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Expected economic impact on Georgian industry with the introduction of a multi-ring industrial robot

Nia Natbiladze!, Murman Khachidze

'Head of Department, Faculty of Transportation and Mechanical Engineering, Georgian Technical University, Professor

Summary: In the work describes the requirements of the modern economy, its analysis and the area
that plays a key role in the prosperity of the country's economy. The paper presents the expected
economic impact on the Georgian industry by introducing a multi-ring industrial robot constructed

and patented on geometric transformations. The relative economic effect obtained and the payback
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period of the investments confirm the undeniable effectiveness of the technical solution we offer.
Recommendations are made for calculating the economic efficiency of a multi-ring industrial robot

investment project.

Keywords: robot, industry, economy, project, investment.
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Acceptable economic effect of fluid regulation in hydraulic systems

Nia Natbiladze!; Alexander Kavelashvili

"Head of Department, Faculty of Transportation and Mechanical Engineering, Georgian Technical University, Professor

Summary: In the work describes the areas and importance of hydraulic systems. It is emphasized that
hydraulics is based on the equality of fluid pressure when connecting pipes of different diameters,
while in the process of pumping fluid it is very important to create pressure only to the extent that is
necessary to solve the given work tasks, as Less pressure will make it impossible to perform the given
task, and supplying fluid at a pressure higher than necessary will cause the individual nodes and
details of the mechanism to malfunction prematurely. In the work calculates the economic effect of
fluid regulation in hydraulic systems. The obtained digital data confirm the effectiveness of the

implementation of the results of our research work.

Keywords: systems, pipeline, pressure, fluid, economic effect.
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GeoGebra Math 5g&03md900l 06&gaMs305 LMS - Lfjsgargdol dséamgols bolEgdgddo
356059 B5doH05330¢m0

0530 2039058300l LobgEMmdol MgEsgzol bobgedfoxzm MbogzgMLodg@o

bALEG ©d LadYBIBOLIYHYZIL™ FY3IMYIOs> BN AHIGO

Lod9)6930Ldg Y39 893609MHYdsMs S 0BBMM T30 Bgdbmemy0gdols Y3sMETYBEO

LM 3060900 3MMBILMO0 0bBMOTS30I0 3gdbmemy0gdol JodsMmmEgdoc

https://orcid.org/0000-0003-3903-6636

LG JG0
Bsd®™Ido gobboeryemos GeoGebra Math mbsob ©obsdom®o osmgds@ozol Lbogergdols

5 B30l 3Eo@GBMMIoL 53@03MdYd0L 0bEgaMod300L BHgdbmewmyom®mo sbdgd@gdo Lfosgwrgdols
domm30L Lob3gdgddo (LMS-Learning Management System), ®53 053319690005 dobffogergdemols

5 bAHMg6E0/IMUfogwrol 0bEHgMagdzool MHgoe® 3ModEH03Me dmEgwgdbHY.

659GMm30  MmMQB0BGdIMwos 1bsd FmEMDY: JoMOMIO  BMb30Mmboergdo;  dMm3gLol
m3Bogds; 3OMEgLOL QBbMGME0gWgds.

306039  3mEYIEdo  ©IAOIWIMSEds  obBsMEGHIdMIo ol Bgdbmemaogdo s
0bLE®Md963900, HMIqddo 06¢JM0MYds GeoGebra-ls 5J@03md700. Lobgumd®, GeoGebra
Group; GeoGebra TimeLine; MicroSoft OneNote; Google Classroom.

d9mM9 3o sOfigMoos HMAMM 2bbm®m3E0gwEIL: M®gaoLEMmsz0s GeoGebra mbersob
3odRmMIsbg. GeoGebra Classic 53¢0035300L 0bLESWSE0s 3MA30EHgMTo; GeoGebra Group -
GeoGebra xgma3ol 9949bs s 2909360056905 GgaolbB®msgos Microsoft OneNote-bg s New
Notebook-ols (sbogro gog®wmo (ogbol) asblbs; Google classroom-do 3eobol  dgddbs o
290936M05695.

dgbodg dmEEdo 0bGHYMogBHOMOO MLMEOLOL, 3MmIMmgEO0L, dogowombBy bobgzgbgdos
GeoGebra Classic mbesob 53¢03530000 5J@03mdolL  d9Jdbol s MLMELOL  5dEH03MOSE
290©5ddbol 3Mm3gbo GeoGebra Classic m3sem®0sb  GeoGebra mbersob 3o@Bm®IsbY;
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Pommpqbowos GeoGebra-l 5d&Ho3mdol 4oH0sMgd0L GHgdbmmwmyom®o s139dBHgdo GeoGebra
Group-do, GeoGebra TimeLine-%y, MicroSoft OneNote-bg, Google -classroom-ob 3esbdo,
dsbogegdeols s  dmbsfoergms  30MEHWMIXMMO  XQMBOL  JOMMOWO30  BIOMMMOL
365JGH03ME 9950, M3 LGOI FgLodsFoLO 0EIMBEHMSEF0JO0.

BsdO™Mddo  gosboeobgdMwo s  IILEGHWMMGOMYwos  GeoGebra Math  mbgnoob
850098530371600 3Wo@GBMOIoL 594@03mddoL Lfogergdol dstmzol bobEgdgddo 0b@Egacmozool
006053 90mmds Bo9do@030L LHog3egdobsl GmamME Lolgmem, sbggg Mgl babjogarm

©3§9bgdErgdgddo.

153396dM bo@yggdo: GeoGebra.org-Math; GeoGebra Classic App; GeoGebra Active; GeoGebra
Group; GeoGebra TimeLine; MicroSoft OneNote; Google Classroom;
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09535000

bogobAsbsmEgdm  LogMEgdo  @OLEBEOMMmO  BHogwgds MgoLsmzolL  SLMEOM©YdS
Lolfogarm  36OHmEgldo  3m330BHIOMO  BHYJbMmEMa0gdol  5JBHOMO RO MO,
30036 256M9dMbmsb. Jgodwgds 3mdzsm, MM gl s®ol GHEMIOE0IEo BHogwgdoboysb
LEOMWOoSE  2obLb3Y390MYo  BMOTsBHo,  M93s3  IMOMbM3S  BHMOOEOYo  Labfagarm
3M0GMM00L BHEMBLRMOT305 Mbs0b 510EMM053Y.

0169360305 OLEHBEF0OO Logwrgds Fmombmgl LHogwrgdol dsemzol LolEgdgdool (LMS -
Learning Management System), ®mbgos0b 53¢003530900U, 3060GHYWNOHO  sdMMSEHMM09d0U,
300090 363909630900l 3eoGBMOHIGOOL godmygbgdsl, Mo 0s30l IbGOZ IM0sBMYIL Lolfogwrm
3OLOL  FgLsdsdolo 0bEIMsJBHOMOO MHLMEOLYdOL F9ddbsl s SLObIHMBME/LobdHMmbmwo
ROI>EGH0m Forygbsls Labfogwm 3Mm3gldo.

Bgd 390oaMa0NH  3MogB030do 35609058y doMoMsEs©  SLobdHMbmwo  FmGIom
909)™©gdMm©sm 0b639ModBH0emo Labfiogerm MHgbydlo LEHwIhEJOL/dmbfsgzerggdls (MOODLE
LMS; Google Classroom). 23Jmb@s ®bwoob BsGnggdog (Google Meet, Zoom), ow9d3o
39600 FMOTsGHOm.

3569300l 39MHomdo  Logsbdsbsomgderm 0b@gmbg@ Logmagdo Fo®mdmoygbow odbs
596530  Mmboob 531035305, 935LMB,  OoLEBEoMGmo  Lfagargdol  FoMds@gdom
PomBonz30Lom30L 30830993H)MME0 bsYsOML FoMdmdogbargdo 4me35HMdID 3OMYMTME0
3303530900L,  39dbmemaogdol,  0bLEGHMMINBEHIOOL  0bGJAME00l  Tgbodergdemdgdls
L3 gdol o300l LobEgdgddo.

Bgdo 0bEgMglols Mmdogd@o 99X M 50dMBBS ObsToMEMO omgdadnlzol Logwrgdols o
1§30l Mmbensob 3ersdBm®mds GeoGebra, MHmIgeroi dbsGL MFgedl STEM (Science, Technology,
Engineering, = Mathematics)  gobsnqosl  ©s  0bmgszogdl  bmyeromdo.  LEIb-
G9OL/AMLFogggdl  GeoGebra-ll  obBsMgdom  Fgmdwosm  obfogermb, s8mo33womb s
553538060 Mb Jomgds@030L 3mbEIx(30980 s 3MHMEFIIMmIOO.

GeoGebra-8o  0b6393Mm0M90vwos  30MFGHMOWMH0  BHIWILM  MMIHYd0  OLEHBEFOMMO
Logergdolmgols: GeoGebra Classroom; GeoGebra Group. GeoGebra oderggs Ufogergdols dsemzol
bbgs  LobGgdgddo (LMS)  0b@gaMogool  Lodwmoegdsl.  https://www.geogebra.org/  dolo

MBOGEOSWIOO BSOE00.

GeoGebra-li 959myggbgdol, Mglm@Lol d9ddbols Gglisbgd 30gm-0bLEHMW30900, foabgdo
Pom3mygbowos GeoGebra-li 3960l JogM Job MB0E0SE BsoEDBY. JsOHMZIEO 394ZMPIOOL
9096 Youtube-ob s®bBy 456003L90Mw0s 30gM 0bLEHMW30900 (BsgoMos yobsdzowo, bobm
9569083000, HM0b B5350dg). Mo3 d99bgds OLEBE0MMO L agergdol Jsemzol LoliEgdgddo
dolo  0b@9aMo3ool  Fglobgd  slsergdo  Jomorer  Lsdg3bogmm  LogmEgdo o3 gdSS
Po®dmopqbowo. dogoBbog, MmI Lsgzombo  LsobGHgMglms, 5@ MEmos ©s  byFoOMIOL
d9LHogamsbs.

5009bs, Bgdo 33930l dobsbo sdmBbs GeoGebra-li 9d&H03mdgdol  0bEIYMsEO0L
&9J6m Mmoo s139dGHgd0l 33¢g35 Lfogwgdol dsmmzol LolEgdgddo (LMS) s 3509ds@ogol
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LHogas-LHogegdol  3Gmigbdo oo  Mgoe0Bgdol  HomBs@ o mdol  ©oy)bs  Mmbesob
©M35DT0 300G O R AMRMD.

65860l BobssMbo

1. doM0omso Bbdzombogngdo:
* 5 3MoL GeoGebra Math
GeoGebra Math G0l ©06530MH0  Fomgdo@ozol  bfogergdols ©s bfsgerol mgsbm
3OABRMOTs  9bsmgdols yzgws Loxggbwmobomgol, MHMIgWoE 959Mm™0s6gdL  ggmdgEHE@MOsL,

59005, 9gargdBHOmbmw  3bOHOGIL, AMS303JIL, LBEIGHOLAEHOIL s  JHTMMZWGOL 9O
oME0350 2odmboggbgdger 3s393HTo. GeoGebra s®ols doombmdoom dmdbdsegdcrols  LHOsg3s©

dD5MH©O LEBMYSMYDS, FobfogzegdEgdOLS S BEBWYIBEHJIOL FEPMdsHO Jugero, HMIgEos
396053L9dw0s  MoMJIol yzgwrs J399sbsdo. GeoGebra gobs  @0bsdomMo  Fomgdo@ozol
3OMAGM50Mwo  MbBembggwymaol  §sdg3zs60  dodfimgdgro,  HmIgwoi  FbsOL  MIF9gOL
39360969030, 39dbmemaosls, 065069000l S Bomgdo@03sl (STEM) gobsmengdsl s 0bmgsEogdls
Abmxyomdo Lsgargdols s Lfsgerol Lggmmdo.

[7] [https://www.geogebra.org/about What is GeoGebra?]

GeoGebra-li 3609369¢mM3560 Jobsli0smYdE9d0s:

> 249m39BHM09, 5¢gdMs S 3bOHOWGd0 gMMABIJPMIB MOl 353800 GOMO O
LEOMWHO ObSTOMMO0S;

> 0503030 2590mboygbadgero 0b@gma3golo, 3530 093600 dwwogmo gwybd30s;

> 1533 MOM 0blEM®MINBEGH0 0bBHIMJEH0MEo Lolfogwrm GalvMLgdo 390 3390 YdOL
Lobooy 99abobomzol;

> bgdobsfzomdos dMsgse 9bsbg h3960 dorombmdoom dmdbdsmgderolomgol dorganls
dbmgomdo;

> 005 300050990 MBOHMB390YmRs - 1530LvREs® bgerdolsfizmdos
5653039MH 3090 dmdbIomgdegdobmgol [9] [https://www.geogebra.org/license

GeoGebra License]

GeoGebra-ll  ©sb3oMgd0m  LBEGHMIBEIOL/IMLHogarggdl  Fgmderosc  obfogarmb,
39900330mb 5 ©55353806MMb FsmgdoBo3zol 3Mb39BE0gd0 s 3MMEIIMYd0;  IMOEO3L
Mol 30ROV 0blEGMMIGBGHIOL; ©os  Lolfogerm  0bEGgMmoddHome  GLOLYdL 0BG
RMOIsGHTo  bo3Eslim  9d303mdgOOLIM30L, AMR303900L  FgA9bolom30lL, AgmagEHMoLsm3zol,
IOOMIO30  EIBOLMZOL s  Lb3s; 990005693 bbgoolbgs  MgBolm 930353090l
iOS, Android, Windows, Mac, Chromebook and Linux -ogol: Calculator Suite; Graphing Calculator;
3D Calculator; Geometry; CAS Calculator; GeoGebra Classic6; GeoGebra Classic5. [10]
[https://www.geogebra.org/m/vcb8wkku Illustrative Math Curriculum - Free & Digital]

Georgian Scientists/Jo®mg9wo d93boghgdo @¢. 4 N 3, 2022 16


https://www.geogebra.org/about
https://www.geogebra.org/license
https://www.geogebra.org/m/vcb8wkku

GeoGebra-do  06@&936M06M9005 300G IMH0  Bogwslm  mmsbgdo  oliEsbEoMo
Logargdolomgols: GeoGebra Classroom; GeoGebra Group. GeoGebra oderggs Lfogwgdol dserangols
bbgs  LobGHgdgddo  (LMS)  0b@ga®sgool  Lbodwogdsl.  https://www.geogebra.org/  dobo
MBO(G0SOO Loso@oo. GeoGebra-l 3590my9gbgds d9L5dgdgE0s OMaMO3

Mmbsob  Mgg0ddo Aol MBOE0SXME  BsoBHBg  B9RoLAHMOEO0L  go3wol  J9d©9d, 91939
3330v39MH 3o m3sI 950880 Jobo 0bLGIWsE00L Logmdzgwby.
[8] [https://www.geogebra.org/m/pR5DME5S#chapter/618971 About GeoGebra ]

e 5 5ol Geogebra Group - 39M90Msb ¥a9530

[ ]
GeoGebra Group 560 GeoGebra-b mb¢506 3eo@Bm®mdsby xamBol Loboo Foedmoygbowo
3003 NOH0  5Mgdm, MHMIGELsg Yozl FoMddommM3geo-dsbfagargdgwro s dmbsfoerggdo-
£9360900: bLGI6EHYdO/IMLogzggdo.

X3MBO B535Egdsl 5393l Job figzdMgodls:

> 2959056MOMb OHaLMLYdo X aMBoL bgs 936090l Mol (Fsa5¢0ms, obsdowm®mo
593033900, §ogabgdo);

> 53930060696 9MHT5bgmL 3Bl s 3MTgbEMYOOL odmynbadoo;

» 8990656 5 9609 JBHOMMb g9gmaqgdMmsl MHglrydLgdo  GHOMIEL0Z5;

» §96H3oa0bmb o 35MMMb ©o35¢g0gd0 X350l bbgs Fag3Mgdolsmgol;

> ©5@™M3Mb 9933538060 FglMH¥IegdME Z35¢GdsDY S MZ9E0 FMoY36Mb X MTBoL
$9360900L 3mFomdL.

X30980 9bsdergdgwos 333myggbgdre 0gbsls yablbgsggdIErsEss:

> 3000005305 (000659960HMBMdy): 89Jdbso xaMx30 mdzgbo 3megagdobomzol s oMo
03905m0 39MgOML OHGMOLYBOL oB0sMYdSHY/AgMM3905D9/89]dbs%bY);

> 300300 b53EoLMm mmabo: 99ddbsm xamaz30 dz9b0 bGMgbEYOOLMZ0L, Moms bgwo
39909mb 0565330 MBL, 3507905303900 503MmBI6gdOL s MYLYIOLYOOL ABOMGI, 96
39900949gbmo 0go  bpsgerolb dseorz0l bolbidgdolb Abyoglo®, Goms 4omdxmdgbgl 03960
30601306 Lfogzargds.
X3MBOL LsIMTsm FMPYEPO: X ABOL MOYBODYOMO0S ML BBIONDBY: 3MLEGdO;

£9360900; OgLOLYdO s 3993538060. MOMMYME BsbOMO bolinsmgds Fglsdsdolo

59Bogmdgdom. [11] ( https://www.geogebra.org/m/rQrbooeq GeoGebra Groups)
* 5 5MoL GeoGebra TimeLine

GeoGebra TimeLine 539950090l 0deg3s 496003Lgl  Losbarggdo GeoGebra-l_ mbensob
3odRm®mdsby (https://www.geogebra.org/) Profile\TimeLine 4o69dmdo, sbgzg GeoGebra-b bsfgols
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33900 sbsero 530930l sOGbOL - Losbggdol ab@Hol (News Feed) bog®gdo. 5 doMHOMSI©
396053L900s Bosbeggdo 29MmagdML gmbol doge, I3y dmdbdsmgdgels dgwderos 53
BB T0 obsmogLML 9@ Ymd0bgds, 5d@EH0gmds.

e M5 5M0oL MicroSoft OneNote

MicroSoft OneNote Jdglodems  29603sOGHML,  GMAMOE  ,308OMwo  fogbo“. ol
LobgdOHmMbobgds  yzgws FMgmdommdsHY; SWHEGHBMOToLOYD ITMMI0WIIWHE J53EY30
L5FMOgdSL, LI 96 MBS Fobgz0gm INgEo Fogmaglio (3mbBGHIBEH0) 0gmb m™J39bmsb gMms.

MmO 25dm30949bmo» OneNote? dobo 259myqbgds dglodgrms BsbsHgMgdol golisggmgdes

(b9WbsHgM0E s 93MIBOE03), BIbIBHIOOL 253900905, 930960 96589FYIOL oWIMYDS, 3LOM
BoP9g6s. gbos MMM 585, HMBgedog gladergdgaros 99mBLIs30 MomEgbmdol foybgdol d9ddbs,

™39S G0bssOLO 0ymax3s 8930905, beaerm Bgd30900 3390 JO5. dgLsdegdgEr0s 23960 YdOL
0965MJoob 539353

0dolb godm, ™A ol 5ol  MicroSoft-ols 3539@0b bofowo, ob sgzg dmoEszl gHm™Mdwogzo
dmdomdolb dMsgz5¢ 0bLEHMIgbEL; OneNote LogMgdo d960836900Ls s 3MIMGJEHIOOL QD0MGds
dmIbds6gdgdL FMEMOL 5EZ00o.

36003690 mg5600 39353bMdoghm®m, Gmd OneNote o6 56MH0L GHgduEob ©s3FMToz909e00;
43909 33900 5MHOL 1530LBSE0 - F93300¢05 935F0MM™ 15T BIbKX M0 s WZ30HYm™
A9JuEHOL 5309x35. OneNote 56 sGOL 2563793600 A5TMBod39969d9w0 BHGLIOLOL Fgloddbgars.
099 33LMOL LEBMYSOMYPIN0Z0 45TMYgbgdoLamMz0L 3MbEI6EHOL d9Jdbs, OneNote-ob boggwrs©
398m3049bmo MicroSoft-ob LgMH30L9d0b ghm-gMmo bbgs [5] (Dan Price, 2016 ).

* 5 5oL Google Classroom

Google Classroom (0l ©)56m dgMHgeo LHogargdol Sews@GBm®™ds (J9dgerero bfszergds
oMol Bogmds 3s6500¢m980bscodo, GmGgeros $960005698L bersob bsgsbdsbsorergderer dsbsgngdls
@5 bersob 609G 80b Ggbsdengdermbgdl (oo bszensber mmsbob dgorcm@gborsh),
56OLYdOMs©  LFsg3wdol ds@mzol LolBgds (LMS-Learning Management System), 6dgeog
090993539005 Google-ll Joge S MMH0IbEHOMGIM0S QobsMEgdOL bgdEHMODBY.

Google Classroom dlgogb0s 300G IM0 Lol MMabol, GMmIgedog dsbffogzergdargdo
Fo0M0396  Lolfogwrm 3MmgLL. Google Classroom 3 o@GHBRMMIsTo mmMbo dmszsMH0 BsbsGrmos:
Stream; Classwork; People; Grades. 35000 @obds6gd0m dsbfogargdganls Ggwderos: d9@ymdobgdgdol,
09953030, 53590900, Labjogarm MgLIMLYGdOL Fobra0bgds; godm3z0mbzgdols, dgx3slgdgdol,
13993930060L mOb0BYds; 063 IMsdGHO0MMO MbErsob 30gm Tgb3z9Mgdols ogqad35/Bod6Mm9ds
(Google Meet);

Google Classroom 3s@GBmM3sdo BEGgbGgdols s dobffogergdeqdol 3mdMbozsgool
L5339 M0 gdY0s 53e035(30900: Google Docs; Google Sheets; Google Slides; Google

Drawing; Google Forms; Google Drive; Gmail; Google Calendar.
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Google Classroom 3¢0oG@3mMds Labfogarm 3Gmgbol M HOMB3gEymaolomzol ©sds@gdomo
Lobom HomIMy9gbl J39h96sMMgdL: Meet; Google Calendar; Class Drive Folder.

Google Classroom-ol 355§93e9d9l 99990 3eslgdols 2oblbs; bdmgb@ms/dmbfsgargms
dmf3935  OHMEgdol  d0boFqds;  9JBHOMM0  3eslol  MJ039ds/50gbs.  3mTMb03o3E0s
dsbGo3wdgms S LAMIBEHMS/FMUfogwgms Mol  Fg@Ymdobgdgdom, 3mdgbEsmgdoom
Loy oMM 96 3065

( https://en.wikipedia.org/wiki/Google Classroom ).

2. 36m39L0L 0mdBsYds

*  M920LEMs30s GeoGebra.org-byg. GeoGebra Classic-ol 06U ses305 330 EgMdo.

v 60306 ©33093003HM0Mg0 GeoGebra-l 3grodBm®dsby

GeoGebra-Us 3eno@EmGmIsbg MgaolE®ms300l sfYygdsdwy dsbfogzangdguo blbols gmail.com-by
999 BHOMbMwo BmbiEol sbgom0dL, Mol gsdmygbgdom GeoGebra-b mxzoE0sME Lso@bHg
https://www.geogebra.org/ 9503@0l M9gaobE®mo3osl 99d9gao dmJdnggdgdol asgeom: Sign

in/Create Account. 23993960 BobxoMsBg  939d  39gdL  LyFoMM  ObRMOIsEGo0m.
(30165030¢00,%. 2014), (356 g0d30¢00, 6.,2021) (bs3s0dg 6., 2020), (bsgds®osdzowo 3., 2021)

03960036s: GeoGebra-li mbgs0b 3Wo@BMMIsHY Moo Fgu3wrolomzol  sMEOWGIS©
B5306086mm»  dMIbToMmgdols Lobgwo @s 3sOmo. gl 0bgmMTs30s IR3FOM©Ids Y39
3™33099BH9Mdo  obbEIoMgdmo  GeoGebra-ll  93¢0035300056  GeoGebra-U  mbgnsob
3oBBRMMI>DY 2500513 olsm30UL. (0b. LYIMHIMYdO)

v Omym® ©3506LEsmmo GeoGebra Classic 3md30m@Egado
GeoGebra-l  mgo@gosMo  LooBosd  https://www.geogebra.org/  BsdmzEH30MHmMM®
Lo0bLEOWHE0M 3539G0. 530LsM30L, 49359dEH0MHM Bsbseromo App Downloads.
399m@bow Gobxs@sbg Download GeoGebra Apps d9350Bomo GeoGebra Classic 5 o6
GeoGebra Classic 6. Download ©00g53%9 ©03F)H0m BsdmoGH3060mgds 300030v@gMHdo dglsdsdolo

396LooL bLsobLESEsEOM 353930. GeoGebra-windows-Instaler...exe.

(0b. bYOO™MYdO)

Georgian Scientists/do®mnggero dg3boggdo &. 4 N 3, 2022



https://en.wikipedia.org/wiki/Google_Classroom
https://www.geogebra.org/
https://www.geogebra.org/

_ - o x

7 GeoGebra - the world's favorite. X + (-] @ & ‘ Ao + -]
| € C & gesgebraorg

& 3 C @ geogebraorg a & o .o
= GeoGebra Qs casoom Resources a D
P o, Mac. Chromeback
=l GeoGebra for Teaching N
g and th

BoIMEZ00Mm0 B50olL 295JE0IMJO00 I0FYgds 0BLEISE0S, M3 doe0sb Fo®EH0350
d9LoLEOMYOGE0s.  0BGHOIWH300L IOV GdOL 99y 93M9BDY A9TMOEFHBYds GeoGebra-ls
IR, BI0Tol VNG ToT U T To SN s 4 | - TU R
50 ©o30L  obdsMgdom T9gaz0dwos 89309  GeoGebra-li mbsob  s3ero3s3osdo, od

bodmdom O@Aol  Bgs  obxggbs  3mombgdo

90RmbEHOL JoLssONOm 56 FTbTsMgdEOL BLobgEom s 35MIMEOM, MOE J98Mm3094gbgo Mbesob
3oBBRMMIoBY M90LEHMSE00LSL. (0b. LIMHIMYdO)

€7 GeoGebra Classic 5 _ o x o
oo Gomidpnhgds Rgghs dergon bymlsfyngdn 5 coubastigds g e s s et e s .
A ~
. /»w®®é\+*1* A//y» @«:\;@,
& 3 X D scragbfnk gibx sk ><| o 3659 x|
1
€7 GeoGebra-Bo Bgligms x
GeoGebra-U 8m3b3aG)OEOL
Ualbaena G Google
mariamisgeogebra r] Office 365
[ |
|‘ ‘ u Microsof ft
: e
| Bauzens |
~ ) e
AmAbANG0 30l By38Es
ops308umam ;3260 35Grr0?
NN R
‘ = = £ Ty s )
E
-2
00 36

0960036s: OHglOLOL d9Jdbs Tglodergdgeros, GeoGebra Classic-ol MMAMOEF WMISYOO,
51939 GeoGebra Classic-0l mbes0b 53035300l 458mg9gbgdom. MFEs OLEBEOMEO Lfjogwrgdols
d0Bbom, 59BH03mdoL Fglsgddbgers LsFOMMS WMISEMHOEIL FmbEgl MHglOLOL SEH30MHM3s
GeoGebra-li 3o@BM™MIsbY, o3 dgLodegdgeos  MIsEME 5303530500 File xamaol
39609996 ,,29mB0sMg“ dMHIBYBOL FglBEgdom.

¢ GeoGebra Group-ol 9g9adbs s 255936056909

v Omym6 893J0bson GeoGebra Group
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GeoGebra-li mgogoswMo bsoGbg https://www.geogebra.org/ 953000Mm0 53GHMOM0DE0S
339 09Jdboero dmdbdomgdeol Lobgwoom @s 3sMmerom. https://www.geogebra.org/groups

09990l EObTIMJOIOM 45930 IM X yMRBoL F9Jdbols 39MHDBY. F935MPBoM® VO30 ,XFMITBOL
0999365 200m@Esbowo 3sbgaro  Fg353bmm LoFo®mm 0bxm®Isgoom, OHMIOL MHYEodEH0MYdS

d9L5degd9E0s XBoL 89Jdbols Tg09SE.
[12] (https://www.geogebra.org/m/rQrbooeq#material/QUJpjFbm How to Create a Group ).

39005300090> GeoGebra-ls 305356 339MBY s 3g35MRoM BIBMMgd0: Profile\GROUPS.
X3RO M339 399§860¢0s. (0b. LyMsmgdo)

I x
‘ € 3T 8 mmany L3 5 L

DY Y GeaGebro 2 Tauf |€3 o &

@ GeaGebra Groups
= ’

)

v e dmbogl GeoGebra Group-3o gsf93¢05690s

339 9949b0oco xamxz0ol dobos@emsbg 30b63H9JuEHmMo d9bomsb dgzsMBomm dMIsBds

Settings. X3530LMZ0L 93E™MIEIM5S F0b0FJdMo K ARl 3O, S1939 030, HMIGDS
©HFoM9000m bgds xa1do $930Mgd0l doghmgds. (0b. LvEomgdo)

XoIBOL  3MEO > XyIBOL  BIYwo  gabeghgds  FgMbgyw  {i93MIBL gL BMLEGHSBY
(0mIbTs09d90 Fobsbffo® blbol gmail.com-ob sbgo®m0dl, Mo 3BMdOEr0s FsLogwrgderolbmgol),
36 M8Mom© Mbeoob dgbzgMmoll ML go9aB3690s LolomdMmm 39edo.  9930WGIGE0S
X29B0L 930900l MgaolEBGs3os  GeoGebra-li  3eoBBMOIsDY. xaBol  Hozdgdo
https://www.geogebra.org/groups 33wol sbdsmgdom 899mosb s XMzl 3mwob BsfgOoom
s Join ©os3Hg oG MHom, dMIBAsMGOEOL LEBYIOMS O 35OMEOM Y)GOHDNEIO0L X AMRBL.
(0b. bEBOMYdO)

5LHo30gd ol 3mboEos LAHMIBEGHOL 3mbogos
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https://www.geogebra.org/groups
https://www.geogebra.org/m/rQrbooeq#material/QUJpjFbm
https://www.geogebra.org/groups

£9360900L dogHmgdol Jgliobgd 0bxm®ds30s dgdmeol dsbffogergdeoll 0d JEgMBEIbBY,
O0mImomsg dmbs dolo GeoGebra-li 3EoBBMOIsDY  MYROLEHMSE0s. Jmbsfowng sobobgds
GoeGebra Group-ol {9360900L Bsdmbsmgsendo. GeoGebra Group-do dogemgdme  §936m90L
b300q0500  Asbogegdeol 8096  2obmogligdeo  JgBymdobgdgdo, Lolfsgerm  Hglyedlgdo,
©535@90J00, 13713938000 FYLONION ©Z>WYOIODBY. X3IBOL §azOgdL dobfisgergderol
690560300 8999d0s0m BgOPM™Mb X530l Lbgs §936093056 3003Mbo3s30500.

e M930LEM5305 One Note-by

Microsoft OneNote-bg  ©930LGHMo300LsM30L  F93O35MM  JoPoMGPdMEr  dIMEDY
@5 Sign up o300 30(Ygdm M9gaoLBHMsEool dMmiagubl  (https:/www.microsoft.com/en-
39835438 LoFoGm
063m®35305  290MmEBo  RobxM9dbg: gmail.com-ob 96AMOTOL  GEOBMLEHOL  ILEbYEYDY,

us/microsoft-365/onenote/digital-note-taking-app?ms.url=onenotecom&rtc=1

dMmd0WOHO Fgergnmbol bmdgMo 39960l 3m@ob gLsdsdoloq, LooEobogsb 4sdmaBsgboero SMS
300, OMmIgwoi 0gHs369ds FmdoMEmO  BHwgRmbby. 3OHMmEglo  LlMYMEIds ,Submit®
©OE53%9 sF MH0om.

396003b6s: 930 g3 ©s3035bLMZMM®M MHYROLEHMSE0OLOL 250MmYygbgd o 0bgMmMIsE0s
MicroSoft OneNote-bg dm®ogo dgugerolismgol.

©930LGHM3300L OHLLEOWL odmoEsbgds MicroSosft OneNote-ob bsfgolo 3960, Loss
»+New" 0os3%g oF9MH0m 99a30d¢0s 8939dbsm sHsEro 3og®yero (oabo - New Notebook dsy.,
»GeoGebra-Note®, H©mdgbsg 946905 Lgd30900, 3396:09d0. ob35m53Lgdm BoliBg MglyMLgdL. o3
990dgds  25B0sM@gl  OneNote-do  29bmo3LgdIEmo  MYLMOLOL  2obosMgdoL  dIom
3mbsffoggdmsb gargmlidgdol sbdsmgdoom. dsy., 993ddbsm foabol Lydzos ,,GeoGebra-LMSH,
©53595@ M 339MOPO ,3TNMYEH05“ (0b. LYIMSMYOO)

Microsoft OneNote
otebook
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https://www.microsoft.com/en-us/microsoft-365/onenote/digital-note-taking-app?ms.url=onenotecom&rtc=1
https://www.microsoft.com/en-us/microsoft-365/onenote/digital-note-taking-app?ms.url=onenotecom&rtc=1

e Google Classroom-8o 3golols 99dabs s 3ofig3t0sbgds
v e 393J06500 3emsbo Google Classroom-8o

Google  Classroom-do  3sbolb  99Jdbsdg 99309090 Google-bl  LooGby
Gmail.com - ol sbgo®»0dols d94dbs. 58 99dmbggzsdo dmdbTsmgdgel 99339 593U 96390080, Mo@sbs3
(930LGM305 339 o056 GeoGebra-li 3EOGHBRMMT>DY. JERMBEAEHIDBY Fgugerolsl Google-ls
LgM30L0 IMIHTMGOIEUL 53EMToEIMS LEs35BMBL Google Classroom-0b 93¢0 353096, OMIgEoE3
39605319005 936M560L Bgs Jo6rx 3965 3mmbgdo Google apps hsdmbsmgoedo. (0b. LwyMHs09d0)

Google Classroom 53¢035300L bo@wws®g ©oFgMHom dg303500m Google Classroom-ol
300GP@NO  a5Mgdmdo.  930sbol  Bgs  Fobxgzgbs  3mombgdo  4obmagligdaro
s+ ©OS30L  obdsMgdom 34360 30MFEHWMIME Lot MmmIbl. 35FJO0 L+ O3,
398m@sbo Bsdmbsmgscdo 30Mbg3m 36s6gdsls Create Class, 30393900 3MHM39LL, 2odm@sbogw
796X 9L 35390 LsFoMHM CBbFMOTS300m. 9 0J3bgds Lo sLM MMbO. (0b. LyMsmMgdo)

3oLol bosGwsHg ©oFgMHom  49dm0BH9bgds  30MGHMOMHO  Lo3Erslm  momsbo, Mg
M62560Dgdw0s mmb BsbsONBY: Stream; Classwork; People; Grades. 53 Bobs6rangdols 359mygbgdom
bgds Lozeobm momobdo  Labfjogem 3MmEgbol domm3zs, Mmdgewdoi dmbsfowggdo G0
399600005693 o0. 35000 MREOJI0 49b0LIBEZMOS FolHogwgderol doge Settings 3969096.
(0b. LB gd0)

Hangouts

Geogebra-Group

Cless code z47jmaw 3

<

11

@ ~ B ]

000mMGNYo 3o Jdbol  39e39me  Lodowawrgl  dglsdsdolbo  dmdbdsMgderols
Google Drive-8o, bssz BEGHW©IBEAL dgderos FoGoyobml 653m8g3sm0 Fobfogargdarols doge
99L530LGOWS. 9GO0 S 3500900 gdoBgds Google 35¢gbIML, LOWOE MOMOMYYO
5350905 d90dgds 80939003690Mm@gL  3939aMM0sl 96 09dsls. Jobogzargdergdl J9derosm
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https://en.wikipedia.org/wiki/Google_Drive

53MmbGHOME™b  mommgmwo  dmbfagerol 3OHmyMglo ©™3dgb@ol  2sobgzol  olGmMool
3obbogom, bmwm Jgxslgdol 99dgy obHogwgdgdl 99deosm ©sdMMBMb F/domds
303963969056 s 95351999096 9OHPS©.

v 000 bogds 355930056905 Google Classroom-3o

Google Classroom-8o 3¢0sbols 999abobol 3¢0sbl 93¢¢MAsE o 9603Fgds 3esliols 3mo s
09990, HMIOL EIHAMYJOOMSE IMbEYds Fmbsfoegms Jerslido 39H9360569ds. gU OBFMEMTs30s
930536905 dmbsfiogll gargmbdobyg, 96 bgds xamz30L §9360900L50m30L 30§393900L FogBHagbs
Google Classroom-Ub People Bsb56000q096. 0§3930L 039900 @5 3¢05L0l 3000 50LsbYds dmbsfogrols
90xmbBEsdo. dmbsfoeol msbbdmdols 9gdmbggzsdo ol bggds 3eslol sg@omdo §g3eo. b
d9dmeol Google Classroom-do s 9H@gbL 3ol LydMsgd0m Jeslmsb FogmHmgdsl -+
00530 BdMmbsm35¢0sb Join Class-ol 3¢dsbgdol sbds®mgdom. (0b. LwyMmsmgdo)

bG¥EIBEGHOL 3MBoEos

]
meiaisgeoget X b - s X Peaplein Geoge. ¥ SR = smai 2 = & & wm |
[L R ™ e + ° M Gma Q : & u @ |
€ = © @ dassoomgoagle.com/s/MalwNDEM M se o w e
¢ Do W @o0oe¢ Bwe c
= Geogebra-Grou LI v
4 P Class invitation: "Geogebra-Group® & ©

...................

(-]

Teachers 2 ‘ S i BN Google Clossroom
|
|

& mariama zsgerals | = A

Students S

z47)m3w

D

@

3. 3MmEgLoL 3sBbmME0gwgds - GeoGebra-Us 5J&03mdol 399§dbs s gsBosMds
V' 59&Hogmdob 894dbs Geogebra Classic gnm 3o 53¢003530530

Bsdmmdol bgs  bofoewdo  30LsMdOMHg 08 B9dbmermaogdol  Jgbobgd, MMIgddos
06392000905 GeoGebra-l 3OM©MIBH0 ©OLEBEOMOO Lfsgegdol doBbom. Lobgwrmd,
3ob30bogm Geogebra-l 3eo@gBm®ds; GeoGebra Group; GeoGebra TimeLine; MicroSoft One Note;
Google Classroom.

GeoGebra-li  OHglyOLol  Bfogergdol oMMzl LobEHYIgodo  gosbosMgds  gsbgobowmm
Bgd dog® dgddbocro 0b6@gMsBHOMmO MLwELOL dsgowomBy. Mgbm@Lo 993Jdgbo GeoGebra-l
WMISWNO 53003530580, 009935 9999dem 5bsEMma0M©m0o dmddggdgdom MgbvyMlo dqdgdabs
GeoGebra-Us mbgns0b s3qr03s305d0.
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G9LbMOLO  HomMoaIbl ggmdg@®mool gom-9Mm 0gdsol: 3mdmmg@os. fomdmoagbowo
M9LbMOLoo obobogds  3mdmmgEHool 3mbMg@Ewmwo d9d8mbggzgdo FgdEHowol, dmbszzgmol,
36535 3Mmbgol s 6930LA0IMH0 M9R03MWO  ASTMBbMEgdOLIMZOL  LodMdom IRSDY
53536900 063 9M9dGHO0MMO 0053930l FgMBg30m S A99dGHOMMYdOm. bMrm (3503900
130329M0LsMNZ0L 3MmIMMYE00L 30095303096EOL 933 TgLodergdg0s BO0SWSL A5dMYgbgdoo.

3960336s: 306500056 §0b659@gdsMg BodM@Aol Fobsbo oMoy Geogebra-li  53¢n03530580
M9LELOL F9gabols 36O MEgLoL gobbowngs, s80EHMA MHglIOLO d300bg9wolsM30L FoMdmygbowos
dbs Lobom. (ob. LYHSMYd0)

v 60O 250053§650m GglvyAlio  oGHozmds©
LOOMBEBHME0M®, MILYOLO  5dGH03MOS®  93330MMmMm B39bL dMMmzowdo, sFX IO,

3MM0enos: mariamisgeogebra https://www.geogebra.org/u/mariamisgeogebra

0960036s: 930 gdgos  BMIbToMmgdgo  MHYAOoLEHMOMGIMO  0gml GeoGebra-ls
MB03056 Boodbyg. https://www.geogebra.org/

» Geogebra Classic 53¢003530530 GglOLOL 25H0sMds GeoGebra-l mbesob 3ero@Em®mdsty
99LodgdgE0s  dMAHBIBOM: GO0/ BOSMY.

> 2959m@360wo gobxstsbyg Bogligtmom GeoGebra-li dmdbds®mgdeols babgero s oMo,
653 299m30949bgm M9a0LEHMSE00L OMU.

> O9LOLO 50GHZ0MHMYdS 4JMPGOML 3eSGFBMMTsDY 5JE03MmdOL baboom. Fgzs3Lmo
5930330 LsmsrMob LGModmbo.

> 993065bm0o s 3bIOHM™ 5gdBH03MmOOL Bobx M. MHYLMOLO 5JE03mdOL Laboo
296003 gds B396L 3GMa30¢do - mariamisgeogebra.
https://www.geogebra.org/u/mariamisgeogebra (ob. L»m@s0900)
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https://www.geogebra.org/u/mariamisgeogebra
https://www.geogebra.org/
https://www.geogebra.org/u/mariamisgeogebra

D |G tms-cecma x| £ s x| 4
« C O g s B0 8 -

e e et o JoT— s 8 G & @ 8 - + GeaGabra

[EL—
=
[,
[ [P

©coo ecoeese |

LOLMEOZG0S 5d3H03MBYOO 2363503LMmM MMYIBOBYOMEs. 893Jdbsm Lodowowqy (Folder) Create
o530l bdsmgdoom. Create\Folder. dog., 993§3bso Logowoerg ,GeoGebra-li 0b@gyMogos®.
Lodomowg 29560535 gMAJOML 3OMBOOL obymz0wgdsdo. (0b.LGs0gdo)

3953039bMmm  5dBHogmds  Lodomoegdo  ,GeoGebra-bl  0b@gao3os”.  3mdmmg@ools
59BH03mdoL bo@sl 30b@9duB o 99bomsb dg3sMBomom 3Mdsbgds Move To s do3z9yzgom
360 39LL. dg356MBRomm 89ddbogro Lodowowy ,GeoGebra-l 06@ga®sEos”. sg90sbbImm 3HmEgLlLs
Move To 0o@s3bg ©oFgM0m. 5J@03mds gobmoglicos B39 dog® 89Mmbgmem Lodsmoegdo. (ob.
LB 900)

N R —————
« A — » m Gt o @

d9L5dgd9gE0s 5JEH03MB0L M9 EHOMGDS 5JEH03MdOL bodesls 3mbEgJuB Mo d9bowmsb
Edit Activity 3Mdsbgdols d9@Bg300. 3sdm@EHeboen 3569wBg mwowszbg  ,9wgdgb@EHol sdsdgds”
05390 Fqladergdgaros bbgoolibgs 9ergdgb@dgdol sds@gds: Text, Geogebra App; Question;
Notes; Video; Image; PDF File; Web.
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0% 95, 993H03MdL ©35d9BHMM gobTomEHJd0mO BHJuGHO O oS BJuGO.  9JBH03MdS
D555 2oB0sMmIL OLEBE0MO LFsgzegdol doBbom. (0b.LMsmgdo)

V' 59303emdoL 99Jdbs Geogebra Classic mbgrsob 53¢003530530

393000  93GMO0Ds30s GeoGebra-l Mmbersob 3WOGHBRMMTsBY.  4o3959dBHoO™Mo  Profile
BobOID0. 935F0OMmm “Create” 00¢s3Dg, 39350B0Mmm 36dsbgds ,,Activity”. gs9m@Esboen 3569w by
Bo309OM® 5JEH03Md0L Lomsr)Mo. 5dE03mdoL 9argdgb@gdosb dg3sGPBomm GeoGebra-ls s3wg@o.
3935060 mo dmgdggdgdo: Create Applet\Graphing. 993Jdbso sbosero Galm@bo GeoGebra-l
53¢0035300L  1YFMTom EOBIBY S 3OMEIBO O350MIZMOMD VOES3BY ,PILOWWGIS“ FIOOm.
OH9LYOLO Fgobsbgds 9d303mdoL Lsboom Profile Bsbs®rTo. bgdssGdMEos 339 99Jdboero
33@9BgOol  T530s/o8mygqbads  (s3egBHol  dgdbs;  83egBHoL  5BHZ0Mm™3s).  9JGH03MdOL
MMQ560BgdLS s MYodEH0MYOsDY 339 30LMOMHYM Bgs 3bJGTo. (0b. LYMsMYdO)

| a " L] | e x * ° G | e 3 x * °
] €2 C 8 ommn @ €5 O & proptmey @ € 5 O & geogem a
o ¢ d

—~ (._ P X » DR ANELE ':,l
‘o WP N b= &

L i
>

e GeoGebra-ls 53303000l 23H0s0gds
V' 59303md0L 35Bbostgds GeoGebra Group-8o

GeoGebra Group 9339 999§060¢0 33593L. 393959dEH0OM 5dEH03MdS S 935MR0Mm dMsbgds
Share dggoMbomm Moy 3o Existing Group. 8m3bodbmo ,,GeoGebra-Group® xaw)a30. 5dGH0g3mds
396003 gds GeoGebra Group -ob 3s6g9abg. (0b.LYGsMYO0)
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TEEEX

s 8 G ¢ @ @ -

X3IBOL 3569bg 930005 ©53535GHM® boeno Fobogns; 49b3LLBM3MM™ glicrergdol
©OM; 9933339 35605993M900; o305cmm/935Jdmm. 8cmgdggdgdol alMIEgdol d9dwgy
05353000 ,Post” owsgl. 5dGH03mds gobmagbogds xamxzdo 3mbiEgdol 2obgmazowgdsdo.
X3RO0 2590056900 §930L  od3l  F3mds  5dBH03mdsDY;  SLEOMIGOL  OZIGOSL;
QLM GdME 5Bl 53B3bol Turn In RoEIs3HY IFIM0m. (0b. LvBOsMYdO)

GeaGebra [ roisrvsamios + Q4 ‘f o N

¢ GeoGebra-Group O Bt

MIAMISYEOGEDIA  less than & minuse ago

LE¥EIBEGHOL 3mBogos a2 amsrogsns

IBmen AR08

(M)

dobog3w9dgeo  bgogl  godmybogboe  ©ogzsgdsl Feedback Bsbos®rondo. ssg@omEgdl
LGHIbEHOL 259MPBI3B0E 35 GdSL s 539 ©93m3938060L 3garl, 5FgML Complete OS3L.
53007 EaLOYIEEYdS 3OMEILO s BAMPIBAL J3Bs369ds v3m3953806M0. (0b. LYIMIMYdO)

B | O GeosetoGoup - Fredtaks x

0 O srogsns . Gast Es
D R p——— s B ¢ ¢ @ & - < G O hips/iwwgeogebraorgimbt s B G *= @ § -
GeaGebra B e | 4 G « GeaGebra

BsLFogegd@ol 3mbogos S

LEBHWOIbGHO gbmds FoLHogargderol 335306l GeoGebra Group-do. ©93m3538060L Jglobgd
39¢3)9md0bgds 51939 93GH™IdEGH IO 93H536905 J0OMYONIE gERMLESBY.
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= M Gmail a # 06 un @
e e o €« B 0§ @0 Bbe o
‘:: O s - New activity on GeoGebra since 18:00 &
e o — (5 boddgddomo, 2021) M
A 0 CeoGetea -~ e Zoecie Y - g
» W . ©
b EHMEIBEHOL d3mboios 9o
: . GeaGebra
— =
eet
. sename
Q,v_..
@ @
@ 1 @

V' 59d3H03mMoL 35b0sMgds GeoGebra TimeLine - Losbeggdol ¢r9gbdo
393959JGH0MOM” 5J¢H03Mds s G935MR0Mmm ddsbgds Share\GeoGebra TimeLine.
099353Lm» LE®oJmbo “Please describe the resource you are sharing” 5J@03mdol gds@ozol
d9L50500LSE @S  I35F0OMM  VOS3L  Post.  5dBH03mds  obMogligds  Gmames  Profile
396gmxz09gdol TimeLine Bsbs®mdo, B39 Losberggdol Mol 4390Bg News Feed. dsliby
d9L5deMms OHMYMEOF IMfimbgdol, sB939 339bEHIMGOOL Fo0ra0bgds. (0b. LvMomgdo)

> W —

"

V' 593H03mdob 35bostgds One Note-byg

39355dBH0MOM®  5dBH03mds s F939GPBomo  dMIsbgds Share. sgBHo3mdol OneNote-by
3oLOB0sMGOs© Copy Link 00ws30m 3539009000 45H0s6M900L B30l 30300, 49IZ0Z5(I0
MicroSoft OneNote-bg (https://www.onenote.com), 2530300 53@MM0bs30sL  MicroSoft
OneNote-bg s §oboslo® dmIbsgdn ,,GeoGebra-Note“-U 3053600 foabol ,,Geogebra-LMS®
19gd300L ,3MmTMMYE05“ 339MDY BogLgsdm 3M30MYONE BTYL. 5JEH03MdS s0LSbYds OneNote-
b ,300mm9G05° 33900BY. dmbsfiorgl 5dGH0g3mds Ao bBosMmgds OneNotes 439MOL 35690 BY
Share 05308 EobLTsMGIOM Q5TMEHBOO 3300 JERMLEIBY b gogaBogbgds wdmswme
d9b390M0l EOHMU.

o |
H OneNote Gootaben Note &+ ® Gopnin {c)
e EEm

‘ Link to ‘GeoGebra-Note' copied

[0 rommrems ree

LAHMEIBGHO Forgdmwo B¥3Mwol  EsbsMmgdom dgol OneNote-bBg  AobmogLgdME
06@96M5d3H0me ©35¢90530. g 35M0 LBEGHMIBEGHOLMZ0L SJE0IM0S, 8Fomdl b M ogdE0IMO
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QOW53900:  [IOH0C0ol, 8b3339000L, I6535¢739006900b, bra®sool 3000mmgdos. Bobsfge g
»300MMYBH05“  FIM0m  JooOL  MIem@  GeoGebra-ll mbsob  3EWOBHBRMMISBY s
SLOMIOL O35¢OSU.

| @t % | M O bk G X ) ottt x|+ e = 7 7 1 Ot | (@ Cotbratc K et X

M\ & GeoGebra-Note -~

el l Quick Notes Untitled Page

| Geosebraims ImBon o

BEHEIBAHOL 30bogos N

V' 593H03emdoL 35bosgds Google Classroom - 3o

39399JBH0MOM®  5dBH03Mds O F9350R0Mmm 3GMIsbgds Share. gogs9d@Homdmom mows3zo  Google
Classroom. 59m@sbo  gsbxo®msbg dgzs@bomo  Google Classroom-ol  3wsbo.  Bggbo
d9d;bg930Lsm30L ,,GeoGebra-Group®. Assign ©0o@3Hg ©FIMO0M 25009300350 GeoGebra
Group 3eobdo. 35¢0900L Jgbobgd 0bxgm®Tszos  933™IsG Mo HomImpaobogds Google
Classroom-ols GeoGebra Group 3gobols Stream 89¢¢gmdobgdols 3gardo, sbiggg Classwork ogsbg.
[13] (https://www.youtube.com/watch?v=0apGb6ylfaqc&t=6s Create Google Classroom Activities from

GeoGebra IM Lessons ]  (ob. bvg6509d0)

- B
c a5 B G ¢ B @ -

¥ hitpsy//www.geogebra.org/dassroom/assign/id/bnBbqunk - Profile 1. — o X

= Geogsbra-Group @ @ o0

() https://www.geogebra.org/classroom/assign/id/bn8bquhk

Create gnment in Goegle Classroom

o Geogebra-Group ) Goopt ot @y i Dtk
s o a7 13 ‘ o
I (optior | " o o
124 =
£

@0 A T 1S 1 A G 0

LEHWOIbGHO, GMIgwos doghmgdmwos Google Classroom-ol 3Esbmsb, 593l {3mds
39005M9dM 935 Gd5DY, 00 GOMo 0bLEHOWYJ300L TgLods3oLIE SBOYIENGOL OZ5GISL
@5 Turn In ©os3Bg 0539000 53H5360L obog3egdgwmsb.
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https://www.youtube.com/watch?v=oapG6yIfaqc&t=6s

| s x x O x @ aaee x| 4
€ © & casroomgooglesom * @ @ @ gecgebraorg nasx &g

= Geogebra-Group £ ] = ==

bEHMEIBEHOL 3mboios

dsbogegdeol LsdMdom bogmEgdo BbEgds 0bRMMAs30s LBEHWMPIBEHOL doge ©og5¢gdol
d9LEMEgool  Tgbobgd.  AsLHogergdgeo  goboborogl  ogsegdsl,  5g3sLgdL gy gden
Q0535029056 30396EGHM0m, o ma9bl 39353806l Return 0ows3bg oFgMHoom.

Student Work ULs3m8sm ©oxsHg  dsbogergdeobsmgol  m3oelobobms  bEwgbdol
©535¢290990L JglEIMEg05MdS. bEHIBEHIOMID 3993530060 s0LIHYds MMM Classwork-ols
©535¢290900L Lo dom OBIDY, sbg3g Grade BsBsOMTo, G gbTocds ToBHogzEgdgel MZoels
905009360 LEH™MIBEHOL Fo®BoBgdgdl.

LGBV 39393006 0L Fglobgd 0bFMMTS3E0S J3Bo3690s JERMUEIBY 93EHMISEHWIMS.
Open ©0o@s3Hg ©93)M00 3500l Imd)36m 23960©BY s 93bMds Jobmz0l 30MHOIE
295003600 399353806U. (0b. LyOSMNYdO)

35LHo30gd ol 3mboEos LEAHMIBEGHOL 3mBogos
r;.- . L 2 0B "a _"m =
@ = == ——
(] oe: o - e -
10 - == m...:-“. -
- - ——
a- <]
@y - s

5023900, GeoGebra-li 593H03md900L gobos®qds LMS ( learning Management System)
LFog3agdol  Bomm30L  LobEGHYIgddo  LEFMOEgdsl  5deg3L  AoLHogegdgerl  LEGHMYbEH M6
06@96M5d3HomcMmo Bs®r0»mdol Bmbbg oMMl Lslogem 3MmEglo 30MEHMOEYIH oMgdmdo
dmbsfoeol 93M560L 2oD0sMmgdoL 256939, o3 MHBOMMB3gYmal oLEHBEoMEMmo LHsgzwgdol
93gdbomdslis s FomBo@gdmemdsl.
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sl 3365

Bsdm™mddo  Ldg3b0ghm  33gz000  65dOMIGIOL  Fgufogerols  @o  AosbseoBgdol
bo93mdzgBg i mes GeoGebra Math-ob 53@03M0900L 06@ 905300l  E9dbmemaom®o
313993H9d0L 33935 LHogwgdol Jsermnzol Lol gdgddo.

LOHIWPMOO, YGHIWYMS© 0dbs obTomEJdMwo, gobbowrmmo s godm3zwgmeo ol
&99bmema0900, H™Igerdog 06@gaMomgds GeoGebra Math-ob sd@ogmdgdo: GeoGebra-Group;
GeoGebra Time Line; MicroSoft OneNote; Google Classroom.

3956bMO 309 063HIM9JEH0MMO OglEOLOL, ,3MmTMmmgE00L", Joaswomnby GeoGebra Classic
Mbs0b 530003530580 9gBH03mdoL F9gddbols s HglELOL 5dEH03Mds© FoModdbol 3MMEqLo
GeoGebra Classic ¢rm3s)H0©sb GeoGebra mbensob 3es@am®masby.

dsbogegdeols s dMbsfowrgms 300G NOHO KXAIBOL JOMMOWO30 hsMMMBdOL
365JAH03Mw0  dmEgEols  3ogoomnbg Moo  dguemws GeoGebra-li  5g@GHogmdol
39D056M5d0L 3O MEgLO 50bodbm LolEgdgddo.

8mbofforggdmsb  0b@geodzool Mgowobgdol 3GmEglbdo dsdmo33gms GeoGebra mbersob
3oGRMOIol dmgboenmds:

> 0J3b  Jodmmo  gbol  FboMoFgMs; M0l MRsLM; ozl MHglyOLYdOL  FOWIMO
3000M07935; mbgMbgdE0, BoMEH035 LsFsMM30 0bEHIOBJOLO; FMOEI3L ITSEJOOM
0507985303016 53e9gBH90L; B3l J509FoEH030L IMz5 Bg3gMH™U.

> 9gbodagdgaros Bsbagwgdeols Lobd®mbwo/sbobd®mbmwmo 3538060 dmbsforggdmsb;
dmbsfoeggdoll dogh  ©o35¢gdgdol  FguMIengds s [otmaobgds;  dsLfegergderols
39939300600L  [omaobgds  LoFoMmgdol  d9dmbggzsdo  9bmbodm®mmdols  s;3300;
dmbsfocgms Bs®INMMOS Fomgdo@03M 33009350 S 39BMEBMT0GMGdsMS 50dmbgbsdo
@5 9 Y39wWsxngMo  gOHmo Mbwsob IWwsGBMMIoL bogzMEgdo. dsbfagzwgdeols bgwdo
500mBbs  JglddEgdMdy  gOMO  3EOGHBMMT0IL  BHogwgdol  Bsmm3zol  dolomzols
LOLYYOZ39e LOLEFHYFSA0 2oBoIMML FMbsfo gl FMOZoRIMMZ00  9dFH03MdYOO. MZo¢ro
905093bML do0) Fo0rBo3gdgol.

5035650, GeoGebra mbs0b 3ero@gm®dol 5g@03mdgdol Lfsgwgdol JsGm3zol LolEgdgddo
0b@9aMd300L &94bmempaom®o 31399 G9dob 339350 QOGO
GeoGebra-U (o353 90mds olEBE0wGmo bffsgergdol  dMmiglbdo. GeoGebra dglodargdgaros
3990myg9gbgdme  04bsL, G5 Fbmmm@ smgds¢03zol ©obsdom®mo, 0bGgMod@Eor®mo Labfsgwm
M9LOLYdoL 994dboll dobbom, 0989 Gmymes  LBHogms-LHogwgdol 9x9JGMIOO  MbErsob
3EoGBMMTs.
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Integrating GeoGebra Math Activities into Learning Management Systems (LMS)

Mariam Zakariashvili

Associate Professor of Informatics, lakob Gogebashvili Telavi State University
Abstract

The article discusses the technological aspects of integrating the activities of GeoGebra Math, a
dynamic online mathematics teaching and learning platform, into Learning Management Systems
(LMS-Learning Management System) based on real models of teacher-student interaction.

This article covers the following three modules: basic functionalities, process preparation and
process implementation.

The first module details how GeoGebra activities are integrated with various technologies and
tools. The applications in question are GeoGebra Group, GeoGebra TimeLine, MicroSoft OneNote, and
Google Classroom.

The second module explains how to complete the following procedures: Online registration on
the GeoGebra platform; Installation of the GeoGebra Classic application on a PC; Create and Join a
GeoGebra Group - GeoGebra; Sign up for Microsoft OneNote and open a new notebook (a new digital
book); Create and enroll in a Google Classroom course.

The third module uses homothetics as an example to demonstrate how to create an interactive
resource in the GeoGebra Classic Online application and how to transfer this resource as an activity
from the local GeoGebra Classic application to the GeoGebra Online platform. The technological
features of GeoGebra Sharing in GeoGebra Group, GeoGebra TimeLine, MicroSoft OneNote and
Google Classroom are described on a practical example of the joint involvement of a teacher and a
virtual group of participants, supported by appropriate illustrations.

The article examines and justifies the potential for integrating the activities of the GeoGebra Math
online mathematical platform into Learning Management Systems (LMS), which can be successfully

used in mathematics education both in schools and universities.

Keywords: : GeoGebra.org-Math; GeoGebra Classic App; GeoGebra Active; GeoGebra Group;
GeoGebra TimeLine; MicroSofi OneNote; Google Classroom.
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Bmy09o d-39¢)95¢ms GIEM0MIMGbsE0L 3MmI3egdufis®dmddbols
MBM0 ©0900eE530bm6

0DME s OEBMOJY!, 3505 G052, BEs® Bogmandg?, bali¢ebo dtMgysdg?
153530 §9690@0b Labgedfogm «boggmbo@g@o, Jodool 3gEboghhgdems md@MmMo, SLmEoMgdwIEwo
360Hmxz9LmGOO.
203. %935b0830¢0b LEbgEMBdOL MBOEWOLOL Lobgwdfogzgm MboggMlo@g®o, Jodool dgzbogMgdsms md@m®o,
bMEoMGOE0 3GMMTBILMOO.
Sado®mzgemb G9dbo3zm®o »bogglodg@o, Jodool 393bogMgdsms mdE™®o. 3Omagbm®o
https://orcid.org/0000-0003-1303-8510
53930 Pggmeol Labgemdfogm mboggmlodgdo, Jodool d93bogmgdsms md@m®mo

SdLBHMmsd@o

LobmgHBoMgdMo s  Igufogerowos  d-09F9Wms  BHIGHOIDMIMLYBIEHIOOL  JMMM-
©0bs30M0  bsgM™M00  OJNOWSTObMB  BMYso  FmEOIMwoo: [Ag(DEA):]sAsS: s
[M(DEA)4]3(AsS4)2, bogosg M = Cu(l), Zn(Il) s Cd(I). obobo ULbgsmolbgs 99x39M-0mdoL
P30 oldgmlommo bsgMmgdos, domo 8gagbowmds s 0bogymds, goMs JodomMo
3b50Bols,  dglhogaowos off L3gdBHOmligm3omwo, Mb@Ggbm- ©s MyMTIMYMSB0IE0
5650Bol  gMmEYdom.  ©IPIBOE0s, ®MI  FoEgdo  3MMmOHEObszgoMwo  bsgMHmgdo
00608509696 35000MmbME 3033¢9JLgdL, 0B FMbMEIBEMEMO0s, brwm Gg@codMoMbgbsd)-
0mbo 084mxygds 2969 LBIO™To. Fgufisgerowos JoMgdmwo 3MA3gduibosgMmgdol MmgMIAIMwo
9M5QMd5 O 09MHIMWODBOL BogsMIMEM 3MM3gLO.

153356dm Lodyggdo: d-dgdhoeros BIdm300005GLgbsB 00, ©0dgmorsdobo, 3@m0bsgorero
bs902980

Lobomgbomgdmmos  Ag(), Cu(l), Zn(Il) s CdII) -ob EYGHOsDMOLYbsEHIdOL
30MmO0b5300  b5gMgd0  ©0gm0sdobmsb Bmyso Bm®IMwoom: [Ag(DEA):]3AsS: s
[M(DEA)4]3(AsS4)2, Logoos M =Cu(Il), Zn(II) s Cd(II). 89998s390os dsmo Lobmgbols
™330 OH0  3060MdJd0. FogdMwo  3mmOEObs3omo  bsghmgdol Fgygbowrmds  ©o
50boMds, oS Jodomeo  sbserobols,  oygbowos 3309308 BoD03MG-JodoMo
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390MmEad0m - M96GHRIEMAMIR0MWwo  Bowobols s off L3gdBHOMLZM30MEo  IJPMEO.
99L(o3 005 Fo0gONE 3033 9JLbsgOPMS MYMIMWODOL 3GMEqLO.

©6H0dbsbdgd ;339w 35O obmem 6593556 439w5bY LEOYWYMROESE
©6MH0dbo63se35L  BogMmgdos  Fgbfiocroro. o3 T9gbgds  BHYGHMI0MIMLIBIBHIOL, QoM
AMGYIYIGHOW™MS  FqLsdsdobo  Bogmmgdols, B3zgbo 330930l HY)ds0g  LYLGI  ogm
d9bPogoo. Mo 3309308 FoMdmgds  ©o®Odbsbol  Jodool 93  JodMDMEGOOM
3961399dGH0E05, MY FodmMlsgswro Fobogs - EsMOdbsbol bLyezoEmo gmMIgdo Bzgbo
939460l dobgMomyMo Galy®Los. B3gbl doghH 339 LobmgboMgdmwo ©s dguffsgerowos d-
39BHO®  BHYGHM0MIOLYbsBHGd0  50b0TbMo  bggmol  asdmygbgdom[1], sbws 30
396353Mm3mdm  33e935L oo 3MA3gJuaedmdddbgero  MbsGol Tglfogrrobsmgol. dobbo
©530Lobgm d0g390m S 89a39UHo3ws d-09@9™s BHIGM0MIMLIBSEJOIOL 300:MOHOBIEOIE0
B59mgd0 0O sTobMsb. 53 Tgdmbggzsdo, 0lg3g OMAMOE  9905353Jd0L  FogdoLLls
3°05909y39@0 96003690mMds 543l IgmEOGMEo 5Fdobols sSDMEHOL oBosMdgo gargdGHGmbgdol
SOLYOMOSL.  9dgob  @odMIObsmg,  ImggrmEom  doger  Lg®osl  d-09@Howms
AIGO500MOBIbsEJOOL  30mOObBsEG0o 659gHMgdoLol O gMOWsTobmab, Moy
99L5de gAML IMP3(390S 3933903300 AgogLYdI-39BLB3390s Tgbodsdol 580535¢3)JdSB([2].
961535¢0ds 9JL39M0896@ TS ©Y39MHIMBs, MMT Jombgsgzsw Jodo® Ji393580 OO AbO3LJdOLS
9O®- S MMBIB330I0 5d0bgdoLs 580530056, 0o F50bi3 98350 49BLLZ3Yd0b.

B39b6L 096 LObmgBOMGOME0s 39O Eb(I)-0b, L3owgbd(II)-0ol, Mmools s J3sdowdols
AIGO5D0MOBIBSEOL  3MOHPObIE30MEo Bghmgdo ©0gmOErsdobmsb. Loddg ol sGol, GMJ
09053060l MO0 gMHMJIgIOOLIL A90MT935¢ Fg@sErms blbs om0 gdby, MIMI3EgL
d9dmbggzsdo 0500639 0ngdqds gsewdo mblbso bogmogMgdgdo, Gmdgerms dmddggdom
Bs@®0Tol GHgBH©om0Mms®mlgbodol figsblibs®Bg 80BbMdM030 3MMm©IEHoL Jowgds momddol
09793 gdgmos  ©9odaool  393H9M™Mmgbmemdol  godm.  sdo@md,  OHMAMOHE3  9©0obodbs
LobMYHBoMYOMEos FbMmEmE Mmmbo 3MI3egdubsgOmo  d-89Gsms  BYGHMINOMIOLYBSEOLS
Q0900 5d0bmsb.

doBbMd®030 3MmMMHObs30Mwo B5gMHgdol Foloegds FodMLogsw B0gm0gMHgdgdo©
290m3049bg0m BoBHM0mIol GgEHeemomamligbs@o(V) - NasAsSs8H20 [3,4], d-09@swms fiysendo
blbso 9GO gd0, beagnm wosbs© -o0gmowrsdobo (C2Hs):NH. LobomgBo®mgdwgan 530bs@oms
§o68mddbs 990dangds s0blbols 999 096303 93M M MgdoE0sms gHmMMdomdom (bgqds 1).

5> ) AgNOs + (C2Hs)NH — [Ag((C2Hs)2NH)2]NO3
d) 3[Ag((C2Hs)2NH)2]NO3 + NazAsSs-8H20 — [Ag((C2Hs):NH)2]sAsSsd + 3NaNOs + 8H,0

56 8958900

3AgNO; + 6(C2Hs):NH + NazAsSs-8H,0 — [Ag((C2Hs)2NH)2]sAsSsd + 3NaNOs + 8H,0
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boeom, Omgs M =Cu(ll), Zn s Cd, sdob

5) MXo + 4(C2Hs)2:NH — [M(C2Hs)2NH)4]X>
d) 3[M((C2Hs)NH)4]X2 + 2NasAsSs-8H20 —> [M((C2Hs)2NH)4]3(AsS4)2d + 6NaX + 16H,0

56 89x 589090

3MX: + 12(C2Hs):NH + 2NazAsSs-8H20 — [M((C2Hs)2NH)4]3(AsSs)2d + 6NaX + 16H20
Loog X= CH3;C00™, NO3 56 1/2505~
Udg0s 1

LobmgboMgdmwo Boghomgdo Dotm0moy9gbls Lbgoolibgo 3953900 Mmd0l
03600 360LEMO 6030009MgdgdL, 56 0bLbYd0E fiysedo s L3o®GTo, 1939 GHIBI9ddoa
(030609 blbsos Mmool FsM0r0). 05953990msb (HCl, H2SO0s) dsmo 00960 0Jdgogds
(0o 9080bstry 3Mm3glos, 0di3s 9godegds 900b0dbML, MM Mgodiool gho-gMm
36 AHL M0THIB(V)-0b b noo HoMmdmoygbl.

50b0dbmem bsgMmms 9a9bomds s 50bsyMds, oM 9ugdgbEH Mo  SBsoBobLY
@LEAHMMHYOS 9093y off  B39dBHOMLZM300L  Bmbsgdgdom s  MgbGHRIbMBIBMEO
39933093900l 99939000m.  UBs33eg3  60g3mogMgdsms  BMmP0ghmo  oHo3zme-Jodonmo
3MBLEBES dm@sboero sbMogo 1.

gb®owo 1. Lobmgbomgdmwo [Ag(DEA)2]3AsSs 5 [M(DEA)4]3(AsS4)2-0l ¢odol 3¢33¢rgdl-
B596Mgd0L 9e9396EwM0 5Bse0Bol MbS399930 s 2oTMBOZEI0BMDS

9w9396GHMM0 5b5¢0bBo 2459mbog-
3039dubogmmols
INe 3960 399003 005/653m3605 % 03bMds
OIS
M As N S %
33,58/ 7,77/ 8,70/ 13,26/
1 [Ag((C2Hs)2NH)2]3AsS4 ds30 95,9
33,42 7,84 8,63 1,33
13,04/ 10,19/ 11,41/ 17,39/
2 [Cu((C2Hs)2NH)4]3(AsS4)2 ds30 94,1

12,96 10,26 11,34 17,48

3 [Zn((C2Hs)2NH):]3(AsSs) 1327/ 1015/ 137/ 1732/ o
n s 000 ,
2Hs)2 43 4)2 930009 13,32 10,21 11,28 17.39

20,83/ 9,26/ 10,37/ 15,81/
4 [Cd((C2Hs):NH)4J3(AsSs)2 Bog®olggdo 95,0
20,79 9,35 10,24 15,72

off b39dBHM9OOL (LE.1) obbO306 BBL, MM LobMYBOMmYdMW bsgMmgddo 9obodbgds
AsS;™ %am5obsmz0l ©sFsbolosmadgeo Jmsbmddol Bmmgdo: 3oeabm®o Gbgzolamgol 420
L3! [5], bowm EIBRMOIoMJdIMo Mbgzol - 470 LA MBsETo [6]. Jmebmgdol off L3gdEMgdol
d9LHo3w0m ©I3MHIMBLO0M, BMI WOoYBbPLS s 3033 g]LHoGBMIJIbYEL TGOl dTs, MmamO3
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dbOEm©bgero 0gm bm®mEogwwgds 3gmegmeo s30bol sBME0L d9939mdom s MM woysbwo
dmbmab@GHEm0s, bewm GgB®Msm0modlgbsd-ombo 08gmxygds gotg LxgOmbo. ymgzgwozg gu
5Q3LEMJOL, 6@d 9009090 6030096 909%0 Dom0moy9b9b d-09¢swoms
AIGO500MOBYBEJOOL 3O O06S30E BogMHMGOL OJPOEsF06Mb.

)

3600 ; 3000 2000 1500 1100 700 600 500 400

b0 1. off U3gdBHOMaMdgd0:  9)[Ag(DEA)2]3AsSs; ) [CA(DEA)4]3(AsSs)2

d930L0o3wgm 9aMgm39, LOBbMIBOMmGOME boghmms MgbERIPMBIBMEMO  godm3zwg30L
dmbs3999d0  (3b®.2), MHMIgEms dobggzom, ™sbsbdo dobggzol  Jerslogozssools  [7,8],
900900 659MH9d0 8093003690006 LmEEMsM0gdoL 39X 3IRBL. o3 qdds sB39b9L, I
obobo  3M0LEHIWYd0sD OMIdM Lobambosdo. Fogdwo  3mI3wgdubsgHmgdoEb ™Mo,
3960dmE, Moools s 35dodols Js6r0wgdo, do0sh (3O 0w oLdgmliowmwgdos, sdodmad
303009 365JGH03I105© MM096EH0MJdMwo M96EgbmyM539d0. gl 300093 9O 5ELEIMHGOL
00 B5dBHL, MM 35000Mmbol BYbgds 253wbL sHWIOL LEHOWJEHIOOL dM{ILOM0YIIMEMDIBY ©d
I 0M00d s 39domdo 0fj3939L H30M03IM0LEHIWMOHO BsBOL FoMdmJdbsl, Mobermgzgd0sb
M5 ©96@a96Mo0mMxBM daMIoMgmdsL. M9bEHRIbMBIBMOO godm3zwmg3ol d9wgaqdds 035803
©53350(0mbs, M3 LobmgBoMmgdmwo bosghmgdo o0 FgoEeggb godmbogswr 60300096M9d9dL
dobs69g30l Lobomsg 3o.

09MHIMQMR0Mwo  5b5E0Bol  Fgomoom  dg30Lfogwgm  Lo3zwgzo  3M3wgdleo
659600900l mgMIMwo 393 3obIM9doLsL 20-1000°C 3H9d39MoEOH 0bGgMgzsendo. 0gMImy-
5303659980L (Lw9©.2) 339359 2303965, ®MI FoMgdMr bsgMHmms MYMIMEWOBO MomJdols
9ONEGH030996M50 0dE0bIMIGMAL.
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gbOoo 2. HBmaogom d-99BHswms GgEMom0msMbgbsGol 090w sdobr®o
3M333¢ggbol G9bEGHRI6MBIBMOO BBl Fggagdo

[Ag(DEA)2]3AsS4 [Cu(DEA)4]3(AsSs)2 | [Zn(DEA)4]3(AsS4)2 [CAd(DEA)4]3(AsS4)2
I/To D a/n I/To D a/n I/To D a/n I/To D a/n
4 8,40 20 8,70 20 5,510 100 3,302
3 6,56 20 6,49 15 4,732 100 3,190
3 6,25 40 6,336 50 4,806 50 3,07
3 5,886 20 5,068 20 3,416 50 2,978
6 5,30 10 4,48 60 3,138 50 2,05
4 3,56 10 4,23 100 3,748 50 2,014
3 3,387 10 3,95 30 3,678 80 1,750
6 3,03 30 3,693 90 3,215 20 1,650
5 2,80 90 3,186 100 3,028 20 1,530
8 2,564 100 2,755 20 2,627 20 1,478
10 2,398 20 2,515 35 2,10 15 1,447
5 2,10 15 2,119 40 1,89
2 2,04 50 1,885 40 1,83
1 1,886 10 1,759 50 1,881
1 1,850 15 1,728 15 1,719

395¢0moLM30L gobgzobocrmo [Zn(DEA)]3(AsSs) 2 - ol og®Hdmerobo. bodmdol sdums
0f}4905 0s6OL - E0gMOsdobols dmfyzgEom, MmIgEroa LOMWsE bEowgds 70-250°C -ob
A993965@H MO 0bGHgM35¢0Td0, 500b0dbgds ghmo o 9bmgngj@o, dobodmdom 110°C -bg.
dsbob 3agds 53 0b6EgMH35¢do 8990l 58,8%-U (mgmMormeo - 59,2%). dsbol 9gdymdo 3engds
6,2% bgds 250-420°C-0l 0b3gM35¢do, o3 bs Fgglodsdgdm@gl 3 dmero AMmRO0MHEOL
3mf9393oL (009gmOmoMo - 6,5%), bmwm 420-860°C -dg ool 3engdsd dgoaobs 7,5%, Mog
90965 gds  EMOdbIBOL LM BOEMMO BMOIOL  (As2S2) JMEOErgdNL  (mgmOoeo  7,8%).
0903653099 GHOMO  5b5e0Bol  FMbs3g8900©s6  BsBL,  MHMA  woysbol  LMmwso
BodmEowqdol 8999y 603/dol 0gMdmwo s 2MdgEgds oly, MMAMME dglsdsdolo
B®dorm®o  doMool  Ggdmbggzsdo  [9].  Fo@gdmer 89990l sg3g  9ILGYIMYOL
0B JOGHMMSd0  50)gHowo 8w gMOH0  3OHMEYJBHYOol MgMHIMwo Lol 3Gm39Lgdo,
536M9m39 Lbgslbbgs 9@93%Y Ho®dmddboro bsdmgdol 99wygbocmdols sbsgrobo [10].

B90mg8100sb 258md0bscg, BodMTob - }9EHMO0JDOEsd0bmMDOOLEYEHMIDOMSE-
LgbsBHOl M9MIMWOo SOl LsseEdsmm 1dgds Fgodergds 890gabsoco Homdmazsaobmm
(bdg0s2).

70-250°C
—12DEA

250-420°C

[Zn(DEA)4]3(AsS4)2 T35

- an(AsS4)2
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250-420°C 420-860°C

s Zn3As:Ss5(3ZnS-As2Sy) Trns, 3ZnS
lsggds 2
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LBM300 2. LobmMHHBOMGOE BogPHNMs MYOHTMYG 53046 509d0:
5) [Zn(DEA)4]3(AsS4)2;  ®) [CA(DEA)4]3(AsS4)2

506050, BoBoMgdmds  33a9390ds  230B396s, MM  39Mben(I)-0ol, L3oergbd(II)-ol
0)mMo0oLs s 350304930l 09O sd0bsEYdOL, Tomo 06030 E  FEYMIIMGMDSTO
3°0mgmaol  96M9dg, bsBHMomAol  GgBH90MMLbsGOm  ©FMTs3900L5L  B0EODbIMYMBL
309m(3300lL  M9od30s  FgLodsdolbo  3mA3Egduemo  Bogmmgdol  [o®mdmddbom, GMIgrms

06003000950 Md5L 5@BEGHMGOL BoEHo69dMwo Jodo)MHo s BoD03MG-JodorGmo 33¢g3900.
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Complexing ability of some d-metal tetrathiarsenates with diethylamine
Izolda Didbaridze!, Maia Rusia?, Nodar Chigogidze?, Nestan Bregadze*
'Akaki Tsereteli State University, Doctor of Chemistry, Associate Professor.
2Thilisi State University, Doctor of Chemistry, Associate Professor
3Georgian Technical University, Doctor of Chemistry, Professor

*Akaki Tsereteli State University, Doctor of Chemistry

SUMMARY

Coordination compounds of d-metal tetrathiarsenates with ethylenediamine have been
synthesized and studied according to the general formula: [Ag(DEA)2]3AsSs and [M(DEA)4]3(AsSs4)2
where M= Cu(Il), Zn(II) and Cd (II). The synthesized compounds are weakly crystalline substances of
various colors. Their composition and structure have been established by IR spectral, elemental, X-ray
and thermographic analysis. It is shown that the bond between the ligand and the complexing agent,
obtained through nitrogen atoms and the tetratriarsenate ion, is located in the outer sphere of the

complex. The thermal stability and decomposition of the obtained compounds were studied.
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9930900 Jo0dol bmd ol 3mblghgzssool dgmmegdols 39GBg3s 003MMmdoMmEl
0993060900l s MGORRBMEg3EH039MH0 M30l90900L BMbYBY
350edg 0gmbs!, Lobatrmaodg 3030be?. ysagerodg 6obem?
1omd@m®mab@o, badotmzggamlb @gdbozm®o Mboggdlbodg@o

2,,83L BoM0bs” 3939M0bo@wM-Lo0saBMUE03M WsdMGOSGMM0s “1sbs”
35bm 30070990 OHMBILMMO, LodsO®MZ39w™b BgdbozMmo wboggmbodg®o

LB JGo

39839535 9O0L oberglo 0bmgsz0s, MHMIgEog 4obobowgds HMYME 3, 35¢gR™MFJdoEO
36 BHJooL 30mbLgm3o300L HH9dbog3s, Fs0d FmMol BMOb3gwol beMEol  dgbsbgzol 350l
399dx MdgLYds. 50bodbMo 3309308 FoMAgddo FglHogwrowros Fglogmo goMgdol (mlx
60/200 s mlx 60/250), 3m©EOxR0E0MG00 SGIMBGRIOHML 4sBol F9doagbermdol (MAP) s
3539990 (vp) 998330l 293w9bs, bgoo Jomdol bm®Eol d03mmdomEIl Mom©gbmd®mog
330w gdsHg o LgblmOM 356589G®M9dBY (BgMO, Lmbo, 3MbLOLEHIBE0s s  2oMYgasbo
23Mm®Jgo0oL dob39690¢gd0.). FMmEOGROE0MGIMO SEHIMLGIOML 2sbol  dgLoddbgsce MAP-3Go
399myg9gbgdmeo ogm  Lsdo g439mwoHg 93039 gOMo 4oBo: BIBA0OMO56Q0, F9bAdsO ©s
SBmG0. 608vdnds 90g0Imo 0ym bywo Jomdol dsMm3so s 9396M©oL bmMEo. 3oL
bsbaMdwomds 11 @Y. ©sa0bs, MM sOLYdMWO 3Id0EB 2odMmIEObscy Lomzgomgbm
990920 983965 9m©OR0E0MGdMNwo 5GIMLBIOHML 70% O2 : 30% CO2 Jgds@aqbemdsd s
99379m350 - go®o mlx 60/250. dgBMBOENH SgOHMIMWO 5 BIINWAGHIGHME  9BsgHMdIMO
30360mmM560H3900 (379/3) doM3eol bmGEdo d9930Ms  73%-0m, bomm gowgdo 55%-om
L53MbGHOMm  608Mdmsb  FgoMgdom.  Slgmds  gBMm35d  Fgbo@Bmbs b3l
6256093303 M0 3583969000 - BgMO0 ©s 10330039, 9O 500bodbs Lmbo @y WmGfm.
353291930 99 bmedEb 3Jmbos Lombol Y39ws®g FoLowo Bs35MY0 @S Y39wsbHY
©505¢0 BYBLMEOMEO 356599BHM9dO.

153396dm  Lo@ygzgdo:  dmoz030609809cr0  SAHIMLRIGML  3sbob  G9lscoggbermds  (MAP),
3026L9635505, F350080b beadogo, Jo 600002653560 BF9d0.
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dgLsgsero

Jomdols bead o Fomdmoaqbl dowswo badolbol 30¢gdol, 3bodgdol X gMo s baxg®o
3b00m3zs60  0593900L6  9OMMOWOMDLL, MMIWYOOE  SMEOWJOJos  Bbgeol  Lomobsm
23bJ30Mmbo®mgdolbmzolL, sdoGH™Md, Jomdolb bmOEo  ©93m39bYdIMWOs 5056 gdOL  Yz9es
Sb53M0M030  XaMBoLMZ0L.  Jomdol bemOEoL  FoMdmgds o IMbTsMgds 0BMEIdS g
Abmxyeomdo 2017 gl 936G:m353d0630 Imobdotgl 11,2 Jogros® GHmbsbg dg@o Jsodob bedso

[1].

©ILOPIMB0m 690 Jomdol 3MMEvYd30sDg IMbIsMgds do0sh OO, beaarm o3
d99b905 090 JgLog0 FoLoeols godmygbgdsl MmIgeoa MBOMB3gEYmaL 30039 oo Losbols
39656056905l MBOM bsbaMI030 OMOm, M s ¥9bs doer0sb 360d3zbgwmazsbos [2,3].

30350 996560 BM0B39w0ol ba® ol I9bsbzol bobdm3zwmg 350s ob30MmMdgdE0s dolio
0995099bMmd0om, OHMIgdoa 3oblogmm®mgdom dMmAbmdoscmgs 56330l 3MM(39Lgd0L dodocmo,
51939 B39(3030396M0 F03OMMOP60DBTGIOL [4] sOLYIMdOM, MMIWYOO3 930N TG0 GdS
3996530 ©bgb  BHodom®o 3Fogo Fgbsbzol 306MHmdgddo  (4°C). JoMOMOIPIE  FodmYygbgdeo
d900MmEq00 3Mo393L F9BMMZ0L  godmygbgdsl, GmIgeog bsby®dwozqgdl bmMiEol dgbsbgols
39005, OMAMM03ss MAP(d9x3m3s 9933000 5@mbgg®mdo) s VP (35329m0 995w9m3s) [5].

dMmEOR0300900 SGIMLGBIOML 5Hol  Fgbogdbgersce MAP-8o 459mygbgdmeos bsdo
439wobg 393039 gdMo  sHo:  BobTommEssbao, 960500 ©@s  sHBmBG0, ULbgoolbgs
056585MOOMOOm. FgBRMm3s MOl Mobarglbo  0bmgszos, MMAgEog  gobobowrgds  GMmaMmes,
95053390500  3MMYJEBHJO0lL  3MblM3s300l  Ggdbogs, dsod FmGOLl BM®Obggwol bmGEol
396530l 3500 AoL5)Ix MOJLGIS.

Bobdommegsbyo  B39mwgdMog Fgols Gmame s 96GH0003OMdMwo  5396G0. bloGo
35057Md9b, Mmd d0bodxd 20% CO2-L 543l 5©0b0dbMo gu9d@o. bsbdoMmMmMzsbao bdoMo
390m0yqbgds  SHMGHMB  ghmos  9bogMmdmeo  gotgdmlb  JgLoddbgms  99MMdYIErO
90360MmMm63560Dd900L 0630d0Mgd0L JoBbom.

2. 3900m©%0

608m89%0L 50905 bgdm@s dMMOWgMHOL b0l 396353853909 Lofo®dmdo 10° C-
b9, bogwm »dsmE bmdiEdo  500b0dbgdmos 4,5° C. 3ol boby®deomds 11 g (bodmdols
50905 bgdms 306039, 99-3, 39-5, 89-7, 39-9 s 39-11 EIL). 6039dgd0 0bsbgdms 0°C-sb
4°C -0009, 13606390l 51530 37-sb 45-M9dEY. 331g30LM30L Fodmygbgdmwo oym bywwo
Jomdolb Boffoargdo oy (fmbs 380y) s dsM3sco (ffmbs 350g), 565¢00B0 GHoMEYds LEdXJMHSO
25639mMgdom.

00MMIM0  35M0506BH00 BEHIOOWMMO IbEgBHom s0gPMwo oym 15 g bodnmdo,
HMI90E 99305300 ©d FMMH3LES JOPMXIO® BEBIOOWME Fodsdo , GmIgedog Rolibdmo
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oym 125 3¢ 3896M-3933H™b0sbo dmwombo. bsbgzsm0 Lssmol sgmgzbadol J90ay 39390
39695399900 9-9 I dRBYIMH-393EMb0s6 dombdo. 8999y Fglsdsdobo gobBHs39d9d0sb 1 de»
olbdgdMm©s 2 3509w e 39GHMOL BobxsbBY, brm gobBsggdsdo 1y, 0,1y, 0,001y, 0,0001y,
0,000019, 9900092, 3580m35es L5dY5Mm 5OHOMTYEH0IME0. 235639MmMH©s gHMO s 0039 boddo
3-3 %96, 259m0m35es 53 Lo dMbs3gdol LydMse™m  SOOMIYE03ME0. 39GHMOL  R30bxIBL
905¢90mq» 45° C -dqg 993600900 PCA 15533990 569 @5 X 590L {600 dmd6omdoom 96Hgmos
603xal. 4999569d0L 9999y 39GMOL X990 0YTJdMEs MYOHIMBESGTo 30° C-Bg 3 @Ol
396053cMd580.  godmeqdol 9999y MMM 39BHEMOL  xsdbY 03w gdMm©s  3Mwmbools
§560m3Jabgero gMmgeols ®smgbmds [6].

6508189330 4560L5B3MGOMES IGHMGBOEIME 59OHMIMNWO S B3I EOGIO 5bsgOMIMEO
9036OMMMA60DTgd0 D3O 456Do3900L dgomm©om.

36MMmEdGHoL 99bsbgzol 350s Fgodgds 2o3M3YEEIL  SMBLILMEMZ9E0 J0IOMBEMEAOL
DML INMYMB30m. 5Tob Foefgzs TgbodErgdgeros JgxmIo beMEol JozMmysmgdml
35603mwomgdom|7].

530L5M30L FMEOGO(30MJOMWO 5EIMLGIOML 45BoL FgLloddbgers (MAP) a5dmygbgdryero
0y Bsdo y4z9wsbg o93M39egdwo 45H0: b3HA0MMEb0, 556305000 s sBME0, Lbgsolbgs
39535609000 (70% O2 s 30% CO2 s 70% N2 s 30% COz2). sbg39 F9BMM3s 3539979F0m. 939
d906Bs Jglogmomo goMgdo mlx 60/250 s mlx 60/200 (L. 1).

Loy®.1 mlx 60/250 mlx 60/200

bem® 30l 995310308 05659900Mm3g 3996035 80Bbs 0lsbogs 3Grm©vdEol dozmmdmwo
5 BYBLEMOEO boolbols F9bs®BRMBAdIL. FmbEs BMOB3gol 60ddgdols LyblmeIeo
5650900 B9gMoUL, Lbol, G9gdu@Eweol, §3900m3560 6535MHOLS S BMYSWO A3MGABMdOL
3oL5bsEOBYIWH.

565¢0Bobm30L 25dm3094qbgo 89090 39M056EH9d0:

L. Lo3mbBHMME™  356M0bG0 - bgoowo  Jomdol Gowyg (IMmmeglgdmwo  gHMXIMI©
LGHIOOEO 356 300);
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2. LogmbEHOM@™  350056GH0-bgoo  Jomdol B30 (FMMI3LYdMEO  9OHOKIMO©
LGHIOONE 356 300);

3. 9933035 79630500000 5 bsHIoOMO5600 (70% O2 s 30% CO2), gotdo (mlx 60/200) s
1060 (mlx 60/250);

4. J9xnMm35 SHBMGH0M S bsbHIoOMO:ba00 (70% N2 s 30% CO2), oo (mlx 60/200) s
1060 (mlx 60/250);

5. 99x3mm3s 35399990m, goco (mlx 60/200);

6. 99xnMm3s 353999dom, oMo (mlx 60/250).

00MMII0 35M056E0 509090 0gm bHTX JMSPO 2563gMMHJO0M. BoMJOOL 4509330 BEJIMOS
139305 m@o MULTIVAC 8989m30L 0sb500go6000.

2. 990092990 s 5Bl
Bo0MmmM3w0o Bb3oslbgs 356056 gd0L dglfogers begdms 3039w, d9-3, d9-5, 89-7, 39-9

5 39-11 gL. I9HMGBOWKYE 59HMOICO S BOJMNXEIGH® 9539OHMIMO F03OMMMAHB0DIGdOL
LAY GMOO 96TgMOGO0m JoEgdmwo (39/y) Lodmsem 3b0dzbgermdgdo ImEgdmeros bab. 1, 2,
3, 4.

1 g
| 130

270
140

3
S R 5200

1500
900

5 @)
Wt 12,860

2800

35,000

5000

9 ©)
44,000

8900

359/86 11 g & iiﬂﬂﬂ
65000

0 10000 20000 30000 40000 50000 60000 70000

R0y sBmGom MLX 60/250 (70%N2 s 30% CO2)
R0y 7956305000 MLX 60/250 (70% 02 s 30% CO2)
B 00 953000 MLX 60/250

Bob.1 bgoeo Jomdol gowgl ozmmdom@ol (3h9/a6M) (3300wgds 0bsdo3sdo (goMo mlx 60/250)

756305000 (70% O2 s 30% CO2), sHDmGom (70% N2 s 30% CO2) 35399999000 s Lo3MbEHMMEM.
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OMamO3 Bob.1-ob  Bsbl Jomdol gowgls 9gdmbggzsdo, dglfogwrowo 3500563 )d0sb
153MBGHOMEMLMIB Fgs0Mgd0m 439esHg Lory3gmgbm d9gao 99-11 ol IMbsigdgdom B39bs
3050300900 5GHIMBGBIOML Fo0owo 5630s00L 983390 35Bol (70% O2 s 30% CO2)
0905003960359,  OHMIgeoE bsbsHYBY s0bodbmwos  BogMobymo s 309/a-0o sGol 5200
9OMJM0. 359mYygbgdmeos goMo mlx 60/250

Bob. 2-Bg 59mbsbmmos bgowo Jomdol gowgl d03MmdomAsl (309/a6M) 33womgds
065303530, LosE Fglogmmo FoMo ML F933W0wo. 35dmYygbgdos  go®o mlx60/200,
Bo33ao mlx60/250 go®obs. sbs®Bgbo 3565993 Mgd0 33w gwos- 9bydsom (70% O2 s 30%
CO2), sBm@Gom (70% N2 @5 30% CO2) 353999990 s LO3MBGHOMEM. 53 9dmbggzsdos
d9BMBONO  59MHMOMO S BN AHIGO 99OMIMNWO F03OMMOYRBODBIGOOL Momgbmds
9950096l 85003%9/¢ (65b.2-%g 835690 dgx39M00), Mg 3300 3(9/3-00 dg@os mlx60/250 goMol
3990g9gbgdsLmb gsMgdom.

1 o

| 130

280
210

3©2) | 420

. 5200

1400
1100
> @) 2100
12,860
3200
1900

7 @) 5500

A 35,000

3700
4100

9 @@y 12930

. 44,000

8500
359/36 11 g 17000
- 65000
0 10000 20000 30000 40000 50000 60000 70000
B oy sBod0o MLX 60/200 (70%N2 s 30% CO2) B oy 563950000 MLX 60/200 (70% 02 5 30% CO2 )

gowg 353v9990m MLX 60/200 B 53mbGGmme  359/660

Bab. 2 6900 JomTol Bowgl ozMMmdomEL (3(9/3M) (3300w gds 0bsdo3sdo (goMo mlx 60/200)
7563050000 (70% O2 s 30% CO2), sDmGom (70% N2 s 30% CO2) 35399999000 s bo3MbEHMMEM.

ool BoErgl 450 50900 0Ym JomAoL BoM35¢03. Mol bedEol 3Mbmo
396Ub3530905 Bogl 3MBMOLOR6, MMM F 23MgabMEs©, 0lig JodorMo Fgragbowmdom.
39839030L506, B0WIL 3796000 56 OOV 35600 BIMIO brEM Bs6 30Ol 3MBMO IFIOMWOS
3oboom.
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69000 J50Tob B0 350 MmBs3 MBOHM BB O HOMTsEME0s, 30006 Jomdol 83900, 3bodols
950500 9993390 Mmd0L 250m[8].

o 35¢0MM0s: 109 335¢.

e (3oo: 13,596

e 65bJoMfywgdo: 0 .

e (3b000:5,7 9
5960950, 35¢0mO09d0L 53% dmEOoL (30¢0gdbg s 47% (3b0dgdDbY.
Jomdols byowo gowgls 100 g b o 990393 :

e 35¢mMOos :114

e (3009d0 - 23,2 y,.

e (bodo-1,84.

e  bsbdomfyargdo - 0,5 g.

5060950, 35¢m®0900L 80% Mol (30¢0gdbg s 20% (3b0dgdbY.

51939 bmdiso asdmombgzs B, C, PP, K, A x2av5900L 3035306930l g439esbg dowowo

0993390 md00m;  Jomdol Bgoeo gogl bemMEo 99oEegl  3530Mgergdgb@gdl  (3serovdo,
Bo@®030, 3503030, FMLGRMOO, 4MH0MEO, 353609990, JermMo) s J03MOMYgdgbEHdL (M 3069,
L30g9bdo, bLygbo, MMM, J5bY69T0, BEHMOMO s 3MOIWEO).
Jom30b 35680 sOLGdo 3b0dgd0l oo Bsfowo Mxgmo 3b0dgdos, Mg LoboMYGdMS meols
9350md0LMZ0UL. 356035600l X sbo3E30L »dosmeglio Llmerol dmbs3gdgdom, 30 4 Jomadob 3sbo
39033936 dbmm 3y boxg® o 8y MxgH 3bodl. Jommdolb 3960 903936 OO MOMPYbMmdOom
30&d0bgdL: A, E, o 5939 B xamx0L (B2, B6 o B12). 595b 356005, 3960L 89985099060 mdsdo
dgob obgmo obgGmowgdo, MMYMOO3S 35¢0wgdo, M30bs, Bmbgm®o, dsybomdo s, MocJds
Mbs (30¢900.

OO 3 Dgdmm 930b0dbgm  Josmols gowg d9o3egL MBdM 9@ 30Wwsl, 30Mg 3bodL
0503556 9Mm930m, LM gl 5GOL 9OHM-9MHM0 JoDBGHBo SBgmo OO LbsMdOoLs.
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160
330
860
1340
2300

BoM 350 sBMEHOM MLX 60/250

65
150
300
580
900

B350 75605000m MLX 60/250

150
900

050350 35379900 MLX 60/250 1660

4600
8600
80
520

1,300
BagmbBOmmm 359/ 5,500

19,700
33000

0 5000 10000 15000 20000 25000 30000 35000

1oy B3 o) B5 o) B7 o) B9 o) 11 g 3fo/a®

Bob.3 B0 Jomdob do@3erol do3MmMdoMmEL (3§9/9M) 330w gds 065303530 (oMo mIx60/250)
96205000 (70% O2 s 30% CO2), sDmGHoo (70% N2 s 30% CO2) 3537993000 S LHIMBEHOMEM.

OMamO3 65H.3-0056 BBl 950b08bero 6038gd0sd 39-11 EIL Y39wsBg Lomzgomglm
9900930 963965 Im©OR03060900 5EHIMLBBIOML o0 56adsOL 8993390 2sbol (70% O:
s 30% CO2) 89050096md53 s mMIx60/250 x0MBs.  FozMmdIMs LHYMOM Mom©Ybmds 0
35005630 9500966 900309/a-00. bmwm 0y4039 350M056EHd0 mlx60/200 goHom IgbmBoy®
59OHMIMWO O BIIMNWAHIGMO  959MMdINMYOo  F03OMMEMRB0DBTGIOL  Mromgbmds  Fgoygbl
15003%9/q (65b.4)

230
056300 sbmGom MLX 530
60/200 1040

140
05M350 756d5Om 370
MLX 60/200

0503500 353099900

MLX 60/200 13500
19300
Lagmb@dmwa  Jfg/a6
19,700 33000
0 5000 10000 15000 20000 25000 30000 35000
B o H3 o) B5 o) "7 oy "9 oy 11 g 3F0/a6
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6ob.4 Byo Jomdob doM3eol dozMmmdom@sL (3(9/3M) 330w gds obsdozsdo (oMo mIx60/200)
5396905000 (70% O2 s 30% CO2), sDmGHoo (70% N2 @5 30% CO2) 35371999000 S LHIMBEGHOMEM.

OMamO3 bob.3 o bsb. 4-ob BBl FGBMBOEME 59MHMIMWO S BIZNWAHIGIO 59MHMOIO
3036MmMMAB0DIGIOL  MoMm©gbmds  360d3zbgwmzbs 89930609005 Jsmdols  BMIEOl
6500889830, Boglmsb J9s69d00. M3 B0MYdIO MO39 G9b3935d0 GOHMbI0MOS.

3gbGowo 1

136063900l B0gL S BM 3ol bm®dEol 603dgdol LgblmEEo FsbsolinsmgdEgdo

35005630 Lwybo x960 oo | Ggudes | 3mbogbls@o
LogmbEBHmHMW@  35M0sbGHo - | aobOfbol 00 o | bodzzmozy 39903609900
Byowo Jomdob ioeng 350MEOLBIOO | godmoym
bybo Q535610
Lo3MBEBHMMEM 356M056¢0-bgwo | mbsg 356EoLEYM0 | wmfim | Lodzzmozy 39903609900
o380l do635¢0 Mb0sdMm3bm | s MO 2400moym
960 Q3500
Jomdols RO 995379035 | oM 00 O | bodzzmozy o6 358moym
969050000 s 65HA0OHMEHBH0 | 500b08bgdS | 35MEOLRIOO | 56
(70% O2 s 30% CO2), mlx 60/200 a9dmoym 50
bybo
Q535610
Joomndols Ro. 995837935 | oM 00d e | bod3zzmozy o6 358moym
969205000 s 65HA0OHMEHBH0 | 500b08bgdS | 35MEOLRIOO | o6
(70% O2 > 30% CO2), mlx 60/250; as8moger | OO
Lbybo
Q535610
Jomdob  doM3oeo.  GgBWM3s | 96 ©0d @O | bodlzzmozy o6 358moym
962050 s 65HA0OHMEBH00 | 500b0dbgds | 35MEOLRIOO | o6
(70% Oz o5 30% CO2), mlx 60/200 godmoge | >0
bybo
Q535610
Jomdol  doM3oeo.  FgBWM3o | 9O 00 @O | bodlzzmozy o6 358moym
962050m s 65HA0OHMEHBH00 | 500b0bgds | 35MEOLRIOO | 56
(70% O2 s 30% CO2), mlx 60/250; 2458moym 56
bmbo
Q939560
Joomndols Ro. 395399030 | Lybo o 00S @O | bodlzzmozy 3mbgbls@o
39399900 mlx 60/200 390MEoLEIMO | godmoym
>©0bodbgds Q535610 §90m3560
Joomndols Ro. 395399030 | Lybo o6 00S @wmOfon | bodlzzmozy o6 0gm
393w1v9dom, mlx 60/250 390MEOLGIO0 | 5O
500b0dbgds 358moym Q93950
Jomdol  doM3oewo.  Jg@wmgs | bLybo o6 00S @wmOfon | bodlzzmozy dzotg
353ww9dom, mlx 60/200 356m0bEBgMHo 3mbqbls@o
500b0dbgds d;3069 Q939505
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Jondols

39399w9dom, mlx 60/250 39MEOLBIO0 | 56

05M35wo0.  89xnmom3zs | bybo oM 00O wmOfon | bodzzMozy 6 0ym

500b0dbgds 358moym Q535610

5060050, BMH0bB3gol ROl @S Bs®Iwol bmOEol  60d/dgdol  LYblmOeo

dobolinsmgdegd0 89-11 gL s3530594MBOEG3J0S FMPOROE0MJOVI0 SEHIMBRIOML FoMoeo
5396905000l 999339000 40Bol (70% O2 s 30% CO2) s mlx 60/250 goMob gsdmygbgdols
09d;mbg935d0. LYOLsMOL ©Y3690MdOL 3MMbom SBgM039 F9Ya)d0 doz3009m TgHOMmBOW G

596 MO0 S BIIMNWAIGHE 56596MHMdE0 F03OMMEMAB0DIGIOL BoMm©IbMdOL 33¢g30LsU.

4. 3153365

>

3980996900 0ym bbgzssbbgs 99950y9bcrmdol dm©og3030609399o 5EHIMLRGOHML 45Ho
53569050000 (70% O2 s 30% CO2), sBmEHom (70% N2 s 30% CO2) s 39532930m, SB939
M0 bbgoolbgs mlx60/200 s mlx 60/250 go6o, byowo Ygzogdmwo bmGEol
90360md0m@sb (379/9) oLoA9650 0bsdo3sdo, Ggbsbgzol 3ol goa®mdgewgdols dobboo.
5006, MM BSEBHIMJOMWO (3009000 450MA0bIMY Lom3gmgbm Fggao 9B39bs
dmEOox030090w0  5EHIMLRIOH™ML 70% O2 : 30% CO2 goBol Jgdsagbermdsd s
9937m350 - goMo mlx 60/250-0m. GBMBOWNH  SGOMOMWO S BSINBHIGHIO
5659MmMdMo 80360 MmMMAB0BIgd0 (3h9/2) do3ol bméiado oym  73%-om, bmem
130930 55%-0m 653¢09d0 Logmb@®mmerm 6039dmsb gsmgdom.

dmEOox030090w0  5EHIMLGgO™ML 70% O2 : 30% CO2 goBol Jgdsagbermdsd s
9937m350 - ®o®o mlx 60/250-0m, dgmbsmbmbs  bme3L 6569330 39M0
95639690 gd0 - B9M0 s 10I33M039, 96 500boTbs LYbo S W MGfm.

353291930 995300 bmeisb 3Jmbs Lombol yz9wsbg Bomowo ©sbs35Mmy0 s Y39wsbHy
©505¢0 BgbLMGOMO 356589EHMYdO.
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microbiota reduction and organoleptic properties
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Abstract

Packaging is the latest innovation, seen as a technique for conserving perishable products, including
improving the storing of poultry meat. The study investigated the effects of packaging tapes (mlx 60/200
and mlx 60/250), modified atmospheric gas composition (MAP) and vacuum (vp) packaging,
quantitative changes in raw chicken meat microbiota, and sensory parameters (color, odor, consistency,
and Indicators of forms.). The three most common gases used in MAP to create a modified atmosphere
gas were: carbon dioxide, oxygen and nitrogen. Raw chicken bark and breast meat were taken as
samples. The duration of the exsperiment was 11 days. It was found that the best results from the
existing experiments showed 70% O2: 30% CO: composition and packaging of the modified atmosphere
- film mlx 60/250. Mesophilic aerobic and facultative anaerobic microorganisms (CFU/ g) were reduced
by 73% in barley meat and by 55% in fillet compared to the control sample. Such packaging maintained
the organoleptic characteristics of the meat - color and density, no odor and mucus. Meat vacuum-

packed had the highest fluid loss and the lowest sensory parameters.

KEYWORDS: Modified atmospheric gas composition (MAP), Conservation, Chicken meat,

Microorganisms.
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Abstract

The diplomatic relations between the United States of America and Georgia were established in 1992.
The United States supports the Sovereignty and Territorial Integrity of Georgia and its democratic
development. The national goal of Georgia is to become a member of NATO and the European Union.
In fact, Georgia, as one of the post-Soviet republics, became the best example of democracy in the

region.

However, antidemocratic political processes in Georgia in 2018-2021 caused concerns among the US
officials and started changing the right democratic way of the country. This research studies the main
reasons for the political crisis and strong polarization between the ruling party and the opposition. We
are trying to find out the possible consequences of the problem and the impact it can have not only on
the future development of the country and the strategic partnership between Georgia and the United

States but also on the geopolitical situation in Transcaucasia.

Keywords: political crises, bilateral relations, boycott, Georgia, elections

INTRODUCTION

The South Caucasus or Transcaucasia is a region with a complicated geopolitical situation. It is the
place where the interests of big “political players”, the United States of America and the Russian
Federation clash. Armenia, Azerbaijan, and Georgia are former Soviet countries that have different

political vectors and goals. (Paul, 2015)
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Currently, the region has three “frozen conflicts”, occupied territories, and tense political relations
with neighboring countries. (Mukhanov & Skakov, 2021) Since the collapse of the Soviet Union,
Georgia has chosen its way toward independence and democracy. The national goal of the country is
the Euro Atlantic integration, becoming a member of the NATO and European Union. However, the
Russian Federation is against the expansion of NATO in the region and it kept enlarging its influence
thereby putting more Russian military bases in the South Caucasus (Transcaucasia). (Kasim, 2012) After
the Nagorno-Karabakh war in 2020, the Russian Federation put its “peacekeepers” there and spread

more power in the region.

In 2022, Georgia and the U.S. celebrate 30 years of diplomatic relations. The strategic partnership
between these two countries, especially in the field of security, has gotten stronger. After the “Rose
Revolution,” many reforms in Georgia showed the best examples of the democratic development of the

country in the South Caucasus.

However, recent political mistakes, and anti-democratic processes in the country show

authoritarian approaches still exist in post-Soviet Georgia.

The long-lasting disagreement and disputes between the ruling party “Georgian Dream” and many
opposition parties led the country to strong political crises and put its future democratic development

at risk.

1. POLITICAL CRISIS

The Presidential campaign in 2018 was held under political disagreements between the candidates
supported by the ruling party and the opposition. There was a debate over the interference of Russia
in the domestic politics of Georgia. (Karpovich & Shakirov, 2021) The tactics of blaming each other in
pro-Russian policy became the main reason for protests in the country. The whole society was divided
into pro- Russians and pro —Americans. The victory of Salome Zurabishvili caused discontent
throughout the oppositional spectrum, considering her as a person who “could be used” by the ruling
party as its marionette to follow their political instructions.

The main message of Zurabishvili’s election campaign was to look forward to the future, to
understand the role of the President as an above party figure, the arbitrator in political processes, the
focus of the country's historical past. At the same time, her words were unclear for the people: "The
President should be with the people, but still higher." (Tukvadze, Abzianidze, Ubilava, & Gelashvili,
2021)

However, the results of the Presidential elections did not affect the foreign policy of the country.
James Appaturay, NATO Special Representative in the Caucasus and Central Asia visited Tbilisi on
December 12, 2018, immediately after the presidential elections in Georgia. He met Prime Minister of
Georgia Bakhtadze, Minister of Foreign Affairs Zalkaliani, Minister of Defense Izoria, and the newly

elected President Zurabishvili. Issues were discussed related to the Euro-Atlantic integration of the
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country, ongoing Russian policy “borderization” (i.e. territorial delineation between South Ossetia and
Georgia), cooperation in the context of security in the Black Sea, increased support for ongoing reforms
in Georgia, as well as the participation of Tbilisi in NATO’s training.

A negative wave of domestic political processes in the country became stronger in 2019 after the
incident in the House of Parliament. The oppositional parties protested the visit of a Russian Member
of Parliament, Sergey Gavrilov, to the Georgian Parliament to conduct the annual Orthodox Assembly.
They blamed the ruling party for a pro-Russian activity that allowed a Russian politician to cross
Georgian borders and enter the Parliament; Sergey Gavrilov who took the seat of the Speaker of the
Georgian parliament was forced to leave not only the building but also the country. He is a
representative of the country, which occupied 20 % of Georgian territories. (BBC NEWS: Georgia
protests: Thousands storm parliament over Russian MP's speech, 2019)

Russian politicians cannot ignore the fact that during the years of independence in Georgia, a new
national identity based on the priority of Western values and a sharp rejection of the entire Soviet
historical experience. That is why the implementation of Russia's policy towards Georgia requires
caution, balance, and objective consideration of local conditions.

The protest of opposition was supported by thousands of people outside the Parliament building,
which turned into a massive protest in the country. The government explained the incident as a
technical mistake, even the Speaker of the Parliament, Irakli Kobakhidze, resigned. However, it did
not stop the people who demanded the Minister of Inner Affairs, Gakharia, to leave its post and punish
everybody who used inappropriate force against the protesters. This day was called “Gavrilov night”
when antidemocratic processes were highlighted.

Anti-Russian attitudes can be seen among the Georgian population. Since the 2008 war, Georgia
and the Russian Federation have had no formal diplomatic ties. After crushing Georgia’s army, Russia
recognized South Ossetia and Abkhazia as independent states where it put permanent military bases.
Thilisi and Western allies called Russia’s actions “illegal military occupation.” Therefore, it is easy to
understand people’s negative reaction to the visit of the Russian MP to the Georgian Parliament.
(ROACHE, 2019)

The political processes caused the concerns of the US and the EU that called the Government to
solve the domestic problem democratically. The protests lasted for months; the oppositional parties and
people demanded to change the system.

Finally, the head of the ruling party, Ivanishvili, announced the decision of the Government to
accept the proportional system of the elections that could stop the protest wave in Georgia. However,
Ivanishvili chose Gakharia as the Prime Minister of the country instead of resigning him. The political

crises became worse.
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2. US SENATORS’ LETTERS

In spite of Ivanishvili’s announcement to get a proportional system and have a multiparty
parliament, the government refused to change the electoral system. They blamed their majoritarian
lawmakers for blocking the bill. These political processes in Georgia caused a bad reaction of the USA
as anti-democratic steps.

The letters from U.S. officials to Giorgi Gakharia showed their disappointment and critics of those
processes.

The letters from U.S. Senators Jim Risch, the chairman of the Senate Foreign Relations Committee,
and Jeanne Shaheen the ranking member of the Subcommittee on Europe and Regional Security
Cooperation, to Prime Minister of Georgia Giorgi Gakharia, expressed “concern over recent events that
indicate a backsliding from Georgia’s commitment to building the institutions of their democracy.”
“Further, we fear that a lack of progress on reforms and increased tensions within Georgia will only
open the door for increased Russian meddling in the country and throughout the region. The longer
these actions continue, the more Georgia’s security will be jeopardized, and we may be forced to
reevaluate our partnership,” said the Senators. “An independent, democratic Georgia has many
international supporters, and we are eager to continue to assist your country,” the Senators highlighted,
adding, “however, we are motivated to support Georgia’s economic and political development only as
long as we can rely on Georgia to be a stable, trustworthy, and democratic partner in this effort.” “We
sincerely hope that you will work quickly to reverse this decline and fulfill the promises made to the
Georgian people,” Senator Risch and Senator Shaheen concluded. (Civil.ge: U.S. Senators Risch,
Shaheen Concerned for ‘Potential Backsliding of Georgian Democracy and Governance’, 2020)

“Rep Kinzinger, Gerry Connolly, Rep Eliot Engel, and Rep McCaul sent a letter to the Georgian PM
with grave concerns over political targeting & a declining economic trend that spells trouble for
Georgia’s path towards democratic reform & Western integration,” Kinzinger tweeted. (Dumbadze,
2020)

U.S. officials expressed more serious concern later after the Government stopped the construction
of the deep-water port of Anaklia on the Black Sea coast. The leader of the ruling party Ivanishvili was
even called a protégé of Moscow and puppet of Russian President Putin. "Vladimir Putin's puppet
attacked investments and hurt fundamental human rights in Georgia," Pete Olson said. (Georgian
Journal: Bidzina Ivanishvili is Vladimir Putin’s puppet, says Congressman Olson, 2020)

Anaklia, had a strategic location on the ancient trade route representing a critical transport node on
the New Silk Road between China and Europe. Anaklia port’s location, technical and infrastructure
capabilities will be the primary drivers to attract cargo. (Anaklia Development Consortium: THE
ANAKLIA PORT PROJECT, 2022)

This port has great strategic importance for the United States, which we can see in the statement of
the former deputy assistant US Secretary of State for European and Eurasian Affairs Matthew Bryza:
“I think it will have an enormous impact on Georgia’s NATO perspective. It will be used to transport

NATO - well, US — equipment, and materiel to Afghanistan...”
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Anaklia Port would help bring Georgia closer to the European Union by expanding the volume of
trade through the Black Sea and Turkish straits, which in turn will weaken the economic influence of
the Russian Federation and its ability to control Georgia.

“The port will also establish Georgia as a stronger global trading hub, which will be great in terms of

strengthening its sovereignty and independence and general security”. (Tavberidze, 2019)

3. POLITICAL BOYCOTT

In 2020 parliamentary elections in the country showed the hope of having multiparty Parliament
in Georgia, unprecedented in the South Caucasus.

As expected, the outcome of the parliamentary elections in Georgia was a political crisis, with
problems related to a World pandemic and a deep recession in the economy, according to political
scientists, which could have unpredictable consequences. The opposition hoped for a change of power
and the formation of the first history of the country's coalition government. However, “Georgian
Dream” again won the elections and took many seats in the Parliament - 60 out of 150. The opposition
did not accept the results of the elections. They accused the authorities of massive falsification of the
voting results, even though observers present at the election from the EU countries and the USA
considered the elections quite fair and competitive.

The response of the opposition was the refusal of 51 deputies, representing opposition parties in
parliament, from their mandates and the requirement to recognize the results of past elections as
invalid.

“But the thousands of protesters who marched in Tbilisi rejected the result and called for the
resignation of both the police chief and the election commission...Eight opposition parties have already
said they would boycott parliament over the results of the vote.” (BBC NEWS: Georgia protests: Tbilisi
police fire water cannon at demonstrators, 2020)

The boycott of the opposition put the Georgian authorities in a difficult situation. Generally, the
Parliament, in which only one party is represented, can work as the Georgian Dream has legislature
with a simple majority. However, in order to solve many issues such as electoral reform requires
changes to the country's constitution, for which it is necessary the constitutional majority, which the
leading party in the newly elected Parliament does not have. Moreover, the Georgian parliament can
be in international isolation, since parliamentary delegations must include representatives of the
opposition. It makes the work of the parliament complicated and deteriorates the international image
of Georgia. (Baldinger, 2020)

With the mediation of the ambassadors of the United States and the European Union, Georgian
Dream immediately began negotiations with the opposition. However, five rounds of negotiations did
not allow the reaching of a mutually acceptable solution. (Civil.ge: U.S. State Department on

‘Democratic Developments in Georgia’, 2019)
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It is obvious that the opposition does not trust the authorities, and the authorities do not believe in
the unity of the opposition and it seems that both sides are not ready for a compromise. Georgian
political experts think that the continuation of the confrontation may lead to a critical weakening of
the state. They call on the parties based on the interests of the nation, find a formula for a consensus
and transfer political processes into a parliamentary format.

The United States expressed its concern regarding this issue and US Ambassador to Georgia Kelly C.
Degnan stated that “the leaders of all political parties should be guided in their actions not by personal
ambitions, but the interests of the country, and that there are enough problems in Georgia, which need
to be solved not outside, but in parliament. The Georgian people in various polls declare that for them
the main problems are jobs, high prices, and poverty. The urgency of solving these problems should
push the parties to compromise." (U.S Embassy in Georgia: U.S. Embassy Statement on Georgia’s
Parliamentary Elections, 2020)

On February 8, 2021, the founder of the leading party, Bidzina Ivanishvili, who was considered the
"shadow ruler" of Georgia, announced his retirement from politics, considering his mission
accomplished. He removed M. Saakashvili and his "groups" from the authorities. According to
Ivanishvili, he left the country with "peace, an open pluralistic democracy, freedom of speech, balanced

power and an independent judiciary”

In late February, police raided the party headquarters of the opposition United National Movement
(UNM) in Thilisi, to arrest its chairman, Nika Melia. The raid and arrest, which were live-streamed and
video-recorded by people outside the building put the country deep into political collapse. Given
Melia’s longstanding role as a thorn in the side of the ruling Georgian Dream party, his detention
appears to be a politically motivated performance of power to intimidate the government’s critics. This
action provoked outrage in Georgia, the European Union, and the United States, where members of
the U.S. Congress and human rights organizations have expressed concern. (Stronski, 2021)

As a sign of disagreement with this decision, Prime Minister Giorgi Gakharia resigned. The new
Prime Minister is [rakli Garibashvili; the opposition considers his nomination by the "worst choice" of
the ruling party.

Probably, the Georgian authorities considered that the isolation of Melia, on the one hand, would
be a serious warning to the opposition and proof that the Georgian Dream intends to “put things in
order”, on the other hand, it will deprive the street protest movement of its main leader. (BBC NEWS:
Nika Melia, Georgian opposition leader, is arrested at party HQ, 2021) However, the consequences of
this step could be just the opposite. Immediately after the arrest of the leader of the UNM, people began

to gather in the center of Thbilisi.

CONCLUSION
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The Political crisis and antidemocratic processes in Georgia started with the Presidential elections
in 2018. It got worse later in 2019 continued by a massive protest of people caused by the visit of a
Russian politician. A series of political events divided a political arena into two parts: the leading party
and an all opposition spectrum. The US officials played the role of mediators to solve the problem,
however, after many attempts and rounds of dialogues, the oppositions kept the boycott and left their
mandates.

Domestic political crises can negatively influence the country’s development and integration. We
hope that the United States will not change its foreign policy towards Georgia as its number one
strategic partner in Transcaucasia, especially after the Nagorno-Karabakh war in 2020 when Russia put
its “peacekeepers” and got more power in the region.

The United States will probably continue supporting Georgia to help it become more independent
and stronger; however, Georgian politicians should find consensus, stop polarization, and care more

about the future of the country than focusing on their political views and principles.
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The optimal use of transit potential is viewed as one of the basic means under the Economic
Development Strategic Plan for Georgia with a primary emphasis on the modernization and
development of the transport infrastructure. In this regard, the construction and improvement projects
for the main and auxiliary highway structures are planned and carried out successfully across the
country, with the construction of over 50 road tunnels in the country being one of the components.
The sustainability and safe operation of the tunnels is the criterion for the successful implementation
of such complex projects. As a result, it is critical to evaluate all risk factors for the safe operation of
road tunnels as objectively as possible [1].

One of the major risk factors for the safe operation of a road tunnel is fires that start and spread
for a variety of reasons, with the released carbon monoxide threatening the lives of people in
emergency and the excess heat capable of inflicting the catastrophic damage to infrastructure. Thus,
fires during the operation of road tunnels are one of the major threats to safety, with the level of risk
determined by the likelihood of fire initiation in the tunnel and the severity of the potential damage
caused by such a fire.

The likelihood of fire initiation in the tunnel, as well as the severity of potential damage from
such a fire, are largely determined by the development, planning, and implementation of preventive
measures, which will, first and foremost, prevent the initiation and development of fire, and, in the
event of fire, will minimize the severity of potential consequences [2, 3]. At the same time, we must
keep in mind that saving human lives and health during an emergency is priority number one.

In the event of a tunnel fire, one of the primary preventive measures to save the lives of people
in emergency situations is the selection and operation of flexible ventilation systems, correct and
efficient modes of operation, taking into account the impact of actual processes during the fire. With
this in mind, tunnel ventilation systems equipped with modern technologies enable people in the life-
threatening situations to evacuate in a timely and organized manner and escape the danger zone.
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The report presents the outcomes of digital and physical road tunnel modeling. The former is
full-scale, whereas the latter is 1:10 scale. Carbon monoxide propagation is determined by the nature
of the ventilation flow motion, its critical velocity, backlayering distance, gradient factor, and fire
strength. The findings are presented in the form of graphs and tables, which can be used to develop
life-saving and emergency control projects in the event of a fire, taking into account the specific tunnel
geographical conditions, geometry, and other relevant data.
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L5JoMM3gMl 93mbMT03oL 2ob305MGdOL LEBHMOEIR0M 4933530, JOM-9Mm JOMHOMIO
808560095 LOGMBDBOEM 3@ 63050l M3EH0ToMEISE 5dMYqbgdsls gobobowgds, bowss
30050 5939631900 BoBMBLIMOEHM 0bBOILEMWIGHWOOL dMEIOHBOBIE0DY s J9b300567-
05b7g 5MH0L alidwYE0. 5T 3953060 GB0M J39Y4bols FsLTEHIBOM RIRTOW0S s Ho®ToEgdom
9090b5MgMAL  BJoOr@LBM@0o  53EHMAsR0LEHMIgd0L JOMHOMOIO s odbTstg BoggdmdgdOlL
3699dBH900l M195¢00Hgds, GOl ghHm-gMo d9dsa9bgw 3033mbgbBL J3gybols dslidEedom 50-
B9 3930 LoogGMIMdOM 430M50900L F9690wMds FoMmBMogbL. slgmo Mo 3G Mmgd@gdol
§om85390000 MH9oobgdol 300GHIM0wds dobo dEYMIMds s MBsBOMbM 9JudMHYSEHSE0S
3960bogds. 5990b 299mdEobatg, 3603369cm39605 Fodlodogr MO MdOYIBHMs© Fgxrsliogl
Y395 0l M0L3-RodBHMM0, GMmIEd03 39653060MdYDID Lo93EHMIMBOLM J30M0509d0L MLsBOMbMO
13bJd30mbo®mqdsL [1].

15533 MAMIOWM 230605008 MBIRODbME L3 MSBSEO0L JOM-9M doMOMI© MOL3-
394 BHMOL, Bb3sslb3s 30ByHBgd00 060300900 S 49b30M YOm0 HsBIsMO [otrBmoygbls,
M@Iol IbMms30 5060900 Y39eoHg 0 BAoTOMYDL FoMrdmoEAgbL Bogobagdm 30matmgdsdo
503mBgboo  5s3056900L  LogmEbeolsmzgol, bmerm  FoMHdds  LoMdMI  FglodErgdgEros
3995650019090 H0sbo J05ggbml 0bgMSLEHMWYJEHIML. 53335050, Bsog3EHMAMBOEM Q306500
99L3@5G5EOLL, MBsBOMBMYOOL YBOHMB39wYMTBOL MZoLsBOHOLOM, bsbds®ro [omdmoygbl
9O®-960m oMo BoROMbL, ™Il MHoL3OL MbY FIbOLsDBPYIMYdS, 3065030 bsBIGMOL
d9L5dem 0b030MGOOL H5EIBIMMDOLY s 53 BsbIMom B0ygbgdeo Jglsdewm Bosbols boddodols
bseolbol dobggzoom.

15533 MAMIOWM 430605080 bsbIOOL Fgloderm 0boEoMgdol sEdsMMdS s 58 bsbdHom
d9Lsderm  Bosbol Loddodols boGolbo  doMomsEoE  HFM30PIMos 08 369396300
©mbolidogdgdols 8994935390500, @gRa3Ld @S IBYMA3580, MMAEYdOE 300390  Gogdo
05300056 53353000935 bsbdMOl 0bo3069d5L5 S 296300056M9dL, bmerm sligmol gobgzomstgdols
990mbggzodo 30, 8060099950009 ©0Y356s dgloderm Fggaqdol boddodol bsGolbl [2, 3].
505Lmob 9o MB35 MBS §39bLM3EIL, MMI SLYPO  F0MMGOOL  BMEOHI0MGIOLSL
50059056990l LogmEbE oLy S X BIOMYMBOL A5sMRYBIBY BEOIMB3s BMgE 30M39w sTMEIbSL
PomBmo9bL.
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33065030 bsbd®ol 0603060930l QO 263056MOOLLL, Bogsbygdm 30msMgdsdo sdmbgboro
50059056930l 20MBRIbOL  gBM-gMm  doMoms 30939630 ©mboldogds, dmdboero
15396GOEsE30M  LoLBHYIGOOL,  FMFomdol  LHmMo s  9x89dGHMM0  Mg7009d0L  JgMbg3e-
23bJ30Mmbo®mgds FoMmdmMmoaqbl bobd®ols dgdmbggzsdo MgoeMs d0dobstg 3HM3EgLYdoL
3939bol  aomgzoolfjobgdom.  s©0bodbmwols  dbg3gwmdsdo  Jogdom,  MsbsdgM™3g
A996m™ma090000 50FMNMHZ00 33060500l Lo39bGH0WsE0M  LoLBHYIGdO BodwgoeEgdsl  5deg3L
998G ME  30005M905d0  S0IMPBYBoE  55T06IOL  POMMWOE S MOYBOBYOES©
3965bMM309WMb 1300093535305 S GMZMD Lsbogsmm Bmbes.

dmblgbgdsdo  ImEgdmEos  Lo93BHMIMIOWM 2300509008  FOBROMEO S BOHBOZNMO
9mywomgdol d9gaqd0. 30603900 o060 sMOL  LEYIETLIE0060 brmwm goBogmemo
dm9gdol d90mbggzodo 59mygbgdmemos dslid@edo 1:10. 39BLsBOZOXos Fbmmsz30 506930l
3936039 gds  1396GHO0WSE0M 653500l FMIMMOOL  bollosmol, dobo M0G0z Lohds®ol,
3990006900l d5bdoerols, 3M5096@-535dGH™MOLS s bsbdMol LoddwegMol dobgzom. 999gd0
Dom0mpboos 40993039005 s (3BOOEGOOL Lobom, MMIgEEms godmygbgds Tgbodwrgdgeros
Logmabeol  goo®Bgbols  @o  Logobagdm  Lo@woEogdol  sMmzol  3MMmgd@gool
©5899853980L5m30L  bobdmol 306HMdYdT0, 3Mb3IMYEHMWO 2306530L AJMYMIROMWO MM,
39™39EGHMo0Ls s bbgs dmbaigdgdol dbgzgermdsdo dowgdoom.
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One of the main risk factors for the safe operation of tunnels, according to the design solutions of
Georgian road tunnels, is the possibility of fire initiation with relevant negative consequences. The
report will discuss the fire development scenarios under the ground based on the results of numerical
modeling, as well as the recommendations for training and raising awareness of fire service personnel
and rescuers depending on fire capacity, tunnel geometry, location and other factors, which will be
applicable to the safe operation of transport tunnels and the survival of fire in the event of a fire.

Saving lives during tunnel fires is a well-known international issue that many scientists and
engineers around the world are attempting to solve. The emphasis on life-saving has increased,
particularly in the aftermath of large-scale fires that killed people. Following severe fires in Alpine
tunnels, the European Commission developed minimum tunnel fire safety requirements [1].
Administrative, organizational, and technical aspects are all taken into account in the requirements.
Risk analysis is given special consideration as a method of safety control and assurance. This problem
became more visible to the public as a result of risk analysis, which resulted in the funding of several
research projects [2, 3].

It is worth noting that Thomas began focusing on backlayering as early as 1958. Backlayering
occurs when hot smoke flows along the tunnel ceiling in the opposite direction of a stream of fresh air.
Later, in 1968, Thomas introduced the concept of critical velocity, which was required to eliminate
backlayering in the event of tunnel fires. According to Ingason, the maximum critical speed for most
tunnels is around 3 m/s [3], as evidenced by his and other researchers' later published works. According
to paper [4,] fan capacity must be increased in proportion to increasing fire size, while a velocity of
3m/s will suffice to prevent backlayering. Given the foregoing, the fact that a given critical velocity

precludes backlayering is unquestionable.
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The present report will demonstrate convincingly that the aforementioned critical velocity is a
private case failing to prevent backlayering for all fires [5]. Backlayering must be eliminated in order
to save lives in a confined underground space [6]. The essence of the new findings presented in the
report is based on a critical analysis of outdated scientific provisions and interdisciplinarity; the
provision introduced by the report's author that strong fires induce dynamic pressure greater than static
pressure in tunnel fans is widely used in the discussion of this paper.

The report will demonstrate the insufficiency of the critical velocity data to obtain the desired
results in the case of strong fires in tunnels with high gradients, i.e., when saving lives is most difficult
[7, 8]. It should be noted that the sustainability of the Georgian economy, like that of other countries,
is heavily reliant on the proper operation of the transportation system. A tunnel is an important
component in this system because it crosses the most difficult road sections and speeds up cargo
turnover. A tunnel is a problematic element in general, but especially when it comes to high
conductivity because of the possibility of fires in it. The tunnel fire is destructive and consequently,
has a long-term negative impact on the trouble-free operation of the tunnel, as convincingly discussed
in the report along with preventive measures.

Long tunnel inactivation, as is well known, will cause direct damage, impede economic
development, and place the country in a difficult situation. This is why it is critical to develop new
solutions to tunnel ventilation problems. They investigate the causes and consequences of resonant
fires in world tunnels, assess the ventilation system's capabilities more realistically, consider the
ventilation system's expected collapse, and duly develop relevant measures to reduce harmful impacts.

Therefore, it will be possible to save lives more reliably in the road tunnels of Georgia, as well
as prevent long tunnel failures. This will help avoid losses caused by tunnel idling and the diversion of
international shipments, in addition to reducing direct material damage caused by the tunnel failure

and its infrastructure. The proposed report goes into sufficient detail on these issues.

b3sbdMol 3060Mdgddo LoEgMEbeErol g5sMBYBOl 3MMdMGIGDO 1553EHMAMDOMM 330M309d0LIMZ0L
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BogoMM39ml Bo53¢HMIMBOW™M 4306509008  La3MMYJBH™  FoHY393Jdol  0sbsbdsco,
3306508900l MLOBODHM JJB3WYSESEF00L JPII-9MI0 JOMOMIPO MHOLZ-BoJGHMOO sHOL BsbIMOL
396960l Fgbodegdemds  59gob  3sdMAObsMg  Moygmaomo  99gagd0om.  dmblgbgdsdo
3obboro 0dbgds dofjolidzgd bsbdmols 99630056900l LzgbsMgdo Mosbzomo dmawogdols
090929006  dobgz0m.  saGMqm3g  bobdMol  LoddwsgzMol, 4300500l  A9MIgBHMOOU,
50030 dYdMmgMd0LS s b3 35839690 9d0l dobg300 23060500l dmMABobMg 39OHLMbocrols
@5  0533909d0oL  LHogrgdols o  36Mmd0gemdoL  58smgdol  M93mdgbsi3ogd0, o3
399mbog9bgdgo  0gdb9gds  BoG®mabl3mOGH™M 2306050930l  MLOBOHMbM 93BG O3o0ls  ©d
LoMEbOL FosMBRgboLsm30L bobdMol d9dmbggzsdo.

3306509030 bs6IOOL 30MHMOgdTo LoamEbol A5sMRYBs 505MGdMWO LsgMMsTMMHOLM
36OHMdgdss,  MHMICOL  A9oFMOBg  FMd35¢0  Fg3609M0 ©@s  0bgobgMo  8MBomdls  dogen
ALbmREomdo. LoEgMEbEOL A5sMBYBIDY 5939DEH0MYOS 2oBL3MMMGO00 Fols T9FI 49T 0IM©S,
o3 95L9GHOdMEM bsbdMmgdl Im3gzs 5sd0sbms AlbgzgM3eo. 5¢3gdol 23060509830 JMmIbEIMIO
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dgogMo  bobdMgdol 8909y 936™30L  3mTolosd godmdsgs dobodsgrmo  dmmbmgbgdo
3300509008  LobBIOM  MLIFOMbMmgdol  Tgbobgd  [1]. Fmobmgzbgdo  asbobowrsgls
503060LEHM 30, MORBODIEGOI S FHJJb03ME S139JBHIOL. F9BLZMNPOJIMWO YMBMSPOYdS
9603905 MHoL3ZOL 9BIODBL OMYMEOEF MLIFODBMYdOL  3MBGHOMEOLS s YBOHWE39Egmzol
d9mEL. GHoL3OL  b5E0Bol Fggao  LsHMsMIdOLsmM30L MRG®  bgedgbobgdo gobs
5060360 36MdE9Bs, 15353 29533060 Mds M5dYH0dY 3309300 3MMgdEol sR0bbLYdS [2, 3].

50LYB0Tbs305, MMI  BHMIsLAS xgH 300093 1958 [l  2osdsbgzoms  gMMOMYdS
39900069085D9. gb ol dg0mb3730s, OMEs FBIWo 33500 FMIMHMBL 30M500L FgMob goliizeog
bLogos  35960L 65350006 LodoMmol3oMmm. dma306900m, 1968 (gl FHmAsLds Fgamo@sbs
3600303990 bobdsol 369gds, GMmIgoi LsFoMHMms M3M0bgdoL AsdMLIMOEbIZ® 4306530l
bsbdMgool 306Md9dT0. 33060589008 IMI3glrMOOLIMZ0L 3M0EH03MWwo bobJsGol dosduodwmdo
06g9bmboL BobgE300 sMOL sbEIMmgdom 3 /0 [3], o3 IILEMIIMOs SFMINZY MBO™
dma30069000 godmd399bgd e dologg s Lbgs 93309356900l BsdMMIGddo. bsdM™ddo [4]
50603605, ®MI 3963H0sGH™OOL LodIEs3Mg MBS Z90BIMEOML BsbIMOL BMIoL DML
96050, bergnm boBdog 3 /)0 1395000 046935 32906900l A9FMLIGOEHZS. 50B0TBME0EH
39803©0b5MY, 0l 256M9dM9ds, MM 3399990 300303290 LoRJsMg ASTIMOOEIZL 3ObgdSL,
56 500b 996 9339399.

$0obsdqdstg dmbligbgdsdo odsxgMgds© 046905 olYdMMIO0, GMI s50bodbrero
3600303990 bobdstg 5ol 3gMdm Jgdmbggzs o bobdmol 3wgdwog yzgwrs dmbacrmbgen
999mbg935d0 ob 396 MBHNMB3gygmnl 329006900l 3609396305L [5]. ¥30bgdoL QsdmMoEbas
30 995 360336900 m35605 J9bemme dofolidzgds LogdEgdo Lomabarol 4ssbsMBgbs [6].
dmblgbgdsdo  fomdmagbowo  sboewo  Fggagdol  sMLbo  dmdzgegdmeo  LadggbogMm
©991993900L 3M0E03MW0 565¢0BBY s 0b6GHYMHPOLEO3E06OHMBIBY 50l oBwydbgdmro,
dmbligbgdols s3¢™EOOL doge FgImMadIEro ©YOIMEgds 0dols dqlobgd, M®Ad dwogo bobds®o
50dMs3L  LYY300509 396EH0WSBHMMGOOL LESBH03MO (b935Dg MBOM T9¢ ©Obsdozme {6939l
BIOOM 259M09g49bgds 59 BsIOMA0L LoobgMLom bsfoendo.

dmblgbgdsdo  6sB39bg00 046905  3O0E03Mwo  Lobdotol  Tglobgd  FmboiEgdgdol
565b5305M0LMdS  LOLYIMZgEro F9YRJO0L  JolsEgds @OoO LoddesgMol bobdMgdobsmzols
35050 M50096EHOL dmbg 4306509000, 969 350D, BMES Y3z9wWwsby MMM IOMIHISL
P08y gbl LogmEbaol 2ssMbBgbs [7, 8]. s0lsbodbsgos, MmA bbgs §399bgdol sbsgrmaomMac,
BogoM P39 ML 93mbMm3n30L YMIPMOIEF OIS TMI0YIOMEO0 LHEMIBL3MOEM LobiBgdol
3905000 3domdsBy. 58 LobiEgdsdo 4306500 153356dm 9egdgbE s, MoEYD gBol y39esHy
MROM G0 3mbs33900L goagrsbgs dolo 39d39mdom bgds s LHMIxRIdS GH300dMB3s.
3306500 BMYPIIE S 296LH3MIMIO0M T30 25T BH9MYIMOOL 30MMBJOT0, 053EOMYIES®
36HMdgdNOH0 9939630399, M5YL Foldo AMbIEM©bg0s bobdMob gobgbs. 23065030 bobds®o
bsbosmMYds IE0gM0 FBYMY39wo ImJdggdom s sTob oM bsbaMdwog MOMYMmTBom
39309bsl Imobabl 9306530l bGP mE 3M6J30mboMYdsBY, MoE3 TR IMJOIS® SMOL
3obbow o dmbligbgdsdo 3G9396:30M@ MbolidogdgdmLb ghms.

OMamO3 36Md0W0s, 43060509008 Bb30MmbomIdOL bobyMdwrogzo 3gMom©oo dmdws
39900§393L 306306 BMVWU, F95539OHGAL 930bMB030L gob300509d5L s §399obsl Bdodgls
935690580 Bs5ygbgdL. 580L godm g300500L MLsBOMbM 3963)0EsE30sLMb 3538060 9dWwO
15300bgdOL  sbowo  49HY39GJOOL Fgdm@bs 8608369 Mm3560s. Fomdo  gosboeoBgdmmos
ALMREOoMmb 23060509030 dMIBIMO CJBMBIBLMEo bsbdMgdol JobgHgdo s F9ga9gdo. »BOM

950bEM5© 3OOl 9535900 BsgzgbGowsgom boliEgdol TgbodwgderMmdgdo. gobbowrmwos
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396¢0o3gool LobEgdol  dmbogrmbgwo 3mwosxkglbo @y 85369 @ogwgbols Tgbsdi06Mgdgwro
©Mbolid0gdgdo d9L50530LOE S 50Y335GMOP OOV 3T5390w9IO.

5990056 259306507, LoJsMNZG ML sogEMIMdOWM 3300509330 dglsdergdgwro 0dbgds
LomEbwol MROM  LsodgEM®  PoMRIDs, 93MgmM3g TgLodwgdgero  0dbgds 430658900l
bsbaMdwogz0 39MH0MEOm IYMdOMH0ED 25dMmyg3560l 930056 530gds. 4306M530Ls s doLo
06x3MLGHOMIGHMOOL  IFymdOHoEsb  290my3sb0l  Fggae  dvdmf3gMmo 30630600
353905 MM0  DoGoerol  Jgd3060905bmb  gHmMe©,  90bodbwo 533530 gAL DGOl
3306509008  dmiEEgbols s  LOgHITMOOLM  HZ0MMPIOL  F5sTOLITIOMYOOL  25TM.
0900005359900 dmbligbgdsdo 15385M0OLO LOLEW 0! Q5BLOEIMW0s 5bodBMEo Lszombgdo.
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3390 bL35¢mo Jogrols s 1is339MEHOL Lbgsalibgs boMolbols s3m30Lgd0sbMBdOL
LgHMBo Lodbogzbggdol 3OHMEOBIMIFOE-53Mm3GHMBMMO, g30mgE G-
3999640360 5 3mOHIMBmEo Fsbslins0gdEgdol F9sMgdomo sbserobo

0.9m(}9b0dg!, 5.43969@999", 3.25h9h0sd9?%, .06 35d9?
103569 x9395b08300l LobgEmdol Lobgardfonm MbogzgdLE GO

2000@0obob Lobgerdfiogm LsdgoEobm MmboggdLiEgdo

LB JG0

M fiemgdob 33¢093900L Jobg300 SOLYIMBL FMBSBOGdS, BT Lo3zzgMEbol Jomseo baGolbols
53030L90056md0ol  Lodbogbggdo  3oMoMYds  Boewm3ol  dorol  BMBYdTo  SGLYOMO
LodbogboLfobstrg 3O MEgLYdOLYSE. T35, gb FMLIBEOYDS dMEMAY IILEHWIMYIOMLO 56 sGOL
@S XIMO-X9JOMd0m, 5060d6o  JodoMmgdom, 0lg3 FJ0odEObsMgMdL  33w93900. H396
d930LFo3wgo  bs339MEboL  LgdMbBMwo bodbogbygdol s 03539 353096GH0E  sMgdMwo
Rom30L ool 30LGHM35MMEMA0NMHO s 0d9bM3olEMJodomEmo Jsbslosmgdegdo. Bzgbo
33930L 399900 58396900, MM B3390 E0L LoALOgbggdol Fg8mbazg390s WIsbEMgdom gMmOo
d9L5890 53530069005 Boem3ol dordo LYMHMBLIO EsDB0BYIOGOOL SMLYIMBLMD s
dgboderms gl 9396513690 FoMdmoaqbgl oo (obsdmMmdg IB0sBYdSL. 58 BMLIBEOYGOSL
50945690l ol dmbs3g8900, Mmd gdmbgzgzsms IsbEMmgdom 1/3-d0 15339MEbOL Jomaeo ba®olbols
53m30L90056MdoL LoALO3bggd0 s BoErMm30L ool LYMMBYIO IB056Jd9d0 bolinsmYd06
abaoglo  3OMEORYOS30E-33M3GHMDBMEMO, 930009 MH-89BgbJodmmo o6 3gmgdols  ©d
36 IMbo 693933 ™MGd0L 9du3MgLooL 3OMIBOEOm.

Us335600 bodyzgdo: Us33903bob bodbogby; xscrm3ol dogro; Lodlbogbolbpobstg 36mpglbgdo;
J3009¢v9-09 ©9bJod®m0 HBs6bRHI3;05; 30265079¢0 9693909805
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99535000

1533963bol LodLogbggdo FoMTMoEYIbL ALMBREOML FolTEH 0™ 4930 (39Egdol LobdoHom
60300 d9-7 LolALogbgl. s3oLMbs39, L339MEbOL LoALOgbom 1033w 0s6Md, I60dzbgm3bo
509353905,  bbgs  gobgzmemyonm®o  bLodbogbggdom  4sdmfizgMe  10330W0bMBSL[1].
Logodmggermdo 2020 Herol dmbsgdgdom, LozzgtEbol Lodbogbggdo ™mEMogzg Ldgbob yzgers
Lodbogbgl dmMol 89-5 sEyowbgs s dolbo 0bzoEIbEBH™Mds Fgoagbl 10,9- 100 000
dmbobwgbg[2]. 153390 EbOL 356306MTgdol 1FgBHLmds g30mgeE oMmBMTMdOLsS s oMo
3obox035305  B39Mwgdmog  98gsMgds  FoMdmdmdol  wdsbLI3].  15339MEboL  gdomgw Mo
390 306m3700l8 bW MYdom 75% LgMMmBMo GHo30Lss. olobo gabys3bgd0sb Bswrm3ol dool
50mIx9b LgOMbBMw g3omguondl. 1s339MEboL LyBMBMWo 35ME06MIgdI0 0gmBs BIEO
bs®obbob 53030190056mdob (Eodo I - LGSOC - Low Grade Serous Ovarian Carcinoma ) qod 9505¢00
bo®obbol  530030L9006md30L  (Bodo II HGSOC - High Grade Serous Ovarain Carcinoma)
94393»039050[4]. 103300W0sBMBOL FgdmNb393900L YdgEJLMdS F0MIMEIds Fosero baGolbols
53330L90056MdOL LyOMBMEo 35M306MIGd0L F93mb393500, GO IBEMYd0m 20 — XGO MBOM
bdo60s[4]. go30wgdom NBOM bs3wrgdo LobdoM®om a3b3wIds Bowrm30ol Jogrols 356 30bMIgdo.
bbgoobbgs  43996gdol  dmbs3gdgdom  Foerm3ol  dorol  30MH3gwso  39ME0bMIgdol
06300096@GH™d, Abmyeoml dslidEodom, 8950099l oswrmgdom 0,36-sb 0,41-0g ymgzger 100
000 Jo¢Bg, Mg Lodsm 300-sb 400-dgg d9dmbggzss Hgarofodo[2].

15339639 30005MEJOS FMSZ35¢0 GFOOO0MBEO BEHMMIEVIOOLIRD, HMTGE ™S FMOHOLS(359
G9WMINGO 930090930, J3939md©mo  IgBmEIMToLs s 30Mm39WsO  Bbalobmgsbo
R MJOJo0, 939 Y300l  35M30L  9GbEMEIMTS[5].  sOLYIMBL  TMSZo0  MYMGOs  0dol
50LsMO©, M) OMYMO Ggodwgds gobooml bs339M3Ebggdol IgbmmgEromdds g3omgEmEmo
39G93WsH0s s OL3SD0s, MWMIES 39O 3 JOHO MIMMOs dMEmAg 396 blboL Ls3zgMEbol
do@owo  bsGolbol  53030L9d056MdOL  LyMMbYwo  35ME306MAoL  ZsmmmygbgdL[6]. 39MdmC,
3bMdow0s, MHM™I  39000WM30L900560  3oLEGIIEMTOIE  Tglodwrgdgwos  obgzomatIgL
1533963bol IMBLsDBPZMY 530030190056MdOL LOALOZbY, Foasd EsdsO bo®molbol LgMmbmwo
396M306030Lob domoo bomolbol s3030L9005bMdOL LgMmMBMwo 356E0bMAoL gobgzoms®mqds
QIIVBEGHMOJOME0 56 SMOL. oM sTobs, M350 333093500 50b0dbmEn 3560 E0bMAGOL yma3ls

M6 ©9M3000909 BBMWMmA0s©, OHMIGmsE gosBbosm  goblibgegzgdmewo dmwg3IMHo
36OHMBOE0O.

3ML9dMBL AMLOBEMYOS, MM 15339MEbOL FoMsEo boolbols s3m30L90056MmdOL LgBMmbmwo
39030bM3900 30560©Jds BoEm30L dogols 930009w0dobysb, MMAEs, BMLEHO Zsmmyqbybo
XIO-XIJOMO0 M3bMBd0S[7]. 58 FbOBOYOL Fbo®l FgML Lbbgosobbgs 33930l F99900,
OIUTSATION dobg3z0ms3 BsB3969000, OIuYs! 9529W0MO© 36OHMB0E9d3H03M0
LoE30bMmMmBMOgdBHMTool Bs@o®mgdol d9dpamd, BRCA1/2 393s3ool ds@o®mgdgeo Joergdols
Bom30L Jorgddo osRbmLG0M©Ids Boerm30l Jowrol 0bEMs930m9 MmO IB0sBYddO[8].
39O 530Ly,  Fowm3oL  Jogrol  LYEMBME  JoOEOBMAGOLY s Fosero  baGolbol
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53030L90056MdOL LgOMBME 35ME06MIGIL bl BLAI3LO FMEY3MWMOHO 33EOEGOJOO,
(53 J0MOMOIPIE 25dM0bsEgds p53 99gbol 3M@Eo3090d0, MHMIgdoi 03BM3olEMmJodow®ms©
306905 OHMYME 3 Jobo LOWMWO O39MAZS 9B FoMdo 9JudMLOs[8]. sMLYdMBL Fmboz)dgdo, MmA
p53-0l Fo6do 9dudmgbool ddmbg x69gdo bdoMms s00bodbgds gGsgrm3ol dool 13mbgddo,
BRCA ULGHo@dmbol  00vbgeg3o,  GMmIgelbog  w99m©gdgb ,p53  bgwfg@sb®.  ©g@Eewmemo
09996m30bEHMJodomeo sBowobom bsbgzgbgdos, M p53 bgwfighs M30Ms@GHLs© 500bodbgds
Roem30Lb  doeol  BmBoLYIO  EIOMWMYdYdT0,  gobloMPOGdom 30 9E[EB[oTM36
L93OIAHMOMW)  MXOIIdI0 @S  0go  sbY3g bJoMo  a3b3wWYds  Bowm3ol  dool
06359300906 350306085006 sLmE0s305d0[9].

0O bbols 356doeBg guGm™maqboll Bg9mddggds 3mosHBEMmYdS Lo3zzghEbol st Eobmdols
3963005609008  gMo-9h 36003690 M356  gBHOMWMA0NEH  BoJBHMMI©.  JOM-9OMO
O MmEOM™0bgwo 3319300, 6563960005, HMI 306 3MWSE30MEMO 96/ in situ {o®Imddboero
JLGHOMYGb0  300E0ZMN  OMEL SO gdL  Bs3zgmHEbggdol  Lodbogbols obooMgdsls s
3MMMIB0MYO530, BOOL LEHOTMES30005 S 33M3GHMDBOL 0630806M09d0L BT > GdIOm. SOEF0Y
olg 093600 06RMMTs305 sOLYOMBL, JuGHOMABOLs (ER) 0o 3G:MmqLEgM™bol 93933 ™®mqd0lL (PR)
9gb3Ggbool Mmbol dgliobgd Lo339MGEboL LodLogbggddo 6 bmMTserME 1s339MEbOL IRIMS3
930009w0v9ddo[10].  Bobggz®o-MomEqbmdmogzo RT-PCR- ol 359myqbgdom, Lau o 3e0gaq0ds
9$39698 ERat oo Erf mRNA, 5939 PR mRNA- U 9du36glios bm®maswr®mo 1s33903Ebol 8g3s6e30
930M9OO  MJXMJIO0L 30MH39ws©  JMNWwGHMgddo. ERa- mRNA g9Judéglool bmdoge@o
9993060905, MMIgabsg b sbeogl PR 9dud®glool 83390060 8993060905, 500b03bgdms
153390 3bol 39M30bMTol MY OIME bsbgddo, bmEsmMo 5339MEBOL IBMOZ 30
MR 09006 Jgomgdom[11]. Lee s 3mgaqdool dmbszgdgdom sbg3g bsB3gbgdos,  MmA
153390 3bol LodLogbol Fgdmbgzg39d0L 86% IdoMO 0gm ER- By, 50% 3mbBo@omdo PR-by, o
45% 3mMBoGH0MHO MmOM03g omsbbg. bbgs 33193580, PR 03mbm3mbo@omdmds ©sgodlo®ms
dmbsDBE3Mg 5300305930560l LOALOZbgMS MIMSZEPGLMBST0, bmerm 15339MEbOL 53M30L9d0sbO
LodLogbggdol MoMJAoL yzgws (93%) Fgdmbgzggzs wsdygmaomo oym PR- bg. Lszggdabol
39030bmdol bbgoalbgs 939303908 dmMol, ERa-Bg 08996m3olGmdodon®mo 3mBo@or)mmds
50060365 LyHMBYWO 5EIbM SO EF0bMA0L 97% -To[12]. DMAOgOHMTs 3309350 30 396 J9M3w0bs
d0gmo  30mMH9o30s 15339M3EbOL  39M306MAgdoL  3MMmyMglosts s PR s / o6 ER g960l
99L36MHgLoSL FMEOOL. GuGHOMMYI6OL S 3OMYJLEHIOMbOL CYEI3EHMMYOOL 9dudMglos FGogrm3ol
dowdo s 8smo 3930060 1533903EboL  LoALO3bggdMD 08539  353096GHT0  b53EYdIOS

d9LHogeoo.

LodMWMmME JGbdEgdg0s 503608bmm, MM 1y339MEbOL LgeMmbmEo Js6Eobmdgdols
350M9b9Ho X gM-xgOMdom 0lg3 HoMdMmogbL 33eg30L Bogsbl. dgmMgls BbGOZ, sbodbmwo
©3H05690900L  3oMqbgbols glfogesl oo 8608369wmds 9boFgds LfimMo 3wwobozm®o
dopamdols  899w9ds3900Lom30L. B396 BoBbs  ©og0oLsbgm, MM Fgagqlhogws LszzgdEbob
39030bmdgdol  doMomoo  3gHobs s  d0dYdecy  GBowm3ol  dowol  BgbmEHo3MMo,
3OHMEORIMSF0I0-53Mm3GHMHBO0, 3mOHIMEMWwO s 393H9MHMY 6 MmdOL obslosmgdargdo.
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dsbogns s F9OMOYdO

153300930 sbiogs

1533093590 3°dmygbgdmero 0gb6s 35390LMbogoE0MYdMWO 1mOdoeobdo
©5B0JLOMYOIMWO S 356M55306d0 Bsgo0dgdmo Jumz0wm3zs60 derm3qdo s 39ds¢Mmdlowob-
gbobom  Fgmgdowo  sbomegdo,  OHMamOE  Bs339MEboE oy Bowrm3ol  Jowosb.
1533963b0D 50gdME0 FoBoEs FMOES3S 8999y BMBMEMY0gdL: by339MEbOL LgBmbmwo
dboBO3Mg  9530m30U90056MdOL  Lodbogbg (n=90), @BSO bIGOLLOL  530030Lgd0BMBOL
LgOMDMOo 350E06MTs (n=72), Fose0 HBIMOLLOL 530030L900bMdOL LgPMmbMEro 3560 E0bMIS
(n=48). yz9ws Jgdmbgz93sL M6 sbars 08539 353H096EH0b 50O Boewm3ol dogro (n=210)
3995¢)mJboob-gmbobom Fgmqdowo sbsmgdo Jgxslgdo s O0sABMLEHMIIMwwo 0dbs
M0 ©59MY300JOJ0 3500MEMYSbsBHMIoL Joge (.0 s 8.p.). 533930 ol FoEM3ol
30w0sb sdmFMoco ogbs SEE-FIM (Sectioning and Extensively Examining the FIMbriated End)
3OMGHM3MEol Jobgzom, HmIgwos Fo0Mmogbl gserm3dol dool gmBosbo admemgdgdols
59mFOH0l 139305 ME FgoMmEL s 90498539305 GoermIol Jogrdo Ls339MEbol by mbmwo
LodLo3b99gd0L H0bsdMMDdYIO WIHB0569dIOOL YEIMMO TuFogzerolsmzol.

LGHobIOGHMo 03Mbm3oLBHMJodow®mo 3MHMEIMMH0m gsdmawgbowo odbs d9dwgyo
956 396g00:  3MMMORIOH30o FoM3gho - Kib7, s3m3GHmbmeo dsm3gmo - Bcl2 s p53,
3mM3IMbo M9393¢™M9d0 - ER s PR, gdomgemmmo 35039600 - CK7, d9H9gbJodmdo 356396900
- 300963060 @5 35¢0MgE0bobo. 0dmbm3olEmdodomdms Fgmgdowro dobgdo Fggslicos 10
db9390mdolL 3980, x200 25000@YdsHY MO0 TMY3000YOIE0 3500MMYsbIEGHMIOL (.0.
d.g.) do96.

0996m30bGMmdodonmo 390390930l 9dudMglool MomEbmdMogzo  dmbsi39d900
3obsfogdmmo 0dbs Lo xMxdo Fo0396M-3MBOEH0MMO MK MIIOOL Mom©Ybmdols dobgwz0m,
390930 9900MEOM: MOMMYME0  o639MHoL  Jobodsgrmmo s Fogdbodormo  gJudmgliools
953969090 BsfigMoo 0dbs, Mmames 15339M3EbOL  IB0s6Yd9dT0, olg Bserm3ol ool
©H0569090d0. MHobmdMmoz0  dmbs399900lL  dobgzom, dobodscryMo s Fogdlods IO
30D0EGH0OMIOL Qom3zsobiobgdom, asdmymaomo 0dbs 3503960900L 9dudMglbool Lsdo Xm0,
396dm: 3OMEWORBIOS30I0 ©d 33M3GHMBYOHO Fo6 39609008 9dmbg935d0 B0, BodoEM
@5 3500 3OMMORBIOS3049)e0/53Mm3GHMBMMH0  0bgdlo, bmerm  bsMbgbo  ds6m3969d0L
39000b393580 93500, LTS M S BoLHEO gJu3MLOS.

5053565993 dmbs39990L Mol 3538060 dglfogowowo 0dbs 13gMHTsbol ®sb3reo
990000l 459mygbgd0m. X39Ol ImEOOL Fgscgd0mo BsoBo Bsdo®ms 3ML3o-3s¢nol
AILAOL godmyggbgdom. UEOGHOLEH03MNO0 BseoBolomM30L godmygnbgdmwo odbs 3Gmacmsds SPSS
V20.
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8900900

39308 ool 3mBgdOL 30UEHM350MEMA0YOO 459Mm3Z3g30L F9IAS©, FodMm3w0bos
60 LEbBOL JOMOMSO WIH0sHGds: BLYOMBLIEO 0BEHMIG30MYIMHO bYW DS s LYOMHBYWO
39030bmas in situ. mboBOZMY 5330193056MdOL LgBmbBIEo Lodbogbggdols dJmbyg 3530963 9gd0L
Roem30L dodo 10/90 89900b393580 259m3w0bos BgMmbrwo 0bEHMsg30mgEO0o Bym3wsbos,
boem 4/90 99dombggzedo Lgdmbmo JoGEobmds in situ. Bs3ggdEbol sdsEo bsdolbols
53030L90056Md0L LgBMBMwo 3560E30bMAgd0l Jgdmbggzsdo Bowrm3ol dowdo s00bodbydms
15/72 Lgerebmewo 0b@GHemoegdomgmmm®mo Bgmdwsbos s 8/72 LyHmbmwo JoMEobmds in situ.
1533963boL  Fooeo HIMOLLOL  5330L9305b6MdOL  LYOHMBMYWo  JsME30bMIgdoL Fgdmbggzsdo
Rom30l doerdo $00b08dbgdm©s 3/48 LgOHMBo 063930009 Ho Bgm3esBos s 15/48
LgOMDMEo 3oM30bmas in situ.

3bMowo 1. gserm3ol ool @sH0sbgdgdol dobsfowgds Lszgzgmabol LgHmbme Lodlogbggddo.

My plos g Tuglsl bgBmBeeeo
ob@Magdomgrmto | goMgobmds in N
bymderobos Nite situ, N/%
BmbsBerafn sgongobydosbemdol LodbogBy 10/11.1% 4/4.4% a0
@adarn bufolbol sgongnbgdosbmdol LgBmbmmo 36E0Emas 15/20.8% 8/11.1% 72
dupamno buBolbol sgangolgdosbndol LgBmBmmo 336E0bmas 3/6.25% 15/31.5% 48

1533963bol LydmbBMo Lodlogbggdols 0dMbm3olEmdodom®mo gsdm3zergzol d9wgRs©
3990300609, ®MI dbsBOZOHY 530030193056MdOL Lodlogbygddo d3GMMmEoxgMsz0wo 0bwgduo
86/90 (95,6%) 890mbgg35d0 0gm ©dso, beerm 4/90 (4,4%) 900bggz5d0 LodMowrm. B0
bo®molbbol  930030L93056MdOL  LgPmben  3siEobmdgddo  12/72 (19,7%)  89dmbggzsdo
3OME0GBIM5300 06gJlo 0gm dswo, 42/72 (58,3%) dgdmbgzgzsdo Lodrgswm, begrm 18/72
(25%) 8900mb3935d0 FooE0. Fo@seo HIMOLLOL 53W30L9d05bMdOL LyBMbBME 39M3E0bMIgdT0
16/48 (33,3%) 990mb3935d0 3OME0RIMs30wo 06@gduo oym Bsdrgswwm, bmwm 32/48 (66,7%)
99900b393580 Bomoe0o.

33m3GHMBMO0  0bgduo  FmbsbE3zMy 930030L90056MmdOL  Lodlogbggdol 12/90 (13,3%)
99000bg935d0 0gm ©sds00, 68/90 (75,6%) d9dmbggzsdo Lodwgswrm s 8/90 d9dmbggzsdo dsmowo
(8,9%). ©5dseo boMolbol 53m30L98056mdOL LgBmbME 356306MIgdT0 S3Mm3EGHMBYOHO 0bwgduo
26/72 (36,1%) 99000b393500 0gm ©sdsen0, bmem 46/72 (63,9%) 9990b393580 Lo, 350oe0
bseoLboL  53030193056MmdOL  LYMMBME  350306MmTgdT0  53Mm3GHMBMOO 0bgduo 36/48 (75%)
99000b393580 04m 50, beagnwe 12/48 (25%) d900bgggzsdo Lsdrgsem.
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gb®owo 2. 3OMEORIMSE0I-53M3GMBMM0  FoM39M900L  gobsfowgds  Bs339MEbol  LgGMmBe
Lodlbogbggddo

Ki67 Bcl2
@obagno [badumagrm| Baesgro | @odogo [Ladwaeem| dopagro
dmbiBergmn sgomaoligbosbmdols bodbogby 86 4 0 12 68 8
©adaemo bafmobboli sg0:90L700:bmbol 33fzobmds 12 42 18 26 46 0
daosero Bafobbols sgon30LgBosbrdol 30 Eobnds 0 16 32 36 12 0

3m6HImbmmo 93933 ™MHgdolb  0dMbm3obGHmdodomEmo  godm33wg3ol 9 IYRO©
399m3wo0bs, HM™I 15339M03boL LYOHMBME FMBLDBEZMY 930030L9d05bMdOL Lodbogbygddo ER
0609Jbo 0gm ©sdswo 6/90 (6,7%) 9dmbgg35d0, bLydrsem 72/90 (80%) 990mbg9g3500 s FoMOEO
12/90 (13,3%) 990b303580. @050 bsGoLbol 5300305900560l BgHMBYW 356306magddo ER
0609gbo 0ym sdseno 24/72 (33,3%) d90mnbgz93580, beagnm Lodwgsenm 48/72 (66,7%) 99dmbggzsdo.
35050 ba®olbol 530030L90056MdOL 3560 306MmIgddo ER 0bggduo 42/48 (87,5%) 890mbggzsdo ogm
Q505¢0, bmerm 6/48 (12,5%) 999d0bgg35d0 Lodrom.

PR 0bgdbo 8mbobrg®g 53030590056md0l  Lg®mBe  Lodbogbggddo 4/90 (4,4%)
9900bg93580 0gm 050, 78/90 (86,7%) 890mbgggzs8do Lodwgswm s 8/90 (8,9%) 99dmbggzsdo
o0, QSO ba®olbol 930030190056MmdOL 3560 306mIgddo PR obggduo 22/72 (30,6%)
09000bgz935d0 04m 050, bmem 50/72 (69,4%) d90mbggzsdo Lodwsm. dswoo bsGolbols
53030L90056MdOL 350 306Mm39ddo PR 0bgjuo 44/48 (91,7%) 9900bg935d0 0gm ods¢n0o, bogom
4/48 (8,3%) 390mbggzsd0 Lodmoem.

3bMowo 3. 3m6HIM6Mo Hg393GMMJd0L 9Ju3MHgLo0L Qobsfowgds BszzgmEbol LgHmbmew Lodlogbggddo

ER PR
@odaeno [badwgagne| Bogogno | Eodogro [baBwgaenm| Boparo
BmbisBerytn sgogoligbosbmdol bodLoghn 6 72 12 4 78 8
qoadaero BafMolibol sgongobigbosbmbol Jatinbmads 24 48 0 22 50 0
damosero Bafobbol sgong0L)BosBrbol JofEobmds 42 6 0 44 4 0

CK7-0b 94udMgbos 3mbsBmgmg 9300309006md0L Lodlogbggddo 18/90 99dmbggzsdo oym
Lodmoemm, bmwem  72/90  99000bgg35d0  Bo@oo.  ©dwo  bo®olbol  930m30l90056Mmd0ol
390 30bmdsdo CK7-ob gdudcglbos 12/72 90mb393580 0gm ads¢0, 46/72 8990mbg9g3580 Lodwgsrm
o 14/72 890mbgg3580 Fo0o0. 35050 bs®olbol 53030193056Mdol 35M30bmdgddo CK7-ob
99b36gL0s 10/48 J98mb393580 0gM sdsO, beaerm 38/48 J9dmnb3z935d0 LMo M.

300963 0bob 9JudMglios FmbsBO3Mg 530030L9005b6MdoL Lodbogbggddo 14/90 dgdmbggzsdo
0Y® 3050, beaewm 76/90 9900b3935d0 0gm Bsdwgoem. dswo bseolbol 53030L90056mMdoL
39M30bm3gd830 303963060l  9JudGglos 42/72 FJgdmbggzsdo ogm  Lsdweerm, bmerem  30/72
99000bg3935d0  8oo0. oo BsMoLboL  530030L90056Mmd0L  LodLogbggddo 303963060l
99L369L0s 12/48 Ja8mb3935d0 0gm LdMsEM, bergnm 36/48 J9mbz93580 Fomoo.
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39w9BH0bobol  gdudcglios  AMLsDBPZOY  530030L9d06MdOL  Lodbogbggddo  18/90
9900b393580 0ym Vo0, bemem  72/90 Jgdmbggzsdo  Lodwerm.  ©dso  baGolibol
53030L90056MdoL Lodlogbgqgddo 35eE9gEH0bobols 9dudMglos 40/72 F90mbggzsdo ogm Lodwowm,
boeom 32/72 890mbgzg3sdo  Fo@oo. do@owo  HaMolbol  93030L90056Mmd0L 356 306MmI9ddo
35eM93H0bobols 9dudmglios 14/48 G90mbgg3590 0gm Lsdmsenm, beenm 34/48 999mbgzg3580 domowro.

gb®owo 4. CK7, 309963060l s 35¢M9E0b0bol 9dudcmgliools asbsfoergds Ls3zzgdEbol bgHmBye
Lodlbogbggddo

CK7 3009763 0bo 3aemgdobobo
B0 |sdugagnm| Boseo | Eodogro |baBwsgne Bopsmo | Eodagro |Lsdwagaem| Bopago
BmbsBEO3M] s3030LB05BMBOL Lodbogby 0 18 72 14 76 0 18 72 0
b0 bifolbol s3og0lgoosbedols juEobods 12 46 14 0 42 30 0 40 32
dogacro bamolibol s30030L7006mbol 36M306mas 10 38 0 0 12 36 0 14 34

Rom30L  Jogrols 0dbm3obBmdodown®mo 250m33wg30L F9gRe©  Fodmzwobs, MHmI
Rom30L doerol LyHMbBME 0bEHEMS930009E ByM3WsB0sdo 3OME0RIMsE30MEo 0bwgdlo
6/28 990mbgzg35d0 0ym ©sdse00, 17/28 890mbgggzsdo Ladmowm s 5/28 d9dmbggzsdo dowowo.
LYOHMBME 0bEM5930009ME 3560 306MB5d0 3OHMWOGIM 30w 0bgdlo 8/27 G9dmbggzsdo ogym
300, 12/27 9990mb393500 LodMsErm S 7/27 90mbgz9g3530 To@oo.

33Mm3GHMBMm0 0bgdbo LgBmbMw 0bE®s930mgEME bgm3wsBosdo 7/28 F9dmbggzsdo
0ym  sdswo, 15/28 Ygdmbggzsdo Lodoserm @s 6/28 Fgdmbggzsdo dowoo. LgBmbye
06359300906 35030603580 53Mm3EHMBMMH0 0bgduo 12/27 G98mbggzs80 0gm sdswo, 11/27
999:bg93590 LS ™ s 4/27 F9mbgz93580 Toso.

ER obgdbo ULgmmbmm ob@mogdomgmné Bgmdwmsbosdo 11/28 89dmbggzsdo oym
5ds0, 12/28 9gdmbgzgzsdo ogm Lsdrysem, bmem 5/28 dgdmbggzsdo dswswo. ER obogduo
LgOHMBME  06GHMIG30MYME  35OE0bMmTsdo 18/27 Fgdmbgzgzsdo ogm sdswo, bmerm 9/27
390mbgq35d0 Lodmsm.

PR 0b9gdlo Lgermben 0b@®magdomgerme bym3esbosdo 9/28 89dmbgg35d0 0gm adoero,
13/28 990nb3935d0 0ym LsdMsem, bmwem 6/28 99dmbggzsdo domseno. PR 0bpgdlo bg®mbmen
06@65930m9gee 356030608530 16/27 99dmnbggzsdo ogm @sdsero s 11/27 89d0mbgzg3zs8o
LMo M.

CK7-0b 94u36gbos bLgOMBMw 0bEMmsgdomgume bgm3wsbosdo 7/28 dgdmbgglzsdo oym
5050, 13/28 89dmbgzg3zsdo ogm Lodwmogrm s 8/28 Jgdmbggzsdo dowsero. LgbHmbe
066593009  30030bmdsdo CK7-ob gdudtgbos 9/28 89dmbgg3zsdo oym @sdswro, 16/28
3900b3935d0 0ym Bsdwoem s 2/28 899mbg935d0 Fo0oo.

30096 0bol gdu3cmglos LYIOMBME 0bEH®s9309WME Bgm3wsBosdo 9/28 F9dmbgzg3zsdo
0Y® 050, 15/28 990mb3z935d0 0ym bydMsm s 6/28 Jgdmbgzgzsd0 0gm Jomseno. LYHMHBLI
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0635930096 3563060350 30996¢0b0L 9dLdMgLos 3/27 89dmbggzsdo ogm sdswo, 13/27
d90mbg93580 Lodwmoem s 11/27 890mbgg3580 domogno.

35eM93H0bobols gudmglios LyBHMBME 0bEHG 930G bgm3sBosdo 6/28 Ggdmbggzsdo
0Y™ 0500, 14/28 d90mbgq3sd0 0ym Lsdreenm o 8/28 890mbg935d0 0ym Foag0o.

3HM0o0 4. 086m3obGHmdodon@mo 3563960900l gdudMgliools 4obsfowrgds Bswm3ol JoEol sHosbgdgddo

Ki67 Bcl2
odomo |badyomm|Bomommo |@odao |badyeenm|dsmognn
bafmmByemo 0bGmagdnogemyma Bymdmatos 6 17 5 7 15 6
byfmmBPemo 3afmzobmds in situ 8 12 7 12 11 4
ER PR
@adao |badyammm| domogmo | @adommo |Lbadyeemm| Bomammo
bafmmByemo 0bGmagdnogemyma Bymdmatos 11 12 5 9 13 6
bafmmBYmo JafmEabmda in situ 18 9 0 16 11 0
CK7 30876G 060 3omMmyBGobnbo
@adao |badyammm| domommo | @adsmo |Lbadyemm| Bomoammo |Eodsmmo |bsdyognm|dsmagnn
bymmbyemo 0bGmag3nogemyma Bym3matos 7 13 8 9 15 6 6 14 8
byfmmByenmo gofmzoBmds in situ 9 16 2 3 13 11 3 15 9

bmEomo 1. A. 1533963bol mbsBw3zmYg 530030190056MdOL Lodlbogby, H&E, x200 B. 1s339603bol sdswo
bs6olbol 53030L90056mMdoL Lodbogby, H&E, x100 C. 15339M3bol dsmoo bs®olbol s3030L9d056mdol
Lodbogbg, H&E, x400 D. bm®dse®o x3sewrm3dol dowo, H&E, x100 E. gocom3ol doqrols bg@mboyeo
06@®5930m960 659m3wsBos, HEE, x100 F. g5¢wm3ol doerol bygHhmbureo 300306m0s in situ, H&E, x200

Georgian Scientists/do®mnggero dg3boggdo &. 4 N 3, 2022 77



G. ER 94u36gL0s g35com30l doerol 0b@®magdomgamé bgm3wsbosdo, THC, x200 H. CK7-ob 9dudtgbos
1533903EbOL  MBEBOZMY  530030L9305bMdOL  Lodbogbgdo, IHC, x200 I 3swEg@obobol gdudcmglos
1533903EbOL B0 baMOLLOL 530030L9305bMdOL Lodolizbgdo, THC, x200

29BLxs

B39b0 330930l  M30M39wgl  oBIBL  Fgoagbs  ga3gLfagers  Foerm3ol  dogrols
(33093900 153396 Ebol LBgOHMbBMwo Lodlogbygdols dJmbg 3530963 9000.

30LGHM3500MWMYPOMEIO 59M33¢930L 9IRS 50IMBB, M IMbOBO3MY 53030L90056MdOL
Lodbogbggool 15,5% Tgdmbgzgzsdo Gowrm3ol dowodo  sbg3g 9©0boTbgds  ZsMMEMAOIMO
330 9d900. 3960dmE d9dmbggzoms 11,1%-80 3wwobgds gserm3dol doerol LyHmBwywo
0699300960 69m3¢sb0s, bmem 4,4%-03o 30 bLygOMDMEo 39OHE06MIs in situ. Gog dggbgds
5050 BMOLLOL 53030L90056MdOL LgMMBM 3560306MIJOL, 500 SOLYIMBOLLL Foerm3ol
dodo  3omMEMA0MMHO (3300 dqdol  8dmbg  F9dmbgzgzgdol  MomEabmds  Mm®MBoygds,
LgOMDME  FMLOBEOIOG  930030190056MdOL  LodLogbggdMsb  FgsMgdom - Lgdmbmwo
06¢®5930090m0 6gm3wsbos a3b3zwgds 20,8%-9o, bemwrm LyHmbmwo 3sGEobmds in situ 3o
11,1%-80. 050000 bsGoLboL  530030L90056MdOL  LyOHMBMYWo  39ME0bMIol  Jgdmbgzggzsdo,
R5M30L J0ET0 3500MLMYOMO (330 G0Jd0L X530 LobToMg b MYdOm 2-X 96O MBOM
39(®05 300069 050 HMOLLOL LyHMBMEO 35M(306MTgd0L Tgdmbz935d0 S 4-X 9O ROM dgEo
300069 dmbsBO3Mg 9330L9d056MdOL LodLogbggdol Jgdmbgzgzsdo. oM@ sdols ImMLsHLzmg
53030L90056MdoL LodLgbgxdOL s BP0 badolbol LyMmbBEo 356 306MIgdOL Tgdmbggzsdo
93390005 FoMdMBIL Roerm3ol doerol bLyHmbBMEo 0bE™M9309wOO 35GE30BMIGd0, bmerm
oo bamolbols  53030U9005bMdOL  350306MTgdol MM Fgdmbgzgzoms  SOLMEWYED
wd9GHIuMdsL  FoMIMoagbl Boewrm3ol dool LgHmbmwo JoMEobmds in situ, Gog SMOL
09000b3935m5 31,5%. o eo@Msdo d6Megs GOl dmbszgdgdo BRCA1/2 dwEsgools ddmbg
Joegddo 3OHMBoMSJGH03M0 LoEr30bMmMmBRMM9JEH™B00l EOHML Bosgrm3ol dogrdo sMLYdIMWwO
0665930090 69m3eoB0gdol 99m3zwgbols dglisbgd, MmAgwoa, Gmam® (oo F950y9bl
99900bg935ms 0.6-6%-L[8]. B39b 30639 gdds T930Lfogwgom 1s339MEboL Lbgsalibgs LyMmbywo
Lodlogbggdol F9dmbz935d0 Msbs>MBYIMWO D0s6YdYdOL YEHIW MO QB[O Bserm3ols
dogdo. Bg9b0 330935 5QsLEHVIMGOL, T FoOHDESE SMLYGOMBL Q50339790 35300600 Bs339MEBOL
35050 BsMOLbOL  53003090056MdOL  Lodlogbggdls s  Fogrm3ol ool LgBH B
©H0569090L FMEMOL, Mo 259M3w0bEs §9MGd0MO 650D byg3d3zgwBy.
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Emls:-"bg?aﬁg bmnhgbml‘imbnh @B bamolibols sgonaolgdesBebdol  Bparmo bimalbols sgongaligbosbedol
LigFereremo gafigobeds LigFermero gafEobods

= Lyt oBMsglomgeho Byedesbos M lgfbrmo 3aheeBeds in situ

wn

30585 1. 35¢m30L ool sB0s6IBYOOL 2obsfowgds 1s339MEbOL bbgsalibgs baGolbol
930030190056Mmd0L LyHMbmeE» Lodbogbggddo.

B39b0 330930l  oBoblL  sbgzg Fgoagbs  Fga3gLfeges  15339MEbOL  LgHMBEo
Lodbogbggools s Boem3ol dowdo  MIBssOLYdMEO  EsH0sHYdYPIOL  ZOMEORIOHSFOE-

330m3GHMHBMG0, 3mOHIMbMwo ©9393GHMMJOOL s 930 Y ME-09HgbJodMMo Bobolosmgdwgdo.
3MM0xYH30o JoM3gMol Kib7-ol dglfogerol bsgmdzgu by 290mgwobos, MM FoMowo
3GM0xgMH53009wo 06gduo 500bodbgds Bs339MEboL Fomseo BsMmOLbOL s3030L9d0s6MdOL
LYOMBMEo 35OE06MIgOOL 66,7%-80, 35006 OMEILSE FoHEO 3OHMEOBIMS30o 0bogdlbo
3w0bgds  Boerm3ol dool  LgmMBMwo  0bEGHGMsg3omgwMo  bgm3wsbogdol 17,9% o
LgOHMBMEo 3oOE0bMTs in situ-l 25,9%-00. Gog Tggbgds 53m3GHMBME FoM3gML Bcl2-l dobo
99L36MgboOL  H35MY3S Y39esBY bJoMos 15339MELOL  Foogo boMolbolb  s30m30L90056MmdOL
LgOHMBYE 3560306m37dT0 (75%), 3580 OHMPOILSG Bom3ol 0bEMSI30MYEME Bgm3EsBosly s
39030bmds in situ-8o 00 390930 033050005 s 8950096l 7,14% o 44,4%-1 Fgliodsdolo.
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@adagwo LaBrmagom damamo QadITID LaBmoeme domaeno
Ki67 Bcl2

=]
=1

B 15 339MEboll 3rlisBrg) sgmzoligdosbembol Lodloghy 153396300l adaeeo batobbol s3mgolgdosbodol JoMiobeds
s 3396 bob amacro batolibol sgmgoligdostindol JaMEobeds @agrrdol dogroli LgHnbaero ob@fojsomgernfo Bymacra®os
B gacnasol Bocnob Lgfemero JaMEobiods in situ

30585 2. 3MMEWORIMHS30E-530M3GHMHBMOH0 Fo039609d0L gobsfogds Lo339MmEbol s Bowm3ol dogrols
bbgsslbgs ba®olbol sBosbgdgddo.

3mMImbMro ©93933H™Mm9d0L ER s PR 9Jud®glools 8993060905 96 bLHvyamo o363
500603690M@5, 153390 EbOL oo baMOLbOL 53030U9305B6MdOL 350 E0bMAgdOL 87% s 91,7%-
do glodsdobo@. Bom30oL ool EsH0sbgdgdol dgdmbggzsdo 3mMImbrwo MgiE93EMMYdOL
qdudGgbools 8993060905 b 39035  900b0TYbgdms  LgBmbw  0bEHMmsg3omgumEo
69m3@sD09080 MmO IO MBOM B530gd0 s LYOMBME 35M30bMIs in situ-do 1,5-x96 MBOH™
Bogergdo LobdoMom. (36mdogros, GMI 15339O3ELOL  LyOMBMEo  35G3E0bMIgd0, OMId0;
boL0smMYd0s6  3MOIMbMo  MY393GHMMYdOL  Fomoo  9JudMgloom  boliosm©Yd0sb YMBOM
©OPJO0NO 3OHMYPbMBom, B5d0b MMEILsE 50b0dbMwo M93E73GMMOOL Fa830MIOOL 96 3563
SbMEomEgds BodbogbMmo MXMIJOIIOL FMIMHMIOLBIMOBMBOL FMTsEYdLMb ©s MBBM
536M9L00o, 0635B0MEmO 35ME06MAOL s F9ELBHIBYdOL A9B305MGOILMSB[12]. o3 ggbgds
Bowm3ol dowl ER s PR gdud®mglool 999306905 51939 900bodbgds dsmsero  baGobbol
53030L90056Md0L IB0sbYdgdTd0[13]. B3zgbo 332930l FgYagdo FoMMOMYdL, MMI 9HMO S
093039 353096306 50900 15339MEbOL 39ME0bMAgdo s Bogrm3ol Jowol EsBosbYdgdO
d9dobggzoms  30-40%-8o bslosmgds Abasglo 3m®mIMbMwo 3OHMmBowom, Moz Tgbodgrms
©5353000909o  ogml  Bs339MHEbol  Lodlogbggdol  Bserm3ol ool  IH0569d9d06
3963000060905b000. 53  BMLIBEOYOIL 300093 MBOM  58YsMYOL  S©boTbM Db Yd9dTO
930009 O0 s 99bgbdodmemo  8s6396900L  9Ju3MGLOOL  M530L9dMmGDYd0.  9G30MYLIOO
356 3960900L  qdu3Mglool gdE0Mgds s dgHBgbJodmGmo 6390900l  9Ju3MgLoOL dMToEgdo,
MmO 3 Habo s1939 SLME0MEYds LoALOZBMMO YN MYOYIOL MIMSMBOL 1IBIOOL 2oBOILMIB s
2obLobgdsbeb[14]. B39bL doge glfogerowo 89dmbzgzgdol osbermgdoom 1/3-do GmymOs
153396 3boL oo bsBIOLLOL 530030L9d056MdOL LoALO3b99dT0 OLY Bserm3ol Jogrol LgeMbwmwn
©3H0569090d0 500608bgds CK7-0b 94udMglool 360d369emzsbo 89d306mgds s d9BgbJodmMo
356 3960900L 3089630060l s 35¢M9EH0bobol gJudmgliools dmdsdgds. B39l bgwom sGLgdEo
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9mbs398900L  Mobobdo, B3zgbo  33ang3s  MOL 3060390, MMIJToE OIGHIWIMS  SMOL
d9gbHogeowo  Bs339MEbol  LgOHmbmwo Lodbogbggdol s 02039 35309630  s©gdMEo
BoM30L JoErol sB0s67dGOOL 3OMEORIMIF0W-530M3GHMBO0, J30mYEv&-89HgbJodmGo
@5 3mOIMbM0 ©9393GMMJO0L FobslosmMYdgdO.
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B 1i5339Mbol ds@sero batfolibol s3m30lgdosbrdol 3aMEobnds M goermdol Gocrol LyHntmero 0b@Magsongrmto Bymdcraos
B @sereadol Bogmol Byfmbmero 356Eobmds in situ

8M5gs 3. 3mOmImbmwo M9393GHMMO0L  gobsffogds 15339MEbOL s Bowrm3ol Jogrols bgowslibzs
boGobbols sB0sbgdgddo.
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@abagmo LoBmagom damaemo @adaemo Lsdmaenm damacro @adaro LyBmacme damaeoo
CK7 308963060 Joery@obobo
B 13533953 bol BmbsBrghs sgmzoligdosbmdol bodlbogby B Iy 33963bol sdsero BaMolibols s3m30lndosbmdol 35Meobrds

B 5339M3bol Bsgas¢ro bsfolibol sgmzolgdosbmdol Jstpobmds @oerm3ol Sogrol ByfnBrero obgfsgdomgerm@o Byms3gsbos
B @acrnsol docrob Lgfomero JafEobieds in situ

3Msxs 4. CK7-0b, 300963060l s 35¢006Mm9EH0bobols g9bsfoegds Ls339MEbol s Bswrm3ol dogrol
Lbgoslb3s baMolbol sb0sbydgddo.
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31336900

B3960 330930L 8909390D9 oYM HMdOm TglsdegdqeE0s 3035M9EM®, MHMA Bs339M3E0L
LodLbogbggdol Jgdmbzg35ms LB Mgdom JMmO JgLsdgEO 9353806 JdME0s BoermIol doerdo
LYOMDMEO PIH0sHJOGOOL SOLYIMBLMD S Tguodems gl 99356513690 Ho®dMoygbgl doo
Pobodm®mdg  ©IH0sbGdSL. 53 FMLIBEOYGOSL  5TYsMgdl ol Bmby3gdgdo, Mmd F9dmbgzglzom
@oobwmgdom 1/3-do  bs339M3Ebol  Boswowo  bsGobbol  5300301900sbMdol  Lodlogbggdo s
Bom30L  dowol  LgAmbHBMwo ©sHB0s6gd9d0 BIL0sMYd0E  TRo3b0  FOMEORIMS(30v-
33Mm3GHMBMGm0,  930mIMH-d9B9bJodnMmo  Fo6396gdol s  ImOIMbMwo  M9393GHMOmJOOL
9gb3Gglool 3OHMBOWOm.
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Comparative analysis of the immunohistochemical expression of proliferation-apoptosis,
epithelial-mesenchymal and hormone receptor markers in serous ovarian carcinoma and

matched fallopian tube
T. Dzotsenidze!, A. Gvenetadze!, M. Gachechiladze?, G. Burkadze?
1Iv. Javakhishvili Tbilisi State University

?Tbilisi State Medical University

Abstract

During recent years, there is an accumulating evidence that high grade ovarian carcinoma is developed
from the fallopian tube epithelial lesions. However, this subject is not completely understood and still
represents the subject of investigation. We investigated the histopathological and
immunohistochemical features of fallopian tubes from the patients with serous ovarian carcinoma. The
results of our study indicate that in nearly 1/3 of the ovarian serous carcinoma cases, there is the
presence of epithelial lesions in fallopian tubes, which might indicate the common origin. In addition,
the expression of proliferation-apoptosis, epithelial-mesenchymal and hormone receptor markers are
similar in nearly 1/3 of matched fallopian tube lesions and high grade serous ovarian carcinoma. Which
represents additional evidence of the origin of high grade serous ovarian cancer from fallopian tube

lesions.

Keywords: Ovarian Cancer; Fallopian tube; Preinvasive lesions; EMT; Hormonal Receptors;
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8096 965 B0mMZ5ml 30M0E03Mw Fgi3sligds (RobHgmdol 3G03E03mwo Fgzslgdol g@Es3ol
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65009 8m3gboll 3035MH IV TIMI0IOIMGOOL HMLYIMIOLIL bbgol JogH 03039
dm39bols 0dsmr 630G MH0 9™ 30©YdIMgdol B3969d0LsL 0boz0d0 5IM(396gds
3MBEH®LGHMEo© 6929300 Jgz35B9ds.

506050, 356(ymdoLgMmo  3OHMEILYdOL  JWSBOIMOO  CMP03ZS OITMI0WIOMEIGOIMS
090999953900l @5 domo Fgx3sLgd0l Jgdmbzgz908o d9bs®RMbadmEs© Mbos Bsomgawwmls. Bg9b
8096 LomdMOL FgMEPO” BoGIMGOMEds 33¢9390ds 80 30L30MBY sB396s ob, MMT M3wdE03
439 35m9b0 oMYmBomI© F9Bsligdmewo dmzwgboll d0ds®mo godmbode ByoG®moM
593000939 gdsls 500d358 HIO0M TMIOIOIENGISQ. ST IBEHWOEIdS BgIMmm
Dom0mpqboe o M35Lshobm 90fgHoE IMBsBMYGOsMs FoOMYOIEMDs. MHMYME [ Bosoeo
Bobl N1 Bobodosb, 53 dmlsbOmgdoms Tbmem@ 30DMooboMgdss 30 ML LOYIEos©
b5305M0lo  0Fobmgzgol, MM MO30LMIZIE  (3boo  BsoMZoml  0bogool
05830009319 9gdsLmb (gobfigmdol 36033690 m3z56 BMOTsLmB) 393806930 3O MEgLYdOL
SbLBoL FoMdmagbowo 356MH056EHOL 59335¢IOMds, LoLHMEg @S 9MH0bI5IEIRMOMOZ0
bobosmo.

B90mbligbgdmeo  2obfymdolgmeo  dmgzewgbgdol  sblbol gMmy3z5M0  AlAs3LYds  Lbgs
3063393309000 53  9m3egbgdol  sLoblbgws  FoMdmyqboer  FmlsBMYdgdmMb  Fgodargds

39(HY390909L FBMEME s FDMEME 296{ymdol MgMMOoL IH53coldmI (339 MdOLS s dg@o
5009335¢OMdOL  LoloMggwmE,  OMIJWLsg  3mDBoEogdl  MBYsmgdL ™m0 BHIMO©

LGNGO M0 BBsT96EIOHO BLOJMEMAO0MGOO 356mbgdo.
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1. 650653300 Jmmo. 356{Ymdol Gm®ToMmgds s LYBLMIMEMOIEO sdEH0gMds. - fopb.:
99b396M0d96E M0 33¢93900 296(ymdoL BLoJmEMmynsdo. Mmdowobo, 1971, a3. 90-98.

2. 3m®Mmdodg gomM0. 256(ymdol 0b@HgacmoEomeo dmbgds. 3. brn®ms30dol sdsEId0EsL 90
Perolomsgolsdo dodwgbogro Lsdgboghm 3mbggmabiools dslisergdo. mdogrobo 1999, 43. 17-18.
3. l'opommpase I'. YcraHoBouHas Moau(UKaLus B IPUCIOCOOUTEIBHON aKTUBHOCTH Y€JIOBEKA.
Bogoemzgarml 393b0gMgdsms 53509800l d5:369, BoEMLBMBOOLS S BLOJMEMEOo00l bYMOoY,
1981, N 1, a3. 87-96.

4. Topomnze I'. O6 oTpaxkeHuu pakropa Moau(UKALMU B IPOSBICHUN (QUKCUPOBAHHOH YCTAHOBKHU.
Logo®m3geml 393609Mgdsms 535009800l dmsddg, 101, N 1, 1981, a3. 189-192.
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3960gmdoligmemo 5qs3@EsE0s 3gxsligdols s sdm30gdvIEgdol BmMB0MYdSA0
3960gmds, 5053@9309, 995oBYds, ITMIOIOIENGdS

30MM0 amM™d0d] - 03. X535b00300lL LobgeEMdOL MdOEOLOL Lobgwdfoxm Mbogzgdlodg®o,
1LOJME Mool EMIGHMO0, SLMEFOMJIYWO 3OHMAILMEOO.

M9Bomdg

LEHOG05do BoBgbgd0s  obhgmds, Gmam®E dgz3sligdols s dmddggdol  obbmMEogegdols
269G Mo  d94sboBdo s sBLbowos oo 5EI3HIEFOWEMO  dMBYds. LB
©59M30093gdol, MHMYMeE  opswo  Mbol  gobfgmdoligmewo  IaMIsMgmdol, O
8600369md5Bg.  933BHOE0s  2o5BMPIMos  MHMyMO3  0bE030©OL  ©sdM30YOMEgdOL
690G m©59g  909z560L  3MMELO.  BoJLOMGIMEO  ABHYMBOL  I3WSLOZMG  30JOMb
SBoermyools 399tmygbgd00 sbbboos 509335300l d9939md0m Byo@GoMo
©59m3000909gdol  Hobs33egd0m  3MBEHOMLEGHMEo  Fg3sligdol  HomdmImdol  dgdsbobdo.
LGNGO M05, HMI M) OO 0bPOZ00 YYSMYMB0MSE FgisLOo IM3E9gbol Jods®m o
5070536908 6goGHMIME ©sdM30YOMEqdsL, 8sdob dgmeg 06030OLMZOL 00 GoliEgds
MO 3 3MBEGMLGHWHE IO ITMIOEIOMIYDS S 30MOJ0.

Set Adaptation in The Formation of Estimation and Attitude
set, adaptation, estimation, attitude

George Goroshidze
Ivane Javachishvili Thilisi State Univrsity, Doctor of Psychology, Associate Professor.

Summary

This article describes the attitude as a fundamental mechanism for estimation and action. Describes its
adaptive nature. Postulated that attitude is individual’s high-level psychological state. Adaptation is
understood as the process of bringing the individual’s attitude to the neutral value. By analogy with the
classical experiments of the fixed set, explains the mechanism of how the adaptation, shifting the neutral
ratio, generates a contrasting estimation. It is argued that if one individual shows the neutral attitude to the
negative phenomenon, then by the second individual it estimated as positive and vice versa.
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YcraHoBoyHas agantauus B (OPMHUPOBAHUYU OLECHKH U OTHOLICHUS
YCTaHOBKA, aIdIITall¥d, O€HKd, OTHOIIEHHE
l'eoprmii I'opomuaze
Tomnncckuit I‘OCY,Z[aPCTBeHHBIﬁ YHHUBEPCUTET UME€HHU WBane I,Zl;)KElBaXI/IH_[-BI/IJII/I, JOKTOP IICUXOJIOTHUH,

acCOIIMMPOBAHEIHN ITpodeccop.

Pesrome

B CTaThEC OIMMCHIBACTCSA yCTaHOBKa, KakK Q)yHHaMeHTaHBHI)If/'I MEXAaHU3M OCYHIGCTBJIGHI/UI OLICHKU U IICﬁCTBPISI
U OOBSCHSACTCSA €€ aJanTalMoOHHas MpUpoaa. [OBOpPHUTCS O OOJBIIOM 3HAYCHUH OTHOIICHHUS Kak 00
yCTaHOBO‘-IHOM COCTOSAHHUU BBICOKOT'O ypOBH?I. AILaHTaIII/Iﬂ IIOHUMACTCA KakK HpOLIGCC HpI/IBeI[eHI/Iﬂ
OTHOIICHUA UHANBHU A K HCI/ITpaJ'II)HOMy 3HAYCHHUIO. HO AHAJIOTHUHU C OIIbITAMU q)HKCHpOBaHHOﬁ yCTaHOBKI/I,
OOBSACHSETCS MEXaHU3M TOTrO, KakK aJamnTaius, CMellas HEUTPaIbHOE OTHOIICHHE, TIOPOXKIACT
KOHTpaCTHYIO OHCHKy, YTBepmz[aeTcsl, YTO €CJIU OAWUH UHIWBU/ HpOfIBJ’IHGT HGHT”paJ'II)HOe OTHOIICHUEC K
OTpI/IIIaTCJ'IBHOMy SIBJICHHUIO, TO TOrJa BTOpI)IM NHINBUOAOM OTO OLICHUBACTCA ITOJIOKHUTCIIBHO U HaO60p0T.
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30656g56-39996¢0L 3996M9d0L 2365F0egdols 1sz30lgdmMgdgdo Lbgswslibgs Godol
3000905 S Lbgsalbgs sls3mdMog Xamugddo

9. B3OJs, 0. 0505¢05dY, 3. 3903509

030ololL Labgmadfoxm bs8gozobm Mbazgdlodgdo

M9Bondg

906567456-39996GH0L LsDBPZMO 9GOl bsEHMI0MMO bodbmo, HMIgEroE 3300306Mm3560
d0bsbgMmol s BgLlzoL MESBdOL TJHb3zgEMOL SYOEs. 58 oML b0 3o MOMds 08530
daMdoMmgmdl, Gmd gl Mol 3000l Lsdo goblbgeggdmwro dmOHBmemyool dJmbg dgs®o
Jumgools msbbgzg®mol saowo. ol 360d3zbgwmgzsbo m®m0gbEH0Mm0s, MmymeE 3wobozm®
LEH™AsBHMEMY0sdo, 0Ly  IBGHINOH  MH9bEHYIPMYMIGB0sd0 S  Logdmbogrg  LFoMEIdS
OGH0bMo ©gbGHIWMMHO 3OHMEIEMMIOOL EOML. sOFIMHOWOos Jd0Wob (39M3035¢E MBsbdo
56OLgdMo  JobgMowobgdEo Jumzowgdol MGMogHmMmdol 4 Godo: I @Godo - (3999630
33069OM 25RM53L J0bsBJoMU, I BHodo - 0bsbJs6r-39996¢ 0L dMEMmgdols 8935380690 b4y
»30Q00 300gLMsD“ BHodol 3938060, III GHodo - (39996(¢Ls s d0bsbds®l Mol MImsem
3M635gG0 96 89500905 > FgL50530LOE BJLB3OL QOMYJMS BYI30MDY 500b0Tdbgds IbEHOBOL 9.§.
»QYBIMS30 “ 9d3sbo., IV 030 - begds dobsbgmol doge 39996E0L 490og356M3s.

Bggbo  33w930L  BoBsbo  ogm  FobsbdoM-3999bGHoL  TggHomgdol  gobsfowgdols
053089990 909d0L  glfogers  Lbgo@olbgs G030l  3dogdls ©s  bbgoolbgs  slozmdMo3
X3089000. 33g30L BoMrgddo 3e3m33wgnw 0gbs 280 3300 IYMBOWO 4 1533WI3 XJIBOIV
300¢q00L Lobgqdol Jobg3z0m s 3 sb3MOM0Z XyMBo©: I XaMRB0 - LoFMgwo 3dowgdo (60
300o0), II xamx0 - 9dz900 (60 3d0wo0), III ¥awx0 - 3693mEs®mgdo (80 3dowo), IV xamz0 -
356900 (80 3d000), 350560 gdEo 3 ss3MdMO3 XyMRTo 0bEYIMZswgdom: 16-30(F., 30-
5009. s 50-70§F..

Georgian Scientists/Jo®mg9wo d93boghgdo @¢. 4 N 3, 2022 96



B39b0 33930l F9wgaq00L dobgzom g43zgms Lsbol 3dowgddo dobsbdsm-39996EH0L
39960009008 ™dobsbGHo Godos III Godo. dobo Lsghom 36OmE9b@Gwwo dsb396909wo 8go00y9bL

42,8%. dobo Lobdotg 0BMHYdS SB3MB 9O @S Fglsdsdobo Yzgwsbyg dowawos 50-70(F.
31530603 063HIM35¢T0. 53oBMb SLIBOTBSZ305, BMT T9geHgd0L b BH030 Yz9ewsDg bdocos
9939080 s 5653560 LobdoMom 43b3Yds LoFMHgu 300 gdd0, 369N SMHIOLS s IMWSEMIGOTO.

y39ws Labob 3009030 d0b56doM-(39996¢ 0l T gdol 3Ho3gdol bogMmm 3MMm3EIbEwwo
9563969090 3500b5Howgdmeos 999absoMaq: I Godo - 22,9%, II Godol - 30%, III Godol -
42,8%, IV @ogdol - 4,3%. 535606, I Godolb d996m09ds I o 1T by33wg3 XamB90do (LoFMHgwo
3000900 s §93900) 0565d3Mo® A3b3w9ds Loz SBO3MOMOZ X3MBdo. IV FHodob Fggdmgds 30

56 258m3wo0bes II Lozzargg xanLs (983900) s 50-70(F.. sLs3MdMO3  xamRdo yzgws Lobob
300 9ddo.

153396dm  BoBYznd0: Fobsb/sm-39896¢90L  dgg9h098s, ©9bH0bo,  Fobsbisto, Rglizol

QY80;

303mbogngs: J0bsbdo6-30996FH0L  LEBEZMO GOl BsGMmIom@o bodbmwo, G™Igwos
330603306m3560 d0bs6JMOLs s B3Ol WHdOL FIGH39EMOL sEYOE0s. ol I6033bgerm3560
609bE0605, HOMYMO 3 3000603996 LEHMIoEMEMY05d0, 0L EIBEHIMO M9bERIBMYMS305d0. 5T
9d0sdml  360d3bgemgsbo  Aoxndmbowgds gLsFoMmmgds  OEHObMo  ©IbEGEHIMMHO
36MHME9IOJO0L O, HMYMOOES JoMJIMYDS, MONMEOMOE0)O 839MBI MY, M5d)M©sTol
530gL5305. JoLo Mb03OE MMM 08500 EAMTMYIMBIL, HMT gl SGOL 300¢ol Lodo goblibgzezqdvyero
AORMMyo0L IJmbg Iysmo Jumzomol msbbgzgoMol syowo.

80656gd60l 92% 5GromGysbw9mo 60300965355 (30OMJL035EH0GHYd0), 530E™A dobsbdstro
0©J5MM0 BYIBLEAGIBH0s 53gBoOLMZ0L, J030MMAn]s603MM0 MOMMOIMMJIgLgds s MYHBobol
dbmd9gMH 900l ®T> ORMHB0S 08 IMSZWMBOMO F03MOMABMEMGOOL T9EIR0d, MMIGWLsE 553290
30530693000 300)O.

©96@0b60 30m3Mm33MBoGHMM0  BLEHOVIBHOMIOOL  3mI3WgJuos, MMIGEoE BMYoYHO
933™O0L 3096 560LsBZMYDS, Mmam®E bbgsolibgs G030l gbEobol BsBo. F0bsbdMolsb
sl MEMRBMEo BBl BoFoMdg 2obslbgoggdl. dolo 3mA3egdlemo 3obEmeErmaool gsdm ol
5039H00LmM30L B335 9M33MMABMDBOMGds0 LMBLEMSBH0S. Folo F0TMYOEMdS >E3g9BoMEO
LobBgdolb  B0dsm  HIMIOEIOMOS  353096GOL  Sb3YY,  ©IRYIHOL  Lo®mIg By s
9905M9MdsDY, 3M30sb LoMbol IMPObgdsDHY, L3 MMBMEo 56 35M0gbo ©bEHOboL
3MLgdMdsBY o 5.9. ©IbEGHbOL 9050096 Mdsdo 45% BobgMowrme BsBIBY dmeoL, 33 %
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MM2569mbg bmwm ©sbshgbo figseros. MmMABMEo BsHoB Fobdo MTobbEGHMEmo I Eodob
30539600, 29bLb393900s B0Ers3gd0L MoMEIbMds s OsdgE®mo LoM®MIol dobgzom.
dobsbgeoll oo  BmIol,  MIPMESOMO O JIMIWIXMMOE  MM0IBEGH0MGOMO
300OMJL0535GH0GOL 3M0LEIWYOOLRD 2sblibzsggdom, gbEH0bdo Fsmo Dmds MBGM F306M9s s

39605290105 ¥350900b5© MMYbMe o@HGmodldo.

139L30L (399950 (MWdO), F0bIBIMOLS s WIBEHBOLYE AoBLb3390o Jumgzow s, ol
560L 535130, F0byM0HYdMOo Jum30w0, HMIYE0E BMZL BIL30L BYI30OU. Ob Sg39
3005H6MYOs, OHMYMO3 30000l 0030030 LBoyMHYbo Jum3z0gdolL, 3sMmMmEMBbEOL  3m3egdlols
0909500396900 65Hogro. dobo doMO0MIEO BBI300 3Mg6MH0 dMF3MIOoL obsbengdss s
86038369c™3560 500533o(30vM0 O M9356M530990 BB 305 gooBb0s, Moz 3603369 ™36 Ml
LMoL M3 BoWEOO Fgmsbolimzqgdols dgbseBmbadsls s Bguzol BYs3oMOL JmEP0sbmdOL
©533500.  EM@Ido 96  06gMH300gds s dgzeol  Abgoglo 96 sbosol  “hiy39d
99MY06OHGOL, 53650 2565MdMAL LolJgdo BOHIL LogmEbarol Asbdsgzemdsdo. ©IbEH0bols
@5  80bsb6gmolgob  goblbgoggds  Aslo  sOLYOMEO  30gdol  F93(3390MIOm. 00
9609369cm39605  39MH0Mm©OMbGHOL  Jumzomol  HmymOE  8mdfoxkgdol, oby  Mgagbgcozool
3Mm3gbobmazol.

90360M3M3MWwo  M35LsBOHOLOm, 80bsbdoM-39996@0L Lob®3sM0 ML sbsGHMmIomEo
33060330606 @5  9bsEHMIoNMHO B30l  LEBWIIMO, FoBEs sFols ol WMJool  Jdowol
Jum30gdMIB J0FsMOOL SWPOE0S, MOMIE JIBLIIMMNMIdom 3603369 Mm3560 MMOgbEHOMOs
35MHMOMBEMWMygdobmz0Ls3, bbgsalbgs 3e00bozmMo 360HmEgmMgdol Bods®mgdol ®mmU. 53
9005dmL dgUHogerol J0dsMm 0bFGHIMgLo 2odm()3g90s 3000l (396M3035¢IMHO S BgugoL
B905300900L Bo3dom bJoMo sH0sBYdom, Lowsg BsGmmos bfmMgo CEJ (Beck et al 1985,
shroder and Scherle 1988).

WOo@BIMSGHMMSdo  sefigMowos  3dogrol 3903035 E  dsbdo  sMLgdIero
80696M5c0Bgdo Jumz0wgdol MO0 MHmmdol 890wgao GHodgdo (Berkovitz et al.1992):

3060390  BHodol Jgdmbggzedo  (39996¢0 E0MIOm  Q9IRIM3L  JobsbJoMl. ogo
5006036905  300eqdol 60%-30. 50b0dbIEO G030l 25oRIMZs 3000l ggeol M9gaombTo
930009wodol  ©9a9bgcMsgool  F9ga0s,  Tglodsdobs  bgds  (39996@FMdILEGHIOOM
Pomdmopqbowo 998590009090 JuM30@0l  30MEI30M0  3MmbGOBHO 80bs6JsMr56.  JdoOl
4ol s6m9do  399956GH™IsLGHJOOL doge bgds 9.0. MIXOI™ 95x30dMOMIMH0  (39996¢)0L
Po68mddbs, GMmIgmoi 3¢00bgds 9330030 69900l Lsboom. dobo Fgdsygbgero doMHOMOO
65670 60300096905 HoMmBdmEgbowos 4e03mBsd0bM03569d0L Lobom. 0go 6 Fgo3o3L
305396996 3 F3009g0L, G55 ImfAMIL 0dsL MM 0go 56 IMbsfogmdl 3dowol goduszosdo.

dgmMg BHodo  Homdmaqbowos 80b5bdoM-39896GH0L  dmemgdol 993530069000 5649
»30Q00 30QqLMB B30l 303d060. 53 99dmb3z9g3580 (399960 s J0bsbds®0 gMrmTBYmL bggds
3MbsboLYdMMO LoBYZM0M. 0g0 500b0Td67dS 3d0WgdOL Isbemgdom 30%-3do.
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dgLsdg Bo30b OML 39996GHLBS S F0bsbsMl Mol »Fmsem 3mbE OGO 56 TYsHEYds S
99L5d530LOE BILZOL AMIMS BYZ0MHDY  500b0d6gds IBEHbOL 9.(. ,,sMBsMms30 “ 1dsbo.
3190 3930060 5006036935 300 gdOL B MYdOm 10%-TF0. 0RO Y5E0dYBS, ML 300 OL
4ol  «9dsbdo  ©i305698mos  JobsbdMol  g3omguromdol  Bg3sGsEos  ©gbE0boLYsb,
d9L5dsdobO 9d0bsbgomlbs s (3999631 FmMol  bgds  ba3Mowol  aoBgbs,  BMIgElss
393003900 ©gbEH0bol bgsdo®mo s3b9dlL. LmEMmgo b Bod@o dmfadmdl 0dsls, Hmd 53 Bmbosl
39b6LO3MPMGIMo  JmiOmbowgds BFoMHds olgmo LEMIsEGHMEMAOMOO Jobodwmwszogdol
©OML,  OGMYMOO0E  JBowgdol  3OHMmBLoMbsmEmo  (j8gbs,  3WsdgMgdol  dmmazLigde,
36935006905, 3eoBobyo, Moms 530(300MmM 05GHMMYI6MO 9gEHOMEMYO0L 3039MHgLMIBOs
39609 3963035 HO HJHOMODG0S.

51939 °0b0odbsgzgb dgmmbg GHodol 9393806935, MmEgLbsg bgds dobsbdMol dog®m
39996@0L 2505x356M35. 080 50IMBYbowo 0dbs M33H03IMH0 F03MML3IM3ME0 FodM33WIZOMD ©S
306905 300900l Isbemgdom 1,6%-do(Beveniue et al 1993; Arembawatta et al 2009). dolbo
36MH™39bGMwo dmbs39do yzqws 33erg3sdo bbgosbbges (Neuvald et al 2000; Vandana and Haneet
2014; Ansariet at al 2019; Ceppi el al 2006). 0»9d3s, 999600900l sLgmo Godol 9ddHoMmbmwo
Do0mdMds, 39Mdm  (39996GH™A909BOL  ©ggds FobsbIMOlL 963000050930l ILOIEgdOL
9990092, 653090500 Lo35M5YEOMs. BMPOIOMO 53EGME0, Fugogl A9BEIsRgdsL B[Ol M3EH03WG
0 HosL, MMIgoE 29B306MMIGPIMWos 3BOWOlL Bsmegdol IMIBsgdoL EHgdbogom. Bmao
533™M0 30 30600Jom 5ELGHMMGOL SLgmo OBIBdOL sMLYGIMBLL. Fglsdsdolo  s©0bodbreo
999609000 GH030L goMdgdm X gM 300093 5MLGdMOL SHBOMS Lbgsalbgomds.

90656go6-39996@¢0L  Fggbrongds 30639ws Choquetma 1899 §-U dgobfogers, bmerm
30639000, MBOHM dMs3coldmdEggwo dmbligbgds 3s9md3gybes Neuvald and Comsolaro-ls dogh. 50
wdbol 3300939L M0 GOS OLYMNO 3B0gdOL FM3M39ds 1533350, MHMIYJWLSE 96 99690M©s
©5H0s6gds ygeols s0gdo. Schroeder and Scherle-8 s50Q0bgl, MM 3d0oolL g4gwrol sG9do
5ML9dMEo 3 94500 Jumz0ol 49sbsHoEgds HM3MMPBMBOMYOSO S 3G SMIEN0Y,
OMAMO3 9hm, 939 JMWOBHIMIME  3d0gdbg3. Crossman and Hargreaves-8s 093056,
3393580, BoSE 18 30O Fodmo33w0gls, 5B3969L, M (39996E0 30MI30M M) 5MHS30MPISOM
393306305 §399090569 d0b656Jo0rm5b6. Fo0 5939 50HgML ,300M-30JLML™ 393806M0.

9O®-960m 33093530 50HgHO 0465 50 sbogsBOM 353096EGHOL 36198 HMGO0,MHMBYEOMS
14,12% -80 500603690Mm©s 553006000, SEJWLIXIOHO OVIVIV0D Q5RO Jobsbdsmo (I
&030), 35806 O™MEs 76,47% -0 99m3w0bs II #Hodol, bemwm 9,41%-80 dglsdg GHodolb 3933060
(Bevenius et al 1993). «gmm d9@03, 99539 33¢93590 500b0Tbs, H™A J99MHYd0L BH03gd0 033wYds
565 AbMEME 300Ms XYMBJOOL, 905890 9HO S 08539 3000l bbgoolbgs bgsdomols
dobg3zo0m.

3393580, LosE 67 9bogsBOms 5530560l  300gdol Lbgadgbdgdo Tgobfagargls,
399030065 IV $Hodol 25005350308 dowso 30Mm3gbdo (Arembawatta et al 2009). sGLGd™BL
LobsOl F03MML3M30m BoBoMmgdmwo 3393900, LBosg 30 8030 380ol SBsmEgdols
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d9LHoersd 999965060 3OMEIBEGHWO MsbIBIMMBS godmogwrobs GHo3gdol dobgwgom: I ¢odo-
33.3%, II $030-36,7%, III 030-16.7%, IV #030-13,3%. (Nenad Stosi¢?, Stefan Daci¢?, Dragica Daci¢
Simonovi¢?.2015).

33030 300900l LBoy®Aog0 9650 gdol glHogerolisls Bo@o®gdme 33wggsdo dg-4
G030 LBoghmmE 96 5dmgwobs (Astekal ey al 2014), bomgom Lobsoerols dozHmlizm3ol
399my9bqd00 BoGo®mgdmeds bgs 3309358 80656460l MVIBOM 25IBIMZOL GH030L 15305
do@oo 36Mm39b3G 0 sB39b6s 13,3 (Stosic et al 2015) .

LoMdg39 30000l d0bsbJs6-39996¢E0L F9gMmgdol dglobgd 0bxm®mAs30s AHoMmos, Mmdas
Leonardi et al 33emg3s 30m0mgdlL, MM 53 1963003530 36M935¢9bEMMos Fggcmmgdol 1
(399960 390xkMS3L  JobsbJoMl) o II (GemEs dobodo®o s (3999630 ,300000m-
3009LM6* 353006 Jabob) Godgdo. CEJ-l 40-60 63 Lobiol Brmerol gm®Is 543L. 390895GHO 58 s6gdo
mbgdo, ®bgwo Bmol Losboom 93b3z9ds. ol Jsbermdo 1939 osgojbotms 2-10 63
©0599GM0L  35¢3E0dol  LEgMmgdol  sMLYdIMds (35 EOBOBE0MJOM0  FoM39gl  dMF3M9d0).
LoMdg3g  939es  XAMBoL  3dorgddo  CEJ-U  dmOgmemgyos  dbgoglos,  L3ggonowm®do
dobolinsmgdegdol 49M9dg @S IEMEP0s POJOEL  F9859MHMYdJo  JuMZ30E0m.  JBOOb
3500 53MFMS s Yool BOHOL 39dBH™M0 0fi393L POHMYB0MO FBOWGOIOL A5IBIE3LYdL o
339 6-10 Herob sbszdo CEJ-b 306H0L 06wl g969dmdo 4580d3¢qdsU.

Bimstein et al 33@93500 5©0b60dbsgL,OMI Ls®dgzg 3d0wgddo CEJ-U s®gdo s6H9Bs0GmO
G9BMOOE0, 3MBHOIMNWS ©S d3JEBIM0s 56 0dbs Bobabo, 339 3093999OGGHM 39Mr0ME©T0
906567456-39896H0L 99 m9gdol 560930 500bodbgds 4MHdgwro s IM3Iwg Bowrsdgb@gdol d33M 030
3Mmmbogdo, MHIHBMOBdOMGIMWwOo  Wws3MBgdo o  39Eomdol  MmJLsesEOl @S 30MOEOL
3MoLEHOWgdO.

Carvalho et al Lo®dg3g 3d0gddo CEJ-L s®gdo dgs®o Jumz0EgdoL MMMOIOH™M3IS3d0MOl
&03900L 9999650600 gosbsfioergds dmaziqL:

1. ©M©sd0 G653l dobsbdo®ml-42%
2. ,300m-30JLmME" 3930060 41 %
3. 6536500 80b5649MLs s 39896GHL Fm®ol-12%

59 33e0g30L dobgz00 39-4 3030l 993538060905 56 0465 sedmBgboro.

Ceppi et al -0l 3393580 EMIOBOMIOEs ,30000 -30JLMD*  3538060(09-2 3030),
608m89%0L 1/3 o @sxzoduomEs I GHodob 8990 m9ds 5699 MMIBOm FoIRIOIMEo d0bsbds6ro,
doe05b 083050 0gm Bs3Mowo 9dudMmBo0MMO0 IbEH0bom, bewm 300093 MBOM «dbod36gm -
d9-4 Godob 3538060. CE] ©osxodubobs 833900600 bsbHo. (39603035060 (39996¢0L  mbgdo
D9930600  35WE0R0E0MJOIMWOo T3l 0mF3MIOoL  sMLYIMIOL TJIR0 0Ym, MHMIGELSE
dmoblinbogdbgb, GMaMmMOE 395¢E0Mdol bLEgMHM9dL. dobsbdsMls @y WMMIdL TmGmOl xL3gHBY

3obLboo ©9bE0boL F053900 RSO0 0gm T MWOo (39996E0L Mbgwo ggboo.
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50239605, dmdog 300wgddo 399960l 39630350 Mg MBO™ BJgwos LoeAg3zgbomsb
d9oMmgdom, mdzs ©OMgdom  3dowgddo CE] @igst@rmeos oMdool  dgdsgcmomgdgwro
Jum30Wom s 9g30MYEMMO 8996000935 M0MJIoL 3306023060l 9335GMOBYs, M3 0393l ygwol
569L, 009935 396030350 80b656JMHOL s IBEHObOL LoMbgeol godm, Lyerdg3g 3OOEJOO MBEOM
39939605 bg500sb3s JodoMo 5396390l J0dscrIo.

InDBOOOMGILs 5 oA sHBMIddo  F0b656do6-39996F0L  LEHBWIIMO OO OMSS
OBRIO0, MMIES JOOWOL 35L0IMO 5FMFMS O 30339BLOG MO Lomzwbom (339ms 0f393L
9ol 250056533905l MHIOEEOL VHGT0 s J5F0d3EOSL 3060L WML AsMgdmdo, Mol 999y
ol 256030l Ubgoolbgs 256Mgdm RBoJEMMYd0L  Bgdmddggdsl, GMAMMOEss JodomMo s
R0D03NOO  BoJBHMOYO0. TFJOIRIO 3009  0LYMO  BHo3oL  EH0BYOJOL,  BMAMOIES
39630350 9M0 gOMB0, 50D, 53RMJ305, BILZ0L 3oMOIBO S 5.9. VMIOEOL MY39LO0OL O
(53035000 B0YM530Y), 31939 50MSBOOL, gOHMBOOLS S S0BMIJ300L OMU, 39MH3035WIHO BMbo
MBYds 358003100 306008 O 2oMImdo s ML  GHgbwgbios Yoo  Jumzowrgdols

LEAHOYYIEHNOMEO OE3930Ls, LG bIoMI BEsgl J3900d5Mg IBEH0BOL A580d3wqds
dm3s3g0meno dyMdbmdgermds.

3sBsgms s AgMEYdO:

B396 8096 58m3ge 0gbs 280 3B0wo IYMBOO 4 L13ZWI3 XBIBIQ JO0IOOL
Lobggdol Jobgz000 s 3 sb53MOMOZ XAMBIE: I Xamz0 - LoFMgwo 3dowgdo (60 3dowo), 11
X3RN0 - 993900 (60 300¢0), III xaMx30 - 301906900 (80 3d0wo), IV xaMx30 - Inwscmqdo (80
30000), 255650 gdmEo 3 sLo3mdMm03 XaBdo 0bBEgMzswgdom: 16-30(F., 30-50(F. s 50-
7009..

30000900  ©ox0JLOMGOMEo 0dbs dNFIH BmOIserobdo PH 7.4 (9hoo mgzg -
d0MmM33H03d), I EORO30MJIMYo  0dbs  grgdBHOMEoGMO  ©93ow3 bLlbs®do (1 m3g
BIOOPTICA) 8990 ™8 Bsg5¢000901e00 0gb5 3565530600. 3561583064900 9bsmengdo dgmgdoe odbs
3905¢)mdboeobolls @  gmBobobs  slggzg  Tobmbol  BHGodemdol  Ggdbmmwmyoom.
3°6b0ME09W 0o 0465 B00gdMo bsMolbmdMmogo dmbs399900L Mom@gbmd®mogo dqx3sligds.
LGHOGHOLE0IMMO 539853905 FobbmMEogars SPSS statistical software V20.0-0l bydwoegdoo.
3303bMd9gEMds s B3YGFOROIOMDS TJBBS 95% 0560 LfIMBMMBOL 0bEYM3seom. P Mogbgo

< 0.05 gobboyem 0465 BEo@obE03mcmoo LsM)dMmbme.
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33%930L 89¢gagd0:

I Logggs xanigdo  (Ladhgwo  3doergdo)  Bgg®@ogdolb  Godgdo  3Gmagbdrws
0990093650650 gosbsfors: I Godo - 20%, II Godo - 33%, III Godo - 40%, IV Godo - 7%.
3153003 X31539080 30 89092900 d9dgabso®mos: 16-300F. - I Bodo - 6.7%, II BHodo - 6.7%, III
G030 - 6.7%, IV #odo - 6.7%; 30-50(F. - I &odo - 6.7%, II ¢odo - 13.3%, III Godo - 13.2%, IV ¢odo
- 0; 50-700%.. - I Bosdo - 6.7%, II Bodo - 13.3%, III Godo - 20%, IV &Hodo - 0. 50bsbodbsgzo 3sg@Eo0o,
G0 I BHodol 9996mgds 056506 a3b3wgds Bsdogg sLo3MdMO3  xaMxdo, IV Godo o6

399m3e0bs 30-50((. s 50-70(F.. xa5890d0, boerem 16-30((. sLo3mdM03 XaBdo yzgws
G030l 9996000905 0009bEH¥EMm05 LobJoMolss (LyGsmo 1).
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1.H&E; 400X III &o3ol d996mgds 399963 -00656J60l 9353806900L ©©qx399d@0; 2. H&E; 400X
IIT ¢o3ob 9996000905 39096¢3)-00656460b 89353806900l do3MMm©ax9gd@o; 3. Mason
Trichrome 400X 35609690 ©9RGIEHO V0s 899600900l SEFOWSL; 4. H&E; 400X | Bodol
39996¢3)-00656460b 49005535639; 5. Mason Trichrome 400X IV ¢o3ob 30656do6-39996¢)0bL
3OWORGM3Z5; 6. Mason Trichrome; Il ¢o3ob, 39996@&-00656J6M0l 30om-3009B9 990 m09ds;
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II Loggargs xam@do (993900) dggogdol  GHo3dgdo 3MmmEgbdmws  d9dwgabsoMo
3o3bsfos: I BHodo - 20%, II Godo - 27%, III #Hodo - 53%, IV #odo - 0%. sbs3mdMm03 xaw1390d0

30 990093900 9909abs06M0s: 16-30(F. - I Bosdo - 6.7%, II GHodo - 6.7%, III Bodo - 6.7%, IV @odo -
0; 30-500%. - I »odo - 6.7%, II ¢osdo - 6,7%, I1I ¢odo - 13.3%, IV @odo - 0; 50-70(F.. - I $odo - 6.7%,
IT &odo - 13.2%, III &odo - 33,3%, IV Godo - 0. 508mBbs, Gmd I Godol d99mm9ds 05650Ms@
33b39%s II Lo3zargzo x3Mxol bsdogg Sb53MOdM03 xamRdo, dugoglow I by3zzwg3zo XaMBOLY,
bom 30M39e s Fgmeg sbs3MdIM03  X3MRgddo I s II BHodol TggMmgds 0wgbEIMH0s
LObJoMOLSS. 5OL60TB5305, BMA 58 X aMRdo IV BHo3ol g9 mgds sHEIOD SB53MIM0Z XJMIRT0 56

399m3o0bo..

III s IV Loggmgs xamxndo (3690mms®gdo o 9mems®gdo) dggOhmgdol  $Ho3gdo
36MH™395GHMWs© 89909050600 450sbsfoers: I Bodo - 25%, II Godo - 30%, III Eosdo - 40%, IV
G030 - 5%. SLo3mdMo3 XaMBJodo 30 999900 89daabsotos: III 15330930 XJMRBO
(30190 56900): 16-30F. - I Hodo - 10%, II Godo - 10%, III Godo - 10%, IV &odo - 5%; 30-50(F. -
I 3osdo - 10%, II Godo - 10%, III Eogdo - 15%, IV @odo - 0; 50-70(F.. - I 3odo - 5%, II @ogdo - 10%,
IIT ¢odo - 15%, IV @odo - 0. IV 5330930 X3MR30 (dmwstgdo): 16-304F. - I $odo - 10%, II Godo
- 10%, III ¢o3do - 5%, IV @odo - 0; 30-50(F. - I Hodo - 10%, II GHodo - 10%, III ¢odo - 15%, IV &odo
- 5%; 50-700%.. - I $odo - 5%, II @osdo - 10%, III &odo - 20%, IV &odo - 0. 595096, 50dmBbs,
G0 59 1533W93 XJMRBJOF0, M FJIMYdIOL B39O0l IOM39bGHWwo  FsBgz969dgdoLs,
090G 51939, I s II G030l Fge093930L Aobsfogds Lsdogg slo3mdMOZ X AwBJ0.

25

12 20

5 16-306%.
1 30-5055.

5 | | I 5 20-70%%.
¥ s ] 3 | w | w

Ls3Mgmo 3poamgdols BggHagdols Godgdol 3sbsFomads 383300b839607300b Hd300b 3aBsfomgds bs30dH03
35300603 K830 KoOB0080

18

# 16-305F.
# 30-505F.
20-70%5.

3mg8mEstgdab 39360 gaol (Ho3gdol. | Brmsmgdels BygHmgdel Hodgdol pBfomgds
3365500s 3b53mdMH03 RaMBI080 353 3md603 R37BH880

©053M395 1: 8996900 FH03900L dobsfoemgds sls3MmdMmOZ Xy IBIOA30;
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B39b0 33930l Fggpgdol dobgwzom I Godols dggOHmgdol Loghomem 36MHmEgbd o
9563969090 gggs Lobol  300gddo  d9509gbl  22,9%, bmeom UBs3zwgy xawnqddo 30
3905650 qdmE0s 899gabs06Ms: byFMge 300gddo 20%, 9339330 20%, 3G190mEsMgddo 25%,
dmsmgddo 25%. I Godob 99g@mgdol boghomm 3GmEgbdmwo dsh3969d9wo ygzgwms Labol
3009330 J95096L 30%, bemeom 153393 XIRBJOT0 30 FoIbsfowgdmmos 99dgabso®a:
LoFMgar 3dowgddo 33,3%, 9839030 26,7%, 3090mwscmqddo 30%, dmwscmgddo 30%. III Godol
399609000 LogMM 3MM396GWwo 5B396909w0 yzgws Lsbol 3d0wgddo Fgogbl 42,8%, bergrm

1533093 X3MBJO30 30 25960 gdmwos Jg0gabsoMo: BoFMgwr 300wgddo 40%, 9d39ddo
53%, 369dmeoM9gddo 40%, dmwmocmgddo 40%. IV @odol dg9momgdol Loghom 3GmEgbdrmwo

9563969090 ggzgms  Lobol  3d0egddo  Fgoagbl  4,3%, bmerm UBs3zergy XaMBgddo 30
390565H0wqdmwos 9999gabsoco: LsFMgwr 3d0wgddo 7%, 9839330 0, 36H9dmwscmqddo 5%,
dms69gddo 5%. (ob. oogMsds 2)

60 1
>0 B &odo
40 1 H 1l &odo
30 7 Il &o3o
20 1 IV $odo
10 ’ ’
0 7~

L3OO 9939%0 36)3801@06)360 IsM9do

300gd0

05335 2: 8990900l 303900l 3MmEgbE Mo gs6s5fomgds Us33wg3 XaMBIOT0

439es babols 300e9gddo dobsbgo-39996EH0L TggHmgdol GH039dol LogMmm 3OHMEIbE™Mwo
9563969090 350bsHowgdmmos d999absoMsc: I Godo - 22,9%, II Godol - 30%, III GHodol -
42,8%, IV &odol - 4,3%. 53 858396930900l gobsfogds slo3mdMmog xamaigddo fomdmoygbowos
©O05M585%Y 3.
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25 -
21.4
A
20
14.5
15 — = 16-30 6.
11.4
10 <= m 30-50 66
A
10~ 8588 pod 71 20-70 5.
l 5.7 —
& 7 E—
s V7 2.9
g 1.4
< 7
o — —l=
0 T T T T
I &odo Il $odo I &ogdo IV &ogdo

05535 3: 89900900l 303900l 3MMEgbE Mo §sbsfoegds sss3MdMOZ XymBJdT0

33e930L 990093900l obg3z00 Yzgams Lobol 3d0wgddo gdsen-39996@0L dgaMmgdol
©™30656¢30 GH030s III Bodo. dobo LsgMHmm 3Gm39bGweo 3583969090 y3zgas bsbols 3dowgddo

0950096l 41%, bmerm 15330093 X3IRBJOT0 30 39bHowgdmos FgdgabsoMs: bsFMmge
300eqddo 40%, 9939080 53%, 36M9dmwsmqddo 40%, dms®9gddo 40%. dolbo bLobdotg 0bMgds
31530096 9o s FgLodsdolo yzgesbg bdoMos 50-70((. sbo3mdM03 0bEHIM35¢To. 535S
50L560865305, GMI F9gHmgdol gl BHodo Y3zgwsbg bdoGmos 9839030 s ™sbsdsMo LobdoMHom
33300905 BoFMge 3d09gdT0, 3019FMSMYOLS S MM YdT0. (0b. OsYMTs 4)

60

50 .
40 / \ -
e=t=| 3030
30 '\'/' - =l |] 030
= - w1l Bo30
20 * i IV &ogdo

10

O T T T 1
Lo Mo 3dowgdo 993900 369906900 36900

©033M305 4: 8990gdoL 303900l LHN0YMH053M30GdMMgds 53393 R aIBId30
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31939 90Lsb0dbsg305, MM I FHodob Jggdmqds I s II 1s33w93 XdRgddo (LyFMgwo
3000900 s 983900) 0565365 43b30gds Lodogg SLo3mMdMOg Xamndo. IV Godol d99mmgds 30 56

399m3wobes II Ls3zarg3 xRl (993900) s 50-70(F.. SLogmdMm03  xamndo gzgws Lobol
300qgddo.

33365

y39ws Lobob  3dorgddo Fobobdst-39096GH0L  TggPHmgdols 3Ho3gdol Lsgmomm  30HmEgbdrmwo
9563969090 3500b5Howgdmeos 909absoMoc: I Godo - 22,9%, II Godol - 30%, III Godol -
42,8%, IV 3odol - 4,3%. 535L06, I BHodol 899hmgds I o I Bs33w93 X 2589030 (BoFMHgwo
30000900 s 993900) 05653Mo® A3b3wgds Lsdogg SBO3MOMOZ X3MBdo. IV FHodob Fggdmgds 30

56 258m3wo0bes II Lozzargg xanLs (983900) s 50-70(F.. sLo3MdMO3  xando yzgws Losbob
300 9ddo.
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Features of Dentin-Enamel junction in different types of teeth and designated age groups
E.Zarkua; M.Mamaladze; G.Burkadze
Thilisi State Medical University

Abstract
Dentin-Enamel Junction is an anatomical interfacial region between the dentin and outer enamel
coating in teeth. The uniqueness of this region is due to the incorporation of three morphologically
different strong tissue of teeth. It has the utmost importance in clinical Dentistry as well as dental X-
rays therefore needs to be cautiously addressed in routine dental practice. There are distinguished four
types of connection within the cervical region of teeth: type 1 - cementum is partially covering enamel;
Type 2 - Dentin-enamel is attached through endings "Margin-to-margin" connection; Type 2 -
cementum and enamel are not directly connected and there is denuded region up the teeth root. Type
4 -the enamel is covering the cementum;
The main goal of our research was to study the different features of dentin-enamel Junction in various
types of teeth and age groups. We studied 280 teeth which were assigned into four types of the group
according to teeth types and three groups according to age: Group 1 - incisors (60 teeth); Group 2-
canine (60 teeth); Group 3 - Premolars (80 teeth) in designated three age groups within the age
intervals: 16-30 Y., 30-50Y and 50-70Y.
According to the results of our research, in all types of teeth dominant type of dental-enamel Junction
is type 3. The total percentage is 43.8%, and the frequency is increasing along with the rise in age and
the maximum is reached in 50-70 year intervals respectively. This type of junction is also the most
common in canines and has an equal frequency in molars and premolars.
In all types of teeth the dental-enamel junction subtype is in distributed: Type 1 - 22,9%, Type 2 - 30%,
Type 3 - 42,8%, Type 4 - 4,3%. Besides that, type 1 junction in the 1 and 2 research group (molars and
canine) has the same frequency in all designated age groups. Type 4 junction was not detected in any

cases in the whole group neither in Group 2 nor in 50-70 years of intervals.

Keywords: Dentin-Enamel Junction; Dentin; Enamel;
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LsFo@dmbo sHsemo ¢9dbo3oLs s Bgdbmermaool sbgMagol g3mbmdozm®o

9893 AHIOMBdOL 565¢r0BO
953005 893b33M0d30¢mo!
530D035-050935¢ 030 d9(36096M9dsms 535009809900 MJEHMGO.
https://orcid.org/0000-0002-1318-529X
39bs amMdg!2

530D030L 39360909050 53909F0HO MIEHMOO
dmO965 ©9396mLiodg!2
&996030L 393609690505 53500930IMH0 EMJEHMMO
356565 dg0dg?
530D030L 39360909050 53909F0HO MIEHMOO
bsonnybs goemdlsdg?
©MgGHMMbEGHo

1. bsgs®oz9enmb 39960329050 2160296603 AL 0LAOBIA0 (DS
2. bsgsorzgareals 3976032950 296039660 B9A0, bs0bigob6er 0bo0l ©093s69sd9bo

BLBHMIBHo

3WMBIWMOHO  3OMEILYOOL 339339,  MIMPMOOESS  FMLBsbEgmdol BOS, Fsmo
dBs6M©o dmmbmazbgdo, 39360969008 s FHgdbmeEmaool 49b30msMgds, HoMmBmgdol 4oBOS ©os
3063996096305, LBofo®dmgdo 30w mdgh Losbrgadol ©sbgMagsl dsmo Logddosbmdol ygzgws
baygMmdo.

B5BOMOL 2563056905 5 BOdIBOM TMI0WYOIYdJd0 3BsYMABL, HMT LofoMdMmbomzol
9OPIOD0 oMo 36396 EMBIM0s60 LBEBHMOGJROMWO 306MHMdS GO dolbo 0bmgszomemo
593H03mMds. 5803Md, sbowo 3H9dbogzols s GH9dbmemmyool sbgMmy3s sdGHvoEMMo s do0sb
9600369 ™3560 Lszomboo.

9306m3039600 95399GHIOMIOL 565¢0BL Lofo®dmTo sbowo FHgdbozol s Ggdbmermaools
©69gM30L5L MmMO 0N gdom  Jobgzobowsgm: sbowo  FHgdbozol s  GHgdbmermyools
569630l JOMHOMOEO 05O Yd900; §3MmbMT03MMO 9539dBHOMDS.

1553396dm Lo@GY3gd0: 926028032950 9RIIAIOBs, 0b530XIHO Y bBXIbICYMRs, H9b020b ©s
O97602¢m80980L 05696335, 353095¢58560IDS
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09535000

930bm3030L 3963056900 LEdIBOM  30MHMdYd0  FMI035  9Ygbgdl  Tmmbmzbgodl
3M535OEHM MM IbMdM030, 9M9dgE M30LMIM030 FoMIJIBYdOL Tglobgd. gl 49M©oddbgdo
890d@gds RoBbMOEOILEIL Y39y dmfiobsgy  HPbogol, GIbmwmpool s figzade
3963005609050 LF53b0gMM-330930000 35DOL 25dMYqbgdom Forseo bs®olbol 0bmgzszogdols
0bO0639@wbogmgs [1].

3M39OM LIHIOIML 56 F9d0s 05MLYIML EOELIBL, M ol 56 Fgo@sbl I60dz3bgemgz56
330390l 0530l Lgd0sbMdsTo. 30639 MoYdo 0BOIdS 3MIMEYJEHOL bodobbo, 0bggfgds
950 Fobslinsmgdgd0, ©dx MdJLYdS HoMmdMgdol Lsdwswgdgd0, I9MNMEIOO s MOYSBOBIGO..

Bgoobdogmo Lobgwdfoxzm, 0dobsmzol, Gmd MBEOWE3gwyml 9n9d@GIO0 93mbmdozs
3963005609300 56 B53MOBYL B35 939969, 96 Fo9EHIMML §H0B0 Lobgedfogm bLsdgbogMHm-
39960307960 3m@wo03o.

9600560 Ls8gEbogMM-3H9dbozMMo  3mwo@GH0zs 9oL  FoBbMdMO30  ©Mbolidogdgdols
LobGgds, ®MIGEoE YBOHMB3gwYmal Ig3609MgdoLs s 3Hgdbozol 3ma3wgdume gobgzomsMgdsls
@5 om0 99a900L 6935 93mbmTozsdo. sdobsmzol LsFoMmms 3MOMMOEGYBHIOOL ©s 00
©6MR930L JgMBg35, H®MIdToi 30MH39w MH0do MBS Fobbm®mEogwal bLadgabog®mm dowfgzgdo
[2].

3obolibg0399896  LsdgEbogmM-BHgdbozmmo  IMMmyMglol  Lobgwdfoxzm  (Bmys®) @
06MLEGHM0M (396:dm) LEgHMadL [3].

Lobgedfoxm bsdgboghm-E9gdbozm®mo 3Gmamglol LEgMmgdo, HMAEgdoE 59 9BS3bY s
9005350080 3MOMOO0GYGH0s §3994bol 56 93996900l xaMBgdoLm30L. Lsdgabogmm-@gdbozm®o
3GMMaMBOL  0bMlG®OoMo 0O gdgdo,  OHmIwgdos  v9dbodzbywrmgzsbglo s
3M0MMH0GIGHM0s  BMPoghmo  93mbmdogmmo s  0bMLEGMmoMwo  BgdGHmMmgdolsm30L.
35950m5, §3565bFoMol 0bEMBEBHMOSL sbolinsmgdL LsdgrbogMm-@9dbozmMo 3MmaMglol bgs
9085000790 gds, bmerem 0b50bgMosls - bbg. dsmo 1393080300 godmdobsty.

1. bsGamdmdo sbsemo 3gdbozol s 3Hgdbmermaool sbgMagzol doMmomso dodsMmmemgdgdo.

396339 390H0M©do, LsdgEbogMm-@39dbozMMo 3MmaMgbol d98ga0 30TsMMMEGdgd0
39D BMYsLsbgIFonmgdMo3z0: Ho®dmgdol 3d3wgdumemo 39dsb0BoE0s @S 93EMToGH0DE0Y;
Po8mgdol  Jodommo 085O gdom  gobgz0msMgds; 439wy 360d3bgwmgsbo o
3o63LYBOZOIO  0ym  gWgdBHOMB03SE0d, MOEYD 9oL gocgdg  Lodgabogmm-@gdbozmMo
36OHMyMglol Lbgs 80850 gdqgd0 HoMdmmaqbgmos. s0lsbodbsgos, ™I 08 EOHMoLsm30L
Po68o@gd00  99oMBbgb  Lsg3609MM-3H9dboz Mo  3MHMYGmgLoL ol  LEgMHMmgdo, OMIGdds;
©HIO0MO OHMWO 00535398 HoMBMgdol 9x39dGHMOMOOL  ©BJIMG8580, 49B30msMgdsd0
3oBMsdo. obobo 960d3bgem3z5605 LMEosEIMEMO Fo0TMgdol ©MY39bEgmo  A9B30mMgdOL
93939093, 990EH™A B396 MBOHM 9GO MEe© 2ob3obowsgm dsm [2, 3].

9994 BHOMB035309 3M0L MOHIBOO30 3OHMEILO: ghoo dbGO3, gergdBHMmgbgtmyools Hoedmgds,
dgmOgl AbG0g, dolo JmbToMgds Lbgzoalbgs Bigmmdo, sfygdmeo Homdmgdol 3GMm39Lgd0EH,
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HMI9o3 3090bsmgMdL 930mbmdozol yzgws Lgd@ ™Mo, s ILLLOMEL ymasEbma®mgdsdo. gl
dbs69900 9OHsbgmOLAD 296999MmR 05, M5Y6 9 gdEOMYbgMHO0L HoMmdmgds s ImMbIscds
90bz935 ©M™MAo, o3  2630MMIYPOME0s  JEgJBHOMMIOL  MHMaMmOE  9bgeyool  BMmGIol
390LO3MMMGIMWo  BODBOZMNOHO  FobsbosmMGIoom.  SFoBH™MT,  JgdBHOMB03IS300L  SOBO
9M3s6mgmdl  9egd@BHmmgbgeool  fomdmgdsdo @s dobo bbgs xkmOIgdom Bsbsgzwgdsdo
LOBMYSMYIN030 FoMdmgdol bbgoalibgs LggHmdo, GMmIwgdog gbgeyosl 04gbgdgb sds 0y 0d
RMOI0.

99dAHOMB035300L J98ymdo 396300060900 3603369eMds 2ob30MHMBYBMW0s d936I0
d0BgBom, 35659 3500 IMEOHOL B0535609:

- 999 GHO™YbIHR00L 130M5GJLMd 9bgeMRO0L b3S 30390msb FgsMgdom, Mog 89dwgydo
9M3o6mgMdl: 9egdBHMmgbamans S3000® 493030 Gds 0 sbdogdbHg, M HOHMb3gEYmaL
Lofo®dmm  3MmEqlgdol  domoen  boBdotgls s  0b6Ggblogmdsl, 8godawrgds  ©sogml o
3M6396GH®0Mmglb  69gdoldogMo  MoMm©Ibmdom, oMEs0ddbsl  gbgMgools Lbgs  Lobgmdgdo
(8999603996, LoMdMEM,Lobsmol s bb3.);

- 90099 BHMOMB035300L Mbg XM 300093 96 53059MR0egdL J39969d0L Fmmbmzbgdls;

- 999 BHOMPOFB035300L FgbodEgdmdgdo 939960l LEHoMTMM doergdols gobgzomsMgdsdo
XM 53O0 56 SOOU;

999 BHOMB035309 3OOl gHo-gmHmo 360d369wm3560 80Tsm)egds. MY 0l FEMdL
A9J6mma06 ©s 93mbMT03ME ©30MSEJLMDdSL.

L5393b0gMHM-3gdbozmeo  3OHmaMglol  Lbgs  860336gmgsbo  BodsMrmnengds  s60L
Pom3mgdol 3033wgdbwyeo d9doboBoEos s 93GMAsEH0DsEos.

Lofo®dmm 3Mm39L930L d9JoboBoE0s WS 93GMBoBH0BOE0S gl 5GOL J8gYdsMs 3MA3gdLo,
OMIgwog  0m35¢0obHobgdl  LsFMTomgdol  Bsbo3gEgdsl  Bsbdsbgdoms s  d9dsb0BIgdom,
53GMA5EHMM0 b5YIMGOOL BIMAZL [4].

LoHo®AML 39do60BoE0s MHY393)9® 30050 YB, bEgds LOYIETYMRS, IBIWO BMEMTJOI0ID
3500l396: bgeroo 3w9dsmdosb d9M9geolizgb, 83069 s 3mA3wgdlve 89d560BsE0sdg s
390009 MIBOM Fosen MM 9530 EHMIdEH0B(3050).

993960B90 Lofo@mdmdo Lodwmdom Mm39Mo30980L 3608369 m3zsbo bsfjowo LEmwgds
35649b6gd0m s  d94oboBdgdom, dgocg bofoewo - bgwoom. gl sMoL  bsfowmdMmogo
(5653033 9JbwyMH0) 89dob0BoE0s, GMIOL EOMUsE Fgodegds 0yml 3oe3go blEo©
993560B90mo Mamegdo.

3033wgdbmeo 39496000l MMl dmEgdme LsHoGdmm 303edo T93s3500 439
153MToml 333 gJLgdo LEMEEIds Jobdsbgdoo s 89dsboBIgdo.

393560Bogools  MBsmeglo MMy sMOL  FoMdmgdol  3MHMEaLYdOL 3G MIoGH0B(30,
HMI9oE MBEGIsL 0d¢ng3s Boddsmgdol ;Yo 3030 5530560l BsMg30l 256939 dmbl,
dbMmEME 9350905 3MbEGOMoO.

933™35GH0BO305 Ho0rdmgdol 0LgmMo LabgMdLs, HMIgos WBOWE39wgm 39(36096M9d0LS o
A9960mma0900L  gOHMMd03ds 2963006905, 51939, HoMTMYOOL  gargdBHOMbME  dIBIBY

3oL3WT  99dGH®™bozol s sbogro dmfobszg H9d603MM0 BodMoEgdgdolL  odmygbgds.
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§o608mgd0L 53BHMI>EGH0DBIG00L 59930009 MBS 459M0f305 0356, HMT 505d05BL LoFoM™ LoBJsM0ms
@5 LOBMLEHOM 56 FgdEr0s FsOHOML M0 FJJbMEMA0OHO 3OHMELYLYdO. YDBIMTSBIGO
96960mO9LOLYd0, ©O0EO  LoRJsMY9d0, BJISPVIWO S M EHMIIBIO  3)I3IOGHMOL
306Md900 9939909050935 TBMEM® 93EMTGO 30BGHOMEL s F>OMZSL.

Po8mgdol Jodom®mo 3Om39L9d0 8EYMBsMYMdL JodoMo 3MMYJEHIO0L 25dmyqbgdsdo,
3@obbdMdL  Jodow®mo 8gom©Ydol, 3MMEgLYdOL s Bsborgdol EsbgMA3sL. ol BMHOL
153936090 M-3gd6036 36IMEgLYAL. FoQdEOMO, 3MBIMLYIMHO berdsw ol d9ddbs 89mdwgdgero
094690Mm©s, MM 565 Abmddo, 333039 @O Logbgasddwg  bgwmgbm®mo dsbowrgdo [obsbfom
396LBOZOMWO M30L989000. IS J0oMHO IOHMEILYOOL IBYMY3L MoBymBomo FbIMY3
593L o 35369 HomdMgdol gobgo@®owgdols Jobbom dg@o sbsbatrxgdos LoFoMm.

2. 3b5¢g0o 3996030 s GHgdbmemaools §3mbm80 3900 939G MOMdS.

boo 3H9dbozol s GH9dbmemaool sdMmgd@gdol, 8998s3900Ls s IBYMY30LLL,
930603039600 95399BHIOMBOL gobloBzMol Fgbo mmbo g@e3obysb dgpygds:
1) 06m35309960 15d306MBdOL ABLMM 309 GdOLMZ0OL BoFoMM botrxgdol gobloBE3M;
2) ©530b656L9gd0L glsderm Fysmmgdol sIbs;
3) sboewo 3996030l s FH9dbmermaool sbgyzol g3mbmdozmMo gi39d@Eol 8gg3sligds;
4)  0bmzs300L  BIOOMBOMO  9BIJEHMOMOIOL  FgBoLgds  93mbmdozeo  3sB3969dgd0L
993060L306930b Do [5, 6].

3boo  B9dbmemaool sbgha3zol botxgddo FmosHEMmYGOS 3930390l ©dsbEYdOL,
L5OM96909w0 BMBWYdO S FMEbICO FOHMIOL GOMNMdWOMdS [7, 8].

9306m30379600 9B9JGHIOMDS FoOM3GdS BMEOIMW00):

E=P-C

E - sbswo ¢9d6030L s H9dbmemaools sbgtmagzol 93mbmdozm®mo 9i39J@o Losbys®odm
396H0m©obm3z0U;

P - 890093990l bo®xmo0603b35 BosbasM0dMm 3gMom@olbm3zol;

C - sbowo #9dbozolb s Ggdbmermyool Jqd+9853900L, ©BgM30Ls @S sm30LgdOL
©mbolidogdgdol botxgdols boerxmsmM0bgs BosbsM0dm 3gMom@obmazob.

dmwm Hagdol bstrxgdo o 393030 Eodsbgds Mbs 2obbmMmE0gw©al  M®ob
R9dBHMOO0L  adm3zseobfjobgdom, g.0.  gobsmzgawoliobgdgwos  bobxgdol  dgdzoMgdol
30980309630. G5 fabo, LofoMdmb Bgdmom BsdmmM3 o botrxqgdl s Asdmygbgdrye sbown
39960358 g9bLsBM36M5396 MMM P3000006M90IEGdLS S BMMTSEBH0Mo TmYgdol KxsaL:

S=K+E,-I

S — 96097 3603059 Y3560 0 botrxgdo;
K — 030000069099 gds;
E;, — Bn®3s@GHomwo 9839JGOHmdol 3009303096305
I - 3930355056905 9O M 3OHMEYJ305DY.

Paomdo  93mbmdogmMo  gxgddo  sbowo  3Hgdbogol s 3H9dbmermaogdols batrx by
39003935 BMEOIME00):
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Eab@ = (Sas6 = Ssp) * Qup = [(Kpsey + En * I559) — (Kyp + E * Ip)] - Qup
E s - 9050 §99b6030L 9306mB030960 9539dG 0.
Qsp - §96HIM90ME0 30MM©OI300L Herom®o dmEremds.

sl 3365

sboeo  Bg9dbozol s BHodbmermyogdol  ©sbgeagel  HoMdmadol  9339dGHwO™MdOL
3oLIBOIWO® Moo  860dzbgEmds  9d3l. ol JoMmO30G 3538005 Logmberols
006939900l 9933060 9dLmb, Mo3 Lodmbgwl beob Ma®™ 0sx3L.

06035309600  Boddosbmdol  doMoms©o  F0TsMmMIgds  s®OL  Bsdgabogdm  33ag30L
990093990L  259Mmygbgds s 3MIGO3050DBE0S: FodMLsdz9d0 3MIMEYYJE00L FOBIOMMYdS ©S
bs®obbob 49mdxmdgligds, Ho®3mgdols ¢gdbmermaogdols sbggfs s 3smo Mgoe0Bs305 0
3969 35DoMBY.

@5 M50, 6300L0gMHO 06M3530MM0 3OMYJEHOL MYox0BsE0s IMoMbM3L 3603369 ™36
35396056 @S B0bBLME botrxgdl, 0bm3z53009M LJ80sbMdST0 360369 M3z5605 FHgdbozol s

A996mEma00l 930b6m30399600 939dGHO™dOL Fgx3sl9ds.
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Analysis of the economic efficiency of the introduction of new equipment and

technology in the enterprise
Magda Metskhvarishvili!, Kakha Gorgadze!?, Shorena Dekanosidze!?,
Manana Beridze?, Khatuna Lomsadze!
1. Institute ,talga” of Georgian Technical University

2. Georgian Technical University, Engineering Physics Department

Abstract

Closely to global processes such as population growth, their growing demands, the development of
science and technology, increasing production and competition, the enterprises are trying implanting
innovations in all areas of their business.

Market development and market attitudes show that one of the key competitive strategic conditions
for an enterprise is its innovative activity. Therefore, the introduction of new techniques and
technology is a topical and very important issue.

We consider the analysis of economic efficiency of the enterprise in the process of implanting of
new equipment and technology in two directions: the main directions of the introduction of new

equipment and technology; Economic efficiency.

Key words: Economic efficiency, Innovation, Technology and investment, Capital investment.
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3300 336930580 9J§0dgdol Mol LodEoMY S T W353006MHgdMEO

36Hmdggdgdo

956050 BMEbgs6ody
LodoMm3geml $9dbozdmo Mboggmlodg@ol 0bxzm®mds@ozol s oMmmzol LobEgdgdol domlsdgoiobm
0650696 00L Fog0LE®sEMMOL dgmcg 3996LOL bEmMgbEo.

sBBEG3IHO

659600380 gobbowrmaros by30mMbYdO MHMIWYdOE 393806 dMW0s 355gdool 3gMHomdo
Podm3FGowo 300dgdgdo. 9Jodgdol LodEocmg s glodsdobsw EMMOL Bs3wgdmdOlL godm

3530963900l MHMYs© 458331930l JglodegdemdOl gobeMs.

658630 dmyzsbowos ol 306y 3MMgJBHO OMIGELsE dgmdeos 9Jodgdol obdsMmgds
35(30963900LmM30L MH0Y0MO 30Mb39d0L EOLAOL 5300 530w gdm s Tglsdsdols OMMOl
0536030 30LM30L OMOL T9d30M9ds.

39800©0bsMg 0J0b, MM Lszombo X9 300093 959G, BsdM™Io Jgodergds ogml
doe0sb 36033690 m3z560 LsdgoEobm LEgHMLm3ol.

Us,2956002 bodyzg00: 356009005, 3003000-19, 3628905, (99¢999003065, (59R9GSHO.

991535¢0 5 Mol EIBOMMYDS.

39(3MOM0MB0L OBEMMOL SBLMZL 5M59MO 3550 9F0s.[356g0s (D9 J. pandemia — dogero
boebo) — 93009305, MHMIGELsE LML 0b6x9gJE0MMHO O535YdOL (oy. Jregdo, 3MH030)

3930390905 3039 M9a0mbdo  (Bodse0ms©, M9gRombol ®s3qbody J39ysbsdo) b dmgen
ALbmREomdo. 96gdMOH0 9350JOOL BODMO Fo3M(39egds, 35058 06830306093 5E0bMs
UEod0MO doh396900m, 3569T0s 56 50U ]

dmm 300 Hgarofodo dmbs 4 35bgdos 1720 ol LogMsbygomol Joensd dsmlgendo
3530 3060l d0d0bgdwds MG 0x3gmds. 9. 39dmbMGo FoMHob 9309d0s MG fgmoffob
393603905 O LygOHMM K530 100 000 530560 Logmibarg 08b3gO3WS.

1820 gl sBool 439969980 — 30030690y, 06™mbybosls s GHoowsbdo Jmeg®o
393039 s. BogMH oM X 5830 35698053 100 000-Bg 9@ 0 90sd0560L Logmabeng dgoffods.
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https://ka.wikipedia.org/wiki/%E1%83%92%E1%83%A0%E1%83%98%E1%83%9E%E1%83%98

1918- 1920 Hegddo 3wsbgBobg mxzwoml obEGm®osdo yzgwsbg dmdszgzoobgdqwo
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Lack of time for doctors in the Covid-19 Pandemic and related problems

Mariam Purtskhvanidze

Second year student of Master of Biomedical Engineering in Informatics and Management Systems, Georgian

Technical University.
Abstract

The paper discusses issues related to the problems raised during the pandemic. Increase the ability to
examine patients in a timely manner due to the scarcity of physicians and consequently the lack of

time.

The paper presents a small project that can help physicians avoid asking ordinary questions to
patients and thus reduce the time required for diagnosis. Given that the issue is still relevant the

paper can be very important for the medical field.

Keywords: pandemic, Covid-19, problem, telemedicine, Abstract
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1553396dm oGY39d0: 3009HMLSBOMMBY, 3089MIBITsmo, 303G ™mdo, gOHMmzbmwo
MBsg3OHMbMd.
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2905MRgL (53md0s 2006, 17). 6ym©goeroHdol mgmMool dobgzom 30 bobgwdfoxzmgdo sfigligdgb
dmddggdol 0d 3MOLL, OHMIgEroE 390 gdLobMgds Fsmo J399bol gMM3bmE 0bEgMaligdl
(53md05 2006, 27). 439960L gO™36o 06EHgMLYd0@L 25dmIE0bsdg Lobgudfonmgdo bdomao
8085605396 doe5MdSL. dmm 39MH0Mm©do 30 30096 053oLLIYdO Bo3dom@ 2obdoMGOMEO
d90mEos  Lobgdhoxzmgdol FbMOEB ™Mogolo  dserol  YIMBLEHMOMYdOLMZOL vy bbgs
Lobgedfoxzml dos 1oddggdbg 2o3egbols Imbgbolmzol. IHBObRMMIsE00l Yozt Egegdom
Y] 3003000 353900 3939390000  Dmaxge  Lobgwdfoxzml  Fos  3ME0E03WO
9M35MgMdsBY 0dbges 493w gbsl sbYbgb, HMAI 3 oE03MMO (330w gdgdoL J9IR0E 30
©J0s. 530l Bogooms©  d9a30dos  IM309435bmom  MHMlgmol dogH  5dd- 2016  figrob
L53M9PoIbEGH™ 5®BY369030 BsMIY3d MBsw® BH®MSA30L LsboMRIOTM®, MMIGEOE FsMMDWOS
MBOGOSIMIPO EIIBEHMJOIMWO 56O 5MHOL, MMIBS BodB0d, MM 153TME OO Yo3wgbs
0dmbos B30l goBsMrx3905Dg s 9dmofj30s Fos 3MOEGH03MO  33X0E09gd0. ALS3L
Bo6935L Mlgomols AbGHOIb 0o 3Jmbs 3Mm@s dmya30569000 LogMsbyqgmols seBRg36900
©@OMLYE. (99O L3300 993939 M) YBObBMOTs30Mwo 358356058 Bligmol IGO0
Logo P39 MT03 5M59MHPMHYW OROJBOMGdIMES.

80v9bgo350 0d0LS, MM M9oEP0HBAOL MYMGOHOOL obg30m Loy dHoxzMado 606 Fmsgz5M0
5936900, dm 3960H0MEA0 5MLIbYWA[onMgdM030 5JBMMGd0E Lozdsme 360369wM356 Ml
059580096 AbmREom {aMogls s oM Lo gdsby. 59 ghrmo Imsgzsmo 3m33mbabEos
50L6036530, HMI 5MLIBYWIH0oRMYOM03dd 5dEHMMGdTs 256339 Hows Labgwdfoxzmgdmogzo
5JH™MOOL  Omeo  Imodyql  (LoMdoErsdg 2013).  Fogooms©  Fga303¢0s  OZLIbYE M
AIOMOOLEGHMWO  MmMRB0Ds309d0,  MHMIBLE  Lobgrdform  Fodmbsgdbols  3693gbbos
295Bb05m, 0469d5 gU ,00-450s* Mg ,,005980.“ 50b0EMWO EHIOMOOLEHMO MMYBODI309d0
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39000 094gbgd9b 300960L03MEIL s LHMMOI® HY6gb Lo3MmsMo ™s30L 3mBoEoMboMYOIU.
505856539, OMAMOG 339 90360869, 5®5 bMEM® GHIOMOHOLEHWWO MOR60DI309d0, SM6TgE
b0 39350 Lobgdfonmgdo 09gbgdgb 300960 Ms3wILLAYOL dogrol rdMbLEHMOMdOL mv
bbgs bobgdfoxzmbgy msgslbdols dobboo.

2. 0bgm™B530ve MbsgMmbmgdsHy 3sbmbolidagdguo »fygdgdo

LoBod  MIMsEMm©  3009OHMLIBOMbMIOOL  F0TSOMMNMWIGOom  SOLYIME  BogMmbggdls o
3990§3935b9  4900935¢, IM3wgE Jdodmgzobowog 0d  Lobgwdfogm  MHggdgdL, Gmdob
3003939bEoslog  §omBmoagbl  0bxgm®dszomwo s 30396  MLsgOMbMYdOL (330
Logodanggenmdo.

0653m®35309w0o MLsgmmMbmgdol faligdol g gdols »HBOHb39wYMBs s 30MOHOBSE0S
Dom0mgbl 30RO FoMmMZ3gMdOL LosRIBEGHML (Ymxzowro dmbszgdms 35330l LosagbEm)
300393H9bEosl, 003053308 LoLEBYsdo 30 06BMMTSE0MO  MBOBOMLMIOOL  ©s(335L5
30MmO0b5305DY 15305330L LEFOBOLEHMML 30d9OMLBIBOPBMYOOL domEMs 3s5Lwbolidygdgwro
(30096HMLSROMLMYdOL OgRMOTs LogoMmzgermdo: sOLYdIMO  A5IM(393900, BogMHMSTMEOOLM
30M5J3H03>  ©@d  M93mIgbsiogdo 2020, 10). 3ogOmEo  FoM™MZgmdol  LooggbEml
©594399009d560905d0 BMbJ30mboMgdl  3m330GHIOME 0630 bGHYODY Mgor0MdoL  XAMRO,
63903 1530900 300393H9bE00L BoMyEgdT0, 0683MMTS30wo MLsBOMbMYdOL fobsswdwgy
3035000 063000963 Jd0L S 30BIOMLIROMBMGOOL F0TIOMNMEGIOD sOBYOVIEPO MOLIGdOL
@5 LogOHmMbggdol  50dnxkgblzmsBgs  3sLbolidagdgwo  (3039OLIROMBMIOOL  MrRMOTS
Lodommggermdo: sGBYdMEo 259mfi393900, LEgMMSTMMHOLM 3GModEH03s WS MY3mIgbrsizogdo 2020,
11).

2012 Herosb uL-do gbd30mbo®mgdls  30896oBsTsMMb  dMdmerol  LsFISMMNZYLM,
dgwog 35bolidyqdgos 3089MLOgME900 BsIboo FsMmELsobssmdgy™m J8ggdgdol
399030 qbsly, 50339005 s 369396300%7 (3009MHMLIROMLMYdOL MYRMMTs LadoMmzgwmdo:
56LYdIMOo 24580393900, LEYMMSTMOHOLM 3MJG03IS S MY3mIgbszogdo 2020, 11).

(o3 999bgds  g0bsbly®o  JoFsMmIEgdom  3MmIGOHEOMWo 3563900l  IMRMIMOZ
3569000939l LogdoMm3geml 9MHMm3bvo 35630 Homdmoygbl, GMIgmwoi 3MmIgMEorIE
056390L MF93L Bgsdbg39EMdsL MomS 530594MBOWMb 06x8MMT530E0 MBIROMBMYdOL
806035¢0 0 bEHobIMEJd0  (3009HMLIROMLMGdOL  MgRMOTs  LodsMmzgurmdo:  sGLGdMWO
3990393990, LEYOMSTNOHOLM 3MoE0Is s M930m9bs30900 2020, 12).

2019 fgeb 89oddbs  9MHm3bmmo  MLskgOMbMgdol LsdFm, Mol dmoz5Mm0 BMbJiEos
9636000 MBsROMBMIBOL b30bdDY 3O EEHO30L WsR9RTZ0Bs S 3MMOmPObs300L Jobbom
39050943930 gd900L  dmIbo@gdss.  LsdFML  gbd3090d0  dgol  0bxzgm®mIszomwo
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MBoBOHMbMadOL  3mwoEolzol  083¢gdgbGogool  3MmMm®mOobs30s3  (3009HMLIROMbMYdOL
M9BMOTS  LodoOmggwrmdo:  sOLYdMEo  259m()393900,  LOgOMMOOLM  3MOJBHOIS o
9303960530900 2020, 13).

3. 30096LsgOMbrMYdOL 3sdmfj393900

% beEosgrMo 390

06@9MmbgBHoL  dmdbIsmgdgms  MomMm©Ibmds  fewosb  fwsdg  0BOEYds.  2ogMmls
LSgOMSIMMOLM  L5EJ 93B3 399056 gdol  (ITU)  LEsGHoLEGH03ol  0sbsbds
LogoM 39 Ml dmbobergmdol 70% mobds®l 0bEgmbg@l, 09dEs Moo MHoibgzo dgodwgds
3930900 MROM oo 0ymb (BodsOM39wmb 3039OMBIROMbMgdol 2021-2024 {jergdols
96H™m36mo  LEAHMSAI09).  HJJPMWMA0gdDY  TDMIS  ITMI0YOMEGdST  FgLsdSTOLO®
Gol3gd0l AOBOIE 290MOofj300. 3300356900l 306HMdgdTo 30 Lobgwdfoxzm vy 396Gdm
LgdEH™OOL  FoLoMS OLEBEFOMEO GJ70dBY  AoLZEEST  300GJMHMS3LLTJdOL  3mbom

dmfly3smds 3093 MIBROM QOBIMS.

0639Mb9 MglOLYODBY 5053056900l  ETIMI0WIIMWOS YOMOEEI M3o¢do  byzgdos.
Y39y 3939© 30 50053056900 LmEoswE dg0sl s Bb3salbgs bLME0SW G JWoEBRMMTYOL
dmobdotqb.

XX Bo3mbol sbafiyolido s¢dsm 3969306 FoMdmoygbs vy Msdgbs Fgodergdmes
299bM0Ygm 530560 M0 IOMEO bME0SXME dgE0sDg. Jobo 93w 9bs  ELOMOEEY
0DMmYds s FoMEs 893M0 Lo3gmMoLy bdoMs Loxgdmbol Jqd33gwoi bgds. LemEosw M
dgosdo 0936  Lbgoolbgs Jugals 8mg0sHMgdm, BoGmed dom  TmEOL  goblyzmmcgdom
303 sMeos Facebook, Twitter, YouTube, Linkedin, Instagram ¢os Ubgs.

bemEosEIMHo 3905 ImabIsMYdEgdol MHomEYbmds ALMBEO0MTo EPOMOEEY FoEIW ML,
596 053 Lo3mIMb03530Mm BsTMOEGOIBMID gOHSE Fobo FmbTsMgds Lo3domE FsMmEGH0305
3990g9gb9ds3 861535¢00 305N d0m 5MOL FGLodegdgo. 09939, Lod[mbsMm, LemEosw M
990005L Bb35OLBZS MMP60DSE09d0 MY X AMBJIOO o300 0BEHIMGLGdOL Fglsdsdobo 0ygbgdgb.
A9IOO0LEMWO MMHPb0BE09d0L B1930MEH0MYOOL Ls3doMm© OO fowo LHimGmgE bLmEosw M
090005b9 dmEOL. BMY0IJOHDO  M5035¢MM0  9JuEHMJIOLEHMIO  MORB0DOE0JdO  35MYo©
0Y969096 Lmg. 9gosl 96> TbmwmE ®93OMEH0MYOOL  3MMbom, Mg  0bBRMOIs300L
3oL53ME9XYdWHE S J0dol IbgMH30L J0BBoM.

bmE0sWHO IGO0l BNLEGHO obToMBHYGOS 50 235J3L, ol DM sbsbosmgdgb. The US
Congressional Research Service (CRS) sb5¢00&03mbols 3Gl ¢rob@lbiol 4sdbsM@Egdom: ,GgMdobo
bmgoseMo  dgool  dglobgd  gobg3mm3b9ds  0bEgMbYE-00gdl, MMIWwgdoz  0dwg3s
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500530565 IMEOOL MO0 gOHMMOOL LT gdsl, MGuOLYIdOLS S 0bBMMTS300L JOMMIWOZ
299myg9bqdsl“ (bgobsdg 2015, 14).

G®503E0Mwo  d9o00lsd  2oblblsg900m  LMEosMO 8905 29(30¢JOI0D  MBOM
bgdolsfizemdos o 0bxmMoEos3 MBROM LHMxSI© 30EIw©Yds. dgbodsdols®, MHoL3Yd0E3
300093  NBOM  Fooros.  LmEosww®o  dgool  Bodwmoewgdom  doerosh  bdoMos
©9H0bRMMT5300  BMOBH0Z0L  2o3MEIE0d O 905D 3900 LydMegdss  doligd by
©90mgdd9gdol  3Mmmbom. s30@HM™d, bIoMs ©ygds bmedg Lsgombo LmEoswwyGo dgool
99D0030L byFoOMYGdIOL F0TSOPMEGOOM. 5 30 DLZIMOL 4530 L53TIMO MY, MoYO
960l AbM0g LOoGHY30L s 23TMBIGZOL MI30LBGIOL EOEIGdS YPSL, Tgmegl dbMog 30
MBoBOMbMGdS, 580EMA 59 BEZIMODY 3930 M3 0LY SWZO0Y, M3MS L3oILBZS M(HygdgdTs v
Lobgudfoxzmgdds 306050  06@IMgLYdoL JoBbom 96O  2sdmoygbmb LmiEoswme  8gosby

5)9LgdMwo MYy gdo (b356sdg 2014, 6).

% 30096 m30 s 30d9M BSTsMEo

099 1599399699000 9963530 Mdsdo MmIo FoDBOIMOO JosEMIOL BMMISL FoMTIMoYgbs
©53M30009390 04m X5MOL s LsdbgOM 3H9dbozol A ogMHgdsBY, dMEM Fargdos mIds GmEIs
390333505 @9 $9d6mMEMa090Dg L MROM s MBOM EITMI0WIOIMWO Fobs. 30d9MHMT0 S
3009065350 5Tob gOM-9OMO IMOZIMO FoQOC0M0s. 3009MHMITs> F9g0degds FSE0LIOOM
MMM OO HBosbo d0sggbml  dmFobsomdgagl, 300M9 oo LdMIMmErm  ImMJdggdgdds.
360303990 0683M5LEHOIBHIOOL JOMHOMIPO Md0YIEHIO0 00Jdol LMY ITMIOWIIYPOS
06&9Mb9Gbg s oLBg 9@ 9390 990degds OO 35M5E0BYOS A9dMmofz0ml J399bol Brrymda
05305330V, 5369039, B0bsbLME, 93mbmToz e s X 96330l LolEHdgdDBY.

bbgoolibgs Labgedfioxzmgdo goblszmm®mgdom sgd@omcmow 0ygbgdgb 300960 3939390L. sLgmgdo
50056  Mbgomo, 583, olMvgwo, Bobgmo, BO. 3mMgs. o3 Lobgwdfoxmgdl  dgezMo

3009691530 ™MdYd0  gosBbosm. MmMIEzs 339 Y39ws LobgEdHoxnm (30EMAL ASBIMEOML
053080 30096M39L5dGIMIYOO.

GMgol AdszMo 30096 BT 306306  s0LIBYds  LodoMmMZgW ML  9HM3bE
MBBOMDMYOSBY. §399obs 965 FbMmEm© LsTbgEO™ o SEMAL SHMM 09GOl LogoMrmzgeomls
900500 gdmm, 9MsdgE  fergdos 3009693 9)390Ls3  0ygbgdl. 2008 ol LodGHIME™
9090999000 35059 MYlg0ol B9EOIMSE05D YOO 30099MT9BHI3d doBsbMEM309s
Lobogmabam 0bxgMILEGHOIBHMOsDY s Fom0ds Lobgdforml 860d3b6gwmzsbo Mmdogd@Egdo.
9dm3006900m, 2019 fgwb, 53690039 0O 893935 2965DMM309ms LodoMmMZg ML BodMHZ3OMIM
@5 bogobsblbm  Mfyqgdgddg. dzocg Lobol 89@9g390L 9BO3MOM0350 ber 543l syowro.
29bL53Mgd0m bdoMos 30896 89393900 M3913009009000 SBBSBIMOL GHIM0EMOH00@6 (Lgsbsdg
@5 am3oModg 2015, 100). 30896L03MEg0 FoBbMOE0gwgdmwo 893939008 OMMEO S
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98399GH0sb0  250md0gdobmzol  JobL3MPOGIMwo  I60T36gmds  9603Fgds  BogEmITMEOLM
390300 gdsL 5  9bsFIOMIMBL.  LHmMgo 98 0659IOMA™Md0L 30639030
2obbm®30gm©s ,99d0L“ doge 2015 ol 23 6mgddgdl Lodo®mzgerml dodstom dwdscols
09933900 30009ML  BM335  (LoJoOMZ3gml  Lobgerdfomm  MLsFOHPbMGdOL  LsdlabyHol
9606003d0-01.08.2015-31.12.2015, 16).

Perosb §esdg 3006G0Mo mdol LEFOHDHYGO0 MYROM 5GP OHO bEJds s MiEbm
939460l L3gELEALIBYIMGdO vy BomD 3530060 GdMO  3539MME0  XFMNBIOO  1OIMSMIO
06960919306 259mIE0bsGg Lyew MBOM S MTROM 9GO 09495909b 30d9MLETMOgdOL
LSFMIZOMOM s 3OOGHOIMNO  0BFONLGHOMIBHOOL  Md09IEBIODY  3009MT9GHI3900Ls
30096L5IH39M3M  Mm39MH530gd0L  gobbmME30gwqdol doBbom  (LodsBrmzgewml  Lobgwdfogm
MBogOMbMadol  LsALObOOL  9byo®0d0-01.01.2018-31.12.2018,  13).  FHIOMOOLEH™MEO
MA2560D530900LmM30L 13O0 0PIMLMYOOL J93MEIEO0L s Fgdymddo 3m@Egbigom®mo
©93603H900L 2505000930l oMM 5T gds LHimMg 0bEHIMbyE Logmsgs. Lobgardfogm
MBogOMbMadoL  LYALIBNOO  5BoTbMWo  F0TsOPMEGIOD  SBMEEF0JEOL  LobEgdoGHo®
dmboBMmobAL Goms bgwo 99mdoml GHgMmOolEWwo mv) 9duEHMgdobE o bsMo@H03900L
39303995l 06¢gMHbyEL03MEgd0 (LodsMmMz9wml Lobgwrdfoxzm MBsrOMbMgdol Lsdlobmmol
3696080 2019 §garo, 26).

OMAMO 3 LOJoOMNZI ML Bobgerdfonm MLsgmmMbMgdol Lsdbsbwy®mol 2020 farol sbys®0Tddos
SLobero,  300960393939005  gobLoZMMMGdom  9dBHommo  bsbosmo  doopm 2020  {ierosb
36O™b53060MLoL 3569300l FYgdIOL 3oM9EGEIMHS© s 3MYMMO 9B g3s FbbMOEBOgEs
939460l x9bs330L  LOLEJIsBY. Bmss 396gdool 3gMomdo bmBErom  Kxsbwsggol
LobBgdgdo 30096 9@g30L ABZIM3WO SMOgMHPNbYW FobBIE s 3 FBOOZ M3 LodoMmzgEm
4mgoes 358mbszerobo. 2020 farolb BgddgddgHdo m3m306M9dmewo s83bsBYmOl GHIMOEGHMOH00b
Bogorm39ml 9360 ms, IOHMI0L, XobIMMYEMIOLS S BLMEF0SEMMO O330L LydobolBHM™U
30330993H9MH e LobiEgdsbyg obbmME30gw@s 3009MHMe3OLHAS, MMIOL EOMLSE SO0
Jmbs  860d3bgermgzsbo  ©™3Mdgb@ogool,  dsm  mGol 6. @Rscol  Labgarmdols
W53MMSEGHMOMH006 06xMMT>300l IM3™M39058 s 9O0I-9MH 0 3bMMO 3903390 DY 5BH30MMIAL.
585856539, 03039 390 339MODY 50GHZ0MMS FoYseEdgdE0 0bGZMEOT53053, M3 80Bbs® L3S
5M0L  WHdMOSGHMMO00L  B5dd0sbMdOLLML  ©H353006M9d0m  LaBMPsEMgdOL  FgiE™dsdo
99939658 5 J39960lL  ©OLIMYOESE0L s 0doxol Fgesbgzoli BogMmsdmEmOLM dslidEsdom.
50L60365305, M 50b0dbM GodBHL Fob MLHEMgds Mmoo e HBObRMOT5300L Jdwszcmo
39035605 @m0l @0dMEMSGHMMOLmMD 839380609000  (LodsMmzgerml  Labgedfogm
MBOBOPHMGOOL Lodlobwymol sbsMm0do 2020 Fgaro, 24). 30096M0dGHMMIO0 3502500 0Ygbgd9b 9.§.
130006200, 300960300610l FgOMPYOL, 03565396 3065 0bFMEOTo305L s bBoMs >0bodbwyer
063m®35300L o3 35HMBY yoosb. 3009MHOL3900L LHMIRI® (33909050 096gd0l 25dm,
bdoGo 999degdgeos ol Gqlobgd LG 0byMmMTs300L IM3M3gds S PoblEBE3Gs (Cremer,
Frank, et al 2022, 710). 30096LogME0L ©330 39bLLIMMMGdO MMNYos TN GOYo
1399 3HMO9O0L godm: 3009M5dEMM9d0L Mbsco 8mgddggdbab Jbmazoml 6gdoldogMo SO 0Esb,
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30096OL03MOE0LS S BoHB0ZMG LolEJIgdl TJmEMOL 35300609d0 S GO 30096 Jugegddo
(339 MdOLS s 99939008 9933060980l Loy (Cybersecurity& Infrastructure Security
Agency).

505896539, LMEOSEMMO  FgEoom  LoLEHIIsGHOMMI®E  3M3IWEYds  Lodwewrgowols 9bols
39dAHJO0 @O MO0 XYMNBO M) 439OEO  SOLYOMBOL, MMIJOoE JosEMdOLIE sl
30M93000 (35 ,OG-0bx8Mm“ s LB 39300000 LOGJWOFBHO  XYMIBIOO O
MO960bs30gd0).  Abgoglo XyMBIO0  39OHOMPNMs©  IMHmgdogb  Fmbobergmdsl
do5Md0L396, 930399396 3099 0b6FMEOT30L S MY0Q0we b ET9bE OB Bgdmddggdol
30000 dMbobegmdsdo BgMs396 ol MIHO OMYdIMWgdadOL BLOIMEIZ0ML S SO JOOWIO0Ib
3065306 53M9LOSL.

33336900

OMaMmO3 3b9I3m, 3009M0L03MET Bo3dom® BsOMM JlodErgdMdIdL 0deg3s Lbgsolibgs
90350079900 S PIIOOMOL 5 505D OO LoRMMbOL F9I (339 0(39. 300MOWYICO
3o s sb0dgEHM0wo Mol FgMPYO0 MBTJOMZg 3bBE0JEJOIOL BAEIZMO 05MOMOS.

y439ws Lobgardfogm Lo3mme®o 0bGHgMglgdosd gs8mdobstg 0ygbgdl yzgus glry®LL
300E030L 25396M9d0L s ool gdmblEMmOoMm9doL JoBbom s 06EYMbyE LogM g s30bL JoGyo
15MOEGdsS. MJOIXOLEHMMO 0IMEMAO0L FMowrdo vy 35630b0Ws3m, OMYMOF 1193000
50b03b53L, y3gas LabgdFoxm 30EMBL IMEgdME HJo MBS0 5I3EHOE0S FMsbgMbMUL, MM
2905MRgL (530005 2006, 17). Bgm©05¢0Bdol gm©H00sh 459m3obodgs Lobgerdfogmgdo
LHMOg 00 3OLL 0MBg396, HMTgEroE oo gMM3bmE 06EHIMILIIL 390 9gaLobMGdS (5302005
2006, 27). 530&m™d, ©:95¢00Hdol omgm®ool dobgzom, Labgerdfogml s6hg3560 4sbsbmMz0geomls
doesMdy Lb3oolbgs d0dsMm™MEgd0m ©iLd39d0s, 099 gl 439960l 0bEHIMgLYdL gaLobryMgds.
3009639393900 530 356G10 FoQ5e0m0s. BobgEEAFoRMIIO VOO MY BSMVIESE SHMM(309gd9b
3539699 0535bTGOL, ¥H0569g09b 30003 0BFZOILEHMIIBH ML, 803390896 0bZMOT30L
@5 9.0. 9MLsbgdfoxzm 5dBHM®m9d0 300093 NBOM 35MRAS© 0949bgdgb 0bnm®As3zore Jugul
1539500 063JMHLGOOL 4Bl JOBbOM. BogIWO0MOW, 365060l MToL §H0I-9H 0 FMS3500
3963BsBL3Mgeo LHmMg 30d9M™M3ILHBAYGOOEG 0Ym, ,,0bMb0TMLAs“ sG3gMMbI gobsbmEEogws
Mmoo bsdbgOM  39dbozol  IPYMmOMOEIL  2odmyzsbs s Mg 360d369wm3560
©M39999630  9m03m35 @5 QooboxsMMzs.  BmYogHomo 933935600 300961809 GO0
960036900 Md5L ©5Yd0m FHOWTo 2560b0s3L Ao dosBLOL T9bseIBMbJdDY, MY 5 56
5MLYIMOL GH 0560 EMI0BBEHMEMO doews (Chitadze 2018, 75). Bsd@O 9M®05, HMI TS BMOIS

0335 s 06¢gMbgE LO3zM 390 A90bSE3MS, 3063 8dWH3M FgdbmErMaowME MHglEOL TerMdL
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dod3 QO 3535MX 39053 Fob AbsIGLss. 5FoB™A yz9es Lobgwdfozm 0¥y sMslsbgwdfozmgd®ogzo
59360 oLMsx30L E9gdbmEMmA0MHO 25d0gMgdoLImM30L.

693396530900

33093056 033900905, MHMI  3009HNLIROOLMGdS  MbsTgMHM3zg  JbMmBwoml OO
399mf393%5.  Labgwdfoxzml  06GHIM9LYd0EL  49dmIEobsdg  dsgroldogho  FgMEIOO
3905OMGIMW0S YY) Ym39e039 5dsb HJoeoHdol FOHowdo Qsbzobowrsgm. sdo@Ma LyFoMmms,
Omd  Lobgardfomzm  MHYgdgdds  A99dW0gmMb 330l  LOLEYIYIO, GsMs 3000  0gbsl
53O0 30d9MTY(HY3900 Labgerdfjozm 1figgdgdbg s 353900 153LLIYOO 3OOGOI
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Cyber Security Challenges in Georgia
Nino Lomidze

PhD student, Caucasus University, School of Governance, PHD program in International Relations,

Abstract

The XXI century turned out to be a turning point in terms of technological development. Rapid
technical progress along with many other benefits has posed significant challenges to the world. The
growing reliance on digital technology in almost every field has increased the risks and dangers of
cybercrime. Cyberspace is widely used by both state and non-state actors -terrorist organizations not
to mention cyberattacks carried out by individual individuals. Georgia could not avoid this global threat

either.

This paper addresses the challenges of cyber security in Georgia. The paper discusses the methods
of cybercrime and its impact on the concept of national security. The paper is based on the theory of
realism and discusses the key characteristics through which states and non-state actors pursue their

own interests and demonstrate or use force.

The study reflects the main threats and challenges that exist in cyber and information in Georgia,

relevant conclusions are drawn and some kind of recommendations are given at the end of the study.

Keywords: Cyber Security, Cybercrime, Hybrid War, National Security.
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The Effect of Biological Prepate “Phytokatena” and Fungicide “Ridomil Gold” on
Fungal Diseases of Tomato Root and Phizospher in Booming Period

Guliko Dvali %, Leila Zviadadze?, M.Kobakhidze®, Naili Lomtadze*, Tamar Shamatava®

1. Biotechnology Center, Georgian Technical University. Senior Researcher Scientist, Doctor of Biology

Z Biotechnology Center, Georgian Technical University. Research Scientist
Biotechnology Center, Georgian Technical University. Research Scientist
Biotechnology Center, Georgian Technical University. Research Scientist
Biotechnology Center, Georgian Technical University. Senior Researcher Scientist, Doctor of Ecology
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SUMMARY

Fungicide “Ridomil Gold” strongly suppresses development of both beneficial and pathogenic
microorganisms of the plant root and rhizosphere while the biological product “Phitokatena” does not cause
strong suppression of beneficial microorganisms that contributes to the preservation of the healthy soil
environment and active plant development in the blooming period.

KEYWORDS: Biopreparation, Pathogenic, Phytocatena, Rhyzosphere
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Influence of the simultaneous processes of scale evaporation and reaction surface
reduction on the oxidation kinetics of chromia-forming alloys doped with rare-earth

elements
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Abstract

The high-temperature oxidation of FeCr(La) and Cr(Ce) alloys was studied by thermogravimetry. The
kinetic dependence of the FeCr(La) mass change has a specific form due to the simultaneous occurrence
of scale evaporation and reduction of the reaction surface. The latter is due to the formation of diffusion
barriers from lanthanum chromite. The kinetic dependence of the mass change of Cr(Ce) has an
identical form. Based on this identity, it was suggested that diffusion barriers can also exist in the Cr(Ce)

alloy, as is the case for the FeCr(La) alloy.

Keyword: Oxidation of alloys, evaporation of scale, decrease of reaction surface.

Introduction

To improve the composition, morphology and adherence of the scale of Cr203-forming heat-resistant
alloys, these are doped with rare-earth elements (La, Y, Ce, etc.) [1,2]. During the high-temperature
oxidation of these alloys, together with the basic oxide, there are also chromites formed on their surface
(in particular, LaCrOs, YCrOs, CeCrOs [3-5]). In case of alloy FeCr(La) chromite is barrier for cation
diffusion what is equipotent to the decrease of the effective area of the basic oxide formation reaction.
This leads to the change of the parabolic kinetics of alloy oxidation to the logarithmic kinetics [3]. For
the processes with the decreased reaction surface, U.R. Evans deduced the following ratio:

@=S/S, =e kM (1)
where, S, is the initial area of metal or alloy surface, and S is the area free from the diffusion barriers
of the surface of the specimen in case of mass gain 1 (i.e. its mass increase at the expense of the oxygen
entered into the reaction), & is the surface reduction coefficient. Based on Eq (1), one of the authors

proposed an inexplicitly kinetic dependence of mass gain by time t:
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2
t=
kzkp

[ekm (km — 1) + 1], )

where, k;, is a parabolic constant, which, alongside with the well-known Evans equation [3], m=
%ln(kﬂ/kpt + 1), can be applied to these processes considered. In particular, Eq (2) correctly described

the kinetics of air oxidation of Al2O3 and Cr203 -forming alloys doped with lanthanum [3].

Results and discussion

M, m, mg/cm2

1
0.8
0.6
0.4
0.2- s
l . . 1I100 1200 1I300 . tr h
2 4 6 8 10 12

Fig. 1. (1) Total mass change of the FeCr(La) alloy in air at 1200°C, (2) kinetic dependence of mass gain
construed according to curve 1, (3) curve as per Eq.(2), (4) curve as per Eq.(4). The insert shows the
evaporation rates (V) of (1) Cr20sand (2) LaCrOs within the range of 1100-1300°C.

Fig.1 shows the kinetic curve of the general mass change (M) of Fe45Cr0.3La alloy in the air at 1200°C
(curve 1). As simultaneously with the scale formation, its evaporation takes place, then M = m — v t,
where vy, is the total rate of evaporation of Cr203 and LaCrOs for different metal components. By

considering Eq.(2), the total mass change will take have the following parametric form:

2Vm
M:m—kz—kp[ekm(km—l)+1], (3)

where, m = M + vt plays the role of parameter. This means that first, ¢is calculated according to m
by Eq (2), and then, M is calculated for the same value of m. The kinetic curve of the specimen mass
change caused by the oxidation of oxygen entering into reaction (m = M+vy,t), is given in Fig. 1 (curve
2). Its processing using OriginPro8 software yielded the following values of constants: k =
1.550 cm*mg and k;, =0.231 mg?cm*h. By considering these values, the estimate curve 3 according to
Eq (2) (Fig. 1) satisfactorily approximates the curve construed from the experimental one. It should be
noted that the curve construed according to modified Tedmon's equation [6]:

Mmax m m
t=-=, -0 -3 (4)

(Mppax =2% is the limit value of mass change, v, =%,q=3MO/Mcr =0.923 is the rate of

evaporation for the gaseous component of the scale (that's why the plan of evaporation of the basic
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oxide is: 4Cr+30, = 2Cr,03; 2Cr,05 + 30, = 4Cr03), and does not correspond to the experimental
curve (see Fig.1). This is another argument of the presence of the diffusion barriers in the scale changing
the kinetics of the process.

By using expression (1), Eq.(2) will be as follows:
2

= o 1- iln(e(p)], )

i.e. dependence ¢ = f(t) can also be presented in an inexplicit form. Its graph, by considering the values

t

of constants, is given in Fig.2.
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Fig.2 Dependences ¢ = f(t): (1) FeCr(La) and (2) Cr(Ce).

The kinetic curve of the specimen mass change during oxidation of Cr0.5Ce alloy with oxygen
(Pp, =0.01 atm, temperature 1100°C) totally repeats the form of typical curves of the Tedmon's process
(initial increase of the mass of specimen, reaching the maximum value with a further decrease of mass)

(Fig.3). However, as with FeCr(La) alloy, Eq.(4) yielded a big difference between the estimate and the
experimental data (see Fig. 3).

Fig.3. (1) Total mass change of alloy Cr(Ce) in oxygen at 1100°C, (2) kinetic dependence of mass change
construed according to curve 1, (3) curve as per Eq.(2), (4) curve as per Eq.(4).
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Therefore, particular caution is needed when assuming the possible reduction of the reaction surface
and using Eq.(2). Since the dependence M=f(t) cannot be given as elementary functions (both, explicitly
and inexplicitly), contribution vy, to the total mass change should be disregarded and dependence m =
f(t) should be plotted. This can be done graphically (curve 2, Fig. 3). In this case, Eq.(2) can be used
again (values of constants: k = 1.177cm*mg and k;, =2.648 mg®’/cm*h). Kinetic curve 3 calculated by
this equation in the given scale virtually coincides with the curve plotted according to the experimental
one (Fig. 3); while dependence ¢ = f(t) for alloy Cr(Ce) plotted using Eq.(5) is given in Fig. 2.
Clearly, all the above-mentioned is not a full argument to justify the presence of diffusion barriers in
alloy Cr(Ce) and the question of possible formation of CeCrOs during Cr(Ce) oxidation should be
further investigated by using direct physical methods.

To conclude the given communication, we would like to note that Egs. (2) and (5) can be presented

more generally:

t=——[ekm(km — 1) + 1] + (ekm ~1), )

K2k
e [1 - —ln(eq))] +— (— — 1) (5"

dm .
where, k, = (E)t_o m=o 1s a rectilinear constant. Consequently, other expressions change as well, e.g.,

t=

Mumax = (kgv:izkp When k, — o, Egs. (2') and (5') are transformed into Egs. (2) and (5) respectively.

In our case, for alloys FeCr(La) and Cr(Ce), k, =18.898 and 15.928 mg/cm?h, respectively. High values

of this constant allow using Egs. (2) and (5) processing the experimental data with high accuracy.

Conclusion

So, the study of the oxidation processes of alloy Fe45Cr0.3La in air at 1200°C and alloy Cr0.5Ce in oxygen
(pressure 0.01 atm) at 1100°C has shown similar kinetics of these processes. Since there are diffusion barriers in
alloy FeCr(La) as chromite LaCrO3, the presence of CeCrO3 in alloy Cr(Ce) can also be assumed, which should
be further investigated by direct physical methods.
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B9306M0L 993060900l 3OHMEgLYdOL JOPOMMo d0dE0bsMYMdIOL 25dM. 53sLsh ghma,
5300 5936 ORMBONMHO BM0gMHJOOL FoMdmJabsl WsbMbol  JHMIoE0oLsdsb (LaCrOs).
FeCr(Ce)-b dsLol (330000900l 3069303996 ©s0M 300909093l 455660500 00096EHwM0 Gm™MTs. 53
0096&1OMB0L LKIZg DY 498N JIME0s 356 9MO, MmA Cr(Ce) 99650bMdT0 Tglodegdgeros
5ML9dMdOIL POFYDBOMMO BsM0JMHIOO, MMM 5T 500 593b FeCr(La) 99650bmdolomgol.

1533956dm BoEY3900: FgbsbmBors mfboo®gds, bobxols s2GHc98s, bsGgsdzoer Bgpssotols 8gdpoigds.
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OR0MS - Salvia verticillata L. 30o{jolBgs 392939306 s 39696Ms30mem
056005 303OMUEOMIEGMOMEO 09530U9dMGdS
09mbs 306 30mF5dg!, 9079396 8F)0d9?%, 20MMP0 F9BSIZ0¢0?%, 5B EBY
9830 ©5d9%, 0 B)MSA30¢0!

ld0wobolb Labgedfogm Lsdgosobm MB03gMLOEYE0, BoMToEIZBYI0 dMEHB03Z0L I35 EHIIBEO
2 »00olob Labgedfogm Lsdgoiobm »HozgMLOGEYE0, 0M3IE JMMNIMIEsdol BsMAs3MJodool

0bbEo@GMGo

LG JG0

I9Lfogarowos 39ML3gJE0weo bsdzm@Mbscnm d3gboMol axo®msl - Salvia verticillata L.,
dofolbgs  3939G530O0  ©d  3969M030m  MOYBMGdIOL  Fobsasbo  5390mEgdoL
15053bMLEHOIM Tobslosmgdrgdo.

S. Verticillata-b 90{obDgs 3929393000 ©S 3969300 MMABMYd0  59EH0GMS©
390lmeE0s  3MbMLM0, FMZSMXMgM3560 (2-7) ©s 360d3bgerm3zbo dmMIgM™ Bmdol,
X063300M3560, LGIOMLIIOMI30560 FHOOJMIGdO. MOl FoMOBOEHOL, gmbfobs s gMml
335653 Jum30wdo ORIMOIBEFOMGIMWO  doFOL  935MVGHO  OSEOGHIMO  BHO30BS. FMOMWO
00gS(305¢)M05, 1396EGHO0Ws30M  LoLEGHYAOL  obfymdols M35¢LEBOOLOm  HIGOLEHMIsE MO,
MOl MHIOEMOO 30 ~EMOHDBMZI6E MO0 BEHGWJEIOOU.

QX 0M5L dofoliBgs VMo MORBM™Ms F0IMMLEHOMJEOST0 S0LIbYdS BoMBoFHM3560
30g64odol, 3moambsgm®mo 5390930l JoMH0MsEO 356M96J0dMwo MY MmGEIOOL, Wwsxkbols
0mF3mgdol o Jm®gbdod®mo Jumzomol ™obsdmzbogMds. ©gMML, BmmEol gmbHls s
0053560 doM3d0  HoMIMm©Ygbowos  3MEoGYMHIXMMO G030l  god@sMo  3mbgdo; 996 JsbTo
©0x9gM9630M90M0s Log™Mdgbg 3F3600350 2o6fymdowo, LEgHMLIYdOO FMbIBLIEMBOL YodES6
FM0F9wms @O GOodgome  9wqdgbms LobsmE®mqdo, sGHIG  FMOFgms 9ghm - ©d
MOLB30Ms05b0, dM30MHOL30MYE o659 BMOMZ60 FHMOJg0IOOL FoOLOL olidgwgds.

1553396dm LoBYggd0: (HIBMbsbors, sy 0Ms- Salvia verticillata L, Jo3(02LHGLA SIS

dgLfogamogmos  Salvia  verticillata  L.-ob, @ox0o6Msl, 36sgsefenmgsbo,  msgemgsbo,
dosobm3zsbo d3gbstol  dofiolBgs g9bgMoEomwo s 39393930 O0 MGOYBMGdIOL Fobsysbo
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5390990930l 530L9dwMgdsbo [2,3,4,5]. S. verticillata 530390900 bIgEmsdwsbmz0l
dboMgdo, 93MM3sLy @O  9H0sGo, LoMOoL, 0MBoL s BMOMgm  ghoyol  J3qybgddo;
LogoMM39e™mTo Y39 FrmMOLEME Mo0mbdo 43b3wds. IX0MS 0DBOHPIYdS J3096, MObBIG,
0MO0056 93mGHM390DY, IO RIMEOM™IGODY, UBEY390d0, 89hdbsMgddo, bJoMoE MMYMO3
L6939 339bsMg, 030 ol Fws LM EYywsdwg y3b39ds [1].

S. verticillata-b 9306509 06000 BgLwYOS s L300 VIOM sbalisMYdL; dobo Mgtem 30-60
(80) LA LOTSEPOL s 4-8 3 LobgolLss, bdoMms dJoM0IB3] WIBHMGHZ0Oo, 3965609 MbsE 6
15305m@ Lo FgOMLwYIE0s FMIEY, 29I MWO K9ZMOLIOMO 39F3000. IX0ML BMMEYdO,
390fiows@ @IOMLINwo s BILgosbYMos, B3gNIdMOZ Y3930 ™mBITPY BMOWIdO 336900,
g46H900 2-8 LA Loa®AoLss, bdoMs 1 Fyzowo, 3s@EHsGs BMIolL, Jsbz0w(396M06, yrMms30L9dG
ROOMWHIL 06300056093, Fo0  BOOGROGS I oLYdM-339M3bOLYdIO0PID  TMBOLYdMSY
39600535350 MO0  bolosmgds s 4-12 L Loa®dol, 3-10 LA Loasbol, §3960Bg
dm3M35¢9dM0s b dm3zerg F50393H000s; BmoMmeEro doM3o s3M3IZGNOL0s, MG 01vY
093605 HoOBoNMO, 300J10DY 3M9MBIVMIE Mbgd IMRZ9 B0 GO0sD0, MM0Zgg TboMgby
3906gMmo  ¥9f30m  IMBgboo; IX0MIL DS BMMEGOO  BIOOM  Lsd3Mmbs,  bmgrm
05bsygz930col 1—1,5 1A LoROAOL BMMEGOO WIbEIGS BMOTOL, 30YINE0s60s; T3gbsdol
Log®ogsbs gy3z930wgd0o 1-1,5 LA LogMdoLss, L3TomE MIYJW, Y3530 gdol Fgd9y doOL
39O gmbgdbg Lbgsb; 14 (20)-24 (40) yzs30o0sbo RbOMGdO TF930M9d00s BsMRbYE),
839360906, DI Ls33900LYIG Y3530¢9EID5©; K5d0 6 38 LoMIoLLY, MbesE FgdMLvero
3o¢Yeobgdm-Jaholigd®o  0gfi300, dolo Bgs GHMPOL TFmomobs 3dowo  doEr0sb Imargs,
339000 3d0¢900 30 NBOM AMIGE0; 330033060 3593505 00LGYO0S, XA MOMJIol MK GO
509353905, oo LfmMos, Goaboo doMdo d9()39d0Lysb F9Jdbocro 30(6HM Mymerom, 306Mmy3060L
Do HMPo  ®omJdol  MEolgdmos s doMdo  Lofgemo  sboliosmgdl;  J3gs  Gbo
159653300056005, 950565 6533000 99M3IZJPOSE OO DBMIOVLS. 3931 MFJd0 3390 EbOLYdMO
13m®dob, 1,5-1,75 LA Log®dol, 4sgolggMo F9zgMH o MdoLss [1].

3sLsens s 3gNMEOO3S.

3960L39dGH0Eo Lsd3wMbsrm d39bs@ol - S. verticillata-b Lozzwrggo bodmdo dm3m3zgdmEos
2021 Ggob, JoOrmeol Rem®ob@e Moombdo, oo mmbymoll Josdmgddo, @yol 3o069gdol
B50Mdowsbgddo, 5dBHoMemOo  Y39300mdol  Bobsdo N41.68111°E  E044.41207°, H-1208m-bg.
Lo9gL39M0g6GH ™ BgwgmEols bodmdo EsEMEos LYY 0. JMMsmgErsdol GocmBszmgodools
0bLEGOGHWMAGHOL 39MHdscmomddo TBPH-21399 (byMoomo 1.). Losboewrobm dggbstol dofolbgws
392956000 @5 396960530 mGYBMgdolL  396GHOIWMMmO  5609900©B  sMgdMwo
L536935@ O™ BodMTms 256030, LORYMANZ30 S Y300 SBsMEGOO TBIS (3MEbswo
975304069090 BsbOEP0EID BLEO LHTIMYOEOL LTS GdOm, 115330930 Tobogs FgoMgds
Log3MIBOBOL bLBsMTo 24 Lo-0b obo3EMd5T0 s FMMH3LES FEOE3YMH060SE AoMgTmTo Lolisgbg
d0bsby. 330930l MdOgdBH™Ms Fozmm@Hgdbozmmo 33arg3zs FoMmdmgds Lobsomerols Carl Zeiss,
Jeneval-ols 3036mL3M3%Y;
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RMGHMEM39996GWMMH0  Asbogrs  IR0JLOMES (0BOVIO  BMEMa3sMo@ol (Canon Digital
IXUS75) B53w95¢09000 5 3055303000 ©od)ds3s Adobe Photoshop CS5 -ob 36my6s35d0.

33%930L 89000

S. verticillata-b @96Hm - 9300gMHIoLOL  BMdgIEYOSMY MXMJId0  LFMObsBMZs60.,
00mgdol H®IdOLGOOO  3MBRoYMOS300L s gEbozegds APYMdMOI®  ©IR30M0LEHJIYWO
5MJoG9dBHmbozol. mgdml 95363 Jumgowdo  LsgzgbGowmogom LobEgdol sxMgasGMs d3oMg
(5m©YbMd0m  ORYMHG630Mgds  Fgobodbgds; dsol  935MOEBH0  OSEOGHYIM0  BHO30LsS, MEMO
LHOObsBMZ560 Lo geo@Oo Mx MO doggms IgMH0OIBMEo LodMEYoL B0dsGm K35M9g0bo
39560gmdoom  50009Fgds.  dogol 8393930 X MIOIOO
mb3olydMo, bogoem 059900dmGolo b3Mgero
00m0LEGHIMOLYIOOO  FMOTom 033900905  dopolL 339393
WxM9J©J0d0  JEMOM3WLGHOoL  Bsdowm  Lobdomy
500093905, 0gOHmb  930gMoLTo  Boggms  4obHgmds
0539 dmOolo bgMgerols 00O MEgdol
39035¢0lfobgdom  OmameE  ghmIsbgmol,  sb939,
37199990909 IXOIQIBOL 6H03w0bsE o 39EEgdoL =
9005OHm 359 MM0s 9.0. IPYMdGO. ox0ML gHml | ¢
9309Mdobol  Jumgzowdo  godloMEgds,  OMYMO,
G®0gmdms doMol  45sbsFMHd0L  335¢00, 3MbEGHWGOWwO
M3ool  Lobom, slg3g,  OMLMLDS  0EOMOWSLEHWMEMO
MX 0909000 Fo®dmoagbowo (bm@.2).

S. verticillata-b  @®mb  abogo  gdbsgzgo0 |
3396009039bb9Jow0,  33950MsGHME0  3MBGR0YMOI300LsS. .
QIOOL GIFLAHYOOL 3960mMs85%g BogdboMgds Lsdysem bey@omo 1. Salvia verticillatal.
06¢9blogmdoom d9dmlwyero WgMHA0MO MMYbM; GHMHodmdgdo

MM356005  3MbMLMOHo I35 XMoo (2-5) s QsdmMBgMs  ImIgemm  Bmdol
LBgIOMBGOOP630560 X 06M330M3560. IR0 VIOML FBMS30 Jumzowol HBgs3oGmo Fbmerm
399bgddos MUHMEOILHOM s 95 FE0sh BYI30MBY. B0l 935M9G0  930IMIMO
Jbmzool 30dsG0 33oMmgEo© Fsdmfgmeo gobfymdom sdmomBggs. S. verticillata-l g®mls
3356530  Jumzowo  39MGH0b0DOMYPIMWOs, 033900900 9P B0YosLOo,  FobygbBow G
3953030, dMI3OH™ BMmIoL, LguasMbosbo Mx®ggdom FoMmdmoagbowo g3owgMHIMwo
Jumz0wo; 3835653 Jumzowl WIMdomo MEOYPBML, GMAMOE 3mmbggddo, s1939 dol AobaMog,
R0OBOGHMZ60  3e9gbdodol MxMggdo 9gdoxbgds; IR0 M@l  JgMdol doHomso
Jumgzowol  3569640ds  [omdm@agbowos  mMbgwgas®losbo,  8Fomm  LEGHOYIGHMMOU,
3 0QMbIMEMO N IO0m.

S. verticillata-b @®™L 3538@9M0 LoLEJIS IMA0MO MEOYBML FMbsBYEPMBSL 0TgMOHGIL,
09935 99AHO®© 9dBH0MS© JNPHYMS 560990305 Fo0TMmEYgbowo. IROML GHEMBBOEGHMOMWO
LobBgds FMmbmE03WEm0s, 5000930 Fbmwm gomo (ggds RE™mgdolb s Juowrgdol
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LEAHOMIGHNOMEO ggdgbEH O F9aMLIBOZIOMEO PIOHML (396GHMIMMO 30WOBEOO. IX OGSl
©96MJoM0 MORBML 259BHM Jumz0l SHBILOsMIOL GHP0sbo, Mfyzg@BHo 399d0wdol Jumzowo,
360030 sg3560, Woxkbol dmF3mgdo s dgMIbol Jumzool  god@sMo  FOFargdols
1306053 guo LoAMIGbg IYMdMs© gobigmdoe LsbsmwmEmms (4-5) s GHMJgoIH Jumzoms
©0xgM9b30M9ds. d9MHdbol Lobsmm®mgdo bRIOMLYdOHO FMbsBMEMdOL, MbgERsMLosbo  ©s
9306935 0dM0560; G®gdgom® IR MJOMO 39OLO 30 365960356 M3b5
239OLASLJgegdos,  dgHdbol  LEHOWIAHMOM 9w gdgbBHIOL  TmOOL  AsIMoMmBg3s
9306939 0dM0060 O 9MOGOHMAZ9MM35b0  BMOAOL  LIBIMMGOOm.  OBBOL  dMF IS
LobsMgdo 3069 35W0dIMOL, 30MOGJLO® BESR33YMBMZb60 @S MOMJAoL  MsbIdGISD
39OLYOLJggdME0s. IR0 ©MML  JgMms  ©d  39MH0IgEWsAwo  Jumzowo
300gMbsemHOo LAHOYIEGHIOOL X OIIO00 50LIHGIS(LY6M.2).

S. verticillata-b @gMH™L Loa®doZ30 2965339M0L 356MET>bY Q9GSO FMOFgEwms gMm- o
MOLB30MS0sbo 3o0LYOLJggdMEo  BHModqgdo s dgmHdbol  gHsbgomols  Jodsmo
330603069 (LY3OHME0ME0) obYMdOEO BMOMZBO BHMOJg0IdO S0LsbYds(Lwy©.2).

Lmesoo 2. S. verticillata-b gg®mb

316 8MoLOL J0IGMLEGMIEGHMGMEO
530L909MHgds60

A. 999D dm0bob LEHOMIGHMOOL 356mEMsds; B.
g 00535 xOIEM300  JMbALbGo HOodmdo; C.
- 930gM3oLol  BMdgdgdomy Jumgowo; D., E.
| 99b@mdmGolols 53093960 08356530
Bl Jum30oEsb  dgwrsdg; F. 996dbol
S LOOTIONOTwo 9egdghddob 36dgboo; G-
d96dbol LEGHOWJEHMOMwo gugdnb@gdo LogMdog
99b3mboiEosdo

S 1. 300660 o 2. x0M33e0m3560 BHMoJmdgdo; 3.

L Lfoebsomgsbo,  GmBBOLYdGMO  MxG9©Yd0; 4.
O530GMMO  doyg; 5. doaol 9393930 o 6.
bahIOHIOO IXOI©YOO; 7.
39930b0boMdMwo g30gmdobo; 8. 3magbdods;
10.  dJg6dol  356gbdodol  3maroymbswr®o
x690900; 11. oxgbol dmF3mgdo; 12. woxgsbo;
13. 358%0v30; 14. o036 FmMFgwms ©s 15.
&®59900900L LsbsMMGd0; 16. L3OO s 17. BMOMII60 A9FEBHIMO FMMFWgool BMIGBEJd0; 20.

3960989000 s 21. 3900 3tE0dMboE MO 3560967005

S. verticillata-s ool gmbfol (99Bm3gEommo) 396030 FMH0Eo SEodloswME Tbsmgl
(395G LodMGHYgdo) d30MIIE, MIeolgdM RsbBbgJoos, bmwm 505JloswrwEH TboMgls
(@MOBIO LodMEY)I0) 1939 I30MY©, M35¢oLYdM SFMBBYJoos. GmmErol gmbHol asbogo
39653390000 396GHG®oe LodMEYJIo MG LBgOHMLYdMO 6533005 FoMmdmygboro (lm®.3).
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@OX0MSL  gmbfio 1306053 glo  FYdMLE0s  3MbMlivGo, FMOZ5wMXOgosbo  (3-5)
G®0gmd9d00 @ 51939 9609369wm3bs 30609 BMIoL LRIOMUBYOOHMS30560 K0MIZM3560
dLgdom. gmbHol 8gdmligol 0bEGHIbLogMds 29653390l 396GHMIWME LodMHEHY)do TgEo©
3990bsGIE05. IR0ML Yol Bgsdo@o li@s dMMEbsbBM3960s, §30gMH Mo Jumzowo
9OPMH0Q0560, IMIgOHM BmAol 39E0b0DYdIMmo LEHOWIEHMO0m bILosMEYOS. ymbfiol dxgs6Msg
Jumz0ml @MODBIMH LodOEHYJIo BFoOBOFHMZBO 30EgbJodol WxGm9gdo 9doxbgds, bogom
33900ms 963H03w0bserMmHo 390w gdoL 3G90 JermMgbdod o MxEIEIO0LoYD T9dYsMO
Jumzowo. 33w930LsL  BogJloMmYds BMMWOL gmbHol 930IMIME YR MHYEIdOL BodsMrIc
0o0mfgmo  3539900L  sOLYOMBdS.  gmbHol 300099080  sOLYDMEO  QBBIMO  3Mmbgdo
30O 0s, dgOHJooL  259BHIO  FMOFgms Lsbsnmgdo Loa®mdgbg (2-4) 9H3M0350
30ymdoo, dmdmm BmAol, m35¢Mo dmbsBMEmdOl. 2593M0 Jumz0wol Wsxkbols dbodgl,
d96dbol  BHModgoMo  9wgdgh@gdos  oxYMHIBE0MGIMMo, bmerm ol LsdoMmoldoMm
3Mg64odmm0o 9x6H9gd0(L)6H.3).

Rewol  gbfiol  Loa®dog  sbsmoBg  M30MGILO©  9HmM  ©s  MOL30MI0sDO,
B30ONW OO HIOL  PILPIWPONWO  FIOHIG  FNOFIWDS  LAHOYIGNONWo  gergdgbBgdo
03399905(Lm®.3).

Lm@soo 3. S. verticillata-ls gmodgols gmbfiols
30300mLEGOHMIBHMOMmOo 030LgdMMHYd60
(BgBm3g0menm)

. ' A. gmbHol bLGHOYIGHMOOL 356MEEDs; B. gmbfol
: 33092995 @bg Lo IRsMeg0, dgdsbozmeo
Qo doM005©0 300oymbocr®o
LAHONIEHMOOL  Jumgowo;  C. ymbhob
aMod9b@Gby  sbbmwo  gsdGHsco  Jumgoerols
LAHONIGHMOYWo  gEgdgbEgdo  JoMHOMOEO
Jumgowolb s D. ghomolb ségdo; F. dgedbols
&M5995¢60 999963900 Lbog®mdog
9Jb3mboEosdo

1. 30600 s 2. x0M33wM3560 dlvyligdo;
3. 3n@obobomgdmwo  g3og®dobo; 4.
9300gMH3oL0sb  JodoMgdsdo  Hodmfjgero
05900 33505305 5. 309bgods;
3003MbsE ™o X OH9Id0; 6. Jarm@gb]ods;
7. 80053500 5 8. 953 )d0m0, dmbgEHoswg
2390@9M0  3mbgd0; 9. @Woggsbol dmI3m; 10.
@oxsbo; 11. 358d0w900; 12. 99660l asdEHSM0
F16OFwgdol Lsbsom®goo; 13. m6 s 14.
JOOL30MSW0sbo L3OO MO

2960yl gErgdwme dgedbol 23993560

Fn6Fgdo.

Georgian Scientists/JsGmnggeo d93b0gmgd0 @&. 4 N 3, 2022 151




S. verticillata-s 0ol 3053500 30030 5JGH0IMS© F9dMLEos IM35¢RMgM3560,
36O ZmGIoL GHM0JmIgoom. 3500 dsM30L B30 Jumgowo 3E0bobgdEo.
900M0y0560 9300gMHToLo  FodMOBIMWs© FMIEM™ BMIoL YYXMHIEIO0M. IXROMIL BMOEOL
3053500 doM30L 256030 FMHOEOL 5d5JLOSWME FBIMGL BOMTBOEHMZBO 3megbjodol, bmeom
33900900l 56930 JarmEgbdodmewo Jumz0wos FoMdmygbowo. ds® 30l doHomswo Jumzowo
830M™ BEGHOMJGHMOOL, 3nEWOoRMBIMMOs; 259BHM0 JiMm3z0wo MI>oLYdIMO sMJodgdE™mbob,
beeom, ds®O30L 300099030 MOMNM-MO0NM 56 ME-G0 99mIxzgbo Jumzowom ocTgdmeEYydmewo
G595 m0 9e9g3gbE05 O0RIMHIBE0MGOME0. F9Z3560 AsMM30L 2odESM0 Jumz00 Fw96 Fger-
0mF3M3560, 05 JMWOBHIMHSMMO  LEHOWIGHMOOLSS. 959BH0MI©  Fomdm©agbowos wsxbol
dmF3mme 3mbgdo IMIEM™  Jo0odMOL, dsy3- 96 LMLESI3MObMZB0, 9MS)OMYZ3MM3bs©
390LALJ9egd3emo  Bobsmmm®mqdom. I9gMHJbol oGO  FMOFJwms LIBsMMMGdO Mo MO
bsBMMdoLss @S 30Ms@gbo  LogMdgbg dhymdcm  B)3M039050  ©ORIMIBEFOM©YDdS;
330930L5L 0339905 39FBHIO  FYOFJWms o®Tgdm IgMHJ6ol  LdgeEasMLosbo  GHModgswm®o
9099963900 296 qds (Lw®.4).

Lbm@soo 4. S. verticillata-ls gmoygrols
00053560 dstrrmzols

80360LGOIIGIOIwo
®530UgdMMHPOBo

A. 30053560 do030L LGOI EGHIOHOL
396m©505; B. 80053560  doMH©030L
730539963 Bg sbobyeo
3BIBGHMOMMO  3MWSEIOICMEOO
G030l 259350 Jumgowo; C.
3993900 Jumgoeols
LAHOXIGIOVLO 9ergdgbBgdo

1. 39919005 2. 399¢0B0BOMHYdMO
930©gMdobo; 3. oOFoEH™Zsbo
3Mmgbdods; 4. Jaom®gbdods; 5.
300gMmbosMo  3o6gbdods; 6.
Wsxgbol dmF3m; 7. oxsbo; 8.
d96mdbol 2993  FMOIFgms
LobsoMgdo, 10. dgedgbols
4 (L3 L6 %) Lggeaombosbo G&®5gdgo G0
Lol SO RO O s et 0<g8960000.

S. verticillata-s @moxwol Bgs s J3ges  g30gMdoliols §mdgdEgdscmg MRMILIdO
5055300013930, IMMELIBM3b0 s FMMP3IIWO0Bos. d5JBosMMO 930 MTOLOL

03999356 IxMIEIOL 5QIJB0IWMOHME FgsMmgdom dg@o FMMEbIBM3bgds s0gbodbgds.
6039 dbsM0L 883663 Jumzomdo doggms MH30 O0RIMI6E0Mds T9obodbgds, dsa900dMmMOLO
b3 9ol 30950079930l 490035¢0L0BId0m 30 B0 296FYMdS JomEIM0s. IR O0MIL BmmEols
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93009MHdobob  Jumzowdo MOLYdIMo bs39BbEGHOWsE0M LOLEHIIOL MRG0 ©OSEOGHIO GOl
90939036905, 60 dOMEbIBMZ560 LHEIWOGHIOO YYXOHIPO doYIMs FYMHOEOBMWO LodGEHYOL
003560  X35M9060  296(ymdoo  50Lsbgd0sb.  doaol 8393930  IXOIO  ML3oLYdIMOS,
0539 dMOoLo H3M9gEo MOMOLEAEHIMOLYOOO 3mbzodMEsEo0l. S. verticillata-ll Fmoolb J39©s
9309MHIoLL Bomm3560 399303710l 309900 509bm3bgds(lv®.5).

RQO®Eob IgbmRowo. S. verticillata-ls FomMEO dOGIE0SWIMH0, 89010 30bLIHO

R}MOIOL, M35 ROI0B0 s oMy DBmIol  x0M33em3z560  LFIOHMBGOO™30560
G®0Jm3930m. B0l dxsMs3 Jumz0wwdo dogggdoL 23b6FYMdol MZoLsBOHOLOM IX ML
ROOMEO S8G0LEMIGHMEOO LEboLLS; Fg0obodbgds 930IMIMEO MXMIIdOL J0dsMmD dsR9gdO0L
930609 Fo9mfigmmo 456(gmds. MmOl s@odbos MO s dsJBoSMMEMmO 930EYMHTMWO
MXOJ0J00 MBsGHMo0s; IgumolgdIo Jumzowo FmoEegl 9™ ygdes ORIMIBE0MYOIME
03070, B5GH03wobsONEw 390wgd §opMdgergd ey IXMIQIBL s dgm®Y fggda, JgRsMgdom
M3, 5M53H03009M0 IgugMHbsomo 3500FEHEGHOL dJmby MY MIIOL. VOHNBWOLYdIMMHO 356M96J0ds

§900ma9b00s MbYWsOLOsBo s Godsm0 LEHMWYIBHMOMOm. IX0MIL BMmMEOol MO MITO

59BHOME© 50Lsbgds d306090589G®0560 FMOFGw- 3mF3M3960, V0s-30MsGHIMIWMMO 3030l
3993560 316900 s B3OS MO SBLEHMIMBYdO (Lw®.5).

bmesoo 5. S. verticillata-ls
ROl
8036mbGOIHIOwo
0530090900560

A. 30moEol 5odloseIMo s
B. 535gL0se60 9300096Hdolol
LEAHOYISHMOOL 356mMsds; C.
lutolilol

MOHBMZ96EHOIHO
LEAHOMIEGHIOOL MBOCMdOL
5305309630
1.565Q0523060LEgdwo,
I6OHEbsBM3960
96:)©390wo0sbo B)dgdEgds™Y
©xR 909005 2. d9bMLoL 335W0;
3. 053GV ool 339GS30
IXOIQYO0 ©5 4.

36 ©bsBM3560 LoGYEoGYoo;
5. 93009Mdolo; 6.
d9LMHoLYOMMO, 7. AglgMbsoMO

5 8. OHBdolYdMEO

3569bJ0do Jum3z09gd0; 9. sBsLEHMIMDO
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S. verticillata-l g3s30qmols x50l Bemmmszol 56030 FMHowol sbs339m0 9339mMo©
65330000605, 030 9dBHoMGs© YIS 3MbMLYOO,  FMSZIWIXMJOBO  dMLMLgdom;
m6IbO030  930MIMNwo  Jumzowo  bdgugs®losbos ©s  godmzzgmows dzotg Bmdob,
dmImy35m  gmEmIol dJmbg X M9Jo0m  bsbosMYds. XSTOL  FMOMWHIOL  MHBOMBO
9ONRIOMZ5605, des33mmbM3z560 s LBHMObsHBMZ60 MxMggdom oMdmoagbowo, bmeom,
65330900l s60gdo  GHMBBoGHMOMWOo  Jumz000s  ORINIEE0MYIMWO;  43930¢0l  XSToL
RO0ME530L GHM9g990m0 9egd9b@gd0 oMol L3oMIW GO JoBJgErgdom boliosmgds.

QIR0 23060230608 BMOHEWOL oMM Jumz0wol LEOWJGHVIOS J9AMIZINOLS©
0bgwos, 08390, mOmIBOOZ ds3330bM356 @ LFMObIBM3s6 g3oMmw Jumgzowl dmemols
A3 0s JOMNRIOMZ60 doMO0MIO Jumzowo, dsbdo  O0RIMIBE0MYOMEo FgMHIboL
G595 m0 9agd96@E900m(b96.6).

";’ ‘ \ At 8 PN a ‘.. 2 ‘LA—A;
bmGsmo 6. S. verticillata -l g3530¢0l 80 360mLEAMWIGOHMEOo 0530L9dwMYd60

A. 35603 M0 By sLobmeo LOHYEO Y3530ol IMOABMEMAOMEMO 9ergdgbEgd0; B. 330633060l 3wdEwol
24965339m0.

1. 3bmlgdo; 2. X5ToL BMOMEs30L b533m900; 3. 330633060l BMOEEOL IBsMI30 s 4. MOOEMdOL
R 6909005 5. 90J60L GHModgom®o 9egdgb@gdo; 6. LsdBH3MY; 7. Babizzol bggEo
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sl 33bs.

99LFo3e00s 39ML3gdBH0eo bsd3Mbogom di3gbs®ol oxomsl - Salvia verticillata L.,

dofolbgs  39393°G0O0 @S 39696M030M™m  MmOYsbmgdols  Fobosgobo  sa90egdol
15056MLEBH03M FobIBOIMYPIgd0. F030MEHJJ603500 F00IdMWO 35d9MIHO TJPMPOIIOm.

330930L 3990 3396005 BoEOsYbMBEHOZM FobolinsmgdgEms T9IIR0 JOOMDELOMDY:

S. Verticillata-ls 90{olBgs 3929G9530O0 ©s 396965300 MmEORBMGd0  9dEHowmEo©
39005 3MbMMOO, M350 MXM9M3560 (2-7) s 3609369 m3zbs ImIEM™ Dmdol,
X063300M3560, LRGOMBYOOHMS30560 GHGOJMIgdOm;

LObgMOOLMZ0L OTsbOlINSMIYOYP0S BMMEEOL 5M5Y30MOLEJOME0, ABMEbIBOSBO o
30390360 J30EINIYwo Jumzowrol Bdgdegdscg LXOILIOO;

IR0 0, 9.0. MmO, IOMELIBMZIBO LIGHIOFGHMOO MXOIO Bdogol 3393930
X 090900L J035MM ¥3350900060 gobHgmdoo 5©0dqFwgds;

S. Verticillata-b  gmomEoO  BOGoE30INM0s,  LoggbBOwsEom  LoLEGIOL  2obFymdol
0350LSBOOLOM  SIROLEMIGHM0, BMMEOL MHIOYMIO 30 -EMODBMZIOEHMICMEOO
LEGHOYIBHMOOU;

X063l JoffoliBgs gMIom MMPBM™MS 303OMLEMYIEHMMSdo S0Lsbgds BoMBOEHM360
3e96Jodol, 3moambscrMo 53939 gdol doMOMLEO  356M96J0dMo MR GYEIOOU,
59BHoms  HomImagboo  @oxkbol dmF3Mgdol s  Jum®gbJodmmo  Jumzowols
05653m36096d0;

S. Verticillata-l 399bm»3m®obol GHOBDoGMOMmwo LobEgds ImbmEozemMmos, ©gHMU,
Rewol  gMbHls s 8moz96  dsMm®3zdo  FomBmEygboos  30sBHIMIWIMHO  Bo3ob
3993560 3mb9d0;

S. Verticillata-b 09®doo mGmsbmms 9gHdsbdo ©oxggmhgbzo®mgdmos LogMdgbg IHYmdG
30300350  29b6hgmdoo, LEBIOHMLYGIMO  FMbsHMEMdOL  godBM  FMOIFJW™MS
A®5495¢06 9e0939bE S LobsmMgdo;

QIX0ML 09O MMABMMs 3GMHJobolm3zol TIBILOSMYGDG0S 2oFEG  FME Fgermd
9O®- 5 MOL30MSW0560 s IM30MOL30MGE 9bIYIOMWO BMOMZ60 FHMOJg0EYdOL
239MLOL oldgengds.

@OoBHIOSEGHIOS:

1. bodo®m39wmb BEm®s @¢.XI; 99md3gdemds ,d9:3609M905“mdowolio 1987. a3. 150-170;

2. http://theplantlist.org/1.1/browse/A/Lamiaceae/Salvia/

3. http://theplantlist.org/tpl1.1/record/kew-184133

4. R. Gagnidze- Vascular plants of Georgia a nomenclatural checklist; Thilisi 2005, p. 138;

5. Nomenclatural checklist of flora of Georgia, Thilisi 2018, p. 170;
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Microstructural Feature of Salvia verticillata L. vegetative and generative organs

Teona Korkotadze!, Ketevan Mchedlidze?, Giorgi Chabashvili?, Vakhtang Mshvildadze?, Dali Berashvili!

Thilisi State Medical University, Department of Pharmaceutical Botany

?Thilisi State Medical University, lovel Kutateladze Institute of Pharmacochemistry

SUMMARY

It has been studied perspective medicinal plant Salvia verticillata L. aboveground parts
vegetative and generative organs internal features.

The aboveground parts of the plant are intensively lined with conical, multicellular (2-7) and
glandular spherical trichomes; In the covering tissue of the leaf blade, stalk, and stem the ventilation
system is represented by diacytic type stomata. The leaf is bifacial, amphistomatic in terms of the
location of the ventilation system, while the pulp is characterized by a dorsiventral structure.

In the internal structure of Sal/via verticillata aboveground parts coexistence of the plate type
collenchyma, polygonal structure primary parenchyma, bast fibre and collenchyma tissue are
represented. Collateral-type vascular bundles reflected in the stem, leaf stalk, and midrib; The wood is
differentiated into longitudinally arranged, spherically shaped vessels and tracheal elements, vascular

tissue one -and two spiral, with porous tracheid wall thickening.

Keywords: Lamiaceae; Salvia verticillata L.; Microstructural analyses.
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155399698¢m doBBYLOL MsbsTgEMH™M3g 36MdEIdO0 S 336300l 3Bgdo
Jo6rgs853dg BabrgoBs!, d9bodg b3bs?, dofjsdg xsBdM3, bmgozm Bodsdsdg*

153930 P9 gomeol Lobgedfogm mboggdliodg@Eol d0bbglol sdoboli@moMgdol

©935MG5996GH0L SLM(306090I0 3OMBILMOO
https://orcid.org/0000-0002-1870-0502

253930 $96gmob Lobgedfonm mboggdlodgEol d0bbglol sdoboli@®motmgdols
©935MG5996GH0L SLM (3060900 3OHMBILMOO

353530 9609000l Labgwdfogm Mboggmlo@gdol d30Bbglols sdobolGMomMgdols
©935MG5996GH0L SLM306090)0 3OMBILMOO

53530 960900l Labgwdfogm Mboggdlo@gdol d30Bbglols sEdobolGMomgdols

©9350G5996GH0L sLoLEI6E 3OMBILMOO

BLGHMIEO

LEoG0580 15389690 dBoBbYLOL MSbsTgEMM3Y 3BIMBWYTJd0 S Pob30MIMYdOL Fbgdo”
39000M 3999905 389690 MmdOL oML MHMEHg s I60d3bgerMdIbY J399bol 93mbmTozsls s
9ol 256305698580. 50b0dbos sligzg 08 3OHMBEGIGOOL Fglobgd MMIgEoE SGBYOMIL sMYTo,
595Lm5b AM399M90s 0 B 293wgbs 0dmbos 39698058 Lsddgbgder™m B0BBYLDBY MM
939960l dslsdEHodom, olig 0dgMgmol Mgyombdo.

Bsdm™ddo 51939 LOdSGOS 889690EMIOL IGO0 QoBbMOE0gEGdo 0b39L30E0Hd0L
d9Lobgd. LESBH05d0 2oIM39ME0s 33¢g30L F9YPI00, BIMIJWmS BswoBo [omBmyqbsls
004935 3d9bg0mdoL botrobbol, 18? Zomrmmdol gabgdols mbols s 3d9bgdemdols gd@mmdo
69056030l 353990l LOMMMEEOL Fglobgd. 1939 50b0dEM0s Ol 3OMDBEGTJd0, M3 byl ¢derol
909690 md0l go630056935L M9ga0mbdo. 39Mdm:

*  93mb6mI030L 5MLEHIOOEIMOIMDS;

e Lobgwdfoxzml IbGOL AbsMOFIOOL b530gdMds;
e 1535 EHM WMOLOL FxMYgmds;

e 0b639LGH0E0900L Lod306.

595Lmb dm(399Mos MHgL3MEIBEGHMS  ©93mIgbs30gd0 Lbgoolibgs d0dsMmIENgdOm.
5990056 50lsb0dbog0s:

» 099690@md0olb  dowoewo  bsGolbol M HeOmbzgwymes, Go3  dooofigze
95051 3350R030MO0 B39(3050LEHJOOL FoLso E®bOL BsOHMMEMdO;
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> 4996500905 4595H30egL 49650930l 5350 gdsLs s 39E) 3OIMBILOMbIOHBIDY.
» 15939690 FsboeEgdoL bgeEdolsfizMmdmds s Fs®swo bsdolbo.
HMIGmS  Qom35¢obfjobgds Fsmo  sBMom bgwl Jgmhymdl  ddgbgdmdol Mol
3963005609051 MMM MHga0mbdo s1939 J39ybol mbyby.
UGHOG05d0  IMEgdME0s 93GMOMS FmbIBOIDId0 s MBY3900, MMIGEoE BB
39360905 M35mMobg300m s MMIJMS 36M9JG03500 gIBbMOE0gWgds gHTMYdS ML
15g8056MdOL 9R39dEBHIMs© HoMmBstrmngsdo.

153396dm LoEBy39d0: 39967dEMds, doBBYLO, 93bMT03s, 3MMdYIYd0, 0639LEHOE0S

d9Logs¢mo

15989690 m doBBYLO 9H—9M F60I369wM356 0BMLEHMOL FoMdmMowqbL J39ybols
930bm303590, GMIgo3 293gbsl sHIbL Lbgs 30Bbgl IMPGOOL 2ob305M9d5DY. J399s65do
15989690 M BOBOHYLOL F5630MMGds bl MHYmdL, 0BEFOILEHMYIEHOOL 9630 YONs, SHoErO
Lodwdom 50w qdolL 99gdbsl, Lsddgbgderm BoBbYLMB 393806930 sbowo 3mB3sbogdol
Bo0MYoe0d90sl o 5.0.

535896 3600369035605 gMEMoEgds F035J30M™M MY MHMYME 0BOEIdS LoJsMM3zgemdo
15989690 m bgdBHMOO, MSBY3 F0YP0MIOL LEBHIGHOLEH03MOO FMbs3)09d0, MHMIYEMS MBIbTS©
389690 mds M9A0LEM0Md0 bwyd0gdEgdol Jobgz00m IgMmMg 5B 28459 LwydogdEoo,
MI9mogob  sdBHom®os 15218, 306M39e 50D 39 Ts39dgeo  AM9H3gmds 40388
198094 GH0®M, 5996 sdBHoMEmos 17908, dglodg 5RO BYS BHMSBLIMOEH0 > ILOHYMdYdS 26982,
5JGHomeMos 15348.

15999690 m 30BbgLO doebg 36083690356 MRV HoMmBMIYIBL LodoM 39 MBMZ0U.
ol Logdomm39ml 93mbmdozol gMm—gMmo y439geodgy LEGHIdOW MO s JgambsgE0sbo IMYOs.
5803™d 5339690 M LGgHML gob30ms0gdsl 60369 M3z560 SEYHOEO MF0MH3L LEBMYSMYGdOL
39000EEIMO0L  5Fo0gdsly o 93mbmdogmMo  BOEoL  dorfigzsdo.  LodsBrmzguomls
930b6m3039M0  356305M900L MY gdsdo  Lsddgbgdwm LgddHm®mo  45sdfy39d MMl
05958005 5 0535dMBL. 5©0b0dbME0 Fogdmgds 300093 MBOM FYBOE 99EwYdEMEML bools 53
bBgM@do  SOLYIMWO  Mo30LOMMJOYOOL  Tgufogesls @s  BMBJzoMmboMmgdol  LMIymROl
d06M050 8095MHM¥E9g3900L 4obLsBOZEMLL.

dbmgomdo  d94dboeds Covid-19 356003050 3063000 sbobgs  33m3s  MMAME(3
9439969%0L  93mbMT035BYg, 0ly 093M0 3335600l LogddosbMdSBY. FMOZoES 5QsT0BTS IoMYS
L5IMTom 5EYOE0. 3500 OOl s LYTTYBIOM bgdBHMG0S 25dMbozolio, LosE FIMIZIMEO
36HMdgdgdo 890gddbs. goblsgmmmgdom 2020 gl 2000 56583GMIgends oGH™3s Loddom

5Q0R00, 53 23dMf39Mo 0ym MY S30900L A9dM, 39MHdmE Lsdmdowsdm EGHEMmbL3MOEOL
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99035, BHmMgo B3960 LEHGHO0L 330930l Logobl @sMado sMLYdMWO  3OMdEGIgdOL
35803965 s 3500 359FM0L 3DBgd0L 3365 FoMTmoygbL.
OMamO3 503600690 Bods@mggwml 93mbmdozsdo gMHM—9Hmo Y439wsbg d9dmbogerosbo
bBIO® 3OOl 3J969dMds, GMmdol dsB3969dgdo 2014-2021 {iemgddo slgomos (bMogrol).
3gbGogo 1.

©slobgEmgds 2014 2015 2016 2017 2018 2019 2020 2021

06Hb3s> e 4.0 5,4 6,9 7,1 7,2 8,3 8,2 8,4
OO0
39033900 4,2 5,7 7,4 7,6 7,8 8,9 91 9,0
360305
MO WsM0

©sbogdgd s | 68,9 71,1 75,0 76,2 74,2 70,0 66,1 60,3
50q96Mds

SmbO 3530

900l 9483 | 1190,3 | 1272,9 | 1473,0 | 1560,5 | 1641,8 | 1726,0 | 1982,4
5b65BEIMEIdS

oGO

O3 3bO0osb BBl 356@gd0sd bl MmMgdom  2o3agbs  dmobobs
©3L5Jd90MEMS MoMmOGbMdIBY, Loz 2018 Hgermsb Fgstmgdom 3egdol dshgzgbgdgwro 2019-
2020 §egd80 4 5050 35305. 00 3OMdEYFYdBY M9353 35609058 0dmbos sdFgbgderm doBbglby
30900m90L 06x3MILEGHOIEIOOL 39bgdgEms SbME0sE00L S©TLEOIWGdGE0 OMIIEMEMO B
BodIbEHOMmO0T300: 356098050  Jommew  Boddgbgdm  BsDBIODBY  0bFOMILEGHOYIEBH O
360M9dBHgobg 0mdNds3g 333560900 ©58©9Ybodg sboero  2s9mf)393900L Fobsdg @ssygbs o
585Lm5b, 300093 MBOM 2558doREMS 0l 3MMdEGIJd0, GMIWGdoEg MIMsw™mE 3m30-19 —ob
3936039905993 9MLJIMOS. F0IH35 0FoLY, HMT SOEIOM 9B93Bg 0bBMILEOMIG IO
360M9dGHgobBg 9F5mds 56 F9hgemgdIms, BydEMMo 36033690 Mm3bs B Es. ghmo dbMog,
b 259mfj300 LsFdgbgderm BsboErgd By BoLYOOL BOHPD s 935l HYTdBHS WML 3MLOL
360083690 ™3560 350:bs. o3 86083690Mm356 GH300m50 350 30m3356090L, 296l MG d0m,
H0Iwgdoi 0bxMLHMIGHMOM 3MMmgddHgdbg 9/9F5mdbab ©s Lobgedfoxgmbomsb bgwdgs-
MEg00m Q5m35¢ob{iobgdIeo 35¢0©9dgd9d0lL FglM¥IEgds 50b0TbI0EIbysdmdobaty
3930 MXWOIIMOIM, 30006 9L 3MBEMIGH0M 0ym 49035 0obf0bYdIMO®. 5T5BME s395380Mgd0M
00053MMd50 450mb3d 296350y Mgds (2020 fierol 31 dsdEGHo N619), H™Ierols dglsdsdols w9bws
dmdbomoym  0bxzemLEHOMIGHMOMEo  30MmgdBHol  BoMawqddo,  3s6gdool  30M™d7dT0
15989690 M FoBogdBY BILYOIOL BOPOM oAMH39MWO EIBIBIMIRJOOL 565BIMEIGds.*

% 565 393605— 15B9bgdM 0bEMUEGHM0S, BHMMOE JsBmvImo 93mb6mBogol Fodyzsbo dows ~LiggHeml 2021
fiewob godefjzgzgdo
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092020 5 2021 ool sbogddgdenms Gomqgbmdsl 89350900 bngMmgdols Jobgzom
53065553, ™3 2020 ool 999690¢mds Igbmmg 50 Hgs, bmwm 2021 Fgwl 3o ol ghomo
Lox3gb 00 H0bIMMHS WS 94,4 BsB39690w00) FgMMbY 5RO DY 250300 (OSYGSTS 1).

O053®535 1.

357990905 M50EYbMdS 5L 3530 2020 fFgemls

23%

_
H 969390mds H999690mds
H asboomnangds L5dO0M¥YIM s LOFIIM FoFMMDS
B 3®5bL3mMEH0 s LHYMdYDdS B Mlogmombmgds

B % 56005335 5 LGSO IMALEHLMEOYdS B Logobsblim s LoEsBPZY3M LogddosbMmds

OMamO3 5036086900 dd9bgdMds  FoMdmoagbl  Lobswbm  d9m®mbgmdol gho—gmom
d0M0MO© ML, HMIgeoi MYBOMB3gwYmal sbswro doMomoo Bmbogdol 894absl. ol sliggg
MBOHMB39gmRL FoMmImgdol yzgwrs IMPOL 263050, M3 LEdMEMM K50 5T50EGOL
J39460L 930b6m303ME 3BH9bE0SEL.

9600369cmgobos  sbg3g  9©0obodbml 30093  gMO  IOMIWGIoL  Tglobgd, G
539330090 0s  dmdzgegder  1sddgbgdm  BEGHBIMEHIOMB, MO™mIgwos  HBLMIZL
05659900039  399bmEma09d0Ls @5  FoLoEgdol  godmygbgdsls, 396 sLobogl  batx 30l
0565990M™39 F900m©gdLs S Fglsdsdmdsdo dMEOL sOBYOIE MGoEIMILMB. 53 Lo30MbmMb
©53538060900m  SMOLGOIMOL  M3E9Ibodg bgw3zs, MMIgEoEg 0m35wobLobxdL  MsbsdgM™mgg
L3960 3Gl ©bgMaz0l M58EYB0TY SeEgMBsGOE B, M3BYE 0bM3s30IM0 3MB3s60gdo
59GH0MM 88omdb.

653 999b90s AMMIoL 565BMEMgIsL bsddgbgdem Lgd@mMTdo ob bs3zdsm BEMEOL FH9d3d0m
398006bg35, o0 mMo© 0¥ 2015 gl IO ™B0L LMo ™M 13099M0 565BPIMgds d)bgdMdOL
6380 1190,7 w60 oym, 2021 Hgarl 356 1972,4 o610 99o0bs.

51939 989690@MdOL  2563005M900LsM30L 60369 m3z5605 0639LGHO(309d0, MMIgo;
2006 §er0@sb ©mgdg 860336gwm3bs dgMygmdl (ob.osp®™sds 2). 2022 farol 3oM39¢o
33900l 9mbs399900L dobg3z0m 30 30MHI30M0 MibmmMo 0b39LE0E0gd0l dobgzom
909690 mds 3,4%—00m d9943L9 syowbgs.>

> b5JoMM39WML BESGHOLEOIOL GOMZBmEo LsdLIb¥@Oo https:/www.geostat.ge/ka/modules/categories/80/mshenebloba
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053535 2.

1304L0MYOME 593039030 FobbMEE0gwgdMEo 0639LEH0E0gd0
989699 Md0L otydo deb.EsMo

900 822.9

800 759.4
700 644.7
600 540.6
485 489.5
500 B3 456.4
40 349.1
300.1
276.6

30 240.4
20 183.2

e 110.7 114.6
” | 1] ]

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

o

o

o

o

o

§9560: Logdo®m39emb bGeEoLE03ob ghmzbmeo Ladlsbwy®o.

3319300 30D3b0 s FgoMEMEIMYOS
50b0dbmo  1530bxd0L  godmIobsg B3z9gbo 331930l FoBIBL  FoMTMogbs

99239UHogws  Boddgbgderm d0BbgLdo HMLYOMWO 3BIMIWYTgd0  FoblsMPOYdom 0dgMgmOl
93006380, HMIgEoE sOBYOMIES 3560YT05dEY s WYLSE IMLYIMBL, Mroms sR39YObs oo
39SFOOL  AHBGd0 @S J9M339M0  M93mT9b3000  F0a300MmYd0bs  oGYdo  dMINTsgz9
193099 EH9d0LOMZOU.

3320300 Bggagd0
50b08bols 2sblobm®M09wqgdols dobbom B3z9bL doge Bo@oMgdmero 0dbs MHmamM3
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Modern problems of construction business and ways of development
Nargiza Karkashadze , Nana Benidze , Jambul Bitsadze , Sofiko Mikabadze

Associate Professor, Department of Business Administration, Akaki Tsereteli State University

Abstract

The article considers the role and importance of the construction sector in the country's economy
and its development. It also mentions the problems that exist in the sector, as well as the impact of the
pandemic on the construction business both across the country and in the Imereti region.

The paper also discusses the issues of investment in the construction sector. The article presents
the results of the research, the analysis of which projects a picture of the quality of construction, prices
for per square meter and the difficulty of issuing permission documentation in the construction sector.
The problems that hinder the development of construction in the region are also mentioned. In
particular:

e Instability in the economy;
e Lack of support from the State;
e Exchange rate fluctuations;
e Lack of investment.
In addition, the respondents' recommendations in different directions are given. These include:
» Ensuring the high quality of construction, which can be achieved through the high level
of involvement of highly qualified specialists;
» Focus on improving education and professionalism;
» Availability and high quality of construction materials,
The consideration of these recommendations, in their opinion, will contribute to the
development of the construction industry both in the region and at the country level.
The article presents the following views and advice from the authors:

e Financing the use of modern technologies and materials;
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e Improvement of the legal framework, which will simplify procedures for issuance of
construction permits;

e Price controls on construction materials or implementation of co-financing for the
purpose of support.

e Conducting large-scale marketing studies to identify the factors that hinder the
development of the construction industry, both at the regional and country level.

All this is considered from the point of view of scientists, and their implementation in practice
will help the sector to conduct its activities effectively.

Keywords: Construction, business, economy, problems, investment
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