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- Mg ©O@do  Gg@ygmdobgds. slgmo  dgBymodobgds bmMmEogmEgds  OHMYIO
065306 35300L5 s 099060930l IMJd9gd9d0L FMIBIIOOLMZOU;
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- 353mymxyols 99dsboBdo. dmbs3gdms BowEHM300l, 8m3zwgbol 0IbE0B03ZsE00LS s
95206900l 30030l 3sdmymns 36093690 m3b50 5356MEH0390L LoliBgdol ImFomdsl;

- AsBIBHOdMYMMDS. OO (339030l 009BEHORBOE0MGIOLS O (36MdOWO G030l
0530056bTgooLYsD ™30l ILOEI35®, ol 0drgzs FgbodEgdEMdl, GMI dos L3IMO3EHIOOL
000300093590 LHOOBIW 35T M M3 sLbTOL 1L3M03E9d0;

- 053sb3gdoLm3z0l [obsomdgamdol (930l MbsMmo. 3m33wgduvmo Mz3LbIOL
139696900 IM0353L JugeIMo 893930l 50FMBgboL LoDy 393w gbols ImdbYL gegdgbEHgoL.
LobGYIol 0gMHMJoMwo 5OJo@ 9GO bsdo ™oL BMBJ300m FobolsBMIMGds. 3905 MbyHY,
Jbgeosb dmbsoigdms 35393H0L s3mbowgds Bro oggbgdl libpcap 3Gma®sdsl. dgmeg mbgbg
(Bm3waboll  29bgM5300)  bmME309w©gds  353930L  INW0sbmdoL  Fgdmfidgds  Lomor@by.
99300m3900L  508mBgbol  dgdmbgzgzsdo,  39bgM0MmEgds  dgloderm  3OHMdgdol  dqLobgd
999md0b90s. 9092 0fygds 250sdm{jdgool 3MM39EMMS s ©A0bYds, 3539308 OO
G030  MoLEBHMOMGIMWOs ) 9Gs.  dbg3g  39OLMBsMEO  13M03GH0MgdIOL  gbs
bgwdobsfgomdos.  LobGgdsl  Hoboslifo®  sfamowo MLIRODBMIdOOL  3mEoEolzol bsztgdo
29966005, Bro-b 3539330 sb939 9900b 053056bdols bge(igegdols dgdbols dgdsbobdo.

Bro ULolL®gdolb 5@dobolB®mo@mmol 8096  dmfmEadmeo  3mwodozol  b3mod@ob
09039md000 0530 EHGMIdS dM3wgbgdol dgbgxg®ol Fogh ggbgmoMmgdmwo dmgwgbgdo. Bro
LolLEgds snort2bro »EHoWoEsl dmoEsgL, OGMIgeoa LEdMoErgdsll 335093l 3msMydbmo> Snort
bo(igdgdo Bro 13MHo3GHgddo, Mog sbg3g Lsdwoegdsls 435393l Asb35bMMEF0gEMm bgwfamol
™33H0d0bsgos. Bro LolbGgds dsmswo boBdsmoom dg3eol g50m3wmgbsl sbm®mE0gwgdl dswowo
299356 b5M05bMdOL Jugerols 33w gdby.

893930 503mBgbol LolGgds STAT

393930l 50dmbgbols Lol gds STAT gdudgM0dgbE o LombogzgdloGgB™ 3MMPNIEHO s
9Om-90m0 "dz9wqlo” bLobGgdss. STAT Loli@gds 999ga0 3md3mbabEGd0LYYD 8gaqds: STAT
Framework - STAT doMm30 dm3wgbol ©sdmdsgqgdobogol; MetaSTAT obg®msbE®mwyddm®s -
9mboBMm®obaol s 5doboliBmomgdol 0blE®mdgbEgdo STAT LgbbmGwmwo Jugwobo,mgzol;
NetSTAT - Jugeol Lgbbm®o UNIX Lob@gdgdolbomgol; USTAT - 3356dm3s560 LgbbmGo OS Sun
Solaris-obogol; LINSTAT 3356dmgs60 bgbbm®o Linux bobgdgdobomgol; WINSTAT - 3356dmgsbo
LybbmMo Windows Lol@gdgoobomgol; 10gSTAT - 3356doL Lgbbm®o UNIX syslog gm@bscogdol
9bseroBobmgol; alertSTAT - 500 @mbol Imgagbols 3mMgwsizool bgbbm®o; web STAT sGol
3396dm3560 LbgblmeMo Apache 398- LgH3zgMHolm3o.

36mgd@BHob STAT 33935 ©95¢0)6 OMI0 053BBAOL godm3zgbsbgs BMm3IMBOMmGOMEO.
2996500093 os LobiEgdgdol dymdsdgmds s oo QoMTs35¢0 3MMEILYd0. F093500
009> 00580 0MToMgmMdL, MHmI dmddggdgdol A9M339Mwo  MsbJodY3MMdS, MMIJEO3
3obobs  3090mgdL  393sdlbAgeol  sOLYIMDIDY,  LOLEYIL  2oI0Y39BL  Lofyolo
(53HMMH0Dgd900) BEYMTMIMIOIB 5M593EHMMHOBIO IYMISOJMdSTO.
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395G oHgdMo  JugGo  093ILLIOL  5BMBIbol  LoLEJGdOL  YIgEHJuMds
053056bAoL BoJBAL  4obLEDBPZMH3L ,,9mOGOL dowrozol” Lygmdzgwby. STAT-do dmmero
"Audit Analyzer Trace" gow@®ogh o oxs0goL 53 0bgm™To3osl. FggagdL, O™Igdos
23900539MJO0d 565¢0BoLNZ0L FMsbgMbgdgw BMMIsdo, gfimgds bgwdmfgMgoo s STAT
900mdol y39wsbg 3609369356 gargdgb@l oedmoggbl.

LoLEGH9Aol B YMBsMgMdOL Tglobgd sHsEr0 06BMMT5300l FMTs3900L T9d©IY, WL33BOL
030 2oblsH3zMO3L ByMIstgmdol bgdolidog® 96033690 m356 (330w gdsl s FBogBHgdoL
05BOL  goboobegdls.  ©oli33bol derm3o 53bMdGBAL  L3gE0SOLEAL  MLOBOMbMYdOL  Fglsderm
©5MM393900L  Tgbobgd.  mogolb  dbMo3  L3goswoliBo,  53bmdgdL  5B0BOLE®MSGHMOL
3656MmM s IMH0 Lo EY5300L Fglobgd 96 350 0fygdl 5930 gdge ImJdggdgOL.

89%930L 503mdBgbo LolBgds Prelude

39930L 50dmdBgbo LobEGgds Prelude sGol LOHYEGslmzsbo 30dMowveo IDS (Intrusion
Detection System). Prelude bol@gds d9ddboeros GNU/Linux 3:33049390Mgdbyg gobodzgdsc. Prelude
LoLEBHYs 335993l LTS GdL MZoYMMO 350936M™ MMM Jugwrdo, 1939 SEAOLMOMO]
30033093H9Mg0bg ImIbsG dm3wgbgdl, o3 993M0oL I3gMdOL 25dmMm3wgbol sEdMMBL
BMEOL. 259m3wgbols IgmMmEo@ 25dm0Yygbgds bgafigoly s 3OMmEHM3MEgdol LG sEobEo3m®o
365 0Bo. Lol gds 5353006M90L dglodg Fbs®ol LgblmMgdl, bmwm 0bxgm®Tszos domysb Mbs
oymb IDMEF (Intrusion Detection Message Exchange Format) g3e®ds@do. Prelude Lob@gds Jugerol
©M™bybg 31dsmdolmzols 04gbgdl IDS Snort-bs, Hmyme 3 Jugarolb Lgblm®s.

99393900 50dmdBgbo LobEgds OSSEC

LobGgds OSSEC §o63moyqbl 3396dm3s6 IDS-I. OSSEC-0l 8ms3sm0 d0bsbo UNIX OS
J90Bsegdol,  GH030MMH0  53¢03530900L,  B90gMH3MEGdoL  sbseroBos.  OSSEC  dmoi3egL
3b65¢0BGMOGOOL 3033w gdBHL  IMbozgdms  bbgsolbgs  {goOmliongol, 3bmdowo  EGMmmol
Lo60369980L bgafgMgol, Bsowrmo LoLEJIOL FMEP0SbMBOL J3MbBHMMULs (rootkits) s Lbgs.
53bJ30Mmbo6gds M3 FMMbsgdol sbsrobol Fglodwgdarmdsly dmoaegl, Mmymes OS
Mmbyby, 31939 39 3JM 93¢0353090T0, Bsgoomsq: SSH, MS Exchange, Sendmail,Apache, ARP
Watch, 11S, FTPD, Squid. OSSEC Lol@gds sbmM309wgdl 8m3wgbgdol dglobgd 0bgm®ddsgools
509853905, MMIwgdoz dmol Ubgs LoliEgdgdowsh, $s0gM3Mmgd0EB, 33560900056
5996900 OSSEC 5396@ 9000, Jugerol 1DS-9000sb. 8939md0bgdgdo LsgdIzm Jdgwgdgdols
d9Lobgd XML g3meMds@do s®lgdmeo {olgdol Logmdzganbg asoi3gds. OSSEC Loliggdsl assbb60s

36030370 R50gdoL MZ5wYMMol ©g36900L Lsdsgds: 69dsMM3900, FREWMIIWIIO ©S
335000l brmdgdo. Bge396Hg y39ws 58 8603369 MdOL BMboEzg8ms dsbs 0bsbgds.
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& OSSEC westt?

Main Search Integrity checking Stats About

Available agents: Latest modified files:

ossec-server (127.0.0.1) +letcirc.local
+letoid so.cas

Latest events

Level: 7 - Integrity checksum changed again (2nd time) 2018 Nov 06 19:53:3

197
900811907 4c9729aCcAc09C6061405C
fEaeea3c

73

19404317

7 - Integrity checksum changed. 2018 Nov 06 19:50:2
550

>syscheck
anged for: ‘Jetchd so.cache’

Size chal om 32074 to 30238

Old mdSst as: ‘3aaBaaeedd4d331d0546b2ae9d5dS9bl

New md5: is - '875e577c2335a4da?015b366e8bc0858

Oid shalsum was: '120140126118d9dcab89f19e7da760667b056d26"

6sb.2
OSSEC-b 9gmdeos gsowmé Loli¢gdsdo d93wmdgo0oL 50dmbgbs Bs0wgdol bgwfgdol
13560M900m. LolE Aol dOOMZ0L MBYHY MEbmdo LsbodbYgdOL AsTMbIgEgbs IDS dmoEsgL
36m3oer0gdol 5©0dmPgbols 0bLEBHMMTGDGHIOL. SBgmo LobBHYIol  5OJoGIIBHMOOL  AOBIONMYdS
053056bAoL 3EBOL BSBOL Mo LEBOHOLOM oML HoMBMoYIBU.

53505 MEOVY-3MHMModmo Lsdrmogrgds Cisco Secure IPS

Cisco Secure IPS mxsbo, @bmdowo GmymeEg NetRanger, d9agds 65396009
303mbgbE0oLigysb:

- Cisco Secure IDS 4000 bg®ool dmfymdoermdgdo;

- Cisco 10S OS g5835600mmq0900;

- Cisco Catalyst 6000 1DS Module osg3gd0;

- Cisco Secure Integrated Software (Cisco 10S Firewall Feature Set);

- Cisco Secure IDS o®gd@mdo.

- Cisco Secure Policy Manager;

306390  bsdo  3m33mbgbBHo  Jugwol  mbgbg  gobbm®Eogwgdmwo  d93 93990l
23903 gbsHg o oDy  MHYoa0MgdsBYs  3sLbolidygdgero,  bmem  dmerm ™GO 3
0bLEGHOMAGHBHIOOL FoMmMZ5BYS 35Lbolidygdge0. 53 25oY39G0MGOJOL 5dBH0MIMHO MJoR0MgdOL
WBs0 96  5gd30. To35M0 o3  gobolbgzeggdl oo  gMHMbgMoLYd Mol s©dmPgbowo
bowdmfgMHgdol  MomEgbmds.  BsMIOMEHOBE00L B osMm30L  FMbI30gdol T3]3
099960909056  259MH056900L  I3gMmdd0  JUgEEO  sOFMIOZ0MdOL  FMToMdIBY

SMHYMB0MO© IMJdggdl.

89(%93900L 503mdBgbo LobBgds RealSecure (IBM ISS)

50 LobBYdsd Jugerdo F9FMHoOL 50dMBYbol LRIOMP0 OO BIBOXO Y5WIWPYS WS WOEPIMHOS
39360L 503mBgbol LoLEYIJOOL bgMA35d0. gL Real Secure 3md3sbos 93mmzbol IBM-U.
RealSecure LobEgds 9xdbgds Mg ©®™do Jugarol 3539GH0L bseobols s 33956d9d0L
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J960B5¢00b 565cr0DOol 3ggbmema0sl. gl 3odmBOZoE0 MMM doguo Jugwols bgydgb@ol, slggg
dolo 3mb63M9@Mo 3356d0L (33595 MMHOYHEHOMYdIMO.

LolLGHYTs 50TMBIBL OMYMO 3 2567, S1939 F0S M53LLAYOL, HMIWgdoE J0Bbs OlvbIZL
330353008 LYM39MgPOL, 390 LgM3z9mIdL,  TMbsggdms  ddBGAL,  LsdmTom  LoYwYMYOU,
oOHIOEH0DBIGMOGOLS S BS0M3MegdL. RealSecure LobiEgdsl 9d3b Lodo mbol sdJo@gd@@s
©s 99003905  Jugeol  UgadgbBgool s  go3dgmero  LgM39mgool  sBmiEbmdoLs
5 d0boLEBHMSGMMOL B EolYsb.

193996@9d0L 58M36MdOL FMmE Mo 1393050 DYdNE LsTMTstm BoEROGODY FToMBL. Ol
39360b 250030 9bslo s MYs0MHGOIB IS 35LbolTYJdIO. POMMYMO SBgmO dmEwYro Jugerols
30636093 1gydgbGdo ™3sLLAOL bguamgdolm3zol 53MmbGHMMEGOL BHMox03L. Jugwol
9L 9356mbm  J89gdol 50BmPgbolsl dgdeos M3slgbml Aol 393006H0L  4o00d30m,
909dEHOMbMwo  gmbBolb 96 390x gm0l TgEHYmd0bgdol o3B30 96 ImdbIsmgderols dog®
2396LsBEZOWwo Bbgs J8ggdgdom. ob slgzg gobysdol Loaboel sgHegbols sdobolE®MsGHMGMOl
249564 5300093580 56 JoO30L 35690 ByY.

19M39MH OOl 5FMEbMdOL IMmNIo JugemMo FMmEWOL TGOS, ol FYMHBsEOl
30N 5565¢r0HGOL 53oLBHBAOL 50FMLIBIBI®, 5©PIPL FoMTo@HgdmEo 0gm vy 565 T9B939,
31939 3300935DMdL bbgs 06x3mMT530L, MMIgEoE 96 GOl bgedobsfizgmdo MHgow® GMJo.
000MJME0 Sg00 FMmEWo LBoEAMODHY b LyMzgMBIs I0BLEBIOMYdIMO s LEOWWSE
033%93L LoLEB IOl OBl Bs0EIGOL MLsROMHBMYOOL MM3930L 3M0EIM0MIgdOLmM30L. 53
&030L 3mEgd0 byl ©dwrosb d90ymad 993Mol dmdbdocgdeol 3Gm3glgdol 995y39G0ms s
dmdbdomgdol 969008900l FghgMgdom. IMElL F9gdos  LoabseoBIE3o0lL  AoaBI3bY,
9396990l Rsfiges s ImIbs®mgdeol Foge 25bLsBOIMMEo bgs dm]dggdgdol glcycngds.
50mEbmdol yzgws dmEwo  $dobolB®msomwo dmEMeErol dogd goHmo  3MbLmEwoEsbss
2399600056901000 @ 3MbR0YMMHYIMO.

IDS-bs s IPS-b 360l 8msz356m0 3obLbgs3gds Jugemsb 803500093580 0bLEsEsE0ss: IDS
Mgm@ogdL  GHMoxodl SPAN 3mG@EoL, Hub 6 TAP dmfiymdowmdol 99dggmdom s IPS
0530005350 35000L BHMOBOZL, M3 LodsEgdSL 5dEg3L IPS-U 253m0ygbmls o E®mozool Falgdo
39993900l dEM330Ls s 18305ALbIgOL 0BMEoMGdOLM30L. 1DS-0l M3oMsEJLMdS 0dsdo
000356 gMdL MM ol 56 sBEIbL Jugerols 9z39MHbgOgOL. Fog®sd IDS-0b Bozermgzs6gds sGobL ob,
MHMd 05305bTgd0L IdEM3Z0L JOHMSIOMO Fglsderm dgmmeo sGol TCP Reset 35393900l
2o3bogbs.  goMs  sdolo, RealSecure  Network  Sensor-bL  Jgmderos, @I bgersbaws
553mbgoammomml Checkpoint Firewall-ob {gligdo OPSEC 3G m@m3maol godmygbgdoom.

89193900L 503mdBgbo LobBgds Symantec Network Security

99360L  50dmPgbols 0blEGHMMIgbEGHo Symantec 93m535PmdL  J9FMol  s©dMBgbol ™G
3OmomddL: Network Security 7100 Series oo Critical System Protection 36mg6Msdwan
OBOH39YgNBb.

9 bgarbshgmgdo sbmc309egdgb Symantec-ob bo3mmgdsdo sOLGdE  459m3wgbols
A9dbmemaost - IMUNE™ (Intrusion Mitigation Unified Network Engine). IMUNE™ {o60moq9bl
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658096009 doMOMIEO M3 gbol  3gdbmermyool  3mId0bsE0slL:  bgarfigmol  sbsgrobo,
LgM30LBg Mool MJdol (DOS) 9330l godmzgargbs, s6MTogrool A5dM3gEgbs s LIoboMgdol
030090M0900.  530sLLAOL  BsFOOL  BHgbmermaos Symantec  BOHWb3gymRl  dmfobogg
dbsMsFgMHol  LyMz0Lgdol  39dz9MdOm  Ms30L0  IMMEYI300L  9BYIBHIOMDOL,  OMIJEO;
MBOHM639wYmal EOHMME 06ZMOTs305 153olHTGIOL Jqlobgd. 3083mbgbE ool dmbgMbgdrem
3965990505 S 93EHMToEHWIMSE 2obsbEgdol Fglsdwgdermdsls LiveUpdate-ol g53mygbgdom, Mo
bgwdmfjgeol  $0dmbgbols dgm©gdom oMMy gbl ™o3wolbAOL 9BIJBHVIM0  250m3zwgbols
0053560 300GH9MH0MAL.

LbobEgds eTrust Intrusion Detection Computer Associates

300356050 Computer Associates g53m«ydgs eTrust Intrusion Detection (ymgoero SessionWall)
36030, OmIgeoa LAN ©s33sL @5 dmbo@memobyls mBemwbggmymals. gl Bszdom ds®@EHogz0
36OMyM53Mwo  3OMOYIBH0  0530sLLAOL  godmzmgbsls @ 390 BHMOR030L  3MbGHOMEOL
9mbo@m®mobal M HBEMbzgmymals.

00mbo3gdms  d5Bol  250mygbgdom  LoLETs  93BMBdGMEMSE  STMOEbMdL  353969d0L
93©gmdgdL. eTrust Intrusion Detection-ob 3GEgwo 053©sbAoL 60dwdol doderommg3zol
23965bEmgds 9GNS brMM309wgds. LobEGds sbm®E0gwgdl zomdol 3mbEGmmels -
eTrust Intrusion Detection s 0g4gbgol {algdl 0dol sbegbs, v Mgy FmdbIsMgdgel,
MHmdge OHgbOLbY 99mdeos [z mas.

LoBEGHYISL 4o9hb0s 530 slLAOL FodMbgdOL 3G90 BOBEOM™MY3S, o3 Fglodwgdgwls
bol, H©mA 53¢ MIsGMe@ 450Mm3wobogl M53slbIgd0, HMAgdoE gdmb3935 MYAMIPSOMEIS©
239bsbEgdme  Fodmbadl.  s®LYOdMIL  30MHMLGIOLYSE o330l FgdeboBdo,  GMIgeros
0693303069010 3mbs3g3900L BsdmEH300m35L byl mderob.

oG LodMoegdsl 335deg3l By3356dMm LoEyzgdol F9gdi3gero Fgbgdol godmygbgdom
993P00mm jzomds 0b@gMbyd 3396d90%g. etrust Jugerol sGH30MmM30L  3MBEBHMMWLYS
SbmE309wgob.

LobEgds 0bsbogl Jugardo GH®Msx3030L MomEgbmdMog Bsbsfg®l. eTrust Intrusion Detection
3600 MBOHD39wYmaL 0530 sLLAOL godmzegbolisy s 3sLwbl 993 9390DYg, 30M¥LgdOLS s
Lsdodo Java/ActiveX 3m33mbgb@gdool 4odmgamgbsl. 35300MMmwms, 3md3¢gdlo sbmMEogegdl
0653 ds300L  J9bobgzols 093olbAOL Fgbobgd, Mog Tgbodergdgwl bol mOysbobsgorwo
©™bolidogdgdol oL@ sMmgdes dols d90ma godmygbgdsls.

LoLEGQds 90939 MHOMB3gXYmRL dmabIsMJOEOL J3IMdJdOL 0©IBEH0B0ISEOS,
2390m03b6mL  LobGgdsdo JguzErol 35OHMWO s 53MBGHMMEGIL  SBgo  I30JEMBGOL  Jsno
IONOOMMEO MJR0LEMSE00m.

513365

8923000005 535133600, MM A56bowo LobEgdgoob sO®EIMML o 5d3L yzgars
LoFoOM  35M599BHMOL  dMboGHMM0baol MbsMo. bmem 9ngdEMeo  dMdomdologol T9FMHol
50dmBgbol LobEYIsL LoFomms, MM 3Jmbgl odlodsgMo 0bxgMmMTs30s IEWwo Jugwrol
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d9Lobgd, 39Mdm: F99demb Jugwol GHMsxo3ol, LoliEgdol bLyM3z0Lgdol, 3OmEaLgdoL, Lobdgdol
699LGHMOL 3MbEMMoO, LoliEgdobs s Lbgs 3M0GH03Mwo GFsowgdols 3MbEMH™Mo.

Qb 390md@obsgmdl  0bxzm®dszools  @s  3mdZonGHgPmer  Jugegddo  Bmbsigdoms
0539853900 59559500 3000 FIOMPO M MYR000, M3 FM5350MBOBMBL A9 olbIMdU.
5098539006 OML bMO309©ads Imb399930L  5MOgMHMbg A5M©sddbs ghmo EHo30sb
(BMO35GH0B) Fgmegbg, Moms MBOHMB3xXYMBowo ogml dmbgmbgdrwmds 3mb30Mg¢EmEo
36m3900LMZ0L (JugEOL osEgds, IMTBsMIIOL Bob3s, 93EMI>EMMO 3Mb3gIMEH G0, S 5.3.).

590b 35350000 {oMm8Mo9gbL Jugeol 3O ME MMl ILES. 5853MMWSE, IMbs3gdms
900 mbybg ©s330603900m, F9dgdg0s, MM 3L330sm, M) O™ 0dbgds obobo
fodmpgboo s  06@IM3MEGH0MdMwo  Bbgs ©mbybg.  3mI30BHgPmee  LobGgdgdby
05305b3gdds g0dwgds 6gdoldogm MbyBg MObEObML gog3wgbs.

39009969890 oGHYMOEGHMIOS

1. Jo6mn390083000 0., Mmbsbsdzowo 8., BmMbsmwo b. Jugwmdo 99393900l sdmBgbols
sMLgdMwo  IgmEadol  dodmborgs s  sbswobo.  LogPmITmEolm  Ladgibogem-
365943H03Mmo 3065396096305 ,,00565890OM3g 350393900 5 093900 06BMOTs30vE
15336035300 G9dbmema09ddo - 2023 LodsMmm3gewm, Mdowrolo 12-13 md@mddgemo, 2023
{go. 23.410-416.

2. Ledesma, Josue. “IDS vs. IPS: What Is the Difference?” Inside Out Security, October 23, 2018.
https://www.varonis.com/blog/ids-vs-ips.

3. Andersen, 1. (2023, November 22). Top 10 Most Common Types of Cyber Attacks.
Https://Blog.netwrix.com/. https://blog.netwrix.com/2018/05/15/top-10-most-common-types-of-
cyber-attacks/#Birthday%20attack

Review and analysis of existing systems for detecting network attacks

Summary

Research in the field of detection of attacks on computer networks and systems has been
conducted for a long time. Signs of attacks have been investigated, methods and means of detecting
unauthorized access attempts have been developed and used through security systems, both on the
Internet and at the local, logical and physical levels. Commercial intrusion detection systems by various
foreign companies (Cisco, Snort, ISS RealSecure, etc.) are widely represented in the local market. Many
local researchers use architectural analogues and typical solutions of already known systems.

In recent years, the number of different types and methods of organizing unauthorized intrusion
into computer networks has increased dramatically. Therefore, intrusion detection systems have
become an important component of organizations' security infrastructure. This is facilitated by the
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appearance of a large number of literary sources, complex approaches and methods for detecting attacks
in information systems.

The purpose of the review of the existing network attack detection systems presented in the
paper is to investigate the functionality of currently available 1DSs and to reveal the shortcomings of
the used attack detection methods and the disadvantages of their usability. Realizations of existing
attack detection systems can be divided into two parts: research and commercial products.

Each new research project is distinguished by the introduction of new methods of analysis and
new approaches to the study of monitoring objects, although they quickly become obsolete.
Commercial projects (such as ISS RealSecure, Symantec Network Security, Cisco IPS, etc.) remain
relevant longer due to the support of manufacturers. The manufacturers provide ongoing customer
support, new attack research, and signature updates. Therefore, it can be noted that most of the
commercial research results are abuse detection systems, namely handwriting systems.

Intrusion detection systems IDS (Intrusion Detection System) represent software and hardware-
software solutions, where the processes of collection, storage and analysis (monitoring) of events
occurring in a computer system or network are automated, and these events are independently
analyzed in search of signs of information security violations. These protection systems exist as
programs that can display a message that a network attack has occurred at that moment. Systems that
are used to detect network attacks solve only one specific task - protection from an external attacker
who tries to bypass protection systems and gain access to a local local network, but the problem of
protection from internal threats remains an unsolved task.

All known IDS are conditionally divided into three classes:

- Network IDS (Network-based DS, NIDS);

- Nodal IDS (Host-based IDS, HIDS);

- Hybrid IDS (Hybrid 1DS).

Node IDS can be further divided into two subclasses: system level IDS and application level IDS
(application-based IDS).

Keywords: Intrusion detection system Snort. Intrusion Detection System Bro. Intrusion detection
system STAT. Prelude intrusion detection system. Intrusion detection system OSSEC. Hardware and
software tool Cisco Secure IPS. Intrusion detection system RealSecure (IBM ISS). Intrusion detection
system Symantec Network Security. System eTrust Intrusion Detection Computer Associates.
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Annotation

At the onset of the 21st century, a shift in ruling power within Russia prompted a noticeable
transition in the theoretical underpinnings of the state's foreign policy—from Westernism to neo-
Eurasian ideologies. This article delves into the evolving geopolitical landscape following the Cold War
across the former USSR, highlighting the intersecting interests of Russia with both international and
regional stakeholders in the South Caucasus. Examining the historical backdrop of geopolitical rivalries
in the region alongside pertinent political and economic dimensions, the piece scrutinizes Russia's
South Caucasus policy and its theoretical framework, rooted in Defensive and later Offensive realism.
Furthermore, it probes into the drivers behind Russia's assertive stance in its South Caucasus policy,
analyzing the methods and strategies employed to combat contemporary security threats while
unraveling Russia's geopolitical ambitions in the region. The main conclusion of the article is that
Russia, which considers the South Caucasus as a vitally important region, tries to maintain its presence
in the region in order to secure its geopolitical interests, and creates obstacles for the strengthening of
other actors in this region.

Keywords: South Caucasus, Russia, foreign policy, geopolitical interests, geopolitical
competition.

Introduction

The South Caucasus (SC) has long been a focal point in regional geopolitics, owing to its
geostrategic location and historical significance, which have rendered it a prime target for expansion
by major powers. Historically, the SC served as a geopolitical battleground between the Safavid State
and the Ottoman Empire during the late Middle Ages, and later between the Russian Empire, Ottoman
Empire, and Iran. In the first half of the 19th century, the Russian Empire secured full control over the
region, a dominance that persisted until the end of World War I. However, the tide turned with the
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February Revolution in Russia, followed by the Bolshevik coup, fundamentally altering the political
landscape and geopolitical dynamics in the SC.

While the peoples of the SC briefly tasted independence, Bolshevik occupation swiftly
stripped them of sovereignty, subjecting them to 70 years of totalitarian rule under the Soviet Union.
The isolationist policies of the Union republics stifled the flourishing of international relations,
relegating the region to authoritarian control under Soviet hegemony. Nevertheless, with the collapse
of the Soviet Union, new geopolitical realities dawned upon the post-Soviet territory. The SC states,
newly sovereign following the dissolution of the Soviet bloc, emerged as independent actors in the
arena of international relations.

Although Russia continued to regard the SC as within its sphere of influence, serving as the
primary economic and trading partner for regional countries, its erstwhile political dominance waned.
The activities of international and regional actors, each pursuing diverse interests within the SC, posed
a perceived threat to Russia's influence in the region. Under the presidency of Boris Yeltsin, the
Western-oriented, defense-centric realism-based foreign policy gave way to a more assertive realism
approach under Vladimir Putin's leadership.

Russia, deeming the SC its "backyard," perceives the burgeoning influence of other actors in
the region as antithetical to its geopolitical interests, and thus, unacceptable.

After the collapse of the USSR, the significance and role of this region experienced a notable
increase. Iran and Turkey, longstanding adversaries of Russia in the region, cultivated relationships
with South Caucasian countries during the post-Soviet period to bolster their influence in the region,
achieving success in their endeavors. The geostrategic position of the region, coupled with the inherent
advantages of the South Caucasus countries, accentuated their unique capabilities. Consequently, the
region's strategic location, serving as both a crucial land corridor traversing Turkey and Greece, and a
favorable geopolitical hub facilitating the transit of hydrocarbon reserves and other goods from Asia to
Europe via the Caspian Sea and the Black Sea, attracted the attention of various international and
regional powers.

As a result, the South Caucasus became a geopolitical arena during the last decade of the 20th
and early 21st centuries, characterized by the geopolitical struggle between Russia and Western states,
alongside regional actors seeking to reassert their influence in the region. Employing various tempos,
methods, and means, this struggle unfolded amidst shifting power dynamics.

As the South Caucasian republics gradually sought to loosen Russia’s grip and pursued foreign
policies conflicting with the geopolitical interests of their northern neighbor, Russia remained steadfast
in its determination to maintain dominance in the region. Consequently, Russia continued to pursue a
policy grounded in aggressive realism, unwilling to relinquish its position of influence.

Theoretical Principles of Russian South Caucasus Policy

The collapse of the USSR precipitated a period of political and economic decline in Russia and
other post-Soviet nations. Once a dominant force across a vast geopolitical expanse during the Cold
War, the dissolution of the USSR dealt a severe blow to its successor, the Russian Federation. This
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manifested in a notable decrease in Russia's political influence on the international stage, economic
downturn, inflation, technological stagnation in the military-industrial complex, and widespread social
hardships. Consequently, Russia found itself regressing by several centuries in terms of geopolitical
significance. Former US Secretary of State Henry Kissinger aptly remarked, "The Russian Federation
has regressed 300 years in terms of the shrinking of Western borders and the limitation of the country's
possibilities in Europe. With the dissolution of the USSR, Russia returned to its borders during the time
of Peter 1"(1:96). There was a poignant truth in his observation, as the once formidable USSR, a global
superpower during the Cold War, transformed into a regional state with frail political, economic, and
social foundations in the turbulent 1990s.

Historically, Russia has wielded considerable influence in shaping the geopolitical landscape
of Eurasia as a major power. Understanding the theoretical underpinnings of Russia's foreign policy in
the modern era is paramount to deciphering its behavior and discerning its actions on the international
stage. A comprehensive examination of realism in international relations theory, particularly its
aggressive and defensive paradigms, offers insight into the motives, objectives, and strategies guiding
Russia's foreign policy decisions. Realism, as the prevailing theory in international relations, posits that
states predominantly act based on power dynamics and security imperatives. In the South Caucasus
region and beyond, Russia's foreign policy often adheres to realist principles, as it prioritizes
safeguarding national interests and preserving influence within the global and regional order. Across
the post-Soviet sphere, including the South Caucasus, Russia's assertive stance, energy diplomacy, and
military interventions underscore its commitment to maintaining a balance of power and securing its
sphere of influence.

During the presidency of Boris Yeltsin, Russia's foreign policy leaned towards the West under
the guidance of Foreign Minister Andrei Kozyrev, pursuing a strategy rooted in defensive realism.
However, a significant shift occurred towards the end of the 1990s, particularly with Vladimir Putin
assuming power, as Western-centric ideals were supplanted by those advocated by neo-Eurasianists.
Consequently, the theoretical underpinnings of Russia's foreign policy gradually shifted towards
offensive realism. Russia has repeatedly pursued a foreign policy based on offensive realism towards
countries in the South Caucasus during the post-Soviet period, exemplified by the war in August 2008,
among other instances. This evolution is evident in the content of strategic documents adopted by
Russia in recent years, such as the Foreign Policy Strategy of the Russian Federation and the Military
Doctrine (2,3).

On March 31, 2023, Russia adopted a new Foreign Policy Concept (FPC), marking a notable
departure from previous iterations. For the first time, the concept incorporated the notion of "national
interests” and introduced transformations in the hierarchy of relations with countries and the
delineation of geographical regions. Notably, concepts such as the "Islamic World" and the "Eurasian
continent” were absent in previous foreign policy concepts until 2023, replaced by the designation of
the "Near Abroad,” which includes territories formerly part of the USSR, including the South Caucasus.
Section V of the new concept emphasizes Russia's commitment to preventing external interference in
the internal affairs of its allies and partners, countering “color revolutions,” and maintaining stability
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in these states. Additionally, it underscores Russia's efforts to deter the deployment of military
infrastructure by non-friendly states in the Near Abroad and to deepen integration with Russia, while
also providing comprehensive assistance to Georgia's occupied territories (Abkhazia and South
Ossetia)(4).

The new FPC portrays Russia as a "unique state-civilization, a great Eurasian and Europe-
Pacific Ocean state" possessing significant resources. It emphasizes Russia's status as a permanent
member of the UN Security Council and the successor of the USSR, highlighting its pivotal role in the
international relations system. The document underscores Russia's commitment to countering neo-
Eurasianist ideas and neocolonial tendencies and positions Russia as a decisive global actor.

Imperial ambitions and the pursuit of great power status are significant driving forces behind
Russia's foreign policy. Characterized by a pragmatic balance among various global and regional actors,
Russia's foreign policy in the early 21st century aimed to reduce dependence on any single power by
enhancing alliances and partnerships—a multivector approach that enables Russia to maximize its
interests in the evolving global arena. Realism, geopolitics, identity, and a multivector approach
collectively shape Russia's behavior and decision-making processes. Despite Russia's interest in
fostering a multipolar world order, the institutionalization of such an order is expected to be a
protracted process.

An examination of these theoretical frameworks offers insights into the motives, objectives,
and strategies guiding Russia's international relations. By establishing these theoretical foundations,
policymakers can better anticipate Russia's behavior and formulate effective strategies for engagement.

Russian Geopolitical Interests and Security in the South Caucasus

The formation of Russia's foreign policy is decisively shaped by geopolitical factors, with its
vast territory, abundant resources, and strategic position bridging Europe and Asia influencing its
imperatives. Russia's strategic focus on safeguarding its borders, controlling key resources like energy
reserves, and projecting influence in critical regions such as the Arctic and the Black Sea—underscored
in its 2014 Military Doctrine—illustrates the centrality of geography in its foreign policy calculus(2).
The notion of the "near abroad,” emphasizing Russia's interest in maintaining sway over neighboring
states, further underscores the significance of geographical proximity in its strategic outlook.

Russia's geopolitical aspirations find grounding in Sir Halford John Mackinder's "Heartland"
theory, which posits that control over Eastern Europe translates to dominance over the Heartland,
Eurasia, and ultimately, global hegemony. Viewing the South Caucasus as integral to the Heartland,
Russia seeks to reassert its imperial dominance by bolstering regional hegemony and safeguarding its
southern borders against potential threats from Turkey and Iran. Its policies in the South Caucasus
reflect imperial ambitions, employing strategies of division and control, including support for separatist
factions to maintain a dominant presence in the region. This approach is exemplified in conflicts like
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the Armenia-Azerbaijan dispute, where Russia's military, technical, and economic assistance to
Armenia complicates conflict resolution efforts.

The conflicts in Abkhazia and South Ossetia are intrinsically tied to Georgia's prospective
NATO membership. By backing the Abkhaz and Ossetian ethnic groups economically and militarily,
Russia sought to consolidate its grip over Georgia. The 2008 August War showcased Russia's assertive
role in the region, with objectives spanning the curtailment of Georgian sovereignty in South Ossetia
and Abkhazia, weakening Georgia's military, thwarting its NATO and EU aspirations, and sending a
message to other post-Soviet states considering Western integration, as evidenced by similar actions
against Ukraine in February 2022.

Economic considerations are paramount in Russia's geopolitical calculus in the South
Caucasus, particularly concerning the region's economic ties with the West, notably in energy projects.
Reluctant to cede its dominant position in the energy market, Russia wields its energy policy as a tool
to retain influence over European states. Initiatives like the "Contract of the Century,” signed in
September 1994 to transport Caspian oil to Europe, and subsequent acquisitions, such as Russia's Lukoil
acquiring a 10% stake in the project, exemplify efforts to safeguard its position in Europe's energy
landscape. In contemporary times, Russia remains intent on bolstering its influence across all spheres,
particularly in energy projects, to maintain its grip over the South Caucasus.

Russia's geopolitical interests pose significant challenges to establishing stability in the South
Caucasus, where its military-political presence is pronounced. Despite Georgia lacking military-
political ties with Russia, the latter maintains a strong military-political presence in Georgia's occupied
territories. Meanwhile, Azerbaijan, despite extensive relations with NATO countries, including the
USA and Turkey, remains a consistent purchaser of Russian arms and upholds its relations with Russia,
as evidenced by the February 23, 2022 agreement. Additionally, following the Second Karabakh War,
Russia deployed a peacekeeping contingent in the mountainous part of Karabakh (Azerbaijan) and the
Lachin corridor, per the trilateral statement of November 10, 2020. However, the renewable five-year
mandate of this contingent is met with negative perceptions within Azerbaijani society.

Armenia stands as a strategic ally of Russia, heavily reliant on it across various domains such
as economy, military-technical support, and security. Consequently, Russia's presence in the region is
underpinned by an institutionalized network of security relations. Despite Armenia’s intensive
relations with NATO and Turkey, its strategic security partnership with Russia is normatively rooted
and likely to deepen further. The Russia-Armenia relations exemplify a form of partial sovereignty
extension, facilitated by agreements ensuring Russia's oversight of the Armenian border. Additionally,
Armenia’'s membership in the Collective Security Treaty Organization (CSTO) signifies its military
alliance with Russia. Notably, in the occupied Georgian territories, Russian military-political
integration is observable, further illustrating Russia's entrenched presence in the region.

Russia maintains a network of military bases in the South Caucasus, enabling it to address
security threats and challenges along its southern borders. Following the dissolution of the USSR,
Russia, as its successor, continued operating military bases in the region through agreements with local
countries. Azerbaijan was among the first post-Soviet states to expel Russian troops from its territory.
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The radar station in Gabala, Azerbaijan, designed for missile defense and staffed by up to 2,000
personnel, ceased operations on December 10, 2012, due to a failure to reach a lease agreement (6).
Russian troops were withdrawn from Georgian territory (excluding South Ossetia and Abkhazia) in
November 2007.

Russia's largest military base in the South Caucasus is situated in Gyumri, Armenia, equipped
with S-300 missile systems and MiG-29 fighter jets. It houses a 5,000-personnel garrison under a 49-
year agreement valid until 2044. Another Russian military base, accommodating up to 4,000 personnel,
is located in Abkhazia, while the military base in Tskhinvali, South Ossetia, also hosts 4,000
personnel(5). Furthermore, a Russian peacekeeping contingent has been deployed in the mountainous
part of Karabakh, within Azerbaijan's Karabakh economic region, based on the third clause of the
November 10, 2020, trilateral statement, with a mandate until November 2025.

Some Russian military bases in the South Caucasus are leased for free, with the host countries
primarily responsible for their material-technical provision. In certain cases, the expenses for
maintaining the Russian military presence are partly covered by the host country, as exemplified by
Armenia paying 50% of the expenses for Russia's 102nd military base in Gyumri, or fully leased(5).

In the South Caucasus countries, Soviet or Russian-made weapons remain predominant, with
Georgia being the sole exception having entirely phased out Russian arms, opting instead for Western
models in its military-technical arsenal. Although Azerbaijan continues to procure modern heavy
weapon systems from Russia, such as T-90S tanks, BMP-3 vehicles, Smerch MLRS, and TOS-1A
Solntsepek, recent diversification policies have led to a decline in Russian arms sales to Azerbaijan.
Challengers to Russia's dominance in this domain include Israel, Turkey, and Pakistan, whose
successful incursions have undermined Russia's position. Conversely, Armenia has consistently
received a greater volume of Russian arms supplies compared to Azerbaijan, often acquiring outdated
weapons under domestic prices and favorable terms. Notably, recent significant military-technical
cooperation agreements with China and France indicate a gradual erosion of Russia's influence in
Armenia.

Following the collapse of the USSR, while official Moscow once played a pivotal role in
training military personnel for South Caucasus countries, there has been a fundamental shift in
approach and preferences, particularly in Azerbaijan and Georgia, driven by national security
imperatives and other factors. These countries now favor Western models over Russian methods for
military personnel training.

Conclusion

Russia remains the most influential actor in the conflicts of the South Caucasus, having directly
participated in the conflicts in Georgia. Currently, Russia assumes the role of a "guarantor” in
maintaining the post-war status quo in Nagorno-Karabakh, while the West endeavors to strengthen its
presence in the region. This position affords Russia leverage over both sides of the conflict, yet
maintaining a delicate balance of power, particularly amidst active efforts by other states, notably
Turkey, to disrupt it, presents a formidable challenge. The escalation of geopolitical competition for
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the South Caucasus hinges directly on dynamic processes within the region and the broader global
landscape.

Following Russia's aggression towards Ukraine, the involvement of foreign players in the South
Caucasus has surged. Turkey, the US, and European nations are all vying to expand their spheres of
influence in the region, seeking to fill the void left by Russia. Simultaneously, the looming specter of a
large-scale conflict between the West and Russia compels regional countries to explore alternative
avenues for diversifying their military-political relations, given the inherent risks associated with
deepening ties with Western nations.

However, Russia's significant influence in the security sphere of the South Caucasus renders it
nearly impervious to substantial shifts in the balance of power, even in the medium term. The foreign
policy constraints faced by other major powers also curtail their capacity to actively challenge Russia
in the region. Nevertheless, the presence of such actors and the opportunity for regional powers to
diversify their security relations through them prevent Russia from consolidating its influence in the
South Caucasus, thus perpetuating instability in a region prone to heightened tensions.

Essentially, Russia's assertive stance in its South Caucasus policy can be attributed to several
factors. Firstly, Russia views the South Caucasus as integral to its "great empire" and endeavors to
maintain its preeminent role in resolving conflicts in the region. Additionally, Russia aims to impede
the participation of South Caucasus states in Western infrastructure projects, perceiving such endeavors
as threats to the security of its southern borders. Consequently, Russia does not hesitate to resort to
aggressive tactics to safeguard its defense potential, thereby exacerbating instability in the region and
undermining the security of South Caucasus nations.
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IO KHOKABKAS3CKASA IIOJIMTUKA POCCHUU B KOHTEKCTE EE
T'EOIIOJIMTUYECKUX UHTEPECOB
Menuxosa 3ympyz, DabAap KbI3bI
IOLeHT Kade pbl MeXIYHAPOLHbIe OTHOLIEHUS

baxunckuit CraBaHCcKu yHUBepCUTET

AnnzoTranusa

B craTpe mcciemoBaHBI HOBAas TeOIOTHTHYECKAas Cpefa, CPOpPMUPOBABIIAACA HA TEPPUTOPUU
6srBrero CCCP mociie X010 HO BOIHBI, CTAIKUBAIONIKeC HHTepecsl Poccuu ¢ MeXXyHapOJHBIMU U
pernoHanpHBIME akTopamu Ha IOxxHOoM KaBkase, MCTOpHA reoImOJMTHYECKOTO COIIEPHHYECTBA B
peruoHe, IOJIUTHYECKHe U OKOHOMMYECKHE aCIeKThl, IOKHOKaBKa3CKasd IoauTuka Poccum u
TeopeTHYeCcKre OCHOBBI 3TOH momutuku. Ha ocHOBe oOmeHay4YHBIX MeTOJOB ObLIa MCCIeZOBaHA
nonutuka Poccun wa IOxxHoMm KaBkase ocHoBanHas cHavasna Ha oGoporuTensHoM (defensive), a morom
HacrynareabHoM (Offensive) peanusme. Taxoke GbLIM IIPOAaHATIM3UPOBAHBI IPUYUHBI J€MOHCTPAILUU
arpeccuBHOro nmosefeHusa Poccuu B otHOmenuu pernona IOxuoro KaBkaza, coBpeMeHHBIe CIIOCOOHI U
CpesCTBa, MCIOJIb30BaHHBIE B G0ppOe IPOTUB Yrpo3 0e30IIacCHOCTH U TeOIOIUTHYECKUEe MHTEPECH
Poccuu B peruosne.

B pesynprare pacrmaza Coserckoro Coro3a, Ha MOCTCOBETCKOM IIPOCTPAHCTBE 10/, BO3ZeHCcTBIEM
HOBBIX T'€ONOJTHTHYECKUX peanuil, chopMupoBanmack HWHasA IOJIUTHYECKAas Cpelia, a TIOCyAapCTBa
IOxnoro KaBkasa nmpeBpaTuinch B He3aBHUCHMBbIe aKTOPhI MeX/yHapOAHBIX oTHOomeHuH. Xota Poccus,
Bcerza paccmarpuBatomas IOxmsrit KaBkas kak cdepy cBoero BIMAHHA, OCTAe€TCA OCHOBHBIM
SKOHOMHYECKMM M TOPTOBBIM IIAPTHEPOM CTPAH PEerhuoOHa, He CMOIJIA COXPAaHWUTh 37leCh CBOE
IOMUTHYECKOe BiIugHMe. JleATeJbHOCTh MEXIYHApOAHBIX M PErHOHAJBHBIX aKTOPOB, HMEOIIUX
IUpPOKHiH criekTp mHTepecoB Ha IOxHoM KaBkase, B HampaBjeHMM pacIIMpeHHS CBOETO BIHAHUA B
peruone, Poccus omenma Kak yrposy.

B nepuon npasinenus nepsoro npesugenTta Poccun bopuca EnpiipHa Kypc BHeIIHeH IOIUTUKY
3aIIaJHUKOB, OCHOBAHHBIN Ha OOOPOHUTENBPHOM peaju3Me, B rofsl mpapiaeHus Bragumupa Ilyruaa
CMeHUJICA HacTynaTeabHbIM peanusMoM. Paccmarpusas IOK kak cBoit «zaguuit gsop», Poccus cunraer
ZeATeTbHOCTh JPYTUX UTPOKOB B PerMOHe HeIpHeMJIeMOH M IPOTHBOpedalleil ee reonoJIuTUIeCKUM
nHTepecam. IIpomosmxkaromasca Gopsba Poccum, 3amamgHBIX TOCYZApCTB, a TaKKe PerHOHAIBHBIX
aKTOPOB, NbITAIOIUXCS BOCCTAHOBUTH CBOE BIIMAHUE B pErHOHe (IPYTUM TE€MIIOM, Pa3HBIMHU MeTOZaMU
¥ CpeJCTBAaMM) B IociesHee fecsatuieTrie XX Beka u B Havane XX| Bexa mpesparunu IOxusrit KaBkas
B ITOJIe TeoIoIuTHYecKoro conepauyectsa. Co BpemeneMm pecrry6auku IOxuoro Kaskasa, BeIiiza ms-
o1, KoHTposA Poccuy Hayau IpoBOAUTE IPOTUBOPEYAIYIO TeOIOTUTHIECKUM HHTepecaM CeBepHOTO
cocesia BHEIIHIOI IOTUTHKY. Poccusa e, He Kejaromas TepATh CBOe JOMHHHPOBaHHE B PeTHOHeE,
ZIeMOHCTPHPYeT IIOJIUTHKY, OCHOBAaHHYIO Ha HACTYIIaTeJIbHOM peaTusMe.

B wurore, arpeccuBnoe mosegsenve Poccun B momurtuke IOK cBazaHo ¢ pagom dakTopos: Bo-

nepBbIx, Poccusa cuutaer IOK uacTsio cBoelt «Bennkoit uMmmepun», Poccus crapaeTca cCOXpaHUTB CBOIO
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JIUAUPYIOLIYIO, PELIAONIyIO IIO3UIIHIO B PaspelleHuu KOHGIUKTOB B peruone; Poccuiickas ezneparus
IIBITaeTCA CO3JaTh IpenaTcTBud B yuactuu cTpal IOK B undpacrpykTypHsIx npoekrax 3anaza; Poccus
paccMaTpUBaeT KaKYIO IOMBITKY MeX/TyHapOZHBIX U PETHOHAIBHBIX aKTOpOB, cBazaHHBIX ¢ IOK, kak
yrpo3y 6e30IIaCHOCTH CBOMX IOXKHBIX TPAaHHUI[ M He THYIIAeTCA arpecCHBHBIM IIOBeJIeHHEM, YTOOBI
y6enuThCcsa B oOeclieueHUN CBOET0 OOOPOHOCIIOCOOHOrO IOTEeHIHana. JTO, B CBOIO OYepenb, BeJeT K

HeCTaOMIBHOCTH B pernoHe U nmoyHoi norepe crpanamu IOK yBepeHHOCTH B CBOEIl 6€3011aCHOCTH.

Kiouessie crmoga: IOxxusrit KaBkas, Poccus, BHeNHAA TOMIUTHKA, T€ONIOIUTHYECKIE HHTEPECH!,

TeOIIOIMTHYIECKOE COIIEPHMUIECTBO.
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0096905 5 BOMLF3930 5MOL Q9BsbEIGdsO gBgMY00L fys®m, GMmBguog Fomdmoygbl gbm-
960 30396306, bgewdolsfzmd ©s 93MmEmaomGms© brgms (3969 9bgMaosl dyMmoo
0005300lmM30L.  IMBIMIOLS S  30ddEOL (3300 gdol  dglobgd  F9dxnzmmgdol  godm,
230bsbegdoo L3930 LIMOMDBME YMMHIPIOSL 034MHMBL. FMboErMmEbywos, MHMI AbMBEOM
03063035 o Fmbobgmds 450BMHIds, M3 FIBOOL 9BIMYIBH03Mw TmPbM3bgdL
20900§393L H0500Lg w0 L3530l BIOOM godmygbadsls, Mo 1530Lm835¢ sBgbL MOLZGAL 359Gl
5006099609300  ©HYgdMmo  LsmdMOOL  2oBgdOL  ASTMYMBOL  2oTM  AEMOICMEIO
399396M5GH«E0l 53H9d50Y.

00mbo{H3530L 0bEMLEGHMO0s 49BBEs, BMYMOE 8053500 FMMsdod), dyM®O 9bIMYgBH03Mwo
29005093930 gdgdol dogdsdo, MHmAgwoi dBs Mol 360dzbgermazsbo BOOLMZ0L, MY
399bmmy0gdol  foblgms ©o  FoBOOMo  0639LEGH0E0gd0  3035DMBL  39ML3gdGHoMw
52 $HObsGO3L HM3OE0Ywo fooolywo bafjzo30l BsLsboggergdes. fig3ado 33wase,
303030l OsFIMS 5 LGOI MITMMOLM MsbsFTOMA MBS 1553356dM 046935 domUsf3o30L
AN 3BHIBE0SOL go3mbogE9gbo.

00mboH3530, MMIgo3 00 ds MOYBMEOo  FsboErgdolgsd, GmamMmoEss 93gbsrgydo o
B56h9b9d0, ©OILEHWMGOME0S, OMT G3MEMYPOMI© LYRMS, ol 2obsbargdso 9bgMaool
0956000, GMIgebsg 99mdeos 9335ml 65300Md0. BsdMMddo (omdm®ygboos dombsfzsgol
0o60mgdol  LEAHMGIR0900, B0MLSH3930L  93Mmbmdngs, 3dmeo@ozol  M93mdgbwsizogdo, dobo
2090996905 BHMBLEMOEBS s 530530500.

1353356dMm BoBY3gd0: doML(3530, 29bsbgds©O 9bgMA0s, 93MMY0s, doMmJ0dos, sbsgMMdMWO
3060Md900.
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00mIsLd SMOL 9O IOMO Fobsbgdso gbgMaool Fystrm, Boosbsg dglodwgdgwos dgs®o,
®b93500 96 506MH0lgdM0 BoMLH3530L HoMmTmgds. 33eg390ds 963965, MMI domAolol dgwyderos
MBOHW639wYmb 2emdIMMo 9bgM00l dmmbmzbowgdol 14%. mgobsmzgol, d98w9dsgzgdweos
00mdsLol Mbg3zs, YoM @O S0MOLYOOH dOMBIHIOE 93930l M6dYb0Tg BHadbmemyos.
00mbf3930 0ymPBs MmMb  MHMBSE: 300390, Tgmeg, dgbsdg s Jgmobg [1]. dolLo
99%39JAIOMOd00  gs8mdobsmg, dombsfizsgo 990ymddo ogmgs dmfiobsgg o 3mbzgdzom®
00mU5(3539050. LsMBdMEHOL 25DgdolL gdobogdol Ls30MbdMsb s353006M9d0M, IYObEs, ™I
2050 Herologol bssg0530m 0bMLE®Mm0gd0sb CO2-0l gdologdols 50%-00m dgdEocgds bos
dmbgl. 30Mmbsf3930 93MMYPOMMSIE LNBMOS YOO 3OMEILOLEMZ0L. BEAIGHOLE03MMS©
3505096, H®MI BMY6gOOL MomMmgbmds 2035 (gub dom®mBogqds 2024 ol dsB396909wmsb
9905090000 ©s 9J9sb  gs8mIobsmg, LomMdMEMOL 25HDgoMIb ©35300M9dMwo  LszoMbgdo
990dgds 503MmoxbzmL doMm-{sMmgdmwo mM30mIBMH06530L LH3o30L godmygbgdol Lomsboswm
bMEomgoom. Sgmo  LAHMIGIF0s  MBBAMBTos  Lo3sghH™m  BHEOIBL3MOEHOL  LogMmSIMGOOLM
bmE30530sLMb (IATA), Losg Bocd35800, HMA dBoM-LsMYsgEOM Lfzo30L 258mY9bgdsd godergds
3m39b30mMs© 99593060ml CO2-0l 250mbsdmend3o, o3 5835655, d0MmMgodGHomwo bofizogol
Bobo33wgds MgMIME s LsdbgM™m 3OHMYMdT0 5B MOEMEmO0s. dOMEYSIGHOM Lof3s3L
99790 Bospfoml  momddol  bermzsb  gdolosl  mgMdmgodoo s domdodomMo
306396035300l 900M© YO0 © 39d603MEMs© Fglodwgdgeros domdslol AoM©sddbs Lbgsslbgs
3996mma09980. HBg0morbodbmwo 3mb3zgMEHogool 89om@gdo godmoygabgds domdsliol mbgzs
00mbOH39390  299d(3930LM30L,  BIMAMOOES  dOoMBYMO,  BOMIMBMEO,  doMmEOBYO,

30MEMA0)M0 FY5edS0 o 5.9 [2].
3035308 330930l SYEOMIOLIMDS

969600%g dmmbmzbogdol BT s Fosmolgmwo BsH3930L VoMgdMgdol Fmdogds
0539059, 25M99mBg  BgIMJdggdsd LomdMOMOL  s06MgdoL  8o3bg  bgdmddggdol  Fodscron
LyHoMbBMEo FgIBMMYdS  godmofjz0s 9bgMRoolL  SEEIOBGHOWME  FYsermgdbBy YMMegdol
33m3M0MgOol oBbom. S EHIMBIGHOMWO s 93N MYOMM© LB GHYIbmewmyool dogdsd
2990305 969600l gomMmgdols dmdogds, HMIJE0E dOMPIAMIPOMIOIPO, 3MoEMJLO3MIMHO s
23965bEgds@0s.  B0MULNH3930  9MOL  Qobobergdso  gbgMaool  gom, GMIgElLsg FgMdeos
99593060mb 9d0bogdol 3369 Bgdmddggds s dgwydeos F9335mb foowolgmwo bafigago [3].
MRO® 39303, 390Mmbsdmed30L 935300 MYYMEs309d0 s F0s0olgMwo bsf3930l dMrMAMILMEo
50m(O35 93MMP0NE 3OHMOWGIJOmb gPms© dmgdggdl OHmymEE 59mdMm53939o  dogd
930MMA0M5©0  bLzms  9bgMyool  §gommgdol  gobgzoms®mgdobmgol, o3 9E0WwgdYE0s
©©I3956gmo 9bgMyool Immbmgbogdols olv3TogmMBOEIGDMS® S 53539 EOML gsmgdml
©5L5E935@. 9F M35 LsBOOLOM, BoML)Z30L  490mYghgds 500b0Tbgds GMYMOE Yz9wW sty

99%39JAMO0 go8mbogowo 58 4s9mfizg3ol Jobo®(gzs. SLgmo s EHIMbsE03s M HBeIMbBlgwymaals
239M930b (335 s LsdMOL 9dologdol TgdoMgdsls [4].
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3035300 FoMdmgdols sgd@vysgIMo LEGMo@gR09d0

00m3oLoL  9Bsbegdso gbgMAo0l dM35agM™M3560 MHYLMOLYIOL gs3mYggbgds, MMAMMOESS
LolMBEM-BsdgMOBgM,  LogmEBsEbM3zMPdM, GHYol, dggbmzgwgmdol, dgi3M0bzgEgmdol s
LodM9H3ge™ 65MRgbgd0 gobobowrgds, HMmYMEmE 05830, LsodgE™ S dEYMIPO sMRI3560. yzgws
23905bEgdoo  9bgMgool Fgomml Mol o350  JMBEMOdMEHMM0s domdols, GMIJEO;
99500996l 3063900 9bgMRool MBSO  doosbo  dofimadol 9%, Looobss
oobmgdom 55% @5dm0ygbhgds  Ym3z9MoN®  3bM3Mgdsdo, OMAMMOESS  FOIMBIMDS S
LodbBoMIMEMb MYOTMWO 3OMEILYO0, 3obLOIMMMYO0Mm 96305095 J3994b9ddo [5].
B56hgbgdol 2500099985390 s 9bgMool @IBMY3ZS L NBOM  JM3MWsOEo  bgds
2396M90mbs3E30000 s 930bMT03zMMo  450Mmf393900L gsdm. 98 MZoELsBOOLOm, Lblsslbgs
39000900 0gdbs 259mygbgdeo s sbgMA0wo bsMBIBIdOL doMU)3935® 25og(3930LMZ0U.
B50BgbgdoL gbgMaos (WTE) 3:mb6390@s300l doamds geolbdmdl bodBgbgool gsmadzgzel
Ubbgoolbgs  GHodol L339, GMIgroi  dgodwrgds  godmyggbgde  0dbsl  gbgPgool
290399953930bm30L. 3G bbob {ob, 9Mm-9mmo y39esDg 9539dGHO0 LEHMSE IR0 26 GdSO
969600l dqLoddbges, Qb ML 93MWMYOMMIE bBMs TgAM™3gds s dBoMIsLoL batBgbgdols
Jo3oH  LoMBIMBSE  PoJ3939. TJusdsdobo, SMLYOMOL doMAsLoL  9bgMAO0OL  A5MoJdbols
58096009 3H9dbmemaos s bgwdolsfzmdos 3MHMEgLOL s EgMbsBo3900. bsMhgbgdols
00mdsLd Q965043690 d0Mbf3535 MO dgomEol gsdmyabgdom, 39Mdm, mgMImdodor®o
39M©5Jdbobs s doMmJodoMmo Fo0M©sddbol dgmmom [6]. domdsbsdo bsdmgzgbo mGysbmemo
3033mbgbGHd0L  4sbsaMMgdol dobbom LomdML  gsdmyggbgdsll mgMdmdodow® 456sddbsls
M ™©9g396. 3060HM0D0o, 25D05035309, F9MbI350Jos s )35 MgMHIMJodomMo 30mb3zgMEHEo0L
9900MmE00L Y39wsHg BIOMMO 393039 gdo  3gdbogss. Lbgs dgmmom, domgodordo
2396054365 29olbdmdl d0360Mdgd0L 96 39gMIIBEHIOOL godmynbgdsls domdsliols sb bseBgbgdols
9696000 (00mbf3530). BHgM30bo "domJodom®o As0MEagddbs" gbgds Led goblbgog9dwe 3Mm3gLL,
MHMPMO0E  BMEGHMOOMEWMYPOMMO 095305,  9Boghmdmwo  dmbgwgds s v 3MIMEMEOo
QORoo [7].

30maslols 09MIMJodoGo oMsgabs

00m3oldy 5MmOL A9bsbEgdsO, LMBRMS s 93MEMA0MHS© BRMS doMOYLMOLO, GMIgJELs3
99m9dos  HBOHMb39wyml  dbmxmoml  96gMagB03 Mo BsFoMHmgdgdo. mwd3s, domdsLol
d5Em© 00MmbOH39350 259mygbgdsls 5d3l 3603690 m3560 J9BWM3900, 3500 FMOOL sdWO
39MEO0EMOY, 5OLILYIMZY0 3HYB0sbMdOL FI339wMdS s 3MBMMToE MmO T9dsgbEMdS
5 030090990. LsFMTom 30OHMOJdOL MYYPOMJdOm, MYJMHIMJodoME 3O MEILYdL TgmdEroscm 3
65300 ™356909d30L dqaLwYdw)dgds o 5MLILYM39o 3930 w)dEHIdOL 3339000 sdmgbgms [8].
MOMaMO3 339 90360869m, 3H9b0sbmdol T9d;339mds  250s3(Y39B0 BoJEH™OM0s Lamzgmgbm
09mHdmgdodon®mo  30m6390@5300L 3OM(390MHJI0L  LOYIBI®E, YD d0MTLSTo  BHgbols
3MgdMdS 36093690356 g93egbsls $HgbL Jobs goEbgegdsBy. gl Ggodergds dmbgl 0dols 4odm,
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™3 3oL 3OmEqLdo §omdmddbowo LoMBdIML MoMmEYbmds Fgodwgds 56 0yml Ls3zdoGolo Fywrols
O S0TMbogbgmgws [9].

09Hdmgodonmo 3OHmELo bl MFymdl dombsfzo30L [oMmBmgdsl woabmEgwemmdMMo s
3050 bmE3IMmBMHo  d0mAslgdoligeb,  dmoEsgl  fgol,  30MHMEOBL,  F9B0GOZHEOSU,
30OMMIOHINWU, 350MDMBODIE0L S BHMORs300L. bob.1 33039690l domIsliols 0gMmJdodom®o
39005939300 39g6035L dombsfi39350 (d0M-bgmo, domds®bbgdo, 45%0, Lobmgby®o soMo) [10].
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65b.1. 30m3sLol MgHImJodoMHo As6Mogdbol aBgdo
30mdsLol dBomgodoMo gs®MEsgddbols aHgdo

00mdslol doMmJodoWEmo 30639MFHSE00L 36ModE03d 3L o, MHMIJWOoE FIMIJIbol dOMISLSL
033035 96@G6O  30MEMIGHI®  00MWMmyoMo,  JodomMo  ©d  BobBozmemo  Hobslfodo
©5010539000. B96@IGBEGHWMOO0 goblib3390s domTslol Bgdmblighgdve BoBOIME s Jodow®
23960059365l IMol 560l o, H™A Fobslffseo sdmTsggds domdodor)Mo o6 ogdbol 3Mod@ozsdo
90Bb5 0LvbOgL IGbToMIML M3EH0Bse MO 30063960 G300l 91397EGOL Bomfigzsl, 30MY Lodmermm
36MMm©JBgool Homdmgdsl. 65b.2 94306396908 domdodorMo 3mbzad@HeEool 3MmiEglgdol 3bgol
00m35LoL oM 5dabol 3gdbmermyogddo. Lbgosslbgs 8331350905 4sdm033wogl domdodommo
306390@5300L D900l bbgoalbgs 3arslio domdabiol dombsfj3o350 3otoddbolols [11].

Georgian Scientists/Js®mggeo 393609Mgdo ¢. 6 N 3, 2024 | 30




Bsb. 2. domgododo 3mb39ME9300L Ggdbmemyogdol 3Bgdo

30MUbs{3530L 300M93mb6M3035 s 3 oE030L MY3magbs30900

65 g0 1b9, d0M93:bMmB035 09305 MM FoLOWVYI0S, M3 515939 39AHY39E0S BabToMdsOL
93bmdoobmgzol. 80m93mbmdnzolizgh Assligs sdM30JdIMwo 0db9gds Lbbgoolbgs Labol

3930300930l 39dbmEmaom® 25630m06M9d5BY, 39dbozMMo Fowfg39d0Ls s 93mbmdozmEo
LoEMEbEOLYBMOBMBOL 3MMbom F5M®3930L Fowgzobyg [12]. Tgledsdolo, domgzmbmadozol

b930L JOMOMIEO IO GdJO0 BMOEO3L FAMsO bywgmwols 4sdmygbgdsl, 33eg30L
206bmOE09wgdsl,  Hoblgwsl s  0bmzgogost.  dobgsgzs  0doly, OMI  EPMBSCMEMO
LOOMMEGgdOL  (MYMMOE 59 IMEOL  5M53MMABMBOMGds®O  bgardobsfgmdmds) s
M9LmOLYdOL, SLg3g  P9MYIMBESE30MO  TJHBMM3gdOL  omzswolifobgdom, domgzmbmdozs
3mIMNLoMGOMos  0bm3z530M6H  BOHOL  39gML3gdBH035DY,  OMaMOE  BHMI©OEoMEr, ol
39630050905 dombsfo@Imgddo [13].

00M93mbmdozol  9gad0m, J399965 93990L MROM TR IOJOIJ  ©JIIMOB3OL  MO30L0
2396B6bg900L Tglobgd, bdoMs 0:350obfiobgdl 3600dsE ol 3300w gdol 933060 gdsL, 1133900l
6500 6MdL 5 batoLbL, 1bo3sMHo d0omEH03930L d9bsebbgdsly s BOMIMO35¢TgMHM36gd0L
53390, 9993505, 33e930L Y39ws ©0bEYIMLYdMds dbsgd bs gosomzsolobml ol
35930, ®mI MREomb M89b0dg MogLds §399sbsd Gg0ddsgs gMmgbmo 4939900 ©s
b93900 As3L0 doMg3mbmdozobmgol [14].

30535308 0gMBMero gsdmyggbgdols 39ML39JE03900 s Fglisdergdermdgdo

00mboH3930L  3ModBH03MEo  2sdmygbgds BHMIBLEMOEGLS s 930530580 dmombmgl d9dyma
3309390 d05300 56 bof3530L IE0g3035300L Tglisbgd s X9 30093 FgLfogerol 3Gmizglidos [15].
©O90LIMZ0L, JOHMIPIODMO B0MLS[3530, MMIgEoi 3sdmoygbgds d6Ms393do, sMHOL doMPOBYo
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©5 30Mgmbmo. bsformd®mog domgmsbmwo gsdmoygbgds 396Bobom dmdGsg dMs3z9dd0,
OHmamO3 99609306 3md3mbgbGo. ol dgodergds gsdmygbgdryen odbsls Otto-l (3030l dMsz39dd0
096D0bm5b6 b569398d0 s 10% -Bg Ag¢0 0565990060M39 IM5390T0. d9EBObMb g stgdom 0go3zg
d6530L 98399 BHIOMBOMS O {98MTMTs3900m, JMSbMEOL B0 gbghaool bod3zmogg of3g3L
96960300l Foeoe FmbTsMgdL, M3 I9BOMOIE0s J5BOL BHOHDdOBYOOL godmygbgdsdo. gomsbmero,
0300 gdl IM530L 300bE®OL FMbEL, M3 0§393L 396339 9539JGHIOMOSL [16].

096H0bbg IMBMdogzg IM5398056 FgsMgoOom, JbMmEBg dmdMTsgg dM63900©0 doMgdIEO
Loddo3Mg YmM39wM30L MBOM oo, FoMsd JmIbmMl 543l JgBMM3gd0 OBl
d6539080  250mlsYgbgds.  OBYE-00MPOBYE-9bMEol  Bs®g3zdo  MBIOM  Foowro
360 396GM@0 9msbmerol g5dmyggbgds s330MgdL Lodmb®H ) Fq 1gMH MW 9B9JEHVIOMIL S BOEOL
LodmbOMFg L3030l B39E0B03MGO  FMbTsGgdsL, o3 9609369wm3gbs 9930690l Fo3b9
259mbsdMerd3L [17].

OLEOIMO0m sMLYOIMBIL M58 B0Tg 3OMBGTs s 39J6039MO dIMOYIMHO, OMIYdOE s FOoMHMs
00mUbsH3930L FoMmdmMgdol gob30msMmgdoLM30L. 53 JodommEgdom 360d369wmzs60 d56MH09MHYd0s
9306m803760, bgowgmwol  dofimgdol, MLOROPbMIdOL, dgbsbgols s  3mEoEozol
Logombgdo.  d3s,  dombofizegol  Homdmgdol  boGxgdo  Tgodwgds  aoblbgszgdm©IL
290mggbgdgeo Lobgmdol dobgz0m. 5d9sh odmdobsdg, X9gO 30093 SOBYOMOL ©JOSBHIOO
0306m80379600  303mmgBol  3m©bol  653egdMdOL  gsdm, MMI  Fmodgdbml  Lomzgoglbm
39950ma099M0 25 doMHZ530L FoMdmgdol bBMmadgy0sby [18].

00mbsH330L  3MIYME0Mo  LoEgMEbwolbsm0sbMds 330s3 GMMEo s  3OHMBEGIMMOS.
00mbsH3o30L  gob30m5Mgds  B39bL  537500ba 969Gy gBH03M  LobBgdsdo  dmombmgls
3OO M50sFIOMI MBI 9bgMRIEH0IME 3O0DOLME LsdGIMEZgWS. 3 EGH030609d0L
3900 MEMA0900L §9999953930L5 @S 30MLH3930L Fo0dmgdsdo @gdbmemaon®o 0bmgzsogdols
56962300 M9, b 1965FIOMIWMOOMO 5JEH03MBYOO 51939 byl TgmHymdL sHoEro LHoeBmm
030943900l d9dabols, §ysedEgbs®mgqdol 9¢edgdols g9gbg@BHo3ne 0bgobgMosl s dombsfgzsgol
§oM3mgdol 306HMdGOOL Mm3EH0ToBsEosL [19].

513365

6596330 FoMmdmagboro 8odmboergs 0dwgzs 0bxm®mdsiosl, dombsfizezol  ggbgMHomgdols
330090 MdOL Jglobgd. d0MPOBYo S dOMIMbMEo Fgbfagarowos, MMAMME Bsgmmdols
99933090 @5 35dMm0yYygbgds  dM539830, o6 olbobo  HMOGMJLOZMMO, AMPOMmEOLYD
530LvRBOWO S BOMPIAMOPOMYOsO0s. M)FEs, 93 bofzog0l  3ModBHozowmo  gsdmygbgds
A6BL3MOELS O 530530590 FMOMbM3ZL F9dYMT 33¢9390L AMS30L 56 L3930 FmPORO szl
d9Lobgd, 3065096 BOMUH3930L godmyggbgdol 496305MGOSL 5J3L FM3swo  LologmaEberm
360036900 ™ds 5 d0mbsfi3530L 4969M5305BYg 89300 BETMToms BOLSEHIMYOIE0O.

B3960 J394bol 93mbmBozol yzgws Lod@mEmTo 9bgeyool gsdmygbgdol Mm3EH0doBsEoolm3z0L
LoFodms 9bgMool O30l  9B39JAHMIO0  LoLEBYIGOOL BsTMYSE0dGdS, M50 doMULF3530
9950306M90L 939960l IM30IONIEGdIL  MEbMNG  Bsg3mMdBY, AsbBOEOL  Bz9bo  J394bols
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MBOROHObMGOSL s byl JgMfymdl  Lmgerol dgMbgmdol  93mbmdozwe  4563005MgdsL,

359 3XMOgLYOL oMMl baGoLBL s LEBMYSMIGOM0Z Lox sBLHMIL.
3990996300 woBGBad )Mo

1.

10.

Elene Pantskhava, M.Jishkariani. Proceedings of VI International Scientific and Practical
Conference, Vienna, Austria, 13-15 May 2024. ISBN 978-3-954754-01-4, pp.143-150;

a396@bogs 9.,%083500s60 9., ,,003569 Hgodso - IycMoo gbgMyool dmdsgerol golivmgdo
(LEOEo0SEXMH-930mbmTogMmo  Labpgdgwro)”,  MIRIM0MGd©O  FMeObsgo |, Jsdmggwo
3936096 900", Hmdo 6, Ne2 (2024), 93.345-354. https://doi.org/10.52340/gs.2024.06.02.36;
39%060033000-6mBsdg J., BbEb3s 9., ,,8530 BLZ0L {Hgoard3z9ds 35090 - 4o LodsGrmgzgerml
0306m803MM0  2oxsbLaMgd0LIG6 .  Tg-7  LogMHmsdmMobm  LsdgsboghHm  3mbxzgmabios
132 GO0 5FMMHOLO OICMAGO0”, MJ30, LosOrMN3gwm, 27-29 md@mddgmo, 2023 §.;
39%0600300-bmbodg J, Bsb3bsegs,g. (2023, 2 — 4 53600¢00), ,,09653900MMZ9 LMW BOM sbogro
299m{3939000L {obsdg - 9bgMA9E030L LB, LsgHMsTMOOLM T EHOOLEO3E0bIOVIEO
Lod93bogm  3mbrgMgbE0s ,m9b589MM3g  AbmBrom  sboero  asdmfjgg3gool  [obsdg®.
33030mLO(E5Mbs3s). 23.59-66;

300060003000-6mBsdg  J,  BobBEbozs,g.  ,,L5doOMZgML  obsbergdoo  MglyOLgdom
0836 GHRBS33gdol  Jglodwgdmdgdo s 98 80TsOHMMEGd0m sOLGOO
2990393900, L5gOMSTMOOLM LAY3bogOM 3MbBIMIBE0s: |, 2WMBSMEO 250M()393900 S
93Mbm3031M0 256300000900 IMEIE OOl BHGOBLZMOAs30s» , o3(UDC) 338.22+62 d-666,
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Current Biofuel Production Strategies, Thermal Applications Advances and
Opportunities

Elene Fanskhava!, Maka Jishkarianai?, Beka Chogovadze?
Technical University of Georgia, Associate Professor; 2Technical University of Georgia, Professor;
$Technical University of Georgia, Bachelor of Energy Faculty

Resume

Bioenergy and biofuels are renewable energy sources that represent one of the potential, affordable
and environmentally friendly green energies for a sustainable future. With concerns about warming
and climate change, renewable fuels are gaining serious attention. The world economy and population
are expected to grow, which will increase energy demands and lead to widespread use of fossil fuels,
which in itself poses risks from air pollution to rising global temperatures due to greenhouse gas
emissions.

The biofuels industry has emerged as a major player in the quest for sustainable energy solutions,
poised for significant growth as technology advances and increased investment offer a promising
alternative to traditional fossil fuels. Continued research, policy support and international collaboration
will be key to unlocking the full potential of biofuels.

Biofuels, derived from organic materials such as plants and waste, have been proven to be
environmentally friendly, a renewable energy source that can replace petroleum. The paper presents
biofuel production strategies, biofuel economy, policy recommendations, its use in transportation and
aviation.

Key words: Biofuel, Renewable Energy, Ecology, Biochemistry, Anaerobic Conditions.
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Dynamics of immunocompetent cell distribution in duodenitis and celiac disease

Tamar Nikolaishvilit, Tsitsino Farulava?, Inga Mamuchishvili*, Nino Kantaria?, Giorgi Burkadze?

Davit Agmashenebeli University of Georgia; 2Department of Pathological Anatomy of Thilisi State Medical
University;

Abstract

Celiac disease is an immune-mediated systemic disease caused by the ingestion of gluten and related
prolamins in genetically sensitised individuals and characterised by various combinations of small
intestinal lesions. Our study aimed to study the distribution of immunocompetent cells in celiac disease
and other duodenitis. Within the framework of the study, a cohort retrograde study was carried out,
for which archival material of the teaching-scientific and diagnostic laboratory of Thilisi State Medical
University for the years 2017-2024 was used. Based on the results of our study, the lymphoepithelial
index may be used as a more accurate criterion of the degree of damage in celiac disease as well as a
risk factor for progression, requiring more in-depth additional studies. AQNOR's additional staining
method may assess the crypts' regeneration degree. Therefore, it can be used as an auxiliary criterion
to evaluate the progression of celiac disease. In particular, assessing proliferative activity in the crypt
epithelium, thus determining the degree of regeneration, maybe a more accurate marker of damage
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and progression. Digital assistants such as Qupath may be used to objectively assess the number of
infiltrating lymphocytes and the degree of regeneration.

Key words: celiac disease; duodenitis; immunocompetent cells; AGQNOR; proliferative activity; Marsh
Classification;

53¢MOmMS Gglisbgd 0bxgm®mIs30s:

05956 6030¢050830¢0 - LodoMM39Ml 300 5085996900l Lobgwmdol MbogzgMliodg@ol
PhD b¢vmgbdo;

E-mail:tamar_nikolaishvili@yahoo.com

Phone Number: 599 407 005

3030bm BsMME3s - LogoMm3gaml o300 5085396900l Lobgwmdol vboggdlo@g@ob,
3990003060l 3936096 9d5m5 mdEHMmMo;

E-mail: T.parulava@vian.health

Phone Number: 577 721 149

0bgo 359MB0d300 - LodoMmM3gWML 3000 5085896 gdOl  Lobgwmdol »boggMlo@g@ob;
3990003060l 3936096 9d5m5 MdEHMMo;

E-mail: Ingamamuchishvili@gmail.com

Phone Number: 599 503 832

B6obm JobmsMos - mdowolol Lobgedfoxnm bsdgoiobm  mboggdlodg@ol ®gbogb@o
350 ™Yo 5b5@™I05d0;

Nino Kantaria— Resident in Clinical Pathology at Thilisi State medical University

E-mail: ngantariad@gmail.com

Phone Number: 568 458 845

300M0 dMM35dg - MdOoLoL Lobgedfoxgm LsdgoEobm boggMbo@g@ol 3OHMmaglm®o,

9 gMEMOHO 350MEMA00L ©G35MESFG6EGHOL bgeddmgzsbgero;

George Burkadze - Professor at Thilisi State Medical University, Head of the

Department of Molecular Pathology;

E-mail: burkadze@yahoo.com g.burkadze@tsmu.edu

Phone Number: 599578833

https://orcid.org/0000-0002-5028-4537

Georgian Scientists/Js®mggeo 39360969gd0 ¢). 6 N 3, 2024 | 49



Georgian Scientists
> BLOIIND .
NOENIRIAN :

Jodmngzgwo 3936096900

GEORGIAN
o = SCIENTISTS

Vol. 6 Issue 3, 2024

00
OO0

httpS//dO | 0 rg/lo 52340/g5 2024 06 03 06 SLEIGOSGOS BIGE0IHI0LSN0L

s, ASSOCIATION FOR SCIENCE

96962 30035609830 §o635¢gdveo dgbgxdgbGo ogbs3z s@obygliols
dobg3z00m
3505 EAb53Y-399F935%, 05956 [gMgomgeo?, wseo buybfstos?
E99-b 3OMRJBMOO0, MIEGMMO; 2BGHY)-U SbME. 30M. EMJGHMOO; LEH-U 3OMBILMEO,
©MJGHMOHo

3b6m@s309

6596030 256boeros 3gOHLMbsrols Josem3z0l Lol gds, MMIgeois Mbs s09admL oby,
™0 39900003500 d0domU Lsfo@dmdo bsd)dom dseols DM 00 55d0567dOL, OHMIWGIBSE 99300
396020 3bs s MBOWOB39YMb, sLgMO MIBSTIOMIGOIOL BomMmEIbMdOL Q5BEMS.

080L5™30, OHMI OBYOO 3OIMBEYFYd0 9696MYM3MB356093d0 d9almddql bsdG™Ado
Adizes-bob 3m@ob (PAIE) 353mygbgdom s 39699900 bgogom d9hgwyaros gbgtgam3maddsbogddo
96m3omo MHglmOLYdO.

dgbsgseo

3969%396@0L  3OMmEgLoL  LsdMmErmm  FoBsbos MmEMYBOBE0s Jogomo s gxgdGH0sbo
20b5Mb Im3eg s 2MdgE350056 39ML39dEH035d0. LfmMg Lowo d9bgxdabEHo s M@0l
MH9LOLYdOL  39Mo  TgMbg3s MDBOMB3gYmxl  9bgham3ma3sbool  LOEYgmasl s  dol
24963000069050.

9696303033560580 (o853 gdeo d969xd9bEHOL  ILEAYIMGIWI© 2ob30bowmm oibsgl
5Q0%BgLOL Lsdgbgx TIBEBHM QTN (FLOWIDS.

509603900 993609600 ©5 d0BbgL 3Bl EHIBE0 0Ebsoz 39eEIMME 5EO0BILO FsBIIM® 56
360l 3bmdoo B39bL J39949bsd0, Fog®sd 2007 erosb soffym dobo BsdmMmIgdol 0bEGHablomemo
05693b6s. x50 oL 359md39969d99c0 543U (X 9JOX IOMBdOM) 22 gbsBg MaMadboro 7 foabo.

500HgLOL 3Mdomdol doMOMs©O 9J396G0 9L F9bgxTg6BHOL FHo30MO 3O MBEGIGOO
m62560D530900L (33€0gd9d0Ls s 296301560930l 36 JJuEHT0. FgBLSE 303Y30, Y39 53
36Md9dsL EEIL 350y gdom, M3HyE 30w gdom d90wJado 30LsMdMHYO.

Adizes-bo 53dMBIL MO 60DBE305d0, BoMTsd0, 3MA3605d0 YmzgE™mM3oL SMOL s 0gbgds
36MMdqd900. LOWSE 9 MOl 3MHMdGIs - [gMl 5EoBglo - 0 FBMEME LOLOREISMS. Y3gas
36MMd 9ol 490FMs  FgmdEgdgE0s, MoP0  MY3bEgE  3MHMdMGIJRL  BgsEobgwo
36393900 Bosbs330gob.

Georgian Scientists/Js®mggeo 393609Mgdo ¢. 6 N 3, 2024 | 50



do6M0ms0 bsfogro

500HgLoL sBOHOM s FgbgMwgdgd0m SOBYDMBOL ToOMZ0L 4 JOOHOMIO FBbIE0s:
§o63m9ds, 50bolEBMS30s, FghocTgmds, 0bGgaMsE0s.

§o63mgds 5oL ol, MHoLm3oLsE 3Mmd35605 sOLYIMBOL s (bM3ZMMOL. Logdmberols s
dmAbsbymqdol d9ddbs s 35940@3s, GHOLMZ0LSE 030 0Ol Bl s F>EEOIMHJISL MO30LO
dmdbTomgdgdolash. b3y Lo@Gyzgdom Gmd gmdzsm, gu ML MmMYboBsEo0L BWbJ30s
995U MEMb 43900x8IO0 M3 Aol Ggrdenos.

5QdobobBHMs30s - gbeogol o330l BbJ30ss. gu MBOWBlgWYMBL MEYBOBIFOOL
99%399dH056MdL s 3563005609d.

390oM9gMds - 29630056M900L 3MOLOL gobloHP3MS. ol JAbol 39MHL39JEH035, gobgzoMsmgdol
BEAOGI0L M) 3500056 39ML39dEH035d0. 0L 3sbIbmdL 30MbgslL: Msdghsw 3HMPYJEHOwWWwo
5 983990960 0dbgds 3835605 bgoen?

0639365305 900 3m335600l 499600056905 553056306 O J9bYMBoEGdGIM D
99%39JAH0s60  MO®0gHNJdggdol  06@J M ME  LolEgdsdo. 306390 - IMIEY390D
3961394303580 53 OMEL SLOMEGOL SE0BOLEBHMSE0S, 5EAIBL 005850l glgdl®. dgmeg -
36393500006  39ML39JBH03%5d0 - 06GJAMS30s, OMIgwos  IRMIbIdME0s  bgwlsydgwro
3GHIMLRGOHMLS O BslgMEMdsms LogMomm LoliEgdol 994dbsby.

00003500  0bGGM0ogs: gb 4 gmbdgos dMbgd®mog  Fobsswdgamdsdos,  3mbgwod@dos
9003569056.  LobsI30e9gd0, 30MH3MOGHOMEO  3OMOEGFOOL  MIGEILMdS HoBmoddbgds
HMIge0dg 5002560l 5M1615335MHOLMBOL A5dM, 56 MEMYIBODBIFOOL YMbsOIMIOL godm, 9839JEH0sbs©
05535380601 0lobo §OHs69gM™MHb.

6900L30gM0 9bgMM3MB35605 oo, MMYMOE 330 OO bbos 3bMdOES, 3563390
LolOEMELEM (30301 d5EIO0D LOBYMYY. 5O0BILO SOGML 53 3030l 9 9B3L s 53530
2396L93MMMGBOM MOH0Y0bIMEO 56 SOOL. 3500MBO MOL oL, MM 2s630ms6MgdOL MomMmgme
9B93Bg 33356058 593l @bl GOMo  BsFoMmgdgdo 9bgxdgbGHol mmbo  gMbdszool
9OOMOWOMIOLMZ0L s MOMOMIM 9BA3DY olobo Fgosb Ms30L9dMO  3Mbrod@gddo.
BMQ09m»0  B6J300L  350FIM0GIMYo o bosHdo, Lbggdol LMLGo asbgomsdmgdom,
LogmEbwol 303wl oMMy 9B3Bg 03936 03039 GH03MO 3MIMIWIIGOL, OMIGE S
Dm0, 50HILOL SHBOOM, bMTse 05, BMYO 30 3sMMEMY0ME bsliosML 0dgbl. 3MbrwodEol
Bogmxz309M5 39509393 BgdoldogH 9Es3Hg 99w9gMHgds 3mB3sbool BosMg3 Lozzowls.

50bHaLOL SHOO0m, MomMgM d9bgxIOL 543 MBOM OO FoEMY30gds TGOl Ml
BMmQ09mHm0o d969x9gOMo BMb30s, boem bszmgds - bbggdo. 30650056 gl 3Mbdi0900,
OHMamO3 365bgm, 86gdM03 36K 0dGHE AMTsMYIMdST0s, F500 BEOMEIO F59MM05690s GBI
5005805630 305d3H039ws J9w9dgd9g0s.

50%bglol 653OMATo do0sb 5gBH0MEs© g93m0oygyqbgds PAEI gm@Mdmms, 53693053w6s 4
doMomso  d9bgxdbBHol  BwbJgoobmgzol:  FoMdmgds,  5@ToboliBMHoMmgds,  IgHoedgmds,
06393606905, 500BgLo 09gbgdl oligm 459mmJagdLSE 30, GMyMEmoEss "PAEI - 3mbzgnzos”, "PAEI
- 300", 9L B9M3obo Jobo MYMMHOOLS S G MM MYO0L JOHM-9MHMNO FN935M0 0BLEMI6E ..

Georgian Scientists/JosGmggwo dgsbog@gdo ¢. 6 N 3,2024 | 51



sbsgrobo

B396 990m3094gbgdm oEbsz 5oBglol Jog FBMmm35H9dM  FH9dbmermaosl, GMmdwols
565b3s, 9O TbgmL F9350MGOM MYROL 39MIM® 9BIMYM3MB35600L FmMbM3boL s 350930l
3969x 960 LEHOEL 9.§. 0Ebsz soBYLOL JMEU.

03bs3 ¥0bglol PAEI 3m@©0

50Hgbol 56 PAEl  3m©o0 99mHbmds  mbsbmgdsl, ®md gx9dGosbo  3md3sbools
b9wddn3569wmds EOMWMWsE ©s BmOms Mbs SO gdgl dgbgxdgb@ol 899gy mmb
xbgiosl:

9309350056 39ML39JE035d0:
P (Production Result or Provide) - 0m3wg3s0560 dgga0obmds; 03 dgogyol

MBOHW639wymazs,  GHolmzobsg  3MI3sbos  s®lgdMBL;  30gbBgdols  dmmbMzbowgdgdols
©53054MB090s.

A (Administration) - 53060LEHMOMYdS; 9839dGH06MdS I3 g35000b 39MH0M©T0; HyEO0boLs
5 3OHM 39O JOOL QobLEBEOIMS; FoMmMZ0L 9539dE0sb0 LoLEHGIob Bsdmygse0dgds.

3603903500056 3960L39GH03580:

E (Entrepreneurship) - 990s639mds, m®a560530530 330wgdgdol d9@)9bs; 30go@Eowemds
- 9B FgLodegdEMdgOoL s LEA0TMHMYOJOOL 453 ghs; HOLIOL 5©0gdOLsEI0 FBIYMR6.

I (Integration) - 5053056v9M0 MOPOIOOMBGOOL SHymdol »bstmo; 0bEgadszos;  3mbool
B50MY5¢00g0s; 5b65dIOMAMDS.

LHmM9go 99 mob gmbdEost 9o3mdbgds soBglol dgmmmEmyool doMomso bsfjowo.
3500 1599959000 HYds, HMYMOF MOYIBODsEOOL, 1939 89bgXIOMS OGO WS SbsEoDBo.

500590560, OMIgerlsa Y39ws 39bJg0ol Igieragds gmdeos, sl G90dwgds 5©0360dbmo -
(PAELI). 853653 sL9m0 ,,00095¢9H 0" Igbgx 9HO 0BdT0 56 SOLGOMBL. Laddg oLy, GMA gb mmbo
a3MbJ30s 5M5mo3Lgds0s: 999degdgw0s, JOMNOOMMWOE 0Yymm 890gyHg mM0gbEH0MgdIo,
g5 ©g0s 305J30Mm®  IAHOIWIOL, DBOHMBI3wIn  9BYJBH0bMDsDY, 0gmm sbswo 0@ggdol
39696053™M0, 30JOMIPOIM 90sd0bms 0bBHIMGLGdDBY... sbgmo dgbgxgMHgdo, sobglol SHBEMOm,
dbmEmE Lobgeddmgzs69wmgddo M s®LBYGdMYD. 599 A59MBEObIMY, 3nF35B00l 0EYsEMGO
935000b M HBOHMB3gELoyMas© LyFoMms 89bgx 9O S 0ligmo 4960l 89ddbs, HmIguElsg 53 mmbo
Mool dgbmargds 999deros; bbgsalibgs BEowol Fos@sMgdgeo 58056980l ghmmdroz0
doerolbdg3s, oM™ 3bo, HMAwol 930900 §HTobIL 53LdID s 535bLGdYB.

MoG™MI 56 5MLYdMOL LOWwymaowo PAEI 39bgxg6o, HmIgumbsg 89w9d@os 4053900mUL
439w>89O0?

3lg, 8525 0MO, 3MMOYJEH0MdS - P 005 MOH30gMmmds - 39 99mmo3l90gwos.

MHMES 5OOL 299 IIJWO 599(30¢GOMdS FJIAO0L 4583 MTs3900Ls, 96w P - 13wbjsool
99O gdol MHBEOHMB3gEBYMBs©, LE3LYdIO® bMOTSWMMHOS OMIBOM J9BY WOJEBIGH™MO,
063 9365305H9 5 39606 37F5Md5Hg BM3IMLOMGIOL 256M9d9. 8909 P 9b533gdLs 1-b.

9mEom, MROM OIS 30130OMM 3O MOMYISDY.

B396 y39wsd 303000 d9b69xgMHgd0, MHMIWgdoE dMFYoblswgE 9300509096 3MmbEaBEOO0L
392390L5 @S 00YgOL, BT 396 53MbEBHMMEYdDE B0 FobbmEEF0g Bl YBIWYdL. bbggdo

Georgian Scientists/JosGmggwo dgsbog@gdo ¢. 6 N 3,2024 | 52



6030960 063)gM0GH™MM9d0 56(1056: 0bobo §335000MMGO0 505D, TgmAW0sm 1s3MMIMO O30l
Lbgol 5000l ©9969ds, BsaE93 56 J9d050 GO FoHY39G0Jdgd0L Bormgds.

9l 990dgds do0sh BsMGH035 s0blbsL: mmbo gmbjgos 96 Tgodwgds BsomMZomUs
MEO00JOMASIMIO0EHSZ, o0 obobo dm3E93506 39ML3gJEH03500 TJMMOgLgdg0s, b
9600 96935 dgmegdo.

gémo PAEl @xbdi300L §o0ds@goom gurmeqdol mbs®o, LogsMowmome, 895d306Mm90L
d9gmMol IgbOgdol MbsOU.

mombo 3mbdi0s 99mmo3Lgdgeos BgdoldogH 3:3d0bszosdo, gl gbgds s®s dbmerme P-Us o
I-L.

50935050, P-ol {o03mgds 9foboswdogaqds E-U 99Ho®magmdsl. ©s9gbxg® qomdzsdom: "dy
olg 99361 3399Fomd, ™I BoJMHOL MM 56 dodal". ™J396 08gbs b Bsgwmo mdzgbo
505500690  dmmbmgbogdgdol  ©305YMBOEGdOm, MMI 5O 25J30 O™ s 9BgOY0s
3961394303909 B0JOOLMZ0L. 58G-S, P 99w996H9ds E-U - 0799 smmoms3s0 33smdm Mg s
0599, xodOmMdmn Fbmemo Im39350056 9909290, J396m30L s@30WO 96 sMOL, 0y
3999 gdgo 56 5GOL, 03MEIm J0dE0bsMg 3300 gdgd0. 143960 AMbgds 3599MOL 3353L. ob
065601693l 3™ I3MBOMYOL 56 b Mgl Md0YEJOL 56 Fom, HMIGdOE TMEML 56H0b.

3060Jomsi 960b - E 9dmd@gds P. 99(otmdgmds dmogogl 33wr0egdslt s gl Lagg®ombgls
ddbols P-g3mbdizool  8glmrvyamgdsl. dfsddmgdgemo  b39305wob@gdo  gmzgumzol §oyfmbgdls
O0HB0boL 2bymR0eqdsdo: "9y 56 F9HY39BH0 (330 gdgdol Fg@obsl, B3gb 5dsl 3gMOLEOMUL
393539090m!" g5  dmdgb@o, Mmas Mbs  dghYy30@H™ 3930900 s  o0fym  Bsmo
296bMG 309w gds.

39630bomo Bbgs 3m3d0bsE0s: Ho®Bmgds P s sc0doboldmomgds A.

9B B89bJE0gd0 S1939 9MM3LgdE0s. ) JLMIOD FoEswo JGuBMEGds, SO JYHLDbM™
d9LOWGOSL.

500@™To5, MM sboegsBM©s  3m33sbogdo, OGMIWgdoi3 MLILOWYME ,,003JM0s6“©o
2390350 bfobgdge  36MdEIIdL 5y gd0sb, IBMMYBOBIOMWIG0 @S 9M99BIJGH069d0
56056. 3500 Mbs T999™b, HMB MmEOR60Bs305 s HguModo -A- Mbs 350s0EML FMY30569800.

3060Jomsl 9MM0s: B0 9539dBH05bMdOL  MBOHWB3gwymBom, SOy M) 23056
3963530 989d3H056MdL. gl b gds dB0MHM3IMEH0ME Lol 300, Lo Y39ws §3M0dsbo sMHOL
052930000 5 Y39 (33O 935369 3MmBGHOMEWYDds. M3 MBOM FgGAL 53MbEGHOMMgdm, Jom
653090 dmdbowo - @5 Tgusdsdobo bs3argds  Mgea0Mgdl mdzgbo  dmdbTomgdgdols
(339905 BsF0MMYOGODBY - b gds o osbo Lolgds.

365300 50639MgLgdL ol, ™I dTbToMgdEol FNPMBM3bogdgd0 FJOE3S. PDOMMYYEO
09956039965  SLOHMEgIL  3530L  BsdMToml, MMAMOE ©RJIRTO0s, MoMs YOO MBIgEYml

95Jb0Fo MO 9R9JEH06MBS S 3MBGMMEO. 439w sRBIHO doe0sb 9R9JBH060 S M30MMHILI©

365991399BH0sbos.
65 560l J9003B90Mds E 3gfio®mdgmdolis s A 50doboldMogosl dmemols?

Georgian Scientists/JoGmggwo dgsbog@gdo ¢. 6 N 3,2024 | 53



99%39dH056mdoL  Lobgwoom  sboswwo 0©ggdol Jgxgmgds bl 40dwoo aMJIJE3500506

3961394303580 04m® 3M5dBH03M0, 5JBHO0WMO s FOMPMIGHOIE0. 5M0Ys©, A LsgzOmbl
«1ddbols E.

3060Jomsi  FoMMOE0s:  FIMBO  (33€0gds 993 LOLEJsBHOBE0sd0, Mgg00Ls o
P obGogdo.

65 560l Jg003B90EMds A 5©ToboLBHMS3E0LS S | 0BE M3l TmGOL?

HMIgan §399965L 343l 903™39300L 439esDg IBIWO M5MEIBMBS 9P L dmbobergbg?
35O ML 053Mboo.

053mb1Ho  dmobmgbowgds A - 835300 f9Lgdo @O  IOMEIOMMJOO - OIVIOS
3963000560900 1-0b 259M. 053mbmEO 30BbYLO 25M0MBY3s MTSVIGLO PMOFOIWIOOMS O
5005305690l Mol 9F0OM MOMOYJODMIOM. 3MA3560gdL AM9BbEGH0MGdMWOo 530 MHY39BH0
5b5gdg0s, 0BBIBL 30 MWOMJTOL MR BN 5GIMBGRYOHM 5J3L. 5 oLobo BEHMB396 9OMTSbgNBY,

b9wddn3s69wmdgb 306039 Gogado 9HM3bmEo 3MEHWOHOL bMmIGBOm O 3O 0YMHOPOMEO
0bLGHO0GMBHIO0L sbodbgdom.

Hmdger 4399965905 439esDg 99E0 95033530 9O vy dmbsbegbg? $83-do.
©mbg A 3000MO9LB5®© oIS s 93MIYEOL DOEOL. 583-0l LobodsMmerm Lol gds

3900533060090, 13g305WoliBJd0 godIgdom 9gdgdl dsm, 3063 dso Lydobsm Loddggddo
Bo693000 IM535Mm90L B39BL MHM0gHNMASL.

s0P9M0wo  053B905MOOL  3OMOWGIJIOL  450M, DOMOMIM  OEIOL 53l Maz0Lo
Q©IIJBOMNO S “YoMYNBoo FBs0gg00, M3 93wgbsl sbgbl dob MbseBg, FgolBryenmls
3m6309¢ o bdsos.

MbgdmdI6 I9bgx gm0, MMIEgdoE 0MfYobzswgE 5MTg396 Mgl 9O Bwbd305L (3m©do
2bgo FMbJ300l 98myme3gb Iz IE0 MM - Fodoomo A), bmerm Esbs™Bb Bmbd309dL
0530 05353054 FB0gdE0© 5039396 (3020030 5006086YDS 353965 SLMMO - Do dEOM a). Sbgo
3969%969gdL 50BYLO F99JH0 3JdOM 50b0dbgL: (5)

(Paei) - 99090 Foedmgdgero;

(pAei) - 5306oLEBGMSGHMMO;

(paEi) - 89f>68y;

(pael) - 0b@ga®s@mMo.

099 dgLsdsdoL BBJ30sL F9bgx g0 Mogl LogMomm® 3960 5O™MIgaL, 3MmEOoL Fglsdsdols
3H030580 50BILO 259m0Yygbgdls Loddme™U - 5649 JobmLls, 56 0-b. sbgomo abwo

(P—-) ©> (-A~) @ (~E-) @ (-—1)

396 00905390L. 0QJOMEO 005039 Mdomo dogbo“ Fbmwm 35906 Joowgzs, vy
399600 563 9o (g30L O3 ghHm 3mboEosdo 56 543b ,,d06x9Lo". bgwddwzsbgwo, GMIguLsg
0bs3g 9hmo sbgm ,30bmLo" 5J3L, 3960 03985390l 0FsLMb, 3063 gMbTo Fglsdsdolo
a3bgdzool o@oMgdgwos.

3H505, 56 5MLYdMBL bl 9HMO, 0SNG0, 3ndd0BI30s. 50, gHO 8Mds 35G0BEGO:

(Paej) s (pAei) s (paEi) oo (pael).

Georgian Scientists/Jo®mggwo dg3bogogdo ¢. 6 N 3,2024 | 54



30093 YIBROM 9839JGH060 04690 abo: (Pael) s (pAel) s (paEl). 53 3o6056@ 3o gw9bols
g39s 93600 356030 06@gMsEG™®M0s (1) s, oMo sdobs, dMfYobzswgo sM™MIg3L Mgl 3093

9600 3bg305L.
A®5BLEMOMT5309080L oM@ gdom AobbmME0gwgdoLsl, paEi dgbgxg®o 9odwgds o6 oymls

360036903560 50d0bolBHMsEGMEMO.
3969%96M900L MM s Fobo MORBODBIF0s 5E0DILBOL 3ol dobgwgzgom  gbMowo 1

N | §dbols 3335605 99535L905 ©MHMoL 39H0MPO
1 | P (producing results s6 99%39JG0sbo 903093500560
Provide)
A (administration) 36O ™YJBHoMwo 903093500560
E (entrepreneurship) 99%39JG0s6o 3603935000060
I (integration) 36OHMOIGH0I0 303935000060

dmEom MBOHM  NPIOM0EGO0m  4535565¢0BMmm b dbmwo Fgbgx g o  Mmegdo.
3b®owo 1

Gomeo "P", 3moo Paei (9900qmddo oo sbm 6036538 53w96J300L  30MsEgbmdsL).
969630 3033560580 sbgmo gbgxgMol 3dsmdol 8093500 5dME6ss Logmbeols 56 dmalobmEgdols
§903gd0L MMHs60Dgds Job doge oM 3033560530 (56 Tob 496gMB0Egd530). Ob, MMM
L0, y4mMMadsls 53sb30¢gdL Lbgsalibzs FHodol MglvEdlgdol FoMmmM35HY s J9MIZIMIEO
36OM3MmMO 30000 803sMogl dom  TgbgxdgbBHol Tog dobmzol s30LMJOMWO  FHodEH03MEMmO
963900l 59m356900L  gofy39BHoL. ol sfiggl 989dGH06MBIL  doMOMsEI®  VOMYIMEO
OMmIomno OHYLOLYdOL EsDBMP3000 FHYIbMEMYOMMHO MJAMWH30d0L 35300 ©IE30m. ,, P -
0969x 960" ©3FsbsLOsMJOY0s 0bgm  MobsTEIOMBYODY, “MAMOOES  9BIMYMIMB3s600l
b9wddn3s569wo0, WmoLGo3ol g3sMHEHIIBEHOL MBOMLO s 5.0.

Lo939m9Lem  9dombggzsdo, sbgo  dgbgxgdL  Fgderos Bm3E9390s6  39ML3gEH 03500
395 ML 3339605 MGO™ gx399E 0060 (30(6OM 93mbmTo3MEO 2o39d0m, doMOMOEO Fgdbozmmo
5 93Mbmdozm®m0o 35639690 gd0L MZsLsBOHOLOM).

Mo "A", 3mo pAel. gbgMym3mad3dsbosdo 53 Mmool dgalmengdgero dg9bgx golmzol
9439wy 9609369035605 3M935¢00 5030boLEBGIE0Mwo, (dobws F9bgx g eo Lszombols
2390003605, 390dMm, 39MOLMBIEIOL OJoM3905 s TgMBg3s, bQM0TYJOS, ©M3IMIIBEIEO0L
09099953905,  (fo®Bmgdoly s 8560393 0byol  ©igadzs,  ©odgadoo s 93mbmdozm©o
060035@™Mgd0L Igbmyargdols dmbo@mMobyo.

09969060305,  B3MMZEOE0  5JBHO3MdJO0 396 obbmE30g©ads  LEGHMSGIROM,
236393500006 ,,25L5009030%, 853 LOFOOMIOL MY MEESO  26sbEGISL.  "A-09b69x 900"
900M93005  2560bowml  3m335600L 96 J390056994mABoL  M3GH0TsMO  "3OHMYET0MGDS"
00035000  3185md0bm3z0L  BHM3  d9bgxdgbBHoL B0gh  ©s3BH30EJ0MEo  bbgoalibgs  @mbols
LEAOGIH00LS s 39adgd0L Fglsdsdobo®, HMYMM 3 Jobo ddomdol T9gy0.

Georgian Scientists/JoGmggwo dg3bog@gdo ¢. 6 N 3,2024 | 55



099 59 Go3ob 3969x 900 oMo gdom 35sfY39GL sdMsg 5dobobEGH®MsEoe Bszombl,
696005305 046905 Ls3zdom@  3OMEwJBHowo (56w Fgdwgdl ©sagadowo  Mom©gbmdol
Bogdmberoly/dmabsbwyMgdol Fomdmgdsl) dm3wg3s0056 3gMomodo.

Moo "E", 30000 paEi. gb omob bsdgfe@dgm Mo, G®MIGEoE 93933060 Jd0s d9bgx gHob
899mdJ890900m0 3mEGHIb305e0lL dSBIODBY M990 BYOLMSH.

390oMm9gmds Fgodwgds 35303MmM, OMAMOE 30305, MMIgEoa 993938 dmbowmEbgwls
Lolw®39edo. 5896009 BoJHMOO 2453w9bsl bEIbL FgmLsdsdMdSBY FmboErm©bywls s
LolM39el FmOOL s, FgLedsdolo, AFomIgmMdOL 3bMdOgMgdsbg dmddggdl Mmero - (E),
HMIgos bolosmgds 999w ga0 o6mIglsbodbsmdgdom:

1. @woghmdol ambgdmogo sbs3o. gl gbgds MoL3gOOL 5IOOL @S  3MOIMOSEOVIEXO
(330 qdgdol  4bbMmM309wgdol  LmMZ0lL. B0 3mbgd®mogo sl 306HMdgdT0
("00bog9bs 9B BMPS  oEIMHMdS"), T9bgxIIBGHO  BHMEGMBEHME0s  BOLIJOOLs s
3390 gdgdoL J0ToMm, Bsocol 99d0mbgg3590 ("80bsgsbs bobsbdmeo bgeddwgsbgarmds"),
396L39dBHoMwo 30HM9d@Joo FgngMbYOIMOs, MHOLIO 5O SMHOL ToPIIMO s (33X0WGdGO0

doe05b Bgems bme 309w gds.
2. @0MHMdol LEAHOWOL BMBI30MboMgds. LomdsMOs 0d5BY, ¥ MdEIbs® 9i39JG0sb0s

969633033560580 800 dM0 oEIAHMIOL BEHOWwo. gl LEHOWOo GHMIOEOYsE Bsdo Lyboom
390m06MBg3s:

* 533MO0 GO0,

* ©99M36053H0WO

* 00YMHSWIO.

000MYM0 Fomobo go8m0oygbgds 93mbmdozol dsM339mw L9d@MMgddo, Fs90MSQ,
00YMHOWMMO  BH030MH0os  d90mJdggdomo ©@s 333000  MMQsbobsEogdolbmzol,
333MM0GOMWO 30300005 bobBo 39dbmemaom®mo 303wol Idmbg 9bgeym3ma3sb09d8o s
3996m9696H0 535600930l Fomoo Lox®mbol ddmbg Lobgdgddo. v WoIMHMBOL LEGHOWO 56
999L5059905  MOYIBOBsEOOL  58M39BIOL,  Momddol  Fgmdargdgero  0gbgds  Ledgho®mdgm
296300056900L  1(3965MI0L  gobbmEME0gwgds: MBswrglbo dgbgxdabEHol Loabsergdo 6 0dbgds
500933945  50Jdmmo  Jgabmergdegdol doge ©, 89WIJRs©, d90dEwgds oymlL LMo
B53w0Mds.

3. 35BMoL gsmgdomo fowo. Mg gbgMam3ma3sbool 39bgxdgbEGH0 s00d35dL domfgmen
LodsBOM Fol, 6530gds L39O MY, BMT M09 33C20gds 3033560500 046905 5dEseEIMHO
(»05 by MM, Y39e0GBIMHO 35O ). 96903335600l A5630MMGdOLS S sboeo 3MMIEJdoL
239BLbMOE0g IS, MIRMIGB0S, ) MIsewglo d9bgxd9bBHO MmEbsg F9oxsligdl domfgmer
LodSBOM o ls, 56 Bsm3ol Aol ,,do@ows*.

4. mOyb0bsgonmwo  LHOWIGHMOOL  BbJzombomgds. WoIMM™dOL  LEGowob
531bJ30MmboHMmdol Agoglo, 9bgcyM3ma3s600L LEMYJEHOS 99godwgds oymb bgwdgdfymdo
(33w0qdgdobm3zol, 96, 3doModom, 9609369wm3zbo  TJoxzgebgdL  Tol. Mol bmdoom
069OE0Mwo s 3MObYlogMgEo (33009300l dgbo@obo b Bsom3owml  ®x030
LEAHOMIGHMOS s Tobo X0dgdo - bsBMZIB-gMbJ30mM0 s BIBMZBo JgOlMbowro. 3 GHodol

Georgian Scientists/Jos®mggwo dgsbog@gdo ¢. 6 N 3,2024 | 56



LEAHOMIGHIOJOT0, BgIMPID J390MEL boBMZ60 3538060900 dse0sb W0 M0, Bro3 JOMHOMIWI®
29005390l FbMErME 3OA69390L s dMs6gd9dL gbgxIIBEHOLYD 390 YOIMJOMWgdBg. 53
LEAHOMIGHMOIOTo (33000 9dJOOL  IBYMY3s By gds, BoEYd  dgbgxdgbEHOL  Logboswrgdo
998390bgdIM@os O  ©BbobxgdMmos  d9bgxd9bBHOL  MmommgmE  ©mbgby ,.39BHgbowo
A9w9gxzmbol* 3M0bi3030L dobgpz0m.

353HMH0EMo s "0MGHYJEo" MmEMRB0BIF0Mwo LEHMIBHMOIO0 Y439wsbg dguexzggmolios
(33w0qdgdol  LHMsxgo  3sbbmM30gwgdobmzol s  0bmgzsgom®o  3Gmgddgool  LMoxgo
2395663090 gdoLMZ0L. M) 30MH39WL 9d3L LoFoMM dgM39EJO0 3OM9JBHJOOL 2obbmME0gEgdols
oboBoMgoms© (3MmgdBHol d9bgxgmgdo 96 9bgMam3ma3sbool dmsgo®o 0bgobMgdo), 95306
dgmMg, 8969x%F96E0L FMS35CNRIOSIOO 39MEH0IIWYMHO MBOL 256M9dg, Lodwoegdsls 5derg3ls
LAOOUIGIOOL J39©> LIBILYODY FBWsFIPNW  335¢0BoEONG  FgALOYE oI DS BINL
U030 ©9BdomMl  30m39b96d0. Fooml Loabseo (330w gdIdOL Tglsbgd, Mog Jabol
LoM39M530M 3dsmdols fobsdoMmdgdL.

9696303356050 E  89bJ300L  a9bbmM309mgdol 99wgae©, 99bgxa®l dgmdwos -
(33w0qdol  0990Ldmdggdo  "LsdgfoMdgm”  3MMgdEBgdol OHMMWo obbmGdEogwgdom @
L5gd0sbMBdOL sbsEo BYydgbBHYool A5630msMgd0m - AMIY3506 39MHL3YJEH03500 obsEML
969633335605 {0353 900, GMmIgELsg bgwrddngsbgwmdl.

099 09396 33065 ODs0boL SHOMZbgdOL dJmbg Fmdszo, 8580b Mbws soMBomm Sim
"E" sbgon 5000d0sbl  9ggdemos  sHM™3bgdol dowds, Tgbmoagzsbml 3MMdEgdol  39sHY39(3)d,
OMIJWOoE 56O 5OHOL 593505 O MbBoWs30 B3xdOLM30L. U sOOL JoGyo 639G M0, ©93wsdol
239605319390,  LEAMSGHIRONNWO bSO FHOIMVO.  BoRIOMOE, M) ™J390  2F0oMIdSN
Lologmbarm 60dbols 56 d69bOL Lobgerols odmdmTog9ds, SBOO 5J3L, GMA gl sbm "E"-b dosbmo.
139309 MO A5bsNEGds BT 56O 3Jmbgl, 5 o FMOEgDg MO0YobsEME MmymL
bsBGogl. 98 505305600l FJobmlo ol s®ol, ™A olobo bdoMs FodmBsbEHMwgdo 901056,
d9L5dEMS, HYdMeE0 bdgdg 396 SLBMEIMB.

Oowo  "IY, 3mo. 93 9gbgxgdL  9bgeym3ma3sbosdo  dgmdwos  BOHMb3garyml
62560D5300L LEBHIP0ME0 2563056935, gl 25dm(3901E0s 0dom, OHMA 53 GHodob dgbgx gL
593L b0 553538060 ML 9bxMYM 335600l doBomso Bsforgdo ghom LolGgdsdo s oM™l
90090 MmMQ60Bs309, OHMYMOE LBoLEJAS, S 9O OHMIMOE 4obLb39390M0  BMYRY6EJdOL
3Mmgdaos.  9b9Mpam3ma3sbols  FoGm3zol  LobGYIsGHMGOo  Joamds  0m35¢olfjobgdls
2900509393 090900L 90092900l 2om35colfobgdsl.

0653 ©5909b0d9 Yy39wsBHg Lz 9ROl 49m35wolfiobgdolsl 360dzbgermabo
0BMIds  d969xTIPGHOL  25HY39BHOWGdolL  9i39BH0sbMds,  sbggg  9BgMAM3MI3s600l
3316d30mboMgd0l  95399EGH0sbMdOL batolbo; ol ,,00030L9BWGOL* sMSUHMEMSE oMM O
9969% 900 2550Y39GH0WYdJOOL  MOMYMR0m  J9JAJ0Mb  FMTomdOL 530G MBSL.
dgmMgl  IbGM03, dogdMwo  95050Y39GH0wgdg00L  F9gygdol  LoLGHYIsGHIOO  sMmOEb3s
dmombmgl o OHML Gm3 d9bgxgMgdls s bbgs 39MLmbswolysh, M3 dgo®mos bgdoldogMo
9696 30335600Lm300.

Georgian Scientists/JoGmggwo dgsbog@gdo ¢. 6 N 3,2024 | 57



536050, LobGHIIMMO JoEAMIoL IBIMY3S s, Tglodsdols, ,,09“-L 3gbgx g GO
969630 30335600Lm30L  3OHOMMO0GIBHJOOL  MBg30L  Lszomboos.  Lo3zgmglem  89dmbggzsdo,
9696330335605, MIgebog JoGmogl "l - dgbgx gm0" 3OHMUYIBH0Mo g9bEIds 30dJE350005b
396L399dBH03580. LHmO g gb 5HOL, 9bgMYM3MB3s600L IFWMdYEgdol JoBsbo.

099 Hg0mblighgde  305l0g03I3E0sL  39B30bOoWSZm  MEYBODIEFO0L 5806 MO
MH9LmOLIOOL  FsMM30L  3MBOE00EIL, (3Boos, MMI 00 0dwglzs dbgxdgbGol 0gMsMJools
Lbgoslibgs mbybg 8969x% 960 39MOLMbIEOL 4obersggdol 4olomgdb.

9696333560580 396Lb35390m, G®MA T9bgX JMJdO 50056 PAET G030l 50003056900, bergrm
0IM B0 50056 PAEl Bodol 5sdosbgdo. 3mb3MgE e 969x 9Ol G5 3030 9969ds 3obLOBOZML3L
3ol BLOJMEMAO0YO 3Ho3L s dob GB350l v JoEEY30GdSL.

003500mo©,  gbgtym3mad3sbosdo  dgbgxgMgdool  3oMmzgro  mMo  Godo (P s A)
©505b5L0sMYOI0s 0BEHOMZ9MEHJOOLMZ0L, bergwem dgmeg (E s 1) - gJuBMmgg®@&gdol;mgob. sbg
™I, d969x9MHgOL, GMIgdo3 J0©MY300bo 9®06 Fglrmwmb Im3wgzsosbo dobBbydo,
99060500 BoODMISBI 500560 30109d3H900L S J0D0W W MDID MLMOLIOOL s MO BODsGOOLS
5 B93MMIMO doegdol EsBMY30L396 - b GO 0bGHOMZIOEGHMo BoEaMTs Logdosbmdols
300560 0.

3oGogdom, 09bgxgmgdo, OHMIWIRoE  (OW™mdP  AMIJZ50056  3gML3gJEH035d0
m6560Bs300l  dMdomdol  m3BH0F0BsEoslL s d  FoBbolm3zoL  5Fd0EFONG  3OHM9dBHIOL
obmM309wwg0gb, 593505 963969096 9JuBHO39OGHME SBOHMZBYdL s gJuEHMZgOGHW (96
9696a™ 0639bLbowm®O) oML Logddosbmdol dodsMo.

©MA032960, 9bgMam3md3sb60sdo v GHm3 99bgx P 3mbBoEogdl 03539096 | GHodol
9969% 96900, OHMAgOLsE 899990500 BOLEJISGHOWMMSIO O 5FIZP MM OO FobdE SO0
sBMH™M3690s, JgLsdsF0LOE, A90MZ5¢OLHObME MM 60D MEo 4505(Y393H0wgdgdol Falsderm
990092900, O©MIqd03, s30L IbGM03Z, 2956Lb3530gd0sbLLZsILBBZS FodESdJdOM S BoYMTIJdOM
5 300600 36G:MmB0wob 6530w gdmdoom (0b. gbMowo 2).

9696 ™3033560580 d9bgx9MH900L FH03900 3bGowo 2

N 356OH»30L oMby 96963 3083560580 d9bgx 9O900L
03900
A™3 99b9x 960 pael
2BOMLO paEi
d9bgx 960
3 Lodwmogom pAei
39bgx 960
4 93905 d9bgx 900 Paei

969630 3033560580 Mo glio d969xd96EH0L 3mboiEogdo, MMmIwgdog 3sLwboldyqdgwbo
56056 3Mbd30me bEgMMdDY, OHMYMOOES IRJAAZ30L VP 56 m39Mmozogdols VP, Lsm3909Lbmeo

Georgian Scientists/JoGmggwo dgsbog@gdo ¢. 6 N 3,2024 | 58



99983960905 E  Bodolb  09bgxg®mgdl,  OH@Iwgdlsg  d9dwosm  990mddggdoms© o
©50M93000905®  396530mOMb  Ms3006m0  FodsBINM s MEIRYBODs30sd0  BIBOOL
dmbMm3zbgdmsb dFoMHm 353006030 s 59539 OML. OM MMRBODIEF00L LBEBGMSEHIR0BMI,
HMIgarbsi 9303990l | BHodol dgbgxgo.

96963 3033560580  Lodmoem  99bgxdgbGol  3mbogogdo  oEgesMos A HmEob
3969%969g0o0bmz0l,  OHMIPRLSE  F9dwosm  93980M©  AdBIbMOE0gwmb  89bgxdgbEol
239005093930 90900 5 FoMmmMb 9bxMMm 3335600l 808 0bsg Logdd0sbMds Fo@so bstolbol
36300l 56 8L 9Ol Joefgz0l 96 9bsmhmbadol gsmzswolfjobgdoom.

M0ymd3 9gbobodbogo mMAboBs@™M®mo, pAel 3mol dgbgxgho o0 sMoL bo3domolo
05339005530 900L dY350)o0.

969630 3033560580 50bodbmro 3mpo pael- dgbgx 9OH0-50F5LMMEGdI0 356 guoL
1393050oLEHJdOL, FogMsd b3 gds L35MIMEMs, GMI 0gmb LOwymaowo HsGIMgdgwo,
390o639 96 5 T0boLEBHMIGHMGO.

qb godmymboero PAEI 8969x 960, 00@g®o, G5 96 mbs 0yml - 3B sGol d6fyobzswrgo
990U ml  63d0LdogMo  Bsdmm3woo  ©s35¢gds  B3d0L30gH 300056093530  bgdolidog®
6560D530500.

36MdEgds 9O Lo 303030 sgmo Lalfomwo Igbgx gMo? 563 30 LdMm - MJ3960
9696M300L ©5356M35! ,,09 37HM©gd 53 SOLEHMOJGH MK PAEI cwoghl "foabols 39bgx gL, Goysb
ol Ibmwm@ Lobgerddw3s69wmgdol 2390 gdbY BBL. T3, Lobsd30wgdo, SLgmo IgbgxgMo
MOMIME 9O 5OLYIMOL,  MOoYSD  TgmdwgdgEos  Ym39wogg  Bgdmmddmeol  FomEHm
29030053905“-50MdL 5 0BgLO!

d0mbgs350 0dobs, Mmd PAEI-ob mmbogg 53mbdgos 930w gdgeos, olbobo 0d30sms©
LOHYYOS GO 5Q5d0bol BogH 9GP0 PoY39@0Wwgdom. dmgeo dgbgxdgbEHol 3MmiEglo
5056 M0 GO0 50530560LMZ0L. MHMYME Tgodegds s5dols SHLLS?

OMamO3 Hgomo oym bsBz9bgdo, xkMbdzogdo P, A, E s | dgmooegligdgeros. dsmo
9ONOOMMEs© JLOWEgds 9w gdgEos. 535l 3900300 45539090L, MO 3OMdEYTs3 56 b
39l mO60BsE0sL.

©o0MEMl,  MmOAB0BIE0sdo  J39s  d9bgxgH o 3mBoEogdo  FoBbs  obobogl
23603bombME 360HMmgdBHgdL s, OmamemE (gbo, dmlfimbo dsmo FoMdmgds, ©MIs 03bmdgb
06LEH®0sL, G®MmIgEdo 3dsmdgb s 3Hgdbmemaogdls

56599060™39 3060HMdYdT0, 3653500 0bEMLEHOO0L MOBODOE309d0 sJE0MMo® Bykys39b
3969%39630U ,, 303y “BEHMMIEMOOL, G gddog F39Mwgdmog Fbmeme bsdo Embgs.

969630 3033560580 MBsglo mby fomdmygboos Gm3 d9bgxdgbGom, Gmdgwos
239BLsHBOZM3L  3mT35600L  LEAHMSGHIR0L s 3MMOIEODBsE3OL MFI3l yzgws  gobymazoegdols
0m0omdols,  393-bogargdo  0Mds 03393 0d0bsMg  3OMgdBgdls vy 3w0gb@oms
9 dbobymqdsl. Lodmoem ©mby Ho®dmagboos 3MMmgd@ol 96 3wogb@ol dgbgxgMgdom,
OMIwgdo3 FoMm396 yz9ws 30dobsmg Lsdmdoml 30mgdBHgdbg 96 3w0gbEoL sdmEsbgdL,
HMIWgd03 SJBHOMOOI®E 50056 Bs®ME0 58 LHFMToMmgddo, HMyMOE bgwddngsbgwo.

Georgian Scientists/JosGmggwo dgsbogdgdo ¢. 6 N 3,2024 | 59



00GYI  LAHOWJGHMOSTo by IO  0gMsMJool  J3gs ©mby  [oMIm®ygbowros
339¢0x03009M0  JgalemEgdgdom, OMIwgdog  JOM0MOIPI® T30 JOCISQ
59290069096 yMm39 oM 37Fomdsl s 96O LFOMEJOID ,B9THI39W OO TSP OMS,
06596390900l 56 LgdEMEMdOL bgeddwzsbgwgdol Labom. LfimMgo gi 335¢P0x30(3060JdWwO
990L6MMEgdgdo 009096 momJdol  y3zgms  d3gs  FgbgxdgbGHOL  LsdMdoml,  OHMAgELss
&®50030w 3969%96EOL LGB0 OO MHMEIHMB0” MHYJdO SHbMOF0Ygdbgb
3969%996@0L J39005 ™bol bgeddwgsbgamgdo. sbigm ,,dMEHYgw™ 8969xd96¢ LEGHMMIGMGO9dTdo E
A030b 99bgxgm9d0 06905 Y439 sHg OO FMMBMZbs, MMAMOE Y439WsHBY 53EGH0MYOMWO,
065300 s 50539 ©OML BEAMSBIROSE FMsHOMZDy. olbobo Jgdwwgdgb ™3EH0TowEs©
M35Mbmb 3wogbGHgdol b 3MMmgdEgool IBWMdYgdol MbM3bgdL s 9853OHMMMOE 56
Bo9M0mb 335000530306 J9oLEIMEgdEgdl 999mddggd0mMI© 2ooFMSL s fobsdg sGOlgdwmwo
36 Mdqdq00.

65 365dBH03Mwo 990093990 d90dwgds dogz00mm d9bgx IOwo LAl  5b5¢0Bom?
3OdMBL M5d9YboTg s LD Yzges 5@ IM0S.

30639000, 9696333560580 MOMOIODMIOLS s 3M31b035300L Lygombo. Boddos, Brmd
bbgoolbgs  LBEowol  Fo0dmdoygbwrgdo  goblbgzoggdmmo  bgsgzgh  Lodgstml, sjgm
2961b353999w0 3M0MMOGHIGJOO s bIoMs® LEMdMHMBYD Lb35EILBIS §bsBY. FosEoMH, OO
939, 953050 Bo3356dM LoGHY3900, HMYMMOES “EOosb", "s65" S "g0dargds".

0525W0ms, 969MHM3MA35600L dmMsz5M0 F9bgx M0 ML 3MBIMIBHWWO S 3063060
306m3690s. dobmn3olL "osb" Bodbogl "osb" @s "sMs" Bodbsgl "sl". 5B0bolEMGHMMYdO
gm39m30l  533mdgb  "sMol"  ymgzgwo d9dmbgglzolmgol. FogMsd Bsmo 08300000 ,,00b"
65d30mo 6086531 M9BHAMBL.

06m35¢™MgdL 59300 BoMmMm bg3gs Logabgdby. Fomo "osb" 60dbsgl “8godwrgds” s "ses"
65030mo@ MO "s65".  06@JAMIGHMOGOOLMZ0L, Z0LmM30LsE  9sdosbgddo Loddzowg s
3000056(ymds y39wobg 9609369035600, ,@00b* s 005" 9oLy s 0ds39L 60dbsgls: -
»090000905 .

o336

5060250, B535Mm0 BEGHOEL Bfogrs O 3mEgagdoL LEOEgdOL 493905 OR9bTMGOSM
05300056 5030 M0 FM535¢00 36RO B0 S 35994OMD 3OHMOYJEHOMEO YYOHOYOHNJIGJDS.

dgmM9i3, obgmo 3608369 m3zsb0  3GIMBEGTS, OMYMO0Ess  9BgJG0sbo  FgbgxdgbEHOL
X353900L, LsFMTom O LE3OMIIBH™ XMRBJOOL BMOI0MYdS. GH030M0 Jga™ds ol MOL, ™I
obobo 3oWMdI6 s0MHBoMb olobo TMsz56M0 Q0EMOL  Fodmbobmwrgdoms s Abs3LYdO.
Lobsd30gdo, MMAMOE 530MdI6, M) MmO J9bgxIM0 Y39wWsxgMHBY MsbbIIds, ds80b ghmo
0533960 BgdgE0s. dMIsBIdS 089d5390L, HMILOE oL O3Bl FoMTMaBIBL yzgums LsFoMmm
a3mbd3osl, MdMIgaros 396LMBIE0BYOIME0s Fglsdsdolo BEGOwOob To@dscmgdEwgdols Joge.

Q5 0L, dgbsdy, 39OHLMbsEOL GgMHBg30L Lyzombgdo. bgsalbgs dgbgxgmwo bGowol
§o60mBs0096egd0, Gro 0gds Mbs, Tgusgzgmolios bbgzoolibgs Bwbdi0g00l Tglslitrmegdes.

Georgian Scientists/Jos®mggwo dgsbog@gdo ¢. 6 N 3,2024 | 60



9696333356008 BOHEOLS s 39630560 gd0L  306MHMdGOTo  Slggg  LosFoMms 4903390
3969%996E0L 53mbJ30gd0L 45de0gMgds. dogmo dgbgxgMo, HMym® 3 3060, HMTIEoE 30039
60ado  35Lw9bolidygdgwos Lm0 5030569008 ©odoMo3905Dg o Tom LM sy0wgddo
2396053L9d5BY.

3990496330 EwoBMad )Mo

1. 8.¢om3b539-3993939, 3-399F939, @-99gmesdg. 39bgx I9BEGHOL MobsdgMH ™39 LGowrols
Lobggdo*. 4gmdgo 2019 §F. (- http://www.mlk.ge/321.html gosdmfdgdyaros)

2. . Nuxax K. Apusec. «Mneansubrii pykoBogurens. [loueMy UM Helb3s CTaTh U YTO U3 STOTO
cremyer»/ M.: Anpninna 6ustec 6ykc, 2007. «YmpaBieHue )KUsHeHHbIM IHKIOM Kopropanum»/ CII6.:
ITurep, 2007. «PazBuTHe mTumepoB. Kak MOHATH CBOI CTHIIB yIIpaBIeHUA U 3GGEKTUBHO 00MATHCA C
HocuTenaMu uHbIX cruiei»/ M.: Anpnuna 6ussec 6ykc, 2008.
(https://www.academia.edu/6575825/%D0%98 %D 1%86%D1%85%D0%B0%D0%BA_%D0%90%D0
%B4%D0%B8%D0%B7%D0%B5%D1%81 %D0%98%D0%B4%D0%B5%D0%B0%D0%BB%D1%8C
%D0%BD%D1%8B%D0%B9_%D1%80 35053m§dqde0s).

3. Mahapatro B.B., (2010). “Human Resource Management”, new age international (p) limited,
publishers ISBN (13): 978-81-224-2943-5, P:9,237,375 ( https://www.diva-
portal.org/smash/get/diva2:1029052/FULLTEXT02 35¢0530§dgdveos)

4. Patzelt, H., (2010), “CEO human capital, top management teams, and the acquisition of
venture capital in new technology ventures: An empirical analysis”, J. Eng. Technol. Manage. 27
(2010) 131-147

Successful management in energy companies according to Yitzhak Adizevs
Maia Lomsadze-Kuchava?, Tamar Tsereteli?,Lali Khuntsaria®

!GTU professor, Doctor; ?GTU associate. Prof. Doctor, 2GTU associate. Prof. Doctor 3Professor
of GTU, Doctor

Abstract

The article discusses the personnel management system, which should be planned in such a way
as to constantly strive to increase the workforce in the enterprise through people with good
knowledge, and to ensure an increase in the number of such workers.

To mitigate the existing problems in energy companies, the article uses the Adizes code (PAIE)
and, in our opinion, labor resources in energy companies are stopped.
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Ycnemnpri MEHEI)KMEHT B OHEPTETUIECKNX KOMIIAHHUAX II0 MHEHUIO HHX&K&

Anusesa
Mas Jlomcazze-Ky4asa?, Tamap Lleperenn?, Jlamu xyucapua®
TIpodeccop I'pysuHCKUI TeXHUYECKUI YHUBEPCUTET, ZOKTOp, 2[loment I'pysuuckuii
P p 1pys y P P Py

TexHUYecKuil yHuBepcuret , *[Ipodeccop I'pysuHCKuil TeXHUYECKHH YHUBEPCUTET JOKTOP

AHn"oTaMa

B craTpe paccmaTpuBaercs cucTeMa ynpaBieHus IepCoOHaNIOM, KOTOPYIO ClefyeT IJIaHupOBaTh
TaKUM 06Pa3oM, YTOOBI MOCTOAHHO CTPEMHTHCS K YBeJIUYEHHIO Pabodeil CHIIbI HA IIPeATIPUATHH 32
cyeT Jofiel, 001aaIoNIX XOPOUINMY 3HAHUAMHY, X 00eCIIeYnBaTh YBeIMYeHNe YHCIeHHOCTH TaKuX
PabOTHUKOB.

YTOOBI CMATYUTH CYIIECTBYIOIYE IIPOGIeMBI B 9HEPreTUYeCKIX KOMIIAHHAX, B CTaThe
ucnonssyercsa kox Axuseca (PAIE) u, Ha Ham B3rjsaa, TpyLoBbIe peCypChl B SHEPIeTHIECKIX

KOMIIaHHAX OCTAHOBJICHBI.
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Using Artificial Intelligence in Supply Chain

Emeliane Gogilidze, Natia Gogilidze
Georgian Technical University

Introduction

Advances in technology have significantly increased the availability of the technical and software
tools needed to create services based on artificial intelligence. Al (Artificial Intelligence) is capable of
forever changing almost any job or traditional approach to business process management.

Today's consumers always speak up and defend their rights when choosing brands and products. It’s
not a limited concept of quality of a particular product, it includes the source of materials, the
processing stage and finally the delivery to your doorstep. Unfortunately, traditional supply chains
have a very negative impact on the environment and, as emissions, waste and resource scarcity show,
are a problem. But is it possible to find a solution that reduces the negative environmental impact of
these complex networks while increasing efficiency and reducing costs? - Yes, with Al it is possible.
This powerful technology is beginning to change SCM (Supply Chain Management) and is now seen as
a game changer that can change the current business environment and give rise to more sustainable
approaches using Al in sustainable supply chains.

The use of Al describes a more efficient and productive process by extrapolating data to explain areas
of improvement in imperfect systems of value creation, emissions and resource utilization in the supply
chain.

Al can help anticipate demand, find shortcuts to suppliers, determine which parts and equipment
require maintenance, and find sustainable supplies. It is worth noting that Al helps to reduce the
negative environmental impact of enterprises. Thus, it can be much more efficient in logistics for a
given level of emissions, lead to increased resource efficiency through smart packaging and material
recycling, or even enable closed-loop recycling.

Key words: Supply Chain Management, Al, Intelligent Transportation System (ITS), management
of transport systems, payment transport systems, automated control system.
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1. Unsustainable practices in traditional supply chains

The expansion of the classical supply chain model (primarily through supply chain efficiency and
cost reduction) has had a significant negative impact on the environment. Let's delve into the specific
problems caused by these unsustainable practices (Fig. 1):

GREENHOUSE GAS EMISSIONS

Global Emissions by Sector
ﬁ ENERGY SUPPLY
INDUSTRY

24% BUILDINGS

9.6%

AGRICULTURE
FORESTRY &
TRANSPORT

2904 15%

CLIMATE CsD CENTRAL

Fig.1. Emissions of greenhouse gases

Supply chains established under traditional practices emit a significant amount of greenhouse gas
emissions. These include emissions from:

1. Transportation: gas emissions from vehicles, especially those used to transport goods over long
distances, such as trucks, ships and airplanes, are another important contributor to air pollution
and global warming.

2. Manufacturing: large industries use large amounts of energy in their operations, and most of
them use fossil fuels, which emit CO..

3. Storage and distribution: faulty storage, dry terminals and unnecessary transportation from one
storage facility to another also contribute to emissions.

2. The potential of Al in supply chains

While several industries are still struggling to overcome the post-pandemic effects, there are a few
industries, like supply chain, that took the opportunity to adopt these modern technologies at a large
scale [1-6]. With the potential to revolutionize processes, decision-making, and overall efficiency, Al
is one of the top advanced technologies that businesses must utilize to stay ahead of the curve. Data
from Statista shows that Al for the supply chain solution market has resulted in better inventory
management, smart manufacturing, dynamic logistic systems, and real-time delivery controls, which
has led to its widescale adoption (Fig. 2):
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Fig.2. Al adoption rate in supply chain globally

The main objective of using Al in the supply chain and logistics is to increase efficiency and
productivity. This introduction of Al in supply chain management has led to more
sustainability, making every enterprise wonder if digital transformation can benefit their
supply chain business [7-10].

A recent study conducted by McKinsey says that implementing Al in logistics and supply
chain management has led to significant improvements. This demonstrates the potential of
artificial intelligence in supply chain management to revolutionize the industry and its
importance in the modern business landscape.

3. Understanding the Role of Data Analytics in Supply Chain Management With Examples
Using Al and data analytics for supply chain using advanced algorithms and machine learning
techniques, businesses can extract valuable insights that help in making informed decisions.

Enterprises that use supply chain data analytics solutions can aim to make the supply chain business
more:

« Instrumented — machine-generated data flowing out of 10T devices.

« Intelligent — more accurate and competent assumptions with the help of data analytics and
modeling.

« Interconnected — extensive connectivity for better decision-making (Fig. 3):
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Fig.2. Al driving the smart supply chain management

The supply chain data analytics solutions help optimize the workflow where large amounts of data
can provide forecasting, identify inefficiencies and drive innovation. Here are some of the top supply
chain data analytics examples that you can follow to make insightful data-driven decisions for your
supply chain business [11-17].
1. Predictive Analytics - predictive analytics is a technique that leverages the power of statistical
modeling and regression analysis to identify and understand trends from historical data in order to
make predictions about future trends. This helps supply chain companies predict the most likely future
outcome and its business implications. For instance, using predictive analytics to mitigate risks and
disruptions.
2. Descriptive Analytics - descriptive analytics is a form of data mining that involves the analysis of
large datasets to identify patterns and generate summaries that allow users to gain insight into a given
situation. This type of analytics utilizes historical data to uncover trends and draw conclusions that can
be used to inform decision-making. Descriptive analytics is another example that can help you
understand the importance of data analytics in the supply chain. This helps provide visibility and
certainty to all kinds of internal and external data across the supply chain management.
3. Prescriptive Analytics - prescriptive analytics is a powerful tool for supply chain operations,
allowing for the exploration of how specific changes will affect outcomes. Through this, potential
improvements can be identified and recommended, providing a valuable resource for optimizing
supply chain operations.
This includes collaborating with logistic partners to reduce time and effort for maximum business
value. One popular reference is the use of SRM (Supplier Relationship Management) as a prescriptive
analytic approach.
4. Cognitive Analytics - if you wish to understand advanced analytics in supply chain management,
cognitive analytics is the way to go. This is best used in enhancing customer experience and
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relationships. The feedback data received through Al-driven systems is analyzed and executed in
reports and dashboards to answer complex questions.

3. Solution: Al for sustainable development

Artificial intelligence can be a key tool for building smarter resource consumption, reducing
and better managing waste, and creating a more inclusive and socially just society. However,
moving to the next level of technology development will require joint work between
governments, non-governmental organizations, philanthropic foundations, technology
companies and organizations that collect or generate significant amounts of data. Analysts
highlight a number of potential challenges associated with improving Al systems. For example,
how effective Al turns out to be depends on the correctness of the data collected, methods of
"training" the neural network and the level of data bias.

Experts from McKinsey Global Institute note that Al can both offset biases inherent in
humans and reproduce and scale them. Biases "get" into Al algorithms in the process of training
- they are contained in the information in the network on which the model is trained, or the
specialist training the neural network selects data in such a way that they reflect his vision. To
smooth out such inaccuracies, machine learning experts are trying to develop various "honesty"
metrics that will allow the algorithm to remain neutral towards different social groups.
However, the authors of the paper emphasize, this is a complex work that also includes
revisiting the factors that influence complex decision-making by humans themselves.

In order to create the most honest Al possible, experts advise:

Understand where Al can mitigate biases and where it can exacerbate them;
Implement processes and practices that will help identify and mitigate biases;
Engage in dialog about potential biases in human decisions;

Seek the best ways for machines and humans to interact;

ok~ D PEe

Invest more in bias research, provide more data for research, take a multidisciplinary
approach;
6. Invest more in diversity in the Al field as a whole (Fig. 3):

Fig.3. Optimizing logistics and supply chains with Al
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In 2019, the European Commission published guidelines for trustworthy Al, the authors of
which highlighted three main aspects:

legality: Al must comply with all applicable laws and regulations;

ethics: Al must be guaranteed to follow ethical principles and values;

reliability both in technological and social terms, since even when used with good intentions,
Al can cause harm [18-20].

4. Biases in Al models:

One of the facts about Al algorithms is that they can learn from the data entered into
them. This means that they will have assumptions or biases built into them about the
data entered into them, leading to unfair or unstable results:

- Supplier selection bias: this is evidenced by the way modern artificial intelligence
systems work by providing historical data in favor of suppliers and making cost the
sole determinant. Diversification of the dataset and elimination of systematic errors
are needed to build the model.

- Environmental impact bias: ther’s evidence that some processes may need more detail
on their environmental impacts. Focusing on fuel use may obscure other important
aspects such as water abstraction or waste production. Thus, data collection should be
methodical and systematic.

5. Conclusion
The sustainability imperative is no longer an option, but it is a must on any business'
list of strategic needs. Traditional supply chains have a big impact on the environment
and customers are starting to realize this. Recently, artificial intelligence has become
an important tool in this change and is key to a more sustainable future.
In this way, Al strengthens supply chains and makes companies more sustainable,
including by minimizing the use of resources. The application of artificial intelligence
in supply chain management improves some operations such as logistics and closed
loop systems. The case studies we reviewed demonstrate measurable returns as
businesses are now empowered to utilize Al in sustainable supply chains.
In essence, Al improves business sustainability because it increases efficiency and
eliminates wasteful protocols. This means less environmental impact and a smarter
solution for supply chain management.
I believe that the future of supply chains is in deep learning algorithms. They will be
able to analyze a combination of different factors, determine which products are at
risk, and develop risk minimization strategies that will help the organization gain a
competitive advantage by providing customers with reliable goods and services at the
lowest price.

Georgian Scientists/Js®mggeo 39360969gd0 ¢). 6 N 3, 2024 | 68



To achieve this level of maturity, it will be necessary to build a high level of interaction
with partners. This will ensure that the necessary information is collected in a timely
manner and loaded into a deep learning model. This is the model that analyzes and
proposes a supply chain management plan. While this technology is still in
development, there are many arguments in favor of participating in its development
right now. Companies that decide to take this step will be able to use the opportunities
of deep learning in supply chains to their maximum advantage in the future.
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960m396M304L0L 5&03v)MH0 3039M3EsD0sS - 5IhMIsMHEObMIOL dmeng3rErmE
3sboli050gdEgdmMsb, 3MmyMgliools s dg@EsliGsBoMYdol MHoli30sb
535330690700 3OMdE OO B5I0MbYdO
360303290 dodmbogs
565 g3bEbsgs, 603memB 306E505, 60bm JobmsM0s, Fmms 39349esdg 30MmMmRO dMMIsdY
000¢0obob Lobgedfogm Lsdgoobm mbogzgdlodg@o

BLEGH®sdBHo

15330 MLBML ggarol 300m As60bowgds FMEEH0BIJBHMOME 9350V, MOMIJoE Jmo3I3L
b 305 ©-9306Mm803ME, 3MEGHMOME, 0396MmEMAO0MO ©s 9303969303 BoJBHMEMIOL.
d9LHog3eoos  bLodbogbol  3M3MOLMOO  sDB0s6gdgd0, GMIgdoE LOxMIZws©  YI3L
9Pom3EgM3035MHo  Lodbogbggdol 49630560 GdL.  MMI3s, 93 3OHMEILOL  IMEg3MEMEO
boxgdzwgdo x9MO 30093 dglfogarol  Logobos. dMEHYIWMYIROHIO™Z560  356306MBgd0lYD
2396Ub3539080m, 15830 MLBML ygrol 59bm3s®E0bMmds dmoiEsgl Lodbogbggdol 39¢gMmeygbwyem
X2RBL, OMIGoiE b0ggOLIWNMHIE 9O MOl ©Ws353d0MgdMYmo HPV  0bggdgosbmsb. qu
LodLogbggdo  93e9gbgb  2oblb39390ME  FMOBMEMAOSL,  JBHOMEMYPOLS S 3OMYPbMDBL.
3609369cm35605 9bm3960304L0L S IBMIsMEF0BMTGdOL, BB SLmEoMgdmo Fobsdm®mdgwo
3H05690930L  3500Mygbgbol, dmeg3MWwGo s 03Mbm3obEBMmdodow®mo dsbslosmgdgdols
d9LH 93w @O LOMIOLYMPO 255650 Yds.331093900L Jobgz0m, FBMdOWO, M Lodlogbol
09OM3560 X900 96003690356 493egbsl sbgbgb LodLOZbOL BMdsBy, MM™AMgLOOL
LoRJogls s 839MbsErmdol 90amad MgaMglbools bsMolbby. sMLJdMdL IMLsBOYdS, GMI
LodLogbol 3MMWOTIOI30MWO 5JEH03MDS, 33M3GHMBMMO LEIGHMLO, s Lodlogbol Vgm™mgzsbo
MRMJIOIO0 939300609005 1530 MLBML  ggwol  300mL 3  3OMPbMBMB o
0900358963900l doge  MH9HolLEGHIEGHMBILMB. ymzgwrozg Bgdmom blgbgdmwo  s@ILEHMOIIL
6939906930l “MeEo d9ds60BTol sO®BYOdMBL, MHMIgEoE Logmd3zws® I3l LEIZoEMBBMUL
g49wob 300mb 3563000560905LS s 3OHMYMILOSL. STMO0YSIW, H535CJOOL MOMMIMY & s30LM3Z0L
00m35639M900L 259M3w9bs 530 gdg0s 5355850 MY 3oL Foliomdxmdglgdws,
6om5 0m3535¢0do 99935390 0465l 50 0sABMLEH030LS S MGMI300l FgmMEYdO.

13533560 LoBY3900: L300 MLBML yguob 308m; 9bMmEgM30duoL 5gbm3sME0bMAs; 3GMMaMglos;
39@LGHHB0MYOS; IM9g329 M0 Fobolinsmgdgdo;
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15830@MLBML  ygeol 300m {o®mBmoagbl Lodlogbglmsb sbmEoMgdmwo 1033OE0sBMdOL
439wsHg bdoM doBgbL. 2018 Ferols dmbs39dgdom, dbmaeroml dslid@sdom, sgodsoms 570,000
sbowo o 311,000 g@oswdo dgdobggzs [1]. Lsjs®omggermdo, NCDC-ob 2021 figwol
9mb539dg00m, Lsdz0MBML ygrol 30dm 035390l dgbmomg sl Y39wsbY 4930 EILgdME
53030590056 sboefo6dIMbsddbgdls MmOl s Yymzgeferon®ms 3odloMEads Lsdwswmo 281
sbaero dgdmbggzs [2].

9600m39M30Jb0L 5 IBM3IsME06MTgd0 oMoy gbgb Lodlogbggdol 39EHgmmygbme XML,
OMIgrms 3@ glmds  9BHOMELWMP0MMO©  ©935300M90os HPV  0b3qd30olmsb.  owdgs,

5035655, MM 15330 MLBML  ygeols 5@ bm s E0bmdsms 360d3zbgermgsbo bsfoeo 6 GOl
2390mf399mo HPV 0bggdgoom s 35d30bs3ool 3s6ogmgerm®s dsmo bobbdoMg oBGmgds.
3600369w™35605, ®m3  9bMEIM3035 M0 5©IbMIME0bMTS  OHMMEs©  BoEosEbmbM™ms
15930MLBML  yguol GYGHObMEo  30GHMEMA0MEOO  450Mm33wg30L8 OML s 9O  0gbgds
399mg3wgboo  dbmem HPV  13600bobaol  30maMsdom. sObgdmwo 8330390411 gd9d0l
dobg30m, Lo35M9M@Ms, MM Lodbogbygdo, OMIWGdIOE O M0 35300690 Yo HPV-
06939930556, bolosmMGI0SD gobgzomMsMmgdol goblibzsggdmwo ImergzmerMo dgdsbobdom,
393 93M9B0MO J39300 S b3 gds© M7530609096 LEBIOEM JodommgMsdosby HPV-
sbME0MgOE LodlogbgdMsb g sMmYdOm.

15930MLBML  ggarol 308mbL y39wsBg 493039 goIEo J393H039005: dMGHYIYXMHIO™M3560
39ME30bmds (75-90%) s 50gbm3smEobmds (10-25%) [3]. sofig®owos, Mmd dsmswo Gob3oL
3030¢mds-gotmmbol (HR-HPV) ¢odgdo- 16, 18, 45, 31, 33, 52, 58, o 35- {o®mdmoyqbgb
15930MLBML  ygeol  300mL  90mdf393 JOM0MOE  MOLI-BOJBHMOL.  sTSLMB, BmyoghHm
dmbligbgdsdo sofigMowos, MHmd HPVI16 wmadm bdocmos d6@EYgmmx©®9omasb 3sGEobmdqddo,
boem HPVI18 o HPVA45 30 s0gbm3zs®Eobmdgddo. NCCN (National Comprehensive Cancer
Network) 3500506900l dobggom, mMm03g 30LEHMWMY0OHo GHo3ol 33MMboermds ghmbsoMos
@5 0m03ogl  JoOMaosl  sEMgMo,  bmm  JoFomMOIEOMmMYMHI305L  3MIMAMILYIC0
LGHOEOOLMZ0L. DBMAOIOMTd 3309350 963965, MM LYAZ0MLBML  ggeol sgbm3scIzobmMas
HL0SMYOS MBROM (39O 3OMYbMBOM dMEHYJ MK MHJOMZ6 350 306MASLMD Fgstgdom [4].

d9bPogerowos, MHMI dMEGHYIYIXRMIOMZ900  350306mIGBOLASE 4bLbgs39d0m, Lsdz0 mlbmU
g49wol  509bm3560H306mas  ImoEogh  Lodbogbggdol  39BHgOHmagbE  xaMRL,  MMIgEos
6039OLOMMS 5O MOl 935300693 HPV 0bxgdzosbosb. gl Lodbogbggdo s3w9bgb
3oblb39390  BMOBMEMAOL,  9BHOMEMPOsLS s 3OMBbMBL. 60369 m3z5600
960M39MH30du0L 5 bMIsME0BMIGIOL, FoMb SLME0MGOMwo [obsdmMdgo sH0sBYdJdOL
350m9bgBol, dmEg3MwOHo s 03M9bm3olEMJodoNMmHo  Fsbolinsmgdwgdols glfoges s
LoEOIOLYYO PosbsErobgds [5].

X630 0gemdol LMo mMsbobsgool (WHO) dogd 2014 §geob 259mdz9yb9dwgeo Jogools
69360MmOYJ309w0 MOYBMgdol Lodlogbgadol 3wsbogozsgool dobgwgzom, gbmEgdzoduol
5Qgb6m35ME0bMAs  3eollogoE0MYIOMW0s  FMOBMEIMAO0MOO,  FOOHOMOIPIP  FOGM3LsDMOO
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FoboboomgPPEgdol  dobgzom [6].  3wwslogozsgool gl LobGHgds LML o6  Sbobsgl
960Mm3EgM30dbol  x0M33wm3zsbo  LOALOgboL 53795006 ge  93905L.  9bMEgM30dLOL
5096m350306m3g00L  LogMMsdmMOLM  3M0EHIMOMIGROLS ©s  Jwsbogozsgool (IECC) [7],
dobgz0m  9bmEgM30JLoL  9IbMIME0bMTs  3esllogkgoEom®gds  9bmizghgzoduol HPV-
SbME0M90ME0 50 96M 350 306MmTo s HPV-5655m306M 90w $09bm3s630bmds.

OymOE  xobdm-b, sbggg IECC (International Endocervical Adenocarcinoma Criteria and
Classification) 3esbogogzogoom B39vwgd®mo30, 3JwobozM®mo  GHodob  Lsdzowmbbml  ggeol
5096m350306mds (UEA) s60b y3gamsbg 203039 gdmwo  Jagdodo [6], [7] s 8950396l
960M39M30db0L 0635BoMMo  35ME0bMIgdOL 75%-l. K9bAM-U 535580bgwo  Jsloroszool
dobgz0m, 58 GH0o30L Lodbogbggdls sbolOSMYdIM FMRISWO, b MZIMOO K0M3IZWJd0 WM™l
193609300l 9EIMIOOMO  I390MJO0m. TgbodErMs, SHILOSMIOI  3OODOHOBMOT MO, b
3530O0o  5MJoGgJBH s, F0GHMLMA0MMI®, IXMIOIIOL BOMMIJIO IWOEIOMEI0 O
Q3M3YGOM0s, 93l BLYZEMLEMSEH0FB0330LS S 30390 JOMTsbosl. IECC (International
Endocervical Adenocarcinoma Criteria and Classification) sbsliosmgdl 53 Lodlogbggdl, Gmames 0-
50%  06@®530GHM3sBINMH0  mO®fiml 9033900 MxMggool  dJmbg  Lodlbogbgl,
30000m301900560 3O EYgIXMg™3560 OBIMNY6E05300m, b Fob go9dy.

X969m-1 3e0sloR0 35305 33069900 IPMEIMH30JLoL 356306MTxBOLMZ0L 39 gMMYgbwos s
9m03o3b HPV-m0b sbmgotmgdmer NOS (not otherwise specified), 0b6@gl@obome, d93olgde
MRXOIM 3039065 5 HPV-056 565-5Lm3060909 Godl. Mmam®s bbgs HPV-sbmgo®mgdmwmo
LodL03bggdOLMZ0L, B5MZoLOE TIBILOSMYdJ0s FOGHMDWMO BoYMMIOOLS S 33M3BHMDMEMO
by gdols sOLYdMBds. dME0bmmO s 3EslodMMO FH030L 90gbMm3sMmE0bMAoL Fsbslinsmgdwrgdo
HAoMOE MbssMIGOMd6 [8] .

960™39Mm30dB0lL  30EMAWIBEMMOO  5©IBMIME0bMTs GOl HPV-m5b  sbmEzo®mgdvemmo
5 gb6m35M30bMA0L 00300000, 3969 ORIMOIBE0MIOMO  J393030. F03MMbIM3MWs© 5T
LodLOgbgl  sbslOsMGOL bsMmosbo @S 3530W IO LEHOWIBHIOJOOL SOLYIMBS BOO™MZJdOL
BMIogho 5GH03000. INORMEMYO0MOHS© goblbgzs390o F0obsdmMmdgo ©sB0sbgds 96 sMOL

sefgMowo.

961535030360 m®ffml Fs3MMEME0MYdgEo 0b6EHMg30mgErMo 35MEobmds (Stratified mucin-
producing intraepithelial lesion (SMILE)) §o63moaqbl ULodgommlbml ggwol ob Lo@w
5D05bgdsL, MMIgmoi Homdmoddbgds 39M30Jbol BHOBLRMEOs30Mwo Bmbols MgBgMzmwo
X MIOJO0B. 0003 gds, O™ oL Qb33 YdS BB IO EH™MEO 5©IbMIsMEFObMABs 0b LodLs
©s  ¥MAYIWo  0bBHM9930mI MO IH056g0gd0LYD.  FMOBMEMAO0MES©, FM6Z5ETM0D
@@Ofol  do360MO300909w 063993009 NH  35M30bMAL  sbslosmgdl  Mafoxzsmo,
LEAOIGOBOEOMJOMWO G30MIW0do 35MPS© J9TMbOGH™MEO 0bBHMIGOGM3WsHBINMO MOl
099333900 X0M330 900l Fomdmgdbol a569dg [9]. 03bm3olEmdodor@a, 53 Lodbogbggdol
2d9GHJUMdS POBNHMOMI®E 3nDoGoGm0s Pl6-Bg s 93wwgbgb 339 gdI©  3MBOGHOMOMDLL
09009y 0oM39M9dbg: PAXS8, p63, p40, HNF1-b, IMP3, GATA3. MGGMC-1, SATBW, CDX2 s
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36O MYgbo ©9393GMM0 3930350 9B3969096 69A9BH0MOMBIL 50bodbmo Lodbogbgygdol
d90mbg935d0. Mo d99bgds, HPV 0b Lodm 3086)00bs3osls, 4y39ws 8900b3935d0 93e9bls 303806
35050 Golgol HPV-msb. dombgwsgs 0dobs, ®md SMILE bsbligbgdoos xsbdm-Us 2014 {erols
3wsbog03530530, ISMILE o6 ogm  sofig®owo  4s59md3996900l  Mmlb, owmdgs, IECC
303105035300, 030 80930036905 HPV-0056 slimEoMgdrem s@gbm3s6306maqdl. gl Logombgdo
Lo EYOLME dMEMIEY J3M3ZJME0 36 SHOL s 330930l Logsbos.

HPV-0056 565-5bm3060909mo  90gbm356030603900 ogmxs 890092 3H03905: 3oLGHM6H0
G030l 5@ 9bm350mE0b6mds (GEA), 9bmig®zodbol 39Bmbgg®vycmo 3smE0bmads, Ladzowmlbml
490l bsmgux®9gm3sb0 3560306Mmas, 9bmEgM30JLoL LyHMBo s PBMIgGHMMOoEo
390306mds.  dmwm  OHMobgmds  33wg390ds  9B39bs, OHMA gl ALGHMIWMOO  GHodol
5 gb6m35M306Mm8s 9b™M(39M303950 M0 5EIBMIMEF0BMIgdOL FgmMg Y39esbg Po3MEI OO
93930305 [10] o Fo03moaabl y39ws®g sg®mgbomer #Hodl. p53-ob sd9MmsbEHMwo B9bm@odo
©5x80JLOMES  ABGHMIWNOHO G030l  5©IbMISME0bMIGOoL  Jgdmbggzoms  40-50%-Fo, G
909090l P53 FMFHOE0JO0L 9OLYOMBsBY. HIKL083, gol@G®odmwo GHodol m®fimgzsbols
0563960, 99005609000 B3930580321M0, I35, 5O MOl bgerdobsfizmdo HwE0bmw 36Msd@Ho3sdo
QO™ 359mYggbgdolmzol. ol ORMHNYMsE  3MDBOGHOWMO0S  J9MPI®  OGBYIMY6E0MYOME
6009¢939030. Ubgs ©s©gd0mO 00mbmdod3zghgdos CK7, MUC6 [11] . ghm-96m0 33eg30L
dobggzom, PAX8 ©s©0gd0m0 s0dmPbs  23bGH®mIMmO  Godol  959bm3s®m3Eobmdgdols
990mbggzoms 68%-00, Gog dgloderms, 250mygbgdmee 0dbsl dolo 2sbGHMMobEgldobmmo s
35636 95@™M000sOmwo {o0rdmdmdol Lodlbogbggdoliysb oxkgmgbizomgdolmgol.

960m39M30JboL  IgHbMbgnOMwo  35GE06MmTs 0830500 93030900560 LOALOZbgs, GMIgo;
96030436905 3mexz0L LyEObOOL bsMBgbgdOLYLD, goblibzsggdom dobgzmemaom®mo GMsg@EHol
Ubbgs  Lodbogbgadolgsh,  MMIwmgdog  Ho@MBmImdowos  dogmol  LoobMolgsb  [12].
InORMEMYoMMs© IgBMbIROM  35M306MAsL  SBsLosMIOL  3939MMAPMwo  sOJoBgdBH s
BMoL Ubgzsaolbzs LEGHMMIGHMOJOOL BMOTOMIIOM, OMAMMOE KOMIZM3S6-00ws3m3z560,
353060, 3500LYOM0, BsBsLObM3960, LMmE WMo S LEOIZMISGHMOYYWOo. 3obolMEs,
9L LodLo3bxgdO 0B MGG O SHIBOLMYOM TG0 FBOLEBIDBYOOL 43B30MaMgds,
s ImOOL, R0 G390d0. 250MBO35W0 IMI0IOIE0s Lodbogbol bEHIOsBY. LIy, 50
Aodol  bLodbogbggdol 13gE0xk03M0 83YMOBIWMdOL FJOMPO 96  SMLYIMOL. 306506 gl
LodLO3b9gd0 56 SLMEFOMYds HPV 06039J300Lmsb, P16 sG0L sGH9gMmMY350M3560, 96 BgyoGommo.
31939 BgyoBG0MMos ER s PR 356396900. 15d3000mbbmb ggerol d9bmbyn®vmo 35030bmds
0000350 50005 PAX8-bs 05 GATA3-BY. 51939 (339629050 30DOG0OMDS sbOLOSMYOM
HNF1-b, TTF-1, 30006 9¢0606Ls s CD10-L .

0MWMmEOOHMobgds 3309350, OMIgEog d0dsmEo 0gm d9)HMbyndmwo  JsMiEobmdol
99300 49693H030L dgLFogwsby, 399mz3wobs G3dgbodg sbswo Bod@EmMo, dso dmMol,
KRAS 3993530900 bodbogbggdol «mdg@ gl d9dmbggzsdo (81%) s NRAS d9@si309d0 9dmbgggsme
93069 M5MmEgbmdsdo. s1939 bdoMo ogm 3930900 JOMIsGHobol Mgdmauo®mgdol 396q0do -
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ARID1A/B (62%). 9600 ™39¢ ™00 35030bmaobasb 3oblbgeggdom, 3@ s3ogdo PIK3CA-Us s
A3bGBSGIBLS o BHYoBobol 3mImermygddo (PTEN) o6 a0dmgegboes.  d9bmbggdoyen
390306Mm3g0d0 50dmPgbowos ©53©gbodg JOHMIMLMIMWo 56MmTo0s, OHMIGWmMoysb Yy39wmsby
bdoMos SbeErol MHobzol Imds@qds 10-do, 1p-b 35635, 10 s 12 JHMAMb@AoL dmdo@gds.
9990 ™d 330093580, HMIGE0E 5835890 AgBMBIROMEO 303903 sHools 10 99dmbggzsl, KRAS
ob NRAS 9585593039090 3993530900 56 200mgengboes [13].

960m39M30gduol BsmgerrxrMgEmaz560 3sME0bMmds (CCC) s3agbl 39@gMmy9bre dmMEmEmaosl
&0 30LGHMO0, 35300 S LMEOIOO 5MJ0Eg]EO0m. 08bm3obEmdodowes,
9L Lodbogbggoo 3mboEom®mos CK7, PAX8, HNF1-B s napsin A 856 390930bm30L s 6ggo@ow®mos
ER s PR 3s6396900bm30L. p53 ©s ple 53e09bgb 33sgds 990gal 3mBo@ordosb
693o30mMs9g. CEA 3900350 bggo@0mos 58 bodbogbggdols d98mbggzsdo, Mog dgbodwoms
3600369mgzsb0  ogml  bsogarx®gomzsbo  39ME0bmdol  aobBHMewGo  Bodob
50 96™3563060m30Ly96 ogIMabzoMgdolbmgol [14].

09300 653 5O MOl  3bmdowro  1YIZ0EMLBML  ygol  Bsmgwryxn®gomazsbo  396E0bmdols
009376 Loggdzegd®g. Boyd o 3megagdol  ghm-90hmds  33e0g300 ob396s, GMI
30360mbEICOGHVIM0 5OLEHIO0IOHMOS 533w gboos yzgws DES-94udmBoom® s 50% s6s-
DES-94u3mbogo® d90mbggzsdo, bmenm KRAS, HRAS, WT1, ER, s6 TP53 993530900 56 56H0b
50dmBgboo. gMmds 3319359, MMIgeroi 039bm3obEmdodowm®s dgolfsgzwows 3gm30dlol
Bosmger MxMgm3560 356O306MmAol Bmeg3® Lsg3md3zegdl, BMEILEIEBEGH™Mwo 0b bodw
3006000B30000 350M3w0bs PTEN-0b 06356335, PAKT-30mB0o@G0wcmmds s 9hom dgdmbgzggzsdo
HERZ2-0b 533¢0033035305. 0099939, 58 89000b3939030 9t¢0934996M0 565000B0 56 BE9MgdMms s
d9L5d50L, 59 900JAJOOL 3MOIWSE0S YOO FBS3090Mb, MEbmdO..

15930MLBML ggeol LgBmbmEo 356306MmAs sGOL HPV-msb sbmEgo®gdmwo 9bomag®zoduol
30sbo3MMo  BHo3ol  5gbm3smE0bmAol  Fomowro  bsGolbol  35M0sbGo s  Fglsderms,
o600 9bgl  15339MEboLy s Boerm3ol  FowoEb  gog3MEIwgdE  Bg@ILEIHBME
©5D05bgdsL.  Fglododolo, 300390 BghMmbHBMwo  39GE0BMIOL  sabmbBbg  93F30Lsl
3300090905, BMI g38moMoEbmlb Bsdz0mBbML  GHobol, bs3zz9MEbol, Bowwm3ol dowrgdols
©H0sbgds [15].

oMM OMIEYI,  9B™3gM30Juol  30M39wso  PBMIGGHOWWO  5©IbMIME0bMIoL
13930830300 L5 0RBMUEH03M 300EIM0TJdOL Fglobgd o EIOIGHWMOWWwo Imby(390900 56
3MLgdMBIPY, M15353 9dmof305 Bolio 253MEIgdOL Tglobgd sSHBOMS Lb3sIlbgsMds. Bmyogmmo
333™MOM0 3505 MdL, ™I ob 13T5MP 0FZ05MO FsMMEIMQ05S, BMYPOIOMNO 30 BOJOMOL, OH™I
IOD-9gOHM0 Y39wabg o3M(39wgdo J3g@odos. 2018 Fgwrl, IECC (International Endocervical
Adenocarcinoma Criteria and Classification) 9dmo@Esgs 39308303996  LsosgbmbiBozm
3003H9Mm0M3gdL  9bomIgBHmHwo 5 gbmzaM0bmdobmgol  [16].  Lsghoom  xs0d0,
9600M396030350MH0 9bMIgBHOHMWO 5EIbM3IIME0bMBs 96 Mbs 0469l OsYbMLEGHOMIdMWO
WOOFMD0 0M0dO 5 IBMIsME0bMA0L F9x35Lgd0LSL, Mbrs dmbgl dolbo oxgMHgbE0Mgds bbgs
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39BHo©  LOgsMmamm  Lodbogbggdmsb, MMAMMgdOEss 9bEM3gM30JuoL  Jslogeo  Godol
50 9b™3sMmE30bMas, BgBMbRMMEO 356306MT5 s 9B MIYEHOWO 5©gbM M E0bMTs, HMIgEo3
39BUESBL 39boEoL gbmizgMgodudo [17].

15930¢MLBML ggerol 300m gsbobogds 3MGHO0RIBHMOIE 53500, MOMIJEoE JmoEI3L
bmE0SEME-93006MmB037M, 3N GHMOWME, 039bMEMAOoMG ©s 93039693030  BoJGHMEMIOL.
dgbfogarowos  Lodbogbols  3M939OLMOO  EsDB0sbYdGd0, GMIwgdos Lsxdzms  YI3L
960M39M3035Mo  LodLogbggdol As63005MgdSL.  MF3s, 98 3OMEILOL  dMEg3MEIOO

LoRdzwgd0 XJO 30093 dglHogerols bogsbos.

96m39630JL0L 3o 3MHMYMsbEym®o 3039M3wsbos (Microglandular hyperplasia) {foHdmawy9bl
5M56gM3obomm 303903 BoH  ©sD0sbgdsl,  MmIgwoi  bsbosmgds  8F0EOMO
3906900, 93069  Bmdol  x0M33wgdom,  OMIWwgdog  sdmxzgbowos  dMzobmdo
g30mgomdom [18]. B3gmegd®og 99dmbggzsd0 530305 s oGMBMEOO 5JEH03Mds 50bodbwmen
©5D05HgAL 56 sboLOSMGOL, 0935, 003050 F9dmb3935d0 TguoderMms 0gbsl bsbsbo s sOLYGdMBL
dnboyBEYds, MM J03OMYbMwNHo  30390H3WsBos  HoMImoygbl  3M193OLMOL
960Mm39M30JboL B39 gdM0z0  BH030L  5EIBHMZIME0bMIGOIOLMZOL. 3393900l  dobggom,
03996m30LEHMJ0d0MEs© X 06 330MA3560 g30m9Er0gdo 3mBoE0Mm0s 90y 856390 gdbY - ER,
PAX2 s Cyclin D1, bmeom bgys@omeo - pl6, vimentin s CEA, Ki67-0l 3Gm@ogg®ogorwo
0bgdlo 30 bsgargdos 10%-bg.

9600m39630J0L  MdIYEHO KoM33E™3560 3039M3sbos (Lobular endocervical glandular
hyperplasia (LEGH)) §o60mo@aqbl bodbogbolfiobstg 0 mdstgmdsls gol@®o@dnmeo  Eodol
5096™3sMmE30bMAgdoLmM3z0L s  BoLosMYds  MLoA3GHMIM  Jodobsdmgdom, b  SGHO3WEO
Lod3EMIPo® s BAoMOE bgydBOMEM0s 5©F06OL 3530 mds 30MHLOL  L3Mobobybyg [19].
2396Ub3539000  2oLBHMOGHWWO  FH0O30L  5©YbMISM306MTGPPOLYD, 3 Fgdombggzsdo HIK1083-ob
Qu3MgLos 9306900, GO  F30MIdS  ORIMIBE305300L  boGolbo.  L3MGMsE
990b39390do LEGH 530096 GNAS, KRAS, STK11 996900l 399@o300L. s¢odmdo LEGH 53c09bL
313066M0 GHo30b 5300301980560 5gbMTol Algogl Fsbslinsmgdgdl, 39Mdm 3d-0l dgdgbsls s
1p-b s3oty3sL [20].

OBMHBMHO 33065690  gbMmEgM3035¢®mo 303gM3gsbos (Diffuse laminar endocervical
hyperplasia) bsbosmgds gbMmEIM3035¢HO X0M339d0L wsd0bsMMwo 3039M3esboom ©s
d060MI© IMO393L 390303500 3900l dos dglsdgl. 350Mmygbgbo s IMEg3mErmGOo
LoRdzEgdo XJO 30093 gLfogerol Lo sbos. COBMNHBWEOO WsdobsGrmewo 9bMEIM3035 MO
3039603wsH0s  §oMTMoybl 39000 M30L90056  IB0BYdSL,  MPEs,  Iglfogrowos
99000b393900  ©95JBH0M0  SGH030000  30HMEMAOMM0  SAHO300L  256M9dg.  Tglsdsdolo,
3600369035605 oo oxgMHgbE0MHGds B060TsMO (3300 )dgdOL 5@ JbM 5O E06MT0LYb.

dgbmbgmemmo  3039M3wsdos  (Mesonephric  remnants and  hyperplasia) 30056 ©gds
d9Bmbgxnmwo  BoEob®ol Bs®bgbo Mx©9gdol 3039MH3sHBool TJgIYsE. JOMOMIW SO
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990bg9390d0  d000bsmgmdl  MLod3GHMIME s dobo  sdmBgbs  bgds  sbmIsermEo
BOAMEMMYom, 56 BsIZ30WMLBML ygrol 399gwdo IMEwWMdomo §omdmboddbols gobgboo.
2390Mm0gmgzs  30LGHMWMP0NOHo  G03gd0, MMIgwoz  8,moEegl  MdIMWNH,  EOoRMHBNO,
LoEObMM356, 6 TgMHgmE FH039dL. 039bmM3olBHMmJodo®mo oM 3gMgdoEsd dmbBodomemos CDI10,
Calretinin, GATA3, TTF1l, PAX8, bmwwm ER/PR s pl6 693030605, Momsg 9abasglbgds
39Bmb9x5OHmo 3563E0bmdol 3gbm@odl [21].

33w93900L  dobg30m, (36Mdowos, ®md Lodbogbol ®gM™m3zsbo MxMggdo 36033690 ™36
2393gbsls 9bgbgb LodLogbol BMBsHY, 3MMEMgLooL LoRdsgls s 83OBsMdOL F9dyma
6936900l bomolbbg. sOBGOMBL IMLEBEOGdS, ™I LodLogbol 3OHMWORIMIEF0WMWO 5dEHO3MdS,
53Mm3GMBMMH0 LAHIGMLO, s Lodbogbol WgM™3560 MXMIIOO 35300MYINI0s I5350JOOL
3 3OMYbMBMb. LEdZ30eMLBML ygarol 30dmlb dgdmbgzgzsdo, Lodbogbol gmmasbo MxGggdo
2390LsBW3M5396 MHgHBoLEBIBEHMOIL B39 gdM0g 50mybgde 8900359963 90DY, BMYMOOESS
3oL3sGH0bo.

50dmB b0y ®39gbodg B3g30x803MM0 563900 LodLogzbol WMM3560 MXMIdOLmZ0L. doo
dmeobos: CD44, CD90, CD133, CD271 s ALDH1. ovd3s, 96 s®lgdmdl «9603960Lsenw6Ho
00m3s6396Mgd00l 35690 Lodbogbol  MgM™M3sbo  MXMIIdIOL  0bIbEHOBOEFOMGIOLS s
0BMEoMgdoLmMZoL.  dgLsdsdobs, domo dgbfiagers bgds “439M0m0  dm3amsgool” (side
population (SP)) 99339mdom, HmIgerog §o0dmoagbl Lodbogbol wgMmgsbo MxMgool dzomy
LB3M3MWOE0sl O 23b3Ids F9gdmbgzgzsms  9G9AgE L 20%-80. 339MPOMO  3MINYWSFOS
53egbl LodLogbol WgHM3zs60 MMX IOl Abgogl FobsbosmgdEgdL, OHMYMEMOEsS Lodlogbols
060306900, JodoMmmgMs3090 8900353963900l J0To60d MH7HBOLEI6EMBOL g9b30m5MYBOLS s
3530963)0L gdmbogoabg bgdmddggdol »bsmo [22] .

CD44 s CD133 30agd0o 3000w 0dbs, Grmam®a Lodbogbol wgMmgsbo MxMHgIdol BmAs©O
05603960900.  obobo  (omdmoaabad  GH®obLIgIdMB M 20 3Mm3OMEHJobIOL,  HMIWgdo3
BoO®DM0s bn®mBoe® MxMgome 303do s s1939 LodbogzbmMo MXMJEIdOL JoycMsE0sdo,
536935305b5 5 LodLogbol 2s630msMgdsd0. Tglsdsdols, gu Awo3m3MMEHI0b]do, dglsderms,
290mggbgde  0dbsll Bge3oMmen 3563900  Modgbodg GHodol Lodbogbol gmm3sbo
MR MIOJO0L 0BME0MIOOLMZ0L, Fom FmMob, LsGdgzg X0M3IZWOL, OMLEGHOL, 35636MgsLol,
300MO9JGHI0, 39FoLs O 1SIZ30MLBML ygols 30dmb dgdmbgglsdo. dgmegl dbGog, CD49
o60moy9bl  FoMdo  9dudMILOMGOME  3oEosl  BSAZ30MLBML  ygrol  300mb g Mm3s6
X M90JODBY s 459Mm0Y4gbgds 35000 00 IBEBOEFOMGOOLS s J5TMYMBOLMZOL.

ALDH1 (59300 ©930000maq65%s) 500l  30GHMBM@MM0  0bmgg®@dgb@o, MMmIgwogs,
B399 90M03, Imb5{owgmdlL M9E0bmeol 5633530 MgEH0bMmoboL 055358 Ho®dmgdboom. Liu s
Zheng-ob dmblgbgdsdo Bohgzgbgdos ALDHL g9dud@gliools dowseno mbg bodz0mlbml ygarols
LodLogbol VYMHMZ96 VX MYEI0T0. 53BMMPOTS IsBOJLOML, MMI bsIZ0MLBML ygwrols 30dmL
d90mbggzsdo ALDHI1 58396900 Tomoe  5dBHm3o0sl, 0539696305300l  3m@EHgbaoswls s
0300565b@qdol  MbsML.  Fglodsdobo,  93GHMMGITs  oL33bgL, GMd ol dgodegds
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26J300Mb06HgdL, HMYME 3 LodLo3bol PgMHMZ560 YR MJOIOOL BOMTSMIGMO. 5O 5ToLs, Boo
50dmohobgl, O™ dowseo ALDHL sd@ogmdol dJmbg »xgogdo 9ycmeo oym 3oldws@obols
90056 00.

Be®3oemmo s Lodbogbmmo LgMMm3zsbo MxMggdo 0ygbgdgb Hedgehog (Hh), Notch, Wnt, NF-
kB o PIBK/AK/MTOR ULobogboerm abgdl [23]. Hedgehog Labogbsenm a®bs 3sbwgbolidggdgeros
MXMIOJO0L  030my5b5bgdoL MBsmBY, LodLogbol 0boEgosEosls s 3MMYMmBOSDY. Sg39
dmbsfoegmdl Lodbogbmemo ghmgzsbo Mx®mggdol Fgbs@hmbgdsdo OCT4, SOX2 s BMIL
396990l 396930300 M9 doL 2aBom. gl Lobobswrm s SbMEFOMYPOMWOS 5350 gdOL
BN 350mbo35msb o 51939 39699 MBY6, MMI dMbsfoErgmdl Bsdz0WMLBML ygwol 303mL
dJmbg 3530969080 Lbozm®o s JodommgMsdool d9dgy  LodbogbmMo RGOl
M930m37wo305do.  Mo3g  dggbgds  Notch  Lsbogbocrm  qbsl,  Lsdz0@MmlbmL  ggaol  30dmL
3OMAMLOMGdIOL Jobg300 93wgbl Lbgsalbgs Gmol: 1)dmnydfoxggdgeo  gd3omgerodols
09600BMbgds  BHgm0bsermHo oxggMgbaoszool 30Mg396g00m; 2) 0BMEgds dobo gdudmgbos
15930MLBML  ggeol  0bEMmsgdomgwmo  bgm3wsbool  Lodbogbg  BHGMBLBMO o300l
36m3gLdo; 3) Jaggedl 949bol sm®mbgs CaSki »x®M9wgddo, Mog 5930MHgdL oo Lodbogbwy®
3m@9bgosel.  Wnt/B-catenin  Lboboabogrm  aBoL 2o FoMdPMIO 205 GH0IMYOS
053538069005 Bodz30wMBML  ggewols HPV-sbmEgo®gdmeo bodlbogbol 496300000905Lmsb.
dgmMg dbMog, dolo 0bsgd@035305 F9B330MHMdGIL 53M3GHMBOL 0bME0MYdsLS s Lodlbogbols
DML 06300060gd5L. NF-kB Lsliogbogom s 350059%Y39¢) Ml slGwagdl HPV 0bgogotgdmem
X M9090d0 s 35Ybolidygdgeos LodLogbol BOILS S 3MMAMIBOMGOILMD. Moz Fggbgds
PI3K/AKt/MTOR Lsbogboerm a®sl, PISK s MTOR sbitvgangdgb 450003(939@ O™l v 6m9w0900l
3OMW0x8IMH 530500, Ig@O0MWoDILy ©O  ©OoRIMIBE0s30sd0. PI3K-ob  dsmsero  gJudcmglios
©580JLoMES B30 MUBML gguol 300mb @OML. MYd3s, BMLEGo 8gdsbobdo, 0y GMmymE
569310 90L gl Lobiogboerm Bs LEALOZbOL PHMMZE Mx Mg JOL XIORJOMOOM MEbmdos [22].

5MLYdMBL  303mmgbs, MMI  LYIZ0EMLBML  ggeols  LodLogbol  IMMZBo  YxMgIdO
§ 9603099690056 HPV 06939J300L 3096 Bra®dsengto 0gmmgsbo «x69w0gdol GMoblam®mdsgoom
E6 s E7 mb3m36mHm@906990l 89039md00m. sMgdmdL (30¢0g00l 00 Momgbmds, Mmdwgdos
dmbsHogmdgb b oo 0gmHMm3zs60 MxMgdoL d9bsebMbgdsdo. dombgsgzs sdols, SOX2,
NANOG, OCT4, KIf4, Nestind ABCG2, SNAIL, Vimentin s LGR5 30900 Bs6r07e0gd0 5006
LodLbogbol MIMM3560 MXMIIOOL T9bsBMBIdsT0, MMI3s gl 96 FoMTMoYIbl Fomn FNs356
OO,

g4m39w039 bgdmo bligbgdmero 5slGIMHgdl Mgaocmgdol GmIeo d9dsbobdol sMLYdMBL,
HMIgroi Loxmdzws® MEI3L LEIZ30WMLBML ygeol 303mb 4963005090sLs s 3MHMYMmILOSL.
506025, 993500 JO0L MOMMIM §BI30LMZ0L BOMTsMIJMGOIOL 4503 ghs 599300 JOJ0S
50559500 9OLBYOME0  3MEBOL  AoLOYIX MOJLJIWSE, Goms FmTsgzserdo 8993539009 0dbsls
5690 OFBMLEH030Bs s 1YM3300L FgOMPYDO.
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Atypical hyperplasia of the endocervix - problematic issues related to molecular
characteristics of adenocarcinoma, risk of progression and metastasis

A critical review
Anna Fanskhava, Nikoloz Kintraia, Nino Kantaria, Shota Kepuladze, Giorgi Burkadze
Thilisi State Medical University

Abstract

Cervical cancer is considered a multifactorial disease that includes socio-economic, cultural,
immunological and epigenetic factors. Tumour precursor lesions, which are the basis for the
development of endocervical tumours, have been studied. However, the molecular basis of this process
is still under investigation.

Unlike squamous cell carcinomas, cervical adenocarcinomas comprise a heterogeneous group of
tumours that are not universally associated with HPV infection. These tumours show different
morphology, aetiology, and prognosis. It is important to study and deeply analyse the pathogenesis,
molecular, and immunohistochemical characteristics of endocervix adenocarcinomas, and precursor
lesions associated with them.

Studies have shown that tumour stem cells significantly affect the tumour's size, the progression rate,
and the regression degree after treatment. Tumour proliferative activity, apoptotic status, and tumour
stem cells are thought to be associated with poor prognosis and drug resistance in cervical cancer.

All of the above confirms the existence of a complex regulatory mechanism underlying the
development and progression of cervical cancer. Therefore, detecting biomarkers for each stage of the
disease is necessary to improve the current knowledge and develop methods for early diagnosis and
therapy in the future.

Keywords: cervical cancer; adenocarcinoma of the endocervix; progress; metastasis; molecular
characteristics;
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Abstract

The variety of Japanese camellia is to perform qualitative and quantitative analyzes of
anthocyanins pigments in the flowers of various colors are reviewed. Four variety of Japanese
camellias of different colors were taken to analyze from the Batumi Botanic Garden Camellia japonica
,Margaret Walker” based on the research results it could be concluded that anthocyanin’s composition
plays dominant role in flower coloration of Japanese camellia. The highest amount of them is detected
in Camellia variety “Margaret Walker” - G (410 mg / kg); The lowest amount is found in variety
“Margaret Walker” - A (30 mg / kg) The anthocyanins cyanidin-3-diglucosideis dominant one in
both variation (A ) (85 and 75 %, respectively).

Keywords: Margaret Walker, flavonoid, flower, cyanidin-3-glucoside, cyanidin-3-galactoside

Introduction

The species and forms of Japanese camellia “Margaret Walker” are characterized with red,
pink, white, purple and other colors. A combination of various colors is also genetically peculiar for
them.
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Study of a flower pigmentation is very significant in vegetation breeding and is the key
in the flower color variation in Genetic engineering (Tanakaetal, 2008).

It is well known that the pigments and flavonoids determine the flower pigmentation. They
are characterized with diverse and universal function in the plant world and have the main input
in synthesis of anthocyanins, playing the key role in coloration (Bueretal, 2010).

Anthocyanin’s or colored glycosides are found in petals, stamens, fruit and other tissues of
other organs.

The review of the scientific literature on Camellias revealed information about high content of
flavonoids in different types of camellias (Camellia reticulate, C. Japonica, C. Nitidissima,
C.salienensis, C.hongkongensis, Camellia sinensis). 1ts composition is in peak when the flower budis
fully open (Xing-Wen Zhou et al., 2013; Ikuo Miyajima et al., 1985; Terahara et al.,2001, Yueh-Jiang
Hwang et al., 1992).

Two basic anthocyanins were identified in the petals of the wild ancestor of Japanese
camellia, mainly cyanidin-3-glucoside and cyanidin-3-galactoside, which participate in the
formation of the red color of the flower (Nobumine et. Al., 2010).

It is to be an interesting challenge to identify the chemical composition of the Japanese
Camellia variety flower of intense coloration and to study biological peculiarities of coloration
formation. Based on the above stated information, we decided to experimentally identify the color
formation and biological features of the most interesting flowers in the Japanese camellia variety.

Experimental

Four variety of Japanese camellias of different colors were taken to analyze from the
Batumi Botanic Garden Camellia japonica “Margaret Walker”.

The following color variations of the research species were included in the study: The variety
“Margaret Walker” (four variations):

A- White Petals with light red spots;
B-White Petals with dark red spots;
C- Light red petals;

D- Red petals;

Frozen samplers were blended to a puree using commercial blender. Subsamples (5 g) of puree
were then homogenized for 1 min in 20 ml of extraction solution containing by 70 %-ethanol (the ratio
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of sample and extracting agent is 1:15), first at room temperature, and then in the boiling chamber with
the same solvent. Extracts were filtered and the filtrates were centrifuged for 5 min at 5000 rpm. All
samples were passed through 0,45 um filters (Acrodist LC PVDF Syringe Filters Waters) prior to HPLC
analysis.

In cases of flavonols extraction of samples was carried out with 70 % ethanol. For qualitative
analysis following reagents have been used, and their composition has been defined by spectric method
by setting standard caliber curve. Flavonols quantified as - rutin (400 nm), anthocyanins quantified as
— cyanidine-3-glucoside (510 nm). The results are shown in tables 1. HPLC analysis of flavonoids
Samples (10 pL) were analyzed using a Waters HPLC system equipped with a model 525 pump, UV/Vis
detector. Separation was carried out using a 4,6 X 150 Symmetry C 18 column (Waters Corp, Milford,
MA, USA) with a 3,9 mm X 20 mm C 18 guard column. The mobile phase was a linear gradient of 1 %
Phosphoric acid (A) and Acetonitrile (B) from 0 % to 10 % B for 0-10 min, 10 % -14B for 10-25 min,
14-20 % B for 25-40 min, 20-0 % B for 40-45 min, , at 1,0 ml min-1. The system was equilibrated for
10 min at the initial gradient prior to each injection. Detection wavelengths used were 510 nm for
anthocyanins and 370 nm for flavonols. Total anthocyanin derivatives were calculated as the sum of
individual anthocyanin. Flavonols were quantified as rutin equivalents.

Results and discussion

During the study of anthocyanins of the Japanese camellia flowers at least four compounds
were recognized in all research species. At this stage of the research two dominant compounds were
identified: cyanidin-3-glucoside (retention time 24.6 min) and cyanidin-3-diglucoside(retention time
27.3 min). The composition of these compounds determines the coloration of a flower, which ranges
according to the species and the variations. According to coloration of a petal these variations were
conditionally subdivided into four groups:

Margaret Walker-A petals are white with red spots. The flower of this variation contains low
amount of anthocyanins (30 mg/kg). The cyanidin-3-diglucoside is dominant (up to 85 %) as shown in
Picture 1.1; Table 1.1; the petals of the of Margaret Walker-B flower are white with dark read spots.
The composition of anthocyanins is higher — 60 mg/kg. The cyanidin-3-diglucoside is still dominant
there (up to 75 %) as shown in Picture 1.2 Table 1.2. The composition of anthocyanins in the flower of
Margaret Walker-G Créches 410 mg/kg. The dominant anthocyanin is cyanidin-3-diglucoside - 88 %
as shown in Picture 1.3; Table 1.3. Margaret Walker-D contains 560 mg/kg anthocyanin and the
dominant anthocyanin is still cyanidin-3-diglucoside - 88 % as shown in Picture 1.4; Table 1.4.
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Picture 1.1 — the flower anthocyanins chromatogram of the Margaret Walker-A variety

Table 1.1. The chromatographic characteristics of the Margaret Walker-A flower anthocyanins

SampleName Acq Method Injection Channel Column
Set Volume Description Type
3 | Margaret Walker - | Anthociane 20.00 W2489 ChB C 18,5um
S CH3CN 524nm
Name Retention | Area % | Amount | Amount | Units
Time Area 6.0.
1 | Cyanidine -3-glukoside 24.683 15991 14.57| 438 4,38 | 3y/33
2 |Peak2 25.610
3 | Cyanidine-3-diglukoside | 27.338 93738 85.43| 256 256 |3p/3d
Total Anthocyans 310 30 /32

0.00257

0.0020

0.00157

0.0010
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Picture 1.2 - the flower anthocyanins chromatogram of the Margaret Walker-B variety

Table 1.2 -chromatographic characteristics of the Margaret Walker-B flower anthocyanins

SampleName Acq Method | Injection Channel ColumnType
Set Volume Description
3 | Margaret Walker -d | Anthociane 20.00 W2489 ChB C 18,5um
CH3CN 524nm
Name Retention | Area % | Amount | Amount | Units
Time Area 6.0.
1 | Cyanidine -3-glukoside 24.356 138723| 25.20| 150 15 mg/kg
2 |Peak2 25.610
3 | Cyanidine-3-diglukoside [ 27.027 411867| 74.80| 450 45 mg/kg
Total Anthocyans 600 |60 mg/kg
0.0707 %
0.050] E :
. 0:030* E-n g
-

T T T T T T T T
5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00
Minutes

0.00

Picture 1.3 .— the flower anthocyanins chromatogram of the Margaret Walker-G variety

Table 1.3- the chromatographic characteristics of the Margaret Walker-G flower anthocyanins

SampleName Acq Method | Injection Channel ColumnType
Set Volume Description
3 | Margaret Walker -0 | Anthociane 20.00 W2489 ChB C 18,5um
CH3CN 524nm
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Name Retention Area % Amount| Amount | Units

Time Area 6.0.
1 | Cyanidine -3-glukoside 24.668 | 289074 | 11.61 | 457,8 45,7 mg/kg
2 |Peak2 25.610

3 | Cyanidine-3-diglukoside 27.133 2201321 | 88.39 | 3624,4 | 362,4 | mg/kg

Total Anthocyans 4100 410 mg/kg

0.0901
0.0801
0.0701
0.0601
0.0501

2

< 0.040]

0.030

anidine -3-glukoside - 24.258

0.020
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0.000+

000 500 1000 1500 20.00 25.00 30.00 35.00 40.00 45.00
Minutes

Picture 1.4 — the flower anthocyanins chromatogram of the Margaret Walker-D variety
Table 1.4- the chromatographic characteristics of the Margaret Walker-D flower anthocyanins

SampleName Acq Method Set | Injection Channel ColumnType
Volume Description
3 | Margaret Walker -3 Anthociane 20.00 W24389 ChB C 18, 5um
CH3CN 524nm
Name Retention | Area % | Amount| Amount | Units
Time Area 6.0.

1 | Cyanidine -3-glukoside 24.257 1311251 7.72 | 3474 43,2 mg/kg
2 |Peak2 25.610

3 | Cyanidine-3-diglukoside 26,817 |3333439| 82.69 | 3722 463,1 | mg/kg

4 28.951 | 214374 | 5.32

3] 29.702 | 172200 | 4.27

Total Anthocyans 4500 560 mg/kg
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The highest amount of them is detected in Camellia variety “Margaret Walker” - G (410 mg /
kg); The lowest amount is found in variety “Margaret Walker” - A (30 mg / kg) The anthocyanins
cyanidin-3- diglucoside is dominant one in both variation (A ) (85 and 75 %, respectively Composition
and spectrum of anthocyanins in camellia variety is genetically programmed process. Camellia as a
cross-pollinating plant and compound heterozygote is highly tend to impact of the environmental
factors (temperature, nutrition, chemical and radio toxics, etc). Therefore, as a result of mutation the
anthocyaninsare changed as well (both quantitavely and qualitatively) that is finally reflected in the
flower coloration.
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JOmbogmmo gbmIgEHMmoGo 2960350GHgds, MMM 3 9bmIgEmomdol dlvydvyds dodobsty
396LoLEAWWO sbMYdS, BMIgEoE 30LEHME MY boliosMYdS 9bMIgEHOOwIol LEO™Isdo
35090000 XM JO0L SOLYOMIOm, 8500 FMMOL 3EsHBIMNMO MYXMJOJOOL, WOIBMEFOEGHIOOU,
9B0bMmxBogdols s WoIBMOPYYOO BME03YJooLyg 30. JOmbozmwo 9bmdg@Emodol
0536mBEGH0Mds Moy bbgoolbgs  30Bgbgdol  godm.  353096@GS  IMIZglmds
b0d3GHMIMS O MWEOPIM0000 FobobOSMIOIWGIO 5MSL3Y305303496M05. F0IOMBOMEMYOMEOO
23000m33w9g3s  bdoMs 96O 9MoL  0bxgmMTsGHoMwo,  MoYD  3s0mqbgdol  BgEglmds
305399 303060905 05. JO™bozmwo 9bmIgBHmo@o 990dgds 0536mbEG0MEIL
30LE9gOML3M300m, 96EMIxEMO0MTOL B39E30RB03MNMO (330 gdgd0L 4odmgegbols Loggwmdzgu by,
HMAMO03 3960Mm3560 96 oRMBMMHo 303909005, BEGHO®MIMEo JJdM3905 S B03MHM3ME039d0.
3sHIMMm0 MX MO0 30LEGHM3IDMLWMY0IMH0 0©IOGH0R035305 §BMIYEHMO0wTol domBLool
600939080 gobobogds JOHMmbozmwo 9bmdgBHMo@ol ©0sabmbBozol MmdM™ML bEsbsM@s.
3MLgdMdl  303mmgbs, GMIwol  dobgwzomss  JOMmbozmwo  gbmdg@®modo  Tgboderms
053930060900 04mb 96 ™IgEHHOMBMIb, MMd3s 98 B0FoMHMMEGOOL 33093900  do0sb
fomos. JOHmbozmwo gbmdgBHmodol 39MLoLEIDbE00Ls s 3MMYMgLool Ly30MbOL FoMmdqgdm
3MLgdMBL 456Lbb3539do IMLOBOYDJO0, MroE TEHJd0M 33109390l FMOMbMIU.

13533560 LoEY3900: JOMbo3 Mo 9bE™IgEHMOEGEHO; 3 sHBINOO MY MG IOO;

J0Mbo3Mwo 96mIgEHMOGH0 2560050FGH 0, MMM 9bmIgEmomdol Alvdyds dodpobaty
396LoLEAMWO sbMYdS, GMIgEoE 30LEHMEMP0MMI© boliosMYds GBEMIgEHMOMAol LEMMIsdo
3bgd0mM0O MY MIJOOL SMLYOMOOm, oo FMOOL 3esDBIMNMO YR MHJOJOOL, WOIRMBFOEGHIOOU,
9mBobmgBoEgdols s  OIRMOEMMO  FMer03Egdolsg  30.(1,2) Ubgs  3obGHmemyom®o
35bsL0sMYdWgdo dmoEs3L HBgsdocrmen Jgdm3qdst, LEG®MIoL 108330030l FMToEJOLS S
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96039 EHM0mdoL g30mgEr0wdols s BLEHGMIOL sMLObIOMbME OFYMHYE0E0SL. SGLYdYO
Bogdomo 3OmEqbol asdmdfzgzo JobgbBo dmEwmdg @Ebmdoo  v6 ML,  JOmbozmwo
9639 EHMoE0L d98mbggzsms Bsffowo Hgacmglosl gsboEgol s6EH0d0MEH03MmmMIMs300L 90 Iy,
oL LOxMdzgwby3 Tgbodwms 0bxzgd30MMO  9GBHOMEWMPOS 3035M9M.(3) Tgdmbggzoms
bsfoero, HmIadoz  OBoLEBHIBGMWos  BGHOBOME03go0L  F0TsOm,  LogsMsMme, Ubgs
9GOMMR09M0 5296@0L Imddggdom bolosm©gd0sb. X gM-xIJOMDdOM, OSFOMLEMGdOLIMZ0L
g439wsbg 96093690356  300GHIM0MBs© 0mzwgds 9bMAgBHM0MAoL LEHMIsdo I sHIMMo
WORIOIGO0L  5OLGOMDs.(4-6)  3wsBINMO  MxOgo  [omImoygbl B odgmaodol
0539096306090 BMMASL, OMIGWLE 9936 bIMO FMbEObmML 03MbmawmdEwobgdols, 6w
3b6GoLbgMgdol Ho0dmddbs s glsdsdolsg, BsMmmewros 37dmeme 0dmbodg@do. JHmbozmwmo
96039 BHM0E0 bIoMs LMEomIds MBsymRMdLmb, 96MIGEGOOMBMB, 033esbEsz00l
©5M039390m506, BL3MBEHBNE FVBMOEMB, 1TYbM oMY JOJOMD MMYMOOESS 361993esa3L0,
65506930 FIMBOsOMBY; 51939 MBS HOETMOdOEgdTo bgMbIEIMH 593500 J09Ob,
3o dm®0ob 3960396GHM03MXM6 g03MmIss300Lm6 (1, 2).

bmgdomds 3OM39L90ds, MHMAEGdOE sD0sb6gd9b 9bEMIgBHMOMToL O, Fglsderms ds3egbs
0Jmbomb 25659mz309M9dMwo 339M3LYROIOL 033esbES30sDY, F90gRO© 30 bsgMBMdS b
13MbEHB6MMO 33MOEOL FoBYHO FobIL (3, 4). BOBOMEMYOMEMs, JoEMIGEMOMTOL LBHMA>do
296053193905 Bbgzsslbgs FHodol 03bm3Ma39E 0G0 Mg Id0, do0 dmMolb d969d6M030
309900 (NK 9% 6900900), 35360mx353900, T-1x 090900, 5goGOH™mEz0wqdo. gl d9050099bemds s
PRI M5mEIbMds 033wgds FPLEHMMOMOO 303wr0l 29bdsgemdsdo (7). 3506 GmEs
3OMWOGBIOIB30ME @O SOOI B930IAHMOME BB J03ME0GJOOL  T9I339WMdS 56
509953905  LEAHMMINMOo YxMHggdol 10%-b, dsmo MoEbzo OsGHMWIE 0doGJOL o
19309BHMOMO BsDOPID S Fopowo MBGdS 33056 BY3MIGHMOM BB S MOLYYEMdOL
59N 39MH0MEJ0. 53 YYRMHIOI0 BBO3MIMWHF0JOOL (303-ITMIOWPIOIMWO (33COEYOS
39005909393 OL 05859mdL 083w sbGHsEool 3MmEglido. sGLYdMWO 33193900l dobgzom,
960M3gBHMmomdol  wgo3MmEOGHMM0  3M3MWO30s  IMMY30©039  B3MBGHBWMO  sdMOEJdOL
d900bg935d0 933900605 2oblibzo30090s 08 Joegdols GgLsdsdolo 3m3Ys300LsRsD, MMIgdos
Bogmall 300599 0b6560FMbgdab. 9bmIgEMowmdol LEGHMMIsdo FoMdmpygbowo  0dmbmemo
IRXOIOMO  3m39wo30000, NK-m690gdols o 3esDdNMmo  Mx69gdol  gsBOowo
5mabMmds  SbMEoMmIOME0s  IMOY30©039  B3MBEBMO  BMOEMB,  033esbGszo0l
390 gd@MdLmsb 96 IN VItro go659mx3096M930L  Fotqdsgdermdslmsb. bmyswaw, bgdmm
blgbgdmeo  dobgbo bIoMms Mol Bsdgomlbml  sbs@mBom®o  ©gngdEHJoo, ddmdob
3900m@E030L (3300900, Lolbol d9gEgdol IMP39390, OMYMOGd0Ess C ool
©IBR0EOA0, goabol V g35d@mcmol 8993300 s sbGH0RMLBME0306m0 Lob®mdo. mmdss,
U3MBEBMHO VMOEGOLS s HotrmBodgdgwo i Vitro obsymzgogmgdols d90mbggzgdol 50%-do
360 Mdgdol dobgbHo smblbgeo MBgds s Fgoderms 93938060930  0yml  JOHmbo e
960MgBHM0GM6.

Georgian Scientists/JosGmggwo dgsbogdgdo ¢. 6 N 3,2024 | 91



Mbogmxymds  89smgd00m bdoMo 40b693mwmyonMHo 3OHMmdEgdss, GMmIol bobdoMgs dmeEMm
9080 056omsb 085@ L. 33¢9390Ts 3bsYM, BMI JHMboZMwo 9bE™IgBHmodol LobdoMy
»bsgmam 35309639030 dgemygmdL 0,2%-sb 46%-0009. 330793900 51939 OPIBOWOos, M@I In
Vitro  gobogma09mgdol  890amd  033wsb@ogool  ©gngd@gool Omb  Jdmbozmaro
96MIgBHMoEOlL bLobdoMg dgoygbs 14%- s gb™IgBHMmoEHol d37Mbsemdols d9damdo
00356353006 Bmyso Fsh396909eo 11.5%-I5 s0fig3l, Mog Ls3Tom© B0 Foh396939¢00s
296Lb3539%00m 08 Fgdmb3z939d0LsYb, Loss 9BMIGEHMOEBHOL sOLYIMBS 56  LEEHVIMIYdS
(32,7%) (8).

MBS 500b0dbML, MM 033esbESE0 Fo0Tmogbl desliGMmEolELS s 9o MIgEHMOMAL Fmmol
3003 9JbMo MOD0IOMJIgJOoL dggalL (9). 99 39380MHT0 vedMsgz0 Lb3sLLIS Labogbowrm
2355 dmbsfoegmdl o HomBs@goro 083¢sbEsEoolomagol 9930w gd9gwos 9bmagEHMomdol
99L50530  BEYMTsMYMDSTo  SMBYGOMDs. g SOENVOWMEMO BBl  BsMGH035®  Fgodergds
©506MM39L,  OHMamEOE  9ddMOMbMo  olg  gbMIgBHOMo  BodBHMMgdol  gogwrgbom. 50
990bg935d0, JOMbozMwo gbmIgEHMoGHO JMm-9Om0s, M3 5x8gMObIdL  9b™mdgEHMomddo
o35G 083WbBoE0sL.  BMY0ghmo  ImbsBOYGdom,  bmMgds  Tbmem©  GHM0RIM0S
3930900 OO0 O MORBODIIMwo  FM3wgbsms MBI I3@dOLS.  Tg33¢ 0o
30™306900L s Jgdm306900L 11g30rg305 Mo E3L (330 gdJIL Wg03M(30GHJOOL 3M3IEs305d0.
QB mO0 9yMIsMgmds, 0530l FBOO0Z, 93w gbsl  HIBL  LsIgz0WMLbML  3FIZoE MDY,
Y300 DsE00L 3OMEgLd0 96MIgEHM0MAOL BbJ305Dg, 39L3MWMDIE0sDY. 89356

OOl 0005dMOL 9 BHMBeQ0s, O3  MMEBOWIdI0 BdJHME0S  [o®Bs@HgdvIeno
00356¢3)5300L5mM300.

OMamO3 HBgdmo 500b0dbs, 9gBHOMEMP0s 98 35MEPMAO0L 3093 JOO boogm SB3gdEo0s.
960M39BHM0MoL 3w EHMMJOMD ©s3530060JOM0 OEIMIBWEMSF0 sOLYdIMwo dmbs39dgd0
153505mMd.  JOMbozmwo 9bmIgBHmo@ol ddmby Joergddo 9bmdgBHMomdol dozMmdomdo
§ oMMy gbowos 90gao dod@ghogdoom: Lactobacillus, Enterobacter, Pseudomonas, cos Gardnerella
(33.21%, 7.17%, 7.32%, o> 6.91%, dgbodsdolsa). sbglg s0bobodbsgos E. faecalis, Streptococcus spp.,
Staphylococcus spp., Mycoplasma spp. s d®sgsero bgs (10). Gardnerella s6 gerobgds x 563G mgeo
Joegdol  Logmb@GHmMmem  608439dd0. sbsEMYOMMo©, 30©Ig3 JOMO 3330l dobggzom,
JOmbozmwo  gbmdgBHmo@ol ddmbg bsgmgm dJowrgddo gedmgzwgbogros  Bifidobacterium,
Prevotella cos Gardnerella, ®og 56 5006036905 JO™bozMwo gbmdg@®modol s@dmby »bosymaum
Jowgddo (11). Ubgs 33eg390d0 swbodbmeos, ®mAd Gardnerella, Klebsiella s Streptococcus
500 0bMds 9339000500 0ym 8tds@gdero Mbsgmam 353096¢ s 96magE Mol doM3EoEgddo
(12).

960MIgBHMmomdol  3MEGHWOIOoL  BolLowgds©  godmYygbgdEo  BHMOOEOWO  FgMEYdOL
39092900  dMOSBHMM05-5dMI0ION0s. MNBOM F9BH0E, WOoBHIOSGOMSdo  FmEgdmerds
9mbs390900s 9B396s, BT 359005 MMH0 @S 9B MEFIMZ035¢ MM FogMo3bom dOBAMEMGOS
3900MH03bMEo 56 5MHOL, MMbESE B3gE0sW MO FMFYMdOWMDJOOL 45dmYgbgdolisl, MM®gLoa
300 Mdg6 LBsdMbMsb s BEIZ0WMUBBML 4gE ™Mb 3MBEIIEHOL 153000 530egdSL. Lodmermm©
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30, 960™IgBHM0mdol wOHMdo 06539d30M0 9396GOL IIMBLEBHMOMYDS Lsg 96 60dbsgls dob
3500 9bMdL. 9b™IgBHM0dol 60dmdols TgaMmgzgds gbmdg@®mowdol wMmdo 0bggdsom®o
39295900 459mb309gbs 0635H0M0 FH9dbo3ss, H®MIgEoE BMyxJH HPNME0 S 833036901 0s.
000LOMZ0lL, OMI 306 0469l  s30gdMo 9B MIgEH®OMAol 60dMdgdols  LsFoMmgds
JOMbo3mew 9bmdgBHMo@Bg LogF3m 5b 59356 990mbg9390d0, 350m3zegre 0dbs 3530bsemMo
5 96MEIM3035M0 3MWEGHMOJOOL Msbbgzgcs 9bmIgBHMomddo sOLgdMw 0bggdzom®
52956390056,  50b0gbe 330939000  A5dM3w0bs, ®MI 3MBOGHOWMO  Foa0bseHo
960M(39M30350MMO 3N EGHOIO0L  msbbgg®s  9bmIgEBmomdol 3 EHMM9dIN6
©59m30009090s 153MNMM03 06639306 9396@GDY. 9bMEIM3035 Mo sObol 60dxdgddo
LogOOM  3MB3MOBEHMds 48.3% T9oa9gbL, MMIEs 83390000  2oblbzsgwgds (39 3gw9ero
mM960dol  dobggom.  Fogowomobomgol,  Staphylococcus  spp.  odsmo  3MBoGH0MMO
96MIgBHMomdol O3 9o F9dmbggzedo 96  25dm3wobs  ™sbbgg®s  gbmigdzoduols
3MGM9030. 530b Ls3oMOL30MME, 3Mb3MMEIBE MBS Fgoagbs 100% s 58.3% C. trachomatis
> U. urealyticum 899mbgg390do. bosdmEob smgdmmo bodmdgdol d9dmbggzsdo  Logbomm
05bbg390Ms 0oym 50.2%, dghygmds 0%-esb Staphylococcus spp. dgdombggazsdo, 16.7% da 48.8%-0¢g
C. trachomatis gos U. urealyticum 9g80b393903d0. 9J9sb 458m30b569, 563 393065 MM0 o sOG

960M(396030350MH0 3MWEHNOS 56 500l L0y M 9B MIGE®0TOl J03MOMBMEO GOl
36OHMabmBoMgd0Lsm30L.

0935635300l ©IR9JGHJOOLS S 96T GO0MO B3MBEI6MMHO SdMOEHIOOL dJmbg 353096@9dd0
96039 BHM0EGB  ghmo  Ls3dsm@  bIoMo  Jsmmemoss  9bmIgBH®modol  3mer03gdols
sMlgdMds.  Lobbewdowgdo  3600369cm356 MMl 05859mMdL  sbngdom  3MMmEgldo s
5053000MmMo©, §oMMoygbl 3me03g0ol 300b303w FMOHBMEMA0NE ggdgbdl, Bsbsbos
QOEO 35¢0dM0L ddmbg Lobberdowgdo gMbdsome dMgdo. BmyoghHmo 33930l dobgz0m,
3003900 d990bg93580 go8m3w0bs 9d@0cmo 9bmdgEMmo@ol bodbgdo. dmeodms bsfowdo,
96039 BHM0EOL  5OLYIMOOLLL 3oLIMWMMO (3300 YdJO0 3O 43TMZ0bEs, 900boTBIOM©
dbmmE bobbedowmgsbo ©gMHdol sOLYdIMDS, M19d3s, 80bgs35@ 5ToLY, 3MEP039d0Ls
960M39BHM0E GO0l MobbggMol 890mbgg3900 9930w gdom dgBHo 0ym, 3069 99dmbzgzgdo
LolbEdo™3560 (33e00g39d0L oM gdg. b Bod@EHo 5394sMgols 303mMYHsl, MM 9o ™mIgEH Mool
3030 dqLodems 0gmb ge0-9H 0 00 3300 gdsms b3gdBHMTdo, Gmdgwoa 0fj393L JOMmbogmwn
960mIgBHMoRL.  9bMIgGHOWMWo  3MmE03gdol  dJmbg  Mbsgmxzm  Joargddo  3o@™30bgdol
39BLO3MMEMGBOm 30 06BHIORIOMB-y, 50 EMbOL godm LgsMVMEMs Tomo  SBMGdOMO
9GOMWMY0d. 58539 3393900l dobg3000 9bMIgEHHM0Tol MW OO DM, MoE 3039l
3boloomMgdl, JglodeErms gMEMOEIE 0g4mlb As630MHMdJdIMWO SBmGgdomMO Mgod3oom. 50bodbrmem
331939030 6sB39b900s, GMI  Lolberdomgsbo  (33¢00gdg00  dE0ge  BOHEOL  sboero
Lobbedowwm3zsbo ©gMdgdols s 3mo3gool 2sb30msMmgdol MoL3L. 3 Lrgbs®ol dobgwzom,
05350 3003900 56 [oMImoygbgb Mbsgmxzmdol dobgbBL, 5MH539© 9M056 3oL3MMm3smools
390930, 53 ™s30L ABO03Z, BDIBoMO 96 9FHMOINEMOO gBHOMEMYO0Lss. sFom Fg0odgds
50bLbsL 30399 Togdol d90amao ML MdgdOL dorswo dsB3969dgwo.
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5MLgdMBL  303mmgbs,  M™Iol  dobgwzomss  JOmbozmwo  gbomdg@Emo@o  dgbodwoms
05353006900 0gmlb  9bE™AgBHOHOMBMB, ™mMdEzs 98 F0TsMmMYEgdol 3393900 do0sb
d0oc0s. sOBYdME  33eg398d0  50bodbMEos, MHMI JOHMbozMwo gbmIgEmodol Lobdotg
3930900  Foso  0ym  gbmIgBHMombol  dJmbg 35309639080,  goblbzsggdom
96MIgEHMombol sHIJmbg g0mbggzgdologsb, 39Mdm© 9bMIgEHOombol Jgdmbzg3gd0sb
52.94%-80 5000603690Mm©5 JOMbo3Mwo 9bmIgEmoGoL sOLGdMBdS. JOMboZMwo 9bmdgBHModo
50060365 | badolbol gbmdgEombol 89dmbggzoms 40.0%-do, Il bserobbols 9bmdg@®ombols
d9dombgqggzsms 50.0%-3o, lIl baerolbol gbmdg@®omBol dgdmbggzsms 70.0%-do s IV botolbol
96MIgEHMmombol  9gdmbggzoms 46.7%-0o. 50bodbmwo  85B39690¢gd0 o6 3MEOIOMHYOL
U39 0sLMSL s PMTS Yo MIYEHHOMHBLO IBOBYDS TglsdErms 56 ogml 39380600 JHMbo M
960MIgBHM0E™B. 58  Fggaqdol  dobgzom, JOmbozmwo  9bmdgBHmodo  dgbsdeoms
§o60mo9bgl  9bMIgAHMOMBOL  ITM30IOIE  FIONMWGIL 9B BoBoemo  ogmb
960MIgBHB0omBol oM gbgHdo, M6 go™IgBHOMoBH0  5©00bodbgds  9bmIgEHMOoMbBOL

306390039 LZHOOSBY.

3@5DIMNMH0 MX 9900 OHME0 GG M30996 9bEMIgEHM0MITo gobolsBr3zMgds dod@gMogdoLs S
boHomdmgdbowo  Bgm3wosBommo  MxM9ggdol  gwodobszosdo. mmdzs,  JOH™bo3Meds
960M3gEHM0E s dgbodwrms 4965306MHMdML LoALogbol 4963056Mds. BMYSsE, Jo™IgEHMombo
56 §o6dmogbl LodLogbgl, Foa®msd 35316 LoALOZbOL 9B SLEsBOMGdOL 3OMEILL. Mdgbodg
33193580 50b08dbos, M 08MbMmHO MM IOOL WsLBH0OMDdS Lodlbogbm®Ts dMm3gLds
99LodMd 3030L LOLEMPIOWME 25dM0Ygbmb. sMgMe 9ES3BY Bmgdomo IgosdmMmgdol (IL-
12,TNF, 396305000 6959&0we00 Lobgmdgdo) Fo0do Homdmgdbs s5d&Howcmgdl 50 s3@o30® 0dwbm®
35LPbl, 505 IMIBEPObML LodLOgbMHO MY MIIdOL ger0dobs30s, 135, OMAMOE 50dMBBS,
31939 99mdeos bgo gfyml  6gm3wsbome  GHOMIBLBMEOsE0sL.  bod30eMLbML  MGMmdo
JO™bo3zMeds  9bmdgBHmo@ds  dglsdwms  bgo  Fgmfyml Bea®dserdo  gMEBHMm30mm0
960M3gBHMmomdol  GHMBLBMOTo3008  9bMIgEHOHoMbBM  Jumgows®, MMIgEbsg 9deros
d9bx 0l PO®do 0b635B0MYds.

3309390000  ©5gb00s, M3 9b™IgBHMmomDBLs ©s JOMbozmw 9bwmIgEmEOL duyozLo
0899696M0 53Mmbo 25566050. Fog90mOLMZ0L, B “x®9gdoms s 9bmdg@®mowmdol LMo
35Bdm303gd0m (ESPCs) mBggmmm 0bgow@®msgos s0fgmowos mMogg 3MmEglol Ml
BMQ09M0 3OMBNGOoMN0 30EMI0bOL Mmoo FoMdmJIbols 3o6MoegEMEms©, HMYMOIOO(359
IL-6 > TNF-a. IL-6 36md00s Gmamea 1dhonsco B vxdgoqdol ooxgmgbzo®gdol goddmeo,
05906 G TNF-a 2965300m390L 9bmdgEHMHodol x06M330m356 Mx69gddo wMmIsIMO
BGHO™AB0L B3omLobmgBL, M3 9bMIgBHOME MXMIIOL AoMJIbOL IBMEWozIMS30ME
BPmEH0350, Mo  Igloderms  gobgl  dobgbo  9bmIgEH®OMIoL  dmErodmbobs  (13).
39O MMO©  5d0oLS, DBMPOgHMO 039bMA MdMEobol  Fo@do gdudtdgbos (I9GL, 19G2, o
d9Lsderms 1gA) sbgzg BJoMms 3wobogds gME™30me 9bMIgEMm0mddo 9bMIgBMmomboLy ©s
JOmbozmwo  gbmIgBHOmoGHoL  MbssMLgdIMdOLLL,  Mo3  2ob3omMdgdIMwos  LmMgo
96™3gEH@Modol  LEHMMINo  3eaHdmEo@gool dogm  1g-9dolL  FsMdo  gudcmglooo  (14).
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233O  sbmgdomo 3sbbo  3m@GHIbEowMs Fgodwgds 93938060 gd Mo  ogml MO39
Q5535009000 50dM 39690586 S 3MMYMILOMGOLH.

Lodbogbol  3MMYMILOST0  F03OMOOMIOL  OMEEO  Y3gmeHg  J9MPo® MOl Fgbfiageroo
30mO9JGHMo  390306mdgdol  dgdombggzsdo, Gs  @Mmbyg  oldombo  ofj3g3L
05092009090 3039bLogro Lobgmdgdol 8993060905l s Jggys® Sbmgdomo 3MHmEgLol
3963000905l (15). 9bmdg@®momdol  3odms  sbg3g  SLMEOMmEGds  3OHMIbmgdOom
900356 9MdJOMsb. ©5dgb0dg 33e935d0 Fgbfageroos Lsdz0mUbML do3MHMdYIEo QsM9gdm s
dolbo OHmo LodLogbols Asb30msMgdsd0. 9bMIgE®mowdol Lodlogbol sbmgdomo 3MHMmzowol
239035¢00l{obgdom, gs8mmJdmos 303MmmgBs, GMI 5303093056  3OMEYLYdTo  SOLYGdMBL
30360 Mdmo 3m33mbgb@E o (16).

JOm™bo Mo 9bmdgEHMmoE0L o0sbmLB0MGds G Lbgsabbgs dobgbgdol asdm (10, 13).
353096GHms  MIM3glMds  MLoA3GHMIMS O MYGHM0PIO0m0  FoboliosmgdEgdo
3M5139308303605.  F03OMOOMELWMYPONMO0 45331935 bIoMIE O ML 0bRMmOIsEHoMwo,
5096 350096900l MTgEJLMdS 5653 EH03060JBS0s O ITGHJOOm, b MIgEHMOMIol
6039900l 509d0Ls, gmdEgdgE0s olsenol bydz0wMLBML ygwol s 353065 MMO B ™mOHom
©5006d99MHgd0lL 3609396305, JOMbozmmo  9bmdgBHMo@o  90dwgds  ©0sbmbiGoMogL
30LE9OML3M300m, 9B MIgEHMOMIOL 13930530300 (33K0GdJdOL 45dm3wgbols Loggwdzqgw by,
OHMYMO0E5S 39OM3560 96 oFMBMMHo 303969305, LEHOMIMwo Jgd390s s F03MMIME039d0
(10) 033, 30LEBHIMMLIM300L OsRBMUEH03MMO LoBMLE) OTMIOPIP0s M3IOSEHMMOL
390m30gdsbg  (17). 3wsBdnmo  Mx®ggdol  30LEGHMISMNMLWMY0MOHO  0IBEHOB0ZSFOS
960MIgBHGomdol  domgxbool  Bodwdgddo  dsbobowgds  JOmbozmwo  9bmdgBHModol
©0536mbEH030L MJOHML bEobsMEs® (18). 3esbIMmo xMgIdOL 0IbEHO0R03530s FbmeEm©
B39 gdc030 Jumzowol  dgmgd3000  MOYWos. MMIEs, ©XJIY 99350 I sHBIMEMmO
X M90JO0L 06530EMSGHOL 30LEHMEMA0M0 F9z355900L bEHIBIOEHODBIIMWwo Fgmmgdol
6530 90mds o WOEGHIMGHMMF0 FGIMe35HgOME0s M53Yb0dg 350056F0 (1, 2). Bmaoghmo
33G™M0l sHBOom, 96MIgEMm0Mdol domBLogddo gMmo b M8Ibody 3w sBIMGmo YN Mgl
3MLgOMBS3 30 1S339M0Los JOMBoIMEo 9bMIgEBHMOGOL ©0sABMBOL  ILEEILEMYIESE,
bsfoero 30 o0hbg3l, MM SFoLsM30L 9930 GdJW0s 3 sHBINOO VX MJOIOOL 4503390
50096Mmd0L 5OBYOMDS. oM 5oL, 3 sBIMEF0GJO0, MMM Hobo, OO MXMIIO0,
Fo@oo  B0MHM3/30GHM3WIBINOHO  MobsBIMOMIOM,  BIBMBOMMO  30GHM3WsHBToMS S
doMm3zdo  3949mHmdOmds@Gobol  “Lssmol  30539MdwsGol  dbasguo”  (clock-face)  (19).
3@sDInE30BHJool gl FOBMEMPOMOHO0  30LPMMGOJO0  Ym3gm30L 5O  3eobgds
9030mL3M3MNo  Qs0M3IZY30m,  MBEASD  3WIBINOHO  MxMggdo  BAoMs© 35656
960™3gEH®0wdol LEAHOMIMW BOBOMIILAEHIOLS S FMbMbEY3gsMmE wgozmEo@gdlL (17).
039bm30LEHMmJodommo 3300935 3ersbIMEoGMMo  Fo639Mol CD-138-0L @53mygbgdoo (51939
gbmdowo  Gmamez  syndecan-1,  GHMobLdgIdMbMo  BHo3ol 39350960l LyEgzs@ol
3OMGH)MY03560) 90955050 Y39 sbg Ls0FgE™ S EOMOL  EsTBMYSZ0  LOEOSYOMLEHOZM
9900™M0s. 6583969000, ™A CD-138 039608909035 453090000 3MI6Md0MY s B3YEOBO 3OO0

Georgian Scientists/Jo®mggwo dgsbogdgdo ¢. 6 N 3,2024 | 95



OEGobme  39dsdmdbowoboms s gmbBobom  Fgmgdzol IgmmEmsb  dgsMgdom
(Ba®dbmdgemds, 100% 75%-0b {obsswdogy; L3ggox03MMmmds 100% 65%-0L §obsswdogy) @
boL0SMYOS Bo3EIOO 9330603909 FMEOOL (335¢0 05 MdOm (93% 47%-0L Fobsomdwgy). o0
9439wsx360L 80bgs3s®, 3330l gl dgmEo Logdmbowom Mbs 0dbsl asdmygbgdmeo,
650996 3sHIMMO MRMJIdOL Qo0©s CD138 gdudMHglomgds 9bmIgE®0dol g30mEMHO
»x 9900l 3 sBINM 39adM6sBY3, MT53 gladerms (30-5IO0M 990 35dmofigomb (19).
99L50530BOE  JOFIODEGONIE0S 3ESDBIMMO YR MJOJOOL 45dMm3egbols sbowo gbgdol dogds.
Multiple myeloma antigen 1 (MUM-1) sG0ob gogs, Gemdgerog bm®mdsdo gdud®mglo®gdl dersbdmem
X 0909030, 5JB03060909 B s T-9x6ggddo. 6563969005, Mmd MUM-1 0o bsFo®os B-
MROIOJOOL 296300509008 BMYoghm  LEBHOsDY, Tsom  JmMoL  Ijoxg B-mxc9ggdol
0x539M963060900L5mM30L  BEGH0YYb-053MMPE0MPPI  3EsDING  MXOIOS©.  T90gd30L
59539000 gdbozol LsFommgdol Asm3zseolfjobgdom, Fglsdwgdgeros dgdmfjdg MUM-1
09996m30bGHMmdodools LyMRJO0bMDS 96™3gBHMHowdol 3sDdMEo R M9JO0L
00096¢0%3035300L5M30L.

JO™bo3zmwds 9bmdgBHMo@ds s1g39 dglodwms IMM30ML 9bMTxEMOwdol 3m®mAMbiErmEo
3OMR0Wo.  JuGHOMAPMwo @ 3OMPIBEGHIOMbMo  ©9393GHMOJO0L  MomEIbmdoly o
0565835 MBOL (330 gds S 96 MTgEM0dol Lbgs Lsbols oM@ MY09d0 15939 39b30MHMOdME
B5gMBMdS, 599bmE95 s FgbLEMWYSEMEMO IMM393900. JOHM-9OH® 330093500 JuBHOMYIbOLS S
36O My9gbBHIMMbol  M9393GHMM900L  9Ju3MGLos gbEMIgEHM0MToL X 0M33wPOLs S LEHOMMIM
IR M9OJOT0 2530WGI0M FoLow0d JOHMbozmwo gbmdgBModol 9gdmbgggzsdo goblbgogzgdom
LogmbGHMMM™  XamRoLsdsh.  3mOIMbMmo  ©9393G™MM9d0L  9dudMgbool o390 9dOL
3999w gdMmds  3090mMgOL  9bMIgEHM0MIol dmIFoxzgdol ©IBRIJAHLS ©S dELGHMEOLEOL
0035635300l 99w gdMdsDY.  999ob  498mIobstg, 9bmMgdol s QIbLLMMMIGOOM
ORMHMMHO sbmgdoL sMLGdMdS byl Mol 9bmdgEm0dol X0M330gdLs S LEGMMAME
MXM9090d0  JBEGHOM™AI60L  ©93E93GMMGOoL  9JudMgLosl.  3OMAEGIOMBOL  MHY393EHMMgdOL
5mbMds  ©s3M30JOMW0os  GuBHOMYIBMo  ©9393GHMMJO0L  9JudMLosBY, SToL  dsdm
3653303505 256594m5309690)0 33903EBYIXOJOOL 033 BESEF00LIMZ0U.

Ki67-ob  9dud®agbools  Lsdmoegm  0bgdbo  9bMmdgE®momdol  X0M33c0m3sb s  LEGHOMIwM
X 69090d0, o35 3MmOINEMWo Mg393EH™MJOOLS, 860369 m3bs Tomowros JOHmbozmwo
96m3gEH@o@ol  9900bg935d0  Lo3MBEHOMWM  XaRMb  FgsMgdom. sdMos©, Ki-67-0b
9Ju3MgLos  3MEGEoMGPOL  3OIMbMEo  M9393GHMOMJO0L  9JudMglool  0bgJumsb,  sbv
960™39EHM0w)30l 533096909 ImAFoRgdalmsb (20).

MOmamO3 339 9036086gm, JOHmbozmmo gbmdg@moGol  3gmLoLEIBE0s @S 3OHMYMmglos
0539300609005 MBogmBMISLMb,  9PbMIgEHOoMDMb,  9bMIgBHMOMIOl  SsEHO3ME
30396035D0slmsb, 0935 59 Bo30mbgdOL oMTgam sMOLGdMBL 56Lb3539dwo FMbIBEOYOJdO,
53 59539000 33093908 dmombmal.
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Problematic issues related to the phenotypic characteristics, persistence and

progression of chronic endometritis
A critical review
Oliko Murghulia; Giorgi Tevdorashvili; Nino Tevzadze; Giorgi Burkadze
Thilisi State Medical University
Abstract
Chronic endometritis is defined as mild persistent inflammation of the endometrium, characterised
histologically by inflammatory cells in the endometrial stroma, including plasma cells, lymphocytes,
eosinophils, and even lymphoid follicles. Diagnosing chronic endometritis is difficult for a variety of
reasons. Most patients are asymptomatic, and ultrasound features are nonspecific. Microbiological
examination is often not informative because most pathogens are non-cultivable. Chronic endometritis
can be diagnosed by hysteroscopy based on detecting specific endometrial changes, such as focal or
diffuse hyperemia, stromal edema, and micropolyps. Histopathological identification of plasma cells in
endometrial biopsy specimens is considered the gold standard for the diagnosis of chronic endometritis.
There is a hypothesis that chronic endometritis may be related to endometriosis, although studies in
this direction are very scarce. There are different opinions about the persistence and progression of
chronic endometritis, which require further research.
Keywords: Chronic endometritis; Plasma cells;
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290000 211 30e0mdgEH®L gl 5odbsgl MH™I 1 53EBHMOMLO VOIS FMmobTsMl 12,6 39 HyodoU.

0000130l 3b0E03sodB B0 3933538 Tgobyomb  AoMgIML  93MEMR0IMHSQ
2399x M09LgdoLmM30L 10 533MdMLO, g 60dbsgL MM Egdo oo ILFOMPIdIM 126 30 MYMdo
09500500, G0l FoOdmgdsE Imbgds Lods®m39wmdo, 53000 YyMm39w OO0YIMIE 90300 Yds
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§oM0mgdmwo  3OmEwdEo(sd d9dmbgggzsdo  9H3569 [godsOl)  M30mMOMYIMEGds  sMOL
15305m©  FoEoer0. 9d9sb T9a30dw0s  godm30EHbMm L3306y, G®MI 3969 Hyswdsob
9m0oz5¢0bg Mbs 0BOHMBbME J399bgdds o LoAMMPOOL 5d9bgds by dmbgl  J399bols
00X 9IGHOL Lsdmswadom. (3569 Fyowdsols Loymol 8969d¢Mds boBL mgsdl J39ybols
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1. FORBES - ,,8(3569 {9ocds0ol 396139JE03900" -
https://forbes.ge/mtsvane-tsghalbadis-perspeqtivebi/

2. LodoM39wmb 930mbmB030Ld S BEYMIO 4563000560900l LodoboliBMmm -
https://www.economy.ge/?page=news&nw=2236&s=mwvane-wyalbadis-proeqtis-
ganvitarebastan-dakavshirebit-

3. NEL, PEM Electrolyser — MC Series -
https://nelhydrogen.com/product/mc-series-electrolyser/

4. NEL, Atmospheric Alkaline Electrolyser
https://nelhydrogen.com/product/atmospheric-alkaline-electrolyser-a-series/

5. CAVENDISH
https://cavendishh2.com/

6. BAGLIONI - https://baglionispa.com/en/special-pressure/

7. VESTAS, V163-4.5MW - https://www.vestas.com/en/energy-solutions/onshore-wind-
turbines/4-mw-platform/V163-4-5-MW

8. AESOLAR - https://ae-solar.com/
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Selection of the main components for the construction of a green hydrogen station in
Georgia and its efficiency

annotation

The paper discusses the infrastructural composition of the green hydrogen station and the
sequence of its work. Green hydrogen as an ecological fuel of the future is actively considered in energy
circles worldwide as a source of clean energy production. It should be noted that clean, green hydrogen
is not a new technology and work on it has been going on for decades in different countries. Green
hydrogen is obtained through electrolysis and is "green” because it can be produced using renewable
energies - water, sun, wind. The cost of hydrogen production mainly includes the costs of electricity
and the hydrogen generating unit, the electrolyzer. Hydrogen is used as energy from which electricity
can be produced or consumed as a gas. At this stage, hydrogen is most often used in oil refining and
fertilizer production, while transportation and utilities are mainly emerging markets for hydrogen.

According to the Energy Community report, active use of green hydrogen-powered transport is being
considered from 2030, and by 2030 the share of hydrogen in the transport sector may be up to 0.2%
(3.4 thousand tons of oil equivalent). At the same time, the use of green hydrogen is considered in the
direction of gas supply, on which additional studies are planned. The National Integrated Energy and
Climate Plan considers the development of green hydrogen as a storage technology as an energy
security measure.

Georgia also took the course of green hydrogen development. In addition, within the framework of
the Eastern Partnership, Europe considers our country as an ally in the direction of green hydrogen
production. In 2020, the Government of Georgia signed an agreement with the European Bank for
Reconstruction and Development (EBRD), which involves a technical study to assess the country's
need for environmentally clean hydrogen production.

The development and scaling of green hydrogen technologies creates opportunities for innovation
and economic growth. This includes research and development in the field of renewable energy,
electrolysis and hydrogen infrastructure, as well as job creation in this sector.
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dggbstg Paliurus spina-christi Mill. - dgdzol mgliergdols 6go@Mogvmo go3ogdols
Jo8omMo 99a9boemds S dOMEMAOMO 5dEGH0MdS
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S0LGHMSIGHO

dgLogaroeos dgdgol - Paliurus spina- christi Mill. ogbgrgdol o3ogdol Jodowy®o
99002960 ™ds. d9d30L 03000 YMMOIEPIISL 034HMdID MmJum -, mJlo- s g3mduo - 35539000
BoBom®o Lobom 899339emdom. dgdzol 0309030 gozmbHgbols 35535L 50dMBgbs 30390
d9dmbgggzes Rhamnaceae - bg3mgeroligd®omes mxsbol 33gbs099d0Lom30L. 659ma3gdol ewodogdol
B90GH®omE bsfowdo ipgbowos B-LoGmbEghobo - 66%, LEGH0yLEGIM0bo - 13 % o
39939LAHgMobo - 11%. 83gbseol Bgo@®mowMHo  030©Jd0 53505369096 939690
(50009 90) 30L9dgdL, Tomo  AoTMYgbgds  PoM35¢OLFObYIME0s  BIMYMEOE  FHOEMDdJOOL
9995bm® 39090 @5 56mMgdoL Lsfobssdgam 3OHMJGH0 GO0l 8329MbsE0dol OML.

Paliurus spina-christi Mill. - dgdgo (mx.. Rhamnaceae- bg3mgaeolgd®bo) dwrogh
o¢MmBG30o 3 8-00g ULodosmeol  dmBdmgzsbo 93965695, 393390 3EboLYdIGO  dGEGEHYgEo
249996096900 bsgmazzgdom, bosgmzgdo 2-3 mgligrom, o3 39w gdIE0s dmge bods@mzgwrmdo,
239BBs3MMEd0m Tob sEIMbogwgm bsfoerdo, bJoMs owmgzse sboggdl Jdbol. dzgbscg
935300 MBL d50L0sb 03¢oLSA©Y.

d9030 ©93MOsGH0Mwo Jobbom 259m0ygbgds 3mEbswo ©Mdol dqloddbgars. dgdzo
d399lo EOHMOEIB 0bTsMGOMEs boebmE 890306590 Loliybomdo 3BgdolL 53500l O™,
31939 OMYMO G LOBIWIMIMM, 303MEIBEDMMO, OWMYEHWO LT segds [1,2,3].

d9d30L BoOMM 2530399059 S OG> ¥967dM030s MYuMOLGITS 2obs3oMmMds Bzgbo
063 9gMglio dobo gLfogerolisgdo [4].
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1533093 M009JHO© 50JdMwo ogm I3gbstol bogmagdo mgliergdol bLHro Lodfjogol
3900m@do (6mgddg® - ©939939M0), Md0roLOL J0Esdmgddo FsMTszmdodool oblEoEMEOL

A900GHMM05Dg. M9LEgdL BogmRLEGIMOLAD  F5bMIz30LMRWgdOm, 35300 Tobgdom s
3030 0wsg3om 39EMHmegobol gomgom (. G9d3. 40 -70° C) momobol 39d396mo@w65%y.
293bLbgols 459mbols 98099 30JOLWMOPOM Y300090 B39O0l 3b0TM356 BgML - bgo@®ErmE
03090 22 % M50 bmdom, 9900930 B0Bo3Mm-Jodowm®mo FoB39bgdwgdoom: di? -0,9227; n?’p —
1,4778; ocmgob Mogbgo - 102, 6%; 35937900 Gogbgo - 4,5 dp/ KOH; 45mbsdbsgo bosfowo - 0,2%.
0bge3gbmzs60  JOHMI>BHMYMB0ME0  Bswobom LowrMRmmol BoMOHBoGHIBY  odbLlbgms
LobLEgdsdo 393@obo - Igmogmoe3gB™bo - ddsMdgegs (43:7:0,5), sbgzg MOXIMIO FoMBdIBOM
LobE9dgddo: 39Jusbo - ogmool gomgho (7:3) s (9:1) Mgbergdol Wo30Jddo s©0IMbgbo0s
BobdoMyoedsdo, AO05300-30(396H0 0O, mdlem-530Wymo3960bgdo, mdbo-
530039006900,  93mJLo-530WA0EIM0bgd0,  ™MogoLWBIo  3bodmgsbo  8553900;
36500096G053030090wo 3033mbybEgd0 Rrdbodzbgrmdgdom: 0,32; 0,22; 0,21, 0,13.

OmamO3 BBl dgdzol mgbergdol BgoE®mOwMMHO 03000 (39390 3¢sloL
®30bMdM030 899339 Mdom B3TomE Foblb33Yds MFsEgl F3965MIGMS O30 JIOLHRB.
296L53MMMGOME YOO PJOSL 03YyOHMdL Jo0do dwogH 03305000 030EJIOL Jesligdols mdum -,
mdbo- @ 93mJLo - 530w 0EIM0B7d0L 899(3390Mds BoGowEo Lsbom.

39609 gdwo  sbsewobol  @OML  OHMmEILYE  MdOJJBHO  SVPMWO  0gMm 03039
A900GHMM05Dg 03039 3900m©do mJum -, mdlbo - s 9g3mJlo - SFOWYWOEIM0DYOO PG
500b6083690Mm©s. g BoJBHO 080l TSIV YIMYOGJ0s,OHMT oo Fg@sOMWoBIo 0330500
3M5bglogMH g 45M93m 306MdGOT0 308 0bsMIMdD..
3b0dm3560 85539000 25dmygmaol doBbom 030w dol xsdob s BHMOYW0(39MH0JOOL BMSJ300L
AMG9 300OMEOBO Bs35@MJm. LoEr03539wol 139E DY Mez30LWRswo 3bodmgzsbo 8553900l
90609ds dm35b0bgm 4sdbLEgms LobEgdom 39dbsbo - ogmowol gmgemo (9 @ 1) s
39m0woMmgds  ©osBMIgmsbom.  3bodmgzsbo 84539906 Fgmowrgmgmgdol  sbserobo
2396bMO3090 s FOBNO - LoMbM39B0 JOHMASBHMAMIR0OL IJOMPO® MOV @S BodMsem
3 5OME BsHYODBY.

LogMmnem 3b0dmgs6 95939000 MboxgMo 3mI3MBYBEJOOL FoMs swobodbs A 9 (16:1), A9 (18
:1),A9,12 (18 :2), A 9, 12,15 (18:3), A1l (20 : 1); dg06g Mom@gbmdoom A 5, 12 (18:2) cos A5, 12, 15 (18
1 3). LogMom 3bodmgsb 35939030 A 9 Mool MxgM 3593906 9OME 500bodbgds 093900 All-
056 M350 8dom s 20 BobJoMdssBHMT0sb0 X9F3000. IMBMIsMdIMbME 3G596EJdd0 3]
0bseobom oy bowos dbmermE  3OMm3ombol  dgs35  (3:0). gozmbgbol Tgegs (20 : 1)
b9369w0olgdMms Mxsbol 9;396569900L 030gdTo 3063900 s©dmPgboo.
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18:2 38,2 | 439 41,2 29,2 42,6
18:3 26 | 34 1,7 8,8 2,4
20:0 - 3350 | - - -
20:1 03 | 29 11 - 33900
5650096¢ 05030609090 | 3,9 0,6 0,9 - -
2 Boxg®ob 19,3 | 12,0 24,7 32,8 22,3
Z 2x960ob 76,8 | 87,4 74,4 67,2 77,7

*290090JIY05 3N, 6IMBIDO - LTS M FMEsMH BsHYODY

dgdzol gl gdol 630GHMIWMMHO  030IOOL  Aosdbsg bofloewdo goBMH - Lombmgsbo

JOMI>EGMYM5530000 565¢0DB0m YIBOos: B- LoFMbGgMobo -66%, LE0dslEgMobo - 13%,
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36OmgBHo@ol  8900mbgg35d0.  dgLooMgdger  36M935M0Bo®  3ddM0Yygbgdms  Jo33oL  bgoo.
59930030l FH0E ™GO0 45dmfizgmeo ogm 100° C 393396Ho@1659g 2obmegdmwo wsbggdom
3060mbgdol domEbgbs a39Mol 2X13 RsOMMdBY 5 (ool 2obdogzwmdsdo Bgdmddgwgdoom.
36O ™m39Lo bollosmMIOMPS M9JBHIWMO FHJI3IMSEGHIM0M S sbNgdomMO 3OHMEgLOL Jerobozwm®mo
39090306930 [5]. 9000MdMH030 6MgdOL 3OMEgboL s 3dodg 0bEHmdLogsEool 3gMom@do
Loggo 3bm39wqdol 20% s0wvY3s.

539600 0465, ®™A dgdzol 6goEHMowIHo o30qdol dmddggdoom 36093690 m3bs
9306905 FOHOWMdJIOL BoOMNMOO s BJMIdS AHIOMBOL 05MJOOL TgbmM39ds. Tgbme(39ds-
693969605300L 3OHMELo0 MYBOM LGSk F0d0bsMgMdL Joa3ol Bgommsb dgsmgdom. 53539
Q@OML ©935053058 056 SbEH3L MRGM BsBo BsFwg3900L Hotrdmddbe.

503565  dgdgol  ogLewgdol  Bgo@MomMo  wodogdom  3399Mbormdsd
30000bomolbmgbgds aodmogemobs  9Ju3gm0dgbEGMmo  3OMJBHoEJOol  Fgdmbggzsdo.
039960b5Mds 3bM39wgdds 3905 A90GHBGL. Fomo LogMHmm dMIsMgmds dg -5 -9 L
5035650 259xMO9LY, 3bM39wgdTs 450MTx0o3bs B39MEgdMH030 5JBHOMDY, BHgd3geod MO0
M95J305 0gm MdoEro S bsbdmzang, dobo 3030 5O 90gdsBHgdmEs 0,2 -0,6%-b. sbmlosb
@ OM3560 459mbsgbo 56 ogm Bo®mJmzsbo s 3Mm3glo ogm bsbdmzarg [5].

900900 990093900506 259m80bsMg 50060dbs dmLsbMgds, MM dgdzol mgliggdol
630G 5MOH0 w030gd0 M93mT96E MG 0gbsl, MMAMOE FMH0WMdYGOOL JgdsbmM3gd9gwro
5 360gd0L Bsfobssmdgam Lodmowgds 3MMmdEHo@gdol d98mbggzsdo.
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Chemical composition and biological activity of neutral lipids from the seeds of the
Paliurus spina — christi Mill.

M.Benidze?, N. Buliskeria!, N. Sakvarelidze!, A. Bereznyakova,? E. Kemertelidze*

TSMU lovel Kutateladze Institute of Pharmacochemistry
2Kharkov National University of Pharmacy

Abstract

The chemical composition of lipids from the seeds of the Paliurus spina — christi Mill. attracted
attention due to the presence of oxo-, oxy- and epoxy-acids in their native form. Eicosenic acid in lipids
of Paliurus spina —christi is the for first time for plants of the family Rhamnaceae. p-sitosterol - 66%,
stigmasterin - 13% and campesterin - 11% are found in the neutral part of fruit lipids.

Neutral lipids from the fruits of the Paliurus spina — christi, characterized by regenerative properties,
are provided to be used as a wound-healing and anti-inflammatory agent in the treatment of proctitis.
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3M3ob 300mbs s 30dMbobsMY 30MEgLYdOL BIbME3MMO 1s30LgdMmYdgdOLS
©5 36OHMaMgLools Jsbsliosmgdergdols 3MMdgdwxGo bs3ombgdo

0935 ©sbgy3dg, 0MMY0 POPH33, 5656M B5FgEsdz300, J0MMYo dy@M3sdg
00¢0obob bobgerdfogm Lsdgoobm mbogzgdlodg@o
360E03Mo dodmbogngs

39930 350306mds dgmmbg yz39wsbg 9360391 g0I0 5330900560 Lodlogbgs s Almzeomdo
LodLogbom Q3MEHE39gOol FgMEg FoBgBL FoMTIMoYIBL. 3MFol 300ML 25dm bR omdo
596530 50530560 003909, 580GHMBs3 Jobo 0boE0SEO0L O Fb30MMGdOL Tgufogwrs MO
360939cm35605. 39930l 300MmL 0sBMLEBH0MYdS 3060306 35380605 OMME gbEMLIM306
33w935Lmsb, mxd3s, Logmeolbdms obog, Mmd d9dmbggzqdol  wdg@gbmds 339 33056
13905805 Mo Lod3EH™IOOL LoIFoMOL 453m. 3MFol 30dm 39GHIOMPIBMWO 53500
5 o6mImagbowos bbgoolbgs R3bm@G03om, gbm@odom, 3wo0bozm®o dodobsermdols
3033 gdumOH™Md0m @S 939OBsEMdOLIET0  EsdIo  FOIMIJWMOOm.  3MFoL  30dMb
3939009699 mds  2563060H:MdJOM0s FM53500 BoJBHMOO0m, o3 2olbdmdl: 39b9@03M6,
206090m s Ubgoslbgs  0bggdsomed  s396@goL.  3MmFol  30dml  MdgBHglo  Jgdombgzgzs
©5393d0Mgdmaos  Helicobacter pylori - bosb. g@omamyom®o, 930Idomemyommo  ©os
UBbgosolbgs  MoLI-BoJHMOGOOL  goggds  dMYGOWGdIWos  3MFol  30dmb  EOMEO
0536mBEGH030bm30L s Fgdymdo BoBbMOMOZ30 F3MMbsMdOLMZ0L. Lologbswm abgdols
a3mbJ3ool  39965¢00Bgds 36083369 m3s60 39MHLMbsoBoMgdo dgoEobol 99ddbobmazol,
306500056 393F0L 300Mm Ls3dom© 393JMHMYI6Mo abmEH030m s BIBMEGH030m bsliosmgds,
500@MI>3 9930 gO90s  Bo@oMgl MBOM dgBo 33Wwg3d, 53 dmoEogL  d9dmbgzgzgdols
0000939909 -29693H0396  9BseobBl, 30650006 gl ogbdsrgds 306039 Goydo sB0sbgOOL
Lsfgob 9o3H9 90dmbgbsdo, 390 mddo 30 06030 WMo d9dmbgzg3d0L ©93900 FoOIMZ5d0 S
35309530L LoEgMEbEol bo®olbol gowmdxmdgligdsdo.

153356dm LoEyzgdo: 3Fol 3odm; Helicobacter Pylor; 3GmyMglos; bodbogbol 393 MMy gbrwmds;

39930 350306m3s dgmmbg yg39wsHg 930391 gdI0 53m30U900560 Lodlogbgs s Amgeomdo
LodLO3bom oM (339¢dOL FgmEg F0BYBL FoMdMogbl, sdo@Mdsg dobo 0boiEosools s
24963000060900L Jglfogs BMOs© T60d39m3z5605. Bobgmdo 3mFol 3sME0bmds 930030L9d0560
LodLogbggdl TmOOL Iguody 5O 035390l isbErmgdom 380 000 sbsgro Fgdmbggzom
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g4m390Hom®s. 103300wo0sbMmdol  dsbz9b9dgwo  sbwmgdom 26,3 ymgger 100 000
3530963 B9, M3 9MM-gOH® Y399 oo 6036l FoMdmopqbl. [1]

2022 foools dmbs399gd00  39F0L  396ME0bMds  AbmBoml  FsldEGHedom  yzgwsbg bdoMo
©0536mbiEH0Mmgds LodLogbgqdL (19 976 499) Fm®ol dgbmomy SOl 035390, Mo 4.8%-L (968
784) 89500,960.[2]

39930L 30000 53500Md0L 583969090 0BMHJds 50-80 fierols sbs3ol 353096¢3gddo, Mo dg9bgds
50 ool 4399mo 35309639080 s50b0dbmeo Lodlogby 0d30sm0s. 2020 fiewols dmbszgdgdoo 1.1
900Mmbo s0figMowo 3930b 300ml 990mbgz939000s6 720 000 sx0JloMEs 35853539030, bmerm
370 000 - Jogrgdd0, ®53 9bEMgdom MmO gM Mgmdm dg@os. [3]

2020 Henol 9mbs3999900m bodoMrm39wmTo MYaoLEBHMOMGOM0s Y39Wd XMmIS0bsgool 3odml 9
435 Jgdombgggzs. oo Mol 3930l 300mb 313 sboero 99dmbggzs. s0bsbodbsgos ol Bsd@o, GmI
b M920LEGHM0MIOMEo  Jgdmbzg3900l  dgBgbo bsfowro 68% Tmbobergmdols y39wsby
96HMoLbs0s6 sLv3zdo (30-70) a3b309ds[4].

3930L 300mb O0sABMLEBH0MGdS 30MHI306M 39530060305 MMM 9PBEMUZM30ME 33 g35Lmsb,
099939, Bogolbdms obog, O™ J9dmbgzg3900L 1TgBHILMBS 99339 33050 BEEHOOST0s SOMYMEO
Lod3GH™dgdolL LOIFoMOL AsTM. 3MFoL 300ML 450MbOZso Bo3ToME  96539NOWLS0TJMS, 5
feosbo LogmEbErolbs®0sbMdOL omgzacolifjobgdoom gl IsBz9690 9o 20%-l 9goabL. [5]
3930L 35630bMmdgool 90%-bg IgBL 50gbm35ME0bMAs Fgo00gbL. 3MmFol 30dm 39@gMhmygbwmwo
Q5535000055 o FoMdmagboeos  bbgoolibgs  x3gbm@Godom, agbm@Godom, 3wobozmmo
3090650 MdOL 3mI3egdlwyOHMBOms s 332IMbsMIOLHT0 B0 FMHIMBYMdOm. [6]
393ob  3960H30bmAol  3esliogolzsgos  98dbgds 3oLEMEIMAOWME  FobolosmMYdEOL,
3960m@030609d5L5 O 8MEY3MNWNO B9BMEGH030MgOL, o3 BsdoEgdsll 0dwgzs s©0bodbmwo
Q05535009001 ©05BMUBHOMGdOLS s F0dEOBIMIMBdOL 3900 2obLEBOZML. 30LEMEMYO0EMS©
3030 35OE0bma> 39390y IbYw0s, HMYMOE sOJoGIIGNONW, 51930, GOOMWMFOIO MbbY
bdoMo Lbgoolbgs  30LEHMEWMAO0MO  9egdgbBHIdol Mebss®lgdmdom. [7] 3wsbogozszos
d0MH0MIEI© wMM9bol LolEgdsbg (Louren Classification) ogm ©@sxgdbgd o, bosg 3MFolb
300l MO0  doMOomMoo  Lobgmds 2363w, B3 IM30EIONMos  3¢00b03MH o
93000930MEMy0E  Jobslosmgowgdby: 0bEGHIBLAEHOBbMGMO (54%) ©s OFMBM0(32%), 1939,
990mbggzoms  15%-00 @3b3wgds  dgMgmo  35M0sbG0E.  Fowow  ©oxgMYb306gdo
06@9bLEBH0bMMHO  BHo3oL  3MFol  390E0bMmTs  3b3zads 85953539080, L3056 306gddo. 50
990mbggzsdo  [oMmBmoddbgds  x06M33wol  3sy39500  LAHOMIGHMES,  MMIgebsg  bdoMo
50y gdobsdo 9J3l G0M930egds, MMFES, B ORBIMNYI6E0MIOMWO ORI MEMmO
A030L 300Mm MROM bJoMos Joengddo, sbowasHM©s 30609030 s sbollosmMgdl 3mFol 390l
33Udowgds @ 0bBowEHMSE0s. 9939 90LB0AbsZ0s, MMT TgMHgmEo BHo3ol 390 3E0bmagdos,
OMIWIOLsEg MmMH039 o0obolm30L  bILOVMYIJWO M30L9d9d0 5d3L. JMFol 0bzsbomeo
3903060m3ob 2963000560905 115385Mm@ bobaMdero30 3MMEILOS, MoE 3olbdmdl msbdodgztrmem
30LEHM35MDMEMPONO  (33¢0EgdJOL  3F0oL  MmOm3z9bdo. 15309306039 SGHOMBOIEXO
33UGHMOGOL LGomom, d90amddo 30 89@93esD0s, OL3MIHBOS s dmEMl 3563060l
39630msMgdom. [8]
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X630 mgemdol bmgEom MM sbobsgool (WHO) dogh dmfimogdmwo 3mol 3smiEobmdol
3055303530580 250MYMmu0E0s MmbOo 35M056E0: GO0, 3530M0o, 3130bmMmo s bgs
Q30500 79M963060900 356M056E 0. gb 3SR 35305 WsxYdbgdmos 3MFol Lodbogbols
36900™d0bsbEGHWME 30LEHMWMY0MO LOsNDY, GMIGE03E b0 MBISOLGOMBL b3s Bo3egds©
©M30b56EMM 30LEHMEMY0MHO LMoL Jergdgb@EHgd@eb ghmo. [9]

96535000 33093006 8900930 d0momMgdL 035Bg, M 39930l 300mb Jgdmbgzgzsdo dolo IBME M
30LEHMIMOBMEMY0NOHO FUHogws 96 5MHOL 153d5M0LO BsdMEIMM OsRBMBOL ILEAI6S.
L5 FOOMS OMAMO 3 30LEMIMOBMEMYO0MEO, 515939, 0d96M3oLEMJ0T0MMO /56 Fmerg3meEme-
3969039600 dmbs399900L Jgx9990s S 99339 9900 B0 QoM35¢olobgds.

3930L 300mL 39396MMa906MEMmds 496300M39OME0s FMOZ95¢0 BodBHMMOm, M3 4rIXolbIMBL:
396930396, 35090 ©s Bbgsslbgs 06539306 53963g0L. 3mFol 300Mmb Mdg@glo dgdmbggzs
5353000900y  Helicobacter pylori - bosb. g@omEMmyom®o, 930©HI0MELMYOMOO S
Ubbgoolbgs  ®ol3-8oJBHMMGO0L 998980  dE0Wgdgos  3MFol  30d0ml  EOMMEO
0536mbGH030bmM30L s d9damdo FoBbMdMOz0 33MMbsEMdOLM30L. gMmol dbMog, Ls3dom
39630m0M©s  50bodbeo mgdol ol TbsGY, Losg dsbbowrwmeos Helicobacter pylori-ol
39956093900 ) OGMYMO (33¢0L 030 3MF-bofierszol BHMod@do FozMMdOMEMY0©, 0dMbME,
30LEGHMEMA0MOH ) BoDYoMEWMYoE® LMoL, mwd3s, dgmMg dbMog, ULsgdsmo dFomos
0653635305 00 I3 OO d0MT639MHOOL Tglobgd, OHMIgdoE 239bdocgds 3MFol 30dmL
0603053005 @5 3OMYMILOOL 3MM(39LJOOL ©Y3900 453g05d0. [3]

Helicobacter pylori gs3-wo6Hymgomo 350m96996H0 35JGgm0ss s doboo 0bgozo®mgds ofj3g3L
@@OFM3b  9OLBdo  bgdomo  3OM3gLGdOL  ob30MYdL s  Fgdamddo  Hywrmerol
RMOI0MYOSL. 05dBHIM00L 37F0L 303MbMD 353060 59O 33¢930L Loxd39w B HOBLIdS,
H.pylori-om 5068303009005  ©ssbermgdom  dbmgwom  dmbsbargmdol  bsbggzs®o, Gos
Lbgoslbgs boFderols 8mdbgargdgwo @®Mad@ol 3OHMdEgdgd0m 459mobs@gds. s0bx030609dwo
5Q58056900L IsbErMgdom 20%-Fo SB530L FoEJOLMB MM 500b0dbYdS 301gbgMm3WsBomEmOo
(3300900, begnm dom 2%-do 30maMgds 3MFol 30dm. [10]

Helicobacter pylori-ob ©mgo 3930L 35630bmygbgBdo ghm-ghmo Mdmsgmglbios. dob dogH
59 39000mTo 259m{39Mw0 SGHOHMB0MWO JILEGHMOGOL 390900 3560306 0bEHILEGH0bMG
39393 5D05L/oL3EsDosl d9damddo 9339 39930L 300Mm© BHEMBLRMOTs300l. 93 3GMEgLdo
g439wsHg 935005 05dBHIM0Mo 3060IbBHMIOL BodBHMOMJd0, MHMIWId0E SMJYI0M)d96
390306my969%0L 060306MgdsBg 3sLMbodygdger 0dMbm@o LolEgdol 3MA3MbgbEgol. Yzgwsby
360336903560 306 gbEGHMMO BodBmmgd0s: CagA; CagPAI s VacA. [11]

239605 Hgdmom 50bodbMEo dsgdBHIM0Mwo 300 IbGHMO  BoJBHMMGIOLS  35M306M9bgHBOL
36Om3gbdo, 5939, 9M-9hmo 360db3bgwmgzsb0 sEYOWO 35305 ToL30bIWOL  ggbgEHO3 MG
23960 ymdoby o 3o69dm R3odBHrMgdl. sbmgdols 4s9mdf3930 dgos@EMmMo IL-1 3960l 3asliEgemols
300dMOHR0HBI0 Bod© 3OOl 53538060900 0bEHYBLOME 5601Jd00 1gsd305LM s 30dML
296300056900 Jo0o MOLZMSD. 330939005 5B396s, M 306gdL, HMIGEMSE 500b0dbgdM©I IL-
1B-31*C o6 511*C o IL-1RN*2/*2 g99bm@odgdo, H.pylori o0bggdzoom gs6306Hmdgdmwo
SGHOMB0MWO 2lGHMOGH0L, 39930L 300M S 303MmJwMmM30EOO0L Fob30MsMGOOL Fomswro MHoLJIo.
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3730l 303mbL  A9b630maMgool  Molgo  Sbgm  3060gddo  2-3-x9M TS ,,9M5-5bmMgdom
396m@0399d0".

965350 33e930L d99ds 3boym H.pylori-ob go3egbs 3930l 300306ma969Bd0, Mobog bgwl
MPgmdl M350 BOJHMEMO, MMAMOE 00350  35JBHYM0ol  FbMoB, 939, 353096FHOL
dbOO0bsE. 99 3mI3egdum@o F9dsboBdgdol 4osboErobgds Lozdomm d60d3b9wm3sb Lozombl
§o6M3mo9bL o 939HToMgds POMNMo 06FHIM39bE00LMZ0L, MomMs ©339 890M3T0 130 b
53060 M® 39930l 303ML 356300569ds.

393HOLGHSBMM0 3Mm3gbo JoRbgmwos, HMAMOE gom-gMmo 360d369wmgzs60 bsfowo Lodlogbols
53030590056Mm30LY. gEILEIB0MIOOL ILOHYoLs FoRbymwos 3BMEgLo, BsSE MIXMIWVIOO
396095396 2060Tg0m  IYgmxy Y9 JOMD s MXOIPIOG  FoGH®OJusb  35300ML, 0dgbgb
2390095 POWGO0Ls O 0635HD0MGOOL M30L9d9dL. SLgO  FMORM-3M6J309M0 (330 GdOO
LM bgaros g3omgwry® Lodlogbgqddo, Mog 930m g E-39H96J0dNO BHMIBLRBMEMTsE305SS
3bmdoo [12].

9300 9M-09096400M0 FBMBLGMMTs30s (EMT) bsbosmgds 3mbsdgb@wto 3Mmaqlgdom,
OHMIgoE 9ME0wgdgEos MmMAsboBddo IMe3z5wo 3OHMEgLOL HoMmsOm3zoLbmzol, ™mwd3s, dobo
180D HbMO 593035305 05356 MMl 15353 AMs35¢0 LodLogbol 4gbgHol, 0bzsBools s
39BHOLGHDBoMGOOL  3OM39gddo. 9bEI0PIIOWo s LOLEBIIMNMO 331935 930N IO -
3999640360  g9Msddbol  GHmerol  3mFolb  30dmb  Jgdmbgzglzsdo  Bomgwl  dmagbl  dolo
§o6H3mIMdOL, 456300056900l 3OHMEILIOL S R39HTIMYOS SPMIMWO ORBMLEHOZOLS o
93996065MdobL GodEozol dgmbg3zsdo. EMT Ggamems3os 40eolbdmdl boboabseom gHgdolbs s
3033 9Ju6H B9z ®  99doboBdgdlL, o3 Fgodergds aEolbdmdgl: G®sbllModEool
69395305, 93039593036 IMOK0353090L, LodLogbm® WIMM3E MNMgEIoL, Lblsolibgs
BOHOL BogEHemMgdLs o MICrORNA-0l dmerg3megdl.

93009M-09D9bJodEmo GHEMbLRMMIs300L MHMeEo 860d369em35605 565 Bo®EM 39F0L 300mb
296300056900, 565990 dobo 3OHMYMmglools s d98ymdo I3MMbIMBdOLIET0 HIHBOLEHIDEHMBOL
29003, 5060360 3OME3gLOL YboIsWIHMDS BEYMIMYIMOL 03530, MMT B Ho®dmddbowo
MxM90J00 099696 Omymez  dgBMHgbJodm®, sbg3g, ©gOMZbo  MXMJJOOL  boJoErME
3396mGH03L. g YXOJOJO0 3MBEOMEM 3OMEOGIOIF00LS S MNZ0MPBIBWGdSEO 1Bl
9Jmbg Mx©9wgd0s, MMIWGILS3 F9Mdosm OBIMIBE0Mds Lbgoalbgs  39@HgMmaqbmen
LoAL0369905¢. 393600 3309355 BoGMYOME0 3MFol Lodlogbggddo 30dmL VYOHMZ60 VX MgEIdOL
(CSC) 508mLohgbsco. Foon Mol abEwMgds CSC-ob sGLYdMdS CD44 ©agdom 35309639000,
9m230569%0  BoBoMgdmds 33939005 3bosym, ®md CD44 ©s353806M90mwos EMT-ob
3930353 ™M bbzslb3s BHMI63M0T300L Bod@EHMmEMmOMIB.

OMamO3 36m00os 3930l wmOfmzsbo oMol MXMIId0 JOMNT6IPMb dFoMM® 506
39659900, 5060 dbMo 353806090l JoMgamomgdgaros E-cadherin, ®mdgwwos 3moMgds
CDHL1 g9b60m. Hm©glsg 3smmemyom®mo EMT sg@omdegds E-cadherin oggergds N-cadherin-oom,
653 bn®dsdo 99HgbJod® Mx69gqdd0 435300909, 033wYOS 3MTMEHM YR MHJOIOOL SMESOMDS,
5650900 9500 FMOTBMEIMA05: 25M504dg005b (393056 VX9 Ids© s 0d9b9gb FMBOWMBOLY
063500l ™30L90890L. BobgI35® 0T, MM EEJoLsM30L B396mM30L 3bMdOWOs gdomgw®-
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39996403960 BHEOBLRMOTs30000 25395 gdYo 3930l Lodlbogbol T 39M9d0, XIO 30093
239005)obog 356MH09MHO© 0m3egds dob doge olgm 496900l xARIODY dmddggds, HMIGEdO3
93996065MdoL G59dEH0390L m0mJdob gsdmmligogs®l beob.

EMT-0ob 69399530580 do®oms@a ©59gbodg GMsblzmox3oob 3od@m®mo dmbsfowgmdl, dsm
dmeobss: Snail, Twist s ZEB-1. obobo E-cadherin -ob gdudtmgliost o®pmbsggb o bbgsalbgs
39930L 308l d9dmbgg35d0 43b30J0056. 33¢093900L MsbabIsg RsblL, ™A Snail2 s ZEB-1 gg9d@o
063 9bLbGHObMMO  3MFoL 30dml Fgdmbggzsdo 0BMEIds, beewm Snaill o Snail2 g3bggds
oxHYHo 393F0b Lodlogbygdol M.

OHMAMO3 339 930b08bgm, sfigMowwo dmeg3MwrMHo JoM3gMgool dmbgdol dqlfiogars gMm-
90m0  MBmegMglo  BoJBHMM0s  3MFoL  300MmL  LsdsMmsz35.  Fobgsgz9  BoGIMGOMWO
330939005, %96 300093 593605 29630050910l d9dsboBagdo, [12] s30E™Isg 337Mbsermdol
A9JB030L  olRIRTI®  MEOWGOI0s  OMT  Qom35¢oliobydmo  ogmlb  353096@0L
060030015 MHo  99dmbgagzs, 4oboLEIBOIOML  FMEg3MEMEHO  BobOLOSMYOIWGIO S 339
0990093 ©203930ML 3OBscrmds. [13]

39930b 300mb «dgEglbo 99000b3935 LEMMOYIEO boliosMOLYS, MMBES B0 LHYOM M5MEIbMBOL
doewbgo 3069 boffowo, o3 1%-Bg ©dswos (oMo bl msbpsymeomo Lodlogbols
99000b39390L. 196 YMWOo OBYBMMO 39F0b 3oME0BMIS bs3dom® 08305005, bollDSYdS
3O 15300 2odMm3w9gbom, [oMmdMoIbL 99EMLMINEM-E™I0bsbEHWEOO ©sd9d330MJdOL
390M056BHL, M53 9olbIMdL 29693036 (33e0E9d9dL E-3s03gM0bols (CDH1) s B-35¢9bobol
(CTNNAL) 9960l 999@EHs3ogdlL. 00 35309639030, GMIwgdLsg 900603690500 moboymeowo
3MB5309, 1530l F5BJOLMIb gHMs© 0BOIds 39F0L 30dMb J56305Mgd0L MHobloa. 20 fierol
3069030 50bodbMo MHobzo 1%-b Foedmoygbl, 30 Harobomgol - 4%-U, 50 feolbomgzol 30
050535390030l 20%-l, bmerm  Jowgdobmzol - 45%-b. Ubgsslbgs @odm®sEGHMMm0mds
331939005 563965, M8 156 9YME0e0 ORMNHMMO 37F0L 35O E0bMToL Jgdmbgzg3sd0 5 ierosbo
29005MF7boL 39M0Mm©Oo bMmErmE 4%-30 0gm, bmwm B3MOsEMEol 99dmbggzsdo gl dshgz9bgdgwro
13%- §o®m3mopabl. E-3500396060L Gmwo, 6OHmamOs 339 930b0dbgo  360d369wmgsb0s
LodLbogbol  3MMAMIBOOL, FobloB3zMO3L ol 0b35HBOMmPOOLs S FYBILEBHIBOMYGOOL  MbIOL,
530G™d3 9930w gd9w0s, O™ Jobo 30GHM3WIBINOHO EMIJobo Ym39wM30L ©H353d06MJOVIEO
09gmb B-353 9606056, Mog bgels 9dcols Wnt bobogbogom 4Bob gosd@omdgdsts s 930mgerwe -
3996403160 GEMblnm®Is300l 0boEosEosL.

39930L 3000 29630569050 GOHMN-9OH FMNSZ9M ML SOOI Y MHJET0ES Lologborm
35900, OMIgEms FmGol sebsbodbsgos RAS/RAF/MARK s PISKA/AKT/MTOR. Lobogbswrm
3930l MBMe3zegb FoBobL  GoMmTmoagbl  xMgol  BOEOL,  3OHME0RIOHSEO0L,
O0x9Mgb305300Ls o F9damddo 339 3MHMYMT0MGOMo  Bog3ool  3MbEHmmo.
93530900 50bodbmer 2969080 0§39396 Loabserols dmB0g PooEYdsL, MOLSE M339 dmy39ds
X M90JO0L M3MbBHOM™ bMs. KRAS 893530900 3m3ol 300mb 6.5%-00 935300905, brgrm
PISKA 25%-80. do®omoss KRAS 33530900 343530905 06¢)gb¢obmto @odol bodlbogbggddo,
beaenm NRAS 3993530980 do600505© 0RHBMMH0 GHo3ob 3930L 356306MmTgd0L EOML olisbgds.
sMLBYOMBL 33493900, LOOE 299MmYygbgdmo o0dbs Loboabsem aBgdol 396900l b536M90gd0L
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565¢00b0, Lo WIEYO0b, ®m3 MARK/ERK 396900L dsbsliosmgdwgdo 0b@gb@Gobm@o Godol
39930 356306Mm89080 0ym Jowseo, 1939 EGFR, HER2, KRAS s MET-0b d5839690gd0 s0f 93000
oo B0AbML 3 F0L 3J0OMMO 535V 5 353096306 2-To. [14]

OHmL3 3L5dOMIN 3MFol Lodbogbgbg 56 Tgodrgds 56 500b0dbml HERZ-0l »myx®qdogs
Loliogbogrm gbo. 50bodbmeo g9bo  bmdoos GMmamema erbB2, neu, pl85 {fomImopgbl
030Q9M3Mwo BOHEOL BsJBMMoL (EGFR) mxsbol {ggml. dobo gdudmgbool Bem@s 300EH03Mw
OOl 0605038 37930l Lodbogbol  §9b30msMgdSLS S  3OMYMILOSTD. 0go  9O-9OHm
360036900 m356 096930 LsdoBbIL Ho®BMOYIbL 3MFol 30dml Fgdmbgggzsdo. s©0bodbwmeo
3960 5 gd0mM0s Jgdmbggzoms 4.4%-ob 53,4%-009, G5 LodLogbol dgBow sgMgLOMEMdsDY
5 393oLEHBoMJOOLHET0 oM Y30 gdIBY F035600693L.

Lologbowm  aHgdol  B9bd300L  gosboserobgds  360d3bgwm3zsbo  3gMLmbsrobocmgdo
9900@30bols 99496030, 306506 3MFol 3odm Ls3dsm@ 39BHgMMbmwo yabm@Eodom s
396MmGH03000  boliosmgds, 90@MIs3 9930w IPI0s BoBHIO©IL MBOM dgBHo 33w939, O3
9m0(393L 900b393900L IMe9399M-2959E03296 9650, 306500056 gl ogbTsMgds 3oM3zqw
6030 ©5H056900L Lofigol 9 s3BY 50dMbgbsdo, 990Mddo 30 06030 MHO Tgdmbggzdols
13907 35OHM3590 5 35309630L LogmEbEol bamOlbOL gormdx mdgligdsdo.[15]

3930L  300mL  ©OsabmliGozsdo  ghm-gMmo  Bmez5M0  HMEo  MFoMmsgzl  IME9IMEMOO
00m356396M900L 450m3wgbsl, MMIWgdoE MEMRBOBITo YYxMHJLIOOL 3OMEOBIMSE0L, DML,
23990398, 0xgMHGb(305300Ls S Bb3sILLIs 3OMELYdOL B53MmbEBHMME0MmIdIE0 Mol dmbg
36 mEgobgdl Fo6dmoygbgb.

LodLbogboligl yz9wsBg 9O SHILOLMYOL FET0Z30 3OMMORIMHHF0S S 33M3GMBOL dodsGro
69HoLEIBEHMOOL Jmbs, B3 bgwl MHymdlL IMES309000 , 539" MXMIOJOOL IRMMZdIL S
d9L5d50Ls - LEALo3b0L oMb IL. Jumgz0wgdol obsdozoL 3MBEMMEOLMZ0L SELBOTBsg0s
Mo bel-2 s p53 ggbo. Bel-2 3960 3Gmmd@o 3bmdowos, Gmymmiz bLodbogbol boggwowol
536390 3960, LHmGgw dolo gJudmglools IMPZI30L AoTM 5HOYOID O3l MK MJIOO
P53-00 358995 gd 53M3GMDBL. Mg 9gbgds, P53 - LodLogbolb Lwy3MmLMM A9bL - o356 Breaemls
LOMWIPOL  YROIOL (303008 MYMES30580, ©BI-0L SEYPBILs s Lobmgbdo, b3y,
IR OIO0L I3OMYM5F)0Me 103300 d0. sbYMO BMBI309d0L FJmbg 9bgdol ImEsz09d0 0f393L
36m39Lgd0L 569358 S MYXMJOJOOL M3MBEBHMME™M BOHEIL, Moz bJoMo 33b3wgds FMSZ5¢0
LodLogbol, ds0> ol 3930l 30dmlb Fgdmbggzsdos [16].

39930b LodLogbol 3OIMABMBME s G90AMTo 839MbsEMBOL oy Rdolm3zol B0T3bgemzs605
Ki-67 -0l g0oblsbpgMs. Ki-67, GmamMs 30Mmeoggmo3ool  d0mdsm3gmo, bszdom@ ©o©
g5 ©gosl  0394mmdl, Moysb dolo  doB3z9bgdgo  Lozdom 86033690 m3sb  Rod@BHmOL
£ o009l LoALOZBOL 25TMLOZEOL Lo Ibs®. Ki-67 Fa®dbmdostgs »xMgEol 303wol
5359900L dodotrm, 33b3wgds Gl, G2 s S BsHgddo, MI3s 9®s GO BsBsdo. Bbgzoolbgs MM
BoBOMGOMO  33¢093900L obobdo, Ki-67-0L 963969090, ogm gl Foo0, 0¥) OO,
BM09MHm 99000b393500 53538060900 0YM IO 3OMYBMBMB, Brmyogho Fgdmbggzsdo
5O3 099 0lg Lobo®dogEm 258mlsgsemsb, bmwm 9303399 bsflowdo Loghomp 5O oym
39300030 Lodbogbols 3MMYGmLLs 0v) 93OBIWMBILMSD  MogLYOIMBILMIB. BoGsMIGOIE0

Georgian Scientists/JsGmggwo dgsbog@gdo ¢. 6 N 3,2024 | 128



3309308 0sbsb3s, BooE 90JIMWO 0ym J0M39w0©0 3FoL 30dmL 60dMdgdo, ym3zgw35M0
39BHULEIBOMYOOL goM9gdyg, sB39bs Ki-67 LI <25% 12,4%-3o, Ki-67 LI 25-50% 25.9%-3o, Ki-67 LI 50-

75% 35,1%-80, Ki-67 LI 75%> 26,7%-00. obgo 35309639080, ULowsg Ki-67 LI dsmsero
3OMWOGIOS30M0  9dBH03Mmd0m 0gm Fomdmygbowo, Lodbogby dgsMgdom  sgMglovIEo
3m®doms s Lodogzbolb 39&gMHMYI6MMMOdOM 0gm [oMBmEYgboo MFi3s 3MBIWMBOL 356020
9900930 0465 3005090 3065006 dmbs LOdLOgboL sEMgMEo IBIJ30s. [17]

B99dmo s0figMowwo 33e930L sbsbds, Ki-67 LI ©sdsero 3563969990 89009609800 Logoawrm
090093056 9M0b SLmEomgdmwo. Ki-67 3sdmoygbgds Gmam®3 3MMmEoggmo3ool dsM3gmo ©s
§9603mo96L gOm-9M00 25LMgdL JodoMMYMI300B5EA0 FMHABMIGMBOL oblsBLZMOLMZOL,
099939, 99 85639MHM6 3938009000 15305 39300 J0Mbgs BBYds M) gsg30m3s¢olfobydm
Lbgo 33009390L53 S Bom 90990, M3 LESOMOLOMML HoMTMYIbL.

50 439oRMolL 450m35¢0olobgdom, B396 F9a300w05 35133600, BIMT 3mFol 300m L53TsMm©
3033egJuH0S O SMYBOWGIIW0S  33¢93900L  oaMdgengds,  Moms  oA0bogl  Lbgs
36OMabMBMO0  0MGOMEGdOL  BOMTM3IIMJO0, GO3 MROM  Jo5doMEGH0390L  3MFol  300mb
©053bmbBH0MIO0LS O I3MOBIEMBIOL 3O MEILYOL.

39930b 9300901930 Jg0dEgds IB0SBEIL Bb3slbgs, MMAm®E gsMqdm, 1939, 9o™gbmMo
3odBH™Ool dmgddggdom, Mol 3mgmbGobdog 3mFol 0gmMm3560 MxMgdo Imbsfogmdgb.
abgmo  J0BgHgdo  Fgodengds ogmb  bgdmo  sofigdoeo Helicobacter pylori, sew3zm3mero,
23963390 5533990, Msddsgdm s BbZs. 50bodbmwo gsdBHmMgdol 0fj39396 3MFol wmOfm3zsbols
39393 sB0sl, MMIgEoE 990dwgds oyml 06 guEH0bxmo (IM) s 9.§. SPEM @o3ol. m6ogg bsbol
393935D05 0535380693905 9300 9w0v)ddo JodobsMyg (330 gdgdMSD, Mo, Msz30L dbG0g,
290m00bsMgmdl TTF2 s CDX2 356396900l dmddggdom. IM ©s SPEM-ols o®ml a3b3c9ds
96530MB0M0 3MES30900, M3 09300530039 o® 3006 Yds HMYME3 JOMboMwo JoLEGMOEO,

969900, 3039306900l ©IBOEOGHO, JMNFoL Fywwo, gOMDBogdo s Lobbwrgbs, bmerm
9990 ™mddo 339 50096M350306MmA0L gobz0msMgdom.

5Q0590560L 9300 M0 HBOOL BoJEHMOOL M9393EHMMO 2 (36mdowo Mmymema: HER2; Cerbb-2
©s ERBB2. dolo gdud®mglools bMs 9608369c0m3z56 O™l slimxegdl 3mFol Lodbogbols
3m®IoMg05do s dob 3MMabmBTo. sOLGdM OGHIOGHMMsDY s Lb3slbgs 3393909
59MHbmdom HERZ gJudcgliools BGs Ls3dsm© 033900905 3930L Lodbogbggdols d3IMbsgrmdols
A&9JBH030L  99mBg30LmM30L,  2oblygMMMgdom 3o sl Fdgy, o3  IMfmEgdwo  odbs
AOLGHMBMI500, OMAMOG 15d3NMbsEM 369350530 3MFol Lodlogbggdol ddodg dgdmbgg3zgdols
9399065wMdol  35M056GH0.  90bodbMEo  BsM3gHol  gJudMglool  BOEs  3MFobs o
233UGHOMGHBMRBIYMOH0  LodLogbggdols 4.4%-sb 53,4%-00g dgyggmdl, Lsdswme 30 17,9%-b
MEOOL. doLo  3OHMYbMBMO  VOoMYOMEYdIOOL  Jusbffogers  dsbbowrmmo odbs 50-8gog
3990035305 800sbs 30 12749 35309630L 890mbgg3s, Lowsz MAYEILMdS 71% 33¢g39d0Ls
50b03dbs3L, ®MA F5039M0L 3MBOEGHOMOMBS SLMEFOMJIOMW0S 89 9MGO0m 3d0T] 45T s
LodLogbol 3MMYMILOOL 3eP0b0IM35DMWMYONH FobIBOSMYOWGOMSD, OMYMMOEsS: LgPMBWWwo
0635B05, 3gBHoLGOBoMGds o 5.0. 53 F9gag0o0oL dsmzsoljobgdom HERZ s6ol bgysdomeo
36MabmBMo B5JHMEO0, Mo3 F0a35608590L 035Dy, ™A Jobo 9JudMmgLool BMWS/533E0R03530S
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56M0L  8MEg3MOHO  bMTowos, Moz dgbodwoms 353800 IPMPOIL  3MFoL  Lodbogbol
39630m56M9dsL. [18]

513360l Lsbom, B396 Jga30de0s 3035M9ME©, O™ JoMbgszs HERZ-ol sd3wogo3sgool
53960l MMEOoLy 3530963900l 3399MbsMdOL 453X MdgLJdOLMZ0L JOMOMI MMEo F50b3
03996m30LEHMmJodomGmo dgomEom 2sblomzMsl 960Fgds, MBg3 megol FbMog IMsgsero 36g-
5bs0BH03ME0,  9b65¢0GH03MNM0 vy 3mbEG-965¢0E03MNM0  BodBHmMo bl 393wgbsls.
530@HMM®A>3 3MFoL 300MmL OsRbmLiG0MYds dmombmgl Mbogoswwe Lolidgdsl, dsa®ed 3039w
60do LHmO 0b6EHgM3M9ES305b.

39930 390306MTs, OHMAMO G 99339 IM035¢X IO 503603690, HoMBMYgbL bo3dom© 33 gdumE
©5D0sbgdsL, M3  3Molbdmdl dol BIbmEH03MO S 39PMBH03NO  FMSZ5RIOM3BIOS.

0099b93500  BOEGHIMYIMO 330939005 s Fomfig3900Ls, XIO 3093 89300 65T MRYdS
d9LsLHogeo Jobo J3g30L FolvggdsE, MoMs M3JM IYOBEIL M) B 3063M9gEHWWwo bsdOX OO
MBS 29I0EAL  MoMMgMo  9dmbgg3zol 3900 d969xT96EHOLIMZOL. 930 gdYE0S
QOOMMY0O 0ABMLEH030LMZ0L LoFoMHM 3O MEIIMJOOL IBIMY3S B39BL YM39WVOWMEOMdSTO,
9990 ™ddo 30 30LEMINORMEMYoNE, 0396M3oLEMIJ0T0NO /56 Tmerg3EMM-2969E 03O0
9mb5399900L  35035¢olHobgdom IH0sbgdOL LfmMo ©0sabmbBomgds ©s d3M@bsEmdOol
&99dBHo30L dgmbhg3s.
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Problematic issues of phenotypic characteristics and progression characteristics of

gastric cancer and precancerous processes

Beka Dangadze, Giorgi Didava, Anano Batselashvili, Giorgi Burkadze
Thilisi State Medical University

A critical review

Gastric carcinoma is the fourth most common malignancy and the second leading cause of cancer death

worldwide. Stomach cancer kills many people in the world, so studying its initiation and development
is very important. Diagnosing gastric cancer is directly related to timely endoscopic research. However,
it is also important that most cases are already in the late stage due to the scarcity of early symptoms.
Gastric cancer is a heterogeneous disease and is represented by different phenotypes, genotypes,
complexity of the clinical course and low sensitivity to treatment. The heterogeneity of gastric cancer

is due to many factors, which include genetic, environmental and various infectious agents. Most cases
of stomach cancer are associated with Helicobacter pylori. Understanding the etiologic, epidemiologic,
and various risk factors is essential for the timely diagnosis of gastric cancer and subsequent targeted
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treatment. Analysing the function of signalling pathways is important for developing personalised
medicine. Since a rather heterogeneous genotype and phenotype characterise gastric cancer, it is,
therefore, necessary to conduct more studies that include molecular-genetic analysis of cases, as this
will help to detect the lesion at an early stage and subsequently manage individual cases better. And
improving the patient's quality of life.

Keywords: stomach cancer; Helicobacter pylori; progress; tumor heterogeneity;
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Abstract

Over the past three decades, there has been a significant rise in female migration globally, a trend also
evident in Georgia. The 2014 general population census in Georgia revealed a higher number of female
migrants compared to male migrants, with many women engaging in care work in countries such as
Greece, Turkey, and Italy. This study aims to examine the challenges that returned women migrants
face in Georgian society, focusing on their reintegration at the micro (family), mezzo (community),
and macro (labour market) levels.

Utilising a qualitative research approach, the study involved in-depth interviews with seven returned
women migrants and five daughters of migrant mothers who remained in migration. Additionally,
ethnographic analysis of Facebook posts and comments provided further insights into the reintegration
experiences of ex-migrants. The research sought to understand the factors that facilitate or hinder the
reintegration process, including the impact of separation periods and family members' experiences
during migration and the reasons for returning from migration.

The findings indicate that reintegration is a complex process influenced by various factors. On the
labour market level, returned migrants face significant challenges due to their age, deskilling, and the
new labour market dynamics that emerged during their absence. Due to unfamiliarity and limited
resources, many prefer to continue working in care roles, which they performed abroad. On the
community level, cultural and behavioural differences between the host and home countries
complicate resocialisation. Social inequality and a perceived decline in service standards also hinder
reintegration.

Long-term migration has significantly altered family dynamics at the family level, making it difficult
for returnees to readjust. Increased irritability and feelings of exclusion are common among returnees,
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who struggle to reintegrate into family roles and responsibilities. Families' financial dependence on
remittances further complicates the reintegration process.

Despite these challenges, continuous communication with family members and the support of relatives
can facilitate reintegration. From a functionalist perspective, the reintegration challenges are seen as
disruptions to the social equilibrium, where returning migrants struggle to reclaim their former roles
and functions within the societal system.

Keywords: Female Migration, Reintegration Challenges, Georgian Migrants, Labour Market,
Functionalist Perspective of returned migration

Introduction

Over the last three decades, a notable rise in female migration has occurred worldwide. According to
the International Labour Organization, there were 135 million international female migrants globally
in 2020, representing 3.5 per cent of the world’s female population (IOM et al., 2024, p. 4). This trend
is also evident in Georgia. The 2014 general population census revealed that the number of female
migrants is significantly higher than that of male migrants (National Statistical Service of Georgia,
2014). Further studies confirm that 2015-2016, 60% of Georgian immigrants residing in OECD member
countries were women (OECD iLibrary, 2020). Additionally, the share of Georgian immigrant women
has increased by 15% since 2000, marking the third-largest increase among the selected research groups
in this study (OECD iLibrary, 2020). The census results also indicate that more women than men
emigrate for work, with Greece, Turkey, and Italy being the primary destinations. In these countries,
Georgian women are predominantly engaged in care work (Georgian National Statistics Service, 2014).

Russell King and Aija Lulle, in their publication titled “Gendering Return Migration,” acknowledge
that return migration, particularly the gender aspect, has received less attention from researchers (King
& Lulle, 2022). It is important to emphasise that around a quarter to a third of migrants eventually
return to their home countries (Azose & Raftery, 2019). One of the most significant aspects of the
migration process is the reintegration of returning migrants into their homeland. According to Preston,
migrant integration is an adaptation involving give and take on both sides, as returnees and those who
remained at home learn to live together (Preston, 1993, as cited in Arowolo, 2002).

Regarding the return and reintegration of migrants in Georgia, it is essential to note that Thilisi,
Imereti, and Kakheti have the highest rates of returned migrants (Krelinova & Ormotsadze, 2021).
According to the same source, many emigrants returned to their homeland in 2020 due to insecurity
or the impossibility of living abroad during the pandemic. Consequently, the reintegration process has
been more challenging for returning migrants during the pandemic due to the disruptions in social life
and changes in work regimes. This difficulty was particularly acute in terms of former migrants finding
new employment.
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One of the most difficult challenges for women returning from labour migration during the
reintegration process is restoring relationships with family members, especially with their children.
Almost all Georgian sources we have encountered highlight this significant issue. For example,
Krelinova and Ormotsadze (2021) discuss how parents who migrated without their children now face
communication problems with them. Similarly, Mary Chachava's research emphasises that mothers
who have returned from migration find it particularly challenging to reestablish relationships with
their children (Chachava, 2022).

The indicators of reintegration in Georgia are also revealing. Research shows that women have a 4.7%
higher rate of social reintegration than men but a 6.6% lower rate in the psychosocial dimension
(Krelinova & Ormotsadze, 2021). One of the main reasons for this disparity may be the negative
attitudes toward women who have returned from labour migration. These women often face
harassment because their families have come to rely on the financial support they provided for years,
and their absence has left a void.

The relevance of this research issue in Georgia is underscored by the active efforts of the Internally
Displaced Persons, Ecomigrants, and Livelihood Agency, which is dedicated to reintegrating returned
migrants. Their programs assist people returning from illegal migration with employment,
reintegration, and education. However, these programs have drawbacks, primarily focusing on those
returning from illegal migration. Additionally, the agency has allocated funds for the education of
returnees, business projects, and various initiatives to support post-migrants in their reintegration
process.

Given this context, this research aims to examine the challenges that returned women migrants face in
Georgian society. The objectives of the research are to study: a) the challenges of reintegration for
Georgian returned women migrants at the micro (family), mezzo (community), and macro (labour
market) levels; b) to assess how the separation period and family members' experiences during
migration affect the reintegration process; and c) the connection between the reasons for returning
from migration and the reintegration process. The key research question is: What factors help or hinder
the reintegration of returned female migrants into Georgian society?

Considering that the experiences and histories of migrant women are highly individual and the
reintegration process depends on various subjective factors, along with the sensitivity of discussing
family reunion challenges, a qualitative research approach was chosen. We used in-depth interviews
and ethnography (Kozinets, 2010). For in-depth interviews, we selected two target groups: returned
women migrants and daughters of migrant women who remained in Georgia. Both groups were
selected using purposive sampling.

The criteria for selecting returned migrants were: a) labour migration to common Mediterranean
countries (all interviewed women were labour migrants in Italy, Greece, and Cyprus, primarily engaged
in household or other unskilled work such as shop assistants and cleaners); b) middle-aged women (all
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between 52-65 years old); and c) migration driven by the need to support their immediate or extended
families financially. Based on these criteria, seven ex-migrants were interviewed using a semi-
structured interview guide.

The criteria for selecting the second group, daughters of migrant mothers, were: a) having a mother
who had been abroad for more than three years; b) experiencing this migration during adulthood; and
c) being women aged 18-29. We interviewed five women using a semi-structured interview guide based
on these criteria.

To capture the sincere attitudes of returned migrants, we also conducted an ethnographic analysis of
different Facebook closed groups, analyzing the posts and comments written anonymously by ex-
migrants about the challenges of reintegration. After generating qualitative data through interviews
and Facebook posts/comments, we conducted qualitative content analysis, coding, and categorising the
data.

Literature Review

After the dissolution of the Soviet Union, population mobility between and out of the successor states
increased significantly. Political crises, ethnic tensions, and economic disasters drove millions of ex-
Soviet citizens to seek opportunities beyond their communities, whether in urban centres or foreign
countries. Piotr Sztompka links this surge in migration to ways of coping with the changes caused by
the "victory trauma" of the Soviet Union's collapse, as people sought to accumulate more economic and
social capital to overcome the rapid changes (Sztompka et al., 2004). While population mobility within
the Soviet Union was not uncommon (Sahadeo, 2007), Georgians were less inclined to migrate outside
their republic; as Suny (1996) notes, "Georgians [...] tended to stay within their homeland and had the
highest concentration in the home republic (96.1%) of any Soviet nationality” (p. 386).

However, in the post-socialist era, migration from Georgia escalated significantly due to various
triggering factors such as the difficult socio-economic situation, wars, and the new political system.
These factors forced people to change their residence, migrate for work, and ensure their families' well-
being with the money they earned. In the early years of Georgia's independence, male migration to
Russia was predominant (Zurabishvili & Zurabishvili, 2010). During the first 15 years of independence,
it was common for male household members, particularly from rural areas, to migrate to the capital
city, Thbilisi or Russia. The historical proximity of the countries and the familiarity with the Russian
language were key factors facilitating this migration (Mataradze, 2015).

After 2006, the worsening political climate increasingly complicated migration to the most popular
destination, the Russian Federation. Rumours about discrimination against Georgian labour migrants
in Russia further enhanced Georgian residents' political alienation and feelings of insecurity about
living and working there. Although Russia resumed issuing visas to Georgians in a limited way at the
beginning of March 2009, Georgian labour migrants faced great difficulty obtaining legal work and
residency permits (Mataradze & Muhlfried, 2009). These developments caused a shift in the migration

Georgian Scientists/JsGmggero 393b60gMgdo ¢. 6 N 3, 2024 | 136



patterns of Georgians, especially among the youth, who did not feel a connection to Russia, did not
speak the Russian language, and viewed Russia as an occupying force after the 2008 Georgian-Russian
war. Moreover, the creation of a common market in Europe provided employment opportunities for
people in developing regions, leading to a gradual shift in the direction of Georgian emigration from
the north to the west (Gogsadze, 2018).

While male migration was dominant in the first years of Georgia's independence, the feminisation of
migration began in the 2000s. Studies of global migration trends indicate that the number of female
migrants has increased since the 1980s as women began to seek work in other countries (Caritas
Internationalis, 2012). On average, half of international migrants worldwide are women, which is why
the term "feminisation of migration" has been used more actively in recent years.

When discussing the gender aspect of migration, the authors focus on several key points. First, women
have fewer opportunities than men to migrate legally. However, migration can become a positive
experience for women as they often assume the role of breadwinner, thereby gaining access to more
power. Second, employment opportunities for women in migration are influenced by gender
stereotypes, leading many to be employed in the care work sector. Lastly, women are particularly
vulnerable during migration due to the lack of support and protection networks, making them more
susceptible to sexual exploitation and trafficking (Chammartin, 2002).

The trends above in women's migration are also evident in Georgia. One of the main reasons for
women's migration is the gender-specific fields of employment in the country. Women and men often
occupy different positions, commonly in education, healthcare, and social services, while men
dominate fields such as construction, information technology, and real estate (Kaladze & Davituliani,
2018). In male-dominated fields, wages are typically higher, leaving women less economically
empowered and independent. Consequently, migration often becomes the primary solution for women
seeking better economic opportunities.

Furthermore, women's domestic work in Georgia is primarily unpaid and influenced by historical and
cultural norms. According to patriarchal standards, household work is unequally and unfairly
distributed between the sexes (UN Women, 2022). Due to this labour burden, women often cannot
fully engage in paid work. Migration allows women to be compensated for the domestic work they
have traditionally done for free (Chachava, 2020).

In an ethnographic study of a Georgian village known for high out-migration, Mataradze (2015)
examined how families cope with the effects of migration and how gender and family roles shift during
this process. When men migrate, the women left behind face social pressure to justify their husbands'
absence and contend with suspicions of infidelity, which strains conjugal and family relations and
disrupts social and work life in the village. Remittances from migrants can alleviate some economic
pressures, allowing families to accumulate wealth and improve their status by purchasing property or
funding children's education. However, the stigma of being "left behind" imposes significant social
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pressure on these women, often relegating them to diminished roles. Conversely, when women
migrate, their absence creates a more pronounced vulnerability within the family structure, making it
harder to manage household responsibilities and cope with challenges (Mataradze, 2015).

The migration of women has altered the division of labour in Georgian families, with women
increasingly becoming the primary breadwinners. Additionally, despite facing opposition, women
often assume decision-making roles regarding migration-related issues. Zurabishvili's research
highlights that Georgian women find it safer and more convenient to engage in domestic work abroad,
as living with the families they work for allows them to save on housing costs. However, living in
someone else's house can lead to significant psychological stress (Zurabishvili & Zurabishvili, 2010). In
contrast, Kaladze and Davituliani (2018) found that some respondents were compelled to return home
due to family circumstances, often unplanned. This unplanned return negatively affected their
psychological well-being and hindered their reintegration process.

Female immigrants from Georgia often become "transnational mothers," caring for other people's
children while leaving their family members behind (Zurabishvili & Zurabishvili, 2010). Studies
indicate that children separated from their mothers for four or more years experience the highest levels
of emotional distress (Vanore, 2015). Despite this emotional toll, these mothers endure the hardships
of migration to provide materially for their children. While migrant remittances positively impact
children's education and health and reduce child labour, researchers have noted that the adverse effects
of parental absence can outweigh these benefits (Antman, 2012).

Although living and integrating into a foreign country is one of the most challenging aspects of labour
migration, reintegration upon returning to one's homeland can be equally tricky. Sociologist Georg
Simmel's concept of a stranger is relevant here; he defines a stranger not as someone who comes today
and leaves tomorrow but as someone who comes today and stays tomorrow (Simmel, 1908). This
stranger does not belong to the group and introduces qualities that are foreign to the group itself. This
challenging process is experienced by immigrants both at the beginning of their migration journey and
upon their return. In both stages, they are initially strangers to the surrounding society, complicating
the integration process.

Cerase proposes four different types of migrant return: "return of failure,"” when the migrant has not
managed to integrate into the country of migration; "return of conservatism," which includes those
migrants who have achieved their goals; "return of retirement,” referring to retired migrants; and
“return of innovation," when individuals are ready to use the tools and skills they acquired during their
migration experience (Cerase, 1974, as cited in Cassarino, 2004).

Kaladze and Davituliani, who studied the reintegration of Georgian women returning from Greece into
the labour market, add a fifth type to Cerase's classification: return due to unforeseen, undefined
reasons, such as health conditions of loved ones or deaths in the homeland (Kaladze & Davituliani,
2018). Research suggests that immigrants' willingness to become agents of development and change
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depends on their level of preparation for return. Successful reintegration requires time, resources, and
the migrant's willingness to mobilise these assets (Cerase, 1974, as cited in Cassarino, 2004).

Kaladze and Davituliani's study confirms this, showing that women who returned to Georgia from
Greece for unforeseen and unspecified reasons struggled to integrate into the labour market (Kaladze
& Davituliani, 2018). In contrast, those who planned and prepared for their return were better suited
to the labour market. This difference can be attributed to the capital accumulated during migration and
psychological readiness for change, both crucial for adapting to a new environment.

Reintegration into family and society is crucial for women returning from labour migration. Despite
maintaining contact with their loved ones through social networks or video calls, the virtual world
cannot replace the real one. Immigrants and their families often live in countries with different
cultural, socioeconomic, or political characteristics, leading to differing lifestyles. Upon return, both
parties experience significant disruptions to their daily routines, causing discomfort (Chachava, 2020).
Relationships often need to be rebuilt from scratch, which can be particularly challenging when it
involves children who may have become parents. Mary Chachava's research highlights that it is easier
to reconnect when children are young, as mothers do not miss the crucial years of their child's
development, which are vital for emotional bonding and support.

Returning migrants also face social changes in their home society. According to Dumon (1986, as cited
in Cassarino, 2004), a returnee must adapt to their homeland's changed behaviours and cultural norms
to be re-accepted, a process known as resocialisation. This adaptation requires time and varies based on
the duration of the migration. Despite the higher incomes earned abroad, returning women often do
not gain bargaining power within the family. Upon their return, they typically revert to their original
familial roles, even if they were the primary financial supporters during migration. This reflects the
persistent patriarchal division of labour in Georgia, which remains essentially unchanged by migration
experiences (Chachava, 2020).

Reintegrating into the labour market is another significant challenge for returning women migrants.
Years spent abroad often mean a separation from the Georgian labour market and missed opportunities
for skill development. Studies indicate that reintegration is particularly difficult for post-migrant
women over 50, as employers in formal sectors prefer younger, more qualified personnel (Chachava &
Zubashvili, 2023). Starting their own business is seen as a potential solution for economic integration,
but many migrants lack the necessary savings. Kaladze and Davituliani (2018) found that women
returning from Greece face uncertainties about the type of work they can do and where they will be
employed, leading to fear and insecurity about their future income stability.

Age also poses an obstacle for post-migrant women, compounding issues such as estrangement from
family and labour market reintegration. This challenge is not unique to Georgia. Studies in Canada
show that immigrant women face various forms of violence and threats from husbands and children
(Guruge et al., 2010). The attitudes of family members towards them can shift dramatically from the
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pre-migration to the post-migration context. Chachava's research revealed that negative attitudes from
children towards elderly immigrants led one 75-year-old woman to return to emigration (Chachava,
2020). Post-migrant women of retirement age often cannot meet their minimum needs with the
pension provided and are excluded from the cumulative pension system (Chachava & Zubashvili, 2023).
This situation complicates their reintegration and can drive them towards repeated migration.

In summary, women returning to their homeland must reintegrate with estranged relatives, a process
that is incredibly challenging with adult children. They must adapt to new social norms and enter the
labour market, facing dual challenges of inadequate qualifications and age, which often do not meet
employer requirements. This situation is more problematic for older immigrants. Consequently, many
post-migrant women face difficulties that force them to return to emigration, seeking financial
independence and a stable income. Several factors influence their reintegration, including the reason
for return, the level of integration in the host country, the socio-economic situation at home, and their
qualifications.

Theoretical Framework

To explain the reintegration of returned migrant women in Georgia, we utilise the functionalist
approach. Functionalism operates on the principle that society functions as a cohesive system, where
each part contributes to the stability and continuity of the whole. This perspective examines the roles
and functions of different societal elements in maintaining and reproducing the overall social structure
(Little, 2013). As highlighted in the introduction, this research focuses on studying the reintegration
process on three levels: macro (labour market), mezzo (community), and micro (family).

Building on Durkheim's insights, structural functionalism views society as a complex system composed
of interconnected parts that work together to address its members' biological and social needs. Society
functions like a body, where various organs perform essential roles to maintain stability and health
(Little, 2013). Durkheim argued that modern societies are more complex than earlier ones, with
individuals fulfilling various roles that depend on others performing their functions. Modern society is
unified through a division of labour or organic solidarity, where a network of interconnected parts
collaborates to sustain stability, much like a living organism (Durkheim, 1893). This perspective
emphasises that the components of society are interdependent and work together to maintain overall
equilibrium.

Using this view, we can imagine migrants, before leaving, as integral parts of society at different levels:
within families (performing caregiving functions), within communities (as active members of social
networks, sharing communicative, emotional, and material functions), and within the labour market
(being teachers, agricultural workers, medical assistants, etc.). They were part of modern organic
solidarity, taking on various essential functions.

Talcott Parsons’s (1961) AGIL schema offers a valuable framework for analysing the dynamics of a
migrant family as a system with four essential functions:
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1. Adaptation (A): Examines how the family adjusts to its environment before and after migration.

2. Goal Attainment (G): This focuses on how the family identifies its goals and strategies to achieve
them, whether migration is involved or not.

3. Integration (I): Looks at how the family fosters cohesion and harmonious participation among
its members, regardless of migration.

4. Latent Pattern Maintenance (L): Investigates how fundamental cultural patterns, values, and
belief systems are preserved and regulated within the family before and after migration.

Finally, Robert Merton's (1957) concepts of manifest, latent, and dysfunctional functions can help us
understand the processes of migration and return migration. If the migration of female household
members proves functional for the family, their return migration could initially be dysfunctional, at
least temporarily, until the family adjusts to the resulting structural changes. Manifest functions of
migration could include improved financial stability, while latent functions might involve family
dynamics and role shifts. Dysfunctional aspects could emerge if the return disrupts established routines
and dependencies.

In summary, the functionalist perspective provides a comprehensive framework to analyse the
reintegration of returned migrant women in Georgia by examining how their departure and return
impact family structures, community roles, and labour market participation.

Research Results
Drivers of Migration: Analyzing Push and Pull Factors

Migration is a complex cycle that begins with the decision to migrate and includes both the process of
adaptation in the host country and reintegration after returning to the country of origin. To fully
understand the reintegration challenges faced by women returning from labour migration, it is crucial
to examine the initial stage of migration: the factors that stimulate emigration. Everett Lee's migration
theory identifies four categories of factors influencing the decision to migrate: (1) factors related to the
place of origin, (2) factors related to the destination, (3) intermediate obstacles (physical or cultural
characteristics that impede movement to the destination), and (4) personal factors (Lee, 1966).

Lee's theory highlights significant differences between the factors related to the area of origin and those
related to the destination. People living in their area of origin possess long-term knowledge and
information about their location, enabling them to make informed and deliberate decisions.
Conversely, knowledge about the destination is often incomplete, with its pros and cons only fully
understood through experience. Nonetheless, certain positive and negative factors associated with both
places are predetermined, acting as stimuli and attractions for migration.

Our research identified vital push factors that significantly influence Georgian women's decisions to
migrate for work. These factors operate on macro, meso, and micro levels.
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At the macro level, the primary focus is on the challenging economic situation in Georgia. Factors such
as inflation, the enduring impacts of the 1990s economic turmoil, post-war conditions, low wages,
exploitative labour practices, and inadequate pensions are significant drivers. All respondents had prior
work experience before migrating, revealing a tendency that one of the provoking factors of migration
was the imbalance between irregular working hours, workload, and pay. The unregulated labour
market often resulted in unpaid excessive hours and workloads disproportionate to the pay received.
Respondents reported that low salaries amid high inflation only allowed them to meet basic needs,
such as food and utilities: "There is no other perspective to talk about here; it is just about covering the
basic needs like food and utilities” (returned woman migrant, May 9, 2024). The problematic socio-
economic conditions hinder financial and career development, as income often does not correspond to
the position held.

At the meso level, factors such as the cancellation of services or the closure of employment
organisations due to economic issues, including restrictions on petty trade, were identified. Social
inequality within communities also emerged as a significant factor: "One day, | saw my elder son's
classmates gathering for a birthday party, and he told me he could no attend because we could not
afford the gift, with the price of the gift we will buy bread for two days. That moment made me decide
to migrate for my children’s sake" (returned woman migrant, April 19, 2024).

On the micro level, the primary motivating factor was financial problems within the family, such as
the expansion of the family, children's growth, and their increasing needs: "The children were getting
older, and their needs were growing. | had to leave to provide for them" (returned woman migrant,
April 27, 2024). Individual factors such as overcoming psychological problems or seeking novelty by
changing the environment were also identified but were more prevalent among childless migrants.
Mothers consistently indicated that they "dared"” to leave their children only for their children's sake.
Interviews with women migrants' daughters echoed this justification. They revealed societal pressure,
blaming them for their mothers’ migration: "People would ask if my mother went abroad for me,
making me feel blamed for her departure” (Daughter of Migrant Woman, May 16, 2024).

Another significant factor was the difficulty of finding employment and the necessity to balance service
and care work. Before migration, respondents often performed unpaid care work, and migration
provided an opportunity to be compensated for this labour (Chachava, 2020). However, as Barkaia
(2016) points out, this does not change gender inequality issues, as care work is merely "redirected"
from more privileged to less privileged women. Despite this, migration offers significant financial
opportunities. After women migrate, care responsibilities are redistributed among family members.
The lack of residential apartments also emerged as a micro-level factor, influenced by Georgia's
patriarchal norms, where women lived in their father's houses before marriage and their husband's
houses afterwards. Therefore, buying an apartment becomes a primary goal of migration.
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In addition to push factors, pull factors related to the destination also play a crucial role in migration
decisions. Two main pull factors were identified: perceptions of migration and social capital in the
destination country.

Misconceptions about migration often play a significant role, driven by narratives created by migrants.
According to Lee (1966), perceptions influence migration decisions more than actual factors, as
knowledge about the destination is usually based on personal contacts or incomplete information.

The presence of social capital in the destination country is a key pull factor, helping overcome
intermediate obstacles. Social capital, represented by relatives and close friends, provides various forms
of support, including assistance in organising migration, reception, information sharing, adaptation,
and employment support. For many respondents, social capital eased migration-related expenses.

Two Worlds: Migrant Experiences and Family Dynamics

After deciding to migrate, the initial stage involves entering the host country, often done in violation
of immigration laws: “At first, | was exhausted because | travelled so many roads in a foreign country.
I arrived in Turkey and then travelled by bus to Vienna, Milan, and Bari in southern Italy for two days.
The journey was long and difficult, especially without knowing English or Italian” (returned woman
migrant, March 12, 2024). All survey respondents reported migrating illegally, typically entering the
destination country legally on a tourist visa before overstaying and working without authorisation.
“We were all Georgians like this” (returned woman migrant, April 23, 2024).

The research revealed that many respondents were initially unaware of the dangers and legal
implications of illegal migration, often due to limited awareness and lax enforcement in the host
country. The psychological impact of illegal status was significant, causing stress and health issues: “Not
having documents had a terrible effect on my health. |1 got headaches and high blood pressure”
(returned woman migrant, April 27, 2024). To avoid detection, migrants often confined themselves to
their workplaces, further isolating them from other Georgians and exacerbating feelings of loneliness
and stress.

Integration into the host country presents numerous challenges, including adapting to a new
environment, people, labour market, language, and cultural norms. This was their first migration
experience for many respondents, making the adjustment period particularly acute. Social networks
and social capital in the host country play a crucial role in aiding psychological and social integration
and facilitating employment. However, in some cases, such assistance is provided at a cost: “When you
do not know what to do, you agree to pay for job placement. You do not look at the cost; the main issue
is to start work” (returned woman migrant, April 13, 2024)

Despite these challenges, many migrants support each other out of solidarity: “Georgians have rented
apartments in all European countries. You go there, and they give you a bed. You live and pay fees
until a job appears. Word spreads that a new migrant is looking for a job, and if a job appears, she starts
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working. This is how Georgians help each other” (returned woman migrant, April 19, 2024). Similar
challenges are typical for first-time migrants, whereas repeated migration benefits from more robust
social support networks, familiarity with coping strategies, and overcoming language barriers.

Many migrant women prefer care work, which offers lighter duties than in Georgia. It often includes
accommodation, reduced living expenses and more money to be saved or sent home. Despite the low
wages by local standards, the income is substantial compared to Georgian wages. Most respondents
were the primary financial supporters of their families, sending the majority of their earnings back
home: “The only thing | needed was travel money of 10 euros. | saved up to 50 euros for food, phone,
and travel; the rest went to Georgia” (returned woman migrant, April 13, 2024).

The initial working period in a foreign family was challenging due to language barriers, cultural
differences, and often humiliating treatment from employers. Migrants endure these conditions out of
necessity, lacking legal leverage to protect themselves from exploitation. While providing certain
benefits, living at the workplace often leads to psychological and emotional strain due to the lack of
personal time and space.

The emotional toll of missing family was a significant adaptation challenge, with respondents
identifying homesickness as the hardest part of migration. Daily communication with loved ones
helped mitigate this, but the distance inevitably affected personal relationships. Most respondents
became prominent financial supporters of their families but did not gain corresponding bargaining
power within the family. They remained less involved in decision-making processes despite their
financial contributions, reflecting the persistent patriarchal norms that undervalue their role: "Despite
sending money home, | felt I had no say in family decisions” (returned woman migrant, April 13, 2024).

Interviews with the daughters of migrant women highlighted the emotional and practical challenges
they faced due to their mothers' absence: “It was tough to suddenly not have my mother by my side,
especially since | spent every day with her. She was not there for me during my teenage years when |
struggled to understand the changes in my body and mind. She was absent when | was finishing school
and studying hard, and she was not present when | began university, eager to share my successes. Even
when | graduated and started living independently, she was not there. My mother was never truly by
my side” (Daughter of migrant woman, April 22, 2024). Some respondents reported severe
psychological issues due to the lack of maternal support: “I experienced severe psychological issues, to
the point where | felt unable to leave my room all day and was constantly unwell. If my mother had
been there, she would have responded differently. At that moment, no one encouraged me to 'get up
" (Daughter of migrant woman, March 13, 2024). In families where other relatives,
such as grandparents, took over childcare duties, children experienced fewer emotional challenges:
“Generally, parents are crucial for a child, but for me, it was my grandparents who filled that role. They

and leave the room

expressed that they loved us even more than our parents typically do, and whereas our parents might
refuse certain things, our grandparents always did everything for us. | remember feeling a sense of
emptiness when my parents migrated when | was little, though it did not last long. Living with our
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grandparents was far more engaging than being with our parents” (Daughter of migrant woman, March
15, 2024).

In addition to severing the emotional connection with the mother, the study revealed difficulties in
organising daily life in the family: “[When the mother migrated] | was a minor who knew absolutely
nothing, especially about family affairs. I did not know how to cook or even make tea by myself.
However, suddenly, everything changed. | learned to do everything, and today | do not like it when
someone else does it for me” (daughter of migrant woman, April 22, 2024). In some cases, daughters
not only learned to take care of themselves but also took over the roles of mother and housewife for
other family members: “I lived with my father and younger brother, and according to social norms in
Georgia, | was expected to take on the role of a mother. This included managing household chores and
caring for my brother, which felt like an additional burden. | was a child, missing my mother, yet | had
to fulfil a maternal role for my brother as well” (Daughter of migrant woman, March 12, 2024).

After migration, most migrant women become the leading financial supporters of their families, playing
a significant role in meeting the family's primary needs. Despite this, many do not gain bargaining
power within the family and are less involved in critical decision-making processes. They remain
distant financial supporters, reflecting the cultural perception of a "strong Georgian woman" who
sacrifices her well-being for others. According to the research, "Georgian women" are often viewed as
victims of cultural norms, sacrificing themselves for the sake of their families and failing to value their
own needs. Respondents highlighted traits associated with strong women, such as self-sacrifice, dealing
with problems alone, suppressing emotions, and doing everything possible for their children's well-
being. These perceptions often lead women to cope with all problems independently.

As a result, the image of the migrant woman is shaped by these cultural representations, leading to
labels such as "milk cow" and "ATM" in the sending society. Netnographic analysis suggests that these
epithets stem from the migrant's role as a financially independent woman who sacrifices her
psychological health. For those remaining in Georgia, the migrant is seen as a source of income, leading
to ever-increasing demands as extended families seek to maintain a stable income. Female migrants are,
therefore, compelled to adapt to any working conditions to meet these financial obligations: "It is like
you do not allow yourself to get sick or take a break because every hour is wasted there. | stood firm
and told myself I have to work and provide for my children” (returned woman migrant, April 27, 2024).
Ultimately, the image of the migrant woman evolves into that of a financial supporter, losing the
functions of a housewife, an emotional supporter of children, or a sexual partner of a spouse. This
transformation is not solely an individual process but is shaped by cultural, societal, and familial
expectations.

Research has shown that the migrant and the community left behind undergo significant changes at
the initial migration stage. Over time, the situation stabilises, new functions are integrated, and
adaptation to the new reality occurs. For migrants, this involves learning the language, expanding social
networks, becoming closer to the host family, and adapting to the culture and lifestyle of the host
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society: “I have not changed jobs much because, like children, elderly people become very attached to
their caregivers. They grow accustomed to you and find it difficult to part with you. As caregivers, we
become part of their family; we live with them, eat with them, and share their daily routines. This
bond develops over years, not just days. In my experience, | have never had a situation where | had to
leave due to a problem at work” (Returned woman migrant, April 19, 2024).

Adaptation involves developing new communication strategies between the migrant and their family.
Most migrants do not share the challenges and stress they experience during the migration process
with their families. Children use two types of strategies: either they avoid discussing their problems to
prevent worrying their migrant parent, or they become more communicative: “Since | knew my
mother should not worry, | decided to change my approach and tell her everything” (daughter of
migrant woman, April 22, 2024).

The study also revealed that over time, both migrants and their families across the border adapt to the
situation, which can lead to delaying or refusing return migration. For example, a daughter of a migrant
woman noted: “Migration continues to this day. | sense that he no longer wants to return to Georgia.
In some respects, he is right because he cannot envision how his life in Georgia would progress or how
he would manage work here. He has grown accustomed to his current life and finds comfort in it”
(Daughter of migrant woman, March 12, 2024). Conversely, a former migrant explained: “When |
spoke with them at home, | felt reassured that they were doing okay. The children had grown up,
learned to care for themselves, and pursued their dreams with the money | sent. However, their needs
continued to increase. They initially required private lessons for entrance exams, then faced tuition,
apartment rent, and food demands. Over time, new expenses emerged—such as securing an
apartment—that were never fully met” (Returned woman migrant, April 19, 2024).

The migration journey is fraught with challenges, from initial illegal entry and integration difficulties
to the emotional toll of family separation and the complexities of adaptation. Migrants and their
families undergo significant changes, gradually adapting to their new realities. However, the cultural
and social expectations placed on migrant women often lead to enduring challenges, compelling some
to extend their stay abroad or consider re-migration.

The Return Dilemma: Navigating Reintegration and Unforeseen Challenges

Within the research framework, a tendency was revealed that from the social networks of migrants
known to the respondents, only a few individuals return to their homeland. Most migrants continue
to live abroad; some have decided to stay permanently and have obtained legal status, while others
remain due to unfulfilled migration goals or the inability to reintegrate into their homeland. Returning
to the homeland has become an exceptional case, and deciding to end years of migration is complex
significantly, as it will inevitably impact the reintegration process positively or negatively.

As noted in the literature review, various factors influence the decision to return. Cerase (1974, as cited

in Cassarino, 2004) distinguishes several types of returns: "return of failure,” "return of retirement,”
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“return of conservatism" (where migrants return after achieving their goal), and "return of innovation
" (where the returning migrant is ready to use the knowledge, experience, and capital acquired during
migration). Additionally, research in Georgia indicates that returns often occur due to unforeseen or
undefined reasons (Kaladze & Davituliani, 2018). The complexity of the reintegration process is
significantly related to the type of return. Failed returns or returns due to unforeseen reasons are often
sudden and rapid, leaving the returning migrant without resources. Returning due to age can create
problems in reintegrating into the labour market and family due to the migration length. Conversely,
innovative returns or returns after achieving a goal can facilitate reintegration, as the migrant uses
accumulated capital or feels satisfied with having fulfilled their migration goals. However, even in these
cases, the reintegration process can be challenging.

Among the respondents in the study, the most frequent type of return was due to unforeseen,
unspecified reasons. One case involved an innovative return, and another combined achieving a goal
with returning due to unforeseen reasons.

Respondents who returned due to unforeseen reasons cited factors such as the health of a family
member, their own deteriorating physical and psychological health, the inability to adapt to the host
country despite years of migration fully, job loss, fear of adapting to a new job, and missing their family.
In the case of an innovative return, the main goal of migration was to start a private business with
accumulated capital. One respondent quickly returned after receiving financial assistance from a
relative to achieve this goal.

Although the return decisions of the study's respondents align with Cerase's categories, they also
mentioned other motivating factors, such as forgetting the reality and problems in Georgia, which
made it easier to decide to return. Propaganda in Georgia, encouraging migrants to return with
promises of a better socio-economic situation, also influenced decision-making: "Here, how many times
I heard on TV - '‘Come, immigrants, return to your country' - | thought there was a way. It had really
improved during these seven years, and | hoped there would be jobs, and I could earn more easily"
(returned woman migrant, April 27, 2024).

Personal circumstances, unforeseen events, and external factors such as media propaganda influence
the decision to return to Georgia. The return type significantly affects the reintegration process, with
sudden and unplanned returns posing more significant challenges. Even those who achieve their
migration goals face difficulties in reintegration, highlighting the complex and multifaceted nature of
the migration experience.

Reintegration Challenges and Strategies

Although the return of the labour migrant completes the most significant part of the migration cycle,
this still does not mean that the migration cycle is entirely over. One of the most critical parts is
reintegration, which significantly impacts the post-migrant's quality of life and can even influence the
decision to re-migrate. The migrant's reintegration process and return to the homeland after many
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years of migration can be adapted to Georg Simmel's definition of a stranger, according to which a
stranger is a person who comes today and stays tomorrow (Simmel, 1908). The process of reintegration
is an adaptation that involves giving and receiving, with people relearning to live together, including
those who migrated and those who were at home in their absence (Preston, 1993, as cited in Arowolo,
2002).

Of course, reintegration does not only include adaptation within the family; it encompasses many
aspects. In this study, three main dimensions of reintegration are examined: micro (family), mezzo
(community), and macro (labour market) levels. Reintegration into the labour market, family, and
society and the facilitating and hindering factors of reintegration at these levels are analysed.

The willingness of immigrants to become agents of development and change depends on how well they
prepare in advance for their return (Cassarino, 2004). Time, resources, and desire are necessary for the
migrant to achieve inevitable success. Based on the above, there are different types of return and
different degrees of preparation for return, which differ in readiness and mobilisation. The
reintegration process is strongly influenced by how the migrant decided to return, how prepared they
were financially and psychologically, and how much they desired it. In the study by Kaladze and
Davituliani (2018) on the reintegration of former migrants into the labour market, it is noted that those
migrants who decided to return quickly find it difficult to establish themselves.

Labour Market Reintegration (Macro Level)

In most cases, post-migrant women discuss their difficulties during reintegration into the labour
market. The reason for return is directly related to the degree of reintegration of migrants into the
labour market, as either the migrant arrived mobilised with accumulated capital and a development
plan or they did not. Although in some cases, the return was involuntary (due to family or personal
health conditions) and in others, it was intentional, most returned migrants tried to find employment.
Migrants highlight many difficulties they encountered in this process. The most frequent impeding
factor is the age of the former migrant. The Georgian labour market mostly looks for young staff, a
requirement that former migrants cannot meet: "There was an age limit that | was already well past”
(returned woman migrant, April 23, 2024)

In one case, the problem of deskilling was revealed, causing regret in the former migrant and
aggravating the feeling of wasted time. A returned migrant woman, a high school teacher before
migration, says: "After returning, | have not even considered the option of employment at the school.
So many years have passed... who would have kept me in employment place!... since then, if | had been
teaching, how many things have changed: the approach, the program, people have changed their
certification, and | was busy caring for the elderly at that time!" (returned woman migrant, April 19,
2024).

There is also the factor that the imbalance between pay and workload in Georgia is unacceptable after
working abroad. They believe that the work performed does not correspond to the income received
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from the given work, excessive hours are not paid at all or only partially, and the few jobs where there
may be a possibility of employment offer no development perspective. Even though their work rights
were not protected even during illegal migration, they often had to perform exploitative work. They
believe that the rights of employees in Georgia are significantly violated. Returned migrants mostly try
to find employment in the field of care work. Lack of finance and collected capital to start a business is
also an impeding factor. According to the respondents, low salaries in the country often do not allow
them to meet their basic needs, let alone rest. As Maya Barkaia (2016) points out, people are often
forced to choose between starvation and exploitative labour, so some are unable to rest and are
punished with exploitative labour, while for others, rest is punished with unemployment.

Additionally, it is crucial to understand the lack of information. Migrants spend many years away from
the Georgian economic system, and it is natural that after their return, they need orientation and
information on how to engage in economic activities. They do not know exactly what type of work
they can do or where they will be employed after returning (Kaladze & Davituliani, 2018). This factor
had a significant impact on the reintegration of one respondent, who could not receive help from the
state reintegration program to start her own business precisely because of the lack of information about
the current situation in Georgia's economic sector: "l was a new arrival, alienated from that point of
view. You don't know what's going on for five years, five and a half years, what's going on here, who
makes a living, what could be more profitable" (returned woman migrant, April 23, 2024).

There was also a trend that respondents who did not attempt employment after migration considered
the experiences of other ex-migrants or people living in Georgia regarding barriers to employment and,
therefore, did not attempt employment.

The scepticism of the daughters of migrant mothers about their parents’ return is also engaging. None
of them mentioned for sure that their mother should or was planning to come back shortly. In some
cases, they wished their parent to obtain legal documents to travel freely and, in one case, to take the
family with them. One daughter’s position is particularly noteworthy: "When | think of my mother’s
return, I am very concerned. What would she do here? Going back to the village and continuing cattle
breeding or gardening? No way! Doing the same here [in the capital]? How much will she earn, 100-
200 EURQO? So after some worries, | say to myself that her coming back is far away and try not to think
about it" (daughter of migrant mother, March 12, 2024).

These worries reveal the moral and economic judgments migrant family members have. In a society
like Georgia, migration, even doing care work, is seen as upward mobility. Family members do not
want their mothers to lose this position, as agricultural work or care work in Georgia is perceived as
lower status than doing the same job in Europe. Additionally, these jobs in Georgia do not guarantee
as much income as migration. Migrants working in households experience deskilling, and the youth
are aware that their mothers may struggle to maintain their status and income upon returning. The
only optimistic case involved a migrant who transitioned from care work to studying stomatology and
now works in that profession: "My mother is planning to come back. She wants to open her clinic. But
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I doubt she will manage to return here finally; at least she will open her own business" (daughter of
migrant mother, Date). She explained that her worries are based on the years since her mother's
migration and the significant changes in Georgian society.

Because most returned migrants performed care work during their time abroad, they often prefer to
continue in similar roles upon returning to their home country. This preference is influenced by their
willingness to engage in familiar activities and objective realities such as their age, which is not
favoured in the local labour market, deskilling, and the emergence of new labour market trends during
their absence. These new trends create challenges for returnees who lack the information and
adaptability to navigate the current job market effectively.

From a structural-functionalist perspective, the labour market in the sending society can be seen as a
social system that continues to evolve, adapting to new tendencies and demands. As migrants leave,
the local labour market progresses by incorporating younger and more adaptable local workers, leaving
returning migrants estranged from the local context. This alienation is compounded by the fact that
returning migrants are often not well-prepared with new qualifications, skills, or financial resources,
making it difficult to find their place in the local labour market.

Structural functionalism, which views society as a cohesive system where each part contributes to
stability and continuity, supports this observation. When migrants leave, the labour market and social
systems adapt by filling gaps with local talent. Upon their return; migrants find that the labour market
has moved on without them, preferring younger and more qualified candidates better aligned with
current demands. This situation aligns with Durkheim's concept of organic solidarity, where various
parts of society are interdependent and function collectively to maintain stability (Durkheim, 1893).

Additionally, Parsons's AGIL schema can be applied here to understand the challenges returned
migrants face. The labour market's adaptation (A) to new trends and younger workers, goal attainment
(G) in terms of meeting current demands, integration (I) of the local workforce, and maintenance of
latent patterns (L) all work against the reintegration of returned migrants who lack up-to-date skills
and resources (Parsons, 1961).

Merton's concepts of manifest and latent functions also highlight that while the manifest function of
migration is economic improvement, the latent function may include deskilling and social
estrangement, making reintegration challenging. The dysfunctionality experienced by returning
migrants underscores the complexity of their situation, where their previous roles no longer exist, and
they struggle to adapt to new ones (Merton, 1957).

In summary, the labour market reintegration of returned migrants is hindered by their age, lack of up-
to-date skills, and the evolving nature of the local labour market, which prefers younger, more
adaptable workers. Structural functionalism provides a framework to understand these challenges,
emphasising the interconnectedness of societal roles and the difficulty of reintegrating into a system
that has progressed in its absence.
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Community Reintegration (Mezzo Level)

A returnee from migration must adapt to the community's changed behaviour and cultural norms in
their homeland, a process referred to as resocialisation (Dumon, 1986, as cited in Cassarino, 2004). The
period of resocialisation depends on the duration of migration. Many respondents emphasised the
radical differences in culture, behaviour, and dress between the sending and receiving communities.
Adjusting to these differences proved difficult for the respondents, who often held more positive
attitudes towards the customs and behaviours in their country of migration: "These people's behaviours
and something was very unacceptable after how polite they are, | don't know, they are different people”
(returned woman migrant, April 25, 2024).

Differences in behaviour were also observed in the service sector. Migrants found the work culture in
Georgia unacceptable, not only due to the difficulty of employment but also due to the perceived
rudeness of staff, especially when compared to the more polite service they experienced abroad. They
highlighted the stark contrast in the behaviour of employees in transport and supermarkets, noting
that the service was generally more courteous in the countries where they had migrated.

Social inequality and hardship in Georgia pose significant obstacles to resocialisation, as post-migrants
compare these conditions to those in the country of migration, making it difficult to adjust to their new
reality. For some, the process of socialisation in society is closely tied to reintegration into the labour
market. Respondents who struggled to find employment felt they could not adapt to the societal norms,
cultural innovations, and rules after many years abroad: "What do | know, how can | tell you, I'm
sitting at home, and it's hard for me, yes, I told you to find a job, it turns out that I couldn't do it, |
couldn't do it anymore" (returned woman migrant, April 23, 2024).

Environmental conditions further complicate the resocialisation process. Many returnees negatively
evaluated Georgia's urban development and environmental opportunities compared to what they had
experienced in more developed countries. Despite these challenges, some positive factors also
supported their resocialisation. Improved conditions in their residential areas and the development of
the construction sector were noted as facilitating factors.

Family and community support played a crucial role in the reintegration process, especially for those
who returned due to unforeseen circumstances. Respondents emphasised the importance of nostalgia
and the fact that, unlike in a foreign country, they did not have to adapt to complete strangers: “You
feel like an outcast there, in a foreign country, that you can't be with your home people and you're
with strangers and everything happens to you there, it's nostalgia and everything, and nothing here,
usually” (returned woman migrant, May 9, 2024).

However, the expectations of finding the same environmental opportunities and conditions as in the
country of migration often led to stress upon their return: "I was under terrible stress for 3-4 months,
I was looking for that space, | was looking for that beauty" (returned woman migrant, April 25, 2024).
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This stress was particularly pronounced when their perceptions of their pre-migration and migration
period differed significantly from the current reality in Georgia.

Migration significantly changes an individual's way of life and values. Respondents often felt better
during their migration due to the receiving country's culture, people, positive support, and beautiful
environment. These values and lifestyles became an integral part of their daily lives. Many migrants,
finding the Georgian reality unacceptable, chose to take their families with them and remain abroad:
"It is so unacceptable to live in Georgia anymore, | don't think they [other migrants] will ever return”
(returned woman migrant, April 25, 2024).

An exciting factor identified in the research is the change in dressing styles and living a freer lifestyle.
In the country of migration, practical and simple clothing was preferred, reducing the pressure to
maintain a specific appearance constantly. This change positively impacted their lifestyle, making them
less concerned with others' opinions.

When discussing their relationships with the local community, returned migrants often mentioned the
loss of close friends: "Unlike my family, | couldn't maintain the same relationship with my friends; |
even lost some of them, although those who were close to me returned from the moment of my arrival,
as usual, we celebrated our arrival and caught up with each other’s lives" (returned woman migrant,
March 12, 2024). Another challenging aspect was the community's expectations: "There are already
two categories. One who is interested in how | am, and | continue to be in close contact with them.
And the second part, which thinks because | was abroad, | brought millions, and they are asking me
for money" (returned woman migrant, April 19, 2024).

The expectation for migrants to provide financial support or gifts is widespread. Ernesto Castafieda
(2012) describes the frustration of Maria, a Georgian immigrant in New York, who feels pressured to
send money despite her financial struggles. She notes that her relatives expect substantial amounts and
view her as wealthy, constantly demanding financial assistance and gifts. Maria likens her situation to
being a “Santa Claus,” where the gifts are often unappreciated, reflecting her family's dependency on
her remittances.

This tendency can be explained by two reasons: a) migrants often present themselves as successful in
avoiding the stigma of failure, raising the community's expectations, and b) reciprocal expectations, as
highlighted by the interviews with daughters of migrant mothers. The daughters often spoke about the
physical and emotional support they received from community members while their mothers were
abroad: "At school age, when all the other children's parents come to the meeting and your mother
can't come, it's also psychologically difficult. I also remember cases where | brought my neighbor to
my meeting instead of my mother” (daughter of migrant mother, March 12, 2024). Another respondent
mentioned that friends' families shared food, invited her home, and cared for her: "When my mother
wasn't here, my friends, even their parents, stood by me. Without them standing by my side, it would
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have been much more difficult for me to get through this time, if I had been alone with this problem"
(daughter of migrant mother, March 13, 2024).

As children sometimes hide the challenges they faced after their mothers' migration, returned migrant
women often do not know much about the past relationships between their family members and the
community. This lack of awareness can make the community's demands and expectations seem strange
upon their return.

Summary: Community reintegration for returned migrants involves adapting to changed behaviours,
cultural norms, and environmental conditions. Factors that support reintegration include family and
community support, nostalgia, and local infrastructure development. Hindering factors include
negative comparisons with the country of migration, unrealistic expectations, and social inequality.
The functionalist perspective helps to understand these dynamics, highlighting the interdependence of
societal roles and the challenges of resocialisation in a changed community context.

Family Reintegration (Micro Level)

Before the end of many years of migration, the migrant must adapt to long-distance relationships and
learn to live with their family again, as their daily lives have been radically different over the years. In
this case, factors hindering and facilitating reintegration into the family were also distinguished.

One of the most significant hindering factors is the length of migration. Almost all interviewed
respondents noted that their prolonged absence had radically, significantly, and negatively changed
their relationships with family members. As they were reluctant to share the stories of their own
families, they recounted stories of other Georgian women emigrants they met during their migration
who failed to reintegrate into their families because they were no longer considered full members: "She
came to her family, to her own house, to the house she built, she struggled so much during so many
years to build this house... but when she came to that house, she did not find her bed, there was no
sleeping space left for her anymore" (returned woman migrant, April 25, 2024). Migrant women's
daughters tell a similar situation from a different angle: "When my mother got the legal documents,
she came back. My sister and | were preparing for her to meet. We wanted our mother to feel
everything was the same as she left. However, it was not... there were new items, new orders... We
even had difficulties recalling how it was before Mom left. It was impossible to reconstruct” (daughter
of migrant mother, March 12, 2024). This change in environment can be seen as symbolic, reflecting
more profound shifts in relationships, functions, and roles within the home. One migrant woman who
openly admitted conflict with her husband explained: "By migrating, | took such a big burden on myself
that I expected my husband to share the responsibility. | thought we were both obligated to take care
of our children together, me financially, him physically and emotionally at least. A few years later, |
came from a vacation in Georgia, and then | felt that I was the only one, both mother and father and
that the entire load was transferred to me. From here, the relationship between me and my husband
got mixed up, and finally, we got to the point where he continued to live for himself and | for myself.
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| decided that I prefer to be alone, | am more at peace, | have no complaints against anyone, and | do
what | can and as | can for my children" (returned woman migrant, April 19, 2024).

As we see, the family structure and relationships also change significantly after the migrant's return,
making it difficult for people to adapt to living together again. The main solution often seems to be re-
migration, as confirmed by one respondent's story: "After her migration, her husband met her so
aggressively that she said she can't live with him anymore, she got up and emigrated again” (returned
woman migrant, May 9, 2024).

In addition to the increased aggressiveness of family members who remained in Georgia, irritability
among post-migrants is also common, as confirmed by respondents’ experiences: "It was too difficult
for me, do you know how I was?! | was very agitated; | used to fight all the time and with family
members at home all the time." Respondents attributed their increased excitability and irritability to
several factors. One reason is that they became accustomed to solitude during migration, which became
their comfort zone. The return home significantly disrupted the new lifestyle they had acquired abroad,
which was incompatible with life in Georgia. Another reason is the changed environment at home,
which was almost nothing like the one before migration.

While listening to the stories of migrant women'’s daughters, one additional disrupting factor appears.
While left alone, the children learned how to live independently: "My mother's departure primarily
taught me to live independently. Of course, it wasn't easy at first, but then | got used to the fact that
the day would come when | would have to be without my parents and | would have to take care of
myself. Because when you do not always have your mother by your side to help you make decisions,
you have to make those decisions yourself. Therefore, it can be a catalyst in my life to achieve
something independently, on my own" (daughter of migrant mother, March 12, 2024). Another
daughter mentioned, "Mom's departure taught me independence, but real independence, not just to
wash the dishes and cook. You do not have anyone. Here is a simple example: if you want to make an
appointment with a doctor, you cannot tell the doctor, 'My mother called," and know you are scheduled
at one o'clock. No, I talked to you and made the appointment myself. It is a simple example, maybe
even absurd, but you start making decisions on your own" (daughter of migrant mother, March 12,
2024). Simultaneously, one of the daughters mentioned that when her mother returned, she felt
discomfort: "Although we had close communication via the internet while she was gone, it felt different
when she came back. For me, it was like controlling me, and | protested. | was not used to questions
like: Where are you going? Why? With whom? | am ashamed, but sometimes | reacted negatively to
my mother's comments” (daughter of migrant mother, March 12, 2024).

One of the most important reasons is that family members who remained in Georgia do not understand
the migrant's experience, creating a feeling of exclusion and foreignness: "I had an inner scream
somehow that they are all together, here they are together, and | am alone. Why did | come back? I
thought many times that | should not have come." The respondent also noted that the COVID-19
period further separated migrants from their families. According to Krelinova and Ormotsadze's
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research, many Georgian migrants returned to their homeland during the pandemic due to the
impossibility and insecurity of living abroad (Krelinova & Ormotsadze, 2021). Consequently, the
pandemic has also become an essential obstacle for post-migrants in terms of both family reintegration
and resocialisation in society.

Additionally, reintegration is significantly complicated by the financial dependence of the family
remaining in Georgia on the migrant's remittances. Most respondents noted that during the migration
period, they were the prominent financial supporters of their extended families. The more the family
and relatives depend on financial remittances, the more difficult it is for them to adjust to the migrant's
return, especially if the migrant returns without savings. Both from in-depth interviews and from the
netnography, it is evident that the majority of returned migrants feel undervalued: "The main thing is
to feel that they [family members] understand your sufferings and appreciate what you did" (returned
woman migrant, April 13, 2024).

Post-migrants expect the return of given favours from their family members, and failure to receive this
harms the reintegration process. However, the main problem, as revealed by the netnography, is the
lack of awareness among household members about the problems faced by the migrants. Influenced by
the image of a migrant woman, they have different ideas about the financial capabilities of a migrant.
Identifying the factors supporting reintegration in the family is crucial, among which is the migrant's
role in daily communication with family members. Keeping family members informed about their lives
positively impacts the reintegration process after return, as migrants are not entirely deprived of
information about their families. The reintegration process is facilitated by nostalgic and strengthened
emotional attitudes towards family members that arose during the migration period. The financial or
psychological support of relatives and family members also plays an important role, especially when
migration ends due to unforeseen reasons.

Describing the post-migration experiences of women using Parsons’ AGIL Schema might help to
explain the disruptions of the reintegration process:

Adaptation (A): The family’s ability to adapt to the migrant’s absence and eventual return is crucial.
Migrants adapt to new environments and roles during their time abroad, while family members adapt
to new responsibilities and routines in the migrant’s absence. Upon return, both parties must readjust
to living together, often leading to conflicts and a reevaluation of roles within the family.

Goal Attainment (G): Migrants and their families set goals related to migration, such as financial
stability and improved living conditions. The attainment of these goals influences the reintegration
process. If the goals are achieved, the family may find it easier to reintegrate the migrant; if not, tensions
and dissatisfaction may arise.

Integration (1): The integration process involves reintegrating the migrant into the family unit and re-
establishment of familial bonds. This can be challenging due to changes in family dynamics, roles, and
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relationships during the migrant’s absence. Effective communication and mutual understanding are
essential for successful reintegration.

Latent Pattern Maintenance (L): The family’s ability to maintain cultural values, norms, and traditions
during the migrant’s absence and upon their return is critical. Migrants may adopt new values and
behaviours from their host country, which can conflict with those of their families. The ability to
reconcile these differences is crucial for maintaining family cohesion.

According to Merton's theory (1957), the return of the migrant can be seen as dysfunctional. The
family, having adapted to a new lifestyle and independent social system, may find the return of the
migrant disruptive. The family members have adjusted to new roles and responsibilities in the migrant's
absence, creating a new equilibrium. The migrant's return may challenge this balance, leading to
conflicts.

Family reintegration is a complex and challenging process influenced by several factors. Hindering
factors include the length of migration, increased irritability among returnees, financial dependence
on family members, and a lack of understanding of the migrant's experiences. Facilitating factors
include continuous and honest communication with family members, nostalgic feelings, and the
support provided during and after migration. Analysing these findings using Parsons’ AGIL schema
highlights the importance of adaptation, goal attainment, integration, and latent pattern maintenance
in understanding the dynamics of family reintegration for returned migrants.

Conclusion

This research examined the challenges that returned women migrants face in Georgian society,
focusing on the reintegration process at the micro (family), mezzo (community), and macro (labour
market) levels. The study sought to understand how the separation period and family members'
migration experiences affect reintegration and explore the connection between the reasons for
returning from migration and the reintegration process.

Most returned migrants prefer to continue working in the care sector upon returning to Georgia,
influenced by their prior experience and the limited opportunities for older workers in the local labour
market. Their challenges include age discrimination, deskilling, and a lack of updated knowledge about
the emerging labour market trends during their absence. Through a structural functionalist lens, it is
evident that the Georgian labour market has adapted to new trends and demands, often leaving
returned migrants feeling alienated and without a clear role.

The reintegration process at the community level involves adapting to changed behaviours and cultural
norms. Returned migrants often find the differences between the host and home communities stark,
complicating their resocialisation. Compared to the more favourable conditions in the host countries,
social inequality and hardships in Georgia further hinder this process. Despite these challenges,
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community support and nostalgia can facilitate reintegration, though the expectation to provide
financial support can create tension.

Lengthy migration periods significantly alter family dynamics, making it challenging for returned
migrants to re-establish their roles within the family. Increased irritability and aggressiveness among
both migrants and family members further complicate reintegration. Financial dependence on
remittances creates additional pressure, as family members often have unrealistic expectations about
the migrant's financial capabilities. Continuous communication and emotional support from family
members during the migration period positively impact the reintegration process.

Analysing these findings through Parsons' AGIL schema, it becomes clear that:

o Adaptation (A) involves migrants and their families adjusting to new roles and environments.

o Goal Attainment (G) focuses on achieving financial stability, which influences the success of
reintegration.

e Integration (1) highlights the importance of re-establishing familial bonds and roles.

o Latent Pattern Maintenance (L) underscores the need to maintain cultural values and norms,
which can be a source of conflict if the migrant has adopted new values from the host country.

Merton’s concept of dysfunctions further illuminates the complexities of reintegration. A migrant's
return can disrupt the family system that has adapted to a new equilibrium in the migrant's absence.
Family members have adjusted to new roles and responsibilities, and the migrant's return may
challenge this balance, leading to conflicts.

In conclusion, the reintegration of returned women migrants in Georgia is a multifaceted process
influenced by factors across different levels. Addressing age discrimination, providing updated labour
market information, fostering community support, and maintaining continuous family communication
is essential to facilitating successful reintegration. These measures can help mitigate the potential
dysfunctions that arise from the disruption of established family and community systems, thereby
reducing the likelihood of re-migration. However, in cases where families, communities, labour
markets and the returned migrants fail to adapt to each other, re-migration remains viable for post-
migrant women. As one of the interviewed ex-migrant women mentioned: "l have said to my migrant
friend, if a good job comes up, | will go back there again... If there is, what do | know? | hope there will
be, and I will go" (returned woman migrant, month, date, year).
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® 535009001960 LRGOML by ddw3sb9wms Boge sOLBYdMWO bmEMIGOOL MM3930L Tgdmbgzg-gsdo
3o {f0bs508gy 95030boLBME0wo Bsbd309d0lL g59mygbgdols gy s309gd0;
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®  ©53M30JOJ  3MEJR0SCE  MmMYSBMmgddo  (3mIobogddo, 3mIoGgBgddo s bbg.)
b93dm3569 3oMHms IMbsfogmdols 5930Mdswsgzo BmMdgdo. gl 306900 BOMLz9b s0bodbmer

656005 39d5mdOL 0530LwRW GOl S B9F3ML b 0sb Jomo F99agd0ol MdOYIEHMOMBDSL.

® 3WbME0 3F5MM39wMdOL $936M)Ao30 BmEmIGd0 s LabJ30900, MHOL 2odm 0MM39g35 MBIBGO
30035 5 BOFIMMNOIBMDY;

e 3dm3dwdsggms ,,dmbyogzol” 5330 doe30  530boLGHMsoMwo  d9dsbobdgdo  (AmlLyogs
2390mbo@dmeo 303960dmgdMe s 9MBJ30m GFMES© IXOMEO™39dsd0, 3M9doMgdsdo, d9@EHo
Loegd3om Loomgdol Asdmymasdo s Ubg. 9699 Mog godmobs@gds BMsEo SBsHBOIMOIOOL
00053 90500);

® 59600 F9lgdols slMMEgdsdo FgMRI30MBdOL 53305530 BMMIGOOL sfgligds;

® 53¢ ™bMmdool 5M530BEMIM030 259mMYygbqdols 5930Mdoes30 bm®m3gdo s Lsbdizogdo;

® 3537w GHIBHOL  B0bsbLgdoL FoBbMdIMO30  A9TMYgbgdolimzol LoFoMm 450330035 MdOL
MBOHM639wdYymao bea®dgdo s 89dsbobdqgdo;

e bywddr3sbger oMo B0ghH  MREGdSTMLBOWGIOL dMOMES©  gsdmyggbgdol  dgdzgmdom
330656900l dom30L9d0L 593615530 bMMTGd0 s LbJ30gd0;

® 1b3o5b3s 35393MmM00L LSIGHIGH™ JOMJMEGOol MHHMEIbMdIOL s 51939 FBoGHJdOL LogMH oM™
6500096Mmd0L sMLdM™ YO0, 3OMBE0IE0 oDBbYd0m F93E3wP0L 59360530 B®mIgdo;

® 15653960 MIGmS LETBHGH™ JOMNJMW OOl bgexslgdOL dowxgEHOL Loxzobsblm MHglmMlgddo
»306390F300L" (900l 49m35¢olHobgdws) 993Mdsewsgo  Bm®mIgdo, GM™MIgdos
9 gaLob 1M 9ds 59 LK3EbBLM MYIMOLYdOL 5C>TOBBMIMOZ 459MmYgbgdsL;

® ,930b6m303196M0 LEH0IMWoMdOOl RBMBPOEIBHY MsbsddMMI OBy BHYdOL 5wg335@ OO,
05650560 5 LFIMMNWO60 Fobsfogdols 25933060359 3OMEIYIMJO0 S 39dsboBTgdo;

e ,bdgdob dmbyo3z0L” 3063300 Bdgdgdol gsdmygbgdol 898Brwmszo beMdgdo.

® 360Hm&9d30mbobaol, 6g3mEH0DBTob s IgM356¢3¢0w0BIols d9dbLMsz0 brn®mIgdo;

® 3369960 305(M39WMdOL 5330d5¢s3M bra®dgdo;

® 0MYABE0 3500l B0BbMOM030 HobsMgdol 5930dos30 bMMAgdo;

® 93350000 g5d0gMH oD MM09bEGH0MIOI0 MMPs60DsE0ME0 J3930L b®mIgdo;

® 5305 OO J3930L 5MHI3900L MBOMB39wdYmz30 Fglgdo s brmedgdo;

® 900300 39Jbol bm@mIgdol sMM3930L 593030 Halgdo;

® 3m9d3H03d0 93BHMMH0EHM0DI0L 4593w gbols 5836 dsesg0 bmEMIgdo;

® m560Ds30MWO 350MEMY0gOOL 5M533980L 50B0bOLEHMS30Mwo F9dsbobgdo;

® 0933 5EGHO0DBIOL 963056 gd0L bgerdqdhymdo bmdgdo;

® ©5b59d90MEgdoL 3956Mmb0gem 0bEHIHILMS 3HOMMOEJEHMEO ©s330L Falgdo s bm@Igdo;

® 53509309MH0 3MOHBEO0L 533M o030 BMMTGOO (3MYLEH0FOL ,403s", 3500390900 s bbg.);

® 13bmM® 958m39998d0 B396 F93609Mms 398035309008 MJoE0BYMO QomsbsdMgdol Holo
5QP0WMOM03 3910035309390 50P0MIM030 459M 399900l 53606900l s0bs33905.

® s bbg. (dbgero dmLsdgdbos 3obmbo 6 Fabio, MMIgdLsi godwrgds o6 gomsbbdgdmegl gbs
3G MEo Bsdmbsmgscno [15], [16], [17], [18], [19], [20]).
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OHMaMO3 Hgdmo  EoLsbgwgdMmo  3OHMdEGIgOoL  IM935WRIOMZ6930L  9dMTE0bIMML,
09000 BsdLobwEmqdl 360d3b69wm3560 Tobos §30LMYdsm 58 3OMBEGIGOOL FMAZ56M9dSTO
J89omo s 296aLsBP3MgEo Fmbsforgmdols M35eLsBGOOLOM. Tomo IOHMBIGLOMbIHO S

30339396GHMO0  BsOmmmmdomn by bgdmEal ©alG®dsomer  3MmiEgboms  39bmbogMo
QMIPRAMWOMGOS OrRME3 w9Fo0glo bogsbdsbsmgdem sfglgdargdols dslid@edoom, olig dob

39391 BAHO®MIGHMOMW  9OHDGMGddo. 53 MDD  IMEMMdOL by domgdols
9Ll GO 09MH0OMO BsdLobIMGOOL 535505 SOBYOMEO MHYLIOLYdO IGO0 SO
560l 15385600, o3 EOL {alidogado 594gbgdl ym3zgw RB93MNWEAIAHDY 3M39GHPGHMOO ©s
39000bobEologMo Mmomm ©EsdM30©J0JE0  0MOLZMBLMEEGHOL 59(30¢90gw  EsLOJTGOL,
OHmIgroi 3nmOEobs3osdo 30 Mbs ogml »domeglio Lo sbdsbsmwgdwm sfgligdergdols
b9wddm3569mdsbmsb ©s 099MH0OE LsdlobrM™sb, FMsd Tom 36M0dBH03NMsE 9 Mbs
9939909056093 aL. 030 5O MBS 993900 OMJPMPIL SOF BINXEAHIGOL 5T0BOLE M50,
099935 Y39wolomsb Mbs 0gmlb  3mmEmEO0bs30sdo. 0o ®oz0Lo  3mA39BHIbEool  FoMwqddo
393N GHIGOL  3MmgdBHozLs o MBogzgmlodgBHol bgwddwgsbgermdsls dmMol  dgos@™mEmOol
B6J30sLo3 BEs SLONWIIEI. BFWAHIHOL 0OOLZMBLrG by 93308 IdsMYIOMEIL
dbmEmE ©s IBMEmE goozol, LsFSOMEOL, 356Mmbol, 1s3MMIM 3900w LobOlogMHYdOL s
36OMRqLoMwo 30339396300l dmmbmgbgdls, Gog BohgMowo Mbos oyml 309z dobo IOmdomo
b9 39369 gdol 306HMdGdTo. 50bodbmwo 9gdol osMmM3930L F9dmbggzsdo sl Lomsbsm
3sbbo  Mbs  dmgmbm3zgdmEal. TbmEmE  SbgMo  FMbJE0s-0MZoWgMdIBOM  50FYMHZOWO
33¢™bm3om®mo, 3m3393H96GHWO0 ©s 939 390w lobologhHo 0MEmOlZMblmwEo dgdwrgdl

35379 GHIGYY §oMmBmdowo 1sdsMmEgd®oz30 3MMdYdgdol s sMIM3g 3MbRoIGHMOO
LOEG¥O30900L LOHYMBo? JqHogErsl MsbsdIOMGOMIb 0bBEHIPLOWGO 3MmOEPObsgoom. 53

90 mdol d9gas dgladegdgaro Asbgds 39329 GHIBHJODY LEBsOMNEGOM030 3bMBOYIMYOOL
5050¢0905, b039MOLOGHIGHOL bgeddrgsbgemdolsEdo d0dsMmN3056MdOL d9d306090s, bIocMs©
50dm39bg0MEo Losgzm Ls30mbgdol 356MmbogMmo gowsFMOLMZOL 909335 wM0 T9doboBdgdols
290mbsb35 O B3 3HGEJODBY Y390obm30L LELKYM390 MsBLAMBdOL QoMgaML BoTMYsE0dIOS.
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Legal service of the educational institution as Guarantor of protection of academic

personnel legal rights
Giorgi Goroshidze

lvane Javakhishvili Thilisi State University
Abstract

The article discusses the special role of legal services of higher educational institutions in solving
personnel issues. The importance, characteristics and obligations of their work are described. The
uniqueness of the administrative subordination of legal services is shown - to be subordinated to the
legislation and not to the leadership. The necessity of staffing these services with competent and honest
personnel is substantiated. The scale of their influence and the extreme need for correctness of
professional work are shown. The obligation and responsibility for the formation of highly educated
legal services rests with the heads of educational institutions, which they cannot avoid.

Keywords: educational institution, academic personnel, legal service.
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Information and Digital Technology in the process of learning

Nino Kakhurashvili
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Nkakhurashvilil@gmail.com

Abstract

The integration of digital and information technology has marked a turning point in the education
field. It altered and replaced conventional teaching approaches, strengthening and enhancing the way
learning was conducted in various educational settings. This article discusses the capabilities and
difficulties associated with digital technologies. It concentrates attention on digital tools, learning
platforms, learning management systems, educational applications, virtual classrooms, the availability
and enhancement of personalized learning, together with the effectiveness of student interaction. In
addition, it addresses the digital divide and the need for equitable access to mitigate the effects of
educational inequality. Besides that, the article informs us about best practices for integrating
technology into the teaching and learning process, suggests ways for educators to maximize the use of
digital resources, and highlights the potential of technology. It also considers the difficulties that must
be overcome to provide an effective and inclusive learning environment and raise the standard of
education.

Introduction. Today, digital and information technologies are of utmost importance in the progress of
global civilization, significantly impacting every field, including education, to a higher degree than
ever before. The technological improvements have greatly influenced and brought about substantial
changes in modern education. These technologies have not only altered how knowledge is spread but
have also generated fresh prospects for individuals involved in the educational process. An extensive
range of digital tools is currently accessible to learners, educators, and lecturers, enabling enhanced
interaction, broadening online learning possibilities, and improving access to resources.

Discussion. In parallel with technological advancements, educational institutions are increasingly
integrating these technologies into the teaching and learning processes, thereby facilitating the
experience for both teachers and students. While the integration of technology offers numerous
benefits, it also presents certain drawbacks. On one hand, technology enhances human learning in
innovative and creative ways, making the educational process more engaging and entertaining.
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However, there may be disparities in access to technology, and its utilization may occasionally divert
attention from the main educational goals.

There are several factors to consider when integrating technology into the learning process, and each
institution should assess which approach aligns most effectively with its unique requirements and
circumstances.

The use of digital technology allows students to participate in learning activities in innovative and
creative ways, enhancing the interactive nature of the educational process when compared to
traditional methods. For instance, students have the opportunity to acquire knowledge in disciplines
such as mathematics and physics using interactive games, so enhancing the level of engagement in the
learning process. In addition, digital technology enables students to collaborate by sharing information
and experiences through online platforms[1-3].

Students find learning to be much more enjoyable thanks to digital tools, which also increase student
engagement and interest. Audio, video, and gamified quizzes and competitions enhance the learning
process and make it more fun and engaging overall, improving the quality of education. Digital
technologies make it easier for students to access learning materials, such as online courses and videos,
which enable them to make up for missing class time and enhance their comprehension and retention
of new knowledge. This option may be beneficial for students residing in rural areas who lack access
to high-quality education due to their geographical location.

Each person now has the option of a flexible learning process thanks to the use of technology in
education. Technology use guarantees a wide range of resources, which students interested in specific
fields can further develop their skills.

Assistive technology, including features like enlarged fonts, audio readers, and other specialized tools,
helps to accommodate students with special needs, thereby promoting inclusivity in education. The
utilization of technology in education offers benefits, although it also presents disadvantages,
restrictions and limitations.

Cons:

Because they can be expensive, not all institutions and students will have access to digital tools and
technologies. Modern technological or programming equipment, as well as teacher preparation, come
at a significant financial cost that not everyone can afford. Whether or not educational institutions can
afford to invest in technology and give teachers the necessary training or courses is a decision that must
be made by them.

Methodology. We implemented quantitative research methods during the study. Data was collected
using Google Forms, from three school pupils and two university students. A total of 250 students. To
calculate the influence and effect of information technology in education, | also used the SWOT
analysis technique.

Main part. Some students may find it very tempting to use digital technologies for enjoyment rather
than for educational purposes. In particular, social media, which demands a lot of time from adults who
are professionals as well as students. Apart from social media, an abundance of entertaining films,
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games, and other materials might lure students to divert from their primary objective of acquiring
knowledge and waste their time.

SWOT (Strengths, Weaknesses, Opportunities, Threats) study was done in the field of education to
determine the impact of digital technology. The analysis revealed both opportunities and threats in
addition to strengths and weaknesses.

S W
Strengths Weaknesses

e Multimedia and interaction-rich content e Infrastructure Challenges
e Accessibility and Flexibility e Technical Issues, Malfunctions
e Motivation and Engagement e Digital Divide
e Efficiency in Administration e Training and Support
e Global Access to Information ¢ Digital Distractions

o T

Opportunities Threats

e Personalized Learning e Privacy and Security Concerns
e Collaborative Learning e Dependence on Technology
e Lifelong Learning e Cost
¢ Innovation in Teaching Methods ¢ Resistance to Change

Therefore, it is crucial to take into account the positive and negative aspects, together with the
requirements of the educational institution and its students, and to ensure the efficient integration of
digital tools and technology into the educational process.

The percentage of people who own computers, tablets, and smartphones has gone up in recent years.
With the use of technology, it isnow possible to overcome major industrial challenges, manage logistics
processes, assess risks, analyze data, make predictions, and more.

In the realm of digital logistics, advanced technologies such as Artificial Intelligence (Al), the Internet
of Things (1oT), and Blockchain are revolutionizing the way companies operate. These innovations
enable real-time tracking of goods, optimize supply chain management, and enhance decision-making
processes. Al-powered algorithms can predict demand, optimize routes, and manage inventory levels
more efficiently, reducing costs and improving service levels. Blockchain technology ensures
transparency and security in transactions, facilitating trust among stakeholders in the logistics chain.
Through these technological advancements, companies can achieve greater efficiency, reduce
operational risks, and adapt more swiftly to market changes.[4-10]

There isaglobal trend toward this. However, the educational sector is gradually embracing technology,
and there are certain obstacles to overcome in that regard. The usage of technology by teachers varies
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based on their demands and level of expertise; It is not a standard technique. These elements in
particular make it more difficult to move from traditional classroom to an interactive digital classroom
that takes use of cutting-edge technology.

Interactive whiteboards are one example of a digital technology that can help students find learning
engaging and dynamic, and research has shown that it improves student learning outcomes. For
example, introducing brief, concentrated sessions like Microlearning, which include learning language,
practicing math skills, expanding vocabulary, and writing requirements- may improve the educational
experience.

Due to the quantity of software resources and their versatility in several fields, the process of teaching
and learning has been greatly facilitated. For instance, students can collaborate on group projects
without being physically together by utilizing Google Docs to work on them simultaneously. If require,
online learning can also be employed via platforms such as Zoom, Google Meet, Microsoft Teams, and
other similar technologies. These tools not only support distance learning but also enable global
communication, enhancing both educational and collaborative experiences.

E-learning has revolutionized the world of education and profoundly altered the process of knowledge
acquisition. E-learning is an illustration of the never-ending pursuit of information and innovations.
The process of learning has benefited from the integration of learning management systems (LMS). The
Moodle system is another such.

These are the platforms that compile homework, quizzes, other forms of research, discussion boards,
and other materials. All students have access to it, and facilitates communication between educators
and students. The way that education is delivered is now adjustable to meet the demands of the
students, thanks to LMS. Rather than selecting a whole curriculum, personalized learning systems assist
students in selecting a specific subject they wish to study. Pay close attention and effort to learning the
subject that interests them the most.

E-learning has fundamentally transformed the education system, by pushing boundaries and enhancing
access to knowledge. However, there are specific advantages that technology can offer within the
classroom setting. We must take into consideration a number of possible variables, including fair access
to the internet and connected gadgets. Lack of internet at home or access to digital devices (computers,
tablets, smartphones) prevents students from completing their assignments, widening the digital divide
between social groups. For that reason, each student needs to be given a tablet or laptop, and everyone
needs to have access to the internet at home or shared learning space. Where educational resources are
accessible to every learner.

Teachers and students who rely on technology and internet access in the classroom face the risk of
becoming the target of cyberattacks. Based on this, extra care needs to be taken to make sure school
devices are sufficiently secured, and access to specific websites needs to be limited. Educators and
learners alike need to understand the hazards associated with using technology in the classroom.

It could be challenging to integrate new technologies in the classroom, some teachers and students may
find it difficult to adapt and use technology. Additionally, it might be challenging for the institutions
to draw funding for teacher preparation.
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SAMR model

SAMR is regarded as well-liked approach for organizing the educational process in the classroom
through the use of digital tools and technology integration. (SAMR: Redefinition, Modification,
Substitution, and Augmentation. The ‘enhancement’ steps are the first two, while the ‘transformation’
steps are the second.)

SAMR model for the integration of technology in education consists of four steps, the first in which
the technology replaces traditional teaching methods, the last in which the technology is completely
integrated and allows teaching to be implemented, with new methods that could not be implemented
by conventional methods. This model can be used to prepare a plan to help teachers and school staff
move from the use of technology to its limited use and the slow integration of technology into the
learning process[11-12].

In the first and second steps of substitution-augmentation. An interactive whiteboard can be easily
used. The teacher can use a smart board as a direct substitute for a traditional chalkboard to display
information digitally or to empower it through multimedia resources. To display materials such as
videos, podcasts, or PowerPoint presentations. Interactive dashboards can also be used for annotations
on top of existing materials, making it easier to highlight a certain portion of the relevant content as
needed during the reference/notes or lesson.

SUBSTITUTION | AUGMENTATION | MODIFICATION | REDEFINITION

At the third modification level, students can use an interactive dashboard to storm the mind
(brainstorming) or to solve mathematical tasks while collaborating with others. To compare results and
methods with each other. In addition, interactive dashboards can also be used to evaluate students
and get to know the results on the spot.

Fourth, at the final stage, when redefining, digital tools can be used to completely change the structure
of the lesson. Interactive boards simplify the conversion of a personalized lesson into a mixed or even
entirely online lesson, with tools such as Microsoft Teams or Google Classroom, which allows students
and teachers to easily communicate with each other, share materials/assignments or various opinions,
and it is also possible that the invited speaker will join the lesson to provide his professional opinion
on the issue asked.

In the learning process, virtual reality VR headsets can also be used to create learning experiences that
were impossible when taught by traditional methods.

Analysis and results. Several factors are in place when evaluating the use of digital and information
technologies in education, including government policy, technological infrastructure and educational
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practices. According to the latest data, the following countries are leading using digital and information
technology in education:
1. Estonia-known for its comprehensive e-learning infrastructure and integration of digital tools
from early childhood education to higher education.
2. South Korea-with a large dose of technology is integrated, in the educational process. Digital
tools and smart classrooms are widely used in the field of education.
3. Finland- Uses of technology to improve learning experience, digital literacy and skills
development from an early age.
4. USA-has a diverse range of digital learning tools and platforms from K-12 to higher education.
Invests heavily and is distinguished by innovation in educational technologies.
How actively digital and information technologies are used in the learning process in Georgia for
quantitative analysis of all this, a survey was conducted on the use of distance learning, learning
platforms and digital tools in several schools and higher education institutions.
Conclusion. Integrating digital tools and technologies into the learning process and achieving the
fourth step of the SAMR model is a complex task, but this process can be divided into phases and step
by step, slowly making changes in the learning process.
In addition to being interested in new technologies, it is important for students and teachers to be ready
to quickly follow the news and learn how to work with new technologies. Digital tools make learning
more attractive and dynamic, provide easier access to information and multimedia resources, and
enable personalized and differentiated learning experiences. Digital tools and technologies have
undoubtedly changed the education system, offering many benefits and opportunities to both educators
and students. These tools enhance engagements, serve a wide variety of learning styles, promote
personalized learning experiences, and provide access to a wealth of information and resources.
Facilitate and promote collaboration between students and teachers. However, while digital tools offer
significant advantages, their integration into education should be thoughtful and well-planned. It is
necessary to discuss issues such as digital literacy and equal access to technology, training and
supporting teachers to effectively engage them, these tools in teaching practices, and exploit their full
potential.
In the future, the role of digital tools in education will increase even more. Using these tools and
considering their results will be crucial to creating a richer, more effective learning experience for all
students. In the future, more innovation and investment are needed to ensure that technology provides
high-quality education in the world.
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Introduction

In recent years, care for the environment has become a major concern for society. This search to
improve our environmental footprint, with the aim of achieving sustainable economic growth, applies
in particular to the logistics sector, with the development of green logistics.

More and more companies are trying to combat this growing concern by reducing the
environmental impact of their supply chain. However, these changes often present companies with a
challenge: How can | be more respectful of the environment without affecting my business?

"Green" logistics are any initiatives in the supply and storage of goods aimed at sustainable
development. Its goal is to improve business processes and, most importantly, reduce the ecological
footprint. Initiatives can be different - it all depends on the business and industry. Basically, companies
try to emit less carbon dioxide into the atmosphere, use completely renewable energy, and also invest
in projects that are aimed at reducing the greenhouse effect.

Key words: Supply Chain Management, logistics, Green logistics, Intelligent Transportation System
(ITS), management of transport systems, automated control system.

1. Green logistics in the economy by sector

For businesses, green logistics is a move towards more environmentally friendly ways of doing
business. Historically, logistics operations have focused on things like customers, sales, revenue, and
financial security. However, traditional logistics procedures have never considered the environmental
impact of their practices.

This used to be the case, but today, thanks to green logistics strategies, they have begun to change
for the better. The idea of green logistics not only helps protect the environment, but also helps to
increase corporate sales in the logistics sector.
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When green logistics solutions are used effectively, there will be a clear symmetry between the
economy and the environment. As a result, businesses are increasingly adopting greener logistics
practices and adjusting their corporate stance on environmental issues.

The creation of green jobs and the development of relevant skills are often considered a priority for
developed economies. There is an opinion that in low and middle income countries it is too early to
think about this or it is such a luxury that these countries cannot afford due to their low budget and
economic underdevelopment.

The green transition (greening of the economy) has a direct relationship with reducing poverty and
creating more decent jobs. For example, it is known that poor people in developing countries cause
more damage to the environment. A good example of this is Brazil's tax evasion: although exact data
are not available due to the illegal nature of the activity in question, it is well known that local poor
people are hired by companies for illegal logging activities.

These people engage in this activity because they do not have an alternative source of income. Thus,
it is critically important for the state to offer them alternative ways of employment, which can be done
through "green jobs": as a counterbalance to uncontrolled and unsustainable forest consumption, the
state can create public employment projects aimed at environmental protection and rehabilitation (Fig.
1):

Fig. 1. "Green" logistics and sustainable use of energy for transport purposes

> Water and waste management - water and waste management is the leading sector in terms
of creating green jobs. In developed economies, a significant change in jobs in the mentioned
direction is expected: in particular, the traditional jobs in the mentioned field waste/used
water and/or waste collection/recycling will be phased out. Instead, other types of activities
appear - eg. Leakage identification, sanitation control/inspection, water flow measurement
and consumer awareness on the mentioned issues. New professions such as waste prevention
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managers and processing industry operators have emerged in local governments. Waste
management does not mean only their recycling, but it is necessary to find out/analyze their
composition. Thus, "green chemistry" becomes one of the leading fields in this direction.
Consuming products made from cleaner and healthier materials clearly has a positive effect
will have an impact on the environment and the health of consumers. In this direction, it is
necessary to train/retrain biochemical engineers, chemical engineers, chemists and field-
specific equipment operators [1-4].

Renewable energy - the renewable energy sector has the greatest potential to create green
jobs. New "green positions" in the sector include, for example, renewabplle energy engineers,
consultants, auditors, quality controllers, as well as installation and maintenance technicians.
These occupations are considered new occupations to the extent that the skills and
competencies required are largely different from other occupations in the field. Moreover,
all of them are medium or highly qualified belongs to workplaces. The new jobs emerging in
the wind energy sector will require people with engineering and project management skills.
e.g. these're are Wind Energy Manager, Wind Energy Engineer and Wind Turbine Service
(Repair) Technician. For example, in Denmark, they came to the decision that there is a need
to create a new profession that combines the skills of wind, solar and water energy
enterprises. If necessary, this position is conventionally referred to as "climate designer".
Surveys in the same field show that employers emphasize the need for such skills as:
planning, development, finance and insurance, mechanical engineering and plant
construction, electronic construction, fiber-composite technologies, installation and
logistics, technical service/repair [4-9].

Transport and logistics - many countries are not only reducing fuel consumption, but
replacing fossil fuels with hybrid electric devices/vehicles that use/use compressed natural
gas and biofuels. The mentioned change implies that construction companies and various
specialists in the field, in particular engineers, specialized tradesmen (eg welders) should
begin to implement eco-design principles in their work, and it will be necessary to "green”
the vehicle mechanic profession, which will require much more problem-solving and much
more sophisticated technical diagnosis skills [10 —-14]. The skills required of gas station
attendants and workers involved in crude oil processing will also change (Fig. 2):
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Fig. 2. Reverse logistics support in the form of a green supply chain management scheme

Identification of problems and challenges in the field of transport and logistics is carried out on the
basis of a situational analysis, which includes the following steps:

>

YV V. V V V

finding and processing information about existing studies and reports;
statistical analysis;

survey of the main players in the market;

initial identification of challenges;

holding discussions with market participants and businesses;

analysis of international practices and approaches.

2. The Importance of Green Logistics
There're several goals that should be achieved by introducing green logistics operations:

>

Measuring and reducing carbon footprint - by using sustainable logistics strategies, businesses
will be aware of the impact of their transport activities on the environment. In this way,
businesses can simplify their path to reducing their environmental impact. EN-16258:2013
International Standard contains the preferred and most widely used methods for monitoring
greenhouse gas emissions and energy consumption for this purpose.

Eliminate or dramatically reduce all sources of pollution - reducing or eliminating air, water,
noise and soil pollution is the main goal of green logistics. The transport industry is
undergoing major changes, especially in the way things work.

Reduce, reuse and recycle - when it comes to packaging, green logistics focuses on reusing
and recycling existing containers.
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> Saving money in the supply chain - when companies switch to green logistics methods, they
can expect less wasteful operations and a better brand image. It also means that in the long
run, less money will be spent on gasoline, packaging, and labor if green logistics methods are
used. In this way, sustainable logistics methods are implemented in the company's supply
chain.

3. Green Logistics Goals

With the right approach to logistics activities in acompany, it is possible to benefit the environment.
For this, certain goals are set that must be achieved.

Reducing traffic is one of the priority goals of logistics. It is aimed at reducing transportation traffic.
This is especially true for large cities. To achieve this goal, companies create convenient routes that
help solve such problems. Employees select addresses and routes that will be less congested. This will
allow you to quickly get to your destination bypassing the main routes. Less congested routes cause less
harm to the environment.

Emission control is the limitation of emissions of harmful gases that will pollute the environment.
For this purpose, modern vehicles that run on environmentally friendly fuel are used. They allow
reducing gas emissions.

Minimizing waste is an important goal of green logistics. This especially applies to waste that can
harm the environment. As a rule, many types of packaging are used during transportation. This is not
only cardboard but also polyethylene film. To minimize waste, logistics companies try to use it as little
as possible. A policy leading to the reuse of containers for transportation is also promoted. Film causes
great harm to the environment since it is not recycled. That is why its use is minimized. Also, to
maintain the environment, packaging containers are made from fluorine raw materials.

4. Supporting Smart Devices in Transportation - Leveraging Big and Open Data

Historically, transport data was collected from fixed points in space - often by counting objects (eg
passengers/vehicles). GPS satellite technology, digital data collection forms, high-speed
communications networks, and increased computer data processing power have increased the speed,
volume, and variety of data collection, resulting in ever-increasing databases that provide insight into
how people act and how systems behave [15-18]. The implementation of applications of smart transport
systems in the field of road transport allows and forces drivers to instantly react to the traffic situation,
select alternative routes, reduce travel costs, avoid unnecessary traffic and getting into traffic jams [19-
22] (Fig. 3):
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5. Conclusion

Green logistics belongs to the field of logistics management (organizational management); It
is a class of complex and large systems. Effectiveness of its business processes for management,
it is necessary to design and implement software for the relevant supporting management
information system based on the latest information technologies.

Implementing green logistics will allow you to reduce your carbon footprint and operating costs, as
well as build a better supply chain, demonstrate your commitment to sustainability and strengthen
your brand among customers and employees.

By using green logistics, you can make a real difference in the world and help protect the
environment for future generations. Using green logistics helps minimize inefficiencies, increase
transparency, and make proactive decisions about the supply chain. - As a result, transport companies
will be able to reduce fuel consumption, reduce emissions, and save money by applying best practices
in the cargo supply chain.
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About some experiences of school and university cooperation
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Abstract

The authors of the article, the author of the dissertation “Development of an information system
supporting the management of the educational process in the general educational school” and scientific
supervisor from the Technical University of Georgia, have been already connected by mutual
cooperation for years that continues up to now.

We totally believe that this type of relationship in educational and scientific fields between the
school and the university is only the beginning of the work, which should be further developed even
more in the next coming years.
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Continuity of the ties (connection) will significantly help the progress of both sides and the
country as well. Sharing the accumulated experience prepares the suitable, useful ground for the
formation of the students’ appropriate level in the future.

On the base of interdisciplinary department of the faculty of Informatics and Management
Systems was created the structural unit: “Ertad” in

In order to establish mutually beneficial relations between the school and the university, a
number of events are also held in other faculties of STU, the Technical University of Georgia, exactly
for the realization of such goals.but due to its specificity, the faculty of informatics, and particularly
the mentioned department in its structure was assigned to play the leading role in this direction.

Nowadays, in a rapidly changing environment of a global scale, special importance towards
timely response to many problems is attached to the trans- and interdisciplinary connections and also
to the field of informatics for their organization.

It is a fact that today the level of achievements of specialists is determined to a great extent by
their skills of owning the latest computer technologies.

In the recent last years, conducting the teaching process in an online format has gained the
special popularity all over the world. Modern computer technologies provide a wide range of
possibilities and this form of education will be taken to an even higher level, which is done by giving
an interactive face to education. Intensive work is underway at the Faculty of Informatics in this
direction. We consider, the results obtained here can be successfully used in public schools after certain
modifications of the created systems.

It is known that in developed countries, much attention is paid to the organization of “Distance
education” in the educational field. Through this form of studies (education), additional effective
connections are established between the teaching staff and students.

Based on the current situation in our country, the need to introduce this teaching method is
determined by additional factors, such as:

e Local separatist, according to the instructions of the occupies in the temporarily occupied
territories, actually prohibit teaching in the native language.

e Due to the small number of students in schools, it becomes difficult and sometimes even
impossible to acquire full-fledged knowledge in some disciplines.

Public schools should inform students about the problems and the latest fundamental
achievements in any field. Many events are held in the 52" Public School of Thilisi in this direction.
The school is an active participant in the “Solar School” project developed by German specialists.
Periodically we invite specialists from universities to give lectures, students also visit them on faculties.

Keywords: Connections between schools and universities, online and interactive textbooks,
problems of the modern world, study of the ways to solve them.
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Abstract:

Uncontrolled accumulation of synthetic materials in the environment led to ecological problems, due
to their resistance to chemical or biological degradation. One strategy to augment the biodegradability
of convenient polymers involves introducing more hydrolysable groups into their structure.
Exceptionally important representatives of biodegradable polymers are pseudo-proteins - a new family
of synthetic biodegradable polymers based on natural «-amino acids. One of the members of pseudo -
proteins class of polymer include poly(ester amide)s, which are characterized by easily synthesis and
versatile application.

During the research Poly (Amide-co-Ester Amide)s were synthesized via interfacial polycondensation
reaction mechanism, between monomers: Hexamethylenediamine (HDMA) and Tosyl diamine diesters
(TDADE) with various diacid chlorides. Solubility of obtained products was studied in various solvents.
Structures were checked by FTIR and NMR spectroscopy methods. Mechanical properties were
evaluated using Tensile Testing Machine.

Keywords: Polymers, Biodegradability, Pseudo-Proteins, Polyureas, Polyamides.

Introduction:

Humans have used naturally occurring polymers since ancient times, such as polypeptides/proteins
(silk and wool), polysaccharides (cellulose and starch), and others. With the development of
civilization, the demand to create and replace existing materials with cheaper ones having higher
technical characteristics increased. In the 20th century, the advancement of synthetic chemistry led to
the creation of synthetic polymers, which were characterized by high technical performance and low
cost. However, the uncontrolled accumulation of synthetic polymers in the environment has caused
numerous problems. Today, the resistance of these materials to chemical or biological degradation is
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considered a serious environmental threat. Most synthetic polymer materials are less susceptible to
degradation under natural conditions. Every year, only one-third of polymer waste is recycled, with
the remainder being collected in landfills or burned, which cannot completely prevent damage to the
ecosystem. It is estimated that the production of polymer products will reach 500 million tons per year
by 2050 [1-4]. All this has led to the need to create materials that degrade and "disappear” after
performing their assigned function, without polluting the environment. Biodegradable polymers (BP)
belong to such materials. Biodegradability is mostly found in the so-called heterochain polymers
containing polarized chemical bonds—ester, amide, urethane, urea, etc.—capable of hydrolytic
cleavage. Commercially important biodegradable heterochain polymers are polyesters (polyglycolic
acid, polylactic acid, polyhydroxyalkanoates, polycaprolactone, etc.), which degrade at the desired rate
due to the hydrolysis of the most labile of the listed chemical bonds. Despite this significant advantage,
polyesters is characterized by relatively low thermal and mechanical parameters.

Outstanding classes of heterochain polymers with improved thermal and mechanical properties are
polyamides (PA), known as nylons, and polyureas (PU) (PU also belongs to polyamides based on
carbonic acid). The high degree of crystalline and strong intermolecular interactions between the
amide and urea bonds of polymer chains significantly increase the mechanical strength of these
polymers. Additionally, the stability of amide/urea bonds (which are hydrolyzed 10%-10° times more
slowly than ester bonds) makes PA and PU difficult to degrade [5,6].

It is possible to transform PA and PU into degradable materials at the desired rate by combining them
with polyesters, leading to the synthesis of hybrid polymers—co-polyesteramides. VVarious methods for
the synthesis of polyester amides have been provided and analyzed by Prof. J. Puijal et al [7]. Prof. R.
Katsarava synthesized a new class of biodegradable polymers Pseudo-proteins - based on natural
occurring o - amino acid. Obtained polymers includes Poly (Ester urea)s, Poly(Ester Amide)s and
Poly(depsipeptide)s and their copolymers [8,9].

Experimental Methods:

Throughout the research, the synthesis and analysis of the copolymers were carried out. The molecular
structures of the resulting products were characterized using spectroscopy methods. Mechanical
properties were assessed through tensile testing.

Polymer Synthesis:

Poly (Amide-co-Ester Amide)s synthesized via interfacial polycondensations (system -
water/dichloromethane) at room temperature, between monomers of hexamethyl diamine (HDMA)
and B-leucine-1,6-hexandiol-di-Para-toluin sulfonate (L6) with various dicarboxylic chlorides -
Sebacoyl chloride (SC), Terephthaloyl chloride (TC) and Fumaryl chloride (FC) (figure. 1).
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Fig. 1 General Synthesis Scheme of Poly (Amide-co- Ester Amide) Copolymers

Characterization: solubility and film forming properties of obtained product were evaluated in different
solvents. Infrared Spectra (FT-IR) and Proton magnetic resonance (*H-NMR) were used to confirm the
structures of the obtained products. Mechanical Properties were measured using Tensile test machine.

Solubility: The solubility of obtained products was assessed in various solvents such as Chloroform
(CClsH), Dichloromethane (CH:Clz), Hexafluoro isopropyl alcohol (HFIP), Acetic acid (AcOH) and
Formic acid (HCOOH) was determined at room.

Infrared Spectrum: The FT-IR measurement was conducted on Nicolet (FTIR Thermo Nicolet
AVATAR 370) Spectrophotometer (KBr pellets) in the range of 4000-400 cm™.

Proton Magnetic Resonance: The Proton magnetic resonance instrument for the determination of the
samples’ structures was provided with a (Magritek Spinsolve 60 MHz) NMR spectrometer. The samples
were dissolved in deuterated dimethylsulfoxide (ds - DMSQO)

Mechanical Properties: Mechanical properties were evaluated on Mark 10™ ESM 303 Motorized
Tension Test Stand machine and the results were analyzed using MESUR®gauge Plus software. Tensile
strength (MPa), Relative deformation (%), and Young's modulus (GPa) values were determined from
the analysis of stress-strain curves of the samples.

Results and Discussion:

Synthesis of PA-co-PEA: The copolymer synthesis reaction was carried out using an interfacial
polymerization reaction at room temperature. The system - water/dichloromethane (CH2Clz) was used
as a reaction system. Water was used as the inorganic phase, in which the initial monomers -
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hexamethylenediamine (HDMA), pB-leucine-1,6-hexanediol-di-para-toluene sulfonate (L6), and
Na-COs (H* binder) were dissolved in water to which are added the chloranhydrides of the
corresponding dicarboxylic acids dissolved in CH:Cl.. Co-polycondensation reaction was carried out
under stirring conditions for 1 hour. obtained copolymers of polyamides with poly(ester amide)s PA-
co-PEA. Poly (hexamethylene sebacylamide) (PHS), poly(hexamethylene Terephthalamide) (PHT) and
poly(hexamethylene fumarylamide) (PHF) copolymers with the corresponding poly (Estera amide)s
obtained : [PHS]n-co-[8L6]m [PHT]n- co-[L6,TC]m and [PHF]s-co-[L6,FC]m. The molar ratios of HDMA
and L6 monomers were 0.95:0.5, 0.9:0.1, 0.8:0.2, 0.7:0.3, 0.6:0.4, 0.5:0.5. The corresponding
homopolymers were also obtained (n:m = 1:0 and 0:1)

Solubility: Solubility tests were performed using a different solvent. It was found that increased
segment of PEA in copolymers increases solubility in polar organic solvents. The Solubility test of
obtained copolymers is shown in table 1.

n:m CHCIs CH:Cl: HFIP | AcOH | HCOOH
[PHS]n-co-[8L6]m 1.0 - - - + +

0.95:0.05 |- - - + +

0.9:0.1 - - + + +

0.8:0.2 - - + + +

0.7:0.3 - - + + +

0.6:0.4 + + + + +

0.5:0.5 + + + + ¥

0:1 + + + + +

[PHT]n-co-[TC,L6]m | 1.0 - - - - -

0.95:0.05 |- - - - -
0.9:0.1 - - _ ) :
0.8:0.2 - - - - -
0.7:0.3 - - + - -
0604 | + n _ :
0.5:05 + + + - +
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0:1 + + + - -

[PHF]n-co-[FC,L6]m 1:0 - - - - -

0.95:0.05 |- - - - -

0.9:0.1 - - - - -

0.8:0.2 - - - - -

0.7:0.3 - - - - -

0604 |- - - - -

0.5:0.5 - - - - -

0:1 + + + +

1+

+ Fully Dissolved + Half dissolved — Does not dissolve
Table 1 solubility of obtained Product (100 mg/ml)
Spectroscopy:

Infrared spectra: Fourier Transform Infrared (FT-IR) Spectroscopy is a technique used to obtain an
infrared spectrum for analyzing polymers. Only one infrared spectra of sample was recorded - [PHT]os-
co-[TC, L6]os (figure 2).

The IR spectra of [PHT]os-co-[TC, L6]os sample exhibited characteristic absorption bands listed as
follows (figure 3): 3303.91 (-NH-C=0 secondary amide), 2935.96 (C-H), 2867.58 (C-H) 1734.10 (C=0
ester), 1625.25 (C=C aromatic), 1536.95 C=C aromatic)

mrr e
o hy

100
\
o J

286758
\
79227
3

203596

1734.10
1123.98

13868168777
10354711 8g.
86243

119841

3
330391
149617 g0 ===,

%Transmittance
1286.67

8
162525
1536.95
1162.31
652113
56951
4842 dcaaes

4000 3500 3000 2500 2000 1500 1000 500
(cm-1)

Fig 2. Infrared spectra of [PHT]os-co-[TC,L6]os
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Proton Magnetic Resonance: The observed NMR spectrum of [PHT]0.5-co-[TC,L6]0.5 is consistent
with the expected chemical shifts and splitting patterns based on its structure. The chemical shifts align
with typical values for [PHT]os-co-[TC,L6]os. Figure 4 shows the 1 H-NMR spectra of PHT]os-co-
[TC,L6]osin deuterated dimethyl sulfoxide. The chemical shifts at 8.67 ppm were attributed to the amid
bonds. 1H NMR (60 MHz, DMSO): 6 8.67 (d, J=7.4 Hz, 1H NH-CO amide), 7.79 (s, 1H aromatic), 5.57
(s, 1H aromatic), 4.08 (dt, J= 24.2, 6.9 Hz, 3H), 3.49 (s, 7H), 2.35 (s, 0H), 1.33 (d, J = 17.7 Hz, 9H CH2-
), 0.75 (s, 5H CH3-).

45 40 35 30 25 20 1.5 10 05 00

so ss so 75 70 65 60 55 50 45
£1 (ppm)

Fig. 3 *H-NMR Spectra of [PHT]os-co-[TC,L6]os
Mechanical Properties:

The mechanical properties of the obtained polymers were studied using film samples that were cast
from appropriate solvents. Test samples were then cut from these films using a die sample cutter.

The tensile strength of the samples was measured using a Mark-10 ESM 303 tensile testing machine
and MESUR®gauge Plus software. The mechanical properties of the [PHT],-co-[TC,L6]. copolymers
were measured for various compositions (n:m=0.5:0.5 and 0:1). The samples were cast from solutions
dissolved in hexafluoroisopropyl alcohol (HFIP). Analysis of stress — Strain curves ( figure 4) of obtained
samples, mechanical properties (Tensile Strength, Elongation to Break and Young's Modulus) were
obtained (Table 2). Only the copolymer of Polyhexamethylene terephthalamide (PHT) with the
corresponding polyesteramide [TC,L6] has demonstrated exceptional mechanical properties, as shown
below. When the polyesteramide ratio exceeds 0.6, the copolymer exhibits low solubility in HFIP,
making it impossible to measure. Further studies are needed to explore the mechanical properties of
other polyamides.
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[PHT],-co-[TC,L6],,

35.00
[PHT]os-co-[TC,L6]os
30.00 [TC.L6]
25.00
<
%/ 20.00
% 15.00
10.00
5.00
0.00
0 05 1 15 2 25 3
Elongation to Break (%)
Fig. 4 Stress-strain curve of [PHT]n-co-[TC,L6]m
n:m Tensile Elongation to Young's
Sample Strength Break (%) Modulus-
(MPa) (GPa)
0.5:0.5 30 15 0.92
[PHT]s-co-[TC,L6]m
0:1 28 2.4 0.52

Table 2. Mechanical properties of [PHT]n-co-[TC,L6]m

Conclusion:

Poly(amide-co-ester amide) copolymers were synthesized by interfacial polycondensation in a water-
dichloromethane system. The copolymers [PHS].-co-[8L6]., [PHT].-co-[TC,L6]w, and [PHF].-co-
[FC,L6]. were obtained with varying ratios of monomers.

The solubility and film-forming ability of the copolymers were tested in various organic and inorganic
solvents. The solubility of [PHS].-co-[8L6].. in solvents increased with a higher proportion of the poly
(ester amide) fraction, but obtaining films for mechanical evaluation from the solution was not possible.
[PHT].-co-[TC, L6]. copolymers dissolved easily in organic solvents, and films were obtained for
mechanical property assessment. In contrast, the [PHF].-co-[FC,L6].. type of products did not dissolve
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in any solvents, nor could films be obtained from their solutions; thus, their spectral and mechanical
properties were not evaluated.

It should be noted that increasing the proportion of the PEA segment in polyamides enhances their
solubility in polar organic solvents, such as HFIP, CHCIs and CH.Cl.. The molecular structure of the
obtained copolymers was confirmed by FT-IR and NMR analysis. The IR and *H NMR spectra of
[PHT]o.s-co-[TC,L6]0.5 revealed the presence of specific bonds in the polymer structure.

The mechanical properties, including tensile strength, elongation at break (%), and Young's modulus,
of the [PHT].-co-[TC,L6].. copolymers were measured. It was determined that the tensile strength
decreases with an increasing proportion of the PEA fraction in the polyamides group.

Research is still ongoing, and further insights will reveal the potential applications of the materials
obtained.
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3b6m@9305.  BWMMOILEIBGHWWO  M30L909d0L  FJmbg  BogMMJPO BIOOMP  PodM0Yygbgds
090003065y s IMYH39wMdol  FM035¢  IMATo.  AbLLIMMEMgdom  F60d3bgEmzsbo o
39B996H05 850 IMbToGgds YxM9JOOL Bo03060930LOM30L, T 939G OMEMmO
dBob 9bgMa00L Lsbsmgddo s dvdompgddo (OLED 930s690d0) obgzg mMysbmar ©obsds@o
3960m3L30403Mw  bobGHgdgddo [1]. Bggbo Lsdxdsml doBsbl Fomdmowygbos 3m@Hgbsom®o
RBOgb396@G 0 M656HOL IJmbg sboeno FgmmegdEo dol-0bmegdol Lobmbo.

30BbmdM030 JgMwegdmwo 1,2-00L(2-8960¢-1H-0b6mm-3-0)gmgbgdol Lobmgbo sbgs-
bmO 309090 2-53960¢-1H-0bmm-3- 356050 93000980L 3mbgblsgool Mgsdaoom ds3dmGmol
695943000 Loxdz9wDY. ©I350P0BI MYod300L M3EHOTsW MO 30HMDIYO0. 3309306 BODBOIMEMO
9900mgdom  9930LHog3ego  FoBbMdIM030  3OMPIEHJOOL  50bsaMds. M EHMI00LRIOO
1399dGHOML3IM300L 15195 GOOM 350R0bgM, BMT B39bL Foge LobmMYHBOMYGdME B5gMHMNYOL sd300

Rm©9396G00L Mbsco.
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@306mx3MOHWwo 603009M70gO0L 450MmYgbgdol LBIMHMIOO PLOMOEEY OBOWIDS. Bo@o-
690990 9Ju396H03963HJOOLS O 33093900l LKAz BY 359G BB Jomo MHMro Igoiobsdo,
39db03sLs s I93b09gMgds80. 09300 Fomsbo 59MmYxbgdIEos 25955dBH0MdIE IBTIB,
51939, LEOBEHOWSE0OL 5JBHOZ9G MM, M3EH0ZNO 39T BIHIEGOJ B850, bBoM0s oo
290mggbg0s wsHgM9OLS S LOBsMEOL FHMIBLBMOToEHMMYdT0. CLIFY S5JG0IMS© JodEobstg-
MmBL 9bswo, 36M5JBH03MWo M35LOBOOLOmM 9R39IGHMOO0 dobmzmOHmo 603mogMgdgdol
Lobomgbo s 33wg3s [2-7].

B3960 Lodmdoml JoBsbl Fomdmoygbs 0bmeol dommzol 8993390 wwdobmgmrm-
o bobEgdgdol LobmgBo, MmEgR0boGmIdOL Mgsdzool d0dEobsgmdol ™m3Eodsermedo 3o-
MHMdGO0L Y965, LObNYHBOMmGPMWO 3HMPYJEHIO0L  B0BOZM-JodowWEMO FobolOsMYdJgdOL
23956L5DP3G.

30bb6M0Mm030 3MM©MIGOL Fobowgds dm3sbobgm 2-13960w0bmgdol gmGdowo-
6905 ©5 9900Md, 3-3mMTobsfo®mdgdol M gn0bo®mgds 3538m0oL MgodiEool Lygdzguby.

2-33960¢06Mmgdol 3m@doo®gds gobzsbm®mEogwgm 30ebdsogMm-3s5308 Mgsgzool
dobg30m, 039GO RMOHT>5T0EI0 FMLBRMOOL MJLOJWMOHOEOL MbsMdOLLL (bdgds 1).
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1gg9s 1. 2-396000bmegdols ZmEdowoMgdol Bmyso bidqds

53MIoEbsfomdgdol (2a-b) mergz0bo®mgds dmgzsbobyom 85339MH0L M95]300m. WG MSGMMO-
6 36mdow0os, MMI M95J305 803@ObIMGMIL MmO  gBHO3s®, 95 gYOHO  3OHMOYYIEOL
39530mygmgol 5M9dg. Mgod3ool 30M39e 939 bgds BHo@bol Jarm®mogdol, TiCls o6 TiCls,
00396 Ti%-09 s F5¢9IM0 06EHIMTI0EHOL - 39EoMm30653meo@E 0L Fo@dmddbs, begrm
9990 ™d, gL 356513690 2560(3OL IMJLORIBOBIEFOSL S B00WGdS F0BEMIMOZ0 3BIMPYIEGO.
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535053900 30600000, ©75d300L 3MBGHOMEL 35bMM309gdOm MbYz9bm3z560 JOHMTsEH M-
236553000 LM GIOM. BMYSJ30M 5OJIO sboEO 3MMYJEHO §oMBM0Jabs M1g5d300L WsfYgd0EH
30 §moob 8999y, 00M3Es Lafiyolo bagMmo 2a-b 33ereg 89060 dbgdM© 335¢0L Lsbom. MgodEos
530530 2 LsomTo. BsMYsJE0M ML 3Fs3900L F9dgy, J0300g0 dgsEo dobs MHMIGEO3
39395LvBM39m JOMISEMAM50E 1393 DY. J0BbMdMOZ0 3Mm©MJEo 3a-b asdmymgowo odbs
803 356M-430m90 BgOHOL 3M0LEHgdOL Lsbom 30-50%-0560 godmbsgerosbmdoom. (bdgds 2).
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Udgds 2. FmMHIoEbsFo™dgdol (2a-b) meErgr0boMgdol Bmyswo bdgds

LobMIHBOMYdMO BogHNgOOL FobmxzmE Mo M30L9d9d0L Tgifogwrols Jobboo gsdm3zary-
e 0dbs dsmo gegdB®mbmmo B3gdBHegdo. Bggds 3 dm3gdmeos o L3gd@®o 3a bogMomol
b dmIbsgdeo blbsmolomgol (€=0.013p/d¢, Jarm®mym®do) vo boggdom ©alboggdsdwg
5 ©ib03ggd0L d9dgy 30 s 60 {0560 063 gH3zse0m.
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5Lb039058g 50900 60dMdol dmsbomddols dsgdlodmdo Fgs3zbgds L3gdd®ol 375 B3-by.
©sLb03900s6 30 (ool 99y dm9bmJdol Bogdlodwadds gos0bsEzwWs TMIEgE I VM3s6
wdsbdo 296 63-Bg, bmeom 60 (ool d9dgy - 293 63-By. gwgd@®mbme  B3gddHMgddo
©5330JB0MGOME0 gl (33e0Egdgd0 3a BsgH ol WdobmaMEOMWo M30L7dJOOL sTSPILEWY-
6909I00os.
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Ugdgas 4. $Hnd39M9GHMOOL (3300 gd0L 453e9bs 3a bagM ol dmsbmgdol dsglodmdobg »o
L39dBHMbY.

M3 3995905 39339M0GOOL do3wqboly 3a BogMomol (€=0.015 da/d¢r) dmsbmddols dsduodwdol
§965330 9059 (bdgds 4), MMsboL 3Hgd39MoGMMsbY Imsbmddol doduodmdo Boduotmgds 376 b0-
b9, bmwm 399396Ms@ Mol 60°C-00g 35BMHEOLOL dmsbmddol dogbodmdo Fgigows «4dbodz-
Bgrm, 39Mdme, Hoobsazws 373 63-bBYg. 9J9sb dg0dwgds 3035609 M™, M 3939 @Ol
20B6©s 60°C-8g 36093690356 330w gdsl 56 sbgbL 3a bogMmols msboddol dsglodwmdols

330Dy

9db39600996&wero bsfowo

6030009690505 LOLBRMHZ39L s MYod300L ALZWGEPMBISL 353MbBHOMW GO0 MHYTg6M3560
JOMAo@myMogool dgdzgmdoo - TLC Silica gel 60 F254 Merk-ob 3o g03Hqd%bg. 0.§. b39JGMo 35s-
0weos SHIMADZU ,IRSpirit*-%g. «9.0 1L39dBH®0 @owomgdwyeros Cary-60. 1H-NMR L3gJE®o
3905090weos Bruker Avance 400-%g. ¢rmmdol s3sMs@o: A&E Lab DMP-800.

2-ggbogn-1H-06mer-3-35Md5emgdool  (2a-b) Lobmgbol bmyso Fgmmpogzs. -5°C-by
2930909 49.3 90mr 0390w R™mM3sdol 390-3000md00 MTs3gdgb 1,2 3w gmlgm®ol
mdlodwmmol, 0MgdmE BsMY3L 5Ym369096 MMIboL FHgddgmod by 1 Lo-ol gobdsgermdsdo
5 990pmad 333 -5°C-byg 253090 LoMmgodzom bs6gzdo dgodzo 3 ddmero obwmerm®o
Bsfo®mBo qoblboero 3 9w DMF-80. Botg3l 99m36999b 399003030 ImM930L 30MmMd7dd0 30-35°C-bg
6954300l 9368 Y. M195d300L 3080bIMYMBSL 5dmj0gd9b MbgE3gbmgzsbo JOmAsEHma®s-
53000-39JLsb0, 90gM0-6:1; 990Md LoMgodaom Bs6g30 250993 4obwmeosb Fodsdo, Jdbosb
AMGI ©9od30L, 99369396 bsgngdols gsdmymaols Bobbom, BowE®s396 353997dbg s MgEboggb
f9aom bgo@co® sM9dqy.

1,2-30b(2-53960¢0)-1H-06m-3-0¢)gmgbo (3a-b) Lobmgbol Bmyswo gomEogzs. obgdEmw
50930 535319096 0,49 (633M00) MO0l BHZ06WL s 10 I FYGHM30MOMPEBL, 5309096 -
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399390536599 0.5 Lo-0b 256053¢Md5d0 O 9EYMYI9D 2.5 bo. Botgal 33¢e3 5309996 -5°C-
b9 @5 00539096 0.125 de» (1.590mer0) 3o6Hoobl, MMg3z96 10 foo s dgodgzo 0.6 ddmero
3oMdmboerMo  Boghomo  (7a-C) gobbbogro 4 de» THF-3o. Bo0g3l  0wmgdab  Ggsdsool
QIO Y03QY;

69593008 ILOMEgdOL T9dgy bUBsOL BOWEH®396 d0MbBIMOL dsdODY, 5d5@gd9b 20 dg»
K2COs-0b 10%-056 bLbSL, 990005d300 b36M930 94509mg3 dsd®do s §3e0es396 9IOWS(39EHSGHOM.
65699 53965 59OM96 CaO-by, BOWEH5396 s BOWBHMIAL 5306396 GHO0MGOID OGS0
505MmOMJw 09D, ©3MB396GHM0MGdIMYo  blbsMosb bogmogmgdols godmygmaol dobboom
bUbsOL 39m-)3900Mmd0m 5853gdgb 39JLsbL o 99m369396 2 Lor-ob gsbdsgzemdsdo. JoOHOMSEO
60300096905 godmoymazs dmd)3sb6m-dmyz0mowm 3OOl gdol bobom. sbrmegzgdgb 3gEwemo
JOMI>GHMYMox300L  d9dz9mdom, gwmabBo  3gdusbo, gogMo- 1511, Boomgds  Yzomgwro
3983900wMmd0L  3M0LEHIWGd0, OHMIGLS3 9J3L MTobglzgbgool Mbs®o GMmymME dys®, olyg
29bLbo daMmIocInMdsTo.

1,2-30b(2-g3960¢r)-1H-0bm-3-0¢r)gmgbo (3a). dmdfzo6m-ygz0mgwo xggeoL 3HOLEHSWIdO.
Twe = 167—168°C; off (KBr, 13*): 3372(NH), 3052 (=CH); 910 L39J&®0(63) Amax: 248,276, 368, Amin:
232, 264, 332; *H 336 (400 MHz, ©dbm): 6 = 11.60 (s, 2H, NH), 7.87 (d, 2H, Ar, J=8 Hz), 7.74-7.78
(m, 4H, Ar), 7.62-7.66 (m, 4H, Ar), 7.45 (dt,J=8.0, 2H) 7.35 (s, 2H) , 7.11-7.22 (m, 4H). 13C 336
(100 MHz, dbm): & =137, 132, 131, 126, 123, 121, 112.

1,2-30b(2-(3-36:03g9b60w)-1H-0bmen-3-om)gmgbo (3b). yg30m9wo 3gHobL 3OH0LEYB0. Tewe
=200-202°C; ofj (KBr, ba1): 3371(NH), 3054 (=CH); 90 U39J&H®0(63) Amax: 252,284, 376, Amin: 232, 268,
336; *H 336 (400 MHz, ©dlbm): 6 = 11.54 (s, 2H), 7.86 (d, J=8.0 Hz, 2H), 7.78 — 7.68 (m, 5H), 7.58 (t, J
=7.7Hz, 5H),7.46 (t,J=7.5 Hz, 4H), 7.42 (s, 2H), 7.18 (ddd, ] = 8.1, 6.9, 1.1 Hz, 2H), 7.10 (ddd, J = 8.2,
7.0, 1.2 Hz, 2H). 13C 836 (100 MHz, odbm): 6 =137, 136, 129, 128, 126, 122, 121, 120, 112, 111.
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Synthesis of a some conjugated organic luminophore based of 2-p-biphenylindole
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Annotation

Compounds with fluorescent properties are widely used in many fields of medicine and industry. It
is especially important and relevant to use them for marking cells, in high-efficiency diode solar energy
lamps and light-emitting diodes (OLED screens), as well as an organic additive in perovskite systems.

The purpose of our work was the synthesis of new conjugated bis-indoles with potential fluorescence
capability.

The target conjugated 1,2-bis(2-phenyl-1H-indol-3-yl)ethenes were synthesized by the condensation
reaction of 2-phenyl-1H-indole-3-carbaldehydes based on the McMurry reaction. We determined
the optimal reaction conditions. We studied the structure of target products by physical research
methods. By means of ultraviolet spectroscopy, we determined that our synthesized compounds have
the ability to fluoresce.

Key words: 2-Phenylindole, Luminophore, McMurry reaction
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Scientific direction: Research, conservation and wise use of plant diversity

The Role of Georgian Endemic Wheat Species in Biodiversity of Wheat
Tsotne Samadashvili
Doctor of Agricultural Sciences, Professor , Scientific-Research Center of Agriculture, Thilisi
t. samadashvili@agruni.edu.ge +995 577 314 975

Wheat is the most widespread and important crop in the world. In global food production, wheat
culture firmly occupiesin first place and does not give up its position. Wheat is the only crop that fully
meets human needs for nutrients necessary for the body. The wide range of essential amino acids in
wheat ensures both physical and mental development of a person. Wheat is the most important source
of plant proteins for human. Thanks to this significance, scientists of the world have created more than
40 thousand varieties that successfully serve the population of the world.

It must be noted that Georgia has long been recognized as the primary center of origin of wheat
in the world (Vavilov - 1940, Zhukovsky - 1971, Dorofeev - 1972, Yakubziner - 1966, Dekaprelevich -
1954, Menabde - 1948, Kihara - 1966, MacKay - 1969). The authors indicate not only the origin, but
also imply the evolution of the wheat genus in Georgia.This is evidenced by the ancient traditions of
wheat production in Georgia. In the works of ancient Greek historians Herodotus and Xenophon, we
come across the information about the distribution of many types of wheat in ancient Georgia. The
first monuments of the wheat civilization belong to the Mesolithic period, which is confirmed by
archaeological excavations. Several types of wheat have been found in Neolithic settlements - Arukhlo,
Khramis Gora, Shulaveris Gora. Among them are hard and soft wheat, whose age dates from 6,000
years BC (Rusishvili et al., 2019). As a result of similar archaeological excavations in a settlement in the
village of Digomi, carbonized grains of Zanduri of the late Bronze age were discovered (Maisaia et al.,
2005).

Archaeological research has revealed the remains of Tavtukhi grains dating from the 4th and
3rd millennia BC. (Dzidziguri, 2000). According to these materials, the primary wheat species existing
in Georgia revealed phylogenesis of the wheat genus and confirmed the diversity of wheat species.
Georgian farmers in ancient times gave corresponding names to all this great variety of wheat species.
Georgian names for wheat by biological group were "dzveltesli" or autumn, and "akhaltesli" or spring.
By species and varieties - Zanduri, Asli, Dika, Tavtukhi, Ipkli, Doli Puri, Khulugo, Khozo, Khotora. By
place of origin - Chveneburi, Rachuli, Akhaltsikhe, Kolkhuri, Corbouli. These names give a peculiar
folk classification of a wide variety of Georgian wheat varieties. Ecotope is a mesophyte. The

Georgian Scientists/Js®mggeo d93b0gMgdo ¢. 6 N 3, 2024 | 221



distribution area - Racha, Lechkhumi, Chiatura, Sachkhere, Kvemo Svaneti. Varieties: Khulugo,
Khotora, Khozo. Later Korboulis Dolis Puri and Ipkli. According to morphological characteristics -
Shavtavtava, Shavtavela, Shavpkha, Tsiteli doli, Shavi dika, Tetri dika. These names are a kind of folk
classification of a wide variety of Georgian wheat varieties. According to lvane Javakhishvili, this is not
only the result of observations of farmers, in ancient Georgia there were such writers - agronomists
and naturalists as Katon, Varon, Columbella and Plinus. The first information about the biodiversity of
Georgian wheat belongs to Sulkhan-Saba Orbeliani (XVII century) and Vakhushti Batonishvili (XVI111
century). Foreign naturalists also traveled to Georgia - Guldstadt, Georg and Klaport (18th-19th
centuries). In Georgia, even today, it is possible to detect sub-contoured forms resulting from the
natural interbreeding of wild and cultural forms. Such forms were discovered in the village Eredvi of
Kartli area.

Thanks to the love of wheat culture, in the highlands of Georgia (Racha-Lechkhumi, Meskhet-
Javakheti, Mtatusheti) keeled wheat is still grown today and use old Georgian terms: "Jejili" is a newly
sprouted field, "Namja” is what is left after harvesting, "Kalo" is a place for threshing ears, "Kevri" is a
board for threshing ears, "ulo” means strong binding of wheat stems, "shnakvi" is a tool for collecting
wheat.

Genetic and breeding value of endemic species and native varieties of Georgian wheat. Scientists
of the world did not lose sight of the uniqueness of the biodiversity of endemic species and native
varieties of Georgian wheat. The attention of triticologists of the world is especially attracted by: Chelta
Zanduri, Dika Kartlicum and Hexaploid Zanduri (Zhukovsky), characterized by phenomenal complex
immunity to fungal diseases; Chelta Zanduri is characterized by high protein content in the grain and
high degree of baking ability; the endemic species Kolkhuri Asli is resistant to various types of rust;
Macha wheat is characterized by an abundance of leaf mass on the plant and the strength of the stem,
well tolerates excess moisture. Soft wheat varieties created by the Georgian people fully met the needs
of the Georgian people, and unique varieties are still in demand and are intensively used for food. This
demand for older varieties is due to the following positive qualities: 1. Short and strong stem; 2. Disease
resistance; 3. Rapid plant development; 4. Fertility recovery; 5. Resistance to grain falling during
ripening; 6. Easy thrashing of grain from the spike; 7. Increased content of proteins and essential amino
acids in the grain; 8. Coarse graininess; 9. High-quality bakery grinding; 10. Longevity; 11. Broad leaves
of the plant; 12. Coarseness; 13. Early ripeness; 14. A gene that determines the ability to preserve baked
bread for a long time;

The multi-species biodiversity of Georgian wheat has not gone unnoticed by world scientists.
Scientists in Japan, Russia, Germany, England, the United States and France are intensively working
on Georgian wheat.

Role of Georgian wheat in soft wheat evolution. The achievement of world breeding in wheat
culture is closely related to the creation of soft wheat. Soft wheat fully meets human needs and is one
of the most complete food products. The origin of soft wheat is polypholent. This type of wheat
originated in many places and many times. To date, four routes of origin of soft wheat have been
experimentally established. The first possible way of its creation is associated with the opinion of
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Kihara, who received a form similar to soft wheat by crossing the naked form of 7. carthlicum with
wild grain of the diploid form - Ae. Tauschii .According to the German triticologist Kukuk, the second
way to obtain forms very similar to soft wheat is possible by crossing of Macha and Iranian spelt. This
method of resynthesis was tested by L. Decaprelevich and the results have confirmed the experiments
of Kukuk. The third route of origin of soft wheat is also associated with the Kukuk data and the same
form of Iranian spelt in which the Macha could penetrate by mutation. In  Macha species, there are
sharply transitional forms with resistance to brittleness of the head stem. Macha's involvement in the
origin of soft wheat is substantiated by Georgian triticologists (L. Dekaprelevich,V. Menabde, P.
Naskidashvili). The fourth route of origin of soft wheat is due to the crossing of the 42-chromosomal
Macha with the octaploid 7. carthlicum. The latter carries a Q gene that promotes resistance to stem
breakage.

According to studies conducted to date, it is recognized in the world that endemic species of
Georgia played a large role in the evolution of the genus Triticum. Two species are important in this
regard: 7. macha Dekapr. & Men and T. persicum Vav. This process of evolution took place in Georgia.

The role of Georgian wheat in world wheat breeding. It is important to note that 8 new varieties
of wheat were obtained on the basis of endemic species of Georgia:

A species of "T. militinae" wheat (Zhuk. & Migush 2n = 28) isolated from " 7. Timopheevii' as a
naked grain counterpart. In head coloration it is similar to " 7. persicum vav." Fuliginnesum.

Wheat species T. timonovum (Heslot & Ferari 2n = 28) was obtained in France by autopolyploidy
of the wheat variety Timofeev. The species is of the mountain type, easily adaptable to cold climates,
pure spring shape.

The wheat species 7. Fungicidum (Zhuk 2n = 56) was obtained in Russia (1944) by allopolyploidy
by crossing T. Persicum with T. Timopheevii. It carries the genome of G. The species is known as a
resistant form to yellow and black rust and powdery mildew.

Wheat species T. Kiharae (Dorof &. Migusch 2n = 42), a spelt homolog, obtained by crossing 7.
Timopheevii with Ae. Tauschii-. The species is characterized by a high protein content (22-23%). It is
resistant to rust and smut.

With the participation of Chelta Zanduri in the USA, Australia, Kenya, Japan, England, many
new forms and varieties of wheat were obtained: Melanopus 5, Melanopus 6, Melanopus 7, Steinwedel,
Timstein, Mengavi, Lepard, SRPC 67.

Conclusion. The Georgian people as a result of 8,000 years of breeding created a unique variety
of wheat species. The immunity of Georgian species to fungal diseases is especially important for the
future breeding activity. Wheat variety Chelta zanduri also carries cytoplasmic sterility genes that
allow the creation of hybrid wheat. Also in Georgian soft wheat Dolis Puri 35-4, was found a gene that
restores fertility. The positive characteristics of Georgian wheat and soft wheat varieties are the best
source for creating promising varieties and forms using gene modification and nanotechnology. This is
confirmed by data from the Institute of Molecular Genetics in Liverpool. According to German
researchers, in the future, humanity will mainly consume wheat variety Zanduri.
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Using Georgian wheat species and native varieties of soft wheat, world geneticists and breeders

will be able to create new varieties of intensive wheat in the future, using modern methods.

> w b e

Keywords: wheat, species, biodiversity, usage.
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B399 93603 30 bmMdwol s0gds 6593wom bgdms 03wolol mg9do. LHmMgo 5dgsb
290m030bs6g 59 130l d39e0 JsOYo Lobgumqds 935050395, dmfgmero dmlisgwols 50gds
3935 Lo35Lbolidygdrm bygdg 0ym, sdo@EHMa 0gmbYb 9350 Tgodboboggds. dBMTol MmEsboiEO0L
50 gm®Asl 3500050 GHMPIOMES. XSOl 3505353990l QoM BsLTo  JOMOMOW SO
9mbsfogmds  Lod0dsdz0wm, @35m0l fg30goo 96 LsTgHBMIWME.  Sbgmo BTG
B5(339¢000390000 0gm, Mmxsbol 9360900, Lsbsgzwm, Fsmsg 9bdsMgdmbab gsbol s®gdsdo.
23903000 s BoMx39g ImI3gwo godmMBgmeEo Lsbgwoom LaMygdEmds bemggedo s 30l
6OML BmOgo ol ogm ,,09U39MM0", 30MH39wo 139gL 9649 335¢OL 3O JMEOl 58MYOO.

90030000 be®deols 6900 ,,Bs08gdms” golisgrgfo dmdBodmE 50w DBy, 35emBY o
bs6gd 99030 393600L BsdwsEgdom 0eghgdms. 535595, JOMOMIW P, Y3gws gl 3OMEgLO,
LoIE MJE0IRO S LYsbg BoOPMBO LTS GBSl 0 g3s, F9doboboMGOMEOs.

09 399609l 0bsbogbgb  slsgargm  Lodo@mzgwmdo 39300 ®  Ladgwbgm
6529035 dgdo, bmwm 50IMbgzEgom s LsdbMgm Lods@mzgwmdo - dgmgwdo, s3Mgm39
90()sdo godsmrme bommgdls s mMIMgddo. dmfgmuo Fombsbmwo 053d390s bgwlsgdzszgddo
(396L53M9POPO0®  OOGHMOXIOHO  Fo53grol  ELITBIIIWs®) s Pywol  Hobgzowgddo
(Bos3sdg 1985; dgvy35dg 1960).

659GMIoL BMOAsGH0 9O 0dergzs 0dol LodsEgdsl, GMI MROM FOEWIE ysbgobowmm
JoOo be®deol bsdbsol Mon®malis M35 x3gMHM3560 SLMMEH0TIbEO0. s80E™T, dm3wgo
909dmgobowsgm s  503608bs3m, MHMA bsdBs©To  M30MH39wgLlo©  0IEolbdgds 3OOl
96535¢bobgmds - ,,3m6M0 B3960 sOLMBOLS” Lbgs b5dBoEMb ghmow 3b39ds 9. §. 3960GH03owmE
Lobmddo (00mbg) s 3MMOBMEEIWME Lobmddo (3wembg). 3bzgds 396MsLs s dbs®do Mobols
©> J30b 3939980 (3063909w0); 3b390M©s 39M280 gd6MagLgdIE J3ob BowrgdBIa (39):

05300530039o@ (3b390MS MLORMOHM 39MHgd0 - bJoswgdo. d98ymad ©sofiym 1Mol
oMby /©gsby, B GHGsogoww bsdbg ImIboIdMwwo  Loggemosbo  Bafo@dol
3B gds. 439w sbg 9M0bEYE0s IMY35¢0 3OO0 964 ,,4Ma35¢0” (dmao®modg 2007). oyo
909 LodoOm39emPos 3930 (39gdo. 3MM0, JeOoE-35bgmdo , goHmo 330600L TSRS
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53060MdJ0S bm®mdsendo d30609 Mom©bmdom Fghgmwo Lsdgzgms d3gbstol - Fobmdgewols
35633500, OHMIGoE 3MOL INWNOHXM BJOL 5dg3©s, JLWIBEGHOOMDIL s LOBYEgdLL
353%909. 33000l dMWML, 939w g0 39IM0LOYD 03MEBIL gPMY33M0 360560 396 dob,
»32960L boGImb“ ©sdbowgds.

353905 536Mgm39 Mol 390 (39bgm0, JsOHNE0), Ws3z5d0 (MOEMMOO LMGMOLsM3z0L),
93069 Bmdol Inmgdo wo3960L Lobgarfmgdom (amago®odg 2007). bbgs Lsbols ogm dglbmeo
39960 bmdobo s PoMosbo (3M3MMs) 39MHgd0 T30 IGMZIPMEo BIBZMgBHOm. (3b3gOMPS
33609139 LEOOEYSEM G 3O0WO 399MJd0, BsbmJgdo s bbg.

LoobOEHarm 653BIOs MOGHMIXMOO 39M9d0L FM535¢LIbBYMBS: BgOL s dIMSJOL 39 9d0,
3530L BMOIOL ,,05L0¢s 39HO*, I306M9 DML 319MH9d0: bstol, IMMboL 3oL, 3b3MoU, bsdywol,
Lobbobol s Lbgoms godmlisbwgdoom; Losbosefiarm Go@swy®o 39MHgdo bbgs Losbowfem
69205656 9HMO©, 530090 VMOOL dMmbsM M Mog0om FMsdo, 9Hgmds bol bmbRsby 96
3009, L JoOnEbo 536530560 ghmEads s Mmxsbol WBOMLO, MHMIgwoE 93539 OML
XOOMIOL 3933009  0Yym, 80993393, FoEm3sgl  mxsbol  §936mgdl  sboew  fgals,
X9BIOMGEMdSL, bzoglbs s BMol MLM3gdL. 1sd933egM ,3Mmyd 3M0” bgzlyMgmls o
0305380, bgsbgdo 3H390M©s OO HBMToL KX 3M0BO 3OO LomgIm EEILILHIPJOOLIMZOU.

bmO3wol 653Hsol OO GHMOOE0s s FM350WRIMHMZBYBss  AMLIOMOsBO  Jos-
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330 s b3,
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b5 3539960900l ob  4oblbgs3gd0m 9GS FMP3o0, M99 MmmMb3MObgo BMOTS  3JmbEosm;
39653 gbgd0 boga3B0sbo demom, 893930 ol/md0sb0. g 356513690 IM35¢0 Bbgs Bodbool
QMO 2530 3MB3MIAH0 3Mbol LsDBOZMPL s 930 033300MS DBMYs© JoOrmnwen
399065600530, bl MmMEmGO0m  BIMOIOMIOL  EOIBILHIMDY.  LodsBmzgemdo  EMdOMUL
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539603560 J5005-boF93Mm9gd00m 58mMBgMmo JMmbgs Aglbgmo, Loog s0bodbro Bsfs®do
©MmOoL Jmbol 58mggbgdom, GHMOOEo, 3595-353960 8OBIdo 3b3gds, 3bmdol 3GmEglo
90090 MHOGHMO0s. B3 25dMMBIMWO0s, M8FMwo dsFMwgdol dugogzLo@ oboE MMbIMMb
AMOIOBsS.
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L5doOM39Mb  3MMbggdls FmMOl y39wsdg gomymws© B3960 J39ybol sdmbsgwrgmols
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Dol X30M0560 39M0s, HMIgEois Lsmgdm EEILLLHsIEOLM30L 3b3gds, Togowoms© 393 M-
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96960393035 s sbowo 3Hgdbmemmaogdo sbsdg®mmazg AmBwoml gobgz0msmgdol g -
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30bsfogdols s ImbTomgdol  0bmzsgom®  dgomEgdl, GMmIwgdol  Jobbs  olobogls
99934AHMOMDBOL FoBOPIL, 36M9dMDBg Bgdmddggdol 9993060935L o FEYMSE B30,

96960393H030L5 s sboero Egdbmermyogdol bggmmdo d0dobsdy (33e0wdgd0 453wgbsls
3b9bL 565 FbMME §30mbMB035BY, 56015890 BDBMYEMYOsBY O 430YIMDY3, M3 bgls WHgmdl
00065000 s "8()3569" Imdsgeols dggabosls.

Georgian Scientists/Js®mggeo d93b09Mgdo ¢. 6 N 3, 2024 | 233



do6M0ms0 bsfogro
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1. 3965bE9gd500 969M0s: THOU, JoM0b, AgMmMMBMMO s doMAslol Fgdbmewrmyogdol
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390 9MHIo LobEgdgdol (EGS) ¢gdbmermaos 33¢00l 53 9y mdoMgmdsl.

1970-0560 fargdo: EGS 3mb3gnEos 306M39wo 99999953005 @omb-s¢nsdmbols g0mgbmen
@3¥MMSEGMM05d0. 000gs 0Ym bgemzbm®ms 899Jdbso 29mmgM Mo MHHIM3950M9d0 0d, L3
0991693603500 56 sOBYOMIS.

Georgian Scientists/Js®omggwo dgsbog@gdo ¢. 6 N 3,2024 | 235



1980-0560 fergdo: 3063900 EGS badowwm@g 3600m9d¢goo oofigm, 3sa6s8 @gdbmemyos x96
300093 95¢0056 33060 5 5M59B9JGHMO0 0Ym.

2000-0560 §argdols sbsfigolo:  LogMabygmdo, LbwE-bvy-gm®mgdo sofym 3063900
3™dgm30mo EGS 360mgd@o, Omdgwog 1.5 392535¢ boddeog®mgl s§o6dmgds.

2013 §geo: 588-30, mEOgambols dEo@do g50bLbs bomdgMo EGS cogdmblidMsgomaro 3Gmgd@o,
OHMIgandsg 983965, GMI Jglodergdgeros MBI AJMMIOTMWO 39000 JoBIMMNMGds EGS
39Jbmemaoom.

2021 Ggao: ¢@sdo sofjym FORGE (Frontier Observatory for Research in Geothermal Energy)
36™9dGH0o, H©MIgwos HoMmdmoygbl wsdmEms@Em®mosl EGS ¢gdbmemmaogdol golismdx mdgligdes.
5 GILAHOMGOS SHHEO dMOOZ0L B9gIbmermyogdo, Lgoldwmemo ImboEmEmobyol Igmmogdo s
69H9M3156MH0L IMYoMgdol ¢9gdbozgdo.

2023 fogwo: EGS (3gdbmemaoqdds dosefos 08 ©@mbgl, ®md 9gbodwgdgeros 5-10
30wmdgBHmol LoMdgbg O3S s 200°C-Bg Tg@o 39d39MsEOOL dom(gzs. gb LodwoEgdsL
00935 29MMgMdMNwo 969600 godmyggbgde 0dbsl 03 sy gddog, Losss sy qu
8920 gd9gwo 0y

b 3OMaM9go 60dbsgl, MM 49MmmgMIMwo gbgMaos sV MOl JgbLMMwo Tbmem
65996009 49MyM9530w0 sPowom. EGS ¢9gdbmemmyos 3m@HgbEow®e Bsdwmowgdsls oderggs
39M9MH Mo 9bxMQ05 259mygbgdmem 0gdbsls AMmaEoml 89369 YROM BIMOM BHJOHOGHMM0sDY,
653 960083690mgbs BOOL ol 3m@gb30sl  yermdso 9By gBH03Mwo Lol gdol
Bsfosco.

00mdsbol  gbgMaool  LxgOmdo  GH9dbmemyomMo  3OMmymglo  dmoEsgl  dombszoz0l
§o6H3mgd0l 36OHmELGdOL 203X MmdLYOSL. FoRITOMIQ, 30M5MEIOS (390IMHYOHO J0bMEOl
§o63m900L 39dbmema 0900, Mo Lsdswgdsls 0deg3s 11533905 MMM d3gbsGgo
B56bg6900056 0300Mmm LB5(3530. b3MPRIBJIOL 250058953930l BH9dbmema0gdo 30O, o3
BOHOL 9bgMo0l 50AIboL 9R39JGHMOMONL 3603035 3gsmo 656MBRIBId0IE. domdsliols
2395093035300 9x39dGHMOMOS  0HBMEGOS  BIWO  J9BHOIWODIGHMOIOOLs s 3MMEgLol
™33H080Bo300lL 2Bom, B3 LBsdMsEdl 0dwg3zs d0MTLs MROM 9BYJBHMI® F300JIBSL
LObMYHNO 5065.

30masLol 9bgt 00l B9dbeemyo0l gomdx mdgligdols dglisbgd:

B9NMBMOO 90sbmerols {sm3mgdol Ggdbmamyos
G5©030M0  30Mmgmsbmo  0fsMdmgds  Lodobols 96 Fod@ol  Wgmfdolash, Gog

3063796963050 890l 15533900l {oMmBMGOSLMb. (39 MEMDMOHO JmbMEOL GHgdbmemaos 30
099690L 839bsMgm Bo®BIBYOL, MoE 5930MYOL 53 3OMdISL.

1970-0560 fargdo: 39mBOHo g0sbmeol 0gs 30639ws@ 49hbs, FsMsd 3MmEglio
09™ d5¢0056 330600 s 56059339dEwO0.

1990-0560 fargdo: ©sofiym 0bGHgbLlommo 3393900 96%B0Tgd0L  olisvBx MmdgLYdIWH,
HMIwgdoE 9e0sb 390 EmBIL oM gds.
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2000 §9e00: 39e09eomB©0 §09bmeEol Fom3mgdol oMmgdMEgds 0g4m osbEmgdoo $5-$6
Wo@MDY, M3 45056 33060 0gm 3TgGMH 0O 59mYggbgdolm30U.

2007 §gero: 5d3-80 @o0blbs 300390  Lsdowm@g Jobsbs, GMmIgmoi  SHoMmImgds
39BN gmobmenls dzocg doldEHsd0m.

2013 fgwo: POET-DSM Advanced Biofuels goblbs 3oM39wo 3mdgdHhEomeo dsbd@edol
39O HYOHO GNIbMOL Jobobs s0mg58d0, HMIgEoa 0Ygbgds Lodobol Roensb.

2016 Goo: 390mbOHo goebmeol Fomamgdol wo®gdmmgds 890zomEs $2-$3-00
WOo@MDY, 9o658 35063 BJOM©s MBOHM d3060, 30O GHEMIVOEOWO dOMIMNbMEO.

2020 fogwo: sbowo gbHodgdol s  QoMIxMdILYdIMo  3gMHdghGozool  3Bm3gLgdoL
f9owmdom, (390MWMHMYOHO gosbmEol FoMdmadol gx39dGMOMdS 2o0bsmEs 30%-om 2013
9w msb 9gsmgdom.

2023 (oo Dmyoghomo  30m335605 53bogdl, MHmd 850 Jgdwosm (39X MHMOO
90bmeol Fomdmgds $1.5-Bg bo3egd Bolo @oB®DY, Moz 9339 3MB3IMHI6EHMBIG0 b0
A65030vw L)3930b.

b 3OMyMgbo BoTbsgL, MHMA sbems JgliadgdgEros 15533905 3930 F3gbsMgnmwo
B56Bgbgdols  99dmyggbgds  Lofizog0l  LofoMBdmgdws. gu 89306098l  3Mbxod@L  Bo3zzgdol
96039050 @ BOPOL BOMU[3930L FOYMIOMBDSL. F3d, 290mi303900 33we3 MRYDdS
353 BH900M9OLMB s MAOBE03ILMB 3930060 gd0m, MY 3gbsdgmwo bsMhgbgdo s6
360l 3m63396@06MdM0 9HM 5P, HMYMO 3 Bodobo 56 TogMol crgMffsdo.

939w gl G9dbmermyon®o dorfgzs bgwl MHymdl asbsbargdso 9bgeyool Fgsmrmgdols
MROM  oOronm  250mygbgdsl s oo 3mbIMMY6EHMBIM0BMIOL  25BMHPIL  BHMOEoE
9696300L §gommgdmsb Fgsmgdom. gl 30, o308 TFbEMOZg, bgwl Wigmdl Lygms 9bgM0sBY
239005L3WSL O 30doGob (33e00egdolL Hoboswdgy dGMIMWLL.

2. LsGG aM0gd0: F330560 Jugergdo gbgMool 9B9dE GO gbsfoggdolomgzol.

LISOE 00O, 699 F330960 Jugwo, sGOL MsbsdgEO™MZg gugdBH™M9bgMool Jugwro,
MHmdgeroi 049bgdL 30RO 39dbmermy0gdl gergdBHmmgbgmaool Homdmgdol, gobsfowgdols s
9mbdomgdol  ImboBM®mobyols s BsMmM30Lm3z0L. gl LobiBgds YBOHMb3gwymRlL MmOIbGOg
300960353050 96900l 808)™MgdEgdLs s FMBAMGOEGOL TGO, M3 BodwoEgdsls 0deEg3s
™33H030BoMmgL 9bgMA 00l 25dmyqbads s 9139dEGHIOMd.

L3SOE 20000 FoMTIMoYIBL JgdBHOMBIMA00L Jugargdols sboew MsMBSL, GMIgdOE3
099690996 5659900Mm39 30ROM 3Hadbmermaogdl 9bgcyool HoMdmgdol, asbsfowgdols s
dmbdsmgd0l Mm3GH0d0BsE00LMZ0L. gl 0bm3zs30MEMOo LolEgdgdo BoBbo olvbgL 9ByMAIG03 Mo
L9JEGHMOOL 9RB9JGHIOMDBOL, BEOTJOMMBOLS s FEYMSOMIOL 45TX IO,

13sME 3M0EIBOL 0M0M5EO FsbslosMYdEYdO

1. m®IBOH030  3MmIMB03s30s:  LAME M0 gdo  YBOHMb3gYMRL  0bxm®Is300l
23933w5L 969600l IfFomMdgdl, OLEMOdMEHMMJOLS s FTHI>MYOEGOL FMMOU.
2. Mgome OMmIdo dmbo@memobyo: LobEGgds 9Mdozs  53306M©Yds  9bgMROOL

9mbdomgdsls, §o03mgdals s Jugurol dymBsMgmdsl.
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3. 530™MI5H0BYdIMmo  FsMmzs: 33300060  sEymOomdgdo 93¢ MIdGHMS©
592900609096 9696M00L 6535090l 9839JBHMOMBOL goLsHBOISE.

4. 03005003g60l MbsM0: LM FMH0PIOL FJ9de0sm BFEORI® 498Ms3w0bmb o
50IMRb3M6 3OHMBGIJo0, M3 5930MOL Tgz39MGbYd9d0L HOl3L.

1356 2M0EIBOL M30MSGHILMdJOO

* 96963989 HMOMBIOL  BOES.  m33H0F0DYPOMWo  Aobsfomgds  830MgAL  9gbgMool
565356290U.

* 356559050 96900l 0bBHYYMHF0d: 55030mgdL dBOoL, JoMol s Lbgs gobsbargdso
09560990L BsOM35L Jugedo.

o 3mIbTMPOYMS J59Er09MGBS: dTHTMGOEGOL SF3OL IGHOIW IO 0bRMMT5305l FomO
dmbdomgdol dglobgd, Mg bgwls MFymdl MRG® 3mbogzMe 350 s)y39GH0wgdgdL.

e Jugerols Ls03gEMMBOL  odxmdgligds: LMLz M9s306Mgds TgngMbgdgdbg 9306090l
9099dEHOM9bgMA00L 450703300 bobyMderogmdslis s Lobdomgl.

3990393900 5 LM 3Mg3930

1. d0oo  bsfigobo  0b6398GOE0s:  BBsME  3M0EIOOL  ©IBYMY3s  Fmombmal
36003690356 30b65BLYOH HglmOLYIL.

2. 30090MLSROObMYdS: 20HOEOWO BOBROMEOo 3033mbgb@o b0l
30096 39%93900L HoL3L.

3. BG9bsMEGH0Ds30s: LoFoMms 9000560 LEobsMEgdol 8939853905 3 MdsGHO
0530905 MdOLMZ0U.

4. 93mb539005 3mbx0EIBE0sMHMDS: ImBbTsMmYdIMs 39MLMbs MmO dmbs399900L

53335 bgds 360d369¢mgs60 Lszombo.
b58mBsgrm 39ML39JEH03900

* 993G MIMd0Ergdol 063HgaMoE0s: LIsME FM0Id0 F9dwgdgb 9nBgIGIME FoOHNMb
999dEHOMIMB0gd0L oG b30L 3HMmELO.

» 3036)MM0EIJOOL 296300050M9BS: WMo IM0, 53EMbMToEmO gbgMymliolEgdgool 99Jabs
2396905 MBROM FoME030.

e bgarm3bmMmo 0bFHgmgdBHol gs8myghgds: Al seam0mdgdo  go5dxmdglgdgb Jugwol
35003585 5 M3EGH0ToDo30b.

* 9696006 9965b30L GH9dbmeErmyogdols 0bEgYMOEos: do@IMYgdoLy s Lbgs Fgabsbgzgwo
LoLGHYIJOoL 9539dGHIO0 459mygbgds QobJds Jglodergdgaro.

L3O 260Jd0 [oBMoEYgbL F6083690M356 65doXL MBOM BEYMI©O s IBIJGHWIOO
96903930390 8mdsgolizgh. dmo  LEOMo  3mEG6Eoswol  MYooBgds  Fmombmal

0005360™M0d900L, 9696 3MB360900L,  BHgdbmemaom®mo  Lgd@mMols s  ImIbTsMmgdgdOL
96Oz doserolibdgzsl.

L3S B aM0EOL 58myggbgdols Josgseromo: ol 9bgManom BmMmBssygdmero

o6M3moa0bgm 93069 dJowosdo "9(3s69 39w0", Looz ©@obgdyowos LdsME Mmool
399605, Joewsgdo 1000 LogbmzMgdgaro Loberos, HMIgumsgsb 300-b sd3l 3Bol 3s6gegdo
Lobm©5390%DY. 91939, Jowrsdol g90gmdsbdo 6oL dz06Mg FBoL gegdBHMbsyMEo.
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LbobGgdol 3m33mbgb@gdo:

3330960 8003H3909d0 y39es Lobendo
3ol 3569egd0 300 Lobenby

3ol g gdBHMmboy©O
9696300 8996563900 353969930 Jowsdol (39bEHGTo
395GHMWMMH0 FoMM30L Lo Gdo
MmO 3735mdL Loldgds:
1. ool bssmgdo (6:00-10:00):
v 3%ob 3569wgd0 0fjygd9b 9bgtool 3969m06MgdsL.
v F96d0 9bgMa0s 0bsbgds d5@9099ddo.
v LobGYds 3OHMPbMHBOM YO EOL 563530 Md5T0 IMLOEMEbYE FbToMgdSL.
2. 950009 (10:00-14:00):
v 3%ob 296965305 303d00.
v Lobgdo, G™IgdLss 9d300 B0 3sbgargdo, Fo6d gbgMaosl s36MBad9b Jugerdo.
v LobEGYTs 93GMToBHMSE 9650 gdls 53 gbgM sl Lbgs dmabdscgdgdby.
3. Ls©s9Mb 303M0 Lssmgdo (18:00-22:00):
v 3%ob 296965305 300 J0s, Fo6M53 IMbTsgds 0DMHYdS.
v LobGYds 049bgdL O 2563530 MBd5T0 OYMMZPM 99ROl BEMJJO0B.

N

v 3330960 3mfgmdocmdgdo (3sy., Latgsbo 956J4o6gd0) 53EHMTGH™MM© 39O
969600l sBMY30L Mgs0dbyY.
4. 090U bssomgdo (22:00-6:00):
v LobGYTs 04gbgdL 0583 VSAOL BHIMOBL doBHIMYIOOL LG IBS.
v 5093600303100 dmfymdommdgdo (9sy., §ywol gs95008mdegdo) 3/3omdgb 50
3960mJdo.
LbobGgdol M30MSEGIMdIdO!
1. 96963008 EsBMY3s: Joewsdo Dmys3l osbwmgdom 30% gbgMyosls GHMmooEorE
LoL GBS FgsMgdom.
2. batxgdols Ggd;3060905: dmbobergmdols 9egd@®™mabaMaool goalisboso 8993060
Lodmserme 25%-00m.
3. CO2 gdolool 89930690s: Joensdds dgediocs CO2 gdolos 40%-om obs (guwmsb
390569000.
4. Jugol BESBdOEMOMDS. JegdBMHM9bymo0l 45000839008 MomEIbmds d9dE0MH©s
80%-o0.
990§j3939%0 > 3>sfjy39(900:
1. dmMEanEbywo 580bo: LobEGgds 04gbgdl dg@gmOHmEMaoE 3MHMABMBIIL s
53GMI>AYMD JHIVS 33O IOIOL.
2. 3009 LsgnOMbMYds:  obgMowos  IMeg35wMbosbo  oE3zol  LoLGHYs o
OIFILIOIL0 SIQOGO-
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3. dmIbBsMmgdgmS 53HOE0S: BoGHIM©S Logsbdsbsmegdenm 35935605 s 8goddbs
350030 3MB0WIMHO 53035309.
b 3spoomo 5B39693L, vy MMAMO Jgdeos BIsOE MHOEL Qo5IxMdJLML 9bgh ool
30{™mqgds, 9959:3060MmL bo®xgd0 O 35599dxMdGLML 456MHgImbg Bgdmddggds Aoty 0gddo.
3. bgarm3bmMmo 0bBgumgddo: Al-l 359mygbgds 9bgtgmlioliEgdgdol m3@odobszoolmgol.
b9m3bm®o 06@¢gwaddo (Al) bryew madm 3609369 m3z96 MMl 1535dMdL MsbsdgMm ™39
96963mLoLEHIIGOOL Mm3EH0F0Bs3E0sd0. Al-U Mbs60, s589Fsml OO TMEMMdOL dmbs3gdgdo
@5 9000Mb 2505093930 gdg00 MM M®do, b od393b  dwoge  0blE®ANDEI©
96963930306 bgdBmOdo.
Al-b 350mg9g69d0L 306005000 BgMHmgdo 9bgcymLoliEgdgddo
1. 3mombmgbol 36MmabmBoMmgds:
v Al 5@ OO0 55b5er0Dgd9gb obBHMMome Imbo39dgdl, s80bols 3MMBMBL o
bbgo 335JBH™OOL
v BUE0 30Mmabmbo gbds®mgds 9b9Mm3md3s6093L 3900 oMb 29bgMsE0s
2. 9696000l 396965300l M3EH0B0BsE0s:
v Al 3308006090l bgowslbgs G030l gegd@®mboywgdols 38scmdsl
v 503060900 L3030l Imbdotgdsls s gdobogdls
3. L0sME 3M0EYOOL F>MZd:
v Al 53mb63OHMEgdL 9bgMa ool 55350090L Jugwrdo Mgoeme Mmdo
v m33030B0Mm9dL 496550 gdsl s 5930609 IBs3MYIOL
4. 2565bggd5000 969600 063gMs30s:
v Al 36mabmboMgdl Ibols s JoMob 9bgMaools 49bgesEosls
v 05@3bLOMGOL 5MSBEBOWNO A5bsbgds© FYotrmgdl Jugerdo
5. 9696m989dGHVINOMIOL g5)0x mdILYdS:
v Al 3308006090l 996md900L 9696 mBmbIsMgdsl
v 50306M90L 9600l batx3sl IO 9f39wmdsdo
6. 3M3000gdBH0NMEo $9dbo3m®o dmlsbMEgds:
v Al 5565¢00Bg0L dmfymdowmdgdol 8«gdsmdol dmbsizgdgdl
v 360mbmBoMmgdl  Tgboderm  29m3sMmmemdgOL o 2939938 3OMMBOWSBH0IMO
Lo3domqdL
. 969600l 9965b30L M3EH00BsE0s:
v Al 356003l 3535(M9900Ls s Bb3s 9bgMaool 999bsb3gwo LolGgdgdol dwdsmdsls
v m33030DoMmOL o3HB30Ls s 3563MbEZ0L (303090L
Al-b 350myg9gbgd0L 3065EJMdYO0
1. 989ddMOMdoL  BhEs: Al m33030boMgol  LobiGgdol  IMTomdols, Gog  830MJOL
©565356390L @5 BOOL 93399EGHIOMBL.

~

2. batrxgdols 98306905: Mm3EGH0T0BYdMEo  Mm39Mo30900 0f393L Lom3gMsgom bobxgdols
99930609050.
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3. L5089 MMdOL 2oBMEs: Al gbdscmgds 5306 s030wML JgBgMHYdgd0 s LHGIGs©
959356Mb 3OHMdWGdgdo0.
4. CO2 gdoliogdols 99:3060905: 9039JGHO®OOL BEOS s AobsbEgdso gbghaool w3gmalio
06@ 9365305 59306090l 9dologdl.
5. 3mIbTsMgdgmms 3859mBoEgdols BGES: 390090 dmALobMEmgds s 39MLMbseobgdmwo
3°©5{j930H0wgdgdo.
Al-b 56969300 250mfj393900 5 355FY393H 00
1. 3mbs3gdoms baolibo s bgendolshamamds:
v 350m{3935: BsFOMMS OO MM IbMBOm botolbosbo dmbszgdgdo
v 35005093939 063930305 BYblM®9dTo s BMboEgdms FgaMm3zgdol LolEgdgddo
2. 300960MLSROObMYdS:
v 350mf3935: Al bLob3gdgdo 90dwgds gobbgb 30096M89393900L LodoBby
v 35050Y393)9: BsgmmMbMgdol I35 ™bosbo LoliEgdgdol sbgMags
3. $9db03mmo 9dudgMGHobs:
v 350mf3930: Lagomms Al b3g0swoliBgdoo 9bgMa @030l bezghmdo
v 35005093939 0639U3H0305 3obsmgdslis s 3900Mgd0L IMIbsgdsdo
4. H93190530900:
v 350mf3930: Al-U 259myqbgds mbs 999L505890Mm©gL 5O MYaMEs3090L
v 350093930 00bsdIOMIMds o6 0Mgdger  mMQsbmgdmeb  sboero
L39bIMEHIOOL TgbodTsz9d5©
5. 90037960 Ls30mbgdO:
v 350mf3935: Al-U 250055939301 g09083s 90d09ds g5dmofizoml 900300 owgdgdo
v 3505093930 3503306035¢mg Al boliEgdgdols d99mdsg90s s 90030l 330 gEgdol

BoGogs

dm0sgrols 39ML39JG03900

1. 53¢mbmdoMo  gbgMmloliBgdgdo: Al-b LsdMowgdom Jgusdwgdgwo  4obgds
LOHMEOE 53GMBbMT0MHO F03OMAM0YdOL J9ddbs.

2. Al @5 dwm3hgobols 0bGgaMsEos: g 3mId0bszos  gosdxmdglgols  P2P
96963035FOHMdL s Jugerols Bsern3sbs.

3. 330GMM0  398mmzwgdo  9bgMagB03580: 336G MO0  3mB30MEBHIMgdo  Al-Lmsb
9605 8033390 360939096 G™ M3EH0T0DsE00l TglodwgdEmMdYOL.

4. Al-@sdbdsmg  9bgMym3mmo@ozs: Al ©sghdsmgds  3mmo@ozol  8999ddbgargdls

13909L0 3905HY39GH0Wgd900L dogdsdo 9bgmygEHo3ol LezgH™do.
bowmgbmdo  06@gmgdBHol  2odmyggbgds  9bghmlioliBgdgdol  m3EGodobsgoolbmzols
§963m596L 360836900356 65doXL MBOM 9839]E M0, LH0TgEM S MO 9BgMYIBHOZMwo
9m0353e0ol39b. dombgogo  9OLYdIMo  gsdmf3g3go0Ls, Al-L  3m@GHgbgoswo  9bgcygEHo30L
19JGHMOTo M HOT>BIM05 s JoLO OHMEO FMT35¢T0 300093 MTROM Q50DMEYOS.
4. dem3hg0bo: ©g3bAMm0BYdMmo gbgtygE03wo dsBMYIOLMZOU.
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036906 39dbmemaos, GMIGE0E 0530930M39o® 3MH03GHMZ9)EJdoLlm3zol d9oddbs,
OB M35 bLRIOMIo  JMMEMdL  odmyggbgdsl. gMM-ghmo  Yzgwsbg  39OL3GIEBHOIO
00050 gds  969M29B030L  bgdBHmeMos, Lssg dwrm3bgobds Tgodrgds  M93MEY3009M0
(33090900 3Mm0Gebmb ©9EIBEMWoBIdMo 9696My9EH03w0 dsBMYdOL dgddboo.

93965 0HdMwo 969629303290 dsBMYO0 dm3BIobOL LS gd0m LodogdsL
5dg3l 3mdbBsMmgdEgdl 30603060 035F6OMb  gbgMR00m, 939MHPO  HHOME  BHMOOEOVI
999505393l 5 M3GH0T0Ds300 2993900mb 969600l [o®mBmgdsls s MbTsMmgdsl. gl Lolidgds
99537196905 2593F306035¢0MdL, MUSFOPOBMYGOIL S 9BIJGHIO™AS.

de3hgobob g3myggbgdom, y39ws 969MEIH0Wo GMBBI305 BogloOLYds YEIWIL s
93905 0BgdMw 305309 Wwgx gMTo. gb MHBOHW639w yMmaL Fmbs3gdms BB MMBdSL s bgwls
ol 35603 o30gdlL. 53539 O™, 3M03GHMYMIBOMMO 5330l F9dzgmdom, Lobigds
MBOHM639wYmRL Fooe MBOBOHMbMYIS.

©9396@G®5¢0BdMw 969609303 dsDPMYBg 36033690Mm356 HMEL SiBMEgdL LSO
3Mmb6GHM5JBJO0 - 933MBoBH0DBYdIMwo  bgewdg3Mmegdgdo, MHmIwgdog LOWMWIds Fobslfom
23906UsHBPZOWWO  3060HMdJOOL  ©5309YMBOEGIOLLL. gl LETsEgdsl 0dwg3s  93G MG
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Energy and new technologies
Abstract

This paper explores the relationship between energy and new technologies and their impact on
the modern world. The study analyzes development trends in renewable energy sources, energy
efficiency, smart grids and energy storage technologies. Special attention is paid to the role of
innovative technologies such as artificial intelligence and blockchain in the transformation of the
energy sector.

The paper discusses the impact of these technologies on economic, social and environmental
aspects. The study also presents predictions and recommendations for the development of sustainable
energy systems that will help build a "green” economy and mitigate climate change.
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3033 9JbOHMBOL gdmEool gloddbgwrs s Ho®dmddbol 0 ggdols dmremm©bger 3m3d0bsEosl.

30639 LEHOMEdo “shadow™ UL ,BGOowob” (“shade™) 9609369mds  5d3L, bemeom 990 g
LESHOMRIo 339 IgBHOBMOIME 860369 MdL 0dgbl, ol Ms0bool Lmwolmzol GH30MmMO© s
Loddodg 0g3g3s. Aguedg LEAH®MBTo 30 930MHM369dos ,IMABIMG BMHOs©” (“pilgrim
shadow”), ®39w0o3 890degds 25630b0wmm, HMmym3 ,,0mbgBoswg Lo, mz0m ,033OOL
obagmbo” (Sanderlin, 1956:189). dgmmbg LEHM®MRIo BOOEO 339 3M6INIGHWwo bds
53Msbsdo “Down the Valley of the Shadow” (King James Bible, 1769/2017, Psalms 23:4), Logosg “the
Valley of the Shadow”, s6¢9 ,,d539000L 39e0“ 30dOME SN BOSL FoBMoPBL (RLocdmbbo
22:4): *Yea, though | walk through the valley of the shadow of death, I will fear no evil: for thou art
with me; thy rod and thy staff they comfort me.” King James Bible, Psalms 23:4. ,,8539000 39093

™I 30500, dMOMEH0LS 0 9d0bos, MY Tgbs bo® Bgdmsb; s6mygdgdgb d9bo 339G mbo s
9960 LoyMgbo* (BLocdmbbo 22:4, Lodos@mM3zgmb Lods@EM0sMIml 353Mm3905); ,30OMPO MO0

Fm6H0L SBOHOEMS LO3WPOWOLIMS, M5 T9IgI0obmL Tg drrOMEOLOYD, M5dgmv) G9b B 0sbs bo;
399960mbIs6 896056 o 96obdsh T963sb — 5Tom bmygdobol-dggl 99¢ (BLowdmbbo 22:4,
LodoOmM39 ML LodoGHMooMdmb 953m390s); ,§Y30som dmiEmer bggdo ©egz5d0xg0, ool
3658390  3580690L, Mosb dgbs bo® Bgdmsb; dgbo 3gBHolLs s 3MIdEoL 0dgo Fodgl”
(BLOEdMBBo 22:4, ,,5550 3996096 9d0L MsMRTSB0").

00539 LAHO®MEBo 2odmygbgdmos Ubgs serbosg: “Over the mountains/Of the Moon.”
3&™M999mbo s b3S 4906533980 sbligbgdgb 396G ME 553603530 ,,8003560L IO, LOS,
dsmo Ofdgbom, boemlols Lomsgg ogm. dmgdo Lsm39969900L gobdogermdsdo MM MM
9058bsm. 39660 BmOHGH™Mb LGHgberod 1875 s 1888 (ergddo dospfos ©w9396%BmGmol dmoms
LoLEGHYsL, OMIgEoE WYsbIBs s 3MbYML YIMIOOEHOME MHYL3MOEOIsL TMEOHOL JEJOIMYMBL
©s ob LfmOgo ,00035008 Jgdl“ 3530065, sOBYOMOL Lbgs FmbsdMYdgdoE, OHMIGE™S
d0bg30m53 ,,dm35M0L 80gd0“ 300TsbxIMML F0s, FoMs sdoby, gl dngdo Fgodergds
0000m300L 8000569l 80939903690MmYL. OMEs 3md 1849 (gl wgdbo ©fgMs, dogdo oligg
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300005 0M3WgdMEs. 00 500l dmbIMdom, HMIGEOE 96O SMLYOMdES,  3MIdObsE0sd0
53M5BsLbosb “valley of the shadow”, 3mg@o 953mbo@ogl 933L, 3050fig3l vy s@s JoBBL Msoboo

Lbogmsbwgdo.

350030 BMOIOL, dowsol lgoglo JOIMIE®OOLS s 0wdsero FobssMlol {ysewmdom
»JOMMM" 80dB03900 50IMPBEs MNsMYTbggdoLlm30L - JeMmwme 9659 dolo 89360
0569560 393933005, 8500 IMEOOUL, 3030 25hgR05dol, 3mEg X96OIMHOL, ObMS 4GOS,
goodg 09M0odol, 3915 F0v935d300l, D305 FMBYE0sbol, Zobow  AMWgMOOL, sToMb
©MESdol, dobos MaMgbgwrodol, BMMd Mol 939 WIS JOMIWodobs s goge
FM65d0l 056356900.

05020569006 ©QIBMIB 933035 gbGHMBOL  FgLogeligdErs©,  M30M3ggl  Ym3zobs,
29630bosgm  @gduol  GMgRGPMw  fyzowl  “shadow” s  “Eldorado”,  ©HmIwgdos
39650699693 99c005 FBMEWME MO 0s6R3o630: B30 FMLgE056056 43543L L,FoMEHM /oG M-
“9a0MmMo@m", beagrem 580656 ©MEedgbmsb yz9ewyeb 3b3wgd0m L, sbml” s ,,gEMGMsEML,
dbmEmE 9OHMR6 33543L 96 0IMEOM®. FMigE0sbo OHMYMOMsE SHgMbdL, ol Bsligsl Lo@ygs
»090G™* agdlol yz9es bLEHMMRTo, MOMI JEDBOL obsSOLO 56 5TIbObX MY, MoE Bols Jowgzo
65 B5gm35mU. M3 F99bgds @MEsdgl, 30039 bBMmgdo gMsbol “In sunshine and in shadow”
99L5BY30LO 020 3300535HMBL  35M0VBABHL  ,LsFBIM S LIBOEOW DM, M3 MEIZMO
060005 MMH0 45005093900, 3939, 39O LAHOMRT0 FMbsfirmbos BIbMOHO BMEODs b MBL,
019935 08539 BLEHOMBI0 BOGHMAMS TY33e0E 05 F0bIsOBO S b501J35805, MM M>0bIs ,,m35¢0
330005/30fob 3009l/de0ge 335930s JEOMOMOEMLY, 85806 MMmEglsg ©IEsbdo LsdoMobdoMm
5B60s dmEgdmero: “...as he found/No spot of ground/That looked like Eldorado.”

35650B96 JoMr e 356569030 235436 95 MG, 56539 JMO MHIRMIBO. HRMgbMo fyzoeo
»POOOMO" I ,,9EMOMsM* 3960 J9bsmhMbs 000l godm, MM 3mErolgdsb@olzmemo Lodyzs
“shadow” Joormerdo bgoalibgs boEY3900m 3503M30©s, Mbsg gu LOGY39dO YM3zaM3oL 56
960mI90s ,,9OMMSEML". 53 Labgwmseb FgH0mMTMos: ,,doOEM” (OMIJ0E Y39ws MsMYdsbdo
33b30995), 21939 ,bEM*, ,,Mo@GHMmd”, ,dmom”, ,2596m", ,,0056m", ,0bm", ,as0s0m", 53030
oM, ,,099350M", ,,5OHMMBL, ,,580MBAL”, ,,H5 OML®, ,,50 OML®, ,Lob ™, ,,5mMm3L” .

Lo0bEYOJuMS JoOrmM39wo FmMsMRBIgdoL Jogh IOl 306390 LGMMEBOL 0bEYM3MYGHEOS.
@9dbol sbsfigolido MHs0bo FoMmy300y90s, OMPMOE 3MBEHI® AodmMHgmdoo dsdsEo Fodm30,
3903 MM ML Bdgdbgws© LOdVIHOm J0gdsMMYds, F0EOL MBS s 53SMTO.

Gaily bedight,

A gallant knight,

In sunshine and in shadow,

Had journeyed long,

Singing a song,

In search of Eldorado. (Poe, 1943:18)

JoODM MoMd6900 gU 296Hgmds godm399mwr0s 98 9ybs0Ms:
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39Bghomsdy: 300005 HogzM0/mb  LoIVGMLL  sTBdMOESY;  FMEBIRYME0s: ,,800009MME /59
X 9OMO/GMEs  JEEMOSM; 0Mmbrsdg: ,,0m3wm drgMom/BM3s ©s bdgwo®; amermwo:
»3M39 BBy LM 9O  IMEMBOL/B0MGMO-bodRgHom 9dgdli/od bsbsBH®  gwMEMsEMUL*;
90Me0dg:  ,,30MES  FoMEHM,/0oobom  aBsbg,/0dgom  Loglg® M gmmo: |, bodwgmom
00033w93/0m3g56(339c d00390L"; LoIVGMS 56, BogMd 089060 JoBHYMdS FoIM(3gIME0s
09M0dob Ms6356d0: ,,0m4boMHMBds, F03dO M., LogBs 0390 d03Jmbs"; X9bOgMOL s
FMO5dob 0563569030 §ob odmgmwos Gs0bols gbmnbosHdo s IMbMIgds. ImbImdoE0s
10Y3900 ,,2HbxBv0M* s ,,369900". XbEOYMO: , 530 63d00Y/9d9ds ZHBIOOMN/BITMNIG
bogbyen b JoOEHM/0M©od  Mbogo®Bg,/0090lL  Badombg/Meobo ymds garmMomb’;
Fm65dg.  ,bmdo  aBgdom,/dwogmo  3bgdom,/@olom vy ©sdom  Lbyyew  FoOGM..."
309b9e0dol 09035630 4M9®Ids 4585b30edE0s M50BEOL FoBIBEILIBMBIBY s
565 LOEPEEILS o FMTogerol Mfdgbsby: ,,db6g® T9mY3s 50TMMN-EWTSOML,/5¢ TgMMIs b3sEL
Q5 530050,/ 350 4359 BOEO S M,/OHMI FM0dg3L GO MG ML

@9dbol dgmcg s gbsdg bLSHMMEBTo 65035805, M GEPE MO ML d9dbsdo M0bEo MsbsMsb

09O s d39e0  Jgsmmgdol byl amwdo 9330 8993965, dmeomb 30, 339
oI MMgoends,  gbos  990mdbz®  PBOHEOWL  Lobmgs  gurE™m®mimbzgh  abs
093w 9d0bs. 30605 d93RgM®©am 9-3 LGHOMBDBY, OMIgEo YEIBT0 sbig JIOU:

And, as his strength

Failed him at length,

He met a pilgrim shadow;

“Shadow,” said he,

“Where can it be,

This land of Eldorado?”

Lo0bGHIOJLMS, OMYMO F5IMZ0ES JoMNe MoMPTobgddo “pilgrim shadow”.  qsBgbognsdy
099690l 258m0gdsb 8000l wsbo, ow3zs930o — ,,df0M0 b0, ©MmEsdy — ,,dem339w
300MH0dob obo*; 4O ME™Mb 3b30Yds ,,8MbgE0Wg BOHOEO®, dYHOIYLM —,d4Bog3MOL
bOo*. dmwgmMol MoMydsbdo 6501435805, M FHMO ,,300aMOs F9gdmbgs BB,
093 dooMydbgero 9999y LEHMMBIo Bl 3MI3GBLHE0SL @S MH0bEL  507Jdg3069dU:
»POO®, JomMbsMO/L5E sMOL ol FDsEMY". MBI 0bMsb §35J3L SO A5 sFY39Gd: ,dyHogmL
29005994565/3mPsbs OO0  JoM@GHM”,  Fsa6sd  dmoMadbgwo  ©sbs35MR0lL  3mB3gbLsEosl
9990 mddo sbgbl: 9600w M, Jombo®o...“. Macmgbgwodol 1sMds6do Mo0bo SBMHOEL sy
300560m53L: ,,090L WbM,/ambmg 29956™M guEMGMom®. FMMsdol moMydsbdo “pilgrim
shadow” as5dm@Esboos  GMmammEz  ,oBMowo”, M®mdgwog ,d0yz9ds  JoMsl”,  bmerm
9065¢00dgL0b - 350 F99mIB3IM0 PBOOEO®. 3b50s, SBOHEOWO, HMIJEoE M0bEL yHo©
999mb3009d9, 1033OW ML SBMEFOMEYDs. BHMOYE 53 SBMF0SE05T ) FMsogMbs 3MBY X b MO
bo3dom©  dwogho  MHMHYMRBOMO  g30mYBHo  ,090DsM530"  gsdmgygbgdobs.  0bmans
39960300055m5653 Wb FoMHdmygboos, HMAmM3 ,,dobgowmsfigowo”.
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BHool mJdom, 9EEMMIEMmL HMI Josmfoml, Gs0bds 3m3560L dmgdo s dszgmol 39wo
(5B ™S 103N OWOLIM) B AOI0SMHMU.

Over the mountains

Of the moon,

Down the valley of the shadow,
Ride, boldly ride,

The shade replied,-

“If you seek for Eldorado!”

»0003560L Jngdo* Fgbsebhmbgdreos 3930 MoMdsbdo, 39MHIM, MMPsdglomsb, gMEMEMb,
309590 dglmsb, 396l MoMydobgddos.

39630bo@mm sbsMRIBO MoMydsbgdo. FMlgwosbo: ,,dmgdl oo sGHOL/LsTgRM F;MZsMOL,
0900y ,,003w9 MMO0Eb30 FM-05600, 3960 Fosbo3, dsboE,/dmsbo, dmbowbo bolberom*,
90v350300: ,,3934g30 d035M0L5396, FMGOL Bg3000"; MRS ,,dN35M9Bg SO,/
©o0mddo Bso,/ dghg 50500 FmeEM™. 4MEgMol MetMydsbdos BMowo Ms0bol
30356099 gbogbol: ,,00H30ma 5M9Bg/dmgdl odom, 3569y~

obd 3bobmm, MHMAMEM sMOL 35003M3EIdwY0 JoOMME MMYTbgddo d0dOMMO sermbos “the
Valley of the Shadow”. 9oBgbogrsdg 93500l dmgdols s SBMowms 3geol 999gaboe
063 9M309BHO305L  330535DMmdL: Lbmd bgseg dm3zsmgl?/od 500l boMg/ImgsMol wsbgdols
bgmdolb 0dom”. ©MmEsdgbmb sMH0s OZIMYMOS S AYTMMJIoL  ,,dn35M0L  dngddo*
30bGHOLEGHOLMZ0L M 398990s ,, D030l J39dgmdo”; 3O ME0LMsbYE 25dmygbadmeos dlgoglo
3MbGHOILEO0: ,,0003509D9 500/ MdT0 B0, O MEmb §35J3L ,,39wgdbg BOOgdOL;
00993503000056 — ,,a3bgdolL bggz0”; FMLgE0sbmsb — Fbmem ,bgmds”; dBodWoMMO s Hos
535005 MOl M6RRds6T03: ,.39wDY, MJNMOE OMI S00M3L". X9BLOIMOL, dgHodobs
5 FM6O5dob 060569000 boHyslidwmwos 39¢ol Lodbgwg: Lo IgnmdL (Y3000 FoOGHM
(x9609®M0), 80960 dmboebo Bolerom” (39M0dg), 0509 d0bdwbdo dsOEM” (FMsdg);
“309b9e0dg 300535DMBL JglodyzoLl 0RO 39¢0°, oM 0d] — ,,d539m0l 9o,

©9bols ApogLs WMTs LOTIMEIMBO IBHIOMZOL FoGHIMIOIPO S SW)H0JO00 TP
FoODMWo  MMBsbgd0E. domdo  Fgbs®PMbgdMos  gbolgwo  Gomds, Mo@do s
J09M5©MOS,  9AMEI0Mw0s  Wgduol  2obHgmds O  YPISBMO. ToOMIE0S,  DMAOoghHm
05005600 343H3009ds Bs35MYJ0, 39M3M, 39BN boEJOo, gdlol Gobss®lol dg3gwrols
89000b393900, 53650 53 ©B5356gdL 396 T935935L900), OHMYMEF sSDOOL Mbgds sTobobyxgdsls,
50996 ©9gbol Loli339m9ds s JOMOMIEO F0bIsOBO A5TMEFJIFMW0s Y39es MsMTobdo.
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Edgar Allan Poe’s “Eldorado” in Georgian Translations

Lela Ebralidze!, Eter Churadze?
tlvane Javakhishvili Thilisi State University, Assistant Professor, PhD in Philology, lelacbr@yahoo.com,
https://orcid.org/0000-0003-0802-4085; 2lvane Javakhishvili Tbilisi State University, Invited Lecturer, PhD in
Philology, etosvireli@gmail.com, https://orcid.org/0000-0003-1291-9017

Summary

Critics of “Eldorado” view the poem as distinct from Edgar Allan Poe’s other works in both composition
and meaning, as it does not focus on themes of romantic love or mourning the loss of a loved one.
Instead, the poet seeks beauty through the verse. The poem's rhythm, musicality, simplicity of
language, and tone contribute to its unique character. Despite its straightforward structure, “Eldorado”
is rich with biblical and mythological references that enhance its mystical effect.

“Eldorado” captivates readers with its ballad-like rhythm and sound, combined with the profound
depth and mystery of its meaning, all conveyed through a brief and accessible form. That is why the
poem has inspired numerous translations into Georgian, including those by Givi Gachechiladze, Kote
Jandieri, Inola Gurgulia, Philippe Beridze, Vazha Shiukashvili, Zviad Museliani, Vasil Guleuri, Amiran
Ghoghadze, Mindia Ugrekhelidze, Zurab Guruli, Lela Ebralidze, and Eter Churadze.

Similar to the original, the Georgian translations are abundant in symbols and allusions. They preserve
the rhythm and musicality of Poe's poem while conveying its mood and central message. Though there
are instances where the content or poetic imagery may slightly differ from the original, these minor
variations do not significantly alter the poem’s meaning. The translations effectively maintain the
essence and spirit of “Eldorado”.

Keywords: Edgar Allan Poe, Eldorado, Georgian translation, allusion, refrain.
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L553GMIMdOM gBols I9690@mdOL 3BmiEglom gadmgdmbg bydmdgwgds s
dmbsgrmobgeo dggagdo
39650 356505830¢00?, 9egbg 3599MH9e0dg?, MMMB03Y dsMsmMs830e0®

153530 §96900@0ol bobgedfogm MbogzgMLoGE0, SME0MYdMEo FOMBILMOO; 253530 FgBgoeols
Lobgwdfoxm mboggdlodgdo bmEo®mgdwwo 3OMTBILMEO |, 253530 F9Mgomeol bobgwdfoxnm
1B039mLOGHYEH0, ©MIEHMMEEH0

BLEGH®sdBHo

LEASGH0sdo  dobbormwos MMM  OGIWoIRMO  300Mgdgddo  LosgGHMImdom  gHgdols
099690 ™dol  0930L9dEM0gd0, MbowmEbywo  9MgINDY s  LosgzGHMIMdoMm BBy
0mddgo  dmboermbgwo  LsgzO®mMbggdo GMIgdoiE BoL 3068l sGLYdIMO  MYEogRBY
3IOOMOGOOL  2oblbol  Fgdmnbggzsdo  Fo6dmoddbgds.  FoMdmygbowos  LgloBergdwmdgdo
OMI@Ds  2om35¢oLo(jbgdol Jgdmbgzsdo 0BMEIds dBJIoL  LsodgEMMdS S  3339GHOS©
9306Mgds dobo 889690MmdoLS @S B3 YSEIEO0LSL 2569dMDBY bgasGHowGmo Bgdmddgwogdol
3513 509%0.

1533560 Bo@Yzgdo: LoogBHMAMdO™  aBs. oMMl ©s33s. bol LsOTgEMMdS. MHMYWO
69w09%30. 3HMLYd0. 4obLBoWo BN MBYO0. BIOHMdJIOL BFMTWS

6900Ld0gMo Fdgbgdemds MMYMmOE 3MMmEgLoL d0d0bsMYMBOLLL, 1939 953900 BsagdMdOL
9963 5@ 300l 3OMEgLO LETMTsM™MS BMEMEEMI0EID 25dmBE0bIMY s BsggdMdOL TolidEsdol
230035¢0L{0bgd0m gotndmbg bgdolidoge 99dmbgzgzsdo sbgbl 535 v 08 badolbols bgyo@om®
©99mddgoqdsl.  Hgdmddggds bmy TgdmbzgzoLo  Fmezmads  39gbgdemdol  3GMmEqlols
O GIOLOL BogIOMB0 M530LvRBIWO WBPTIREOL 9393900, bJoMs® 3o 53 GHo3ol
©99mddggds Mg gds 989699 Mmdol  slMmYIgdol 89dgAsE O FIMPS 0doby MMI
239690mbg  bbgoslbgs Godolb @Mmdo sfghowo bgasdomdo bgdmddggdom 063935 0of
3MLGOMO BB, BESOOE MO FEYMTFMJMO0IL F5MLLIE0 Q56 gIM Mo30L FBEOOZ F93egbsls
bbbl 585 v 03 GHodob 0bxMVEHOWIGHOWwO 3OMgdEol LEHB0WNO 5mbd0mboMmgdsby.
099690 Mdom 49MgImnbg 5 F9MGIMEIL 5390 BoggdmdIby Bgdmgdggds dglsdhbgzos
L0gM3990 ob3MEMBOWO BssgEMIMdOEM AHgdol Tgdmbgzg3zsdo. s0bodbmwo GHodol m®mdbMHogzo
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©90mddgqdol  gm®ds s FLFEH0JI0  IMI0PIOM0S  MJE0gROL  BMOTSDBY LW

089690805 J080b5MIGMBL O ABOL 393JMM05DY, 50b0dbMwo 3HMEILO 935050

3

bOH500.1. F8gbgdMdOLSL godsgdol 8989 hs8MI0E0 B9gMHEMdJO0

¥ I i, D

3H9©s©  399m3wobEs  MH03MmOL  8mbs3zgMBg  93GHM™IBOL  dTYbgdMmdoL  3GmEgLdo.
0896900 Md0LSL AobLBoEPO BIMPMDJOO 5M5IMD 5RO DY bbgoolibgs FolidEHsdoom Bsdmodoens
s dofjoll oo FMEMEMdgd0 OMOL d306Mg dmbs3zzgmgddo B3s30 Loboom Imfigs Jobmdl.
39OHOMO0L B53MmIolsl dg39w aBsBY, I30JOMO RBIMEMOOL oMoz, Bryewrmzsb mbyby
G63bL3MOEGH0 B39 gdM03 M J:10TI0 Q59RO IOMPS. 2oBLBOW BIMH MO 39E™bol 539bom
508", J90smdodgdmeds 935395 B9bsd MHMIgurgdog oblbowo 7gMEO®dOL sdsaMgdol
30Bbom 0dbs dmfiymdogo Mdg@ gl 990mbgq35d0 o30L0 dMZoegMds 396 TgolEOss Bmys
3P0l BIOOMO0 FNE05bs© DBMRb 30 Bsfomd®mog Bsdmodows. 6sb.1.GoMdmoaqbogos
39bbowo  ggMHEMdoL Msdgbodg 9gdmbgazs MMIWgdoE §sdsa®mgolbo 99dgy Ho8moTows.
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Impact on the environment and expected results of the highway construction process
Merab Baratashvilit, Elene Gamkrelidze?, Tornike Baratashvili®

tAkaki Tsereteli State University -associate professor, 2Akaki Tsereteli State University associate
professor, 3Akaki Tsereteli State University doctoral student

Abstract

The article discusses the peculiarities of construction of highways in difficult relief conditions, the
expected dangers affecting the environment and the highway, which arise in case of opening the slopes
on the terrain on the side of the road. The measures are presented, if they are taken into account, the
reliability of roads increases and the scale of negative impact on the environment during its
construction and operation is significantly reduced.

Keywords: Motorway. Environmental protection. road reliability. difficult terrain. terraces. open
slopes. Destruction of slopes
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Hierarchical Structure of Personality and Use in Practice
George Goroshidze

Ivane Javakhishvili Thilisi State University
Abstract

The article attempts to systematize the most acute issues of the organization of the person’s psyche,
such as: the structure of mental processes, the structure of the personality, the structure of the
motivational system, and other types of structures that deserve the attention of scientists less than other
mental events and processes. Whereas an adequate understanding of personality structure tells a lot
about the mental mechanisms that guide human action and behavior. Hierarchical organization of the
psyche is of prime importance in understanding the structure of a person, which allows for a more
adequate conclusion to be made in the assessment of human behavior. The suitability of the approach
is confirmed by the possibility of application in practical fields. Among them, law is worth mentioning
as a field included in category of social sciences.

Key words: personality, structure, motivation, hierarchy, behavior.
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653 999b909, “B3 30M39Wl”, “BrMIMEsl” O “F0356 sOBL” Lsdogg SGMHBO JOMOMIIE 53Jgdls
490 Lo30mbgdOL 236MHgaM sOBYDdMEY 3MIMIEGTYOL. 0935, 3OMOWGIGOOL godwndgdolols, M35
490 306900l bor35MdOL Bs3egdMdss. Bo49E0MO, “G003560 sObOL” FJogH IMIBsEIdE
39005399590, LEHMIMGdds 16 096 Lomzg@do obomdMgl 08 3OMIYIGODY, GLSE LAgbols
LOMOHMMEOL s 3BHOLEGMMO 1B39dEGEOL IJMbg 5056400 5§y Jd0B. IMS35w0 3MMBEGIGOOL
909mbor30L5L 563 9OHMbgE 56 259MBBS 3500MT0 563 LIghol LOMMIOL S SGIF 5YBHOLEHWEMO
1399dBH®0oL IJmbg 55d0sbo. “0dgol” F9dmbggzsdo, 3MHMOdYIgO0 3 M30L FobdogzErMmdsdo O3
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d0mdgdol 530900, GMIJoE  9dBHOMESI©  F9JgdMm©s  Fgo0m, Qsdmby3wolo  oym
9930335600 “00900”, H®MIGEds3 50b0IbME0 3OIMIGTS 56 Q558w9ds.

DRSO, 3309350 963965, BMI T 306900l bo35Mds [oMmIMobL g5ddgdols 8mszs6
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©9399060L “99bo oo 07:30” 905390500 dmf3gmo 394s3wem 0b3wmbommo 0wggdol
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13999300 Imbsfoeng 306930 s B 9gaM30900 Joogl Jsm. WX MOJLO 0dbgdMP, M M35
490 30690l dmof30300b9b LEHMOsdo s Bol3gdbgb TgbodwgdEIMdsly JUsBdMSM bO3MIDSG
053D9. 91939, “0990Hg" 356M5L3MOELIIBIOOL VOXROWPMYdSBY OO MY3MbEIBE0S BsfgHowo,
5050096 9M3900 535 35ML3MOELT9b0. gMmo MHgl3MmbgbEGHo 3T 3060, 35MsdgbEHIMO
530 0mbsm3083005, MHMIgoE  BOMIIE  35OGH0SL  [omBmoagbl, bmewem  dgmeg
L3MOEBIYGOO WSTS FHoEsbsdYo.
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0530390Dg 0ym, 85393900l  3500MJOO LOVIEP0SE IOIO0S F5d0b, OHMEs LovgggBHOL goHm-
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560b 530900, O®MIGO0E IMOoDBM3ZL, HMA OB obBHTs Modgbodg OISl gosMmM3sl ™30,
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5Q03M3530M900l 9 9dgb@gdl dgoEogl, sdodmd s6ss ©93m39bgdmewo dgool Bsdsw gdom
239590960qL, L339 M 5IBd530L 306OHM3bMWo M30L9dgdOL Tglobgd TgHBMdOL FmbsbMgdOL
298999905 8594016939l 505x839MOL 5deg3l LogB M.

“@mbomsgo 27-Bg 00539 bgdgbg, 30 FoOEHL A5dJgdEe 5305300 FYMBIEOLEHO 5EYOLPMIMHOZOL
0300bgds 0ym vy 965 653539 39MFH05 bo30Mmbomo IMdMmOMdOL 9360. Log5Msm©M
53659530l 3moGH03mmo  dgbgmergdgdol  Tglobgd  0bxzm®Bs300L 93039 gds,  dBY39
8900905 B0m35¢ml ©oL3M0T0bs30Is©.
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Georgian Scientists/JsGmggwo dgsbog@gdo ¢. 6 N 3,2024 | 299



3b®oo N7: 393 306900l 2539999d0b 0935@03s

09085¢035/09000

0090

ooz
02

Lo%.
do09fggd 9o

&3
306390

IOIOly)
o

00053560

Xo80

9B POOZ0
9 M35m9MdoL

250999905

17

13

35

390-

53538060 gd0
590900/
BbHogaErgdo/
Ls9gMmsTMMHOLM
E9gdo

13

32

B5g5635650¢gdem
M &6M9bobygdo/
306J9m3g00/

12

29

0653M5LGHOMIEH IO
sf

0500@0ES30S

25

XBwsa3s

Lm0 IOHMdOL
398mbsE3s Ggools
ab®osb/

153 9gd0

AMEgM5BEHMdS,
196&0096¢3)gd0
(LggOsbo AMBOg3s,

B9H70,
06¢Mmbs309)

Georgian Scientists/JsGmggero 393b0gMgdo ¢. 6 N 3, 2024 | 300
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300900L  x319390005b. sbgoo  F9bz906980 930 gBgecr0s 0doborgol, GmE 3003 IHO
oEIOIO0 RO Ugblodo®98o 3sbobgb 50 bszoobol dods®o. gb bszombgdo 50335650

Q330 356H0980b ol Pglitrog do*.

OHmEbsg 09ds gbgds T 306H9dlL, FMObsoliBgdo Yy3zgwsbg BdoMs 3MbLEES300Lm30L
30056005396 00 5MH5L5853MMIM MMHY60D30gdL, OHMIgdoE 39Fsmdgb 930 1gdgd by, s1g39, 90
593030LGHJOL, BLOJMEMYIBL. 53 FBOOZ §H5d33¢93900L oMY 965D 3MSMBGOMDS Fgdomdols
SOMMEgdL. 55939, boLMIGOTo 96 006 3MB3MYEHWMWO 5056980, OHMIWIdOE 53 1M9dgddo
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1580536OMdM MygdgdHg MBOM 9R39dBHOO LHMOgIE 5OLBSTNOZOMIM 1gdG™ME0s, OHMIEO03
960B5¢00b3H GOl godo69d056 modomb s 93MTomb ffgsmmgdo.

Hbosgo 2 (69b3mbogbBHo NA): 5655800536023 bgdHhmeo, doGoms 8900063939000, w936
bgerdobsphizcom8os I8 306980 bs3000b056 083530069800, 3000609 bsdors36:30°.
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J003s6G0029en98000".

930269690 N5: ,,565L50003536G8 (33560 V330980 9B02-9(H00 3960 3Lyt Ibos, Beags JII
306980b 09898 35099980. olobo 339b8st98056 IdmdbstGo 3900l Lems sbserobdo, dson

395300 302069595900, HmIen9dos 83F00H©I0s. UHobosHdIbsg 333560065bmB9b-beagrdy, Hsbsg
300035¢0L)06980 “.

932609690 N6: ,,50 025650062080l A5¢05b 35630 350mEOCMIs 8393b. 0bobo dbs sG0sb
33839U5986™b, 56056 35630 H9b3bgbHI00, 59300 S65¢POBH0HO  Asbsergdo, HMP9BLss

30996900, 33500¢19396 ©F9398L 0990l bs#y39009bmg0 §5999980boz0L".

3900000 ©oL3IM0T0BIE0IE0 AsbEboYdJO0 TgodEgds 493EDMB0INYPOIWSIE 3930 EIIL
LodhMbIOM©, 8900l FBHOEIL 35bolidYJdEMBOL omsBEOGOXMDST TgodEgds 49B30MMOMU
oU3MH0d0bs30MEo 49Mgaml 25d0gMgds. Tg3mIol IZ9d0LRD 5630655 IBMZTMYWoO,
0930 9E0MYdJ0s  A9BTIMEIOOL 4930 (3ggds, Loz gu boMzgbo asdmlfimemgds. 50
3oboo  doeosh 8603369 mz560s  9GMSLETMIZOMDM  bgdBHMOHMD  MsbsFIO MM, HMOL
9900b393900, HMES 33909 d93MAGODY J0MO0MIOOLOL, TGOS 3OWMBL MS30 0E3IIL O
Lodmdsesdm bgdBHmEMo 5dgo s934965ML. 580l BomgEro Fogo0m0s 5F5M0L LEBMYSMIOHOZ0
05094900l g gmdo olwgeno Tobsews s Fobbg M1950Mgo0L GmMAs. Lo3zw g3z 3gMomedo (2022
ol LgdBHgddgmo - 2023 fiewol 93Mm00) Lado®m3gml FMMBscrolBHNMMO 90030l Jo®@GH0s
23963b500g00m godmMmgbdomEs LEBMYSMIOM030 FoMHYgdol 53560 3HYKg30BooLs S MoEOml
2900533995 “©00 d9Ug9b90580” FMIbI RodEL, BMmEs “§odyz969d3ds 69300MEHOL Fmgmeoms @
bo3MMoM0  M95d30900  bgwo  dgfigzgl  ©olgMOdobsgomwo  AoMgdmls  dgddbsls o
bGHIOINEH03900L 35d0gMgosL”. 450300l 953EHMMGOTs Imy305690000 2963bogds 49930 EIL,
OMIgdol  odm3z9ms, MM “odyzobgol 96  5d3m  AosBMYPIMo  3sbIbolidygdmds @
©0L3M0d0bs30990 go®gdml 999abols 396 5000435896 3MMdEGTo (JoOE00L 25bEbogds, 2022).

493 3069d0L 198900l 258 JgdsL 3gMH0MP YIS gbTosbgds “dg0shg39600”, 133w g3 39M0m©do
3mOEWbHY Mo 9gdmbgzggzs (16.09.2022 s 06.03.2023) ogm asbbowrrmwo.

0639630999005 35033905, MM 5M5L53MO3OMdM 1YJEMOM6 FMTotBIL IO JOOMOE 5TBYdID
3030329600 350E00L Ho00mdoygbergdos, mwdEs 50bodbsggb, MM Lydmdswsdm bgd@Ememol
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MH9LmOLoE I9HDLMOMWos S LEFoOMS F9EHO 39FoMds 53 3Mmbom. 51939, gb MsbSFIOMA MBS
MROM 59GH0WOHO b gds LosMbg3bm 3MMYMTsbg 3Tsmdols EMOHMU.

30E030mBg0msb  063)gM3099930L5L  500b0dbs, MM oleo Hegdol Los@bhgzbm gadsdo
doM0MOs© 06300 MBoNOmH0  gobsmegdols  bgedgfymdsbg  99sb3009d©bab  YMMomadsls
((9L3mbbEHO N3). dJ9 306gd0L 3OMdEGIgd0 06E)JM0MGOO 0gm X SBEO3E30L, obsmergdol,
LM MMO OE30L, 0BBOILEMNIEMOOL 3OrMYM5Tsdo (M9Ldmbrgbdo N7) .

2024 Goools Lostbgzbm  ggadsg 3/Fomdolisl  3m@od03mbgdds s0bodbgls, ®Mmd dmTomds
50490905 5 3603369036500 30069396 3HrMYEsdol 99335390580 9ol BRI MDSL.

30660 - G9h0 0530b993e985 (G9b3mbogbBdo N3). 2024 ferob bss®b936e 3930590 ©@s0B90s
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Coverage of Persons with Disabilities on Georgian Television

The media, as a conduit of informal education, plays a crucial role in shaping public perceptions about
persons with disabilities (PWDs), protecting their rights, and realizing their potential. This study is
based on the concept of solidarity journalism, which aims to support and advocate for vulnerable
groups. All of this plays a decisive role in the integration process of PWDs.

The findings of this research will be of interest to current and future journalists, journalism educators,
representatives of the PWD community, their parents and guardians, advocates for the rights and
interests of PWDs, and the broader public. The research includes a SWOT analysis and
recommendations for media professionals, local and international organizations, political parties, and
others. This research analyzes the coverage of PWDs on Georgian television, focusing on their visibility
and approaches to ethical representation. The media plays a significant role in shaping society’s
perceptions of vulnerable groups, including PWDs, either reinforcing or reducing stereotypes. The
study is grounded in the concept of solidarity journalism, emphasizing the advocacy and support of
vulnerable groups.

The research uses a mixed-method approach, including a content analysis of television programs as
well as in-depth interviews and focus groups with journalists, politicians, and advocates for PWDs'
rights. The findings reveal that PWDs are often represented incorrectly or in stereotypical contexts.

Keywords: Solidarity journalism, people with disabilities, media coverage, television, Georgia
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About the teaching and guidance of the subject "Fundamentals of creative thinking".
Gela Ghvinepadze!, Nino Chorckauli?, Tornike Shavishvili?
!Georgian Technical University; 2Georgian Technical University; llia State University

Summary

Today, in a rapidly changing environment in the whole world, many current problems require
a timely response and an effective solution.

For many of these problems, the previous approaches are no longer applicable or not applicable
at all.

In connection with this, the question of the development of qualitatively new, non-standard
approaches is on the agenda for their decision, which is the goal of the field of creative thinking.

It is natural that familiarization with achievements in the specified area, acquisition of relevant
knowledge and mastery of skills should become one of the main directions of the education system not
only in schools and universities, but constantly, at all stages of human activity.

For several years, the subject "Basics of creative thinking" has been taught at the Faculty of
Informatics and Management Systems of the Technical University of Georgia to students and graduate
students of some departments, and as an optional discipline it is offered to a group of students who wish
to study it from the entire faculty.

When choosing the necessary materials for training, the authors of this article, first of all,
familiarized themselves with advanced foreign experience in the specified area, in particular, with
theories, approaches and recommendations of well-known specialists. However, we did not just copy
and translate these materials, but adapted them to local conditions, and also introduced students to the
results achieved by Georgian innovators.

The results of these works are described in this article. Its purpose is to share with everyone the
experience accumulated by the authors of the article over the years of reading subjects in this direction,
as well as to discuss the problems that arise in this process and ways to eliminate them. Finally, as a
result of the analysis and taking into account the recommendations of teachers and students, we strive
to plan events for choosing ways to improve the content of the discipline according to creative thinking
and the forms of its transfer to students.

Along with this, the article pays attention to the textbook written this year for teaching the
subject "Fundamentals of creative thinking", describing the main aspects of its structure and content.

We note that subjects with such or similar names are taught in many universities and thousands
of colleges around the world. And it can be said that the inclusion of this discipline in the curriculum
of our universities was delayed (and in many places it has not happened yet). But, as they say: «Better
late than never».

Also, we consider it necessary that the subject "Basics of Creative Thinking" be read in secondary
schools of the country after appropriate adaptation to the educational process initially in the pilot form
of training.
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