamus u 6Ge30macHOCTH
IOpOXXHOTO ABMKeHuA. M.: “TpaHcnopt”, 1991.

Po63maa0bgl: sflivy 389690@mdoLs s BHGMBL3MME0L ©Y3s@Esa963s,
bsgdotmggenml ¢9d6o3meo Mmbogg®liodgdol 3GmEBglm®ds
0560 39e5330¢d>

FIELD: TRANSPORT

PRIDON GOGIASHVILI, GOCHA LEKVEISHVILI, JUMBER CHOGOVADZE

Experimental Studies of the Section of International (Transit)
Highway of Georgia

Due to rapid growth of the international transportation by Georgia East-
West linking highway and country’s vehicle fleet, the traffic stream intensity
is constantly increasing. However, the possibility of constructing a new road is
limited in time.

The paper deals with the results of the experimental studies of the vehicles
traffic flow intensity on the international highway’s significant part such as
Grigoleti-Choloki road, its structure and distribution of axial loads is applied to
road-train axes. On the cross-section of the 2" and 12" directions of Grigoleti-
Choloki international road section, there was carried out the purposeful and
independent classified manual 24-hour (07.00-07.00) counting of traffic.

The traffic stream quantitative data obtained as a result of experiments have
been processed by using special software program.

According to the results of the given experimental studies, as it is obvious
from the constructed curves of the reduced vehicles traffic, on the Grigoleti road
junction of Poti-Choloki-Lanchkhuti part of international highway, the most
intensive sections are the 4" and 5™ directions.

According to the diagrams, variation of values of the traffic stream intensity
is characterized by no evident maximum values. Such an approximate even
distribution is explained by continuous flow of traffic and step-scheduled civil
passenger traffic.
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It has been established through observations that in this case, traffic stream
intensity, junction configuration and existing organization of traffic enforce
drivers to drive at 3-5 kilometers an hour from the access-way to the cross-road
that causes the lower effectiveness of automobiles.

The analysis of traffic stream structure has number of light vehicles shown,
that the share of heavy vehicles is increasing along with the number of light
vehicles. Determining the axial loads applied to road-train axes was carried out
by using the special-purpose weigh-bridge.

The results of studies (the values of axial loads) are necessary for designing the
construction-reconstruction and rehabilitation works on Grigoleti-Choloki road
part of international highway.

Taking the measures for improving organization of traffic on the Grigoleti road
junction of Poti-Choloki-Lanchkhuti part of international highway, which will
be based in the obtained values of traffic stream intensity will reduce wasting
time and ensure uninterrupted cargo and passenger transportation processes.

71



040400 6IMINTNL LOLIIBNB(M J603IMLOGISNL 3(03dT, 2013, Ne2

3M0: 939690a0MdS
500656 3Mdgm0dz0e0, bgoBs sH3m90sbo
5®30M9deo bols 3mFgdo

bdo®0sdo 3sbboenmemos 503s0RIdMm3560 s6I0MYdemo dboo  3mFgdol 3mb-
LA®J30290 3sshY39H0Ls @ 3osbas®0odndol bszoombgdo. 30m3gdo dbs)ds
Lbgsslibgs batobbol, 15 % - dg B9bosbmdol djmby, fofzmgsbo xxodol mbgero
R03MIOOL 90569009 ©)989000. 56006030l Tgodengds 3s0mynbydwemo
0465b B3Ol 5b 3ersliBstbol bss®ds@oytg wgemgdo, gbsomdol brztoo 400
035.-0009, 39803, 9HFoa0 56006980l J9donbgz93590 053690 “30009MHgbs
3ododmen bmbol [obsbffotsdmmgdoyen mstnddo, bemenm m®dsgo s6I0MIdool 390-
0b393590 053L00985 HMFMGOE ¥I30YOILS© gsF0dmm 0ly ¥30GILs© T93290-
dmem Bmbsdo. osMHIsGMIO0L 360396G0 56 509dsH9ds 3 — 4 - b. Hgfbozmmo Ty-
©930 0000H939, 3mFol sdBsIOOLsMZ0L bsFomm 3m33579bgdol 356030 s©a9-
Boom, Bo3 3565306MmB90L 356030 3390900l  JH3356036985L o LagHIbMdrs
BOHOL 3mFol 5936996560560 sb.

3960 5a)H0os 59m3LgdMwo 333596 gdols (Kapacen, Camixoyxos
1986) 93mdlov® 99933609 gdbyg, 565 JorEm 99MJobmsb s 3ealBdalols-
056 5605990 BMsEMbs3, 03935 LTS5BS LogMIbMISE QOBIMOMUL
1303509003560 30Fg00l IB0MBsM0sEMBS, om0 EslEBAsLOL b oMM~
Bol 09mHM™9d00 ssMToGHMgdoL 9gdmbgggzsdo ( bob. 1.5, 9, ).

b) ﬁ) v : Fuz
b 3 % %
] 7 S A .
= =)
=
0 -0
=
© o
| | E | |
el - iﬁ
o ; ; = i i
L 3 vy v
R Fog

Bob. 1. bob goEs®figdm3560 s®I0MmgdMEo 3nFgdo. 5 - gOMTod0 SGA0MIOOm;

72
0 - M50 5HGI0MYO0M



040400 6IMINTNL LOLIIBNB(M J603IMLOGISNL 3(03dT, 2013, Ne2

303599600 MBOHWO639wYmRL 5GTsGHMGOLs s bol gHmmdeog byodgm
8999505l 00 J98b3935d0 M) B0EIOHJOM3560 3mF9d0l EsTBIIdOL dErIc-
3930 36930l 6935 0dbgds 0,3 — 0,4 335 (MBarOB ... 1978). beagne Gglsfg-
09090 Hg3060900 BodB0To MO PoLIBMO3YdS Bgmmzsbo (j3909d0-
bo o Lofo®dmm dE3MOLOSb.

563515 d90dgds godmygbgdme 0gbsl M35¢0 39HOMPYIE0 3OM-
300, BMEOEOLY S 3eoliGToLOL MWIMHMYd0, IBIMBOL BLIHOM SEr>-
Bogzangdo 400 a3s.

056900l 58MmE9ds FgMHJobdo sMToGIMOL Bobofiymds 139305 IMHO -
Bo 969000 bgds, ollobo Ggodwrgds ogmb bobgzmo IMy35w0 96 335060~
Ao, bowm dmdgdom 1 - 1,5 30 - oo dgE0 5MToGHMOL 05FgBHODY. oG-
806M3d0b 3M1m395G0 56 MbEs 50gTsBgdmEal 3 -4 - L.

=(i)1{ma:3 4%
B \pny ) o0 =70

30306900 Hob 303900 056g5M0F7ds sY35600 4gmagEHOEo Jobs-
LOsMYOLGOOM, bmerm 356030 33900900 oboboErgds HMym®E doErosbo.

L 390bmgsbo 3390006 s0JoMgdo 3mFol  dgHdsbbg ogzsboero
0696300l dmdgbEH0, Mmoo sGI0MYdOL 99dmbgz93530, odmom3egds BmM-
9M@oom.

h
159 = 13 + Fono (70)2 >

bh’
boo@, 71, - 9M3d5@HoL gMdbsdg olivyzsbo 3mgn0309gbG0; Iy = 12

n :E“ -1=20
E

N
Jd

9ONP330 56F0MIdoL Bgdmbgg3edo Fodmomzwgds F,, wayzsbowo 339-
00l oddodol 396¢®0, bmerm 9999y 0bgMEooL IMIbEHO BMEOIMwom

h
1, =1, +F(h, —?a ) +Fon (h, —a)’
05943956000 fobsmdol Imdgb@Eo Fglisdsdobo 0gbgds:

350 LoFgEBHMOMEO SHI0MYIOOLSL 2
_ {
w,= ,

9650 56MT0Mm9d0LOL

73



0. 36 dIRNJ3NR(, b. db3TIRNO60

Lo@s@, /1, — 856dogro 3mFol ©xMdowst 3gMgbol M30YMYLI© Tg3:9d-
37 3 F300905009.
Bn®doermEo dsd3s
o=—2X
W R
dbgdo dsdgzs ©

0S,
I, b

@

© "

T= < Rabm

Bo@3G, S, —339070L 3360 Baffoeols ayggabowo LEs@ozr®o 8mdgbéos
09435600 339000L BgoEGIHO PIMIOL FodsGm; b — g56030 339m0L bo-
3969 R, — 105635608m Gobomds sbarghaby, 89figdowo gargdybgdobsm-
30b.

Bo®mb3s 98Mm0m3wgds MMM B39wgdMHo30 B0EIMYHdM3s60 3mFol
8980bg935d0, boboliGol Bgdm@sbom, E,l, (d960dz0¢o 1988).

313365. 3035MHgdM3560 3mFP0L sTBIIBOLLL LBZoEOLLZS batolbols
Pof3mz9b60 x08ol Mbgwo 3oEmgdoL 498mygbgds, 0derggzs Foloeol MoE0-
Mbom0o 259mygbgdol LT sEgdsL, bmem 5MToMYds 30 LogMdbmds©
DML 3mFob LoIBHI0EoLS s LobobE ol dsB3969dwqdL, B39MEgdMO30 BO-
390590356 3mFJdmsb gsd0Mmgo.

@OGHIHIGNOS:

896033000 1988: 0. dyMH0dz0o0. Bobs s 3¢slBTolgdol 3MbLEGGWJs0-
900. mdogolo, 1988.

Kapicen, Ciumxoyxos 1986: Kapsicen I'T., Ciruukoyxos IO.B.
Koncrpykuuu us nepesa u miaacrmacc. Mocksa, 1986.

HWBanoB... 1978: Banos A.M., Anrasunos K.51., Mapruuer, /I.B. CrpourenbHbie
KOHCTPYKITMHU U3 IIOJTMMepHBIX MaTepuanos. Mocksa , 1978.

Fo68maca0bgls: sfbyy 38969dmMdOLS s GBBL3MBBHOL ©35GHSTY6E >,
bsgdommgzgamb ¢gdbozn®o Mbogzgdliodgdol 3Ghmuglim®ds Gmob 0dgpsdgd

74



040400 6IMINTNL LOLIIBNB(M J603IMLOGISNL 3(03dT, 2013, Ne2

FIELD: CIVIL ENGINEERING

AMIRAN GRDZELISHVILI, KHVICHA AKHVLEDIANI

Reinforced Timber Beams

The paper deals with the issues of design concept and calculation of board-adhesive
reinforced bearing reinforced beams. The beams are making by gluing to each other
various quality coniferous thin boards with humidity up to 15%.

For reinforcement there may be used steel or plastic reinforcing rods with yield
point up to 400 MPa, which in case of single reinforcement are placed in the
preliminary prepared channels of the extremely tension region, but in case of double
reinforcement they are placed as in extremely tension, so in extremely compression
regions both, percentage of armature does not exceed 3-4%.

The technical result is achieved due to proper adhesion of compounds required for
manufacturing of beams that conditions uniformity of cross-sections and considerably
improves durability of beam.

The reinforced timber beams are calculated by reduced geometric characteristics,
but cross-sections are considered as full ones.

Application of various quality coniferous thin boards for manufacturing of board-
adhesive beams allows rational use of materials, but reinforcement considerably
improves the endurance and rigidity characteristics of beam in comparison with
common board-adhesive beams.
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FIELD: PRODUCTION ENGINEERING AND TECHNOLOGY
EMIR BAKURADZE, TAMAR MOSESHVILI, NANULI ABESADZE

IMPROVING THE PROCESS OF LAYING THE WEFT ON THE
MICROSHUTTLE LOOM

Microshuttle looms hold a leading position among millions of looms in
the world. Despite this leadership and essential constructive improvement,
microshuttle looms have some drawbacks which are desirable to be eliminated.
In particular, it is necessary to improve operation of some mechanisms of the
constructive and setting-up line of weft. This circumstance is especially necessary
when a weft has high linear density, because the process is accompanied by the
raised tension and breakage of a threads.

Now the stores of weft significantly reduce a yarn tension while taking-up
it from a feeder bobin in the zone "thread guide eye -antibaloning separator -
brake", but doesn't have essential impact on the subsequent makings.

Reduction of a thread guide speed on each meter of setting-up width of the
loom is 1,2M/sec and a tension of weft at the moment of acceleration reaches
80% from explosive loading, and at free flight of -25%.

In the moment of weft laying throw a shed compensators have a negative
impact on a tension of a weft. The shuttle flies into directing combs with a
speed of 18-27 m/s. The load of a weft can be considered close to shock and the
slightest obstacle on a way of weft will increase tension and breakage of threads.
During laying a weft the peephole of compensator can not keep strictly certain
fixed position in relation to thread guides. At an insignificant deviation from
the connecting line the eye of thread guide causes sharp increase in a tension
of a weft, which surpasses admissible value and partially becomes the reason of
breakage of a weft.

The tension of weft was defined by the methods of electrotensometry. Sensors
on record of a tension were installed in a zone "the compensator — a directing
peephole”. Comparison of weft tensogramms of tension demonstrate the
important results of this study. The resistance on the way of weft is reduced.
As a result technologically unnecessary tension is reduced to a minimum. In
accordance with the results of the research the mechanical compensator has a
negative influence on the process of laying weft. It shows the need of changing
the construction and the principle of action of compensator.

The new pneumatic compensator and the store of weft showed reliability of
this study for a long period of their tests. The results of the study were sent to
the company Zulzer-Ruti. Applying the methods, worked out as a result of our
study will ensure economic success of enteprises.
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FIELD:INDUSTRIAL ENGINEERING AND TECHNOLOGY

NINO DOLIDZE, IRINA UGREKHELIDZE

Women’s Clothing Size Typology In Georgia

Consumer typologies and their demand for clothing sizes cause the most concern
to clothing industry. It is required to renew assumed standard measurements for
population every 10 — 12 years. A wide range of social and economic changes,
migration, generation change, acceleration process occurring within this specified
period of time all in all, strongly influence typology of population. It should also be
noted, that fashion tendencies impact greatly on women's clothing size, because of
great aspiration in most women willing to formulate their body shape deliberately and
adjust the physiological parameters of mannequin. Such drive in adults causes them
to be targeted by meeting their demands rather than young and middle-aged adults’
interests and consequently such massive tendency affects clothing size typology a
great deal.

Nowadays, for planning the clothing manufacturing process, certain standard
clothing sizes are chosen in Georgia, that were developed from statistical data in the
1970s. Of course those clothing sizes are old and not relevant to modern standard
ones, that’s why it has failed to meet consumers increased demands on ergonomic
clothing items to certain extent.

Given the above, it’s of great significance to establish modern standard clothing
size typology especially in women i.e. the rational system of typical figures. The
main principle is to differentiate measurements and define interval scales for
consecutive sizes for the purpose of working out standard sizing systems. The
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interval scales of measurement i.e. the difference in clothing size, is interval within
the framework of which the difference between items of clothing of different sizes
seems inconspicuous for consumers.

It is presently believed that textile and garment industry utilizes leading clothing
sizes calculated by interval level scores, due to many years of experience in
manufacturing and trading and these numbers incorporate traditions in different
countries as well.

We have made research concerning this issue to prove it scientifically, define
differentiation between clothing sizes and maintain expansion of the interval scales
of measurement. There are two main reasons for this:

According to modern standard , the interval level of measurement is a constant
size, different for small and large sizes. For example for clothing Size 88 interval
level score is 4.5 percent of its perimeter, for clothing 100 it is 4 per cent of its
perimeter. For clothing size 140 this interval becomes 2.8 percent of its perimeter.
This implies that, according to logic, interval level scores are high in case of small
clothing sizes in contrast with large clothing sizes. According to figures, interval
level for bust girth measurement can’t be less than the minimum necessary additional
point of measurement. (It is 6 cm. in Design methodologies). Otherwise the same
items of certain clothing size can be suitable for the consecutive larger size. This
means that there is violation in the sizing variations and the very reason lies in the
fact that they are not rationally chosen.

According to above mentioned statement, it’s reasonable if we choose instead of
constant size a concrete ratio i.e. definite percentage for bust girth measurement, and
this number exeeds the minimum necessary ratio unit and it should go up along with
the growth of bust girth measurement; As researchers point out, for large clothing
sizes the interval level of measurement is big in contrast with small clothing sizes
and what is more important this interval level score isn’t a constant size throughout
the diapason of size changes.

In consequence of analyzing this issue we have come to the conclusion that it’t
necessary to change scores of bust girth, waist girth and hip girth measurements in
the following way:

a) For the third bust girth measurement, when T 16 < 104cm the interval level
of measurement is 4cm.

When bust girth measurement T 16> 104cm then the interval level of measurement
should be 6¢cm. including waist size.

b) For waist girth including girth around the abdomen (natural waist) and hip
girth measurement

When waist and hip girth measurement T 19 < 108 cm.the interval level of
measurement is to be 4 cm.

If waist and hip girth measurement T19 > 108 cm , then interval level of
measurement is a constant size 6cm.
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As a result of certain changes to units of the interval level of measurement in
clothing sizes , it was possible to calculate typical rational figures. Instead of 101
figures we have gained 105 standerdized figures.

Scientific research on ratio scale units has shed light on the main object to
diminish the amount of clothing sizes that will contribute to mass production of
textile products.
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FIELD: INDUSTRIAL ENGINEERING AND TECHNOLOGY

MERAB DATUASHVLI, IRINE CHARKVIANI

Anthropometric Device and Methods of Body Composition
in Dynamics

The article deals with garment production planning systems and processes,
which demand more measurements and greater accuracy, comprehensiveness
and detail in anthropometric data. On the basis of varying anthropometric
measurements it’s become necessary to work out innovative device and establish
optimal constructive additives. Studies showed how specific movements influence
and change circumference (girth) measurements especially in large-sized figures
and cause percentage ratio to increase considerably.

Ongoing deformation processes in all kinds of tissues and textile fibers have
really tight connection with human movement studies. Most movements that
are carried out during day to day activity require to regulate relevant additives
complied with figure measurements (Koblyakov).

Nowadays anthropometric methods cover preparing for measuring body
surface and it can provide accurate measurements only in the static condition
(Dunaevskaya, Martynov). In dynamics it’s practically impossible. This problem
has become common and highlights its topicality while working and doing most
of the indispensible housework. We should identify three kinds of movement
such as: first- sitting on the chair with your back in the upright position, second-
sitting on the chair leaning with your elbows on your knees, third-sinking
down deeper and deeper into the chair. These issues caused to make changes to
anthropometry and methods of body composition and integrate new methods as
well as innovative devices helpful to make measuring easy. This anthropometric
device for circumference (girth )measuring is shown on picture 1.

Anthropometric device is 6-7 centimeters long circle girth made of densely
knitted material with metal rings( 2,5-3 cm diameter), 5 centimeters away from
each other and with centimeter tape moving freely through those rings with two
endings putting together in one of the holes.

Research lies in the fact that these devices were utilized and put on human
body special areas to identify chest, waist and hip circumference index for a
person who stayed calm in balanced condition . One ending of the centimeter
tape is in fixed position and another one can move higher (pic.2).

As a result of apparent body movement it becomes easy to figure out measures
in dynamic bodies. Data varies along with movement and these changes are
depicted in terms of ratio signs.
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Usage of Anthropometric devices and changes contributed to maintaining
circumference girth measuring process in case of various specific motions.
Percentage ratio becomes of most significance in textile industry, the bigger is
the size of figure,the more noticeable it becomes how circumference changes as
a result of day to day activities.
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=96,6%. ©5300990mdOLOLOEXMAGMSTS (LwyH.1-a) OEMLEHMOMYOIL 39090L
do@gde G99a90dL. B

9930600 ©s3M30090gds T =T (V) 285,7 bsbmd®mogo bLodzzmogol
bgeol BsmmoLEM30L LaMmsgo bsbgzgzol MmomMgMwo Bmbobsmzol dsgols
LodMoem 8F0MMdOL dobgz00 Badmzbo odbs 9dgyo Laboo:

T =aV* (1)

boos3 a s k Mbmdo 3560599FBHM9d00.

(1)-0b 39500390000 30300900:

lg T =lga + klgV

3350 3565993900l FJ33Ww0m s 50bodgzbgdom 1gT=Y, 1gV=X, Iga=b,

90300900 §OR03 ©dM300)dIgdSL:
Y=kx+b

3ol 3560589¢M9oL k s b 33mMemdom MIzocmglbo 3350M5EJd0L dg-
0o (Burorpazos 1970: 98-104).3b6. 2-0 sbdsMgdom, 35y, 4odmbgg-
30l 306390 Bmbobomzols
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3bé. 2
iE — = 7
V,a/ﬁm T ’ Bd X —lgV YzlgT ) X Xy
192 11,5 2,2833 1,0607 5,2135 2,4279
268 13,3 2,4281 1,1239 5,8957 2,7289
394 22,7 2,5955 1,3560 6,7366 3,5195
551 34,1 2,7412 1,5328 7,5142 4,2017
Z ) _ 10,0481 5,0734 25,3600 | 12,8720

b©.1 MmbEoEma®sds

3996256089059 33083065,60Mm0 doMbols {39630 d>x30L ©sF0TMEMdOL -
8030090 gdsL 49ob3930L LoBsMglmsb Bobggzol 3039w BMbsdo 53l
Lobg:

T=0,0376V"7

begoem Bobggzol 8w9dosb sdmbgggzolsl 3o

T'-0,0530V"1%®

309303309530 a s batolbol 3563969090 k Bob3z9300056 dsg30l godmb-
39356056 9O 0BMHYdS, FgLsdsdoLoE 0doBHIOL Lodw)oErm sF0TEM-
05(3-

Logdbgarsg 3s649690bg dmdJdgo LoygerMosbo @sdFodo bgwlisfymls 9v)-
35030 565¢00BOLIMZOL Lo mogz0 Bobz93900b doggol MHyz9g@o wgMIMeo
50mbgg30Lsl 653m3bo 0dbs Looggdo (FbM.1), MMIIdoE HILOSMYOYD
doxgol ©5303MMdL ©s8F0do bawlisfyml 9999y. b6.1-sb Bsbl, Gmd
V=1920/f o> Lobdsmom s0dmbzg30Lsl bsd boggwmEosbo GzoMmols 890-
bg935d0 fmbom 24 4®d, doxgol @sF0dMMds godmbzg3ol olsfyoldo
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9950099bL 34,3 346d, beagom 3o 99.5 4®d, 585bmsb gHma Bobgzgzol Lo-
3500l obiF3603 dobo YMsbsdGMds & =103,6 %. s65cMmy0HO 999005
80@gdYEo g39es Lb3s 5@gdw bobgds®ybga.

3b6.1 56se0oBosb 99230005 ©o35833bsm, BMI MfyzgBHo Jugwrzol
@OML LoMMegz0 bobgz3900b LoggurE@mosbo doxgsdFodo bgwlsfym 396
5965360l dombols (39®80 dgJdbogy dosgxzol s F0dMEMdOL GBY390L,
56599 Fbmemmo byl MHgmdl dobo Lodwmowm 3603369 mdOL goBMHELL.
(Bsb.1-6).

Lob393-UoglgErs30 oILZOL 03305300l FglsdEgdEPMBOL Y-
Bolsmzol g.0. Lamsgzo Bobzg39000sb MHg39@0 3obsdgdol 3GmEglolsmgol
[TK-140-JI-3 Lobsdgdgen 3564565%Bg V=218/(on LoBdsmol Mml. d0dobstg-
M35 25H59900L 3OM3gLO F>OBOIMO GH030L MSMIMPL. Fgx3sL9dol doGo-

05Q 3O0GHIO0NF>© (06939 OMYMOG fig3aAO Jugwzol EOML) BoEydrw
04 9OHMJm3560 ool bydmoem s F0dwMdoL LOWOY.

99396009635 330B3965, M3 OBSF0IMO sEHZ0MMZ0L FgBE0MYdS A5~
dmbgq30L LoBJsMol 9930M9d0m, 0ligm039 -3 F0d0 bgbsHgml dgdmbggzs-
3o 3609369 ™36 593069 5303w MBdOL MMBIdOMBL & s LTrys-
WM 3390OM5GHI oML 6 450dMmbggz0l Lofyol Bmbsdo ©sFodmarmds
9950099500 11,6 M3 5 Bv30H $dmbgzg30LsL 19,2 46d Jobo »MS6IdOMDS
399300005 49,4%-0009, ML F9qLsds3gds MLBEOWMYMSds (L)6M.1-B). BoGotg-
d)o 3393900l gY@ 9godewrgds 3d39m9dwo 0gbsl 890wga0 @sL-
3369%0: 1. 5960005, ®MA Jugezs LoOMsgz0 65639390006 LoggwrGosbo
0553533000 bgelisfyml 259mygbgdom Foedmgdbols 285,7 s 200 &gduo bo-
DmdMH030 1L0I33M030L Lyerol bsMMOL s F0TMBOL O YMSBIBOMD,
653 80205350080 253gbsls IMob9bl ol ZoBoM - 394560396 M30L9ddDY.
2. 94396089635 158303 LEMIMS30 6553939006 MfiyzgEHo Fobsdgdol
36MHm39LoL FgLodEgdEMdy, 9.0. Lobgga-Logdugusgzo G9dbmemmyom©mo oL~
3ol 9933030

@OGHIHGNO:

Bopozur, WBanosa 1958: Bopoxuu B.II., Meanosa H.II., Cupasyrguxosa
A.C. YcTaHOBIeHHe BO3MOXHOCTU COKpALleHWA TeXHOJOTMYeCKOTro IIpolecca
IIOATOTOBKM OCHOBHOM HpsXHU K TKadecTBy. COopHuK pedeparos LIHVXBH,
Mockasa, 1958.

Tlopunxwmit 1958: Topumkwmit C.I. IlyTu cokpalleHHA TEeXHOJIOTHYECKOTO
mpolecca IPUTOTOBJIEHUA TPMKU K TKA4eCTBY. TeXHOJIOTMA TEKCTHUIBHOM
IIpoMbIIITeHHOCTH», Nel, 1958.

99



(. BIMGB3360dI, 3. JORV33IA(0dI, 3. 3MIMROJI

Topumxwmii 1959: 'opumkuii C.I'. K Borpocy o cokpaleHHY TeXHOJIOTHYeCKOTO
IIpo1ecca ImoAroToOBKu OCHOBHOM IIPpAXHU K TKa9eCTBY. TexHomOrNA TEKCTHUIBHOMN
IIPOMBIITIEHHOCTH», N°6, 1959.

BunorpazoB 1970: Bunorpazos IO.C. MaTemaTnueckas CTaTHCTHKA M €TO
IIpUMEHEHNE B TeKCTUJIbHON U IIBEHMHOM IIPOMBIIIJIEHHOCTH. Mocksa: Jlerkasa
naaycrpus, 1970.

Po6500a065 s 39dmygbgdomo obsobob, Bgdudomobs s dsmdwdo
369H39emdob 653900mdsMS Bgdbmemmaool g3smEsd96¢ds.

FIELD: INDUSTRIAL ENGINEERING AND TECHNOLOGY

OMAR PURCKHVANIDZE, MERAB SHALAMBERIDZE,
MAKVALA GOGOLADZE

Research of the Reduction of Technological Processes of Flax
Warp Yarn Preparation for Weaving

The question about necessity of reduction of winder-warping transition processes
from technological processes of preparation warp yarn for weaving, had been raised
during last years by the scientists from various countries. In order to solve the
problem we have carried out experimental researches in flax spinning combine. We
have used flax yarn cop 0f285.7 and 200 texlinear density weighing 300-400 gr. with
stretched out filament tip.

Forthcoming experiments were divided into three variants: (I) at the beginning it
had been explored the continuous warping process from spinning cops on warping
machine C — 120. The main criterion is an average tension of a single filament and
determination of unevenness at cylinder tip. Thread rewinding process was operating
within different speeds.

(IT) According to the second variant, the thread tension had been determined in the
next zone of tension roller, for this purpose the spinning cop had been divided into
seven zones along height.

Thread tension size and character had been defined with the help of strain-
measuring device in both variants. By treatment of received oscillograms, there had
been calculated tape replacement velocity — 160 mm/sec, thread average tension — T,
average quadratic deviation - , variation factor — ¢ and tension unevenness —

(III) The third variant includes the continuous slashing process from spinning cop
on SHK — 140 — L-3 within V=21m/min. during operation. Here the criterion is also
the average thread tension and its unevenness.
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By working up the experiment results, the average thread reel tensions and their
unevennesses had been defined from cylinder tip and cop basis. It’s been noted, that
the tension roller has not the possibility to equalize thread tension heavings in the
cylinder tip. Tension unevenness = 103.6%.

The work includes theoretical calculation of reference of thread reel tension size
from cylinder tip and cop basis on to winding velocity in the first zone.

In case of splashing process of yarn winding at low speed, the thread tension
unevenness reduces to = 49.4%.

The abovementioned experiments and mathematical analysis have provided the
proof of the possibility of continuous splashing process from spinning cops, i.e the
reduction of winder-warping technological transition.
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3MR0: 35674565003969d¢Mds

dmms Grvybsdg, 990 sgMombody

993G ®M8g936M56wmmo 3GmEgligdol Bsmgds@ozmo
3090905 305303300 3mbggdzool
25035¢00Lfobgdom

bdo®osdo dmpgdneos ©930330Bogool §90rmo, fstmdmoagboemos g3mddem-
BoEoH0 3sbBH™M90900 5 SMPYHOr0s 050 bs3wnd39c b9 0898539890 d0bs-
O Je9JHO0GOLNZ0L fyeol 3ofinbool gergd®®mdgddmsbrycno bolidgdol
390(93656900L 1535600 Gsbs @5 Lomdm 3ss@®sbol sGsbBszombseroy®o s6s0Bem-

09632900 36H:m3gbgdoL JsHgdsBdo3Im0 8mOIO FM3s30()SGOLICPO ©S 0FIEMIB00
306399300L 9HDOOHMLo dmdiggdol gsmgzscrolobgdoo.

994 GHOHMI9dMBM 3MM399030, 259mzol M3EH0ToEMOO M950d9d0l
Q5 335653900L 3mbLEMYJ30900L TgboMBI35 59(30¢gdg0 Fom9ToB03v)-
0 Y0605 5367 gd0s RoIEBOL M58Y60Tdg Lobol sOLgdMdOm,
99dGHOMB9006M56M 5356539330 Fogmxol b3bgdOL OO MomEybmdom
@5 3OM39L0L SMBESEFOMDIIOHMDO.

00099 535D5d0 FoLoQ5(39d0L dZgbol s©FgMOLIMZ0L 45dm0Ygbgds
bbgs o b3 BoH03MMH0 19mM0900 s dgLodsdolo LodsBMm QobEHMEgdgd0:
B9OLEG-35b30L; 65309-bEHMJLO; 6535000l MFY39EHMOOL, FobEHMEdId0 Fo-
9md0bsmg 8999393900 M9MINEObd03MMH0 3MM399d0L 4obLBS-ORY-
bool IngE0sh. 53 EOML godm0ygbgdosh 3oMH39wo s IgmMg g35M0l
LoLOBWIMHM 306MHMBYO0, beagm 3933650 25053960l SMHgMOLMZ0L godm-
049690056 90 3m3M969M0 ©s 39GH9M™MA96m0 5390 gdolL 306393 30sS.
59 296393900l Logdzgubg 30090 Fomgdo03wIe dMmEIEgdL, Ind-
9003 539569096 MOM0gHm 35380601 9engdgbEocvyen 393dMbIE MRGg-
090390 2533560l 35615993MgdL FmMOU.

Bofigolio gobBmagdsms bLolGgds, Mg 50HgdL gargd@MmMmIgIdGMb)e
360 M 399030 dOBIOIO GeE9JBHOMELOEHOL 0MBIOOL A9EHOBSL YOO

9990 39000l dmgddggdom, dgbgqds LsdMdsmgddo (sg®ombody
2013;6bsdg 2013; Rukhadze 2013;Tramrupennaze 2013:219-222)Fs63m@960-
O 2obGHMgd9d0Lssb, MHMIgdoE 993b9dIos 30EMHMPObIF0ZMMHO s
0999600 360HM39L9d0L 50BN FobEMWgdIO0m s 5g3L 9o Loby:

J@ = @ z,DCV 'V - DIOVC + C VD (1)
oc'? -
aﬂl‘” =—div(J\",i=1,.n, ()
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zZiCi(d) =07, 3)

i=1

n =(d)

2.z = 17 4)

i=1

or'” ( () (d))_ 1 ( (d) A7 (d) ( () 7(d)))

i PPN )= RO (Ve ) 5)

t Py €,

oV d = (d 1 d d) A 75 (d 1w

aﬂd) + OO = VPO 4y DATD - FO (6
Po Lo ¢

divl7 @)=, @)

bosg V= 3509630, A— @s3wsbol m3g®s@m®o, A— Lbgsm-
05, BoBMO; j?g =gAp— 396350080l 56Jodggl dsegdol Lod3zM03,
Ap = p— p, - 1033360030l 330Yds, P, — bLBGHOL sbslosmydgwo lod-

330039, €— L09ddodol dserol sBdoMgds, @ — gergdBHOHMo 3m@Egbioswo,
i - 9e9dHOMm©960L Lod3z3603,, ¥V — Lombob 06900l LoBdstryg, P — (6930,

T — 53bmEo@Oo $H9d3gmo@res, ji,Ci -653500900 @ 363396330900,

D, ,z, —ibead@olb 0mbgdol ogwbool 3mgno30gbdEo s dbdo, v,A4— 3o-
6995303960 5 M3MYEIOMIOL 3095030963900, F—BoMmoqol Hoisbgo,

R - 760ggOLa 0 35BrMo dM©dogs, ¢, —blbsMob 3m®o LomdmEgzs-
©Mds, O — 9993656530 3oJLoMgdmwo 0mbgdol xawaol dmbEol Lodzzmo-

39 (Q = 0blbsGoLsmM3z0L s O # 0393dMsboLsmM30L). of j,. ,C.,0,i,T, V,P—
M3bmd0 864309000 Bmys J9dmbggzsdo dM30IINMYWO t EOMDY
X,Y,Z2 30600065309, bergwem Bbgs Lo gdo 3BMdIOWI© 03 gd0sb.

5d (1) - BgOLE-3sb30l AobGHMWgds ByMLE-90b3EHgobols MsbsgsMMdOL
3°m35¢0b{0bgd0m, (2) - B5BHIM0SW MO d5sbLOL 30MMds, (3) gugddm-
B90GHMo™md0L 3063, (4) - 9e9dGHO™©I6oL 250006930L 306OHMdY, (5) - NdM™-
399@5MMBOL 2obEHM@gds, (6),(7) - 65309-LEMJLOL AobEHMEgdgd0 dlobgl-
30U dosbarmgdoo.

H0bslfieadmeo god30gd0Lbm30L 9egdBHOMBIOGHMIw™dOL 3oMMmdol Jgls-
900056 godmIE0bsMGMBL FHMeEMds:

div(i)=0 (8)
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30D0IMNO0 035¢BsDBOHOLOM gl 50b0Tbs3L, T FMbEO goo0E)sbgds To-
Loerol 65fowszgdom s MM 53 Bofforszgdol T9bobgzs (56 gargd@ermws
BoBLOMYOE0 M95J30) 39B30MMBYOL FMbEHOL Jgbobgsls.

(1)-(7) LobGgds T9oEo3L A9BGHMMGdsMS O M3MmEYBodsL s Tgbods-
dobs, M36Mmd B6J3090L, Moz ol MHoEbmdMmOg sdIMbLBIL beolb bs3dsm
oY 59 3965. 59539 EOML Fgodegds 2o6GHMMgdsmS 53 LOLEBHYIOL Qob-
©9h35 (©93MmI3MBO30s) 0lY, HMI J99YA9© F0MgdEo J39LobEgdgdo dgo-
3930696 296393505 s 36MdGdOL 6530090 MoMmEYbMdSL s OblbgdM-
696 9603569000L256 ©sdMY30YOES.

©93M33BoEo0L  Bmyso Bdgds 9wgdGHOMBIOGHMIMOOL  30MMdJdOL
d9LEOMgdOLLL Tgodegds HoMmBm350bMmMTgdgyo Loboo:

994 GHOME0 390l 5dsdEIMBSL 458tm3Lsb3m 9oL Lod3zM030l
3Mb396GHMSE00L Lodmsgdoom.

©5350IMOS E 99dGHOM 3396305 Mb @ 53538060900 45~
Lobmemgdoo:

ED =y @ )
50 259mbobwegdols s 6xOLE) -50633Ho0bol 1sbsg3oMmMBOL Qom35¢0l-
§0obgdom 296EHMgds 653500900Lsm30L Tgodgbl Labgl:

F__ pc@g@ _playe@ L cp@ . _

T _
']i - RT(d) i i i i

(10)
(10) 296¢™gd9d0 45353M0g3mm Zi -bg s 9330 0dM0:

Zn:zij[(d) = R ;(d) Zn:sz[(d)Ci(d)E(d) _ iZl-Di(d)VC(d) n izici(d)l}'(d).
i=l i=1 i=1 i=1

(4) s (6) gomzsolifobgdom 300900 g™ irrgdE bl yoligerols
306M0d5L:

7(d) n n

i F 2 @)l |F@) Dy )

?—W(;Zi Di Ci E _;ZiDi v, (11)
50 496900056 33MmMEMdm EY.

o p— ! R ! Zn:ziD.(d)VC(d)

RT3 o panet S =l "
F)» z'DC; z; D[(d)C(d) i=1 (12)
2 X

i
i=1
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0¢) Bogligsdom (12)-U (10)-8o 803009000 6535009001 08mbobeeqdsls 3mb-
395GHMSE09000m:

JO = cOF@ - p@(1-, Ve + 103 2 vl 4 t—F i,
Z; m=l Z;

i=1,.,n, (13)

boog ¢, =z DPCY /ZZ:D,E‘”C,E”” ,i=1,.., 1 — i bmOGOL 0mbgdol yo-
539bob MoEbgo. k=1

53mOdMol  (13) 499mygbgdom  FoBHgM0sMEO dosblol ob@megdo-
56

oC,

?:—div(ji)+Ri, i=1.n,

booi3 R; - 9560, 35630HMd9dweo 3mdmygbr®o Jodow®mo Mg5d3000m,

259Mm3M03Ebsgm J [(d) 65350090L 5 300900 256EMEgd9dL 3b396EHMSG0O-

LoM30L, MMIGOO3 56 9039396 65350090 WS JargdEBHO 390l sds-
OMEMdGOL:

ac' . 1 z 1 .
e+ diV|CW )= DD a1~ 1, W C P )~ —di (z. D(d)VC‘””j—d' ti' D)+ R
5@ + IV( ; ) ; lv(( ,) ; ) - V| ,;zm ' ' L F w(,z )+ ; ' (14)

0535b505dg 90dgds OLEKYoLAo 5dMzgbLBsm 2obEHMEgdsmMs LoliEgds
(14), H™Ige0oE 56 5MOL sIM3I0YIO E@ -b9 ©o J i(d)—‘bg boeoem 990~
©99 BMOIMgdom (12) (13) 303m3mm E@ Qo ji(d), i=1,.,n.

396@™M900U (14) 359mbobengdgddo (12), (13), s gmMdmesdo ¢, - mgz0l
999 BHMMB0GHMs™d0L 3060l (Hbsdg 2013) gsdmygbgdoo Fgodegds

399m36003bmm 36396 Ms(300006 M gHmO, Fogswoms© Clsd), 3o0m3-
Lobogo Mo oL ObsMBgbo 3Mb396EHMSE30gdOm:

no - i~
z z

n n i=l1

606000 ©> H9bsOYEo JEgddOModgBOL dgBeE BOFILIOYX
d9000b3939000 (14) 356GHMEgds FoMGH030gds. Fogoe0mol bybom gobgobo-

WMo 30b656OHMEo gargdBemeo@ol d9dmbgggzs. s3mdzs0 blbs®do 0dym-

(d) n—1
c L 12 c. (15)

9905 006900L FBMEME OO LEIOEO, 358067 =2, 290m3M0Ebagm B ng) -U
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()

30090m, O™MI #; E3M300Jdos bmem@ C*-Bg, LabgaEMdG

2D

t, = .
1 ZzDz(d)Q(d) + 2z (ZlDl(d) _Zzng))Cl(d)

3063900 @S IgmMg dqLo3zMgdgd0 (14) 49bEHMEgdol Jotxggbs bosfowdo
(15)-0b gom35eolifjobgdom A5050ddbgds s FobGHM@gds (14) doowgdl bs-
bal:

aa(tj((d)+dlv(C V(d)) dlv(( ( D(d)}.)vc )——dlv(tz )(16)

bLlbsGob BsBoLsmzol O =0 Fgbsdsdols, ¢ 96 sHOL dMI0YIIO
Cl(d)—‘bg:

ZIDI(d)
ey

=

3990303 5b6mm goblsboggars 9egdBO™MEoEol ogbool 3mgzoEo-
900

ng)ng)(ZI - Zz)

D' = :
ZlDl(d) _ZzDéd)

(6)-0b 45035¢0L{obgdom (2) - sb dogz0Mqdm:

ac'\?)
ot

+div(C 7 )= DYAC), (17)

99906560l gsBoLsmz0L O # 0 FogMsd, 5d0@EHMa (16) 4obEHMEgds doo-
0L Lobgls

ac'?)
= div (D) + (D) = D)1, )V C\))-
8t(d) 1 2 1 1 1 ZIF
©930330D0E0O0 296GHMEGdms LobBYol (14) hs39EH30Lsm30L godmy-

div (i) (s

3960005 6@ Mgds, HMIgeoE gbol LodzzMogzql [ 539380698 69d0lbd0-
960 99dBHOMo@ol C 3063963M5305Lmb LsdbBMA0EGO06 s mM-

396BM30¢9d056 G90mbgz9390d0, 9egd@MMbIoG®MoMdOL 30MHMdGOOL 450~
35¢obobgdoom.
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306500056 ©9bols Lod330030BM30L TGuMHIENGOIE0S QoBEGHMMYdS (8), To-

dob 96»3b0d369cm3560 250055Y39¢0LIM30L b 303M3Mmm rot(f).
(10) 29639306 259mI0bstrgmdLs:

rot(f(d) ) = an: zirot(Jl.(d))
i=1

bogoe (10) goé@of)@g'(’)()@o&

rot(j(d)): %ZiDi(d)rot(Ci(d)E(d))— Dl.(d)rot(VC,-(d)I;(d))a i=1,.,n

99L00530LOE M) 2530135 0LH06JdM 0gOZMISL rot(V U ) =0,VU :

2

rot(f(d)): RTY Z?Di(d)rot(c,»(d)E(d))"‘ anlzimt(ci(d)ﬁ(d)) (19)
i=1

3930m35wobHobmo sgMgm3zyg, Hnd

rot(UV): VU %V + Urot(I;),VU,I; EW ==V go(d) = rot(E(d))z 0.
95906

2

@) F S 2~ (d)o (d d 3 (d
VOt(l( )—W(;Zil)i( VCI )jXEl( )+F(ZZIVCI. )jx

i=1

x V@) 4 F(z zirot(Ci(d)V(d))] : (20)
i=1

993dGHOMbgoGHMMdOL 30OHMdOL g gdobsli(sg®ombody 2013),
(20) 296¢™Mgds Fo03H0309ds S 00Ol Labgl:

2 n
F)= _F 2 p@y @) | g@)
I”Ot(l )—W(;Zi Di VCl jXEi . (21)

©930330D0EoMO0  296BHMEGdMs LobBHYIId0 Fo30¢gd0m  oMFBH0305
03Eb30m0 5Bse0HBoLMZ0L, Lb3oEILbIs 49TMEH0390)0 FMmEIEgdOL yo-
9mboY39650, 5 BomYsb MFBOM 5300 9930 YdJo 0bgM®mAs300L do-
0909, 300069 356GHMEgdsMs LEHYoLo LobEHYINWSH.
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Field: Engineering
Shota Rukhadze, Megi Apridonidze

Mathematical Modeling of Electro-Membrane Processes
with Account for the Gravity Convection

Mathematical modeling in electro-membrane processes required for the choice
of optimal regimes of separation and apparatus design is hampered because of
presence of several forms of transfer, high number of separating chambers in
electrobaromembrane apparatus and by process instability.

To describe the mass-transfer processes in each phase, there are used the
different physical theories and the corresponding Nernst-Planck and Navier-
Stokes fundamental equations; flow continuities, the equations flowing from the
model of solution-diffusion of irreversible thermodynamics, etc. In this case,
there are used the first- and second order boundary conditions, but for description
of transfer in membranes, there are used the concepts of their homogeneous
and heterogeneous structure. On the basis of these equations there are derived
the mathematical models determining an interdependency between transfer
parameters in elementary membrane cells.
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The initial equation system, describing the transfer of binary electrolyte
ions by means of imposedelectric field, consists of the equations presented in
insections (Apridonidze, Rukhadze Tvalchrelidze), and supplemented by the
equations describing the hydrodynamic and thermalprocesses, and has the
following form:

il(!"p__ Dmcudp d'-D‘m‘?Cm.+C'ml (d)
— Rrrqdl_ i i , (1)
aC'” d
I ] y
=iy 1=1,...170
qrndh ( ) 2)
Z::C:@db . Q!d',
;tx 3)
Z‘_}'m't_Lm
ki @
i=1
T d) o 1 d) =d
5@ + 7.1 |)_pldicﬁf‘b(/“ AT (@) - (v (@), 7))
R , 5)
Iu” 1 d)
d d_ _ d v (d ai :' )
=@ (—t "G‘)I ppt b4 @) T +91al A
) o 0 (6)
div(l"") =0, (7)

where, ¥ - gradient, A - Laplace operator, A - the difference; fg=9a p-
floatability buoyancy force density, Bp=p-po - density variation,Pe -
solution dens1ty, g— acceleration of gravity, @-electric potentlalI the electric
current den51ty, - fluid velocity, P-the pressure. T-absolute temperature, I C;

- flows andconcentration, 1 Z: - diffusion coefficients and the charge of i-type
ions, v,A - the kinematic viscosity and thermal conductivity coefficient, F-
Faraday’s number, R-universal gas constant, solution specific heat capacitance,
Q- the charge density of fixed groups of ions in the membrane (Q=0 forsolution

Q0 to the membrane). Here, /, Ci ¢, T,P- unknown functions, which in
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number, R -universal gas constant, solution specific heat capacitance, Q —the

charge density of fixed groups of ions in the membrane (Q = 0 forsolutionQ # 0

to the membrane). Here, J i,Ci,go,IT,T ,I7,P— unknownfunctions, which in
general case are dependent t time and X, y, z coordinates, and the
remainingquantities are assumed to be known.

Here, (1)-Nernst-Planck equation with account for the relationNernst-
Einstein relation (2)- material balance (3)- electro-neutrality condition (4)-the
electric current flow condition,(5)- heat capacitanceequation,(6),(7)- theNavier-
Stokesequations with Boussinesq approximation.

For the equilibriumreactions, there is followed from theconditionofelectrical
neutrality this equation:

div(i )= 0 (8)

The equation system (1) — (7) contains a largenumber of equationsand unknown
functionsthat makes its numericalsolution sufficientlycomplextask.Atthe
sametime, it is possibleto decompose thissystem so that the obtainedsubsystems
shouldcontaina smaller numberof equations andunknown quantities,and should
be solvedindependently from each other. General scheme of decompositionof
the system, with account for electro-neutrality conditions,can be displayed in
the following form:

1. We displaythe electricfield intensity by means of thecurrent density
andconcentration.

Intensity £ isassociatedwith an electric potentialg by the following expression:

EV =V ¢, 9)
With account of this equationandthe Nernst-Einstein relation, the equation
for the flowsbecomes:

jo - F__ picwpe _paye@ cpe

! _RT(d) .n

(10)
2. Let’s multiply(10) byZ: -and then sum:

n

22 = I;(d) $22pIICED 32 Dyl 132 e,
i=1 i=1 izl )

With account of (4) and 6) we obtain so-called
electric current flow condition:

=(d) " p

A i 2 (@) ~(d) | (@) (d)g ()

7_W(§ z2DYC |EW - 2 Dy e S 11
i=1

i=1
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From thisequation we derive £ @,

- 1 n
RT0| < 7943 2= DIvC | (12)
FY z2pc z’DC) =
2 2

i
i=l1

If we put (12) into (10), we will obtain the expression of
flowsthroughconcentrations:

JW =@y _p@ (-1, VC@ + t—"zn:z pUyc® 4 L j@),

i i z, & m ZiF
i=1,..,n, (13)

By using formula (13) from the material balance equation f

%:—div(ji)Jr Risi=1.n,

where, R, - source is conditioned by homogeneous chemical reaction, we

exclude J (@) flows and derive the concentration equations, which do not contain

i

flows and electric intensities:

() -
— Ziidiv(ti Z ZmDr(nd)VC,(nd) ] _ ZiLFdl-v(til?(d) )+ Ri(d) ”

Thus and so, first it is possible to solve the equation system (14), which does

not dependon E“ and 7 and then by formulas (12) and (13) we will derive

i
E“Pand Jl.(d) i=1,..,n.
For the closure of decomposition equation system, there is obtained the

equation, which links the current density ! with € concentration of any
electrolyte with 3-dimensional and 2-dimensional models, taking into account
the electro-neutrality conditions.
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80035600 gds: BsdMbgdolidgdyzgerm dg3boghgdgdo
36R0: B50905¢035

0903995B bybymesdg, 0godMMsD dmgdsdy

©O0MobEgl 59m 360l 390sfiy39@GHoL 398, 33eg3s

55(i"53030 MdM33¢00L LBsE0MbsMYEOo Mmool
©OoL39MLOE B9b6530 0¥MMO 353mBbOZYdOL

25035¢00Lfobgdom

65350300 gbPsgzeroemos 3063909090 Gsbdsbols  FpdsmBols  UhsgombsGricmo  GBggodo.
@39530690829¢05 00 bsbsbmztem  s8mpsbols s8cmbsblbbolb  stLgbmbs,  Gmdgemog  fstdmsggbl dob
00905903296 Il s 6363969805 B1bs305005 Gadger 3cwsbls 3093909360985 s0absbligbo bsbis bzt
30(5m8980b  5GBg30L  dobgo3000. bsbsDmgeim  sdmpsbolb  5dmbsblibols  slbgbmBol  sbsdBz0698¢s
350029969829¢705  bsbsbmzmer  s0msbgbolb  Bwybspombseney® - sbsar0BOZNH0  RAGINI0MI8s,  9.0.
bsbsDmgter  580psbol  fomdm@ggbs  m39MsHmabeacro  35b(3¢m98980b  bsboor  8s6sbolb  bogz@pgdo.
356600 bsbolb bobsbezmem s0mpsbgdols  m39ks@mekeyer 85699898y goslizers bsbmgsomo
Fo@989em05, G30Zsb 030 35306198000 5856390398 5803560b Tgbhszersbs s Gob sAmblibsl.

6586m38o  gobboymos 3mbzgommo 3sbgdsbgdol Fmdsmdol LBssgombsrmmo Gggodo,
Hmdgeog §izob Bmbsdo s0ofgMgds 990090 3396GHMEgdsms d989an0 bolEgdom (3rypoBckuii
1996; Wpanenko 1988, Monebanze 1991):

068 0 06 0 060 2/3
V,—-—= D) — |-=— W) — |=L|T[" (T -0)+a(T* -6*
"o 6x(al(xy)ax] ay[az(xy)ayj T (T -0)+ a( )

@

oT 0 oT 0 oT 2/3 4 4
W, ———| b(x,y)— |-—| b,(x,y)— |=L|T[ " (O@-T)+a(0' -T
o 6x('(xy)6xj ay[h(xy)ay] T 0-T) +a( )

bosg ¥, 20, W,, 1, >0, a>0-38m30gwo 34908033005, bowe 3m9803096¢(900
30 53054mx8ogdgb 306mdRL g, (x,y) =2 4, > 0; b,(x,¥) =24, >0; a,, b, L, (Q).

oMol 50 LYBEZIODBY  29BOLLMZOL s FYsHO BogzMOgMYPBGIOLOMZOL  Im39899C0s
9900930 LsbsHBOIOM 306HMBYdO

0, »)=p ) 00y)=m ()
T(h,y)=p(»); 0(h,y) =m,(»); 2
T'(x,0) = ¢, (x); 0(x,0) = 1;(x);
T(x,0) = g (x); O(x, 1) =1,(x)
51939 6O 3859MBOEIEYL F)BM37d0 dEYMI>MYMDSBY:
|grad6(x,y)| <K YV (x,y)eQ,

9953 K - (36mdowo 39©d030s.

©53533)303Mmm (1) + (2) 3M5(OB0g0 LobaBOgMM 5360l sTMbLEsEMdS s 35B396m™m
3969430035 HMIger 3eslgddo sGLYdMBL s3Mmbobligbo.

304350 T(x,1) 5  O(x,y)b538560b50  OIRM@sGHmo  gmB30990,  OMIWYBOG
53054Mmx3009d96 306HMdYBL: T, ) =T lsq» 0(x,y) lcoa=0lxa> 05806
T=T-7, 8 =60-0396d30900bsm30L (1) + (2) LbsBez®m sdmEsbsl gbgds Lsby:
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i a(]%J—i[a ae) LT+ [ (T +7)-@ +0)+a(T+ 1) ~@+6)")-

£ 6y ox\  ox ) oyl "oy
—[ Zf 8(1—)——(%%)}

oT o 23 ®
W ( j ( —]_1,|T+f‘ (@ +0)~(T-T)+a(@+6) - (T +T)")-

oy Cox

or o, of @ of )

—[W Py (] x) 5(1)25)}
LobaBO3MM 306MJ00m:
TT\m:O 5 0_|m:O§ (4)

o 99D0©390000 3YMTMYMODY:
grad (0(x.7)+0(x. )| <K V(x.p)eQ.

(3)+ (4) 50m3960L 296%BMY5MYdMO 53mbabligho gMfimmm gmbdsosl
Y e{0(x,).T(x»)},
m3geo3 0093036900
0 2

= |:W2] ) f\L,,(Q)} s P25
Lo3mE9L o
VpeX, p=(u, 1)
- bom30b 038.33(*1930@3% 0639305 MO 003900l

80 ou 00 ou oT ou, oT du
V— LRy ‘ L, b, SO ey -
J( # ”)xy I("'aa Sy e o oy oy T

— ~12/3 — A —_ A
j(V —u,+W uz)dxdy—l, [[T+2] (T +7)-@ +B)u - 1, ) vy - ®)
Q
060y, 000y , 0T ou, , of ou
- T-TY-(@+6 dxdy + - L+, 2+b, L)dxdy
aJ(( )= (@ +0)* )(at, ~ gy j(a, oy e o iy 5 Y

39 (5) 056585MHEMBL sBOHO 593l Bm3s

_ _ 0
VO, ), T(x,y), (X, ), 1y (x,y) €W, (QNL,(Q),p=5,

M5y0s3  SLgmo  }mbdsogdo o 9oL a0 LobL3IOHDY  WIdMEMdIE  Tglsdsdolbs

5(89), f(aQ), 1,(0Q), 14,(0Q) 96009369¢mdYdL, 9FsLmsb gb 360AzBYMdP0 0 LsBOIMHDY

§o6m8mop9bgb L,(0€2) Loghiol gergdgb@gol (Maesckuii 1978; Jlnonc 1972).

39-(5) 3os3FgOmm d99gabsoMa:
(AT )= (F(V).p) = (A1) Ve X,

153 4 M39MoGMMO 3360l bMZMIds 30l 8gdYa0 MMIFOR0Z0 BMOTom

= 00 T 00 8 59 0
(A(Y),/J)=f( o At gt i+ [l eyt
s OT Ot g, ©)

Yo oy oy
bogwe
F{)=F{ +7Y)
396053MO0 2560L5BOIMNBS RMGIO:
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(FD )= [T+ 1] (T + 1)~ @+ Oy a - by -

—a [(T +T) (0 +6)" Y, - p)dlxdly (7)

bogos(3
- = — A|2/3 — A - A — A — N
£0.7)= 1,‘T +T‘ (T +T)= (@ +0)+a(T +T) - (@ +6)").
8930Lfo30mo 4 @5 F m3gMo@megdols 030Lgdgdo. Bs8sGHmeEosbos egds:

@g8s 1. 39 (6) 8xMOI0m sbLIBMIOWMWO M3gMHsGHMOO Mol §MxBog0, Tgimbsbunzwo,

0 2
9mbm@mbr®o, 3096E0GH0NMo Mm3gMad™me0, Gmdgwog dngddyogdl X, = [Wzl (Q)} bogMHEOH

X = [Wz" (Q)]b036>33'60, bogoe 89 (7) 3mddoo goblsbng®mo m3gms@dmeo F{amdmsoygbl
Bobg3®ofy39®  ™m3gMoGm®l, ®mdgmog dmddyogdl X, = [L » (Q)]z, p=5  LogMEosb

X3 =[L, @, 1/g+1/p=1. bogeagbo.

9g30Lfogom o (3) — (4) LobsBwgm 5dMm356gd0m PobBLIBOIOMW 4o 7 M3IMHIGHMMOL
0309090l 893600653m, MMI MIbso3 (5) MBsBoMIEMBS LEBIOMEB0s  Bgdolidog®

0 2
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) 990mbsBE3OYOs
0) 309O3E0GH0YIE0, 9.0. 53854mBogdl 0O
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3) §9603m5a96L m39Me@mL B5bgz®s FgambanzMwyeo 3oG0s300m, 9.0. BgdolidogH
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HMIobsm3obss  LTsMW0sb0s YEHMEMdY:
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898920
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dmyggsboo  gdgdol  Logwdggebg  9godwgds 3993 303Mmm 9900 mgmMgdols
Ls35ONEOsbMdS.
0gmegds 1: gmdzsm  (3)—(4) ULsbsbogmm  s3mEsbgdol  3m953030963gd0  53059mBowgdgb
30MMdJOL:
a,(x, )24, >0;b,(x,y) 24, >0; a,, b, el (Q)i=12)
000730 y39wash o 56g80; 85806 (8) gobEHMEgds s8mblbswos V€ X™ - mz0l, 58mbsbligboms
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Teimuraz Surguladze, Teimuraz Modebadze

Research of Dirichlet Problem in the Disperse Layer of Nonlinear Heat Exchange Stationary
Mode Taking into Account Thermal Radiation

The stationary operating mode of the conveyor machine has been studied in the reaserch.
Existence of the boundary problem solution which represents its mathematical model has been proved
and the results demonstrate to what classes of functions this solution belongs depending on a selection of
boundary conditions. For the proof of the boundary problem solution the functional and analytical
formulation of boundary problems, i.e. representation of a boundary problem in the form of the operator
equations in Banach spaces is used. Such transition from considered boundary problems to the operator
equations is standard and simplifies problem studying and the solution.

The paper deals with the stationary mode of the conveyor machine which in a zone of burning is
described by the following system of equations:
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K%—é(al(x’y)%j—i az(x,y)% =" (T-0) +a(T* - 6*)
ox) oy

Yoy ox oy 0
or o oT 0 or 2/3 o ma
Wxa*&(bl(X,y)aj*a(bz(an/)gJ—11 [T (6-T)+a(6'-T*)

where V, >0, W, I, >0, a >0 - given constants and coefficients satisfy the following conditions a,(x,y) 2 4, > 0;
b(x,y)=24,>0; a;,, b el ().

For gas and solid on the o> boundary of the area following boundary conditions are given:

70, y)=¢,(»); 0(0y)=m,(»);
T(hy)=p,(»); 0(h,y)=n,(»); @
T(x,0) = @,(x); 6(x,0) =1,(x);
T(x,1) = p,(x); O(x,0) =1,(x)

Let’s say T(x, y)and 8(x, y)are sufficiently regular functions, which setisfy the conditions: ﬂx, Nleo=T
0(x, ) |.a= 0|, » then for the T =T ~T 6 = 0 -G function (1) + (2) boundary problem will be:

y, % a[ aéj a[ J T+ (T +1)-@ + )+ a(T+T) - @ +05) -

VAL AL al
oy ox ox ) Oy

[ AR a(za’ﬁ)}

o o
oT o(, T\ @ or 3 ®
W | b— |-=| by=— |=L|T+Tf (@ +®-T -D)+a(@+6 —(T +D")-
5 ax[.ax] ay(za] [T+ 7 (@ +0)-(T -7+ a((@ +6) - T+ 1Y)
w 00, of or.
(1 ) (z ) ;
5y ox %
with the boundary conditions:
T]=0; 0]s=0; (4)
and constraints on the condition:
grad(0(x, )+ 0(x, y))‘ <K V(x,y)eQ.
Function
Ye {H(x,y),f(x,y)},
we will call the generalized solution of the (3)+ (4) problem, which belongs to the space
0 2
:{Wzl (Q)ﬁl,y(Q)} > P25
and for any
VuelX, p=(u,m)
satisfies the 1dent1ty
00 00 B,Lt, 09 o or 6,uz BT o,
v, W dxd) +b, dxdy =
I( 3y'ul+ uz) y+j(ala e ey g
—j(V 5ﬂ.+w O sy - lﬂ'ﬂzﬁF (T +7) =0 +0) (s, — p, ) ey - ®)

~a] (717" =@+ 07" - ,u,)dxderJ.(]Eiéiif)‘cl 00u, o o

b, L ey
*oy oy Ox Ox oy Oy

This condition is true when

_ _ 0
VO(x,), Tp), (6, ) (%, 9) €W (Q) ML, (Q), p 25,
because such functions on the o boundary of the o area have following 5(60), f(aﬂ), 14,(09), 1,(0Q) values

respectively, thus these values on the s boundary represents elements of L,(0Q2) space.
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(3)+(4) problem is equivalent to the following functional equation
AXY)=f, feX', (6)
where

AX)=AY)-F(Y), f=-A1), X=[VIZ‘(Q)(‘\L[)(Q):| , p=5.

The following theorem is true:
Theorem 1:Let the coefficients of the (3)-(4) boundary problems satisfy the conditions
a(x,y)24,>0;b,(x,y)=2 4, >0; a,, b eL, (Q>i=12)

Almost everywhere in qarea, then the (8) equation is solvable for any V/ € X", set of solutions for each ris the
compactly weak and the (3)+(4) problem has ¥ solution which belongs to the space

X :{ng;(g)mllp(g)} , p=5.
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seoggiobotry brydags, 39Bbos JrbsEsB3omo

8530 B30l 50mbsgmmgo bsfioeols s¢dmbigg®mls
- Ggbodge Esd0bdMMgdols Mogbgomo dmEgmogds

Gogbgomo dm@yeroigdom 3sdmzgemgmeros 3933500580 335M0mmi©  ©OEO
GomEbrmdom s8myGHggmemo ©sdsdobda@mgdgero  Bogomogigdol  dglsdere gog-
Ggegds sHBmbggyemb bbgosbbzs Hodow®ao dgdgmtimgrmaonto bodmsgogdol
0900bg9390600. 6563969005, HGmA Gmd Gggombol Ggemogao derogmse dmddgwgdl
0bst93980l 3o3MEgemgds®y sHImbgg®emb bsbsbwz®m ggbsdo. dgGoosbmema
mM09630M9dmemo Hozmmol @s dgomg 3s33500mbob Jogdo gfiobsswdwnagdosh @s
35960l 308mbsgergmom JndGsmdsl, sodmemgBgb ©sds806dmG98geo 603m0gHgdols
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FIELD: MATHEMATICS

ALEKSANDRE SURMAVA, VEPKHIA KUKHALASHVILI

Numerical Modeling of the Possible Pollution of
the Atmosphere over the Eastern Part of the Black Sea

The article aims at the numerical simulation and investigation of the possible
distribution of pollution by using of the Numerical Model of Evolution of the
Atmospheric Processes in the Caucasian Region and numerical integration of the
equation of substance movement in case of the three synoptic situations of the
west, north and east background winds.

The equation of the spread of polluting substance in the atmosphere is

_+u_+(;‘}_ﬁj@_ Ge o), L% e
o ox n)oc Mo a7 ) proct (1),

where ; is time; x, ), and z are the axes of the Cartesian coordinate directed

to the east, north and vertically upwards, respectively; ¢ =(z-5)/h is the

dimensionless vertical coordinate; & = J,(x, )+ 50 m is the surface layer height;

0, is the height of the relief; z(,, x, ) is the height of the tropopause; h = H -6
; U, §, w,and w are the wind velocity components along the axes X, ¥, Z
, and ¢, respectively; p (z) are standard vertical distributions of the densities

123



0. LJMIN3Y, 3. 3IEOTOI3NT)

of dry air; b is the concentration of the polluting substance; the index is the
polluting substance-decay constant; ¢  is an aerosol deposition velocity; 4 and
v are the horizontal and vertical turbulent diffusion coefficients. The formulas
of determination of these coefficients are provided.

Numerical integration of the equation (1) with the corresponding initial
and boundary conditions is carried out using the Crank-Nicolson scheme and
the implicit splitting method. In the modelling domain the rectangular finite-
difference grid is used with 110X100X17 points having 10 km horizontal steps
and the non-dimensional vertical step equalling 1/17. A temporal step is equal to
4 min. The calculations were performed for a period up to 72 h. The transfer of the
passive pollutant substance, which is being emitted during 6 h in the atmosphere
boundary area into the rectangular prism domain ¢ (10 km>10 km>0.2km),
was modeled. The initial concentration b ;=100 arbitrary unit (a.u.).

We can note that during the first 24 h in the lower part of the boundary layer
the pollutant substance is carried to the west, north-west and east. The main mass
of the pollution flows around the Main Caucasus Ridge from the south-west side
and spreads in the North Caucasus.

Relatively small amount of the pollutant substance is carried to the east over
the Colchis Lowland and passing over the Rikoti Pass is distributed in the East
Georgia over the Kartli Plain. When the pollution moves to the east, the cloud of
pollution gradually widens in width and height and occupies a wide area over the
central and eastern parts of the Main Caucasus Ridge. The speed of distribution
of the pollution cloud on the level z = 2 km is bigger than the speed in the surface
layer of the atmosphere.

The maximal value of the concentration for 24 h interval of time in the
boundary layer decreases from its initial value 100 a.u. to to 10-15 a.u., and the
area of maximal values is located in the vicinity of the Black Sea on the altitude
of 1 km in the distance about 50-60 km of the source of emission.

In case of the background northern wind the pollutant substance is distributed
to the eastern and northern directions. Passing 24 and 36 h the cloud of
pollution is located in the vicinity of the Likhi Ridge and Gurian mountains. The
concentration is decreased there about 100 times and more.

In case of eastern wind the pollutant substance in surface layer during 36 h is
concentrated mainly near the Black Sea over the territory of the Colchis Lowland.
It moves as a single cloud and is not deformed by influence of orography. The
speed of cloud motion is equal to 10-12 km/h.

The pollution of the eastern part of the Black Sea was studied in case of
the emission source located in the south-east part of the South Caucasus.
Transportation and sedimentation of the non-passive aerosol with diameter equal
to 10 was modeled. The pollutant substance under action of the Main Caucasus
Ridge is divided into two clouds. One of them overflows the ridge and moves

124



040d(0) 63IMINITNL LOLITIBNB(M IJ6N3IMLOGISNL 3(033J, 2013, Ne2

along the Main Caucasus northern slope, the other moves along of the southern
slop of the Main Caucasus and eastern shoreline of the Black Sea. In the area of
mesoscale cyclonic vortex formed in the boundary layer of the atmosphere the
pollution cloud moves to south and is distributed over the wide area of eastern
and central parts of the Black Sea.

The numerical modeling of distribution of the passive and non-passive
pollution emitted in the atmosphere shows that the Caucasus relief significantly
influences distribution of the pollution in the surface layer. The Lichi Ridge
plays an exclusive roll in the processes of movement of pollution. It causes a
significant deformation of the pollution cloud and its trajectory of motion.

The influence of relief on the trajectory of motion of the pollution cloud in
the troposphere is significantly small and the movement of cloud there basically
depends on the background wind.

The pollution of the territory in vicinity of eastern part of the Black Sea can be
caused by sedimentation of the aerozols emited from source located both near
the sea and sufficiently far from it — in the south-east part of the Caucasus.

The results obtained in the article have a qualitative character. They are in
agreement with the assumptions that were made 20 - 30 years ago on air pollution
of western Georgia caused by pollutant emission of the Zestafoni Ferroalloy Plant.
The quantitative estimation of obtained results isn't possible because of absence
of the corresponding natural and experimental data of measurements.
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- 860836gammdgdo,  Geadgdog  Bggbododgdosh s [ gmbhodgdol  s0bodbmm  Ubogmsb
3905339000L B Bomgdl, spgbodbmo dgbedsdolis:

W(Ii(¢)0)) @5 W(E}(%))s (i:1,2)

Bggbo dmgabos G o G 3tggdob & - bosbanegol Bobggoo Bggogsbmo W2 G — K (p:1)
© W:G-K ( fos 1) 216730980l bbabrghe 36oBgbymmdyBoL Lbgsmds,

W(l,- (%)) = W(’: (s ))I

max
[0;27]

Bgob dog® gBm-ghor BOmdsBo (Japaridze, Zivzivadze 2005) godmggdwo dgmmpgbol
podmygbgdom G300

0@yl mOEdInmo G @ O -Bsbemdywmo (O <& <1)G sbgdob 3sbrbogne segdy
330b0gmbgmmdnmse  geEsdlobsgo  @bdgogdol 08 Labsbeghm  8Bodghyeebgdols
bbgsmbdolisogol, Gmdggdog Bggbsdsdgdost BydolBogho argz, =g, (0<gp, <27) Lbogol oo

bb‘bggﬁgbmbﬁ 39©330000b 1, €T, @ 7 el fgh@oemgdl, (J' =], 2), LsdaOmEn0sbos Tgabnds

IW(’;- (%))—H}(t—, (%))‘<A'£, (i=12),

bssg A 8@B030 ©sdm3oEdrImos Bbmmng G sy,
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@OGHIHIG O

Bekya 1988: Bekya W.H. O606uweHHsie aHamuTndeckue GyHkmun. Mocksa:
Hayxa, 1988.

Japaridze, Zivzivadze 2005: Japaridze E., Zivzivadze L. On Estimation of
Exactness in Conformal Mapping of Neighbouring Domains. Bulletin of the
Georgian academy of sciences. Volume 171, number 3, May-June, 2005.

§6H0maa0bgL: sl s0gdo@030L ©g3sMEAg6EHs, Bogm dmlbgwodzo-
@0l 359m03@000 3500935¢H030L 0BLEGOGHMGOU §o3ggzs6ds BgEbog-05653-
3OHMIgeds, oD0ogso-05:9353030L 99360gMgdsms mIEH™MMAs, 3MmEgbm®Is

X99s¢m Lsbo3odgd.

FIELD: MATHEMATICS

EREKLE JAPARIDZE, LELA ZIVZIVADZE

Estimation Of Boundary Values Of Functions
Of Quasiconformal Mappings Of Neighbouring Domains

Let G be defined in complex plane C finite doubly-connected domain, the
boundary of which I'=T", UI', consists of simple closed lines I', and T,
of class C) (0<a <1) such that T, contains T, and Oeintl, At this finite

single-connected domains bounded with lines I, and T,, are starlike with
respect to the point z=0.

Let us write equations for [, and T, in polar coordinates respectively
in such a way:

ti:ti(¢):pi(¢))'ei(p 0<@<2r7,i=12)

where p(p) and p,(p) are also producible functions of class C. on

[0;271']
Let us consider a doubly-connected domain G, similar to G, bounded
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canonical domains. Then if # €I, f, €I, are points of intersections of

the boundaries with an arbitrary ray o&z=g¢, (0 <@, < 27[) the following

estimation is valid ‘ fi [ti (@)- f, I:fl (o, )ﬂ‘ <A¢, where the constant A
depends on the domain G only.
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MR0: 85009353035
53056000 35M39e0dg, bsmbs d3Mszgwody

9Jb39®0396¢0b ©393030L LAMGIFOVWO ©s H3JHOIIOO
$9d6memao0l 030¢530MMO FmEIEoMgds

6536800 FsHdm@ggbocmos LH®o®gaorIco s Bsddol3m0 sggadzol dmg-
@60 99639608963 0b 9900980l s65¢r0bo o JJU39MH0d96HO 33¢n930L sba-
0 Jogmdol 890053985 Lobdgdob LAs@ozeImo 0do@sor®o dmogero®gdobsl.
Lodmds gbGHoyengdeemos MatLab-ob go®9dmdo o 3mGdoMgdw9emos Script file bg-
bs®olb m-950¢19800, G39emo3 sLEXEgdL d9dombz930000 boool 39bgmoigosl s
30f9Ob LobBgdol Ggsgdaosl oommgne 9db3geodgbddo. 3sdmbozzargzo bob®gdol

9R99AIOB0L F9n35L980Lm30L, Hs®Imagbocros 0dodsgor®o dmgerol asemg
390bob 0053985 05 BYLAOMYBS, LASBHOINMO0 35dmiool dgomol dsb39690¢g-
3ol 996h9300. LobBYIolb BMbJz0mboMgdol 0doBszoobsmzol 890-989s30s 353999~
o m-32967430980, HG@Iomsi dmbos LolBgdol J9dombgggomo GHgsjaool agbgtrs-
300L B95e0b9Bo.

»doem© 9Ju396M0d96G0 dMmoEegL 33¢930L Bo@sMgdol LogHmem Ldgdols
935390, Mo LoliGgdgool olvdvdsgzgdgwo 080Gs30vIMO dmEIEol
(08) 259mygbgdom. gl 9BHs3900: Fobslifo®o GHgbBHoMmgds s 08 59335G -
G0doL 99mfjdgds, 9930Mdgd0l 4sdmg-gbs, 080GSE0MO IMOYTOLMZ0-
1590900l bBsrgOsMBOL sBsE0BO s Jolo 3MGYJ309; IMEIW OO 9Jub3g-
»0396E0b 33080305, OMIGE0E 90353V 9Ju39MH0T96EHOL LEHOOE YO
5 3H94BH036 ©9393d9M905L; 9Ju39MH0TI6EHOL 293308 Mgo0DsE0s, Fmbs3g-
8900l sMM3905 S 30M39WSO 5353905, HMIgerog J00rgds dmwY-
0900l g gemdsdo (Illennon 1978: 418).

990 99u3960995EH0L M3EH0T0B300 IxdbgdYos 9Jldgaodgb-
GO 5393-930L g0MPYOOL godmYgbgdsBy. 3md30EIMHDY TmYL0MYds
dmombmal 33393560l IOMIsLS s EMMOL EobsbsGX 9oL, s1g39 BobJsb)-
60 OMOL bIHIOXJOL. 5d0EM™I yng3gewm3z0l BoFoMms 3dmbogl 2qyds,
(9903 15395l 0dEY35 10MMYME0 9JB3gMH0TI6EH06 IM3M39dv)-
@0 0965 06835300l Joduodoerm@o MHoMmEYbMds d0bods-wmMo sbs-
bo6xgoolsl. 080@S30M0 ImYEolndldwMmsdsEool 36MmEglol oa9yd3s
305 F5OGM 5300090900 93MbMTool bdmoegdsll 0dEg3s, 56539 BEOH6-

30@ygmgl 330930l bygdzewgdol LHOYIGIOL, CMdgewog InwIEo®gdol
3900939000 565¢00Bob Boocmgdol Lodo®EH030L s MEORIBOBFOIMBOL Lo~

399500905L 0d¢ng30.
BEGHMGHIR0VI0 53930 Bs®BMYdTo 459mEOL 306MHMdOL TgMBg30Lo0-
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308 306039 ©0ad0 5MEOWYGOIE05, IPA0BOIL SOBYOOMO FBodEHMmGmgdol
Bo8mbom3zse0. 9990099 93GO0MOMMO 356G dgocMBggzs dsdMmduiodomy-

090 3mE0bmdol Loby, MOLMZOLLE F9BOLIBPIMYdS ORJAA30L FoBHGOS3S.
MO0009OHNJIGJO0L  565¢r0BOL  gomzoolfjobgdom GHoMmgds do@GMmoaol
530065 OO 33905, 9Ju39M0d96¢0L FmEME™mdol d9830Mmgdol JoBboo.
R3dJAHMOMS ©MbYgdolL 9HOMdOMdOL d0Mgds 0dergzs LOVI (omdmyq-
Bols 085Dy, 0379 HMAMOO Mbs 0gmb 9Judgm0dgbEOL LEBMOBHIHMEO 3gads
(Cosetos 2001: 275).

A9JBH039M0 395905 5353806090 MEP0s MOMMYYO 3063OYE IO
99b3960896-@ob 9539dBHIOMBdOLS s MYLIOLEHY35IOMBOL FoblsbrzMols-
»ob (Keaprow ... 2004: 847).

0803)5300L 30MmE9LOL M3EH0T0BH305LMD BmsEO JoEyMds GogE03memo
539299300 A3 gemdoLsl dEyMIsMgmdL bomdom 063 MH35¢msb ©o-
393006900 2obGHMEgdgd0l 3m36sdo, 9.0. 0d0Es3099M0 FMOYXOMYOOL
L3 Md5d0 LoEOYJOOL F9RsligdoL LoBMLBEOL dmmbmabs.

659Gm3do  Qobboemo  3GMAMmFoMgdol  Lsgombo  Mbemblzgwymals
Matlab Lob¢gdol gLsdegdemdols Bsermm b3gd@®mol Asdmygbgdsl, dmwy-
@m0 99L39M0896E0L ©s93930L 39dbMEWMYOOL MYoOBEFOOLIMZOL.

9%39JGMO0  Jgxsligdol  Bgdbmermyools  ©sdwdsgzgdolomgol  0ddbgds
m-g96d309, OHMIGo3 SLOMEOL 25dMLs33e930 LoLE 9ol Mgsdzool odo-
Gd305L, dobo gMbd30-boMgdol LBGs@03mo 3MHMEqLoL B3I MdOLLL.
LobGHgdol BMbJgombocMo 9d3035-tgbGoL Lobom Fgodergds sdmz0Yq-
B dgdmbgzgzomo Looggdol BydoldogMo 4gbgMs@memo yobsfoegdols
939900 396mbom. 58 gobsfomgdol 35615393 Mgd0 3393-0bgds Boddm-
6900L MHMdo, beem J90mbz93000 LoWOWYJdOL MYoOBE00L BMbJEo-
Sbb J0ToMmMZ0LLL - LoLEB Yol Mgogzool Mmerdo (I'yapraes 2000: 432).

35g50mol Bobom 4s630bogrmom m-gbJ3os, HMIGoiE sHMmME0gEgdL
©@Mbm6-05Ho Jgdmbz9g3000 LoOEOL 29696300, BoldEHdOL a s b
RMOIOL 356M589¢JO0m, HMIgdLsE 5d300 89990 dobsfowgdols blodzzmo-
30
)= ~log(u/a)’
ub(2r)V? 2 | (1)
50b0dbwer 9990mbz930m0 LOoOOL FomYdoEH032IM MEOLL s OLZYe-
Loosls 593b Loby:
m=aexp(0,5b>), D =a’ exp(b*)[exp(h>) —1]. 2)
3963L5BE3OHMo M-xgMbdi0s 999mbgzg30m0 LoWOWGJdIOL A96gMSE3O0LOM-
30l d9dg0 Loboom: function u=systemeqv(a,b); u=a*exp(b*randn); % a,b 3o-
599@GHMMS MAbMOT> MO0 gobsfowrgds

s Logowowgdo 30b5bogo Tglsdsdol Boowdls systemeq.m Lobgwrom,

300949000 m-xgs50¢ol BEgbs®Ol BMMI0MGISL, MMIgEo SLGMEgdL bglosls

exp
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LAOSGIRONO 5 3odBH03MNM0 ©393930L B9dbmemmaools sdmdsggdols
d0Bbom, sLBAMEIE0MHJdGE0 LOLEBHIIOL 9BIJEHMOO FgBRLYdIOLIMZO.

30039 (080 250m3033Womm bGsbs®GHwwo m-gwbdiool Design of
Experiments 6s{ogools 99lodergdemmdgdo. sGLYdmdL oo Mom©gbmdol
UBHObIOEHMO BMbd30900, OMIWId0E Fgodegds 459mygbgdo oymls
UGoG03900 080GS30IM0 9Ju39MH0TI6EGHOL OYIRTZ0LOL S OLAOLLL. gob-
30bomm 59 864300056 gHm-gMmo JsMEGH030 Bb30s, MHMIgwos Mb-
69639 gmxl dnEwOo 9dudg@odgbEol Bo@smgdol bbgswalbgs ggadol
RMOI0OYOL. 300390 Jomobos fullfact gmbJEos, OMIgEoE sM95¢0DYOL
O M350 EMB0sE BodBHMMIE0 393308 BMOT0MYISL. M-B50¢ol Tglss-
0590b0 GMOTIBEHO 2odM0YM9gds 9090 Loboo:

clear all % LEGHMo3HIY0MEXP0 S IMPILMOO IYIRIZ0L IMEYMO 9d-
139M0d9xbEO
% LEObIMEHWWO 73MbJ30gd0L A50M3IZ39, BodBHMOMs MoMm©gbmdol
96003690 mdgd0lL 256LsbE3G
nf=3; minf=[-5 -10 0]; maxf=[5 10 20]; level=[3 3 2]; N=3"3*2;
% 994b396H09BEH IS BMmEIBMOOL s MOMMYME BoJEHMOMS MbOL
5096MBOL QoBLEBOZMS

fullplan=fullfact(level); % 94u39M096EOL LEOYO A98dol FGMOTOMYdS

Matlab 3626580 Lod®dsbgdm Bsbx 961580 FomBmyqds LOYRsdEBHMEO-
560 39280 dsbogo fullplan gMbdE00m, LEWSE MOMNMIMOo LEGHMOJMbo 3olv)-
bmdl gm0 9du3g@0dgbEAL, GMIgEToi BoJBHMOO g MdL ™Mb, s5bod-
Bogly 69Ol o 2obLEBOZME3L Jologol glsdsdol gargdgb@gol.

3990093 BMOIME0M©Ids LyHyobo dmbszgdgdols dslogo - 89mBgmeEo 3603~
369eMd900l ©0535DMbd0 BogEMMOL Mmbol 3603369 mdgdom, HMIgEos
95065 04d69gds 459myqbgd o gdudgmodgb@ol b3 mdolsL:

fulleks=zeros(N,nf);

for i=1:nf,

fulleks(:,i)=minf(i)+(fullplan(:,i)-1)*(maxf(i)-minf(i))/(level(i)-1); end fulleks

99396003960 Bo@5019d0LsMZ30L BogEMMMS E™bggdols 360d3zbgemdgdo
398056  LodgB®owo 3603369wmd9d0L ©0S35BMbolL Lodwowm §g6-
A0oob dodsOo.

Design Experiment bsffocrol bEobwosd@mao g3mbdgos ff2n sG95¢00bgdl
LEOMPO MOHEMB0sBO GodBHMOHMo 293d0L BMOI0MYOL, CMIGEToz Bod-
GHMO®s ©MH9g00 (dmE9-099w0 ©0535DMbol FobodswrvMmo s Bogdliodsgryy-
60 36093690 md5) 500603690006 Hmam®E 0 s 1. 39aMdgegdm G5 Liglosl
5 35U 9d0 0O MIoL (39 396 30-5bb. nf Fod@EHmGgdols dm-
399990 G5mEgbMdOLLL Jogowgdm ff2nplan ggadsls, bmarm G909y 2563L5%-
036530 Lofyobo Imbs399gd0l Tgbodsdol dsbogl 9Jldgemodgb@ol Bo@sMg-do-
Lom30L BogdGHMmOMs 3603369 MdgdOL Lobood:
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% 9941396039630l OO MOHPMB0SBO F9adol BMOIOMYdS

N=2"nf; ff2nplan=ff2n(nf); fulleks2n=zeros(N,nf);

for i=1:nf,

fulleks2n(:,i)=minf(i)+ff2nplan(:,i)*(maxf(i)-minf(i));

end;fulleks2n

99639600996 0L LEBIOEGHMEO ©sR9I30L gBo30L MYsobBsools 9a-
930 356005630 560U fracfact @600, HMIgeroi MBOHMB3gEymxl oo
5399 BHMM0560 56 MOHM0gMHm-dmddgo BoJ@mMmgdol 9z358900L 4930l M-
9069d5b. Asli0Sb B0ToIm3s Q5dMOLsbgds 9890 Loboo:

N=2"nf;

fracplan=fracfact('a b c ab bc ac abc'); % gdud9®0dgbE ol owswm@o mMm-
Bosbo 39990l BmOHIomgds

39090 8moigds fracplan dsbogol boboom -1 s 1 gargdgb@gdol 360dzby-
©MdJO0.

068030 M9aM9LoOL 300953030963 JOOL b; T99EYMI0 QoTMMNZOLOMZOU:

k k
y=by+ Zbixi = Zbixi’ 3)
i1 i=0
N N
bl.=2xjyj ijz, i=0,k. (4)
=1 =1

(3)-(4) ©59M 30090900l FGBsdsdoLOE BMOIOMEYdS X JoGHOMOBY, Xy =1
1399 BH™M0L BodE oMo 360d3zb9wmdol BggEob sds@gdoo (Kembron ... 2004:
847).

% 29290L GHEMbL3MboMYdo o@GMmOEOL BMOT0MYdS B0JEHOOO Bod@Em-
0ol ©5353Hd0m

fictfact=ones(N,1); X=[fictfact fracplan]';

0mml 3MmOI0MEYdS Lofigolo Imbsgdgdo gdudgMHodgbEol Bs@smgdolom-
30, ®™Iol EOHMLSE 803009000 gL fraceks Bwbjsgoom,

fraceks=zeros(N,nf);

for i=1:nf,

fraceks(:,i)=minf(i)+(fracplan(:,i)+1)*(maxf(i)-minf(i))/2;end; fraceks

BoSE MOMMYME J -6 LEBHOJMETo Fo®dmEagbowos God@mOmMS M-
69900l 3608369-c0mdgd0, GMIWIdOE s30JLoMYVI6 j -6 9Jud9m0dgbEHI0
Lofigols Imbo39090L.

9m 3990 Lgbools BsMBMgddo LOWYdS BLEHOSBHIROIWO ORRTMGdS
69309b00L 296GHMMYdJOOL obLEDBWIMOLIMZOL, systemeqv 9J3035¢9bEvY-
60 LobiEgdob 9539dGIOMBOL FgxsLgdoLsL, Mo a s b 3gdEmMol MMmogH-
094390900l 25035¢0L{obgdom. 9339dEv)-M™mdoL AsB39690ol Loboo gobgo-
bowmo 45sbMOL oL3gMLOs LOLEHIIOL MYo0MJOIOL PMOMMYMO MO0~
Dooolsl, F9ddsmo@o 3603369wmdgdols Jodscron:
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clear all; nf=2; minf=[1 0.5]; maxf=[5 1]; % 5803560l 25005%y39¢)>

% 99b39Mm0dg6EGHOL Fows MmOEMbosbo  g9gadol BmOToMYds MBOYE-
094990900l s0M0Ebgolsm30L

N=2/nf; fracplan=fracfact('a b ab’)

fictfact=ones(N,1);X=[fictfact fracplan]'’; fraceks=zeros(N,nf);

for i=1:nf,

fraceks(:,1)=minf(i)+(fracplan(:,i)+1)*(maxf(i)-minf(i))/2;

end; fraceks

LobGgdol 9539dGHOMBOL 2odMbo33w935® d03009d0 29adsly dgMbgo
95839690900l dobgz0m, H®MIEol 3909y 990dwgds gy gl 9dudg-
6099630 BHodB03Mmo ©9adsMgds, dj = 0,0  9539dGHMO™dOL dsh39690-
ol d9535L900L dmEgdw9o Mol BOMdOMO Fg3mdobsl s a =0,0
96008369mdq00L MboLLL. 7, (a) 3603369eMmdoL AoBLEBEOZGOLIMZ0L 30~
LoMgdermo norminv bEebsMEHMWwo BMbJzo0m, MHMIgEros syl

@) =07 0-a1), 00 - [ O
T -0

1L0O0YJIOL QoTMMZSL, MOl F9YAS3 J0300gdm I60TZbgMdsly NE
=76830. m-g3500l goaMdxegdolL dqlodsdol BEMsadbEL 543l 9990 Laby:

% 9Ju3960396EHOL BoJBH0IMIMO IRITIMYOS

d_sigma=0.01; alpha=0.05; % bmdomo 0bEghgseols s 360d3bgermdomo
Mol o35¢gds

tkr_alpha=norminv(1-alpha/2); % t -360&0370b gbLsBOIMS

NE=round(1+2*tkr_alpha”2/d_sigma”2); % 300l dmmbmgbowo Hoizbgol
239BLOBOZMS

3990092 35@96M90m gJu39MH0TgbBHMS LEM b53MYOL ggadol Tgbodsdobs,
LoLEBgdol BbJzombocrm@o 9930350 96@0L AsdMmYgbgdom - m-gmbdizool
systemeqv s0oo:

% (30300, LEAMGHIR0E0 293306 9Ju3gMH0TIBEHMS JOHCOMOLOMBOM

for j=1:N,

a=fraceks(j,1);b=fraceks(j,2);

for k=1:NE, % L@s®030960 300900l (303000

% LobE9gIob BbJ30MmboMYIBOL 0T0ESE0S LGSEOIOO 9I3035¢gbEHOL do-
dmygbgdom

u(k)=systemeqv(a,b); % bm®dscrmo d9000b3930000 LOOEOUL IBbYOSEM-
(020)

end; mx=mean(u); DX=std(u)"2; Y(j)=DX; figure; % 30L&ma®530L g3m®do-
905

hist(u,12); end;

39000b3930000 LOWOYJOOL Fob5HOEGOOL bolosmMOl 30BLY>W IO SBsro-
Dolom3z0L 353HJI0M 5353Mmm LOZMEFOMO BodEMMYdOL Lbloolbgs HgMEHo-
9030 30LEGHMAM539d0, HMAWOL FM9303900 Fg0dergds dobbowrmao ogml
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99069008 sdMs36Mgd0L J90gy. 9ol 999y 30 FIb3LEBWIM30
M93609b0oL 3095303096@gd0L 39dBHMMU,

C=X"X"; b_=inv(C)*X*Y"; % G9369bool 3m98303096¢0L goblabrg®s

beeoem 999 356MM 3090900 943960039630 5839690 qdLS s T9MBY-
M BoJBHMOHIOL oL ©IIMZ0IOMEgdOL Sbobgsl, Matlab-ol bodysbBm-
80900560 36553030l 59tm-49bgd0m. 580LsMZ0L BMOA0MEYdS Y. Mgog300bL
b9s3060L 3603369 mMdYd0L Tobogzo —1+10s35Bmbdo 3Yds6MYg Bod@m-
6900L Lofigolo 360d369gEPMBdYOOL FoldEsdOL Q9Mod-0b0L A5TMYgbgdom. 5To-
39 ©OHMU, 06@9mgLL Fo63Moygbl MgmMmOrEo Mgod300l HBIs30MmOL 530S
(2) ©59m3009099gd0m D Looolbsmgol Y, 3603369amdgdols dsliogol bs-
bom. Mm396M5GHMMd0L glodsdols 309g3MMdsl 5g3l d9dgyo Loby:

C=X"X"; b_=inv(C)*X*Y"; % G9369b0ool 3m98303096¢0L goblabrgms

A=minf(1):0.1:maxf(1); B=minf(2):0.1:maxf(2); [k N1]=size(A); [k N2]=size(B);

an(1:N1)=2*(A(1:N1)-minf(1))/(maxf(1)-minf(1))-1;bn(1:N2)=2*(B(1:N2)-
minf(2))/(maxf(2)-minf(2))-1;

for i=1:N1,

for j=1:N2,

c(j,i)=b_(1)+an(i)*b_(2)+bn(j)*b_(3)+an(i)*bn(j)*b_(4); % 9Ju396»0dgbEIE0
69594300l Bgs3060

Yo(j,i)=(A(i)"2)*exp(B(j)"2)*(exp(B(j)"2)-1); % mgm®H0orwo H9god3ool bgs-
3060

end;

end; [x,y]=meshgrid(A,B); % ULodobBm30¢g0056 4655303%7 sbobgs

figure;

subplot(1,2,1), plot3(x,y,Yc), xlabel('fact a'),ylabel('fact b'), zlabel('Yc'),
title('System output'), grid on,

subplot(1,2,2), plot3(x,y,Yo), xlabel('fact a'),ylabel('fact b'), zlabel('Yo'),
title('System output'), grid on;

LodMEMME J030090m FMmEIE0MJdOL F9gaqd0L BsMg3wl, Mmdgeros
PomBmagbomos bsb.1-bByg, Looi JotEbbog gobmogligdmwos 9dudgmodgb-
G0, bemwm 356x 3603 09MmO0-Ms 596256008900 oldgMlool Mg-
594300L5 o 39TMLS33¢93 BoJB™MEOGOL TGOl EOTMI0WIOIEIDS.

93990 BobsBosb BsbL, MMA iMxz030 Mmool Logmdzguwdy do-
0900 ©HIMI0YOGdS BoJGHMEOGOOL MMM0YGOHNJIIIOOL om3oeol-
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Field: Mathematics

Avtandil Bardavelidze, Khatuna Bardavelidze
Imitation Modeling of Experiment Planning Strategic and Tactical
Technology

The experiment involves general scheme stages of research by using imitation
model (IM) of processing complicated systems. These stages are: preliminary
testing and checking adequacy of IM, errors detection, options analysis of IM and
its correction; optimization of model experiment, which contains strategic and
tactical planning of experiment; realization of experiment plan, data collecting
and their initial processing.

Optimization of model experiment is based on the using of experiment planning
methods. Modeling on the computer always requires researcher’s labor and time,
also machinetime cost. Therefore, it is always necessary to have a plan, which
allows to obtain maximum number of information from each experiment with
minimum expenses. Exploitation process planning of imitation model allows not
only time economy, but it provides a structure of research basis. Thus, planning
of imitation model presents unity of receiving methods and approaches about
necessary information by using developing model. The issue of programming,
discussed in the research, enables us to use the wide spectrum of possibilities of
MatLab system for realization of model experiment planning technology.

For processing the technology of effective estimation has been created
m-function, which makes imitation of system reaction during the functioning
of its static process. Any generator of the random values can be used as system
functional equivalent in accordance with a given rule. Parameters of this
distribution are presented in the factor role, but for realization of random values
they are presented in the system reaction role.

For the example let’s discuss the m-function, which realizes generation of log-
normal random value by the scale of form a andb parameters. We determine
m-function for generation of random values and start m-file script forming.

First of all, we investigate possibilities of standard m-function for Design
of Experiments part. There are many standard functions, which can be used
in planning and defining the static imitation experiment. One of them is
fullfactfunction which realizes forming of full multilevel factor plan.

function u=systemeqv(a,b); u=a*exp(b*randn); % log-normal distribution of
a and b parameters

nf=3; minf=[-5 -10 0]; maxf=[5 10 20]; level=[3 3 2]; N=3*3*2;

fullplan=fullfact(level); %forming experiment of full plan

The array of full factor plan in MatLab command window is presented by
fullplan function, where each line answers to one experiment and factor gives
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level, it also marks number and determines corresponding elements of array.
Then, it formulates initial data array, which really was being created during the
experiment:

fulleks=zeros(N,nf);

for i=1:nf,

fulleks(:,i)=minf(i)+(fullplan(:,i)-1)*(maxf(i)-minf(i))/(level(i)-1); end; fulleks

ff2n standard function of Design Experiment part realizes the forming of full
two-level factor plan, in which factor levels are marked as 0 and 1. By given
number of nf factors we will receive ff2nplanplan and then will determine
corresponding array of initial data:

N=2"nf; ff2nplan=ff2n(nf);fulleks2n=zeros(N,nf); fulleks2n(:,i)=minf(i)+ff2npl
an(:,1)*(maxf(i)-minf(i));

end;fulleks2n

The following option for realization of standard planning stage of experiment
is fracfactfunction, which provides the plan forming of interaction factors.

N=2/nf; fracplan=fracfact('a b c ab bc ac abc');

For calculating b, coefficients of linear regression will be formed X matrix
by adding the column of x, =1 factor value. At the end will form initial
data for carrying out the experiment during which we will receive result as a
fraceksfunction.

fictfact=ones(N,1); X=[fictfact fracplan]';fraceks=zeros(N,nf);

for i=1:nf,

fraceks(:,i)=minf(i)+(fracplan(:,i)+1)*(maxf(i)-minf(i))/2;end; fraceks

Within given session strategic planning is executed for determining regression
equation, according to the interaction of a andb vectors. Dispersion of deviation
is discussed as effective index for realization of each system response.

clear all; nf=2; minf=[1 0.5]; maxf=[5 1]; N=2"nf; fracplan=fracfact('a b ab'); %
task solving

fictfact=ones(N,1);X=[fictfact fracplan]'’; fraceks=zeros(N,nf);

for i=1:nf,

fraceks(:,1)=minf(i)+(fracplan(:,i)+1)*(maxf(i)-minf(i))/2;

end; fraceks

For investigation of system effectiveness, we will receive the plan according to
the selected indices, after that can be performed tactical planning of experiment for
relative error - d, = 0,0 and for magnitude level of & =0,6 .For determination
of ¢, («) value we use norminv standard function, which receives the value - NE
=76830.

% tactical planning of experiment

d_sigma=0.01; alpha=0.05; tkr_alpha=norminv(1-alpha/2); % determination of
t critical

NE=round(1+2*tkr_alpha”2/d_sigma“’2);
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After that we perform full set of experiments according to the plan by using
system functional equivalent with m-function file:

for j=1:N, %cycle for strategic plan

a=fraceks(j,1); b=fraceks(j,2);
for k=1:NE, % cycle of static experiment
u(k)=systemeqv(a,b); % generator of normal random value

end; mx=mean(u); DX=std(u)"2; Y(j)=DX; figure; % forming the histogram

hist(u,12); end;

For visual analysis of random magnitudes distibution additionally there are
formed the histograms in different points of space factor, vector of regression
coefficients are determined, followed by presentation of relation between the
experiment indices and the selected factors by using three-dimensional graph of
MatLab system.

C=X*X"; b_=inv(C)*X*Y"; % determine regression coefficients

A=minf(1):0.1:maxf(1); B=minf(2):0.1:maxf(2); [k N1]=size(A); [k N2]=size(B);

an(1:N1)=2*(A(1:N1)-minf(1))/(maxf(1)-minf(1))-1;bn(1:N2)=2*(B(1:N2)-
minf(2))/(maxf(2)-minf(2))-1;

for i=1:N1,

for j=1:N2,

c(j,i)=b_(1)+an(i)*b_(2)+bn(j)*b_(3)+an(i)*bn(j)*b_(4); % surface of
experimental reaction

Yo(j,i)=(A(1)"2)*exp(B(j)"2)*(exp(B(j)"2)-1); % surface of theoretic reaction

subplot(1,2,1), plot3(x,y,Yc), xlabel('fact a'),ylabel('fact b'), zlabel('Yc'),
title('System output'), grid on,

subplot(1,2,2), plot3(x,y,Yo), xlabel('fact a'),ylabel('fact b'), zlabel('Yo'),
title('System output'), grid on;

Eventually we will receive modeling result: experimentally and theoretically
calculated dispersion reaction and the relation between investigating factors in
three-dimensional area of MatLab system.

The research can be carried out within given work frames by using different
random values distribution. Research results are presented by three-dimensional
graph of MatLab system, showing the relation between experiment indices and
selected factors.
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FIELD: MATHEMATICS

RAZHDEN KHABURDZANIA

On The Equipment Of Three-Dimensional Sureaces In The
Non-proper Hyperplane E,

Let us consider the surface ¥, in the extended Euclidean space E, = E, U E;,

where E, is a non-proper hyperplane carrying the structure of the elliptical space §,.

To the surface V; we attach a moving semi-orthogonal frame R = {A,Al.,Aa}
(i,j,k,l,t =1,2,3; a,f= 4,5) , AeV,, 4 €T, (A), (T3 (A) is the tangential
3-point to the surface V; at the point A), A, €N, (A) (N2 (A) is the orthogonal
complement to the plane 7 (A)) , (AA4) 4 (AA5 ) , {147.,Aa} CE,.

Let the points A, 4;, 4,, which define the frame R , be generated by the vectors
A , 2[1. , ;Ia , respectively.

Derivation formulas for the frame  have the form d4 = a)iAl. , dli =/ ;1 ;o ;la

dA, = w A + a)f;lﬂ

Therefore @” =0 and we have

a _1a_ .j (e _ @ a pa .k a k L a _1a .t
of =bjo’ (b =b}), dbj —byo! —bjo} +blw; =bo".

The functions y; =¢ ¢, (ék , €, are the directing vectors of the straight lines (AAk)
, (AAa )) are the components of the first principal tensor of the surface V. We find
k k
d7,'j =Vu®@; TV @ -

Differentiating the identity ¢, -&, =0, we obtain @} + ;! =0 (for

ea

=1). In the
same manner, the identity ¢,-€, =0 leads to the relation a);‘ + 7/kia)lf7‘ =0, where }/'d
are the contravariant components of the metric tensor of the surface V.

Suppose that the net of lines (a)l,wz,a)3 ) is given in some domain Q cV; (in
particular, on the entire surface). We take the ribs (AAI) of the moving frame on the
tangents to the lines of the considered net at the point A . Then the forms @/ are the

principal ones, i.e. @/ = a)®" . The continuation of this system is written as
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P il 40l el 4 b = al
da; — a; @, + a0 +biw, = a0
When the point 4 moves along the surface V, in the general case each of the

points A, describes in the non-proper hyperplane E, the three-dimensional surfaces
(4;), on which nets of lines (a)l L0, ) naturally arise. The point 4, will describe
lines ®@" when the point 4 moves along the line o* on the surface V.

For the surface (4,) c E; we can construct the normal (4,N,), where N, is the
normal point which is the pole of the tangent to the hyperplane at the considered point

A; of the surface (Al,) . With respect to the absolute 7, : xXXoxt=0 (K,L = 1,...,5)

. Note that if this absolute in E, defines the structure of the space S, .
We perform calculations for the surface (A1) . We have:

dA =04 +0'B,,

where
E]l = alzl;lz +a131 _.3 +bj) _.a’
EIZ = a122;12 + a132 43 +b5; *a,
EIB a123;12 + a133 ﬁz +byj; ﬁa~

Let the point N, be the intersection of four three-dimensional polar planes of the

points A, , B, , where the straight line (A1Bu) is tangential to the line @’ on the

surface (4;) at the point 4, .
Since  4,(1,0,0,0,0), B, (0.a7,,a\,b\,bY ), By(0.ah,a,bh.b) )

, Bl3(0,a123,a133,b143,b153), the equations of the polar planes of these points will
respectively have the form

1 2, .3 _
X +7pX +745 =0,

2 3 1 2 3,2 2 3\ 3 4 g4, 755
(a11712+a11713)x +(a11+7/23a11)x +(a117/23+a11)x +bx" +bx” =0,
2 3 1 2 3.2 2 3\.3 4 74 4, 75 5 _
(a12712+a12713)x +(a12+;/23a12)x +(a12723+a12)x +bpx" +bpx” =0,

2 3 1 2 3) .2 2 3 )3, g4 4, 755
(a13712+a13713)x +(a13+723a13)x +(a13723+a13)x +b3x" +byx” =0.

If we consider these equations together as a system of homogeneous equations

and solve it with respectto X ! , x*, then we obtain the coordinates of the point /V, .
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Case 1. Let the net of lines (a)l,(oz,a)}) on the surface V; be conjugate

(b; =0, i # j). Then the point N, has the coordinates N, (0,0,0,blle,—ble) ,
where

2 2
a a

0=2 132 133 (1_7127137/23)
a,p 4y

Let us assume that Q#0. Thus the point N, is generated by the vector
N, = b151A4 _b141A5 :
We pose the question: when does the developable surface of the family of straight

lines (A1N1) cuts out the net of lines (@', 0’, @’ ) on the surface (A1) ?
We prove the following statement.

Theorem 1.Let the net of lines (a)l ,a)z,(o3) on the surface V, be conjugate and

a, #0, @/ #0.If

Jo_ a0 i
a,=y'a,, a,=0, y,7575#1L
2 3 4 4
a, a b, b’
12 G 1 - ..
5 5 #0, s ’;¢O (1,122,3;17&]),
a3 a3 Yy

then the developable surfaces (AIN | ) of the family of straight lines cuts out the net
of lines (a)l,coz,af) on the surface (A1)~
Corollary.Let the net of lines (a)l,a)z,a)3) on the surface V, be conjugate and

orthogonal, a, #0, aljj 0. If

4 4
by,

; b’ .. .
a;, =0, B bl;‘;to (15122533 li])> YiaVis¥s 1
then the developable Surfage of straight lines (A1N1) cuts out the net of lines

(A1N1) on the surface (A1)-

Case 2. Let on the surface V, the net (a)1 0, w3) be a net of curvature lines with

respect to the mean normal [A,M] = [A,,ZJ, where p7 _ lzb_4g4 if the mean
3 - n
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curvature vector of the surface at the point 4 for ij =0. Hence b; =0 (i £j ) .
Then the following statement is true. i

Theorem 2.Let on the surface V, the net (a)1 , 0 ,a)3) be a net of curvature lines

with respect to the mean normal [A,ZJ. If by #0, then the normal (A]N] ) does not
pass through anyone of the points A,, A4,, A, of the frame R.
Analogous theorems hold for the surfaces (A2 ) , (A3) .
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000. LoMbOL 3Hgd3gMoBHWIOHOL A53MmbBHMEGdS bEgdms JOHmagw-3gommgs-
6o g®dmfig30gdol 998939Md0m, HMIId0E 50Lsbgds 3;mEgbE0mIgBHMHDY
KCII-4.39630356M0 6Hbgg900l 356059936900 (583000 w)©s, 3006MMobds-
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OHMs3bmdo LoliBgdol SM-311 s bybbmeol K-35 d9d39mdom. Lodwgdom
399960 LodsgBg (6930l Qosbsfogdols 2sbmdzolomzol 0YTgdM©
A96BmboymM9gdo TA-5 s begdms Logbowol BsfigMs degonosh mbigo-
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doMmgdm 3meEg@G®mol oMol 933960 4oIbOOL dobgz0m, saMgm39
bdol bsllosmom s bombgdo Fgbryeno 359MH0L BB MEs3900L dobgz00.
d96M930L Homdmddbols 9909y bgdms 308MMmLE 96Ol AsdmMmzs s Lo-
by 39603980 BgHYdMs 35659, LB 56 QoMM Es 35960 dYIE s~
3900 (Fonuapesuu 1981; I'anuer 1980).

306395 Bo@9M90I0 (300900L LyMosdo Lombg 3MBs 3599600 3bgen-
9005 BFOMOM 39ga39MoG M50, OMIgwoi ddo35 bsMBMbgdm-
Q5 353508Md9g0 LoLGgdol 39939mdom. d+9ds 3589MsDY beM (3090 IOMOS
3008653090 bgdmddggds  BogloMYdME LobdoMmggdolol s obolsB-
©36M90MS PoIGHZ0MM3900, HMIWGOOE S99Y30WIIIO 0Ym 308MMTGHg30L
3L5HY9ds I 39dMe LobBoMls s GHJI3YMOBHIOOLSL. (L@, 2) Hodmo-

A
awz/g
76T
3
2 T
g 1 2
40 80 120 160 200
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396005 300L dmbs3gdgdo, HMIgdo dowgdwyeros 500 3. mbybg dwds
399960l 993900l d90mb3z93500. 359BHZ0M™MZ30L LOWOY, MMIJOF 930~
9090s 300MMIGMH930L ©sfiygdoLsm30L, BoduoMgdme Lobdo®molsl #qd-
3965¢ ML BOEOL J9dmnbzg35d0 30MHEYd..

39069 B398 0 30900l LgMosdo Bodlo®Mmgdwo GH9a3geMsEIMHOLs
Q5 99AH30MHM30L5L FoboLEBOZMGdIM©s Lobdodg, Aol M™Lss 0§yg-
0m©s LoMbOL 300MHMIGMHY35. dogsomol bybom (b@.3) HoMdmoygbowos

Fis |
4501
400

1220°

2-30°

3- s0°
¥ g0

350

300

25071

20071

750

700

5 aa)Z?

99b396089bGsW MO0 Fmbs399900, BIMIIdoE J0MIOMWO 0gm 53 3IOOL
©OML. 3ds 35996M0oL J9g3b9gdol Mbg dgoygbos 600 83. (300900l T9EYRO®
900900 dmbs399900 dmfdmdL 035Dy, MI Fgddgemo@Ewmol DML
JOMOQ© 30065300 Hgdmddggdol LobdoMmg, HMIGEOE SYEOWIIIL0S
996930l sbofiygde, d30Mgds (Il'anues 1980; Tanwnes, ITyuka 1975).

by 500603bML, MM 3H9a396Med Mol BHOL OML d30MEYds Lo-
obob LOdELbEY, 39MIME [ywobomgzol, Gmogbsg t=30°C.p =81, 7.10°6.0./
3%, OHmgbs3 $H9939M0EHM®s 5oL t=80°C.p =36,2.1076.§0./0* (GmoqLsg §6930
M6oL P = 0,1 83), 56w mGx9g6 99@¢0.50dwsbEH0ol 3Gm3EglbHg 4o3wgbols go-
9t33w930B5mM30L Ro@oMmgdeo ogm 300900 5393H™bbg (1 =29, 3.10 6.§0./0),
9000¢0ob B30OGHDY s 20%  §gobo®mggzawog@obol bubsGom ( p =115 10°
°6.L./0%, p =190 10°6.§0./3%), Hm©gLsig GH9d39Me@E«Ims Mcmos 30C, 699 ,30-
30“ 9939608760l 9939Mmd0m bEJOMES LOdBEHOL (3300l IMEYEOMYdS
bbgs 30D039Mm0 1M30890930L FgBRsMmYd0m IEI0Z3MmdOLLL. JogdMWwo 9d-
13960396 oM BMbo3gdgdo FoMmdmmagbowos (LYMHsmDBY 4). o BoBL, HmA
B0dEBEOL 309BM(3096GOL (3305 305dBH03INWO® 56 SHEIBL Fog3w9bsls yo-
©53300m30L LOEOEIHY, HMIOL EOHMLSE bgds BodloMgdMwo Lobdo-
6ol dJmbg Lombol 30dOHMIGMI30L MYoe0HYds (F0M0sbsd300 1964).
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FIELD: PHYSICS

MURAD BERODZE, ZURAB ENDELADZE

Temperature factors influence onresonant vibromixing of
gas-liquid system

Studies explore how temperature factors influence mixing process of gas-liquid
system under dynamic conditions (vibration). Experimental researches had been
made by means of devices the scheme of which is shown on picture 1.

At the initial stage of experimental series fluid was heated in working chambers
to certain degree and its temperature kept long thanks to heating system.
The influence of vibrational motion on fixed frequencies and resets that were of most
considerable for vibromixing process were defined. The article represents research
results. Whenworking chamber was filled up to 500 mm., resetmagnitude, which is
essentialfor the process of vibrational mixing in case of fixed frequencies and high
temperature growth ihas been drastically reduced.
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In the second experiment magnitude rate which enables and leads mixing process
was defined by means of reset in case of fixed temperature. The working chamber
was filled up to 600 mm. Data compared with previous results concluded that with
the growth of temperature the vibration magnitude decreases. It should be mentioned

also how viscosityof liquid diminishes along with rising temperature.
NS2 NS?
As for water, when t=30°C p=81,7-10° — ,when t- 8°Cp=29,3-10"° —

.. m . m .

(when pressure P= 0,1 Mp) i.e. its viscosity decreases twice; Also consecutive

experiments were meant to focus on fluctuations of viscosity at the example of
NS?

Acetone(u=29,3¢10° - ), ethyl

. . NS? . NS?
alcohol and 20% watery glycerinu=115+10"° - u=190-1073 - when t=
30°Ci.e. it’s “cold”

Experiments organized modeling of fluctuations of viscosityviadividing by other
physical properties during permanence. The results are depicted in the pic.4. It
proves that changing coefficient of viscositydoesn’t have any bias on reset rate
whereby vibromixing process of liquid with fixed frequencies is occurred.

Also the research has also revealed how temperature plays significant role while
mixing liquids.(Industrial oil-20 and water). Average level of liquid was 600 mm,
but oil’s level was equal to 250 mm(H=250mm) mixing through reset which was 10
within frequency range varying from 30 to60 Hz. Each frequency of fluctuations
of vibro-stand whereby mixing took place was compatible with relevant heating
temperature. Without heating, in the given range of reset mixing was disabled. Also
mixing was out of approach in case of frequency coefficient greater than 60 Hz.

As aresult of experiment it can be concluded that environmental temperature plays
significant role in preparatory stage of vibromixing process.Along with temperature
growth reset ratio decreases which contribute to maintaining vibromixing

. Tests proved that viscosity coefficient fluctuation practically doesn’t cause
reset ratio to be different and the very ratio controls vibromixing of liquid of fixed
frequency.This result might be useful for calculating wave processes in gas-liquid
two phase flow studies.
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8085600 gds: BsdMbgdolidgdyzgwrm dg3bogMgdgdo.
R0 BMMEMYOOs.

6505 5605605, 909gMH ©oEdsbody

09969000 3530390 ME J9MEEO0s69d0L
Bgmxsd 508Mxdnddumggdolgdmos (LEPIDOPTERA,

BOMBYCIDOIDEA) 35369 Lobgmdgdo

J963ernH0056980 699 393em9d0 (Lepidoptera) LsgsHmgzgarml dfgmos bsdys-
Hm3o, 9H0-9000  IM335¢MOEbMm3sbo s MersdsBgbo xann0s. B39bmgzol bsob-
A9l Bgeaxsbo s86930]bm30L986G60 dbbgoembs s @sdol 393¢gdol xarRL
0093290036985. 3530390907900 56056 4395 39bgdH030 LaMHYgemol Hyg-39¢rosb
@5 HY0sb sbTszBdo. Labgmdsms »dgHLMBds RsMOM 3MEPORIF0s. 393¢19B0-
boozolb 7)be 56 sHob 39MHom@Ens, dsbmdMOZ30 3sdMmygegdol J9dobgg3900s.
g Ml bgGombBrms Bosbogds Gmam@z 896936030, oby 3X9GAIHNICO
30m39bmBgd0, M3 053005350 OMYMBOMSE 50LsbYds bremdy g3eaboliBgdndol
30mEmyon Bs¢nsblbby s J39960L 93mb0m3035Yy. 330930 doBsbL fotrdmsco-
3965 009900l Ggaombdo s36930Jlemgolgdmms 85369 ULsbygmdgdol asdmgeng-
bs. xa3m930L BMa09®000 [otrdmdsagberobscmzol sdobsbosmndyeros dsbmdmoz0
39065300905, M3 bdot F90ob393590 306306 353006305 05369000l bseolbol
DO, domy3termaon®o dmbs3gdgdol F9xghgdol 9w9as dodmzaobos
3Y99900b, 3563900bs5 s bgboerol 05369 Lobgmdgdo.

J9OEXRO™M056900, b6 393wgdo (Lepidoptera), LodoGoggarml  dfge-
05 b5dgoM™Mdo, gJOHM-gOHMO  IMS35¢MOEbMZ60 s MsdsBglo X YMBOs.
B396m30L  LoobEgmglm  Bgmxsbo  s06M9dmadumzolgd®bo  dlbgowls s
©5d0b 393gdol xRl d09390369ds.

5069dmdJbmgzolgd®bo  93b3gds ©YEToHol brmogg 30mbEH0bI6EBY,
g439ws 0693603 LEMEGHYJol FHYg-39e0sb s FHYosb obdsxn@do. slg-
00 293039 gds s 3HYosbo 93mboLBIIgOoL sM30L9ds  3MHYSE05T0S
3390000 ®530L939MgdLs6; Bobgmdsms MBgGHILuMdS BsOMM 3MEPOBRIYO0S
3699 HOHMB0IMEO®© ©5393306M900s  Bb3goolibgs Lobol  Lsbogmaberm
RMOIoLmb, Jo0 Mol dgMdbosb 839bscggdmsb. 393gdolomzol wibm
56 500l 39MH0MOMESQ, JLMdM0Z0 M3 gdol FgBmbzgzgdo3. SLgm
@OML BYgOOMBMEo© Dosbgds MHMYMO3 8969060H030,0l9 3MEEGHMOEO
00m(396MH930, M3 530BM35© YIMYMBOMOE 50LIHYdS bmedg g3mbiol-
399900l doMEMYOME dosbLDY s J399b6ol 93MbMT035BY.

33930l 30BbL FoMmdmoygbs 09MHgmol Mgaombdo s9my393w0bs
bgemxsb  36M7dmaJumzolgdOms 8536 Lobgmdgdo. s0bodbmwo xawmRol
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6. 306R0MN0, J. RNRIS6(JI

DMmQ0gmHmo  Fomobolomz0l  sdsbol0sMYdJ0s FolMdMOZ0  Q5TM3e0Y-
05, 53 bdo® Fgdmbgzgzsdo 300306 35380MT0s F536gmdol boGolbol
DOHOILMB. d0Mg3MEMyoMMo IMbs3gdgdol 9xgMHgdol Fggydo© QodM-
393Ww0bgm (Hyggdol, 35639005 s bgbowrol ds3bg Labgmdgdo:

cmxsbo Orgyidae (=Lymantriidae) —  &swomGqdo; Dasychira pudibunda L. —
OMMfomgs 56 B350l Fo@Ywmoms. SFIM0EMds: Q50O B3OHMY-
b0 45 89-d9s. obs BMHMYd0 IMMYNOM-OHb0s, BdgHY OO InmYo-
MO0 wsjom. M396s BOHMIOO INMYNOMS.

000-93MmMY0s: 3boLosMIOL gMmfierosbo 29bgGsisos. 393wgdo BM9bgb
doobol dmEmb s 0360Ldo. 339M3EbgdL ©Idgh bobg3zs6r TmgzsMmOLYdY-
Mo 12 g39bs 3M0wo GHmEJdoL gomdgdm, 09305mo© ©IOHML Jgeddby,
by 1066-009. 339O3Ebol BsBol bobyMdwwogmds 15-20 Egs. ds@rgdo
069399056 03b60L0L gmeg bsbgz96To. go03wosh 6-7 bbm3zsb6gdslL. deaenm
sbv30lL  o@argdo gdBHgddgdo Bososb Bossydo, 0336MHg09gb MmOFRGHM-
396 356300, 33630090056 0360L5AY BosEIPOL Loxgs®mBo, BMLMGM™do o6
bbgs 894mOH™  5Q0sls, 0BGl FM36MH0L BsBsdo (odsbodg 1973:
92-119). 93399530 939bstryg: dmbs, GEbows, dMysbo, 39bgaro, sergol by
Q5 353¢0. 490509000 033055 Lobrgds Lbgs Lobgmdgdby (goabody,
©53005d9 2000).

Orgyia antiqua Z. — 56303760 96v9 B399 gd®MH030  GHom)Ms. s©fgco-
@Mdd: 3930l bLbgmao @ogsmvmos 0os bogMobggho mobowom. 50-
WOoWwo BOHMYO0m oo bmds 25-30 99-05. FM3G0EE 2odmMber 3y
39390l BMMGO0 dMmIg 96 543l 49b30m56M9dmeo.

00M-930MYP0: SHOLOSMYOL gPM{erosbo gqbgMsiE0s. 0BsTNEMYOL 3396M-
3boL BsBsdo. Jo@wgdo 069398056 0360LOL dmMEML 03Ol sLsHgoldo,
1,5-2 030l 9560530mdsdo e To@gdl sboliosmgdm 5-6 bbmgsbmds,
0596 FoBHgdl 30 4-5 bbmgobmds. Fo@wol gsbs Mg gds 45 L.
5319360905 bgds 03w0l-5p30LEHMTo. FM3M0L BB gMdgargds 7-15
©O9L. 393wgd0 BMY6Y6 9330LEHM™-bgdGH9ddgMHdo. dgMo 3939ws 33YM-
3H90L 9Bl X 2RMMs© (50 3owo) gMm R9bs s 9§gdgdL 9HMTSbgML.
33963900l 36:MmYJEH0M™mds 5MOL 50-360 3o0. BFMMOL O35 ol
©OHML 39MEbdo Mdwgdgb —20°C 3gd3gMo@vIMsl. 493M(39LIOMW0s BMO-
356, 08300mo {foizmzsb (Hgggodo. 93390530 9;39b656g: dmbs, 3bgeo,
69390Bbowo. oMo Fgodwgds sbobeall 65d3Bg s B0F3by.

Lymantria (=Ocneria) dispar L. - 56585600 35603b6393005. 50fgMH0Mmds
000960 5 35960 goblibgs3wgd0sb bmdom,Lyosbsi HoMdmeygds Lobg-
3oL Lobguimgds.  BOMOYIIowo OO 65 33-00 MINOHO BIOMOU,
bogom 359600 — 45 33-05 316 7560bRgM0 T9BIHOCMIO.

00M-930MYQ0:  BOJoOMNZIW Mo bolloomds GO E0sbo ggbgesso-
0. 0D5dMYOL 339M3EBOL BsBsTo BMYIdYOH0IB-To6F9FY. 33003 Jd0L
399sliosh 9O, 536000l LLsHYolido, 33903Ebosb 0Bg39ds ToGwo,
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MHMIgoE 03390900 9JBH0MS© s dbBdLosMYdL 6 BbM3zsbgds. Fo@ol
73obs Mdgrgds 2-2,5 139. 0™ s3I0l FoGWGdO ©SFI3MHGOL 0fiyg-
096 LsdMsEm© 0360LOL dms MOEb39d0EB, MMIgwoa 4MmdgwrEgds 2-3
330600 2560530M3580. 393egd0 BM966 03boLol dmem  MHoEb3zgd0L6
5330LGML  dgmMg bsbgzmsd©g. 9p30LEH™I0 IEIGOO 393¢gdo  339OELbL
©J¥96 doMomEs® ©IOML J3gws bofoeby. 339MEbYde 0Dy X
RME©-1500-d007, HOMIJOE IRIOIWO0s 560LR M0 39F39000, G9dme-
3Mdsbg 3390Ebdo  30d0bsMgmdL 9FdMHOMBOL  2ob30maMgds. 9MOFBIMO
3563b39300 293039 gdMos dogen Lods@mzgewrmdo. 93390530 939bsGY:
30900 5B0sbgdL 300-bg TgBHo ULobgmdol d3gbstgl, JoHOMII© BMo-
w3690, bs3amgdo §ofizmzbgdl, MmamemE GYgolol oly 05¢-3563900LsL.

Ocneria monacha L. - 8mbsBmbs.  50fgHommds: 393egdol bmds godwro-
o gOhmgdom 35-60 3d-0s. obs gOMGdo bogMolgg®os 4 Togo gobogo
bsbom, 73569, 30 IMNYNOM-IMBs3OHOLBOM. F3gwo 35MOLGIM0s, G530
bmwgdoom.

00M-93MmMY0s:  boboomYds  GOM[er0sbo  g9gbgMogoom. 0BsTNMHYIL
33963bol BoBsdo, ®mIgedoi bsfowmd®mog oMol godmbobmeo ds@ero.
39B5000MgMdoLSL 3500 Fgde0s0 Fodemb -30°C (ga3gMms@GeSl. gobs-
RbMDY, 530l dMEML sbers A9dMBY300 FoBHINGO0 AIIIWOYO-
90056 939656M0L 356OHXDY s 905996 §3Mo dogggdl. 53 ™ML olbobo
0omddob 8530 BgMHOL 9M06  OGsMIMEo gMdgwo 3Mowo  doxqgdom,
HMIgGoiE JoOb 53000  FoOdg3L. FoBEol BB 3w0do@ By odm-
300090 gd0m M) Yds 45-80 L. IEIOIOL sboliosmgdm 9d3lo
bbm3s6905, bogoem 3596093 — brjomo. ©s3F36gds bgds ogwroldo 33900l
5Q30bHg bob ®gmmbg Joddol Bsd®mowqddo. FM3MHOL BoBs MIYLIds
10-096 20 ©®9dg. 03wobol dgmeg bsbgzs@do - sp30LEHM™Io 3MYbgb
393900. 3gM0 Imbsbdmbs 3gHomms ©gdl 100-300 339G3EbL do-
(H0MOEIO MIOML 3905 Boffoby, FsLMdM030 godMms3egdoLsls - doge
©yhmnbg. oMo 293039 dwos  doMomss® §ofg0s6 Lobgmdgdby,
39056090000 6530050 BMMEM3b9gdby. 83398530 9(396969: FmmEm3zbg-
00056 dMbs, fogxzgus, Hsbows,b939MBbscro s Bbg. {oizmgzbgdowsb bsdzo,
530330 @5 LmFo.

Euproctis hrysorrhoea L.(=Nygmia phaeorrhoea) - c2d6™39005. 50(9MH0OMds:
39395 2odwowo i3Mmgdom 30-40 38-05, mYNOO FJMHOL, 33Ol dMEM-
b9 9943L MdOMbRgOdYH3930560 BMbX 0, Lo0IbsE FoMTmbgds Lobgmdols
Lobghimgds - mJM™MIMs.

00M-930MY05: sbLOsMIGOL gPMHerosbo 49696Ms30s. oMo 0BsdmGmYOL
I sbs30L Fo@wol BoBsdo. obogbmwBy d3gbsol 3306MGHIOOL godwro-
Lol oG gdo 459MmOSD SO GO0Sb.

531936905 bgds 036030 LOsMOMOIM 96 XYMBMMO, SOESBIO-
1906 35639080 BMMGOL JmEOOL s VYOMDBY,dsbMBGOZ0 ASBMSZEGOOLSL
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b9900L 398 05obBY. FM3MH0L GBobs AMAGEgds 15-20 L. 393¢w9d0
®}6M9696 03wob-sp30LGMTo. 8EIEOO 393gws Bmmolb J3gEs dboMgl
©90L  33963HgdL  XARMMSE, mommgmewdo 200-500 (35¢0l MHoMm©gbm-
d0m. 15-20 ol 9999y (x989Ggbo 03wobol dgmeg bsbgzs@mdo) 3396-
3b900056 458mBg30e0 oBrgdo 20-23°C F9ga3gMo@EwmoBg 2963005609
500369096 30-45 ®gdo. ds@gdo 33900l 3Mm3gbdo Bmomgdl sH39396
3¥WHdMsdo s Fo0dmoddbgds 9330030 bog®olRgMo 399, MmIgedogs
DodO@dL 200-0ob 2000-0009 (39000 oGP0 JPIMSQ.

O35 39303990 0s g LodsMmzgermdo gmomEmgzsbo Gyob
996d6056 Lobgmdgdby. s1g3g LolimgeM-LsdgM@bgm bs339m9ddo - bgbon-
bg. 03390530 939b569: dmbo, Foxrgwo, 3Mbgwro, 3o3H30, 50g4o, Mibows, 3¢m-
Dobm©0, sL30wo. Bgbowosh: 3590, Aboero, sermBs, Je0530, 53S0
bbgs. byer sH0sbgdl dgMdbosbo 396569900l 100 LobgmdsBg AgBHL.

Stilpnotia ( =Leucoma) salicis L. — &o60ogob  Gow@Ms. s0fgeowmds: 393-
qdol BOMYO0 0JNOO 506MIMIOLYIM0s, BMTs — 2500 BOHMHOOM
40-55 80-05. 33963bgd0 dmIf356m R9gMOU.

00M-93MmMyos: LodoMmzgermdo ffawrofodo sbslosmMgdL oMM
9ODO M3Mds, 00305M5Q© - ME0. A3DoRHBMWDBY IgHBsTNOYGMOOD godm-
@056 JoBegdo Lsdmoem 12° C 3Hgd3gMo@emsbg. BJoMo@ s3M0Eol
MM, 3536093l sbollosmgdm 7 bbmgsbgds, bmerm dgdgdl 8. 0gbol-
03woldo Fo¢gdo 0313609096 bob ©gmmby, Fgmmewgddo s dmdgdby.
obobo ©s336MH5d0L Hob aM™M3w0Yd056 XyMBgds 10-25 350l mE9bm-
000 5 9H393056 SBEIdMSTO.

393900 53M9bgb 0360L0L drrEMl s330LGM30. BEIOMO 3939es ©IOL
500-700, bgerboy®ger 306Hmdgddo 30 1000 3oersdy 33963bL. 339G 3bol
BoBob  boba®dwogmds 20-25° C-Bg ¢®ob 10 gb. godmbgzowo 9o¢)-
@900 FRmomegdol ©obmbRbgsl 0f39396, 033c0006 396L s dgmeg bbm-
39690590 2500500056 oLIBITNOGOS©. DBTINOIMIIE JgMHdol Bad®mowgddo,

RMOMOH™IdLy s Bsdm33960o Gmomrgdol J39d.

30900 4930399005 OMOMSPIE  5AMLIZgm  LoJoMmm3gEMls
FoOLORIO BMEdT0: WHRMPOIHLOL,QMMOL, DJNOOHYSOMU, dMGHKR IO, OO~

@obol H50mbgddo, boerm ©slsgego bods@mzgemdo s©00bodbs gmomol
AYg9ddo. 3390530 93396569: BH0M0RGO, 530l by, 39Ob30, dMMYysbo, styo,
obowo ©s 3mddo.

cmxobo Lasiocampidae - 356 353930900.

Malacosoma paralella Stgr. — 9ol GymIOHo 356 3b393005. sSOFIOOWMDds:
5069 gl LobgMds Jambso FIMAMOBOMEIO FMMTS MHYMEMES 356033930~
3b0, M50Pb A9MYABMs 353, FogMd goblbgsgzads 0dom, ®MI domol
MO 35603539300L 339MEBLHIO0 IBOHVIE0s 53306 BIBO s 5O
BobL (39390 3396M3Ebgdo. s1939 33963EHId0  BI0MOSMMOIE 96 SO
3960900, HMAMOE BMEEs 3560353930000. 339MbLIYdIBY Fot-
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9mgdbogos Im3z9MmEboLEBOM dMFY300es 5330, M53 ol 5dEg3L 35LGO-
1gOO RMOISL.

000-93MmMY0s: 3boLosMYGOL gMmfierosbo 29bgGmssos. 393wgdo BM9bgb
0360L-03w0oldo. 3390393 ©gd96 9M0-me Hrosh GHm@EHgdby. dodwgdol
399mBg335 500b0dbgds 939Dl BMMGOOL 2odeols 3gMHomEdo. Fod)-
ol g3oBs Mdgergds 45-50 L. ©sFM3M9ds bgds LLES© b
430m9g 356039080. FM3G0L BoBoL bobyMdewomds 10-12 ®gs, Mol d98Y-
39053 399mBO06Yd056 393wgdo. 3390530 d39bsty: dmbs, 36530, 39690,
3965, 39350, 083560, B5Y350, g, 3mfobmMo sliggg bgbowo — gsdwo,
dlbsgo, 3nddo, bmdo s bbgs.

Malacosoma neustria L. - Ga0@6o 35603639305,  50FgMH0Mds: 393¢09-
0oL BMIs Qodwowo gOHMGdom 40 d3-b F9oyIbl. BOMYOIO TMY3005¢MS.
fobs gMmqdby o430 dMdo 396030 BMmEgdo. Dmaxge 93b30gds 393wgd0
dEo-dmfomswm gOmYd0m.

00M-930MY05: SHILOSMGIL GO 0sb0 49b9Es30s. BIFNOMBL 33960~
3boL BsBsdo. oBoRbBNMWBY 53MOWOL draenmls,dsolols sbsfgoldo oBg3g-
0006 Fo@gdo. obobo GHMEJOoL 296dFMgdgddo 5dBoYdI6 SdSdMIL.
953900 300050 0056 40-45 ©OOL 206353 Mdsdo. ML  sd3m
6, 3596093l - 5 bbmgsbgds. 039369096 03bolol dmerml, 03woliol oo~
fgoldo BmmgdL JmE0l, JgOdol bsdmogddo. FM3Md0 300056MHIO0H
15-20 @@ob 396353 mdsdo. 393egdo 13M9bgb 03wolosb 1gd@HgddMsdy.
330066986 ©gd96 HmAIdBY 33M0z9d-

G3MmE6 35603639300 MBMO3MLI© 33b3YdS SMBMBLZgo BogdsMm3g-
@mdo (serxzgbody ... 2001).  IsLMIGOZ0 2o3MEILYds  MJAOLEMOMYOMWO
oym 1936-1937 §argddo oo Jo®omedo, 1940 (gl gm®ol Msombdo 258
35-%9. 93390530 9(39b569: dmbo, 36530, 379bgero, Mbowo, Mgws, dsgzswo,
g, 51939 bgbowo — 3580, dbsero s Lbgs.

Dendrolimus pini L. — — 30330l 3563639305 (©00@dsbodg 1987: 220-240).
50090 Mds: 3930l odwowo gOmgdo 60-90 99-dgs. fobs g®omg-
00 9mOHMbM-Imygoz30LGBOMs. ROMIOOL RIOMHO  (335¢0Jd50s, FogMsd [obs
ROMYPODBY YM39wm30L 0b6sMRM69dL IMEs-fHomgmo ggMol asbog Bmenls,
DogHogolgdmo Fogo bsHgdom s BOMGOIOL o sA0Wgdby bobgzsc-
93500906 MGG Wodols. M39bs OGO FMEs FgOHOLLS. IOl
ME0353900 doxzoLYdM0s, begnem 353Gl BOMOLYIM0S. SHEIS® OO0
33963900 @os (39695, 890gy OHMb 3gOL GO MBAL.

000-93MmMY0s: bobosmEYds gOmferosbo g9bgcsigoom. 3g3wgdol Bemg-
Bo 0ofjygds 03bobol dgmeg bsbgzsGTo s Mdgergds 40 L. BMGbs
50069006 OWsdEg F0odEObsMgMdL. 339M3EbJAL L Fofz9dby
@5 BmpxIO OMGIRBIE 50-50 ¢ XdNBIVOE- JOO IRIEMO b ©IBL
400 33963bL. 3390H3EbOL BBy 14-25 ©EYS. TGOl GFobs  9330L¢M©6
dgm6Mg Herol 036059y Mdgargds. doBHgdo 0BsdmMYdgb 933060
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Logg3sMOL J39d 5-6 LA Lo®MIYHY. s3MOEdo MMEs GH9JI3gMe@Ew®s 10°C-L do-
50093l FoBgdo 90sb bol 3smxdo s 0339090056 B03F30L J39s GHM-
A900bL Hofz9d00. 33905 3M3AJ@IYds BooLol dmemdy. 036olol 3039w
Bobgzo®do do@wgdo FM3M90056. FM3MOL BBy 20 gL AMIGEYdS.
3136900056 393900 0fygdgh godmligersl 03bolols dgmeg bobgzs®do.
03390530 939bo69: doMO0MII© B03F30, 08305ms© Lbgs Folhizmabgdby.

0505b553dg, 936M9dMAJum3z0LgdMbdo  Qodmzwgbowo 0dbs 9 Lobgmds,
OmIwgdog 95369mdol  Fomoeo  bsMolbom  3sdmoMmbgz006. Fomo  dom-
930 MQ0MH0 dmbs399900L gom35¢olfjobgdom dglsdwrgdguos dGImerol
306360930 0mbolidogdgdols 25@oMgds, Mo3 MBOmWB39wYmRL BYyg-356)-
3900Ls s bgbogrols 35369 Lobgmdgdolsgsh ©o33sUL.

@OGHIHIGTOS:

59609y ... 2001: 5¢0x3960dg 3., bsdg 3., 301505 J. S bbggdo. Uo-
JoO 039wl 49maMox30s II. mdoobo:  3sdsmbo, 2001.

3936009, 3300539 2000: 3536009 6., ©30M5dY 9. SFOWMBIMOZO BEM-
5. 0500v9d0: SFoMs, 2000.

©03560dg 1973: ©0ds60dg 9. 2939330O0L Ms0mbol JgHEwRO™0s6Y-
dol (Macrolepidoptera) gowg60l dglfjogerolsmzols (sb.bodsGmzgarm, dmos-
Bo Boffoeo). LogdoOrmgguml Lobgwdfogm dxbgmdol dmsddy. @&.24-5, 1973.

©03560dg 1987: ©0dsb0dg 9. 306300l Lob. 6530350 3639w~
0 J9MHE3ROH™056900L doM-93MmEMQ0Mo Jodmbogs. LodosMmzgermls
Lobgendfogm dbgmdols dmsddy. @). 34-5, 1987.

$o600m50g065 domemmaool ©g35MGH>396&0s.

DIRECTION: NATURAL SCIENCES  FIELD: ZOOLOGY

NATALIA MANDARIA, ETER DIDMANIDZE

Harmful Species of Lepidoptera, Bombycidoidea Inhabiting
Imereti Region

Lepidoptera or butterflies belong to one of the most beautiful and numerous
groups in the world of insects in Georgia. The family of our interest- Bombycidoidea
belongs to the group of large and night butterflies.

Most of the species are large poliphage, which means that they are connected
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with different types of vital forms, including plants with woods. It is not unusual for
butterflies to propagate in great numbers periodically. In such cases natural as well
as cultural biocenosis gets seriously damaged, that negatively affects the biological
balance of ecosystems and country’s economics.

Our research aimed at identifying harmful species of Bombycidoidea in Imereti
region

Massive propagation is characteristic of some representatives of this group, which
is directly connected with the increase of harmfulness. After processing the bio
ecological data we have identified the harmful species inhabiting forests, parks and
fruit trees:  Family- Orgyidae (=Lymantriidae)

1. Dasychira pudibunda L. One-year generation is characteristic of these
species. Buterflies fly in May-June. Egg phase lasts 15-20 days. Maggots hatch in the
second half of June. It hibernates in the phase of a chrysalis. Feeding plants: oak,
hornbeam, alder-tree, hawthorn, lombardy poplar and apple. It seldom settles
on other kinds of trees.

2. Orgyia antiqua Z. One-year generation is characteristic of it. It hibernates in
the phase of an egg. Maggots hatch at the end of June in the beginning of July.
Maggot phase lasts 45 days. They turn into chrysalises in July-August. Chrysalis
phase 7-15 days. Buterflies fly in August-September. Feeding plants: oak, hawthorn,
maple. An insect may settle on a spruce and a pine-tree.

1. Lymantria (=Ocneria) dispar L. In Georgia its generation period lasts one
year. It hibernates in the phase of an egg from November till March. Maggot phase
lasts 2-2,5 months. Buterflies fly from the end of June till the second half of August.
They inhabit whole Georgia. Feeding plant: the insect damages over 300 species of
plants, mainly leafy plants and coniferous to a lesser extent, growing in forests as
well as in parks and gardens.

4. Ocneria monacha L. Its generation period lasts one year. It hibernates in the
phase of an egg. Maggots hatched at the end of April turn into chrysalises in July.
Chrysalise phase lasts from 10 till 20 days. Butterflies fly in the second half of July
and August. Feeding plant: from leafy trees: oak, beech, hornbeam, maple, etc.
from coniferous plants: spruce, pine-tree and abies.

5. Euproctis hrysorrhoea L.(=Nygmia phaeorrhoea) . Its generation period lasts
one year. It hibernates in the phase of Il aged maggot. They turn into chrysalises in
June, which lasts 15-20 days. Butterflies fly in July and August. Feeding plant: oak,
beech, hawthorn, lime-tree, hornbeam, birch, plural barberries, sweetbrier. From
fruit trees: apple, pear, wild plum, plum, peach, etc. Totally it damages over 100
species of plants with wood.

6. Stilpnotia ( =Leucoma) salicis L. In Georgia it produces one generation,
seldom produces two. Maggots hibernate through winter and wake up in spring at
a temperature of 12° C. They turn into chrysalises in June-July on trees, in leaves
and on posts. Butterflies fly in June and August. Feeding plants: willow, Lombardy
poplar, asp, alder-tree, birch, nut-tree, quince.
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Lasiocampidae

7. Malacosoma paralella Stgr. Its generation period lasts one year. Butterflies fly
in June and July. They lay eggs on one or two-year branches. Maggots hatch during
plant blooming period. Maggot phase lasts 45-50 days. Chrysalise phase lasts 10-12
days and as a result butterflies start to fly. Feeding plants: oak, hawthorn, crab-apple,
walnut, ash-tree, blackberry, raspberry, barberry as well as fruit trees-apple, pear,
quince, almond, etc.

8. Malacosoma neustria L. Its generation period lasts one year. It hibernates in
the phase of an egg. Maggots hatch at the end of April, in the beginning of May.
They turn into chrysalises at the end of June, in the beginning of July among leaves,
in the cracks of bark. Chrysalise phase lasts 15-20 days. Butterflies fly from July till
September. They lay eggs on branches in lines. Feeding trees:oak, hawthorn, nut-
tree, elm, blackberry, rasberry as well as fruit trees: apple, pear. etc.

9. Dendrolimus pini L. Its generation period lasts one year. Butterflies begin
flying in the second half of June and it lasts 40 days. They lay eggs on the needles
of a conifer and sometimes on branches 50-50pieces in groups. One female lays
400 eggs totally. Egg phase lasts 14-25 days. Maggot phase lasts from August till
June of the next year. They turn into chrysalises in the first half of June. Chrysalise
phase lasts 20 days. Butterflies begin flying in the second half of June. Feeding
plant: mostly a pine tree, seldom other coniferous. Thus, we have identified 9 species
in Lepidoptera, bombycidoidea which are highly harmful. Certain measures can be
taken in accordance with their bio ecological data to ensure protection of parks and
gardens as well as fruit trees from pests.
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80835600 gds: Lemzosgry®o dgaboghgdgdo
3MR0: 3o o3Mmo 3936096090900

00560 J9d9Hody

960369900 MMH0gHNMdOL LvgoMbOLIMZOL
3mbGHLsdFM® LodoMmoggermdo

goob, Gmamei 505305605 obBMMOMEs© Bs0myserodgd«ycno dysto 9HoMmdOU,
J9bsbgd 1393006 0dIMsdwIH5d0 06335¢00 3sblbbgs39079ew0 BcmbsBEgdss o-
dm094d29¢00. 58 Jgbgegdoms dm3zeng asbboergol bogdz9e by, bsdmmddo dmay-
w05 360mdengdol 639697900 06(9gH3MHBHIE0s s bsb3969805 gHM3b6w)em wBHor0-
JODMBSS BZ0gH0 5B )0 Lsgombo 3mbBbsdFmGho 39@omob Lodstr-

039crmdo.

960 (wsm. NATIO - ¢mdo, bserbo) 50058056ms olEmEmomms Bsdmyseo-
0900 9OHDMBSS BHIOOGHMOO0, 93MbMI03MEMO 353806M9d0L, OEIMSEY-
0o 9bob, 39 EHMIOHOL 1530L9399MGOJO0LS S bollosmol GMHMMBOL dsBs-
bg. 90900L (omdMIMdsBY M58gb0dg Jgbgmergds sGBGOMBL. Lobgwrdfo-
13mb oo 3609369emds 543l gl Bsdmyswrodgdsdo. o6 dgodergds geol
56935 M3LOLS O BMAMD, Jobo FoMdMmEAIbs BMAMOF 435MM3bo 35300~
6900L 9990 2o633H303905 96 FoMMEGds, MMYMOE Mo®sE 9©dog0,
obEMMO00L 256939 Imggbs (gdmzGsdos 2011: 169-183).

. 35960 9gOL 35635035305, HMYMO3 3IGHIOOLS S Bolosmob ghom-
0L, MMIgeroi Homdmodzs 3ol gemMdOL 60ssaHY. 9Hol 3mblmeos-
3OS 0MYdS Jb03MM dMbsmglogg BHMIgdol sOLYIMOOL EOMU. JoErod
9 56 5OOL 593009090 306MDS. BOJGHOIMSE 56 5OBYOMOYE 9MHMY3sMIMZS-
Bo 969d0. 96900 §o63M0d39b Lboslibgs GH™Bgd0oLosb, bocrbgdols s 0b-
53 M359OO0LOB. gHO 56 sOOL MBlMOdMO3Z0, MYEOYOOO SBs Labgaerdfo-
3M906MH030 9OHMMBs. sOBYdIMOI6 9Mqdo, MMIwgdoi dJobgzgh Lbgsslibgs
®I9gbsl. 50056 g0 Lobgedfoxzmdo dmbsbeng §Mgd0o, MHMIWGILE 56O 5930
05305600 96OM36w9o Lobgwd[oxmgdmomds, OOl 3bmzMgdsdo, dob sdm-
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FIELD: POLITICAL SCIENCES
OTAR CHUMBURIDZE

National Relations in Post-Soviet Georgia

Nation (Lat NATIO - tribe, people ) is a historically established unity of people,
on the basis of the territory, economic relations, literary language, cultural
characteristics and the unity of nature. There are several opinions about the origin
of nations . The state has a great importance in shaping the nation . A nation can
not be messed with a race and tribe, considering it as further strengthening tribal
ties or complications , as something permanent , an event without history.

O. Bauer explained nation as a unity of culture and nature which emerged
on the basis of the unity of fate. When there are ethnically related tribes, the
consolidation of the nation becomes easier. But this is not a necessary condition .
In fact, there are no homogeneous nations . Nations originated from various tribes,
people and even from races . A nation is not a racial, religious or national unity .
There are nations that follow a different belief .There are nations existing in one
state who do not have their national statehood. The independence of a nation
is greatly influenced by ethnic characteristics (linguistic, cultural - household)
but they are not determined biologically, they are the social development
outcome. Different ethnic groups living and working together generate a new
ethnic (national) character where we can detect some elements which come
from previous ethnic social unities , but despite their firmness they are changing
. Middle Ages are considered as a historical stage in the formation of nations
but the basis is capitalism. The necessary condition for the origin of many of
the modent nations was the establishment of a common market. Nations have
the best of "economic sign ."Territorial unity is needed to create economic ties
which is the best condition for its establishment and is one of its signs.During the
process of the consolidation of the nation the common literary language is formed
in different ways which in turn becomes a powerful means of communication for
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people with life-long conditions that are related to the overall economy, territory
and language.Also there is a unity of spiritual life. Economic ties, the unity of
the territory, language and common traditions, as well as the unique cultural
psychology create national consciousness. Formation of nations is determined by
the economic, political, ethnic origin and historical era. Often the formation of
a nation and its life conditions happen simultaneously, complement each other,
for example, the first nations of Europe were formed on the basis of the previous
major nations having the unity of the language, territory, and other signs which
mark the formation of nations. In some cases, nations are transformed into other
conditions. For example, in a number of countries in Asia and Africa nations
were formed during their fighting for independence or after this achievement.

A person can achieve particular social development only if they use the forces
of nature, and if they don’t go against them.The evolution of ethnic groups,
their genesis and disintegration are the most profound processes that determine
human progress.We can’t have an impact on them. But by carefully studying their
objective characteristics we can and must use them reasonably for certain public
purposes. And most importantly, it should be understood that the intimacy and
difference of nations and their identity are constantly growing and will continue
so. We must be prepared for it .

Such facts must be considered as an objective reality and taken into
consideration. We must learn not only democracy, but also to have a feature to
live together, to appreciate everything that's been created in other nations' labor
and intellect, to sympathize with each other. Respect for other nations' culture,
customs and healthy traditions, strict observance of the equality of nations,
people’s friendship and fraternal cooperation, irreconcilability of nationalism
and chauvinism, decisive battle against any kind of separatism—-these are the
basic democratic requirements, a sacred duty of every citizen of independent
Georgia.
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DIRECTION: HEALTH CARE
FIELD: MEDICINE

BORIS CHAKVETADZE

The Issues of Clinic, Diagnostics and Surgical Treatment of
Thyroid Adenoma

A thyroid adenoma is a benign tumor formed from follicular epithelium
(mostly from A group cells) and auxilophilic cells (B cell adenoma).

Clinical symptoms and signs may not be observed at all, or observed in the
form of the syndrome of pressure on the adjacent organs (trachea, gullet).

In an instrumental examination, much attention is paid to ultrasound, thin-
needle aspiration biopsy and determining of thyrotropic hormone in the blood.

With cytological data of thyroid aspirate it is difficult to differentiate a benign
follicular adenoma from thyroid cancer.

We are experienced in treatment of 250 patients with adenomatous goiter,
who have had surgical treatment in our center in 2002-2012. There were 40 men
and 210 women among patients, and 35 (14%) of them are included into the
group of toxic adenoma patients and 215 (86%) — into the group of euthyroid
adenoma patients.

Clinical symptoms and signs depend on a degree of adenoma volume expansion
and may not be observed or observed in the form of pressure on the adjacent organs
(trachea, gullet). Clinical picture may also be conditioned by the development of
functional activity or be observed in the form of thyrotoxicosis.

Determination of the level of thyrotropic hormones is made for all patients
that allowed receiving objective information (hypothyroidism, hyperthyrea) and
prescribing appropriate therapy. From instrumental methods, all patients undergo
thyroid echoscopy. Echoscopy pictures of modular and multi-nodular goiter is
characterized by the round or oval form with sharp outlines. Echogenicity may
be low, medium or high, and the structure — solid or mixed one.

Thin-needle aspiration biopsy allows running differential diagnostics in
order to exclude thyroid cancer. By thin-needle aspiration biopsy there is
diagnosed colloid proliferative goiter. 120 (48%) patients have had thin-needle
aspiration biopsy, and 130 (52%) — puncturing of node with following cytological
examination.

The adequate volume of operative intervention in the case of multi-nodal
colloid goiter is complete elimination of thyroid — thyroidectomy, or at least —
subtotal thyroidectomy, but in the case of confirmed solitary node, it is possible
to resort to applying hemistrumectomy with compulsory following treatment of
non-operative iodine-deficiency state.
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Complications in surgical treatment of goiter may be developed as during
the operation, so in post-operation period as well. We divide all complications
into three groups: 1. Specific complications (larynx nerve injury, operation or
postoperative hemorrhage, thyroid crisis, hypoparathyrodism); 2. Complications
which are typical of surgical intervention on the neck (trachea injury or its
inversion with asphyxia development, gullet injury, neck-bone injury, air
embolism, pneumothorax); 3. Complications occurring during every operation
(pneumonia, acute bronchitis, wound suppuration and so on).

Undoubtedly, specific complications occurring during operation on the thyroid
require emphasis. A big role in their prophylaxis is played by preoperative
preparation, the experience of the surgeon, the correctly chosen and well-tested
methodology and technique, optimal option of anesthesia).

The relatively frequent specific complication is the larynx nerve injury. We face
this complication with 4 (0,6%) patients. This is directly proportional to surgical
volume, as well as operation technique and method and anatomic features of the
location of the larynx nerves.

This complication often goes with secretion of inferior thyroid poles and
interweaving of inferior thyroid artery. Prevention of mentioned complications
consists in a strict observance of subtotal resection methodology. Our experience
enablesustomake the following conclusions: itisnecessary to carefully manipulate
near inferior poles and “dangerous zones” and avoid deep manipulation in side
areas of trachea at the level of thyroid artery. We also do not resort to coarse
manipulation and throwing out goiter into the wound. The superior larynx
nerves are injured during manipulating on the superior internal parts of thyroid.
The external branch is prone to injury, since it is intimately linked with superior
thyroid artery. Subcapsular secretion of superior thyroid artery is the best way
of prophylaxis of superior larynx nerves injury.

The superior larynx nerve injury may be manifested in hoarseness and
phonation disorder, which usually go away in 1-3 days, although there is observed
the deepening of voice and it may be recovered in 1-2 months.

Especially dangerous is a bilateral injury of recurrent nerve, since it may cause
the asphyxia. In this case there is shown an immediate intubation or tracheostomy.
We faced the same complication with 1 patient, and it was eliminated in several
months after the operation.

Clinical implications of the recurrent nerve injury are manifold, but functional
recovery time and possibilities depend on the degree of injury, which can be
diagnosed by laryngoscopy. We faced the same complication with 3 patients, 2 of
them had laryngeal hemiplegia. The recovery period against the background of
conservative treatment was ended within the period of 3 months. In 1 case, the
patient has developed stridor and it became necessary to resort to tracheostomy.

With account of manifold clinic of the larynx nerve injury, all patients operated
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on thyroid must undergo laryngoscopy. In addition, in pre-operative stage it is
necessary to take into account the consultation of laryngologist, in order to
diagnose the vocal cords innervation before operation.

Usually, the vocal cords paresis is treated in conservative way. We use proserin,
glucocorticosteroids, B group vitamins, and physio-procedures. If necessary,
laryngologists execute the support operation. With account for variety and
anatomical location of thyroid blood vessels, there exists the actual danger of
hemorrhages as during the operation so in postoperative period . According to
available information, 5 patients (2%) have developed postoperative hemorrhage.
If the diagnosis is not established in time, hematoma becomes stretched, exerts
pressure on trachea and causes respiratory disturbance even until asphyxia.
The hemorrhage may be caused by different factors. At this time, the patient
is troubling, has complaints on the lack of the air, his face is blue, and band is
covered with blood.

All patients have undergone an urgent treatment, and in all cases there has
been found the source of bleeding, there have been ligated the blood vessels and
drained wounds. All patients have recovered.

Among thyroidectomy postoperative complications, the most dangerous
is a thyrotoxic crisis, the clinical picture of which is conditioned by high
concentration of thyroid hormones and catecholamines in the blood, with
thyroid insufficiency.

In all cases, we have succeeded to stop the crisis, conducted an intensive
therapy with  corticosteroids, beta-adrenoceptor blocking agents, correction
of hemodynamic parameters, anti-hypertension treatment, fluid therapy with
crystalloids and colloids, and ensured respiratory support.
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FIELD: MEDICINE
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PAATAMESHVELIANI, MERABEREMEISHVILI, GOCHA CHAKSELIANI

Treatment of Acute Duodenal Bleeding in the Elderly
In the world, in spite of the decreasing trend in the incidence of peptic ulcer
disease, the incidence of duodenal bleeding is consistently 3-15 %. The frequency of

elective surgery for peptic ulcer and duodenal ulcer has significantly reduced thanks
to the modern endoscopic hemostasis and drug therapy.
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The problem that remains is a high risk of rebleeding after endoscopic hemostasis
in acute duodenal bleeding at elderly age. It is necessary to determine the precise
criteria for stopping the bleeding, to clarify the causes of rebleeding and its risk
factors, early diagnosis and prognosis, the choice of sparing intervention in case of
non-effective hemostasis in the elderly. At the same time, the choice of treatment
strategy for this group of ulcer bleeding is still a difficult task. It is particularly
important to consider rationale testimony, time, and type of operation.

The purpose of the study. Optimization of surgical treatment of duodenal ulcer
bleeding at elderly age, indications for immediate and delayed operations, the
determination of volume and type of operation, the development of integrated
circuits of postoperative medication.

Materials and methods. In 2000-2013 we have observed 206 elderly patients.
Patients were admitted to the surgical department of the Regional Clinical Hospital
and Hospital “Beau Monde” Ltd. In all cases, the diagnosis was confirmed by
endoscopy and clinical - laboratory research. 178 cases of acute duodenal ulcer
bleeding were analysed in patients aged over 60. Among the patients were men —
119 (67%). Patient age: 61-70 y.o0. — 110 (62%), 71-80 y.0. — 59 (33%), more than
80 y/o/ - 9 (5%). In elderly patients comorbidities were 150 (84%) cases. Both often
indicated the presence of two or three of diseases and only 28 (16%) cases did not.

The clinical risk factors for SAPS scale are: the patient, the intensity and volume
of bleeding. The endoscopic risk factors of recurrent bleeding are: the amount of
bleeding; clots and blood volume in the lumen of the stomach; location, size and
degree of infiltration depth of ulcers.

On the care plan the operation was performed on 44 (25%) patients. Radical
duodenoplasty was performed in 10 cases for urgent indications, in 32 cases - for
deferred indications. The ligation of vessel ulcerative substratum was performed on
2 patients.  Radical duodenoplasty depended on the size and location of the ulcer.
Bridged radical duodenoplasty was performed in 33 cases, segmental - in 9 cases.

Results and discussion. At endoscopy in 121 (67.7%) patients the volume of blood
loss was 500-1000 ml, in 44 (24.5%) — it exceeded 1,000 ml. Emergency operation
was performed on 4 patients. F1A ulcer was located in the corporate department at
the back wall with penetration into the pancreas. After ligation of bleeding vessels,
penetrant was put beyond the duodenum. A radical segmental duodenoplasty was
performed. After combined endo-hemosthasis 4 patients developed bleeding, which
is an indication of urgent surgery. Radical bridged duodenoplasty was performed.

Unstable hemostasis, high likelihood of recurrent bleeding in elderly patients
were diagnosed on the basis of 3 clinical and 6 endoscopic risk factors: patients in
severe and moderate state (integral scale), blood loss (severe or moderate), volume
of blood loss higher than 500-1000, endoscopic parameters F1B, FIIA-FIIB, 500-
1000 ml of blood clots in the gastric cavity, the localization of ulcers on the back
wall of the corporeal or basal level ulcer size diameter of 8 mm, depth 4 mm, 1-2
mm infiltration. These figures refer to the "critical". Different combinations of risk

188



(M. R036:0d0, 3. 3035dI, Q. (1I3XMEASI,
3. 303300560, 3. 0,33003300, 3. ROEILIENE0

factors are indications of delayed surgery after 3-5 days of intensive therapy and
different approach to the type and volume of duodenoplasty. Based on the analysis
of the risk of recurrent bleeding factors, deferred testimony operation was performed
on 32 patients.

Postoperative complications were observed in 14 (32%) patients, including -
festering wounds 9 (20%), pancreatitis 2 (5%), weld failure on duodenum 1 (3%), 2
(4.5%) —mortality in surgery was delayed. One of them died of pulmonary embolism
on the third day after the surgery. One patient died on the night of 10-14 septic
complications during post-hemoragical anemia and cardiovascular disease.

We believe that it is optimal to work through duodenoplastic para-rectal mini-
laparotomy 5-7 cm incision, using tools “mini-assistant’. During the resection of
duodenum it is important to ensure the exact definition of the surgical boundaries,
saving neiro-vascular based classification Hentati from the arterial blood supplying
duodenal ulcer.

Based on the above, it is necessary to undertake the following activities in the
organization of surgical care for elderly patients with high-risk bleeding:

1. Providing clock endoscopic services for the diagnosis and treatment of acute
gastro-duodenal bleeding.

2. The inclusion of an endoscopic specialist teams owning a combined technique
of hemostasis.

3. Identification of risk factors in the ICU to prevent recurrent blood supply.

4. Duty brigade participation of the surgeon who holds the technique of
duodenoplasty in elderly patients.

5. Determination of the patients’ risk factors in the development of re-bleeding,
the introduction of methods of endo-hemostasis.
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FIELD: MEDICINE

LAGI GVETADZE

Colon Disorders during Liver Cirrhosis

The aim of the research is to define the clinical and morphological peculiarities
of colon disorders and to specify certain mechanisms during liver cirrhosis.

Materials and methods: The research covers the materials of 90 patients
suffering from different classes of liver cirrhosis. The classical, endoscopic,
morphological and immunohistochemical methods have been applied.

Results: 46,2% of patients showed symptoms of intestinal dysfunction.
Endoscopic symptoms of portal colonopathy have been revealed in 66,7% of cases.
The frequency of clinical and endoscopic symptoms of colon disorder rises with the
increase in the classes of colon cirrhosis and is associated with the hyperproduction
of serotonin and chromogranin-A.

Conclusions: The non-existence of the symptoms of intestinal dysfunctions
during liver cirrhosis does not exclude the existence of endoscopic and
morphological data of colon disorder. In addition, high frequency of inflammation
and atrophic changes of the disorders of the colon mucosa depends on the liver
cirrhosis progression and diffusion changes of the endocrine system with the
hyperproduction of serotonin and chromogranin — A.

The aim of the research is to define the clinical and morphological peculiarities
of colon disorder and to specify certain mechanisms during liver cirrhosis.

Research materials and methods: 90 patients suffering from liver cirrhosis
have been studied: males - 68, (74,8%), females - 22, 24,2%), average age
- 48.0,5 years. Alcoholic cirrhosis has been diagnosed in 25 (27,5%) of
cases. Primary biliary cirrhosis - 8 (8,8%), liver cirrhosis of viral etiology (HBV,
HCV, HBV+HCV) - 36 (39,6%), cryptogenic liver cirrhosis 11 (12,1%). According to
Child’s Classification the patients have been divided into 3 classes: liver cirrhosis
Class A - 30 patients, Class B - 30 patients, ClassC - 30 patients. The group
of the patients under research does not include those suffering from cardiac and
respiratory insufficiency, tumours of various location, local hepatic disorders
(hepatoma, metastases), AIDS, tuberculosis, acute and chronic viral hepatitis,
anamnesis, chronic pathologies of the gastrointestinal tract according to the
existing documentation.

Research results and analysis: During liver cirrhosis the etiologic factor of the
disease plays a significant role in terms of systemic expressions, though it is not a
vital role. Consequently, the condition of colon has been studied on the basis of
the different classes (the Child Classification) of liver cirrhosis.

Intestinal disorders have been revealed with 42 (46,2%) patients. Non-existence
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of the symptoms has been registered with 48 (52,8%) patients: groups of Class
A: 28 (92%) cases, groups of Class B: 12 (39,6%) cases, groups of Class C:
(26%) cases. Thus, the frequency of intestinal dysfunction increases in parallel
with the rise in the classes of liver cirrhosis.

Intestinal polyps have not been revealed with the patients. Diffusion atrophy of
the rectum mucosa during cirrhosis of Class C has been revealed with 12 (39,6%)
patients, Class B - 8 (26%) patients, Class A -3 (10%) patients.

Rectum varicose veins have been registered during liver cirrhosis of Class C
with 28 (92%) patients, Class B with 15 (50%) patients, Class A with 10
(33%) patients. Thus, the frequency of the disorder of rectum mucosa increases
in parallel with the rise in the class of liver cirrhosis; There is an increase in
inflammation, erosional and atrophic changes, as well as in rectum varicose
veins.

88 (89%) patients showed rectum mucosal changes of various types and
intensity; Mucosal pathology has not been revealed only with 12 (13,2) patients,
predominantly in the group of cirrhosis of class A. The frequency of the
inflammation, erosional, atrophic and dysplasic changes of the rectum mucosa
increases in parallel with the rise in the class of liver cirrhosis.

Endoscopic and morphological researches have proved that changes in capillary
diameter precede rectum varicose veins, which can be considered to be the initial
signal of portal hypertension.

The following chart includes the results of immunohistochemical and
morphological research of colonocytes about immunopositivity of serotonin and
chromogranin — A during liver cirrhosis.

Comparative Area of the Expression of Immunopositive Colonocytes against

Serotonin and Chromogranin — A during Various Classes of Liver Cerrhosis M
+

m
Liver Cirrhosis Comparative Area of Colonocyte Expression
Serotonin Chromogranin - A
class A, n=30
495,770,01 590,87 0,02
class B, n=30
701,7 0,01 820,50,02
class C, n=30
+ 1010,7 70,02
910,27 0,01
Practically healthy person
101,470,01 155,470,02
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All the patients regardless of the class of cirrhosis showed (P<0,05) an
essential increase of the comparative area of colonocyte expression against the
immunopositivity of serotonin and chromogranin—A, which implies the activation of
the diffusional endocrine system in the formation and progression of liver cirrhosis.

The increase in the frequency of inflammation changes of rectum mucosa along
with the increase in the classes of liver cirrhosis is associated with the disorders of
producing serotonin and chrologranin A. More specifically, the hyperproduction
of serotonin and chrologranin A leads to capillary dilatation, which contributes
to the progression of portal hypertension.

Conclusions: 1. 46,2% of the patients suffering from liver cirrhosis have showed
abdominal pains, meteorism and intestinal disorders. Non-existence of intestinal
dysfunction has been registered in 52,8% of the cases. 2. Significant colon
pathology has been endoscopically diagnosed in 66,7% of the cases. Changes of
the colon mucosa has not been shown by 36,3% of the patients. 3. Dilatation
of colon capillary has been revealed in 76% of the cases. This morphological
symptom precedes the endoscopic signs of portal hypertension. 4. Destructive
and atrophic colon changes during liver cirrhosis of various classes are associated
with the increase in the relative density of the immunopositive colonocytes of
serotonin and chromogranin A.
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FIELD: STOMATOLOGY

LIANA TORONJADZE

Individual Oral Cavity Hygiene and Stomatological Status
among the Student Contingent in Kutaisi

Stomatological health is called a mirror of health for the whole organism and
presents to be its inseparable part. Caries and inflammatory periodontal diseases
are considered to be the most widespread stomatological pathologies throughout the
world. Approximately 96% of the population of Georgia suffers from the pathology
mentioned above.

In a given situation paramount importance is ascribed to the primary prophylactic
of the major stomatological diseases. According to the concept of the genesis of
caries, the age range from 15 to 22 is considered to be a critical period for causing
the dental caries. The latter has a direct link with a hectic lifestyle, irregular feeding,
overconsumption of carbohydrates and etc.

The acquired level of the hygienic skills in the oral cavity and the degree of their
regulatory applications within the examined cohort differ.

Study Aim: Determining stomatological status and the level of stomatological
hygiene within a cohort of 18-22 year- old students.

Materials and Methods: 60 persons were examined using anonymous questionnaires
and the method of clinical examination - inspection. The study cohort was divided
into 2 groups: Group [ — students of the faculty of Medicine with the specialty of
Stomatology from Kutaisi Akaki Tsereteli State University, who have the certain
knowledge of stomatology (30 persons). Group II - Students of other faculties, who
do not have the stomatological education (30 persons).

The survey included the questions about how to follow the rules of the individual
oral cavity hygiene, its tools and practical skills.

Outcomes: In a cohort examined there was revealed that the prevalence of caries
amounted to 91, 1%. Of that, 85, 8% was in Group I and 96% was in Group II. The
intensity of the prevalence of caries (Dental Anomaly) in Group I is 6,9 ' 3,35, 6,2
71,85 - in Group II, the average index of Dental Anomaly is 6,55 0,35. Fillings
prevail in the structure of Dental Anomaly, 5,0 72,1 in Group I and 3,271,9 in
Group II. Dental Cavity in Group I 2,9 * 1,9, in Group II 2,6 1,7. Extracted teeth
in Group 10,2870, 4, in Group 110,29 "0, 4.

According to the findings, within both groups, the high rate of caries prevalence
and the intensity has revealed. The marked difference due to the gender and the fact
whether the students have the dentistry educational background or not seems to be
insignificant.
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It is known that the main cause of caries and gingivitis development is the
microflora of the tooth plaque. The results of the survey have shown that hygiene
(Greene and Vermilion) index is 1, 68 0, 45 in Group I, and 2, 3370, 6 — in Group
IL.

PMA index is 2,41, 1in Group 1,2, 6" 1,0 - in Group II.

Findings have shown that: 1. Within the cohort of 18-22 year -old students,
irrespective of the gender, on average, there observed the high prevalence of caries
95% and high intensity 6,557 0,35. 94% of students have 1 or 2 teeth filled. 2.
Anomalies of the positioning of the teeth revealed in 72%. 3. Among examined
persons, 87% makes the oral cavity hygiene improperly, 20% does unsatisfactorily,
only 3% - impeccably. 4. 82% of examined persons complain bleeding while cleaning
their teeth, though only 15% visits the dentist for assistance.

Thus, Collected data indicate obviously that there is a high prevalence of caries and
the intensity as well within the youth cohort, the average prevalence of inflammatory
periodontal disease and the low level of the oral cavity hygiene which, in its entirety,
requires the active planning of stomatological-prophylactic programmes, early
diagnosis of diseases and timely treatment.
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DIRECTION: ECOLOGY
FIELD: MEDICAL ECOLOGY

TEIMURAZ ADEISHVILI, TENGIZ JHVITIASHVILI,
KHATUNA DAVARASHVILI, NINO OKROCHELIDZE

Ecological Effects of Air, Water and Soil on
Human Jaw-Teeth System

The main problems of modern ecology are tightly connected with medicine and
involve clearly expressed social-hygienic directions. They are caused by rapid
changes in environmental conditions that lead to the disturbance of balance between
humans and their surrounding environment.

It’s high time the problem of environmental protection became the major aim.
Normal ecological conditions will only be established when all kinds of human
activities are well-developed and become perfect, not only for human welfare, but
also for maintaining delicate features of the natural environment.

The impact of ecological factors on human health is described in many ways and
it also influences the jaw-teeth system.

It must be emphasized that aiming to create common information bank, the
existing various cause and effect connections between ecological factors and dental
pathology are under research.

Specifically, which environmental factors can influence the condition of oral
cavity and teeth?

The effects of Abiotic factors on jaw-teeth system are proved by experiments. They
include the factors related to air, environment, water, soil, food and manufacturing
conditions.

Air-related environmental factors include physical, dust-related and chemical
influences.

Physical factors are as follows: 1. Air temperature, which influences the local and
general organism. 2. The sequential influence of the meteorological factors.

During local influence the temperature changes, which causes non-caries enamel
illness (holes, cracks, etc.).

In the cases of low temperature effects, the frequency of caries illnesses and
Paradontosis increases.

Dust-related factors: Atmosphere dust constituted a serious ecological factor
even in the period during which there was no human being on our planet. It was
formed by active volcanic activities and the huge mass of ash, smoke, dust and gas
spread in the atmosphere. It led to the decrease of the sun radiation, which contributed
to the climate change (cold, ice age and etc). This fact is proved by different kinds of
geophysical and geological researches.
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Atmosphere dust somehow influences the human organism, especially the jaw-
teeth system. It is caused by the decrease in the intensity of ultraviolet radiation during
air pollution, when the synthesis of vitamin D is violated and Calcium-Phosphorous
exchange, which causes rickety and caries illnesses. The lack of ultraviolet radiation
also causes decrease in the total resistance of the organism that leads to the tear shell
illness of Paradontosis tissue and oral cavity.

Also, there is a viewpoint on natural and artificial origin of geoelectromagnetic
indirect influence on jaw-teeth system, which is particularly effective during
earthquakes, geomagnetic hurricanes and the sun activeness. Throughout this period
radioactive gas Radon is widely spread, which harms jaw-teeth system of the living
organism (Adeishvili... 2004:86).

Chemical factors: In the air of industrial cities, apart from dust, there are heavy
metal salts and other chemical admixtures caused by atmosphere pollution.

The impact of these substances might be direct and indirect (proceeding from the
mixture of the saliva and substance). In these conditions, tear shell illnesses, such as
Stomatitis, Leucoplakia appearance, Paradontosis tissue illness, Cheilitis, etc. are
widely spread in the dental illness structure. Among the teeth dense tissue illnesses,
there is enamel necrosis, erosion, caries, etc.

Water factor: This factor might influence the human organism with its physical
(temperature) and chemical features.

Water temperature ensures local influence during temperature changes, which
causes enamel decomposition, so it is not recommended to drink cold water after a
hot meal and vise versa.

During excessive fluoride content in water (normally, in underwater sources) the
endemic fluorosis is noticeable when its concentration is more than 1, 5 mg/l.

In solving this problem, the main merit of ecologists is effective health caring
measures that imply decreasing of fluoride concentration to 1,0mg/1. For this purpose,
in case of the lack of fluoride the process of water fluoridation takes place, while in
case of excessive fluoride, its defluoriding is ensured, using special methods.

Soil factor: This factor has an effect on human organism and the jaw-teeth system
in an indirect way, using water and food.

If there are mineral factories or enterprises which contain fluoride and its smoke
(produce super phosphate from apatite, pesticides, aluminum, etc.), the process of
biogeochemical accumulation of fluoride is noticeable in a natural and artificial way.
Under these conditions, there are the cases of fluorosis in the population of animals
that use underground and surface water.

Nowadays quite a lot of work is being done to study the role of microelements
and their mixture during teeth caries researches (Lakshin... 2004:138 ). Without
the rejection of fluoride, a view was suggested about the complex microelements
which affect teeth caries illnesses. Different microelements can strengthen or
reduce anticaries effects of fluoride. For example, Vanadium, Iron, Cobalt, Copper,
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Manganese and Zink strengthen fluoride caries-static activities. The researches held
on animals have shown that the lack of Vanadium in a diet leads to teeth caries, while
the organism which is full of Vanadium reduces the quality of this kind of illness.
It is proved that Vanadium has an effect against caries, which depends on a dose:
during 0,04-0,08 mg/1 concentration it develops caries-static activities, whereas this
effect decreases during the increase in the dose.

In their experiments J.Nickson and S.Helsby (Nickson ... 1979:146) added the
dose of 10,25 and 50mg/l concentration of Copper into the water for animals and it
resulted in the 40-80% decreasing effect on caries. But, as in the case of Vanadium,
caries-static activity of Copper is mentioned only during its optimal concentration.
Copper Sulfate contributes to the reduction of Osteoporosis. The researches on the
rats showed that water combined with Copper reduces caries (Aphses ... 1963: 472-
475).

Aluminum micro dose reduces acidic solubility of enamel, hypersensitivity of the
tooth dentin, etc. Aluminum can increase fluoride content in enamel and lead to the
caries-static activities of fluoride. It helps to avoid the development of Fluorosis (
Kleber ... 1984:14-24).

According to N.V. Alekseenko, during the illness of enamel caries, Manganese,
Copper, Iron, Strontium, Molybdenum and Magnesium content increases, whereas
Aluminum, Vanadium, Nickel, Silver, Cobalt, Zink and Chrome contentration
decreases ( Alekseenko 1986:18).

Correlation analysis held between caries distribution and microelement content
in the thick tissue of the teeth revealed direct moderate dependence for Manganese,
Copper, Chrome and Iron, and reliable reflexive dependence for Cobalt, Nickel, Zink
and Silver.

So, database analysis of the scientific research gives an opportunity to conclude
that in the exchanging process, regulatory substances of organism that include
microelements might affect the caries or the process of contacting the illness.

The development of caries also depends on the content of saliva and its features.
(E.V.Borovski.1994:5-6). While increasing the quality of ecological problems, the
content of Copper, Magnesium, Selenium and Zink decreases in saliva, which is
the major factor in the regulation of the immune factor in the jaw-teeth system.
The effectiveness of the variations of geoelectromagnetic fields and their direct and
indirect physical and chemical mechanisms in this process has been unknown so far.
It remains the subject for future studies.
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DIRECTION: HUMANITIES
FIELD: HISTORY

KAKHABER KEBULADZE, IGOR KEKELIA

Back to the Issue of the Localization of ,,Unagira Mountain*

Unagira is a polysemic term and as a geographic name it denotes a saddle-like
concave area; a pass between two mountains. In Samegrelo the same meaning is
expressed by the lexeme “Godirakili* (a concave area). The mountain separating
Abasha from Tekhuri is considered to have been called Unagira, which is a collective
name of several mountains: Dadiash — Takhta (in Village Zeda (Upper) Sorta),
Nakalakevi, Abedati and Kalamona (in Village Naesuu-Inchkhuri). These mountains
are separated from one another by saddle-like concave areas.

The first written source which mentions Unagira Mountain is the monumental
work by the great XVIII century Georgian historian, geographer, ethnologist and
politician Vakhushti Bagrationi —,,Description of the Kingdom of Georgia“.

The analysis of the data from the work by Vakhushti Bagrationi and the location
of the mentioned places (Shkhefi, Senaki, Nakalakevi, Chkondidi...) show that
Unagira was located in the eastern part of Odishi, in the gorge of the river Tekhuri,
which is also confirmed by toponymic materials. G. Eliava has put Unagira in the
list of the toponyms of “ the Nakhunao Village Council®, specifying that it was
the name of the mountain of Tamakoni and Nakhunao extending from Lebachie to
Sakharbedio.

Despitetheundisputableevidence, thereisanattemptinthe Georgianhistoriography
to locate Unagira elsewhere, specifically, in the gorge of the river Tskhenistskali.
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Avtandil Falodze suggests that the name of one and the same geographical object —
Onoguris and Unagira , which is found in the written sources, has to be localized in
the gorge of the Tskhenistskali. According to A. Falodze, the “Najikhu‘ (Natsikhari)
of Village Khuntsi, which is situated on Unagira Mountain, must be “Onoguris*
mentioned in the written sources. The researcher reviews the sources and special
literature about “Onoguris” and concludes that Unagira Mountain starts with the
hills of Zemo (Upper) Khuntsi on the left of the Tskhenistskali, opposite the village
of Matkhoji. Thus, Onoguris-Unagira is outside historical Mokhirisi. The accounts
made by Agatha the Scholar precisely refer to Unagira Mountain in Kvemo (Lower)
Khuntsi 600-700 feet away from the right bank of the Tskhenistskali. A. Falodze
claims that apart from the data provided by the Byzantine authors, his suggestion
is confirmed by the geography of the area, toponymy, the size of Natsikhari, etc.
Referring to the work by G. Eliava, A. Failodze points out that this mountain is
locally called “Najikhu® (Natsikhart).

Khuntsi is located on the border between Samegrelo and Imereti, on the right of
the Tskhenistskali. The village is divided into three parts: Zemo (Upper) Khuntsi,
Kvemo (Lower) Khuntsi and Letsitskhvaie. Kvemo (Lower) Khuntsi - the centre of
the community — is 160 metres above the sea level. The ruins of the castle are between
Ekhazhomie and Kukiti, next to Okhvamekari. The parallel name is Natsikhvari/
Najikhou. There is a spring referred to as Tskurgili/Tskarishdudi of Najikhou.

,,Onoguris* was first mentioned by the outstanding Byzantine poet and historian
— Agatha the Scholar (approx. 536-582 A.D.) in his historical work — ,,Histories* or
,,The Rule of Justinian®, which deals with the war between Iran and the Byzantine
Empire on the territory of the kingdom of Lazeti during the rule of Emperor Justinian
in 552-558 A.D. However, the author does not specify the location of the castle. In
fragment 22 of his work II Agatha wrote: ,,In the Onoguris Castle, which he (the
commander of Persians — Mermeroe — auth.) had previously applied as a fortress
against the Romans in the surroundings of Archeopolis, the Persian troops were
stationed. He encouraged the very Persians, left another troop with them, fortified
the area as efficiently as possible and returned to Kotaisi and Mukhirisi. ,,Proceeding
from this datum from Agatia, Academician Simon Kaukhchishvili suggested that
,Onoguris“ is located on the west of the Tskhenistskali, in the surroundings of
Archeopolis, on Unagira Mountain.

Unagira Mountain, as mentioned above, separates the Abashi from the Tekhuri.
The capital of the Kingdom of Egrisi (Lazeti) — Archeopolis-Nakalakevi — was built
on the slope of this mountain.

Professor P. Zakaraia believed Onoguris to be the same as the Abedati Castle: ,,In
the north-west, on the continuation of Unagira Mountain, on the mountain of Village
Abedati, there was a castle considered to be Onoguris. Another castle or former
castle cannot be found on this territory. Therefore, we are quite certain that present-
day Abedati Castle is the same as the ancient Onoguris Castle®.
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Thus, we disagree with A. Failodze’s view about the sameness of ,,Onogurisi*
and the ruins of the castle in the village of Khuntsi. According to him, the mountain
on which the Khuntsi Castle was built, carried the name of Unagira. Nevertheless,
this does not provide proper evidence for claiming that the Onoguris Castle was
located in Khuntsi, since the castle is at a long distance from Archeopolis (present-
day Nakalakevi in Senaki region); Agatha the Scholar believed Onoguris to be in
the ,,surroundings of Archeopolis* and to constitute the ,,fortress* of the capital of
the kingdom of Egrisi. Furthermore, the toponym ,,Unagira“ and its variants can be
found in many places in Georgia.

It should also be noted that ,,Najikhou* of Kvemo (Lower) khuntsi belongs to the
late Middle Ages (XVI-XVII centuries) rather than to the period mentioned in the
work by Agatha the Scholar (VI century, more specifically 553-554 A.D.).

The XVIII century German scholar Johan Anton Guldenschtedt wrote in his
traveller diary in 1772: ,,Khuntsi — a small castle”. We believe the ,,small castle is
the same as ,,Najikhou*. Considering the size of the castle, it appears quite easy to
imagine that the Onogurisi battle described in the work by Agatha the Scholar must
have taken place in the surroundings of the Abedati Castle, since even the size of the
castle serves as a proof of the fact.

It is also worthy of note that in his ,,Toponymic List of the Eki Village Council* G.
Eliava refers to the place as ,,Unangereshi®, ,,Unangireshi, ,,Onangureshi® without
stating the exact location. He defines the terms as “Saunagiro”. Admittedly, this kind
of translation of the toponym is not appropriate, but the researcher also provides
the exact definition of the toponym: ,,as concave as a saddle. Eki is separated from
Nakalakevi by Unagira Mountain. Thus, the toponymic parallels given in the work
imply ,,Unagira“ mentioned in the written sources. Besides, we suppose that the local
informal exact name of the mountain has always been Unangereshi/Unangireshi.
Compare: A. Kobalia: Unangera ,,Unagiri (saddle)*; Unangeri ,,Unagiri (saddle)*.

As mentioned above, there are no historical sources about the location of Unagira.
Therefore, the data provided by Vakhushti Bagrationi are considered to be the first-
rate sources. The maps of the second atlas made by V. Bagrationi in 1745 give
obvious evidence about the size of the area under the name of Unagira Mountain.
The mountain is marked on the right of the river Tekhuri.

Located on the left of the Tekhuri, Unagira Mountain extends to Village Teklati,
the gorge of the river Tsia. The mountain starts from Teklati and does not always
flank the right bank of the Tekhuri. It also runs on the left of the river from the
Nakalakevi Castle to the villages of the Martvili region (Naesuu, Nakhunuu,
Lebachie, Tamakoni).
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FIELD: PHILOLOGY
LEILA ABZTANIDZE, MARINA KATSARAVA

LINGUAL-STYLISTIC PECULIARITIES OF MIKHEIL JAVAKHISHVILI'S
PUBLICISM (1903-1907)

The rebirth of the twentieth-century Georgian prose is associated with Mikheil
Javakhishvili’s name. He was a forward-minded writer and brilliant past-master in
writing of dynamic and exciting story lines. Interest in his work does not go down,
but, on the contrary, it grows increasingly.

Of no less importance is M. Javakhishvili’s publicistic heritage. His publicistic
works are notable for the wide variety of themes, high actuality, real resolving of
vital problems raised by the times in which they were written, boldness, mood of
fighter and quality of writing.

M. Javakhishvili first published his works in 1903 in the newspaper “Tsnobis
Purtseli”.

In the years of 1904, 1905 and 1906, M. Javakhishvili cooperated with the news-
papers “Shroma’ and Iveria”. Also, he established the newspaper “Glekhi” (peasant).

The articles written in 1903-1907 are versatile. The writings are devoted to a life
in Russia, Georgian theatre, life in foreign countries, arts, etc.
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M. Javakhishvili has always properly described an importance of language to the
writer. “The language is a writer’s footing, his predominant weapon” - he wrote.

His publicistic style is disguised by characteristic vocabulary, composition and
syntax order. The linguistic means are chosen in accordance with the functional pur-
pose of publicistic style.

M. Javakhishvili’s tone of a letter is very close to folk colloquial speech.

Regarding type of sentences, we can find in M. Javakhishvili’s writings as the
simple, so the combined and complex sentences. Complex structure of sentences in
his publicistic writings became almost the rule.

Language of the writer's publicistic works is mostly literary that manifests itself
in frequent use of unattached phrases. There is prevailed in his writings the official
correspondence and they are distinguished by sign-oriented vocabulary. The range
of his addressees is wide and manifold.

M. Javakhishvili’s publicistic eye and pen reach large geographical scales. He
knew perfectly history, social and political life of Russia, America, England, France,
Austria, Finland and many other countries.

Not often, but sometimes we find in M. Javakhishvili’s works the proverbs and
pronouncements of classical authors. Great general and linguistic knowledge of the
author is evident in his publicistic works. He often used Russicisms and dialectisms.
However, use of them is often distinguished by stylistic nuances. He has noted with
regret that he also made mistakes, but we all have to fight for protection of the integ-
rity of our language.

M. Javakhishvili in his works tries to avoid hard and tumid words. He believed
that each citizen has to set a high values on Georgian language. It must be con-
tinuously developing and enriching in every-day use. Sword and language both are
sharpening in use, but deadening out of use.

M. Javakhishvili was interested not only in our country’s fate and its language, but
he provided in his works an extensive coverage of life in other countries.

The merit of his publicistic writings is the colloquial language, analytical think-
ing, judgments based on particular materials.
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FILED: PHILOLOGY

REUVEN ENOCH , RUSUDAN SAGHINADZE

Special Case of Name’s Plural Form

In the written monuments of the different historical periods examples of
exclusive plural forms of a name that ends with s (a) sound can be observed: ggbs-
%0, @oMligdagdo, gbmgMgdogbo (praisings, dignities, lives)... These are abstract
names which express and are interesting in the following two points of view: 1.
They do not have plural meaning and therefore, they must not have a plural form
either; 2. At the end of names with a sound in their roots the last sound is being
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reduced to gdo (ebi) forms. In such names, as a rule, s (a) sound stays unchanged
despite the fact that it is being added by the plural morphem of -eb.

Action nouns expressing abstract concepts in the special plural forms (3mBsg-
8o, Ly330639mMB9BO...) - (bunches, miracles...) can be found in large numbers
in the holy books of Georgian Jews, translations of biblical texts.

Some researchers relate the specific forms of plural of a Georgian name spoken
by Georgian Jews to the grammatical phenomena of the Hebrew Language coming
to the conclusion that it may be the direct borrowed forms from the Hebrew
Language that are observed in the spoken Georgian of Georgian Jews.

It is of an interest to detect whether there is or not another reason of this
grammatical transformation of the borrowed forms. For example, could it be a
result of grammatical mixing of the two languages?

In order to clarify the given issue it is necessary to examine the translations of
Jewish holy books and materials that are preserve in the Georgian texts.

In the Georgian translation of the first book (Genesis) of Tora (one of the
Moses’ five books) conducted by the Georgian Jews entitled ,Tavsili“ presents

rich material of the mentioned plural forms: 3mbsg-0, E3®sgd-0, 3gsGoBgz0-

000

Special forms of plural in nouns with vocal sounds in their roots can be found
in the translation of ,Paseks Legend“ which, as it seems was transmitted from

generation to generation verbally. Examples: by330639emmbsgdoms / bsggo-
89m9B9doms, 38MEEOMMBIPBOS... The mentioned text is not of a big

volume and for the text of this size there are quite a lot of examples of the plural
forms discussed by us — more than ten. This fact indicates that for the Georgian
Language spoken by Georgian Jews this kind of @ grammatical plural form was
quite a normal part of speech.

In which phase of the language development did this grammatical change take
place? Using historical (although — indirect) and linguistic evidences it can be
determined as the period of writing/translation of the Hebrew text of ,Tavsili*
that is XI-XII centuries. “Agadi® text must also have been translated in this time
period. This means that the specific plural form of nouns were in use by that
period already.

Here arises even more important question: was this particular form used in the
speech of Georgian Jews or was it also used generally in Georgian or in some of
its dialects in a particular phase of the language development?

Static forms of nouns with vocal sound roots that were not reduced can be

observed in ancient Georgian Language: gmgogdo (Genesis), 393500 (Abo’s

Martyrdom). A reduced form of the same construct is also used in the same texts:

3990ULs... (I. Imnaishvili).

The same construct can be seen in Sulkhan Saba’s Dictionary. It should be
mentioned that only one of the seven forms can express action, others being
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sordinary“ nouns. All of them are taken as areferences from the Old Testament.
Examples: bhmgsgbo, fommsgbo, Jgbogbo. As it can be noticed, the great writer
and lexicologist brings references from the first part of famous imitation of
»ohahname®, which is called ,,Utur-Saamiani“ and which was translated in the
second part of the XVIth century.

Specific plural forms of the Georgian noun are also observed in old Georgian
juridical texts which include the material of XVIII-XIX centuries: qogvyemedsg-
B0, BexjdmBagbo, g30migGoawebagbo, 4s5BobgBsgbo. .

Quite rich material is preserved in the works of the prominent Georgian writer
Akaki Tsereteli. His letters and critical essays are ,,full of forms under discussion.
Such kind of forms are used in his poem entitled ,Foreign Land“. His various

letters give especially rich material. Examples: @o®bgbsgdo, 8ogMgzomgdsgdo,

The forms under discussion can be found in the periodical publishing of XIX
century’s 60-s. Example: the seventh and eleventh editions of the ,Tsiskari®
journal of 1862 in which more than ten forms have been detected.

Based on the rich material presented in Georgian manuscripts and dialects we
can assume that those Georgian Jews who translated ancient Hebrew texts of Tora
to Georgian were acquainted with the Georgian dialect in which the mentioned
specific forms were used.

Or: these forms may really be the influence of the Hebrew Language in
Georgian as a result of usage during the centuries for the plural form of action
expressing abstract nouns is an ordinary rule. Also, the influence of a particular
Georgian literary genre/dialect must be taken into account the influence of which
can be observed till the beginning of the XXth century dialects of the Georgian
Language.
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Field: Philology

Nato Gulua
Some Matters of Fictional Mastership of Levan Gotua

We tried to discuss the matter of fictional mastership of L. Gotua by analyzing
various types of fictional symbols used in the novel “Mitridat”. Symbol is one of the
universal category of aesthetics, with the help of which the author directs readers’
attention to the hidden parts of any subject, explains myth or event. As far as a
symbol has variety of meanings, we find the decoding prosess difficult. L. Gotua
mainly used conventional symbols. It enabled us to make various interpretaions
about the symbols. In the presented article we tried to define fictional-aethetic
function of the images used in the novel. We did it on the base of the theory of
receptional poetics and tried to restore semantics of the symbols.
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In the novel “ Mitridat” the focal symbol is fictional character of Mitridat.
The writer created fictional character of a person, which appears to be totally
different from the tyrannical leader, that is so typical for the XX century world.
The writer presented Mitridat to be equal to an idol. Mitridat imitates Mitra
- an idol of light, purity and justice. Mitridat is fictional personification of Mitra.
By painting fictional character of Mitridat and other characters connected to him
L. Gotua used symbolic interpretation of colors, as one of the primary devices of
symbolic thinking.

Three colors are mostly used in the text, as they convey symbolic meaning -
white, black and red. These are the colors that were perceived and distinguished
by a human from the pallet of colors from the very beginning. During the history
of the world civilization black color has been bound with negative events and
facts. White color is a mean of purifying, guarantee of a victory in any fight.
White and black colors are symbols representing controversial world, initial
stage of human essence, two spiritual hypostases. Red is color of life, energy,
the sun, fire. At the same time it predicts danger and blood shed. In emotional
contexts red color expresses more or less strong feelings: love and happiness,
impulsiveness and passion, aggression and anger. While in social contexts red
is color of anarchy, war and revolution, it also serves as a color of The Soviet
Empire.

White is a color of Mitra and Mitridat. White color, light,lightning, along
with life and wisdom are unified in ancestral idol- Mitra. By using white color
for many times the author points out divine origin of Mitridat, his monotype
and peculiarity. In the beginning of the novel, we come across with many black
things and events: black swan, black boat, black story, black helmet, black cloak,
black flag, black jet, black torch, black bashlyk, black horse, black faced woman,
black eyebrow, black forest...Frequent usage of above mentioned colors can be
explained by the reason to clearly express difficult social and political condition
of Georgia and its neighboring countries at that period. According to the text red
color does not have less symbolic meaning. Red creates negative background,
as well as it is associated with death and blood. At the beginning of the text
black and red colors have certain fictional-emotional meaning, they serve to
strain the tragedy of the main character. On the other hand, white color makes
perspectives of bright future.

At the beginning of the novel integrity of the sun and sea is shown. The
text says “ The sea swallowed the sun”, That fact in Georgian mythology is
associated with going in underworld, transition into spiritual world. This passage
is allusion of the scene when the dragon swallows the hero, a passage from
the famous myth about Georgian hero- Amiran. After appearance from the sea
Mitritad undresses his black cloak and shows his white clothes, that represents
survival of the hero from the whale’s abdomen and his divine reborn. The same
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meaning conveys the passage in the novel, in which Mitridat swims across the
river-Tekhura and appears in front of an ugly bare king, without any clothes,
only with a crown on his head. This act is considered to be a miracle in the novel.
The two above mentioned facts are clear evidences of Mitridat’s twice reborn.
And we witness radical changes of the character.

Symbol of sea in mythology of ancient civilizations is considered to be the
initial source of life, amorphous and endless substance. In Georgian mythology
sea is connected to divine order and is considered to be a constituent part of
the Universe and is linked mainly to feminine principles. In mythic-poetic
perception crossing the sea and coming out of the sea are cosmic mythologies,
they both equal birth, and is variation of fight between the God and chaos.

Crossing the sea by Mytridat means rebirth of a mythical hero. We should take
into consideration the fact that his nurse- Tiamat substitutes his mother ~Laodik.
Mytridat was brought up by his nurse and she had the functions of a real mother.
According Akkadian mythology Tiamat is divine idol of the underworld, the
goddess of the world’s ocean. She gave birth to Gods and the whole Universe.
We may conclude that the element of sea- Tiamat, gives rebirth to Mitridat. He,
on his side is “a cultural hero”, who overcomes sea, evil forces and reproduces
in order to unify Georgian tribes, and fights for preserving human treasure and
create a new model of the world.

Fighting against the dragon is the central scene in the adventure of Amirani.
When Mitridat crosses the sea is also a very important fact as otherwise he
won’t become a mythical hero. Mytridat, like Amirani, is a dynamic character,
he changes time after time. If we consider every passageas a threshold where
heroism of Mitridat and his fights are shown, we can say that he changes after
overcoming every threshold he grows up, matures and becomes a hero, who has
to defeat the strongest enemy- the Empire of Rome.

One focal symbol is presented in the text, associated with Rome and the
Romans. The characters of the novel call Romans wolves or wolf cubs and Rome
a city of people resembling wolves.

Connections between Romans and wolves lead us to the famous myth,
conveying the story about the first Romans ~Romula and Roma. According to
the myth they both were fed by the she-wolf. In the given context a wolf is a
symbol of an evil force, ruthless rival, an enemy to be defeated, particularly it is
representation of Rome Empire, the empire that had invasive policy toward every
country and nation. That, on the other hand, represents the Soviet Empire.

In the Novel Mytridat calls himself and his comrades tigers, who fight by his
side against the Romans. In Georgian fictional consciousness a tiger is a symbol
of bravery, obstinacy, and worthy rival. The author used the symbols of a tiger
and a wolf in order to show the rivalry between two forces vividly.

In spite of the fact that we have discussed only main symbols used in the text,
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we can conclude, that symbolic characters play an important role in the fictional
world of L. Gotua. In “Mytridat” the old conventional symbols acquired new
qualities, this fact enabled the author to convey his ideas with fictional excellence,
to express his inner incompatibility with the political system of his country and
the reality that appears to be the enemy of the writer.
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FIELD: PHILOLOGY

MARIAM MARJANISHVILI

Leo Cheishvili - Unknown Poet and Scientist Working in
Argentina

The creative and scientific work of the Georgian writer and scientist, Leonide
(Leo) Cheishvili, living and working in Argentina, is almost unknown for our
society. The reason of this is, perhaps, the fact that for a long time he was in
the shade of the distinguished writers and scientists living in Argentina, Victor
Nozadze, Akaki and Tamar Papavas, but his more than 70 poems, numerous
graphic works and 37 scientific works definitely deserve more attention.

Thus, we are the first to introduce the life and work of this versatile and highly
interesting person living and creating in emigration to Georgian readers, so that
he can take his own place in the history of Georgian emigration literature of the
XX century.
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Leo Cheishvili was born in 1905 in Samtredia region, village Kulashi. The
wealthy trader, Porfile Cheishvili sent his only son to Arnold French pro-school
in 1911, which was functioning in Batumi since 1908.

After completing the school, he entered the newly-founded Thbilisi State
University. At the same time, being interested in drawing, he was mastering
painting with the famous artist Iljushin.

Leo Cheishvili described the university period in his “Small memories”, which
was published in the journal “Kavkasioni” (XIII, 1968:21) in Paris: ,It’s true, I was
at our university for two years, but then I was just a child, and my first encounter
with my professors won't be interesting nowadays. But I'd still like to remember
the complicated lectures in mathematics given by the outstanding and highly
talented mathematician Andria Razmadze. I also remember Professor Benashvili
with great respect. During his lectures in geodezy the auditorium was always
filled with young listeners®.

In 1926 father advised Leo Cheishvili to leave university and go to study to
Germany. 46 years later, he wrote about this fact to his sister, Eter Cheishvili:
“My Eter — I have been carrying this final image in my heart and now I will
describe it to you. It was January 14. The Old New Year. There was a holiday
table spread in our dining room. A log was burning in the fireplace and revived
everything around, as we all were silent. It was the moment of farewell. Fatal
and cursed moment. You were only four then and were sleeping together with
Salome. It is impossible to describe what each of us was feeling and experiencing
at that moment. Each of us remembered this particular image in his own way. I
think only the mother’s heart felt that it was the last time she saw her son.

Father had a cold and couldn’t see me off at the station. He turned me around
three times and kissed me on the forehead. The kiss still burns on the same spot.

‘Follow the straight way, my son’, - said Father.

I can swear that all these years I walked my way clearly and honestly” (Buenos
Aires 9.2.72))

In Germany Leo Cheishvili finished Berlin-Scharlotenburg technical institution.
In 1935, he defended a dissertation in engineering. After this, he was invited to
Kaizer Vilhelm Chemistry Institute.

According to Leo Cheishvili himself, he as an emigrant ‘without God and
home country, orphan spiritually was the person who was destined to eternal
torture and didn’t expect any help from anywhere’. While living in emigration,
Leo Cheishvili got acquainted with Akaki Papava’s family, where he found great
warmth and love. Soon, in 1938 he married Papava’s daughter, Turfa, and became
the member of their family.

Leo Cheishvili’s thinking and point of view established in German surrounding.
He was hardly 21 when he arrived in this country. During his life in Germany he
worked as the Doctor of Chemistry in the field of ray research of the structure of
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cement, concrete and material for 10 years, he wrote and published 12 scientific
works. He also got the patent for working out the technology of highly fire-
resistant materials and invented vibrant viskozimeter.

After the Second World War, due to the hard political and economic situation
in Europe, Leo Cheishvili moved to South America with his wife and children.

Between 1948 and 1960 Leo Cheishvili, as the recognized specialist of silicate
chemistry in Argentina, was the head of the institute of mineralogy.

In 1960, he was invited to the University of Pennsylvania, USA, as the expert
and researcher in the field of ceramics and glass.

Tamar Papava wrote about this to her friend, Sara Merabishvili in Tbilisi:
‘My Turfa’s husband, Leo Cheishvili, due to his scientific works, was invited to
the University at the department of chemistry and ceramics as a Professor. We,
Georgians, must be proud of this’ (Papava, fund 28 103/15).

For decades, Leo Cheishvili took part in international conferences and
symposiums. Today, one of his scientific works is kept in the National library of
the Georgian Parliament.

Success at work and in his family didn’t save him from nostalgia: ‘My sister
Eter! You, only you should know how crucified I am —I live and don’t die... my
heart is crying, dear, for my land. What can I do? It is my destiny — tears, sorrow
and torture. One of my poems ends like this: (I walked for a long time, tired with
sorrow/ I sat down at the crying willow,/ with my eyes shut, I complained to the
breeze:/ I am a martyr, I am crucified...)

When you come, I will give you my poems. Whether they are good or bad,
one thing is characteristic for them: eternal heartache of a lost person and his
striving for his land, and endless tears caused by parting with his blood and flesh.
Who knows, maybe one day they will be published for everybody to know that
betraying your own land will make you crucified forever. Nothing will ever
replace your lost land. He will live without roots until he dries and falls down, the
roots that he left in his land. Decades run past and life goes by. I was there in 1910
and 1920, in 1930-40 I was in Germany, in 1950 I am here, in Argentina, in 1960
—in North America, in 1970 and 1980 I am here again (Argentina). Where will I
be in 19907 I will be 85 then and maybe you will see me at home in Samtredia’, -
wrote Leo Cheishvili (Lomas-de-Samora 26. 2.73.).

The years spent far from his country made Leo Cheishvili’s nerves weaker and
weaker, and made him more and more miserable. Inner pain, fierce experiences,
relief and cure — all this he expressed in his poems, and one of them is “Leaves of
Life”: (I will turn over the leaves of my life,/ Worn out and yellow./ I will close
my eyes sadly/ And recall the lost years.)

This poem was published in 1976 in journal “Kavkasioni” # XVIII, there is
one main idea in it - the happy memories of olden days and severe reality so
characteristic of emigrants.
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Generally, it became traditional for emigrants to express their national and
patriotic feelings and pain in poetry: ‘My Eteriko! As I wrote, I would send you
one poem with every letter. You gather and keep them there. Just tell me which
poem you get. There are not many, maybe about 70. I haven’t written anything
for more than a year — I gave up and said: what is the use or the value of it? It is
just a stupid way of getting rid of an immeasurable burden’ (Lomas-de-Samora
11.2.76).

The person like Leo Cheishvili, the man of thinking, had to live a hard, dark
and miserable life of an emigrant, who strived to escape from it and revive, which
meant rebelling against destiny and escaping from ‘cruel soul’ in Baratashvili
style.

It was the life of Nikoloz Baratashvili — the untimely vanished genius — that Leo
Cheishvili dedicated his poem “Hopeless tears”, in which he argued with the poet
about the vanity of being: (Great Georgian, gone is the time/ When there was still
hope./ When in your moaning heart,/ There were still tears of future!...)

Leo Cheishvili perceived the tragedy of the whole epoch as his personal
tragedy, for he saw the world not as it was, but as it reflected in one’s soul. In his
poem, “Separation”, we read: (How can I curse the day of my birth — when I saw
the light?/ How can I curse the life [ underwent?!/ But if I don’t find my land even
when I am dead,/ Let my birth and my fate be cursed!)

In Leo Cheishvili’s poetry we should particularly point out dedicated poems,
their addressees are the people with whom he was especially close. Among them,
first of all, was his mother. For example: (Our mother! Our beloved!/Our mother!
Living for us and the essence of our lives!/ Who can understand your pain? Who
can understand the sorrow of this heart? /Who is tired of caring for her children
from their birth).

It is also interesting to mention the poem dedicated to the birth of his daughter
Nino: (It is February, the sun is shining/ In the blue and endless sky,/ A green
butterfly is flying in the air,/ As a leaf in the wind...)

The father and his daughter were linked both spiritually and professionally.
Nino was as talented as her father in painting. She was the author of numerous
exhibitions in Argentina. With the initiative and funding of the famous Georgian
emigrant, Avtandil Merabishvili, the Spanish translation by Gustavo de la Tores
of “The Knight in the Panther’s Skin” was published, and some of the illustrations
belong to Nino Cheishvili, these illustrations have her name in Georgian and
Spanish languages.

But wicked destiny prepared for Leo Cheishvili something more than parting
with his home country. In 1975, his youngest daughter, Makvala, died.

The pain and feelings of a heartbroken father are expressed in his poem
“Makvala”: (Oh! I wish there was no sorrow,/ I wish violets and roses blossomed;/
I wish I saw you in my dreams, my daughter Makvala,/ The fate didn’t give you
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the time,/ You faded before opening /And left us with sorrow and sadness...)

In spite of living far from Georgia, Leo Cheishvili still lived in and cherished
the Georgian way of life: “I lived in my home country for 20 years and I have
existed here for 60 years”, he wrote.

It is obviously very difficult to live, fight and, above all, die without the home
country, to sacrifice Georgian blood for another country.

On November 1, 1990, issue 23 of the journal “The Watch”, which was
published in Paris, wrote: ‘On November 1, the Doctor of Chemistry Leonide
(Leo) Cheishvili died in Lomas-de-Samora (Province of Buenos Aires, Argentina).
He was buried there temporarily and according to his will, he will be moved to
his home country’.

It was on July 20, in 1962 that Leo Cheishvili wrote his will: (,,It is time for us
to part,/ I can’t find words, weeping./ I beg to remember my name - / And hope
you won'’t forget it./ I want to tell you, where I was born,/ I want to sleep there
forever,/ I beg you to scatter my ashes/ On my home land!)

It is true that Leo Cheishvili’s poems created in South America, can’t be
equaled with the best examples of Georgian poetry, but with sincerity of feelings,
simplicity and naturalness, they still make a certain impression on the reader and
their author complements the treasure of Georgian emigrant writing.
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FIELD: PHILOLOGY

MANANA CHITCHINADZE

Desecration of Sacred According to the Soviet
Period Prose of Mikheil Javakhishvili

In the Soviet era started active process of declining traditional family values.
Soviet authority not only ignored traditional national values but started to profane
Georgian legacy. The most vivid was the tendency of desecration of sacral values
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— the Holy Bible, love, marriage, and family traditions. This tendency became
inevitable in society of that period.

The above mentioned tendency is disclosed in “A Woman’s Burden”.By
falsifying the story of Ivditthe main character profaned Old Testament and by
wrong interpretation of the Holy Book seduced Ketevan Akhmeteli and violated
her. The fact was followed by the lost of clemency of marriage, spying, death
of a brother and suicide. The only reason for the disasters appears only Zurab
Gurgenidze. L. Tsiqarishvili mentions thatin “A Woman’s Burden”with the help
of presenting Saint Ketevan and KetevanAkhtanel the writer showed profaning
of a victim.

The problem of violation of purity is marked in the novel “Jaqo’s Dispossessed”.
Main vicious force in the novel is JaqoJivashvili. He doesn’t admit national
traditions. Therefore he mocks and ridicules divine customs and neglects any
religion feelings of humans. Thus utmost Christian rituals, marriage ceremony,
christening and Eucharist, alongside with other holy services lost their sacred
meaning and acquired practical significance.

For the Georgians family have always been the most valuable. But during
the Soviet Era society was based on terror and fear causing destroying family
traditions. Family became a victim of violence. Rejection of family values,
purity of marriage and denial of mercy as one of the expressions of soviet
infidelity is disclosed in Javakhishvili’sworks.

In “ The White Collar” the writer presents the process of declining of
traditional family in Soviet era by demonstrating grotesque family relationships
of Elizbar and Tsustqia. The author condemns propagation of so called “ Free
Love”, as well as principles of “ Sociability”, “Universality” that were presented
by utopists, as far as it destroys and declines family, as an idea of intimate unity
and makes family stability ironical.

In “A Woman’s Burden” The marriage of main characters KetevanAkhatneli
and ArtemAvsharov is inadmisable as the marriage of Jago and Margo in the novel
“ Jaqo’s Dispossessed”. Their union is not based on Georgian family traditions.
Though the formal part of the two marriages is brilliant. But according L.
Tsiqarishvili “ Outer brilliance and luxury can not hide mourning feeling, that is
so vivid in both episodes.”

A terrible result of outraging family purity and traditions is disclosed in the
story

” The Rabid”. The main character Dzaglika steps out against national values
and moral rules that have been consolidated throughout centuries. Thus he
became “poisonous scorpion” and “the hotbed of madness”. M. Javakhishvili
marks how indocile a man may become when a beast awakens in a person and
tries to annihilate ancient traditions and abuse human ideal. To prevent society
from this infectious disease Dazlika should be destroyed. And it happens- Khirkla
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murders his immoral son and destroys “the hotbed of madness”.

Ignoring family values, purity of marriage and denial of mercy is exposed
in “ Nine Virgins”. The main character — Anton is an immoral young man. He
perceives a woman to be only asubject of the pleasure of the flesh, and a family as
penal servitude, that restrains freedom of a person.Havingthis credo, Nine virgins
became Anton’s victims, he violated their purity and then abandoned. Anton
justifies his action by the law, that gives him the rights for marriage and divorce.
[ll-natured Anton is severally punished for his unfairness and immorality. We
get to know from the text, that a brother of one of Anton’s victims mangled him
by tearing down his upper lip. So that he no longer could disgrace and humiliate
any woman. This kind of punishment appeared to be worse than death for the
self-centered man.

M. Javakhishvili considers disrespect to women to be inadmissible, for a
woman is a portrait of purity and a subject of admiration for M. Javakhishvili.
Moreover,Awoman is one of the personification of Sioni.

In his literature works M. Javaxishvili vividly expressed his anti-utopian
standpoint toward Soviet power and its policy by disapproving violation of
divine values such as family and marriage purity and condemnation of the Holy
Book.
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FIELD : PHILOLOGY
NAZI KHELAIA, TENGIZ GUMBERIDZE

THE GEORGIANS AND CAUCASIAN NATIONS ACCORDING TO THE
NOVEL “MY NAME IS RED “ BY ORHAN PAMUK

The works of a Turkish writer Orhan Pamuk are highly interesting and diverse.
Orhan Pamuk is a Turkish prominent novelist, and recipient of the Nobel Prize in
Literature. We have our point of view about his novel “ My name is red” as one of
the most outstanding works of art in post-modern era. But at this time we are inter-
ested how the Georgians and Caucasian nations are presented in the text. As far as
the novel displays hyper reality, creates virtual reality. There is no need for gener-
alization of characters of neighboring nations. The writer doesn’t consider it to be
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his goal. Though in his memory he has an archetypical character of nearby nations.
That is why sometimes intentionally and sometimes by chance ethical characteris-
tics of neighboring nation make appearance in his novel. This matter of fact is not
essential for the prominent novel, but it is valid for us- the descendants of ancient
Caucasian tribes. That is why we want to point out the subject that is depicted in
fictional spectrum. Despite the fact that in some passages characteristics convey
negative context, still the most significant is that, the writer has Geographical area
of neighboring nations in his imagination and in his works, their hyper real and may
be virtual images.

For Georgian readers the most pleasant fact is that the author mentions Tbilisi
in the novel and expresses his sympathy toward the city. In spite of the fact that the
reality of Tbilisi is quite poor, we get interesting fictional aspect from the text. Tbilisi
is presented as the city of “dreams and poets”. Georgia in general is presented as a
country that glorifies art. According the text Tbilisi gets worm during cold winters
by song tunes. We suppose the writer, expressing such warm feelings, cannot be
indifferent to our country.

The author mentions Georgian bride in the novel .The writer says:  if it is true
what the Georgian bride was telling to the old women in the bath .. This passage
doesn’t have any significant meaning in the text but it marks the fact, that the writer
is acquainted with neighboring nations and they more or less dominate in his imagi-
nations.

The main problematic issue in the novel is the process of synthesis of Asian and
European cultures. That is the main reason why the events mentioned in the text take
place in the geographical areal between Asia and Europe. Though, action of the
characters and time in the novel, have concrete bounds. As though the author hasn’t
finished the story, hasn’t written the last word, it is up to the reader to decide. It is
noteworthy that the author uses not only literature but also painting devices to ex-
press ongoing event in the novel and persuades us that contemporary paintings like-
wise paintings of the middle centuries are interestingly presented in his novel. The
matter we analyzed —Orhan Pamuk and Georgian or Caucasian nations are fragmen-
tally shown in the text, but we as Georgian readers have paid significant attention to
this fact and got involved in it. We suppose it should be useful to read OrhanPamuk,
the recipient of the Nobel Prize in Literature in a new aspect that we have discussed.

OrhanPamuk is a professor at Columbia University and a highly educated per-
son. But his mission is to write, that is why he acquired a contemporary tendencies
and theories of Georgian literature and successfully used them in his works.

Post-modernism is one of the leading theories in up- to-date literature art. The
essence of the theory discloses social, political and cultural core problems of the
world, spectrum and syntheses created by modernism. In literature studies postmod-
ernism aims to express reality very interestingly. That is the main reason that the

273



040d() 6IMINITNL LOLITIBNB(M IJ6N3IGLOGISNL 3(M033T, 2013, Ne2

world’s outstanding writers have been using the device in their literature works for a
long time. Post modernistic outlook is close to OrhanPamuk as well. His interesting
novel “My Name is Red* is inspired by this aspect.

The problem presented by us —OrhanPamuk and Caucasian nations in general is
fragmentally reflected in the novel. But we, as Georgian readers, have taken this fact
into consideration alongside with other essential matters that are disclosed in the
text. The subject already examined by us gives evidence about tendencies drawing
Turkish and Georgian nations together even in the field of literature.
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FIELD: PHILOLOGY
GIA KHOPERIA

Lingvo- fictional charm of the novel “The Reserve”
by Otar Chkheidze

The complex theme diagram of Otar Chkheidze novel “ The Reserve” —is well-
known for readers (a widely acknowledged expression — ordinary reader — does not
exist when we refer to artistic skills of Otar Chkheidze). The story of Lana and
Gito might happen in different periods of time. The world is full of indecent men
resembling Gito. Men with dignity are rare to meet. In different times it might have
happened.. and it used to happen.

A story is a story, good or bad, with sad or happy ending, but keeping it, preserving
in words for a long time is not an easy task. A fence might not be enough for enclosing
it. Even if it is enough, a word will still find its way through. And who knows what
will be left and what will be kept. Otar Chkedize is capable of confining his burning
issues, story or impressive event. The one that worries him like homework, but
cannot forget about it. For this time the writer has set homework for himself, to bind
the novel “ The Reserve”, two main characters, two personalities, two contradictions,
this endless and countless crash in every tiny moment never leaves us, never calms
down, never relieves the sorrow.

In the novel “ The Reserve”, as well as in his other works, Otar Chkheidze chooses
to follow a narrow path. He throws his fishing net and spreads it all over a river, a
lake or a sea. Creeping slowly, languidly making lots of whirls, spinning round and
round like a millstone, until it exposes the fixed shot. He never moves to another
stage until he settles and drains the bottom of the thought and the sight of the first.
No clemency, no pity for those awaiting a new shot. You should rather give it up
and run away, or get accustomed to the thong on your neck. If you get accustomed,
you will be christened with magnificence, staidness of a word and brilliance of it.
Or with new playing rules presented by Otar Chkheidze, that appears to be annoying
puzzle for some readers. These rules are virtuosity of creating new words, is not
achieved easily. Virtuosity, undoubtedly means that new fictional devises are found,
the text area is arranged in a new manner, furthermore, the impulses effecting
readers are unfamiliar. All this is achieved by original arranging of words, grouping
and selecting of word constructions. What is more important, that originality serves
for realization of the writer’s outlook in a new way. Creation of new words is not the
mere purpose of the writer, but the way to aim a bullet. That is a choice and fate of
the writer. Being a great master is mercy of god in the first place. The breathe and the
mind of God lives in him. Enabling him to bring into life * the History of Georgia”.

The novel “The Reserve” is distinguished by word making, but new tactics of
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creation is not presented. The writer knows the path well. He is familiar with every
tiny part of it. To say in a different way, we observe improvement and perfection of
already known methods. On the one hand, that appeared to be enough for interpretation
of the story as a concrete event and for symbol-allegorical or metaphoric perception
on the other hand.

Otar Chkeidze appears an incomparable artist. He paints with words. He puts
his brush in palette to take words from infinity. In the first place, he searches for
hidden, forgotten, lost and unnoticed cells of human brain, he finds them and paints.
Spinning round of a human being the writer never gives up, he goes down to the
deepest parts. This is the writer’s archeology. Tiring, exhausting penal servitude on
his own talent. And he has to paint, not talk, discuss or start conferencing but paint
with words, mere words.

Divers nuances are outlined and diluted in the text, every full stop is regarded,
firmly connected to each other, every particle has its peculiar glance and breathe.
What is the most important, gravity is the leading source of the given text. The
story absorbs you like eddy .... somehow this is “ascendancy” on the reader, causing
acceleration of blood flow and voluntary participation in the process of setting fire.
Becoming like a one strained string, the writer, those two- Dito and Lana and we
are sitting in the same boat. Otherwise we could not understand each other, could
not kill each other with a glance, could not go through each other. But only become
spectators of a great show done skillfully by talented actors and all the parts of
speech. The presented text is a psychological mine that will definitely blow off if
you touch it a bit. If it doesn’t happen, it is hard to say what kind of reader deals with
the text or what kind of consciousness does he have.

With Otar Chkheidze word works as a character. It is not just a text or a mere
component bringing text into life, but a word is an actor performing a role on the
stage, and not one but thousands and more. Mostly at a glance they look alike, they
are dressed up equally but as you come closer you will hear their voice is different,
their crying is diverse. Therefore, it won’ t be fake apparition or thought, the theater
of words, the novel “ The Reserve” to consider being closer to dramatic poetry than
to any other genres.

Three distinguished characters are presented in the story- Lana, Gito and Soprom,
there are others as well. Relationships in the novel are painful and thoughtful indeed.
And we still have come to a word. There would be no pain or melancholy, no every
day events that effect readers, intrigue, climax, denouement or rising action, if the
writer didn’t make a word as a character and wouldn’t award a word with a power
of a king. The word looks proud and gloried in “The Reserve”. Its expressional
strangeness, diversity, its high and low range is stimulated by the writer’s keen
ear, that is why it influences and captures us, chains us to each episode and makes
us think about the sorrow of the writer, his problems he is worried about the facts
indicating a subversion and destruction of the world and humanity celebration of
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impudence, betrayal, we hear alerting echo of words and we get strained. Ceiled tears
of misfortune disturb us, as well as inability of expressing fillings and celebration
of evil.

It doesn’t matter how many times you read the story. Each time the word meets
and greets you, the word is your host. Newly made words give birth to a new trope.
The phrases in the text are ~ glimmering like the sun rays on the water. The magnetic
field of the novel is made by the word not the plot. But still the novel is a story, it is
life. The writer knows it and the word knows it, how they negotiate with each other
is an undiscovered mystery. To find their lyrical connections is useless, as well as
an effort to find the balance whether the word must be stronger than the plot or not.
Which of them come in the first place. The process of creation is productive process
and akeen writer knows it well where to make the text shallow and where stemmed.
Its focal for a reader to become a traveler and manage to enter it then and escape.
“ The Reserve” allows a reader to acquaint with preserved Georgian language and
feel the taste of Georgian world. The text is full of exuberant lexis and unfading
Georgian words. You can pick them as many times as you wish, it is endless and
free, doesn’t belong to anyone. The only owner and the host is Otar Chkheidze.
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FIELD: PHILOLOGY

EKATERINE JULAKIDZE

Interdisciplinary Paradigm Structure and the Problem
of Text Interrelation in Cultural Space Produced by
Verbal Discourse

It is obvious that journalistic genre and the problem of interrelation of its textual
space could be put and adequately solved only with a help of Interdisciplinary
methodology and this methodology is characterized by three features, they are:
the theory of journalistic genre, linguistics and culturology. We should take into
consideration which of the following disciplines is the dominant and covers the
rest. In other words, Interdisciplinary research would be — problematically and
conceptually - linguistically centered.

Our aim is to review interrelation problem of journalistic genre and its textual
space which is based on the above - mentioned interdisciplinary methodology, but
also review it not only through the journalistic genre and its textual space through
modern trends but also through common humanitarian trends. Journalistic genre and
its textual space problem was thoroughly reviewed in Z. Chachanidze, S. Cheishvili
and T. Khetsuriani’s articles. All this research (journalistic genre and its textual space)
by above mentioned authors was interdisciplinary and linguistically centered.

As the research shows, journalistic genre and its textual space research
methodology is based on the paradigmal situation of modern linguistics and we can
define paradigmal situation as the domination in lingvoculturological paradigm. But
taking into consideration Interdisciplinary methodology, we dare say that, no matter
whether lingvoculturology paradigm is dominant, it is not sufficient to solve the
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problem like journalistic genre and its textual space; there is a paradigm genetically
not related to the linguistic paradigm but is very important and helpful -theoretically
and structurally — while discoursing journalistic genre and its textual space; we are
talking about intertextual and sinergetical paradigm.

It is well known that all textual research needs to be based on the intertextual
paradigm and the main thesis is “all text is inetrtext”, it means that all texts that make
textual space of all genres is intertext — it is a quotation of previous texts which make
any textual space.

As for the sinergetical paradigm, it can be considered as conceptual dichotomy of
energy and structure. It aims at covering modern humanitarian problematic issues in
one focus.

Our article “Interdisciplinary paradigmal structure and text interrelation problem
in cultural space produced by verbal discourse” aims not only at recalling general
paradigmal situation but at giving typological features of modern Interdisciplinary
methodology. The features that review Interdisciplinary methodology inner structure
are:

a)  The first feature is inner complexity of methodology — the methodology
includes lingvoculturology, intertextual and sinergetical paradigms, in other
words, our research from paradigmatical point of view should be at the same time
lingvoculturological, intertextual and sinergetical.

b)  As the latest history of humanitarian mentality shows, the Interdisciplinary
methodology permanently transforms. If some time ago lingvoculturological
trend was quite sufficient to deal Interdisciplinary research, now it is imperatively
important to reveal genre and its textual space interrelation problem with the help of
triad, it gives the next typological aspect such as dynamism. Through the time, the
inner paradigmal structure of Interdisciplinary methodology changes.

c¢)  The third typological feature comes through the interrelation of complexity
and dynamism - every next paradigm tries to explicate previous one and show its
genetic functional roots.

Our article is an attempt to show just in a pattern that Interdisciplinary as a
methodology defines problematic dynamism of the modern humanitarian thinking.
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FIELD: PHILOLOGY

TAMAR KOBESHAVIDZE

The Problem of the “Few” and the “Many” in John Fowels’
Novel The Collector

In 2013 to the delight of Georgian readers interested in the literature of XX century
the publishing house “Diogene” published the novel The Collector by the famous
English writer John Fowles. The novel first came out in Britain in 1963 and was
evaluated as the innovative detective. Two years later the movie made on the basis
of the novel by the famous American film-director William Wyler was nominated
for an Oscar.

In his work “Aristos” Fowles divided society into two parts — “Few” and “Many”,
meaning the selected under the “Few” and conformists under the “Many”. The
author points out that there is no strict boarder between these two groups of people,
saying that “the dividing line between the “Few” and the “Many” must run through
each individual, not individuals. The difference is based on intelligent and enacted
goodness ” (Fowles, 1970:9). No one can be either completely perfect or absolutely
bad. In the novel The Collector he tries to justify the “Many” in the face of the
main character of the book, Clegg who kidnapped Miranda: “Clegg, the kidnapper,
committed the evil, but I tried to show that his evil was largely, perhaps wholly,
the result of a bad education, a mean environment, being orphaned: all factors over
which he had no control. In short, I tried to establish the virtual innocence of the
Many”(Fowles, 1970:84). It was not the young man’s fault that being an orphaned
he was brought up in the mean environment in the poor suburb of London, where he
couldn’t get good education and could read only yellow tabloids. In spite of it Clegg
had a good reputation at school, in the army and at work. After winning a large sum
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of money in a lottery he bought a gothic mansion and kidnapped a girl, Miranda. He
did it unconsciously, not understanding that he was committing a crime. H ¢ was sure
the girl would fall in love with him.

Unlike Clegg, Miranda was lucky to be born in a respectable, well- to- do family.
A talented painter and broad-minded person, she got a good education. However,
she is far from being ideal. Contrasting the two young people one can think that the
aim of the novel is the confrontation between good and evil. But the author’s point
of view is not as simple as that.

Miranda makes an attempt to change Clegg and his moral for the better. She talks to
him tying to understand his past, discusses politics and art with him, encourages him
to read Salinger and Sillitoe. But she fails to do it because it impossible to change
his narrow-minded thinking. Their talk resembles the talk of hearing- impaired
people as Miranda can never fully understand or sympathize with him. She herself
feels it from time to time. In one episode discussing a piece of still life with Clegg,
the girl suddenly realizes how arrogant and conceited she is in her relation with him
and what a big mistakes she makes when she is speaking to him about art in this way:
“My fault...How could he see the magic and importance of art when I was so vain”.
She keeps laughing at his education, ignorance, bad speech and manners which often
makes readers feel warmer toward Clegg than to Miranda.

At first Clegg was deeply in love with Miranda. After her death he was about to
commit suicide believing that their bodies would be discovered like Romeo and
Juliet’s . But reading her diary and understanding what she really thoughts about
him he changes his mind and starts to plan a new kidnapping. This time he is not
guided by love and wants to kidnap a common girl, a common shop-girl, to teach
and to be respected and not to be taught by her: “She is not as pretty as Miranda she’s
only ordinary common shop-girl, but that was my mistake before, aiming too high,
... | ought to have got someone who would respect me more. Someone ordinary |
could teach” ( Fowles, 1980:254). The fact is that his relation with intellectual, well-
educated and too positive Miranda actually made him worse.

As for Miranda, on the contrary, she learnt a good lesson from being his hostage.
She reviewed her values, ethical views and became wise and more mature. But
regretfully she dies. The author believed that if she hadn’t died she would have
become “the kind of being humanists desperately needs” (Fowles, 1970:10). In spite
of it John Fowles give us a very typical end of XX century novel — the evil which
existed inside Clegg conquers the potential good in Miranda.
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0. BO6GLO3O

FIELD: PHILOLOGY

ELISO PANTSKHAVA

Stephen Dedalus and Innovations of Character Building in
James Joyce's "Ulysses"

Stephen Dedalus is a key character of James Joyce's "Ulysses", bearing all the
traits of innovative character - building methods, conveyed by the writer. Joyce
does not try to create the development of action in his novel, where the main
hero depends on the external factors, we do not see the traditional thread of
narration, climax and denouement. Still, it is not a purely Joycean innovation,
the same technique was used by Laurence Sterne.

Typically Joycean moment is a combination of two characteristics-to neglect
traditional chain of narration and to apply the principle of author's non-
interference. Joyce constantly refers to the technique of interior monologue, where
the author's voice is extremely restricted and a dynamic, dramatic narration is
substituted with the deluge of details, which highlight the traits of the character.
As Sandulescu mentions, with James Joyce detail is nearly always illuminated. It
is the specific handling of "radiant detail, which was later indentified as epiphany,
that forms, alongside interior monologue, the essence and basic of the Joycean
method of character delineation, particulary in "Ulysses". Within the framework
of texture, and combined with myth and archetype, it is meant to create the same
dramatic effect and have the same revealing qualities as a course of action had in
traditional fiction.

In addition, "Ulysses" provides a very specific frame of time and space
manipulations and certain universality of the text, caused by the mythological
archetypes.

One of the basic features of the new method is, as it has already been stated,
its considerable insistence on detail to illuminate character, and identified as
epiphany; it can be defined in this context as relevation of relationship between
particular and general, a "showing forth" of hidden, so far unseen connections.
thus, the illuminating detail epiphanizes - in oher words, a minor trait spotlighting
character against the phosphporesent background of time, space and universal
values.

In Stephen Dedalus's case we witness the process of formal disinregtation of
character conveyed by diversed means, directly of indirectly. The disindegrated
character is afferwards resynthesized and reconsturcted in the readers
consciousness, with the active participation of the latter.

In the analysis of Stephen Dedalus's character we mainly refer to interior
monologue and epiphany techniques. The basic part of the book, associated with
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the named character contains the first three chapters, so called "Telemachiada",
which can be regarded as a prelude to Bloom's wanderings around Dublin.

According to Miller-Bunditskaya, the episodes, associated with Stephen
Dedalus are correspodent with the different stages of the hystorical development
of the country, for example, Stephen's meeting with a milk woman is a symbol of
the artist's meeting with Mother-Ireland, who has forgotten her native language,
cannot recognize her true son and obediently serves a foreign conqueror.

The first three episodes also serve as a link, connecting "Portait" with "Ulysses",
so in this perspective, the image of Stephen is a continuantion of his earlier self.

At the beginning of the novel Stephen Dedalus is characterized by means of
traditional dialogue. The interior monologue, which emerges later, highlights the
themes and moments, already mentioned in the previous dialogue.

Monologue becomes a leading device in the second episode. It is more ample
and introspective, less dependent on the extetal development of the action, but the
full development of complex internal monologue can be seen in the third, "beach"
episode, which is a perfect sample of "stream-of-consciousness" literature.

Stephen's ideas and thoughts have markedly abstract character and they are
not as motivated by the external facts as Bloom's consciousness is. They often
obtain the form of philosophical generalizations and lead us to the epiphany,
based on the juxtaposition of abstract and personal features.

306



030400 6IMINITNL LOLITIBNB(M J6N3IGLOGISNL 3(03dJ, 2013, Ne2

MRY0: BOIMEIMY0d
650005 ggsbsgzodg

99M3m 560gMLMbols Hmmo sdg9Mozmwmo
Bmggeols a5630mstgdsdo

Ldo®os 9bgds 96096000 359mGBgemo s09M0o39cno dfgeerob, 396032900 sbeogm-
bembob, f3eroenl 439956500 9636w 556Go FgMmoboyero bmggamol asb300ms69-
3590. BMass@ss Godmboeryemo 5896003790 bmggarolbsmzol sdsbslbosmgdgero
0530090996598560 ©s 393096980. dai90wemos sbgbmbolbyrero bosbemggdobs s
dobgremo dbsB3M)eo bBoeol sbseroBo. Lormdato gbgds dfgmenolbsmgol asdsbs-
bos09Bge» 09059035053, bm3sBMEGXm GbsB3G 9bsbsz s dbsB3HX Lsbgors
00530090996 3oenggobsg. ymggerogzy sdob dgogaso bsb396980s, H@I 8963290 b-
@©gObmbds g3 gds Lowegd0sb 390Lmbogms Jobsgab Lsdgsrmbg gosodabe,
5503300065 dIB0r® OBIHANMsTo MoNg9BM BboJmmaom®mo beggers
o 3603369¢mm356f0o 3sbbabMzms s09M03er0 ghmzbreo wodgtadrGob
0900300 35630005690s.

50960030 9OMm36990 0@ gMoGOoL HomdmTmds s 2ob30moMgds
930MHM5 53530060900 bM39eolmsb. “bm3z9ws 589M03ME0 WOEGE M-
AMOH0L Bo30Mbo MO F5bM05”,- 533MBL (36MdOEO 5d9MH03geo brmgguoli@o
0693 35MFH0 (0mBO0dg 1967: 5). J399bols 55900 o8mbgbogro dfgeerols
39009090530 53 96O 395GHOIWMMO 5RO MF0MO3L. SBEs©Tdgddbo-
@0 BobgEdHoxml o Egho@elL Lom3bgbg IgB0 L FoM©s 0doLsM30L,
03 1532)MM0 MZ0MNTYMBOMdS 59I3HI03JO0bs S IBsMBYbO AbMBEO-
™l y4296mH5009ds 8093Y4mHm. s 30M39Wws© LBmMgo 5d99M039wds bmggwol-
A90935 5099l 93MM35 FoDY 553565390 0gm. 5d9M03MEds bmgzgesd
3963000009008 HPMWO S IMZ5BINOMZ960 2Bs 3963 M s gPMgbmew
@0 3JM5GHIM530 YT 5993956 3DB0E0gdL 0bsMRMEHBL.

966M0L gob30056M900l 3OmEgldo 3603d3bgermzsbo oo sMogMHmIs
5096039e0ds A[gcods 8903sbs. dom ImMmol 9M0—9OHm0 25dmGmBgMos XX
Lym3960l I Bobgz®ols bmggerobGol, d9M39 sbgeLmMbol, d9dmddggds.
3mbOMOdJO0L 309d9eds “m50bLdYMY0, m3som” (Anderson 1993) o LogM-
0OMmE “9bgdlimbol bmggwoldozsd 3609369 mzbs AobLEBEZGMS sdgGm0-
3990 3OMBoL 39630560 gd0L bgdo dmdg3bm 50 Ferol gs6ds3ermdsdo”
(Mynapuuxk 1976: 7). gb ogm F989560@50 bmgo@mermwo dmgeagbs, sboero
Lo@Y3s 965 FbMwmE bm390l obEHMO0530, 5M5dgE NIl WO MoE-
sdo.

390390 96gALmbo XX bo3mbol 5896003290 Mgoobdol 9Hm-96mo

0339909055 dohbgme0. J399bol oG Mo@ O 3bmg®mgdsdo dsb

307



030400 6IMINITNL LOLITIBNB(M J6N3IGLOGISNL 3(03dJ, 2013, Ne2

3Mbgdoms 360d369em3560 MM Jgolimras. 00 JMMY396 50BMmIRYBS©
923930065 5 0530l d9dmgddgqdsdo sbsbs sboeo Lory3mbolsmzols sds-
bobosmgdgo ol Im3wgbgdo s 3MM(3919d0, HMAEYdTSE OL-0 0ym 0Robgls
0530 © 8090 Loabsom 30 FbmEm© JmY30569000 Fo6r3MB0bHID. s6-
©9OLMBIS X¥9g6 300093 I Fbmyerom mdsdger 53903530 0bsbs J39ybols
3b™3M90530 5MLYdIMEO dHBIMYI0, orbrmgds 50530s6gdL TGOl o “5d9-
403290 m3bgdol” Loyswdy.

3bgMLmbol d90mddggds HsbOMdMOZ35 M35 RIOMZob0s, TogMd
LHMO9g b6mggesd dobgs Aol Lodwosegds 360dzbgermgzsbo dgdmddggdomo
39090b5m30L dogefios s LEMIBIM SAOWO 939390065 ALMREIOM
@0 BYMGMMHOL oLEGHMM05d0.

65 0gds bs, 56gMLMmbol Bmggws LoEIM0YE0EIL 56 AsBgbows. dob
M350 oL LO3MMEM0Z 53gMH03ME0 WOBHIMOGHIMOL 25633900 BHESO-
30990 ©5 930M39 (MO ms 30N A5FM(30WYDS. Md308 Mbsdg-
0509909396 d9M39© 96gOLMbOLsMZ0L 439esBg sbermls dsM3 GH39b0L
9B09BH0395. 59 IbBM03, 56IOLMbOL J9dmddggdsdo 4oblszMm™m9dom SO~
60865305 ©59m©gbodg sB39dGH0: 5s3056gd0Ls s LBMYSMIdOL Tglobgd
LOdsOHNOL sABOL F3YEMDS; MBPMOWMBOL J5dMbOEZs sT330MY-
00 OGHIMSGHIOMIO BMEMIGOoL JodsMm, Loss LobmM3gwl bdoMo
95¢0MdO© 9b50J09b, BsdZ0o 3MmbRBodEJdo 30 JoLEGHOBOEFOMYOWWOY;
Q5 YM390@EO0YIM0 Boens356530 9oolom30L ¥I30MEHJLMdOL dobo Fgds.

3oLOM3z5eoLHobgdgos, SMgm39, 599MH039w0 MHMIsBEGH03ZMBYdOL, 396-
956 99e3000LS s 65MBOgE 3MPMOBOL, o Moo 99093300 Y-
MO0L 293gbs 96@gMLMBOL bmgqwolidozsbg. “BHimMmgo 3momm®mbols 99dmd-
9900905bmbss V535380600 53YMHOI WOEBIMSGMESA0 JMY30569000
5833000690990 3030 bsbgzMe™3mdgb@ Mo dmmbOHmdols, GmIwol
10999 GHO0 BsBO LoMIbMdWSE TGuLEHJOMW0s. YY) MROM BI3MVOTSZ-
©900m, bm3z9wol 53 o3l »MmIobyB™b 063063056 50dm3zs69bm, 6 30093
MBOE SO _ 300390 53960039000 5bsedmbobwggdol Bofoedmgdgddo”
(Koperesa 1981: 20). sbgo> dmmb®Md9ddo 9003500 5J396G0 3905E9bow0s
565 9m3w9bgdol 9653003 IMdsBy (3l 09  ©I330MYOO
G®5000300bSYSL 49BLBZ939d0M), 56539 93BMEOOL 3BMBOYMYOsDY. o6 339-
MEos 5d0moE 890degds 50bLBSL 59600 3w0 oEIMSEIMOL EOE M-
35 93¢ MBOMAMOB0IEMd0LS390.

3bgMLmboL d9dmddggdsdo dmg®mboli@eds d0dobs®gmdgdds o-
A™39L 05300600 335¢00. “BOHMOOLE TS MYMOH0JITS s K OLOLYdIVYH-
3o “3bmd0gMgdol 653500035” gobL3MMNOGOIOM Ms30 0BObgL ol MTsbgddo,
0935 b5fomd®mog 3903 dobo bmggargdo sbigs doom BgRs3wgbsls” (om-
03m0dg 1967: 21). o3 sbgMLmboL 999mJdggdol dsgobEmowrwy®o bs-
Do 35063 M95¢0olEGMHTS IgoMm©dds gobloBrz®s.

096 ol d99mddggdoom dobiMenqdgdl dglsbodbsgo gbsdgds “mliovysg-

308



6. d30R440dI

A™” bsbg3Me™3manbEmHo ImmbOM™MdOL 3030. 58 3Mmbom sbgdLmMbol
BmggolBogs 999600390 InbOMOOL FmGMAoL gobgomsmgdsdo dbodzbg-
@356 9Bd3L Jdbob. “LoggEOMdLL, MHJoemdol HBgs30Me SLobgsls sb-
©9OLMbo 5896M10329o bmggwol LyMombme bs3zwsw dookbg3l” (Koperesa
1981: 9). 099m60, 3MEbso 0bGHMOoYs, dmmwmEbiwo gobswo _ sd96Mo-
390 Immb®Mdol yzqes gl sdsbsloomgdgwro m30lgds dFgMEolomgols
30 9OMBSL 56 Homdmoyabl. 3oMHodom, bmzguoli@o 3539aMmM0IMo©
9006550093905 om. SBgMO FJNMPIO0? 5390 FMNHOHMdIOL b ge-
bmbo “m3sLobols, 3mby s M’39660L v)356mbm 830gdl” (Arzepcon 1935:
250) i gdl, 05350 LoIgEHL 3o “GBsdosbl”, MoEysb 0yo, Jolo sHBOHOm,
doga oG MsGMsl odwsgl s bsdzowo 3bmg®mgdol sbsbgol bog-
305 3060HMB0M, 4od LsdYsMMUL Jdbol” (Karmens 1959: 11). sbigon d9dmbgy-
3530, 56@gMLMbOLLZY LOEY3900 MM 300J350, “GgEIR0 0L, OMI 5T~
Bol 3bm3zM9gd0olL 2odm39ds 3609369 MdL 356A93L s FgmMgbs®olbmgzsbo
bgds” (Kangzens 1959: 11).

3bgMHLMBO 1ML 58dMBL bgermazbm® LowygEHBY, 00 39HOMPOL 5d96037)-
0 6m3900Lsm30L odsbolosmgdge LEobom@E e dbs@zMme Lobggdby
5 LEOMEGOM LOYYH)EHO0D FMMBOMIGODY. 580EMIs3, oo bmggargdols
MAM93wglMdSdo 56 5HOL dMmddngds, 350Fo MOMJIOL SMVBIOO 56 bg-
05. 30053500 496500905 0bodsb0 A56(300900L5 S 4BYdS-g6HYgMmdOgdOL
390dm39dsL gmIMDS. HMAMO 3O0EGH03MBO BMIB3 4500M 50b0dbsgL, “sbgm-
b@BIs 35309Y40Md 5Ygbs JOHMbMEMa0m©mO Lovysg@ol ddmbg dmmbOHMdOL
300M000Md5 0dobmM30L, MMI Q590530LvIRWGd0bs FbsBHIGMWO oG es-
GO MMOLS s 06300Y6EOL 2obLsDBIOMEMBOBsYE. dolgmen bmggws-
do 3600369cmds 9603Fgds 965 IM3wgbgdl 96, MbIE, MOMOgOHMIs3d0M
80bOMdYLS ©5 bsPHHOMBL JmEO, 505990 153MMH03 PHOHMBOL I~
39ULL” (Charters 1992: 5).

309000 maMowos gabmEGHozobs s 9duEIbEGHMoMEwMdols©do, 50-
X 00693l 39300 GH™bU, B399 gdcM03, SM9RMOM FodmMBIME ym3gEEO®O-
M6 3068300 gEgdL, MHMIWIGO0E GO0 GHMIZODBIom HoL0SMYI0SE. “5b-
©9OLMbo X0MEo© 9hobssdgagds A905GMbIdME WO Msd MM Fod-
wmbgdl, GMmIgdoi LEglgdom 56 A5dMEAJO06 $dgM030L dolgeo dbsE)-
3600 bggol 450dmbs3gds” (Myrapuux 1976: 7). 3{g®eol sBOhom, s6O3
©5b39f0wo W0 Mo MO0 9bs 035690 dob dogH sLsbmwo doBbol
90b50(9350. 5890030 MHJSMBS YM39EOLOYYIOO SFIMOINWO L3565~
3™ 9600 Mbs odMogl s M5 LEGHOBIMEMWO 0byroliEmo MSHIdOm.
BmggmobGol m3859mzogdsl 0f393L ob Bogd@o0E, ®md Jobo Msbsdgdsdwery
309 gd0 LomaMo 30609 Momgbmdom 04gbgdgb LozMm®mog 39003
LOGY390L. $B6EYOLMBL 563 Ol LML, MG dg3™0 F90mddgo Msgzobo s3g-
039w ™dol bobysolidoom §omdmbobgbs bergbals Mmoozl s sdom bsds-
593 53900379 M MIL 560F Ol BofoeImgdL.

309



030400 6IMINITNL LOLITIBNB(M J6N3IGLOGISNL 3(03dJ, 2013, Ne2

0530l bmggengddo d9m3@ 96OLMBL M¥Msm 5896M039wgdol 9bs Tg-
8,5g3l. dobo 3OrMmbs ghmo dgbggzom dsdGH030 Bsbl: Im3zwg obswoswgdgdo,
3fo60 wgdlozMmo o650, Bo03H030 LObEOJLIMO [gmds. M53s30M3gMoE

4m39w039 9B 9M035Mm0 3M0TOGH0WMOOL J0sd9FOEYdL GHM390L

39633999 039053099053 30 0§393L I30b3g 0. FoE5d MBIMIBM-
00m, M3 MBOM 9390 393bMdom 9ol F90mddggdsl, doo MaG™ bo-

090 bgds vy MHom9b Bgdofigzboo Jgqliodsdnds gl yz3gwsxg@o 0dsl,
6oL 3503M39353 LYIOL 53EHMOL. brmggeol gbs s dslido sbsbvyero bmg®g-
00LgMO MHJoEMdS LO 356TMB0s0s GMMTBYNMb.

3bgMLMbO 456Ls3MNMGOME 360T36gEMBSL 560F9dL LoEY3sL. 53 FbM0g
3ol LGHOWDBY OO o3 gbs 0dmbos FgOGHMMS LbGHs0bol 0©YIdTs, 39M-
dm@ 30 dobgnends 9du39M0d9b@ds, ®MIgeos Lo@yzgdol dsoo 3bodzbganm-
00Lb ©IM300JOWSE 50T 9353800 JOMEs. SBEIOLMbOL sHOO
L0EY3900 030395 JOBOMIYOLIMZOL, M3 BYMJdO FBOEZOOLIMZ0L. BMOTS
30 Ly bbgs boddgs. 00 dMmmbEOMdOL dslioerosb s Jobsdo JnbOMdY-
ol ©sdM3090¥IEg00b o8MmIE0bsMgMBL. LOGHY390mMb 30 b33~
@55 bdgdg. obobo HBgs30ML, INMHOHMBOL F9BOLHAMLL Fotdmoyq696.

96md6H030 3090930l 90925 56gOLMBIS BoTMoYse0ds 115390500 Ob-
39000 bEHowo, Msdog 963 GH3960L 08I3Me©, bmwmm 9Mbgld 39006-
37190L §0b650mGmdgs© 3Mma393w0bs. MMM, momdmlis d9wdhbgzgwro
L0EY3900L5996 F9MH39 96EYOLMBTs “Msg30L0 bmzgEgdol dmgbos 99Jdbs”
(Poserndensg 1925: 11). 956 5996M03meo 9¢Y39gdol bog3madzgw By ods-
do (HoGINWo 3OmbDs 99Jdbs, Homsg 3608369wm3s60 4o3wgbs odmbos
5096039 3(9gMowms 99aMd 0omdYdbY.

36gMHLMBOL IMPOHOMBI ym39e039 Bs)39009Lm gobolbebm®mas ghmg-
Bmwo bmggwoliBozemo GHMooEoologeb ©s, $353MMMEs©, MMOYobs-
6 bmgs@mermen dmgergbs odae.

3963990 56@gOLMBL (01939, HMAMEO S 390064190L) J0sBbos, ™A BfgMow-
ds 0dol Iglobgd «bs FgMmbl, Mog 390 0(30L Mo350. doger dol gdmd-
990905L gl 30M9M FoMFsMM3L. bM3goLEBHO0 JOHM-9MM0 30M39WMoYsb0Y,
MH0dgeoi LEWME LOTsOMEGL 5TdMBOL 5TGMHOZOL YMa30gMdILS S bmzmY-
ool Holg. ms30L0 bM3z9wgd0m sbEYMLMBIs Qo965 MMs Jomo 5896030
dgLobgd, Ho0dmsbobs aMmEglzewo bwymsmo J399bobs, Loog yobowymMos
©99M36053H0wo bKMAZ3eg00, BoHolmsb golifimM®s ymzqwogg ssdosbvy-
60 5 293EbMYdsd H0LOYMMS. SBEIOLMbOL dmge F9dmJdggdsl msb
b3l FoOEGHMMBOL, 5EF0s6gdOL GMHNTIBYNOLOYL OBMEOMYdIMMdOl
0935. 030 1936 9l O0BgHOLsI0 JofigMow FgMowrdo s©0bodbsgl: “sdg-
603530 15dobs FoMEHM 4MABMO o3l 5©sd0sbo... Ig FOMOMIPI 35y~
65 Joogddo 33bM3MmM3. 353965 Joaodo oM 339wHows 53356M0MAL 3yogl:
3920005 9)(3J0MM ©S Y39oBIOHO s0bsbM. s 39 bdoMs 3bgog OHmMymE
946056 53ombIowl yz9amsby dmdbmdosmgbo s 3bmzmgdsl 0byMg396 sd-

310



6. d30R440dI

06Mb39wo Imfiygbowmdols s 9HmRgM™m3g6900L godm” (Kanzers 1959:
9).

LM sbgmo 35@s6s Jogsgdols, s396Mm03Mwo 3MHMm306300L sbobgsls od-
393V ®s30L0 J9dmgddgqdol Mmd0gJGO®© F9M329© BMLMbO. 3OMm30630wmw
3b™3M905L 53900399 0@ M 9GHWIM580, Hrmyme3 [Holo, 0o oM 139Mgddo
060966 76. Toa™sd 56gMLMBIs (BoM3 B3960L AbogLo) BoMs sbows
9B396980m0 39000 dMB0gdoL JoWTd OIRIOVIE bgsMdLS S MZo-
005g305L. 3GgMe0ds 33 599MHOI0L 56 QoMb w0, 56539 dobsysbo,
M3 BLOJMEMPOOO0 bIMH00. 5 589M03IWO YMROYMHJOS S0MPO30O,
MIMOEMO 30 96 SMOL 50HgM0w0, 56539® J399bol Moyt d3bmzMgdms do-
65396 3603580 296sEgbowo FoMliyqds 830mbzgeol {jobsdy.

00mMMYY0 bm3z9geobl, 0lgzg Gmam®3 56gMLbmbol dmgwo 890mddgwyg-
00U, 39630 Y66 FoOBHMLIE0, Ym39wEM0IOHMBOL {bgbdz9d Imymero-

0, YIIMHJIY0, DrMxIH Lobmo®3zgmOWgdoms 09 BsbsEGHODBIom
39346OHMd00 553056900, MHMIwgdos bdoMs dodom dg3gmcmgdgb dmds-

35 5 B39 5380 ool 396 30w ™MdIb 0doLsMZ0L, MH™A job ser©-
3096 o3 Mb3ge MgoMds. 5353MMMEs©, IFIMHOL gmMms©gdol
396805 35300, MLbIOO 5Esd0sboL 2o6(39g00L, 3969d5-356(ymdog-
0oL 25003m(3995 5 565 00 BogdBHOOL 5MHgMs, B3 39OLMbIIL QoIbs. Tglo-
0590b5, 56EIOLMBO sMYMAL bmggerol LovyggEwe 53905L s dmombmagl
dslido AbsBHZOHe Lobgms Jobsgsbo Lodgs®mml sLobgzsls. Jobogobo dmbmenmyo
9O0-9000 (o9Y3560 Igmm©os, HMmIgbsg bmggwolido @sbsbwmwo dobbols
doboef93500 0949bgdl. o0 dmEMbolBdOLb 4oblbgs39d0m o7 gs Abm-
wmE dBsE3OMmo bgMbos, Gmdwol d9dzgmdom dfgMowo B3zgmgdmogzo
505305690 4MAIBMBYGOOL o@oMgdg (3bMm3Mgd0LYME 39OLMbgdL Jdbol.

3bg®Lmbol 3903 9Mm 39MLMbIgL ILOKYMdME FBsGHIOME Lobgls
396 3990M©9dm. MBOM oMo 046905 930608bmm, M™I “olobo {o®r-
959696 3bM3MGB0L Bodgbgdls, GHobxgobs @s dadEbols BsdlbgMgzgdl,
OH0Igdog §59096M0© 4509w399896 bmedy. mommge ImmbOM™MdSTo s~
905616 O009gMHNMOGOL IMg@mdMEo 9OHM-9M000 Bsmysbo Fobs 3esbBy
Dom0mBobgds s dmebzs 96 ImBg96900m0 gw93m3MMdOm (3OEMBL
dospfoml 99amdMHMdLS s bLoyzsMwel” (Howe 1993: XIII), 9s650 53s¢.
9539605 1oL MdgdHY 34O ME LEBMASOMYOST0 5BV YOY)-
o 3Mm3ABMBYGOOLIMNZOL SPOWO 56O MHBGds. FogMd FBMWM gl MMEOs 96~
©9MOLMBOL 3gOLMBsgMS BHMIRgEo0l dobybo. 5Esd0sbgd0 0dgbsw 0dgo-
39536991909 b0, I0OHYMBMWbo s LolMFsM339000bo HMB, BMT M3 30
30W™dI6 G509l T933esl. s6EYMLMBOL gdoMgdo SMomYv) dmddngdol,
b0 3L 0TJOOL MFBAGISBOEG 96 53¢9396.

36 gOLMbOL 430M9d0 450 F5MBYOME0 FZOHABMDOIOMI0 Q5dMmoMBg30-

96 5 5©30o® 99393096 JIMEF0IMHO 083MELYOOL o3 9bol 39d. sedsm,
9B9E9d om0 BHEMORI00L JOM-9MHmo doBgbo. olobo Y3z9eash [obsswdwg-

311



030400 6IMINITNL LOLITIBNB(M J6N3IGLOGISNL 3(03dJ, 2013, Ne2

3MdL O A9IMEbZ 39gdL bgsgzgh. Mo 0dds b, sbgmo doGoy-
M900Ls s J9aBOYIZ0 J9MYIMGdYGOOL sMLGOMds IB0TZbgem3z56{os
39630039005 MBI Y30 BYOEXMIOM S FbMEM® FoBJHOSW IO o~
199 DBY MM09EEGH0MYIOMWO 00 LEBMYSMYBOm, HMIgEdog {doMgdl
P30 3bMm3gmgds. Boa®oed Fbmerm© EMMLY S 30005MJdL 649 ©o350M-
WO J3gLo8IOL. 530039 FoMIIMIFZILO INCYNHIIwo FgEwIdoL
503563580 OO OME0 (s BMIXIO o3HY39EB0EG) POMMYMED 5~
8056l Jovdmzol. sdo@M™d, bdo®ms dbgwos gos@Bom giis vy ol 3gMLMbogo
MBOMS 93658539 00 MToEMI BoEYS30580, HMIgEdoi 030 S©IMBb.,
0¥ 59 3d0MHOL 0MRY303 sOLYIO BolFH0I0 MJOEMDS.

Boghonm xsddo, s6gLlmbolgmmo dbs@zdmwo Labggdo 3gbodoBdol
60860 bsLOsMYd056. brmggwoli@ds 563965, v dMGsMMHS©O Mrom©gb
@3LObORMGOMESE Tolo “@MrMmEHgbzmero” Ad0MYdO sOLYIMYEO F0MMYOOL
393 960m. 3500mM30L 99339 SV SMLYIMOL 3BM3MGOOL bogrolio, My sbwyGo
09b0gM9ds, 10Y35MME0, FGMOMHMBS, MOMMOYMMNYSRJds. Bom0 089Yd0
©53Lb3MGM0s S FoMLOZsL 396 bgoz9b. 0MHR3w03 ForEbrmgdsls s
oM BMMOL MLSYMMGO0s. BMYOIPMMIOL LM HAs 50T ™Mb S Mo-
305600 L5mgdgao b3y 55805690l J05)H300bMb, Bo®sd LoEY3z9dL 396 3m-
MEmdgb. 393600 30, 9OE (30MBL Mo0dgl F933Wsls, MBO® 903, bdoMo
590L bLYYOZ30OE 9O 2o5Bb0sM. s ), BMYXIM, 53 MBYLYE 5ET0SBYOL
d9L%9300 does 3OMEJLEHOL FodMbOEZ0LS WS (3bM3MYdsTo FoMEHIbOL Tg-
G9B0ol I3gemdobls, 3500 8mddngdgdo M0mJdol Ymz9wm30L sMILHmOO
908560900005 Fo0M35M00)00, ©dobBbm bollosml 59Ol s bdoMo
dmmEbgm, dmdmds®, Dmax g saMgboren Lobgl 0dgbl. gMmsgdmo,
MLo3 9BIOLMBOL BMYogMMO 39MLMbIg0 sbgMbgdL _ 45J3939. obobo yo-
BB 3OH:M30630W M) O Josggdl, Mxsbgdl, sbermdwgdls, dg@fo-
WO 30 B3N 53L. gb 0F0MHESS FIB3OOMDYd0, MHMA 5bEIMLMbOLY-
e HoBH3MME Lobggdl 053503 0300 dMOWO 03580, MOE M3l WS-
53HYIm. gl ymggar bmgzgesdo, Mommgo dbsE3MWo Lsbols doblbolsl
03M3bMds. 530EHMAs359, HMT Ibmerme d5dob sbgMbgdgb gl 4doMmqdo o339~
Mo 33900l 8tm3m3905L mv) B3N Mgl 39MYSE BY3306093056 (o3
doebHg 03305050 bgds). G0bsgob 0o30LwBWGdLS S FMEHOTGEMBLL
30 96gMLMbol 39MHLMbs9d0 Fbmem 35393055 s Loydsfizowgdo 0bscr-
B69096, 35650 115659 3BM3MYGOS o0 5@ gbzsL IMabgObgdL.

(O3 339 900b0dbs, AFgmods YMMo®gds L0YH)E0Ib 39MLMbo-
05 J0bogob BodygsmrMmBg gos0@sbs. 3sb Moo mdzs 3bmzMgdol Jgesdsby-
0 509M5Bg 5 3BM3MGOOLYME0 FboB3MIEo Lobggdol LIsMELs© WMTs
BLOJMEMA0MMHO LMoo dMA33s. 9BIOLMBTs Fqlsbodbsgs FgwBsM©s
®530L0 FboE3OMo LEGHOWO Yymzgeogg 0dsl, Golo 45dmEgds3 oobbs
LogMmamo 9O dme3sHgmdol Jobbo. 396 »M30MsEJuMds dosboFs

MOMM LOGHY390LS O YM39W OO gbsl. AFgMHods 9BIJEHMMS® Podm-

312



6. d30R440dI

0Ygbs §0b659mEMDgm 2odmEomwgds @, 5dsLmsbogg, Ms30L0 bmgsdmevy-
o 30369039000 goMmoGgbs dmobobs 3900390 bmgzguol obGmMmosdo.
LY 9903 9B6EIOLMBIS 59330 FTMOWONO OEIMSEMSA0
M09 GH™ BLOJMEMYOOO bMzqws. Ymz9wogg 5956 30 360d3bgemgbs
396L5BOZMS 59Mm03o Fbs@E3Bro 3OHMBOL G900 Job3z0MaMYds.

@oBIHGGS:

00gYOodyg 1967: mmy®odg ¢. 5090030 boggws. // 599600390 bm-
39wo. &. 1. 000@obo: "bodFmoms bydosmgzgwm”, 1967.

Anderson 1993: Anderson Sh. Winesburg, Ohio. US: A Signet Classic, 1993.

Charters 1992: Charters A. Major Writers of Short Fiction. Boston: St. Martin’s
Press, 1992.

Howe 1993: Howe I. Introduction to: Anderson Sherwood, Winesburg, Ohio. NY
: A Signet Classic, 1993.

Skaggs 1977: Skaggs C., Introduction to the book: The American Short Story, v. 1,
“Laurel”, US, 1977.

Asnpepcon 1935: Augepcon IlI. Mcropus Pacckasunka. Mocksa: 'ociuruspar,
1935.

Kangens 1959: Kaugens B. Illepsysy Awmpepcon. // Aupepcon Illepsyga.
Pacckaspr. Mocksa, Jlenunrpaz, 1959.

Kopenesa 1981: Kopenesa M. mpexuciosue. // Anderson Sh., Selected Short
Stories, Moscow: Progress Publishers, 1981

Mynapuux 1976: Mymapuux A. Hosemra B mureparype CIIA XX Bexa. //
Awmepurkanckas HoBesta XX Beka, Mocksa, 1976.

Poserdensy 1925: Posendensy I1. Kpurnueckwuit ouepk. // Angmepcon III.
Topxectso sitna, Mocksa: CoBpemenHbIe Ipobiemsr, 1925.

$o®3moy069U: sy 0bg3molm@o Bomemyool ©g3sGEHSg6Es,
gommgool 993609090505 mGm®3s, 0gosl MBoggdlodgdEol
999603NLs  3GMBILMMAS M0 gd60d70.

313



030400 6IMINITNL LOLITIBNB(M J6N3IGLOGISNL 3(03dJ, 2013, Ne2

FIELD: PHILOLOGY

NATIA KVACHAKIDZE

The Role of Sherwood Anderson in the Development of
American Short Story

The development of national American literature is closely connected with
the short story. This genre represents an important part in the literary works of
many distinguished writers of the country. It took the newly created literature
more than a century to prove its individuality and attract the attention of the rest
of the world. And American short story writers were the first who made Europe
talk about them.

Among the numerous writers contributing to the development of the genre the
works of Sherwood Anderson are particularly notable. His short story collection
“Winesburg, Ohio” (1919) and his novellas generally have significantly defined
the further development of the genre. It was a truly innovative event in the
history of literature.

Sherwood Anderson is considered to be one of the founders of XX century
American realism. He played an important role in the literary life of his country.
His work is characterized with the variety of genres, but it was short story that
won him a distinguished position in the history of world literature.

It should be noted that Anderson’s short story did not appear from nowhere. It
is based on the certain traditions of American literature as well as the experience
of European writers. The closest to Sherwood Anderson is Mark Twain’s style.
There are several significant characteristic aspects in Anderson’s writings: the
effort of learning the truth about people and society; distrust towards established
literary forms and the choice of ordinary colloquial language.

The influence of American romanticists Herman Melville and Nathaniel
Hawthorne on Sherwood Anderson’s works is also notable. The type of American
short story representing a half-documentary narrative with a seriously weakened
plot is closely connected with Hawthorne. But strictly speaking it dates back
to Washington Irving’s writings and even earlier works of first settlers. In such
stories emphasis is on the author’s inner-world and not the logical sequence of
events. This partly explains autobiographical tendencies in American fiction.

Modernist movements have also influenced Anderson’s work. It can be said
mostly about his novels, but short stories also owe something to modernist style.
Sherwood Anderson’s stories can best be defined as “plotless” half-documentary
literary works. In this respect his novellas form a significant stage in the
development of the form of American short story. All the main characteristic
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features of this genre in the USA before Anderson’s time (humour, intrigue,
unexpected ending) are no longer important for the writer. On the contrary,
Anderson opposes these features claiming that it creates a fake world having
nothing in common with the reality.

Sherwood Anderson refuses to use artificial plot in his work. The majority
of his short stories have no real action. The main emphasis is on inner world
and feelings of the characters. The writer concentrates on ordinary everyday
conflicts and events often characterized with a hidden tragedy. The language of
the narrative is also carefully chosen to fit the author’s goals. Anderson doesn’t
employ refined language in his writing. On the contrary he turns to everyday
American speech of ordinary people. His prose may seem simple at the first
sight with its short plain sentences and limited word usage, but gradually we
realize how well-matched this style is with everything the writer tries to say.
The language of the stories and the real-life events presented there are in full
harmony.

Anderson pays a special attention to a word. In this respect, his style was
greatly influenced by the ideas and experiments of Gertrude Stein involving
viewing a word separately from its meaning. According to Sherwood Anderson
words mean the same for a writer as colours for an artist; they present an outer
clothing of a story.

As a result of his search and experiments on the language, Sherwood
Anderson created a style which presents him as a descendant of Mark Twain and
a predecessor of Ernest Hemingway, or, generally speaking, as an author who
has greatly influenced the following generations of American writers. It can be
said that Andersons novella has taken all the best from the national tradition and
together with that has proved to form a turning point in the development of this
genre in the USA.

The main subject matter of Sherwood Anderson’s short fiction is a provincial
American small town and its inhabitants. He gives a true inner psychological
picture of his country and reaches this goal through showing the inner world and
feelings of ordinary people.

The protagonists of his stories are mostly lonely, isolated, exhausted by the
pressure of everyday routine and “minor” problems. They are afraid of the future
and fail to change anything in the present. The author shows us their tragedy
not by telling the facts, but looking deeply inside their consciousness. Interior
monologue is frequently used to fulfill this goal, but unlike modernist writers, in
Anderson’s case it is only a stylistic device.

Anderson’s fictional characters are never fully presented complete images.
They can be viewed as pieces of life. They are so passive that don’t even allow
themselves to have any hope. Besides, they are too emotional and easily led by
impulse. This can possibly be one of the reasons of their tragic being together
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with living in the money-oriented society. They are generally characterized by
pessimism. They see no sense or happiness in life. And even if they try to fight
and improve something (which is a rare case in Anderson’s fiction), they almost
always take the wrong path and wander without any specific purpose. The only
thing a few of Sherwood Anderson’s characters succeed at is running away. They
try to escape small or big towns, family members, or mostly their own selves. This
shows even more clearly that not only the surrounding reality, but the characters
themselves are to be blamed in their complete failure to find the meaning of
life.

In conclusion, it can be said that, as has been mentioned above, one of the
crucial innovations established by Sherwood Anderson in American fiction is
concentrating fully and completely on the inner world and feelings of fictional
characters at the expense of the plot, thus creating deeply psychological fictional
images. He did his best to present real-life personal tragedies and well-matched
his goal with his style and language giving preference to ordinary words and
everyday speech. The writer effectively used the experience of his predecessors
and at the same time due to his innovations formed a turning point in the
development of the American short story. He made the plotless psychological
novella an indispensable part of his native fiction. All these have significantly
defined the further development of American fictional prose.
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FIELD: LINGUISTICS

KRISTINA ADEISHVILI

Characteristic Features of the Use of Metaphor in the
French and Georgian Political Discourses

This research aims to determine the characteristic features of the use of
metaphor in the French and Georgian discourses and in addition to define the
influence of the French and Georgian political and economical environment,
differed from each other, with regard to specifics of the use of the metaphor.

In our article we were based on the definition of the Belgian scientifist Chaim
Perelman according to which the metaphor is a “truncated analoge received
as a result of meregering of pore and theme”. Perelman studies two types of
metaphor. He calls a dormant metaphor such a metaphor that has no emotional
impact function. The author’s original metaphor is characterized by inexpertness
and rarity emerged in the listener.

As a research material we've chosen the discourses spoken by the French
and Georgian politicians Nikolas Sarkozy and Mikheil Saakashvili and Francois
Oland and Bidzina Ivanishvili in 2012. The research was conducted based on the
comparisons, quantity and interdisciplinary methods.

The research revealed that Sarkozy very actively uses the metaphor in his
discourse and it is mainly addressed directly against his opponents. At the same
time in the Sarkozy’s discourse one can feel obviously a mocking tone in respect
to the opponent.

One thing was missing and the family is full.

In the Sarkozy’s discourse there are a lot of dormant metaphors characteristic
not only of political field but as well of familiar conversations.

Here, when I'm looking at your faces I can read your stories on them.

As for the Saakashvili’s discourse, like the Sarkozy’s one, the primary function
of metaphors is the opposition disqualification. He chooses the metaphors with
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a very strong impact and thereby maximizes the negative image of the opponent
before the listeners.

Georgia will never been dictated by corruption, oppression, injustice, social,
official or regional inequality — it will never been dictated by the things which
we are running away from.

As we can see, one of the basic functions of the dormant metaphor in the
discourses of both languages is the opponent neutralization, but the distinguishing
feature between them is that the mocking tone in the Sarkozy’s metaphors in
respect to the opponents is obvious, and Saakashvili is based on strong metaphors
with negative connotation.

Oland discourse focuses on metaphors. In the discourse of the French
candidate the research revealed the struggle and relevance of dormant metaphor
characteristic of political discourse (the use of the above metaphor in political
discourse is studied by Buffon (Buffon 2002, 346-347)).

We need to fight against unemployment.

Oland often uses such kind of dormant metaphors which are typical for
political discourse such as, e.g. mandating, country building, starting processes,
prospecting for the country, progress way, etc.

I greet the Lefts’ history giving us the mandate for the future building.

In the Ivanishvili’s discourse the metaphor is very actual as well. He, like
Oland, based on the dormant metaphors reveals basically the mistakes and crimes
committed by the existing regime or acquaints the listener with his future plans.

The Akhalaia’s Clan has a crack, the Saakashvili’s regime has a crack.

The Samegrelo prosperity should assure the Abkhazians that the separation
from Georgia means turning their backs to better and safe future.

Taking into account the fact, that both Oland and Ivanishvili are fighting
against the government forces their metaphores serve for expressing their will to
change the current situation and promote the better future. However Oland’s
discourse is more balanced, the metaphors are less critical.

Thus, we can conclude that in comparison with the French discourse the
metaphors used in the Georgian discourse are more emotional and accentuated
on the danger, and in the French discourse we can see the metaphors with more
positive connotation. The research has shown that the above characteristic feature
is conditioned in some degree by the different level of development between the
countries.
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FIELD: ART STUDY

ANA ARVELADZE , TAMAR CHEISHVILI

Issues Concerning Synesthesia

Synesthesia is a psychological phenomenon in which the stimulation of
one sense modality gives rise to a sensation in another sense modality. It’s a
natural bond between hearing and vision. An individual perceiving a sound
can simultaneously perceive colors as well as its peculiar property. There are
no general rules to control synthetic interrelation between sound and color; it’s
up to an individual, since the same sound content might arouse different color
consciousness in various people. “Colorful hearing” is individual, conspicuous but
obscure reflection of “Synthesis” which is referred as co-sensation. There exists a
unique (strange, wondrous, mysterious) faculty of human psychics, an inherent
ability in some individuals so called synesthetes to see the sounds of certain
instruments or certain tonalities as various colors. This statement has been based
on the supposition that this vision is real, constant and even inborn, beyond the
will of the individual. Of greatest significance for this article, however, is that
Scriabin has been mentioned without fail as first in a list of such synesthetes
(usually followed by such well known names as Newton, Lomonosov, Goethe,
Kandinsky, Asafiev, Rimsky - Korsakov, Scriabin, Mesian etc). They were
naturally gifted ones to “see” sounds and “hear” colors.

According to Scriabin, synesthesia was characterized as a colorful hearing. In
fact, it will be more accurate to say that it’s “seismogram” of the inner world of
the creator that lives in different dimension and strives towards future life. And
Scriabin’s music carries the very emotional tonality which throws one in the
state of exultation because of unlimited energy, impulsiveness, inner restlessness,
subtleties and nuances of the game, delicate lyricism, strong drive and will, self
motivation and explosive dramatism contributes to inspiration for joyful living.
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Scriabin’s creations, his colorful music seems to be outstanding and it can be
assessed asmiraculous phenomenon of Russian culture of “Silver Century”. Scriabin
works reflect ecstatic aspiration towards "The cosmic spheres". In his symphonic
poem "Prometheus” he included the notion of light. This is the composition of
great importance either for symphony orchestra or piano, which involves organ,
choir, and a part for light. From the angle of grandiose “extraordinary pole”, it
is reckoned to be one of the most significant works, especially “Prometheus”
program, which is related to Prometheus antique legend, who abducted celestial
fire and gave it away to people. Prometheus face relevantly illustrates the mood
of symbolists.

Scribian always craves for the fire element and uncovers demonic origin within
light-music conception. Writing methods via symbols also has special conception.
Prometheus accord is the sound basis of the work and it’s understood as a symbol
of fullness which carries magic power. Prometheus compared to G. Wrubel’s
creations has for demonic start an evil spirit. Both of them carry blue-purple
gamma characteristics accompanied by FIS-dur of fire which is the main tonality of
the composition. “Alien” was supposed to be absorbed through the same colored
gamma.

Paradox liesin the fact ,that Shelling’s impressive ideas had a big influence upon
Scribian’s objective idealism with maximum rate of solipsism, since recognition
of God as an absolute power was recognition of God within himself and in his
practice this new stage of self-adoration lead the composer to the remarkable
deployment of psychological accents. It seemed that author’s personality was
under the shadow.

He was free to determine and set a target towards which he was inspired to forge.
As a result of self-adoration, based on his inner experience, he comprehended his
own nature and in general he got awareness of human being’s character.

Prometheus is of special value. Here it feels as if Scriabin’s soul relieves the
desire to strive for self assertion. He pays attention to his creations, cosmos,
enjoys colors, sounds and aromas. It should be mentioned that exoteric plan for
“The Poem of Fire” is very significant. This plan really gives a key to mystery of
“World Order” and except above mentioned symbols it retains other mysterious
elements. We have mentioned how theosophic study influence the intention
of the poem of Fire.” The Secret Doctrine" by Blavatskaya and Prometheus by
Scribian have light-sound coherence in common.

Numerical symbolic of a hexagonic “crystal” of Prometheus accord coincides
with “Solomon’s Ring” with 600 tacts; It is the sacred number, peculiar to
traditional symmetry of mid-century paintings of the church concerning eucharist
topic.(Apostles on the left and on the right of Christ).

Scrupulously counted tact units, the overall structure, "Golden carving"
proportions are estimated as a proof of rational thought, also G. Koniusza, one of
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Scrabian’s teachers, as well as comprehension of metrotechtonic theory acquire
additional semantic meaning.

The “Luche” part was closely connected with the phenomenon. It is suitable
for color- light elements, based on analogy of a spectrum a colors and hymn
tones.

Innovative musical means in harmony were developing light-shadow ideas.
Scriabin was the first composer who created symphonic poem and involved light
element in it.

Prometheus is a symbol of artistic creativity and refinement. He wanted to
show the idea of reincarnation of his soul, its restoration and refresh from the
world’s ciaos.

Scriabin tried to protect quasi scientific analogy tone color spectrum, objective
factors and detection of high integrity which rules everyone and everything. But
this idea wasn’t carried out throughout his lifetime.
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