15JSEBIRML 3IG60ISI3STS ISMB6 TR0 S3SRIFNOL SFSEHNL S &IBNMEI20 155IIBENIS BIEAEN |, (MBS0 — X1, 2025

ISSN 2449-2507

Logo®mmggerml 39360969dsms gMm3zbmero 535009305
53560l 533 MbmAommo Mgliddero 3ol Mgaombmemo Lsdgsboghm 39bdMmo

Georgian National Academy of Sciences
Adjara Autonomous Republic Regional Scientific Centre

ddmdgdo
XI
Transactions

dsovdo 2025 Batumi



“Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. - XI, 2025

Lsds®omggumml 89360909050 ghmzbumo 935009900l 535G 96 Mgaombryemo Lsdgaboghm 3gb@mol
»0603700"

30053500 MgsgGHMMO: 3sbm 3s3bodg
Lodomm39wmb 9g36096M900m5 gHm3zbmeo 93509300l s3509d03mbo,
5FoM0l 56 Mgaombryeno badgsbogmm 396@®oL bywddwgsbgwo

LO®IRSIGNM 372I30S:
396m 35360dg - LogoMmMZgEml Ig360gMYdIms gMM3bMWo 53509800 53509F03MmbO, M3TXMTS6Y
dobgom mbsdy - 3mI30EHgH I93609MHYBMS MIGHMOO, Mooy
0560bg 5OHmTodg - Gowmmmyool 3936090935005 MIEGHMO0, 3BMBILMGO, L agzwwo dogzsbo
A0Bg 5OHmBodg - 930b6m3o30L mEG™MOo
350996 B3nsdg - B0H0s-0500935¢B030b F93609M9dsms MIEMMO, 3MMBILMEMO
6056 356M580dY - BLOJME Mool Fg3BogMHgdsms MIGHMGO, §9gMOEGHNMLO 3MMRBILMGO
05300 d335(5025830¢0 - doME MO0l I93609Mgdss MIEGHMMO, 3OHMBILMOO
35795 89600y - 93bmIo30l 3g360gMHgdsMs MIGHMEMO
056 3M3m0dz00 - oLEGHMOoob 393609693505 MIGHMMO, 3OHMBILMOHO
05300 03599 - B0D0Io-0509T5BH030L d93609609d5005 MIEHMMO, 3OMBILMOHO
6036 3M35¢0560 - LodsMmzgemlb bmgeols Ig@bgmdol 3g3bogMgdsms 535009300 53509303mbo
Bov6 @Imom0dy - s83bsBgmol gboghgdsms ghmabrmaro s35009300L 3G9BoIbE0, 53509gd03mbo
3658 8995669 - Leywol IgMHbymdol mdEm®o
6006 9gBHMIZIW0 - 5350990300, bogds@mzgeml dgEbogmgdsms gemgbwrwmo 535wgdool 3hgbogbEo
056050 89¢3(939¢00 - d0MMA00L EMJGHMGO
606 8s¢nogdsdg - oLEBHMOO0L EMJGHMGOO
9L 8990560593000 - LogoGm3zgerml 3936096MHgdsms JHM3bMEo 535009300l 535009303mbo
391059 35376009 - LogdsM®MN3gE ™l bLmaerol IgM®EgmdOlL 3gEbogMgdsMs 53500g800L s35gdogmbo
Bs gH3060dY - oLGHMOO00L EMIGHMOO
05356 LOM3Y - BOWMEMYOOL EMIJGHMOO, 3OMBILMOO
2500 BoMEboErsdg - G9gb030L MIBHMM0, 3OHMBILMMO
3605 Jogdsgs - 39mma0s-006gMHomyool mdEm®o, 3Gmaqgbm®o
9E0BdM X5390r0dg - Logdo@mzggerml dg3bogmgdsms gmmgbwremo 5359300l 5350093030
350996 Memb@Eo - 93mbmdozol dgEbogmgdsms mIGHMMO, 3HMABILMMO
39650 boEn35d0 - OLEBMMOOL EMIGHMMO, 3HMBILOGO
6565 393besdY - BowmEmyool EMdGHMMO, sbms. 3HMBILMOO, Jsowwo Gadu@ob Mgosd@mmo
60bm 56:m30dg - B0 MEMYO00L EMIGHMEOO, sLmE. 3OMRILMMO, 0baEolMmo GgduGol MHgsd@mmo



15JSEBIRML 3IG60IEIBSTS ISMB6 TR0 S3SRIFNOT SFSEHNL S &IBNMEI20 155IIGENIS BIEEEN |, (MBS0 — X1, 2025

“Transactions” of the Adjara Autonomous Republic Regional Scientific Centre of the
Georgian National Academy of Sciences

Editor-in-Chief - Vano Papunidze
Academic of the Georgian National Academy of Sciences,
Head of the Ajara Autonomous Republic Regional Scientific Center

EDITORIAL BOARD:
Vano Papunidze - Academician of the Georgian National Academy of Sciences, Chairman
Mikheil Donadze - PhD in Computer Science, Associate Professor, Deputy Chairman
Marine Aroshidze - Doctor of Philological Sciences, Professor, Academic Secretary
Tite Aroshidze - Doctor of Economic
Vladimer Baladze - Doctor of Physical and Mathematical Sciences, Professor
Nodar Baramidze - Doctor of Psychological Sciences, Professor Emeritus
Davit Baratashvili - Doctor of Biological Sciences, Professor
Vazha Beridze - Doctor of Economic Sciences
Otar Gogolishvili - Doctor of Historical Sciences, Professor
Vladimer Glonti - Doctor of Economic Sciences
David Dvadze - Doctor of Physical and Mathematical Sciences, Professor
Roland Kopaliani - Academician of the Georgian Agricultural Academy of Sciences
Zaur lomtatidze - President of the Abkhazian National Academy of Sciences, Academician
Guram Memarne - PhD in Agriculture
Roin Metreveli - Academician, President of the Georgian National Academy of Sciences
Mariam Metreveli - PhD in Biology
Roin Malakmadze - PhD in History
Elguja Medzmariashvili - Academician of the Georgian National Academy of Sciences
Guram Papunidze - Academician of the Georgian Agricultural Academy of Sciences
Ucha Okropiridze - PhD in History
Tamar Siradze - PhD in Philology, Professor
Gaioz Partskhaladze - PhD in Technical Sciences, Professor
Antaz Kikava - Doctor of Geology-Mineralogy, Professor
Elizbar Javelidze - Academician of the Georgian National Academy of Sciences
Merab Khalvashi - PhD in History, Professor
Nana Tsetskhladze - PhD in Philology, Associate Professor, Editor of Georgian text
Nino Aroshidze - PhD in Philology, Associate Professor, Editor of English text



“Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. - XI, 2025

30655410 / TABLE OF CONTENTS

06B3M&®3SAN3S-COMPUTER SCIENCES

3. LMbSII, &. 3IeH0dI

[P-83&533J6ASGNSBI LOBIIbId' TN LSBHOIBLAIISNL S6SFNBNO RS LSG30L dJdS60HBITS0
3565V 023 IR JLI'TE LOLGAIIST0

M. DONADZE, B. BERIDZE

IP FRAGMENTATION-BASED ATTACKS AND PROTECTION MECHANISMS IN DISTRIBUTED
AND HETEROGENEOUS NETWORK SYSTEMS .....ccoiiiiiiiiiiiiieneeeeceeeeeeeeee e e 7

6. 35&01560560), 3. LMBSII, L. RI3SJI

I 0352 33ENMKROS60 FS5&MIBNL 3535HGN3J30L IMLRILNL &ISLNBSGNS MS Excel-30
Solver-0b 353013363500

N. VARTANIANI, G. DONADZE, D. DEVADZE

IMPLEMENTATION OF A MULTI-PERIOD PRODUCTION SIMPLIFICATION MODEL
IN MS EXCEL USING SOLVER ...c.oooiiiiiiiiii ettt st s 15

%. LIH360d9

30165633015 35BI300 J6IHBMIIBITS VAN LR 3LBGST LOLGIITSN: BSIIFIIZIA0,
GIIEIL20IBOTS0 LS B363NMSHIBNL 3G LITIGN3I0

Z. SURMANIDZE

ENERGY-EFFICIENT AND SUSTAINABLE DATABASE SYSTEMS: CHALLENGES,
TECHNOLOGIES AND DEVELOPMENT PROSPECTS ......cccoooiiiiiiiiiiiiicececcceee 22

0. 3MYIM300

1S3 J063(M 30733560330 SbSFLBSBERS 335LNBNCN'TM0 36RO IMBOK3S LS
QSLSIFIBOL LSBIBI3S

I. MOTSKOBILI

ATTRACTING QUALIFIED YOUNG TALENT AND EMPLOYMENT PLANNING IN

RECRUITMENT COMPANIES .......coiiiiiiiiiiiei e e ettt ettt 28

d3M6M3AN3S-ECONOMY

4. 80123359

S6G03 IS0 &(M3NL A3MBM3N30L BMIBNISONN SL3IISGOL FILSLIS

B. BOLKVADZE

ABOUT SOME ASPECTS OF THE ECONOMY OF ANCIENT ROME ......c.cccccoceviiviininininincnceenen 32

3(M&dS6035 - BOTANY

3. 30&&A3IVI, J. XSYIF2N), 3.93BH&NI3N20, 5.33L6NII, J. 35G35

JISMLIL0L (Taxus baccata L.) BM30IS00 002030 IH0 LS BS&ISIMB6MMLS IE()
dSbSLOSUTBILN)
M. METREVELL E. JAKELI, G. MEOARISHVILI, A. MESKHIDEZ, E. KARTSIVADZE

SOME BIOLOGICAL AND PHARMACOGNOSTIC CHARACTERISTICS OF YEW
(TAXUS BACCATA L) ottt st st s 38



15JSEBIRML 3IG60IEIBSTS ISMB6 TR0 S3SRIFNOT SFSEHNL S &IBNMEI20 155IIGENIS BIEEEN |, (MBS0 — X1, 2025

LSGIAM LSIII-FORESTRY

V.PAPUNIDZE, SH. LOMINADZE, M. METREVELI, D. JASHI, N. NAKASHIDZE, N. ASANIDZE,
N. ALASANIA, L. GORGILADZE, I. GAPRINDASHVILI

RESULTS OF THE STUDY OF THE PHYSICAL AND MECHANICAL PROPERTIES OF FOREST SOILS
IN THE ZONES AND SUBZONES OF WESTERN GEORGIA SUBJECT TO FOREST PLANTATIONS

3. 35336043, 3. L2M3065d3, 3. 3ISGHEA3I0, L. XS0, 6. 653530dJ, 6. S1556033, 6. SFLSLS60S,
2.5 AM&3025dI, 0. 3SBH06R5T3020

QSLS3R2IN) LHASEHDBIML &' TbIdEN30 BMBISOL RS d3IBMBISOL 605RS3IB0L
S3EMBLSVSSIMM LRSbSLOSTIIBS SN SIOL 3TLE IS0 SOI30LId0L d0B600D .................... 46

B0CLMM3N0S -PHILOLOGY

0. Q333549

3(ML20SE03'I0 SNSMSN30L L06330LE IS0 AEHI6LBMEISCNS 3HOBOL'IR 3(M6SITLG0:
QMBSTRX B&SI30L (&0 353 B30T 3H0GN3'I0 SbSNB0)

I. DUMBADZE

LINGUISTIC TRANSFORMATION OF POLITICAL RHETORIC IN A CONTEXT OF CRISIS:
A CRITICAL ANALYSIS OF TWO SPEECHES BY DONALD TRUMP .....ccccccccvviivieininininineneneennen 64

0L&SM& 05 -HISTORY

(M. 3M3M0I30L0

J01603' IS0 SMLISHSEAMBS 3501JFN XIX-XX 15S'I3'T6IISNL 0X65BI

0. GOGOLISHVILI

ETHNIC TOLERANCE IN BATUMI AT THE TURN OF THE XIX-XX CENTURIES ..........ccccccecveuenee. 72

2. &(M3565d9

SFSE®S 3MdMdSE 1922-1924 $LL3530

L. ROMANADZE

ADJARA IN TURMOIL, 19221924 .....ooiiiiiiiieieeet ettt sttt 79

BL0dMLM3NS -PSYCHOLOGY

6. 35603(0dI

3033 IH0ILIX 6I5NLIMBOL BLOIMXLMBO' IS0 35GIBMHO0L ‘dILOLIS

N. BARAMIDZE

ONCE AGAIN ABOUT THE PSYCHOLOGICAL CATEGORY OF WILLPOWER ..........cccccoccevenennnen. 85

33RH3MININLOLAEM&NS-HISTORY OF PEDAGOGY

6. 35L0HII

5306256501 0153506 30KRS3MB3N3 IS0 01AME0S RS 3ESIS03S
N. BASILADZE
RABINDRANATH TAGORE'S PEDAGOGICAL THEORY AND PRACTICE ......cccccoceeviniininicienenn 95



“Transactions” of the Adjara AR Regional Scientific Centre of the Georgian National Academy of Sciences, vol. - XI, 2025

30RS3M3N3S-PEDAGOGY

6. 35L0SASHJI

SRH5INS60 &MB3MEAG LMGNSIS0, LOBM3ASLMIdEN30 SEHLIdS

N. BASILADZE

MAN AS A SOCIAL, PUBLIC BEING .......cciiiiiiiiiiiiiiieieiest ettt s 110

IN6ML06330&03S - ETHNOLINGUISTICS

3. 5073043, 3. F2MS0S, 6. S>30

J5&0YIR0 3IRSG IS0 A0EML06330LE I LS30TLISO
(3190bs®H0wwo JmyHomdMds gobmaMsgomw LodsGmggermdo)
M. AROSHIDZE, M. LORIA, N. AROSHIDZE

ETHNOLINGUISTIC ISSUES OF GEORGIAN CULTURE
(A Culinary Journey in Ethnographic GEOIZIa) ........ccceceviririiririninenienieicienteeeteeeceeee e 119

333633 M30L 063063 0S5-CONSTRUCTION ENGINEERIN

0). 0Y3&3560d3
dSRH2() 1LNIG30GOL dISMBOL LSS IL-LIB(MEINEId I 3R3(MISEIMSOL 353(M335233S
LSITLILJSASCOM 30&MBIBOL 35013520 L06I500)

T. TURMANIDZE
INVESTIGATION OF THE STRESS-STRAIN STATE OF HIGH-STRENGTH CONCRETE
CONSIDERING OPERATIONAL CONDITIONS .....cooiiiiirinininenententenesteteteseeeeeeeeneeeene st sne e e 128

3IBBION SBBMIMTIOTIBOS ...ttt ettt sttt st ene 140
GUIDE FOR AUTHORS ...ttt s 141



30bINE? LMBSII, 3I103 IS0

0623353035

[P-8&53336AS5G00BI LOB'AI6Id I LOBEHTILAISNL S6SLNH()
QS5 LH5G3INOL 33dS60B3ISN 3565V I LI IS LOLGIZId A0

30bAN LMGS5II 4dL03 3I&0dI
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SdLASISE: 3nM3M30v9@0 LoobBMOHIszom JugErgdols s LogMmsdmmolic Lo@geglmdmbozsgom
39350ma0gd0L  LfjMsgo 956300050g00L 306HMdYdd0, sbsfogdmmo gsdmmzwomo LolEgdgdol
MLsBROHOBMYBOL MBOHMb3zgErgmazs bobgedfonm, LobywolwBmgdem s dsgrmzgsbo Mfjygdgdoliogol
300@03me 359mfi3935© 0g3o. MsbsdgMmazg 39393900l s®dmBgbol LoliBgdgdols (IDS) s 3s39¢9d0l
BoWEHM5300L 39dbmEmaogdol wdgGglmds 3gm sbmMEogergdl BMIRIIBE0MIPMEO ©IFEIYMITgdOl
LG aslimgsh sbsemobl. smbodbmmo bs@ggbo 960d3bgcrmabs Brwmgh 3mddorm@Eghmeo dgdg-
3000l MM 0IbEHOR0EMPILS ©s Fo3bg BHMIB0IOL dEMIoMYdsL, Moz Jabol bmgog Bosagls
650009600y gMoadgbBHBy gobsfomgdammo ,0mdLabrMgdaby MoMol“ (DoS/DDoS) @odol 8g¢g3900L
695¢00D5300LmZ0b.

LBoG0590 25565000Bgd@0s 0ligmo L3YE0B0IHO LIBGMBYYIO0, BMYMGOEss Tiny Fragment Attack
9 39BIMZ0M0 BMdgbEd0L (Overlapping Fragments) gs3mggbgdol bgbstgdo. 33emg30l doBsobl
$9608m596L IP-g3653096¢3)5300L 0930U9dwMgdgdoL Lo®Mdolgyeo 5bseobo s FsLdBH00MYdSPO
L50bgMMIs0M-g5dmmzgmomo  bolBgdgdol ©s33oL 9x39dGHwIMo, ©obsdonmo dgdsboBbdgdols dgdvy-
035390s.

15335690 LOGI3IB0: 3mI30ME Ao Jugwgdo, IP gMegdgbdogos, TCP, Jugrnmo Mlsg®Ohmbmgds,

DoS 39393900
1. 8gbsgogo.

YL ®96539MHM3g MBomdo Msbsdgmm3zg Lsobgm®mIszom LsBmyswmgdsdo Jugww®mo
5 49dmmzomo bobEgdgdo 3O0EH03ME 0bRMILEHOMIGMOL HomrOmoygbl. 0bgm®Mdsgomwo
LoLEJdgd0L MOS0 DBE0S O 39BJOMAI6MWO 2o69dm, BbI0mbserm®o Fglsdergdemdgdols
BOHEILMD gomo©, 860d3bgwmgzbs BMOL Jugwdo 89393900l s Logm®mbggdol mbal.
068mMm3s30Mwo  MLsgOHmNbmgdol MbOOWMb3gmymBs @Il Lobgwdfonm s 30M30mOs30v90
LGOI BHOIOOL GOMN-9MM J05356 A5TM()393500 0.

56599060m39 Jugargdol geH0-9Mm0 JoM0MOEO Jmmbm3zbss JoldEHsd0Mmgds - LolEgdol wbsmo,
390656B1bmUL Fo®Bomds 5 MLsxmmMbmgds Jugarol LoMmwyewol BMol dobgsgzs. Jugagdols
96535¢nq9MMm36930L 4580, FoegE® sOGbgdL bdoMow 59300 4sblbgeggdwmero MTU (Maximum
Transmission Unit), ®sg IP-g30og396@o300L 994960D30L godmygbgdsl sv30wgdgel boob. gl
360 ™39L0 29olbIMOL OO 3539300l IBFIZ3MYOL s F500 FgBYMT sHymdOl IBOTBMEgdOL
9O GHowdo.

009959005350 305dGH03ME0 330 GIMBOLS, IP-836s3d96E 9305 Jabol LgMomBbryEn WMlsgMom-
bmgdol HolgqdL. BdoMms, BowEHMs3E0ol LolEgdgdo s FsOTMYBHODIGHMMJO0 LOVELYMBOWS©
50m{jdqdgb dbmemE 30039 BOLAAIEAL, MoE 093ALBIYGdL Lodmsgdsls sdeg3l, 39MO
09MHMb 9393 99d960DTgOL s 2obsbmM30gEmb FmALsbw®gdsby ool (DoS/DDoS) @&odol
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IP-3&53336G5G05BI ROB'II6Id I LHYBHDBIFNL SESELNBN RS LSBG30L 33dS60B33d0 dS6SVNIZ IR JLI'IS LOLAIIIB3N

39(H93900. 5MLYOMO ,09(3530 PoMLYd0“ (Gateway) ymgzgwm3zol 9B9JGHNIM0 56 sMOL, Moy
239b65fowadmwo Jugeol 9ergdgb@gdo s30me© 50dMboBYbos Loobxzgm®mBszom bs350gd0L sbs-
@oBom. 3odmzwgbods bsMzgbgdds s @obsdor™o FoldEHsd0Mmgdol 30MHMBdT0 sMlgdYEds
LOBONHYOTS 2ob530MHMdS obsdwgdsdg 33eg30L 5JB¥ISEMds. LESEGH00L FoBsbos IP-gMmsydqb-
Bd5300L  3530L90MYdIOOL  BowoBol Loxgwydzgubyg, BsIMYsE0dEl FolidFHEd0MBO  Ly0b-
RO IS300-458mm3womo LolEgdgdol 3308 989JGwIM0 dgdsboBdgdo [1,2,3].

2. dJoMmom5©o Ggdudo.

IP go@®Mo3ool @®mml, 00 99dmbggzsdo, MmEaLsg FsOIGME0DIGHMMOL Tglsbigargebyg
d99m@ol 3MoadgbEGH0Mmgdmwo @oGSMS3s, F5MTOMEH0DGHMMO 50m{idgdl dbmEwm® oGOl
306390 gMRIIPAL (30H39mo BMRTIDGH0  FobolsBMaMgds IP-LsmonMHol @sdzMol 39¢ol
960036gcmdoo Fragment Offset=0). 0¢) 3063900 BMRTIOGH0 6 53859MmBoGOL goEoMgdol
306MMdJOL, 0L 2obsaMgds. sbsMBI6O FMTIBEHIOOL MLsBROMLME FoBoMJds Fgodegds, o6
50bsOXGBS BOGHOMOL 2o0MMIOMO  MHYLMELdO, oYL J0Mm3gwo BMYTIEEGHOL  goM9dg
3B9M53s 35063 396 50fiymds sbodbegdols 3396d%y [5,6].

ROWGHMOL 300653089MH0MGOOLL JugeH 5©T0EOLEMIGHMOL bBoMmo 5J3L sdmE3sbs: omdzal
393806900 0b@HgMbgEol TCP-LgH3zoLgdmaeb, 0bogo®mgdymo dos Jugerol 3md30mEghgdol dog,
052650 53Mdoemlb dos 3mI30mEgMgdol 353806000l ©FYsMgds 4969 3MB30YBHIMGOMD 5T
M39BsL36gemgdol  0b0E0sGH0Z30m. @ILAWMWO  STMEIBOL  FoILIYY39HOIO BoWGHMO Jmbzoym-
M0MHYds 35M9 Jugeosb dgdmadsgseo TCP-lgydgb@gdol 4o@sMad0l 830Mdsgs5%Y, HMIEgdLss
09300 ©9ygbgdeo SYN do@o ACK d0@ol o6smLgdmdobsl; bgadab@gdo 3 doGol got9dg
OM3MEGOEISO FoBOIMPYOS o3I Jugwdo, MoEb obobo dgodwgds 93m3bmEgl 3o300ML,
MHMIgEoE 9339 ©93YSMHES Fos 30330vEgMHoL 0boEosEH0300m.

BOWEM5300L  3mbxgoaHOMId0LLL bdoMow 4sdmoyqbgds Joymds, MHMIwol Jobgzomsa
239609 Jugosb d90mdegoco TCP-bgadab@gdo SYN sewdom s ACK sendol 206939 0denm3gds.
09939, BM92896@5300L 458myqbgdom Fglisdergdganos s0bodbweo G9bwmE3oL 439MHEOL s3¢Ms.

Tiny Fragment Attack (RFC 1858) gg3v9dbgds TCP-ligadgb@ol bgermgzgbrm g30oadgb@osost olyg,
00 TCP-Lomsm®mols dbmermo 306390 8 md@Eg@o dmbggl 30039 g3Moadnb@do.

0MmOMEobdbMobzgmo Jabols bgemmzbmmms B3Msad0bEG0MgdM @oGMdsl TCP-Lgydgbdom,
505Lmob 306390 BORAIBAHL  od3l  Fmbsggdms ggwol dobodsgrymo Bmds - 8 md@gdo
(895bL9bgdm, MMI g3Msad96EJOOL BMIGdO F0MOMYOY0s 8-t1BgE 0D dEM3gdT0). BRI
0mboggdoms 39edo 0dymyads TCP-Lgydgbdo, Mmdgmog ofygds TCP-Lsmsm®om. 3o6M39¢ 8
md®gddo TCP-Lomom®do 900l godaHogbols s 8odmgdol 3mGmEgdol bmdcmgdo s Sequence
Number g3qeo, 95360 5¢0d900l 8609369¢mdgd0 56 dmbggds 30039 BMsadqbEd0. Gglsdsdobo,
RBOWAMO 355BMJOL oGIMTol 30M39e GMoadgbEL, bmerm ©sbs®BIb B3GMsadgbEHgol ol s®
39500§dqdL.

50235650, SYN-Ugadab@ol 89933900 ©sBoa®sds HomBs@gdoom doghimmgds ©sbodbmewgdols
33960l s sfymdols 8999y 3993985 TCP dmeremls [5,6].

Bob. 1-Bg Bsbgzgbgdos 2 gMogdgb@EHolgob d90sM0 ©o@ea®madol dosgowomo (IP-Lsmsndmgdo
2498094 z0@05 bo3MHOLRMO). 99 BMoa396ET0 BMmMogLGdME0s TBMEWME 3mMEHJOOL BMIMmJdO
Sequence Number 390, b 5¢08900 (3500 Mol SYN) 3500500 89mMg 36sgdgb@do. 890092,



30bINE? LMBSII, 3I103 IS0

RBOWGHM0 5GMGOL 30MH39e BGRTIBAL, begrm ©sbodbmgdol 3356d%Bg TCP-bgadgb@o Fods-
3900 50{jymds s 3dsgzgds.

IP Header
MF = 1, Fragment Offset = 0
Source Port ‘ Destination Port
Sequence Number (SN)
IP Header

MF =0, Fragment Offset = 1
Acknowledgment Number (ACK SN) =0

Data Reserved |- |- |-|-|S |- Window
Offset Y
N
Checksum Urgent Pointer = 0
Options Padding

Bob. 1. TCP-Ugadgb@ol 136sadgbdsEool dogsmomo, Bosi TCP-bsmom®ol 306M39wo 8 mddg@o
9053900 30639 R3MAT96¢T0, beagwm SYN sensdo - 3gmdg 5300896 do

s0fgMowo dgmmEo bmdowos Gmyms Tiny Fragment Attack (RFC 1858) o ggdbgds TCP-
BomaMOHOL 39egd0L 4bBMb §5@aBHBIL 55306390 BMRBIBEHJOT0. IgMO, 9539JGM0s Fbmerm©
296339 89900bg9393do o 56 FoMTMoagbl MboggMLisgr® 158995 gdsll Gog@EMogool Lbgs
306Mmd7d0L  ologmgrs. 3ol dobgbos ob, Gmd TCP-ol Lsmsm®do (olgzg OmamME Lbgs
Bo@®BL3MOGHM  3OHMEHMIMEadOL F90mbgg3z5d0) yzgans ,Ls0bEHgMmalm 390 Fmmoglgdweros
LMoL 306MH39 8 MJBYGHT0 9, GgLodsFOLI, 39O FoI0bIE3EGOL FgmEg BMSRTgbET0.

59 Bo3dol 99@g30L96 o330l JoBbom, BoWEHME00L FoMIMEODIGHMMTs, 3bgdM0305, 56
Mbs  8950mfaml  oBea®sdgdol  5M530M39o  BMdgbEHIdol Fobss®lo. slgmo doymds
365dGH0 350 A9MGMEIOS ERMITGOOL 5igmdols 0o ny® 33960, Gog 060d3bgermgbsco
29HBOEOL JoFMMZWOm IGHZFOMMZOL S Fgladerms LMoo s3mfOHML Jo®IOYEH0BIGMEOOL
M9LwEOLYdO [4].

LOHMEO o330l MHMIMbzgwlsgmas BsgzdsMolios 4sdmygbgdmer 0dbgl gMom-ghmo 899gyo
dopmds:

e 56 505MML Ol IGSYM5TYB0, HMIgEsm30Ls3 Fragment Offset = 0 s Protocol = 6 (TCP),
bogmem dmbsgdms 39eol Bmds 65309000 39033999 BL3zMe 3608369mdsBY (Fogswo-
050, 20 mgB9gH0), M53 9MEOwIOIL0 Y3905 ,B50bEHIMJLM 390l LMo A9LSEYTS;

e 56 505MML Ol IGH9YM58Y00, OHMIgEmsmN3goLs§ Fragment Offset = 1 s Protocol = 6 (TCP).
LIMNO  IGHRMITOL  9OLYIMDS F0MmOmMgdL, G@m3 TCP LYadgbGo L3gEosWMHIE SGOL
5M533956GH0MJOM0o BomammOl oM 3390 39egdol LT3 s MMT Jugedo sMlYg-
0mdL 30603900 BMYYTIbGH0, MHMIgeos 99oaegl dbmwm 8 mddgd 9mbszqdl. 3 dgdmb-
393990, 0bgo35¢0 0oL, HMA 306039100 FMSRTIOEHO FGoEGHOL 2o03wr0l, IB0TbMEIgdOL
3396do 396 89dgdl LOHYEO EOERMSTOL {YmdL, 306500sb FgMmMy BEMLAB6EGO BowGHMOL
3096 25650 MH VY.
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30LB0dBsZ305, MM MEYPID Mo 3BMZMGOST0 5MLBEMML IMa30(93L OGIYMSTOL BMOY-
996@9305 806005¢ny® Dmdsdy, Mobzo Bgdmm 890mmoz5HgdMWo BowEHMHEooL FgoMmEIdOL
258094969000 Wga0E0TMOHO GERMTJOOL 35030l ByEol BHME0Os.

3M5ad9bG 300l Igmeg s139dB0, HMIgEoiE LLob@ghglms MLsTROMbMYdOL MZsElsbMolom,
3oL gooxgsMzomo (overlapping) ®GsdgbGgd0. 89dmbggzs, GMmELsg gmeg RBOSYTIOEGHOL
9mbos399900 b5HowmdMmO3 B3l 300390 BMsRTI6AGHOL Fmbs3990L. SLge EOML LodME ™M™
390930 593000909905 IP 1Eg30L M75¢00Bo3E05BY 3M63M9E M Mm3gGaowe LolEgdsdo.

bdoMo 2odmygbgdeo MHxoEr0B30900L Jqdmbzg35d0, FOWIRIMZ0MO BMORTIDEHOL Tmbo-
399900 25sf9OL fobs x3Moadgb@ol dglsdsdols boffoerl, Mol Gggaswsi dgbsdergdgeros TCP-
LMoL 3OOGH03M0 3gergdol dgE3ws s SYN-Ugadgb@ol dowgds Bow@EHMsEool 339Mool
530000,

39630bowmm TCP-bgadgb@Hol 89933900 IERMBoL Fogowomo, Mmdgwos d9ygds MmMo
03M53996FGH0LY6 (b5b.2, IP-LomamEmo 459mymxzomos bogMobg®ma).

IP Header
MF =1, Fragment Offset = 0

Source Port Destination Port

Sequence Number (SN)
Acknowledgment Sequence Number (ACK SN)
Data Reserved -lA - - |- - Window
Offset C
K

Checksum Urgent Pointer = 0
0

IP Header
MF = 0, Fragment Offset = 1
Acknowledgment Number (ACK SN) =0

Data Reserved -l-1-1-1S |- Window
Offset Y
N
Checksum Urgent Pointer = 0
Options Padding

Bob. 2. 4000035630000 BMT)6GHJd0

3063900 gMd96E0L Imbszgdms 39wdo M0l LMo TCP-Lsmsw®o, MmgE0gdol AsM9dy,
393bgdemo byergdom Bmdsdy, OHMIgwoE G3s MmIGIGHOL XJMe©os. MMy FMRTIBEHOL
9mbsggdoms 39wdo - bbgs TCP-Lsmom®ol bsffoo, ©sfggdmmo Mogoo dggbdg mddégdosb,
MmIgedo ©oygbgdyaeos SYN sensdo.

BoBL, H@A gmMg BMa396E0 9Yds 30039l (30H39eo BMRTIbEHO Tgoie3Lb md@gdgol 0-23
LSPYoLO IGSYMHTOL FMbs(398900b, bragnm Mg BEMLRTIBGHO 0§Yygds MmdBHBH0IL 8, Mowysb
dobo Fragment Offset=1). ©56086wmgdol 3356d0L 3939, MIgEdsiz oo™ SO OGRS,
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©59M30009099os IP 9ol 69s¢0bs3EosBg. b8ocMms ©odogtsdol sfymdolisl dgmeg, gowos-
39M3000 FMTIBGHOL Imbs390900 0fgegds fobs RMsadgb@ol Bgdmm. 93350, dogowomdo
00439600 B30l 5fiymdolisl TCP-Losmsw®do 4o0s0fgmgds 39gdo ©sfygdwyco ACK SN-
b FgmMg BMoadgbE0sb 36033690 MdqdoL Fqlsdsdobs, @S LsdmEMmmE doowgds SYN-
L9adgbGo [5,6].

o) Tiny Fragment Attack-oligob oolis(39390 39800y9gbgds Bgdmo s@fig@owo 30639w0 doymds
(Q593M530L 3003900 BMdgbEHOL T90mfiagds), 3s30b 49@8sMZ0m0 FMaadgbEgdol 99dzgmdom
0MOHMEQ6IBOIH30wl Fgde0s 339MO0 5995MML 5T I(335L.

050IOMGHO0DIGMM0, MHMIgEog 094gbhgdl dgmeg doamadsl, FoMs@gdom swmdergdl Tiny
Fragment Attack-b 4500593503000 336530963 3000m.

5390  BOWEHM305  MEEoLbIMIL  ghmo 35393900l  Jugedo  ASBIMYOIL s  Lbggdol
0Mm306905L, Moad9bE300L MML Jugwdo gmfigzsl dgdewrgdgb dbmeme ol gMmsydgbdgdo,
I gd03 96 89039396 dEMI0MmYOMOo 35393H900L LomsMgdl (tcp, udp sb icmp), Mob Jugeol
0593930 BOWGHM300L FMfymdomds 396 sbgmbgdl Lomammols 3geols IymdsMgmdol sbseobl.
LoEoE0d 306306 5B30690L, MMI b EL0dEPMIML yz9ws BMYTIbEHO, HMIgEms 0EIbEO-
330353™MM900 98mb3z935 IBMMIOE0 BEMAI6EHOL 0IbEHOR0ZSGMOL. MAEs, Bmaoghmo Jug-
@O0 Fmfgmdomds 56 0bsbogl 59 0bgMm®To30sl, Mayb olbo 5565¢0BYOID dEIMIOEO
03M53395@0L 99809 3539G)JOL, OHMYMO3 39¢139MIWL, ©HFMI0EIOIEL OO 36 5BHMYdID sbsem-
2400l Hobs 96 8m0g3bm 35393Jd9b. Bmyoghmo Jugewr®o Fmfymdomdols IMdomdols sbgmo
360b(3030 ©5353006M90w)0s 085LMB, MHMI LsFOMHMS POMMIMEO 353930V 5b5E0bHO, MOlMZ0LSE
L5 FoMMS JBodsdolo MHgMLYdO, HMYMEOEF POHMOMO, 0LY 535MOGN-3MIMAMITM0, Mro3 YMm3IEn-
®30L oLOEGdO 56 SGOL 53 JSLOL FMHYMBOEMBFIOLMZOL. A530EGOOM MBRMM ToME0300 MBROM
2585030390990 50J4oGgdE ol 99Jdbs, GmIgwoi 084985390L 0930 RO LHMIBS.

0gdbgds Lo@MoE0s, MmEaLsg Jugwdo ool 353930, MMIWGdoE 96O  53054MBOGdIb
O0Mm30M900L 3M0EIM0IGOL, M0 56 5HOL LEMEMO, HMTGEOE 0EIBGHOBOGEOMPISL 390090l
353930b 390360¢qdsl BGsx3030L 535 0w 00 GHo3olLado (tcp, udp, icmp).

099 5996900 5¢0odol IJmbg oGIRMds 339U Jugeol, Losg LsFoMMs BMLRGBEEOS,
05MIOEH0DIGMM0 5Rgbl ol s MOOMBIBL 250aHo3b 3MbGL, Gmaméi ICMP dggmdol
3939md0bgdsL. gl g@ymdobgds sh39690L Jugerol MTU-U, MHmdgerog dmombmgl B6msadgb@ogosl
(9 9930mMTol  FgBHYmdobgds FgodeErgds  458m0Ygbml  ™s3sdLbbAgErds  Jugerol  dsM339weo
193396¢ 0L MTU-U  @oboagbs®, Losog 9gda@MgmdlL  dobmzgol Loob@gtglbem bsdoBby o
399380 d90dagds 4sdmoygabml g 3608369wmds msgz0l0 30BbgdOLMZOL, F595¢0MOE, Md30B0
3539H900L  39b696MH0MgdoLbmzol 58 MTU-mo 065bdsmgmol 4ologugws). bmyogmmo 3mb@o,
3°9my9gbgdo Mm396mo30wo LobGgdol dobggzom (Fgledsdobo tep/ip LEg30), 3sbBMsb gbogbols
Jugdo Lofgol OESYMEToL ©oYgbgdEo BMeadbESE00L sedom, sey)bl MTU-U ©sbodby-
900l 3bGHMOb 08535 gBsBg. vy ICMP dg3maol dg@ymdobgds d6rbogds mxum dEzoMy
MTU-00, 3mbGo sbgbl ©sbodbmargdols 3mbGolmgol 4s6379m3bowo @o@syMsdgdols ©sds3g-
A0 X 3953905, HMIgdoiE 00D F30Ms, HMD 05300 5030 ML BMSRTIBEIE0s. 505D
053538060900m, RMAT6GE0s 9930MIRL  Jugerol FM8smdol  9BgJGHWIOMBL N 0sbMdsTo,
M50 900 RBMaBEOL 3930l Fg8mbggz980 LoFoMmms g4zl bgmsbems goabagbs (50
0530090990 905Dg 03905 "OGHOdMMZOL" B30l 89393900 BMR96EH0MIOMEO 35393 gd0m) [5,6].
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3. ©5330L 99ds60Bagd0 (H93magbs30900).
53533953 9305D9 IRWAbdMwo 89393700LYs0 WoE30L doBbom Mg3mIgbgdmEros G900
dopmdgdo:
o TCP @®Myxo30Lbm30l 300390 BGMadgbEol dmbsggdms 3gwrol dobodsgrm@mo  Bmdol
3MBGHOMO (665653090 TCP-bsmor©Hob LMo Logy®mdobs);
e Fragment Offset = 0 9jmbg TCP 536533963900l derm3069ds;
* 2500583503000 BM56EHJOOL 00gbEH0B0Id305 s FobsYMMINDS;
o 535395630 JdM0 35393H9d0L 353300 3MEoEH030L 350mygbgds 39M0TgEHMME dmfymdo-
©mdqdbY.
50b0dbvmo doymdgdo 365dEH030wms© 56 0f393L wga0@EH0dMmo GMmIx3030L 35635, 30bs-
0056 ©95¢M Jugergddo dobodsMmo BMIoL BMORAIBEGE0S 0830505 A98M0Ygbgds.

5. csl33360.

IP-3653096@ 5300 §o63mo@aqbl s9930e0gdge Jugarwy® d94sboBal, mdi3s Bolo sGMILHmEO 96
0MmOMAS© 3odmygbgds Jobol LgBombBmE Log®mbygdl Lsobxm®dsgom WLsgmbmgdolbmgol.
UGl BoGgddo bsB39bgd0s, GmI Tiny Fragment Attack Q5 go©OBIM30000 BERTI6EHJOO
9899GIM9© 45900945690 Fowr@E®ma300L §39MEOL 53¢0LMZ0L. gLedsToLO, FolTEHIVDOMIISO
MBsRMMHM JugEIHO BFOILEHMYIBHOHOL YYHBHMB3ILIYMBI® 9Y(30¢GdJ0S BMRTIDEHIG0OL
0530L9099M9d900L 25m35¢0oL{obgds s GgLsdsdolio o3l 8gdsboBagdol 0bEgamaios.

COMPUTER SCIENCES

IP FRAGMENTATION-BASED ATTACKS AND PROTECTION
MECHANISMS IN DISTRIBUTED AND HETEROGENEOQOUS
NETWORK SYSTEMS

MIKHEIL DONADZE BESIK BERIDZE
E-mail: mikheil donadze@bsu.edu.ge E-mail: b.beridze@bsu.edu.ge
Batumi Shota Rustaveli State University Batumi Shota Rustaveli State University

ABSTRACT: In the context of the rapid advancement of corporate information networks and international
telecommunication technologies, ensuring the security of distributed computing systems has become a critical
challenge for government, administrative, and law enforcement agencies. Most modern Intrusion Detection
Systems (IDS) and packet filtering technologies are unable to perform a comprehensive analysis of fragmented
datagrams. This technical limitation significantly hinders the timely identification of cyberattacks and the
blocking of malicious traffic, thereby creating a fertile ground for the execution of Denial of Service
(DoS/DDoS) attacks distributed across multiple fragments.

This paper examines the tension between the demand for increased intrusion detection efficiency and the
necessity of aggregating heterogeneous information-computing systems. This problem is further exacerbated
by the technical possibility of concealing destructive actions within individual fragments.

The study analyzes specific threats, such as Tiny Fragment Attacks and Overlapping Fragment scenarios.
The primary objective of the research is to conduct an in-depth analysis of IP fragmentation characteristics
and to develop effective, dynamic protection mechanisms for scalable information-computing systems.

KEYWORDS: computer networks, IP fragmentation, TCP, network security, DoS attacks
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3gLsgsero. §6x3030 3OMYM0Mmgds HomBmaagbl 250s(Y39GH0wgdol dowgdol ddesg® dscg-
0503996 0bLEBHO™MIBEL, OHMIWoL BMBELTIbEH™MOHO IBOTbWMEgdss FgbrmMEo GalmGdLYdOL
3060HMd93do Mm33H0domo d9gaol dowgzs. LP-ol «6039Mbowwymmds s 9539d&m®mds 25630-
HMdJO)er0s Jobo 335360, og®sd dmdbogro LEGHMMIEMHOom.

9B 3OmEgLo  aeolbdmdl doBbol gmbdzool (Fsgowoms, dmaqdol dsjlodobsgos b
bs6x 900l 306030BsE0s) JomgdoEH03996 M3E0B0Ds305L, MMIGEoE 33536 dmddygdl HOx030
390939000 BoMygddo. gl 9gDL3930 SLsbagl MgowrmE d0BBYL-e0ToEHGol, MHMYMEODOES
bgwdobsfzmdo d9dsbgamols GomEgbmds, 30mxgEol Bw3560, 96 bywmgmwol ds®moyo.

LP UBs3990qgdsl 9d¢gal 308356090, Gogm®mo@Ess 93053083560900, Lo@®mobldm®@EHm Losaqb-
A™900 b IFoMIMgGdgo JoHbbgdo, o5Y0bMb yzgesby 9139JBMM0 3B MglyMLigdol godmlisyg-
Bgds. 53 MHgLwOLYGdT0 Tgob 565 TBMEPM® FoDO3IMOO 5d3039d0, 5M5F) MM, FTsbgEo
L5H3930. LP 8megargdol 0b@ga®ogoom doomfigzs 6083b9cmgsbo 130b65bLmMo s Lamdghagom
BsDBMA0, 30650006 ImEgro  3me@mdL  obgm  4oPY39BL, OMIgwoi  Fodmemoabogl
MH9LOLIBOL 5M09BgIEHIO 4obafogdsls [1].

®33H080DsEool 99 GHodol 9900mgdol JMH0-9MHMO JWSBOZMNMO O BIOMME YOO EJWJONIEO
8550005 IM53539MH0MEO0560 FoMmIMgdol sdsm@GHo3900lL ImEawo. gi dmgwo d9ddbowos
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d9Lsdsdobsgo: 520, 720, 520 s 620 ghomgmero.

303356050 3453l 10 303030 056598000, BogMs0 Foerdmgdols 33502985000 Inmbmzbgdowsb
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2390530UvBdS.

50m@Esbs ymdstgmdl 890gydo: 89ddgbom Mm3EH0Ts MmO ©ogdots39d0L/gomagzolmnegdols
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©MHMYO000 MbsFIOMIWGOOL oJ0M539d0LS S YomS30LREGdOL yBoo [1].

B396L doge FgberegdmeEro 3mEgdGHoMmgds omzgsolfjobgdl dvdogo dwmdsbgeol (10 mobs-
936OmAg0, HMAgdoE Kfo®dmgdgb 12 x 10 = 120¢ 96mgwyel 3930) BEHVOW Y FoOHIMGO.

35mEH0L ®30L sMbgbowwo dmmbmgbs =520 - 12 * 10 = 400 gMHmngwwo
3360ol ®30L sMBgbowo dmmbmgbs =720 - 12 * 10 = 600 googmwo
3s0bob ™30l sMRYBoo dmmbmgbs =520 - 12 * 10 = 400 gModgeo
0360L0ob ™30l sMbgbowro Immbmgbs = 620 - 12 * 10 = 500 gHmgwyero
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335 L3IHNMRNSE0 FS&HAMIOL 35dSHGHN3IBNL AMRIL0TL &ISL0BSG0S MS Excel-30 Solver-0b 35333633000

9m©9edo (330930 1 Mm30Lm30L F90dergds gobolyBgmmL 898gabsoMac:
Xi = MMgdomo 38sbgarol GomEabmds 1 m30l iLsfyoldo bgdolidogMo sdo®maggdol o6
23905305 gd0L 90009,
Si = 1 ™30l iLsfYoldo IJoMO390EP0 b Fomoz30LWBREGdIMO EMHMYdomo dwdabgrols
M5m@OYbmds.
L= 1 »300 dcwmb seBybowo Bsdmol (06396¢sM0l) gBmgmmgdol Hom©gbmds.
2390LsBO3MIOOL MobsbTo, Xi o L 505D 5M9)9MYMBomO, Fodob Gmizs Si bodbom Tgmb-
OOO305, M50 ol MGOL 7 m37900 OJoMS39do b FomagzolBEgdmwo FMdsbgerols
5m@OgbmdsL. U Mol FgmHBLMEIZ0 (33WeEOL 250MmYygbgdol 89dmbggzs, MHmamM3 B3gEosw MmO
Bobo33rgds 8m©gedo sdoMagzgdols s omegzolvygwqdoll 0d3ergdgb@soolmgol.
§omdmygbow dmgerdo, 0BboL gmbdizool 89949353905 dmombM3L G9BMYE3900L Fobolifs®m
3MmBLEGHOMOoMdSL. I ™3980 Xi EOMIO0MO Msbs3dOMIol dog Fomdmgdo ghmgEgdols
5m©gbmdss 10xi. gLsds80LO© 23538 898 ga0 89BM39d0 M39900L dobggzom:

10x1 = 400 + A (Bo@0)
h +10x = 600 + A (53600)
b + 10xs = 400 + I3 (0s50L0)
B +10xs = 500 (0gbobo)

x,xx,x =000 5=0
5306539005 O R90930LBEGOOLMZOL, POMIBOMO Fw)dabgero FoMEHOL ILFYoldo 0fygdls
x1 09905300. 536000l ©sbofiyoldo, X7 IMYYAM0MEIds (Ro0BMEIds b TgdotMgds) Sz
©OMIGO00 3sbsdIOMIWom, Moms G0300M™ X2 03039 0©Is 350Mm0Ygbhgds x3 s x+BY, Mo3
2329293 99907 89br©39dL:
x1=51
X2= X 1452
X3= X2+53
X4= X3+54
S1, 82, 83, S+ b0dboo» g brrIsz0
X1, X2, X3, x4 >0
2963LsBE3zOMm s FgLsdsdobs Fg3oa0bmm JobBbol gMbdzos, HMBgwoi dmoisgl sdo-
539000, 3505306BGdOLs s FoMogol Fgbobgol botxgdl, sboeo 33wre©IdoL 3MmbiEgzEooL
aom3zsolfjobgdom [1,2].
d0Bbol gmbdios (Z) §omdmopabl xs3wmo bosbxgdol dobodoBsgos mmbo ™30l gobdsg-
Md5d0.
1. 33500900l agmRBs botxgdol dobgwzo0.
30650056 3305000 Si 60Fb0m F9MBOez0s (608BI3L b IJ0M39D, 9B Fomogolvgegdsls)
Q5 5J0653900L botxo (200) s gomsgzobmazeqdols batxo (400) sblbgsgz9gdmeos, b3gb »bws
258030996m0m L3gEsEGHO PsbsE3EYds, HMA gobgzolbgsgmm gl mMo batxo.
B396 3094gbgdm MM sGomsMymBom 33wo©L, HMIdOE 33w 0sh Sl JoBbmdMmOg Bmbisosdo:
o Hi©sdos39ds 1 m3zg9do (bstrxo: 200).
o Fia5mo30L53amgds 1 mggdo (batxo: 400).
396008365: d0bgsg50 030Ls, OmA Si = Hr - F, 30Dbol gvbdi0sd0 B3qb »drmseme His F
(332©JdL 3049690
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2. b3 9gdoL 333mbgbEgdo.

batrxol $odo B3SO 0OMPOMEIDS
5340653905 H; 200
23000530L¥3 DS Fi 400

05620 (dgbobgo) I 50

3. 30BboL gmBJ300L 2odmbsbmagdsls mmbogg m30bmzolL (i=1 S =4 Bsmzwom) 9dbgds
99990 Laby:

4
Min Z = Z(zoom + 400F; + 501,)
i=1
b 8MbJd30s NHBOMB3gymgl, MGMd 303m3z0m Hi, Fi, s li ob 3609369¢mdqd0, H™Igdos
9399900 39D 3900L Godagddo dobodmal s60FgL X sdMM botrxl.
o6530L d9gbobgol botrxo =50 (£1 + L2 + I3)

25803035000 sd0653900L5 S 250530LwRWGdOL botrxgdo:

( 37005398005 05

056500620¢7980b (3502009628, 0565006>020079800 (350200960285
350530U29%¢1980b bs@yco

©3706539829¢70 ©GM9IB00 3502530U293¢098:9¢m0 ©HIB000
) = 200 s | + 400
93970 030b sbsfyolido 939¢70 0330b sbsPyoldo
3509353037600 06BgH3MYGH30d
9m39900 2odmbsbryangds FoMdmoygbl xsdmem botxl, HMBJoE ©e35380MJdos Msbs-
3dMMIgdOL (33000 gdLME (OHMYdOM 3FsbgEmsb) sagad30L Jmgeo 3gMomol 3s6dsg-

@mdsdo [1,2]:

4
bmxoZ(ZOOHi + 400F;)

=1
e 200H;: 0670000 056590000l odocsgzgdol bastrxo (200 mes®o),

399653930 3970 (1) 909390 M MoMEYbMdSDY (H).
¢ 400F;: 0590000 05653960l gomog30Lv)53c0gdol bobxo (400 mes®o),
250653090990 13930 (i) 390530LRWGOINYMS M5MEIbMdsBY (Fi).
0¥ (33E5Q0 S; QYO0M0o, | M39d0 bYds IJoMmszgds. vy ol LJsMHYMBom0s, J5d0b bogds
3900308YB9ds. gb ,030L9dM030“ FgRobgds FgodErgds odmglsbmo Fgdwgyo B33 gdol
2459mygbgd00):

S;i =S+ S, bssg ST, S =0

60360 89MmB0M©s30 (33090 S; sbes FoMmBMo@agbl LHZomdl MM sG9sMYmBom 33WoEL
(87 > Si") Bme0b. Bggb Bga30d¢0s S; gabzobowmm, HmyMME ©doM5390mo EHMIDOMO
0565096:Mmqdol Mom@gbmds, bmerm ST - Gmgmeg 23905306 BGOME0  MobsdIOMIgdoL
M5m@Ybmdo.

85395@0md©, ) S7=5 @5 S=0, 85806 S; =5- 0 = + 5, H55 ©J06M53903L FomdmoygbL. vy S =
0 @©dS;7=7,85806 $;=0-7 = -7, 53 35053057)8w9dL Fomdmo@aqbl. 30M39¢» Jgdmbgggsdo,
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335 L3IHNMRNSE0 FS&HAMIOL 35dSHGHN3IBNL AMRIL0TL &ISL0BSG0S MS Excel-30 Solver-0b 35333633000

©5J0653900L dgLsdsdolo botxo ool 2005, = 200 x 5 = 1000¢, bemerm dgmég dgdmbggzsdo,
25m530LB3qd0L FgsdsdoLo boGxo sGol 400S; =400 x 7 = 2800¢*.
Bobogaagds S; = S; + S Goe8moagbl  ©3JoMs39d0Ls @5 gomd30LB@gdOL  boGrxgdol

390853900L Logw)dzqb.
L5dMEMME J0MH3900Ls O FomMI30BwREGOOL X sFMO botxo boghgMmo d9dwgabsota:

530653900l oMYdEgds = 200 (ST + S5 + 53 + S55)
290530LMBE9dOL botrxo = 400 (ST + S5 + S§ + S)

d9LsdeMs Lo FoMmmE dma3z9639bM, ™A Z-U 3ToE ™Mo MIbbs 400Xs, GMIgeroi Homdmoygbl
X4 ©OMIB0N0  0565FIOMIOL  250530LBEgdoL  botxl  ©oagad30L  39MHomEOL  drMU.
3¢080B5300L M35LsBOHOLOM, U BJBHMGO 339 F3035¢0LF06YBdEos BoBEOL §bJzosdo S
(56 Fs) 56L9dmd00.

d9L53530b5, 9RO 5O BYOE3EYOS, F9MIS 0TOLYS, HMI M3E0ToEMMO Z A50DMEIds 400Xs-00.
43938MOL gom35¢olffobgd0m 50935¢30349M0 BrMEIEro doowgdlL dgdgy Labgl:
30Bbob gmbdsos:

Min Z =50(Z1 + & + B)+200 (ST + S5 + S5 + S;)+400 (Sif + S5 +SF +SH)

999930 39BRM©3gd0m:
10x =400 + £

5L +10x =600 + £~
b+10x3=400+ 5
B +10x = 500
x =857 —Sf
x=x+85; =S
x6=x+85;—SF

x1=x3+S; —S;
S;,5+85,85,85,85,S,,+S5= 0

x,x,x3,x>0170, 0 135>0

30050 53mblbs - 3obodservy@o batxo sGob z = 19, 500¢, GmEgLbsg

x1 =50, »x =50, x =50, x3 =45 xz =45,
S =50, S*+=05,
I =100, I3 =50.

bsMBgbo (3300000 Bl »yMmOb. 4900HY3930wgds Fmombmgl 50 EMHMGBNMO MBsTaMMIcols
05905390l BoM@GTo (S7 = 50) o LFmdom doeol v33gEe G9baBmbadsly Boolivdy, 35806 HMEs
bMmo  EOMYGBOMO  056533OMIgmo  29bmsg0LBERdMwos ( S5 =5 ). 890@amBo ©sdoMdzyds b
2496mg0LmBEads 56 ML MHY3mBgBEOMGPRMWo 03bolol dmeMIEg, MHMEILYE Y3JES EOMIBOMO
006590390 g9bmog0lzemads, 3MMdqdol 49shy3gde dmombmgl 100 gMomgeo Bsdmols
2490053 Bsl Bo0ldo s 50 gHNgmeol 0360Ldo [1,2].
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o [ b | e b | f o | f [ f e | —
Gl 28 5o o e s o PN 3 e W

241

A

B C D E F G H I ) K L M N O B Q R s
X1 X2 p] X4 51+ 52+ 53+ 54+ 51- 52- 53- 54- I1 12 13 I4 =
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 " 2550
0 o o 0 200 200 200 200 400 400 400 400 50 50 50 50

10 0 0 0 0 0 0 0 0 0 0 0 -1 0 0 0

0 10 0 0 0 0 0 0 0 0 0 0 1 -1 0 0

0 0 10 0 0 0 0 0 0 0 0 0 0 1 1 0

0 0 0 10 0 0 0 0 0 0 0 0 0 0 1 -1

1 0 0 0 -1 0 0 0 1 0 0 0 0 0 0 0

-1 1 0 0 o -1 0 o o 1 o o 0 o o 0

0 -1 1 0 o o -1 o o 0 1 o 0 o o 0

0 o -1 1 o o 0 -1 o 0 o 1 0 o o 0

Aafrpo B0
B |s3Bogn| @sobo | ogbobo B0 [s36omn] Bobo | ogbabo
s [ 10 | 0 | 1 200 | eo0 | a0 | s00
on:bsd8MenBnmmn T ey
B |:36omn| 8solo | ogboba B30 [s36amn] 8s0bn | agbabo
1 [ o [ o | o o [ o [ o [ @
Bob. 1 bsfigolio Bmbaigdgdol dg@sbs
Solver Parameters x

Set Objective: 5553
To: O Max ® Min

By Changing Variable Cells:
$BS3:5053

Subject to the Constraints:

() Value Of:

SES18:5H518 = 5J518:5M518
$B53:5083 = integer
SES23:3H523 = 5J523:5M323

Make Unconstrained Variables Non-Negative

Sglect a Solving
Methad:

Simplex LP

Solving Method

Select the GRG Nonlinear engine for Solver Problems

that are

smoath nonling

¥

3

Reset All

Load/save

Options

ear. Select the LP

Simplex engine for linear Solver Problems, and select the Evolutionary engine for Solver

problems that are non-smooth.

Help

Solve

Close

Bob. 3 HgoobBsios Solver-8o (99B003900)

3b993m, ®MI 5dMEBOL 30MMBOEIB J50MIE0bsMY FgBW3gddo FgMos ol 360d3bgermdgdo,

M0 gd03 350mdobsMgMdL dmEgdwwo 350935¢039M0 8MmEIwoEsb, bagm doHbol imbjsos
30 39000031 g0s Bm®IMwom =50*(03+04+05) + 200*(F3+F4+F5+F6) + 400*(J3+]4+]5+]6) (9Jugenols

MxM900L  LobgeHmgdgd0s) [3,4]. 9909y Lmgg®do, I9)HBMY3900EIB A5FMIEObadg Fgo-
39600 FoBHE®OoEoL 3600369 MdGOL 350003 gdm (BwYbdi30s sumproduct()-ob godmygbgdom) bsfiyols

96003690md9d%by. d9gao 99HBm39dl Lemergg®do g4b69ds dgdgao Lobg, MM dowgdwywo
9600369003900 MBS 4939GHMEM® 3MLYINYEO FoMogoLs s MBITIOMIEGOOL (MMYMM3 odo-

9390990, 515939 39005306 BGINME0) H5MEIHMBIL. gJugErdo FmMTMgdL 946905 99090 Labg
(=E18:F18:G18:H18 = J18:K18:L18:M18) cos ( =E23:F23:G23:H23 = J23:K23:1.23:M23) [5,6].
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335 L3IHNMRNSE0 FS&HAMIOL 35dSHGHN3IBNL AMRIL0TL &ISL0BSG0S MS Excel-30 Solver-0b 35333633000

Al B C D E F G 4 I 1 K L M N o P Q | R s
1
2 X | x2 | %3 | xa | si+ | s2+ | sa+ | sar | si- | s2 s3- | s4 n j¥) 3 14 z-
3 50 | 50 | 45 45 50 [ 0 0 [ 0 5 [ 00 | o 50 0 " 19500
4 [ 0 [ 0 200 | 200 | 200 | 200 | 400 | 400 | 400 | 400 | 50 | s0 | s0 | s0
5
5 10 0 0 0 0 0 D 0 0 D 0 0 -1 0 0 D
7 0 10 0 0 0 0 0 0 0 0 0 0 1 -1 0 0
8 0 0 10 0 0 0 0 0 0 0 0 0 0 1 1 0
9 0 0 0 10 0 0 0 0 0 0 0 0 0 0 1 1
10 1 0 0 0 =1l 0 0 0 1 0 0 0 0 0 0 0
1 1 1 [ 0 0 1 0 0 [ 1 [ [ 0 [ [ 0
12 0 =1l 1 0 0 0 =1 0 0 0 1 0 0 0 0 0
13 [ 0 1 1 0 [ 0 a1 [ 0 [ 1 0 [ [ 0
14
15
16 Bufog0 Bufupn
17 e 2sm@n [s3@0mn] dsbn | ngBaba
18 400 | 600 | w00 | s00 00 | 600 | 200 | 500
19
20
21 BsE8fmInmn obs8@RmBgmo
2 880 |530mo] Bsobo | ngbobo 8580 [3f0mn] dsobo | ogbabo
23 o [ o [ o [ @ o [ o [ o | o
24|
Bob. 3 9990
COMPUTER SCIENCES

IMPLEMENTATION OF A MULTI-PERIOD PRODUCTION
SIMPLIFICATION MODEL IN MS EXCEL USING SOLVER

NIKOLOZ VARTANIANI, GIORGI DONADZE, DAVID DEVADZE
E-mail: nikavartanianil@gmail.com, gio.159.donadze@gmail.com, david.devadze@bsu.edu.ge

Batumi Shota Rustaveli State University

ABSTRACT: The article discusses how linear programming can be used as a powerful mathematical tool
for decision-making to achieve optimal results under limited resources. In general, the linear programming
process involves optimizing an objective function (minimizing costs or maximizing profits) within linear
constraints. The purpose of the paper is to show how companies can determine the most efficient way to use
their resources (workforce, fuel, time), thereby achieving significant financial and operational savings.

To solve the problem, a linear programming model is employed, implemented through the Solver function
in MS Excel. According to the optimal solution obtained by Solver, it is confirmed that the LP linear
programming model can determine the optimal allocation of resources to achieve minimal operating cost.

KEYWORDS: Linear Programming (LP), Simplification, Optimization, Solver, Multi-period Model
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b$dd'J™ 1'ISIS60II

063635035

d(765Gd301d 35BJdNL I6IHAMIBITS IS RS IR0
LOLGAIN): 353333330, &ATEMTMB30NISB0 VS
3563001564dd0L 336 13ddS03380

Bdd' I 1'IAH3S60dI
9er.gmbBs: zebur.surmanidze@bsu.edu.ge
80900l J0s Hbosz9¢rob bsbgerdfogm «bozgHbodgdo

SBLAGSIBN): bBGH0580 goBboEME0s 95gMHRMIRIIGHVIMO dmMBs3g90s B5BYBOL JoMm3z0L LoLEIgdol
(DBMS) 36083690mds 900a®s©0  3080GWmo  0bgMaLEMmIGOMol 35630050900l  3mBAEIJLEO.
6536O™Io go365¢roBgdmmos Bmbsgdos 39BEMgdoL dbsto gbgHamdmbIsmgdol &gbwogbgogdo s
Jsmo g33egbs 3Mm99mby, 39Mdme CO:2 gdoLogdol BMHs. Fo®Mdmagbowos gbgamm3Eodobsgools
olgmo msbsdgdmgy $H9db03900, GMaMEMOEss ©obsdowmo dsdgzols s LobdoMols IsldEBHodoMmYdS
(DVFS), coliggdol s@300mz0l 3mblmeossos s Al-06@gadohgdmmo m3@odobsgos. 33ergzsdo
35M3eggdos 3o3mgdvyemo dmboggdos 35BYdOL gbgMamgngd®Mmdsls s dgbmdgdols gbgMygdo-
3790 Joboliosmgdegdols JoMmgsls dmmol, s TmMol M3Msnbsdo sbbmMiEogmgdmo 9bghag-
30390 336BRIsMm30630L dmeEgErol Fogswomby. gd3oMmormmwo 8909agd0 SsLEGHWMIDL, G s0bod-
Bymo  JgomEgdol  as8mygbgdom  8glisdegdgmos  gbgtaool  20%-sb  50%-0g @sbmygzs
39680 356Lol obodogrmMo ©sbs3sMY0m.

1533564 LOG3Id(): dmbsggdms dsBgdo, 9bgMaMIBIIBHMOMBS, dyMso 3mI3orBHobao (Green
Computing), DVFS, 396805630690,

1.8gb535¢mo0.

©OLEEIMdom, Imbs3gdms d3BgdoL LolEgdgdo (DBMS) FsmOmowaabgb sox®wmwmo obgms-
LEAHOYIEHMOOL GO-9M0) INS35M 3M33MBIEEHL, GMIgeoE MBOHMB39WYmaL Imbs3gdgdol dgbsbgzsls,
050999539056 5 i30Masl. T3S, Bmbozgdms JmEmErmdol g9dudmbgbigomdmo BMHEs, Al-39ddbm-
WMmYP0g0o0L 29630560905 O WOHWMBEM3Zs60 3MIZ0MEH0bROL Fo3MEIWgds 0f3938 9bgMAMIMb-
9569d0l 933906 BOHsL. 2025 emol amdstmgmdoom, 8mbsigdms (396GHM9d0 Amgeom gugddEMm-
9696000L 3-5%-U dmobdstgb, Mo CO2 gdobogdol 36083690 mgsb fystme odgs (IEA, 2025; LBNL,
2025). qb 259mf3935 39bL539PMIO00 9B Y9 H0s IEOYMIEO Ib30MaMgdOL 3:bE9JuGHT0, Losg
969639839dGHOMdS begds 3G0MMoG 0.

9B BEAG0S 9bobowsgl 9bgMAMaRqdEHME dmbszgdoms dsHYdL, Mmamez dyMoo 30md30vy-
Aobaol (green computing) 36083690 m396 s13gd@L. P390 309gbgdm dmerm 33ag390L, doo FmEol
Yi-Cheng Tu-U o Ubggdol 3wdsmdsl s Antonina Sityuk-ol LEo@ool Goms godmgsgerobmom
3505¢9gd0o dmbsgdms 35Hgd0L gbgMamgngd@MmdIls s d9bmdgdol gbgMag@ozwmer dsbslios-
09dgdl GmeoL. gl 3565L369w0 4300535BMBL FmEIWl gBHM3bmEo d5Bgdol dgJdbolbomgzol,
MmIgerog 900egds 9a3GH0MEgl DBMS-qd0Lmgol. bgs@ool d0Bsbos sB396ml, v Gmym®
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AMB6SGINS 356330 I6IHAIBITS TSN RS 3IR3GSR0N 1LOLGIZIBN: 353(MV3I330), SHITEMAIBNIB0 RS 35630015630 336 L33ISN3IBN

d90degds  9bgMamgx39gd@IOH™MdOL  m3GH0d0BsE0s gobgl DBMS-930L  ©@obsobol  doMoomswo
999960, 99656BMBIdMmo 39OHRMOIbLO.

2.306005©0 &gdu@o.

9mbsgdoms  BsHgdol  9bgMMAMbIsMgds JOMOMIEIE IMPOL  535MGHMEIo  3nd3mbg6-
39%0s6: CPU, olzgdo (HDD/SSD), dgbliog®gds s 4936Mm0wgdol bol@gdgoo. s0obodbgds ma
CPU @5 0b3gdo dmobdstgb sg@owmemo gbgdaools 70%-bg dg@b. dogomoms, query processing-ols
QOMUL joins o aggregates dmombmgl domowr CPU ©o3300m35L, Mg 0f393L 9bgGa00l Beab.
03900, 25b6Ls3MNMHd00 HDD, dmobdatgb 9bgtgosls 39908030 HME300L 45dm, mwbsg idle
Mgs00ddo [1].

39099mbg  293wgbs dmoisg COz 9dobogdl s Fywol FmbdoMgdsl  AoaMH0Ewgdolm3ol.
3bsmyom®mo 3OHMdEgds 9bmdqddo, Losa 969MxB03MEo FobsliosmMYdEgdo 0f393L IBsZIM-
490U 2.5-3-x96M dgBL bmMH3sDg. M3M5065d0 96Mmd9d0 dmobdsmgb gbgtgools 40%-b, Mg 35Moeyg-
9605 Imbs3990m9 (396GHMJOOL 3OrIMBdGTolimsb. 2025 fawl, yermdsg®o dmbsggdoms 39b6@Mgd0L
96963M3Mmb3s0gds G90dengds 8%-00g 350BoMEMU, Mg LsFoMmgdl IMmo Joymdgdl[2].

3003mbgbdo 0696m3mbdatgds (%) dobgbgdo 3936gbs g5699mby
CPU 40-50 Query optimization, dowoo CO:z gdobos
computations

03900 30-40 I/O m3g6s309d0, idle LOMBIMU odmygmg3s, ywrob

(HDD/SSD) 69000 9bdotgds

09gbLogemads 10-20 Buffer management 6530900, Bo™5d 3998030
dmbdotnds

2936090 10-20 1gH39MYOOL Foa®mowgds | Hgwol s gbghHaool
565356900

300 1: gbgMymBmbdatmgdol FysHrmgdo DBMS-gddo

96963098399 GHwIOMdOL Jomfgzs Tgbedwgdgeros MaLwOLYdOL dmbds®gdol F933e00 s S35Mo-
AMOHOL EdIGbIMAIEH03M ©9:50090Dg 25000Y435600.00b65890MM3g 330093900  3300535DMBL
E2DBMS dm@gul, Gmdgeog dmosegl:

1) 96963m9x89dGHImH0 Inmbmgbadol Mm3EG0dobsEos (EOMOL M3E000BsE0): GHPOPOE0EO
M3@000bsGHMM00 BMm3MLoMGOYHO 5MH0sD OHMDY, FoaMsd gbgMymgngIBOO 396MLOS
0m350LHobgdl 969600l botrxl. Fsg90m, sdser CPU-©sGH300m30L 3emsbgdo (low-
CPU plans) 593069096 969600l 20-40%-00,, 33069 OMOL ©sbs3smaom. gl 04gbgdl cost
model-U

C=PxXT"
LooG,
e P - 9696905 (969600l dmbdstmadol mbg (Power, 35¢0));
e T - Mo (G9Lrmegdol e (Time, {s00));
® 1 - 35M5393 M0 d5EBLOLMZOL. (35653gBHM0, HMBgoa SHYmdl EOMLY s 9BxcMYosL
FmOOL dognsblls).
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b$dd'J™ 1'ISIS60II

2) obsdorMo dodgzoly s LbobdoMmol dsld@sdomgds (DVES): CPU-b Lobdo®ol sfg3e
96038369cm3bsgo 59;30090L gbgMa00oL botxls, Mo 9bgMool ImbTsmgds 3dwmEmsE sGOL
©53m300909o  LobdoMgbyg. FgLlodsdols, LobdoMol dgdzocmgds 9bgtyosls 36093bg-
m3bs© ©oHMYs3L. 3300939005 583965, BMB 1/O-sdm300qdwwo bsdwydsmgdol eml
d9L5dEqdgE0s 9bgMRO0L OSbEMYdom 45%-0560 IBMY3s. DVEFS-0l dsmmgs d0dobs-
6900 M3M353806M0L (feedback) 994oboBdol LsBsEgdom, HMIgog gbdstgds CPU-L
390650BbML  3gHBm™TbLO  (FgueHEgdol 9x39dGHNIOHMd) s 53539 OML 9bgMo0L
9mbdoMgds 5gdLodsErM 895830MMU [3].

3) ©ol3gd0l WHGZ0MMZ0L JMBLMEOHE0Y: BHMOIPOEOIWO EIGHZOMOMZOL MBsBIOMBOL
(load balancing) dgom@ol bs(33¢0, IG30M™M30L 3MbLMEosEos FoBbs olsbsgls
9696300l sBMY35L 00 gBom, HMA sMLSFOMmM EOLIGOL ¥IZgOL ds GBgMAOL botry-
350 6970000 (low-power mode). s©fgMgb IMbs3g0ms gobmoglgdols (data placement)
90MAsL, Lo g0 (,3bgeo®) Bmbs3gdgd0 3mbi396EMOMYds M53Ybodg olizby,
M55 LEFMOEgdIL 0dErg3s 9BIMPOOL IsbEIMIdom 50%-0560 EsBMYZs [1]. 3 3G0bEO3L
0ygbgdl d9bmdgdol gbgMag@03wyero dsboliosmgdegdol Mm3EH0dobsEoolmgol, Mg dgod-
@905 5Q33GH0MOGL Fmbozgdms 35HgdoL 9bgMaMgngdEIM FosMM35HY3, F9BLSIMOHGdOM
provenance-ols (8mbs3g8ms om8mBsz3wmdols) mzswlsbemoloom (2, 4].

4) AI-0639a6o305: olfogeromo obwgdugdo (Learned indexes) o 3564560960 olfsgarols
0900m@Jd0, OHMYMOOESS Jodw0gMgdeo bsgwgds (reinforcement learning), gbds®gdo
9mb539805 d5HgdOL 35053gBHM0MYOS S MIGH0T0DBOE05T0, M3 890gR© 969MFooL botrxls
5930690b. Fogo0MO®, 39JGMOYwo dmbszgdms dsbgddo (vector databases) dobgrmdo©
90900y 6093gdol (ANN search) m3@odobsgos 0fggzl CPU-U ©sB300mm30L asbanmg-
000 30%-056 99930609056, B3 gob3oMMIGOME0s MBOM 98GO dgdbol SEIYMMOm-

d9000 [3].
393bmema0s ©5BMY3d 396 xmM356LoL 359myggbgdol dsgseomo
(%) 3653560 (%)
Energy-Aware 20-40 5-15 PostgreSQL
Optimizer 9Mm@OGT0ISE0S
DVFS 15-45 10-20 Intel CPUs
Load Consolidation 40-50 <10 Multi-disk arrays
Serverless Scaling 30-60 (33949050 AWS Aurora
Al-Based Tuning 20-35 <5 Learned Indexes

3b®owo 2: 96960H39239dGHwIM0 G9dbmemyngdols 89smgds
9596020953946 DBMS-gd0l 94dbs sfiygds 4o0mfig3qol:

0osblo Gglrmemgdsls s 9bgMosls mMob: 3bmdowmos, MHMI Bmaogho Lsdwmdsmdo
(workload) 969600l ©sBMy3s 0f393L FuMMEgdOL EOMOL BOHELL. 53 3MMdEgIol
23905365 dgLodErgdgeo 2obgds IM35¢I0BbMdM030 M3EH0B0BsEgoom (multi-objective
optimization), ®™37wo3 JHMOOHMNEs© 0m35¢olHobgdl ML s gbgMAosL[3].

065809960 g56gdm: BodMdom sGHZ0M™39d0L 3MET0Z0 33L0gds Imombmgl Lol gdol
3Q33BH0MYdL  Mgoed OMI0 - b 53BH0MG  3mbGHGML (adaptive control).
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0595000000, Sityuk (2021) s0fg®l m3605060L gMmgbyam dsbsl, Gmdgwos dmoasgl 100,000
396mdsl s 0ygbgdls 09bhdoc30bL (benchmarking), Gog dgodergds godmygbgdoyen 0dbsls
DBMS-900l dmbo@m®mobals s m3@0dobsgosdo [4].

e bywmzby®o 0b@guwgdBHol 0b@Ggatozos: 39d@mewo dgdbs (vector search) s OO
96m3560 dmepgegdo (LLM) D60sb Lol@gdol dglsdemademmdgdl, 04993s 5853MOMYs@
DML  gbgMool  ImbIsegdols3.  Imdsgwologol quantum databases  (3396@mG0
0mbs390ms 35%gd0) Tqbsdwrms 3oL 360d369wMzsb0 godmlisgswro.

*  3pMomdo: Sityuk 50b603bogly 3 EH03035G0w6 9i39JGL, OMIgEoE ImoEs3L MrmymMs
9306303960 ©sBMY3sL, 0bg CO2-250mbsdmerd30l G9d30MmgdsL. Abas3Lbs, DBMS-g0do
96960209899 GHMOMOOL 25vdxmdgLYds YO0 0dMJIJIOL FeEMdsYG GdoloYdDY.

5659900Mm39 9dbmEma0Mo 2oMgdm 3mIoz5@ 033wgds s Immbmgbgdo dmbsggdms
05900l FoOrMZ35HgE TgbodsoLs© A960(30L BHMIBLFMMs30L. 9BgMAMIRBgIEHMO™MBOL Lszombo
30 OO MBOm 3608369mmz560 bgds 56y dbmmE 30bsBLYMHO sDMAZoL, SMedgE
39099 5330V, IO J9630MMYOOL s 356MmbIVIOWMBOL FmbM3zbydol yodm.

900 003560 d0dsMmnyengdss Edge Computing-obogol DBMS-gd0l 9053@930s - 0mbsgqdms
053853900l 5RO MdM030  IMYMmdowmdgdby (edge devices) gooBobs 960d3zb9emgboco
59306090L 396G 9e0BYdE FmMbs390ms (396GHMIODY OBHIMMZOIL s BMYsgl Jugerol gbgmyosls
Q5 d5bE30MU. 58539 MHMU, g beol LolEgdsl MBOM MYoRMYOS®E s 96gIMYMIBIIEBHOL.

3608369035605 sLgzg h3969 LEBPIMEHIOOL s MJAMs30gd0L Fqdwgds390s, GMIEIdOE
296L5BE3Mo396 DBMS-900L 969629539 GHO®dOL  300EJMH0w9dg0L. LsgOMMITMOOLM bESbIG-
3900, OMYMOOESS ISO-0L AbRs3b0 brmGmTs@EHomwo 5J@goo, byl dgmiiymdgb gbgtaool botxgdol
3MBBHOMWL, 2505(Y39GH0Wwgdgool MBGM JoBbMdMOZ FoMHM39L s 0bEYLGHMOOL  LogMomm
0003 M5MdL.

2396005 590bs, 3MMYMgLbeEo s FsbdGHIdMEOO Imbo3gms dsHYdO LsFoMMYdI6 9gHm3zbmwo s
930Mmb0 8mbsigdoms d5HgdoL 0bEIAMSE0L, Mg LETMsEgdOl 0dwg3s MBI Fo53MbEG-
Omb s ©993M65308MM0OHMB gbgMaool Imbdadgds. 53 IbGOZ, 833w 35M9d0L d0ge v3Ms0bsdo
390999539010 Im©YE0, HOMIgeos 59Mm0s67dL 100,000 96mdol gbghmag@0zwer dmbszgdgdl s
09ygbgdlL benchmarking-b, §o®0moygbl bywy3zgmgliem Fogsoml, Gmym® dgodwgds 9839dEGHVIMs©
9oOHMM 0O 35BTE00L 9bgMHMIMbIscmgds dmboizgdoms 35Bgddo [3].

3. 9830600 99093990 ©S 3M5dH03YMOo §38MEPOEGdd

306390 360936903560 b5d0xgd0 53 0TSO0 gd00 453900904905 X JO 300093 2012 Hgeb
5 99L396M0TgbGHMEOE 53BH30EJOMWos, HMmA 96gGymgzgddGo DBMS (E2DBMS) dgdergdl
3959306 9bgMaool botxo TPC-H 39bR3s6390Bg ssbemmgdoo 20%-om, Mo w9sgme d60dzbg-
m3960 99009305 0bEMLEBHM®oOLm3OL [2].

Ubbgoobbgs  39dbmemyoqdol  3mddobsgoom, goblozmm®madom  ©obsdom®mo  dsdzols s
LobdoMol  JoldBHodoMgdom (DVES), ®mdgwog CPU-L gbgegool dmbdsmgdsl 9353806090,
domfgme odbs CPU-U 969600l @sBmy3zs 30%-0b gsMawgddo. §ddoMowmwo d9wgagdo 96396900,
6580965 91399BM05 DVES 3gdbmemmaos 9bghamm3@odobogosdo.

36506580 2021 Hgels 49bbmGOE0gwgdeds Ladowm@g 30mgd@ds, 30093 MBOM 0009 Fo30
390092900 3odmoem: 12,000 99bmdols dmbszgdms dsBol dsMmzom, 3Mmgd@ds gobsbmdiogws
96963008 50%-0560 @OBMYZs  5YOWMOMH0OZ doxgBdo. gb oMs TbmrmE 93mbmdommo
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L56RYdol IMIBEHobos, 9999 bsmgEo Bsg90m0s 0doLy, vy MHMyMG Fgodwgds dmbsgdms
05Hgdol benchmarking s ®m3@030%s30s ©ogbTsMIML J399bols AsldEHodom gbgMamdmbasmgdols

95399GIO Bo®n3sL [5].

Lol gds/fystrm ©5DMy3s (%) 3960xmO356Lo 3MI96@s®0
E2DBMS (Tu et al.) 20-50 93069 sbs3otgo | CPU o obzgdol m3@odoBssos
36o0b0ob 0By (Sityuk) | 50 N/A 39600900l 9bgMag@H03s
PostgreSQL DVFS 15-30 10-20 1/O-bound workloads
Cloud Serverless 40-60 (335¢0905©0 AWS/MongoDB

gbMowo 3: gd3oM0mwo d9gagd0 bbgoabbgs Loldgdgddo
4.00553369.

Bo@oMgdemds 3349350 9h396s, md Imbs3gdms dsBgdol gbgMamangd@IMmds s©o® FoMma-
296L FbmermE 30(6m GH9gbmemyom® 459mf3935L, ob 0das yM®o 30i3MMEo g3mbobEgdol
2496mgmgge Boffos. dmbs3gdms dmEmermdol 9dudmbabzom®mo BMws s Al-Egdbmemyoqdol
06@gblomMo 250mygbgds LsFoMmMgdl obgm 3mA3wgdume BoEAMIGOL, GMIdOE OHMLS

9696300l MOl M3E0ToE® doesbll ¢ bEwbagarymegb.

659630 gobboeo 9330M0veo Jwgagdo s MIMMOEo IMEIEgdo M8 body 3wb-
59966 336509 0y30y35bL:

39dbmmyommo LobghMyos: 0lgmo FgmMEYdOL 3MTDOLIE0S, HMYMMOES OBITOMO dsd-
30Ls s bLobdo®mol dsLdE00Mgds (DVES) s ©olizgdol ©s@G30mmgol 3mblmemosgos,
Lodw)oengdaly 0deg3zs CPU-b 9bgMamdmbdstgds 30-45%-00m 899306M©qU.

9968056130680l Gmgro: v3M506530 2021 4obbm®Eogmgdmeo 12,000 996mdols badowm@g
360m9gdBHo oo s@aLEMMIOL, M dmbogdms dsBgdoL LHME FosMmmZols s 9bsEroDBL
8999305 MHgbMLYdOL 50%-0560 EsBMY3d FMOEBMU. 50bodbrwo IMEYEOL 5I3ESE0S
DBMS-9880 g6Hm3bmmo s OHgaombaymo  dsl8@Hsdol  dmbodm®obaobmazol 3Gom®mo-

A9GHME0 0ToOHDYGDSS.

3 BH03e03530M0 989dH0: 969M3MmIBIIGHIO0 Mm3GH0T0DBIGHMMIOOL ©sbgM3s (Boyo-
womo©, E2DBMS dmgmo) «b6Hmb3geymal sGs dbmem@ gobsblvyd Lobagdgwl,
6599 9608369mgbo 5930690l CO2 gdologdl, Mg 3063060 3sbvbmdl 2025 ferol
930 MI0NO 353393930

dmdsgemols 3g9Mb3gdEH03900: LsdMTsgwm Q9630MaMYds ©353806MdM0s Al-Bg ©OxwA-
690 933MISGHMO GHbobymab, 399BHMMMEo dgdboL seaMmM0mIGdOL IbBZGHILME ©o
3Mdg35@056 39ML39JG03580 - 3356@MMo Fmbsgdms BsDYdOL 3mGgboswol smz0-
LgdL6.

bodmemmE, 9696MM9n39dGIM0 Fmbsigdmes d5Bgdo (Green DBMS) mbs 0zl 0bmbG®ovye
UEHOBIMEHO®. 930w gdI0s 833g35M9d0Ls o LEbgEdFoxnm MFygdgdol JnmMmEOboMgdwwo
9domds obgmo (3569 MgaMmsEogdol dqleddbgws, Mmdmgdos MbMmbaawymnab soxzdrwmo
L9dBH™MOOL  FEPMEMIL S ZEMBIEIOO  GbgMRIAHOINIWO 3OODOLOL Y3, FmTogown
331939030 B3m390 b 35390091 AL-06EgaMe30sls s quantum Ggdbmermaogdby.
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COMPUTER SCIENCE

ENERGY-EFFICIENT AND SUSTAINABLE DATABASE SYSTEMS:
CHALLENGES, TECHNOLOGIES AND DEVELOPMENT PROSPECTS

ZEBUR SURMANIDZE

E-mail: zebur.surmanidze@bsu.edu.ge

Batumi Shota Rustaveli State University

ABSTRACT: The article discusses the significance of energy-efficient Database Management Systems
(DBMS) in the development of a sustainable digital infrastructure. The paper analyzes the increasing energy
consumption trends of data centers and their environmental impact, specifically the rise in CO: emissions.
Modern energy optimization techniques are presented, including Dynamic Voltage and Frequency Scaling
(DVFS), load consolidation, and Al-integrated optimization. The research draws parallels between database
energy efficiency and building energy performance management, illustrated by Antonina Sityuk’s energy
benchmarking model implemented in Ukraine. Empirical results demonstrate that these methods can
achieve energy savings between 20% and 50% with minimal performance loss.

KEYWORDS: Database Systems, Energy Efficiency, Green Computing, DVFS, Benchmarking
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05 MV IMB00

063635035

1LY JIN63(M 3(M33560d530) SbSFLASBEHRS 335LNBVNGN TS0
35R&d30L AMBORXY3S LS LSLHIIIOL LSAIBI3S

05 3MVIMB020
9. 8bsds: 1a.motskobili@bsu.edu.ge

8502900l Js Hbosz9cmob bsbgerdpognm «bozgGbodgd0

S3LAESIEN: Mbsdgmmgg bsgmnmobym 3md3sbogdoliogol MBmsgtglio 3sdmfi3g3s 335¢0BOEOIMO
3bagasBMmEs 39MYB0L IMDBo3Zd. LGsE0s 98mdbgds MgaMglbome sBsEroBL, Moms Bgxsliogl sbad-
90vyemo bGwIbEdoLS s 3MMLESTMEZMYdMEGdOL MGomEbmdol G9bnbos s Imdsgsmo 3Hmy-
Bmbo. obGMMoMEo dmbozgdgdol Loxwydzgwby 583565 LEdOEMo BBEOL &Ibwgbaos: b wgb-
3300b GomEgbmds Lsdrysarm Fgwofsdo 2-3 gHhmgmEoo 0BMEIds. s0§e0sbo 3Mmabmbo dov-
00mJOL bBBoEMH BOHEIBY, Moz LsFoMMIRL MYIMMEBYOL 3Mm3Eglgdol goxsMmmgdsls, Lalffsgerm
36359900l 45de0gMH Yol s 5¢058056MHo HYLMOLYdOL 4MAYEZ3056 ©IIRT3L. 3330l dg®g-
3900 5©3LBEGHMMGAL, MM §OHRogzgo GgaMgLos FomdmoEagbl 9xgdBnIe 0bLEHGMAEAEL dgbgxgbymo
350559390 gdgd0l FbsMsFgHologol, sLobsgl Mgsem® G9bwgbEogdl s byl wmfigmdl 3mdds-
60gd0L Mo 9630msMYdsl s 3MmB3MYEEEM06MdOL gsbMEaLs.

15335640 1LOGY3IB0: LszBrmobam 3m3sbogdo, MgaMglormo sbsemobHo, Elisgdgdol 3Hmybmbomgds,
3053056v9M0 HYLYMLYdOL EogA3s

d91539¢m0. 0565990MM39 LsHBZsMm 0bEMLEM0sd0 (L53MMObam LBYMM) 335¢O0BOE0YMHO sbogr-
20DOHS 3500MJOOL IBOGOGHO JOMN-9Mm MTMNZMIL 45dMF3939L FoMTMoyabL. 33eg30l BoBsbos
oLEGHMMoMo  Jmbs3gdgdol Lsxgdzgebg LSJIgdoL GHYbbE0gdol 0IbEG0B0EOMds s
9353500 10 Herol 36mabmbol d9dmdsgqds M9MaLomeEo s65¢roBol Igmm@om. Mbsdg®mmagg
Lo3OMObym  3mB3560gd0L  LygdosbMdsTo gMo-gho IB0T3z69w M350 godmfiggzol Hotmdmoygbl
3390RB0E0YO0 5HoEgsBMH©s 3500MJOOL IMDB0Zs s B0 EILEJIGOOL MAYE35000560 Q)R-
3. 3oblogMmMgo0m  5dBH s MHos  BEGHWYBGHIOOLS s JMBBEITMNIZMYIMEMS  sLOJIgdOL
©0659030L 565¢0D0, Mo 0lbobo HoMmdmoygbl dmdsgsen 3GMMEBglome MHgbMLL LsBEZsM,
mobGH03obs s 3gdbo3emo dodsMmErgdgdom.

50 3mb@E9JduEGHd0, H3MmEIbMmdMm030 565¢0BOL TgmMEGdIOL godmygbgds Lodwmowgdsls 0dergzs 5Mo
dbmwmE Fo®brmo gbwgb0900l d9z35L9d0L, 50599 MB350 2563005MgdOL 3HMabmbodg-
00b. LAG0s Fm0o3o3L Ls3Mobym 3md3960s80 Iloddgdemo LEIBEJOOLS s 3YMHLESBMSZ-
90900l MHom©gbmdOL 3MMPbMBoMYdL MgyMglomeo sbsgoBol dgmmool gsdmygbgdoom.
5b59900Mm™m3g dMmIom dsDBsMmDBY LGMEIbEHMMO MHYLMOLO FoMmBmowaqbl 360d3bgwmgsb LG M-
A0 BOJAHMOL, 2obLo3MNOHGB0m LEBEOZSIM s Loz™mobym bgdBHm®To, Losg JoMgdol
0939@)0 3obsbaErgds s 3OMBILOEo A5B3005M9ds 3BOEH0IMWs© IB0TZ3bgEM39600.

33w930L doBobos obEHMMomwo Imbs3gdgdol Laggwydzgebg Mom©bmdMogo dmogerols dggdbs
5 300¢93b6m 500 ol 3Hmabmbol awagbs [1].

390mEMEMy0s. 33935 98Abgds §OHxR030 MYacgLlool dmgwl. s0bodbmwo Fomgdsdozmneo
0bLEHOMIGBE0 499myabgdmer 0dbs olGMMmomo Imbozgdgdol olvdwdsgzgdMs®, Mo3 BsdsEgdols
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00935 ©oR0bEIL 393d0M0 ML (fergdo) s slw]dgdwo bEMIbEHIOOL/INMLETMNIZMYO-
©900L MomEYbmdSL dmeol [3].
0mbs390900: 3393500  259mYgbgdMEos  Lo3Mmobam  3md3sbools Imbs3gdgdo, M™Iwgdos
sbobagls:
o X - bosbas00dm 3gMoml (Hurgdo);
* Y - ©sbsgddg0meo bEvEgbBHIOOL Mam©abmdsl;
e Y-ob ogmGone 36083690mdgdl, HmIwgdog Jomgdmeos MgaMglowmwo 4sb@mEgdol
Log31939@BY.
0mbos3gdgdo 9639690l LEBSBOEIMHO BOHEOL  BHgbwgbEosl, o3 Fommomgdl LEGwWIBbEHMS
5599900L ymggefierow® BOHEIBY. MYJaMILloeo ImEIErol gobEmegds dm39dvwos d99¢09x0
BOOHIME00:
y=mx+b
LogoE:
e m- HBOOL 319303096G0 (BHgbgbiool LoRds®y);
e b- 530bx35o0 §g3z0o (Lofyolo mby).
Excel-ol g00mm3¢0900L 99009250 J00gdv)eos:
e m= 265
e b=1686
2450635600900l J9gAs© 3H9Izm, MM 3OLESIMIZMGOME LEHWIBEGHIOOL OoMmEIbmds
L5FMoMmE Hgrrofodo osbEMmgdom 2-3 9MHMIME0o 0BOIDS.

X bosbgomndm Y 8mobm3ba Y-ob ogm.
3gfhomeon d6003b6gam.
1 20 20
2 23 22
3 25 25
4 26 27
5 30 30
6 32 33
7 35 35
8 38 38
9 42 41 m b
10 43 43 2.65 16.861
by.1.

90@g0)wo 899a900L Lygdzgebg 89330dwos 39353900Mm J13E0 ©sL336s:
gmOImsdo MgRMgbool 3mgxzo3ogb@oL (M = 2.65) ©s sgobxswo Hgzmol (b = 16.86)
MmIgeog sbobogl Lafyol ©oboddgdol mbgl godmygbgdom 309gdMEMmdm, MM ELeddgdvEo
UEHI6EHIOOL MoMmEPIbMds YM3geHerom®ma© LsdwsEmE 0HBMEIds 2-3 JMHMJMEOom, bom Jm-
ol bsxzmdzgwby 2s0mmM3E0wo MgmMomwo 860d3bgwmdgdo dsdlodsgrm®ms dosbermg-
005 BOJBHMBMOZ dmbo393gdmab [2,5].
099 X-0b Lafyol 360d3bgemdo 303009000 30d0bstrg Fganl, 3GrmybmBbol dggagdo sLgmos:

¢ 1 {ewob 99999 — osbermgdom 19-20 sbisgddgdayeo
¢ 3 {iewob 99999 — osbeErmgdom 24-25 sbiogdgdyeo
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¢ 5 {iemob 99999 — osbermgdom 30 @sbisgdgdmeo
e 7 {iewob 99097 — osbermgdom 35 @slisgdgdmero
e 10 ferol 998099 — ssbermgdom 43—44 ©sLoJdgdmemo

33930l 3OmEgbdo [obslfsmo 3MMEbmboMmYdOLM30L sOhgm 0dbs fMxogzo (bsbmgsbo)
930900l 9gMEO, BssE dmbsggdms sboeoBds sh39bs, MMI LOYIgdMEo BEGHIBEHJOOL
©5096mdOL 330 gds HslosMYOs BGHIdOWIMHO s MBF0TI3Mo BOHEOL 3H9bw9bizoom.
2©0b08b)e 990mbgz93590, HOHB0Z30 IMPYEX0 0M3Egds 439wy 80Bsbdgfimbogr doamds, 30650-
56 030 MBOHWB390gMGBL BoJBHMIM030 O PIMOHOYEo IMbs(399900L Bodlodowrwye FosbErMmgdsL.

0658030 HgamaLool 250mygbgdol Lsgwmdgzgul Fo®dmaoygbl dmbsgdms sbsgrobols ggys©
3°9m3mgboro LEsdowOO BOEOL FHgbwgbios. dmEgwols Galsdsdolmdols dsB39bgdgwro (R?)
9d0obemgdmeos 1-0b396, Mo J00MGIL BodGMOIM030 @S 3MMABMBOMmYdIMo Fmbsigdgdol
dE0g6 3938060y [3,6].

3b59399190 LEAHMEIBEHIOOL 10-Ferosbo 3HMabmBo. godmmzwgdol Jobgzom, sofjerosbo
39600m©Ido  EsLJIYPNWMS MMIEMBS Q50DBMPYdS b Mgdom 26-27 JEHNIIOm, M3
395003968 osbErmgdom 150%-056 BEOEIL Lofyol Boh39bgdgErmsb Fgodgdom. 3Mmybmbo
909m0mgoL, OHMA Loz Mobym 3md35605L ggbgds 8BGO BrmbM3bs sboERsBMES, 335WOTBO30G
3900M9d%DBY, M3 LoFoMHMIIL M93MBHObYOL 3OHMEILYOIOL oBIMMMYdL, Lolifoagenm 3MMYMmTIOOL
39909935l 5 JMAJZ5056 505056090 MglOLIdIOL oYYRBIL.

300900 36MmbmBo FoMmomgdl, MmI LogMobym 30335605l 96905 FBsM©O Tmmbmgzbs
UAMEIBGHME 3500Mg0DY, B3 LsFOMMIGIL M93M1AEHOBYOL 3OMELIOOL AIBIOMDMYGOSL, Labffsgwrm
36MHMaM53g00L 459e0gMH AL S 5053056M0 MlMLYdOL MHAGEZoE00 sa9aTZL. 5©0bodbrEo
0mbs399900  99bLagzmmMgdom  IB0dzbgErmgzsbos  IgbgxdgbEHolm3zol, ®sash odwrggzs glsd-
@90@MdsL Fobolfo® AsboLBMWIOML  35MIOOL MOMEIBMIG0Z0 LoFoMmgds ©s 99d0MEIL
3900M930L ©IBOEOEGHOL MHolo.

693M09b6c5309%0. 33930l F9IJ00wH FodmIobscg, Bsdmyserods dgdgao M93396-
530900 L53MHobym 3mI3sbogdolmgzgol:

0930990630L  35R5G:0985: 5730 JOJ0s 9HIWRIHOOS 350MGdOL IMDoZOL LEH®G]-
30900l 25dwogMgds.

5350090029650 02565036020 2d5: LOg3EM 3BIMAEMSTYOOL FoLSRGOS BogMmTMEOLM LsBrgsM
UEobIMEHYOMb.

UA®3AI8009¢70 03898035 5005005600 MglmLAdOL 4MHAgE350060 sMmz0l LolbEgdgdol
©bgM3s  3mA35600l JEAMOEO  A9B30056Md0Ls s 3MB3MMYDEHBIM0bMdOL  bermbagwn-
1594Ma35C.

©3133365. 33e9350 9B3965 Lo3MMObam 3mI3s605d0 LLYIgdIMEO LEMIBEHJOOL BESBOWEO
DOEol 3H9bwgbios. Excel-ol dmbsgdgdby ©oymbmdom asbbmMiEogergdmmo Mgamalorero
3b650B0o 5QbEGHWMEOIRL, MMI §OHR030 MIaMgLool dmEgwo 9xgdE0sbs sfgdl dmbsggdgdol
0659035 s MBOHMB3ggmzal 3ogGmdIMH03 s 0gmeHovYe 860d3bgwmMmdgdls memol dsglodsr®
905bEMgdsl. 53900 ImEYErol Loggdzgebg dgagbods smfigr0s6ds 3OMYbMBIs sh39bs, MmI
ULAMEIBGHMMO 35MIOOL Mom©gbmds 360d369wmgbo o0BM©Ids, Mog HoMmTmoygbls dyse
15x3A39WL  5©sd0sbMEO MHYLOLYdIOL MHIY3500560 EIRIRTZ0Ls s B93OMEObYOL 3OMEg-
LgdoL M3EGH0ToDs0LMZOU.
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330935 5QsbGHOHIOL, HMI MoMEIbMIM0Z30 g0MPIdOL, goblisgzmmMgdom HHx0gz0 MgyMglools
9900mOoL 253Mmy9gbgds, FoMmoaqbl 9539J@M 0bLEGHMWAgbEL 39bgx 9o 350s§Y39EH0Lgd9d0L
900900l 30m3gldo. JowgdvEo 99gag00 SLabsgl sMLYdMEro dEYMISMIMOOL MYsEIYH LrEoml
5 byl Mfymdl LogMHwgobam 3ma3s60900L IEAMS® 29630005MBIL s 3MB3IMMIDEBIOHO0BMdOL
DOEL.

COMPUTER SCIENCES

ATTRACTING QUALIFIED YOUNG TALENT AND
EMPLOYMENT PLANNING IN RECRUITMENT COMPANIES

IA MOTSKOBILI

e-mail: 1a.motskobili@bsu.edu.ge

Batumi Shota Rustaveli State University

ABSTRACT: One of the most significant challenges faced by modern recruitment companies is the attraction
of qualified young talent and the long-term planning of their employment. This study is based on regression
analysis aimed at evaluating trends in the number of employed students and graduates and developing future
employment forecasts. Analysis of historical data reveals a stable upward trend, with the number of employed
students increasing on average by 2-3 individuals annually. A ten-year forecast indicates the continuation of
this growth trend, which necessitates the expansion of recruitment processes, the strengthening of training
and development programs, and strategic long-term human resource planning. The research findings confirm
that linear regression serves as an effective tool for supporting managerial decision-making, accurately
reflecting real trends and contributing to the sustainable development and enhanced competitiveness of
recruitment companies.

KEYWORDS: recruitment companies, student workforce, regression analysis, employment forecasting,
human resource planning
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Jen.gealids: besik. bolkvadze@bsu.edu.ge
80900l J0s Hbosz9¢ob bsbgerdfogm «bozgGbodgd0

SBLAGSIB(): sbGH03MMHo HMTOL 35630m5MgdL, LsBMYsEMYPIMH0Z3-3mEoE03MMo fymdomgdols s
2963000560980 LsFsMMNEYIdMH0Z30 LolEYdol 353 MMsE, ddesgM dodal sdmg3s sOLYdMO
93b6m3039Mo LobEgds s dolbo Ggbsdsdolbo 93mbmInzmMo MMMOgHmMdYd0, M39s3 d0E0s6MdsT0
9390 Gmdo Lsm3mbggdol gsbdsgemdsdo sdgos balsbgmifomme. LimMgo SsdoGmdsg, smbodbyymo
035LsBOGOLom, PMgbsg 30 It LsdgEboghm obEgMILL of3g3l 03 BogolGMmowmeyMo JodoMoyy-
@©@90930L dgbfjogans-sbsenobo, MmAgdlsg g8dbgdmms MMAoL 93mbmdogol BMbdsombomgds, sBE0-
37900 3960mEoLsmMZ0L  obILOIMYdYo 60Tsb-0530LgdvIMYdgdOL  smZ33eoLfi0bgdom. 53olmsb,
50965390 3603369 m35605 dobo 065990MM39 930260MB039M LOLEBHYINLMD 35MoEgEPgdOL §o3¢gds.

1533564 LOGI3IB: BEHOIMBO GMmTo, Jnembsdo, bgdbmbo, 3GMZH0330s, OBsGO, ghsGomdo,
dgbLsGoMLo, 5MgbGsGomLo.

d9Ls3eol 853096). HMIOL LobgAFozgml obGHMM050, HMIMOE 3BMOOWOSs, Jsdmoymgs Lsdo
9G530: 3gx9ma babs (d3. §. 753 —510 §f.) [OGmdob Lsdgzm], Hgldwydeozol bsbs (3. §. 510 — 44/27 §F.)
[Iob OHgL3YBdO3s] s 0039MIGMO™Ms bobo (3. §. 44/27 — ob. §5. 476 {i§).) [GMIoL 0039M0s]. Lodogy
39600l 3563530 Md5d0 93mbmdozs 30maMadms Lobgwdfomnm Hgmdols s LsdsGmegd®ogzo
LobGgool dyMdscmgmdol dgbsdsdobs@. 0bLEGHOGHME0MMOI®, 30BLYIEdMLB, Lgbs@Emsb s Lbgs-
QB35 993D Labobm 3Mgd9d™b (comitia curiata/centuriata/tributa) gHmo, Bo30LEHMoGOL 96w
M3o0qlo Msbs3EIOMdOL 30MOL 93MbmTozol dodsMmmIEgdom FoMdmowaqbobgb 339LEMMgd0
(quaestores) s 396%mMgdo (censores). 339LEGHMOYOL, Lbgs 36093690356 BmbJ3090096 ghms,
d0005©5© LORbIBL@ 157dggd0L 2s6029dMdS s bsbobol BosMmM3zs 935¢gdMPIm, HMIgEoE3
BoGMOBOL Bods®mdo 0gm A5bmMg3LgdEN0. F50) M3I30MZ9WsE JMbLvgdo Bodbsgwbgb, bmerm
0m305690000 Lobogbm 30905 0MBg3s. 585bmMsb, 339LEGHMMPOL 96 3Jmbosm  Lobgwdfoxm
530656LgdOL 49639030l RWgds Lgbs@ol oYgboEIgdol AsMgdg, A9MEs 03 botxgdobs,
OMIgdLsg  MIem@  3mbLbEgdo  2of93wbgb. Lgbs@o, 0539 MM, bLBOIMEZ©
LobgedForm bstrxgdob 3M0MMOEGYEH™ME F0T5MMNEgdgdL, Bso FmMob LsdbgM® doXgEOLS S
L5BMYPIPMIIN030 3MM9JBHJOOL o50bIBLYDIL, MoE Fols 30MHPI30M 535380609ds 93MmbMTo3MMO
3m0o@03ol 899853905Lm9b. Mo dggbgds 39bDMMgRAL, o0 935¢gdM0Y Tmdogmsdqos Jmbgdol
395351909, B0 JESBYOIW WIYMBS S FEP0sbo LEbYETHogM Jmbgdol gsbzotyzs. xgM 3093 d3.
0. 495 Pl d90meadme 0dbs 9.5. HM00gd0 9699 A5sloboEaooL sL3MIBO GHIOOGHMMOMEO
9JOMNYIM9d0, Omdgwmsi 860dzbgemmgzsbo  gmbjgos  930LEMGBM©Im  FMoo  Lablmgdol
9md0oBs300L Loddgdo.

doMomdo bsffomo. 93mbmdozol Jmsgzs6 ©oMgdl FomBmoygbs dofomdmddggds o
35360Mds. 80(omImJdngdols 45630ms6gdsl byl MFymds bsgmaogmo dofjgdo s I3yHmdomo
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©9)Mdol 999mbgg35d0 30fomdgmmdgmgdo 3:mwmbgdl s®mdg3wbab Homdmgdol Lodwowgdgdl.
3360 LRIOMLMD 39380MJBOM 3BMBOE0S OBl s LyJuEOMLOL 356Mb3HMmgdEHo
(93. 9. 376 §.), Mol gotengddoi ofigbis Lobmyom dofjgdby (ager publicus) gobLabmgGmwo
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JL9d0L s3MMME MIRMOToMS 353930. F5000 MIBMOHTd0 JoBbs 0Lsbgs Jofgdol JzoMgy s
L58moeem dglis3mEgoms 3Esliols 4530gMgdsls, oms 890306093 )woym MEmBIEMWOo 3egdlol g3m-
B03036M0 3059MmBogds S F90¢gd0LEY39MOE SVIMBHIHOEOYM BM305¢MEOHO OFIOMECIMDS.

GmO3 36mdowos, ¥9M 30093 IgRgms bobsdo @sogm HMIol Lobgwdfoxml dmbsbagmds
LME0SH G39bJd®. 0MOMIE IS0MOL30MYOINE JesligdL GHMToL Mo OLEHMMOOL #obdsg-
@d590 {966 doBH®moombigdo (patricii) s 3¢rgdlio (plebs/plebes).! Igxmdol bobsdo s
M9L3dE030L 30639 39MH0MEA0 35FGHM0OE0MLYId0 IEO0EMPIOMEDBID, bmEwm Jwgdlo MoES3-
©90MQY, M3Y0 om 56 o5BbsM L3ToMolo dofiols 6533909d0. 5T5L oL MHymds bgwls, Hma
dofioll oo bsfowo as3moygbgdms dglogmbergmdol doBbom, Mg dofol gmbool 9gbmwgzsl
296530603905 s oML MMBOHOES SO Jealigdol 93mbmdoz e Logwydzgal. Jglisdsdolsc,
bdoMs olobo 0dMgdmEo 093696, Lglibo s90Mo FoMPobgdMEMosb, MOl Aodm3 gd39m©byb dsm
bogoErm 3sdsensdo (mancipium). sbgo 306U gHim©adms ,69Jumbo” (nexus) 6w GoBogMGO oMo,
MGG 39O 0g4m 5ol IGRIMIMOOL Tgdmbggzedo 98498535 3MIPOFHMMOL LoloM-
3900M@ 56 45dbsM0Ygm dobo dmbs.? 30039 98mbz93580, 93505 YdME0 30600 065MFMBIdLS
053069BGOSBs 5 Lodmdogsdm WREgdJOL, beagm JmbgdMogzsw ol dmbols dbgogls @sdm3o-
9090 0g4m Mo30L ddGHMBDY. bgdumliols 0bLEOGHWAEO 39mdds sb. §. 326 Hgub 9.§. 39@geroml-
3530600boL 3obmboo (Lex Poetelia Papiria). s50lsbod65305, ®m3 Gemdol Lobgerdfhogml doHoms
L58wgdom doemals 995 96@bgb 8mbgdo, MHMIwgdos 3s030393wbo 0943bgb bozmmsb (instrumentum
vocale). 3o 9O BsGOM© 09496900bg6 LmRwol IgmGBIMdST0, bgemlibmdsdo, dswsmmgddo,
LoBMYPMGOMH03Z LoddggdLs s F0bsdgmMbgmdgddo.

HmIob Lobgedfoxzmdo sOgME g&Hedbg sOLYdME 93bmI0IME MOMOIGNHNMOJOL 356 3-
3999fos© 5G9 0Mmgd®s 1939 gb0 LsdsMMEGIM030 BHMSJGHGH0 — .. »12 KoL 356mbgdo*
(Leges XII Tabularum), Hmdgerog dgaqboos d3. §f. V bo3zmbgdo s, Lbgs bogombgdmsb goma,
95995 0lgo 93MbMT03MO 35BIRMMOIOL, MMAMMOES: GO, 3OM3EI6E0, 5o s bbg. Fsgswoma,

1 06mos g9b6353e0md580, HM™Bsvgeo Lobgedfogml go630ms6M5d5Lmsb JHMS®, LsbMysEMgdOL LrE0sEHHI
LEHOIEHIO0 MROM 3MI3EgJuOHO S POBINYEEMYOMEO Loby JooEm s, Fglodsdols, Fodmozzgms sbswo
beoowMmo  Mggdo. 39MHdmE, MgLdMdwozMmo s d9damd 033gM0Mwo 93mdol 296853 MdsTo  3sHEo-
3OLYdIMD S 3¢ gdLMLD gMMO® Jodmogmames Lbgs Xavy53gd03: Imbgdo (servi), 3ceogb@gdo (clientes), boadowgdo
(nobiles), 93303900 (equites) o bbgsbo.

2 B9gumbob g3sGEqdTo 358LglbgdgL 3Jmbs FSOH®M MBIV, 39O, 5L Fggdem MHZOLNBIGBS 5093390
903500LsM30L, 35cob 53MMYBs3Y 3593FILgd0Bs 03MEgd0m LEBYTombY s ogLaXS LOIZLOWOMS3 30.
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2490059H0Es GgLsds3oL Lsbom®L 96 MBOMHMBIgEYMmEEs Job s3T9YMBOGDISL bbgoazsMs@ —
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500 39650009 FoEIMms ggbs oo La3MMEIbGHM 356533990 Mfigligds AglbgdeErgdL.
5056096, 35039 930 J0TMds 3MHJOOGMEMGOLS S IMZ5¢gdL FmEOL MECOYHMNMOSL. 1S3~
3063905 9m3o¢gl 90EgMEd 390339990 boTMOZ35mM 35S, Aol A9BTogEmdsdo gogol
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90™gdMmo. 50Lsb0dbs305, MM 00EOMObEIEo GHMToL Lobgwdfoxml M3 35¢gdols dsmgzol
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MH0Iob g3mbmBozolsmzol MEbm 563 LwYBdloEoMmgdOL dgdoboBTo 0gm. Fogse0MO, 00539 350wl
2305391L0L Loboerbm GHM0dMbo 9Mdosmdols 3g9Hom©do, 39Mdm, d3. §. 123 §gwl 990mmgdme 0dbs
9.9. »399600L 396mbo, HmIgwoE 0m35wolfjobgds GMdsgwo Imdswsdggdolsmazol 0sgo 3ol
QM0y90sL.5 51939, 36MdOWOos GH0dIMOMLOL 0339MoGMOMOOL bsbsdo dmlsbergmdolsmgols 1ssa-
fc000bo »3OmMmEabEM Lgbbol gs:399s Lsdo Jogrombo bglEgMEowLol’ mEYbmdom, HmIgeos b
dmbdoMgdmes 9935b9m0 35¢gdoL IGIMZOL, G953 Lomsbsm T9E9a0 396 ASTMOMM.

o3 999bgds 353MmdOL (mercatura) 4963000069050, ol LEGHOTMWL sdEg3s MMl Lobgerd-
foxnzml 8gdsmgmds, GOL godma, Fsgowoms, 0dmmobogwo bsglsymMo dMboobomdo
003¢90M©s BMGBoMm 35FHMdOL 396EG. sB939 I6083b9wMm3560 0ym 9.§ s30MLoL ABOL Aogz356
(Via Appia), ®m39¢0@3 GmaL bodbMHgmmsb 5353006058 s 36MdOO 0ym, GMmymE3 ,MHMIoL 3Boms

39U 560l 3Gl 3MH03300b 3003560gwo 3608369wmds. 8mgz056980m, @E0ML 3MBIoNL bryasl oddedvIOol
599450900l 3987y, 3OMIZOH03305 50b0dbs3s 08 30MHMs LS, MMIWIdOE (bsPIdM©BIL 356Mbyscgdgw s
GHmdgwms  Jmbgdog 993980 90sMg0mEs  30BROLIS30L.  s0EB0dbsg0s, BMI  WomobmE  9bsdo  Lodygzsl
»300b3M03300“ (proscriptio) sdal LHmMgo Bgdmo blgbgdwmo 960dzbgwmdgdo: 1. boxsOm 4bEbogds Jmbgdol
399030l Tglobgd; 2. Lok sMm gobbogds 356mbysMgdgo 36mdol dglisbgd.

4 Bog9m0ms, 36MmBOO0s B35O3N Bl 303gOMBolL 3MBLmEMmdOL EOML HGMBol Hgbddeozol ddsGmzgwo
9o@ob §obsswdgy 99mddagdol dmmagol - 3oGowobsl Los®Bgzbm a306mgds 9.§. sbswo BobsblbGmo Logdol
(tabulae novae) 59mggbgdols Gglobgd, HmIgEoE Im0(3930s 3gMAM 306930l 3sengdols BodmfigMsls s 890(30MgdsL.
21939, ALyeglbo 99dsboBdo 0dbs s8mygbgdvIEo gooMl 0ol 3golMmOl FTsMMZYEMdOL 3gM0Mm©T0, MOMo3
9m35¢g90L 00mMgdol Igmmbgom 99v99306Hsm Lobglbm sz 0sbgdgd0

> 0g99eolbdgds 356mbo, 0wgdwo WMEoML Beogbol 3mBLmmmdol 3gMom@do (39Mdme, d3. §. 86 §.),
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Q©sb3s 3MMmEILooL  30egy0gdL. 500 dmbsfiorgmdom ymgger dgb®g Mgl 0TsOmMIdM®S
05BOMBS, HMIgLss 69bobgdl (nundinae) »fimgdbgb.

Lobgedfogml 3vdogo Lomds®o EYMIsMYIMds FmombmgEs FgLodsFOLIE ASTIOMME S
mOA560D90 s LobGIdsl. Bwo (smoby®ms, pecunia) dmIEObsGOYMIL LOEHY30©6

pecus, 53 Logmbgwl (306vEY3L) 60dbsgL, MoYb OMITo 153I30M39EIIO BYIWSE 33035-
@96@L J0OHOMss© FoMIMmoygbs 3H39M0. MHaL3d030L bobsdo dmoGes Ldowgbdol dmbg@s —
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ABOUT SOME ASPECTS OF THE ECONOMY OF ANCIENT
ROME

BESIK BOLKVADZE
E-mail: besik.bolkvadze@bsu.edu.ge
Batumi Shota Rustaveli State University

ABSTRACT: The paper refers to the issues of the economy of ancient Rome. It considers the economic
problems of the state of Rome, where the scopes of agriculture, trade, money and credit system, finance and
budgeting, state property, economic regulations and other problematic economic questions are discussed.
Herewith, the author presents corresponding issues in the context of the Roman historian development and
draws the parallels with the contemporary economic system.

KEYWORDS: Ancient Rome, Colonate, Nexus, Proscription, Denarius, Erarium, Mensarius, Argentarius.
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6590 MOmbgwo mOLsbwosbo dEgbstgs, dolo ygzgms d3gbstrg 56 bsgmaxzdlbdmosmmdb.
965305 MIBEIOMs S 39edom. MOmbgwol mgligmgdo dFoxzgds gdmoamdom, M3
5bsmglicro fommow 890539090, Tgamm3z900L 8909y Mgbergdl 0bsbeggh aMowr 89bmdsdo 5-6
3M50MLoL 306Mmd5dd0, I30609 BH9605bMmdOL 306HMdYdT0. 356y F9aal 0dwgzs Mglicrgdol dgdm-
2®3ob mgligs. obogbmaols mgligoLsl 930w gdgE0s 330M30560 LEMIEOF0IoE0s 3-5 3oL
3060 Md9ddo, HMIol 99093 030 50dMm39609ds MM 03930, bmm sGSLEMIGHO0E0R0MYdIYEwOo-2-
3 fjoob 893093 (1-3).
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339930l 80DsbL FomBmoygbos:
1. 9mobgol 9M0-9Hmo boosgbmlidogm dsboliosmgdeol - fofgol sbs@mdon®o s3qdvwy-
@900l gbFogens;
2. in vitro 30633030 56@&00036:30, 39M3M, BbR0E0MMO SJEH03MdOL IYIDS.
0sbsems s IgomEYdo:
3329300 2809950
15330930 Md0gJGHO bW Om Bomwydol dmEHb0IME dowdo dmboto Taxus baccata-ls fjofjzo,
HO3OOF B5OT>3I3HVXO 630wgwo ©s Bobysb Jowgdriero gJbdH®agdgdo.
§oh30L sbs@mBool Igifogerol FIoBbom 39 BoGo®®s M 356M0sbEs:
1. o390 9mzg50m53L9m 4oEgM0bols @s bsdgoEobm 3oMEol bsmgzdo, 39@®mol xsdbY,
396950 B3d0Mgm. 353569090 ©599b0dg Y.
2. LobX Mo FM35mo3Lgm Hohzgd0, 3509853900 BoBHMOMAol GHMEGHOM s 2ob35m03Lgm
D90l 5d5Dsbsby.
©5353D5©g0 OHMYO0MO 30935M5GJd0 S 2o3b0bx g B3O MLZM3To.

15330930 Md09dBHgd0L 9JuEHGogEIdol BmbyogoMo dmddggdol gsblisbmatmols
3900MEOMEMY0S

56(%00030m:mdvyeo, 39MIME, BY6AOE0EMOO dmgBgodol Iglfsgums in vitro o6rgdmdo QobbmM-
BOIES BOGM3MMEIMP00Ls 5 B0MIMO35¢RIMM36930L 0bLEHOGHWMGOL  JozmMmdoMmEMyool
OdMOBHMM05d0. 33¢g30LmM30L 2sdmygbgdmo ogm RoGHM3sMMYIbMOo Lmzmgdol 8Esdgdo,
HMIGO03 ©I3Y0s 0bLEHOEGHMGHOL GoGM3smMYIb 3G 3megdiosdo: Colletotrichum
gloeosporioides, Alternaria alternata > Fusarium solani. 5060360 3500m96980 3meogsyqdo
36036, M3 0958 603bs3L, HMB 0LOBO sB0sbYdGD T(39DsMgIs BB Lobgmdl s 360d3zbgermgbs
LML MJdbosb FMogoe LalimgErm-LsdgMMbgm  3MWEHMEML s 5F93MMNs© 0f39396
500530560l 35605 S Lobmbodo gBgdOL 5350 YOJOU.

29962030 MO0 53EH03MmO0L ILOYIBI© Fosdmygbgdmo oym Agar Well Diffusion dgomeo,
0bLEOGHMGHOL 306M3gBT0  5I3GHOMPIMO  FMPOBOISE00M. LBEHIOOWM 39BHOOL  Kxsdgddo
§obsbfod solbs LGgMowrMo, 33360030 B3390 496M8M - 35MEHMB0EOL-EIJBEGHOMDBOL sgMO.
035M0L 250330039000 39993, LOXEO bEHIOOWMBOL o330m, dobo 396EM0WIB LEIHOowMMOo
LogmdOL LedMMPOm (0sdgEMO 6 33.) 53MFHOE0 0gbs Bo®™MTs390900.

000Mgdo Immsglgdyeo 0gbs Losbsgrobm gduEMmaed@gdo. 899y 39GH®MOL xsdgd0 ghmo
QQOOm 065HgdM@S MMboL Fgd3gMo@Meby, Goms dmabEsmoygm gduE®sgEoL OGNS S45MT0.
5dob 99009y hom®mBs3909d0L 4oMTgdm 0mglgdms bm3mzsbo BHLE-3MWGHMIMYO0 ©s 39GHGOL
X50900 53LEJdIMES 0631dsGHMMTo 25°C Fgd3gMo@MsBY, BHLE-3ME®bool sd@ormo BMol
509490599. 3MBEGHMEIE 259Mm0Y969dMm©s OLEBHOWOMmGdIMMOo Fysero.

90390 9dudg®odgbd o fyzowobmzol (,gdbd®sgdo — AILE-md0gIHO) Fedmoggbydms
bsdo 3gBH®ol xsdo. gdudgModIPbEHO  BHIMPIIMES LEdXINOEO  2odgMOMgdom.  gJuEHMOJEHIOOL
7mb030MM0 8mddggds BoLEIdMEs bm3mgsbo 3memmbooll BGHEOL G8Eocmgdom Lozgw
60339080 3MBEHOMEMB FgsMmgdom. LEIGOLEH03MMO b5W0DO BoBIMS FoXTHEOHOZ0 F560o-
300b 965¢0Bol (ANOVA) 958myqbgdoom.

390099900: 506065305, B 306390 35M056EOL dobgwz0m dg9a0 396 d03009m, beargrm
09mMg 35M056GH0m, Yol sdsBsbsBY, GHGHOL blbsGTo sOLYdMEo Fofzgool 15-20 Fwymol
296853c0md580 gobmogligdom, 39050 J030090 sbs@MmIomMo Lydsmo.
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RBmmEob 396¢Mo® bsfowrdo, HmIgeros 9bmEaMdomss 450AgambsBOZMHYO, dobmagq-
005 2odBHeMmo 3mbgdo. dgbmgzowdo dgobodbgds golmgzgsbo Bsbs®mgdo. dgsmsgo Jumgowo
3903905 MXO9YO0L MmO {fygdologsb-930gMTs @S 303mEYMTds. 930EIMTS OIRIMEI0S 39GO0-

30l bdgwo ggbom. 930gMdol MxMgEIO0 00EJIOL 335G BMOTOLSS.
439 39090 Bdgwos, 39mbggddo MOl BMOHMZ60 sObYdO, MROIIOL TGOl MGy SGOL

9mdGp35e0m. Lo®Igdo BBl Boygg00, MHMIGMs M3%Y OO 359MHM3560 WMHWIgd0. 303MmEyMTOL
9390 560l dgBMBoo, F9agds JOMAZ5MMZ560 MXMIIIOLYD. TsbsLosMYdE0s ho3gE0w0
356964085, MmomMmgMer MRMgdo 390250 BBl doMMZ0. BoLMZE Bogoegdl Joabosb gsdm-

2909900 543b GBI 390560 YR MIIO0. 5TEIMO 30BJO0 JMWHE MM BHO30LsS.
Juogdol bsffoero dodsmwmeos Fofizol dGEYgwro Fbs®olzgh, 6w Bgs dbsmolzgh, bmwm

REWMgdol godmdMMEeolizgb, 56v9 J3gs Ibseolizgh (bwy.1).

Bogdmemo Byegyo: rHmbyeob fofizol sBa@mdoryio dsbsbosmgderdo fofint syt

£5 .9 : beodziay
" - Q0331070
depe
LisnapBoalingm
Bshabasogbedo:

LYBomo 1. MOMNbgEob Hofizol sbs@mBom®o sa9gdmEgds

©535bsLosMYdIo  FobL3MMMGOMWO  Loosgbmbiyozm bodsbos Fofigol gwmdol ™Mo
3990 x30¢0 bsforo Moo Mx®ggdom (Lvyemsmo 2).

L. 2. MEnbgeob fofizol gmdol sbs@mdom@o bryGsmo
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wBHNbYErob fofizol gJuGHmog@gdol gmbyogom®o dmgdggds
Bg9mm s0fi9Mowo g0mEMmEmyool dobgw300: Bo@o®mgdwo 9Judg@odgb@ol 89090 3vb-
20300 5JEH03MIOL MomIbmdM0Z0 IMbo3Egdgdo HomdmEagbowos bMowdo, Lsss domomg-
d)E0o: 359mYygbgdmwo BoEM3s00Mma96MM0 933900, gduEmoroMmgdol dgmmeo (fywosbo s
90bmm@mo gduBmad@gdo bbgoalbgs 3mbiEgb@®mooom) s LsdxgMoo godgmemqdols bogwmad-
390D9 LALLM PIMIOE0 0630806H9d0L Dmbgdo.
3bMowo 1 9Hobgwol fofizol gdu@®msdGgdol 3vbaoEoYIMo 59@03mdol dshgzgbgdgwro

bemzmgsbo 93LEAH®306900L Taxus baccata
3530l Lsbgmds dgomo
Colletotrichum | {{yeosbo gduEHeod@o 1:1 235+2
gloeosporoides | {40560 9dbH®sd@o 1:2 22,0+2
09w0sbo gdu@mogdo 1:4 21,8+ 15
40 % 9o9bmeob gduBHeod@o 1:4 255+2
40% g sbemeools gdu@®ad@o 1:6 239+2
Alternaria 09gwosbo gdu@mog@o 1:1 24517
alternata 090560 gdu@mod@ol:2 22,8 +2
P9geosbo gdu@®odol:4 20,3+1,5
40 % 909bmosbo gduEHeod@o 1:4 24,3+2
40% gomobmosbo gdu@®magdo 1:6 22,7,3 £2
f90sbo gdu@®ogdo 1:1 23,8+2
Fusarium solani | §ywosbo 9duE®ag@o 1:2 215+2
90560 gdu@®ogdo 1:4 19,0+ 1,5
40 % 909bmosbo gduGHeod@o 1:4 23,2+15
40% 9095bmosbo gduG®ad@o 1:6 19,8 + 1,5

§9e00560 s §0bMmEMGmo 9JuEMFBHIOOL LIMHObOBRTS 2o0mog3wr0bs, MM MmMogg d90mbggzsdo
MODbYol Hozgdl ao0bb0s deroghmo s630003MMdME0 9dEH03mds, Mo3 IMLarmbgwo ogm dol
890500996M3580 5MBYOMEIO BOME MY G0 BogMmgdol 999339 mdOL 450Mm.

bsBgolidom Mbs s©036086mm, GMI MOHPbgwol Fofiz®g 9Judgmodgbdmewo dmdsmds sma-
3909005 GMJLo3Me b59MHMYOMb MLoGHDHM FMTomdol Falgdol ev)(339Eo.

©d3li336s: ME@bgerol - Taxus baccata L., 35035393¢vIo bywgmwob-fofzol sbsdmdool
39LFo3e0l 990939 ©9RJH0E0s J0M0MHEO SBsBHMI0MEO Jobslinsmgdergdo. Fofzol gduGmod-
Ago0L doMWMYoOO 5dEH03mdol Jglfogwrol Jobbom, 39Mdm, BEH0TozOMMdIMMo-BMbyoao-
60 dmgdggdol dglhogenol 899 RGBS, BMA HMyM®§ ywosbo, obg gmsbmeosbo
99559900 bBoLOSMYGO0b de0gMo 56E0T03MMdME0 FmMJdgEgdom A5BLOZMMMGdIMWO 93mbm-
9032960 B0osbols Imd@sbo olgmo BoEM3smMygbMo, 3nwoxsgo bmzmgsbo 9@sdgdol [fobsswma-
@99, BymOogss: Colletotrichum gloeosporioides, Alternaria alternata s Fusarium solani. obobols
900530560 ¥ bIOMGEXMBOLMZ0LSE Bosbol FMIED BoEMIs00Mygb Lmzmzsb Bo3HMMEMYSBOBIGIL
§o60moa9696.
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of Phytopathology and Biodiversity

ABSTRACT: Taxus baccata L. is a woody coniferous plant distinguished by its valuable timber and a rich
content of biologically active compounds present in its needles, fruits, bark, and other organs. In addition to
its high ornamental value, yew has been known since ancient times for the strength and durability of its wood.
Owing to its complex chemical composition, medicinal preparations derived from 7. baccata have been
successfully applied, exhibiting pronounced biological activity. However, the species is classified as toxic and
is often confused with fir species, which necessitates caution in its use.

The present study investigates one of the diagnostic characteristics the anatomical structure of medicinal
raw material (needles) of 7. baccata cultivated in the Batumi Botanical Garden, as well as the antimicrobial,
particularly fungicidal, activity of needle extracts. The study identified key anatomical features and
demonstrated high antimicrobial activity of aqueous and ethanolic needle extracts against economically
important phytopathogenic polyphagous fungal strains, including Colletotrichum gloeosporioides, Alternaria
alternata, and Fusarium solani. These fungi are also known to pose risks to human health.

KEYWORDS: Taxus baccata; pharmacognosy; anatomical structure; antimicrobial activity; phytopathogenic
fungi.

399mygbgdmemo o gMs@ydo:

1. 060bs mz0m6M0 ,,mbmg®ol (TAXUS BACCATA L.) 396906030 3565b¢ngdol, odhmdo ool
L3 gEmdol s Jobo 3MOMIGOOL S0bIYMBI-FMOIOMIOOL 1530L90IMJdSMS BMYOIHNO
15300b0”. 35LOE 3r9EOLSTZ0EOL LobgEPMBOL LoEygem 0BLEOEMEO0. MdoE Lo, 2006. 126 43.

2. 6B 30dobsdz0o, 5Mm0bY JMMHIb0s, 065D Boolvos ,,15393MmgML dOMIMOZORIOM3BIdS
@95 Lo939Mbscm F39bsMgd0*. MBOEIOLO ,dF0bMdsMO®, 2023. 270 a3.

3. 391906030 564 9360M3E0 MOHMbYwo, MobmgsMo. https://agrokavkaz.ge/fermerta-

skola/chveulebrivi-anu-evropuli-urthkheli-uthkhovari.ht
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RESULTS OF THE STUDY OF THE PHYSICAL AND
MECHANICAL PROPERTIES OF FOREST SOILS IN THE ZONES
AND SUBZONES OF WESTERN GEORGIA SUBJECT TO FOREST
PLANTATIONS
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?Georgian National Academy of Sciences Adjara Autonomous Republic Regional Scientific Centre

ABSTRACT: The article discusses the problems caused by the thinning of forests in the mountainous forest
areas of Georgia as a result of unsystematic, selective logging and uncontrolled grazing over a number of years,
which have led to a decrease in the protective functions of the forest, negative changes in the environment,
intensification of natural disasters, etc. All this indicates that the use, restoration and further development of
Georgia's forest resources require serious attention. Among domestic and foreign researchers and specialists,
the point of view is becoming more and more widespread that one of the main ways to reduce overexploitation,
restore and regenerate, increase productivity and improve protective functions in mountain forests, where the
stability of ecosystems is significantly disturbed by human activity, is the creation of artificial plantations of
fast-growing forest species (where there are favorable conditions for this). Based on the above problem and
the general interests of the country, the article presents the relevant conclusions and practical measures, the
solution of which is expedient and useful from the point of view of strengthening the protective, resort and
recreational functions of the forests of Western Georgia. However, when creating forest crops and developing
promising areas, first of all, it is necessary to conduct a detailed study and analysis of these soils in order to
select plants that correspond to the location. Therefore, the article, first of all, examines the physical and
mechanical properties and chemical composition of soils in agro-production zones of such regions of Western
Georgia as Ajara, Guria, Samegrelo, Abkhazia, analyzes the state of the groundwater level and other topical
issues. For the creation of industrial plantations, the restoration and renewal of non-renewable, low-density
mountain forests, an assortment of fast-growing, highly productive woody plants (mainly introduced exotics)
suitable for these conditions has been introduced.

KEYWORDS: silt-marsh soils, meadow-marsh soils, carbonate soils, alluvial-deluvial soils, yellow-earth
soils, clay soils.

RELEVANCE OF THE PROBLEM:

Being complex natural ecosystems, mountain forests, in contrast to plain forests, are more sensitive
to various forms of anthropogenic impact: libel, recreational and other loads; to stressful weather
situations. Being in a stable state, mountain forests perform a vital multifunctional role (Protopopov,
1982). The trend of deterioration of mountain forests continues everywhere. The situation is especially

unfavorable in the mountain forests of the Caucasus. Based on this, a significant part of mountain forests
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has lost its protective (soil-protective, water conservation, water-regulating, etc.) functions, and in a
significant part of the forests thinned by logging has interrupted the process of natural forest
regeneration. The state of these forests is of particular concern here, since their irrational use and any
stressful natural situation (landslides, snow avalanches, etc.) can lead to the degradation of mountain
forest ecosystems and their loss of the stabilizing effect of natural complexes. At the present stage of
development of forestry in the republic, the possibilities of harvesting and transporting the required
volume of wood are very limited (Khidasheli, Papunidze, 1976; Papunidze, 2012).

Along with the peculiarities of the current state of forestry in Georgia, which we have mentioned
above, it is necessary to take into account the serious changes that have recently occurred in terms of
the use of forest resources of the republic. From the above excerpts it is clear that the restoration and
further development of forest resources in Georgia require great attention. Given the multifaceted
significance of forests, the task of their comprehensive utilization must be objectively addressed, in
which the sociological significance of forests comes to the forefront. The main territory of Western
Georgia with its vertical zonation of natural complexes is a mountainous region. There are also well-
defined plains in the altitude range from 0 to 500 m above sea level, which mainly include lowland and
hilly areas of the municipalities of Ajara, Abkhazia, Guria, Samegrelo. In the humid, medium-humid and
less humid plain parts of this belt, forests have practically disappeared. The main place among the existing
plantations is occupied by tea, subtropical-technical and other agricultural crops. In some parts of this
zone, only individual fragments of a mixed liana forest have been preserved. The forest has survived only
in small areas of the hilly belt. A significant part of the forest fund lands in this zone is occupied by
thickets of shrubs, evergreen non-renewable plantations and deciduous shrubs, which represent the
category of practically unused lands. In the agricultural and state forest fund, there are also quite a lot of
empty lands, which are either not used at all, or their productivity is very insignificant. However, such
areas represent a significant reserve for the creation of industrial forest plantations. Comparative data on
the bioecological characteristics of the soil materials of individual natural zones and forest species
selected for cultivation under these conditions clearly demonstrate the expediency and necessity of
creating artificial forest plantations for industrial purposes in order to increase their productivity and
return to useful forestry turnover. Part of the territory is recommended to be used for the cultivation of
industrial plantations of nuts and berries. It can be said that in the conditions of Georgia there were
almost no special studies devoted to the comprehensive study of experimental tests of industrial forest
crops in its individual regions, with the exception of the experimental work carried out by us in 1971 on
the creation of industrial forest cultures of highly productive, fast-growing forest tree species (fir, cedar,
Japanese oak, etc.) and the technology of growing plants. More than 20 years of observations of the
growth of the studied plants have led us to the conclusion that under these soil and climatic conditions
with a 20-year felling turnover of the above trees and plants on an area of 1000-1500 hectares, it is
possible to obtain a larger amount of wood than allowed by the Logging Area Accounting of the Georgian
Forestry Agency (Papunidze, 2020). Based on all of the above, the purpose of this work is to study the
physical, mechanical and chemical composition of soils in individual zones and subzones Western
Georgia with the aim of introducing industrial forest plantations on a large scale. For these vertical belts,
the technology of reconstruction of forest plantations by growing appropriate planting material, as well

as the reconstruction of degraded forest plantations, is provided for by the selection of an assortment of
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basic species. In addition, I would like to note that the expansion of forest crops will take place
exclusively at the expense of non-arable land.

The results of our pilot tests of the entire technological cycle of forest plantation production and a
fairly solid material of the latest scientific and technical achievements accumulated in this direction
allow us to take important measures to significantly improve the quality of forest products, assuming
that they will most fully correspond to the specific environmental conditions of forest growth. The main
directions of forest cultural production studied by us in Western Georgia are: 1) the production of
valuable wood from fast-growing tree species by the plantation method; 2) restoration of forests damaged
by intensive logging, pests and phytopathogens; 3) reconstruction of degraded forest groves and shrub
plantations.

In the case of large-scale introduction of the creation of industrial forest crops on practically unused
areas of agricultural and forest lands in the subtropical zone, serious economic, environmental and social
problems will be solved in terms of one of the main ways to meet the growing needs of the country in
the main forest product - timber, which will reduce excessive industrial logging in the country's
mountain forests, as well as solve the problems of restoration and renewal forests and increasing the
protective functions assigned to them in the national economy, which are so important for the country.

The results of scientific research on the creation of industrial forest plantations abroad fully confirm
the expediency and necessity of introducing the creation of industrial plantations on a large scale (Savin,
1962).

The characteristics of the soils of the natural zones of Western Georgia covered in this work, and
the selection of the range of fast-growing, technically valuable tree species used on the forest lands of
forestry enterprises of individual municipalities, were carried out on the basis of materials studied within
the framework of the scientific-budgetary project “Agro-production characteristics of soils of natural
zones of Western Georgia in order to develop them for forest crops (2020-2024)”, carried out by the
project manager Prof. V. Papunidze together with the group of agricultural scientists.

When deciding on the creation of forest cultures, especially introduced forest plantations in a certain
area, it is necessary to take into account the suitability of the soil, the amount of nutrients, and which
plants have a greater need for these substances. However, there are varieties that are able to meet their
growth and development needs with a relatively small amount of nutrients, which they are able to
receive even on poor soils. Such varieties belong to the category of varieties with low needs and high
demand (G. Margvelashvili, 2019).

In various soil and climatic zones of certain regions of Western Georgia, sample plots were taken in
the Batumi Botanical Garden, individual garden parks and other zones of natural and artificial
distribution, felled model trees of various species were analyzed, their bioecological and silvicultural
properties, as well as the course of growth and development were studied. the yield of technically
suitable wood per unit area in time, the adaptation of exotic species introduced from different regions of
the Earth to environmental factors (soil, climate, precipitation, depth of groundwater, the possibilities
and expediency of distribution in vertical zones, the structure of the root system, etc.). The socio-
economic and environmental significance of the cultivation of individual species was clarified.

Based on the indicators of soil-climatic and forest-growing conditions, we have studied the regions
of Western Georgia, divided into the corresponding regions, sub-regions and areas of forest cultures:

I — Area of "mixed subtropical forests"
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from 0 — 500-600 meters above sea level, which in turn is divided into two subregions:

1) "More humid" with the administrative districts: Batumi, Kobuleti, Chokhatauri, Ozurgeti and
Lanchkhut, which in turn are divided into districts:
a) primary introductions, from 0 — 300 m above sea level, and
b) the area of subtropical forest-forming species.

2) "Wet subregion" from 0-300 - 500 -600 m above sea level with administrative districts: Sokhumi,
Gudauta, Gulripsh and Gagra, in turn divided into: a) area of primary introductions from 0 - 300 m above
sea level, b) an area of subtropical forest-forming species, within the range of 300-500-600 m above sea
level.

I - Area of "mixed subtropical forests" from 0 — 500-600 meters above sea level.

The region of mixed subtropics of Georgia occupies a relatively narrow strip along the Black Sea coast.
Reaching its greatest width in the middle part of the Colchis Lowland, it gradually narrows to the south
and northwest. This entire zone, which has a heterogeneous nature of the structure of its surface, can be
divided into two unequal parts - lowland and foothill.

1) The lowland part, known as the Colchis lowland, occupies a vast territory along the lower
reaches of the Rioni, Khobi, Enguri, etc. rivers and has very low altitudes - 5-10 m above sea level. The
Colchis Lowland owes its formation to the accumulative activity of the above-mentioned rivers and their
tributaries, in the past, as is known, it was a sea gulf. Bordered from the west by the Black Sea coast, to
the east and northeast, the Colchis Lowland turns into a more elevated part, which is a system of leveled
terraces of the main rivers of Western Georgia. With regard to the geological structure in the lowland
part of the subtropical zone, we are mainly dealing with the products of the accumulative activity of the
rivers, of which the main ones are the Rioni, Tskhenistskali, Khobi, Enguri, Kodori, etc.

2) The hilly strip of the subtropical zone in the northern and middle parts is a number of coastal sea
terraces, of which the upper one is the most eroded and dissected into a number of watershed hilly ridges,
which stands out especially in relief in the Sokhumi region. The southern part of the hilly zone is made
up of the foothills of Guria, bordering the Colchis Lowland from the south. The Nigoiti Range, which is
the watershed of the Rioni and Supsa rivers, stands out here with its high altitude and sharper relief.

The watershed of the Supsa and Natanebi rivers has a much smoother relief. The height of the hills
formed here is on average about 200-300 m above sea level. Finally, in the coastal strip of Ajara, various
forms of relief are developed, descending to the seashore. There are large forested elevations up to 400
m above sea level. The lowest hilly foothills up to 100 m high are most common here.

In terms of geological structure, the subtropical zone is characterized by great diversity, mainly due
to the different origin and age of individual elements. The hilly strip of Western Georgia is composed of
tertiary rocks of different ages (marl, sandy and clayey shales, etc.), which in most of the territory are
covered by post-tertiary ancient lake-river deposits. These deposits make up the entire hilly strip of the
Samegrelo plain. They also form the watersheds of the Supsa and Natanebi rivers, and in the western
part of this region, pebble-boulder deposits alternate with Yam marl and clayey shales, which occupy a
predominant position here. Almost exclusively ancient lake-river deposits are represented by the left
bank of the Bzhuzha and Natanebi rivers, which further to the south pass into Ajara, occupying a
significant area of the hilly strip of the Kobuleti region. The southern part of Ajara differs sharply in its

geological structure from the above-described regions of Western Georgia. Igneous rocks are the most
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common here. In terms of composition, these rocks are defined in some cases as andesites, in others as
basalts.

The specified area is divided into subregions. The sub-region is "more humid" with the administrative
municipalities: Batumi, Kobuleti, Chokhatauri, Ozurgeti and Lanchkhut, which are divided into districts:
a) the area of primary introduction, from 0 to 300 m above sea level, and b) the area of subtropical forest-
forming species from 300 to 500 to 600 m above sea level. Let us characterize each of these districts
separately.

Ajara is a typically mountainous country and almost all forest areas are located in the mountainous
part on the slopes of the Shavshet, Ajara-Imereti, Chakva ranges, their spurs and hollows, with steep
slopes turning into rocky scree.

Along the bottom of the gorges and ravines flow numerous small mountain rivers, streams flowing
into the main rivers: Chorokhi, Acharistskali and Chakvistskali. Representing the product of the
accumulative activity of the above-mentioned rivers, the lowland strip of Western Georgia is represented
by modern alluvial deposits, very different in mechanical and chemical composition. Among these
deposits, sediments of sandy and clay-sand composition prevail along the course of rivers and boulder-
pebbles in watersheds. The geomorphological structure of this part involves ancient and recent alluvial
deposits of the above-mentioned rivers.

Ajara and Guria have a warm and very humid climate, especially along the coast and foothills of Ajara,
up to about 500-600 m above sea level. In general, the climate of this zone can be attributed to the more
humid subtropics. The main soils of the Ajara-Imereti lowlands are the following types: marsh, silt-
marsh, podzolic-gley, meadow-marsh, alluvial river terraces, alluvial sea terraces, alluvial-carbonate,
alluvial-bare and alluvial-deluvial soils.

Below is a description of the soils distributed in the areas of primary introduction, from 0 to 300
meters above sea level.

1) Swamp soils - An abundance of precipitation, flat and often low relief, heavy sediment
composition, river floods and other factors create conditions for constant excessive soil and ground
moistening, which is the main factor in the formation of soils in the western part of the lowland. This
determines the presence of massifs of different composition and properties, swamp soils, occupying the
watersheds of the rivers Supsa, Rioni, Khobi, in the coastal part of the lowland. areas of lowland grass
bog with peat in their central part.

The thickness of peat often does not exceed 1 m, only in some places it reaches 6-7 meters. Such are
the peat bogs of Paliastomi, in the coastal strip of the watershed and Khobi, and a number of other places/
The ash content of the upper layer of sphagnum peat corresponds to 15-20%, while the ash content of
the peat of lowland bogs reaches about 50%.

In the study of forest cultures, peat soils were found in Ispani (Kobuleti forestry), where eucalyptus
was cultivated on drained soils, which is distinguished by good survival and growth.

2) Silt-marsh soils - These soils are often characterized by the presence of a peat layer of insignificant
thickness, heavy clay composition and strong bare directly from the surface, with a thickness of 12-15
cm with inclusions of semi-decomposed residues, below this layer turns into a continuous horizon,
usually of heavy clay composition and with many ochre-rusty spots. The humus content in these soils is
often quite high, reaching 10-12 percent or more. In this regard, the content of gross nitrogen and

phosphoric acid shows an average gross content, but more often a small proportion of soluble forms. The
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reaction of these soils is often close to neutral or slightly alkaline and only less often slightly acidic
(Mindeli, Guntaishvili, et al., 2011). Analytical data for silt-marsh soils are given below.
Table 1

Humus, nitrogen, phosphorus and pH content

Ne Soil Depth | Humus N Solution PH
cm % % R2 Os
in mg of solution
Silty 2-12 12.10 0.55 12.09 7.2
Swamp | 15-25 11.30 0.21 9.00 7.1
30 - 47 - - - 7.2

The above data confirm the large composition of humus, respectively, the percentage of nitrogen is

high with humus, the content of soluble phosphorus reaches up to 12%, the reaction is neutral. Below

are the data for characterizing the mechanical composition of these soils.

Table 2
Results of Mechanical Analysis of Silt-Bog Soils (according to the Kachinsky Method 1958)
Ne Soil Depth Particle size
cm 1-0.25 | 0.25- 0.05- 0.01- 0.005- <0.001 | <0.01
0.05 0.01 0.005 0.001
Silt-marsh | 2-12 | 0.00 2.28 19.96 38.96 18.04 2276 | 79.76
soils 15-25 | 0.02 3.21 17.01 36.24 15.91 27.61 | 79.76
30 -47 | 0.00 0.16 5.80 38.66 18.49 38.89 | 94.04

As can be seen from Table 2, the number of particles (<0.001 mm) reaches 38.89%, and the total
amount of clay fraction (<0.01 mm) is 80-94%, which makes it possible to classify these soils as clayey.
Such soils in the conditions of Western Georgia are found in the Supsa forestry of the Ozurgeti forestry
enterprise, in particular, in the tract where groundwater begins from a depth of 50 centimeters.

3) Podzolic-gley soils - In the transition zone to the elevated part of the lowland, bog soils occupy
a smaller place and, as indicated (Urushadze, Bajelidze, Lominadze, 2018), soils of the transitional type
from bog to podzolic and podzolic-gley prevail. silt-marsh and other soils. Podzolic-gley soils largely
repeat the properties and characteristics of podzolic soils. Waterlogging of these soils is often facilitated
by the presence of a cemented layer that is poorly permeable to surface waters, which in many cases are
the main cause of excessive moisture in these soils.

Table 3.
Analytical data for podzolic-gley soils

Mechanical composition, humus, nitrogen and pH

Soil Depth Humus N PH Mechanical composition according to the
cm % % Kaczynski method
1-0.25 0.25- 0.05- <0.01
0.05 0.01
0-8 5.05 0.25 7.6 0.5 15.0 211 63.4
Podzolic 10-43 3.73 0.11 6.72 0.3 16.8 17.1 55.3
Gley 34 -43 1.76 0.09 6.1 0.2 12.6 23.7 53.5
90-100 |- - 7.1 1.6 36.0 20.9 415
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The above data show the heavy composition of podzolic-gley soils. The composition of shallow soil
should be attributed to heavy loam, the content of humus in the upper layers reaches 5.05% and drops
quite sharply with depth according to humus. The content of total nitrogen reaches a significant value,
pH fluctuations in the range of 6.1 - 7.7.

4) Meadow-marsh soils - Meadow-marsh soils are located in the Tikersky forestry. These soils are
confined mainly to areas of low plains, or depressions of a closed nature and were formed under meadow
marsh vegetation, sedges, rushes, etc. These soils have a groundwater level closer than 1 m. Their
morphological characteristic features are well-defined turfs and the presence of iron oxide in the profile;
in soils excessively moistened, usually in the upper half of the soil profile, there is a dirty-gley horizon.

Alluvial soils of river terraces are very diverse in composition and properties, depending on the
composition of the material brought and deposited by rivers in different parts of their course. In
comparison with other types, alluvial soils are younger, and therefore they are somewhat poor in organic
substances. Alluvial non-carbonate soils of medium and high thickness and more often of medium or

light loamy composition have a predominant distribution close to neutral.

Table 4
Analytical data for alluvial non-carbonate soils.
Humus, nitrogen and pH content (according to the Kaczynski method, 1958)
Ne Soil Depth Humus N PH
cm % %

Aluvial 0-15 6.69 0.34 6.7

clay soils 19-35 5.04 0.20 7.0

65 - 80 1.66 - 7.0

From the data of Table 4 it can be seen that the humus content in these soils is 6.69% and it is
constantly falling on the plain part adjacent to the sea, the underlying rocks are alluvial modern and
ancient deposits of various mechanical composition, usually pebbles. On the sands of the sea coast, in the
Likhaur forestry, in Ureki, cultures of seaside Bichvinta, black and Caucasian pines are bred. Planting of
seedlings of these species was carried out by sprinkling red and yellow soil into the pits, and in order to
ensure the survival and further normal development of these crops, wells were arranged in this area at a
distance of 50 m.

7) Alluvial-carbonate soils - Alluvial-carbonate soils are less widespread, confined mainly to the
same conditions of occurrence as sandy loam varieties of alluvial non-carbonate soils. The content of
carbonated lime in these rocks reaches up to 15-18 %, but with significant fluctuations in individual
layers. In this regard, these soils are more often distinguished by a weakly alkaline reaction or slightly
acidic in the upper layers and slightly alkaline in the lower layers. The humus content in them is also
low. In terms of mechanical composition, light loamy and sandy loam varieties prevail among alluvial
carbonate soils (Urushadze, Bajelidze, Lominadze, 2018),

Below is a morphological description and some chemical analyses of alluvial-carbonate soils. With
depth, respectively, the content of total nitrogen reaches humus of considerable value. Alluvial soils of
marine terraces belong to the same group.

6) Alluvial soils of sea terraces — Alluvial soils of sea terraces are located in Section 1. Kakhaberi

1 - 10 cm. — dark gray, structureless, loose sandy loam, few roots, boiling weakly.

10 — 70 cm. — light gray, structureless, friable, boils strongly.
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Table 5.
Humus, nitrogen, P205, CaCO3 and pH content
Ne Soil Depth cm Humus N R205 CaCO3 PH
% % in mg
Alluvial-carbonar | 0-10 1.26 0.06 - 12.4 8.1
Kakhaberi 10-70 0.18 0.01 - 16.3 8.7

Table 5 shows a low content of humus and nitrogen in these soils, soluble phosphorus is completely
absent, the content of carbonated lime ranges from 12.4 to 16.3%. The mechanical composition of these

soils is given in Table 1. 6.

Table 6
Data of mechanical analyses of alluvial-carbonate soils (according to the method of Kaczynski, 1958)
Ne Soil Depth Particle size
cm 1-0.25 | 0.25- | 0.05- | 0.01- | 0.005- | <0.001 | <0.01
0.05 0.01 0.005 | 0.001

Alluvial- 0-10 12.05 | 50.4 25.0 4.3 4.4 3.0 11.7
carbonate 10-70 1.8 59.0 30.1 4.1 3.3 1.7 9.1
Kakhaberi

The height is 20 m above sea level. As can be seen from Table 6, the data of the analysis of Kakhaberi
soils show less than the value of silt (<0.001 mm) and, accordingly, the sum of particles <0.01 mm,
according to these data, these soils should be attributed to sandy loam soils. In Kakhaberi, crops (gleditsia,
cryptomeria, laurel, chameciparis, cypress) are bred, which are distinguished by good survival and
growth.

8) Alluvial-glazed soils — these soils are characterized by glaciation from a depth of 20-30 cm; in
weakly glazed varieties, it covers only deep layers. The reason for the glaciation of these soils is excessive
moistening of the entire massif in this part of the lowland and poor waterproofness of the underlying
soil sediments. The bottom of ravines and part of the lobe is also caused by alluvial water from the
adjacent slopes. Below is a morphological description of alluvial-gleated soils (Lanchkhuti).

Section 2.
0-17 cm. — light, structureless, heavy loam, compacted, with many roots, non-carbonate;
17-47 cm. — dark, structureless, heavy loam, dense, carbonate-free;

47-100 cm. — darker, structureless, silty soil, carbonate-free.

Table 7
Analytical data for alluvial-gleamed soils from Lanchkhuti
Ne Soil Depth cm Humus N R205 PH
% % in mg of solution
Alluvial-gleated 0-17 4.86 0.243 10.0 6.7
Lanchkhuti 17-47 1.80 0.09 11.0 7.0
47-100 1.71 0.09 11.0 7.0

From the data of Table 7 it can be seen that the content of humus reaches 4.9% and drops quite

sharply with depth, respectively, the content of total nitrogen reaches humus of considerable value, but
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attention is drawn to the significant content of soluble phosphorus, which is characteristic of most
alluvial soils. The mechanical composition is given in the following table (Table 8).
Table 8

Data of mechanical analyses of alluvial-carbonate soils (according to the method of Kaczynski, 1958)

Ne Soil Depth Particle size

cm 1-0.25 | 0.25- 0.05- 0.01- 0.005- | <0.001 | <0.01
0.05 0.01 0.005 0.001
Alluvial-gleated | 0-17 2.0 15.5 28.6 13.0 22.6 18.3 53.9
Lanchkhuti 17-47 1.0 13.4 28.0 17.5 21.00 19.1 57.6
47-100 2.3 15.2 25.6 10.1 19.4 27.4 56.9

As can be seen from the above data, physical clay <0.01 ranges from 53.9 to 56.9%, and these soils
should be classified as heavy clay soils.

9) Alluvial-deluvial soils - Alluvial-deluvial soils are located at the foot of slopes with a steepness of
3-10, coming out to the riverbeds. They were formed as a result of the drift of fine soil from mountain
slopes and its deposition on alluvium. Since usually the smallest, lightest particles are washed out of the
slopes, alluvial-deluvial soils often have a weighted mechanical composition and include skeletal
material carried from the mountains. The area of subtropical forest-forming species ranges from 300-
500-600 m above sea level.

The foothill strip of Ajara and Guria borders the Colchis lowland from the south and is represented
by low mountains and hilly areas in the watersheds of the Rioni, Supsa, Natanebi, and Choloki rivers. A
narrow strip is occupied by the hilly foothills of Ajara. This strip stretches along the sea coast from north
to south and rarely passes into the middle mountain zone of the Ajarian range. In some places, a hilly
strip approaches the sea itself (Tsikhisdziri). In comparison with the foothills of the northern and eastern
regions of Western Georgia, the foothills of Ajara have the smoothest surface.

Geomorphologically, the following are distinguished: 1) mountain ranges running parallel to the
coastline and bordering the coastal zone; 2) strips of foothills - between mountain ranges and the
coastline, and 3) low accumulative coastal terraces. According to B. B. Polynov (1983), the strip of
foothills can be divided into high (200-400 m) and low hilly foothills. Low foothills are located
amphitheatrically between the spurs of high foothills and have a rounded dome-shaped and sometimes
weakly branched shape with soft contours. These hills are carved into the thick thickness of the
weathering crust of igneous rocks. The latter have a dominant distribution in the foothills and
mountainous strips of Adjara. Only in some places, mainly in the Kobuleti region, are ancient lake-river
sediments with a lower thickness than for igneous rocks of the weathering crust.

The foothill strip of Guria is made up of watershed mountains and hills of the rivers Rioni, Supsa,
Natanebi and Choloka. The watershed of the Rioni and the Supsa River is made up of the Nigoiti Range,
the western spur of the Meskheti Range. This range has an average height of 400-500 meters. The slopes
are steep and dissected by deep gorges and ravines. Along the northern slopes, this ridge falls to the
Colchis lowland, where rivers carry a mass of destroyed material, forming remote cones at the exit to the
plain. The main massif of the ridge is composed of andesites, exposed on the surface in the upper part of
the ridge. On the northern and partly southern slopes, marls and clays of the Eocene, sandstones and

conglomerates are represented.
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In the eastern part, the strip of foothills narrows significantly and is made up of the foothills of the
Meskheti Range, divided into a system of watershed hills and having rather sharp outlines of contours.
The geological structure of these hills is dominated by clayey shales, marls and clay strata. In the Ajara-
Imereti foothills, the following types of soils are distinguished: red-earth soils, yellow-soiled and borozy
soils. Let us characterize each of these soils.

Red-earth soils are most common in Ajara and Guria, in the conditions of hilly relief, these soils are
mainly formed on igneous rocks and ancient pebble-boulder strata. Ancient pebble-boulder deposits, the
petrographic composition of which is determined by andesites and basalts with an admixture of
sandstones, cover almost the entire territory of distribution of red-earth soils, with the exception of a
small area in Ajara (Chakvi, Tsikhisdziri), which is composed of igneous rocks consisting, according to a
number of researchers, mainly of andesites (Gedevanishvili & Talakhadze, 1961; Daraselia, 1949).

The humus content for red-earth soils is 6-7%, with a relatively gradual drop downwards. In
podzolized varieties of red soils, the percentage of humus is somewhat less and decreases more sharply
with depth. Accordingly, the content of total nitrogen reaches a significant value of humus, usually
showing 0.3-0.4% in the upper layer.

Below is a morphological description and some chemical analyses of red-earth soils from the Tikeri
and Chakvi forestry enterprises.

Section 3. The height is 250-300 m above sea level.

0-18 cm. — light reddish, with a nutty-granular structure, loam, moderately dense, in large numbers of
roots;

18-38 cm. — reddish-orange, lumpy-nutty structure, loam, dense, roots are insignificant;

38-85 cm — the transition of horizons is noticeable, redder with spots of iron oxide, nutty-granular,
loamy, denser.

Section 4. Chakvi, the steepness of the slope is 10-15°.

0-17 cm. - dark red, lumpy-nutty loam, dense, with many roots;

17-52 cm. — reddish-pale in color, granular-lumpy, heavy loam, dense;

52-92 cm. — reddish-orange, nutty-granular, heavy loam, denser.

Table 9

Analytical data for red-earth soils from Tikeri and Chakvi (Kobuleti)

Ne Soil Depth cm Humus N R205 PH
% % in mg Solution

Krasnozem 0-18 6.12 0.31 1.0 4.8

3 Tickeri 18-38 3.9 0.20 traces 4.7

38-85 0.99 0.05 - 44

0-17 45 0.22 2.0 4.6

4 Chakvi 17-52 1.85 0.09 traces 4.8

52-92 0.27 0.01 - 4.8

According to the above data, the average humus value for red-earth soils is 5-6% with a relatively
gradual downward drop. Accordingly, the content of total nitrogen reaches a significant value of humus,
showing 0.3 — 0.2 % in the upper layer, phosphorus in the upper layers of red-earth soils ranges from

111 to 2 %, and traces are found in the lower layers, the reaction in these soils is acidic.
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The mechanical composition of these soils is shown in Table 9. Table No10 shows that in the third
section the clay fraction is very high (<0.01 mm) and reaches 75 percent, the silty fraction (0.001 mm)
ranges from 37 to 46 %; In the fourth section, the fraction of physical clay <0.01 reaches 49 percent, the

silt fraction ranges from 18 to 21 percent.

Table 10.
Data of mechanical analyses with processing of N4 P207 (according to the method of Kaczynski 1958)
Ne Soil Depth Particle size
cm 1-0.25 | 0.25- | 0.05- | 0.01- 0.005- | <0.001 | <0.01
0.05 0.01 0.005 | 0.001
Krasnozem 0-18 0.5 8.7 19.1 12.8 22.0 35.6 71.3
3 | Tickeri 18-38 0.5 11.9 14.8 8.8 19.3 45.7 73.8
38-85 0.6 3.9 20.3 10.0 23.0 42.2 75.2
0-17 4.3 22.7 24.4 11.0 19.9 17.7 48.6
4 | Chakvi 17-52 5.4 25.3 23.3 11.0 13.9 21.1 46.6
52-92 3.7 30.4 31.4 9.5 12.3 12.7 34.5

According to these data, red soils in Tikeri should be classified as heavy clayey soils, and in Chakvi as
clayey soils.bOn the red-earth soils of Tikeri, sycamore with low survival is grown. Areas with red soils
and small spots of yellow soils were identified in the foothill zone (up to 400 m above sea level) in the
Chaisuban, Merisi, Karasharvalsky and Gorgoysky forestries. The mechanical composition is mainly
heavy loamy and clayey. In terms of power, low-thickness differences predominate.

Yellow-grain soils

The main features that distinguish yellow-soils from red-soils are a paler field or slightly orange color
of these soils, due to the lower content of iron oxide, a heavier mechanical composition and a lower
thickness, rarely exceeding 100 cm. Below is a morphological description of yellow-soils (from Ozurgeti
and Chokhatauri).

Raz.5. Forest Park (Ozurgeti), height 120 m above sea level, slope 2-3°.

0-15 cm. — dark fawn, nutty-granular loam, moderately dense, with an abundance of roots;
15-40 cm. — fawn color, lumpy-nutty, loam, dense;

40-100 cm. — light fawn, with reddish spots, weakly structured, denser.

Raz.6. Zheltozem / Chokhatauri forest park, altitude 300 m above sea level, slope 2-50.
0-26 cm. — dark fawn with an orange tint, lumpy-nutty, dense loam, few roots;

26-40 cm. — light fawn, granular-nutty structure, loam, dense;

40 cm and below — transition to the mass of weathered clastic material (yellow-soiled bark) weathering),

with an abundance of iron spots.

Table 11.
Some chemical indicators of the analysis of yellow-grained soils
Humus, nitrogen, phosphorus and pH content
Ne Soil Depth cm | Humus N R205 PH
% % in mg of solution
Yellowtail 0-15 2.10 0.11 3.0 5.6
5 | Ozurgeti Forest Park 15-40 0.60 0.03 1.0 5.9
40-100 0.36 0.02 traces 59
Chokhatauri Forest 0-26 1.80 0.10 1.0 5.6
6 Park 26-40 0.72 0.07 1.0 5.9
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From the data of Table 11 it can be seen that the humus content in the first layers ranges from 1.8 to
2.1 percent, the fluctuation of humus generally depends on the degree of washing away of the surface
layer, which in these soils is less than in red soils and on average can be 4-5 %; The nitrogen content for
these soils is 0.11-0.10 %, with a relatively gradual drop downwards, the reaction is acidic. Below are the

data for characterizing the mechanical composition of these soils.

Table 12
Results of mechanical analysis of yellow-soils (according to the method of Kaczynski, 1958)
Ne Soil Depth Particle size
cm 1-0.25 | 0.25- 0.05- 0.01- 0.005- | <0.001 <0.01
0.05 0.01 0.005 | 0.001

Yellowtail 0-15 7.3 17.1 26.2 11.6 9.5 28.3 49.4
5 Ozurgeti Forest | 15-40 0.3 9.8 31.7 9.9 255 18.8 58.2
Park 40-100 0.1 13.9 35.8 7.6 18.9 23.7 50.2
Chokhatauri 0-26 4.9 33.4 214 10.0 15.9 14.4 40.3
6 Forest Park 26-40 7.7 39.7 8.8 8.3 23.8 11.7 43.8

From the data of Table 12 it can be seen that the physical clay <0.01 in both sections ranges from
40.3 to 58.0 percent and these soils should be classified as heavy clay soils. On these soils, all cultivated
crops of tree species in the Ozurgeti forestry are characterized by good survival, pine crops in the
Chokhatauri forestry are also characterized by good survival and growth.

From 500-600 to 2200 m above sea level, the following types of soils are distinguished: 1) Mountain-
forest brown soils; 2) Light and podzolized borozem soils; 3) Mountain-meadow soils; 4) Mountain-
meadow peat; 5) Alluvial soils. Let's characterize each of them separately.

1) Mountain-forest brown soils - In comparison with the soils of lowland areas, the soils of mountain-
forest areas are characterized by peculiar features and much greater diversity. This is mainly due to the
conditions of the relief, its dissection, different heights above sea level, different steepness of slopes, a
variety of rocks, etc. As is known, these factors determine different climate, vegetation, different
intensity of erosion phenomena, they correspond to different severity of soil-forming processes, the
degree of development and physicochemical nature of mountain forest soils.

Borozem soils are developed mainly on the weathering products of clayey shales, sandstones, and
igneous rocks. These soils are diverse in the degree of development, in mechanical composition and other
characteristics. In the greatest mass, they are characterized by low thickness, crushed stone, heavy loamy
composition. A large place in this zone is occupied by poorly developed and in some places heavily
washed away soils.

In Western Georgia, this part is represented by a transitional strip between the humid subtropical
zone and a relatively colder humid area. Borozem soils are also found in the hilly strip of the subtropical
zone, where they occur in complex, mainly with yellow-soils. In their composition and properties, bored
soils are much closer to yellow-soils.

According to M. N. Sabashvili (1966), the amount of humus in forest brown soils reaches 8-10 %. The
reaction of the soil solution in them is usually slightly acidic. On slopes with a steepness of more than
20-250 the soils are often washed away, the washed away soils are depleted of humus and lightened in
mechanical composition (Chokhatauri and Khelvachauri forestry enterprises).

Section 7. Barzmani (Mzhavetskali, Chokhatauri) — height 650 m above sea level, slope 18°.
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0-10 cm — dark-brown, lumpy-nutty structure, loam, dense, in large number of roots, slightly crushed
stone, does not boil;

10-28 cm — light brown with a fawn tint, nutty-grained, loamy, dense, does not boil;

28-50 cm — brown, granular-nutty structure, loam, dense, with rock fragments, does not boil.

Section 8. (Khelvachauri), 1200 m above sea level, slope 2-3° (Mtirala).

0-14 cm - dark-brown, lumpy-nutty, loamy, dense, with many roots, does not boil;

14-28 cm - brown, with a gray tint, granular-nutty structure, loam, compacted, few roots, does not boil;
28-60 cm - light brown with a fawn tint, lumpy-nutty, loam, dense, does not boil;

60-100 cm - light brown, nutty-granular, loam, denser, with fragments of parent rocks, does not boil.

Table 13.
Humus, nitrogen, phosphorus and pH content (according to the Kaczynski method, 1958)
Ne Soil Depth cm | Humus N R205 PH
% % in mg Solution
Forest borozems 0-10 4.14 0.21 traces 4.8
7 Mzhavetskali 10-28 2.25 0.11 1.0 45
H - 650 m above sea 28-50 1.62 0.08 traces 45
level.
Mtirala 0-14 5.04 0.25 2.0 5.6
8 (Batumi) 14-28 2.97 0.13 traces 5.0
H - 1200 m above sea 28-60 1.80 0.09 traces 5.0
level 60-100 1.08 0.05 traces 5.0

From the data of Table 13 it can be seen that the content of humus in borozem soils fluctuates and
reaches 5.04-4.16 % and drops quite sharply with depth, respectively, the content of total nitrogen
reaches humus of considerable value, showing 0.25-0.21 % in the upper layer with a relatively gradual
drop to the bottom, soluble phosphorus does not exceed 2 % or is absent at all, the pH fluctuation is

within the range of 5.2 - 4.5.

Table 14.
Data of mechanical analyses (according to the method of Kaczynski, 1958)
Ne Soil Depth Particle size
cm 1-0.25 | 0.25- 0.05- 0.01- 0.005- | <0.001 <0.01
0.05 0.01 0.005 0.001
Forest brown 0-10 1.7 15.2 24.3 12.3 255 21.0 55.8
7 soils 10-28 1.5 9.2 20.0 13.7 21.7 33.9 69.3
Mzhavetskali 28-50 1.2 13.0 15.0 14.9 21.3 35.6 71.8
H - 650 m above
sea level.

Mtirala 0-14 20.9 38.5 24.6 4.3 5. 6.6 16.0
8 (Batumi) 14-28 3.2 17.3 19.0 10.2 17.7 32.6 60.5
H-1200 m 28-60 5.0 17.2 18.4 8.5 19.9 31.0 59.4
above sea level | 60-100 4.3 33.5 18.9 8.5 16.3 18.5 43.3

As can be seen from the data of Table 14, in terms of the sum of particles <0.01, these soils belong to
heavy loams. On these soils, in the forests of Mtirala (Batumi) and Mjavetskali, pine forests with low

survival are grown.
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2) Light and podzolized borozem soils - These soils are widespread in the upper part of the mountain

forest zone, in which podzolization of burozems is facilitated by a humid and moderately cold

climate, acidic properties and solubility of humus, which characterizes the zone of coniferous and

mixed forests in these climatic conditions (Margvelashvili, 2019). Podzolized borozems also occupy

a significant place in the lower belt of forests and the foothill belt of Western Georgia in relatively

leveled places. In large masses, these soils are on various non-carbonate rocks; On carbonate rocks,

the podzolization of these soils is expressed to a very weak degree. Podzolized borozem soils are

diverse in the degree of development, podzolization, mechanical composition and other

characteristics, in the greatest mass they are distinguished by low thickness, gravelly, heavy loamy

and clayey composition and distinct signs of podzolization.

Table 15.

Some chemical indicators of podzolized soils
Ne Soil Depth Humus N CN
cm % %

9 A light burozem under a 0-5 7.64 0.29 15.3
beech forest (on 10-18 2.03 0.09 13.0
sandstone) 22 -28 0.74 - -

10 Podzolized burozem 2-10 4.75 0.23 11.9
under beech-coniferous 14-22 2.15 0.16 7.8
forest (on shale) 28-39 0.75 0.13 -

In the upper layers, the percentage of humus, according to the data given in Table 15, ranges from
4.75 to 7.64 % and usually drops sharply with depth. The C:N ratio in these soils gives 12.0-15.3, which

distinguishes them from non-podzolized borozems. Meadow-forest soils were formed in the thinned

forest under conditions of increased development of the meadow process. These soils are characterized

by the formation of turf in the surface layer and a lumpy structure in the A+B horizons.

3) Mountain-meadow soils occupy the highest position and develop in the subalpine and alpine zones

of the high-mountain region under dense herbaceous vegetation.

Table 16.
Mechanical composition, humus and nitrogen of mountain-meadow soils
(According to the method of Kaczynski 1958)
Ne | Soil Depth | Skeleton | 1- 0.25- | 0.05- | 0.01- | 0.005- | <0.01 | humus | nitrogen | C:N | PH
cm 0.25 | 0.05 0.01 0.005 | 0.001 | mm
mm
Mountain- 0-8 11.53 398 | 12.17 | 23.50 | 25.25 | 8.06 27.04 | 24.71 0.72 19.9 | 4.93
11 | meadow 20-28 14.17 481 | 9.66 22.41 | 27.27 | 8.96 26.89 | 16.94 0.53 18.6 | 4.78
subalpine
Mount Ertso
0-8 23-15 6.06 | 8.59 14.04 | 32.02 | 13.13 | 26.16 - - - 4.27
12 14-28 92-42 460 | 12.48 | 13.38 | 29.48 | 14.17 | 25.99 - - - 4.58
32-40 72-10 599 | 1213 | 12.67 | 37.56 | 12.20 | 22.45 - - - 4.22

A wide variety of mountain-meadow soils is due to the different position of mountain systems, their

height, steepness and exposure of slopes, erosion phenomena, etc. The main features of mountain-
meadow soils are their low thickness, strong skeletality and large accumulation of organic matter in the

form of root residues and peat mass. A dense herbaceous cover forms a characteristic turf in these soils.
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The content of humus is large and often reaches 15-20 percent or more. The organic matter is poorly
humified. Below are analytical data of mountain-meadow soils (Table 16).

4) Mountain-meadow peat soils - Mountain-meadow peat soils develop under rhododendron
thickets (Gulisashvili, 1935). The thickness of the peat layer often reaches 30-40 cm or more. The nature
of accumulation and the amount of organic matter can be judged from the data of V. Ambokadze (1955)
for peat mountain-meadow soil, which show a very high content of organic matter, confirming the peat
nature of soils; At 60.5% organic matter, the nitrogen content does not exceed 1.97%. The soil reaction

is very acidic, which is also characteristic of peat soils.

Table 17.
Humus and nitrogen content in mountain-meadow peat soil
Ne Depth Humus Nitrogen PH
cm % % saline
0-5 60.50 1.97 4.0
13 1'19-27 4554 1.86 4.0
44-52 11.00 0.41 4.99

In the upper part of the alpine zone, soils have a very primitive discontinuous character, with a small
proportion of fine soil and organic matter. Under alpine carpets and dense grass cover, the soils are very
thin, but in the upper layer they form a well-sodded, and often sod-peat mass.

As noted by most authors, the mountain-meadow soils of the subalpine zone in some part have a
secondary character and are a product of the erosion of former forest soils. In these cases, the
podzolization of soils, characteristic of mountain-forest soils of the upper zone of meadows of Western
Georgia, is more pronounced. Sod-podzolized mountain-meadow soils are often found in the zone of
subalpine forests of Abkhazia and other regions of Western Georgia.

5) Alluvial soils, as mentioned above, are very diverse in composition, which depends on the material
brought and deposited by rivers in different parts of their course. Below is the main range of woody
forest species studied and recommended for the creation of plantations of fast-growing forest species,
restoration and renewal of thinned mountain forests, depending on the soil and climatic conditions of
certain agro-production zones of Western Georgia (Khidasheli, Papunidze, 1976; Matikashvili, 1977;
Bogdanov, 1965; Papunidze, 2020):

For swampy-sandy soils of the 0-500 m above sea level: poplars (Populus balsamifera L., P. canadenzis,
P. Tremula L., P. alba-Plant L.), plane trees (Platanus orientalis, P. acerifolia Wild., P. occidentalis),
liriodendron (Liriodendron tulipifera L.), oriental liquidambar (Liguidambar orientalis mill.), sequoia
(Sequoiadendron giganteum Lindl), willows (Salix caprea L., S. purpurea L.), paulownia (Paulownia
Fortune (Sem.) Hems.), oaks (Quercus serrata Thunb., Q. Hartwissiana Stev., Q. castaneifolia, Q.
macrocarpa Michx. Q. suber). L. et al.), pines (Pinus pinaster A I t., P. Strobus L., P. engelmannii Carr.,
P. Pityusa Stev. P. palustris Miill, etc.), white fir (Abies alba Mill), Taxodium distichum (L.) Rich.),
Japanese cryptomeria ( Cryptomeria Japonuka Don), etc.;

On carbonate soils: poplars (Populus balsamifera L., P. tremula L.), true pecans (Carya illinoinensis
(pecans); oaks: (Q Castaneifolia, Q Petraca subsp iberica. Q. rubra), liriodendron (Liriodendron

tulipifera L.), liquidambar (Liguidambar orientalis mill.), paulownia (Paulownia Fortune (Seem.) Hems.),
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Caucasian linden (7ilia caucasica Rupr.), eucalyptus (Eucalyptus gigantea Hook., E. mannifera A. Cunn.,
E. cinerea F. v. Mucll, E. globulus Labill., E. Macarthuri Deane et Maiden., E. viminalis Labill, etc.),
cypresses (Horizontal cypress, C. torulosa D. Don, C. lusitanica Mill., etc.), two-row taxodium or swamp
cypress (Taxodium distichum L.).

For alluvial, yellow-earth, red earth and other non-carbonate soils: chestnuts (Castanea sativa Mill,
C. crenata Sieb et Zucc.), hornbeam zelkova (Zelkova carpinifolia Dipp.), oaks (Quercus suber L., Q.
serrata Thunb.), ash (Fraxinus excelsior v. monophyll Desf), cryptomeria (Cryptomeria laponica Don),
etc.

The restoration and renewal of forests thinned by unsystematic logging and the increase in their
productivity are of great theoretical and practical importance for all mountainous regions of Western
Georgia. This is a well-defined belt of chestnut-fir forests in the middle zone, from 500 to 1000 m above
sea level. Promising species for growing on thin soils are black pine (Pinus nigra J. F. Arnold) and
Caucasian pine (Pinus sylvestris L.) (above 600 meters above sea level), as well as the species preferred
in river valleys are Chorokhi oak (Quercus petraea subsp. Polycarpa (Schur) Soo), Georgian oak (Q.
Petraca subsp iberica) and Imeretian oak (Q. Robur subsp imeretina); On non-carbonate soils, chestnut
(Castanea sativa Mill) is preferred. Japanese cryptomeria (Cryptomeria Japonica Don) (up to 800 meters
above sea level) can be used as a companion species. The use of humus-carbonate soils is advisable for
the cultivation of black pine (Pinus nigra J. F. Arnold), Chorokhi oak and Colchis oak. As accompanying
species, you can use common maple, field maple, as well as various types of poplar and cypress; Chorokhi
oak grows well on medium-deep loamy soils, so it can be used as a companion for Colchis oak, black
pine, Caucasian persimmon (Diospyros lotus L.), common ash and others. Alluvial soils are best suited
for walnut (Juglans regia L.) and various poplar species and hybrids.

Beech forests in Western Georgia are found in the range of 1000-2100 meters, but individual groves
and even entire massifs with a predominance of beech are found beyond these heights, both below and
above. The most promising species for artificial reforestation on thin soils of the beech belt is the
Caucasian pine (Pinus sylvestris L.), in some cases the black pine (Pinus nigra J. F. Arnold) should also
be considered promising. For the renewal of beech, medium- and deep-loamy soils should be used in the
first place. One important companion species in this belt is the common chestnut (Castanea sativa MilL).
Other companion species include Abies nordmaanniana (Steven) Spach), Caucasian linden (7ilia
caucacasica Supr.), common ash (Fraxinus excelsior L.), maple (Acer platanoides L.), mountain plane
(Aser pseudoplatanus L.), rough elm (Ulmus scabra Mill), leafy elm (Ulmus foliacea Mill) and others.
Spruce-pine forests of Western Georgia are spread at an altitude of 1500-1800 meters above sea level.
The most acceptable species for artificial reforestation on thin soils of this zone is Caucasian pine (Pinus
sylvestris L.), perhaps black pine (Pinus nigra J. F. Arnold) can also be used; On sandy soils of deep and
medium forests, preference should be given to spruce and pine, among the accompanying species suitable
for this zone are eastern beech, mountain birch, lek, etc. Subalpine coniferous forests of Western Georgia
are located at an altitude of 1800-2000-2200 meters above sea level. For artificial reforestation in this
zone, beech, spruce, fir, as well as Medvedev's birch, high-mountain maple (Acer Trautvetteri (Medv)),
Litvinov's birch (Betula Litvinovii A. Doluch), goat willow (Salix caprea L.) and others should be widely

used.
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Jo0@sH0BsE0s, IBHMOL ©g3dsboBozos s oML IgbosbolBMo d3mbogombomgds. dg@ogm-
Mo ©s JInE0Hho EoLIMOLOL 0bEIELOBOIEE0s, wmymliols dgd3oMmgds @ 3500mbol MIobszos
Jabols 03 gbmdMog dggsboBagdL, GmIggdog aoblsBM3MZID BHMA30L dmmo@ozmmo gbol GMsbl-
GOS0 Brg0sHo 3nEsMoDsEool 3mbEgJuGdo. 33mags sbsbsgl, o Hmame gmbdzombomgdl

3m0G03Mo 39BY39egds MHMMOE doesniegdol d9bs®bwbgdols s 0EMEMaomo 253¢gbols
LEHOSEY30vIemo 0Bl Mmwagbdo.

1543564 LNGI3TB0: 30GH03vEo EOLIMYOLOL 565¢0B0, 3mEOGH03YMO TYGHIBRMMS, 0EIMEMYR0YMHO
0G™MM035, HOGHMMH03w9w0 GHMIBLBMOIsE0s

30@03OH0  MHoGMM030L 9bMdM030 sbseobo LsdMomgdsls 4350wqa3l, ©sgz0bsbmm gbs
OMamOE  BoddMEMEOHO  dowsREgdol  FoGMIOIo  Lsdogds, OHMIgoE  bLsbLgzMagL
bLeEoSEO 50JdqdL, 0IMEEMPOME BsOBMadLs s FoLMdIMOZ HoMmImaqbgdl. ™sbsdgdmag
99360530 LEBMYPIE™YdJOT0 OEYOHMS LoxsMM Fodmlizgemgdo bdoMms L3Ids 0bRMMIs-
BOwo 3mIMbo3sEool BoMRmadl s BMBI30MmboMmIdL HMYMOE OLZMOLYIO 3M0dE039d0,
MH™Agd03 995¢009096 0009bEGHMJOL, IME M IS0MOL30MJIGOLS S JIMEFOWE BoOCINEMOSL.
50 3mb@9duGHdo Mbser GH®SAZ0L Loy SO HOGHMMO3IS, MMAMM3 FdWHZMO S 3NWSMHODYOEO
3m@0@03MMm0  3ogmmol 9bmd®mogo 3ModBH03s, 3oblozmmgdmwo 3608369mdol  33wgz0m
39000b3935L Hotmdmoaqbl.

§0b58gdsMg 330935 F0BbBs olobogl mbsenr GH®Msd3ol 2016 Farol Mglddrozwmeo gOmg-
B0 3063963000 Lo@ygzobs s 2024 ferob bodMmgboabEMm 35935600l Gotywgddo 3s3m, GHgbstido
§o68mmgdmeo 259mbgerol 9909000 sbseodU.

399GH900L 9Mbhg3s 2obbmM309ws 990mbgzgzol J0BbMmdMOz0 Lgwgdiool (purposive sampling)
3600b3030m: mM03g 459mbiges (oMmdmoagbl mbosw@ @GH®Msd3ol LadMgHowgbE™m 3593560930l

Bsfgols 9Bo390%Y Foedmmddmer 396GO6 MoGMO03Mw 5@l - 2016 Fgwl, Hmym®E dolo
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3063950 JR0GH0d53008 SWsGBRMMTs, beagwm 2024 b, Graym®s dgbsdy 3som 3MgbHo-
963 ™dOL 309w MmdoL LEME IR0 Fsboggl@o.

®6039 3H9JbGHo OoGMM03Mme© 0bGHblow®mo mdgb@os, GMIgEo@E sbobogl oMo dbmemo
3063093 3mwo@03MO 30639JuAL, M58 F9BHIRMOMWO BsGBRMIOOL S 0IMEMYOIEMO
69309HgbG5300L Mg39MH GOl 93mEY300L MZoF0sbo 3gHoMmEOL 3560530 MdsT0. 2obls3ro-
90000 50sb0Ib305 353Mmb LoEYzol LOTBMEIHO IBI0MM3Zs: Ji 35bsL3DgE0, MMYMMF 35035~
Boob 4oblbol HOEHMMmO3MWOo 59E0L FogoE0m0, BwY6J30MboMGAL sGo TbMmEIME MHMYMM3 dtEo-
03960 dgLox 9Ol BHMIBLESEOOL, 50539 OMYMEMF LoTdMEIOHO 3MBOMbOMIBOL LEMIEHIR0S.

35300 Jowodo 5353806090 w0s 1993 farols 9.5. 303020 sergsborsb (Waco Siege) - 9mgangboliomsh,
MmIgerog 599600399 398560x% 3969 oLZOLdo bAoMma 50043505 BIPIMIIHO JooEMBOLS
Lobgedfoxm dosemomxzangdol Bgfimeol LoddmemE. 5935M5©, 353mb LEgbs GH®sd30lL Joge
99MBgM0s 565 TBMWME  FIMYOSIBOIWS®, 9MHFIO 3MEOFBH0IMO® 3MEOMIOIO FJuEBOL
Loboo - HMAMOE 2930w s3oMHoL3oMGOOLS BBsMM39e 0BLEOEGHWGHJOMD. s65EOBOL Bm3)-
Los  gbmdMogo Lodzsg®ol bosGolbo, dgGoxgmemwo Bs®bmgdol 0bEgblogmds, gdmaom®o
H0GMOH030L OME0 S M3MB7BEJOOL Bo®o@0MEo 3MBLEHMW0s. A5BLZMMMYIOMWO YMMIELIdS
9000mds 9.0. ,0BHMOL 965%9“ 5390 LAHMBHIR0JOL, M3 9393006MHEIdS BHEMLI30L EOLIWOLTo
300GH03M0 do5MdoLS s JMHM36vwo 30Dolol Mg3MHgHIbEIE0L.

331935 99996905 300303990 ©obIMOLOL sb5¢obol (Fairclough, 1992, p. 87; Wodak, 2001, p.
69), 3wsbogMMHo s MIBsTgOMHM3g MoGHMMO30L MgmMogdols (Aristotle; Kennedy, 2007) o
3003030-woba30LGMOO  LEAMIEIR0Jool  sbseobol  (Chilton, 2004; van Dijk, 1998)
069300690 BoOBMU.

3M0303wo  EolgOlol sBsoBo, HMAMOE 331930l FgOMEPMEMYOGmo  bExmdzgwro,
003935 B39 gdsL, BgduEHob 893390000 #odm3z53e0bMmm ol doEsMBEIGdMOZ0, 0LIMEIMYOMGO
©S  3NEGHOHMmo  894oboBagdo, GMImadog  gobloBMzcmszgbh  3mmo@olzme  HOGHMOMmOILL
(Fairclough, 1992, p. 87; Wodak, 2001, p. 69). 090nm@©MEmy0m@e©, 304969000 300303990 @ob-
3OLOL 965¢E0BOL LodboggbMosb dmgel (Fairclough, 1992, p. 87), 396dm: GH9dbEesem™o
36500, OLIMOLMEO 3M5dBH03S 5 LMEosWMo 3Mod@o3s. dmEgdme 339350 dodm-
4969005 300E03wo OLIWOLOL s65¢O0BOL BsMYWJdTo BsdmysErodgdmEo LEMEJa0gd0L
9b5c0b0, o FmM0oL: IgBoBMOYo BsMBMgdOL dsdm3zggms (Lakoff, 2004, p. 4; Charteris-Black,
2005, p. 163), ©933s60Ds300L s dBObsOo M3MBoEgdoL LEBHMWIGHGMgdo (van Dijk, 1998, pp.
267-270), bLogOEOMO S JIMEOMHO EOLIMOLOL 0bLEMIgbGHIdo (Chilton, 2004, pp. 177-185), s
3sL03MOO MHOGHMM03Mwo Lsdfsbbogmgzsbo dmgwols (Aristotle, 2007, pp. 38—-45; Kennedy, 2007,
P. 154) 53q035300.

50b0dbo 9569000  9BseoBo  Bodmogdsl  g35d¢g3L, 9o dbmermE  dg35535LMmm
H0GMOH03900 bGHOEOL GHMBLBMMT305 ME JOHMBMmEMA0m® Bgydgb@Edo, 5M93gE Bodmaz339mMmm
00 3m0GH03MNMO 5 89053 MNWGHNMOIO  306OMdJOOL  gogwgbs, HMImgdTs3 gbLEBLIMIL
5930l HOGHMOMH03wo 963IBCMAGMTs 2016-0sb 2024 (jemsdg.

009358605, O™MI  GE®sd30L 2024 Herol GoGmMogzs 939690l Moo3swoBsgool  IBsM
39696309, Mo3 03580MmE 50LHYdS TgEHOBMOY BsOBMIBLS S M3MBYbE M ©Y3MTobobozool
bo®olbdo. gb 33¢935 LHMM9E 99 (33¢0¢gd900L 0EIMEMY0Y©, oby3z0LEHWe s Bydom@GHolme
3650l 0bsbogl oBbsco.

&M3330L LadMmgHBoIbGH™ 25dmMlzergdol HOGMMO3MEo S 9bMdMH030 Bswobo LsFoMHmadl
96535¢RgMHM356  0gmEOOME  J0dmborgsl, MHMIGEoE  3599MmM0s6gdL  HmamME  ©oLZwWOLOL

JooNRBEGIM0Z3 S  0IMEMA0NH  2obDMToErgdgdL, olg IJEIBMOMEo  LEHMWIGHOHIdOL
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293029650 LsbmsMmgdM03z 50Jd9dDbg. F0bsdgdsMy 33¢935 913wmdbgds 00 MYMEOHOYAL, HMIEgdo3
3m@o@03mem 965y ©o330603900L  gLadergdemdSL  0dg3s OMYMOE  FMMTo®, sg39
236J306 ©Mbgbyg s 55835605390l oL 3L FgdsboBdgdl, Momsa 3mbLEMMOMgds dGgMo,
0096@™d5 s 3MH0BoLOL Bs@BM. J39dmm Fs®mBmgbowo Mgm®omwo d0dsmmegdgdo Jdbosb
3b65¢0Bol 9900MEMEMyoe BMBEITIBEL s 0dwg3056 Fglsdergdemdsl, 9535Lgl MoGMEO-
310 BLEGHMBHIH0O0L 9g3MEY305 GHGSAZ0L M JOMHOMIE 3MEOEGH0ZMM godmlgesdo.

3936096900 A50MmYmxgb Ms9@gbodg Lo3z396dm MmO doEAMIsL, GHMIGdOE 3bLOIm-
90000 3609369035605 30¢003039MH0 MOGMOO30L, doesBREgdoL gbols s LsbMmYsMIdMO30
©OoL3ZMOLOL  5bsEoBOLMZOL. s0bodbmwo TJoymdgdo gbdsmgds 033¢939ML, 9B DM
OMamO3 LEHOMIEGMOMEOo, obg BMbJzom™o SL3gdBHgdo 00 893)Y39wgdol, MMIJEoE 3MEWOEO-
360 o mgdol AbMH0B oBsMmyos LoBMYsMIOMH030 sHOHOL BMOT0MIOOLS s IMdOWO-
Dogooliggb.

36030390 ©ol3OLOL sbs5obo HoMmBmaagbl 0b@gHEOLEO3W0bM doymadsl, Hmdgwos
baBl M358l oL 3MOLOLS S LEOESEIOO JsEsBEGIOL YYOHPOJOHT0TSMMNYOIL. BraMTb gMd-
5830 53 F0F9OMEgdL 54oe0dGOL MMM LETLOBIHMOOSE Fmgl: BH9duE oL, ol MOLYEo
365d3H030L 5 LME0sEXMOO 3M5dGH030L Mbggdo (Fairclough, 1992). gl dmgero obLazmmGgdom
9839dH05605  3MmoGH03Mm0 2533 gdol  BsoBOoLLL,  BoRb  0m3swolfjobgdl  9bol
25809g4qb900L oLEHMMOME-bME0SXO 3mbEHIJLAL.

Mo 303l 30 030l FbMOZ 96306 GdMO 593l OLIMOLOL OLEGMOOY-3mbEGHIJuEHMEMO
sbserobo (Discourse-Historical Approach), Gm3gaos 990m05690L 39dbEol wobyzolGwy® sbsero®l
LM 30sEYH-3M0EH03MNM0 M95¢09d0l Bmbbg (Wodak & Meyer, 2001).

239605 580LY, 3MOoE03MOO MoGMMo3s bldot dgdmbggzsdo 9x3dbgds  3mbEg3EvYeEE
39@SxMOHGOL, HMBgdoE Jobosh 3mb3MgEmer bsdgs®ml s0ddol Bs@Bmgdl. XMy Ws3MBo godm-
4ozl  39GoxMmMoL  OHmamOE  sHOHM3bgdol 0blEHMMIGBEHOL BwMbJsgosl s 98@3IoEgdL, Mma
3m0@03wM0 IgBHOBMOGO0 56 5GHOL FbmErmE LEGHOWOLEHMMO INOMWEGDS, 5M5FJE WMTs 3Mybo-
GO0 BsOBMYd0, MMIEgd03 393w9bsl 5bgbl Abdgbgerms 300 03Me s0MBg356%y (Lakoff, 2004).

Xbs3b b gMHoL-dergdo gobobosgl 3meo@03w® 89@snmMgdl wgao@0dszool obld M-
996(9do© - legitimising metaphors - 39003 30GH03NMO B0FIMHJOOL d0gH gsdm0ynbgds
0©IMMY0YHO TSOMZIEMOOL YolisdoMmmEgdrs (Charteris-Black, 2005 pp. 18, 27).

916 3956 ©5030 gOHM-9M00 395EGHGIXMOHO BOFYMSS 0IMEMYRO0LS s GJHOL MOHPOIOHHMdOL
33w93sdo. dobo 3mbEanEos - o@gmermgormo 335060 (van Dijk, 1998, pp. 267-270) 58396900,
(00O 5MmOL EOLIYOLLMESE 5390990 BOBIOMO M3MDB0E0YO0: 356 030l BWIMerMgoHO
220005¢h0 (van Dijk, 1998, pp. 267-270) {63096l ©obzm®Llol mGmysbobgdol mmbzmmbe
LAHMAIR0L, OMIgwoi 9Bwdbgds d0bsO FobosmdgamdgdL: (Aristotle, 2007) ULo3mms®o
X3MRB0L  ©sqdomo  FbaMggdool  godeogmgdsl, (Charteris-Black, 2005) omsgolo wo@ymazomo
dbsMgqd0L 05 BLYGdIL 96 doBddocngsl, (Chilton, 2004) 9EHMOL ByysG0wGO obsliosmgdergdols
bo%bgolidal o (Fairclough, 1992) dobo 99Lsdem 30D0oEH0wemo s139JEJO0L 0abmOHOMmYBL. GHGMSI30L
2024 ool s9mbgs 98 LBEGHOWIGHWOL bOmes 98mbgazs - dolbo Eolgydlo sdgbgdwmwos
243000 £296L 530MA05Dg ©S FGHMOL G035 M ©Y3Tsb0Do30sDY, Mg 30Ol
3MmoMm0BIOME MOGMOH03ME 390D 993Y30wgdL (van Dijk, 1998). Logmome®o xaMxBol 0gs-
oDBs3ool s M3mboEodmo Fbsmol ©g3dsbobsgool LEHMHGIR0JO0 TBsOMME 35dMm0Ygbgds
3003036 358m3egddo, 29BL3 MMM 3034 olEME s B530MbIOLEHYO MOGEHMM035d0.
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30 Bom@mbo dommomgdl, MmId msbsdgtmzgy 3meoG03mo MoGMO03s 0dsOHME0s
MBogOObMYdOL,  BmMools s  bLEBEOZMYPOL  BoMo@Gomwo  3mbLEGOHWoMgdoLlgh.  dolo
9bosBOHIdOm, 30E0E03IM0 OLIMOLO oMo 094g6gdL LogME0m FYGIBRMMIIL (Fog. Logmmby
390956, oo IBHJM0) s JBMEOIO 30D, B3 SbEH0TMWOMIOL 3BODBOLOL s FGMOL
009 my0wg6 Bs®BmgdL (Chilton, 2004)

30@03mmo  393Y3gegool  sbswobo  ggliggdl  0mgdL  sGOLAEHMEAEHJEL  LsdHobbogmgzsb
H0G™MOH035d0: gombo (393939wol 3gMbmbs), mambio (Wmy03s) s 35mmbo (98mE0s). XMbOX
3969000 30 59 MHOGHMM0ZL 535380607 MobsTgEMM3Y ©JFsAMHOME 36dE0300MD - BodE0MS,
d0dobs s IMMIEYOHO Bgficmeol 9bsbg 9398w GoGHMM03sbmsb (Kennedy, 2007).

bgdmm gobbowmaro mgm®onwo Bs@BMmgdo - 300GH03Mwo ©ob3MOLOL s6seobBo, dg@sgm-
o BsMBMgdol MgM™M0s, 0EIMEMYO0MMHO  I30MOL30MIOOL EOLZNOLO ©s Jesbogmmo
HoGMO035 - Jabol sbseroBol IgmmEmeEmyome Lsggdzgal. 8 BsMBmgdol bowwmdzguwby, J3g-
dmo dmyzsbow 3bGowdo Homdmagbowos 3mbzMgE o BMsadgh@gdo mbswo GHMsd3ol 2016
5 2024 §erob LadMgHbogb@m Lo@Y3900sb, HMITIOOE MOMMIME MJMOOSL Fgqlodsdgds. gb
052500700 d05608690L, 0 OHMYMO GHEOBLZMOIOMHES BHMSI30L JBMOdMOZ30 LEHMGIR0S M35%-
0560 39MH0MmEOL 2560530Mds30 s BHMYME dmddggdl 0go Aoblbzs390E 0EIMEIMAOMG ©
9903026 3mbAHYLAIODY.

09600 30639830900 s F5d5w0mgdo GHEMsd30l 2016 s 2024 Ferol 4odmlizgergdosh.
300 990396005 93BMOMOL FoghH FHMA30L MmO odmligErs®y IRwAbadom, ImEgdwo
090600 BsOhMYdOL godmygbgdoom.

50b0odbmmo  Fogo0mgd0Esb  godmdobstyg, FoMdmyoaqbor Bgz9bl dogh  s39mgdmen
3b5¢0BL MbsEr GHMsd30L 2016 s 2024 fiemgdol 250mbgergdbg oyMbmdoom.

BrM3sb  BgOJwoxmol bggzom, gbs LmEoswGmo  Mgoemdol  3MBLEMYIz00L  5gEHO0GO
3033mbgb@E 0o (Fairclough, 1992), bomgom 30306 obzm®dl-obEm®mormewo doymds (Wodak, 2001)
330535HMBL 306¢39JLEHOL OLEHMMOME 45035¢oLFODYIL, Mo oblsgmmMmgdoom 860dzbgwmgsbos
G®5030L dgdmbggzobmgzob.

2016 ol as3mbgaol gMm-ghmo 396GMmoMo gMsbss Together, we will lead our country
back to safety, prosperity, and peace. (Trump, 2016) 5§ 5935655 gbmdM0g0 Bs@bBm, GHmIgmos
M95¢mBL sHSLOSMPIL MMAMOF 939MYMWL S 3mWoGH03MM dmddggdsl - OHmymME dob
3©AJbL. MHOGMM035 545¢0dgdL 3O0DOLOL Bs®BMU, Tog™sd o6 s9(35390L ©q3+9dsboBoEosL.

2024 gl G®5030 08539 GH030L LEAHIEMML 0ygbgdl, MwdEs EOoLZMOLOL LodIoEMg 93390m-
o 005390b: Either the deep state destroys America, or we destroy the deep state (Trump 2024).
©OJmGHMIoMGHO  HOGHMM035  5dogMgdl  3sMm0oDo30sl s [oMmImoagbl  dorsmRwrgdol
930999305l OHMYMOE 3563000b30L OL BMOTMESL - FBHMYdOL LMo A5BsAYMHIdOm. 5T
39000b393500, 3MmEs30L FoMOMYdS OLINOLOL ,,MI3MMEYJ30E osBG* FoTMMNEGINO.,
50056 2024 ool 359mbigems 8mddggdol o0b9demo 03396o@ 0300 goblis®Bmg®magl dmdswsdol
ML O 3003036 30DoEosL.

@530 (2004) 59330390L, O™ 300EH039IM© 9BIJGHWIO0 F9EHIBMMO0 Logsbdsbsmergderm
LAOMIGHMOIOL 30 505, FMAbMdIBLS S WOMYIMGdgdDY s53dbgdIM BsMPBMYOL 5gsE0dIBL.
XMbsmsb Bo@GHgMol-dengdo (2005) 30 30m0mgdl, MM 3gEsxmes 4580m0ygbgds wgao@odsso-
oLm30L s JIMEOMO MobsgyMABMBOL golivdEr0gMHgdS.
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2016 §ol G330 00gbGH0RB0EOMEGdS MMAMME Mgsol@o ado®o: I am your voice (Trump
2016). 39@oxmMs Homoabl bo3MMs® Mogl, MMYMOE 309G 6gdol s dowsmREgdol
360HmJLo, Mo3 Logwydzgel MyMOl 3gMLMbIEIMG-3M3EoLEBWO 3nDoEoMboMYdL.

2024 ol g@EogmGs final battle (Fobserry®Ho dGAMES) ©94g690L ol 3mEoEo3® dglools
3mboE0sdo: [ am your warrior. I am your justice. I am your retribution (Trump 2024). 9 §o60moq 96l
39060l bs3903L 99BHOBRMOMIO g0¢0d5:300L Y39esbHg 06¢IBLOMMO BnGOToom.

3HO0o 1. mgNOHO0MEo 30639830 JO0L 0EMLEM300 BHGMI30L HOEHMMmO30L Jobgrgzom

2024 ferobs bLoByzosb
0550000

0G0 3nb3Egngos 2016 Hemob boGy300sb dsgsmomo

We will be a country of generosity and | We're taking on the most

360303990 ©olzMMLOL sbo-
wo%bo (Fairclough 1992, p. 87);

(Wodak 2001, p. 69)

warmth. But we will also be a country | menacing forces our people have

of law and order. ever seen.

2024 is the final battle. That’s
going to be the big one.

39¢>8MOMo Bs®bmgdo (Lakoff The crime and violence that today
(2004, p. 4); Charteris-Black (2005,

p. 163)

afflicts our nation will soon come to an

end.

Her bad instincts and her bad They are mutilating your

0©IMMA0IM0 3350MG0 ©

@™ol obzw®Lo (van Dijk, 1998,
pp. 267-270)

judgment... caused the disasters
unfolding today.
Hardworking patriots like you... will

save our country.

children. / Joe Biden is a stone-

cold criminal.

LOZME0MO SWSMREJOOL
99¢ox8mMs (Chilton, 2004, pp. 177-
185)

Iran is on the path to nuclear
weapons... Syria is engulfed in a civil

war... refugees threaten the West.

They're sending their criminals
to live in the United States. /

Our cities are burning.

0G™MO030L bdFobbogymzobo
dmgwo (Aristotle, 2007, pp. 38—

qombo: [ am your voice.

wmymbo: Homicides... increased by

qgoombo: [ am your warrior... I

am your justice... I am your

45; Kennedy, 2007, p. 154) 17%. retribution.
3o0mbo: Sarah Root... killed the day | @womymbo: We had the strongest
after graduating. economy.

3smmbo: Hardworking patriots

like you... will save our country.

XMbsmb Bo®EJMHOL-degdols Jobgwzom, gdomeyemo Jgdsgeds (heroic metaphor) (Charteris-
Black, 2005, p. 163) 560l Ho@m®Mm03w90 BEGMGIR0, OMIgEog gadbobwmemgds wogmol gdocvye
3mD0Eombo®mgdsl s ol ga0E0do3E0sl 3M0BOLME 3063 9JuGHT0. 53 B30l Fg@IRMMS LMEs©
300bgds HM330L M30mMY3MIBIDbEE0530, FobLEIMPMYd00 T5F0b, MMEILsE ol Logmme®
0530 39bLsbW3MogL MMM your warrior... your justice... your retribution - 53 0oL LOIIMEYOH S
2900559393V 3m9d@GoMo 2o0sMbgbols 8glios.

096 356 @030l 0IMEPMFOHO  335OHO JR3Abgds BB Mm3mbogogdl: Bzgb
(3mBoBom®mOo) vs. obobo (bgasGH0Mo). gb BsMBm byl MHgmdl 9EHMOL ©g3+9dsb0Bogosl ©o
03000 gA0EH0T530b.

2016 9ol G®5930 53600303908 3mwo@03M6 guodsl: Any politician who does not grasp this
danger is not fit to lead our country. 835, ©5306MH0L30MYdS XJO 30093 bgds 0blGHoGMEOMEMmO
Bo@bmgdoom - elites vs. people.
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2024 §iewol bstrs@Gozo 30 9oL MH03sM 30bseremdsby: Joe Biden is a stone-cold
criminal, they mutilate your children. (Trump, 2024) o@mM03s bEYdS Jo@ol 3M0E0IL s
939OL 993031 ©939F560DgdIMY 336G, M3 9©0JTBJOS 3MOEH0ZMM  359JMMdDIL o
29050 3ol GoGHMM035d0.

396 ©s030L  doymds o 290M339000s© 3w0bEgds FGHMOL ABBMYSYOME s ©YIM-
650BgdM M9369B90G (30590, GMIYE0E 390MMOEHIZL OsEMYOL TglodErgdEIMBLL.

Boe@mbol mgm®mos 59330390L, GMI 3e0@03wOo Eol3MmMLbo 0ygbgdl Log®mEmwe dg@s-
ROHIGOL doEroBEgdOL O LIFOHPHOL WMo 0DsEGOOLMZOL: Jos = MLIFODBM, ot = Bsdodo.
(Chilton, 2004, pp. 177-185)

2016 Herols 398mli3esdo BsgMmmbggdo gobwsdgdwos Joersgdgddo, the chaos in our communities,
Mo AgBTowo© 9994s09gds o oliggwybd300L 2odmlbobgab.

2024 ol dobgzom, 3GgM0 339 ao6q dogss: Theyre sending their criminals to live in the
United States, open borders... mutilating our children. sg 5000 5J3b LEROMbOL ygm3mEo@ol3me
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PHILOLOGY

LINGUISTIC TRANSFORMATION OF POLITICAL RHETORIC IN A
CONTEXT OF CRISIS: A CRITICAL ANALYSIS OF TWO SPEECHES BY
DONALD TRUMP

IA DUMBADZE
E-mail: iadumbadze938@gmail.com

Batumi State Maritime Academy

ABSTRACT: This article aims to conduct a critical discourse analysis of two presidential speeches by Donald
Trump-his 2016 Republican National Convention address and the 2024 campaign kickoff speech delivered in
Waco, Texas. The selection of texts is based on purposive sampling and reflects the evolution of Trump’s
rhetorical-linguistic strategies over an eight-year span within his political discourse. The study draws on an
integrated theoretical framework, including Critical Discourse Analysis (CDA), conceptual metaphor theory,
ideological polarization, and Aristotle’s tripartite model of rhetoric (ethos, logos, pathos).

The article demonstrates that Trump’s 2016 rhetoric centers around messages of crisis containment and
national restoration, while the 2024 speech reveals symbolic militarization, dehumanization of the enemy,
and the leader’s messianic self-positioning. The intensification of metaphorical and emotional discourse, the
reduction of logos, and the dominance of pathos constitute key linguistic mechanisms that define the
transformation of Trump’s political language in the context of deepening social polarization. This study
illustrates how political speech functions as a strategic instrument for the maintenance of power and the
reproduction of ideological influence.

KEYWORDS: Critical discourse analysis, political metaphor, ideological rhetoric, rhetorical transformation.
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HISTORY

ETHNIC TOLERANCE IN BATUMI AT THE TURN OF THE
XIX-XX CENTURIES

OTAR GOGOLISHVILI

e-mail: otar.gogolishvili@bsu.edu.ge

Doctor of History, Professor, Batumi Shota Rustaveli State University

ABSTRACT: During its existence, Batumi has always been a multi-ethnic city. The Georgian population
of Batumi, despite the national chauvinist political regime (Ottoman Empire, Russia), was organically
characterized by a high level of ethnic tolerance, which determined the functioning of the polyethnic
society there.

Our interest is the illustration of ethnic tolerance in Batumi in the last quarter of the 19th century and
the beginning of the 20th century. That was the period when the domination of the Ottoman Empire
counted the rearmost years in the city. Then, as a result of the Russo-Ottoman war of 1877-1878, Batumi
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was handed over to the Russian Empire, and in thirty years, the city of four thousand people from the time
of the Ottoman Empire grew stronger in terms of population, and became even more diverse from an
ethnic point of view. It is especially noteworthy for us, also in the conditions of revolutionary processes,
to present an example of maintaining ethnic tolerance in Batumi. At that time, there was no example of

ethnic conflict in Batumi, although the tsarist officials encouraged its outbreak to keep strong positions.

KEYWORDS: Different ethnic groups, National composition, Census of Batumi, Attempt to confront

ethnic groups, Friendly events
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HISTORY

ADJARA IN TURMOIL, 1922-1924

LONDA ROMANADZE

e-mail londaromanadzed@gmail.com
Saint Tbeli Abuseridze University of the Patriarchate of Georgia

ABSTRACT: This article examines the anti-Soviet movement in Adjara during the years 1922-1924, a
period marked by political instability, armed resistance, and the difficult establishment of Soviet authority in
the region. Drawing on archival materials from the Central State Historical Archives of Georgia, the study
analyzes the main forms and manifestations of anti-Soviet activity, including underground political
organizations, armed resistance groups, and the participation of local leaders and social elites.

The article traces the continuation of resistance following the suppression of major anti-Soviet
organizations in Batumi and highlights the spread of oppositional activities across both urban centers and
rural areas of Adjara. Particular attention is given to the connections between local resistance groups and
wider anti-Soviet movements in western Georgia, especially in Guria, as well as to the role of former elites in
organizing opposition to Soviet rule.

The research also explores the methods employed by Soviet authorities to consolidate power in Adjara,
such as mass arrests, executions, forced resettlements, and strict security control. The study concludes that
Soviet power in Adjara was established with considerable difficulty and relied largely on coercive measures,
while persistent resistance reflected the local population’s strong aspiration for political independence and
national self-determination.

KEYWORDS: anti-Soviet movement, Adjara, Sovietization, resistance, political repression.
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PSYCHOLOGY

ONCE AGAIN ABOUT THE PSYCHOLOGICAL
CATEGORY OF WILLPOWER

NODAR BARAMIDZE
E-mail: ereklel770@gmail.com

Emeritus Professor of Batumi Shota Rustaveli State University, Doctor of Psychological Sciences

ABSTRACT: The paper shows the special contribution of Georgian psychologists D. Uznadze and Sh.
Chkhartishvili to the elaboration of the traditional problem of willpower. It is emphasized that, despite some
(if not justified) remarks, Sh. Chkhartishvili's view on the nature of willpower and volitional behavior is still
the most solid and accountable. This circumstance, in the author's opinion, eliminates any basis for unjustified
attempts to ignore the specificity of willpower and legitimately establishes it in the system of psychological
categories.

KEYWORDS: willpower, motive, subjective and objective value, impulsive behavior, volitional behavior.


mailto:erekle1770@gmail.com

94

30933 I&-0ILI 633013MBOL VBLOIMIMB0'JIS0 35STBMSN0L ILSLIS

® N o w

10.

11.
12.

13.

14.

15.

16.
17.

18.
19.
20.
21.
22.
23.
24.

25.
26.

3°9myggbgdmemo o Msdyds:

0™ FM0I300 5., Bbs®EH0d300 3., BLoJmErMmA0s, MdoEobo, 1950.

056590d9 b., 3Mgmo 8m@GH035309M0 J3939 s Lfogws, dsmvwydo, 1995.

BoM590dg b., Bvy0do 3., IGO0 InGH03530wIM0 J3930L FgLadegdEMdOLS s “305:9L
1396m396900L” ©sdegz0l bl 0TsMmMIdOLOM30L, dsc)do, 2006.

056530dY b., ,89 3060s“ s ,89 MBS 256300900l sEYOEOLIMZOL bgdolymaol
LEHOMIGHOT0, 3. ,LogdoMm3zgwmb BLodmEmyool do3bg®, Nel, mdowrobo, 2007.
05M580dg b., Bgdolymuol glogmmwmyool bszombgdo, dscmvydo, 2019.

056580dg b., BLOJMEMAO0MMO 9E0I©Id0, docmn)do, 2023.

396030 6., D0ddOM G., BLOJMEMY0s S (3BM3MYds, MdOEOLO, 2009.

39bsb0s b., Immbmzgbowgdols s ImEH030L 3690900 356(gmdol mgm®0sdo, 4. ,,ods6-
0390l BLoJmemaool dozby”, mdowoblo, 2017.

009509 0., 359330793900 YOO BLOJMEMY05d0, MdOoOLO, 2013.

0095dg 0., 300093 JOPbYE 6939w MdOL BgbmIGbmermaool dqliobgd., Blodmemyow®o
290m33w939%0, @. X, dsomwdo, 2018.

0095dg 0. (90003969w0), BLodmemans, Mdowobo, 2019.

00900539 0., m009dGH035305 5 109 H0ZS309, 7. »BOJoMHMNZgXML BLogmemyool dozbg®,
20109.

00905d9 0., ©. YBBsdob MB0YJEH035300L MJMOMHOMo dmEgwo: 9960836900 ©s
dlobMYd9gd0, Mdoolo, 2024.

39390s 8., 35005§9Y39EH0wgdol 899amdo 396H0Mm©OL 360md0ogmgdol gy oG mds, 3.
»BgdoMm39wmb gbogmemyool dssbg®, Nel, mdogrobo, 2007.

BmMo30dg 3., 30JLoMGOMWO Gesbdo 0b5303Mo 2oBHYMdOL 5EsT0sbgdOL boliosmo, 3.
»BLOJmEma05%, @. 111, mdowobo, 1945.

MBbsdg ., 30MIq00, @. III-IV, Dmyswo glodmemyos, mdowolo, 1964.

MBbsdg ., IHMBGO0, @. V, 3533301 BLOJMEMa0s s Labigmem sls3ol BLodmemyos,
0doobo, 1967.

MBHb5dg ., IHMIGd0, @. VI, 356(9mdols glodmemaos, mdogrolo, 1977.

=BBdg ©., 99603369080L B3gmo, 3. ,d53b9", Nel, mdogrobo, 1989.

Pbo®@Eodzoeo 3., 65d0bdogMo Ji3930L ImEHo30L 3GMdgTs, MdoEroLo, 1958.
Bbs®Eodzowo 3., 63d0bymags s oo s, Mdowolo, 1964.

Bbs® 300300 3., SBOHEOL bLmEosW MO BLodMmEMYos, MdOOLO, 1974.

Wnsun I1., [Icuxonorus Bonu, Caukt-Ilerep6ypr, 2002.

Yxaprumsunu [II.H., Mecto morpeGHOCTH ¥ BOJIHU B IICHXOJIOTUY JTHYHOCTH, «Bompocsr
ncuxosiorumn», Ne2, 1958.

Yxaprumsunu 1II.H., I[Tpo6rema Bosu B icuxonoruu // «Bompocs: ncuxonoruu», 1967, Ne4.

Festinger L., Conflict, Decision and Dissonance, Stanford, 1964.



95

60MMRS d5LNSII

SILS3180300 OLAIH0S

33062 5650) 0153M&NL 33RSAM3N3' IS0 01AMS0S LS 3-H5ISHN3S

6MMRS& 35LOSII
Jer-8cbds: nodarbasiladzel 936@gmail.com

3900388020L 4936096985005 OMFH2H0, 3HMRILPGO
bsgs039¢0b 35b63s0¢m980b 8936090985008 53509000 8350090032b0

Apsal, (508 JsgebBomBob g39ams 3Gmdergds s besdo 3crryememdl 3sspy393Sb.
6. 02580250

SBLAGSIB():  Hod0bMBIM oMo oym s9mBgbowo 0bmgmo Jwsbogmbo dfgMowo o
390053M30. 030 04m 36535¢dbM030 99mJdw0 - 309BH0, 3MMBI03MLBO, 39dOEOLE0, MSTSGHYMY0,
6970LmM0, FoboMdo, THbEIsM0, 31md3MBoGHMMO, FMHbsEolEo, 39saMma0 ©s 30b FmmzEol 3093
65 36l gaLEbMOYOM©S.

1901 §geol ospm®ds 9sdol dsdmemdo BsbBobo 3gBmbTo (J. 39em3mBosb 100 Jowrmdg@mol
©53mMd0m) 3obLbs LgMms - 193d9LsBM0 ,0TIZ0EOL Lsgsbol* Labgmfimmadom, Lswsg 36 40 fgero
0dmmgsfs.

1921 §geob magm®ds beggee dmemogrdo (3sbEGH0b03g@E™mbosb 2 3omdgd Mol sdmmgdom) 0gos
dofols 65339000 s 2oblBs Femgbgdby obBsMgdol 3196dBHo FMoBogzgEHMbOL (L,LowsdsBol bsgsby“)
Labgeofimgdom, GmIgmog dseg Logsbdsbomergdarm 396GMms© 0dgs, bmmem 58539 1921 folb .
053035 1530 IMMYstd> ol BogM 5y 2oblbogr ggges Llfjagarm-bosmdBMEyEm EHgligdrEgdsl
©5 9563060393 ™bol Lzmols BBy Poblbs gHmgbmmo mbogg®lodgdo (»g3003s d3GMEGHO* -
»00MmgBoml dolbos), Gmdgmwoag 1951 gl obomgmol 3gbd Mo Lsbgmadfomm MboggMlodgdso

390093000 5 EOgLsE BYbJ30MmboMYOL.
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Bommgdgm0, 390053M0, 1300035650905, 130050 DBMHS.

Abmxzgwoml 3eslogml 3FgMsems 8memol gMm-gHmo y39wsbg 3odmmbgmemmogsbo oym Hodob-
OB mogmMo (1861-1941), godmBgbowo obpmgmo dfFgmogo, 3dsbolEo s 2sbdsbom-
9d9wo. x. by 9oL ,,06MgmoL o 3TboLEBHL MM IdS s, F535EBd FobOLMB ghHma,
439599 O 306HM369ds© J0shbEs XX Lo)3bols 3oMHzgge bobgs®do (Toruapos, 1987: 11). dogero
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B LsFIMOML®. 030 0D0sMGI®s 25BOL LoEY39dL: ,05999E0TZ0EMds 5ET0bMBSL
960F94a0b.... M3 MROM Bs3gd 09435ML 530560, Jom »BOH™ 653wgd do@Mom@o bsc“ (Bbgb3gwo,
1961:5).

6. 053mM0  MREWOM  WoGHIOMGHMOMOL  olEGMMosdo G930 OHmamOE  dMsz5dbMogz0
999mgdgo. ol 0ym 3mg@o, 36OHMmbHBs03mbo, 39dwoiEobEG0, MSTsGMEYO, BY7oLmEMOo, dlsbomdo,
bG350, 3MIZMDBOGHMMO, FYMHbsoLEAEHO, 39WoaMma0 ©s 306 TJmmzgErol 3093 Mo IMYL
9aLSHYMGOMPS. ol 35¢0sdl 93360l wrgdlgdol 50-Bg dg@o 3Mdero, 30-Bg dgEHo 3ogLs, 12
6mdsbo, 100-Bg dgBo FmmbOH@mds vy bmggums, sdgbogg 3MdwoisolGmo HoMowo - gbol,
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WoBGIMGHMMOL, bgermabgdol, o mbmgzgool, Ggewoaool, 3sbsmemgdol v Lbgs bsgzombgdby.
50050 9 005653 29B530MMBs, HMA M. MmOl 930w 3dmbs momgddol dmgwo JbmBewom
Q05 356500 0(36MdS 3BM3MYB. 20-06 Fergddo 56 IM0sMS 93MM30LS S SBOOL IMOZ5¢0 J399sbs:
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050590, 1927 gl - 06mbyBosls s Goowsbwdo.
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3b79@qlol bgerolgzsmsgsh 3oMowow offgbos. 89539 1930 Fgenb ogo 3565L3b6gws gfg0s
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gmgo LBsdFmms 35380630, dob JogM 35658369 Fergddo 8gddboero Bobo@gdol 3sdma3gbslimsb
053538060900m. M3 dggbgds 0baeoll, sd ob bdoMo LEwdsmo ogm. 1912 gl obywolin® 9bs%g
3°9m3005 dolo gdlgdol 35GsMS 30900 ,30GbKRsW0* (,89HoMmMwo LodYMYdO®), MBo3
Loygm39@Mom 500D ImY3mgzs. 1913 Fgaml Fdmd oGO Jowsgol »boggdLbo@g@ds M. Mogm®l
BomEMmyool 393b0gMgdsms mdEH™mOL fmqds dosbods. 53539 fgarl sl, sHools AFgesgms
M0l ghm-96H0 30639, 5sgEd brmdgeol 3609dos o@EgModm@ol stydo.

05306 d90md0ggdom §o®mBsBgdgdl G. mogmemo wIsEEmEs sbg3g 0dsl, MM Lfogus-
24905 gds Aol FIMBEONH  dYbASoNH bsby 3Jmbs FowgdEo, Fsdob MmEs, doLogg
Lo@Y39000 M3 30035, ,Y39EEsb VbW OLE GBsBY SVHBOPOL Lo FOMMYBIBY E5350153mdBYH*.

6. 053MmOMoL dos® dg0mddggdom 390330MIMdT0, Lbgs IMsgsen Loszombmab ghma,
OO SEA0M0 9F0M53L Lsbserbm gsbsodemgdobs s dmbstioo 0sm8ol bfiszems-sebkool
U53000698b. ©5 b 51355 A5B3IZ0M0, M5, HMYME3 Fglogsedo 5036036gm, 0g0 3goamaoE 0ym.
Abmgoml 350mbgbowo 3sliogmlo 39oamagdol 0sb sdml 3mdgblizol, H9b-g53 MMLML, g3
AOELEMOL s bbgoms F6MmIgoby ©oymEbmdom, 6. moam®ds 99odmdsgs Lszdom IHymdemo
300053M3039600  LoLGHYTs, MMIgEoE LoxgdzwsE g™ dob Fogh  goblbowr  Labfogwrm-
L550IBOI™M LY GIGOL. 49bsmEgdols @ LFIZEs-50BOEOL Ls3oMbgdBY M. MoMEL
©hgMowo  od3b  IMsZ35wo  LoyMMOE®Id™m  LEsG0s, MMIgEms dmMolb  sbsbodbsgos: Mo
000 3MgdL 45b5mEgdsL?Y, L3965 gdol MHRMMTS, ,35050¢gdOL 3OMdEGTGd0®, ,35BsmEgdol
2393039 g05%, ,,Ufogegdol Jgmm@d0®, ,,3965mgds JoegdolsmzoL*, ,39650gds O JMWEMS*
Q5 5350 Lbgo.

9900 g0s 250004 F5M0JIWSE 0mJ35L, H™MA dbgEr0s @IgsLOIbgEIMm Flmaeromdo dgmMg oligmo
dhgMoo, GHMIgbsg Lobowbm gsbsmegdol sdado 00gbo 495939m9d0bml, Msdwgbois ©.
0530MMTS 2553909. Job HgMHogddo geHmTsbgmoliogsb 396 2500005300 gL S 3gogMPL.

6. ®omOL, OMAmOE ©oE  3obdsbsmmgdgwl, Jzgybol 93mbmdozmMo, 3MwEGHWGOWO,
bmEosOHo s Bb3s 3MMdYIgdol gosdmol doMoms© bydwgsEgds dosBbos bowbdo
23905 gd0L 493039 gds. AobsmEgds FolmZgol ol MgdsMO ,Fodswo ogm, GMIgEroE J39ysbals
g39as ,19bob 6" g9b3Mbs3s. 5doEMAs3 1y 0533500 YB0M 0BdMIMPS 00 FMBIMEO M>MBdOL
399056030 gobsmgdolm3ol. gl Jolo 39sa™my03MNeM0 BEGSGH0JOOL LomsvyMgdoEsbs3 396
Bobl. gM0-gMm Fomgobdo oo §gdl: ,Bgdo ghmsgMmo FJoBsbos (3bmgMgdsdo gobsmengds...
M{dmbgdeo 396, MM MM 080 FobgdL IJMBEGDS, O3S 5T Yds 500 (3mEbOL mbY,
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39360 sbsbgEo MB9EYMHYOs M530LM350 A5MYds“ (Tarop, 1961: 49). 56 3093: .09 03 sSBOOLS
356, ™I 0bmgmol yzgws sHsbgmo MdgEMYdOL J0BGH0s ForbosmEgdEMds, “Y30(3Mds.
9H™369o Mmoo, MHYEog0mo Mmsbbdmgds, 99dmddggdomo 0boEosEO30L  Jmbermds,
0306m30360 LobbBg, - Yym39w039 gb 939330MGVOWWOs 2obs0IEGdOL ©)305MHOLMBSLML® (Tarop,
1965: 275).

23905 gd50 Mbs 2963005MML  5@B0BL LMD M530MY3oMGMBOL aMdbmds, bo
abogEmb 9mHobs s 939460l LoyzsMveo. 3530 M93L Jmbgdom 3o G Mbs ofjmbgdgl, sM53g©
358056MdOm, M53 oL SOBOOMS s Q9BsMEGdO” gdeng3s.

239659858 Mbs Ggldobmls 5Esd0sbl sligzg LogzmsMmo mMsgzol Mfgbs. Bocdzsdol Loowrld)-
5300 6. MMM 0339w 0gdL XIX Lo 3ol (36MdOO 93900 4gMmaMsxz30Ls s IMYBIMGOL lggh
3900060 250mb50d350L: ,,09 9900305 439eoGBMOL 2oagds @ 93JNIO“. M. MYMMOL SHOO,
4039w 5059056L )65 goshbgl ,,0Lgmo 933039 99w93M3MMds s 0bozos@ogzs* (Tarop, 1957: 410).

900000 @sb  godmBobstrg, 6. MmO IMoMbMZs FMDBIMEO Momdol F9ddsmo@o
396509300 8905650gdsL. ogMsd g ol 08 OML FJv9degdEsE F0sBbs, BoY6 Lgmmgddo
1§93 905 JOMHOMHHE 05333900LMZ0L YoRJdSM 0B OLE GBsBY F0TDIMYMIWS. oMs STobs,
5956 byl M8eros Fdmdmoe 9bsbg Lobgerddm3zsbgamgdols s Fbs@zMmeo WwodgMsdmeol
Bo3@gdmds. sdoGHmd 3mEbol  dgbsdgbs  sboasBOEMBds FoBsMmags 0bgyol® 9bsby
56BN WOEIMSGHYIOL O L3 MBS IBMEME 0dsl, M3 JOLMZ0L 59930 GOJGO 0Ym, MBS
3OMPM335 mombmgzs. gb 30, MMOOL SHBOHOM, VMIMEIGDES 0530305 JMbJIOIMOZ0 dogrgdols
239630056505, Moy, 9bol M3MEObsOMBOL godm, mbfsgzwggdo 0dmmgdmwo 0yzbgb dsbsws
4m39356M0 355HMIOOLS 9 ,0053v)d53900L o099 Bogygs3sm*, 250Mm300980L 993 30 930056
9m90mM9d0bsm, olg OHMamOE 08mEgd9b  MLsMYJOM, 5FMMLsEIFIG Bogml. Lgmagddo
9M5309M0 YIM5Mgds 50 9J39Mm® LOY9339NOM FoLoErol TgabadEs s Fo5HBMHYOMWS©
dgm3z0L90sL.  sbgmo  Lfsgwrgdol 9ggas© 893093900 dmzwgdeo 0y3bab Logmomot sBOL,
060305G035L. 0lobo 96 0EbMdPBIL Ms30L0 J399bol CLEMMOLLS S FJMAMIRL, Aol HodOlryenls
Q5 3fiagmb, Msdgomvy LHogargds dmfyzgdowo ogm gbmgmgdsl, Mgoey® bobsdzowgl. sdo@mdsg
0L 29 FY39EHOEO STBIMBES 6. MIYMMO: ,,...53960 Lol 3MeEm LobgEddmzsbgermgdo shgMowos
0byobgero d5333930bmzol; dsmo 39dz9md0m B39b vEbm J3994sbsl 393bMdOm, LH3MMIML 3o 5Go...
33bm360Md 0bmgmbo @y dob Tglobgd sMoxgM0 3ozom. gl 30 bgwl az30dwol bszmmstmo
L53dMBdMLsEI0 F980oM0E) Lodbob@MTo“ (Tarop, 1965:103-104). oligomo JmsdgFoegds 0ddbg-
0Ms, 00mJml LM (39039 04m, 9399965 30 39539, O. MORMMOL boBmgsbo odmmddom,
»796bMMO0 J399bol 2obsmemgds dmy3o9mbgdls do@oMgdols Bsbxmgdosb dgdmImow Lbogl -
300 353Mbg00 49BsmEgdmEos, 30330 J39ysbs 30, HMIgELsE gU BoBoMgdgmo §obg3m0369ds,
£9300500005 Bogeeo® (Tarop, 1965: 282). 6. moam®Ts 35O 03MEs, MM sbgmo Lfogagds
00650 0Lobags 06EMgmOL 06 096300l BodmdmMmgdsl baewbolbs s 0 3fi3939 LemoswMmo
36MHMdgdgd0Ligsb, HmIwgdois J3994bol §obsdg oys. ,B39bm30L gsbsmegds obgmoggs, - FgMws
090, - OMYMOE BB 3bgbolmgol, Gmdgwor 3dodg GHzoMml Fbmemo 0dobmzol Josmeqgl,
™I L3OO 930 “YHOOMB39wYmML 35GMHMbOL M3 sdo M0Z0ms s 300 (Tarop, 1965:
227). 50bodbrmmo 9ymdstgmdosb o308 ©orfgzobmgol 6. mogmel dobsbdgfmbows
905Bbs dmgwo 2sbsmegdols LolGgdol go®msddbs s dolo gMHM3zbme BoswsaBy ©sx3dbgds.
005Lmb, 00 WMo 0ym EIGHIMBIOMEo, GMT 56 Tgodwgds obsmEgdols LoliEgdol ghomo

339960096 gmEqdo v9(33 g, 3999603995 250Ebs. sF0m F9w9dergdgEr0s 08039 G993Jd0L



98

53062506501 01530 33R53(M3N3' IS0 (IIMS0S LS 3->0dSH03S

do9g39, MLOE LogMma®o LobEgdom gus Mg ob J3994sbs sfiggl. Jolo sHBGOOm, sbg Fgodergds
dbmEm@ FomImgdol HmIgerodg EsMR0L 49IMMYds, Bo45E0ms, b3sdol, 8300l sTBoWYdY,
24965930l LolEGgIol ME3ELIOE F9EIMPIDS, JM30MHYDS 30 Y3 I)IZ]90IE0s. 030 b
399005390 IL J399460L OLEBHMGOLL, Jobo 3N EHMEOL MbgLs s 39930l GHMowoEogdlL (Tarop,
1957: 345). 580@mBs3 990MdES oo HgMswo: L0603 gOo J399sbsdo o6 dmodmggds Bzgbomgzols
U5 F0OM Q5650 gdoL LobiGgdom™ (Tarop, 1965: 103).

23965 gdol LobEgdol MgMmMASBOBsEool bmdgm 30639 S0mEsbsE M. Moam®L dosbbs
99md0oM 965%g Lobgeddm3s6gmmgdols 4s8m399s s 58 gbsBg Lfogergds. ,,007) BEYMISMIMDS 56
390330905 s by dogng 56 459333900 0bSE MedEgbodg Lolzmem Lobgeddmgsbganmls, -
§96s 090, - 29650 gds 9B g BBy gosogobgds® (Tarop, 1965: 15).

LobgEddm3zsbgam Foabgdl M. Mogm®mo MO ¥AMRBI YngBEs. JoLO SHBOOM, SOLYOMDL ,Fogabgdo
L3 qdoLm3oL s Foabgdo P3omgdolmgol®. 0byeolw® gbsBg s®LGdIM OEHIMGHMMl ol
096 X3MBRL 5303690@s. 530l LadoMmOLIOMOMEP 030 dmombmgs Fdmdwome 9bsbg obgmo
0505 dbsG3OHo  Lobgerddmzsbgarmgdol dgaqbols s 3s0m3gdsl, GMAgEms Jombzolsls
05303900 03MIbMdBIL ,896890MGmo 3mgbool 650z0 99dmb“. bmMg sbgmds {oabgdds
MBS 3o©n303mb 3538390L, 53dMO©s 040, LFsgzwol 0bGHgMglio s Foabol Logzsmvmo, Mog bgwls
39909mdL dsmo BLmzedbg3germdol Bsdmysgodgdsls s sDMHMZb7d0L AoB30ms6MgdsL.

0530L0 g399460L 4965 gdol LoLEBYIoL Y35EFOLMBSL M. MoMMO 0domsz blbows, H™I
L3mes, UBHogergds ImfYzgGHOwo 0gm 4magerEEony®o 3bmgmgdolash. sugm asbsmergdsl, dolo
SHOHOm, 3053000500 BMPGOEIMBS 56 TMdg3L. 030 33O 3930GSW0s. 30@MI oo dfFgMswo
dmombmgzs 9Hso GHodol b3memgdol aoblibsl, Losg sVOBMPIdMELI6 F9ddsMo@o 8500 d-
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LO3NMIO 9380 530060, MMMGI 0a0 JMgeo Logmabeol Jobdoebg 193035039 MBYdS”
(Tarop, 1957: 249). 853650 gl 563 0y 50300 Bsddgs, HMYMOE BMY0IMGIL 33mbosm. 5doLSMZ0L
LoFoMms oo dogrolbdgzs, mmdobgds s, Mg meg3s60s, Bgdolymays. Logmms®o ™mogol
LOHMEYMGOL ABsBY, 330MIWZMZL MSYMOO, 505305635 MBS ,39IEIBML Y3z9es IBMIMEGDS
Q05... 0LO3EML O3NS0 30l FoOMZS, 15389393905 (13, 1965:131). Hobsswdway gdmbggzsdo
090 396 3050(93L alsbmer JoBsbU.

053060 MJNOHOMEo IMbEBOHIIGOOL LOLHMOGL M. Mogm®o S3m{dgds ol JoghH goblbogn
b3mergddo. 1901 Fgeml ob 8590l Fodwedo FobEHobo3gEH™Mbado (J. 30w 3MGH06 100 30eMIgEHGOL
©53mM9d0m) 35bLBs LMs - M53d9LOGRIMO ,L0dIZ30OL Lsgsbol* Labgarfimgdom, bowsi 96 40
Powo 00me3gsfs. 30M39w bsbgddo Lgmsdo dbmmm 10 3590 LFsgwmd©s, GMIgems dmcol
09O eol z0eo@ 0gm, 1918 Fganl 30 dmbfogergms Mogbgds 150-U doswfos, bmenm 1923 §qgeb -
MmO, 50 ©@OML M339 39990mob gOHO© Fmambgdoi LFI3wmd©bb, OHMIgwmesb dgzco
0b@Mgmols mMgmwo 379mbosb ogm Bsdmlivmero.

9030069000 6. MsMG0 FgMs: ,dg 56 dJmbos MBoggMLoEgBHOL odwmdo, &3 Lffagzwgdol
2450030 Jds s M50 IgMMEO. 39 30M3EGOMPO 3M5JE03ML 50005650, HMIgETs3 sMOBRIMO
03MY, FIOS gJbol FgMobs, FogMsd Fs0bi3 96 39M0EO BoM-HTol, MY Jmbrs 0dol
MH09gbs, MmI Tgdgdeem Bsdgbgs 05309306 Lbwyendo... dghggbgdmes, MM 3BEMIPO  MroPsE3
L50EAE MU, HMIGEoE bO3TMOLO 56 0ym 353330l 2509BOIMGBOLMZOU... IS LOTSOHMEY 56
0946905 3mg3s, MmI Bgdo L3ms 2s0mEoEgdol 3oMgdy ©og35oMLY. ...Ufsgeol 3gMomedo dg
53536MM39 Y9MYMBOMO FodMmEEOMgds s 30LHogwy, vy MMM 56 Mbws dmgdsg d5383L. ob,
Mol 250m@3 0530300530 A9BLOIMMMYPOOm O303bX g, 0ym 0dol Fgamadbgds, M bgdo SOBOE
3H™M3MHB0LAB ML 0ym® (3939w0dg, 1982: 49).

6. 053MmM0 L3MEsdo 00gdEs Yzgms 053330, 9bmbggma dosmo Lggbol, La®fdwmbgmdol,
LeMEosEIMHo s Jmbgd®mogzo dymdsMgmdols. 030 O®IEIMsd 8538398056  BM0sWwgds.
2458mB9boo 8390350090 390053my0L 3966H0b 3gLEowmEol BlyegLs, 850msb ghmsw Fodws s
1358009, FoMMIB JOMIE WOIEOMPs JJu3OLOYGdBY S 9EHIMIIPS M930LRBsE M™Y. ,,d9 ILO0gH
0094356005 05303900 S 35MPSWSG 303MPO F500 BLOJMEWMY0o, - FgOl 0g0. - 330MdbMd©O, HMT g
MROm 3930 ©sbdsMmgdol ashg3s d9dgderm Fombg, 300069 DmAoghHm Lsdmsmm  39oaMyL,
OmIgbog 33mbos, HMA Lo3zdom© obgem3zbgdwaros megol bogdgdo“ (Tarop, 1965: 57).

M. 03mMoL JogM §o8mfygdmeo sbogro bogddol FoMds@gdsbg 993Y39¢9dEs ol God@Eo, MHmI
dmbogergms GoEbzo ymzgefieron®o 0bBMHgdm©s. 580@™MA LsFoOMm F9BES ITHEJO0MO
LoblMgdol dogds.

L3meols oblbol 30M39w Pengddo Lfogwrgds Ma3sbm oym. dowgdreo bmdgwols 3@gdos 6.
053MmM35 0965 B3mesl Imobds®rs. 990amd 30, ®mEs Imbfagegms MoEbgo Lag®Mdbmds
250D, 080 03MEGdMwo Fobs Lfsgeoliogol d30Mg gosbsbowo ogfiglgdobe.
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B9™gd00sb, 565890 29699MI (33900 8996900 BSE, MOYID PoaM®O (jdMbgd Mo ogm, Hrmd
016905 Lo3gmgbm  BobogzegdgEos. L3mesdo @sdmdoe odbs  LHogergdol  39MdseMo
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0900m©JB0L 2o FoMBGOM0 godmygbgds. Lsgewgds 80dobotmgmds ddmdowm® 3gbaswowm®
965%Bg sbogno Lobgerddmgzsbganmgdols dobggom, GMIEgdoa ™300 Moam®ds dgoyobs. LYg-
@900l J0b5sOLO A530WIdOM Fohmm 0yYm, 306 0bmgmol bbgs b3megddo. Lzmes doGo-
505© 3999560@ Mo J0dsMNMEgdol ogm, dogMed 53 (30300l Logbgdl gds@gdm©s dogzd3ms
96Mm00mo GmdBogds s bbgoslbgs 30MMxBgLool sMBWgds OHMYMOE Logs33gomowm, oby
565L5353390M 3MM3E9LJ0. MMM d9390BIMdYOL JF0OME JOHHYIMES 3ModE03s. (35~
399900 b5gbgd0b FmLHogarggdo 9REgdm©bIb 8gbaswr0w®, LBl IMOEHMW, 0bawolymm gbgdl,
3BoDH0ZSL, BomgdoB03ol, SLEHMMbMI0sL, oLEHMMOL, 2gMAMIROSL, 0bMbyHBoOL 3 EHMMOL
oLGMOOSL, WOoGHIMGHMEL, AbMBEOMm OLEHMOOLL, dbgdoldEMmEbyMdLl, 30309bsl, dgoiEobols
L5939 dzgdL, bgarmdabs s LElMGEM-159gwOBgMm IOMISL. 2oBLs3MMIMFOIOM OEO YMMIPLIOS
9969000 50 ©93965L369w.

6. 05mOH0  M3EbgdMds 0bEMaErms  bowo  Momdol,  LsFIMOWMBsdo  MLIBEYIMHME
0yg350mv9mo  sHoRsHBMEIdOL  sBMEsDY, MMIwgdoi dgobfagerobgb s  F9ddsMmo@o
55835890066 93006m0 J3gybol gbslly s 3MEEHNMMSL. LHogergdols s SOBOEOL TMs356
00Bbsg ol F0sBbES 30636900l Yymzgardb®og0o, 35MIMbomwo gbgzomaMgds. olifogzwrgdwgdo
4m39wbs0Mo© (300wMdEbab dmbfsgzmmams BobBozMMmo, {mbgdcmogo, BbymdMogzo, glmg@ozmeo
5 96HMB0m0 s0DBOEOL YOHP0IOHMTGHFYTs-0gbsdndsl. sBOHEOL bgs 333mbgbEgdmsb ghmac,
6. 053MmM0 A5BLSIMMMPOM YMMIEPYOIL MMIMDES JLMYEH0INO SODBOEIL. ,9F30 96 SMOU, -
D90 030, - GMI 33960909008 MHI6MBOL  FMMHT0MJDS, 35GMbOMWSE  YobgoMIMGOEO
3060036900L s0BOOL 80053500 30MMdss“ (Tarop, 1965: 131). 535bmsb6, oo fgMsco o
390053My0 M3s 0gm MHImbgdmeo, HMI ,,d3396096Mqdsl 35653 56 9dbgds oo Fobio, Lsbsd
030 35000 boBsbomdOL 4mbadol 1533905053 9O 35050J3935. 90 L33900L Fowgdsl 30
29653 GOME0 sSOBOHEs LFoMmYds“ (Tarop, 1957: 375). 53

»39BLO3MMMGOM SOBMET0” M. MIZMMO, (3b5WOY, JBMYEH0INO >VHBOEL 4 OlbIMIS.

3939990 bsgbgdol gotms, dmlifogwrgms gbmg@olzmemo s0bMol doBbom olfjogwrgdmes
9039, (39339 L0OWIMs, Bo@3s, dgfzs, TG0 bgwmgzgbgds, wgdugdols s BP3Mgdol
b3 s 5.8. LadYbgdOLAYAEHY39EM Laabgdol Jqlfogers bEgdMEs doMOMoEs© dbydOL foswdo,
Lo 05303900 533060050696 s Logermdbgb d496gd0L Lbgssbbgs dmgzwgbgdl. 59,
05303900 0ybgb bggdl 9390 s 533060IdMEBIL, MMYMO ©ygds Fzodol LyBmbo (0bomgmdo
§9w0ofool 6 MHMs: obsgbmwo, sbgwo bgbmbo, 3000l Lgbmbo, dg0mamds, Bsdms®o s
(3030 LgB™bO), - FgML PoaMMO. - g, OLOBO LE3WMIMHO MZoegdOm bxs3HIL, HMmyME dBOHYobLgl
33960 90bMmMTo, HrMYmE 0Mbgzs Xgx 0o 605380 s MMAMM 0MIdL 0go LBZsEILBZS g BIOL...
@59, B3963s 153939005 0gMIbMb, M0y 393960960 Lodys@m* (Tarop, 1957: 351).

30553390000 EOHML B3MESFo 0ToMMYOMPs (39335-BOTMYOS, LEMOEMEO TJx0dMYdIOO,
Hoabol bdodomowro 3ombgs, BHoMIdIMEs 9Ju3MMLOYdO, ©EYABI6 L3gEO3gdL, OMIgems-
30L53 309L9dL 535 MoRMMO F9OPs. by HgMs 36 FMBO IO ME-WOMO3MWO MHTJOO
3091900 ,,35Boxgb ol EOgLILFomwo, ,d90mEMAoL EOILLLFsmwo®, ,,06gwo mmsbols d9x39°,
»00x0¢, LJomgwo m@wgsb®mgdo® s Lbgs. ,085303ms Lodd0sbmdsdo 330w MdEO A5dMIghsbs
0Lgmo G539, - {aMb 080, - MG 850 506EIMYLJdWS. 33O MdEO om0 0bEIMLYdO [odgdstrms
Lbgolbgs 00500 gdoo - 3969gd0Ls S FMTGIMMEHYTMO bLeREgdOL Lo sdsBolszgb, sLngg
WwOo@gmoGME0oLs3gb* (Ilerpos, 1961: 92).
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sbgomo LHogargds byl Mfgmds 053939090 36MdOLIMY35MmgMdOoLs s 3MEboldmyzsMgmdols
2496300006905, LsdMEMM %5800 3o gALobMHPPMES ,3bM3MIOOL TFoegst doBsbL - Lol
s0bMEsL* (Tarop, 1957: 365).

50949000 30519380 290MEYO0 5O BOMPYOMPs. IMLfogegms 3MmEbol mbgl dslfogergd-
900  5©96@bg6 golomMdMGO0m. godMEEId0  BIMEIdMEs TbmeErmE  domoen  Jamsligddo.
24580300900l MM 30535600 YIMoLYds gd3gm©s dmlifsgwrgms 999mddggdoom sHOmM3BIdLS s
0500 2963005609d0L MbgL. IMLFo3wqL HgM0mo Lodwydsm dggdanm dgglitrergdobs, bLosa LS,
06053 »39035© IOl Fosero bol @by

6. 0MM0 3EOWMIPS BIMWS FosgJ30s 0530305 0530193 MHYL3OM03O. SToGEHMISE
95180 OO oLsdsbo gdwgmes ImbFI3Egms MZ30mTTMMZYEMdSL. dMLfogwrggdo msgzosbmo
037300506 0MHBg3bI6 MFOMUL, ,,3530F0BLY, GMIGELsE 935¢9dMmEs L3MEsls s LogOHM
LoEbM3zm9dgwdo LobBmsgzgols s HalBoyol WsE3s. 89383900 M30MMb3g 0boEs3EDIL 5absbs-
3900L 3608369wm ©sbs3oels, bemerm 8dodg sbsdsrmms Fglisbgd by gemdEbab dslfog-
©W9d900. 1302580 535 199 08 Logdobm30L 04dbgdMEs 3ToL0YdO, HMIYdOE JINMBROEYdM©bIL
9bfogegoms LadFmL. Loghomm bgerddwgsbgwmds b3mesdo (35gdMES  5I0boLEHMEO™E-
390053Ma0996 LY FMU, Mol 99850096 Md580 IgE0MEBIYL FbMmErm@ FobfogegdeEqdo. LodFmls
9JOM-9hm 930 930LMHIPOMEs  5T0BOLEHMIGOMEO  TMZoEIgMd, MMIJEOE  BOJBHMIMOZO©
©06M9dEHMO0L 335 gMdsl 8950096s. 1odFmb Lbmdgdls bdoMs 03000 Magm®mo FomBs®ms3ws.
1906 9l Jobo 9gEH0wMHo dmbsfioergmdoo dgdwdaggdrye 0dbs Lzmeol Foligds.

856@0b0o3zg@™bdo 6. ™Mol 39oama0nMo  dm®3sgmool  Igboxnsligdmo  bs3dsmolios
9mg300839cmomom dolo gMm-gHmo domaMmsxz0l LoGY3900: ,MoaMMO 0ym 30MbyMo ABsMEgdol
©56Md0. ms30b0 Logmabwol dmwm 40 ool 63530 MdsTo 00 MEOEIL  3T5YMBOEIGISL
249603005 390o3MA0MHO FMP3FIMOOLYD, MMIEs obgmo Labgeo dmobggds, MHmIol dbysgo
0bmgmbo 506y 569306 03m©s. 030 30MH3gWo 0gm Mo30L J3gysbsdo, GMBgdsiz 890dM8s3s s
569625 25650 gdol 3H06303900, MmO SBES Y39es 5005MgdL“ (Kpunamanu, 1983: 13).

6. 353mM0L bog963sbsmEIgdEIM Fdomds BoMEHm FsbE0b039EH™bTo ImEgshgmdom Hmo

00mofiy®mgds. 1921 gl 956 bmgger dmoeedo  (9s6306039@™bosb 2 3owmdg@®mol
©53mM9d0m) 04yos dofjols 65339000 s FobLbs 2egbgdBg sbBstgdol 3xbdEo

360060393 ™bol (,LOETsBOL Lgs6g) Lobgfimadom, HMAgwo Togg Logsbdsbsmergderm
396@®5 0gd3d s FoBbs obobsgws gargbms Mol LobmGBEm-bsdgmObgm, Fgdbozmdo s
15390E0bM (3mEBOL 493MEIEgdL. ,B3960 dEgbms Foligdol MEMEObsMMBOLYB Fobmaogolmes-
@©9da, - 50, M5 560oL Bgdo Iegz5m0 J0BBO*, - §9M®s oyo (Tarop, 1961: 50).

50539 1921 fgaol 6. 0oam®ds 3030 ImYgs®ms dol ogh oMy AsbLlbow gzgms Lolhogum-
Lo50dBOEI™  EIHILYOMEGdL s FbEH0B03gEHMbOL Lzmeol dsBaby oblbs  gPmzgboreo
“160396L0EYGHO (,30030 d35MMEHO - ,,ALMGEPOML Fobs*), Mg doi MELIL JMBEGOMPBID 56
956G ™ 0bMmgmob bgsalibgs 37mbol 930¢gd0, 5639 sBg3g Pobgwro, doMIgEo, 06bgEo s
bbgs 439960l sboas®mgdo. 6. meameol gsdmmdds Mmd gobdsdmm, gl oym ,,0bmgomols
Loggeo 6533900% 1951 Hgul M. smMol gMmzbreo Mbogzgmbo@gBo 39we3gm®s 0bmgmols
396 5® Lobgwdfoxm Mboggmlod @, MmIgwoa C®ILsE BMbJgombomgdl.

Loggeo dofjols bs33900Bg 0034530050 Fowse0 bsmolbol Lalimaem-lsdgm®bm 3w @Mgdo,
HMIGms 0gueo MLOLYOEEME JILIMEIM JEgbgdl. saMMmGHq]b03MM0 3MmEboL 3MM3sa560l
2909, 89300 M3 3JNEIOMPS FEgbms LEgMMNM FMPBOL EMbOL ST gdOLMZ0L, MHobstgl
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4m3@obs, 3500 §9Mo-30mbzol vEmEobsmmdol 0330s300Lm30L, Msdoi 9s6@0bg39@™bol
13Ol MBOMLIWILgdoE Imbsfogmdbgb. olbobo Lswsdml bimegddo ImbBOHEOEIIL
abo3e0bgb [gMo-300bgz0Ls s MZEs-5635M0aL. 5939 sOLYdIME 533YsEMM05d0 Tg0dEGOMP
LOLPOOGM LsTgEOEEbm EobTsMgdol JoEgds @S bgwlboytgew @sLgddo Fodwrgdols 8gdabs. 5939
25bLboo ogm Lobgemlbm Lolfogergdgwro, Loz LMBEWOL sbowRsBOHEPIOO JMBRWIdMELIL
Ubgoolbgs 3Gmagqgbosl (3gom«ybgmds, 390dM™mds, 0Fgemds @s bbg.). 450Mm©oMmEs ,Awgbms
J760boe00”. 563 060393H™boL s FM0bozgE™mbol 99Jabols go®@s, . MaamEL Lbgs GMA sGoxqgmo
299390299065, - 9Ol dolo gHM-9MmM0 doMAMOR0, - Juga Bs3dsMolo ogm odolbmgzgol, Hmd Jobmzol
00993703690065 0bmgwo bsebol gom-9OHmo Moglbo d9dmddgol Lebgaro® (Kpumnanamnu,
1983: 13).

M. MYMO0 OO 93AMOOGHIBH0M LoMgdMdS IMLfogerg o BEGHMIBE SboASBOIIL
dme0ol. oo FmEogmEo Lobg, MOMEWM, 38G:MIgEo bowbolsdo Esbdstmgdol brwolzggomgds,
L5FoONE0sBMBY, 3MH0b303MWMds s 3mTsboBdo MEOIYL 4939l sbgbs sbowYsHE-
©MBBY. 9HRsBOEYd0 Fobbg 9Msd OO LoY35MMWOMs s FMFofiadom Ws3s6153:d6I6,
OMAmO3 BHmOHY3m356 300m36905%g. 40 ol dsbdoebg obds L3mersd s 3903MY03w1MS
39b90MEg0gdds 4503390 93MEY305 FIB0EIIL. O GU SO 0Ym ZolO330M0, MSYD, Mmyme 3
0300 MoRMM0 50b0dbogL, 59 L3MEOL gobgz0MsMYds S 39380MdMEo 0gm dolio §dgdgdeol
3990g409©900L BOHEIL. LHmMgo 3ol Jobggom 033w qdMEs B3MmErol s8m3s69d0.

Q©OLOZWIM 93OM3530 6. MmOl bJoMs© 9©MdbI6 . B. FHMELEHMOL, Goyd MmMogg
30560 0gm dbmgmom 3609369wmdol dfgMoo-3esliogmbo s 39ogmao. 6. Moam®mds, .
AMBEMoL AbasgLa, 895a0bs Lolizmerm bsbgddwgsbgwmado, goblibs L3mEgdo s 0535039
abJogEro@s 8530390L. sd0@MTsg Ly dmzarg ™o gs0mdzs Labgwo Gmym®E ds3d39d0L
9tmyg396mv9ends dGMIYHTs 50IBMEYETs. Jobo L3MEgdo, 0bg3g HMYMOG . BHMELEMOLS, SOLYOOMS©
256Lb3930gdMEs  08EOMObEgwo  Lobgwdfonm  LsswdbOEgwm  ©sfglgdmergdgdoligsb s
9sbfogwadgEms  890mddggdomo  3wdsmdol 658300 WsdMMoG™m&mos ogm. 1906 {gwl
UGHoGH0580 ,3565mEgdOL MYRMOHTS* M. MOFMOO 29 oLE 303000 FgMHEs: ,®I356IE ML
ALbmgomdo gHmoEIMHMO 35:30L, 53599500 353MOMOMIOL JHMIM™MO FoLHogergderol bds gooldol
000505gOoLy  MEsdbmLs dobs. gz mdsdo dsgd3l GHMWLGH™o ©s dolbo BmbsbMYdsbo
H919g0L Pobosmgdol dglobgd®

(Tarop, 1957: 329).

™O039 39053M0a0L 3M5JG031w-390003Ma0wM0 dmE3ohgmds ©o8g4sMgdmewo oym ds303900-
Lbosdo BEMmdsBY, 353H030L(39dsLs S MLIBOZOM Loygzstrmwbyg, dsmo Mbs-Bz93900Ls s
d9L50EdEIMBGIOL  LOWE  2o0m3egbslls s 496300009, 09bs, Tdsmo  0EYgOo
93956090 dmmbmgbgdol mzswlisbOolomsi Lobodmdm s dobsdsdos. GA DA MA NAMDGAN

00 M6 dm3dgMsd IPgMols S 39WoamalL dmMol Abs3Lgds 035903 9MmoboEJdMms, MHMI
6039 350560 dmgwo 530560 39ogMa0Mo Fmeazsfgmdol dsbdowby gfigmbab 9. §.
»OO30LBIWO  SQDBOEOL  MJMMOOL”  3OM35d9b@sL,  Molog b sBws  0dMmobogwo
13MEgdOLS S b0 YdOL Labgedfogm LobEgdol 3M0EH03s.

5060250, 6. M5MmOOLS S . GHMMLEHMOL 39sMa03MM0 Tgbgmergdsbo, obGmMomwo
035BsHOHOLOM, 3OMYMILOY-GIMIOSBH0MEO bolosmol 0ym, Mol Asdma 59 00YJOL WILSS
oM Q35M93L 930500 dogns s 3BMZ9WIYMBIEMds. gb 0YJOO 393030l dZ0MFBILO
d9bsdgbos.
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0530L dmfjobsgg Logsbdsbsmemgdwm s 3vdsboliBeH 0©YJOL M. MOYMOO BoOMME 53OEI-
WgdEs 3MgLoLS s WYJ30gdol 3939MBOM 565 FoMGHM 0bEMImMT0, Mg LoBEZIMYMINOL
939469030 535096, M3bm 939469080 00 gbMdMEs Lbgzsalibgs gMm3zbgdol bacbms 3bmgMgdsls
- 350 Bbg-p39990gd70L, 3MEEWIOLS O GHMIOEOJOL, FoE6T JOLO YMMOEEIOOL F1OZ35M0 Lo sbo
0506(3 9B gds ogm. 1930 ferol bgdGHgddgM8o . MoaMmMTs MO 33065 O3YM YMRo LdFMMS
39390630. ,,89 BsdImzgo Glgmdo, - (oMo 0go, - Moms o33bMIMPO FobsMGdOL 5Jo®
LoLEBYISL. Y439WoRgMTs, Mg 5 3bsby, dodsmEs. M3s F9wofodo gobsmegdsd dgmEgowrs dmgwn
9bobEgmdsl Lueog®o Lobg“ (Tarop, 1957: 197). 5939 0g0 8099m0mgdL 08 Bogerm3zs69d9d%bg, Mog
150 FMmS A9BsMEgdOL LoLEGISL Ao9hbs. Jobo sBOHOM, gl Bogzemzsbgdsbo dEAMIsegmdl 0dsdo,
M3 2ob50gdol LobiBgds 50 J399sbsdo 894dbowro 0ym FodErMmbmMs, MoLSE 50s805BmMs dmbgds
396 0@9BL. ,,0099 302bs 9G55 FYIMJdIYO FMEHIO 5T0BOL AMBIBILMB, - F9gOL 0y0, - Isd0b
Q050905 MY, M35 gb FodEMbo A5399(3)39M©9ds“ (Tarop, 1957: 169).

OIS 6. MaZMEOHOL HobsbifsMagEyzgu Mo Lo@Yyzgdo. ML sGE LodFMms 35380M0S S SOG
dobo gobsmergdols bol@gds.
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@MY, 06x3MmM 5300l JgabgdEo 50030Lgds, IMLFogerol 3oMm3bgdol 35@030L390s, JoLEsdo boom-
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900l 30603905 @9, 53539 MM, FoLHogwgdEol 5dGH0MO, 59943560 HMEIOL 500sMYDdS, MY SBOLS
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dMo35¢0 Lbgo.
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RABINDRANATH TAGORE'S PEDAGOGICAL THEORY AND
PRACTICE

NODAR BASILADZE

e-mail: nodarbasiladzel936@gmail.com

Doctor of pedagogic sciences, professor

Academician of the Georgian Academy of Educational Sciences

I believe that all of humanity's problems can be solved through education.
R. Tagore

ABSTRACT: Rabindranath Tagore was a prominent Indian classical writer and educator. He was a versatile
creator - a poet, prose writer, publicist, playwright, director, actor, painter, composer, journalist, educator and
who knows what other fields he served.

R. Tagore tested the correctness of his theoretical ideas in the schools he opened. In 1901, he opened a
school-shelter called "Sanchi of Peace" on his father's estate in Shantiniketan (100 kilometers from Calcutta),
where he worked for 40 years. In the early days, only 10 boys studied at the school, among whom was the
writer's son, but in 1918 the number of students reached 150, and in 1923 - two hundred. At that time, girls
were already studying along with boys, many of whom had come from distant parts of India.

In 1921, Tagore bought a plot of land in the village of Shural (2 kilometers from Shantiniketan) and opened
a relief center for farmers under the name of Shriniketon (Abode of Beauty), which soon became an
educational center, and in the same 1921, Tagore united all the educational institutions he had opened earlier
and opened a national university (Vishva Bharati - World Mission) on the basis of the Shantiniketan school,
in which not only children from different parts of India, but also young people from China, Burma, Iran and
other countries acquired knowledge. In 1951, Tagore National University was transformed into the Central
State University of India, which still functions today.

KEYWORDS: Indian writer, poet, publicist, prose writer, humanist, educator, teacher, self-education, self-
cultivation.
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PEDAGOGY

MAN AS A SOCIAL, PUBLIC BEING

NODAR BASILADZE
E-mail: nodarbasiladzel 936@gmail.com

Doctor of Pedagogical Sciences, Professor,
Academician of the Georgian Academy of Educational Sciences

ABSTRACT: Man is a social, public being; living in society is his form of existence, but living in society is one
thing and living for society is another. Luarsab Tatqaridze also lives in society. He is also a member of society
and has relationships with people, but he is not a public being, because he has not done a single penny for
society.

A real person is one who thinks and cares not only about himself, but also about others, members of
society. And for this it is necessary to love people, care for them, help and support them. This is the primary
duty of every true person. The burden of goodness, as far as possible, should be borne by everyone to whom
God has given life in this world and who bears the honorable name of a person. But true humanity implies
not only love for another person and care for him, but also, if necessary, devotion to him.

This paper presents specific examples of those who sacrificed themselves to save the lives of others.

KEYWORDS: human, social, public being, precious capital, highest value, kindness, love, appreciation,
respect.
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300093 3obgeo boy3zmbols 30-0sb0 ergdosh gsbbm®mEogmmgdmmo 9dudgoEogdol ®mml dg3-
9000 Boggeng Fobogngdl 99Mbmds {f0bs50gdstg gmbma®msgomwmo dslagns, HMIgEoi doMoms-

QO JoMmem  gbsbgs  2odmd399bgdwo. mobsdg®mmgg  58mf3g3sL  Pomdmoagbl  obgmo
J0963bgeMdOMO  BEHMIEJR09O0L 2odmyqbgds, M®Igerog 95 FbmErmE smbLlboL mibmgel
JoOomwo  3Mwobstrmwo  650sblol  Mog0LgdGYRdLL, 909  Fgobs®bmbgdls  gMM3bmem
3MMOOGU.

36900 ,37900b56M0MEo FMYDIMMMBS JbMYMIBR0NE LosMMZILPMTO“ 0Ym FoIMMY3-
Bowo Jommmwo 9bosb 0bymoliv® s Brmlivgar 969dbyg. F39b 30HB0sMGBM 36MdOEIO By sBgEo
00563b6gagdol Lghggo 3wsbmgols s LoIH FemGObol GfIgbsl, ™A Mg, Hmogdmen
»90502BgE0“ gdlozol (Bggh d9dmbggzsdo gmbm3Mw@MMH o Hgo0gdol) mamadbs dglssd-
90905 InE0560 3mbEHIJLEOL yomgzswolifobgdom (Braxos, dropun 2009:11).

©53165-0950gd0l oMy dbolisl Loymgzgurmomm domgdvieo dmsMadbgmdomo LEMsdg-
309005 G6BLIOM03305/BHMBLEOEIM30 sbLBI-4965MFHJdOM, FodE0MS:

8m&5bea - boparo - Borano, bsy 3bsero - cage mxarm - Sade Pkhali, 3-9bearos - myaxomusa —
Puchkholia s bbg.

G®5BL3M0dOMOME 39609008 EILEbYMgdsdo Sblbs-25635MFgds M93g3BHTdos dmisg dmevo.
296L53mMgdME Lodbgagl 0fj393ws MYROMbIEIYHO bollosmol MYoE0gdo, MHMIEGOLE fystrm
A93bGHo 0sgbmdM030 MsMRTbs IFOMPIOIM®S, BoZoWOMS, 53GMMJO0 sl bLb0sE dbermzsbol
BooMLobgmdgdL:

3945600739 Mmb 0560 BY0MbgdOLM30L, JOMN-9MMO 3M3IWSGEo 3gMdo sGol Fbgrmgsbo...
230 @056g0L Lobgaro 0dol dobgzom 34300, v HMAEO 2wEbsMmO 5Jgl Asl. 8sy. FoMberols
RMNE90056 2ebsGml FoObEbo 3d30s. 5GBYGDdMBL g3y 39396900, F13Fge0sb9gd0, MdOs-
6900, Jmbmsbgd0, amyMmYsbgdo s 5.9.4(248).

65 0905 Mbs 9bsmTMMHoLo MGRAboLLL gl sblbs 56 sGOL 153d5MOBO. JsOMNZIWO 5EI0WH©
055353800901 FoMbengsbls - FoObowmsb, 4my®Mm9sbls - 4ma®molmsb, wMEbmge d3ombggwl 30 bLFoo-
0905 5333 O0MO 0bFMEOTs(305:

»BBIIIeYKy Ha3pIBAIOT B 32BHCHMOCTH OT TOTO, YTO HCIIOJE3YIOT B KAY€CTBE HATHHKH, HATIPHMED, €C/TH
HAYHHKA H3 JIHCT5EB CBEKJIH (YapXa/In), TO BBIIIEYKA HA3BIBAECTCA IapxiIyarn” (248).

»The name of the baked dish changes depending on the filling: for example, if it is made with beet
leaves (charkhali), it is called charkhluani“(248).

00 9900mbgg3530 Lo3doMOLO 0ym FoME030 sBMLEJOS (cBexra - wapxarm), bdo® 9gdmbggzsdo 30
9396569980L LD MLEJIWE FNMYT6IGd0 5353g09gb Tglsdsdol Wsmobme GgMHIobU:

»P0090m0 F5s6Hberols 3s6s, s3bdgb Jeatgs F063H0ob, 6535015005058, 8s¢rBsl s bbgs 3obog-
beyemolb bs 33980 8s¢nsbgeyemmbol y39¢r0sb 89693000 “(248).

»TIOMHMO THCTEEB KPACHOH CBEK/IBI B KAT€CTBE HAYHHOK HCIIOIB3YIOT HEXXHYIO KPAIIHBY, Mapb 6€IVIO
(ragapxarama - Chenopodium album), MarTsBy H pyrue BeCEHHHE TPABFI, CMEIIHBAA HX ¢ ChIpom “(248).

»-The fillings are quite varied. In addition to red beet leaves, tender nettles, white goosefoot
(natsarkatama — Chenopodium album), mallow, and other spring herbs are used, often mixed with
cheese® (248).

»32960500 53900 3960000 0269896 s3b: T30 Y5293, 3793390, BEHObY TIPS, ... X OX0CPS3YSL,
F908ob s bbgs 8obgozm0bs 03wy Bealihbols bsemgyevo... (11).
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«B T'ypum roppdarcs LemsIM pazoM Omiof: depHasd KaypMa, KyHaTH, OpHMH/IXYyJa, ... MXalId U3
mxkumKIaka (jgat. Amaranthus - mupuna), ukumu (1at. Anthriscus - KyIsIps) U JpyTHUX IIOJIEBBIX U
OTOPOJHBIX KYJIBTYP ... (11).

0056369 Md0m0 BLEAHMIGHIHO0L GB35 30MH3ge MHOATO MOHOYHEHOMYOMOs sbow sEMgLG DY,
0500 gmbMM 3mbsBy. sy, Fo49W0mM, 3933580500 s 395G sBooL J39969ddo Jm3vy-
300 by gdgos H93560/698560/%9560, B350 93MM30L J399bgddo gl 93gbstg bmMdoE0s
OmymO3 8sboerozo (Ocimum basilicum), Lsdobby 9M9EOGHMMOOL gomzswolffobgdom IJmstmyd-
B9gdds s50Mhogl gl 39M0SBEG0.

08 9900b39399d0, MHrEqLsg 3gMdgdol Lobgwimadgdol Lgdsb@o3mMo maMmdsbo oym dglsd-
W9dgw0, 90HM36wo gxggMol dglsbs@Bmbgdws, 053W0s30M39Ws® Mool GHEMmIBLIMOdO-
9090 350056@0 5oL dm390w0, d980gy 30 dobo LgdsbEozm®o ggdlios:

3Fo6rmo MbmOEm GMeEeds - 035¢sbko ,390m00 SH5RG00> Bs00356:@0985 JBrIemgot
bs@3sb. 09835, bea@Bs dsobg 396 53590 @5 05¢rsbB0O 5629 F5(YIs™5, 350329¢ns 35939«
(35).

sre-. TVPMAHBI HE CMOIJIH IIPOCTHTE OTCYTCTBHE MACA H HA3BAJIH TAKOe OIIOL0 «AJTaHIH» (JDKEeTOIMA)

mrH «ammyaar (35).
~However, they still couldn't forgive the lack of meat and called such Dolma Ya/anchi, meaning "liar"

or "sham" (35).

DM0gH N0 HJoool GHEMmbLIMPoMgdolsls dsmo wadbogzm®mo 360d369wmdol dgi3erol Lsob-
A9m9bm 900b393900 0gm 5©0IMBIBOE0. GOHM-gMHMNO 303N SO0 oMo 39630 SOOL Mdo.
05b6509060Mm39 3060HMd7dTo gl M75¢0s FEolbIMdL Lodobol VIMHLOEILIRD sTBIEIdME
»B9530L°, OMIgE03 99539090005 F3MHOWSE IRJO 1gMO LoJobEOL BJz30w0m s JooMm-
3935 J5O®0o y39e0m (439w sbg bdo®s, Lvyaambom). 033, HMSOE0YYs, d39¢ boJsOm-

39030, 39MdmE 9396580, gU 39MHdo THOEEIIMES LEWWOL® QoBLBZ390ME, 83539 Lobgen-
fmgd0ob 9396500L0b: mdo — Bydobs, crsoobyio. Setaria italica subsp. Italica. gl 93gbotg sbewos

d5e005b 09305005 S 5V Fodm0oygbgds 58 3gMddo.

30995 MH0 L3O gdgd0 oML LobEMYJIMS JOBMIMEEMOMEO MHJoEMdIOOL sbl-
BoLm3gob. 49bbowrvem Foabdo yzgws M9EI3ELS s 39MAL M sbEragl 650G, BIMIO BMEHMIdO.
30Dmse0Hs30s 96 FbmEwmE gmbozmmo 3w EwMgdol dglhogwrols 360d3bgermzgsbo oblidtvy-
996309, 565990 05603560l LEHMSEHIHO0L JOHMYZ5MO LLobgMdS.

©3133365:  JoOmMEo 3M9EGHNMMS 5©5F0bMMO (3030W0DBGOOL JOM-9OMO MBOZIWMBO
24580MBgM@o 399G HMss. Jobo Jqbo@bmbgds s 33 sM0BIE0S FMEEH0IML GO 0BZMO-
0530 MBS YH LoBMYsEMYdsdo B3gbo MMOl gMm-ghmo 4dbodzbgermgsbglo sdmEsbss,
9H™m3699mo 00 bEH™MdOL  HobsdoMmmds. Fbmwme Bgzgbo  [obsdMgdol  gedmaowmgdols o
HoOleol 3mwgdGHomHo dgblogMadol gosBMmgd0m, G933 MJSEMdOL gomgscroljobgdoom,
d93dgdom B3960 MmOl 3s0mfi30390Dg 5093353 WIMS© MJoga0cqdsls.

Johmmmo gHmzbmo LsdbBsMgmmm geol 3MwEGHOHYEo  dgblogMgdol d60dzbgamgsbo
Boffocnos. 0g0 slsbogl Lado®mzgwml yzgans Mgaombol dasbmgMgdagdol gmbma®msgomw maego-
1gdMGOJOL, MMIGOO3 BITMYSWOdEs (3HM3MGOOL FMZ35w0 LoY3mbol AsbTogEMdsTo Qoblbgs-
39090 39MaMOBOMM, 3odsGe s bbgs 300Hmdgddo. 09935, ob FoMdmoyabl 9Mmosb Lol-
Agasl, Mo IxdbgdmEos JsMmEo LYBOOL GHGMIOE0JdDBY. 5853MMMEsE, MR-
©0MJ0 5005MGOMW0, GMOIPOEOIO oMo LsdBsMgm LfmMmg 0doEHMIss odm®mBgmo,
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6030050 MMHo 9argdgbGHgdo 8go@sbs.
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@OMBIBOL figowrmdom, 53 3330l Y39ws 9H3BY OO YIMIEEIDS JI3INEs 0TS~
@0DBsE0sL. HJo0gdol sbLbs-gsbdsMEHIds 9539IBHWIMO FMAEAMLYYOHIMMIb ghmaoE Jdbol Js@owo
GMO(30w0 3gMH3qd0L 456mTgmemgdgee Labgl.

B9doldogmo 9ol gMmgbmmo LsdBsMmgmeml gbfoges Momtqla 3603369 mgsbos gobm-
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056300905, 3MWGHWOWWO 5396500l SOUGDdMDS, SHOWMIMOZ0 30MHMBYIO0EIL Fodmdobstg
»00bgE 059 M93933JOOL” M9a0MmbseMHo BHMBLEMMTS30900, 0sMATEYMdOMO bEHEMEJA0JO0
5 Ubg. Jo@ommo gmmzbmero LsdBsMmgmem gLsdsdolo 9E039BH™b ghms JoMmwymo Lyacol

396890909 36393 v® 39bMIYbL Jabol.

ETHNOLINGUISTICS

ETHNOLINGUISTIC ISSUES OF GEORGIAN CULTURE
(A Culinary Journey in Ethnographic Georgia)

MARINE AROSHIDZE, MANUCHAR LORIA, NINO AROSHIDZE

e-mail: marine.aroshidze@bsu.edu.ge, manuchar.loria@bsu.edu.ge, nino.aroshidze@bsu.edu. ge
Batumi Shota Rustaveli State University

ABSTRACT: The era of universal computerization and globalization has intensified issues of ethnocultural
identification, bringing to the forefront a range of interdisciplinary research concerns, including historical
ethnography, the dynamics of material and spiritual culture, national mentality, the linguistic and cultural
worldview, and the cultural memory of generations.

The latest wave of technological progress and advances in scientific thought encourage reflection on the
rapid passage of time and on changes that have transformed not only the appearance of cities but also the
lifestyle, worldview, and value system of modern humanity. The younger generation already lives in a
profoundly altered reality, in which the preservation of ancestral cultural heritage has become an urgent task.
Understanding past cultural experience not only influences the contemporary life of a given ethnic group but
also largely determines its future.

Georgia is a small country with an ancient culture and a tragic history, a unique alphabet, and a rich
natural environment. Despite their shared indigenous Georgian roots, the country’s historical and
ethnographic regions (Guria, Samegrelo, Kakheti, Kartli, Abkhazia, Racha, Svaneti, Mtskheta—Mtianeti,
Thilisi, Samtskhe—Javakheti, Imereti, Lechkhumi, and Adjara) are characterized by local specificities
manifested in all spheres of life, including national traditions, religious rituals, folk crafts, architecture,
agriculture, and culinary art.

The article examines Georgian culinary traditions (Culinary Journey to Ethnographic Georgia, 2025) as an
important component of the nation’s cultural heritage, explores the ethnographic characteristics of Georgia’s
historical regions, and analyzes the reflection of local realities in the linguistic picture of the world. One of
the key objectives of the study is to identify effective strategies for the intralingual and interlingual translation
of these realities, which is essential for the popularization of Georgian culture.
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Modern technologies make it possible to preserve the cultural heritage of an ethnic group and the local
features of individual historical regions through coherent sequences of memorable visual images. However,
ethnographic research is incomplete without linguistic analysis and an examination of translation strategies
capable of adequately conveying the specificity of local realities, since it is the national language—with its
rich literary norms and territorial dialects-that encapsulates the national mentality and cultural uniqueness
of a given ethnos.

KEYWORDS: ethnolinguistics, visual anthropology, cultural memory and heritage, Georgian
ethnocultural realities, translation strategies.
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29995900 O 353MEEOL OML. V=0=0,25 335/(0 t=tr=28cwg; W=1,0.
099 393™bob R Lod3H305g 290LOBOZOHNI0S BoJBHMMGIOL 5MLEIBIMEHo 36083690 mdgdOL
MM, 565990 63d0L0gMO, MEMBE om0 36MdOO LOWOJJdOLLL 35306 (2)-sb
Ro=R F(v,t,w) 3)
d060ms©o (1) ©sdMm300gdMEgdoL 453m33g30L 30639 Lagggbymbg dgbfisgerowos (3)
©59Mm30009019gdol s©dfgmo RWbJs0s, GOLm3oLsE IMS35¢RsdBHMM0sbo BwWbJsos dgi33eoem
0gb6s 59 3305090l 9M0d BodEHMMosbo 13bJiogdol bsdMogwom g. o.
F(v,t,w)=f1(v) f2(t) - f3(W) (@)
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f1(v) ©99M30YOMGdS 5@HIMOL dgEMbOL Ry LOIBHIOEIL WIGZMMZ0L BydoldogMo V LobJstol
@M. f1(V)-L5mZ30L Fg0dEgdMEs 45MY39949bgd0bs sIMI0YOMEgdS [25]
|4 |4
Ry =0,1R, <10 + g 7) =R, (1 + 0,1lg 7)

n n
5650Bas 93063965, MM 1g V /-0l §ob gddo®omwo 30980309630 0,1 300gdMwos gOHmo ©s
03039 9439 bLEbOLS S 3Esbol dYBHMBYBOLIMZ0L. 53LME Ry, (IgV) ™30 gdOL des-
1303790 SBseroBo 930h39690L, GMI 00 A9bLLI3390E0s 8dodg s Abwdwdo dgEMbgdolsmzol
5 ©5M30YOE05 dgE™Mbol LodEzosgby.
39@™boL LodBHIoEoL f2(t) IMI0YdMEgds Bob Sbs3Bg FosbEMgdOm 5MOfIMYds 3ESLOIOO
R0OHIMEO00
Ry = Ryg l;g;ztS
00bodbmmo  Bm®IMEs  0dwg3zs  F9Mgdom  ©HTs30sYmBogdger  dggaqdl  ddodg
09BHMbgdoLsmM30L W BoOMBdomMO  $Hbosbmdol OML, GMIgEog sbwms 1-0b. s03603bmm
093™bols LodBH30EoL OHMTo BHOL 3mgBOEYEEAL B-000 dog300 dm
R; lgt
Be = Ryy = 1928 =~ 0,7lgt
9B ©53M30GdMds 56 0m3z5¢olobgdl (3999BEHOL Lobgmdsls s Aol ogd@03mdsL, dgEMbol
53D g00L 306MdYBL s3Mgm3g b3 RBodBHmMgdl Mroysh o6 89033l d9GHMbol mM30LgdgdolL
0535bslosMYBIE 9OE GOM 3565FYBHOL. QoM 580bS 50bOBMo HTM30WYdEgdOl dobggom
093H™MboL LodEIoEg POMI0 0BOHEIDS FobMLIBOIMHYWs© s dJobo BOEOL LoBJsMg Gmags t >

09L5LEOMEPME OO BroYSD

=lim
t=0 dt  t-0 t
093™Mbol 93Mm™m3mEo 3mdo@g@olb MC-90 dmgemgdol 3mEgduol Hobswowgdgdol dobgwogom
Mmool dobgzom  dgBH™bol  Lod@3oEol  BOEOL  3Mmgn0E0IBEHOL bl bEzMOLIM30L
39000535H9005 ©sFMI0IOMEGDdS
28

,Bt=explS 1- +

Loo3 S3M9B030gbGH0s, MHMIgEoE sdM30IdEos 399963 0L LobgmdsBy. LHMIRTYsMYdSO
Jowowo BoM30L (RS) 39996@gd0Lbsmz0L S = 0,2 ; bmGmdocrmmo s LbMegdystgdso (NuR)
39996 0bosmzol S = 0,25 ; bgws (SL) @599stgdoo  39896¢)9d0Lsmzol S = 0,33. Ggowe
3060Mmd90do  09BHM™bol  (H9339MoGMMmE-Ggbosbo Mg7000 LobBHITs@Ges© 033wgds, SdoG™a
506083690 3™ 300G FoMTMaagbgb IMegz5eRad@MEM0sbL [1-7, 14, 17, 21-25].

093™Mbol LodBHI0EOL BOPOL 30b9EH030L Losbys®0dm M 30EIOMEGdGdO A5MIIML Fgbos-
Bmd0oLoYob 96 sOLYdIMBL. oD 3BMOOE0s, BMI Mol IBdW0s W dom MBO™ bges dodo-
Bo6gmdL dg@™bol LodEZoEol DM 3590y MW JoMmgdmbo. HmEs W < 0,5 3g@mbob Lod@3oEg
28 ool 9909 ®omddol s 0BOMmYds 39996G0L 30MESE00L 3MmEgbol dgbgargdol b
doosbo d9hYy39BHolL 290m, bmwm bmgogho dgdmbggzsdo 93oMmEgds d93wqdol dobogsbo
d503900L 45630096900l godm [26].

508998900l BMAgdOL gogargbs (FsbESd0L BoddHmMo) 65dOMTTo 6 asbobowgds s bodwxdol
DmIgd0 yz9ws bgHsdo gOMBIOEMOS.
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f1(v) ©99M300JOMGOOL FoBLILIBOZMZ5 9Ju39M0TIBEHMo FmMbs37a9d0L  bogwydzgw by
035390 R(lgv) @s8m3009039mgdol Losdwmdom  gMsx303900, MMIgddos dg@™bol Lod@3oEg
033905 9,5-0sb 62 335-0009, berrm oBH30MHM30L Lobdsmg 0,00025 335/{3-sb (Igv=-3,6) 1330
335/§0-00g (1gv=3,11), 9. 0. 365J303500 5OLGdIME 15305ME BSOMM EOs35DMbOLsMZoUL [1, 14, 17].
U ©9M3009d9dg00 FOR0305, FoaMsd 56 5M0SE 3sGroegEMmgdo. Lbgswolbgs bsdMmdgddo
390053599090 0,1 3993030 309803096¢30LsY6 gbLlbls39000 e55303900 sLGOL a 3Momby
Ubgoolbgos [4-8, 12-18]. 39&H™Mbol 3ensbiol 3s@0gdoLsl 030 0bBMEYds. AMx30390Dg Yzgrs
390500296@md0ol  dg@Mbolomzgol Fgodergds  gobolsbmg®mml dobo LodBzosg Ro, M™Igeos
999L0d53905  GHZ0MOMZ0L  BEBBPIOEHME LoBdsMgl 10=0,25 33s/f0 LobdoMgl. 0o GHMos
MO0b530LS 1gVe=-0,6 50L30L0L EOM. 58 46595303900l 565¢0B0EID Fgodwgds s3fgHMm:
R= Ro+(lgv- 1guo)tga 4)
tgo-l 3609369 mds HIM30EIdIMYos R-Bg @s  1gu-Bg. sdoLomzol Lobdsol Lsdo d960dg3-
B9 mdobsmzol 353900 1g(v/ve) LOOYJOTO 25TMBsb g Lsd Lbgoslibgs Lsdwdsm dmsg303L tga(R)
[4,18]. 3090@mdm bsd ORIl sbGmOL bbgoslibgs B 3Mmbom, GmIwol oo IMIOWY-
dwa0s 1g(v/v0)-BYg. 13039 MBI Fb3LBLZMHM™ tgh=tga/R Lo s 53530 tgP(lg(v/vo))
©59m300090gd0l LsdMTom acsx83030 bsdo FadGowom, MHMIgog 9glsdsdgds 1g(v/ve)-ob bsd
3603369cmdsl J0gdyeo HOHxg 500§gMgds 4bGHMmemgdom  tgf=Ai-a1'lg :—O , 35006

tga = R(Ar-arlg :—0 ) (6)
9930¢)9bmm tga-l 3609369 ™ds (5) -do dog009d™
R= b ™)

1-(A—arlg o) lgs
(4) ge®IMwsdo sMBgbowo f(t) s f3(W) 3mbJ30900 MMM0IO™MEH35300609dE0s: (36MmdO-
0, ®MI dgBHMbol Lod@ 3030l Mol Jobgy@ozs MHmdo 360d3bgwmabs ©sdm3oEIdME0s
23960980 W 39b0obmdsbyg. d9@™bol Mmdo LodE3oaol BMEOL 30bgEH030L 3mI3egdlwyGo edm-
30009090 gds 45M93mL W Bqbosbmdol Hoibmd®ogo dsboliosmgderols 4sm35¢rolfjobgdoo dgembg-
e 0gd6s 94b39MH0dg6¢ Mo 8mbso3gdgdol sbs¢groBol Logwydzgubg Fos3MMdOMIDIJo gbdisool
Loboo [4-7, 18]

l t mw
R¢ =Ry ( flgg)zs ®)
99605 v, t 5 W 50393 gb3Hgd0oLsm3z0L dog0wgo 899930 Bw9bd30900
fuv)=1— (A —a;-1g =) - lgo ©)
o(tw)= (10)

1g28
LodMEMME (1) FMOIME5do 99ds35c0 Re=RF(v,t,w)=R f1(v)¢(t,w) bLooYg sdeowo bLsbom
2580m0Lsbgds 9990930 ©STMI0EIOIEYOOm:

ltmw
Ro = R[1— (A —a Ig o) lg ] - 20 (11)

Al a1 @ M 3m98030953900 gsbolsbwg®mgds 9dudgmodgbdmwo dmbs3gdgdol ©sdmdsggdol
Loggwydgganbg A1=0,098, a;=0,00535, m=1.

d0M0m5©0o (1) ©s3Mm309dYgdol 353Mm33wg30L gmMg 9BHe3Bg obbowmwo 9Judgeo-
996G mo 8mbs3gdgd0sb dg@mbol Msdgbody G905 bermdolsmzgol 53549 o(g) IM3O-
09099 gd0b LodMTom 4659303900 OHGZOMMZ0L Lb3oslibas LoBdsMol MM [4, 18]. 53 dgE™bgdOL
3obsllosmYdEgd0 s J9FMEFOL 30MMdYd0 IM3gdMros gbMowo 1-8o.
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3b®oeo 1.
000390~ | 9db3000006- | a5 | yassse | Rass w €15 10°
MmdoL Ne &ob Ne

11 58,8 1,55 62,0 0,85 280
1 1-2 58,8 136,0 73,5 0,85 275
1-3 58,8 980,0 78,0 0,85 275
5 2-1 44,3 0,29 44,0 0,85 240
2-2 44,3 65,0 54,5 0,85 250
3 31 29,6 0,425 28,0 0,85 200
3-2 29,6 128,0 36,0 0,85 190
4 4-1 20,5 0,00087 14,2 0,5 120
4-2 20,5 0,036 15,0 0,5 115

093™boll gRMMT>300L dMEgdo 8608369 Mm3bsw IM30EIOME0s sBHZ0MMZ0L BmEgdols
BoBJotgbg, Bogcod BO3OMWo ©IBMOHT5305  Elim  3M9JGHOZNWs©  JPmbsomos R-ob  gggwmd
360936900md0oLsm30l, 9. 0. 96O 5MOL ITIMIOEIOIMWO IGHZ0OMZ0L vV LoBJsMgByg. LoBJsGOL
DOEOLLL gl 3©I030 &lim LOEOEY F0oHg3s TosWo EGZ0MM30L (dsd30L 6=R) OHML ©>
30604om ©E300Hm30L LobJsMmol 899;30M9g00Lsl IMM3930 IGHZ0MMZs FEF0MEYDS, Mrembyz Fsbl
9bEm30gds d9GMbol babyMdwogo bLod@zoEol ool [1, 4, 5, 6, 7, 18]. 535L0s6, Moz IgGos
906506 3Hgbosb 45M99ml 30MHMdJdT0 453Ysm9dEo dgBHMbol LodEzoag (Bobo Ry Loowom
39535L90Eo0) o FgBHos DBPIOMEO Eim QIBMOToG0s. oMGIML  BHBosbmdoL FgdzoMgdom,
Mmdgendo 9ysmgds dg@™bo eim LooEY 930MEYDds. FglsdsToLOE Elim - OL STMINWIIICGOSL
39B™bol LodEB3oEgvY 399900 € (Rg) 53bJi00l Lobom, 3owr-3ow3g Lbgsalbgs wW-I 9609369-
@MdJOOL X A939O0LSMZOL. 93 oIM3I0EIOMEGIOL s©IFIOO Fo53MrMOOMYdJ0 BbdiE0ol Labol
296L5BEzMOLsMz0L  sOLgdMwo gdudgModgb@mo Imbsigdol Loxwdzgwbyg 35390 Lodwmdsm
20593303990. 91 4655303900 FoMIMoy b9 ORI s 500fgMgd0sb g0gao Labol gobdmegdgdom:

eim=(Ax+a2R)10° (12)
OymO3 50360369 €iim LOOY FoMIMOYIOL OO sHYMIGBEOL BMbIEosL
&lim=f(Ro,W) (13)

00 ©50M3000909gd0oL Foo3MrMB0EGdGE0 BbdEool Labg dgltmers 99990 B90M©Om.
(12) gm®Inwoo W -b Lsdogg 3608369wmdgdoL dgLlsdsdolo Ro-obsmgzol (Jomgdwwo Az o a2

3M998303096@900L dosbermgdomo 3609369wmdgdol 353mygbgdom) 4s3m3035eI0 BIGMEMBS:
. €lim,w
| =—" (14)

€lim,w=1
BOSG Eimw - 99G™BOL B3O EIBRMEOT53055 IM(399o W 396056mdoL O™ branm
Elimw=1 ™3> W=1 250mm3e0ol 999900 dm399mwos sbMowdo 2.

gbGowo 2
Ry, 835 w=0,5 w=0,85 w=1,0
&m 10° € &im 10 € &im 10 €
20 115 0,435 185 0,70 264 1
40 157 0,48 240 0,73 328 1
60 200 0,51 294 0,75 392 1




133

0193'd& 0YI&3560d9

3bM0wob 2-0b dmbs3999d0L Logmdzgu by 353900 (W) ©s3Mm30Ydwgdol 465530390l [4, 18].
d009dmo dMmgdobsmgzol dgmbBgmaos g3mbdsos
i=1-k(1-w)* (15)
3963L5B03MM® K 3mg530309630Ls s a bs®olbol dsh39690wol 96036gwMmds. (15)-sb g35J3L
Oemas W=0, K=1-io boosg Io -0l 3609369cmdss W=0 ®mb. K 3mg530309630b 3603369mds yzgems
96MobsM30L 89T0300 @S 96 SMOL sTM30EIdMO W-BY. 030 ©FM30©IdM0s Ro-bg.
39390 K(Ro) ©09m30090wegdol 3655303L. 30090990 FOHRBOL 2563 Mmegdss
k = A; — a3R, (16)
00 O30l 3953030963700l 3603369mdgdo  3obLsBWIMgm FMIB0IMEI© ©s 30M39w0
dosbeomgdolsl  dogowgm Az =0,8; az =0,003; ¥g@mbol Lod@zo3ol (95w 3gmo  3bodgbg-
@™d7d0LsmM30L (16) BMMT0Wom JodMm3m3segm 3Mgx50309bEHOL 999gao 9608369wmdgdo Ro=20
335, k=0,70; Ro=4003s, k=0,65; R0=6093s, k=0,6.
bsGobbol o 358396980l LoOOL FobloBPIMOLMZ0L Yo35cMYSGOMIM® (15) FGmMIMws

L50bS3
=i a7)
3b®odo 3. dmEgdueros a-l 3608369wMmdgd0L 2sTMmMzEs. 300390 BosHEMGIOLLL 3MgdvY-
@wmdo 0=0,5. (15) mOHIMwob gomzswolfjobgdom dogzomgdm
Etim = Eum,a[1 — k(1 —w)?] (18)
(12) o (15) gm®IMEwgdol 4om35¢0bfiobgdom 9030090 godwowo Lsbom MmMmBsdEMMm0sbo
590300090890 9d0L 50HgM 553010009090 BBI300L dg9ay dodmbobryegdsls
&iim = (A2 + a2R)[1 — (A3 — azRo)1 — w)?] (19)
(19) gm®INob  3mg5303095EJdOLM30L 3603369 ™mdYGdOLIM30L  dogowgom:  A=191,174
a,=3,513 A3 = 0,759 a3 = 0,0023 0=0,392.

3bGowo 3

Ro k lgk w 1—-w | lg(1—w) | igb2-sb | 1—i lg(1-1) a

1 2 3 4 5 6 7 8 9 10

20 0,70 | -0,155 0,5 0,5 -0,3 0,435 0,565 -0,248 0,31
20 0,70 | -0,155 | 0,85 0,15 -0,824 0,70 0,30 0,523 0,44
40 0,65 | -0,187 0,5 0,5 -0,3 0,48 0,52 0,293 0,35
40 0,65 | -0,187 | 0,85 0,15 0,824 0,73 0,27 0,569 0,45
60 0,60 | -0,222 0,5 0,5 0,3 0,51 0,49 0,31 0,31
60 0,60 | -0,222 0,85 0,15 0,824 0,75 0,25 0,60 0,45

(1) 8mbdgool asdm3zerg30l 990pmd 9@S3%Y 2563LsBO3Mgm bodolbol C dsBz969dols
LEHOMIEHMOS S HOEbMdIG030 36033690 MdGdO. MOLMZOLE 9BBO MO MMbo FgdsgbeMdOL
99b3960396¢wo Imbs3gdgdol Logwydzgw by 3539000 o/Re=f(e/eiim) 3M9830390L. (1) doGomso
©59M3000909gd0sb 63LsbLzmmm C.

lgRiO

C = . (20)

Elim

C LOEOEOUL YodMMZEPOL F9IRJOO Fm393E0s bMoEdo 4
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3bGowo 4
8905 Ro £ £ 97,
’ Ng@ > 83 S 10° o/ g% 2107 Eiim . €uim ‘" lg 3
Elim
1 58,82 280 0,2 -0,70 50 0,178 -0,75 0,935
0,4 -0,40 100 0,356 -0,45 0,89
0,6 -0,22 150 0,535 -0,272 0,815
0,8 -0,10 200 0,715 -0,146 0,76
1,0 0 280 1 0 | =
2 44,28 245 0,2 -0,70 40 0,163 -0,788 0,89
04 -0,40 80 0,326 -0,487 0,82
0,6 -0,22 120 0,490 -0,31 0,716
0,8 -0,10 170 0,695 -0,158 0,633
1,0 0 245 1 [0 R—
3 29,6 190 0,2 -0,70 25 0,131 -0,883 0,79
04 -0,40 50 0,262 -0,582 0,688
0,6 -0,22 80 0,421 -0,376 0,59
0,8 -0,10 120 0,632 -0,20 0,50
1,0 0 190 1 0o | -
4 20,5 120 0,2 -0,70 11 0,092 -1,036 0,685
0,4 -0,40 23 0,192 -0,717 0,557
0,6 -0,22 43 0,360 -0,444 0,50
0,8 -0,10 67 0,558 -0,253 0,395
1,0 0 120 1 0o | -
3b®owo 4-ol dobgz0m 3539000 c(€/elim) ©oIMIOYOIGOOL Mox03L, GmIgwog oG-

95096l FORqL. dolo obEGHMEgds Bmyswo Loboom d90@gao Labolss:

C=A4__a4

&

Elim

(21)

3098303096300 A, ©s ay 5306 AbGOZ FoMdmoagbgb Ro-ol BmbJsogdl. A,=fi(Ro) a, =

f,(Ro) 53 ©59t30090aqd0l 356Lsbe3molmzgol 33mvemdm 3608369mdgdL: 4, = C (Bmgs &

&im =0) o a, = C: i (HOx9900L @sbOOL 3Mmbob GHobaglo), Eb®. 5-do dmEgdwyeos 59 3M9z0-

30953 900L doEgdero 3bodzbgemdgdo

890500996 mds

&

Ne A @ =L Elim
1 0,98 0,26

2 0,94 0,36

3 0,85 0,41

4 0,80 0,50

gb®owo 5

3b®. 5 09mbs3gdgdol dobgwzom 353900 A, (R0), a, (RO) ©58m30009099eqd0l 4M303900.

900900 456@MEgd58900 BMYso Lobom BsofigMads:

A4 = A5 + asRo

a, = Ag — agRy

39 3Mm95303096¢JO0L IBMLEHJIOL Jobbom Asdm309gbgo 9JL3GM0TIBEH M@0 Jmboiggdgdol

9600369003900, doM0MOEO  JoBEBMEGds s Fom0  Fo93MMBOMPIJWO  ITMIOEIOYGDS.

Lodmermmo dogowgm, Mmd As = 0,72; as = 0,006; Ag = 0,6; ag = 0,0024;
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5060250, d0MHOMSO  IMZ0EIOMYWYdgd0L  H93Mgdolomzol Jogz00qm  Bs53MHMBOMIdIO
536J309%0 99900980 Loboo.
V1 lg28

%
Ry =R [1 — (0,098 — 0,00531g 70)lg70 00"

€1im = (191,174 + 3,513R,)[1 — (0,0023R,) (1 — W)°392]10~5 (22)

&

C=(0,563+0.006R,) — (—0,494 + 0,0024R,)

Elim

300900 ©9M300gd9gdgdoL LoBMLEHOL TgzoLgdOLM30L s Jowswo Lod@zoaol
09GH™MboL d98500996eMdOLIMZOL Fg350050gm 6/R 9du3MH0a96E Mo LoEoYdo (1) MEOIMwom
298mmgwo 360d369wmdgdlL. aoblbgsggds o/R -0l gdudgModgb@ne s mgmGome d60d3-
Barmdgdl ol 3o 3gmeo 9dbdgmodgb@gdol »dg@dgl d90mbz9390d0 o6 50gds@gds 10%-U,
boem oeosbs@ d9@GHMboL d985089bemdol Jobgz00 sberms byamab.

390003597090 ©59M 30070 gdgd0L Lsxrd3zgebBg oAJBowos, MM gOHmbsoGmo 3gd-
3965GMO0LS 5 (H9b0sbmdOl 306-Md9dT0 godysmgdolsls ddodg dg@™bol BLZMHo IBMOT5300
0DMEIYds BgBH™MbOL  3Wsliol  A9OEYdOM. F9MYIML  FHYB0sBMdOL  FgdgoMgdom, GMIgerdos
09406 g0s 09BHMbo, JoLo BLZMEO IBRMMTS300L Lo J30MEIDdS.

50b0d6mo  ©s9M300gdwgdgdol 8bodzbgwmagsbo dggao 9GOl ol, GMI dgGHmbols @
13065093H™bol 9dL3EgsGs300L OHML Fgladegdgeos gobgloBmgmmo Fobslfjsér dmEgdmwo
©9BMMT5300L Fgbodsdolo dsdgs. s0bodbwyeo sIM3Z0IdINEGdgd0 J0Yyz560e0s 00 bBeE0sdEY,
™3 GqLodgdgE0s F9BbMME30g gL 36360930 BsobgobGmM 5TMEIbYIdOOL MgsobsEos. dowy-
00 HIMI0YOEdol Loxrwmdzgunbg dgbodergdgeros gowsfiygl dgdMmbadmeo s9m3sbss-
24963LsBOzOMm Fobslifo® ImEgdyero dsd3zol dglisdsdolo IRMMTSEO0s.

300900 ©odM 300 gd9d0L 3Mad@oldmwo 3603369wmdol ™Mmzsbshobmgdols dobbom
29630bowmom HoEbmdMogo dogswono.

0535@000: Im3gdMos IM935¢LIMMNYWosbo (3M935¢0sMML0sb0) M306589BH™bOL 3mbLE-
Md309. 39GH™bobL 3eabio B30. 3mblEMmmJzool bo3msmo Hmbologsb gsdmfizgmeo 3mddzol goG-
QMBOMO IRMOMT300 39 ©RMTo dd9BIdEMBOL dmMl o6 b 90gds@gdmgl £ = 60 -
1075 8608369 mdsL. 839698cmdol babyMdewogmds T = 30 1. 3590l BSHEMBdO0MO (3960560ds
W =0,70 . 35960 39339M5GHMMs 5 0000. LsFoMms 2563b5BOZMOM™m  dgBHMbol  YsMTo
039993530 07 09030l sL5AZ900 LoWOEY, GMIgEoi FdgbgdErMdOL dMEIMLsmzol Tgglisdsdgds
0060369 o390 IBRMOTSE0SL.

59mblibs: 0 Bogmgumom, GmA dgEH™Mbol 3arsbo 4oblsBgMmwos owgdwo bEebosME o
3060Mmd900L  ©Mmb: t =28 ©og, V =10,25 835/, 05006 dg@mbol Losbas®odm Fobosmmds
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CONSTRUCTION ENGINEERING

INVESTIGATION OF THE STRESS-STRAIN STATE OF HIGH-
STRENGTH CONCRETE CONSIDERING OPERATIONAL
CONDITIONS

TEMUR TURMANIDZE

e-mail: temur.turmanidze@bsu.edu.ge

Batumi Shota Rustaveli State University

ABSTRACT: The paper evaluates the stress-strain state of high-strength concrete used in monolithic
construction based on experimental-theoretical research, the relationship between stresses and deformations
of concrete has been studied, taking into account its strength, age, curing conditions, and loading rate.
Qualitatively new analytical relationships are proposed, taking into account the main factors operating under
operational conditions.

The results of the conducted experimental-theoretical research have established that the relationships
obtained for high-strength concrete do not differ significantly from the results obtained for conventional
heavy concrete, for lightweight concrete, the attitudes are significantly different. At the same time, the
ultimate deformation of high-strength concrete during hardening under the same temperature and humidity
conditions increases with increasing concrete grade. By reducing the humidity of the environment in which
concrete is curing, the magnitude of the ultimate deformation decreases.

An important result of these studies is that it is possible to assess the quality of the stress-strain state during
the operation of high-strength concrete and reinforced concrete structures and determine the stress
corresponding to a given deformation.

This approach has been brought to the stage where it is possible to implement specific engineering tasks.
Based on the obtained relationship, it is possible to solve the inverse problem - to determine the deformation
corresponding to a given stress.

A numerical example is discussed to illustrate the practical significance of the obtained relationships.

Keywords: high-strength concrete, stresses and deformations, loading rate, concrete age, curing

conditions.
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